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COMIIISSION SERICI COLE INTERNATIONALE 

I NTERNAT I ONAL SER I CULTURAL COMM I SS I ON 

RECORD AND INFORMATION 	 ACTES ET INFORMATIONS 

INTERNATIONAL SILK ASSOCTATTON 	 ASSOCIATION INTERMATIONALE lIE LA SOlE 

We learnt with deep regret the news 	Nous avons appris avec beaucoup de 
of President of International Silk tristesse le dcs de Monsieur Hans 
Association Mi-  Hans WEISBROOs death. 	WEISBROD, 	President 	de 	lAssociation 

Internationale de la Soie. 
We wish to convey to Mrs WEISBROD and 	Moos adressons nos sincères condol- 

family and to the entire International 	ances Ct toute notre sympaihie h Madame 
Silk Association most sincere and heart- 	WEISBROD, 	sa famille et a lAssociation 
felt sympathy for this great loss. 	 Internationale de In Soi. 

CONGRESS OF BANCALORE 

A great number of registration forms 
have been received so far. Everyone inte-
rested in attending this congress is 
requested to register as soon as pos-
sible. 

CONGRES DE BAN(;AI.ORE 

Cc numbreuses inscriptions ont 6t6 
enregistres. Totis ceux qui soot intéres-
sés par ce congras Ct gui ne se soot pas 
encore inscrits sont invits i Ic faire 
dans les plus brefs délis. 

CONFERENCE OF THE T.S.C. 

The Conference of the I.S.C. will meet 
on May 26th, 1984, after the Congress 
in Bangalore. All Member States have been 
informed of the agenda and are invited 
to take a part in it. 

CONFERENCE CE LA C.S.I. 

La Confrencc de In C.S.I. Se rcunira 
Ic 26 mai 1984 	Bangalore, a l'issue 
du Cnngrs. bus les Etats hlemhres on 
ont recu l'ordre do jour Ct sont invits 
a y part iciper. 
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INFORtIATIONS SOlE ET SERICICULTURE 

S I L K A N D SERICULTURE INFORfIATION 

BRAZIL 

The Bank of Brazil announces Brazilian 
exports figures for silk yarns in 1983. 
These exports reached a total of I 032 
tonnes (815 tonnes in 1982) for a value 
of liS$ 26 093 000 as against TJS$ 23 019 000 
in 1982. 

(Source: International Silk Association)  

BRES1L 

La hanque do llrésil annonce les 

chiffres d'exportation des ii1s de soie 
do Brsil on 1983. Ces exportations out 
atteint un total de I 032 tonnes (815 
tonnes en 1982) pour one valeur de 

tiS$ 26 093 000, contre US$ 23 019 000 
en 1982. 

(Source : Association Internationale de 
Ia Soie) 

JAPAN 

1983 cocoon crop announced by MAFF on 
December 26th, 1983 

In spring and early autumn, the cocoon 
crop declined on account of a decrease 

in sericultural houeho1ds, especially 
low temperature and lack of sunshine in 
early autumn. 

But in late autumn, the crop recovered 

from a decrease caused by a typhoon last 

year. 

JAPON 

R&olte de cocons 1983 annoncée par le 
MAFF le 26 dcembre 1983 

ALL printeleps Ct au dbut de lautomne, 
la rcolte de cocons a baissó 	cause 
do moindre norsbre de families erigages 
thins Ia sricicuiture, et 	cause de 
basses tempóratures Ct do manque do 

soleil au dbut de l'automnc. 

A Ia fin do lautomrrc, Ia rrcolte a 

marqué irne nette amelioration par rapport 

a celle de l'annCe dernire, qui await 
etC partiellernent dCtruite par on typhon. 
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The definitive figures announced by 	Los chiffres dfinitifs annoncs par 

MAFF are the following: 	 le IIAFF sont les suivants 

tonnes/ 	 comparaison avec/ 

tons 	 comparison with 

1983 	 1982 

Récolte printemps/ 	
23 140 	 - 5 7. 

Spring crop 

Récoite debut automne/ 	
iS 966 	 - 16 7. 

Early autumn crop 

Jlecoltc fin automne/ 	
22 036 	 11 7, 

Late autumn crop 

Total/ 

Total 	 61 142 	 - 3 7. 

(Source: 1.S.A., Silk Japan Association) 

Japan Silk Association. January 1984 

Report. Raw Silk Production of 1983. 

The raw silk production of 1983 was 

announced in January: 207,611 bales (down 

67. from 1982). 

Furthermore, the plan to scrap some 

reeling machines is now underway. The 

prolect provides for the scrapping of 

4 250 machines (i.e. 28% of the total) 

and the funds available amount to about 

$ 17 millions. 

(Source: 1.S.A.. S.J.A.) 

INDiA 

The Indian Ministry of Commerce has 

given the following provisional figures 

for silk production (Bombyx mori and wild 
silk) over three years. The period of 

reference in each case goes from April 

to March. (ci. table next page). 

Overall production worked out at about 

875 tons below the target fixed for 1982-

83, because of the drought which hit the 

silk-growing states of Karnataka and 

Tami I Nadu. 

(Source: 1.S.A.)  

(Source : A.I.S., Association Japonaise 

de la Soie) 

Association Japonatse de la Soie. Rapport 

de janvler 1984. Production de soie grège 
en 1983. 

La production de sole grBge en 1983 

a été annoncée en janvier : 207 611 

balles, soit - 4 7. par rapport a 1982. 
D'autre part, le projet de mise au 

rebut de machines de filature est déjà 

en route. II eat prévu de casser 4 250 

machines (soit 28 7. du total). Les foods 

disponibles pour ce projet se montent 

a environ 17 millions de dollars. 
(Source: A.[.S., A.J.S.) 

INDE 

Le Ministère du Commerce de l'lnde 

a donnC les chiuires provisoires suivants 

(cf. tableau page suivante) pour la pro-

duction de soies (Bombu::, mor'i et sote 

sauvage) sur trois ans. La période de 

reference dans chaque cas va d'avril a 
ma r s. 

La production globale sest situCe 

875 tonnes en dessous de l'objectif 

fixC pour 1982-83, a cause des conditions 
de sécheresse qui ont alfectB les Ctats 

sCricicoles de Karnataka et de Tamil 

Nadu. 

(Source : A.l.S.) 
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Mi3rier/ 

Mulberry 
Tassarl 

Tasar 

Eri/ 

Sri 

Muga/ 

Mugs 

Total! 

Total 

1980-81 4 593 265 135 48 5 041 

1981-82 4 801 257 147 44 5 249 

1982-83 5 488 279 173 37 5 977 

Unit: 	Tonne Unit4 	: Tonne 
(Source: 	T,S.A.) (Source: A.1.S.) 

ANNOUNCEMENT 

Professor Marian R. GOLDSMITH from 

the Department of Zoology of the Univer-

sity of Rhode Island (U.S.A.) is under-

taking a search for new chorion mutants 
in Bornbyx 'noel. 

If anyone possesses a stock that lays 

eggs with unusual properties - for 

example, the diapausing egg looks 'grey 

or opaque instead of deep brown or 

black - she would be interested in 

obtaining it for analysis, along with 

any "parental stocks from which they 
might have arisen. 

For any further information please 
contact: 

Prof. M.R. GOLDSMITH 

Research Laboratory 

Department of Zoology 

University of Rhode Island 

KINGSTON 

RI 02881 

U.S.A. 

SILK, THE QUEEN OF TEXTILES 

We draw your attention to a wonderful-

ly illustrated documentary article on 

silk published by the american magazine 
NATIONAL GEOGRAPHIC, in its January 1984 
issue: 

"The Queen of Textiles"  

by Nina Hyde and Cary Wolinsky 

Nat ions I Geographic Society 

17th N Sts. NW 
WAShINGTON DC 20 036 

U.S.A. 

AVIS 

Le Professeur Marian H. GOLDSMITH du 

Département de Zoologie de l'Universit 

de Rhode Island (Etats linis) entreprend 

une recherche sur de nouveaux mutants 
du chorion chez T3ornbyx marl. 

Si vous 6tes en possession dune 

lignée qui pond des oeufs ayant des pro-
pri6t6s inhabituelles - par exemple, 

l'oeuf diapausant est 'gris on opaque 
an lieu d'etre brun loncci ou noir - M.R. 

Goldsmith serait dsireuse den obtenir 

des splcimens pour analyse sinai quo des 

specimens de leur ascendance probable. 
Pour tous renseignenlcnls complCmen-

taires contacter I 

Pr N.H. GOLDSMITH 

Research Laboratory 

Department of Zoology 

University of Rhode Island 

KINGSTON 

Ri 02881 

U.S.A. 

LA SOlE, REINE LIES TEXTILES 

Le 	magazine 	américain 	NATIONAL 
GEOGRAPHIC vient de pubh.ier dans son 

son numéro de janvier 1984, un article 

sur Ia soie parfaitement documentC et 
fort bien illustrl 

The Queen of Textiles" 

de Nina Hyde et Cary Wolinsky 

National Geographic Society 

17th M Sts. NW 
WASHINGTON DC 20 036 

U.S.A. 
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LIST OF THE SERICULTIJRAL INSTITUTES, LISlE DES INSTTITUTS, LABORATOIRES El 

LABORATORIES AND RESEARCH STATiONS IN STATIONS DE RECHERCIIES SERICICOLES DANS 

THE WORLD. 	 LE MONDE. 

Third list. 	 Troisième liste. 

BULGARIE/BULGARIA 

INSTITIJT SUPERIEUR D'AGRICULTIJRE "SI. KOLAROV" 
D. Mendeleev, 12 

4000 PLOVDIV 

Rnttachi 
Acadmie Agricole de Sofia 

Affiliated to: 

Responsable : 	
Dr iv. PETKOV, Professeur 

Person in charge: 

Dr C. KANAREV 	 Professeur, Responsable du Dpartement d'Entornoiogie, 

Gnétique et s61ection du ver 	soie (htrosis), le- 

vage du ver i soie, enseignement/ 
Professor and Head of the Entomology Department. 

Genetics and breeding of the silkworm (heterosis), 

silkworm rearing, education 

Souches/Strains : Races sólectionnes et hybrides dorigines japonaise, italienne 

et inrlig'nes/ Selected strains and hybrids from Japan, Italy and Bulgaria 

CANADA/CANADA 

DEPARTMENT OF MEDICAL BIOCHEMISTRY 

Faculty of Medicine 

University of Calgary 
Health Sciences Centre 

3330 Hospital Drive NW 

CAlGARY 

Alberta T2N L+Nl 

Rattach 
The University of Calgary 

Affiliated to: 

Responsable 
Dr. Kostas IATROU 

Person in charge: 

Activitss/Activities : Recherche fondarnentale - Rgulation de l'expression ditfron-

tielle dcc gnes du chorlon pendant I 'ovogcnèse chez Bornbys mod, analyse molculaire 

de genes slectionns du virus de Ia polydrose nuc1aire du Bombyx n?Or/ Basic 

research - Regulation of differential chorion gene expression during oogcnesis in 

Bombyx mor, molecular analysis of selected genes of the Bombyx morE nuclear poly-

hedrosis virus. 

Souches/Strains : 701, GlOB, 73. 
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FRANCE/FRANCE 

LABORATOIRE DE L'INSTITUT TEXTILE DE FRANCE 

35, rue des Abondances 

92 100 BOULOGNE/SEINE 

Rattaché a 
Institut Textile de France 

Affiliated to: 

Responsable : 
Dr Michel SOTTON, Directeur du Laboratoire 

Person in charge: 

R. MONROCQ 	 Recherche fondamentale - Microscopie optique/ 

Basic research on silk - Optical microscopy 

R. HACEGE 	 Recherche fondamentale - Microscopic électronique/ 
Basic research on silk - Electron microscopy 

B. LECLERCQ 	 Recherche fondamentale - Propriétés mécaniques/ 
Basic research on silk - Mechanical properties 

M. TASOHOMME 	 Recherche fondamentale - Analyses chimiques/ 

Basic research on silk - Chemical analyses 

ITF SUD/LECARIM 
Boulevard du Thoré 

81200 MAZAMET 

Rattaché a 
Affiliated to: 	

Iristitut Textile de France 

Responsable 	
C. SERCENT, Directeur 

Person in charge: 

Activités/Activities : Recherche appliquée sur lutilisation de déchets de soie en 
mélange avec datitres fibres textiles, caractérisation des matires et amelioration 
des conditions de transformation, essais, contrCles, analyses, expertises et ingC-
nierie/ Applied investigations on the use of silk waste in union fabrics, caracteri-

zation of materials and improvement of processing conditions, tests, assays, ana-
lyses, estimates and engineering 

CYTOPHYS1OLOGIE DES INSECTES 

24, avenue des landais 
B.P. 65 

63170 AUBIERE 

Rattaché a 
Affiliated to: 	

UniversitC de Clermont-Ferrand 11 

Responsible 
Dr Jacques BEAIJLATON 

Person in Charge:  

ActivirCs/Activities : Cytophysiologie des sêricigènes non-mriers : mort cellulaire 
morpirogenetique, hCrriocytes, microscopic électronique, cytochimie, microanalyse/ Cyto-
physiology of non-mulberry silkworms: morphogenetical cell death, haenrocytes, elec-
tron microscopy, cytochemistry, microanalysis. 

Souches/Strains : Antheraea perrryi, Antheraea polypherrrus. 

I' 



IMDE/ INDIA 

EXPERIMENTAL FIELD STATION 
Department of Zoology 
University of Jodhpur 
JODHPUR 342 001 

Rattachi i : Universities Grants Commission (DCC), New Delhi 
Affiliated to: 

Government of India, 
Department of Science & Technology (DST), New Delhi 

Re sponsab Ic 
Dr. Shankar Narayan, Secretary of DCC 

Person in charge: 
Dr. S. Varadarajan, Secretary of DST 

Prof. S.D. MISRA 	 Crateur du Projet : 'Développeinent do lericulture 
Former Head of Zoology 	cornme activité agricole familiale dans les regions 
Department 	 semi-andes du Rajasthan'/ 

Head of the Project Development of ericulture as an 
agro-cottage industry in semi-arid regions of 
Rajasthan" 

Prof. S.N. MEIIR()TRA 	 Recherche en ericulture et conseil scientifique cur 
Vice Chancellor 	 leg différents travaux et projets entrepris en cr1- 
University of Jodhpur 	 culture/ 

Rseorch on ericulture and guidance of research work 
on ericulture under various projects 

P.S. KUMAT 	 Sous lautorité du Couvernement du Rajasthan, organi- 
Rajisthan Government 	 sation financière du projet/ 
Secretariat 	 Secretary of the Special Schemes Organization of the 

Government of Rajasthan, funding authority for the 
project 

Dr.(Hns) 	K. 	MEUROTRA Coordinatrice 	du projet 	au 	sein du 	Département 	de 
Senior 	Scientilic 	Officer Science et 	Technologie 	du Gouvernement Indien, 	a 	sou- 
DST, 	New Delhi mis 	cc 	projet f'approbation 	de Is Haute 	Commission 

Scientifique du DST/ 
Dealing 	with 	the project 	in 	DST, funding 	the 	project 
approved by High Level Committee of Scientists 

Souches/Strains 	: Phflosamia ricinl, 	llomhyx rnor'i, 	Ant heraca paphia, 	Ant heraea 

my7itta. 

DEPARThENT OF BOTANY 
Barathidasan 	in i versi ty 
TTRIJCFIIRAPtiLLI 	620 023 

Cf. Sericologia 23(2-3), 23(4). 

P. THANGAMANI 	 Recherche fondameotale : biochimie des fenilles de 
diffCreotes variCtés de mrier (SEM et PAGE). Etude 
des pigments des feuilles et des cocons/ 
Recherche industrielle : techniques agronomiquos solon 
la variCté de m6rier. Conditions de sol et application 
des fertilisants/ 
Basic Research: biochemistry, SEN and PAGE studies 
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of [eaves of different varieties of mulberry. Pigment 

studies of leaves and cocoons. 

Industrial research: agronomical practices with diffe-

rent varieties of mulberry. Soil condition and ferti-

lizers applications 

SRI SATHYA SM INSTITUTE OF HIGHER LEARNING 

Department of Zoology 

ANANTAPUR TOWN 

515 001 Al' 

Rattaché 
Sri Sathya Sai University 

Affiliated to: 

Responsabie 
Dr. J. HEMALA'rltA, Director of the University 

Person in Charge: 

Dr. S.VTJAYALAKSHMI 	 Mécanisation de la sriciculture et formation dtu- 

diants dans Ic cadre d'un programme de vulgorisation! 

Mechanization of sericulture and training of students 

under extension program 

Recherche fondamentale - Biologic do développement/ 

Basic research - Developmental biology 

Radiobiologie/ 

Radiation biology 

Photopériodisme - Sricicu1ture/ 

Photoperiodism - Sericulture 

Physiologic (et comporrement génr;il) do ver a soie 

et production de soie dans des conditions contrlées 

dirradiation aux rayons X/ 

Silkworm physiology (and general behaviour) and silk 

production under irradiated X controled conditions. 

Souches/Straina 	Local x NN(6)D 

STATE SERICULTURAL RESEARCH STATION 

P.O. BARIPADA 

Dist. Mayurbhanj 

PIN 757 001 

Or is is 

RatLach a : 
Affiliated to: 	

Ministry of Industries, Government of Orissa 

Responsable : 

Person in Charge: 	
Prof. Braja Kishore NAYAK 

Prof. B.K. NAYAK 	 Gntique : banquc de germes, hybridation, evolution 

dCco-races adaptCes, fixation de sCgrégateurs nato-
rels/ 

Genetics, germ plasm bank, hybridization, evolution 

of suilable ceo-race, fixation of tiatural segregants 

Physiologic : comportoment et adaptation des difiC-

rentes ecu-races, diet des insecticides et pesticides 
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cur le var a 5010/ 
Physiology: behaviour and adaptation of different eco-
races, effect of insecticides and pesticides on silk-
worm 

Pathologie : etude et contrôle des variétés de mala-
dies, prédateurs et parasites/ 
Pathology: studies on varieties of diseases, predators 
and parasites and their control 

Arboriculture : amE1ioration qualitative et quantita-
tive des caractristiques des plantes htes/ 
Arboriculture: improvement of qualitative and quanti-
taLive characters of the host plants 

Chimie : analyse chimique de Ia plante hate, du ver 
sole et de see produits, nature chimiquc do soI/ 

Chemistry: chemical analysis of the host plant, silk-
worm and its products, chemical nature of the soil 

ticitorologie : thtude des conditions clirnatiques de 
Ia rgion d'levage et de leurs consequences sur 
1 'levage/ 
Meteorology: studies on the climatic conditions of 
the rearing area and their effect on rearing 

Souches/Strains : flntheraeo raytitta, Bombyx rnori, Philosamia ricini. 

ITALIE/ITALY 

ISTITIJTO SPERIMENTALE PER LA ZOOLOCIA AGRARIA 
Sezione specializzata per Ia Bachicoltura 
Via del Coll.i, 28 
PA 1)0 VA 

Rattach6 2i Ministero dell'Agrtcoltura e delle Foreste 
Affiltated to: 

Responsable Prof. Glauco REALI 
Person in charge: 

C. REALI 	 Moriculture et sriciculture : recherche fondamentale, 
recherche appIique et vulgarisation/ 
Moriculture and sericutture: basic research, applied 
research, extension 

M. TRIiVISAN 	 Moriculture et sBriciculture : recherche app1ique/ 
Moriculture and sericulture: applied research 

A. MENEGHIN 	 Moriculture 	: recherche fondamentale et recherche 
appl iquee/ 
Moriculture: basic research and applied research 

F. MIOTTO 	 Moriculture : recherche appIique/ 
Moriculture: applied research 

Souches/Strains : 170 races et lignées puree de Bombyx mori, 43 varits de mrier/ 

170 pure races and lines of Bombyx non, 43 varieties of mulberry 

14 



JAPON/JAPAN 

TEXTILE RESEARCH INSTITUTE OF NAGANO PREFECTURE 

7-7 Nomizo-nishi 1-chome 

MATSUNOTO 399 65 

NAGANO KEN 

Rattach 
Department of Commerce & Industry, Nagano Prefectural Government 

Affiliated to: 

Responsabie : 	
Yoshinil HORIGOME, Director 

Person in charge: 

Y. HORICOME Technologie 	industrielle de 	filature 	de 	La 	soie/ 

Industrial engineering of filature 	(silk reeling) 

R. 	KOIKE Technologie 	industrielle 	de 	la 	filature 	(étouffage 

des cocons/ 
Industrial engineerin of filature 	(cocoon cooking) 

H. WATASE Proprits mcaniques des tissus de soie. 	Appareillage 

pour 	Ia confection de tissus! 

Mechanical properties of silk fabrics. 	Apparel 	techno- 

logy of 	silk 	fabrics 

H. 	K1NOSIIITA Ingénierie 	de 	Ia 	filature (touffage des cocons)/ 

Industrial 	engineering of filature 	(cocoon cooking) 

Souches/Strains : Bombyx rnori, Antheraca yamamai. 

NATIONAL SERICULTURAL EXPERIMENT STATION 
1-2, Owashi 

Yatabe 
TSUKU8A 

Ibaraki-ken 305 

Rattaché a 
Affiliated to: 	

Ministry of Agriculture. Forestry and Fisheries 

Masuhiro TSIJKADA 	 Fabrication de Ia soie, chimie des hauts polymères 

pour les prouines soyeuses, synthèse de polypeptides 
apparentbs aux protélnes de La soie/ 

Silk manufacturing, high polymer chemistry of silk 

proteins, synthesis of polypeptides related to the 
silk proteins. 

DEPARTMENT OF SERICIJLTURE 

Faculty of Agriculture 

Tokyo University of Agriculture & Technology 
Fuchu 

TOKYO 183 

Rattach6 a 
Affiliated to: 	Tokyo University of Agriculture & Technology 

Dr. F. MUKAIYAMA 	 Physioiogie du vet 	soie/ 
K. HAMANO 	 Silkworm physiology 
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Dr. T. IIUKUIIARI\ Pathologic du ver a sole/ 
Silkworm pathology 

Dr. E. SUGA1 Embryologie du ver a sole/ 
Silkworm embryology 

Dr. T. OSIIIKI Gntique du ver 	sole/ 
Silkworm genetics 

Dr. N. NAKA.IIMA Biochimie du ver a 	sole! 
Dr. H. FUGO Biochemistry of 	silkworm 

Dr. Y. MOROHASHI Kiochimie du mrier/ 
Biochemistry of mulberry 

Dr. S. HOMMA Physiologic et 	6cologie du m6rier/ 
Dr. K. KLINO Physiology and ecology of mulberry plant 

Dr. N. ONO Gestion 	séricicolef 
Sericultural management 

Dr. Y. IWANARI Ferme 	de 	l'Université 	- 	Physiologic 	du 	ver 	a 	sole 	et 
I. SU1MAI>A sérlciculture/ 

University farm - Sericulture and silkworm physiology 

SUEDE/SWEDEN 

DEPARThENT OF CLI N ICAL I MMUNOLOCY 
Karolinska Hospital 
S-104 01 STOCKHOLM 

Rattaché a 
Karolinska Institute 

Affiliated to: 

Responsable 
Prof. S.G.O. JOIIANSSON 

Person in charge: 

Activités/Activities 	Etudes des allergies dues aux déchets de sole utilisés pour 
Ic garnissage de certains couvre-lits 	en collaboration avec Ic Professeur 
B. WUTHRICII. de Z0rich/ Studies of allergy to the silk waste used to fill Certain 
bedcovers 	in collaboration with Prof. Dr. B. WUT1IRICH, ZOrich 

TUNISIE/TUNISIA 

INSTITUT NATIONAL DR LA RECHERCIIE AGRONOMIQUE IJE TUNISIE 
Laboratoire de sériciculture 
Avenue de llndépendance 
ARIANA 

Ratt- a ch6, I 

Al fil fated to: 	Ministèrc de l'Agriculture 

Responsable : 	
M. LASRAM, Directeur 

Person in charge: 

Activités/Activitics : Experimentations cur Ia culture du mrier ci Les techniques 
dClevage du ver a sole. Croisements de souches et Cvaluation/ Experiments on mulber-
ry cultivation and silkworm rearing techniques. Evaluation of crossbreeds 
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TIJRQU IF/TURKEY 

DEPARTMENT OF TEXTILE 

E.U. MOhendislik FakOltesi 

Tekstil Miihendisligi ESlOmil 

Bor nova 

JZMIR 
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SEX-SPECIFIC CONSUMPTION AND UTILIZATION OF FOOD BY ERI 

SILKWORM PHILOSAMIA RICINI FWTT. (LEP 	SATURNIIDAE) 

K.L. JOSHI 

Department of Zoology, 
university of Jodhpur, Jodhpur 342 001 

India 

Fifth instar larvae of Philosamia ricini were reared sex-wise 
on Ricinus conrmunis leaves at 20-27°C temperature and 70-80% 
relative humidity. it was observed that Consumption Tndex (Cl) 
and Growth Rate (OR) both are slightly higher with male larvae 
but the values of Approximate Digestibility (AD), Gross Effi-
ciency (ECI) and Net Efficiency (ECD) are higher with female than 
male larvae, which resulted in heavier body weight of females. 

Considerable work has been done by various workers on consumption and utiliza-

tion of food by insects for evaluation of different diets but a less information is 

available on sex-specific food utilization. 

The present work was therefore undertaken to understand the difference in con-

sumption and utilization of food by two sexes of the larvae of Eri silkmoth, Philo-
samia ricini. 

Immediately after fourth moult two hundred larvae of Eri si lkmoth, P. ricini were 
taken (hundred for each sex) for conducting the experiment. A parallel culture was 

maintained to make the larval number constant throughout the experiment. Larvae were 

reared on mature castor (Ricinus conrmunis L.) leaves at 25-27°C temperature and 70-
80% relative humidity in the month of December 1979. 

The experiment was replicated ten times (for each sex) having ten larvae in each 

replicate. During the experiment leftover food and faeces were quantitatively col-

lected and dried in oven at 100°C to constant weight. The amount of food consumed 

was computed from the aliquot (Cravimetric method, Waldbauer, 1968). These basic mea-

surements were used in computing various growth indices discussed in detail by 

Waldbauer, 1964 and 1968 (see appendix 1). 
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(:onsumption Index (Cl) gives the amount of food (dry weight) consumed and the 

Growth Rate (CR), weight gained, in both the cases these are rates per day per mg 

of body weight. From the table-i. it can be seen that the values of these two para-

meters are not differing much although these values are slightly higher with male 

larvae. The higher rate of these parameters with male larvae may be due to the 

quicker growth of them. These two parameters are, however, unable to explain the 

actual cause and therefore it is to be seen that how much of ingested food is actual-

iy digested (AD) and further, how much body weight is gained because of food ingested 

(Ed) or better still, because of utilization of digested food into body matter 

(ECD). 

Table-i indicates that comparatively higher amount of food was digested (30.26) 

by female larvae than male larvae (28.94). Similar findings were given by Macko and 

Jasic (1959) for Hyphaniria; Mukerji and Guppy (1970) for Pseudatetia unipuncta Bhat 

and Bhattacharya (1978) for Spodoptera litura. 

Iliratsuka (1920) and Legay (1958) observed for Bombyx rsori that Al), Edt and ECD 

are not differing much although the females seem to be convert a little more effi-

ciently than males. The present investigation indicates that the values of ECI and 

PCI) are also higher (23.65, 78.49) with female larvae than male (21.90, 76.32) larvae 

which ultimately resulted in heavier larvae, pupae etc. 

The author is thankful to Prof. S.D. Misra, (the then Prof. and Head of the 

Zoology Department. University of Jodhpur, Jodhpur) for his encouragement and help 

during the course of this investigation. 

REFERENCES 

BHAT N.S., BHATTACHARYA A.K. : Indian J. Ent., 1978. 40(1), p. 16-25. 

HIRATSIJKA E. 	Bull. Seric. Exp. Station, Japan 1920, 1, p.  257-315. 

LEGAY J.M. 	A. Rev. Pot., 1958, 3, p. 75-86. 

MACKO V., JA-SIC J. 	Acta symposti de Evolutione Insectorum, Praha, 1959, p. 317-320. 

(Zeehosiovak Acad. Sci. Prague). 

MUKERJI u.K., GOPPY J.C. 	Can. Ent. , 1970, 102, p.  1179-1188. 

WALDBAUER C.P. 	tnt. Exp. AppI. , 1964, 7, p. 253-259. 

Adv. insect Physiol. 1968, 5, p. 229-288. 

22 



Appendix I. 

Consumption Index (CI) = 
TA 

F 	= Dry weight of food ingested by larva 

T 	Duration of feeding (in days) 

A 	= Mean weight (dry) of larva during feeding period 

The initial weight was taken after the fourth moult and final body weight after 

defecation but before spinning stage. 

Growth Rate (CR) 	= 
TA 

C 	= Dry weight gain of larva during feeding period 

T and A are as in Cl 

(c) Approximate Digestibility (AD) 

AD - Dry weight of food ingested - Dry weight of faeces voided , 100 

- Dry weight of food ingested 

Efficiency of Conversion of Ingested food into body matter (Ed) or Gross 

Efficiency 

EC1 = Dry weight gained by larva x 100 

Dry weight of food ingested 

Efficiency of Conversion of Digested food into body matter (ECD) or Net 

efficiency 

ECD - 
- Dry weight gained by larva 	 , 100 

Dry weight of food ingested - Dry weight of faeces voided 
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Efficiency 	of 	conversion EFficiency 	of conversion 

Consuiption 	Index 	I Growth Rate 	I of 	ingested 	food 	/ of 	digested 	food 	/ 
Mpproximate 

Digestibility 	/ 
Indice 	de Consommation Taux de Croissance Taux 	d'assimilation 	de 	lx Taux 	d'assimilation 	de 	la 

Oigestibilit4 
nourriture 	ingére nourriture 	digérOe 

CI 68 ECI ECD AD 

Male 	/ 1.362 ± 0.04 0.296 ± 0.02 21.902 	± 0.51 76.320 ± 	1.28 28.941 ± 0.48 

M81e 1,362 ± 0,04 0.298 	±0,02 21,902 	± 0,61 76,320 ± 	1,28 28,941 ± 	0,48 

Female 	/ 1.172 ± 0.01 0.276 	± 0.04 23.650 ± 0.26 78.486 ± 1.09 30.257 ± 0.62 

Femelle 1,172 	± 0,01 0,276 	± 0.04 23,650 ± 0,26 78,486 ± 1,09 30,257 ± 0,62 

Table 1. Consumption and utilization of food (Castor, Ricinus Communis) by fifth instar 

larvae of Eri silkmoth, Philosamia nicini. 

Tableau 1. Consommation et assimilation de la nourriture (Ricin, Ricinus Communis) chez lea larves 

du cinquièrne 5ge de Philosamia ricini. 
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SPECIFICITE SEXUELLE DE L'ASSIMILATION DE LA NOURRITURE PAR 

LE VER A SOlE ERI PHILOSAMIA RICINI (LEP 	SATIJRNIIDAE) 

K.L. JOSHI 

Departnienf of Zoology, 
University of Jodhpur, Jodhpur 342 001 

India 

Des larves du cinquiène age de Philosamia ricini ont did die-
vdes a one temperature de 25-27°C et a on taux d'hurniditd de 70-
80 5 avec des feuiiles de Ricinus communis. L'indice de con,corn-
mation (CI) et le taux de croissance (CR) sont ldq2rement plus 
dievds chez les larves males mais les valeurs de La digeetihilitd 
(AD), du taux de croissance (ECT) et de i'assimilation (ECD) 
sont plus élevdes chez les femelles, d'ou' on poids plus dlevd 
de La fernelle. 

Un nombre considrable de travaux a 8t8 effectué par de nombreux chercheurs sur 

Is consommation et lassimilation de Ia nourriture chez les insectes sUn d'tablir 

différents regimes alimentaires, mats on trouve moms dinlorrnations sur lassirni-

lation de La nourriture en fonction du sexe. 

Le prCsent travail a donc 6.t6 effectue pour determiner Is difference qul existe 

dans is consornrnatjon et l'assimilstion de is nourriture entre les deux sexes des 

larves du papillon En, Philosamia ricini. 

Immédiatement après is quatrime mue, cent larves P. ricini do chaque sexe ont 

tC pre1ev4es pour lexpCrience. Afin de maintenir constant le nombre de larves tout 

su long de lexpérience, un élevage parallle a Ctê conduit. Les larves ont 

nourries avec des feuiiles de ricin mOres (Ricinus commun(s L.) 	IClevage SeCt 
d8roulC en dCcembre 1979 a une temperature comprise entre 25 et 27°C et avec un taux 
dhumiditC de 70 A 80 7,. 

LexpCrience a été repetee dix ioU pour chaque sexe, un lot de (lix larves 6tant 

utilisé pour chaque rCpCtition. Au cours de l'expCrience, la nourriture non consnmmCe 

et les excrements ont été collectes de maniOre quantitative, puis sCchCs dans un four 

100°C jusqtl'. poids constant. La quantitC de nourriture non consommêe a etC cat-

culCe A partir dime aliquote (mCthode GravimCtnique, Waldbauer. 1968). Ces donnCes 

de base ont etC uiilisCes pour calculer les diffCrents indices de croissance qui sont 
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explicilcis en detail par Waldbauer, 1964 et 1968 (voir annexe 1). 

Lindice de consommation (CO donne Ia quantite de nourriture (poids sec) con-
sorisnee et le taux de croissance (CR) indique le supplement du poids obtonu, ces deux 
taux etant exprimCs par mg du poids du corps et par jour. Le tableau 1 montre que 
les valeurs de ces paramètres different peu bien queUes soient 1gerement plus 
elevees chez les larves rnlea. Ccci est peut etre da au fait que lea larves mClcs 
se dCveloppeni plus rapidoment. Ces deux paramtres ne peuvent cependant pas ex-
pliquer l;i cause rCelle: aussi dolt-on determiner Ia quantité de nourriture ingeree 
qui esi re1)ernent digCrCe (AD) puis Ic poids supplementaire pris par Ia larve grece 
i Is nourriture ing€réo (PCI) an plus encore grCce A la transformation de Ia nourri-
ture ingerfe en poids. 

Le tableau 1 montre que Ia quantite de nourriture digCrée eat plus elevee chez 
les larves femelles (30,26) que chez les larves males (28,94). Des resultats simi-
laires ont etC obtenus par Macko et Jasic (1959) pour Hyphantria. par Mukerji et 
Guppy (1970) pour Pseudaleiia unipunctaet par Bhat et 8hattacharya (1978) pour 
°podoptora l?urQ. 

Iliratsuka (1920) ci Legay (1958) ont observe que chez Bombyx mon , AD, PCI et 
ECU different peu bien quo les femelles semblent assimiler un peu mieux quo les 
males. Les recherches quo nous avons effectuCes montrent CgaLement que les valeurs 
de PCI et de PCI) sont plus ClevCes chez les femelles (23,65, 78,49) que chez les 
males (21,90, 76,32), cc qut entratne un poids plus ClevC de Is larve, de Is chrysa-
lido etc. 

L'auteur adresse sos remerciements au Pr. Misra, alors professeur et chef do 
DCpartement de Zoologie dc I 'UniversitC dc Jodhpur, pour ten encouragements et I 'aide 
quil lui a prodiguCs tout cu long de cc travail. 
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Annexe 1. 

