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INSTRUCTIONS TO THE AUTHORS 
	

NOTE AUX AUTEURS 

SERICOLOGIA is an international journal 
opened to all scientists or specialists 
working on silkworm or mulberry. 

CONDITIONS OF PUBLISHING. 

The authors will send their article in 
duplicate, either to their national corres-
pondarit for SERICOLOGIA, or to the Editor 
of SERICOLOGIA. 

The authors will receive an acknow-
ledgment of their article specifying the 
date and the registration number. 

LANGUAGES. 

The languages allowed in SERICOLOGIA 
are French and English. 

Every article should have a title and 
a summary in these two languages. In case 
the authors belonging to a Member-State 
cannot give a summary in French, the Secre-
tariat General can translate the English 
summary into French. But this can only be 
exceptional. 

PRESENTATION. 

Text 

The text should be typewritten double 
spaced, in its final presentation, on only 
one side and in duplicate, on paper measu-
ring 21x29,7 cm. 

Tables, Figures 

The tables numbered with arabic numerals 
should be presented on separate pages. The 
keys and the titles typewritten separately 
from the tables, must allow to understand 
the tables without having to read the text. 

SERICOLOGIA eat une revue internationale 
ouverte a tous les chercheurs et spécia-
listes travsillant sur les vers a sole et 
le mOrier. 

MODALITES DE PUBLICATION. 

Les auteurs adressent leur article en 
double exemplaire, soit a leur correspon-
dant national de SERICOLOGIA, soit au 
Rédacteur en Chef de SERICOLOGIA. 

Les auteurs recevront un avis de récep-
tion de leur article, indiquant Ia date 
et le numéro darrivée. 

LANGUES. 

Les langues admises dana SERICOLOGIA 
sont 	le Francais et lAnglais. 

Tout article doit comporter un titre 
et un résumé dsns les deux langues. Dana 
le cas oO des auteurs appartenant A un 
Etat-Membre, ne aeraient pam en mesure de 
fournir un résumé en Francais, le Secrets-
nat Général peut se charger de la traduc-
tion en Francais du résvmé en Anglais. Le 
recours A cette facilité doit être exce-
tionnel. 

. ooecmMrTTnN 

Tex te 

Le texte sers dactylographié, en double 
interligne, dans ma presentation definitive 
dun seul côté et en double exemplaire, 
sur papier format 21x29,7 cm. 

Tableaux, Figures 

Les tableaux, numérotés en chiffres 
arabea, seront présentés sur des feuil.es  
séparéea. Les lAgendes et les titres, dac-
tylographiAs séparément des tableaux, di-
vent permettre de comprendre les tableaux 
sans avoir recours mu texts. 
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The figures and pictures should be num-
bered with arabic numerals. The keys should 
be typed on a separate page. The documents 
which are sent, in duplicate, should be 
originals of a good quality. The author's 
name and the number of the figure should 
be typed on the back of each document. The 
reduction wished should be specified. The 
size of the characters used must be taken 
into consideration in order that they keep 
legible after the reduction. 

Address of the laboratory or of the station 

At the end of the paper, the author 
should specify the name and address of the 
laboratory or of the station where the 
research has been carried out. 

Bibliographical references 

The references should be listed at the 
end of the paper and classified in the 
alphabetical order of the authors quoted 
in the paper. They should include the name 
of the author(s), the initials of the first 
name(s), the date of publishing in brakets, 
the entire title of the article, the abbre-
viation of the periodicals used in Biolo-
gical Abstracts and Chemical Abstracts, 
the number of the tome, possibly the number 
of the volume in brakets, the first and 
the last page. References to books should 
include the name, the initials of the first 
name(s) of the author, the year of publica-
tion in brakets, title of the chapter if 
any, tne title of the book, possibly the 
name of the editor, the number of the edi-
tion if it is not the first one, possibly 
the first and last page of the chapter, 
the place of publication, the name of the 
publisher, the number of pages. 

Examples 

Les figures et les illustrations seront 
numérotées en chiffres arabes. Les légendes 
seront fournies sur one feuille séparée. 
Les documents communiqués, en double exem-
plaire, doivent tre des originaux de bonne 
qualité. Le nom de lauteur et le numéro 
de Is figure seront portés mu dos de chaque 
document. Ii devra égaiement être fait men-
tion de la reduction souhaitée. Ii faudra 
tenir compte de Is dimension des lettres 
utilisées afin que celles-ci restent lisi-
bles aprhs reduction. 

Adresse du laboratoire ou de la station 

A la fin du texte, l'auteur indiquera 
le nom et l'adresse du laboratoire ou de 
la station oO la recherche a été effectuée. 

Références bibliographiques 

Les références seront placées a la fin 
du texte et classées par ordre aiphabbtique 
des auteurs cites dans le texte. Elles corn-
porteront le nom du ou des auteurs, Les 
initiales du ou des prhnoms, is date de 
publication entre parentheses, le titre 
compiet de i'article, l'abréviation de is 
publication suivant lea normes de Biologi-
cal Abstracts et de Chemical Abstracts, le 
numéro do tome, éventueliement le numéro 
du volume entre parentheses, is premiere 
et la dernière page. Les références d'ou-
vragea comporteront le nom et lea initiales 
du ou des prhnoms de lauteur, l'année de 
publication entre parentheses, éventuelie-
ment le titre du chapitre, le titre de 
iouvrage, le nom de l'éditeur le cam 
échéant, le numAro de l'édition si cm nest 
pas Is premiere, éventLlellelfient la premiere 
et Is dernière page du chapitre, le lieu 
et le nom de la maison dédition, le nombre 
de pages de l'ouvrage. 

Exemples 

ITO T. (1978). Silkworm. In 'The silkworm 	An important laboratory tool'. 

Ed. TAZIMA Y., pp 121-157, TOKYO, KODANSHA Ltd., 307 p. 

TOJYO I. (1979). SpontaneouS yellow leaf mutant derived from a mulberry 
variety, Ichinose. J. Sericult. Sci. Japan, 48(1), p. 65-70 

4. REPRINTS. 

The authors will receive 50 free re-
prints, sent by air mail. Additional copies 
and the air mail postage will be charged 
to the authors who should make the request 
as they send the article. 

A TTRCR_A_PART 

Les auteurs recevront 50 tirés-à-part 
gratuits, expédiés par bateau. Les tires-
A-part supplémentaires Sinai que i'expédi-
tion par avion seront facturés aux auteurs 
qui devront en faire la demande en méme 
temps que l'envoi de larticle. 



COMMISSION SERICICOLE INTERNATIONALE 

INTERNATIONAL SERICULT(JRAL COMMISSION 

RECORDS AND INFORMATION 
	 ACTES ET INFORMATIONS 

Meeting of the Board of the Executive Com-
mittee. 

The meeting of the Board of the Execu-
tive Committee took place in Lyon on 
February 2nd 1982 at the Commission Head-
quarters in the new premises of the Na-
tional Sericultural Unit. Mr. De MENDONCA 
LIMA (Brazil), Mr. HALIMI (France), Dr. 
BOUVIER, Secretary General of the Commis-
sion and Mr. HUGUES, Deputy Secretary 
General, attended this meeting. India was 
not represented. 

The agenda was as follows 

- Examination of the accounts for 1981. 
- Meeting of the Executive Committee 

in London. 
- Congress of Bangalore. 
- Examination of the Indian proposal 

to the Conference of Lyon and of the 
Sericultural Progress Funds. 

- Examination of the proposal of the 
International Society for non-Mulberry 
Silks. 

- Other questions 	the only question 
examined was related to the way of 
supplying Sericologia 

The principle of subscription to 
Sericologia as a way of supplytng the 
journal had been adopted at the Conference 
of Lyon held on Mai 1981 : thus, most of 
the publication and forwarding expenses 
would have been defrayed. 

Reunion du Bureau du Comité Exécutif. 

Le Bureau du Comité Exécutif sest r6uni 
a Lyon le 2 février 1982 au siege ce la 
Commission, dana lea locaux nouvellament 
amAnagés de lUnité Nationale Sériciole. 
Ont assisté a la reunion 	M. De MENJONCA 
LIMA, représentant du Bréail, M. HA.I'4I, 
représentant de la France, ainsi qI.e le 
Dr. BOUVIER et M. HUGUES, Secrétaire Jéné-
ral et Secrétaire Général Adjoint ce la 
Commission. LInde nétait P55 représentée. 

Lea points suivants étaient inscrits 
8 1ordre du jour 

- Situation financiêre de 1981. 
- Reunion du Comité Exécutif 8 Lordres. 

- Congrèa de Bangalore. 
- Examen de la proposition indienne A 
is Conference de Lyon et examen du 
Fonds de Progrés Séricicole. 

- Examen de la proposition de la SociétC 
Internationale des Soles non-Mu?:er. 

- Le mode de diffusion de "Serico_ogia" 
a été étudié a loccasion des ques-
tions diverses. 

La Conference réunie A Lyon en msi 1981 
avait adopté le principe dune diffusion 
de Sericologia par abonnement 	le prix 
de labonnement devant couvrir la plus 
grande partie des frais d'impression et 
de distribution. 

6 
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The results of the campaign launched 
in September show a small number of sub-
scriptions, moreover, several developing 
countries informed us of their difficulties 
to subscribe. 

Aware of the financial effort that the 
subscription to a journal may represent 
in some countries, and considering that 
it is up to I.S.C. to play an active role 
in the spreading of scientific and techni-
cal knowledge, the Board of the Executive 
Committee adopted the following way of sup-
plying 'Sericologia' proposed by the Secre-
tary General 

- Maintaining of a limited number of 
free of charge issues sent by air mail to 
the administrations and services concerned. 

- Free of charge sending of Sericologia 
by land and sea mail to every requesting 
person. 

- Invoicing of postage expenses by air 
mail. 

The Board of the Executive Committee 
suggested that a new campaign should be 
launched on this ground. 

A la suite dune campagne dabonnesent 
lancée en septesbre. le nombre des demandea 
a été très limité et plusieurs pays en voie 
de dAveloppesent nous ont fait connaTtre 
les difficultés rencontrées pour souacrire 
les abonnements. 

Conscient de leffort financier que peut 
représenter l'abonnement a une revue dans 
certains pays et estimant quil appartient 
A la C.S.I. de participer activement A la 
diffusion des connaissances scientifiques 
et techniques, le Bureau du Comité Exécutif 
a approuvé les propositions du Secrétaire 
Général dadopter le mode de distribution 
suivant 

- Maintien dun nombre limité dexem-
plaires par voie aérienne aux administra-
tions et services concernés. 

- Envoi gratuit de Sericologia par voie 
de surface a toute personne en faisant la 
demande. 

- Facturation des frais de port pour 
envoi par avion. 

Le Bureau du Comité Exécutif a demandé 
qu'une nouvelle prospection soit lancée 
sur ces bases. 



INFORMATIONS SOlE ET SERICICUL.TURE 

SILK AND SERICULT(JRE INFORMATION 

INDIA 

Shifting of the Central Silk Board head-
Quarters from Bombay to Bangalore. 

Karnataka, the premier mulberry silk 
producing State of the country which ac-
counts for 70 % of national raw silk output 
is, presently, involved in the implementa-
tion of an ambitious World Bank aided serf-
culture development programme which envi-
sages the doubling of production from the 
current level of 2,600 tonnes to 4,500 
tonnes per annum, by 1985. It is precisely 
in the context of these important factors 
that the Government of India has decided 
to shift the headquarters of Central Silk 
Board from Bombay to Bangalore. The credit 
for bringing the CSB Secretariat to 
Bangalore goes to the Honbie Chief Minis-. 
ter of Karnataka who took personal interest 
to see this proposal through. 

(Source r Indian Silk) 

Retirement of Mr. SAPTHARISHI. 

Mr. Sapthariahi has retired from h 
position of Special Secretary of CSI 
Mr. A.P. BHATIKAR is now the Secretary of 
CSB. 

A new block for the Central Sericultural 
Research and Training Institute in Mysore. 

The foundation stone of the new research 
and Technical block has been laid down. 

(Source 	Indian Silk) 

I NDE 

Transfert du siege du Central Silk Board 
de Bombay a Bangalore. 

Le Karnataka, premier Atat producteur 
de soie mOrier du pays avec 70 % de la pro-
duction nationale de soie grège, est engage 
A Iheure actuelle dana la réalisation dun 
ambitieux programme de développement de 
la sériciculture aide par la Banque Non-
diale, qui vise a doubler la production 
qui est de 2 600 tonnes actuellement pour 
atteindre 4 500 tonnes par an dici 1985. 
Cest précisément dans Ce contexte que le 
Gouvernement Indien a pris la decision de 
transférer le siege du CSB de Bombay a 
Bangalore. Ce transfert du Secretariat du 
CSB est a porter au credit du Premier 
Ministre du Karnataka qui sest personnel-
lement intCressé A la réalisation de ce 
projet. 

(Source 	Indian Silk) 

Depart de M. SAPTHARISF1I. 

N. Saptharishi a céssé sea fonctions 
de Secrétaire Special du CSB. M. A.P. 
BHATIKAR assure donc désormais la charg& 
exclusive de cet organisme. 

(in bBtiment supplémentaire pour l'Institut 
Central de Recherche et de Formation Seri-
cicole de Mysore. 

La premiere pierre du bAtiment 002  de 
Recherche et de Technique a été posée. 

(Source : Indian Silk) 

8 
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Anti-Uzy fly campaign. 

The Campaign launched against the UZY 
fly which is devastating the main sericul-
tural states of India : Karnataka, Tamil 
Nadu, Andhra Pradesh and West Bengal, is 
being carried on. The Indian Government 
has cleared the scheme of the Central Silk 
Board that envisages to launch an all-out 
national campaign against the infestation 
of Uzy fly. Considerable subsidies have 
been raised for this purpose. 

(Source 	Indian Silk) 

LEBANON 

The Lebanese Minister of Agriculture, 
Mr. Mustapha Dermaika, and the Executive 
Director of the World Food Programme, Mr. 
Bernardo de Azevedo Brito, have signed an 
agreement involving international aid 
amounting to 1.5 million dollars for the 
revival of sericulture in Lebanon. 

A five year plan to be managed by the 
Lebanese Silk Office provides for an annual 
production of 95 tonnes of cocoons by 1986. 

(Source : Indian Silk) 

JAPAN 

Negociations between Japan and China. 

The delegates from the Japanese and 
Chinese Governments met twice 	in Pakin 
on October 8th and 9th 1981 and in Tokyo 
on December 18th and 19th 1981. 

These two meetings did not unable to 
come to an agreement. 

Negociations between Japan and the Republic 
of Korea. 

The Japanese and Korean Governments 
which met in Seoul on October 30th and 31st 
1981 failed to come to an agreement about 
the volume of silk goods imports. 

Lutte contra la mouche Ouzy. 

In liit-to contra la moucha Oiy c111i pro-
voque dimportants dégts dans les princi-
paux 6tats séricicoles de lInde : Ia 
Karnataka, le Tamil Nadu, lAndhra Pradesh 
et le Bengale Occidental, se poursuit. Le 
Gouvernement Indien a précisé le plan dac-
tion du CSB qui envisage de lancer une cam-
pagne de lutte de grande envergure contre 
ce ravageur. Dimportants credits ont été 
débioques A cet effet. 

(Source : Indian Silk) 

LIBAN 

Le Ministre libanais de l'Agriculture, 
M. Mustapha Dermaika et le Diractaur Exé-
cutif du Programme Alimentaira Mondial, 
M. Bernardo de Azevedo Brito, ont signé 
un accord portant sur une aide de 1,5 mil-
lions de dollars pour la relance de la 
sériciculture au Liban. 

Un plan de 5 ans, sous la direction de 
lOffice de la Soie du Liban, prévoit une 
production annuelle de 95 tonnes de cocons 
d'ici 1986. 

(Source 	Indian Silk) 

JAPON 

NAgociations entre le japon et la Chine. 

Las représentants des Gouvernements 
japonais et chinois se sont rencontrés A 
deux reprises : A Pékin le 8 et 9 octobre 
1981 et a Tokyo le 18 et la 19 décambre 
1981. 