Indice de Consommation (CI) = 

TA 

F 	= Poids sec de nourriture ingérée par larve 

I 	= Dure de lalimentation (en jours) 

A 	= Poids moyen (sec) de la larve pendant 

1 atimentation 

Le poids initial est celui de la larve aprs La quatrième mue et le poids final 

est celui de la larve aprs défcation avant le filage. 

Taux de Croissance (CR) 	= 

TA 

C 	= Gain de poids sec de Ia larve pendant La priode 

d a limentat ion 

I et A, mme chose que pour lindice de consom-

mat ion 

Digestibilité (AD) 

AD - Poids sec de nourriture ingérée - Poids sec dexrments 	io 
- Poids sec de nourriture ingérée 

Efficacité de la conversion de la nourriture ingét-ée en poids de La larve (Ed) 

ou efficacité brute 

ECI - Poids sec pris par la larve 	,c 100 
- Poids sec de nourriture ingérée 

Efficacité de La conversion de La nourriture digéréc en poids de la larve (ECD) 

ou efficacité nette 

ECD - Poids sec pris par La larve 	 100 
Poids sec de La nourriture ingérée - Poids sec des excrénlents 
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EFFECT OF TEMPORARY REDUCED AIR TEMPERATURE DURING SILKWORM 

BOMBYX MORI L. REARING, ON SOME CHARACTERS OF THE INBRED LINES 

Teresa KREMKY, Elzbieta MICHALSKA 

Department of Genetics, Agricultural University (80GW-AR) 
05-840 Brwinow, Przejazd 4 

Poland 

The experiment has been put through in 1980 on six silkworm 
inbred lines being used as components for Polish hybrids. The 
influence of temporary lowered air temperature ( 4C) during 
12 hours at the beginning of the fifth instar, on survival rate, 
cocoon weight, cocoon shell weight and on silk richness have been 
tested. Besides, hatchability, hatching energy and larval body 
weight in successive instars have been examined. ft has been 
stated that the stressing factor applied to this experiment did 
not result in incidence of polyhedrosis as it might be expected. 
This may suggest the environmental character of the infection, 
rather than transovarian. The stressing factor resulted in a 
decrease of survival rate and cocoon value. 8ignificant diffe-
rences among particular lines for the value of their characters 
have been calculated. 

INTRODUCTION 

Silkworm rearing may be seriously affected by unfavourable environment condi-

tions, having also influence on the activation of latent forms of polyhedrosis virus 

(ABDUKADYROV 1971, COLANSKI 1972, KREMKY T. 1974, VERBITZKAYA 1971). In practice it 

is rather difficult to avoid deviations of air temperature, thus, introduction of 

silkworm lines genetically resistant to unfavourable conditions as well as to poly—

hedrosis, could be very important (ARATAKE 1973). 

The effect of temporary lowered air temperature during silkworm rearing, on the 

value of main industrial characters of six silkworm lines and on their resistance 

to the activation of a latent polyhedrosis virus, has been studied. 
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MATERIALS AND METHODS 

Our study has been put through in 1980 with six inbred silkworm lines (Aa, AB. 

Ed, Miz, TbI, tic), used as components of Polish hybrids at the Silk Research Station, 

Zolwin (Poland). The rearing proceeded in uniform standard conditions until the larvae 

entered into the fifth inStar. Then, two groups of larvae were formed in each of the 

six lines, by a random choice of 30 larvae by 15 repetitions for the experimental 

group and of 30 larvae by 10 repetitions for the control group. 

The larvae of experimental group have been submitted to a stress influence of 

lowered temperature (s 4°C) during 12 hours immediately after the 6th moult. Such 

stress conditions have been considered as most effective (KREMKY T. 1974). 

To check the polyhedral bodies, haemolymph smears from at random sampled 

diseased or dead larvae have been made, as well as histological preparations from 
12 larvae suspected to be ill. 

The effect of lowered air temperature stress in the experimental and control 

groups has been evaluated as the survival rate for each line and as cocoon weight, 

cocoon shell weight and silk richness for each line and each sex (samples of 30 

random chosen 1st grade cocoons). 

To evaluate the silkworm lines used for the experiment, following tests have 

been made on random chosen sample larvae from each line 

- hatchability (3 x 100 eggs), 

- hatching energy (from 2 days hatching), 

- 1arvil body weight just after hatching, after each moult and before mounting 

(samples of 20 random chosen larvae). 

Survival rate for two sexes together, and cocoon weight, cocoon shell weight 

and silk richness for males and females separately, have been analysed by a two-way 
analysis of variance. 

Statistical one-way analysis of variance for hatchability, hatching energy and 

larval body weight in each instar, have been made. 

Random error for hatchability, hatching energy and survival rate included variance 

among the repetitions inside the same group and line. These values expressed in per-

centage, have been statistically calculated after the transformation as follows 

y 	arc sin V x 

RESULTS AND DISCUSSION 

A highly significant differentiation of the survival rate of particular group 

and line has been stated (Table 1). The effect of lowered temperature was evident 

as a decrease of survival rate in all six lines, but there were no effect of inter- 	 - 
action line x group'. 

In the cocoon weight (Table 2), cocoon shell weight (Table 3) and silk richness 

(Table 4) analysed separately for two sexes, a significant difference (P<0.01) 	 - 

between the experimental and control group as well as between lines has been stated. 
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The stressing factor had evident influence on the decrease of cocoon weight except 

for the AB male cocoons (Table 2) and of cocon shell weight (Table 3). On the other 

hand, interaction of the analysed factors was significant for the males in cocoon 

weight and in cocoon shell weight, but for the females only in silk richness. 

In all tested lines except Miz', hatchability and hatching energy were relati-

vely low (Fig. I and 2). Similar results have been observed at the Silk Research Sta-

tion, Zolwin (KREMKY J. personal communication). 

The increase of larval body weight in successive instars varinted for particular 

lines (Fig. 3-8). The AB line larvae with the lowest body weight after hatching, in-

creased rapidly and after the 3rd moult they were heavier than other lines larvae. 

On the other hand, the Kd and Miz larvae, having a relatively high body weight after 

hatching, showed a rather low body weight before mounting. Such tendency has been 

observed by the author for the De and Va lines in previous studies (KREMKY T. 1973). 

As to the value of particular lines, it should be stated as follows 

- Aa 	the highest cocoon weight and silk richness; 

- AB 	the lowest survival rate (60 7.), remarkably decreased in experimental 

group (52.53 7); 

- Kd : the highest survival rate in control and experimental groups (96.65 7.) 

the lowest difference in survival rate, cocoon weight and cocoon shell weight between 

two groups, that means the greatest resistance to the stressing factor; 

- Mu 	the highest hatchabulity (91.7 7.) and hatching energy (93.9 7.); the 

lowest cocoon shell weight and silk richness; 

- TbI 	the least resistant to the stressing factor in the survival rate (expe- 

rimental group : 59.42 7. versus control group 84.89 'I.); 

- Uc 	relatively high cocoon weight and cocoon shell weight. 

The lowered temperature had no effect on the activation of latent form of poly-

hedrosis virus although it could be expected according to literature data (ARUCA and 

WATANABE 1959, KARAYEV 1968, KREMKY T. 1974). On the haemolymph analysis and histolo-

gical examination of dead or diseased larvae, no polyhedral bodies have been found. 

Thus, it may be presumed, that the decreased of survival rate was due to the stress 

itself or to a reduced resistance to other pathogen factors. 

CONCLUS IONS 

The stressing factor applied to this experiment did not result in incidence of 

polyhedrosis. Neither symptoms of polyhedrosis nor polyedral bodies have been found 

in the tested lines. It may suggest the environmental character of the infection, 

rather than transovarian. 

The Kd line proved to be highly resistant to the applied stressing factor, thus 

it should be tested as component for crossing, from this point of vue. 

The Aa line, outstanding by its industrial value, showed a relatively low resis-

tance to applied stressing factor. 
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I 	I 	 I 

Control group / groupe tdmoin Experimental group / groupe experimental 

Lines / Souches 

Nbr. 	of 	individuals/ Survival 	rate 	()/ Nbr. 	of 	individuals! Survival 	rate 	()/ 
Nbr. 	de 	larves Tauo 	de 	survie 	(N) Nbr. 	de 	larves faux 	de 	survie 	(N) 

Aa abc* 260 91.54 438 79.22 

88 a 255 60.00 434 52.53 

Od abcde 277 96.75 419 91.65 

Hiz abe 232 92.24 445 04.27 

Tbl ab 278 84,89 446 59.42 

ic abd 260 91,15 440 85.23 

Identical letters denote significant difference between particular lives/ 

Les lettres identiques marquent Ia difference significative parni les souches. 

Table 1. Survival rate of larvae. 

Tableau 1. Taux de survie des larves. 



lines I Souches 

Control group / groupe tmoin 

s 
0 

ExperiMental group / 
Groupe eopéri.ental 

0 

FE MALE S 

Ia c* 35 1992.94 30.90 35 1190.51 33.78 
lB b 33 1924.18 31.90 23 1857.09 31.29 
Sd abc 33 1751.94 25.48 40 1702.35 33.64 
Miz abc 35 1730.94 29.60 35 1632.77 27.34 
Ibi abc 45 1761.11 27.49 33 1613.18 25.65 
Dc a 36 2004.39 30.12 35 1824.86 20.06 

MALES 

Ia c 30 1659.17 30.83 30 1524.30 35.55 
lB b 35 1574.66 15.17 30 1620.47 27.58 
Sd abcd 30 1467.90 30.33 30 1452.40 26.02 
Miz abc 29 1495.00 32.52 28 1340.93 17.92 
lId abcd 30 1478.30 23.52 30 1314.90 25.56 
Dc a 30 1642.87 32.66 30 1572.53 31.89 

* Identical letters denote significant difference betweee particular lines / 
Len lettres identiques aarquent Ia difference signification parui 1ev souches 

nuMber of individuals / nombre de larves 
o 	mean value (mg) / valeur Moyenne (mg) 

S: Standard error (mg) / ecart-type (mg) 

Table 2. Cocoon weight (nig) 

Tableau 2. Poido du cocon (mg) 
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Unes / Souches 

Control group / groupe te.oin 

S 
0 

luperiiiental 	group! 

Groupe eupér.entaI 

p 	 7 	S 
5 

FEMALES 

Au atm 35 451.23 8.74 35 390.60 10.54 

AR c 33 428.39 10.89 23 382.43 10.81 

ltd abcd 33 394.61 7.08 40 372.18 8.66 

Miz abcde 36 347.47 1.36 35 317.26 7.10 

11,1 abce 45 394.93 8.40 33 336.06 11.06 

tic b 36 430.69 10.49 35 395.06 6.20 

MALE S 

Au a 30 451.67 10.04 30 385.63 7.81 

AR ac 35 410.91 6.91 30 386.90 9.61 

Kd ad 30 387.43 7.36 30 380.77 9.03 

1hz abcde 29 359.38 6.01 28 309.43 7.18 

Ibi abcde 30 395.60 10.23 30 320.53 12.33 

Ac ab 30 425.70 9.51 30 375.37 1.57 

* Identical letters denote significant difference betweeo particular lines / 

Les lettres identiques marqueot Ia difference signification parmi les souches 

n 	number of indiolduals / noabre de larves 

o : mean value (mg) / valeur muyenne (mg) 

5: standard error (mg) / ecart-type (mg) 

Table 3. Cocoon shell weight (mg) 

Tableau 3. Poids de la coque soyeuse (mg) 
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Control group / groupe t.oin 

tines / Souches  

Experimental group / 

Groupe euprimenta1 

n 	 a 	S 	 n 	 a 	S 

	

0 	 0 

F(I6LES 

Au a 35 22.62 0.19 	35 21.75 0.30 

#8 abe 35 22.22 0.34 	23 20.54 0.35 

Kd b 33 22.52 0.24 	40 21.83 0.20 

iz abcde 36 20.09 0.28 	35 19.40 0.20 

Tbl c 45 22.38 0.27 	33 20.72 0.46 

tic abd 36 21.66 0.35 	35 21.65 0.23 

N A L E S 

Au a 30 27.18 0.27 	30 25.44 0.43 

#6 abd 35 26.08 0.32 	30 23.88 0.45 

Kd b 30 26.41 0.27 	30 26.17 0.27 

Nix abcde 29 24.23 0.65 	28 23.04 0.35 

Tbl c 30 26.77 0.57 	30 24.62 1.05 

tic abe 30 25.94 0.37 	30 23.95 0.42 

number of individuals / nombre de larves 

mean value (%) / valeur moyenne (9) 

5: standard error (9) / ecart-type (mg)%) 

Table 4. Silk richness (7) 

Tableau 4. Richesse soyeuse (7.) 
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INFLUENCE DE LA REDUCTION TEMPORAIRE DE LA TEMPERATURE DE 

LAIR PENDANT LELEVAGE DU VER A SOlE (BOMBYX MORI L.) SUR 
QUELQUES CARACTERES DES LIGNEES CONSANGUINES 

Teresa KREKKY, Elzbleta NICHAL.SKA 

Department of Genetics, Agricultural University (SGGW-AR) 
05-840 Brwinow, Przejazd 4 

Poland 

L'espe'rience ddcrite fut mine au point en 1980 avec 6 ligndes 
consanguines utilindes corame souches parentales de polyhybrides 
polonais. ['influence de to reduction temporaire de to tempd-
rature de l'air (+ 4°C) pendant 72 heures au debut du cinquie'me 
age, sur to nurvie des vers, sur le poids du cocon, de to coque 
noyeuse et sur to richense en soie fut esominde. On a Cgalement 
enreqistrd 7e pourcentage d'4c7osion, l'dnergie d'Cclosion, ainsi 
que le poids noyen du ver a soie a chaque age. On c constatC 
centre toute attente, que len conditions de l'elevage n'ont pan 
eu d'incidence sur to polyddrone. On peut admettre que l'infec-
tion depend plutôt de l'influence du milieu que de to trans-
mission transovarienne. ['abainseraent temporaire de to tempC-
rature a's 1 'air sntrane une diminution de to survie des vers 
et des indices du cocon. On a calculd pour len diffdrenten 
souches, len diffe'rencen significatives entre lea valeurs des 
caractéres dtudids. 

INTRODUCTION 

Lélevage de vers 4 soie peut étre gravemenr affecté par un milieu difavorable 

dont l'influence sexerce sur ['activation de formes latentes du virus de [a polyé-

drose (ABDUKADYROV 1971, GOLANSKT 1972, KRtMKY T. 1974, VERBITZKAYA 1971). Dans is 

pratique, ii est trés difficile d'éviter des écarts de temperature, aussi serait-il 

trs lntpressant d'introduire des souches de vers 4 soie gbnCtiuement résisrani-es 
aussi bien 4 un milieu défavorable qu'4 Is polyCdrose (ARATAKE 1973). 

Nous avons étudié l'influence dune baisse temporaire de temperature pendant 

lélevage sur [es valeurs des principales caractéristiques industrielles de 6 souches 

de vers 4 soie et sur leur résistance 4 l'activation du virus latent de [a polyé-

drose. 
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MATERIEL El METIIODES 

Notre exp4rience a 4t6 conduite en 1980 A la Station de Recherche sur la Sole 

de Zoiwin (Pologne) avec 6 souches consanguines de vers 	sole (Aa, AB, Mis, Ibi, 

Uc) utiiises cosmic souches parentales dhybrides polonais. Lélevage sest déroulé 

dans des conditions normales jusquau debut du cinquime age. Deux groupes de larves 

ont alors été formés dans chacune des 6 souches, en choisissant au hasard 30 larves 

en 15 tirages pour lélevage experimental, et en choisissant au hasard 30 larves en 

10 tirages pour lClevage tCmoin. 

Les larves du groupe experimental ont été soumises a une temperature réduite 

(-+ 4°C) pendant 12 heures immCdiatement apras la quatrième mue. lIe telles conditions 

sont très elficaces (KREMKY T. 1974). 

Afin de contrier la presence de corps poiyédriques, nous avons fait des frottis 

dhérroiymphe sur des échantiilons de larves mortes ou malades prises so hasard ainsi 

que des preparations histologiques sur 12 larves susceptibles d'étre malades. 

L'infiuence de is baisse de temperature dans les groupes expérimentaux et dans 

les groupes tCmoins a etC CvaluCe par le taux de survie et par rapport au poids du 

cocon, du poids de la coque soyeuse et de la richesse soyeuse pour chaque souche et 

chaque sexe (échanti]lon de 30 cocons de grade 1 choisis au hasard). 

Afin de comparer les souches de vets 5 sole utilisécs pour cette experience, 

les mesures suivantes ont CrC eflectuées pour chaque souche sur des Cchantiilons de 

larves choisies au hasard 

- taux dCclosion (3 lois 100 oeufs) 

- Cnergie déclosion (5 partir de 2 jours d'éclosion) 

- poids du corps de Is larve A léclosion, aprCs chaque mue et avant la rnontCe 

(Cchantilions de 20 larves choisies au hasard). 

Le taux de survie, le poids du cocon, le poids de la coque soyeuse et la ri-

chesse soyeuse pour chaque sexe ont etC soumis A une analyse de variance a deux lao-

teurs contrClés. 

Une analyse de variance etC eflectuée pour le taux déclosion, lénergie 

déclosion, le poids de la larve, a chaque age. 

L'écart type pour le taux d'Cclosion, l'Cnergie déclosion et le taux de survie 

comprend la variance parmi les répétitions 	iintCrieur d'un rnCme groupe et dune 

mame ligne. Ces valeurs exprimCes en pourcentage ont CtC calculées après la trans-

formation suivante 

y = arc sin 

RESULTATS El DISCUSSION 

Nous avons note une difference significative du taux de survie (Tableau I). La 

baisse de temperature se traduit par une diminution du taux de survie dans les 6 

souches, mais aucun effet dinteraction 'souche x groupe" n'a etC note. Nous avons 

note pour chaque sexe une difference signilicative (P0,01) entre le groupe tCmoin 

et le groupe experimental mais aussi entre les souches pour ce qui concerne le poids 
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du cocon (Tableau 2), le poids de la coque soycuse (Tableau 3). et Ia richesse 

soyeuse (Tableau 4). La baisse de temperature entraine la baisse du poids du cocon 
sauf pour lea cocons méles AS (Tableau 2), ainsi que la baisse du poids de la coque 
soyeuse (Tableau 3). Dautre part l'interaction des facteurs analyses eat signifi-

cative chez les miles pour Ce qui concerne Ic poids du cocon et do la coque soyeuse, 
chez les femelles elle no lost que pour la richesse soyeuse. 

Le taux déclosion or lénergie déclosion soot relativernont faibles chez toutes 
len souches testCes sauf pour (a souche "Miz" (Fig. I et 2). Des rCsultats identiques 

ont etC obtenus A la Silk Research Station Zolwin (KREMKY J. note personnelle). 

Laugmentation du poids de la larve au cours des dilfCrents Cges vane pour 
certailnes souches (Figure 3-8). Les larves de la souche AS qui avaient Ic poids Ic 
plus faible 	lCclosion se soot rapidement developpCes et ont atteint, après la 
troisième mue, un poids plus Clove que celul des larves des autres souches. Par 
contre, lea larves Rd et Miz qui avaicot on poids relarivement Clove A lCclosion, 

ont atteint un poids rolativement bas avant (a montCe. Lors do travaux antCrieurs 

(KREMKY T. 1973), nous avions dCj note cette tendance pour les souches Dc et Fa. 

Pour ce qui concerne les valours des diverses souches, lea rCsultats sont lea 

suivants 

- Aa 	poids du cocon et richesse soyeuse los plus Cloves; 

- AR 	taux de survie le plus baa (60 7.); ii diminue nettement dans le groupe 
experimental (52,53 7.); 

- Rd 	taux do survie le plus ClevC 	In fois dans le groupe tCmoin (96,75 7.) 

et dans Ic groupe experimental (91.65 '1.); la plus faible difference du Laux de survie 
do poids du cocon et de la coque soyeuse entre len deux groupes, donc résistance aux 

facteurs "stressants' Ia plus grande. 

- Miz 	taux d'Cclosion Ic plus ClevC (91,7 7.) or Cnergie d'éclosion la plus 
forte (93,9 7.); poids de la coque soyeuse or richesse soyeuse los plus foibles; 

- Tbl 	résistance (a moms forte aux facteurs 'stressants' pour Ic taux do 

survie (groupo experimental 	59,42 'I,, groupe tCmoin 	84,89 7.). 

- tic 	poids du cocon et de La coque soyeuse relativemont Clove. 

Contrairement C co que nous pouvions attendre d'apr's lea travaux antCrieurs 
(ARUGA et WATANABE 1959, KARAYEV 1968, KREMKY T. 1974), la diminution de temperature 

na pas eu d'effet sur le dCclenchement de la forme latente du virus de la polyC-
drose. L'analyse de l'hCniolymphe et I'examen histologique des larves mortes ou 
malades n'ont pas pormis do dCcouvrir des so jets atteints de polyCdrose. Aussi peut-
on considerer quo la baisse do taux do survie est due au "stress" lui-mCme 00 C une 

résistance moindre C dautres factours pathogCnes. 

CONCLUS IONS 

Les conditions strossantes dClevage n'ont pas eu d'incidence sur [a polyCdrose. 

Ni symptCmes de la polyCdrose, ni sujet atteint de cette maladie n'ont etC découverts 

dans lea souches testCcs. Ceci cuggCre que ('infection depend plus de l'environnoment 
que de facteurs transmissibles par voie transovarienne. 

La souche Rd seat avCrCe trCs résistante aux conditions do l'Clevage, elle 
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devriit donc tre utilisée comme souche pirenLa1e de croisement. 

La soucho Aa, remarquab!o du point do vue industriel, est relativement peu 
rsistante aiix conditions d1evage qui ont éré app1iques dans cette experience, 
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FOOD UTILIZATION IN EXOTIC AND INDIGENOUS RACES OF 

BOMBYX MORI L. (LEPIDOPTERA : BOMBYCIDAE) 

K. PERIASAMY, R. NARAYANAPRAKASH and S. RADHAKRISHNAN 

Department of Botany, Bharathidasan University 
Tiruchirapal Li-620 023 

India 

Pattern of food utilization was studied in exotic, semiexotic 
and indigenous races of final instar larvae of Bornbyx mon. Semi-
exotic race is better convector than the indigenous races and 
it exhibited a conversion efficiency (22) of 49%. Allocation of 
converted energy for cocoon shell was highest (74%) in semiexoiic 
cross breed. 

INTRODUCTION 

Pattern of food utilization (Yamarnoto and Fujimaki, 1982), adaptability to high 

temperature and susceptibility or resistance to diseases (Aruga, 1963; Riba et at., 
1982) varies among different races of silkworm. although existing commercial races 

of silkworm have advantageous commercial characters, they are poorly adapted to high 

temperature. Attempts have been made to introduce resistant races by different 

research stations of Central Silk Board. Government of India and State Government 

Research Stations. Recently, a white cocoon polyvoltino Chine race ((,oangNong-3)' 

introduced in Tarnil Nadu has been found to be performing well in different localities 

of the State. in the present paper we analyse the difference in food utilization 

between the Chinese race and some existing commercial races which are commonly reared 

in different regions of Thmil Nadu. 
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MATERIALS AND METHODS 

l)isease free layings of (1) L x KA (Cross Breed), (2) NBI8 x NB7 (Bivoltine 

hybrid) purchased from Government Cross Breed Crainage, Salem and C.S.R. & T.I. Ex-
tension Centre, Salem respectively, (3) Fl laying of polyvoltine Chinese race Guang-

Nong-3 (exotic) and (4) F2 DFLs of Cross Breed of GuangNong-3 x NB4D2 (semiexotic) 

prepared in our laboratory were used in the present study. 

Eggs were incubated at 26°C and 807. RH and hatched in the laboratory and reared 
on the leaves of Morus incHca fol lowing the method given in "The new technology of 

silkworm rearing' (Krishnaswami, 1978). After moulting into fifth instar, 60 larvae 

in each race were selected and weighted individually and divided into 3 groups of 

20 larvae each. Four series of feeding experiment with three replicates in each race 

were commenced. Fresh leaves were weighed and fed to the larvae five time a day. 

Sample leaves were weighed and dried at 80°C for 2 days to determine the water con-

tent. Larvae were reared in plastic troughs at 29 ± 1°C. 70 ± 107. RH and 12 hr photo-
period. tJneaten food and faecal pellets were collected daily and dried at 80°C for 

two days and weighed. When the larvae reached the terminal phase, they were left in 

mountage for comfortable spinning. After the completion of spinning, the cocoons were 

opened, pupae were removed the shells dried at 80°C and weighed Individually. 

The scheme of energy budget followed in the present work is that of the IBP for-

mula (Petrusewica and Mac Fadyen, 1970) usually represented as C = P + R f F + U, 

where C is food consumption, P the production. R the energy lost as heat due to meta-

bolism. F the undigested food and U the nitrogenus excretory products. Since the 

quantity of Uric acid in faeces in insects is negligible (0.2 to 0.5% of faeces 

energy, see Waldbiuer, 1968) it was not estimated. C was estimated by substracting 

the dry weight of uneaten food from dry weight offered during the larval period. P 

was estimated by substracting the dry weight of the initial larva from that of the 

terminal larva at the end of the experiment. N can be calculated by substracting pro-

duction from assimilation. Conversion efficiency (K2) was calculated in percentage 

relating P to food assimilated. 

RESULTS AND DISCUSSION 

Mass budget of the four different races of Bombyx mori L. is given in Table 1. 

Comparison of energetic parameters of the four races reveals several aspects. Larval 

duration of final instar of GuangNong-3 is 24 to 48 hrs shorter than the other three 

races. Exotic and semiexotic races are able to convert one g dry weight of food in-

gested into 165 and 134 mg of dry matter whereas L x KA and NBIB x NB7 are able to 

add 112 and 132 mg, respectively. llowever, N134 x C135, a Japanese hybrid (Hone and 

Watanabe, 1983) converted 229 mg which is 59% higher than the highest value reported 

for exotic race in the present work. Yamamoto and Fujimaki (1982) in their work on 

food utilization in interstrains of Bombyx mori L. with artificial diet found that 
the amount of dry food ingested for the production of I g cocoon shell was about 

10.8 g. However, in the present work GuangNong-3 x NB4D2 requires 10 g of dry food 

whereas NBI8 x N87. GuangNong-3 and L x KA require 11, 12 and 15 g of dry food res-

pectively. Conversion efficiency in semiexotic race was 10 or 317, higher than that 

exhibited by L x KA or NBI8 x N87 respectively. however, Japanese race appears to 

be better convert ors being 20% higher than the exotic and semiexotic races. 

Normally, the terminal larvae apportion a certain amount of accumulated dry 

matter for cocoon shell formation and the percentage of such accumulated dry matter 

channelled for this varies among different races. NBIR x N87 a bivoltine hybrid race 

channels 68'!, of the dry matter for cocoon shell, whereas exotic and semiexotic cross 
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breed races allocate 55 and 74% respectively for shell. However, L x KA, a cross 

breed apportioned 58% for shell. Normally, bivoltine races consume more food and con-

sequently spend more converted dry matter for cocoon shell formation whereas in the 

present work NBI8 x NB7 channelled 87, less dry matter than GuangNong-3 x NB4D2. set-

ween cross breeds GuangNong-3 x NB4D2 channels 22% more dry matter for cocoon shell 

over L x KA. 
Shorter larval duration (18 days for GuangNong-3; 21 days for GuangNong-3 x 

NB4D2), adaptability to high temperature, high resistance to diseases (unpublished 

observation) less food consumption and increased efficiency of conversion in the exo-

tic (GuangNong-3) and semiexotic varieties (GuangNong-3 x NB4D2) could shift the cost 

versus benefit ratio in favour of exotic and semiexotic races. 
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Silkworm 	races / Races 	de ver 	I soie 

Hysore 	local! Bissltine hybrid 
GuangNong-3 GuengNong-3 

Parameters race 	locale de Mysore Hybride bioaltin 

Paromitres A A 

(137 	X 303) N8402 HA (8818 X 887) 

Instar 	duration 	(day) 	/ 
Dorée 	de 	lige 	(jours) 

6 6 7 

Consumption 
1872 ± 33.1 2750 ± 41.6 3323 ± 68.5 3510 ± 95.2 

Consommat ion 

Faeces 	/ 

I a cr émen to 
1187 	± 18.5 1980 	± 	37.1 2470 ± 35.2 2139 ± 47.2 

Assimilation 
685 ± 15.1 770 ± 20.6 853 ± 64.2 1361 	± 37.6 

Assimilation 

Production 	(P( 	/ 
271 ± 7.9 370 ± 12.6 375 ± 20.8 455 ± 15.6 

Production 

Cocoon 	shell 	(8) 	/ 
150 ± 9.8 275 	± 	12.3 216 ± 11.8 316 ± 13.1 

Coqae 	soyeuse 

Net 	conversion 

efficiency 	(62) 	(5) 	/ 
40 ± 1.9 49 ± 	2.7 44 ± 3.5 34 ± 4.2 

Taua 	dassimilation 

net 	(62) 	(5) 

Table 1. Mass budget of final instar larvae of Bonibyx mori L. of different races reared at 29±10C, 
70 ± 10 RH. Each value represents the average of minimum 30 individuals. All the values are 

expressed in og dry weight/larva. 

Tableau 1. Bilan global au cinquime age pour différentes races de Bombyx mori L. 6lev6es A 29±10C 
avec un taux dhumidit de 70 ± 10. Chaque valeur reprsente Ia moyenne de 30 larves au 

minimum. Toutes les valeurs sort exprimées en mg de poida sec/larve. 



UTILISATION DES ALIMENTS CHEZ DES RACES EXOTIQIJES El 

INDIGENES DE BOMBYX MORI L. (LEPIDOPTERA BOMBYCIDAE) 

K. PERIASANY, R. NARAYANAPRAKASR and S. RADRAKRISHNAN 

Department of Botony, Bharathidasan University 
Tiruc1irapalli-620 023 

India 

L'utilisation des aliments a dtd dtudid chez des races exo-
tiques, semi-exotiques et indige'nes de Bombyx mori du cinqui9me 
age. To race semi-exotique assimi.le mieux que lea races indiq9nes, 
son taux d'assimilisatjon (K2) etant de 49 %. La proportion 
d'énergie convertie pour to formation de to coque soysuse est 
plus dlevde (74 5) ches to race semi-exotique. 

INTRODUCTION 

L'utilisation des aliments (Yamamoto et Fujimaki, 1982), Padaptabilit6 h des 
temperatures Clevêes et la predisposition ou la resistance aux maladies (Aruga, 1963; 
Riba et at . , 1982) varient selon les différentes races de ver 5 soie. Bien que les 
races commerciales de ver 	sole qui existent possdenr de boris caractbres conhmer- 
ciaux, elles sont mal adaptees aux remperatures elevees. Des stations de Recherches 
du Central Silk Board, Couvernement de l'lnde, et des Stations de Recherches des 
divers Etats ont tenté dintroduire des races résistantes. RCcemment, une race chi- 
noise polyvoltine 	cocon blanc introduite au Tamil Nadu, sest averee performante 
dans les diffCrentes Localites de cet Etat (GuangNong-3). Pans cet article nous aria-
Lysons la difference dassimilation des aliments entre la race chinoise et les races 
commerciales existantes qui soot couramment elevees dans les diverses regions du 
Tamil Nadu. 

MATERIEL El METHODES 

	

Des pontes saines obtenues par le croisement I X KA (1). et le croisement N818 X 	 - 
1187 (2) (hyhride bivoltin) ont éte fournies respectivernent par le 'Covernrnent Cross 
Breed Grainage' et Ic "C.S.R. & T.I. Extension Centre", Salem. Des pontes Fl de la 
race chinoise polyvoltine CuangNong-3 (1) (exotique) et F2 DFLs provenant du croi-
sement CuangNong-3 X NB4D2 (4) (semi-exotique) ont 6t4 obtenues dans notre labora-
to Ire. 
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L'incubation des oeufs a 6t6 faite 	26°C avec un taux dhumidit de 80 2. Après 
éclosion dans to laboratoire, les larves oat 6t6 naurries avec des feuilles de Moms 
cnthca suivant Ia mthode dor.ne  dans 	The new technology of silkworm rearing" 
(Krishnaswaml, 1978). Au dbut du cinquième age, 60 larves oat 6L6 s6Iectionnes dans 

chaque race, posées individueliement puis divisées en 3 groupes de 20 larves. Quatre 

sries d'expriences portant sur lalimentation ont 6t6 rptes trots fats pour 

cheque race. Les larves ant 6t6 nourries cinq fots par jour avec des feuilles 

fraiches et peses. Des échantillons de feuilles ant 6L4 pess et séchs a 800C pen-
dant deux jours din de dterminer Ia Lenaur en ecu. Les larves ant étê 61ev6es dans 
des bacs on plastique 	une temprature de 29±1 0C, un taux d'humidit6 de 70±10 5 

et une photopriode de 12 heuras. Les restes de nourriture et les excrnients ant tt 

ramassés chaquc jour et séchs 5 80°C pendant deux jours puis pesés. A In fin du cm-
quiame igc, les larves ant 6t4 mises en oncabanage afin queues puissent filer aisé-

ment leur cocoa. Les cocons oat ensuite 6t6 ouverts, les chrysalides lliminSes et 

les coques out 6t6 schées A 80°C puis peses individuellement. 

Le shma du bilan énergtique suivi dans le travail est celui de In lormule IBP 
(Petrusewica et Mac Fadyen, 1970) qui s'écrit C = P + R + F - U, C 6tant In ransom-

Cation de nourriture, P Ia production, R l'inergie pordue en chaleur due au mtabo-

Home, F Ia nourriture non digérée et U les produits d'excrtion .izots. La quanLit 

dacide urique dans les excrements des insectes étant très faihle (de 0,2 5 h 0,5 5 

de l'energie des excrements, cf. Waldbauer, 1968) celle-ci n'a pas etc determinee. 
C a etC dCterminC en calculant la diffCrence entre to poids sec de In nourriture non 

consommCe et Ic poids sec de Ia nourriture donnCe an cours de Ia pCriode larvaire. 

La diffCrence entre Ic poids sec de in larvo au ler Cge et celui de In larve m3ture 
In fin de I'expCrience a permis de dCterniner P. 8 peut Ctre calculC en laisant 

in diflCrence entre In production et 1assimilation. Le taux d'assimilation (K2) est 

to rCsuttat en 5 de P par rapport a In quantitC de nourriture assimi [Ce. 

RESIJL.TATS El DISCUSSION 

Le bilan global des quatre races est donnC dans Ic tableau 1. In Comparaison 

des paramètres CnergCtiques des quatre races donne les rCsultats suivants 	chez In 

race CuangNong-3, Ic dernier age larvaire est dc 24 h 48 heures plus court que chez 

les trois autres races. Les races exotiques et semi-exotiques translormoni respecti-

vement 1 g de nourriture ingCrCe on 145 at 134 mg de matière sèche alors que les 

races L x (A or N818 x N137 transforment respectiveme.nt 1 g de nourriture en 112 et 

132 mg de maticre sèche. Cependant. l'hybride japonais N136 a C135 (hone et Watanabe 

1983) donne 229 mg do mat mare sèche soit one quantitC de 59 7 supCnieure A ha quen-

titC maximale transforn,Ce par Ia race exotique. Dans leurs travaux sur l'assimilation 

de nourriture artiticielle par les gauchos hybrides de Bomhyx marl L., Yamamoto et 
Fujimaki (1982) ant dCterminC que In production dl g de coque soyeuse n6c055ite 

labsorption de 10,8 g  daliment sec. Cependant, nos travaux dCmontrent que [a quan-

titC de nourriture sèche nCcessaire pour I g de coquo soyeuse esL de lOg pour Guang-

Nong-3 x NB4D2 alors queue est de II g pour NB18 x NB7, de 12 g pour GuangNong-3 

et de 15 g pour L x KA. Chez Ia race semi-exotique, lefficacitC de Ia conversion 

est suprleuro de 10 	S cello que Ion obt lent chez In race L x KA, elle est supC- 
nieure de 31 i S cello de Ia race N818 x NB7. Cependant In race jeponnise a to 

meilleur taux de conversion, celui-ci Crant supCrieur de 20 7. aux taux obtenus chez 
les races exotiques et semi-exotiques. 

En rSgle gCnlrale, les larves matures consacrent une certaine quanl.itC de me-

tière sSche S In formation de In coque soyeuse et Ic pourcentage de inatmare sSche 
accumulee et destinCe S Ia formation de Ia coque vane scIon les races. Chez In race 

hybride bivoltine N1118 x 1487, 682 de In matiSre sSche sont destinCs S In coque soyeuse 
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alors que chez Las races exotiques et semi-exotiques obtenues par croisements, le 

pourcentage do matire sèche s1ve respectivement 5 55 et 74 7. Cependant, In race 

croisee L x KA consacre 58 7 8 In coque soyeuse. Los races bivoltines consomment 

gnralement plus do nourriture et par consquent consacrent plus do mati8rc sche 

8 Ia formation do Ia coque alors que nos travaux montrent que In race NBI8 x N137 con-

sacre 8 7. do moms de mati8re s8che que In race GuangNong-3 x N84D2. GuangNong-3 x 

N84D2 consacre 22 7 de mat ière sèche do plus 8 Ia formation de la coque soyeuse que 

L x <A. 

Une période larvaire plus courte (18 (ours pour GuangNong-3; 21 jours pour 

GuangNong-3 x N1141)2), une adaptabilit6 8 des tempratures 6lev6es, une forte r€sls-

tance aux maladies (observation non publie), une consommation de nourriture moindre 

et un taux dassimilation plus élevé chez les races exotiques (GuangNong-3) et semi-

exotiques (GuangNong-3 x NB4D2), telles sont los caractéristiques qui pourraient 

rendre le rapport cotfbénlice favorable aux races exotiques et semi-exotiques. 
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"Those strange and mystical transformations" wrote Sir Thomas Browne. 'that Iluwe 
observed in the silk wamne, turned my philosophy into di:vinity, for there is in these 
works of nature which seems to pussle reason, something divine and hath more in it 
than the eye of a common spectator doth discover". Again, it is reported in a meeting 
of the Royal Society that "Sir Robert Noray mentioned that the King had been discour-
sing on ant 'eggs and inquiring how they came to that hioness which sometimes exceeded 
that of the insect itself". This evinces that insects have been the object of even 
Royal attention (1) 

India is country which abounds in insects all round the year and in particular 

during rains when battalions of them in various colours, shape and size, emitting 

characteristic odours and chanting different tunes emerge from everywhere. Thus being 

surrounded by so many species of insects it is inevitable that man finds some of them 

of "eronomic importance" and others of "nuisance value". Incredible though it sounds, 

their contributions beneficial to man's economy overbalance the injuries inflicted 

by them. Thus of all the gifts bestowed by some insects upon man the most important 

is silk. Although the finest natural silk is the producL of the domesticated mulberry 
worm Bombyx morj there are several other worms which also produce silk. For example, 

all the eight species of Antberaea produce the world famour tasar silk. 

Philosamia ricin;', on which most of the work presented here centres, is a domes-
ticated lepidopteran insect which can be reared indoors. It is a multivottine insect 

and can complete four to six cycles in a year. The larvae feed mainly on 	Ricinua 
commun(a leaves from which they have acquired the name. 

Philosamia ricini eggs hatch about 7 to 8 days after oviposition. They can be 
reared at 27° ± 3°C in the laboratory. Humidity can be controlled to some extent by 

keeping clamp pads of cotton wool in the rearing receptacle. After a larval period 
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of 28 to 29 days through five instars when the insect is ready to pupate, it leaves 

off feeding, evacuates all solid and liquid content of the digestive tract and fin-

ding a suitable place in the breeding receptacle Starts spinning silk and goes into 

retreat inside the cocoon. 

After about 17-21 days of pupal period, the adult emerges as a moth, crawls 

about and within a couple of hours its wings and other limbs get fully stretched out 

and strengthened. Females seldom fly while the males flutter their wings, fly about 

for some time and pair with the females who lay eggs in clusters and thus complete 

their short life cycle. 

The present author and her team of workers have actively been engaged during 

the past well nigh decades in studying the spectacular phenomenon of metamorphosis 

in some insects with special reference to P81105W5U2 r1ctni. In an attempt to compre-
hend the biochemistry of this wonderful process, various profiles presented by dif-

ferent metabolites and enzymes participating in the metamorphosing insect during its 

various stages of development were studied. The results, it is hoped would lead one 

to a better understanding of the biochemical changes involved during the life cycle 

of an insect, especially those occurring within the cleidoic system of both the eggs 

and the pupa where only gaseous exchange can occur and the absolute amount of any 

substance within can increase only at the expense of some other metabolite also from 
within. 

Although the work presented here covers in brief only some of the important 

observu ions and some findings on a few controversial topics and that too just in 

a "touch and go manner" leaving many a horizon-wide lacuna to be bridged up, it is 

earnestly hoped that not in the very distant future, many of "those strange and mys-

tical" intriguing insect riddles will be solved and presented in a better and more 

complete manner. These findings, it is also hoped, will not only be found useful in 

the study of insects and their biochemistry in general, but might also prove of some 

utility in the study of human biochemistry in health as well as in disease. 

ACCUMULATION OF FREE AMINO ACIDS 

Occurrence of exceptionally high titres of free amino acids in insect haemolymph 

probably first observed by Nazari (2) induced Florkin (3) to assign this phenomenon 

as a "biochemical characteristic" of insects. This characteristic was subsequently 

observed to hold good for insect tissues as well (4-6). Despite numerous investi-

gations reviewed by several authors (3.6,9), the biological significance of free 

amino acids still remains obscure. Several functions have been ascribed to them like 

osmoregulation, protein synthesis (10), energy production for flight (4,5,11) and 

cocoon spinning etc. However, except for their function in spinning of cocoons (7-12 

no satisfactory explanation for their occurrence in such high concentrations in these 

tissues is available. Looghton and West (13) have reported that although no pro-

nounced changes in free amino acid level occur during histolysis and histogenesis 

during larval-pupal development of insects. 

Results obtained in this laboratory on P. ricini indicate that during its em-
bryonic development (15) through 7 days. 16 amino acids (a-alanine, arginine, aspar-

tic acid, glutamine, glutamic acid, glycine, histidine, isoleucine, leucine, methio-

nine sulphoxide, prolinc, serine, threonine, Lryptophan tyrosine and valine) make 

their appearance. Although majority of these did not indicate any appreciable change 

and were present all along, striking changes involving aminobutyric acid, arginine, 

cysteic acid, lysine, phenylalanine and tryptophan were noted. In addition, the pre- 
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sence of two new unidentified guanidine derivatives wit Ii Rfs 0.84 and 0.9 in phenol 

NH3  and 0.46 and 0.58 in butanol-acetic-acid water (41:5) respectively, besides ar-

ginine was observed on the first three days after which they disappeared and argi-

nine in increased quantities continued. 

Methionine, the sulphur containing amino acid and the important methyl group 

donor was conspicuously absent all along and methionine sulphoxide was detected ins-

tead. 

Although the enumeration of the amino acids present at various developmental 

stages does not throw much light on the precise nature of the chemical changes taking 

place in the egg, some of the changes observed seem to be quite significant. For 

example, the total absence of lysine and phenylalanine during initial stages up to 

3-4 days and the disappearance of the initially present aminobutyric acid and the 

two unidentified guanidine derivatives after day 3 suggest their participation in 

blastokinesis occurring at about this time in the egg of this insect. 

The appearance of phenylalanine on day 4 is quite remarkable since it is at this 

time that the integument formation is completed and the participation of aromatic 

compounds like tyrosine and phenylalanine in the hardening of cuticle and in the for-

mation of cuticLe melanin pigment is well known (16). 

During pupal development (17) the presence of 25 amino acids (0-alanine, a-amino 

iaobutyric acid, arginine, asparagine, aspartic acid, cysteinc, citrulline, glutamic 

acid, glutamine, glycine, histidine. homoarginine, hydroxyproline, isoleucine, eu-

cine, lysine, methionine, methionine sulphoxide, phenylalanine, proline, serine, 

threonine, tyroslne, Iryptophan and valine) were recorded. Most of them with the 

exception of a few were present practically all through metamorphosis. 

Though hydroxyproline has not so far been shown essential for growth in any or- 

ganism, it has been reported by Hoarse (18) to accumulate in the cells of 	Sarcna 
luiea when grown on media containing hydroxyproline. Moreover, since conversion of 
proline to hydroxyproline and glutamic acid is also known, the initial increase in 

proline concentration, the subsequent appearance of hydroxyproline and the presence 

of glutamic acid practically throughout the pupal development are understandahle. 

Tyrosine and proline have been reported to participate in the synthesis of cuticle 

protein, chitin and polyphenols which provide the quinones required for the hardening 

and darkening of the larval cuticle to form puparium (16.19,21). 

One of the amino acids vitally concerned in transamination reactions is alanine 

and its diminution can be understood but the significant absence of glutamic acid 

which plays all equally important role in these reactions during the initial stages 

of pupal development is rather curious. Histidine reported in the larval haemolymph 

of Bombyx mon by Fukuda (22) and by Yoshitake and Aruga (23) in pupal haemolymph 

in high concentration, increases in P. ricnipupa1 haemolymph and after touching 

the maximum just before ecdysis gets depleted. The quantitative significance of his-

tidine in Rhodnus prolixus and Bonmbyx mori induced Harington (24) to attribute to 
it some special physiological importance. Tryptophan concentration was highest on 

days 2 and 10. In addition, a number of other amino acids were observed to decrease 

in concentration just before ecdysis though they subsequently increased in the adult. 

The presence of aminoisobutyric acid throughout pupal development and appearance of 

- 	 homoarginino and hydroxyprofine at certain stages of development in pupal and adult 

haemolymph appears to be characteristic of Philosamia rican?'' 

During metamorphosis of insects striking morphological changes occur due to the 

breakdowmi of larval protein on the one hand and the subsequent or even simultaneous 

synthesis of pupal and adult tissue protein on the other. Consequently, these two 
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concurrent processes render it rather difficult to correlate the changes in amino 

acid content with any particular metabolic process. Moreover, though this continuous 

re-utilization of amino acid units of larval protein origin warrants fluctuations 

in the O-amino nitrogen content of haemolymph, observations of several investigators 

(25-27) reveal that for a considerable period during metamorphosis the total free 

n-amino nitrogen content in haemolymph remains more or less constant. 

The veracity of the above statement was established in two dipteran insects 

Saroophoqo ruficorina (28) and Musca nebulo (29) during metamorphosis. In both the 
insects individual amino acids were quantitated during entire period of metamorphosis 

and it was observed that during pupal development although amino acid concentrations 

fluctuated, nearabout emergence they compensated one another which consequently 

resulted in the maintenance of an overall constant level in the total free amino 

acids during metamorphosis. 

The study on the total free amino acids profile of P. ricini haemolymph during 
metamorphosis (30) points them to pass through four distinct phases. 

luring the pre-pupal first phase (days 0-4), the total free amino acids steadily 

increase indicating their accumulation when synthetic activity is presumably low in 

comparison to the histolysis of larval tissues. In the second phase through days 5-8, 

their level remains more or less constant. During the third phase (days 9-11) the 

total free amino acid content rises significantly when adult tissues are formed. In 

the last, phase through days 12-17 till emergence, there is a sharp depletion in free 

amino acids when histogenesis is in the process of completion. This observation is 

in support of the hypothesis of Courtois (31) that free amino acids are used in the 

building up of adult tissues. Thus one might be justified in concluding that in P.rI-
cinf the changes in the total free amino acids are due to the variation in the inten-
sity of morphogeneric changes occurring in the pupa during metamorphosis. 

Silk gland is the Site for silk synthesis ans possesses extremely high amino-

transferase activity (32). It is also known that the free amino acids of haemolymph 

can be taken up by other tissues of the growing silkworm including silk gland when 

it accomplishes the biosynthesis of silk. Ilowever, notwithstanding the knowledge of 

these facts literature does not reveal any definite relationship between amino acid 

pool of silk gland and haemolymph either individually or collectively during the 

process of silk synthesis. Therefore, the individual free amino acids of these two 

tissues (silk gland and haemolymph) during development of the fifth instar P. ricini 
larva as well as during silk spinning were studied and an attempt to correlate them 

was also made (33). Presence of 15 amino acids in the silk gland and 18 in the haemo-

lymph was detected and quantitated. Absence of methionine and other sulphur con-

taining amino acids in the silk gland was conspicuous. Occurrence of high concentra-

tion of alanine, glycine, serine, lysine, tyrosine, histidine and phenylalanine in 

both silk gland and haemolymph registering significant fluctuations during silk bio-

synthesis was noted. 

ACCUMIJt,ATTON OF CITRATES 

The presence of high concentration of citrates in insects was first reported 
by Tsuji (34) who estimated it to be 48.5 risen], in Bombyx mori blood. Since then and 
until recently, the only citrate analysis of insect haemolymph has been done by 

Levenbook (35) and Levenbook and Hollis (36) who investigated it in the haemolymph 
of Gastrophilun intestinalis (45 mg/100 ml) and in other insects belonging to 6 dif-
ferent orders at various stages of development. The values obtained were higher than 

those detected in the blood of higher organisms and this led these authors to regard 

this phenomenon as another "systematic biochemical characteristic of insects". 
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Patterson's (37-38) observations on the blood of Rhodnius proli.ru5 (97 mg/lOO ml) 
and tissues of Tenebrio molitor (44 mg) supported this view. Our studies on Philoai-
rala s'icini pupal haemolymph during development (39) did not agree entirely either 

with Patterson's findings (38) or with those of Levenbook and Hollis (36) who em-
ployed tissue homogenates. 

P. ricini haemolymph citrate during metamorphosis revealed marked variations 
all through development with several rise and fall. The minimum concentration (166 

mg/lOO ml) was noted on day 3 during advanced histolysis period while the maximum 

(362 mg/100 ml) was recorded during mid pupal development (days 9-I1) when the for-

matiori of thoracic and rectal tissues occur, reproductive organs become distinct and 

wing buds appear. During days 8-14 when most of the tissues for the preparative 

adult are formed the citrate concentration traces an inverted U-shaped pattern. Thus 

while Pant and Agarwals (39) results showed significant rise and fall during meta- 

morphosis, the investigation of Pant and Morris (40) on the fat body of 	P. ricin-i 
were found to be in agreement with the findings for pupal tissues of p Picini (41) 
viz., that marked utilization of citrate occurs during larval-pupal transformation 

followed by gradual increase and subsequent decline till ecdysis. In the pupal tis-
sues of P. P7,Cfli citrate recorded low level all through metamorphosis (61) but 

marked depletion thereof was observed during periods when the insect changed from 

embryo to larva, larva to pupa and pupa to adult. 

This marked depletion (utilization ?) observed could either be attributed to 

the non-production of citrate at these stages of sudden change in the insects from 

one phase to another or could it be that the citrate formed is inetabolised at a 

remarkably rapid rate 7 Perhaps a thorough study and understanding of the interme-

diary metabolism and the biological significance of organic acids in insects coupled 

with the knowledge of the activity of the different tricarboxylic acid cycle enzymes 

during these periods could supply adequate and satisfactory answers to such questions. 

Studies made on P. riCifliduring embryogenesis (42) revealed that the very low 
initial concentration steadily increased upto third larval instar stage apparently 

depicting citrate concentration to be directly proportional to the stage of develop-
ment. to Anthraea iny)ifta however, during embryogenesis (43) the initial low concen-
tration increases through days I and 2 and then suddenly drops on day 3 and re-

attains the initial level. Thereafter it resumes rising steadily till hatching. 

Ceporanerzssa phryne another lepidopteran studied (44) indicated marked utili-
zation of citrate throughout pupal development. On the other hand, the dipteran 
Musca dorriestica L. pupae (45) recorded no significant rise or fall in citrate level 
and once having attained the lowest level remained more or less constant during the 

rest of the developmental period. Moreover, the rate of oxygen Lit ii izat ion by the 

pupae during the above period follows the typical u-shaped variation characteristic 

of insects and there does not appear to be any relationship whatsoever between 
citrate accumulation and oxygen uptake. 

In Periplaneta ameri000aas in Musca domestica (45) and in Mu.sca nebulo (43) 
citrate manifested its highest level at oothecal stage (430.8 mg/tOO g dry tissue). 

On adult emergence however, it fell through by about 73 '4. As in the case of the dip-

terans no significant difference in citrate concentration was observed among the 

sexes. 

In .carcophapa ruficornis (43) on the other hand, during larval period, the ci-
trate Litre was observed to be more than lourhold higher in comparison with the 

lowest pupal stage concentration on day 4. The slight fall in the 4 day old larva 

appeared to be associated with the 'sleep' period before pupation when advanced his-

tolysis occurs. From the peak level in the third day larva the overall decrease in 

the four day pupa was noted to be 766 mg/tOO g dry tissue. The variation profile 
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although in agreement with that observed for M. dorrzestica (45), M. nebulo(43) and 

Ceporanerissa phryne (44), during early metamorphosis, differs from that for P. rici-
j where the variation follows a U-shaped pattern during early stage of metamorphosis 

(41). 

During embryonic development fat is the chief reserve source providing energy 

for growth and development. According to Farkas (46), fat yields about two third of 
the total energy while glycogen and protein provide the remaining one-third. As em-

bryonic development proceeds, increased quantities of fat and carbohydrates are uti-

lized and possibly this results in the accumulation of citrate since Citric acid is 

one of the main intermediate metabolic products of carbohydrate and fat metabolism. 

Notwithstanding this, it is interesting to note the sudden drop in citrate concen-

tration on the third day of embryonic development of Antheraca mylitta to the initial 

zero day level (43). 

Clycogen synthesized during larval development of insects and stored in the fat 

body is considered to be a 'mobile reservoir' the concentration whereof depends upon 

the stage in their life cycle, nutrition and on the demands of many energy requiring 

processes (47). During larval development of insects glycogen level increases a 

reflection on increased glyconeogenesis and glycogenesis since during this period, 

the larvae consume large quantities of food and provide adequate substrate for glyco-

gen synthesis in addition to fulfilling simultaneously the other requirements of the 

body viz., energy production and growth. 

Accumulation of citrate which is of endogenous origin, seems to play an active 

role in the regulation of glycogen metabolism through its inhibitory effect on the 

hepatic enzyme phosphoructokinase (48). The high amylase activity observed in the 

pupal tissues is also responsible for increased biosynthesis of glycogen (49,50) 
since increase in amylase activity is proportional to the rate of polysaccharides 

utilization (51). This gives rise to high amylolytic activity with a marked increase 

in the total blond trehalose as well as in fat body glycogen (51). During this period 
the total free sugar level appears to fol1ow a reverse pattern of variation. In Luci-
ha cuprina larva tissue, Crompton and Birt (52) observed the decrease of total 

soluble carbohydrate immediately before pupation which could be attributed to its 

utilization for the rapid anabolic processes involved in the biosynthesis of glyco-

gen. 

Shigematsi' (53) postulated that Botnbyx mori fat body contains a phosphorylase 
(EC 2.4.1.1.) which catalyses phosphorolysis of glycogen in presence of inorganic 

phosphorus (Pi) to glucose-i phosphate. Observations by Pant and Morris (49) on the 
larval tissue of P. ricini in vitro revealed an increase in phosphorylase activity 
with simultaneous increase in Pi (unpublished data). In addition, the fat body of 

this insect shows an increased Pi content during larval-pupal transformation and 

early pupal stage (40). Agrell (54), Levenbook (55), Crompton and Birt (52) and many 
others have also observed this increase in inorganic phosphorus during pupal period 

and some of them postulated that during lysis of the larval muscles, l'l gets released 

from inorganic combination. In Deilephiba and Cal.hiphora, Pi declines at about the 

time of eclosion and traces an inverted Il-shaped pattern during pupal development 

(55-56) while in Boezbyx mon (57) it is double near the end of pupal period. This 

could probably be due to histolysis ceased before eclosion. According to Heller (58), 
elimination of free phosphate from tissues facilitates regulated metabolic rate. This 

is borne out by the fact that high concentration of Pi inhibits glycogen synthesis 

and conversely, while maintained at a low level, glycogen synthesis is enhanced (58) 

via phosphorylase. 

Citrate also may be playing an important role particularly in the regulation 

of glycolysis as observed by Underwood and Newsholme (48). Nevertheless, in insects 
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the importance of citrate as physiological regulator of fatty acid synthesis is still 

an open question. Patterson's (38) experiments revealed that citrate concentration 

were maximum at the time of lowest metabolic activity and that at a time when least 
oxygen was utilized the tissues of 7'enehrio pupa accumulated citrate maximally and 
when the overall oxidative metabolism was increased the citrate concent ration fel I 

correspondingly. Patterson (38) also noted that the accumulation of citrate in the 

pupal tissue was inversely proportional to the rate of oxygen utilization by a live 

pupa. This induced him to consider the availability of the reactions of the TCA cycle 

to insects - a lact now well established for insect tissues by Sacktor (59) and by 

Rees (60). On the basis of this, Patterson proposed an hypothesis that citrate accu-

mulation is inversely proportional to the TCA cycle activity. Since this hypothesis 

raises some fundamental questions regarding the rate of the cycle in the insects 

Levenbook (61) repeated this analysis on two other insects Phor,nio reqina and Prode-
nTh eridania and also estimated the citrate concentrations for a number of insect 
species and found that there were wide variations in titres. However, the rate of 

mobilization of citrate was found to increase during the first third of pupal stadium 

and remained constant through the rest of the developmental period till adult emer-

gence after touching the minimum level. 

Marked utilization of citrate during larval-pupal transformation iould be specu-

lated on the basis that citrate acts as substrate for fatty acid synthesis as a regu-

lator in the process of glycolysis and as a reducing power supplier for fatty acid 

synthesis as demontrated by Walker and Bailey (62) by incorporating 1.5_14 .citrate 2 
in fat body lipid. Gilbert and Schneidermaa (63) have observed the increase in lipid 

content in H. eecropiawith size and age in each individual larva and also of its 
accumulation during pre-pupal stage. This has subsequently been confirmed in bees 

by Strauss (64) where not only fat gets accumulated at the pre-pupal stage but also 

gets utilized for energy production. The same could be speculated for P. ricini on 
the basis of the rapid glycogen degradation through glycotytic pathway which is regu-

lated by the citrate of TCA cycle to provide more energy and reducing power for the 

synthesis of fatty acids. Further, during the pupal development citrate Litre in-

creases which presumably diverts the route when carbohydrate gets utilized for chitin 

synthesis rather than for energy production. 

Thus, one would not be considered incorrect in postulating that citrate as well 

as inorganic phosphorus along with some other enzymes like the alkaline and acid 

phosphatases (40) regulate carbohydrate metabolism and at the same time indirectly 

provide energy for protein synthesis. 

VisuaLising the variations in tissue citratre titre during metamorphosis of dif-

ferent insects hitherto investigated, one observes that each insect evinces a dif-

ferent profile of variation. Nevertheless, the phenomenon of citrate utilization 

during the early period of metamorphosis seems to be common to all insects except 

for Tenebrio tno7itor(38) which manifests accumulation instead. 

CHOLESTEROL TURNOVER 

Unlike the vertebrated, insects as a class are considered probably incapable 

of synthesizing sterol since all species hitherto examined have shown a dietary re-

quirement for a sterol that can be satisfied by cholesterol (65). 

Cholesterol being the major zoosterol plays an important role in insects iitflu-

encing many vital activities like development, moulting, cogenesis and hatching (66-

70) in addition to its participation in the basic cellular structure. However, they 

are considered incapable of converting simple precursors into cholesterol although 
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phytophagous insects are known to convert normal dietary sterols into cholesterol 

whereas carnivorous species have less ability in this direction (71). 

Tissue-wise distribution of sterol has been studied in several insects by seve-
ral investigators (72-74). The function of sterol esters in insects is still an open 

quest ion although mobilization thereof after hydrolysis from the storage tissue has 

been proved (75). Casida et al. (72) have established cholesterol esterase system 

as one of the most active ones both in osterification and hydrolysis of sterol in 

animals with no apparent activity towards phytosterols. The assumption that choles-
terol is the precursor of moulting hormone, (76-77) necessitates the availability 
of free cholesterol by hydrolysis of its esters in order to provide the necessary 

supply of the mimics of insect hormone. 

Qualitative thin layer chromatography of P. ricinilarval and pupal tissues and 
fat body homogenates throughout development revealed cholesterol to be major compo-

nent present although traces of B-sitosterol, campesterol, stigmasterol and some 
uniridentilied polar steroids were also detected. During embryogenesis also more or 
less the same sterol composition continued but the cholesterol content increased 

prior to hatching. Again, with development and of change of phase - from larva to 
pupa and pupa to adult - it was only cholesterol concentration that markedly changed 
while that of other sterols gradually decreased. Therefore, when cholesterol was 
noted as the major component practically all through development, the total sterols 
were termed as cholesterol' and results were interpreted accordingly. 

Studies made on the rate of cholesterol turnover in P. ricini during its various 
stages of development (78) evinced that it considerably increases with age and size 

of the insect. During embryonic development total cholesterol maintains almost a 
constant level till day 2 whereafter it declines considerably till day 4 and then 
significantly increases and attains the maximum concentration on day 6 just prior 
to hatching. This suggests cholesterol biosynthesis during this period - an observa-

tion which is contrary to the accepted hypothesis regarding the incapacity of insects 
to synthesize sterols. 

During the excessive larval feeding period, the insect accumulates large quan-
tities of cholesterol with development while during metamorphosis the pupal tissue 

cholesterol declines depicting vigorous utilization thereof perhaps for hormonal 
activity. l'laximum concentration was observed just prior to ecdysis on day 14 

followed by a significant decline itt the adult moth on emergence. The residual but 
appreciably high cholesterol concentration at this stage is perhaps a reserve to 

fulfil tlte ovariati requirement for oogenesis. The highest concentration of total 
cholesterol at the tail end of metamorphosis eveti higher than that observed during 
larval stage as well as during embryogenesis prior to hatching while compared with 

the concentration in the fresh laid egg, once again suggests cholesterol biosynthesis 
in this insect. This finding stands supported by the observations of Saito and his 
collaborators (79) in Bornht1x mori. 

The observations made in this laboratory on cholesterol esterase variations 
during development of P. r(cini prompts one to conclude that fat body arid other 
tissue esterases significantly participate in regulating cholesterol turnover during 

growth and also fulfil the structural and hormonal requirement of the insect during 
vital metabolic activities like hatching, moulting and cogenesis. 

There has been a lot of controversy regarding the chemical nature of insect 
brain hormone. Kobayashi and Kirimura (80) extracted an oily substance from B. mor 
pupal brain which when injected induced adult development in 'Dauer-pupae produced 
by the removal of the brain immediately on pupation. This substance was purified by 
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them and identified as cholesterol (81). Williams (82) has made similar reports for 

Ilyalophora. Thus while these authors consider the brain hormone to be a sterol, 

Ichikawa and Ishizaki (83) have forwarded evidence to its being a polypeptide posses-

sing several properties of a protein. 

Sterol variation study made on the tasar silkworm ,lntheraea mylitta head parts 
during larval development (84) showed that both free and esterified cholesterol got 

significantly depleted at each and every moult. This suggests the possibility of the 

brain hormone(s) participating in the moulting process, to be of steroid nature 

having cholesterol as the precursor. 

NITROGEN METABOLTSM 

The main nitrogenous components that usually occur in insects are proteins, free 

amino acids, nucleic acids, uric acid, amnonia and urea. From published reports on 

the biochemistry of insects as well as from our own findings in this laboratory, one 

observes that all insects present different patterns of nitrogenous components during 

their development, both qualitatively as well as quantitatively. A study made on 

P. ricini during embryogenesis in this direction (85) revealed that the conversion 
of soluble nitrogen into the insoluble form occurs during the tail end of the process 

(days 7-9) just prior to hatching. Decrease in protein nitrogen and rise in that of 

non-protein origin occur simultaneously with age. Amino nitrogen initially decreases 

till day 3 but subsequently increase and accounts for 22-72% of non-protein nitrogen. 

The initial low amino nitrogen content suggests its utilization for reconstruction 

of proteins or for metabolic processes during embrogenesis. Uric acid decreases 

during egg development depicting uricase activIty. 

In the metamorphosing pupa (86) however, the soluble protein content increased 

till day 2 followed by a significant fall on day 4. The initial increase suggests 

the breakdown of the insoluble larval proteins commencing with the onset of metamor-

phosis. An indication to this is provided by the progressive increase in the dry pro-

pupal tissue weight of the insect till pupariurs formation on day 4. While the decline 

in soluble protein level on day 3 and 4 could be attributed to its utilization for 

puparium formation, its decline observed nearabout adult emergence could be accounted 

towards its participation in chitinous structures of the adult fly that gets dilie-

rentiated during this period. 

The total free amino acids after depict ing a slight increase in the two day pupa 

maintains more or less a constant level till day 6 followed by minor decline till 

adult emergence. During metamorphosis although histolysis of larval tissues and his-

togenesis of the adult supposedly proceed concurrently, the rate of histolysis during 

day- 0-6 appears to be higher than that of histogenesis. This perhaps results in the 

increase(] total free amino acid content. The subsequent decline recorded just prior 

to fly-emergence could be attributed to the progressively increasing rate of histo-

genesis of adult tissues over histolysis of the larval tissues as metamorphosis 

proceeds. 

It is interesting to note that the apparent insignificant fluctuaLions obscrved 

in the total free amino acids in the metamorphosing pupa of P. rictnl as well as in 

other insects previously investigated (1.37.87.89) when compared with the drastic 

morphological changes occuring in them, berome insignificant. Chen and lcvenbook's 

(90) observation in Phormin reqno pupae of a more or less constant free amino acid 
level accompanied with a low overall rate of protein degradation supports the present 

assumption of the direct ittilization of larval haemolymph proteins for adult tissue 

synLhes is. 
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Uric acid, the other nitrogenous constituent distinctly pointed to four alter-
nating periods of elevated (days 0-6 and 16-17) and constant levels (days 7-I1 and 
12-15). After emergence however, the fresh adult moth manifested a significant de-
cline in this nietabolite. Uric acid - a major end product of nitrogen catabolism in 
insects is stored in their tissues during metamorphosis. Hence, the phase of its 
maximum concentration could be considered as a period of maximum deaminase activity. 
However, in the absence of data concerning the deaminating enzymes the possibility 
of unease activity resulting in the observed fluctuations of uric acid Cannot be 
ruled our. It is noteworthy that while in P. ricini tissues the period of maximum 
deaminnse activity alternates with that of constant uric acid level, in 	Calliphora 
pupa it manifest both at the begining and at the end of the metamorphosis period (91) 

In insect there is a very important nitrogenous end product the biosynthesis 
whereof is and has ever been a topic of controversy viz., urea the origin whereof 
is still uncertain. Presence of urea as a minor constituent of insect haemolymph, 
tissues and of excreta has long back been reported. Urea cannot be considered as a 
purine degradation product since no insect hitherto has shown the presence of all 
the enzymes required for uric acid degradation to urea. The detection of significant 
quanrities of arginase practically in all insects and of arginine, citrulline and 
ornithine in many, has been made at all stages of development (92-97). However, the 
nutritional and enzymic studies hitherto made on them (98-100) have not given any 
conclusive and unequivocal evidence regarding the operation of a Krebs-Henseleit urea 
cycle, a topic which still remains under dispute. 

Powles (101) and his collaborators studied the urea cycle enzymes in the vege-
table bug Nesara o-iridula and observed that of the five enzymes of the ornithine 
cycle, arginase and ornithine transcarbamolyase were active but with no evidence for 
the arginine ynthetase system. In addition, carbamoyl-phosphatase synthetase exhi-
bited very low activity detectable only by radioactive substrates. Therefore, it was 
concluded that urea in this insect was formed solely from excess of dietary arginine 
viathe action of arginase. Curiously, practically all the previous investigators 
selected mostly phytophagous insects for their experiments. Therefore, it was consi-
dered pertinent to make a comparative study of the urea-cycle enzymes in a carnivo-
rous dipteran insect Iaroophoqa ruficarnis, the flesh fly and a phytophagous lepidop-
teran Phi 7.00amia rici'ni the Eri silkworm during their entire life cycle. 

Repetition of the experiment thrice practically under identical conditions 
evinced quantitative variation of 7-15'I but the variation profiles of all enzymes and 
metabolites were nearly Lite same. 

In our experiments it was observed that all the successively participating circa 
cycle enzymes* exhibited significant activity in the larvae and adults of the flesh 
fly while the quiescent pupae maintained a very low but constant activity all through 
metamorphosis. On the other hand, when all these enzymes except arginase recorded 
immeasurably low activity all through development in the lepidopteran P. ricini, one 
was inclined to assurrie the operation of the Krehs-Ilenseleit urea cycle in the dip-
teran carnivorous insect (102). However, confirmation in vivo with the use of 14_ 
ornithine is desirable and indispensable. 

Another study on the flesh fly Sorcophaqa ruficornis pertaining to nitrogen 
melabolism (103), on the relationship between the free amino acid pooh, transami-
nation and protein synthesis on one hand, and between Iree amino acids and keto acids 
and proteins and proteases on the other hand and their significance in the ageing 

* The first enzyme carhamoyl-phosphate synthetase participating in the operation of 
urea cycle could not be assayed dire to want of pure chemicals. However, as the sub-
sequent four enzymes were detected, the presence thereof was taken for granted. 
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insect was undertaken. Aspartate and alanine aminotransferases were observed to gra-

dually increase in their activity during larval as well as during pharate-adult 

development suggesting their role in histogenesis preparative to growth of larval 

structures and in adults differentiation and formation of tissues. Acid proteases 

activity at pit 5.6 participating in histolysis, decreased during larval development 

and traced a U-shaped pattern during pupal-adult development. High activity of these 

enzymes both during initial and final stages of pupal development suggests their par-

ticipation in histolysis where transformation from larva - pupa - adult takes place. 

Total free amino acids accumulated during larval period and subsequently were 

utilized by the pre-pupa. The metamorphosing pupa also accumulated amino acids till 

fly emergence. In addition, total keto acids and aminoeranslerases traced parallel 

variation patterns whereas soluble proteins and acid proteases activity revealed a 

reciprocal relationship. 