Ces daux rancontres n'ont pas persia 
daboutir a un accord. 
Négociations entre la Japon et is Répu-
blique de Corée. 

Las Gouvarnements japonais et coréans 
qui se sont rencontrés 1e 30 et le 31 
octobra 1981 A Seoul pour is saconde fois 
n'ont pu se mettre daccord sur le volume 
des importations de produits soyeux. 

Expected Imports of cocoons for silk year Previsions des importations de cocons pour 
1981. 	 l'année soia 1981. 

On November 27th 1981, the Ministry of 
Agriculture, Forestry and Fisheries announ-
ced that it decided the dried cocoon im- 

Le 27 novambre 1981, la Ministra de 
lAgricuiture des Forêts et des Péches a 
indiqué qua 750 tonnes de cocons aecs 
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ports for silk year 1981 ending May 1982 
to be 750 tons, which accounted for about 
50 % of the previous year, 1,460 tons. 

Under the present circumstances where 
raw silk is imported exclusively, basically 
speaking there is no need to import co-
coons. However, in response to overseas 
countries'strong request, a compressed 
quantity is allowed to be imported.  

seraient importés au cours de l'année soie 
1981. Lannée soie se terminerait en mai 
1982. Ce chiffre représente 50 % des impor-
tations de i'année précédente qui étaent 
de 1 460 tonnes. 

Dans les circonstances actuelles oO 
seule la soie grege eat importée, ii ny 
a pas lieu a proprement parler d'impo'ter 
des cocons. Toutefois, afin de répoi&'e 
aux demandes pressantes des pays étrangers, 
ii a été décidé dimporter une quantité 
réduite de cocons. 

Campaign for higher silk demand becomes La campagne pour promouvoir la demande 

active. 	 de soie entre dans ma phase active. 

As the year rolled on, various events 
for the purpose have been pushed aggres-
sively 

- In July, comfortable silk life exhibi-
tion was sponsored by the Japan Silk Asso-
ciation at a leading hotel in Tokyo to 
display original items. 

- In October, silk fair was held at 13 
shops of main department stores in Tokyo 
to show and sell various kinds of silk pro-
ducts. To back up, sany posters were put 
up at stations and in cars. 

- In October to November, a coordinated 
campaign for silk products through TV and 
posters at stations and in cars was staged. 

- In October, Mass media publicity is 
going on, sending manuscripts on silk to 
newspapers, national and local, and maga-
zines. 

- From November 28th-30th, Agriculture, 
Forestry and Fisheries Festival took place 
at the Tokyo international sample fair hall 
sponsored by M.A.F.F. and Japan A.F.F. Pro-
motion Society. J.S.A. supported the event 
aggressively. 

Sales of silk products increased three 
times that of last year, with 110,000 
people attending. 

Especially popular was the object 
teaching by free distribution of living 
silkworms and cocoons to visitors, particu-
larly to children. 

En cours d'année, diverses actions ont 
été menées de facon "agressive": 

- En juillet, une exposition me'tant 
en avant le confort de vivre dans la soie, 
patronnée par 1 Association japonaise de 
la Soie, sest déroulée dans un grand notel 
de Tokyo. Des articles originaux ont été 
présentés. 

- En octobre, une foire de la soie a 
eu lieu dans 13 boutiques des principaux 
magasins de Tokyo afin de presenter et 
vendre divers articles en soie. Cette mani-
festation a donné lieu A une canpsgne 
daffichage dans les gares et les voitures. 

- D'octobre A novembre, une canpagne 
pour les produits soyeux a été menée con-
jointement A la télévision et par woie 
daffiches dans les gares et les voiures. 

- En octobre, poursuite de laction pu-
blicitaire par l'envoi d'articles sur la 
soie aux journaux nationaux et régio-laux 
et aux magasins. 

- Du 28 au 30 novembre, déroulemant du 
Festival de 1'Agriculture, de la Fo'êt et. 
des Péches dans les locaux de is foire 
déchantillonnage internationale de Tokyo 
sous legide du M.A.F.F. et de la Socét( 
japonaise de promotion de 1 Agriculture. 
L'Association Japonaise de la Soie a ap-
porte son soutien A cette manisfestatian. 

Lea ventes de produits soyeux ont tripl.i 
par rapport a l'année précédente. 110 000 
visiteurs se sont déplacés. 

La distribution gratuite de vers a soie 
vivants et de cocons aux visiteurs, notam-
ment aux enfants dans un but pédaggique, 
a été un succès populaire. 
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- On the same days, the 1981 National 
Dyeing and Weaving Festival was held at 
the same hail as above, displaying repre-
sentative silk products from silk weaving 
centers throughout Japan. 

Incidentally, on the opening day of the 
above events, the Crown Prince and Princess 
Michiko visited there. 

Cocoon crops in 1981. 

The 1981 cocoon crops were announced 
by M.A.F.F. on December 24th. 

- En rnême tampa et au mme endroit sest 
tenu le Festival National 1981 de la Tein-
ture et du Tissage oO ont été présentés 
des produits venant des divers centres de 
tissage du Japon. 

La Prince Imperial. et  la Princesse 
Michiko ont visité ces deux expositions 
Ic jour de leur ouverture. 

Récolte de cocons en 1981. 

Le 24 décembre 1981, le M.A.F.F. a pré-
senté las chiffres de production de cocons 
en 1981. 

I 	1981 

on n es/I 001 

Spring 24,348 

I 	tony Autumn 15, 189 

Late Autuin 25,250 

I 	Total 64,787 

Variation 

80/81 

-------- 
i 
 -------------------------- ---- -------------- 

- 7 1 	 Printemps 

- 25 1 	 I Debut Automne 

+ 7 1 	 Fin Automne 

- 11 1 	I Total 

Imports of raw silk scheduled for 1980 
partially reopened. 

The Japan raw silk and sugar price sta-
bilization Agency announced on December 
25th 1981 that the unified imports of raw 
silk which had been stopped for the last 
one year and nine months would be reopened. 

The quantities are 2,000 bales from 
China, 1,300 bales from South Korea and 
360 bales from other countries, totaling 
3,660 bales, which represents a partial 
fulfillment of the bilateral agreements 
for the fiscal year 1980. 

Basic policies for sealing reeling equip-
ment decided. 

The Japan machine-reeling industrial 
association decided its basic policies for 
sealing reeling equipment on December 23th 
1981. Principal points are 

- The sealing period is 3 months from 
April 1st to June 30th 1982. 

- The basic date for c*mputing the 
number of basins shall be November 30th 
1981. Of the basins held on that day, those 

Reprise partielle des importations de soie 
grège prévues pour 1980. 

LAgenca japonaisa de stabilisabion du 
prix de la soie grCge et du sucre a mnnoncé 
le 25 dAcembre 1981 la reprise des importa-
tions unifiAes de soie grAga qui avaient 
été arrêtéas depuis un an et neuf mois. 

Lea quantites ont été fixées a 2 000 
balles pour la Chine, 13 000 balles pour 
la Corée du Sud et 360 balles pour les 
autres pays soit en tout 3 660 balles 
reprAsentant une execution partielle des 
accords bilatAraux pour l'année fiscale 
1980. 

La politique de baee pour is mime SOUB 

scellés des équipementm de filature. 

Le 23 décembre 1981, 1'Association 
japonaisa des filateurs industrials a fixé 
sa politique de base pour la mise sous 
scellés des équipements de filature 

- Lea équipements seront sous mcellés 
durant 3 mois, d'avril a juin 1982. 

- La date de référence pour Ia recen-
sement des machines Sara le 30 novembre 
1981. Las bassines qui ne fonctionnaient 
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put out of operation shall be sealed 100 %, 
while those in operation shall be sealed 
25 % of the average basins in November. 

pas a cette date seront scellées a 1)0 % 
alors que celles qui étaient en produc:in 
seront acellées a raison de 25 % du nonbre 
moyen de bassines en novembre. 

I.S.A. 

CONGRESS OF THE INTERNATIONAL SILK ASSO-
CIATION IN LONDON IN SEPTEMBER 1982. 

The next Congress of the International 
Silk Association will take place in London 
from 20th-24th September 1982. The holding 
of the International Silk Association 
Congress is always an important event, 
moreover, the part devoted to receptions 
and entertainment seems to be particularly 
well organized by the British Silk Asso-
ciation. 

At a time when the situation on the silk 
market seems to be extremely strained, dis-
cussions are likely to be interesting. More 
than anyone else, silk producers will show 
a keen interest in the works carried out 
in Section I/Il Sericulture and Silk ree-
ling, and Section III Trade in raw silk, 
particularly with regard to the poaitioflS 
of I.S.A. on aid to those countries now 
developing sericulture and the results of 
experiments carried out on testing of raw 
silk. 

A.I.S. 

CONGRES DE LASSOCIATION INTERNATICNPLE 
DE LA SOlE A LONDRES EN SEPTEMBRE 1962, 

Lassociation Internationale de la So:e 
tiendra son prochain Congrès 	Londres du 
20 au 24 septembre 1982. La tenue dun 
Congrès de lA.I.S est toujours un é'.'ène-
ment important et de plus il semble que 
l'Association de la Soie de G-ande 
Bretagne sit particulièrement bien priparé 
la partie distraction et reception. 

Lea discussions promettent dAtre inté-
ressantes a un moment 00 la situatiofl cur 
Ia marché de la sole semble extrémernent 
tendue. Les producteurs de soie en particu-
her suivront de trés pres les travaux des 
Sections I/Il Sériculture et filature, et 
III Commerce des soies grAges, notamirent 
en ce qui concerne les positions de 
lA.I.S. en matlére daide aux pays deve-
loppant la sériciculture, et les résLltats 
des etudes cur les essais electroriques 
des soies grèges. 
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SILK. III. SERICIN PHYSICAL STRUCTURE 

SOlE. III. SERICINE 	STRUCTURE PHYSIQUE 

Keiichi XOM4TSU 

Division of Chemistry, SeriulturaL Experiment Station, Ministry of Agriculture, Forestry 

and Fisheries, Yatabe, Ibaraki 305, Japan. 

Abstract.- The molecular conformation of 
sericin in water is reported to be mainly 
a random coil with a part of B-structure. 
a - helic structure has not been detected, 
but possibly in sericin IV fraction. Con-
format ional transitions of sericin from 
random coil to higher order structure are 
irreversible. Such denaturat ion occurs 
after repeated absorption and desorpt ion 
of moisture and decreases the water solubi-
lity of sericin. Crystallographic studies 
of stretched sericin show an antiparallel-B 
structure. Sericin IV fraction the clo-
sest component of sericin to fibroin in 
the cocoon filament, has polypeptide chains 
arranged in a cross-B structure. Relation-
ships between liquid sericin in the silk 
gland, suture sericin, air-dried silk gland 
sericin and stretched sericin are descri-
bed. Applications for optimizing the reela-
bility of cocoons can be drawn according 
to the water content in the environment 
when silkworms are spinning. 

INTRODUCTION 

In the preceding part of our review on 
the chemical structure of sericin from 
Bombyx mori silkworm (Sericologia 21.4), 
we focused attention on the behaviour of 
four sericin fractions or species in hot 
water in relation with their amino acid 

Abstract.- La conformation molJculaire le 
la sJricine dans l'eau est une pelote sta-
tistique avec une part de structure i.La 
structure en hdlice a n'a pu être mise en 
evidence. Il est possible qu'elie eriste 
dans la fraction IV. Les transitions con-
formationnelles de la séricine de la p.lote 
statistique a des structures ordonnde (ou 
rdgnliéres sont irrCversibles. line dCnatu-
rat ion de ce type se produit apras al- scrp-
tion et désorption rdpdtdes d'humidié at 
provoque une diminution de la solulilité 
de la séricine dans 1 'eau. Les etudes cnis-
tallopaphiques de la sJricine étiré man-
trent une structure antiparalléle E . La 
fraction IV de la sdricine, composant de 
la sdricine le plus proche de la fibrcvne 
dans la bave du cocon, présente des chanes 
polypeptidiques disposdes en structure 
croisde B . Les relations entre la sdrcin-' 
liquide dans la glande sdricigéne, la sJri-
cine des fils de suture, la sdriine de 
la glande sdricige'ne séchde d l'air et l.a 
sdricine dtirde, sont prdsentdes. .ea rd-
sultats peuvent Btre utilisds pour anClic-
rer le dévidage des cocons en tenani compe 
du de.qrd hygromdtrique au cours du f iage. 

INTRODUCTION 

Dana la premiere partie de note revje 
sur la structure chimique de la sAricine 
du ver a sole Bombyx mon (Sericologia 
21.4), nous nous sommes intéressés au corn-
portement des quatres fractions ot. espè:es 
de la séricine dans l'eau chaude en rea- 
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compositions, especially that of sericin 
IV, the closest component to fibroin core 
secreted in the posterior section of the 
middle silk gland. Despite of the present 
lack of significant biochemical data on 
amino acid sequences of sericin, a physical 
approach yields valuable information for 
suitable applications in sericultural tech-
nology. 

tion avec leur composition en amino-acides, 
notamment celle de is séricine IV, compo-
cant le plus proche de lAme de fibrolne 
sécrétée dans la section distale de la par-
tie moyenne de Is giande sericigène. En 
dépit du manque present de données biochi-
miques precises sur lea sequences amino-
acides de la séricine, une approche physi-
que fournit des informations importantes 
qui permettent des applications dans le 
domaine de la technologie séricicole. 

1. THE MOLECULAR CONFORMATION OF SERICIN 
AND ITS TRANSITION 

IIZUKA (1969) reported that sericin ex-
tracted from the liquid silk and fresh 
cocoon shell of a sericin silkworm mutant, 
which secretes only sericin and no fibroin, 
is a random coil with 5 to 101% 0-structure 
and no a-helix. When 50% dioxane or metha-
nol was added, the B-structure sericin was 
increased, and its film had a cross B-
structure, but whether or not cross-B 
structure in intrinsic or not is not clear. 
KOMATSU (1975) also reported that in a 
aqueous solution, sericin displays both 
random coil and B-structure, but lacks a-
helix. He found that the percentage of 0-
structure is higher in the hardly soluble 
sericins both from the liquid silk in the 
silk gland and in the cocoon filament. 
These observations thus suggest a relation-
ship between solubility in hot water and 
molecular conformation. To date, most expe-
rimental evidences indicate that sericin 
exists mainly in the random coil or 8-
structure, although TSUKADA et al., (1979) 
claims that aged. Their results based only 
on the analysis of circular dichroism spec-
trum indicate that water extracted sericin 
may contain a small fraction (10%) of a-
helix. KATAOKA (1977a) on the other hand 
argued that 0-structures are not generally 
found in liquid sericin, and that these 
structures detected in previous experiments 
were due to the contamination of the hemo-
lymph of silkworm. KOMATSU (1980) objected 
that part of sericin IV becomes opaque be-
cause of the co-existing cocoon wax, but 
it is not coagulated. We believe that 0-
structure is intrinsic to liquid silk.  