A study on the nitrogen profile in the various metabolites and on the occurence 

of urea amido-hydrolase in the flesh fly Sarcophaqa during ontogeny (under publica-
tion), showed that the larva during feeding period accumulates most of the nitroge-

nous components like proteins, free amino acids, RNA, and chit in which reflect in 

the total nitrogen content. However, urea and free ammonia revealed it decreasing 

trend while uric acid maintained a constant level. The increasing tendency of the 

metabolites during development suggests either their synthesis from the dietary 

source and/or their direct absorption while the opposite phenomenon. their decrease, 

reflects on their being excreted in the form of urea, uric acid and ammonia. Ilexosa-

mines in all probability, get utilized in chitin synthesis. 

During the non-feeding pupal period, total nitrogen content remains unaltered 

throughout development while proteins, free amino acids. hexosamines, RNA, urea and 

free ammonia register net decrease respectively by about 13.011. 1.011, 0.04, 0.27, 

0.08 and 0.1 mg/g dry tissue weight. 

Chitin on the other hand, exhibited a net increase by 0.45 mg and uric acid 

by 13.93 mg. This suggests that 93 percent of uric acid nitrogen originates from 

protein while the remaining 77. from other precursors Nucleic acids appear to contri-

bute only 2'!, towards uric acid biosynthesis. 

One of the uricolytic enzymes, unease, was not at all detected during any 

stage of development of this insect. However, the other enzyme, urea amidohydrolase, 

reveals significant activity all through its life cycle. This leads to the conclusion 

that uric acid, urea and free ammonia are the only nitrogenous excretory products 

in the flesh fly  &trcophaqa. The qualitative analysis of the excretory products subs-
tanLiated the conclusion. 

Similar trend of variations in glutamine, free ammonia and urease activity 

during development of this insect indicates that free ammonia released by urea 

vta hydrolysis by urease or by deamination process, is stored in the form of gluta-
mine, a coltiponent usually detected in insects in general, and also in this insect. 

In 	the newly emerged adult fly, while total nitrogen, prol ci n amino sugars, 

rhino, uric acid and free ammonia reveal depletion, free amino acids. RNA and urea 

content increase. The sharp decline observed in total nitrogen, protein, uric acid 

and free ammonia may be correlated to the detection of all these components in the 

excretory fluid of the newly emerged fly. High concentration of urea in the adult 

fly can he ascribed to its high tissue arginase activity (102). 
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ROLE OF ARGINASE AS A CATABOLIC ENZYME IN P. RICINI 

Terrestrial insects excrete mainly uric acid or its degradation products (104) 

and thus are uricotelic in their excretory nitrogen metabolism. 

Nutritional requirement of arginine by insects (98) and the apparent absence 

of ornithine transcarbamoylase in them (96) indicate the loss of their ability to 

synthesize arginine during evolutionary transition to uricotelism. Presence of argi-

nase has been shown in several insects (101). Since the ornithine formed ?/a argi-

nise cannot be recycled through the arginine pathway for resynthesis of arginine or 

for tires formation, the tissue arginase must inevitably assume a catabolic role. 

Therefore, to establish this, ornithine- '$-transaminase activity was studied in the 
fat body of the developing P. ricini 

The results revealed (105) that both arginase and ornithine-i-transaminase acti-

vity are mainly localised in the fat body and trace parallel variation profiles of 

activity. They maximally concentrate at the onset of spinning during larval-pupal 

transformation and prior to adult emergence. Curiously, the variation profiles show 

similariLy to those of arginine and proline in the whole insect homogenates (102). 

However, ornithine transcarbamoylase and arginine synthetase system have been found 

totally absent in the fat body of P. rlcini. This leaves no other alternative but 
to assume that arginase and ornithineitcansaminase of P. rlcvnl_ fat body function 
exclusively as catabolic enzymes. Pronounced activity of both enzymes accompanied 

with simultaneous elevation of proline content at the commencement of spinning, em-

phazise their importance in silk protein biosynthesis. Presence of appreciable quail-
titles of proline in P. r1c: silk fibre (106) provides ample support to this view. 

Proline is well known to participate in the hardening of insect cuticle (107-

109). Nigh activity of arginase and ornithine-i-transaminase at larval-pupal trans-

formation on days 3/4 suggests a corresponding high rate of proline formation which 

subsequently gets utilized in cuticular protein synthesis. Detection of high concen-

tration of pept ide-bound proline in water and urea extracts of larval and pupal cu-
ticle in P. r7cin (108) and also in several other insects (109) lend support to this 
view. 

Utilization of proline by adult flight muscles of insects during flight (110) 

and occurrence of high concentration thereof in this insect (102) and many others, 

coupled with the enhanced activity of these two enzymes further strengthen the above-

mentioned view. 

METABOLISM OF CARBOHYDRATES AND LIPIDS DURING MOULTINC 

OF P. RICINI 

Although considerable work on the metabolism of lipids and carbohydrates and 

their quantitative changes accentuate their role during ontogeny and metamorphosis 

of insects (111-113), except for a few reporls (114-116), little information is avai-

lable on the metabolism of these nutrients during moulting. A study on the role of 

these metabolites in energy metabolism as substrates for cuticle formation and in 

hormonal control was carried out (117). During larval moults, total soluble carbohy-

drates and glycogen decline by 50-60 and 80_07, respectively while total lipids 

increase by 205 indicating carbohydrates to be the predominant carbon source of 

chit in, a participant in energy metabolism as well as substrate for lipid synthesis. 

During larval growth between moults, total soluble carbohydrates and glycogen accu-

mulate with concurrent depletion in neutral lipids. This suggests that during this 

64 



period the latter functions as an energy source for day-to-day activities while gly-

cogen serves as a fuel. Along with glycogen, trehalose also participates as a subs-

trate for chitin synthesis, interestingly, only during the second moult. 

In larval-pupal moult increasing quantities of soluble carbohydrates, free 

sugars and reducing substances including monosaccharides are formed. During larval 

moult the reserves are mobilized as evinced by their depletion. Those changes indi-

cate that the accumulated metabolites derived from the larval cuticular chiLin are 

reabsorbed for new larval cuticle formation during the larval moults. 

Detection of significant higher citrate content in both the feeding and moulting 

larva in comparison to the pupa suggests that citrate brings about a metabolic block 

in glucose metabolism possibly by inhibition of phosphorfructokinase (18). 

GLUCONEOGENESIS IN THE DIPTERAN SARCOPHACA RUFICORNIS 

It is well established that glycerol moiety of the triglycerides is a glycogenic 

substrate. However, the synthesis of carbohydrates at the expense of long chain fatty 

acids is still unproven and controversial. On the basis of quantitative changes in 

carbohydrates and lipids, several investigators (111) speculated that insects Convert 

fats into carbohydrates. In nematodes, micro-organisms and higher plants this conver-

sion holds good by the operation of the glyoxylate cycle (118-120). 

in Sczrcophaga ruficornis it was observed that during metamorphosis total lipids 
and total soluble carbohydrates got depleted by about 26.7 and 0.95 mg/g fresh tissue 

respectively ( 121). Possibility for the operaT ion of glyoxylate cycle, a pathway 

whereby long chain fatty acids are utilized for carbohydrate synthesis seems doubt-

ful as isocitrate lyase was found inactive. During early pupal development carbohy-

drate synthesis occurs at the expense of gluconeogenic precursors, 355 carbohydrate 

originating from citrate, pyruvate, lactate and glycerol and the remaining 65% from 

proteins. Chitin does not appear to contribute towards glucose formation. Clycogen 

was observed to accumulate during larval period and gradually to decline before adult 

emergence. Mobilization and dephosphorylation of glycogen occur in the acid range 

and appear to he regulated by inorganic phosphate. During early pupal development 

trehalose accumulates but subsequent enhanced trehalase activity causes a depletion. 

Hexosamines increase before pupation but decline significantly at pupal transfor-

mation. However, before emergence they gradually increase but totally disappear on 

fly emergence. No significant accumulation of glycerol, lactate, and pyruvate at any 

stage of development occurred except at larval-pupal transformation. 

Occurrence of higher concentration of citrate in the larva over pupa suggests 

that citrate Via  inhibition of phosphofructokinase diverts glucose moiety towards 
the incorporation both in chitin as well as in glycogen chain. 

OCCURRENCE OF ASCORBIC ACID IN P. RICINI FAT BODY 

Ascorbic acid due to its important role in several biochemical reactions is known 

to occur practically in all flora and fauna. Curiously however, very little is known 

about its biosynthesis in insects. Synthesis of ascorbic acid in the fat body of 

insects was ascribed to the intracellularly present microbial symbionts (122-124). 

Subsequently experiments however, proved that both [at body and the symbionts were 
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capable of synthesizing this compound in the presence of some monosaccharides, both 

hexoses and some pentoses is substrates. 

In P. ricini fat body, appreciable quantities of ascorbic acid all through laval 

and pupal development were quantitated (125). Maximum accumulation was noted in the 

7 day pupa and the minimum in the ecdysed 5th instar larva. 

Although occurring in appreciable quantities in animals and plants ascorbic acid 

is not synthesized in men and likewise reports regarding its synthesis in insects 

are also scant. Notwithstanding this, the detection of ascorbic acid in large quan-

tities in P. ricini appears to be a unique phenomenon. 

OCCURRENCE OF GLYCEROL IN P. RICINI 

Studies on glycerol concentration in the haemolymph of P. ricini during larval-
pupal devlopment (126) reveals that the initial low concentration during fourth ins-

tar stage increases gradually with growth and concentrates maximally in fifth instar 

larva. On the onset of metamorphosis after a significant depletion glycerol accumu-

lation once again resumes during puparium-pupa transformation whereafter till ecdysis 

a U-shaped pattern is followed. 

Despite the fact that glycerol is a normal metabolic product in animals, its 

occurrence in appreciably high concentrations in insect blood and tissues at various 

stages of development is rather extraordinary (127-129). However, its accumulation 

was observed exclusively at the stage when the species underwent diapause during 

adverse conditions of environment in winter. 

Protection from tissue injury due to freezing by the addition of glycerol (130) 

led to the suggestion and subsequent confirmation (127-129) that glycerol accumula-

tion in insects was a physiological adaptation providing resistance to low tempera-

ture. However, Wyatt and Meyer's observations (131) hardly support any such corre-

lation between the two. Likewise, the investigation in P. ricini also did not record 
any relationship between the presence of glycerol and cryoprotection and what is 

more P. ricini is a non-diapausing lepidopteran. 

Following Chinos demonstration (129) of the appearance of glycerol with the 

simultaneous disappearance of glycogen in B. mon tissues, glycogen assays were 

carried out in the haemolymph of P. ricini. However, the results did not afford any 
supporting data to presume glycogen to be the source of glycerol. Earlier investi-

gation (132) and the study on the lipolytic activity during embryonic development 

of P. ricini(133) lend support to the view that glycerol originates from lipids. 

Developing adult tissues of H. cecropia have been observed to incorporate la-
bel led glycerol at a high rate (134). Thus the role of glycerol in insects could be 

considered not only as a cryoprotecrive agent (135) but also as a precursor of phos-

pholipids and triglycerides. 

EFFECT OF LOW TEMPERATURE EXPOSURE ON SOME METABOLITES AND 

ENZYMES IN THE LARVAE OF P. RIC1NI 

It has been reported that glycerol in combination with a mono or a disaccharide, 

based cryoprotectant increases low temperature survival of organisms (136). lnteres- 
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tingly, accumulation of glycerol in the mature fifth instar larva of the non-diapau--

sing lepidopteran P. rictni, was noted (126). hence studies on cold stress were 
carried out with a view to provide an insight into physiological strategy of survival 

adopted by the eri silkworm at winter temperature (4-120C). Since only a few studies 

- 

	

	 dealing with rates of acclimation of enzymes in insects have been made (137), the 

effect of low temperature on some key metabolites and enzymes involved in protein 

and lipid metabolism was considered pertinent. The results revealed (138) that expo-

sure of P. ricini larvae to cold temperature (20C)  and subsequent exposure to room 

temperature (29°C) resulted in total mortality. 

Cold exposure brought about significant decrease in proteolytic, aminotrans-

ferases and diacylglycerol lipase activity and in some haemolymph sugars and polyols. 

however, glycerol evinced a significant increase in response to cold exposure. In 

addition, prolein, pyruvate, total free amino acids, total lipids, phospholipids and 

triglycerols all recorded marked increase. 

The experiment indicated that during colder environment carbohydrates served 

as energy source and glycerol appeared to have conferred cryoprotection to the cold 

stressed P. ro(ni larvae. 

It is known that insects exhibit acclimative changes in respiration and ii) some 

enzyme activity (137) either by extensive super-cooling or by production of cryopro-

tectants like glucose, trehalose, sorbitni and glycerol (139). Cooling has not only 

resulted in profoundly affecting carbohydrate level (140) but a direct relationship 

between the degree of cold hardiness and level of polyols (139), carbohydrates (141) 

and unsaturated fatty acids (142) have also been demonstrated in several overwin-

tering insect species. In Protophorrno !erranova glycerol accumulation, for which 

several protective roles were ascribed (143), was observed in cold-stressed adults 

(144), a 1 though some spec ies accumulate it during normal di apause while others I ike 

P. ricini, a non-diapausing insect, evince its accumulation during their larval 

development (126). Therefore, with a view to probe into the physiological strategy 

of survival adopted by this insect at winter temperature studies were carried out 

at regular intervals of acclimation (145). It was observed that coolinji profoundly 

affected carbohydrate level, trehalase activity and respiration rates. The fifth 

instar larvae of P. r1cini having a life span of 5 days could be acclimated for 10 
days at 4°C without any significant disturbance in their development. Extending the 

acclimation period for a further period of 10 days did not, visibly affect the larvae 

but they did become flaccid and somewhat Inactive. 

Cooling to 4°C also resulted in the accumulation of glucose and glucosamine. 

Trehalose was observed to be the major carbohydrate in the acclimated larvae. Trygly-

cerols appeared to have exerted a 'sparing' action on carbohydrates during later 

stage of acclimation. 

PHOTOPERIODIC EFFECT ON SOME ENZYMES AND METABOLITES IN P. RICINI 

AND ANTIIERAEA MYLITTA 

In the life cycle of many insects a more or less prolonged period of quiescence 

termed as diapause occurs during which visible activities cease and various physio-

logical processes function at a very reduced rate. According to Danilevskii (166) 

indirect exposure to light influence erizymic ac:tivities in insects and direct expo-

sure regulates the synthesis and release of their neurohormones stimulating the 

various metabolic processes occurring in them. Although studies on the effect of tern- 
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perature and photo-periodism on the onset and termination of larval and pupal dia-

pause of insects have been made, the effect of photoperiodism on enzymic activities 

and metabolites concentration in developing insects when subjected to different pho-

tophases are yet not much known. Therefore, the effect of exposure to different pho- 

tophases (L:D - 0:24, 24:0, 12:12, 10:16, 14:10 and 18:6 hours) of the diapausing 	 - 

pupa of A. my7tta was studied. The experiments evinced that exposure to L:D 10:14, 

14:10 and 18:6 provoked early diapause termination, the 18 hour light exposure being 

most effective when adult emergence occurred almost 6 weeks earlier than the control 

group (L) - 12:12 hr.). Further, aminotransferases in the fat body were maximally 

active in LI) groups 10:14 and 24:0 hr. The predominence of CPT over that of GOT was 

a common feat nrc in all the sets while the total free amino acids varied alike in 

all groups and recorded highest concentration on day 96 (147). During early pupal 

development, glycogen accumulation occurs as evinced by the phosphorylase activity 

which however, increases with pupal development and records maximum activity on day 

96 in GD group 18:16 hour and on day 62 in 10:14 and 24:0 hour regimens. Total carbo-

hydrates increase while phosphorylase activity also increases suggesting glycoge-

nesis. Exposure to light enhances metabolic activity and shortens diapause period 

whereas deprival thereof prolongs it (148). Acid phosphatase maintains higher acti-

vity than its alkaline counterpart all through development the highest activity re-

corded being on day 82 in L:D group 10:14 hr. The non-diapausing P. ricini larvae 
and pupae while subjected to the same conditions of light and dark exposures were 

unaffected in moth emergence but the emerged adults of L:D groups 24:0 and 0:24 hours 

become unhealthy, small and did not mate or oviposit (149). 

EFFECT OF FEEDING SOME INSECTICIDES (HEXACHLOROBENZENE AND MALATHION) 

AND ACETYLCHOLINE TO THE DEVELOPING LARVAE OF P. RICINI 

Studies on the effect of hexachlorobenzene on P. ricini fifth iiistar larva, both 
aormal and acetylcholine-fed insects (150) revealed that the fungicide acts as a 

nerve poison to the larvae by inhibiting acetyicholinesterase activity and production 

of toxicity. These resulted in the lysis of all nutrients, carbohydrates, glycogen, 

protein and lipid as evidence by the high activity of all the corresponding specific 

enzymes. It also induced lack of appetite and rendered the insects undernourished. 

Release of high total free amino acids content due to proteolytic activity probably 

induced mortality in them (457) due to amino acidnemia. The acetyicholine-fed insects 

reacted moreor less in the same manner as the fungicide-led ones. 

Similarly, malathion was also observed to act as a nerve poison and produced 

toxicity in the insects and brought about lysis of all nutrients. Feeding of acetyl-

choline promoted better growth and development of insects. Choline, the interaction 

product of acetylcholine and acetylcholinesterase has been demonstrated (151) not 

only as a growth promoter but also as a protective to some extent against the mal-

effects of malathion. however, it does not include total immunity to the poisonous 

effects of the insecticide. 

PRESENCE OF CELLIILASE ACTiVITY IN P. RICINI 

A major product of interaction between cellulose and cellulase is the disacha-

ride cellobjoso which can be hydrolysed to glucose by cellobiase or non-specific - 

glucosidases. Occurrence and distribution of both cellulase and cellobiase in the 

gut of termites have been reported (152,153). The phytophagous nature of 	P. ricini 
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suggested the possibility of the presence of these enzymes in the castor leaf feeding 
larvae of the eri silkworms. Experiments revealed in appreciable quantities the pre-
sence of cellulase whereas cellobiase activity although detected as positive was not 
appreciably high. This suggests that this insect excretes the undigested ccl lobiose. 
Further, cellulase appears to be of endogenous nature since feeding of an antibiotic 
(tetracycline) to the insects destroyed celiulase activity which however, was res-
tored when feeding of the antibiotic was discontinued. 
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QUELQUES ASPECTS BIOCHIMIQUES DU VER A SOlE ERI 

PHILOSAMIA RICINI 

Radha PANT 

Ocparirnent of Bochernistry, University of Ailahabad 
Allahabad 211002 

lode 

"Ces transforrnaton.c diranges et rnagiques", écrit Sir Thomas Browne , "que j'ob-
serve chez le ver ci soie, ont change rca phlosophie en croyance divine, parce qu'il 
y a dans cc taval de la Nature qui ddroute la raison, quelque chose de divin et 
qui contient plus que Ce que dCcouvre l'oeil d'un simple spectateur". On rapporte 
aussi que, bra d'une runion de Ia Royal Society, "Sir Robert Noray mentionna que 
le Pal avait fait un discours cur les oeufs de fourmis et demandd cormnent its pou-
vaient atteindre une talUs qui ddpasse celle de l'insecte lui-mme".Les insectes ont 
donc mme susciti lattention royale (I) 

Linde est on pays qui abonde en insectes toute lanne durant, et en particulier 

pendant tes pluies o4 its surgissent de partout en bataillons aver des tailles, des 

lorries et des couleurs diverses, en &ettant des odeurs caractristiques, et des sons 

dif[rents. Lhomrne 6tant ainsi environn6 de si nornbreuses espèces d'insectes, ii 

est inevitable quil accorde A certains one importance dordre econornique et h 

dautres tine valeur ntrisible. Aussi incroyable que ceta paraisse, la contribution 

benefique des insectes It l'ccnnomie humaine est superieure aux dCgItts quils lui 

infligent. St parmi lea dons octroyes It ihommo par lea insectes, Is soie est le plus 

Important. Bien que La soie naturelle la plus line soit le produit du ver It soie 
domestiquC du mrier, Bombyx marl, ii existe pLusieurs autres espèces de chenilies 
séricigbnes. Par exempie, los htiit espItces d'Antheraea produisent la soie tuasah 
renommée dans le monde entier. 

Philosamja ricini, qui est le sujet principal des travaux rapportés id, est on 
lépidoptItre domesriquC qui petit Ctre ClevC en intérieur. Cest on insecte muitivoltin 

qui peut avoir de quatre It six cycles par an. Les iarves se nourrissent principale-

ment aver des feuilles de Ricinus communis, dolt leur nom. 
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Les oeufs de Phjlosojnja ricini iclosent 7 A 8 jours après is ponto. I Is peuvent 
itre ilevis è 270  ± 30 C au laboratoire. Lhumiditi pout itre contrèlie dans une cer-

tame mesure en maintenant des bouts de coton humides our Ic lit dilevage. Après 
une piriode larvaire de 28 	29 jours, divisie en cinq iges, 1' insecte cot prit pour 

Ia nymphose 	ii cesse abors de se nourrir, puis ivacue tour le contenu solide 

et liquide de son appareil digestif. 11 trouve un endroit approprii dans le lit 

d'ilevage, commence è filer La scie et s'enferme è lintiricur de son COCOn. 

Après une piriode de nyrophose de 17 i 21 jours environ, le papilbon adulte imerge 
du cocon, rampe un peu, et en lespace de deux heures, ses ailes et ses autres 

membres se diplient entièrement et prennent de La vigucur. Los fernelles voleot rare-
mont tandis que los miles battent des ailes, volent pendant quelques romps et sac-
couplent aux femelles qui pondent boors oeufs en tas, terminant ainsi leur brcf cycle 

de vie. 

Lauteur et son riqu ipe se soot attachis, durant leo deux dernières dicados, a itu-

dier le phinomène spectaculaire de Ia rnitamorphose chez certains insectes ci en par-

ticulier chez phjlosa.mja picini. Afin de comprendre les micanismes hiochioques de 
ce merveilleux procossus, nous avons itudii divers probils prisentis par dif[irenteo 
enzymes et mitabolites qui ont un rèle actif chez linsecte sujet i milamorphose, 
au cours de ses diffirents stades de diveloppement. leo risultats, nous L'espirons, 
smineront one n,eilleure comprehension des changements biochimiques intervenant dans 
Ic cycle de vie de l'insecte, en particulier ceux qui apparaissent dans leo systèmes 
cliidoiques de I 'oouf et de Ia chrysalide S I' intirieur desquels souls des 6changes 
gazeux peuvont se produire et S l'intirieur desquebs laugmentation de Is quantiti 
absolue de n'importe queue substance no peut se faire quaux dipens dun autre rnita-

holite prisent S Iintirieur du système. 

Bien que le travail pr4500t4 ici ne traite que de quelques observations impor-
tantes et quelques dicouvertes our des sujets controversis, et ccci dune manière 
rapide et pen approfondie qui laisse de nombreuses lacunes S comblor, nous espirons 
sincèroment que beaucoup de ces itranges et magiques" inigmes posies par leo 
insectes seront risolues dans un avenir proche et prisenties de maniSre puts corn-

plète. Nous espirons aussi que ces dicouvertos no se rivileront PSS seuleinent utibes 

S litude des insectes et de leur biochimle en giniral, mats quelles pourront igale-
mont servir pour lilude de Ia biochimie humaine. 

ACCUMULATION DES ACIDES A}IJNES LIBRES 

La presence de quantitis exceprionnetlement ilevies dacides am[nis Iibres dans 
Ihimolymphe des insectes, probahiemerit observie en premier par Nazari (2), a conduit 

Florkin (3) 5 considirer ce phinominr comme une caractiristique bmoclilmique des 
insectes. On a ensuite observi que cette caractiristique itait nicessaire aux tissus 
des insectes (4-6). Malgré de ncmbreuses recherches dicrites par plusieurs auteurs 
(3, 6-9). Ia signification hiobogique des acides aminis libres derneure obscure. Plu-
sieurs fonctions leur soni attrihuies, telles que I'osmorigulation, Is synthSse des 

protCincs (10), Ia production de linergie nicessaire au vol (4, 5, II) ci au filage 
du cocon, etc. Cependant, saul en ce qui concorne le lilage du cocon, aucune explica-
tion satisfaisante nest donnée quant S leur prisence dans leo tissus en concentra-
tions aussi fortes. Loughton ci West (13) rapportent qu'aucune modification impor-
tante du taux dcides aminis libres napparait pendant lhistolyse or lhistogenSse, 
so cours do dive Loppement de Ia larve ci: de Ia chrysalide des insectes. 
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Des résultats obtenus dans ce laboratoire stir P. ricini indiquent que 16 acides 
amities font leur apparition pendant Ic dCveloppement embryonnaire (15) durant 7 
jours : ci-alanine, arginine, acide aspartique, glutarnine, acide glutamique, glycine, 
histidine, isoleucine, sulfoxyde do mCthionine, proline, sérine, thrConine, tyrosine, 
tryptophane et valine. Bien que la majorité dentre eux n'ait pas vane de façon 
appreciable, et soit prCsente tout du long, des variations importantes ont Cté 
notees pour lacide aminobutyrique, l'arginine, lacide cystéique, la lysine, Is 
phCnylafanine et le tryptophane. De plus, nous avons observe aux cétCs de l'arginine, 
la prCsence de deux nouveaux dCrivCs do la guanidine non-Identifies, avec des RIs 
do 0,134 et 0.9 dans to système phénol-NH et do 0,46 et 0,58 dans Is système butanol- 
acide acétique-eau (4:1:5) 	pendant les trois premiers jours, après quoi its dispa- 
raissent en memo temps que la quantité darginine augmente. 

La mCthionine, acide amin6 contenant do soufre et donneur important do groupes 
methyl, est apparemnierit absente, alors que Ion dCtecte du sulfoxyde de méthionine. 

Bien que lénumCration des acides aminCs presents aux différents stades du dCve-
loppement napporte pas beaucoup déclaircissernents sur la nature exacte des modifi-
cations chin,iques qui ant lieu dans loeuf, certains changements sembient étre signi-
ficatifs. Par exeisple, l'absence toti1e do lysine et de phénylalanine pendant les 
premiers stades usquau 36nte ou 46me jour et la disparition après trois jours des 
deux dCrivés do guanidine non-identifiCs et de l'acide aminobutyrique initialement 
presents, laissent penser quils participent i La blastocinèse. 

Lapparition de phénylalanine au 4ème jour est asses remarquable car c'est a ce 
moment-ia que Is formation du tégument s'achève, et Ion connait bien ie r&Ie jouC 
par les coreposants aromatiques tels que Ia lysine et la phénylalanine dans Ie durcis-
sement de la cuticule et dans la formation du pigment de la cuticule : la méia-
nine (16). 

Pendant to dCveloppement de Is chrysalide, on a note (17) la presence de 25 acides 
aminCs : ct-alanine, acide arsinobutyrique, arginine, asparagine, acide aspartique, 
cystCine, citrulline, acide glutamique, glutamine, glycine, histidine, horsoarginine, 
hydroxyproline, isoleucine, leucine, lysine, mCthionine, sulfoxyde de méthionine, 
phCnylalanine, proline, sCrine, thrConine, tyrosine, tryptophane et vailne. Its soot 
pratiquement taos prtsents pendant toutS la metamorphose. 

Bien quil n'ait jamais etC dCmontrC que ihydroxyprolirie soit essentielle A la 
croissance dun organisme quel quil soit, Hoarse rapporte (18) qu'elle saccumule 
dans les cellules do Sarcina Lutea ClevC dans on milieu contenant cet acide amine. 
En autre, la transformation de la proline en hydrnxyproline et en acide glutamique 
est égalemcnt connue, ce qui rend compréhensibles I'augmentation initiale de la con-
centration en proline, lapparition consicutive de l'hydroxyproline et is presence 
dacide glutamique pratiquement tout au long do developpemcnt de is chrysalide. On 
sait que Is tyrosine et Is proline participenr 	is synthCse des protéines do la 
cuticule, do Is chitine et des polyphCnols qui fournissent les quin000s nécessaires 
sit durcissement or 	la pigmentation do la cuticule larvaire pour former celle de 
is chrysalide (16, 19, 21). 

Lun des acide,  aminés concernCs su premier chef par les reactions de transamina-
tion est lalanine ci sa diminution peut se comprendre, minis La quasi-absence do 
lacide glutamique qui joue un rCie tout aussi important dans ces reactions pendant 
les premiers stades du dCveloppement de la chrysalide, est asses Ctonnante. Daprès 
Fukuda (22), la concentration dhistidine est ClevCe dans I'hCmolymphe larvaire, et 
daprès Yoshitake et Aroga (23), dans I'hCmolymphe do la chrysalide, chez Bombyx 
mon. Chez Phiiosamia raini, elle augmente dans l'hémolymphe do la chrysalide et 
et s'Cpuise après avoin atteint son niveau maximal juste avant I'ecdysis. Les quan- 
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tits significatives d'hisridine chez Rhodniva prolucua et  Bombyx mori ont conduit 
Horington (24) h Lul attribuer une certaine importance physiologique. La teneur en 
tryptophane est la plus 6lev6e aux Thme et lOme jours. De plus, la concentration 
dun certain nombre d'autres acides amins diniinue juste avant lecdysis cependant 
queue augmente ensuite chez ladulte. La presence dacide aminnisohutyrique durant 
tout le dCveloppement de La chrysalide et lapparition d'homoarginine et dhydroxy-
proline 7 certains stades de d7veloppement de Is chrysalide et de ladulte semblent 
etre caractCristiqnes de Philoaamia rcni• 

La metamorphose des insectes entraine des changements morphologiques frappants 
qui sont dfis dune part 7 la dissociation des protéines larvairas et dautre part 
7 Ia synthèse simultanCe ou consecutive des proteines des tissus de Ia chrysalide 
et de ladulte. En consequence, ces deux ph7nom7nes concurrents rendent diflicile 
l'Ctablissement de correlations entre les variations du contenu en acides sminés 
libres et tout autre processus mCtabolique particulier. En outre, bien que cette 
reutilisation permanente des acides aminCs dorigine proteique larvaire justifie des 
fluctuations dans le contenu en azote -aminC de l'h6molymphe, les observations de 
plusleurs chercheurs (25-27) r6v7lent que le contenu global de l'hCmolyrnphe en azote 
0-amine libre recta 7 peu pr7s constant pendant une grande partie de la mBtamorphose. 

La veracite de cette affirmation a 6t6 Ctablie chez deux insectes dcpteres, Sarco 
phaga ruficornia (28) et Muaca nebul.o (29). Chez ces deux insectes, les quantitCs 
dacides amlnés ont 6t6 calculées individuellement durant toute la metamorphose, CL 

Ion a observ4 qua, bien que les concentrations en acides amines subissent des fluc-
tuations pendant Ic dCveloppement de la chrysalide, des compensations interviennent 
au moment de lemergence, qui aboutissent an maintien dun ntveau global constant 
en acides aminCs pendant Is metamorphose. 

L'Ctude du contenu global en acides aminCs libres de lhCmolymphe de p•  nicini 
au cours de Ia metamorphose (30) met en evidence quatre phases distinctes. 

Pendant la premiere phase pré-nymphale (4 premiers jours), la totalite des acides 
anilnCs libres augmente regulierement 	ccci indiqle quils saccuniulent lorsque Ian- 
tivitC de synth7se est sans doute plus (aible par rapport a ihistolyse des tissus 
de la larve. Dana la seconde phase (du 5Cme au Bhme jour), leur niveau reste plus 
ou moms constant. l'endant la troisi7me phase (du 97me au llCme jour), le contenu 
en acides aminCs libres augmente de façon significative au moment de la formation 
des tissus adultes. Dana La derniCre phase (du 12ème au 177me jour, jusqu7 lCmer-
gence), une forte diminution du contenu en acides aminCs apparait lorsque I'histo-
genCse est en train de sachever. Cette observation vient 7 lappui de l'hypo-
these de Courtois ( 31 ) salon laquelle les acides amines libres sont utilisCs pour 
Ia formation des tissus adultes. Len est en droit de conduce que les variations 
du contenu en acides amiriCs libres chez p. ricini sont dues a la variation de 1 in-
tensiLe des transformations morphogCnCtiques qut se produisent chez La nymphe au 
cours de La metamorphose. 

La glande sCricigène est le lien de la synthCse de la soie et présente une activi-
La amino-transferase extrCmement Clevée (32). On saiL cocci que les acides amines 
libres de 1h6molymphe peuvent tre absorbCs par tons les tissus du ver 7 soie pen-
dant sa croissance et donc par la glande sCricigCne lors de la biosynthCse de la 
soie. Cependant, bien que ion connaisse cet etat de fait, aucun Cent ne dCmontre 
quune relation dCfinie existe entre La pod dacides aminCs de La gLande sCricigène 
et lhCmolyniphe, que ce soft individuellement on collectivemenr, au cours du proces-
sus de la synthese de la soie. Cest pourquoi les acides aminCs libres contenus dana 
ces deux tissus (glande s6ricig7ne et hCmolymphe) ont CtC BtudiCs durant Ic dCvelop-
pement de Ia larve P. nicini au 5Cme ge et aussi durant le filage du cocon, en ten-
tanL de trouver des correlations (33). On a detente et dCnonibrC la prCsence de 15 
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acides amins dans la glande sricigène et de 18 dans l'hémolymphe. L'absonce de 

méthionine ou do tout autre acide amine contenant du soufre dans la glande sérlcigne 

etOit Cvidente. On a note des fluctuations significatives dans les fortes concentra-

tions on olanine, glycine, sCrine, lysine, tyrosine, histidine et phénylalanine a 
In lois dans Is glande séricigne et dans l'hémolymphe au cours de la biosynthase 

de la soie. 

ACCUMULATION DE CITRATES 

Isuji (34) fut In premier 	faire Ctat de Ia presence de citrates en fortes con- 

centrations chez les insectes et lestima 	48,5 mmol. dans Ic sang de Bornbyx 'non. 
Dopuis torn et jusque rCcemment, la seule analyse des citrates dans IhCmolymphe des 

insectes a etC faite par Levenbook (35) et Levenbook et Hollis (36) qui les ont 

recherchés dans lhCmolymphc du Gastrophilus intestinaUs (45 mg/IOO ml) et chez 
d'autres insectes apparri000nt aux six diffCrents ordres, a divers stades do develop-
pe.ment. Les valeurs obtenues aunt plus ClevCos quo celles dCtectCes dans le sang 

dorgonismos supCrieurs et ccci amena les auteurs a considCrer cc phCnomène comme 

une autre caractérisrique biochimique systCmatique des insectes". Les observations 

de Patterson (37, 315) our Ic sang de Rhodnius prolixus (97 mg/tOO ml) et les tissus 
de Tenebrio tnolitor (44 mg) confirment ce point de vue. Hoe Ctudes sur l'hêmolymphe 
de la chrysalide do Phitoso.mia ricini au cours du dCveloppement (39) ne concordent 
pas entièremonr aver les dCcouvertes de Patterson (38), ni aver celles de Levenbook 

or Hollis (36) qui utilisèrent des homogCnates de tissus. 

La quantitC do citrate contenu dans l'hCmolymphe de Philosamia nicini pendant In 

mCtamorphose, vane de msnière tree manquCe durnt tout to dCvetoppement. La concen-

tration minimum est do 166 mg/tOO ml au 3Cme jour, pendant la fin de Ia pCriode 

dhistolyse 	le maximum a Cté enregistrC au milieu du dCveloppement de la chrysalide 

(du 9Cme au llCme jour), au moment oi se forment les tissus du rectum et du thorax, 

ni les organes reproducteurs deviennent distincts et oj les Cbauches dailes appa-

raissent. Du aemo au 14Cmo jour, lorsque To plupart des tissus du futur adulte soot 

formCs, In concentration en citrate suit une courbe en forme de U invereC. Ainsi, 

tandis que los rCsultats de Pant et Agrawal (39) montrent quo des hauts et des bos 

so succèdent au cours de la mCtamorphoso, les travaux de Pant et Morris (40) sur le 

corps adipeux do P. ricini, on accord aver les dCcouvertes relatives aux tissus de 
la chrysalide de P. nicini (41), dCmontrent une utilisatlon du citrate do façon mar-
quCe au cours do In transformation de In larve en chrysalide, suivie dune augmenta-

tion progressive, puis dun dCclin jusqu'1 tecdysis. La concentration en citrate 

est faibie dans les tissus do In chrysalide pendant toute la metamorphose (41) mais 

on a observe un Cpuisement do celul-ci pendant les pCriodes au cours desquelles i'm-
score se transformo dombryon en larve, de larve en chrysalide, de chrysalide on 

ad' Ito. 

Cet Cpuisemont manqué (utilisation ?) peut Ctre attnihuC soit S labsence do pro-

duction do citrate mrs do ces pCniodes do brusque transformation, suit S one vitesse 

remarquablement grande do son cataboliame. Des rCponses adéquates or sarisfaisantes 

seraiont pout-Ctre fournies grhce S uric étude approfondie du mCtabolisme intermC-

diaire Cr de la signification biologique des acides organiques chez les insectes, 

ccci associC S In connaissance de tactivitC des différentes enzymes du cycle des 

acides tricarboxyliques pendant ces pCniodes. 

Des Crudes rCoiisCos chez P. ricini pendant l'embryogenèse (42) ont rCvClC quo 

La trCs foible concentration inittale augmente rCguliSrement jusquau 3ème Sge br-

vairo, donnant ainsi l'impression que La concentration du citrate est directement 

proportionriolle au stade do dCvoloppement. Cependant, chez Antheraea mytitta, pendant 
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l'embryogen.se (43), la faible concentration initiate augmente los ler et 2me jours, 

puts chute brusquement le 3me jour et retrouvo son niveau initial. Etle Ce remet 

ensUite 7 augmenter rgu1ièrement jusqu'à lcIoslon. 

L'tude réalise chez Ceporanerissa phryne, un autre 1pidoptre (44), montre une 
utilisation marque du citrate pendant tout to dveloppement de in chrysalirle. Dun 

autre 	 chez les pupes du diptère 	Musca domestica L. (45), on n'enregistre 
aucune augmentation no diminution signilicative du niveau de citrate qui, arrive 

son niveau le plus has, demeure plus ou moms constant pendant le reste du d4velop-

pement. De plus, le taux dutilisation d'oxygène par los chrysalides pendant cette 

prtode, suit la courbe en forme de U caracUristique des insectes ot ii ne semble 

pas y avoir do relation quelconque entre l'accumuiation de citrate et is prise d'oxy-

gne. 

Chez Peripianeta americana comme chez Musca domestica (45) et Musca nebulo (43), 
to citrate atteint son niveau La plus haut au stade do l'oothquc (430,8 mg/tOO g 

de tissu soc). It diminue cependant de 73 	all moment de lémergenre do l'adulte. 

Comme pour lee diptères, on nobsorve pas de diffcrnces significativos entre les 

sexes. 

Chez Sarcophaga ruficornis (43), le niveau de citrate pendant la phriode larvatre 
est quatre CoLa sup€rieur au niveau le plus has de la priode nymphale, au iime jour. 
La lgre baisse apparaissant chez la larve 3ge do quatre jours seinble tre associée 

h la p6riode de 'sommeil' précdant La nymphose, au moment ou I'hisrolyso est dhjà 

avancte. Comparativement au niveau le plus 6lev6 enregistr6 chez la tarve do trois 

jours, la diminution globale note chez Is chrysalide de quatre jours est do 766 mg/ 

100 g  de tissu sec. La courbe de variation, bien queUe soiL cit accord avoc les 

observations faitos au debut de In mtamorphose chez M. domeciica (45), M. nebuo 
(43) et Ceporanerissa phryne (44), difUre de Ce qui a 6t6 observe chez P. ricini 
au dhbut de In metamorphose oI le dosage suit une courbe en lorme de U (61). 

Pendant le d4veloppement embryonnaire, kes lipides sont In principale source de 

reserves qui apportent l'Cnergie n/cessaire h la croissance et all developpemint. 

Selon Parkas (46), los lipides produisent los doux tiers de iCoergie tandis quo Ic 

giycogene et los proteines fournisseni ie dernier tiers. Pendant le dhveloppemcnt 

de lembryon, des quantites accrues de lipides er ohydrate de carborie soOt uti-

tisCes CL cola provoque probahlenent l'accumulation do citrate, tant donni qUe 

lacide citrique est un des principaux produits intcrmdiairos do metaholisme des 

lipides Ct des hydrates de carbone. Ccci mis h part, Il est intCressant do noter la 

chute soudaine, au niveau initial du jour eCro, do in concentr5tion on citrate an 

lème jour du dCveloppement embryoonalre chez Antheraea rnylitta (63). 

Le glycogCne synthCtisC pendant to dCveloppement larvaire des insectes et stocke 

dans Ic corps adipeux, est considere comme un "rCservoir mobile" dans loquel La con-

centration dCpend do stade dans to cycle do vie, do la nutrition et des besoins des 

norshreiix processus qui requihrent de l'energie (47). Pendant le developpoment tar-

vaire des insectes, to niveau du glycogCne augmerite - on relict do l'augmentation 

de la gtyconeogonese et do is glycogonse car, durant cetto pCriode, les larvos con-

somment do grandes quantitCs do nourrituro et fournisscnt un substrat adCquat pour 

la synthese du gIycogne en mhme temps qu'olles satisfont los autros bosoms du 

corps, h savoir In production d'énergie et in croissance. 

Laccurnutation do citrate qui Oct d'origino ondoghne, ssmble jouer un rhle actif 

dans la rCgulation ctu metabotisme du g1ycogne, par le bLais do son diet inhibiteur 

cur in phosphotructokinase hCpatique (48). L'activitC importante do lamylaso obsor-

vee chez tes tissus do la nymphe, est aussi responsabie do l'accroissement de la bin-

synthèsc do glvcognt (49, 50) car l'augmenlation do l'ac.tivit do l'ainylaso est 

79 



priportionnelle au taux dutilisation des polysaccharides (51). Ceci entraine une 

activité amylolytique 41ev4p avec one netto augmentation du trhalose total dans le 

sang et du glycognc dans le corps adipeux (51). Pendant cette priode, Ic niveau 

total do sucres libres suit une courbe de variation inverse. Crompton et 8lrt (52) 

ont observ6 chec los tissus de la larve do Lucilia cuprina, la diminution do tous 
los hydrates do carbone solubles Immédiatement avant la nymphose. Ceci pourrait tre 

attribu6 a leur utilisation dans les processus anaboliques rapides impIiqus dans 
la biosynthase du glycogane. 

Shigomatsu (53) a postulé que Ic corps adipeux chez Botnbys mori coot lent une phos-
phorylase (CC 2.6.1.1)qui catalyse Ia phosphorylat ion du glycogène on glucose-I phos-

pirate lorsqu'on est en presence do phosphore inorganique (P1). Lee observations 

faites par Pant et Morris (49) sur los tissue de la larve do P. nicini in vitro 
rCvèlent unc augmentation simultanée do I 'activitC do la phosphorylase et do la plan-

tité de Pi ((IonnCes non piibIites). Be plus, Ic corps adipeux do cot insocte montro 

un accroissement du contenu en Pi pendant la transformation de la larve en chrysalide 

et to debut do la nymphose (40). Agrell (54), Levenbook (55), Crompton et Birt (52) 

Ct boaiicoup d'aiitres ont Cgalement observe cette augmentation du phosphore inorga-

nique pendant Ia nymphose, et certains d'entre eux considarent comme admie que, pen-

dant la lyse des muscles larvaires, Ic P1 est libCré do la combinaion inorganique. 

Chez Oeilephila et Calliphora. to Pi dimintie nu moment de l'Cc.Iosion et suit une 

courbe en forme do U inverse pendant le diveloppement de la chrysalide (55-56) tandis 

quo chee Romhr marl (57), ii double vers la fin (IC la nymphose. Ceci pourrair etre 
du a i'arrét de Ihistolyso avant I'éclosion. Selon HelIer (58), lClimlnation  du 
phosphate libre dans les tissue lacilito la regulation de la vitesse mitabolique. 

Cetto hypothse est renforcée par Ic fait que La concentration élevCe en P1 inhibe 
la synthse du gIycog,ne, et inversement, quand cue est maintenue h un faiblo 
nivenu, ii cynth5e du glycoghne Oct accrue (58) via la phosphorylase. 

I.e citrate pout Iui aussi jouer un rIe important dans Ia rCgulat ion de la g1yco-

lyse sinai quo lont observe Underwood et Nowsholme (48). Nr5ammoins, limportance 

du citrate choz los insectes en tant que rCgulateur physiologique do Is synthase des 

acides gras reete uric question en suspens. Les experiences de Patterson (38) ont 

révClC que los concentrations en citrate soot 	leur maximum au moment or l'activité 

mCtahulique est. la plus faible, qu'air moment oL le minimum d'oxyghne est utilisé, 

los tissue de Ia nymphe de Tenebnio accumulent Ic plus do citrate et que lorsque Ic 

métabolisme doxydatiuun est augmentC, la concentration en citrate diminuo en consé-

quence. Patterson (38) a Cgalement romarquC que laccumulation de citrate dans tee 

tissue do la nymphe Oct inversement proportionnelle au taux d'utilisation doxyghne 

par line chrysalide vivante. Ceci la conduit 	considérer La disponibilité des rCac- 

tiorrs dii cycle des acides tricarboxyliques pour los insectee - un [alt dorCnavant 

bien Ctabli pour lee tissue des insoctes par Sacktor (59) et par Roes (60). Sur cette 

base, Patterson a Cmis lhypothhse quo l'accumulation du citrate est inversement pro-

aortionnolle S l'activiLu du cycle des acides tricarboxyliques. Comnie cette hypo-

thLse soulvc des questions fondamentalos cur Is vitesse du cycle chez Los insoctes, 

Levenbook (61) reprit cetto analyse choz deux autres insoctes. Phormia regina et 
Prodenia enidania. 11 lit igalement uric estimation des concentrations do citrates 

chez uncertain nombre despèces et dCcouvrit quil existait dimportantos variations 

dans le titre. Cependant, Ic taux do mobilisation du citrate augmento pendant le pre-

mier tiers de Ia nymphose et reste constant pendant to resto do la pCriode do dCve-

oppemont jusqu'S l'Cmergonco de ladulte aprhs avoir attoint Ic niveau minimum. 

LhypotbSse dune utilisation marquee du citrate au cours de la transformation 

de la larve en chrysalide pourrait tre émise cur la base que Ic citrate agit comme 

un substrat pour la synthèse des acides gras, comme un régulateur dans Ic procossus 

do glycolyse et comme un [ournisseur dénergie rCductrice dans la synthhse des acides 

gras, ainsi que lont montré Walker et Ilailey (62) on incorporant du 1,5- 1 C 2 -Citrate 

80 



dana les lipides du corps adipeux. Gilbert et Schneiderman (63) out observ6 laugnien-

tation du contenu en lipides chez la larve de H. cecropia avec Is taille et l'gc 

de chaque individu, et aussi son accumulation pendant Ic stade pr-nymphal. Ccci a 

par la suite iSt6 confirm6 par Strauss (64) chez lea abeilic's oii non seulement la 

graisse saccumule so stade pr-nymphal, mais est aussi utilise pour La production 

d'énergie. On pourrait penser qu'il en est de mme chez P. ricini en raison de la 

dgradation rapide du glycogène è travers to circuit glycolytique qui est régic par 
par le citrate du cycle des acides tric.irbnxyliques pour produire plus d'Snergie, 
et par le pouvoir riducteur pour la synthèso des acides gras. Bien plus, pendant le 
dévoloppement de Is nymphe, le titro du citrate augmente, cc qui modifie sans doute 
litinérnire slurs que les hydrates de rarbone aunt plus utilisés pour la synthése 

de la chitine que pour La production d'énergie. 

II ne serait done pas Incorrect de poser comme postulat Ic fait que le citrate, 
tout comme Ic phosphore inorganique, et dautres enzymes telles que lea phosphatases 

alcalines et acides (40) régissent Ic métabolisme des hydrates de carbone et en méme 
temps fournissent indirectement de lénergie pour La synthèse des protéinea. 

En visualisant les variations du titre du citrate contenu dane lea tissus pendant 
la metamorphose des dlffhents insectes CtudiCa jusquà present, on observe que 
chaque insecte montre un profil de variation different. LLéanmoins, Ic phénoméne do 
lutilisatlon du citrate pendant Ic debut de La metamorphose semble étre commun 

tous lee insectes, 	lexception do Tenebrio moltor (38) chez Lequel laccumulation 

est au contraire manifeste. 

RENOIJVELLEMENT DLI CHOLESTEROL 

Contrairement aux vertCbréa, les insectes soot considCrCs comme incapablea de syn-
thétiser lea stérola car toutes lea espèces étudiCea juaqu'à rnaintenaot montrent un 
besoin alimentaire pour un stérul qui peut etre satisfait par le cholesterol (65). 

Le cholesterol, qui est Ic zoostérol majeur, joue on r6le important chez lea 

insectes et influence beaucoup d'activitCs vitales comme Ic developpemeot, la mue, 
l'ovogenèse et léclosion (66-70) en plus de sa participation A In structure fonda-

meotale de la cellule. Cependant, on estime les insectes incapables do convertir de 
simples prCcurseurs en cholesterol bien que Ion sache que lea insectes phytophages 
convertissenc lea stCrola alimenLaires ordinaires en cholesterol randis que lea 

especes carnivores soot moms aptea a Ic faire (71). 

La distribution du atérol dana les tissus a etC Ctudiée chez pluaieurs insectes 

par plusieura chercheurs (72-74). Le probléme de la function des eaters de stCrol 

chez los insectes est toujours pose bien que leur mobilisation è partir do tissu do 

stockage spree hydrolyae alt etC prouvCe (75). Casida et at. (72) ont Ctabli que le 

système d'estCrnse du cholesterol est l'un des plus actits 	Is fola dana lestCrifi- 

cation et dana l'hydrolyse do stCrol chez lea animaux, sans action apparente cur lea 
phytostCrols. Pour p0000ir alfirmer que Ic cholesterol est Ic prCcurseur do Ihormone 

de moe (76-77), on doit disposer de cholesterol libre par hydrolyso do sea eaters, 

afin d'obtenir la quantitC nCcessaire des analogues des hormones de linsecte. 

La chromnatographie qualitative on couches minces des tissus do la larve Ct de la 

chrysalide, et des homogCnats do corps gras do P. ricini a montrC que durant tout 

Ic dCveloppernent, Ic cholesterol est to principal composant present bien que Ion 

sit aussi dCtecté des traces de B-sistosterol, canipestCrol, stigmastérol et dautres 
stCroTdes polaires non—identifiCs. La mCme composition on stCrols derneure plus ou 

81 



moms pendant l'onihryogense, mais le contenu on cholesterol augmente juste avant 
l'Eiclosion. Avoc le développement et Le changement de stade - de la larve a l.a chry—
salide, or de la chrysalide i ladulte - cest encore uniquement la concentration 
on cholesterol qui vane de façon marquee, tandis que celle des autres sterols dimi—
nue progressivement. C'est parce que le cholestCrol. est le principal composant pen-
dant pratiquement tout le developpement que la totalite des sterols a 4t6 designee 
sous le terme de cholestCrol" et les resultats interpretes en consequence. 

Des etudes faites sur It taux du cholesiCrol chez P. rzcni au coors des diffe—
rents stade, de tleveloppenunt (78) ont dCmontrC qu'il augmente de faon importante 
avec I'ge et La taille de linsecte. Pendant Ic développement de lembryon, Ic cho—
lestCrol garde on niveau presque constant jusquau 2ame jour, apras quoi il diminue 
considérablement jusquau lame jour et augmente ensuite de maniare significative pour 
atteindre sa concentration maxirnale au 66.me jour, juste avant léclosion. Ccci sug—
gère une biosynthase du cholesterol durant cette période - une observation qui est 
contraire aux hypothses admises scIon lesquelles les insectes Soot incapables de 
synthCtiser los stCroLs. 

Pendant La période larvaire dalimentation intense, linsecte accumule de grandes 
quantitCs de cholesterol tandis que pendant La metamorphose, le cholesterol des 
tissus de La chrvsatide diminue, montrant une utilisation irnportante de celui—ci, 
peut—Ctre pour lactivitC hormonale. La concentration maximale est atteinte au 14ame 
jour, juste avant tecdysis 	cUe est suivie dune diminution Importante chez le 
papillon adulte 	emergence. La concentration résiduelle - rnais encore asses Cle— 
iCe - de cholesterol a cc stade est peuL—Ctre une reserve destinCe ii satisfaire les 
besoins des ovaires pour lovogenase. La concentration de cholesterol la plus élevCe, 
encore plus ClevCe que celles observées pendant le stade larvaire ou pendant Lem—
bryogenèse juste avant lCclosion, se situe tout a la fin de la metamorphose. La corn—
paraison do cotte concentration avec Ia concentration dans l'oeuf fratchernent pondu 
suggère one fois de plus La biosynthèse du cholesterol chez cet insecte. Cette décou—
verte est confortCe par les observations de Saito et ses collaborateurs (79) chez 
Bombyx 'eon. 

Los observations effectuCes dans cc Laboratoire sur Lés variations de lestCrase 
du cholesterol pendant le dCveloppement de P. ricini onus inclincnt a penser que les 
esiCrases du corps adipeux et dautres tissus participent de rnanière significative 
a La rCgttion du taos de cholestCrol pendant La croissance et satislont aussi les 
besoins structurels et hormonaux de linsecte pendant les activités métaboLiques 
telles que léclosion, La moe ci lbovogenese. 

La nature chimique de lhorrnone  du cerveau de linsecte est trés controversée. 
Kobayashi et Kirimura (80) ont extrait du cerveau de la chrysalide de B. mori une 
substance grasse qui, lorsquelle est lnectCe chez la chrysalide  Dauer (obtenue 
en enlevant Ic cerveau imrnCdiatement a La nymphose), induit le dCveLoppernent de 
ladulie. Kohayashi or Kirimora ont purifie cette substance et l'ont identifiCe comme 
taot du cholestCrol (SI). Williams(82) a fait les mémes observations chez Hyalo—

phora. Tandis que ces auteurs considrent Ihormone du cerveau comme étant Un stCrol, 
Ichikawa et Ishizaki (81) apportent La preuve quil sagit dun polypeptide possCdant 
plusieurs des propriCtCs dune protCine. 

LCtude de la variation des stérols faite sur des parties de La tate du ver a sole 
tussah Anthraea mylitta an cours du dCveloppenment larvaire, a montré que Ic cho—
lestCrol Libre ainsi que le cholest.Crol estérifiC diminuent tous les deux lorternent 
a chaque mue. Ccci pent indiquer que La ou les hormones du cerveau qui jouent un 
r6le dans le proceasus de mnue soot de nature stéroide avec le cholesterol comme 
précurseur. 
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METABOLIS1IE l)E LAZOTE 

Les principaux composants azotés que Ion trouvo habituellomout chez les insectes, 
sont les protéines, les acides aminés libres, les acides nucléiques, lacide uriquo, 

l'ammonisque et l'urée. Daprs les articles piibliés dans cc domaine, et dsprs nos 
propres découvertes également, tous les insectes présentent des prolils dif[éronts 

en composants azotés su cours de leur dévoloppenient, S Is lois quantativement et qua-
litativement. Uno étude [site S cc so jet sur P.  ojcjnj pendant lembryogenSse (85) 
a montré que la conversion do l'azoto soluble en azote insoluble so produit tout S 

is fin du processus ((Iu 75cc all 9Sme jour), juste avant léclosion. La diminution 

de lazote proréique et laugmentation de lazote non-protéiquo sent simiiltnnées. 
L'azote amine dirninue dabord jusquau :lSme jour, puts augmente ensuite CL cumprend 
the 22 5 72 1 dazote non-protéique. Le faible contenu initial en azote arnie suggere 

son utilisation dans is reconstitution des protCines ou dans les procossus métabo-
liques pendant 1ernbryogen5se. Lacide urique diminue pendant Ic clCveloppement de 
Ioeuf ce qui suggSro one activitC duricase. 

Cepondant, chez la chrysalide en train de se métamorphoser (86), le contenu en 
protéincs solubies augmente jusquau 2Sme jour, puts chute de façon inportante le 

46me jour. Laugmentation initiale suppose la dissociation des protéincs larvaires 
insolubies qui dCbute avec la misc en route de la metamorphose, line indication de 
ce ph6nom5ne est tournie par laugmentation progressive du poids sec des tissus pré-

nymphaux do linsecte jusquS  la formation de la chrysalide all 4Srne jour. landis quo 
la baisse do contenu en protéines solubles aux 3Sme et 4Smo jours peut etro attribu6e. 

S leur utilisation pour is formation de is chrysalide, (Otto mrne haisse observCe 

vers le moment de l'Cmergeuce, petit Ctro misc sur Ic compte do Is participation des 

protCines solibles dans les structures chitineuses do papillon que ion commence 
di st ngue r. 

Le contenu total en acides arninCs libres qui montre dabord one iégSre augmenta-

tion chez la chrysalide do deux jours, roste plus ou moms constant jusquau ôSme 
jour et dirninue ensuite t6g5remont jiisquS  lémergence do I aduite. Pendant hi mets-
morphose, hien que Ihistolyse des tissus larvaires et lhistogenSse do ladulto 
soiclit supposées so produire ensemble, on constate, pendant les six premiers jours, 
on taux dhistolyse supériour S colui de ihistogenSse. Ccci enLraine peut-etre 
laugmentalion de la rotalité des acides arninés libres. La diminution subséquente 

onregistréo juste avant lCmergenco do ladulte pourrait Stre attribuée S laugmenta-
tion progressive do taux dhistogenSse des tissus de ladulte par rapport a ihisto-
lyse des tissus larvaires so fur et S mesure de la metamorphose. 

II est intCressant do notor que les fluctuations que Ion observe dans le contenu 
total en andes aminés libres chez is nymphe do P. rio 	pendant la metamorphose, 
comme chez dautres insectes Ctudiés antérieurement (1, 37, 87-39), deviennent insi-

gnifisntos quand on les compare avoc les forisidables chaugements morphologiques qui 
so produisent chez cos insectes. Lobsorvation [site par Chen et Lovonbook (90) chez 
les chrysatides do Phormia regina dun niveau a lieu près constant en acides aminés 

libres accompagne dun [aibie taux global do degradation des protéinos, vient S 
lappui do is prCsente hypothSse dune utilisation direrte des protémnes do l'hCmo-
lympho larvaire pour Is synthSsc des tissus aduites. 

A 	 Lacide uriquo, autre composant azotC, moutre distinctement quatro périodes alter- 

flees do nivoau Clove (du let so hSme jour et du IhSme all 17Sme jour) et de niveau 

constant (do 7Sme iii ilSine jour et du 12Smc in 15Smc jour). Cependant, apr55 I 'enter-
gence, on observe, chez. le papillon adulto, tine diminution importanto do cc mCta-

bolite. Lacide urique, un produit terminal important do catabolismo do lazote chez 

les 	insectes, est stockC dans les tissus pendant In metamorphose. Al nsi , sa phase 
do concentration maximum pout Stre considCrCc comme one pCriode d'activité rnaximalo 
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déaminase. Cependatit, en labsence de dorinées relatives aux enzymes désminantes, on 

ne pout éliminer la possihililé d'une activité uricase qui expliquerait lea fluctua-

tions observées de l'acide urique. 11 est intéressant de noter que, Landis que is 

période dictivité rnaximale déaminase alterne, dan5 lea tissus de P. ricini, avec 

cello do niveau constant de lacide urique, cette période apparait t La fois au debut 

or A la fin de La metamorphose chez la chrysaLide de CaLLiphor (91). 

II y a chez les insectes on produit terminal azoté trés important dont La biosyn-

thse est et a toujours etC un sujet de controverse, c'est L'urCe dont lorigine est 

encore indCtermiuCe. On connatt depuis longtemps l'exlstence d'urée comme coriatituant 

mineur de l'hCmolympho, des tissus et des excrements des insectes. L'urCe ne peut 

étre considérCe comme un produit de La degradation des purines car, jUsqu,5 present, 

on na dCcelC chez aucun insocte la presence des enzymes nécessaires 	La degradation 

de l'acide urique en urCe. On a dCtectC des quantité significatives d'arginase chez 

pratiquement tous les insectes, et darginine, citrulLine et ornithine chez beaucoup 

d'entre eux, a tous les stades du développement (92-97). Pourtant, les etudes nutri-
tionnelles et cnzymatiques e[fectuées ii ce jour (98-100) ne donnent aucune preuve 

coricluante CL sans ambiguitC au sujet de lexistence d'un cycle de Krobs-llenseleit 

de l'urée - ce suet reste encore controversC. 

Powles (101) et sea coll-iborateurs ont Ctudié los enzymes du cycle de l'urée chez 

l'insecte Nesara inridula, parasite des legumes, et ont observe que, parmi los cinq 

enzymes dii cycle de l'ornithinc, l'arginaso et Lornithino-transcarbnmylase étaient 

actives, mais sans preuve aucune en ce qui concerne le systame de l'arginine-synthé-

tase. Oe plus. I acttvltC carbamoyl-phosphate synthCtase est trés faible, seulement 

detectable par lutilisation de substrata radioacti[s. II a donc été conclu que, chez 

cot inaecte, lurCo est formée uniquement par laction de l'arginase sur l'excs 

darginine alimontaire. Curiouaement, pratiquement tous lea chercheurs ont selection-

né pour leurs experiences des insectes phycophages. On a donc estimé pertinent def-

fectuer one étude comparative des enzymes du cycle de l'urée chez on insecte diptre 

carnivore. La mouche S viande Sarcophaga rufcornis, et chez un lépidoptre phyto-
phage, le ver S sole eri Philo,,amia ricin, durant is totalité de lout cycle de vie. 

En rCpCtant I'expCrionce trois fda dans des conditions identiques, one variation 

quantitative de 7 4 15 'I. s'est manilestde mais Lea profils de variation de toutes 

Ies enzymes et des mCtabolitea Ctaient S peu prSs semblables. 

Nous avons observe one activité pour toutes lea enzymes* participant successive-

ment si cycle de lurCe chez los larves et lea adultes de la mouche S viande tandis 

que Ic taux dsctivité Ctait trés faible mais constant pendant toute la metamorphose 

chez lea chryauilides on ropos. O'autre part, comme toutes ces enzymes, sauL largi-

sase, ont one activitC intiniment faible pendant tout le développcment chez le lépi-

doptSre P. r'clui, nous sommes enclins S Cmettre l'hypothSse de lexistence du cycle 
(ribs-Henseleit de lurCe chez linsecte diptSro carnivore (102). One confirmation 

n vivo S I 'aide d'ornithine 14 est copendant souhaitable et indispensable. 

One autre étude a été entrepnise sur la mouche S viande Saroophaga ruficornim 
en relation avec Ic mCtabolisme de lazite (103). Cette étude porte dune part sur 

la relation existant ontre le pool dacides aminCs libres, la transamination et la 

* La pronhiro enzyme participant S lopération Is carbamoyl-phosphate synthétase 

n's pci Ctre testCe en raison do besoin en substances chimiquea pures. Cependant. 

comme Les qciatre enzymes intervenant en aval ont Cté dCtectCes, la presence de 

celle-ci est tenue pour acquise. 
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synthse des protines, et dautre part sur Is relation existant ontre les acides 

aminés ot les kéto acides et les protines et les protsses, et leur signification 

chez linsocte vioillissant. On observe que l'activité des aminotransirascs dais-

nine et daspartate augmente progressivoment pendant Ic dveloppement larvaire comme 

pendant le développement pr-imagina1, ce qui suggère leur role dans Ihistogenèse 

prparant la croissance des structures larvaires et dans la diffrenciation et [a 

formation des tissus adultes. Lactivité des protases acides de p11 5,6 qui parti-

cipent A ihistolyse, diminue pendant le dveIoppement larvaire et suit une courbe 

en forme de II pendant Ic dveloppement de la chrysalide et de ladulte. Lactivit 

]evdc de ces enzymes A Is lois pendant Ic stade initial et le srade final do dive- 

loppement do Is chrysalide suggère leur participation 	Ihistolyse pendant laquelle 

a lieu la transformation de La iarve en chrysalide et do la chrysalide en adulte. 

La totalit6 des acides amins tibres accumulés pendant la période larvaire eat 

ensuite utitise par la pr-nymphe. La nymphe accumule aussi des acides aminés us-

qui imergence de l'adulte. De plus, les acides cétoniqucs et les aminotransférsses 

dans tour ensemble suivent des courbos de variation paralléles Iii oi les protéines 

solubies et lactivité des protéases acides donnent une relation réciproquo. 

One étude sur le profit de lazote dans les différents métabolites et sur la pré-

sence durée amido-hydrolase chez is mooche Sarcopiaga pendant lontogense montre 
que cest pendant la période d'aiimentation que la larve accumule le plus de compo-

santa azotés tels que les protéines, les acides aminés libres, IARN et la chitine 

(document sous presse). Lurée et tammoniaque libres tendent 	diminuer tandis que 

tacide urique garde un niveau constant. La tendance des métabolites h augmenter pen-

dant le déve]nppement suggère leur synthèso i partir de la source alimentairc, et/ou 

leur absorption directe tandis que te phénomène inverse - leur diminution - reflète 

le fait quits soot excrétés sous forme durée, dacide urique et dammoniaque. lea 

hexosamines sont utilisées, selon toutS probabilité, pour la synthèse do la chitine. 

Pendant is nymphose, période de jene, le contenu tots] en azoto reste inchangé 

tandis que les protéines, tos acides aminés libres, les heosamines, IARN, lurée 

et lammoniaque libres enregistrent une nette diminution, denviron 1:3,08 	1,08 

0,04 	0,27 	0,08 et 0,3 mg/g de tissu sec, respect ivement. 

Dun autre cété, la chitine montre une nette augmentation de 0,4 mg, et lacide 

urique, do 13,93 mg. Ccci suggre que 93 7 de lazoto de lacido urique provient des 

protéines, et le reste, soil 7 7., dautres précursours. Los acides nuc]éiquus 

semblent contribuer seulement pour 2 7 a la biosynthèse do I acido urique. 

Luricase, lone des enzymes uricolytiques, na été détcctée 	aucun stade du 

développement do cet insecte. Ceci conduit a la conclusion que lacido urique, I oréo 
et i'ammoniaquo libres sent les seuls prodults oxcrétoires azores chez Is mouche 

viande Sarcophoga. Lanalyse qualitative des produits excrétoires a contirmé cotte 

conclusion. 

line tendance similaire des variations on glutamine, ammoniaque libre et activité 

urCase pendant Ic dCvetoppement de cet insecte indique quc lammoniaque libCrC par 

Ihydrolyse do l'uréo (urCase ou dCsamination) est stockC sous forme de glutamino, 

tin composant courammont dCtectC chez les insectes en général, et chez cet insecte 

floss i. 

Chez Is motiche adulte qui vient démerger, les acides aminCs tibres, lARN et 

lurCo augmentent tandis que la totalité do lazote, les sucres aminés des protéines, 

la chitine, lacide urique et lammoniaque libres diminuent. La forte diminution 

observCe dans lazote totat, les protéines, lacide urique et l'ammoniaquo tibres 

peut étre reltée a la dejection de tous tea composants dans Ic fluids excrétoire do 
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la ntouche qui dent dérnerger. La forte concentration d'urée chez [a tnouche adulte 

pent tre attribuee 	Iactivité  élevée de l'arginase de ses tissus (102). 

ROLE DE LARGINASE EN TANT QU'ENZYME CATABOLIQUE CHEZ P. RICIN1 

Los insectes terrestres excrètent priticipalement de ['acide urique ou des produits 

de so degradation (104) et soot ainsi uricotéliques pour le métabolisme de 1excr6-

I ion de I azote 

Le besoin nutritionnel en arginine (98) et labsence apparente dornithine trans-

carbamylase (96) chez les Losectes indiquent Is perte de capacité a synthCtiser lar-

ginine lore de La transition évolutive vers 1uricot6lisme. La presence darginase 

est observee chez plusieurs insectes (lot). Comme lornithine, formée au moyen de 

larginase, no pent etre recycléo par Ic blais de larginine pour la resynthCse de 

larginine ou pour la formation dorCe, larginase des tissue doit inCvitablement 
remplir on r1e catabolique. Pour établir cela, on a donc étudié IlactivitC  de Tar-

nithine-6-transaminase chez Ic corps adipeux de P. o:cini. 

Les rCsultats (105) montrent que 1activit6 de l'arginase et celle de lornithine-

i-transaminaso sont toutes les dens localisees principalement dans Ta corps adipeux 

et suiveot des profile de variation parallèles. [curs concentrations maximales se 
situent au debit dii filoge pendant la transformation de Ia larve en chrysalide et 

avant I'Cmergence do ladulte. Curieusement, les profils de variation montrent one 
similitude avec ceux de larginioe et do La proline dans les homogCnats de linsecte 
(102). Cependant, les systCmes oritithine transcarbamylase et arginine synthétase soot 

totalemenr absents chez Ic corps adipeux de P. ric?nt. Ceci tie laisse pas d'autro 

choix que dCmettre Ihypothase suivante 	l'arginase et 1ornithine-1-transaminase 

do corps adipeux de P. ricini tonctionnent excltisivement come des enzymes catabo-

liques. Lactivité prononcCc des deux enzymes, accompagnée dune augmentation simul-

tanée do content en proline, au debut du filage, montre bien leur importance dans 
La biosynthse des protCinee de is soie. La presence de quantitCs apprCciables de 

proline dons la fibre de soie de P. ric(ni (106) renforce encore ce point de due. 