1. LA CONFORMATION MOLECULAIRE DE LA SERI-
CINE ET SA TRANSITION 

IIZUKA (1968) a signale que la aéricine 
provenant de la soie liquide et de is coque 
soyeuse des cocons frais de vers A soie 
mutants pour Is séricine, qui sécrétent 
uniquement de is séricine et pam de fi-
broine, est sous forme de pelote statis-
tique avec 5 ou 10 % de structure B  mais 
sans hélice a . Quand on ajoute 50 % de 
dioxane ou de methanol, le taux de struc-
ture B  augmente et le film de séricine pré-
sente une structure B  croisés. Le caractAre 
intrinsèque de cette structure a croisAe 
nest pas établi avec certidude. KOMATSU 
(1975) a égalernent montrA quen solution 
aqueuse, la séricine présente lea deux con-
formations : pelote statistique et struc-
ture B , maim pss d'hélice a . Cet auteur 
a également montré que le pourcentage de 
structure B  est plus élevA dans les men-
cines difficilement solubles queues pro-
viennent de is voie liquide ou de is bave 
du cocon. Ces observations suggèrent donc 
quil existe une relation entre is solubi-
lité dans i'eau chaude et la conformation 
moléculaire. La plupart des données expéri-
eentales obtenues A cc jour montrent que 
la séricine existe surtout sous forme de 
pelote statistique ou de structure B  .Tou-
tefois, TSUKADA et al.(1979), en me fon-
dant uniquement sur l'snalyse de spectres 
de dichroisme circulaire, suggArent que 
la séricine extraite A leau pourrait con-
tenir une petite fraction (10 %) d'hé-
lice a . Par ailleurs, KATAOKA (1977a), 
pretend qu'il nl'y a généralement pam de 
structure B  dans la séricine liquide et 
que ces structures mises en evidence dans 
des experiences anténieures seraient dues 
A des contaminations de l'hCmolymphe des 
vera A soie. KOMATSU (1980) indique pour 
ma part qu'une partie de la sénicine IV 
est rendue opaque par is presence de cire 
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Fig. 1. Changes of amide I and II 
bands in infrared absorption sçec-
trum of sericin I by repeat of 
moisture absorption-desorption and 
by heating under dried or moistened 
condition (Komatsu, 1975) 

Fig. 1. Modifications des band.3s I 
at II des ajnides dana 1a spatr'e 
d'absorption infrarouga de La so-
ricine I sous L'effet de i 'abs 7rc-
tion at de La ddsorption d'hunridi-
tO rOpOtOes at de La chateur saci'.a 
ou humide 

If denaturation of proteins is defined 
as an irreversible change of molecular con-
formation and a higher order structure spe-
cific of one protein (WU, 1932), the con-
formational transition of sericin from its 
random coil to its 0-structure, more inso-
luble one, by repeated absorption and de-
sorption of moisture and by heating during 
the absorbed state (Fig. 1 and 2; KOMATSU, 
1975) may also be regarded as a denaturs-
tion. Examples of reversible changes of 
molecular conformation by increase or de-
crease of water content are known for 
poly-L-lysine hydrochloride (ELLIOTT at 
at., 1957) and poly-L-glutarnic acid and 
its sodium salt (LENORMANT at at., 1958) 
and are due to the interactions of the 
charged side-chain ions. The conformational 
change of sericin described here is irre-
versible and is thus an example of denatu-
ration. Its mechanism can be visualized 
as follows (KOMATSU, 1975). By the absorp-
tion of water molecules, the intramolecular 
bonds of sericin having random coils are 
broken, and the folded structure becomes 
an unfolded and an extended structure and 
is transformed into a B-structure, more 
stable regarding energy. Even when the 
water molecules are removed by drying, the  

du cocon asia quelle ne coagule pas. N3us 
estimons que la structure A eat intrinsèque 
A la soie liquide. 

Si la dénaturation des protélner est 
définie comme un changement irreversible 
de conformation moléculaire et comme une 
structure dordre supérieur spéc_fique 
dune protélne (WU, 1932), la transition 
conformationnelle de la séricine de la e-
lote statistique en structure B , qe.i eat 
plus insoluble, par absorption et disinrp-
tion dhumidité répétées at par chaffage 
au cours du stade absorbé (Fig. 1 ot 2 
KOMATSU, 1975), peut également être ccrsi-
dérée comme une dénaturation. Des exerrples 
de changement reversible de conforrnatior 
moléculaire par augmentation ou dim:nutior 
de la teneur en eau sont connus pour Ic 
chlorhydrate de poly-L-lysine (ELLIOT eta)-. 
1957) et pour le poly-L-acide glu:amique 
at son sel de sodium (LENORMANT 3t 01. 
1958). 115 sont dus A des interactions aver 
lea ions charges des chalnes latérales. 
Le changement conformationnel de Is men-
cine décrit ici eat irreversible e eat 
donc un example de dAnaturation. La méca-
nisme peut Atre explicté de la facor suo- 
vante (KOMATSU 1975) 	lea liaisons intro- 
moléculaires de la aéricine sous sa fornie 
de pelote statistique sont rompues par 
l'absorption de molecules deau ; is struc-
ture repliée se déplisse at se distend en 
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O,3raI not treateo, b. 	 3 tirnes, c. After treatment 	tines 

Fig. 2. Change of X-ray diffraction pattern of sericin I by repeat 
of moisture abaorption-desorption treatment (Komatsu, 1975) 

Fig. 2. Modificat ions du diaqramme do diffraction aux rayono X do La 
sdricine I consdcutives d l'ahsorrtion at a La ddsorption 
rdpétdes d 'hwniditd 

fl 2 , / 

:T A,v 

Fig. 3. X-ray diffraction pattern of 5 times-stretched sericin and its 
shematic representation (Komatsu, 1975) 

Fig. 3. L3iagranvne do diffraction aux ragons X do La sdricine dtirdo 5 fois 
at sa reprdsentat ion schdmatique 
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part of sericin transformed into 8-struc-
ture is fixed by its new intermolecular 
hydrogen bonds and remains crystallized. 
In a new cycle of water absorption, the 
crystalline structure remains unaffected, 
only the hydrogen bonds in the random coil 
domains can be broken, and a further frac-
tion of the random coil state crystallizes 
in a 8-structure. Therefore absorption and 
desorption of moisture increases the pro-
portion of 8-structures and promotes crys-
tallization. Heating during absorption 
increases molecular mobility and accelera-
tes 8-transformation and crystallization. 
Since repeated absorption and desorption 
of water progressively denature sericin 
and increases its 8-content, it becomes 
harder and harder to dissolve. This scheme 
thus accounts for the decreased swelling 
and solubility of sericin in the cocoon 
shell subjected to repetitive cycles of 
water absorption and desorption or heating 
during water absorption in the process of 
fi lature. 

KATAOKA (1977 a,b,c) conducted experi-
ments using membranes and stated that water 
is required for sericin to be transformed 
from amorphous structure into a 8-struc-
ture, and that transformation of random 
coil into pleated-sheet structure depends 
on time lag during which the moisture con-
tent of sericin changes from 30 to 80%. 
He found that the completely amorphous se-
ricin dried at 20°C at a relative humidity 
of 80% remains insoluble, the difference 
between the two sericins being the presence 
or absence of intermolecular hydrogen 
bonds. He assumed that although the cocoon 
filament immediately after spinning is 
amorphous, mounting of the silkworms in 
a humid environment would allow the confor-
mational change of sericin from amorphous 
to ordered structure, thereby promoting 
crystallization, and worsening the reelabi-
lity of the cocoons. The diffusion beha-
viour of the water molecules in sericin 
membranes with various moisture content 
and drying speeds has been investigated 
by KITAMURA at at., (1975). They showed 
that hygroscopicity, ability of swelling 
and dissolution are lower, the higher the 
moisture content, and the slower the drying  

se transformant en structure 8  plus stable 
du point de vue énergétique. De plus, lore-
que les molecules d'eau sont éliminées par 
séchage, la partie de séricine transforrrée 
en structure 8  eat maintenue par ses liai-
sons hydrogènes intermoléculaires et rete 
donc cristallisée. Au cours dun nouveau 
cycle dabsoption d'eau, la partie crste1- 
line nest pas modifiée 	seules les liai- 
sons hydrogènes situêes A 1int6rieur des 
regions en pelote statistique peuvent é:re 
rompues et une nouvelle fraction de peite 
Statistique cristallise en structure B 
Labsorption et la désorption dhumidité 
augmentent donc la proportion de struc-
ture B  et favorisent la cristallisatior.. 
Le chauffage au cours de l'absorption ac-
croit la mobilitA moléculaire et accéère 
la transformation 8 . Comme l'absorption 
et la désorption d'eau répétées dénaturent 
progressivement la séricine et augmen'ent 
sa teneur en structure B , celle-ci dev Lent 
de plus en plus difficile A dissoudre. Je 
schema rend compte de la diminution du gon-
flement et de is solubilitC de la séricine 
de la coque soyeuse soumise a des cycles 
répétés d'absorption et de désorption c'eau 
ou de chauffage au cours de l'absortinn 
d'eau durant la filature. 

KATAOKA (1977 a,b,c) au cours dexpé-
riences utilisant des membranes a montré 
que l'eau est nécessaire a la transfor-
mation de la séricine de sa structure amor-
phe en structure B  et que cette transfr-
mation de is pelote statiatique en feuillet 
plissé depend du temps quit faut pour que 
l'humidité de la sAricine passe de 30 A 
80 %. La séricine amorphe séchée A 200C 
avec 80 % d'humiditA relative reste ir.so-
luble. La difference entre les deux sCri-
cines eat la presence ou i'absence de liai-
sons hydrogenes intermoléculaires. Cet 
auteur pense que, bien que la bave du cocon 
soit amorphe après le filage, la riontée 
des vera a soie dana une ambiance numide 
peut provoquer le changement conformation-
nel de la aCricine amorphe en stricture 
ordonnée, facilitant sinai la cristalli-
cation et diminuant la filabilité des co-
cons. Le comportement de diffusicn des 
molecules d'eau dens des membranes de men-
cine présentant des degrés dhumiditA dif-
férents et obtenues par sechage A d:ffA-
rentes vitesses a été étudié par KTAMUR 
at at. (1975). Ceux-ci ont montré que ihy-
groscopicité, laptitute au gonflen.ent ec 
a la dissolution étaient diminuéee ivand 
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speed because the aggregating structure 
becomes tight due to the adequate flow of 
molecular chain segments. 

2. THE CRYSTAL STRUCTURE AND MOLECULAR 
AGGREGATING STRUCTURE OF SERICIN 

Already in the 1930's, workers pointed 
out that a crystal structure can exist in 
sericin (TROGUS and HESS, 1933; MATSUNAGA, 
1936; SAKURADA and MATSUSHITA, 1937). 

From the changes in the X-ray diffrac-
tion patterns of the stretched membrane 
of the sericin I, IL and III obtained from 
the cocoon filament dissolved in hot water, 
and from the changes in the X-ray diffrac-
tion patterns of cocoon filaments progres-
sively depleted from remaining sericin, 
SI-IIMIZU (1941) found that most of the seri-
cin i on the cocoon filament is amorphous 
and that some of sericin II and III is 
crystallized. Furthermore, he proposed a 
model of fine structure for the cocoon fi-
lament and noted that the main axis of the 
crystallites in sericin III closest to fi-
broin in cocoon filament is oriented at 
right angle to the fiber axis of the cocoon 
filament. KOMATSU (1975) observed that the 
specific gravity and degree of crystallini-
ty were higher and that the moisture content 
was lower for the four stratified fractions 
of sericin having different solubilities, 
harder to dissolve being sericin IV (Table 
1; see also Silk II, Sericologia 21.4). 
He obtained a clear fiber diagram where 
the sericin membrane is stretched 5-6 times 
during absorption of moisture, and oriented  

i'humidité est élevée et la vitesse de aé-
chage lente car la structure qul s'agrège 
devient dense en raison do glissement des 
segments des chatnes moléculaires. 

2. STRUCTURE 	CRISTALL1NE 	ET 	STRUCTURE 
D'AGREGATION MOLEC!JLAIRE DE LA SERICINE 

Des les années 30, des auteurs ont mis 
en evidence une structure cristalline dans 
la séricine (TROGUS et HESS, 1933 
MATSUGANA, 1936 ; SAKURADA et MATSUSHITA, 
1937). 

A partir des changements observes dans 
les diagrammes de diffraction aux rayons 
X des membranes étirées de séricine 1, II 
et III par dissolution de bayes de cocon 
dans l'eau chaude et A partir des change-
ments observes dans les diagrammes de dif-
fraction aux rayons X des bayes de cocon 
progressivement dObarrassés de leur séri-
cine, SHIMIZU (1941) a montré que la ma-
jeure partie de is séricine I de la bave 
est amorphe et qu'une partie des séricines 
I et II est cristallisée. Par ailleurs, 
il a propose un modéle pour la structure 
fine de la bave et a observe que 1 axe 
principal des cristallites dans la séricine 
III, la plus proche de la fibrolne dans 
la bave, est orienté perpendiculairement 
A l'axe de la fibre de sole. KOMATSU (1975) 
a observe que plus la masse specifique et 
le degré de cristallinité étaient élevés 
et que plus le degré d'humidité des quatre 
fractions superposées de la séricine ayant 
des solubilités différentes est faible, 
plus la séricine IV était difficile A dis-
soudre (Tableau 1 ; voir aussi Soie II, 

I I 	Sericin  I 	Sericin  I 	Sericin 	I Sericin Whole 

------ 

I 

I -------- 
II 

I -------- 
III 

I--------I 
IV 

-------- 
I 	Sericin 

--------- 

Content (%) 41.0 38.6 17.6 3.1 100 

ICoefficient 	of 	dissolution velocity 5.33 1.76 I 	0.70 0.22 - 

Moisture 	regain () 16.1 16.2 15.7 14.5 16.3 

ISpecific 	9ravity 1.600 1.403 1.608 1.412 1.407 

Crystallinity (%) 3.0 18.2 32.5 31.6 15.06 

Table 1. Properties of sericin fractionated with hot water 
(Komatsu, 1975) 

Tableau 1. Propridtds des sdricins obtenues par fractionnemerit 
ci 1 'eau chaude 



parallel to the dircction of stretching 
with a fiber period of 6.84 ± 0.02 A (Fig. 
3). These results confirm that the fiber 
structure of stretched sericin belongs to 
the antiparallel-B type, like fibroin. How-
ever, since stretched sericin is easily 
shrunk by hot water treatment, and diso-
riented, it is considered that this fiber 
structure in an unstable higher order 
structure. In peculiar, this structure dif-
fers from that interpreted by SI-IIMIZIJ 
(1941) in its chain axis orientation. This 
difference may be linked to the formation 
of cross-B structures. There are many exam-
ples of proteins and synthetic polypeptides 
that have cross-B structures (PARKER and 
RUDALL, 1957; FRASER and McRAE, 1973; 
ASAKURA, 1964; ASTBURY et al., 1955; 
IMAHORI, 1963; YAHARA and IMAHORI, 1962). 
Sericin has also been reported to have a 
cross - B structure when a water solution 
containing sericin is gradually dried 
(ISHIKAWA and HIRABAYASHI, 1968) or when 
a water solution of sericin containing 50% 
dioxane (IIZUKA, 1969) or methanol 
(ISHIKAWA et al., 1972) is cast. It is not 
unreasonable to think that the sericin 
fraction closest to fibroin in the cocoon 
filament has molecular chains also arranged 
in a cross-B structure, rather than having 
the main axis of crystallites oriented at 
right angle to the fiber axis. The molecular 
aggregating structure of sericin and its 
change was postulated to be as follows ba-
sed on the above findings on the crystal 
structure, molecular conformation and their 
transitions. (Fig. 4; KOMATSU, 1975). 

The part of the liquid sericin in the 
middle silk gland that is easily crystalli-
zed by drying is probably made of amino 
acid residues with short side-chains and 
is folded into the globular matrix made 
of stretches with longer side-chains crys-
tallizing less readily. On drying, the 
first part builds up a membrane with an 
unoriented crystal structure. This membrane 
is changed into an oriented fiber structure 
when it is swollen in water, stretched and 
dried. However, since the orientation is 
unstable, it easily returns to the unorien-
ted structure by hot water treatment. If 
the liquid silk in the middle silk gland 
is rapidly stretched and dried after it 
is cooled in chilled water, fibroin is for-
med into fiber (KOMATSU, 1976). At this 
time, the part of the liquid sericin that 
is hardly crystallized is fixed while still 

Sericologia 21.4). Ii a obtenu un ban dim-
gramme de fibre avec une membrane de séri-
cine étirée 5-6 fois au cours de 1absor-
tion d'eau ; laxe des chaines est orierté 
dans la direction de l'étirement et pré-
sente une periods de 6,84 ± 0,02 A (Fig. 
3). Ces réaultats confirment que la struc-
ture de la séricine étirée est de type 
B antiparalléle, comae la fibrolne. Cepen-
dant, comme Is séricine étirAe se rétracte 
facilement et devient désordonnée par u-i 
traitement A leau chaude, cette structire 
est considérée comae instable. En parti-
culter, elle est différente de celle ob-
servée par SHIMIZU (1941) par l'orieritaticn 
A angle droit de laxe de is chains. Cette 
difference pourrait être expliquée par la 
formation de structures croisées B. Uon-
breux sont les examples de protélr.es  ci 
de polypeptides de synthese présentant des 
structures croisées B  (PARKEB et RUDS.LL, 
1957 ; FRASER et McRAE, 1973 	ASAKJRA, 
1964 ; ASTBURY et al. , 1955 ; IMAHORI, 1963 
YAHARA et IMAHORI, 1962). Il a egalement 
été signale que la séricine prAsentait une 
structure 	croisée S lorsqu'une 	solution 
aqueuse de séricine est séchés progi-essi-
vement (ISHIKAWA et HIRARAYASHI, 1960 ou 
lorquune solution aqueuse de séricine con-
tenant 50 % de dioxane (IIZUKA, 1969) ou 
de methanol (ISHIKAWA eta7,, 1972) est 
cristallisée. Il nest pas déraison.-ianle 
de penser que Is fraction de séricile la 
plus proche de la fibrotne dans is tave 
présente également des chaines de molecules 
disposées en structure croisée e pluBt 
que des cristallites ayant leur axe princi-
pal orientA perpendiculairement a laxe 
de is fibre. A partir de ces résulta:s cur 
is structure cristalline, la confor-nation 
moléculaire et ses transitions, or peut 
imaginer un schema qui resume les états 
d'agrégation moléculaire de la séricine 
et leurs modifications (Fig. 4 ; KCMATSU, 
1975). 

La partie de la séricine liquide dans 
le reservoir qui cristaliise faclemerit 
par sechage est probablement compcsée de 
résidus amino-acides A chaine courts et 
ella est repliée dans la matrice gloDulaire 
composée de parties étirées avec des 
chaines latérales plus longues, cristal-
lisant moms facilement. En séchant, cette 
partie s'organise en une membrane L struc-
ture cristalline non orientée. Cette mer:-
brane se transforme en une structure orien-
tee de type fibre lorsquelle est gonfl€e 
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Fig. 4. Model of molecular aggregating structure of sericin, and its change 
change by treatment with water, heating, and mechanical stretching. 
The crystalline and amorphous region were shown as the thick and thin 
line respectively. The dot line shows the parts to crystallize in 
molecular chain after drying (Komatsu, 1975) 

Fig. 4. Models de la structure d'agrégation moldculaire de la sdricine. 
Modification condcutive a un traiternent par l'eau, Is chauffage et 
I 'dtirement. Lee traits gras reprdsentertt lea regions cristallines 
et les traits rnaigres lea regions atnorphes. Lea pointilldc figurent 
lea regions qui cristallisent aprCs séchage 

containing the easily crystallized part 
folded within it, thus forming an incomple-
te and unstable crystal structure. Whether 
or not the molecules form a cross-B struc-
ture depends on the drying speed, stretch-
ing ratio. On the other hand, when the li-
quid sericin is dried from a dilute solu-
tion, it becomes a mostly amorphous film. 
When this film repeatedly absorbs and de-
sorbs moisture, more B-structure is genera-
ted from the random coils and crystalliza-
tion progresses, and when it is stretched 
after a sufficient absorption, an oriented 
crystal structure is formed. Such molecular 

deau, étirée puis séchée. Toutefois, comme 
cette orientation est instable, ella 
revient facilement ?i urte structure non 
orientée par un traitement a l'eau chaude. 
Si la soie liquide du reservoir est étirée 
rapidement et séchée après refroidissement 
dana l'eau glacée, is fibroine est trans-
formée en fibre (KOMATSU, 1976). La partie 
de la séricine liquide qui cristallise dif-
ficilement et qui contient la - partie 
repliée qui cristallise facilement, est 
alors immobilisée, formant ainsi une struc-
ture cristalline incomplete et instable. 
La formation d'une structure croisée B dé- 
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aggregating structures and changes are 
assumed to take place in sericin during 
the spinning of the cocoon as well during 
filature and silk manufacturing processes. 

CONCLUSION 

In the present paper, the molecular con-
formation in solution, crystal structure 
and molecular aggregating structure of se-
ricin were described, and a higher order 
structural image of sericin could be cons-
tructed. The higher order structure of se-
ricin was shown to be reversively or irre-
versively changed by such processes as the 
release and acceptance of water, heat 
treatment and mechanical stretching. Thus, 
phenomena hereto known through experience 
such as a poor reelability of the cocoon 
that occurs when the cocoon is mounted in 
a hot and humid environment, or when the 
methods of storing or drying the cocoon 
is poor were explained in scientific terms. 

Since the higher order structure of pro-
tein is affected greatly by the amino acid 
sequence, it is important to conduct gene-
ral and systematic studies on sericin con-
cerning both its chemistry and higher order 
structure. Now to feed back the results 
of such a study into the manufacturing pro-
cess from the cocoon to silk product and 
how to develop new technology for rationa-
lizing production and improving quality 
are future problems. 
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pend de la vitesse de séchage et du taux 
d'étirement. Par ailleurs, le séchage dune 
solution diluée de séricine liquide produit 
un film de séricine en majorité amorpLe. 
Si Ce film subit des absorptions et désorp-
tions d'eau répétées, davantage de struc-
ture B est produit A partir des domaines 
amorphes et le taux de cristallinité aug-
mente ; si l'étirement est fait aprés inc 
absorption suffisante, ii se forme ins 
structure cristalline orientée. Ii est 
vraisemblable que de teiles structures 
d'agrégation moléculaire et leurs modifi-
cations se produisent dans la séricine au 
cours du tissage du cocon ou au cours des 
operations de filature et de travail de 
la soie 

CONCLUSION 

Dana cet article nous avons présenC 
la conformation molAculaire en soluton, 
la structure cristalline et la strucu'e 
d'agrégation molBculaire de la s6rii1e 
et une image de la structure dordre sipC-
rieur de la séricine a pu être élaborée. 
Nous avons montré que la structure d'ordre 
supérieur de is séricine pouvait être rodi-
fiée de facon reversible ou irreversible 
par le rejet ou la prime d'eau, un traite-
ment thermique et une extension mécanique. 
Ainsi des phénoménes connus jusqualors 
par l'expArience tels que la mauvaime apti-
tude au dévidage qui se produit quanc :es 
vers tissent dans une ambiance chauce et 
humide, ou quand les méthodes de stockage 
ou de séchage des cocons sont inadéquates, 
trouvent ici une explication scientifLqte. 

Comae la structure d'ordre supéieur 
dune protélne est en relation étroite avec 
sa sequence damino-acides, ii paral; irn—
portant de faire des etudes generales et 
systématiques sur la séricine, tant an ce 
qui concerne sa chimie que sa structtre. 
Les problèmes futurs mont sans doute i'uti-
lisation des résultats de teiles recherches 
dans lea operations de production cepuis 
le cocon jusqu'au produit final et le déve-
loppement de nouvelles technologies pernet-
tant une rationalisation de la producion 
et une amelioration de is qualité. 
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ETABLISSEMENT DUNE LIGNEE CELLULAIRE (S.P.C. Brn36) 

A PARTIR DOVAIRES DE Bombyx mori L. (LEPIDOPTERA). (*) 

ESTABLISHMENT OF A CELL LINE (S.P.C. Bm36) 

FROM THE OVARIES OF Bombyx mori L. (LEPIDOPTERA). (*) 

Jean-Marie QUIOT (**) 
Station de Recherches de Pathologie Comparde INRA-CNRS-EPBE 
30380 SAINT CHRISTOL, FRANCE 

Summary. - A cell line with continuous mul-
tiplication has been established from ova-
rian tissue of Lepidoptera B. mori chrysa-
lids. This cell line which has been remar-
kably stabilized during numerous subcul-
tures, is at the basis of several in vitro 

pathological studies. in virology it now 
enables the ultrastructural study of the 
chronology of pat ho genesis to be carried 
out in the Baculovirus of nuclear poly-
hedrosis, the Reovirus of cytoplasmic poly-
hedrosis and the liensovirus. it is also 
used for studies on the action of toxic 
substances produced by entomopathogenic 
fungi, on the cultivated cells as well as 
on the antiviral action of these substances 
on in vitro multiplied viruses. 

Recently, it enabled the obtention and 
the analysis of genetic recombinants of 
Baculovirus. 

INTRODUCTION 

As it is the case in several sectors 
of experimental biology, the possibilities 
offered by the Lepidoptera B. mori L. have 
been exploited during the evolution of the 
culture of invertebrate tissue which is 
a relatively young discipline (TRAGER, 
1935; WYATT, 1956; VAGO and CHASTANG 1958 
a and b; AIZAWA and VAGO, 1959; GRACE, 
1967). 

(*) The original version of this paper is the French 

one. 
(e) With 	te 	technical 	collaboration 	of Mrs 

S. PARADIS. 

Résumé. - Une lignde cellulaire a multipli-
cation continue a dté dtablie 8 partir de 
tissus ovariens de chrysalides du Ldpidop-
t8re B. mon. Cette lignde remarquablement 
stabilisée au cours de nombreux repiquages 
est 8 la base de plusieurs etudes patholo-
giques in vitro. Sn virologie, silo permet 
actuellement Ldtude ultrastructurale de 
la chronologie de la pathogdnBse ches les 
Baculovirus des polyédroses nucldaires, 
les Reovirus des polyCdroses cytoplasmi-
ques et les Densovirus. Elle est egalement 
utilisCe pour les etudes sur l'action des 
substances toxiques produites par des cham-
pignons entomopathogOnes sur los cellules 
cultivCes ainsi que l'action antivirale 
de ces substances sur des virus multiplies 
in vitro. 

Récemment eile a permis l'obtention et 
l'analyse de recombinants gdnétiques des 
Baculovirus. 

INTRODUCTION 

Comme cela est le cas pour plusieurs 
secteurs de la biologie expénimentale, les 
possibilités offertes par le Lépidoptére 
B. mori L. ant été exploitées au cours de 
l'évolution de is discipline relativement 
jeune de la culture de tissus d'invertAbrés 
(TRAGER, 1965; WYATT, 1956; VAGO et 
CI-IASTANG, 1968 a et b; AIZAWA et VAGO, 
1959; GRACE 1967). 

() La version originale de cet article est la ver-

sion en fr,nçais. 

(**) Asec 	la collaboration technique de Madeie 

S. PARADTS. 
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Indeed, the easy rearing, dissection, 
taking of tissue samples, the relatively 
large cuantities of haemolymph obtained 
and the large size of the ovaries as well 
as the wide range of genetically well-
defined races, are all particularly pre-
cious elements for creating in vitro sys-
tems at the cellular level. The observation 
of cellular migrations which was made a 
long time ago (TRAGER, 1935), in tentativea 
of survival in a medium not very elaborate 
yet, was originally made on larval gonads 
of B. mon. 

As for the perfecting and the evolution 
of modern cell culture of invertebrates, 
the works of our laboratory, by contribu-
ting to this evolution from the very begin-
ning, has constantly used the biological 
material provided by B. mori. larvae and 
pupae. 

Thus, the first cultures with rapid mul-
tiplication were obtained by VAGO and his 
school from female gonads of R. mori larvae 
at the end of the Vth instar (VAGO and 
CHASTANG, 1958 a). From female gonads of 
chrysalids of this same insect, VAGO and 
CHASTANG (1958 b) not only obtained an im-
portant mitotic activity but also produced 
the first invertebrate cell line. 

Other works done in this Laboratory 
opened a new step in the invertebrate cell 
culture when AIZAWA and VAGO (1959) obtai-
ned monolayer cell cultures after enzymatic 
dissociation of tissues. This work was 
mainly carried out from B. mori ovarioles 
dissociated by trypsin, hyaiuronidase and 
versene after varying the concentration 
and contact time. This principle was the 
starting point of the rapid growth of in-
vertebrate cell cultures bringing them such 
nearer to those of vertebrates. 

As for pathological studies and parti-
cularly in vitro virological studies, the 
contributions of our Laboratory have been 
essential to their development. 

Indeed, this development began after 
VAGO and CROISSANT (1963) made the first 
examination by electron microscope of in-
vertebrate cell cultures using cell cul-
tures of B. mori infected by the Bacul-o-
virus of this insect. 

En effet, les facilités délevage, de 
dissection, de préiAvement de tissus, l'Db-
tention dune quantité relativement impor-
tante dhémolymphe, Ic grand volume des 
ovaires et Ia possibilitA de choix er.tre 
races génétiquement bien définies, consti-
tuent des AlAments particulièrement pré-
cieux pour créer des systèmea in vitro a 
l'échelle cellulaire. Las migrations celu-
laires observées depuis longtempa (TRACER, 
1935) au cours des tentatives de surv:e 
dsns un milieu encore peu élsborA avaent 
pour origine des gonades larvaires de 3. 
mon. 

En ce qui concerne Ia mime au point at 
l'évolution de is culture cellulaire mojer-
ne d'invertébrés, 1cm travaux de notre 
Laboratoire, en contribuant a cette évoh-
tion des sea debuts, ont constamment fait 
appel au materiel biologique que corsti-
tuent les larvea et les nymphes de B. ron. 

Ainsi les premieres cultures A mult:pli-
cation rapide ont été obtenues par VAGO 
et son école a partir de gonades femeles 
de larves de B. mori a is fin du Vme Age 
(VAGO et CHASTANG, 1958 a). A partir ies 
gonades femelles de chryaalides de ce cAme 
insecte, VAGO et CHASTANG (1958 b) ont ob-
tenu non seulement une activité mitotique 
importante maim ont réalisé la premiere 
lignée cellulaire dinvertébrés. 

Dautres travaux de ce Laboratoir ont 
ouvert une nouvelle étape pour Is cLlture 
cellulaire dinvertébrés lorsque I..IZAW 
at VAGO (1959) ont obtenu des cultures en 
couche monocellulaire aprAs diasoc:ation 
enzymatique des tissus. Ces travaux ont 
été réalisés, en effet, surtout a partir 
dovarioles de B. mori dissociéea a 	aide 
de trypsine, d'hyaluronidsse et ic varsène 
apres adaptation des concentrations at des 
temps de contact. Ce principe a etC le 
point de depart de lessor des cultures 
cellulaires d'invertébrés les rapprochant 
déjà beaucoup de celles des vertCbrés. 

En ce qui concerne les etudes pat1o1ogi-
ques et surtout virologiques in vitro, les 
contributions de notre Laboratoire cnt etC 
essentielles pour leur développement. 

En effet, ce développement a dCbut.l 
après Ia réalisation par VAGO at CROISSANT 
(1963) du premier examen en microscopia 
électronique de cultures cellulaires d'in-
vertébrts en utilisant des cultures cellu-
laires de B. mori infectAes du Bass o'irus 
de ce même insecte. 
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Now, we go on using larval, pupal or 
embryonic tissues of B. mori in our pro-
gramme dealing with cell cultures and their 
use in pathology, particularly in the stu-
dy of virus genetic recombinants and in 
the study on the action of fungal toxins. 

Within this field, we succeeded in esta-
blishing a stable cell line of B. mon 
designated S.P.C. Bm36. 

MATERIALS AND METHODS 

The chrysalids were collected to be cul-
tivated four or five days after pupation. 
The ovaries were removed through a horse-
shoe-shaped opening made in the dorsal 
tegument of the young chrysalids and placed 
in culture medium. By dilacerating the ova-
ries, the ovarioles were isolated in the 
medium. When initiating the culture, the 
ovarioles from ten chrysalids were cut into 
little explants and placed in a Falcon type 
30 ml culture flask. 

Two types of media were used; the Dm24 
medium based on the principle of the stan-
dardization of media for the culture of 
invertebrate cells (VAGO and QUIOT, 1969) 
and the medium used by 50111 (1973) for a 
blood cell line of the Lepidoptera Malaco-
3oma disstria HUBNER and by ourselves 
(QUIOT, 1976) for the S.C.L.D. 135 line 
of ovarian cells of the Lepidoptera 
Lymantria dispar L. 