La participation de la proline dans le durcissement de Is cuticufe des insectes 

(107-109) oct bieti connue. A lactivitC ClevCe de l'arginase et de 1ornithine-6-

transarsinaso aux ICino Ct 46me jours de la transformation de la larve en chrysalide, 
doit corrosporidre un t;lux Clevé de formation de proline, celle-ci étant erisuite uti-

lisée dons Ia svnthCse des protétnes de la cuticule. La detection dune forte concen-

tration de proline sons fornie peptidique ilans des extraits d'urCe et deau provenant 

de la cuticule de is larve et de la chrysalide chez P. r(cini (108) et aussi chez 

dautres insectes (109) apporte dii poids 	cette hypothCse. 

lutilisat ion de proline pendant Ic vol de ladulte (110) par les muscles corres-
pondonts et la presence de proline en forte concentration chez cet unsecte (102) et 

chez beaucoup dautres, associCes ii l'accrotssenient dactivitC de ces deux enzymes, 
renforcent encore lhypothCse Cinise plus haut. 
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METABOLISME DES HYDRATES LIE CARBONE El DES LIPIDES 

AU COURS DE LA HUE CHEZ P. RICINI 

Alors qu'un travail considirabIe a 6t6 fait sur Ic mtabolismo et Ia quantifica-
tion des lipides et des carbohydrates au cours de Iontogenèse et de Ia metamorphose 
des insectes (111-113), exception faite de quelques articles (114-116), on no dispose 
que de trCs peu dinlormations cur le mCtaboiisme de ces substances nutritives au 
cours de Ia mue. line Ctude cur Ic rCle de ces m4tabolites dans Ic mCraboiisme ener-
gCtique en tant que substrats pour Ui formation de is cuticule, et dans le contr1e 
hormonal, a 4t 	eflectuCe (117). Pendant les moos larvaires, Ia totalitC des carbo- 
hydrates solubles diminue de 50 ui 60 i, et Ic glycogène, de 80 a 90 	; tandis quo 
les Lipides totaux .iugrsentent de 20 7. Ccci indique quo les carbohydrates soot Ia 
principale source de carbone de ia chitine, un participant dans Ic mCtabolisme Cner-
gCtique ainsi qu'un substrat pour La synthse des lipides. Pendant Ia croissance lar-
vaire, entre chaque mue, les carbohydrates solubles et Is glycogne saccuniulent en 
mCme temps que les lipides neutres diminuont. Ccci laisse ponser que pendant cette 
periode, ces derniers servent de source d'energie pour los activitCs quotidiennes, 
tandis quo le glycogne sert de carburant. Comme le glycogCne, Ic trChalose participe 
aussi on tant que substrat a Ia synthèse de Ia chitine et, ccci est int4ressant, seu-
lenient pendant in deuxime mue. 

Au moment de Ia mue larvo-nymphale so forment des quantitCa accrues de carbohy-
drates solubles, de sucres libres et de substances rCductrices comprenant des mono-
saccharides. Pendant Ia mue larvaire, les reserves sont mobilisCes, conime is prouve 
leur diminution. Ces changements niontrent que les métabolites accuniulCs qui prove-
naient de Ia chitine de Ia cuticule larvaire, sont rCnbsorbCs pour Ia formation de 
La nouveile cuticule, lors de La mue larvaire. 

La detection d'un contonu en citrate bien plus élevC chez Ia larve en periods de 
mue et en periods dalimentation que chez Ia chrysalide, suggre quo ft citrate pro-
voque un bLocage dans Le mCtabolisme du glucose, peut-Ctre par linhibition de Ia 
phosphofructokinase (48). 

GLIJCONEOCENESE CHEZ LE DIPTERE SARCOPHAGA RUFICORNIS 

LI Oct établi quo Ia Iraction glycerol des triglycerides est un substrat glyco- 
genique. Cependant, Ia synthèse des carbohydrates au moyen dacides gras 	tongue 
chaioe nest pas prouvCe et reste controverséc. Sur Ia base des changements quantita-
tils intorvonant dans, les carbohydrates et les lipides, piusicurs chercheurs (lii) 
ont ernie l'hypothse que les insectos convertissent les graisses on carbohydrates. 
Chez les nCmatodes, les rnicro-organismes et les vCgCtaux supCrieurs, cette conversion 
est rCalisée par laction du cycle glyoxyliquc (118-120). 

Chee Sarcophaga rufcornis, lensemble des lipides St lonsemble des carbohydrates 
soliibles diminuont respectivoment pendant Ia metamorphose d'cnviron 26,7 et 0,95 mglg 
de tissu frais (121). La possibilitC dune action du cycle glyoxylique, voio par 
laquelle scat utilisés les, acids's gras a tongue chains pour Ia synlhèst' des carbo-
hydrates, semble peu probable car Lisocitrate-lyase apparait inactive. Au debut du 
dCveloppcmeot de la chrysalide, Ia svnthèse des carbohydrates se produit au mayen 
(lea prCcurseurs gluconCogCniques 	35 7 des carbohydrates provenant du citrate, du 
pyrtivate, du lactate et du glycerol, et is reste Colt 65 7,, des protCines. La chitine 
no semble pas contrihuor a In formation de glucose. On observe que le glycogne sac-
cumule pendant Ia periods larvaire et diminue progressivemenl avant lCmergence de 
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ladulie. La mobilisation et La dtiphosphoryiation du glycogene so produisent en 
milieu acide et semblent Etre rtgies par le phosphate inorganique. Au debut du dCve-
loppement do La chrysalide, Is quantitC de trehalose augmente mais diminue ensuite 
sous l'action do La trChaLase. Lee hexosamines augmentent avant la nymphose mais 
diminuont do maniro signiuicative lore de La transformation de La chrysalide. Elles 
augmentent prigressivement cependant avant Lemergence mais disparaissent complte- 
ment 	lmergence do La mouche. Aucune accumulation signhlicaLive do glycCrol, do 
lactate ou do pyruvate no so produit a aucun stade du développemont, sauf au moment 
do in transformation de La larve en chrysatide. 

Lapparition dune concentration en citrate plus ClevCe chez la larve que chez 
La chrysalide laisse penser que le citrate dCtourne, par Lo biais de I inhibition 
de in phosphofructokinase 	la moitie du glucose pour lincorporer A la fois dans 
in chitino et dans les chaines de glycogane. 

PRESENCE l)'ACII)E ASCORBIQUE CHEZ LE CORPS ADIPEUX DE P. RICINI 

On salt, h cause do son role important dans pLusiours reactions biochimi.ques, que 
lacide ascorbique est prsent chez pratiquement toute la flore et la faune .Assez 
curieusenient nanmoins, on connair tree peu do choses sur la biosynthèse do ceLui-
ci dice les insectes. La syttthCse do laride ascorbique dans In corps adipeux des 
insectes etait attrihuCe aux symbiontes microbiens intraceiiuiaires (122-124). Cepen-
daiit, des expCriencee out par in suite prouve que Ic corps adipeux et les symbiontes 
Ctaient tous les deux capables do synthétiser cc composant en prCsence de certains 
monosaccharides - 	la fois des hexoses et quelques pentoses en tant que substrate. 

Des quantitCs importantes dacide ascorbique ont k6 mesurees chez Ic corps adi-
peux de p. rcni  pendant Ic diveLoppement de La Larve et de la chrysalide (125). 
Laccumulation maximale a 6t6 ohservte chez la chrysalide do sept jours, et le mini-
mum. chez La larve au 5ame age. 

Llion qull soit présont en quantitds apprdciables chez les animaux et les plantes, 
L'acide ascirhique nest pas synthétisé par l'homme. Do plus, les publications tral-
tant do La synthèse do I'acide ascorbique cLtee lee insocres sont peu abondantes. En 
dCpit do cola, La detection dacido ascorbique en grandes quantitCs chez P. ricini 
semble Ptre on phnomène unique. 

PRESENCE DE GLYCEROL CIIEZ P. RICINI 

l)es eludes stir In concentration en glycerol dans l'hCmoiymphe do p. ricir,s au 
Coors do dCveLopptment do in larve et de La chrysalide (126) revaLent que Ia faible 
concentration initiale pendant le 4ème age augmente progreseivement au coors do La 
croissance et atteint son maximum chez la larve do Same age. Au debut do la métamrr-
phose, apras one diminution significative, le gLycerol saccumule de nouveau pendant 
la transformation de Ia chrysalide, aprCs quoi ii suit tine courbe en forme de II jus-
qua Lecdysis. 

En dépit do lait que le glycerol est un produit métabolique normaL chez lee ani-
maux, sa presence en assez fortes concentratone dans le sang ci les tissue des 
insectes 	divers stades do dCveLoppemont est plut6t extraordinaire (127-129). Cepen- 
dant, son accumulation a CiC observCc uniquemont au moment ot los espèces entrent 
en diapause , pendant los cond it ions dClavnrab es do I envirorinemetit en hiver. 
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La protection des tissus contre les lesions dues au froid par addition de glycerol 

(130) tend a suggCrer (127-129) que I'acrumulation de glycerol chez les insectes eat 
une adaptation physiologique permettant la résistance aux basses temperatures. Pour-
tant, les observations de Wyatt et Meyer (131) sont loin d'établir un rapprochement 
entre rca deux faits. lie plus, lea recherches clicctiiCes chez P. icn 	nont mit 
état daucuno relation entre la presence de glycerol et [a cryoprotection, et bion 
plus encore, P. ricini eat un lépidoptère non-diapausant. 

Faisant suite 2i la demonstration de Chine (129) solon laqucilo lapparition de 
glycerol est simultanée 	la disparition du glycogane chez les tissus de B. mon 
des dosages de glycogène ont Cté effectués dans l'hCmolymphe de p. ricini. Lea résul-
tats nont cependant apporté aucune donnée permettant de penser que le glycogane Soit 

[origins du glycerol, line recherche antCrleure (132) et ['étude de i'activité 
lipolytique pendant To développement embryonnaire de P. ricini (133) renforcent 
l'hypothése selon Laquelle Ic glycerol provient des lipides. 

On a observe que les tissus adultes en croissance de H. 000ropia incorporent is 

glycerol radloactif 	un taux CIevC (134). Le rCLe du glycerol chez les insectes 
pourrait donc tre considCré non seuleinent comme celui dun agent cryoprotecLeur, 
mais aussi comme prCcurseur des phospholipides et des triglycerides. 

EFFET DES BASSES TEMPERATURES SUR CERTAINS METABOLITES ET ENZYMES 

CHEZ LES LARVES DE P. R1CIN1 

Le glycerol combine avec tin mono ou tin disaccharide augments la survie des orga- 
nismes soumis 	basse temperature (136). On a observe I 'accumulation de glycerol chez 
la larve mature au 56me 3ge du lepidoptare non-diapausant P. ricini (126). Des etudes 
ont done été entreprises sur les contraintes exercCes par Ic Iroid afin de donner 
un aperçu de la stratCgle physiologique adoptéc par Ic ver i soie cr1 soumis i des 
temperatures bivernales (4 	12° C). Comme peu d'observations ont etC [aites au sujet 
des vitesses daccitmatation des enzymes chez les insectes (137), l'Ctude de leffet 
des basses temperatures sur certains mCtabolites et enzymes-tiCs participant au mCta-
bolisme des protélnes et des lipides paraissait intCressante. Les rCsultals montrent 
que l'exposition successive de larves de P. ricini a des basses temperatures (2° C) 
et ensuite h une temperature ambiante (290 c) entraino uric mortalitC absolue. 

Lexposition au froid am4ne uris baisse significative de l'activitC protéolytique, 
de l'activitC des aminotransférases et de la diacylglycérol-lyase et uric diminution 
de 	certains sucres et polyols de I' hCmolymphe. to glycerol augmente pourtant de 
manière significative. Dc plus, les protéines, is pyruvate, les acides aminCs libres 
totaux, les lipides totaux, les phospholipides et les triglycerides augmentent tous 
de faqon marquee. 

Lexpérience montre que, dans un environnement plus froid, lea carbohydrates 
servent de source dCnergie et le glycerol somble apporter uric cryoprotection aux 

larves de P. ricini. 

On silt que les insectes subissent des changements, des a l'acclimatatiori, dans 
Is respiration et dans l'activitC de certaines enzymes (137), soit 4 cause dun 
refroidissement extensif important, soit 4 cause de la production de cryoprotecteurs 
comme Is glucose, le tréhalose, Ic sorbitol et le glycerol (139). Non seulernent le 
reiroidissement aflecte profondCment le niveau des carbohydrates (160), mais une 
relation directe entre Ic degré de froid et Ic niveau des polyola (139), des carbo-
hydrates (141) et des acides gras non saturés (142) a etC démontrCe chez plusieurs 
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espces dinsectes hivernants. Chez les adultes de Protophorntia terranovae soumis 

au Iroid (144), on a observil laccumulation do glycerol auquel sont attribues plu-

sieurs r6les protecteurs (143). Bien que certaines espces acctmulent du glycerol 

pendant In diapause normale, dautres, comme P. ricini, insecte non-diapausant, le 
font pendant le dCveloppement do Is larve (126). Des etudes ont donc 	entreprises 
a des intervalles reguliers d'acclimatation (145). Le refroidissement affecte pro-

fondCment le niveau en carbohydrates, lactivite de la trehalase or les cadences res-

pirarul rca. Les larves du SCme age de P. ricini, ayant une espérance de vie do cinq 
jours. ont Pu etre accilmatCes pendant dix jours 	40  C sans pertubation signifi- 

cative de leur développement. En allongeant encore do dix jours la pCriode d'scclima-

tation, les larves nont pas etC notablement affectées mais cites sont devenues 

moiles et quciquc peu inactives. 

Ic refroidissement A 40  c entratne Cgalement une accumulation do glucose et de 

giucosamine. Le tréhalose apparait comme Ic principal hydrate do carbone chez la 

larve acclimatCe. Les rriglycCrols sembient exercer une action de rempiacement des 

hydrates de carbone pendant la fin de la pCriode dacclimatation. 

EFFET PHOTOPERIODIQUE StIR CERTAINS ENZYMES ET METABOLITES 

CHEZ P. RICIN1 ET ANTIIERAEA MYLIUA 

Dana le cycle de vie de beaucoup dinsectes, apparatt une période de repos plus 

ou moms longue appelCe la diapause, durant laquelie les activitCs visibles cessent 

et les dilfCrents processus physiologiques fonctionnent au ralenti. Scion Danilevskil 

(146), I exposition indirecte ii la lumiCre influence lactivitC des enzymes chez les 

insectes et lexposition directe rCgit In synthèse et iibère les neurohormones qui 

stimulent les diffCrents processus métaboliques. Bien que des etudes aient etC faltes 

sur I el let do la tempCrature et du photopCriodisme au debut et a la fin de la dia-
pause larvaire et nymphale, on connait trCs mal leffet du photopériodisme sur l'ac-

tivitC des enzymes et la concentration des métabolites chez les insectes Iorsqu'ils 
sont soumis a diflCrentes photophases. On a donc Ctudlé lea elEcts d'une exposition 

C diflCrenles phutophasos (Lumiare/Obscurite = 0/24, 24/0, 12/12, 10/14, 14/10 et 
1/6 heures) sur la chrysalide diapausante de A. tnylifta. Les expositions L/O de 
10/14. 14/10 et 18/6 heures provoquent Is fin anticipCe do la diapause, la plus efli-

cae etant Pexposition de 18 heures de lumiCre sous l'influence de laquelle l'Cmer-

gonce do ladulte se produit six semaines plus tCt que chez les animaux témoins 

(L/O = 12/1 2 heures). Do plus, lactivitC des aminotranslérases du corps adipeux eat 

maximale chez les groupes L/O de 10/14 et 24/0 heures. La predominance du CPT stir 

Ic COT eat commune C tous les animaux. Les acides aminés libres totaux varient do 

la meme façon chez tous lea groupes, avec une Concentration maximale au 96ème jour 

(147). Au debut du dCveloppement do la chrysalide, it y a accumulation de glycogane 

ccmme le montre lactivitC de la phosphorylase qui augmente avec Ic dCveloppement 

et atteint son maximum au 96Cme jour chez le groupe L/O de 18/6 heures et au 82Cme 

jour chez les groupes Lb0 do 10/14 et 24/0 heures. Les hydrates do carbone totaux 

augmenrent en memo temps que l'activité do In phosphorylese, suggCrant la glyco-

genese. L'exposition C la lumiere accrott lactivitC mCtabolique et raccourcit la 

periode do diapause tandia que la privation do lumiere is prolonge (148). La phospha-

tase acide est plus active que la phosphatase alcaline durant rout Ic dCveloppement, 

lactivitC maximum Ctant observie an 82Cme jour chez le groupe L/O de 10/14 heures. 

Les larves et les chrysahdes do P. ricini soumises aux memos durCes dexposition 
lumiCro/obscuritC n'ont pas été aftectées pour l'Cmergence du papillon, mai5 les 

adultes des groupes L/O de 24/0 et 0/24 heures Ctaient en mauvaise sante et de petite 

tailie, ne se sont pas accouplCs et n'ont pas pondu (149). 

90 



EFFET PRODIJIT PAR L'INGESTION DE CERTAINS INSECTICIDES 
(UEXACIILOROBENZENE ET MALATHION) ET DE L'ACETYLCHOLINE 

CHEZ LES LARVES DE P. RICINI 

Des etudes entreprises cur l'etfet de lhexaciiiorobenzène chez Ia larve de P. 
ricini au 56me Age, ii Is fois sur des sujets norrnaux et des sujets nourris a i'acC-
tylcholine (150), ont rCvClé que Ic fongicldc agit comme un poison nerveux en inhi-
bant l'activité de i'acétylcholinestCrase et par toxicitC. Ceci entraine Ia lyse 
de toutes les substances nutritives - hydrates de carhone, glycogeTie, prot4ines et 
lipides, comme Ic montre lactivité élevée de toutes les enzymes spéciliques corres-
pondantes. Cola entratne aussi le manquc d'appetit ci rend les insectes sous-alimen-
tCs. La liberation, A cause de lactivitC protColytlque, d'uue quantité élevée 
d'acides aminCs libres est probablement 	lorigine de Ia mortatitC obscrvée chez 
eec insectes (45 7,) ci due 	laminoacidCmie. Los insectes traités a lacétylcholine 
rCagissent i peu près de is méme mani4re que ceux traités avec le fongicide. 

Le malathion agit également comme un poison nerveux, produit une toxicitC chez 
lee insectes et provoque is lyse de toutes les substances nutritives. Le traitement 
a lacétyichoiine favorise Ia croissance et le dCvetoppement des in-sectes. On a 
démontré (151) que is choline, prodtiit de I interaction de Iacétylcholine et de 
lacCtyicholinestérase, non seulement [avorise Ia croissance mais protege aussi dane 
une cerraine mesure des méfaits du malathion. Cependant, cite napporLe pas one immu-
nité totaie contre les effets nocife de linsecticide. 

PRESENCE DUNE ACTIVITE CELLULASE CHEZ P. RICINI 

Produit majeur de i'interaction entre Ia cellulose eLla cellulase, is celiobioso 
peur Ctre hydrolysCe en glucose par is cellobiase ou des giucosidases non sped-
fiques. La presence et Ia distribution de ccl lulase ci de cellobiase ont etC CtudiCes 
dans lintostin des termites (152-153). La nature phytophage de P. ricini rend pos-
sible Ia presence de ces enzymes chez les larves qui se nourrissent de feuillcs de 
ricin. Des experiences ont montrC que Is cellulase est presence en quantites appré-
ciabies tandis que lactivitC de Is cellobiase, bien que détoctCe de façon positive, 
nest pas tr4s éievée. Ccci laisse penser que linsecte excrete Is ceilobiose non 
digeree. Dc plus, Ia ceiiuiase semble Ctre doriginc endogCnc, Ctant donnC que la 
priso dun antihiorique (is tétracychne) par les insectes Climine IactivitC ceilu-
lase, activitC qui cci restaurCe iorsquc labsorption d'antibiotiquo est interrompue. 
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REVUE SIGNALETIQUE 

DESCRIPTIVE REVIEWS 

LIST OF LANGUAGE SYNBOLS USED 

Bulgore
(E) 

 Anglais 
Bulgarian 	 English 

(c) Chinnis 	 (F) Français 
Chinese 	 French 

CD) AuIe.and 	 Japonais 
Ger.an 	 Japanese 

The corresponding s.all letters are used for 
indicating the language of the suu.ary. 

LISlE DES INDICATIFS DE LANGUES UTILISES 

(() 
Careen 	 (R) Russe 
Korean 	 Russian 

(P1) 
Polonais 	 (Ro) Roumain 
Polish 	 Rumanian 

(Pt) Portugais 	 (5) (spagnsl 
Portuguese 	 Spanish 

Len lettres minuscules correspondantes sent 
utilisCns pour indiquer Is langue du rCsumU. 
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AL1EV M.O. 

Effect of ethyl methane sulfonate in conjunction with hybridization on variability 

of mulberry trees with different ploidy. (Effets conjoints du sulfonate ethyl methane 

et de l'hybridation sur Is variabil ité des mOriers de ploUdies dilh2rentes.) 

Izu. Akad. Nauk. Az.. SSR Sec. Biol. Nauk. , 1982. (3) P. 59-68. (R) 

ASHTDA 14., ISHIZAKI Y, IIJAHANA H. 

Activation of pro-phenoloxidase by bacterial cell walls or 6 -1,3-glucans in plasma 

of the silkworm, Bombyx mon . (Activation de Ia pro-ph6nyloxydase par des parois 
bactriennes ou des 8-1.3-glucanes dans le plasma du ver A soie, Bombys mon.) 

Biochem. Biophys. Res. Common., 1983. 113(2). (E,e) 

I3ANDO H., NAKAGAKI H., KAWASE S. 

Polyamines in densonucleosis virus from the silkworm Bombyx mon 	(Polyamines dans 
Ic virus de Ia densonucléose du ver 	soie Bomnbyx mon.) 

J. Invert. Pathol. , 1983. 42, p.  264. 

FUKAT T., FIANO Y., FUJIMOTO T., N0MURA T. 

Structure of sanggenon C. a new Diels-Alder adduct from the Chinese crude drug "Sang 

Bai Pi" lIorus root barks. (Structure du sanggenon C. on nouvel adduit Diets-Alder 

tire dun extrait brul de racines du mGrier chinois "Sang Bai Pi' 

Heterocycles, 1983, 20(4), p.  611-615. (E) 

NAKAGAWA 1., NAI T. 
The relationship between moisture tension of volcanic ash soils, red-yellow soils 

and production of young cuttage of mulberry tree. (Relation ent.re  l'hygrometrie des 

sols de laves volcaniques, des sols jaunt-rouge. et  Is production de jeunes boutures 

de mOrie'rs. 

J. Seric. Sci ....... 1983, 52(4), p 	290-295. (J,j,e 

The experiments were carried out to clarify the relationship between growth of 

hard-wood cutting of mulberry tree (Ichinose) and moisture tension (from pF 0 to 

PF 4.1), using volcanic ash soils and red-yellow soils. In the case of volcanic ash 

soils, the higher percentage (Bo-looi) of sprouting and root initiation from cutting 
slips were obtained under soil moisture from 

pr  1.5-2.0 plot to pF 2.2-2.7 plot. The 

root fresh weight also exceeded 1 gram under the condition from p 2.0-2.5 plot to 
Pr 2.5-2.8 plot. in the case of red-yellow soils, the percentage of sprout jug from 
cutting slips was more than 80% from pF 0-0.2 plot to 

pr 2.5-3.2 plot. But, root 

fresh weight exceeded about I gram under the condition from p 1.6-1.7 plot to 

pF 1.4-3.7 plot. From the above mentioned results it may be concluded as lollow 

the optimum soil moisture tension for the production of young cottage ranges from 

water folding capacity after 2 hrs to moisture of rupture of capillary. 

la's expCriences onE et2 conduites pour mettre 	jour la relation entre Is crois- 

sance des houtures ligneuses du mOrier (Ichinose) et Ia pression hygromCtrique (de 

0 p 1 	4.1 pt) sur sols volcaniques et sols jaune-rouge. Dans Ic cas de Is terre vol- 

canique, Ic plus fort pourcentage de dChourrage et de dCmarrage des racines des hou- 
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tures (80 2i 00%) est obtenu thins des conditions d'humidité de 1,5-2,0 pF et 2,2-2,7 

scion le lot de terre. Le poids des racines Iraiches excde 1 granime pour les lots 
de p 1  2.0-2,5 eL de p 2.5-2,8. Darts le cas des sols rouge-jaune, Ic pourcentage de 
dhourrage des bouturos est de plus de 80% dans les lots de p  0-0,2 jusqu'aux lots 
de p1  2,5-3,2. Mais le poids des racines fraiches dpasse également 1 gramme darts 
les lots de p1  1,6-1.7 jusqu'aux lots de p  3.4-3,7. Cos résultats arnnent Ia con- 
clusion suivante 	Ia pression hygrométrique du sot Ia meilleure pour produire de 
jeunes plants bouturés vs de Ia capacité S retenir 1'eau apr55 24 h S Ihumidité de 
rupture de capillarité. 

Kansai Branch, Icricuiturai. Experirnent Station, Ayabe-shi 62.3, Japan. 

MIKI T., SAKAI A. 
Effect of cycloheximide on the freezing tolerance and ultrastructure of cortical pa-

renchyma cells from mulberry twigs. (Effet de is cycioheximide sur is tolerance S 
Ia congelation et l'ultrastructure des cellules du parenchyme cortical des rameaux 

de mUrior.) 

Can. .1. Bot.. 1983, 61, p.  2205. 

NOMURA T., FUKAI 1., SIIIMAI3A T., CHEN I.S. 
Constituents of the cultivated mulberry tree 8) components of root bark of Morus aus-

ratis I) Structure of a new 2-Arylbenzofuran derivative mulberrofuran D. (Elements 

.onstitur ifs des m4riers cuitivés 8) composants de lécorce des racines de Moru aus-

raHs I) Structure d'un nouveau Arylbenzofurano dérivé du mulberrofurane 0.) 

Planta Medica, 1983. 49, p.  90. 

NOMURA T., FUKAI 1., HANO Y., IJRAND S. 

Constituents of the cultivated mulberry tree 11) Constituents of the Chinese crude 

drug 'Sang Bai P1" (Morus root bark) II Structure of a new flavanone derivative sang-

genon B. (Elements constitutifs du mrier cultivC II) Composants de Ia drogue pure 

chinoise "Sang Bai Pi" (Ccorco de rscino de ilSrier) II Structure d' une nouvelle 
flavone dCrivCc de sanggonon B.) 

Plants Medics, 1983, 47(2), p.  95-99. (E) 

NOMURA T., FUKAI T., HANO Y., TSUKAMOTO K. 

Constituent of the Chinese crude drug. Ill Structure of a new flavanone derivative 

sanggenon F. (Elements constitutifs de la drogue pure chlnoise. 111 Structure dune 
nouvelle flavone clérivCe de sanggenon F.) 

I'eterocycles, 1983, 20(4), p.  661-666. (E) 

NOMURA 1., FUKAI T., HANO Y., HIKUTA H. 
Kuwanon H. a new Diels-Alder adduct from the root barks of the cultivated mulberry 
tree (Morus Lhou). (Kuwanon H, tin nouvel adduit Diels-Alder tire de l'Ccorce des 
racines du mirier cultivC (Morus Lhou). 

lleterocycles, 1983, 20(4), p. 585-591. (F) 

OKABE T. 

Flowering of the mulberry seedlings by water culture in the year of sowing. (Flora i-
son des boutures de m4rier par culture hors-sol au coors de l'année de semence.) 

J. Seric. Sci. Japan, 1983, 52(4), p. 355-356. (J) Short report 
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PATEL GK., BAPAT V.A., RAO P.S. 
In vitro culture of organ explants of Morus indica 	plant regeneration and fruit 
formation in axilinry bud culture. (Culture in vitro dorganes explants de Morus in- 
dica 	rgOnration de la plante et forrriation des fruits 	partir de culture de bour- 
goon axillaire.) 

SATO H. 
Search for plant leaves containing phage-inducers effective to 	Pseudomonas syringae 
pv. non, the causal agent of bacterial blight of mulberry. (Recherches de feuilles 
contenant des inducteurs de phagos efficaces contre Pseudomonas syringae pv. raori, 
lagont causal de Is rouille bactrienne du mGrier.) 

J. Seric. Sci. Japan, 1983, 52(4), p. 361-362. (E) Short report 

SUHARJ3JITO Z., KATACIRI K., HIRANO H., HATSUTA N., NAKAJIMA K., KITAURA K. 
Morphological and biochemical differences among four mulberry species from Java. 
(Diffrences morphologiques of biochimiques parmi quatre espèces do m6rier de Java.) 

J. Seric. Sd. Jpo., 1983, 52(3), p. 198-202. (E,e) 

Four mulberry species, Morus australis, M. cathayana, N. mull icaulis and M. nigra 
from Java were investigated for chromosome number, micromorphological structure of leaf 
surfaces, peroxidase isozyme and protein profiles in leaves. Chromosome numbers of all 
of these species were 28, diploid status. In niicromorphological patterns of upper 
leaf surfaces M. cathayana , M. multicaul(s and N. nigra resembled each other and 
differed from M. australis. Banding type of peroxidase isozymes of M. cathayana and 
M. nigra was Type 1 and that of M. australis and M. muiticaulir was Type 11. In pro-
files for leaf protein subunits by two dimensional polyacrytamide gel electrophoresis 
and silver staining two dense spots were detected at lower molecular sues in H. aus-
tralis, not detected in the other three species. These results suggest that M. catha-
yana and N. ngra are in close relationship and M. australis has a low affinity with 
the other three species. 

Quatre espèces javanaises de m5rier, Morus australia, M.cathayana, M. multicau-
us et M. nigra, soot 6tudi6es sous Ic rapport do nombre de chromosomes, de Ia struc-
ture micromorphologique de Ia surface des feuilles, des profils des protines et des 
isoenzymes de la proxydase dans les feuilles. Le nombro diploide de chromosomes de 
toutes ces espèces est de 28. Lea profils micromorphologiques de Ia surface supé-
rieure des feuilles soot semblabLes chez M. cathayana,M. multicaulia et M. nigra, 
mais different de ceux de M. australis. Le profil des isoenzymes de Ia proxidase 
est de Type I chez M. cathayana et M. nigra, et de Type 11 chez M. australis et 
M. rnulticaulis. L'analyse des sous-uniLs des protines de is feuille effecfue par 
elecrrophorese bidimensionnelle sur gel de polyacrylamide et coloration A I'agent, 
montre deux taches denses dana les poids rnol6culaires faibles chez M. australis, mais 
pas chez les autres espCces. Ces résultats montrent quo M. cathayana et N. nigra soot 
des espèces trCs voisines et que H. australis a peu daffinité avoc les trois autres 
especes. 

Moricuiture Division, Sericultural Experiment Station, Yatabe, Tharaki 305, Japan. 

YAZAWA H., MUTO S., MTYACIII S. 
Isolation of mesophyll cells from mulberry leaves for photosynthetic studies. (Iso-
lement des cellules du m0sophylle des feui I los de mrier pour des itudes photosyn-
Ihtiques. ) 

Plant & Cell Physiology, 1983, 24, p.  1343. 

4 
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YOKOYANA T., OKA S. 
Survival of mulberry winter buds at super-low temperatures. (Survie des bourgeons 
dhiver de mGrier a dea temperatures très basaes.) 

J. Seric. Sci. Japan, 1983, 52(4), p. 363-364. (J) Short report 

ZAKARASHVILI T.N., SKRIPAL I.G., PANCHENKO L.P., KASHKOVSKII N.H. 
Physicochemical properties of the DNA of a mycoplasma, the agent of mulberry dwarf. 
(Proprietes physico-chimiques du DNA d'un mycoplasme, l'agent du nartisme du mrier.) 

Mikiobiol. Zh (Kiev), 1983, 45(2), p.  76-79. (R) 
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BOMBYX ELEVAGE / BOMBYX REARING 

MALJRA H. 
Relationship between the amount of food ingested and digested and the body weight 

of the silkworm larvae reared on artificial diet in the 5th instar. (Relation entre 

Ia quantité de nourriture ingére et digére et le poids des larves élevées sur 

aliment artificiel au 5me ige larvaire.) 

J. Seric. Sci. Japan, 1983, 52(4), p. 317-323. (J,j) 

NIINO T. 
Effect of humidity conditions just before hatching on the hatching of the silkworm 

eggs. (Effet de l'hygrométrie juste avant lclosion sur lclosion des oeufs de ver 

i soie.) 

J. Seric. Sci. Japan, 1983, 52(4), p. 359-360. (J) Short report 

NIINO T. 
Effect of temperature conditions on hatching of the silkworm eggs. (Eufets des condi-

tions de temprature sur l'closlon des oeufs de ver Ii soie.) 

J. Seric. Sci. Japan, 1983, 52(4), p. 341-347. (J,j,e) 

SHIMIZU S., OHBA M., KANDA K., AIZAWA K. 
Latex agglutination test for the detection of the flacherte virus of the silkworm 

Borobyx mon. (Test dagglutination au latex pour Ia dtection du virus de Ia fla-

cherie chez le ver A soie Bornbys mon.) 

J. Invert. Pathol. , 1983, 42, p.  151. 
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BOMBYX BIOLOGIE / BOMBYX BIOLOGY 

BODNARYK R., MORISHIMA 1. 
Isolation and characterization of a calmodulin lacking trimethyllysine from the fat 

body of the silkworm, Bombyx mon. (Isoloment et caractérisation d'une calmoduline 

dipourvue de trimethyllysine 	partir du tissu adipeux du ver A soie, Bombyx mon.) 

Insect Biocheni., 1984, 14(1), p.  11-17. (E,e) 

Calmodulin from the pupal fat body of the silkworm Bombyx mon-i was purified to 

homogeneity by trichloroacetic acid precipitation, selective solution at neutral pH, 

ion-exchange chromatography, calcium-dependent affinity chromatography and gel fil-
tration. The yield was 11 mg/kg wet weight or 36% of the soluble calmodulin present 

in fat body. 
Fat body calmodulin had many physical and chemical properties similar to other 

calmodulins, including molecular weight, high activity, u.v. spectrum and amino acid 

composition. The specific absorption at 277 nm (A 277') of fat body calmodulin was 

1.0, consistent with I mol tyrosine/mol calmodulin which is typical of invertebrates 

and distinguishable from vertebrate calmodulins which have (A 7 ' ) values of 1.9-2.1 

and 2 mol tyrosine/mol. Fat body calmodulin contained no e-ll-trimethyllysine. a pro-
perty which distinguishes it from all other animal calmodulins described to date. 

The trimethyllysine residue is not required for activation of calcium-dependent 

cyclic nucleotide phosphodiesterase since calmodulin from silkworm fat body and 

bovine brain had identical specific activities. 

La calmoduline du corps adipeux nymphal du ver h soie Bombyx mori a été purifie 

jusqub I'homogniitO par prcipitution i l'acide trichlorac8tique, solubilisation 
sflective A pH neutre, chromatographie d'échange d'ions et filtration sur gel. Le 

rendernent est de 11 mg/Kg de poids frais soil 36% de Is calmoduline soluble prsonte 

duos Ic corps adipeux. 
La calmoduline du corps adipeux a beaucoup de proprits phyniques et chimiques 

seisbiables 	cellos des autres calmodulines, telles que poida molculalre, forte 

activit, spectre n.y. et composition en acides amlns. L'absorption spécilique 

277 nm (A 	) do Ia calmoduline du corps adipeux est de 1,0, cc gui correspond 
277 

I mole de tyrosine par mole de calmoduline cc qui est typique des invert.6br6set les 
distingue des calmodulines de vertbrs gui ont une absorption spécifique A 277 nm 
de 1.9 A 2,1 et 2 mole de tyrosine par mole. La calmoduline du corps adipeux ne con-

tient pus do r-N-trimethyllysine, propri6i:6 gui la distingue de toutes len autres 
calmodulines a,iimales dcrites A ce jour. Le rsidu trimethyllysine nest pas indis-
pensable b lactivution de Ia phosphodiesterase des nucléotides cycliques calcium-
dépendante puisque La calmoduline du corps adipeux dii ver b soic et du cerveau des 

bovins ont des activitbs spécifiques identiques. 

*Department of Aynicl4ltural Chemistry, Tottori University, Tottori 680, Japan. 