Either twenty percent of inactivated 
foetal calf serum or ten percent of inacti-
vated foetal calf serum and ten percent 
of Bombyx serum are added to the two media. 
The pH of these two media is adjusted to 
6,4 and the at to -0,62°C. The cultures 
are incubated at 28°C. 

The cells of the line have been kept 
at 4°C during several months and then for 
five years by freezing in liquid nitrogen 
in a medium containing ten percent of 
D.M.S.0. or glycerin. 

RESULTS 

Two days after initiating the culture, 
a layer of cells with transparent cytoplasm 
strongly attached and spread out appeared 
from the ovariole explants adhering to the 
bottom of the culture vials. After six or 

Actuellement nous continuons a exploiter 
les tjssus larvaires, nymphaux ou embryon-
naires de B. mori dans notre programme con-
cernant les cultures cellulaires et leur 
utilisation en pathologie, en particulier 
pour létude des recombinants genétiques 
viraux et pour l'Atude de 1 action des to-
wines fongiques. 

Dana cc cadre, nos travaux ont abouti 
a létablissement dune lignée cellulaire 
stable de B. mori designee S.P.C. Dm36. 

MATERIEL ET METHODES 

Pour la misc en culture, les chrysalides 
ont été récoltées cinq a six jours après 
la nymphose. Les ovaires ont été prélevés 
par une ouverture en forms de fer a cheval 
pratiquée sur le tégument dorsal des jeunes 
chrysalides et places dans du milieu de 
culture. Par dilacération des ovaires, les 
ovarioles ont Bté isolBes dans le milieu. 
Au moment de la mime en culture, les ova-
rioles provenant d'une dizaine de chrysali-
des ont Bté découpées en petits explants 
et introduites dans une fiole de culture 
type Falcon de 30 ml. 

Deux types de milieux ont etA utilisAs; 
dune part le milieu Dm24 base sur le prin- 
cipe de la standardisation des milieux 	de 
culture de cellules dinvertébrAs (VAGO 
et QUIOT, 1969) at d'autre part is milieu 
employé par SOHI (1973) pour une lignée 
de cellules sanguines du LApidoptère 
Malacosoma disstria 1-IUBNER et par nous-mBme 
(QUIOT, 1976) pour la iignée S.C.L.D. 135 
de cellules ovariennes du Lépidoptère 
Lymantnia dispar L. 

Ces deux milieux sont additionnés de 
vingt pour cent de serum de veau foetal 
inactive, ou par dix pour cent de serum 
de veau foetal at dix pour cent de serum 
de Bombyx. Leur pH est regle a 6,4 et le 
At a -0,62°C. Les cultures sont incubées 
a 28°C. 

Les cellules de cette lignee sont con-
servées A 4°C pendant pluaieurs mois et 
depuis cinq ans par congelation dans l'azo-
te liquide dans un milieu contenant dix 
pour cent de D.M.S.O. ou de glycerol. 

RESULTATS 

Deux jours après la misc en culture, 
un tapis cellulaire constitué de cellules, 
a cytoplasme transparent, fortement fixées 
et étalées ae forme a partir des explants 
dovarioles adherents sur le fond des 
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seven days, the cells covered the whole 
surface of the flask. Three weeks later 
a few rounded and very refringent cells 
appeared (Fig. 1). Some of them broke loose 
and remained suspended in the culture me-
dium. A week later, after a change of me-
dium, the number of rounded and refringent 
cells highly increased and numerous mitoses 
were visible. Most of the cells were sus-
pended and gradually invaded the culture. 

A first subculture has been made by 
transferring cells from the mother-flask 
with a pointed Pasteur pipette. The next 
subculture was made four days later with 
three millilitrea of cell suspension per 
each daughter-flask. The following subcul-
tures were done every six or seven days 
by pouring one millilitre of cell suspen-
sion in every flask that is about 250.000 
to 300.000 cells. 

The cell population is essentially made 
up of rounded, refringent cells of twenty 
to twenty-five C in diameter, in suspension 
or very slightly adhering to the bottom 
of the culture flasks (Fig. 2). 

During the following subcultures the 
doubling of the cell population generally 
takes place between seventy two and eighty 
hours after the subculture. 

For most cell line coming from inverte-
brate tissues, the line can only be esta-
blished after keeping the primo-cultures 
for long periods of time. In the case of 
this Bornbyx cell line, the first suspended 
cells ready for subculture appeared quite 
early, after three weeks of subculture 
only. 

As soon as the obtention of this cell 
line was published (HINK, 1980) it has 
been used in a great number of experiments 
of in vitro infections with the Baculovirus 
of the nuclear polyhedrosis of B. mori, 
Spodoptera littoral.is  BOISDUVAL, A. die-
par, Antheraca pernyi GUER., Mwnestra bras-
sicae L., Diparopsis watersi ROTH, Galle-
na mellonella L., Autographa californica 
SPEYER, and with the virus of the cytoplas-
mic polyhedrosis of Furea scandens RILEY, 
furoptera punctillata SAALMULLER, (rypto- 

recipients de culture. Aprhs six ou sept 
jours, ii recouvrait toute la surface de 
la fiole. Après trois semaines de cul:ure 
sont apparues quelques cellules arronlies 
et trés refringentes (Fig. 1). Quelques 
une dentre elles Se mont détachées et sort 
restées en suspension dans le milieu de 
culture. Une semaine plus tard, aprèe un 
changement de milieu, le nombre des cellu-
les arrondies et refringentes a augnentA 
dune facon explosive et de nombreuses mi-
tomes étaient visibles. La plupart des cel-
lules étaient en suspension et envahis-
saient progressivement la culture. 

C'est A partir de ces cellules qu'un 
premier repiquage a pu être fait par dédou-
blement de la fiole-mAre aprAs on lbger 
pipettage a laide dune pipette Pasteur 
effilAe. Le repiquage suivant a été effec-
tue quatre jours plus tard a rais3n de 
trois millilitres de suspension de celules 
par fioles-filles. Lea repiquages suivants 
ont eu lieu tous les six a sept iou-s par 
introduction dun millilitre de suspenaior 
cellulsire par fiole ce qul corresDond A 
environ 250.000 A 300.000 cellules. 

La population cellulaire est essentiel-
lement constituée de cellules arrondies, 
réfringentes, de vingt A vingt cin4 i d 
diamètre, en suspension ou très légérement 
fixées sur le fond des recipients de cul-
ture (Fig. 2). 

Au cours des repiquages successifs le 
doublement de Is population cellu:a:re a 
lieu, en général, entre soixante douze et 
quatre vingts heures aprAs le repiquage. 

Pour is plupart des lignéea celulaires 
provenant de tissus d'invertébrés, 	etu- 
bliasement de la lignee eat obteru aprés 
de longues périodes de maintien dea Drimo-
cultures. Dana le cam de cette 1_gn6e de 
Bombyx, l'apparition des premieres ellules 
en suspension repiquables a eu lieu relati-
vement tôt, après seulement trois semalres 
de culture. 

Des son établissement signalA er, 1980 
(HINK, 1980) cette lignCe a été utilisAe 
pour de nornbreuses infections expArimerca-
les in vitro a partir de Bacubo'iruc des 
polyédroses nucléaires de B. non, Spocop-
tera littoral-is BOISDUVAL, 1. disrar, 
Antheraea perntfi GUER., Mamestra brass-car 
L., 	7iparopsis watersi ROTH, 132 licnia 
melbonella L., Autographa cul-fornica 
SPEYER et A partir du virus de la polyedro-
se cytoplasmique dEujoa scandens PI.EY, 
Europtera punctiliata SAALMULLEF, Crto- 
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Fig. 1. Primo-culture de ceilules ovariennes de Bombyx mori agée de 3 
semaines. Apparition au sein du tapis celiulaire de celluies 
arrondies et réfringentes. Contraste de phase. X 320. 

E2. 1. About 3 ueeks old prmo-cultures of Bombyx mori ovarian cells. 
Rounded and refringent cells are annearing in the layer of cells. 
Phase contrast. X 320. 
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Fig. 2. Lignée cellulaire SPC Bm36 après 123 repiquages. Contraste de phase. 
X 320. 

Fig. 2. The cell line SPC 3m36 after 123 subcultures. Phase contrast. X 320. 
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phiebia leucotreta MEYBICK, Earias biplaga 
WLH. 

Moreover, double experimental infections 
(nuclear polyhedrosis virus of S. tittora-
Us, cytoplasmic polyhedrosis virus of E. 
scandena) were carried out on this cell 
line and enabled us to study the inter-
action of these two viruses in the same 
cell with an electron microscope (QUIOT 
et at., 1980). 

At last, this cell line is now used for 
the study of the action of toxines produced 
by entomopathogenic fungi such as, Beauve-
rio hassiana (BALS.) or Metarhizium aniso-
pUns (METSCH.) for instance. 

By using radioactive elements and a 
liquid scintillation spectrometer, the ac-
tion of a purified fraction of the toxin 
from N. anisoplias on the macromolecule 
synthesis in cultivated cells (QUIOT et 
at., 1981) was established. Consequently 
it was possible to show an antiviral action 
of this substance in the course of infec-
tion experiments made on the Bombyx cell 
line with Baculovirus (QUIOT et at., 1980). 

At last, as the cloning of various 
strains with Bombyx cell line is possible, 
we could obtain and analyse many genetic 
recombinants from these viruses (CROIZIEB 
and QUIOT, 1981).  

phi-ebia leucotreta MEYRICK, Earias hiplaya 
WLH. 

De plus, des infections expArimentales 
doubles (virus de la polyédrose nucléa:re 
de S. littoralis, virus de la polyédrose 
cytoplasmique de E. mcandens) ont pu 
réaliséea sur cette lignAe et nous ont per-
mis détudier en microscopie 61ectroniue 
l'interaction de ces deux virus au seth 
dune méme cellule (QUIOT et at., 1980). 

Enfin, elle eet utilisée pour l'ét'jde 
de laction des toxines produites par des 
champignons entomopathogenes tels que par 
exemple Beauveria bassiano (BALS.) cu 
Metarhiziwn anisopliae (METSCH.). 

La mime en evidence, grBce a lutilisa-
tion d'éléments radioactifa et dun spec-
trométre a scintillation liquide, de 1 ac-
tion dune fraction purifies de is todne 
de M. anisopUae sur les syntheses macrmo-
léculaires des cellules en culture, (QJIOT 

et at., 1981) nous a conduit, par la suits, 
a la demonstration dune action antivirale 
de cette substance au cours d'infections 
rAalisAes sur la lignée Bombyx avec des 
Baculovirus (QUIOT et at., 1980). 

Enfin gr8ce a la possibilité de réaliser 
sur les cellules de la lignée Bombyx des 
clonages de diverses souches de Bacuotirus 
nous avons Pu obtenir et analyser de nom-
breux recombinants genetiques de ces virus 
(CROIZIER et QUIOT, 1981). 

CONCLUSION 

A new cell line from chrysalid ovarioles 
of B. mori has been established. It is 
listed in the compilation of invertebrate 
cell lines under the name 	S.P.C. Bm36 
(HINK, 1980). 

The sensitivity of this cell line to 
various viruses, the possibility of double 
infections, its sensitivity to fungal toxi-
lie, the possibility of viral clonings make 
it very interesting from the point of view 
of either basic research concerning the 
study of viral pathogenesis, or applied 
research, particularly in the use of inver-
tebrate viruses and fungi or both together 
in the microbiological control of crop and 
forest insect pests. It may be used for 
the study or synergic and antagonistic phe-
nomena between different germs during mul-
tiple infections. Moreover, it may serve 

CONCLUSION 

Une nouvelle lignee cellulaire a partir 
dovarioles de chrysalides de B. sin a 
été établie. Elle est répertoriAe dans la 
liste des lignées cellulaires d'invertêtrés 
sous la denomination 	S.P.C. Bm36 (HINK, 
1980). 

La sensibilité de cette lignee pour dif-
f'érents virus, la possibilité de doubles 
infections, ma senmibilité aux toxines fan-
giquem, la possibilité de clonages viraux, 
lui conférent un grand intérét auss: alen 
du point de vue fondamental pour une étude 
approfondie de la pathogénèse virale, 
qu'appliquée, en particulier dans lutili-
sation des virus et des champignons din-
vertébrés ou des deux en méme temps, pour 
la lutte microbiologique contre les rava-
geurs des récoltea et des foréta. Elle scm-
ble pouvoir jouer un role dans 16tLde des 
phénomènes de synergismes et dantagonismer 
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as a model to the demonstration of anti- entre différents gerrnes bra des infections 
viral effects of various substances from multiples. De plus, elle peut servir de 
different living organisms. 	 modèle pour Is miss en evidence deffets 

antiviraux A partir de diverses substances 
provenant de différents orgsnismes vivants. 
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Modification of sex expression and fruit formation on male plants of Moms nigra L. by 
chiorfurenol. (Modification de lexpression du sexe et de la formation des fruits sur des 
plants males de Mortis nigra L. 8 laide du chlorfurénol). 

NISHINA S., MATSUNO N. 
J. Sericuit. Sci. Japan, 1981, 50(5), p.428-434. (J,j,e) 

Seasonal fluctuation of spore dispersal from lesions on cut mulberry branch infected with 
Dogare' blight by Daporthe nornarai. (Variation saisonnière de la dispersion des spores 
par lea lesions de taille des rameaux atteints de "Dogare dO au Diaporthe noniurai). 

Cut mulberry branches infected with 'Dogare' blight by Diaporthe nornurczi in 
the field are regarded to be the most important source of infection agents of 
this disease. We observed seasonal fluctuation of spore dispersal from the 
lesions on these branches, and investigated the relationship between the spore 
dispersal and weather factors. 

A-pycnidiospore dispersal started in the late April and was most vigorous 
from the late June to July. The dispersal was more active from the cut branches 
placed on the shady ground than those placed on the sunny place at a high of 
30 cm or on the sunny ground. 

A-pycnidiospore dispersed on rainy daya and the dispersal was correlated 
more or less with the precipitation X maximum wind speed. 

B-pycnidiospore dispersed less actively than A-pycnidiospore, and the start 
of its dispersal was delayed. 

Ascospore dispersal started in the early August and was accelerated in 
September and October. Its dispersal occured only at the shady ground and on 
rainy days. Number of dispersed ascospore was correlated with precipitation. 

NOMURA T. 
Planta Medica, 1981, 42, p.79-88. 

Constituents of the cultivated mulberry tree. 7) Isolation of 3 new isoprenoid-flavanones 
kuwanon 0, E and F from root bark of Morus alba. (Constituants des mOriers cultivés. 
7) Isolement de 3 nouvelles isoprenoldes-flavones, lea kuwanones D, S et F 8 partir de 
lécorce de la racine de Morus alba). 

NOMURA T., FUKAI T., MATS(JMOTO J., FIJKUSIIIMA K., MOMOSE Y. 
Heterocycles, 1981, 16, p.759-765. 

Structure of mulberrofuran C, a natural hypotensive Diels-Alder adduct from root barks 
of the cultivated mulberry tree (Morus boinbycis Koidzumi). (Structure du mulberrofuran 
C, hypotenseur naturel produit de Is reaction de Diets-Alder isolé de l'écorce de la ra-
cine des mOriers cultivAs (Morus boinbycis Koidzumi) ). 

NOMURA T., FUKAI T., NARITO T., TERADA S., UZAWA J., IITAKA Y., TAKASUGI M., ISHIKAWA S., 
NAGAO S., MASAMUNE T. 
Tetrahedron letters, 1981, 22, p.2195-2198. 

Confirmation of the structure of kuwanons C and H (albarins F & G) by partial synthesis. 
Confirmation de la structure des kuwanones C et H (albarines F et C) par synthèse par-
tielle). 
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NOMURA T., FUKAI T., SATO K., FUKUSHIMA K. 
Heterocycies, 1981, 16, p.983-986. 

The formation of moracenin 0 from kuwanon G. (Formation de Ia moracénine 0 A partir 45 
is kuwanone G). 

RAO S.S., SULLIA S.B. 
Current Science, 1981, 50, p.769. (E,e) 

A hyperparasite of Phyllactinia corylea. The powdery mildew of mulberry. (Un hyperpara-
site de Phytlactinia corylea, l'oidium du mOrier). 

SAITO H., MOROHASHI Y. 
J. Sericult. Sd. Japan, 1981, 50(5), p.415-421. (J,j,e) 

Actions of phytochrome and low temperature on germination of mulberry seeds. (Action du 
phytochrome et d'une besse temperature cur la germination des graines de mtirier). 

Germination of mulberry seeds was accelerated by a short-term irradiation of 
red light. Far-red light irradiated after red one nullfied the action of red 
light, but it could be recovered by further red light. Thus, the action of red 
and far-red was reversible, and germination depended on the last treatment of 
the sequence of red and far-red light Irradiations. Therefore, it is evident that 
germination of mulberry seeds is controlled by the phytochrome system. 

Germination was also stimulated by prechilling treatment. This stimulatory 
effect was observed irrespective of levels of Pf, present in the seeds, sugges-
ting that the action of prechilling for stimulation of germination is independent 
of the phytochrome system. 

SATO M., TAKAHASHI K., UEMATSU T., OHATA K. 
J. Sericult. Sd. Japan, 1981, 50(5), p. 409-414. (J,j,e) 

Selective media for isolation of Pseudomonas syringae pv. non, the pathogen of bacterial 

blight of mulberry. (Milieux sélectifs pour lisolement de Pseudomonas syringae pv. non, 

agent pathogène de is flétrissure bactérienne du mUrier). 

Selective media, PM-i and PM-2, were developed for isolating Pseudomonas 

syringae pv. mon (P. s. non), the causal agent of bacterial blight of mulberry, 
from soil. The media contain saccharose (PM-i) or sorbitol (PM-2) as a carbon 
source, and also phenol red, methyl violet, pheriethicillin potassium, ampicillin 
sodium, cetyltrimethylammonium bromide, and cadmium chloride as selective agents. 

Plating efficiency of P. a. mori was high relatively on the both media, and 
also all isolates of P. a. rsori from various parts of Japan could grow on PM-i 
and the majority of isolates could grow on PM-2. The colony form of P. a. mon 
on the media was characteristic and distinguished easily from that of soil-borne 
microorganisms. 

With selective media, P. S. mori could be detected when 102  colony forming 

units were added per gram of non-sterile soil, whereas 1. a. mori of ioVg soil 
could not be detected with the other known media. 

TALYSHINSKII G.M. 
Izv. Akad. Nauk. Az. SSR, Ser, Biol. Nauk., .1981, 1, p.32-38. 

Activity of multiple forms of several dehydrogenases in protein fractions of leaves of 
Zakirtut (mulberry variety) in its tn- and tetraploid forms. (ActivitAs des multiples 
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f'ormes des différentes déshydrogénases des fractions protéiques des feuilles de Zakirtu 
(variété de miirier) dana sea forries tn- et tétraploi:des). 

TALYSHINSKII G.M. 
Dokl Akad. Nauk. Az. SSR, 1980, 36(12), p.80-83. 

Nucleotide composition of ribonucleic acids in subcellular structures of leaves of di-
ploid and polyploid forms of mulberry. (C9mposition en nucléotides des acides ribonu-
cléiques des structures irifracellulaires des feuilles de mOriers diploIdes ou poly-
ploides). 

TALYSFIINSKII G.M. 
Izv. Akad. Nauk. Az. SSR, Sen. Biol. Nauk, 1981, 6, p.41-47. 

Study of multiple forms of enzymes of some dehydrogenases in seeds of polyploid forms of 
mulberry tree. (Etudes des formes multiples de déshydrogenases dans lea graines de 
mOriers polyploides). 

UNO T., ISOGAI A., SUZUKI A., SHIHATA A. 
J. Senicult. Sci. Japan, 1931, 50(5), p.422-427. (E,e,j) 

Isolation and identification of Ethyl  -resorcylate (Ethyl 2,4-Dihydroxybenzoate and 
5,7-Dihydroxychromone from the root bark of mulberry tree (Mores oibo L.) and their bio-
logical activity. (Isolement et identification du B-résorcylate déthyle (Ethyl 2,4-
Dihydroxybenzoate) et du 5,7-Dihydroxychromorie 4 partir de Pécorce des racines du mrler 
(Mores alb L.) et leur activité). 

Ethyl 8-resorcylate (ethyl 2,4-dihydroxybenzoate) and 5,7-dihydroxychromone 
were isolated and identified from the root bark of mulberry tree (Morus alba L. 
cv Ichinose. 

These compounds were tested for antimicrobial activity against 28 species of 
fungi and 7 species of bacteria mostly belonging to plant pathogens. Ethyl B-re-
sorcylate exhibited the antimicrobial activity against all of the fungi and S 
species of bacteria, while 5,7-dihydroxychromone showed a selective antimicrobial 
activity. 

ZAMBAKI-IIDZE N.F., DURMISHIDZE S.U. 
Fiziol. Rast. (Moscou), 1981, 28(4), p.846-851. 

Metabolism of endogerious sterols in mulberry leaves. (Métabolisme des stérols endogèes 
dana lea feuilles de mOrier). 
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CHERNYSH 5.1., LUKHTANOV V.A. 
Entomol. Oborz, 1981, 60(1), p.21-33. (R,r,e) 

Adaptation to the damage in the silkworm Bombyx raoei L. (Lepidoptera, Bombycidae). I. In-
fluence of the ecdysterone and some adaptogenes on the tolerance of larvae to the formal-
dehyde intoxication. (L'adaptation aux degats chez le ver a soie Bombyx mori L. (Lepidop-
tera, Bombycidse). I. Influence de lecdystArone et de quelques adaptogAnes sur la tolA-
rance des larves A une intoxication au formol). 

DANILOVA L.V., GABER E.S. 
Izvest. Akad. Nauk. 558 Biol. , 1981, 5, p.751-765. (R,e,r) 

The identification of the atypical spermatozoons of silkworm. (La reconnaissance des 
spermatozoides atypiques chez le ver A soie). 

GFIARIB B. LEGAY J.M., LIE REGGI M. 
J. Insect Physiol., 1981, 27(10), p.711-713. (E,e) 

Potentiation of developmental abilities of diapausing eggs of Bombyx mori by 20-hydroxy-
ecdysone. (Renforcement des capacitAs de développement des oeufs en diapause de Bombyx 

mori A l'aide de la 20-hydroxyecdysone). 

Diapausing Bombyx mori eggs were treated with 20-hydroxyecdysone as follows 
a 30 minute immersion in bleaching water was followed by a 24-hour soaking in 
a 10M solution of the hormone. Out of the treated embryos, 85 % developed to 
some extent and 25 % of them terminated their embryonic development. The effi-
ciency of the treatment rapidly decreased when eggs were allowed to hibernate 
at 7°C in order to break diapause. 

HUKIJHARA T., K(JRIHARA Y. 
Appl. Entomol. Zool., 1981, 16(4), p.384-394 . 

Fine structure of the musculature of the silkworm larval midgut. (Structure fine de is 
musculature de l'intestin des chenilles de ver A soie). 

INOKO H., KATSUKI N., WATANABE I. 
Anim. Behav., 1981, 29, p.873-877. 

Suppression of phototaxia in silkworm larvae. (Suppression de la phototaxie chez lea che-
nilles de ver A soie). 

A study of the olfactory and visual organs of the larvae of the silkworm 

(Bombyx mori), using electrophysiological and surgical techniques, indicates that 
olfactory stimuli from mulberry leaves, conducted through the antennae of the 
maxillary palps, cause continuous suppression of the phototactic response, and 
that the central nervous system plays an important role in this 'control' of pho-
totaxis. Such phototatic suppression lasts for 30 h in fifth instar larvae, even 
after mulberry leaves have been removed. 
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ISHIHARA H., NIKAIDO H. 
J. Sericult. Sci. Japan, 1981, 50(5), p.457-458. (i) Short rep. 

Buoyant density of Nosema Bornbycis (Nosematidae, Microsporidia) spores. Densité d'Aquli-
bre des spores de Noema Bombycis (Nosematidae, Microsporidia) ). 

IIZUMI S., FUJIE J., YAMADA S., TOMINO S. 
Biochem. Biophys. Acta, 1981, 670, p.222. 

Molecular properties and biosynthesis of major piasmaproteins in Bombys mon. (PropritAs 
moléculair'es et biosynthese des proteines plasmatiques majeures chez Bombyx moni) 

JAFRI R.H., KHAN K.M. 
J. Pharm. (Lahore), 1980, 2(1), p.25-33. 

Sensitivity of bacterial pathogens of silkworm Bombys mori to some antibiotics. (Sensibi-
lité A certaina antibiotiques des bactériea pathogAroes du ver a soie Bornbys moni). 

KAI H., KATO J., KAWAI T. 
J. Sericult. Sci. Japan, 1981, 50(5), p.373-378. (E,e,j) 

Similar action of acid-treatment to long chilling for breaking silkworm diapause in res-
pect to esterase A activities in eggs. (Action analogue a celle du refroidissement pro-
longé dun traitement a l'acide destine a lever is diapause du ver a sole du point de sue 
de l'actjvité des estérases A dana l'oeuf). 

Four esterase A members (Ease A 2-A.), separated by isoelectric focusing, have 
been evaluated in artificial hatchings of silkworm diapause eggs. 

Acid treatment and long chilling for breaking diapause induced changes in 
enzyme activity of each esterase A member. The changes were marked about 20 hr 
and 30 days after treatments respectively, which were preparation for morpho-
genetical resumptioi. The two treatments, however, did not affect equally on 
every esterase A members, but distinctively to each member. A similarity in both 
treatments was found in the changing ratios to control ones. The ratios were 
about 3.2, 4.7, 2.3 and 0.89 for Ease A 2 , A 3 , A. and As  respectively. 

This similarity would indicate that the HC1 stimulates the same processes as 
those processes stimulated by low temperature. 

KIGUCHI K., AGUI N. 
J. Insect Physiol. , 1981, 27(11), p.805-812. (E,e) 

Ecdysteroid levels and developmental events during larval moulting in the silkworm Bom.5ys 
mon. (Niveau des ecdystAroldes et évènements du dAveloppement au cours de la mue larvai-
re chez Is ver a aoie Bombys eon). 

In the silkworm, Bombyc eon, apolysis of the spiracle is the first visible 
sign of the initiation of a larval moult. After spiracular apolysis, the charac-
teristic sequence of new spiracle formation can be recognized easily through the 
cuticle around the old spiracle. This sequence, called the spiracle index, was 
used as the basis for a precise developmental chronology of the larval moulting 
period. A certain spiracle-index stages, histological changes in the larval ven-
tral abdominal integument were also examined. By aliatectomy and abdominal liga-
tions, the critical periods for the secretion of juvenile hormone and ecdysone 
respectively were found to be at the initiation of spiracular apolysis and at 
the time when general apolysis was complete. The haemolymoh-ecdysteroid level 
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as measured by radioimmunoassay was about 30-50 ng/ml during the first 2 days 
of the 4th instar, 60-70 ng/ml at the time of initiation of spiracular apolysis, 
and 200 ng/ml at the time of completion of apolysis of the general body surface. 
The maximal level of the hormone was about 290 ng/ml at the mid-moulting period. 
The relationship between the ecdysteroid titre and morphological events occur-
ring during the larval moult was discussed. 

KIGUCHI K., KIMIJRA S. 
J. Sericult. Sci. Japan, 1961, 50(5), p. 435-443. (J,j,e) 

Hormonal control of larval colouration in the silkworm, Bombyx mon : changes in tyrosine 
contents during the larval moulting. (Contrôle hormonal de is couleur des chenilles chez 
le ver a soie, Bombyx mon 	evolution de la teneur en tyrosine au cours de la mue lar- 
vaire). 

In the silkworm, Bombyx moni, colour changes of the larval markings varying 
with brown to black can be induced by JH injection or by extirpation of corpora 
allata (KIGUCHI, 1972, 1973). In order to clarify the relationship between 
marking pigmentation and action of JH, tyrosine concentration (precursor or me-
lanin) was determined in some tissues of the silkworm with or without treatment 
of JH or ecdysone. 

Free tyrosine contents in the fat body increased gradually during the fee-
ding period of the 4th instar, and reached the maximum shortly before apolysis 
was complete. After the apolysis tyrosine contents decreased rapidly. 

Amounts of free tyrosine in the haemolymph increased markedly after apoly-
sis, and reached the maximum shortly before ecdysis. Then, it fell down to the 
low level within 6 hrs after the 4th larval ecdysis. 

In the body wall (integument attached with muscle) tyrosine contents showed 
little change around the time of apolysis, but decreased characteristically at 
the time of ecdysis. 

Injection of an enough dose of JH inducing brown pigmentation did not 
affect significantly on the tyrosine levels in the haemolymph and body wall du-
ring the larval moulting period. 

Injection of ecdysterone into the young 5th instar larva resulted in an 
increase of tyrosine concentration in both haemolymph and body wall within 12 
hrs after the injection. 

However, the maximum levels in both tissues of the extra-moulting larva were 
lower than those found during the normal moulting process. 

These results strongly suggest as follows; (a) fat body serves as source 
of haemolymph tyrosine, (b) tyrosine released from the fat body is tentatively 
pooled in haemolymph and then is used as precursor for sclerotization and pig-
mentation in the newly formed cuticle, (c) the tyrosine release from fat body 
into haemolymph may be under the control of ecdysone, but not under JH action. 

KIMUUA S. 
J. Sericult. Sci. Japan, 1981, 50(5), p. 444-452. (J,j,e) 

Purification, characterization and distribution of cz-mannosidase in the silkworm, Bombyx 
mon. (Purification, caractérisation et repartition de l'a-msnnosidase chez le ver ix 

soie, Bombyx morfl. 

Bombyx o-mannosidase was investigated in focusing on the purification, charac-
terization and distribution in tissues and haemolymph. Purification was approxi-
mately 4,640-fold the preparation having a specific activity 17 units/mg protein 
and a yield of 45%, using an ammonium sulphate fractionation and DEAK- and CM-
cellulose column chromatographies. 
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The enzyme preparation had still contained impurites, but was free from the 
other glycosidases including B-N-acetylglucosaminidase and B-galactosidase. The 
enzyme had an optimal pH at 4.5 and a Km value of 3.lxl0M for p-nitrophenyl 
a-D-mannoside. The activity was neither inhibited by F1g 2° nor Cu" , and not acti-
vated by Zn °°. The enzyme activity in the haemolymph stayed constant during the 
5th larval instar. In the midgut and fat body in the process of larval-pupal 
transformation a-mannosidase exhibited marked changes in activity, but this 
developmental changes did not exactly correspond to those of B-N-acetylglucosami-
nidase and B-galactosidase. The results obtained suggest that Bombyx ci-mxanno-
sidase does not function as one of the lysosomal enzymes as reported for mammals. 

KOBAYASHI K. 
Sanshi Kagaku to Gijutsu, 1981, 20(4), p.58-61. 

Mechanism of endocrine secretion in silkworm. (Mécanisme de la sécrétion endocrine chez 
Le ver A soie). 

KOBAYASHI M., INAGAKI S., KAWASE S. 
J. Invert. Pathol., 1981, 38, p.386-394. (E,e) 

Effect of high temperature on the development of nuclear polyhedrosis virus in the silk-
worm, Bonmbyx niori. (Effet dune temperature Alevée sur le développement du virus de Ia 
polyédrose nucléaire chez le ver A sole Bombyx rmmori). 