CANDELAS C., CANDELAS T., ORTIZ A., RODRIGUEZ 0. 
Translational pauses (luring a spider fibroin synthesis. (Pauses traductionnelles pen-

dant Ia synthbse de Ia fibroine de laraignêe.) 

13.B.R.C. , 1983, 116, p. 1033. 

EGUCHI H., ARAI H. 
Relationship between alkaline proteases from the midgut lumen and epithelia of the 
silkworm : solubilization and activation of epithelial protease (6B3). (Relation 

entre len protases alcalines du lumen et de I 'épithIium de l'intestin du ver 
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soie 	solubilisation et activation de Ia prntéase épithliale (683). 

Comp. Biochem. Physiol. , 1983, 75B(4), p. 589-593. (E,e) 

The solubilization and change in activity by various treatments were studied 

using midgut epithelial protease of the silkworm, Bombyx. mon. 
Treatments with alkaline solution then with detergents were considerably 

effective for solubilization. 

The proteolytic activity was enhanced twice after solubilization (90%) with 

Lubrol WX dissolved in borate buffer. pIt 11.2. 

The elution position on a Sepharose 68 column of the solubilized epithelial 

protease was similar to that of the lumenal protease-6133. 

From the difference in p11 between midgut lumen (PH 10.8) and epithelia 

(p11 .6-8.2) the importance of alkalinity of the digestive fluid in the processing 

of midgut protease was emphasized. 

La solubilisation et la variation d'activiti sous divers traitcments ont 6t6 

tudis eli utilisant la protase de l'intestin du ver 	soie Bombyx mon. 
Les eraitements par one solution alcaline, puis par lea dtergents sont très 

efficaces pour la solubilisation. 

L'activit6 protolytique eat doublic apris Is solubilisation (90%) avec do 

Lubrol WX dissout dans une solution tampon de borate, PH 11,2. 

La position d'lution our une colonne de Sépharose 6B ile Ia protiase solubi-

hise de lpiehiliutn eat semblable A celle de la protéase du lumen 6111. 

La difference de pH entre le lumen (10,8) et l'Cpithblium (6.6-8,2) souligne 

l'importance de l'alcalinitC du suc digeslif dana le processus d'activation de la 

protease du tube digestU. 

Faculty of Textile Science, Kyoto University of industrial Arts and Textile Fibers, 
Matsugaraki, Sakyo-ku, Kyoto, Japan. 

ECUCHI H., KURTYAMA K. 
Relationship between alkaline proteases from the midgut lumen and epithelia of the 

silkworm 	partial purification and coniparision of properties of both proteases-6B3. 

(Relation entre lea proteases alcalines du lumen et de I'epithelium du ver S soie 

purification partiello et comparaison des propriCtCs des deux protCases 6113.) 

Comp. Iliochem. Physiol., 1983, 76B(l), p. 29-34. (E,e) 

I. Midgut epithelial protease of the silkworm, Bombyx mori was solubilized. par-
tially purified and compared with the properties of corresponding lumenal protease- 

6133. 

The optimum pH, p1 and km value for BAPNA of the epithelial protease were 

11.4. 10.70 and0.697 mM respectively. 
Both epitheLial and lumenal enzymes were inactivated by PMSF, leupeptin. STI 

and l.TI, indicating that they are serine-Lype and trypsin-like proteases. 

Thiol blocking reagents, PCMB, Cu' and IAA inhibited both proteases. 

These proteases were different in the effect of PCMB. TA/S. STI and some ions. 

The relationship between eptithelial and lumenal proteases is discussed. 

I. La protiase de l'CpithClium de l'intestin du ver S soie Bornbyx mori eat solu-
bilisCe, partiellement purifiee et sea propriCtis soot comparCes avec cellesde la 

protease 6B3 correspondante du lumen. 

Le phI maximum, Ic p1 et la valour de km  de la protease de l'epithelium pour 
le substrat synthitique BAPMA sont respectivement de 11,4, 10,70 et 0,697 mM. 

Leo enzymes de l'epithelium et du lumen sont dCsactivCes par le PMSF, la Ieu- 

peptine. La STI et le LTI. Ccci indique queiles sont des protCases de type sCrine 

comme la trypsine. 
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Les ractifs qul bloquent les thiols, PCMB, Cu'*et IAA, inhibent les deux 

protases. 

Ceo protéiries diffrenL pour l'effet du PCMB, 1AA, SIT et de certains ions. 

La relation existant entre les protélnes de lépithélium et cellos du lumen 

est discute. 

Kyoto Unit'ersiiy of Industrial Arts and Textile Fibers, Matsugasaki, Kyoto, Japan. 

ECIJCHI H., YAMAUCHI K. 
Relat fonship between proteases from the midgut lumen and epithelia of the silkworm 

partial purification and characterization of epithelial protease-6132. (Relation entre 

les protéases dii lumen de lintestin et les épithliums du ver ii soie : purification 

partielle et caractrisation de Is protase 682 de 16phith6lium.) 

Appi. Ent. Zool., 1983, 18(2), p. 252-261. (E,e) 

The proteolytic enzyme from midgut epithelia of the silkworm, Bombyx moz'i was 
sohuhilized with Lubrol WX, partially purified and characterized. The solubilized 

protease coincided with digestive fluid protease-6132 in its ehution position on a 

Sepharose 611 column, which suggests the conversion of the former into the latter in 
vivo. The purilied protease rapidly hydrolyzed Hammarsten casein but serum albumin 

very slowly. The optimum pH of this enzyme was 11.3, andK value was estimated as 

0.83 mg/mI. The protease activity was strongly inhibited by DFP, PMSF and TLCK, but 

not sensitive to EEITA or IAA, therefore this is conceived to be a serine-type pro-

tease having a histidine at the active site of trypsin. The tissue protease was simi-

lar to the digestive fluid protease-6B2 In the molecular weight, substrate specifi-

city and effect of inhibitors. Considering results, the relationship between pro-

teases from the midgut lumen and epithelia is discussed. 

Lenryme protioiytique des 6pith6liums de l'intestin du ver A soie Boinbyx mon 
est solubilise avec du Lubrol WX, partiellement purifiBe et caractrise. La posi- 

tion d'Iution de la protase sohubilisée stir une colonne de Sêraphose 613 	coincide 

avec cello de la protase 6132 du suc digestif. Ccci suggère la conversion in vivo de 
la premiere protBase 6132. lii protase purifiée hydrolyse trbs rapidement la caséine 

Hammarsten mais hydrolyse trbs lentement is sérumalbumine. Le p13 maximum de cette 

enzyme est de 11,3 et la valeur de K. est estime 	0,83 mg/mi. L'activité de la pro- 
tbase est tree fortement inhibe par Ic DFP, PMSF et TLCK male nest pas sensible 

a IEDTA ni h PIAA. II est donc concevable quo cc soit one protase de type srine 

avec one histidine an site actif de la trypsine. La protase du tissu a Ic mBine poids 

mo1culaire que Is protcase 682 du suc digestif, la mgme sp6cificit6 de sobstrat et 

les mmes eflets inhibiteurs. La relation existant entre les procéases du lumen or 

des éphithluums de lintestin est discute en fonction de ceo rsultats. 

Faculty of Textile Science, Kyoto UniverSity of Industrial Arts and Textile Fibers, 
Matsugasaki, cakyo-ku, Kyoto 606, Japan. 

FURUTA Y. 
Multiplication of the infectious flacherie virus and the densonucleosis virus in cul-

tured silkworm embryos. (Multiplication du virus de la flacherie infectieuse et du 

virus de La densonucl5ose dane les orobryons du ver a soie en culture.) 

J. Seric. Sci. Japan, 1983, 52(3), p. 245-246. (J) Short report 

HANO Y., TAKIZAWA S., MIZUNO E., NOMURA I. 

Structure of Kuwanon F, a new Diets-Alder type adduct from the root bark of the cul-

tivated mulberry tree oforus Lhou (ocr) Koidz). (Structure du Kuwanon P, in nouveau 

type dadduit Diels-Alder tire des racines du mCrier Morus Lhou (ser) Koidz). 

Chem. Pharni. Bull. Tokyo, 1983, 31, p.  2936. 
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IIIRANO N., YANASHITA 0. 
Developmental changes in trehalose synthesis in fat body of the silkworm, Bombyx ma- 
rt 	irehalose synthase related to regulation of haemolymph trehlose during metamor- 
phosis. (Variation de Ia synrhbse de Ia tr6halose synthase dans Ic tissu adipeux du 

ver 	soic au cours du dvc1oppement 	correlation de Ia trChalose synthase aver la 

regulation du trihalose hCmolymphatique au cours de Is mCtamorphose. 

Insect Biochem. , 1983. 13, p.  693. 

IATROU K., TSJT1LOU S.G. 
coordinately expressed chorion genes of Bombyx mart 	its developmental specificity 

determined by secondary structure recognition. (Expression coordonn6e des genes du 

chorion chez Bombyx mari 	sa sp6cificit6 an cours du developpement ost d6termin6e 

par Ia reconnaissance des structures secondaires.) 

EMBO Journal, 1983, 2, p.  1431. 

INACAKI S., YAMASHITA 0. 
Feeding stage dependent distribution of nutrients into cocoon shells and matured eggs 

in the silkworm, Bombys mon. (Distribution, on fonction de Ia pCriode (Ialimeiita-

tion, des substances nutritives dans In coque soyeuse et dans les oeufs matures chez 

Ic ver A soie Bomhc,cc marC.) 

J. Seric. Sd. Jpn., 1983, 52(3). p. 215-220. (J,j,e) 

To elucidate the metabolic fate of nutrients ingested at different larval ages, 

several radioactive compounds were injected into female from the 4th instar to larval 
maturation and radioactiviiy incorporated into coccoon shells and matured eggs was 
determined. As for cocoon shells. "C-glycine and 'C-glucose were markedly incor-
porated when injected during the last half of the 5th instar. The incorporation of 

"C-leucine, '_tyrosine,  'H-uridine and - 't-sitosterol remained at a low level 
throughout feeding periods. While these isotopes were incorporated into the matured 
eggs at different degrees depending upon the larval development. The changing pro-
files in incorporation were roughly grouped into the following two types; (I) a rela-
tively high incorporation at the early phase of the 5th instar, which was observed 

in the case of ''C-glucose, ''C-glycine, cCleuc ine  and 'C-tyrosine, (2) a conti-

nuous increase in incorporation of "S-methionine, °lI-uridine andB - 'C-sitosterol 

according to larval growth. 

Afin de determiner Ia destinCe mCtabolique des substances nutrilives ingerees 

diffrents ages larvaires, plusietirs composants radioactifs ont CtC injectes chez 

des larves femelles, du 6Cme ege jusqu'C Is maturitC de Ia larve. et  la radioactivtC 

incicrpnrCe dans les cocons ci les oeufs matures a 6t6 determinCe. Comme pour les 

cocons, Is glycine ' 	et Ic glucose 'C sont notamment incorpores quand us sont 

inject6s pendant Ia deuxiCme moitiC du SCroe ige. I.' incorporation de lecicine ' C, de 

tyrosine "C, d'ciridine ° H et deB -sitostérol '"C rcste faibte pendant Ia totalitC 

des périodes dalimentation. Ces isotopes sont incorporCs dans los oeufs 	maturitC 

divers degrés scIon Ic développement lrirvaire. Los profiles de variation de I'in- 

corporation sont groupés on deux types 	(1) tine incorporation relativernent élevCe 

all debut du Sbme age, qui cOt observée dans Ic cas du glucose "C. de Is glycine 'C. 
do In leucine `C et de Ia tyrosine "C, (2) tine incorporation continuellement crois-

sante dans le cas do Ia méthionine "S, de l'uridine 'H Ct du 8-sitost6rol '"C, cor- 

respondant 	Ia croissance larvaire. 

Faculty of AgrCcuiiure, Nagoya (/nCversCty, ChCkuaa, Nagoya 464, Japan. 
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KM H. 

Attempts to elucidate insect diapause development characterized by the potentiation 

of physiological development during exposure to low temperature. (Tentative d'xluci-

dation de Ia diapause chez Ees insectes caractiirisée par Ia potentiation du dvelop-

pement physiologique pendant l'exposition A des basses tempratures.) 

J. Seric. Sd. Japan, 1983, 52(3), p. 283-289. (J,j) 

KANZAKI R., SHIBUYA T. 

Olfactory neutral pathway and sexual pheromone responses in the deutocerebrurn of the 

male silkworm moth Bombyx mon. (Parcours nerveux olfactif et rponses A Ia pheromone 
sexuelle dana le deutocCrébrum dii papillon mile chez Bombyx mon.) 

AppI. Entomol. Zool., 1983, 18, p.  131-133. (E) 

KATO Y., NAKAYAMA S., TAKEUCHI T. 

Changes in the hemagglutinating activity of glycoproteiri in haemolymph of the silk-

worm Bombyx mon. (Changements dana 1 activitb dhCmaglutination de [a glycoprotéine 
do l'hCmolymphe du ver 5 sole Bombyx mor.) 

J. Seric. Sci. Japan, 1983, 52(3), p. 247-248. (J) Short report 

IKAWACUCHI Y., FEJJII H. 

Synthesis and accumulation of RNA during oogenesis of sin0 mutant in Bombyx mon 

(Synthèse et accumulation de I 'ARN pendant I oognèse du mutant sinfl chez Bombyx mori) 

J. Seric. Sci. Jpn. , 1983, 52(3), p. 233-241. (J,j,e) 

The incorporation of H-uridine into ovarian RNA of Bombyx mori has been studied 
by means of elecirophoresis and autoradiography. In normal ovaries, synthetic acti-

vity of RNA, including ribosomal, transfer of other kinds of RNAs, was shown to be 

most active during later half stages of pupal life and concurrent increase of RNA 

contents was observed. In ovaries of mutant am°, RNA synthesis remained at low level 
throughout pupal development, though electrophoretic analysis of the RNA demonstrated 

the presence of various species of RNAs similar to those of normal genotype. That 

the ovarian RNA sythesis took place in nurse cells and follicle cells but not in 

c.ocytes was shown through short term labeling (3 hr) experiment. Synthesized RNAs 

were transported from nurse cells to egg-chamber via intercellular bridge, RNA grains 
flowed first into central part of the oocyte, then migrated towards periphery re-

gions. No sign of RNA transfer from follicle cells to oocytes could be observed. 

Labellngs could not be found in oocyte of ant° ovary, though distributed in both nurse 

cells and follicle cells in rather low densities, the tendency was more pronounced 

in the latter that corresponded to the inherent absence of choriogenesis in this 

mutant. Present results suggest that RNAs in the egg cell depend entirely upon the 

nurse cell synthesis followed by transfer Lhrough intercellular bridge. Nurse cell 

RNAs if not transfered to the oocyte, as in the case of Sm° , seem to be degenerated 

anon or later. 

Lincorporarion duridine 3 H dana I'ARN ovarien do Bombyx mori eat étudiée par 
Clectrophorse et autoradiographie. Chez leo ovaires normaux, l'activlte do synthse 

de I'ARN (y compris l'ARN ribosomal, do transfert et autres) est roaximale pendant leo 

derniers stades do Ia nymphose et on observe dana le m8me temps une augmentation du 

contenu on ARN. Chez lea ovaires du mutant em". Ia synthse do I'ARN reste 	un baa 
niveau pendant tout le dCveloppement de Ia chrysalide, bien qu'une analyse do l'ARN 
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par lectrophorèsc dmontre Ia presence de différentes sortes dARN semblables 

cellos du genotype normal. One experience de marquage de courte durée (3 h) montre 

que Ia synthse de 1ARN ovarien a lieu dans lea cellules nourriciCres et dans lea 

cellutes folliculaires, mats pas dans lea ovocytes. Los ARN synthCtisés sont trans-

portCs des cellules nourricieres a Ia chambre ovartenne oia un punt intercetlulaire. 
Lea grains dARN arrivent dabord dans la partie centrate de lovocyte et migrent 

ensuite vers lea regions peripheriques. On na pu observer aucun signe de transfert 

d'ARN des cellules aux ovocytes. Lea marquages nont pu etre dCtectCs dans lea ovo-

cyres de Sm°  alors qu'on lea retrouve aussi hien dans les cellules nourriciares que 
dans les cellules folliculaires mats en densite assez faible, cette tendance etant 

accentuCe dans ces dernières puisqu'il ny a pas de choriogenase chez cc mutant. Ces 

resultats suggèrent que lea 41111 de I ovocyte dependent entiarement de Ia synthse 

des cellules nourriciCres suivie du transfert au travers dupont intercellulaire. 

Les ARN de [a cellule nourricière, quand its ne sont pas transfCrés dans lovocyte 

comme C eat to cas chez to mutant Sm', semblent Ctre degrades 	plus ou moms tongue 
echeance. 

Laboraiory of Sericulture, Department of Aqr(culture, Kyushu (Iniversity, Hakozaki, 
Higashi-ku Pukuoka, R72 Japan. 

KAWAMURA N. 
Cytological studies on mixoploidy and embryonic development in mosaic silkworms in- 

duced by low temperature treatment. (Etudes cytologiques sur Ia mixoploidie et lo 

developpement embryonnaire chez les vera ii soie mosaiques obtenus par traitement 

basse temperature.) 

Genetica, 1983, 60. p. 181-190. (E,e) 

KEINO H., TAKESUE S. 
Scanning electron microscopic study on the early development of silkworm eggs 

(ilonibyx 

mon L.) (Etude au microscope Clectronique A balayage du premier stade du develop- 

pement (lea oeufs de ver h soie (Bombyx mon L.) 

Growth Differ., 1982, 24(3), P. 287-294. (E,e) 

KIMURA S. 
Genetics of insect haemolymph a-mannosidase in the silkworm Bonibyx marL (c6n6t ique 

de l'a-mannosidase do Ihernolymphe dinsecte chez Ic ver 	soic Bombyx mor'i.) 

Biochemical GeneLics, 1983, 21(7/8), p. 713-724. (E,e) 

The genetics of liaemolymph a-mannosidase was investigated in the silkworm, 

Bombyx mon. By selecting individuals showing either high or low enzyme activities, 

homozygoLes were separated, with activities varying about live-fold. No differences 

in the activities of 8-galactosidase and B_N_acetylgluCosamioidasc were observed. 

Thus, it seems that high- and low-enzyme silkworms (High and Low lines) share the 

same genetic background except for the gene concerning the activity of a-mannosidase. 

The synthesis of the enzyme is controlled by an autosomal allele. Furthermore, ex-

pression of the gene varies from tissue to tissue, and there is no correlation 

between enzyme activity and growth rate. The difference in activity between High and 

Low lines is clue to the amount of active enzyme, not to an endogenous activator or 

inhibitor. There was, no isozymic difference in a-mannosidiise. 

Nous avons etudie Ia genetique de I cz-mannosidase de l'hCmolymphe chez le ver 

i soie Bombyx 'sari. En selectionnarit des individus ayant des activités enzymatiques 

faibles ou fortes, nous evans sCparC lea homozygotes avec des activicis variant de 

i a 5. Nous navons observe aucune diIfCrence dans lea activites de 8-galactosidase 
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ot do B-N-acetylglucosaminidsse. Aussi, ii semble que leo vers 4 soie 4 torte et 

faibte activilé enzymatique (souches Fortes et Faibles) ont le mme 'bruit de fond" 

gntique excopté pour le gene qui dtermine 1 'activité de la-mannooldase. La syn-

these de l'enzyme eat ccntrCle par on allele autosomique. En outre, l'expression do 

gene vane selon les ttssus et ii ny a aucune correlation entre l'activitC enzyma-

tique et Ic taux do croissance. La difference d'activité entre les souches Fortes 

of Foibles ost due C Is quantitC d'enzyme active et non pas C un activateur ou a 

un inhibiteur endogCne. II ny a pas de difference ioozymique pour l'to-mannosidase. 

Serculiura? Experrnent Stat ion, Yatabe, ibarak, 305 Japan. 

KIMURA S. 

Variations of insect haemolympha -nannosidase, 8-galactosidase, and -N-acetylgluco-

saminidase in the silkworm, Borabyx mon. (Variations de l'a-mannosidase, B -galacto--
sidase et B-N-acétylglucosaminidase do l'hCmolymphe chez le ver C sole Bombyx mon.) 

AppI. Ent. Zool., 1983, 18(2), p. 144-148. (E,e) 

Activities of co-mannosidase, B -galactosidase and B-N-acetylglucosaminidase of 

silkworm haemolymph were examined for quantitative differences among four geographi-

cally different races and strains of Rombyx mon. Statistical analysis on a correla-
tion of strains with the ratios of enzyme activities revealed that all strains were 

distinguishable by the index. s-Mannosidase levels were bimodally distributed in the 

four races, whereas S-galactosidase and B-N-acetylglucosarninidase showed a normal 

unimodal pattern. A difference in activity among the four races was found only for 

co-mannosidase which was significantly higher in the European race. No enzyme-defi-

cient silkworm was found. Silkworms with extremeley high and low activities were seen 

luggest ing that they were in a heterozygous state for glycosidases. 

Nous avons examine les activités de l'co-mannosidase, de Is B-galactosidase et 

do Ia B-N-ac0tylglucosaminidaae de I 'hCmolymphe du ver C soic pour évsluer les diffé-

notices quant i tat i,jes entre des races et des souches provenant de quat re rCgions 

diffCrtittes. Lanalyse statistique dune correlation entre les souches et les 

rapports d'activit 	enzymatiques rCvClc quo lon peut diffdrencier toutes les souches 

par l'index. Les niveaux d'activite do l's-mannosidase sOnt distrihués de manière 

bimodale dons lea qijatre races alors quo l'activité de 8-galactosidase et do B-N-ace-

tylgiucosaminidase eat distribuéc scIon un seul mode. Seule l's-mannosidase montre 

one diff0rence d'activitC solon les races. Elle ost considCrabtement plus élevée chez 

Is race ouropCenne. Nous n'avons trouvé aucun ver C soie ayant one dCficience enzy-

matique. Nous avons remarquC des vers C soie avec des activitCs extr'mement fortes 

et des vers C soie avec des activitths faihies, ce qui laisse supposer que les popu-

lations étaient hCtCrozygotes pour les glycosidases. 

cenicultural Expermont Otat(on, Yafabe, Tharak2 305, Japan. 

KOMIIROV S.A. 
3 u-thymidine incorporation in the nuclei of differentiating myofibres of the silk-
worm. (Incorporation de Ia thymidine tnitiCe dans les noyaux des myofibres en cours 

do diffCrentiatioii chez to ver C soie.) 

Tsitologiya, 1983, 25. p. 1128. 

KOUYANOV S., FRACOULIS E., KAFATOS F. 
Developmental and evolutionnary comparisons of proteins from purified ribosomal sub-

units in two silkmoths. (Comparaison sun Is plan évolutlf et so coors du develop-

pement des protCines des sous-unités ribosomiques punifiCes chez deux sCricigCnes. 

E.J.8. , 1983, 135, p.  1-8. 
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Kt!BO I., KLOCKE JA., ASANO S. 
Effects of ingested phytoecdysteroids on the growth and development of two lepidop-
ter000 larvae. (Effets de l'ingestion de phytoecdystroTdes sur Ia croissancx' et le 
dveloppernent des larves de deux lépidoptres.) 

J. Insect Physlol. , 1983, 29(4), p. 307-316. (E,e) 

KURATA K. 
Effects of "Co ,--irradiation on the synthesis of nucleic acids in the posterior silk 
gland and on the cocoon shell weight of the silkworm, Bombyx icon. (Effets de lirra-
dlation-y an "Co sur la synthse des andes nucIiques dane Ia partie postrieure 
de Ia glande séricigène et sur le poids de Ia coque soyeuse de Botnhys mon.) 

7. Seric. Sri. Jpn., 1983, 52(4), p. 336-340, (J,3,e) 

Efloct of the irradiation of y-rays on the growth of larvae, on the synthesis 
of nucleic acids in the posterior silkgland and on the cocoon shell weight of the 
silkworm were studied. One-day-old larvae of the 5th instar were irradiated with O Co 
y-rays for two hours at the different dose rates of 1.5, 3.0 or 6.5 kR per hour. in 
all the larvae irradiated, no effect was observed in the larval growth throughout 
the 5th instar. After irradiation, the DNA content in the silk gland exceeded the 
level of the control larvae on the 6th day of the 5th instar. The highest increase 
in DNA content was observed by the irradiation with 3 kR in the two races, Ohkusa 
and Nichi 124. The increment of RNA content depended on the increment of DNA content 
in the silkgland and the correlation coefficient between the amounts of RNA and DNA 
was 0.993 in ohkusa and 0.990 in Nichi 124. The increase of cocoon shell weight by 
the irradiation was also observed in the both pure races used, but not in the hybrid 
between Nichi 124 and Shi 124 by any dose applied. 

Nous avons 6tudi6 l'effet de I irradiation par rayons-Y sur Ic dveloppcment 
des larves, Ia synthèse des acides nucléiques dons Ia panic posténieure de Ia glande 
séricigne et sur le poids de ia coque soyeuse du ocr a soie. Des larves ;in premier 

jour do Sbme age ont été soumises. pendant deux heures a des rayons-Y 	Co de 1,5 
3,0 ou 6,4 kR par heure. Lea larves irradiées so soot normalement dveIoppbes tout au 
long du 5ème age. Après l'irradiation, Ia teneur en ADN dana Ia glande sriCigène 
est supérieure A celle des larves tiimoins au bèine jour du 5ame 3ge. La Plus forte 
augmentation de l'ADN a été observée chez les races Ohkusa et Nichi 124 aprbs one 
irradiation de 3 kR. L'augmentation de I'ARN dpend de i'augmentation de 1'ADN dana 
Ia glande sricigbne et le coefficient de correlation entre los quantits dARN et 
d'ADN Oct de 0,991 chez Ohkusa et de 0,990 chez Nichi 124. L'augmentation du poids 
de ia coque soyeuse aprb.s irradiation a été 6galement observ5e dans los deux races 
pores uti1ises mais pas chez lea hybrides Nichi 124 et Shi 124 quo1 que suit le taux 
d' irradiation. 

Sericultural Experiment Station, Yaiahe, Iharaki .305, Japan. 

MATIIAVAN S. 
Effect of X-ray irradiation on developing eggs of the silkworm. (Effets de l'irra- 
diation aux rayons-X stir le développement des oeufs de ver 	soie.) 

Exporientia, 1983, 39, p.  1037. 
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KIYAJIMA S., KAWASE S. 
Inhibitory dose of gxianidine and its application interval on the incidence of infec-
tirnis flacherie of the silkworm Bombyx moei. (Dose inhibritrice de guanidine et sa 
dure d'application cur l'incidence de Is flacherie infectieuse du ver A soie Bombyx 
aori.) 

J. Seric. Sci. Japan, 1983, 52(4), p. 337-158. (J) Short report 

NAGASIIIMA E., NAKACAKI M., SATO M., WAKABAYASHI H., BANNO Y., XIANC Z. 
Tx'stosteron-Iike immunoreactivities in the haemolymph of the silkworm Bombyx mon. 
lrnmunoractivitês voisinx's de la tcslostrone dans I 'hmolymphe du ver A soje Bombyx 
mnor.) 

J. Seric. Sci. Japan, 1983, 52(3), p. 243-244. (J) Short report 

NAKAMURA 0.' , HAMADA N.°  , KOCA K ', HAYASHI K. 
Translational apparatus in relation to the naturally occurring stoppage of protein 
synthesis in the ovaries of Bombyx mnori. (Etude de l'appareil traductionel en rela-
tion aver t'arrt nalurel de la synthèse protique chez leo ovaires de Bombyx ,norf.) 

Comp. Biochem. Physiol., 1983, 7615(I), p. 139-142. (E,e) 

I. Some parameters for protein synthesis were investigated with the developing 
ovaries of Bombyx mon. 

The cell-free translational activities of cytoplasmic RNA fluctuated as 
expected from the reported patterns for the bulk chorion protein synthesis and fell 
rapidly at the later period of ovarian development. 

This fall was not accompanied by changes in content of ribosomes and activity 
of 5-100 enzymes but by a decrease in activity of ribosomes as assayed by a poly(U)-
dependent phenylalanine system at low magnesium ion concentration. 

Quelques paramitres de la synthèse protéique ont 4t6 étudis chez les ovaires 
de Bombyx noel au cours He  leur dveloppement. 

Lactivit 	de I 'ARF1 cytoplasnmique mesure par traduction en systl'me acellu- 
laire fluctue comme Ic laisaient prévoir leo résultats obtenus pour Is synthse des 
proteines du chorion, et decroit rapidement so cours de la priode terminale du 
dve loppement ova r i en. 

Cette baisse n'esL p55 accompagne dune modification de la quantitE de ribo-
somes et de I activit6 des enzymes S-100 mais par une decroissance de Pactivit6 des 
ribosomes mesure en systrne acellulaire dpendant du poly(lJ) par incorporation de 
phxnylaIanine a de Uihles concentrations en magnEsium. 

Deoar.mnent of Biochemsts'y. Kaqoshmma Oniversity Dental Fchool, Kagoshima, Japan. 
2  L)spartmont of Vroloqy, Kurume Universitz school of Medecine, Kurwime, Japan. 

iaboratory of Seniculture, Faculty of Aqrcuiiure, Kyushu 1/niuersoty, Fukuoka, 
,Japan. 

NALETOVA E.A., ECOROVA l.A., FILIPPOVICU Y.B. 
Isolation and properties of carboxylesterase from haemolymph of the silkworm Bombyx 
roori. ( Isolement et propritês de Ia carboxylesterase de I hmotymphe du ver .5 Soic' 
Bombyx mon.) 

Biokhimiya. 1982, 47(11), p.  1844-1851. (E,e) 

OCAWA If., NAGAMURA V., ISIIIGIJRO I. 
Cinnabarinic acid formation in Malpighian tubes of the silkworm, Bombyx mon. Part i- 
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cipation of catalase in cinnabarinic acid formation in the presence of manganese ion. 

(Formation d'acide cinnabarinique dans les tubes de Malpighi du ver 7i soie 	Bombyx 

mon. Participation de [a catalase dans la formation dacide cinnaharinique en pr-

sence d'ions de manganese.) 

Iloppe-Seyler's Z., Physiol. chem., 1983, 364, p.  1059. 

OGAWA H., NAGAMURA Y., ISUIGURO I. 
Cinnabarinate formation in Malpighian tubules of the silkworm Bombyx mor 	reaction 

mechanism of cinnaborinate formation in the presence of catalase and manganese ions. 

(Formation de cinnabarinate dans les tubes de Malpighi du ver 5 sole Bombyx mon 
mécanisme de la reaction de Ia formation de cinnaborinate en presence de catalase 

et d'ions de manganese.) 

Iloppe-Seyler's Z. , Physiol. Chem. , 1983, 364, p. 1507. 

OLBERG R.H. 
Pheromone-triggered flip-flopping interneurons in the ventral nerve cord of the silk-

worm moth Bombyx mon. (Le flip-flop des interneurones declanclie par la pheromone 

dans ta chaine nerveuse ventrale chez Ic papillon Bombyx mon.) 

J. Comp. Physiol., 1983, 102, p. 297-307. (E,e) 

SASAKI M., RIDIJIFORD L.M., TRUMAN J.W., MOORE J.K. 
Reevaluation of the role of corpora cardiaca in calling and oviposition behaviour 
of giant silk moths. (R6va1uation du rale des corpora cardiaca dans l'attirance et 

le comportement de I'oviposition des papillons géants.) 

J. Insect Physiol., 1983, 29, p.  695. (E) 

SEONG S.I., KOBAYASHI H., YOSHITAKE N. 
Activities of acid-phosphatase and nuclease,  during metamorphosis in the midgut of 

the silkworm, Bombyx rsoni. (Activité de la ph,,sphatase acide et des nucleases acides 

ile I intestin pendant la metamorphose du ver A sole Bombyx rnori.) 

J. Seric. Sri. .Jpn. , 1983, 52(3), p. 191-197. (J,j,e) 

Histochemical and biochemical studies on the two hydrolases, acid phosphatase and 

acid nuclease were carried out in the midgut of the silkworm, Bombyx mori during 

metamorphosis. Light microscopic observation revealed that the acid phosphatase in 
the midgut epithelium began to appear from the late days of last larval instar, then 

showed very high activity at the spinning time. After larval-pupal ecdysis this 
enzyme could hardly be seen in the newly formed pupal midgut until the 7th day of 
the pupa. Toward the adult development, however, acid phosphatase reappeared in the 

tissue, showing the highest activity at the time of pupal-adult transformation. 
Developmental changes of the acid phosphatase activity during the metamorphosis were 

almost coincide.nt with the occurrences of lysosomes and cytolysomes in the degene-
rated midgut cells. Throughout the pupal stage, incessant high enzyme activity was 
maintained in the lumen which was mainly composed of degenerated larval epithelium. 
Biochemical results for activities of acid-lJNase and RNase, were also consistent with 

those of histochemical observation. On the basis of the above results, it is sug-
gested that the midgut of silkworm during metamorphosis undergoes a gradual degra-
dation under the presence of hydrolases like acid phosphatase and nuclease which are 
originated from lysosomes in the degenerated cells. 
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Des etudes histochimiques et biochimiques des deux hydrolases, Ia phosphatase 
acide et Ia nucléaoe acide. ont été effectuées dans Ic tube digestif du ver h sole 

Bombyx mori pendant In metamorphose. Lobservetion au microscope optique révfle que 

In phosphatase acide apparait dans l'épithélium de l'intestin moyen h In fin du 
dernier hge larvaire et atteint une activité très élevée au moment du filage. Après 
l'ecdysis lorvo-nvniphale, cette enzyme nest pratiquement pas visible dans lintestin 

de In nymphe nouvel lenient formée jusqu'au 7ème sour de In nymphose. Cependant, Is 
phosphatase acide réapparait dans It's tissus au fur et 	mesure du développement de 

Ia clirysalide et aiteint son Octivite Is plus élevCe au moment de In transformation 
de In chrysalide on ;iduute. Leo variations de I'activité de Ia phosphatase acide dues 
au dCveloppement coincident aver l'apparicion des lysosomes et des cylolysomes dans 

les ceflules dCgCnCrCes de 1 'intestin. Pendant toute In nymphose, one activité enzy-
motique élevée se maintient sans interruption dans le lumen compose en grande partie 

de 	I éplthél juts larval re dégCnérC. Leo résultats obtenus dans 1 étude biochimique 

de lactivitC de In ARNase et de In ADNose concordent avec ceux de [observation his-
tochimique. Sur In base de ces rCsultats, on Comet 1hypothse que l'appareil digestif 
est progressivernent dCgradC pendant In metamorphose sous laction d'hydrolases telles 
que In phosphatase acide et In nuclease acide qui proviennent des lysosomes des 
cellules dCgCnCrCes. 

Faculty of Agoiculuure, Ilni versity of Tokyo, Bunkyo-ku, Tokyo 113, Japan. 

SIIIHIZU K., ENOKIJIMA H., FIJJLMAKI 1., FIJJIMORI H., HATSUNO N. 
Inheritance of a new mutant "Malsuno non-molting' mutant in Bombys mon. (HCrCdité 
dun nouveau mutant "Malsuno sans mue' chez Bombyx mon.) 