Effect of a high temperature on the development of nuclear polyhedrosis and 
nuclear polyhedrosis virus (NPV) was studied employing pupae and isolated pupal 
abdomens of the silkworm, Bombyx nmori. It was shown that pupae inoculated with 
an NPV and incubated at 35°C survived longer than those incubated at 25°C. At 
lower dosages of virus, pupae at 35°C escaped death from NPV. When inoculated 
pupae were incubated at 35°C for varying periods and then transferred to 25°C, 
the longer the pupae had been kept at 35°C, the longer they survived. In con-
trast, when inoculated pupae were transferred from 25°C to 35°C, the longer the 
pupae had been kept at 25°C the sooner after inoculation they died. Essentially 
the same results were obtained in isolated abdomens which were in an arrested 
state of development, excluding the possibility that observed thermal inhibition 
of viral diseases is dependent upon the altered developmental processes at high 
temperatures. Virus titration experiments showed that, under experimental condi-
tions utilized, no detectable accumulation of infectious NPV was present in abdo-
mens inoculated with an NPV and incubated at 35°C. When inoculated abdomens were 
ahifted up from 25°C to 35°C at 3 days postinoculation, NPV accumulation was 
inhibited almost immediately, and when inoculated abdomens were shifted down from 
35°C to 25°C, infectious NPV started to accumulate as early as 1 day after the 
shift. It was also shown that the pattern of infectious NPV accumulation and that 
of nucleic acid increase in infected abdomens gave a rough correlation. These 
results indicate that the thermal inhibition of viral diseases is attributed, 
at least in part, to the restricted accumulation of infectious progeny and 
suggest that the virus replication mechanism itself is more sensitive to high 
temperatures than that related to other events necessary for viral replication 
to be initiated. 

KOBAYASHI 14., KAWASE S. 
Appi. Entom. Zool., 1981, 16, p.271-278. 

Accumulation of nucleic acids in isolated pupal abdomens of the silkworm Bombyx muon in-
fected with nuclear polyhedrosis virus. (Accumulation d'acides nucléiquea dans les abdo- 
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mens isolés de chrysalides des vera a soie Bombyx mori infectés par le virus de la poly-
édrose nucléaire). 

KOBAVASHI M., KAWASE S. 
Appi. Entomol. Zool., 1981, 16(4), p.501-502. Short comm. 

Pattern of nucleic-acid synthesis in isoled pupal abdomens of the silkworm Bombyx mon 
(Lepidoptera, bombycidae) infected with nuclear polyhedrosis virus. (Type de synthése 
dacides nucléiques dana les abdomens isolés de nymphes de vers a soie Bombyx mon (Lépi-

doptAra, bombycidae) infectés par un virus de Is polyedrose nuclbaire). 

KURIBAYASUI S. 
Appi. Entomol. Zool., 1981, 16(4), p.423-431. 

Studies on the effect of pesticides on the reproduction of the silkworm Bombyx rooni L. 
(Lepidoptera. bombycidae). 2. Ovicidal action of organophosphorus insecticides admi-
nistered during the larval stage. (Etude de leffet des pesticides sur la reproduction 

du ver a soie Bombyx mori L. (Lepidoptera, bombycidae). 2. Action ovicide des insectici-
des organo phosphorés administrés su cours de la période larvaire). 

KURODA S., SUMIOKA H., YOSHITAKE N. 
J. Sericult. Sci. Japan, 1981, 50(5), p.459-460. (.3) Short rep. 

Statistical analysis of growth curve of the silkworm, Bombyx moni, under restricted fee-

ding by the index. II. Changes of the weight gain per day. (Analyse ststistique de la 
courbe de croissance du ver a soie Bombyx mori sous alimenté. II. Evolution du gain de 
poids quotidien). 

MATSUMOTO P., MATSUBARA F., OHNISHI M., HAYASHIYA K. 
J. Sericult. Sd. Japan, 1981, 50(5), p.  359-365. (J,j,e) 

Researches on the application of aseptic rearing method to silkworm rearing. lIt. Micro-
biological survey at the end of raising young larvae in the bioclean room. (Recherches 
sur lapplication des techniques d'élevage aseptique au ver a soie. III. ContrBle micro-
biologique en fin d'élevage des jeunes vera dana l'enceinte contrôlée). 

The pathological studies were carried out when the silkworm larvae were reared 
on the artificial diet under an aseptic condition during the lst-3rd stages and 
then reared on mulberry shoot to the final stage. At the end of rearing in the 
bioclean room, the microbes such as bacteria, fungi and viruses were tested for 
the survey of health of the larvae. 

Microbes in the room air were checked by the Impinger method. Microbes in 
the larvae were examined by plate culturing method for bacteria and fungi, by 
microscopic observation of polyhedra for nuclear polyhedrosis virus (NPV) and 
cytoplasmic polyhedrosis virus (CPV), and by immunological diagnosis for flache-
ne virus (IFv). Two persons entered into the clean room for the starting 
of rearing, bed-cleaning, and supplying the food. 

The number of viable microbes in the room counted in the range of 3-6/rn 3  
bacteria and of 3.5x10-l.lxlO 2/m 3  fungal cells. 

Bc1cltus, Staphy1ococcus, Pseudomonas, Proteus, Fen/cill/wn, Aspergil.lus, Cia- 
dospor'ium and yeast were isolated from the Impinger fluids. Microbes were counted 
mostly in summer, 

Four microorganisms of Staphy?ococcus, Enterococcus and yeasts were detec-
ted in larvae only in summer. No fungi and viruses of NPV, CPV and IFV were de-
tected in every rearing season. 
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4. Thus certified larvae were followed by raising on mulberry shoot to the 
final stage. No diseased larvae were observed. 

It was proposed by the authors that larvae reared on artificial food should 
be certified to be germ-free at the end of the raising in bioclean room for 
stabilization of supplying of young larvae to the new sericultural system. 

MATSIJRA Y. 

Sanshi Kenkyu, 1980, 11(6), p.29-32. 

Studies on lipid in diet for silkworms. 2) Digestibility of mulberry leaf lipids by 
larvae. (Etudes sur lea lipides dans laliment des vers a soie. 2) Digestibilité des ii-
pides des feuilles de mOrier par lxs chenilles). 

MIZIJNO T., WATANABE K., OHNISHI K. 

Dev. Growth Diff.,, 1981, 23, p.543. 

Developmental changes of ecdysteroids in the eggs of the silkworm Bombyx mon. (Evolution 
des ecdystéroIdes au cours du développement des oeufs de ver a soie Bombyx man). 

MORISHI14A I. 

Insect Biochem., 1981, 11(6), p.713-716. (E,e) 

!\aenylate and guanylate cyclase activities in fat body during development of the silk-
worm, Bombyx mon. (Activité de l'adényiate et de la guanylate cyclase dans le corps ad-
peux au cours du developpement du ver a soie, Bombyx mori). 

Adenylate and guanylate cyclase activities were assayed in fat body homoge-
nates at various developmental stages of the silkworm, Bombyx marl. Both enzyme 
activities changed greatly during development, the directions of variation being 
opposite. Adenylate cyclase activity was highest in the larval stage and decrea-
sed during larval-pupal transformation. During the same time periods, guanylate 
cyclase activity sharply increased, and the ratio of guanylate cyclase to adeny-
late cyclase activity rose to 15 in the early pupal stage, while ratios were 
between 0.5 and 1.0 throughout the larval stage. Sensitivity of adenylate cyclase 
to NaF also changed during the development. 

NAKATANI Y., OLIRISSON C., BECK J.P. 
Chem. and Pharm. Bull., 1981, 29, p.2261. 

Chemistry and biochemistry of Chinese drugs cytostatic pheophytins from silkworm excreta 
and derived photocytotoxic pheophorbides. (Chimie et biochimie des phéophytines cytosta-
tiques des médicaments chinois isolés a partir des excreta de ver lx soie et des phéophor-
bides photocytotoxiques dérivés). 

NISI-IIMURA M. 

Appi. Entomol. Zool., 1981, 16, p.186-192. 

Studies on the neurosecretary cells in the silkworm Bombyx marl. 4) Distribution of noro-
amine containing neurons in normal and drug treated brains. (Etudes des celluies neurosé-
crétrices du ver a soie Bombyx marl. 4) Repartition des neurones contenant des monoamines 
dans les cerveaux normaux ou traités avec des drogues). 
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NOGUCHI A., BABA A., TAMURA N. 
Dev. Comp. Immunol., 1981, 5, p.111-116. 

Silkworm haemolymph factor(s) interacting with vertebrates complement system. (Facteur(s) 
de l'hémolymphe du ver a soie reagissant avec le système complémentaire des vertèbres). 

OGAWA K.I., TOJO S. 
Appi. Entomol. Zool., 1981, 16(3), p.288-296. (E,e) 

Quantitative changes of storage proteins and vitellogenin during pupal-adult development 

in the silkworm, Bombyx mon (Lepidoptera, bombycidae). (Evolution quantitative des pro-
téines de reserve et de la vitellogénine au coors do développement nymphe-adulte chez le 

ver a soie Bombyx mon (Lepidoptera, bombycidae) ). 

Accumulation and distribution of two storage proteins. SP-1 (female-specific) 
and SP-2, and vitellogenin in the silkworm, Bombyx mod, were studied during the 
pupal period by means of Oudin's single diffusion tests using antisera spscific 
to these proteins. In females SP-1 and SP-2 account for approximately one fourth 
of the total protein in the newly ecdysed pupa, while in males which lack SP-1, 
SP-2 comprises one twentieth of the total protein. Both proteins decrease 
slightly in the early half of the pupal stage, and then rapidly decline so as 
to disappear shortly before adult emergence. During the metamorphosis, most of 
them are found in the fat body, negligible amounts in the haemolymph and essen-
tially none in other tissues. The content of vitellogenin is 5% of the total pro--
tein in the newly pupated female, but increases gradually in the early pupal 
stage, and then during pharate adult development it accumulates sharply up to 
several times the initial amount, attaining to 40% of the total protein in the 
newly ecdysed adult. In the early half of the pupal stage, vitellogenin is detec-
table only in the haemolymph, but in the latter half it increases rapidly in the 
ovary while maintaining its level in the haemolymph. The amino acid composition 
of vitellogenin is similar to that of SP-1 except that the former is higher in 
glutamate and serine, but lacks the exceptionally high methionine of the latter. 

OSANAI M., KIKUTA S. 
Exp. Gerontol., 1981, 16, p.445. 

Age related changes in amino acid pool sizes in the adult silkworm, Bombyx mon. (Evolu-
tion en fonction de lbge de Ia taille du poo' des acides aminés chez le ver A soie 
adulte Bombyx moni). 

PETKOV N. 
Agricultural Science, 1981, 19(2), p.92-96. (Bg,bg,e) 

Possibilities of prognosticating the effectiveness of selection of silkworm lines (Bombyx 
mon L.) based on the weight and percentage silk content of cocoons. (PossibilitAs de 
prévoir l'efficacitA de Is selection des lignees de ver A soie avec comme critères le 
poids et la richesse soyeuse des cocons). 

The problem concerning the creation on the basis of breed1ng and genetic para-
meters of mathematical models for prognosticating the effectiveness of selection 
of silkworms according to weight and percentage silk content of cocoons, is exa-
mined in the article. 

Generalizing the experience of other scientits, original mathematical models 
for appraising the effectiveness of selection based on the studied characters, 
separately for both sexes, are recommended. The differences, as regards mean 
values of studied indicators, between the individuals selected for breeding pur-
poses and those of the initial populations, the degree of inheritance of each 
character (h 2) and the mean square deviations (o) are utilized for determining 
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the effectiveness of the recommended model for prognosticating the effect from 
selection. Silkworms are raised and the actual importance of each indicator is 
then compared with the expected one. The prognosticated importance of each mdi-
cator in the progenies is accounted by adding the actual effect from selection 
to the mean value of each character in the initial population of zero intensity 
of selection. 

It is pointed out, that these new mathematical models for prognosticating the 
effectiveness of selection based on definite characters provide a possibility 
for developing concrete, optimal selection programmes, which could play important 
role for raising the effectiveness and increasing the speed of breeding aimed 
at creating new and improving old breeds and lines of silkworm. 

PETKOV N. 
Animal Science, 1981, 18(4), p.81-82. (Bg,e) 

Intra-breed variability and possibilities of breeding lines on the basis of characters 
determining the productivity of silkworm Bombyx mori. L. (Variation intra souches et 
possibilité d'élever des lignées sur la base des caractbres determinant la productivité 
chez is ver A sole Bombyx mon L.). 

The intra-breed variability of the following indicators is studied at the 
Experimental Base of the Sericulture experiment Station in Vratsa during the 
period 1974-1976 : weight of single cocoon, weight of silk cover of cocoon and 
percentage silk content of raw cocoons. 

It is established that the studied breeds Super-i and Super-2 as regards the 
main indicators of silkwormsproductivity demonstrate intra-breed variability. 
The mean values and the amplitude of variation of each character are different 
for each separate line. This results from the interaction between genotype and 
varying environmental conditions which have different norm of reaction. 

The intra-breed variability of the indicators, mean weight of cocoon, weight 
of silk cover of cocoon and percentage silk content of cocoons is relatively high 
for the  studied breeds. Variability is greater among the lines of breed Super-2 
of Chinese origin. 

PRUDHOMME J.C. 
PubI. Lab. Zool. E.N.S., 1981, 19, p.53-79. 

La regulation de la synthèse de la fibroine dana la glande séricigène du ver a sole. 
(Regulation of fibroin synthesis in the silk gland of the silkworm). 

SAMAKHVALQVA G.V. 
Ser. 16 Biol. , 1981, 1, p.24-27. (R,e) 

Effect of chioramphenicol on vitality and the rate development of the silkworm Bombyx 
mori L. by feeding of dandelion leaves Taraxacum officinale Wigg. (Effet du chioramphé-
nicol sur la vitalité et la vitesse de developpement du ver a sole Bombyx mori L. nourri 
avec des feuilles de pissenlit 7'araxacujn offcinale Wigg.). 

SHIMADA S., KAMADA A., ASANO S. 
J. Sericult. Sd. Japan, 1981, 50(5), p.391-395. (J,j,e) 

Studies on the utilization of methoprene, a synthetic compound with juvenile hormone ac-
tivity, for the silkworm rearing. III. Absorption, distribution and excretion of methc-
prene by the silkworm Bombyx mori L. (Etudes sur l'utilisation du méthoprène, produit ce 
synthèse ayant une activité du type hormone juvenile, dana l'élevage du ver A sole. II:. 
Absorption, repartition et excretion du méthopréne par le ver A soie Bombyx mon L.). 
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This paper represents a part of a comprehensive study of absorption, distri-
bution and excretion of (C-5) methoprene applied topically to the 5th instar 
larvae of the silkworm by the autoradiographic method, and determination of me-
thoprene content in the haemolymph by the gas-chromatographic method. 

Labeled methoprene applied topically was rapidly absorbed into the body 
and distributed among whole tissues. More than half of methoprene absorbed was 
excreted within 24 hr after application. 

The period during which the residual level of methoprene was significant 
in the haemolymph was very short at a low dose, but lasted at a high dose. 

SHIMIZU I. 
Environ. Control in Biol., 1961, 19(2), p.41-49. (J,j,e) 

Phototactic behaviour in the silkworm Bombyx mori L. Adaptive significance of photo-
taxis in newly hatched larvae. (Comportement de phototaxie chez le ver a sole Bombux mor 
L. Signification adaptative de la phototaxie chez lea larves neonates). 

To determine the adaptive significance of phototactic behaviour in newly 
hatched silkworm larvae, some experiments were designed and performed. 

Before being fed mulberry leaves, the larvae showed active klinophototaxis 

(Fig. 2). 
The phototactic response -intensity curves showed a threshold for the res- 

ponse between 10 	and 10-2  lux after dark adaptation, and between 10-2  and 10' 

lux after light adaptation (Fig. 3). 
The shape of the light source towards the newly hatched larvae oriented 

themselves affected the phototactic response (Fig. 4). 
In the visual region, the newly hatched larvae showed a maximum phototactic 

response to green irradiation (557 nm), but scarcely responded to blue and red 
irradiations (Fig. 5). Larvae also responded to an ultraviolet irradiation of 
357 nm. The light transmitted through the mulberry leaf had a remarkable attrac-
tion for the newly hatched larvae (Fig. 6). 

The tactic activity by which the newly hatched larvae oriented and moved 
towards the mulberry leaves was lower in complete darkness than under light. 
Blind larvae, which had lost their vision and phototaxis due to a defect in 
vitamin A showed a reduced tactic response to mulberry leaf, irrespective of 
darkness or of light conditions (Figs. 7 and 8). 