.1. Seric. Sri. Ipn. . 1983 	52(4), p.  348-353. (J,j.e) 

Linkage analysis of a Matsuno non-molting nm-ni mutant showed that the nm-rn gene 
was linked with chocolate ch, which had been known to be located at 9.6 on the 13th 
chromosome. The precise location of the nm-mn gene was determined by a three-point 
experiment involving ch , of and nm-rn. The rccombination value between ch and of was 
11145,, ch - nm-mn 17.307, and of - nm-rn 6.947,. Taking correction factor into account, 
the loci of these three genes were determined as follows 	cli(9.6) - of (20.9) - nrn- 

m (27.9). 

L'analyse du linkage dun mutant de Matsuno sans mue indique que le gene nrn-tnest 
liC au caractire chocolat ch qul est situC au point 9,6 our le 13eme cchromosome. 
!'ernplacement précis du gene nm-rn fut dCterminC par tine experience en trois points 
impliquint ch, of et nm-rn. La valeur de recombinaison entre ch et of est de 11.14% 
die cot de 17,307, entre ch et nm-met de 6,94% entre cf et nm-rn. En tenant compte 
dii facteur de correction, leo loci de ces trois genes ont été déterminCs comme Suit 
ch (9,6), of (20,9), nm-rn (27,9). 

$ericultural 6speniment St,ation, Kohuchizat,a, Yamasnashi 409-16, Japan. 

SHIMOKAWA S. 

Carbon-fl nuclear magnetic relaxation study of silk protein. (Etude de In relaxation 
magnCtique nuciCaire du carbone 13 de Is protClne de In soie.) 

Biochimica cc Biophysica Acta, 1983, 747, p.  177-181.  (E,e) 

Carhon-13 nuclear spin-lattice relaxation measurements of liquid silk protein 

in the silkgland have been made in both the native and denatured states. It has been 
found that the relaxation process consists of non-exponential decays for the carbon 

of glycine in the native silk protein. On the other hand, a single exponential decoy 
has been observed for the denatured one. From these results it has been suggested 
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that carbon in glycine in the native silk protein takes two different conformations. 

Des mesures de Ia relaxation par rseau-spin nuclaire de carbone 13 de Ia pro- 
teine de sole liquide ont été faites 	Ia lois a létat natif et dnatur. On a 

- 	 observe que le processus de relaxation consists en one dCcroissance exponentielle 
pour le carbone de Ia glycine chez Ia protCine native. D'un autre c6t6, une simple 
decroissance 	exponentielle a 6t6 observee chez la protCine denatures. Ces resultats 
suggarent que le carbone de ]a glycine chez Ia protCine native prend deux confor-
mations differentes. 

NM!? toi,oratory, Paculty of Engineering, Hokkoido University, Sapporo 060, Japan. 

SHINOHARA Y., NINAKI S., KAWAGUCHI Y., SAKACUCUT B. 
Mode of expression of Elc gene, a pseudoallele of S-locus complex of Bombyx nor?.. 
(Mode dexpression du gene 5Tc, pseudoallCle do complexe du locus S du Bombyx rnori) 

J. Seric. Sci. Jpn. , 1983, 52(3), p. 203-207. (J,je) 

The mode of expression of gene S IC, a pseudoal lele of the S-locus complex, was 
explored by means of genetical and mophological experiments. The segregation in the 

sib-mating of ETC/+ confirmed the idea that the Sic /EIc phenotype lacks abdominal 

appendages. The progenies of the cross of 5ic 1+ with EN/+, another mutant of theE - 
locus complex, exhibited no EN/EN-like phenotype. This suggests that Eic has a polar 
effect on 5N and the genes concerned are the position pseudoalleles. In the above 
experiments, most of SIC /EIc embryos died without completing blastokineis. Flowever, 
when background was changed, many of 5Ic j'Ic embryos became to complete blastoki-
nesis. These embryos died at a later stage of pigmentation. There were a few Eic/5Ic 
embryos which stopped blastokinesis halfway and these embryos died at earlier stages 
of pigmentation. In ETC/Sic embryos, no increase in cell iiumber at the octodx'rmal 
layers of abdominal segments was observed when an increase in cell number was de-
tected in normal embryos. 5Ic/Sic embryos did not show the elongation that would 
occur before hatching normally. 

Le mode d'expression du gene E IC • un pseudoallèle du locus K a etC CtudiC au 
moyen d'expCriences gCnCtiques et morphologiques. La sCgrCgation chez ft couple pa-

rent a I de ETc /4 confirme I i dee que le phCnotype KIc /FIc n's pas d appendices abdo-
minaux. irs descendants du croisement de Sic!, par 5N/,, un autre mutant du locus 5, 
ne montrent pas de phenotype du type EN/5N. Ceci suggCre que EIca un elfet polaire 
sur S ci que les genes concernCs soot des pseudoalleles de position. Dans los expC-
riences, Ia plupart des embrvonsElC ,5'Ic meurent avant d'achever is blastocinise. 
cependant, lorsque le "bruit de (ond' change, beaucoup des embryons Sic /Kic terminent 
Ia blastocinèse. Ces embryons meurent ii un stade uliérieur de. Ia pigmentation. Quel-
ques uns des embryons ETc/Sic s'arrCient a mi-chemin de Ia blastocinCse et meurent 
au debut de Is pCriude de pigmentation. Chez los embryons Sic /ETc , on n'a pas observe 
daugmentation du nombre de cellules clans los couches ectodermiques des segments 
abdominaux alors qu'une augmentation ost dCtectCc chez los embryons normaux. L'Clon-
gation qui apparatt normalement avant lCclosion nintervient pas chez los embryons 
5 ic/5 Ic. 

Laboratory of Sericulture, Faculty of Agriculture, Kyuahu University, Pukuoka 822. 

,Iapan. 

SRIDHARA S. 
- 	 Cuticular proteins of the silkmoth Antherea polyphernus. (ProtCines cut iculaires du 

ver C soie Antherea polyrheinus.) 

insect Biochemistry, 1983, 13, p. 665. 
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StJMIDA 11., ECdJCHI M. 
L-leucyl-6-naphthylamidase in larval midgut of the silkworm, Boinbyx sari: subcellular 
distribution, solubilization and separation of enzymes. (La L-leucyl-B--naphthylami-
dase dans lintestin de Ia larve de Bombyx mon : distribution subcellulaire, solubi-
lisation et siparation des enzymes.) 

Comp. ISiochem. Pliysiol., 1983, 758(4), p.  595-601. (E,e) 

I. Assay conditions of arylamidase with i-Ieucyl-B-naphthylamide as a substrate 
were studied as well as its subcellular distribution, solubilization and separation 
on ion exchange column chromatography using an enzyme from larval midgut epithelia 
of the silkworm, Bombyx mon. 

The enzyme had its pH optimum at 8.0 and a K, value of 0.34mM. 
By differential centrifugation, more than 90% of enzyme activity in the tis-

sue homogenate WS recovered in the precipitate fractions, indicating that the abun-
dant form of the midgut enzyme is membrane-bound. 

Among the solubilization methods investigated, the one with Triton X-100 
(final 17.) solubilized more than 90% of activity. Other methods such as a combination 
of freezing and thawing and an alkaline treatment, and an enzyme treatment with bro-
melain solubilized approx 70 and 507, of activity, respectively. 

7. On ion exchange column chromatography, solubilized Ieucyl-8-naphthylamidase 
showed multiple forms and each activity peak contained a distinct activity band on 
polyacrylatnide disc gel electrophoresis. 

On a etudie les conditions de dosage de Ikarylamidase  avec Is L-leucyl-B-
naphthylamide comme substrnt, ainsi que Ia distribution subcellulaire, Ia solubili-
Cation ci Ia separation de celle-ci par chromatographie d'échange dions en utilisant 
tine enzyme des epitheliums de lintestin de La larve de Bombyx mon. 

he p11 optimum est de 8,0 et le K, de 0,34 mM. 
Après centrifugation diffrentie1Ie, plus de 90 7. de l'activitB de l'enzyme 

de 1homog€nat des tissus se trouve dans lea fractions qui prcipitent. Ccci Indique 
que Ia forme abondante de 1enzyme de lintestin est liée 	La membrane. 

Parmi Irs m6thodes de solubilisation itudies, ceUe qui emploie le Triton 
X-IOO (1 7. final) solubilise plus de 90 7. de lactivité. Dautres mthodes telles 
que la conglatioo-décongiilation avec un traitement alcalin, ou le traitement de 
lenzyme avec du bromelain soliibilisent respectivement environ 70 et 507. de lacti-
V it é. 

En chromatographie sur colonne ichangeuse dions, La leucyl-8-naphthylamidase 
apparait sotis des formes multiples et chaque pic d'activit6 correspond A uric bande 
d'activit6 distincte aprs electrophorse sur gel de polyacrylamide. 

Faculty of Textile Science, Kyoto University of Industrial Arts and Textile Fibers, 
Matsugasaki, Kyoto 606, Japan. 

SUMIDA M., EGUCIII M. 
Developmental changes in midgut leucyl-8-naphthylamidase in the silkworm. Bathyx mon. 
(Changements de Is Ieucyl-B-naphthylamidase de lintestin chez Ic ver 	soie Bombyx 
sari en cours de dveloppement.) 

Comp. Biochem. Physiol., 1983, 768(1), p.  23-28. (E,e) 

L-Leucyl-B-naphthylamidase activity in the midgut was measured during larval 
pupal-adult development of the silkworm, Bombyx mori and the properties of larval 
and pharate adult enzymes were compared after affinity and gel column chromatography. 

Enzyme activity per individual midgut was high in larval stages reaching a 
rraxirnum of about 35 emol/min but dropped at spinning and rose again at the middle 
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of pharate adult development to 3 limol/min and the activity was maintained until 

adult emergence. 
Larval enzymes have been known as membrane-bound, but in pharate adults, two 

forms of enzyme, membrane-bound (70% of total activity) and soluble form (307.) were 

present. 
By gel filtration with Ultrogel AcA 34, solubilized larval enzymes were sepa-

rated into two main peaks and the sol.ubilized and soluble enzymes from pharate adult 

were eluted at the positions corresponding to each ol the peaks of larval enzymes. 

Inhibition rate by chemicals and metal ions was similar between enzymes at 

the same developmental stage compared to those from the larva and pharate adult, sug-

gesting that the enzymes from the two stages are different. 

Heat stahl ity was different in the enzymes between the larva and pharate 

adult 

I. L'activit4 de la leucyl-B-naphthylarnidase dens l'iritestin oat mesurée pendant 

Ic developpement de la larve A la chrysalide et A l'adulte du ver i sole Bomhz,'s marl, 
et les proprits des enzymes de Is larve et do pre-imago sont comparis aprs chrome-

rogrephie daffinitb et chromatographie sur gel. 

L'activit 	de l'enzyme dans lintestin de cheque individu cat xleve pendant 

lea stadxs larvaires atteignant un maximum de 15pmol/min, niais chute au moment du 

filage. Elle remonte au milieu du dveloppemcnt du pr-imago jusquà 3p mol/min et 

se maintient jusqu 	l'émergence de ladulte. 

On salt que les enzymes de la larve sont hess ens membranes mais dens formes 

denzyme sont présentes chez lea pre-imagos 	Ia forme liCe (707. do I aciivitC to- 

tale) et la forme soluble (307.). 

Par filtration sur Ultrogel AcA 34. les enzymes larvaires solubilisCes sont 

sCparCes en deux pica principaux et les enzymes solubles et solubilisCes provenent 

du prC-imago sont CluCes aux positions correspondantes a chacun des pies des enzymes 

larva i res. 
Le tans d'inhibition par des produits chimiques et les ions mitalliques eat 

semblable entre les enzymes au mCme stade do dCveloppement. eats pas entre relies 

de la larve et du prC-imago. Ccci suggère quo les enzymes des dens stades sont diffC-

rentes. 

La stabilitC 	la chaleur diffre chez les enzymes de la larve Ct relies du 

prC- image. 

Faculty of Textile Science, Kyoto 1/niversili/ of Industrial Arts and 7x2ile Fibers, 
Matsugasaki, Koto 606, Japan. 

SUZUKI T., NATORI S. 
Identification of a protein having hemagglutinating activity in the haemolymph of 

the silkworm, Bombyxmori. (identification dune protCine ayant une activitC dhdma-
glutinstion dens lhCmolymphe du ver a snie, Bombyx mon.) 

J. Biocham. Tokyo, 1983, 93(2), p. 583-590. (E,e) 

SUZUKI K., FUJITA H., MIYA K. 
Changes in supercooling point of silkworm eggs. (Variations du scull de surgClation 

des oeufs de ver 1 soic.) 

J. Seric. Sri. Jpn., 1983, 52(3), p. 185-190. (E,e) 

The super cooling points (SF, sing. & p1.) of the intact eggs in the silkworm, 

Borthyx non, were relatively lower than in the injured eggs and showed a significant 
difference between non diapause and diapause eggs. The SF of 48-hr-old non diapause 

eggs was -25.67 ±0.76°C and it increased steadily according to embryonic deveLopment 

at 25°C. The Si of 48-hr-old diapause eggs was -28.99 ±0.72°C, and thereafter it 
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remained at a constantly low level in diapause eggs incubating at 25°C; -30.70 
±1.67°C in 10-day-old eggs and -31.59 ±1.57°C in 100-day-old eggs. The SP of artifi-
cial non-diapause eggs induced by DCI treatment, showed almost the same changes as 
in natural non-diapause eggs. Those of artificially overwintered eggs increased slow-
ly alter lag phase. These changes in SP of silkworm eggs have been discussed in com-
parison with previous studies on other insects. 

Lee sculls de siirgélat ion (SP, singulier et pluriel) des oeufs intacts chez le 
ver it soie Bombyx mon, soot relativement plus bas que ceux des oeufs malades et sont 
trés clifférents chez les oeufs en diapause et leo oeufs sans diapause. Le SP d'oeufs 
gis de 48 It et non diapausants est de -23,67 ±0,76° C et ii augmente régullitrement 

aver le développement embryonnaire réalisé it 25° C. Le SP d'oeufs 'ages de 48 It dia-
pausants est de -28,99 ±0,72° C, et garde ensuite un niveau bas et constant chez les 
oeufs diapausants mis en incubation it 25° C. Le SP est de -30,70 ±1,47° C chez leo 
oeufs 'ages de 10 jours ci de -31 ,59 ±1,57 chez [es oeufs 'ages de 100 jours. Chez les 
oeuls artiliciellernent non-diapausants gr'ace au traitement it l'acide chiorhydrique, 
Ic SP montre presque leo m8mes variations que chez leo oeufs diapausants naturelle-
sent. Le SP des ocufo en hivernation prolongée artificiellement augmeote lentement 
aprits one phase de latence. Ces variations du SI' des oeufs de ver it soie soot 'atu-
diées en coinparaison .ivec des etudes antérieures effectuées sur dautres insectes. 

Laboratory of Applied Entomology, Faculty of Agriculture, University of Twate, 
Morioka 020, Japan. 

TAKAHASIII S.Y. 
Phosphorytation of vitellin of the silkworm 	identification of vitellin phosphory- 
lation and protein kinase in the ovary. (Phosphorylation de Ia vitelline chez Ic ver 
it sole 	identifi(ation de Is phosphorylation et d'une proiéine kinase dans l'ovaire) 

lot. J. Invert. Reprod. . 1983, 6, p. 65. 

TAKEDA S., N1NAK1 0. 
Feeding response of mulberry wild silkworm, Bombyx mandarina, to the artificial diet 
for the silkworm, Bombyx mon 	(RCponse alimentaire du ver it soie sauvage du inGrier 
Bombyx mandarina ) lalimentation artifirielle préparée pour le ver it soie 	Bombyx 
mon.) 

J. Seric. Sd .Jpn., 1983, 52(4), p. 306-311. (J,j,e) 

Experiments were performed on feeding response of the mulberry wild silkworm 
Botnhyx mandarina, to the artificial diets originally prepared for the silkworm. 
Bombyx mon. Four items were tested, which might presumably affect the feeding res-
ponse of Bombyx mandarina; effects of rearing on artificial diet in the preceding 
generation, variation in the response among individuals of Bombyx mandarina, content 
of dietary mulberry leaf powder, and washing of soybean with a 90'!, ethanol. There 
was no significant dilfereoce in the feeding response whether parent or grandparent 
larvae had been reared on artificial diet or exclusively on mulberry leaves. A marked 
variation was observed among experimental batches in both feeding response and the 
numher of larvae molted to the, second inotar. The feeding response was greatly in-
fluenced by the content of mulberry leaf; a higher response was obtained on the arti-
ficial diet either containing approximately 22% mulberry leaf powder or without any 
leaf powder, and lower response was obtained on the diet including 60% leaf powder. 
Washing of soybean meal with a 90% ethanol resulted in a marked elevation of the 
feeding response of the larvae. 

Des experiences ont Cté faites our Ia r6p005e alimentaire du ver it soie sauvage 
Bombyx mandarina it lalimentation artificielie prCparCe pour Ic ver it soie Bombyx 
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mon. Quatre points oft k4 tests gui sersient susceptibles d'allecter Ia rponse 

alimentaire de Bombyx mandarina 	effets de l'alimontation artificielle dans Ta g4n6- 

ration précedente, variation de Ia réponse parmi lea individus de Bombyx mandarina, 
teneur en poudre de feuille de mflrier dans I 'alimentat ion or lavage du soja avec de 

l'thanol 	907.. Ii ny a pas de difference significative dans Ia reponse alimentaire 

que lea parents on grand-parents des larves Sient etC ClevCs slir alimeni artificiel 

ou exciusiversent sur feuilles de mirier. line variation importante a CtC observCe, 

parmi les lots expCrimentaux, A Ia lois dans La rCponse alimentaire et dans to nombre 

- 

	

	 de larves gui muent au 2ème age. La teneur en feuilles de mrier a tine grande in- 

Iluence stir La rCponse alimentaire. Nous avons ohtenu une forte rCponse avec l'ali-

mentation artificielle ne contenant pas de poudre de feuilles de mrier ou en con-

tenant approximativement 227.; une rCponse moindre a CtC obtenue avec one alimentation 

artificielle contenant 60% de poudre de feuilles de mIrier. Le Lavage du soja avec 

de I 'Cthanol A 90% a entratnil une augmentation sensible de La rCponse alimentaire 

des larves. 

Ser(cultural Experiment Station, Yatabe, lbaraki 305, Japan. 

TSUCHIDA K., YOSHITAKE N. 
Relationship between photoperiod and secretion of the diapause hormone during larval 

stages of the silkworm Bombyx mori reared on an artificial diet. (Relation entre Ia 
photopCriode et Ia sCcrCiion de l'hormone de diapause au cours des Cges larvaires 

du ver a soie Bombyx mori ClevC sur alimenlat ion artificielle.) 

J. Insect Physiol. , 1983, 29, p.  775. 

TSUSIJE N., MAZDA 1., SAKATE S. 
Studies on sepialumazine, the characteristic larval integument pigment of the Bombyx 

mori kiuki mutant. (Etudes sur La sCpialumazine, Ic pigment du tCgument larvaire, 
caract6ristique du mutant kiuki de Bombyx mon.) 

Chemistry and Biology of pteridines, 1983, p.  675. 

WACO H. 
The important significance of filopodial elongation of phagocytic granular cells of 

the silkworm Bombyx mon. in recognition of foreigness. (Signification iniportante 

de l'allongement filopodial des celluies granulaires phagocytaires du ver A snie 

Bombyx mori dans Ia reconnaissance des corps Ctrangers.) 

Develop. & ComparaLive Immunol., 1983, 7, p.  445. 

YAMAMOTO T. 
Cenetical studies of a "non-feeding on artificial diet" mutant in the silkworm, 

Bombyx mori L. (Etudes dun mutant de Bombyx mori L. gin" no se nourrit pas d'al iment 

Srt ificiel". ) 

J. Seric. Sci .Jpn. 1983. 52(4), p.  330-335. (J.j.e) 

Composition of the artificial diet for silkworm larvae was gradually improved 

and rearing silkworm larvae on the diet is by no means inferior in growth and deve-

lopment compared with mulberry feeding. Newly hatched larvae of a stock N" 903, 

however, peculiarly refuse eating the artificial diet and starve to death. Hating 

experimenis revealed that the refusal of diet characteristic to NO 903 larvae is con-

trolled by a single recessive gene with slight modilication of polygenic factors, 
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and this mutant was named non-feeding on artificial diet (gene symbol 	nfad). When 

soybean meal contained in the artificial diet as a major compound was previously 

washed with 90% ethanol, considerable number of larvae turned to eat the diet in most 

strains showing low feeding on artificial diet, but the nfad larvae still refused 

eating the diet. Linkage analysis showed that the nfad gene was linked with the Naked 

pupa (Nd) gene located on chromosome 25. 

La qualité des aliments artificiels pour leo larves de vers a soie sest pro-

gressivement améliorée et lalimentation artificielle donne d'aussi bons r6su1tats 

en matire de croissance et de d€veloppement des larves que lalimentation tradition-

nelic sur feuilles de mrier. Cependant, leo larves nouvellemont écloses de la souche 

NO 903 refusent la nourriture artificielle et meurent. Leo exprIences de croisement 

montrent que le relus de l'alimentation artificielle qui est propre aux larves NO 

903 est contr614 par un seul gene rcessif légèremeot modi H6 par des facteurs poly- 

géniques, et ce mutant a 6t4 baptis 	ne mange plus de la nourriture artificietle" 

(symbole du gene 	nfad). Lorsque le soja qui rentre pour la plus grande part dans 
Ia composition de I 'alimenration artificielle, est lavé avec de léthano! a 907, un 

grand nombre de larves dans la plupart des souches qui se nourrissent peu our aIlment 

artificiel acceptent cette alimentation, alors que les Iarvesnfad la refusent. 

Lanalyse du linkage a montré que le gènenfad est lie au gene chrysalide flue (Nd) 

situé our le chromosome 25. 

Sericultural 6xperiineot Station, Kobuchizawa, Yamanashi 409-16, Japan. 
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SOlE / SILK 

1IHAT N.y., AHIRRAO S.M. 
Investigation of the structure of silk film regenerated with lithium thiocyariate so-
lution. (Etude de Is structure d'un film de soie r4g6 n 4 r6 par une solution de thio- 

cyanates lithium.) 

J. Polym. Sci., Polym. Chem. Ed., 1983, 21(5), p. 1273-1280. (E) 

81 K., L.ENG Y. 
Study on fibroin dissolution of tussah silk. (Etude sur is dissolution de Is fibroine 
de la soie tussah.) 

Fangzi Xuebao, 1982, 3(11), P. 663-667. (C) 

HYDE N. 
The queen of textiles. (La reine des textiles.) 

National Geographic, January 1984, p. 1-49. (E) 

IIZUK.A E., HACI{1HORI A., ABE K., SUNO1IARA H., HIRAIDE Y., IJEYAMA A., KAMO K., 
FUJIWARA T., NAKAMIJRA F., UNO T. 
Comparative study on the mechanical property of silk thread from cocoons of Bombyx 

mori (Etude comparative de Ia propri4t6 mécanique du uI de soie provenant de 
cocoons de Bornbyx morl.) 

Biorheology, 1983, 20, p. 459. 

ISUIGURO Y., KARASAWA S. 
Studies on the microflora and the water quality at steps of reeling in some filature 
factories. (Etudes our Ia microflore et Ia qualit6 de leau su cours do dvidsge du 
cocon dans quelques filatures.) 

J. Seric. Sci. Japan, 1983, 52(3), p. 221-225. (J,j,e) 

SHIMIZU F., SIIIMAMOTO K., TAKIZAWA Y. 
Mordanting effect of cupric ion on the silk habutae dyed with acid mordant dye. 
(Effet de mordsnçage de lion cuivre sur Ia soie hahutae teintie avoc un colorant 
mordant acide.) 

J. Seric. Sci. Japan, 1983, 52(4), p. 312-316. (J,j,e) 

SHIMIZU Y.*, SHIMIZU K.**,  OKU  M.**, KIMIIRA H.*k 
l)yeing and mordant mechanisms of natural dyes composed of flavone skelecon for silk. 
(Mcanismes de Ia Leinture St du mordançage de Ia soie par des colorants naturels 
a base de flavone.) 

J. Seric. Sci. Jpn., 1983, 52(3), p. 226-232. (J,j,e) 

In this paper, the dyeing mechanisms of a few natural dyes composed of ftavone 
skeleton for silk were examined from the dye uptake and affinity of adsorption. The 
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results obtained are as follows: 1) adsorption of dyes on non-mordanted silk was the 

Langrnuir type (L-type). 2) These adsorptions were found to be exothermic reactions, 
because the amount of adsorption at equilibrium became smaller according to the tem-

perature increase. 3) Adsorption isotherm of aluminium ion on silk was BET type, and 

was L-type from initial adsorption to equilibrium one. The amount of saturated adsor-

ption was corresponding to the amount of carboxy-endgroup in silk. 4) Adsorption of 
dyes on silk mordanted with aluminium ion was also 1.-type. The amount of saturated 
adsorption was 3.lxl0 	mol/g. and this value was corresponding to the summation of 
the amount of carboxy-enclgroup and that of amino-ondgroup in silk. 5) The dye uptakes 
were accelerated in the following order: silk mordanted with aluminium ion > silk 

mordanted with copper ion -, non-mordanted silk. 6) In the case of Rutin the relation-

ship between the dye uptake and p11 resembled to that in the acid dye-silk system. 

Dans cat artirle. Ins micanismes tinctoriaux de quelques colorants naturels pour 

Ia soie ?i base do flavone, sont examins en fonction des critres d'absorption et 
daffiniti d'adsorption. Les rsultats obtenus sont les suivants : 1) Ladsorption 

des colorants sur soie non mordancie est du type Langmuir (type 1.). 2) Ces adsorp-
tions sont des r4actions exothermiques car le taux d'adsorption jusquau point 

d'iquilibre diminue on mme temps quo Ia temp6rature augmente. 3) Ladsorption iso-

therme de lion d'aluminium par Ia soie est du type BET, et du type L a partir de 

ladsorptinn initiale jusqu'au point d'équiiibre. Le taux d'adsorption satur6e cor-
respond ;Iu taux de groupes carboxyls terminaux de Ia soie. 4) L'adsorption des colo-
rants sur Ia soie mordanc4e avec ion aluminium est aussi de type L. Le taux d'adsorp- 
tion sature est de 3.1xlO 	mol/gr, et cette valeur correspond a i'addition des taux 

de groupes carboxylés et de groupes amln6s de Ia soie. 5) Les absorptions du colorant 
sont accl4r6es dana lordre sutvant : sole mordancée avec ion aluminium> soie mor-

dancie avoc ion cuivre > soie non mordanco. 6) flans Ic cas de Rutin. Ia relation 

entro l'absorption du colorant et le pli ressenible a cello du système des colorants 
acides pour la soie. 

Pa:utty of Enqineering, Shiga Prefectural Junior Col.lege, Hikome, Shiga 522 
** FacuUy of Industrial Apt, Kyoto Technical University, Sakyo-ku, Kyoto 606 
Japan. 

TAKABAYASHI C. 
Construction of actual reelability measuring instrument in automatic reeling machine. 
(Construction dun instrument de mesure de Ia d6vidabilit6 relle pour filature auto-

mat i que. ) 

J. Seric. Sci. Jpn., 1983, 52(3). p. 208-214. (J,j,e) 

In order to develop an instrument capable of readily measuring the actual reelabi-

lity in an automatic reeling machine, the author conducted a research on a method 
of sampling the dropped cocoons and a method of discriminating accidentally dropped 
cocoons from reeled-up ones. In the new method of sampling dropped cocoons, a new 
conduit (width, 4.5 cm) was set up in the water conduit for letting flow the dropped 

cocoons In the cocoon separator, and the dropped cocoons passing through the new con-
duit were sampled. The method of discriminating accidentally dropped cocoons from 

reeled-up cocoons relied on the detection of size difference between them. That is, 
the sizes were determined by a mechanical contact method, and the contact lever dis-
placements were converted into voltages by a potentiometer. It was therefore possible 

to determine actual reelability using the voltage signal output from the potentio-
meter and the preset threshold levels. On the basis of this principle, the instrument 
with a built-in microcomputer capable of measuring, displaying and printing actual 

reelability for a preset period of time or number of cocoons was made on an experi-
mental basis. To confirm the performance of the measuring instrument, some experi- 
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ments were conducted using an automatic reeling machine. As a result, determination 

of reelability by this method was proved practical, and it was shown that the measur-

ing instrument could operate and display actual reelability continuously without the 

mediation of human hands. Therefore, it is considered that this measuring method will 

play a useful role in the filature process. 

Dans le but de creer on instrument capable de mesurer Ia dvidabiIit réetle dune 

filature automatique, lauteur a cherch6 one mthode d4chantillonnage des cocons 
reJets et une mthode pour différencier les cocons rejets accidentellernent des 

cocons dévidés. Pour cette nouvelle niéthode déchantillonnage (105 cocons rejetés, 

un nouveau conduit de 4,5 cm de largeur est installé dans le conduit dean qui laisse 
Icc cocons rejetés hotter jusquau séparateur de cocons, et los cocons rejetés qui 

passeitt 	travers le nouveau conduit sont échantillonnés. Pour différencier les 

cocons reletés  accidentellement des cocons dévidés, it sagit dune méthode de cali-
brage. Cest---dlre que Is taille des cocons est déterminée par on contact mécanique, 

et les déplacements do levier de contact sont convertis en volts par Lin potentio-

metre. 11 est done possible de determiner Ia dCvidabilité réelle en utilisant leo 
donnCes on volts do potenLiomhtre par rapport au seuil hixC h lavance. Sur Ia base 
de ce principe, on a fabriqué de manihre expérimentale un instrument avec roicro-ordi-

nateur incorporé, capable de toesurer, visualiser et imprisier Is dCvidabilitC pour 
une durCe prC-Ctablie ou pour un nombre de cocons donnC. Pour démontrer les perfor-
mances de cet instrument de mesure, des experiences ont etC conduites en utilisant 

une filature automatique. Les rCsultats not montrC quo Is determination de Ia dCvida-

bilitC est: realisable grCce a cette mCthode, et que linstrument peut fonctionner 

et visualiser Ia dCvidabilitC rCelle sans intervention manuelle. On considhre donc 

que cet instrument va jouer un role tree utile on filature. 

Filature Experiment Division, Chubu Branch, Sericultural. Experiment Station, Okaya, 
Nagano 394, Japan. 

TSUKADA M. 
St ruct:ure of ci 1k sen ci ns removed from wild silk by boi I ing in water. (St ructure 

des sen ci nec extra i tes de Is soie sauvage par I eau boui I lante - 

J. Seric. Sci. Jpn., 1983, 52(4), p. 296-299. (J,j,e) 

The crystalline structure and molecular conformation of silk senicios obtained 

from wild silks (Antheraea pernyi, Anthercea yantamai, Philosamia cynthia ricfni 
by boiling in water were studied by meals of x-ray diffraction, infrared spectrometry 

and differential scanning calorimetry. The crystalline sLructure and molecular con-
formation of silk sericin obtained from wild silk was not practically dillerent from 

that of silk sericin obtained from domestic silk. The reason why wild silk sericin 

is relatively insoluhie compared to Bombyx mori silk sericin seems to be mainly due 

to the chemically appreciable interaction between silk sericin and inorganic minor 

components or tanniris contained originally in wild silk. 

Nuns avons CtudiC par diffraction aux rayons-x, spectromCtrie 	inirarouge et 

calorimCtrie diffCrentielle, Ia structure crystalline et Ia conformation molCculaire 

de la sCricine obtenue a partir des soies sauvages (Ant-heraea pernyi, Artthenaea pa-
mwsai, Phi lonamia cynthia ricini) CbouillantCes. La structure crystalline et Ia con-

formation molCculaire de Ia sCricine obtenue C partir de Ia soie sauvage lie sont pas 

trbs diffCrentes de cellos de Is sCricine de Ia soie domestique. Le lait que Is 
cericine de Ia soie sauvage soit relativemeilt insoluble par rapport C celfe de 

Boinhyx mori ccc principalement d6 C linteraction chirsique entre Ia sCricine cc des 

composes inorgaoiques mineurs ou tanins ccntenus naturellesient dans Is soie salivage. 

Senicuitural Experiment Station, Yatabe, ibaraki, 305, Japan. 
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Yl)KOZAWA M. 

hproveient of strtchv and feeling properties on silk fabrics. (Amelioration des 

proprietcs d'elasticite Pt (IC toucher des tissus de sote.) 

J. Seric. Sd. Japan, 183, 52(4), p. 300-305. (J,j) 
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SERICIGENES NON-MURIER / NON-MULBERRY SILKWORMS 

KAWAGIJCHI H. 

Characteristics and use of wild silkworm silk. (Chsractéristiques et utilisations 

de la soie sauvage.) 

Kyozorne to Sciren Senshoku, 1982, 33(3), p. 82-87. (J) 

KOBAYASHI N., TANAKA K. ISH1KAWA H. 

Relationship between the occurrence of the nuclear polyhedrosis in Antheraea ywnamai 
and contamination of the polyedra in the field soil. (Relation entre I apparition 

de la polyédrose nucIaire chez Antheraea yamomai et la contamination do sol par les 
polyédres. 

J. Seric. Sci. Jpn. , 1983. 52(4), p. 324-329. (J,j,e) 

The occurrence of the nuclear polyhedrosis and soil pollution by the pathogen 

was investigated by a series of experiments to explicate the factors that cause the 

bad cocoon crop of Antheraea yaniamal. Polyhedra isolated from the soil of rearing 

field showed pathogenicity. Scanning electron microscopic examination revealed a 

close morphological similarity between the polyhedra isolated from the infected 

larvae of Antheraea yamwnai and the polyhedra isolated from the soil. Close simila-

rity was also noted by measuring the optical density at 260 nm between the virus par-

ticles isolated from the infected larvae of Antheraea yamoinar and those obtained from 
the soil. Above results suggested that the polyhedra contained in feces or in dead 

bodies of infected larvae were accumulated in the soil surface layer as a source of 

infection. Prevalence of the nuclear polyhedrosis in Antheraea yamcvna-  was considered 
to be mainly caused by contamination of the field and induced by meteorological con-

dir ions. 

Lapparition do la polyédrose riuclaire et de la pollution par Ic virus patho-

gene a 4t6 )tudiè au rnoyen dune série dexperiences destinéen C d8terminer les fac-

teurs responsables des mauvaises rcoltes do c000n chez Antheraea yamantai . les 

polydres iso1s our le sol sont pathognes. Lexamen au microscope élcctronique a 

rvlé une grande similitude rnorphologique entre les polyédres provenant des larves 

do Antheraea yajnamai infectes et les polydres provenant do sol. tint,  grand simili-

tude a 6galement 6,t6 notóe en mesuraitt la densité optique C 260 urn entre les parti-

cules du virus isolé sur les larves de Antheraea yo.rnamai infect8es et cellos do virus 
isol6 do sol. Les resultats donns ci-dessous suggCrent quo les polyédres contonus 

dans les excrments ou dana les cadavres des larves infectées se soot accumul8s sur 

le sol devenu sinai source dinfection. La frêquence de la polydrose nuc1aire chez 

Antheraea yanicjnai est principalenient due C la contamination do sol et provoqu6 par 

les conditions m6toro1ogiques. 

Faculty of Textile Science and Technoloqy, Shinshu University, (Jeda, A½gano 386, 
la pan. 
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