These results show that the larval phototaxis mediated by vision is impor-
tant for finding and arriving at the green leaves of the host plant (mulberry) 

as is chemotsxis (Fig. 9). 

SHIMIZU 1., KOMORI S. 
J. Sericult. Sci. Japan, 1981, 50(5), p.355-358. (J,j,e) 

Pathogens from cocoons soiled inside and their tolerance to dry heat treatment. (Lea 
agents pathogAnes provenant de cocons tachés intérieurement at leur résistance a un trai-
tement par la chaleur sAche). 

It sometimes happens that the inner surface of a cocoon is soiled by the 
injured or diseased prepupa or pupa in it. The authors examined such sort of 
cocoon pathologically. 

As high as 70.4% out of 952 cocoons, previously dried in the filature fac-
tories, were found to be contaminated with nuclear polyhedrosis. However, a lower 
rate of contamination was found from such sort of raw cocoons from farmers. 

The nuclear polyhedra and the toxic crystals of BacL1us thurinyiensis were 

not inactivated by the routine treatment during cocoon-drying before silk 
reeling. 
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3. The nuclear polyhedra were not inactivated completely by the treatment of 
110°C, 60 minutes, but the toxic crystals were not inactivated by 140-150°C, 60 
minutes. On the other hand, the cytoplasmic polyhedra and the infectious fla-
cherie viruses showed a low tolerance to the heat treatment. - 

SHIMURA K. 
Sanshi Kagaku to Gijutsu, 1981, 20(7), p.56-59. 

Biosynthesis of silk proteins. (Biosynthese des protéines de la soie). 

SMITH R.E., FURUICFII Y. 
J. Biol. Chem., 1981, 256, p.10973-10978. 

A unique class of Compound guanosine nucleosid tetraphosphate G(5') pppp (5)N synthe-
sized during the in vitro transcription of cytoplasmic polyhedrosis virus of 9ornbyz 
mon : structural determination and mechanism of formation. (Une classe unique de compo-
s4s, les guanoalne nucléoside tetraphosphates 0(5) pppp (5')N synthétisés au cours de 
la transcription in vitro du virus de la polyédrose cytoplasmique de Bombyx mon 	deter- 
mination de la structure at mécanisme de formation). 

SUGIYAMA H. 
J. Pestic. Sci. Jap. , 1981, 5(4), p.599-602. (E,e,j) 

Effects of EBB (1-2 dibromoethane) on the silkworm (Bombyx mon L.). (Effet du EBB (1-2 
dibromoéthane) sur le ver A soie (Bombyx mon L.) ). 

SUGIVAMA P., MORIYAMA H., SHIGEMATSU H. 
App. Entomol. Zool., 1981, 16(4), p.472-476. 

Specific accumulation of para hydroxyhenyilactic acid as a metabolite of tyrosine meta-
bolism in the haeniolymph of the larva of Bombyx mori L. (Lepidoptera, bombycidae) intox:-
cated with MTMC (Meta-tolyl-N-methyl carLarnate). (Accumulation spécifique de lactde 
parahydroxyphenyllactique, métabolite du ,nétabolisrne de is tyrosine, dana l'hémolymphe 
des chenilles de Bombyx mori L. (Lepidoptera, bornbycidae) intoxiqué par du MTMC (Méta-
toiyl-N-méthyl carbamate) ). 

SUZUKI Y., TSUJIMOTO 'i'., TSUDA M., OUSHIMA Y. 
Biochem. Cell. Peg., 1981, 3, p.113-144. 

Selective expression of the fibroin gene in the differentiated silk gland. (Expressi)n 
aélective de gene de la fibroine dans is glande séricigéne différenciée). 

SZUBA M. 
Prace, Instytutu Krajowych Wlokien Naturalnych, 1981, 25, p.7-13. (Pl,e,f,r) 

Effect of the conditions of preservation of the Polish polyhybrid silkworm eggs (Bcmtyn 
mor L.) on its value and fitness for incubation in different periods of the year. (Effet 
des conditions de conservation des graines de vera a soie polyhybrides polonais (Bom)yx 
mor L.) sur leur valeur et leur aptitude pour lincubation en différentes saisons de 
1 annCe) 

	

Experiments perforaed in 1973-1976 at 	Les experimentations poursuivies de 1973 

	

the Silk Research Station at Zolwin, aimed 	a 1976 a is Station Séricicole de Zoiwii, 

	

in the selection of the conditions of pre- 	avaient pour but le choix des conditions 
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servation of Polish polyhybrid silkworm 
eggs produced always in July and destinated 
for rearing in different climate condi-
tions, that means in different periods of 
the year. Effect of the time of estivation 
(0-150 days) on hatching percentage and 
hatching energy as related to various dates 
of incubation, has been studied. It has 
been stated that 

- to obtain the hatching percentage and 
hatching energy above 90 %, hibernation 
must be preceded by estivation 

- in case of incubation between December 
and March, a reduced estivation of 15 days, 
followed by hibernation in the temperature 
of 5°C is needed 

- for spring incubation in April, esti-
vation period should be of 30 days and hi-
bernation temperature 5°C 

- for incubation suitable to silkworm 
rearing in Poland (May-June) as well as 
for later resrings (July-August), estiva-
tion of 90 days should be applied, followed 
by natural hibernation in 5°C and artifi-
cial hibernation between 2°C and 0°C. 

The use of diagrams for current control 
of hatching percentage and hatching energy 
has been introduced to silkworm eggs pro-
duction in Poland.  

de la conservation de graine polyhybride 
polonaise du ver a soie produite toujours 
en juillet et destinée a lélevage dans 
les différentes regions climatiques, cest 
A dire en diffArentes saisons de l'année. 
On a étudié l'influence de la durée de 
l'estivation (0-150 jours) sur le pourcen-
tage et l'energie déclosion en relation 
svec les diverses dates de l'incubation. 
On a constaté que 

- pour aboutir a un pourcentage d'éclo-
sian et de son Anergie au dessus de 90 %, 
l'hibernation dolt être precédée par l'es-
tivation 

- pour l'incubation en décembre-mars, 
on doit appliquer une estivation réduite 
pendant 15 jours et lhibernation dans la 
temperature de 5°C 

- pour l'incubation printaniAre en avril 
une estivation de 30 jours et lhibernation 
dans 5°C 

- pour l'incubation propre A l'elevage 
en Pologne, cest a dire en mai-juin, sinsi 
qua pour les elevages ultérieurs en juillet 
aoQt, une estivation de 90 jours et lhi-
bernation naturelle dans 5°C, suivie par 
lhibernation artificielle dans la tempera-
ture entre 2°C et 0°C mont nécessaires. 

Lutilisation des diagrammes pour le 
contr6le courant de pourcentage et de 
l'energie déclosion, fut employee dans 
Is production de graine. 

TAKAHASFII S., UEDA S. 
J. Sericult. Sci. Japan, 1981, 50(5), p.453-456. (J,j) 

Effects of the rearing environment, especially air current, upon the body temperature of 
silkworm larva, Bombyx mori L. in artificial-diet-rearing. (Effet des conditions dam-
biance, notamment du mouvement de lair, sur la temperature corporelle des chenilles de 
ver A soie, Bombyx mori L., élevées sur aliment artificial). 

TROUTT A., SAVIN T., CLJRTISS W.C., CELENTANO J., VOURNAKIS J. 
Nucleic Acids Research, 1982, 10(2), p.653. 

Secondary structure of Bombyx mori and Diet yosteiiwn discoideum 5S rRNA from Sl nuclease 
and cobra venom ribonuclesse susceptibility, and computer assisted analysis. (Structure 
secondaire du rRNA 5S de Bombyx mori et Dictyosteliwn discoideun déterminée A 1 aide de 
la nucléase Si et de la ribonucléase de venin de cobra et par analyse sssistée par ordi-
nateur). 

The 5S rRNA5 from Bombyx mori and Dictyostelium discoideum were end-labeled 

with [ 32-P] at either the 5' or 3' end and sequenced using enzymatic digestion. 
The secondary structure of these molecules was studied using the single-strand 
specific Sl nuclease and the base-pair specific cobra venom ribonuclease. Compu-
ter analysis of these results was performed and was used to generate a consensus 
secondary structure for each molecule. A comparison of these results with those 
of other workers is presented. 
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TSUDA M., SUZUKI V. 
Cell, 1981, 27, p.175-182. (E,e) 

Faithful transcription initiation of fibroin gene in a homologous cell-free system re-
veals an enhancing effect of 5' flanking sequence far upstream. (L'initiation de la 
transcription fidèle du gene de la fibroine dans un système acellulaire homologue révêle 
un effet amplificateur des sequences loin en amont de l'extrAmité 5'). 

For the faithful initiation of transcription of exogenously added fibroin 
gene, a crude cellular extract was prepared from the posterior silk glands where 
fibroin gene is specifically transcribed. The faithful initiation was demons-
trated by the assay with use of truncated fibroin gene templates and confirmed 
by nuclease Sl mapping. The transcription initiation of fibroin gene was detected 
also in the extract from the middle silk glands where fibroin gene is not, trans-
cribed, indicating that an expected suppression machinery for the gene was left 
behind during the extraction procedures. The promoter sequence of fibroin gene 
required in these homologous extracts (the nucleotide position - 29 to + 6) is 
the same as that in a heterologous HeLa cell extract. This result guarantees a 
limited usefulness of the HeLa cell extract in determining promoter sequence or 
analysing general transcription machinery. in the homologous extracts, but not 
in the heterologous extract, however, it has been shown for the first time in 
vitro that the 5' flanking sequence upstream from - 74 enhances the transcription 
initiation of fibroin gene. In addition, a remarkable fibroin gene preference 
in transcription over mouse 	globin and adenovirus 2 major late genes was ob- 
served in the homologous extracts. The fibroin gene preference is partly caused 
by the sequence element upstream from - 74 of fibroin DNA. 

TSUJIMOTO V., HIROSE S., TSUDA M., SUZUKI V. 
Proc. Natl. Acad. Sci. USA, 1981, 78(8), p.4838-4842. (E,e) 

Promoter sequence of fibroin gene assigned by in vitro transcription system. (Séquenci 
du promoteur du gene de la fibrolne déterminée par un système de transcription in vitro). 

We have shown that the silk fibroin gene from Bombyx mori is faithfully trans-
cribed in an in vitro transcription system of the HeLa cell extract prepared by 
the method of Manley it al. [Manley, J.L., Fire, A., Cano, A., Sharp, P.A., & 
Gefter, M.L. (1980) Proc. Nail. Acad. Sc. USA 77, 3855-3859 1. Using this system 
and a series of deletion mutants of fibroin gene, we have assigned the promoter 
sequence of fibroin gene. The 5' boundary of the promoter is around nucleotide 
position -29, indicating that most: of the T-A-T-A--A-A-A sequence (-30 to -24) 
is essential for the promoter function, where the transcription initiation point 
of fibroin gene is assigned as nucleotide position +1 ITsuda, M. , Ohshima, V. 
& Suzuki, Y. (1979) Proc. Nati. Acad. 7ci. USA 76, 4872-4876 1. The 3' boundary 
is around nucleotide position +6. However, to support the efficient, faithful 
transcription, some additional (more than 26 but less than 41) nucleotidem of 
nonspecific origin are required at the 5' side of -29. Functions ascribed to the 
promoter region are discussed. 

WATANABE H., MAEDA S. 
J. Invert. Pathol., 1981, 38, p.370-373. (E,e) 

Genetically determined non susceptibility of the silkworm, Bombyx mori, to infection with 
a densonucleosis virus (Densovirum), (Insensibilité d'origine gènétique du ver A soie, 
Bombyx mori, A uno infection par un virus de densonucléose (Densoviruc) ). 

A nonsusceptible and a highly susceptible strain of the silkworm, Bombyx mori  
to peroral infection with a densonucleosis virus (Dliv) were studied by probit 

a 



53 

analysis. Tests with the susceptible and nonsusceptible parent strains, their 
reciprocal F1  hybrids, the F 2  hybrid, and the backcrossed hybrids to either of 
the parents demonstrated that the nonsusceptibility of the silkworm to IJNV was 
inherited and controlled by a recessive gene which was not sex-linked. 

YAMAOKA K., HIRAO T. 
mt. J. Invert. Reprod., 1981, 4(3), p.169-180. 

Mechanisms of ovipositional behaviour in Bornbyx mon : time-gating and accumulation of 

	

the internal factor. (Mécanismes du comportement de ponte de Bombyx mon 	temps datten- 

te et accumulation du facteur interrie). 

YAMASHITA 0., IRIE K. 
Nature, 1980, 283, p.385-386. (E,e) 

Larval hatching from vitellogenin-deficlent eggs developed in male hosts of the silkworm. 
(Eclosion des chenilles provenant d'oeufs déficients en vitellogénine sétant développés 

dana des h6tes males de ver it soie). 

SILK 
	

SOLE 

BIANCHI SVILOKOS A. 
La Seta, 1981, p.15-16. (I) 

Quelques observations sur le choix des colorants pour lea articles en soie. (Some obser-
vations on the choice of dyes for silk goods). 

BRAGADIN C. 
La Seta, 1981, p.14-15. (I) 

Quelques considerations sur laffinité tinctioriale de la soie. (Some considerations on 
dyeability of raw silk). 

DENNY M.W. 
Symp. Soc. Exp. Biol., 1980, p.247-272. 

Silks, their properties and functions. (Les soles, propriétés et fonctions). 

LIM V.1., SHTEINBERG S.V. 
Dokl. Akad. Nauk. SSR, 1981, 259(2), p.489-492. 

The dimensional structure model of silk fibroin. (Modèle de la structure dimenmionnelle 
de is fibroine de la soie). 
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MEl S.Y., CHIEN K.T., SUNG C.T. 
Fang Chih Hsueh Pao, 1981, 2, p.10-16. 

Study on the distribution of the crystalline region and the amorphous region of Chinese 
Bombyx mor fibroin. (Etude sur is repartition des regions cristallines et amorphes de 
La fibroine du Bombyx sari chinois). 

MITSUISHI M., ISHIWATAHI T. • MARUYAMA H., HORIKAWA K. 
J. Sericult. Sd. Japan, 1981, 50(5), p.366-372. (J,j,e) 

Dyeing of silk with direct dyes. (La teinture de is soie avec des colorants directs). 

The absorption mechanism of direct dyes 
(C.1. Direct Yellow 12 and C.I. Direct Red 
2) on silk was examined. The absorption 
isotherms, at 90°C in the presence of 
0.05 M NaC1, were found to be represented 
by both the Langmuirs and F'reundlich's 
absorption equations. The affinities of 
direct dyes for silk calculated by the 
equation based on the Langmuir's mechanism 
were not reasonable, but those based on the 
diffusely-absorption mechanism were consi-
dered to be reasonable. The absorption of 
direct dyes on deaminated silk was also 
examined. The evidences suggested strongly 
that direct dyes were absorbed diffusely 
on silk. 

Le mécanisme d'absorption des colorants 
directs (jaune direct C.I. 12 et rouge 
direct C.I. 2) sur is soie a été étudié. 
Les isothermes d'absorption a 90°C en pre-
sence de NaCl 0,05 N peuvent étre représen-
tés par lea equations d'absorption de 
Freundlich et de Langmuir. La valeur de 
i'affinité tinctoriale calculée a laide 
dune equation basée sur un mécanisme de 
Langmuir n's p55 de sens, alors que celle 
qui eat obtenue en se basant sur un méca-
nisme d'absorption diffuse semble en avoir. 
L'absorption des colorants directs sur la 
soie désaminée a également été étudiée. Las 
faits expérimentaux suggèrent fortement que 
les colorants directs soot absorbés de 
manière diffuse sur is soie. 

SHIMAZAKI A., AOKI H., TAKEUCHI S. 
J. Sericult. Sci. Japan, 1981, 50(5), p. 396-402. (J,j,e) 

Studies on the compound population of different cocoon lots. II. Probability distribution 
of the filament number of each cocoon lot in a raw silk thread. (Etude sur une populatior 
de divers lots de cocons en mélange. II. Distribution de probabilité du nombre de baea 
provenant de chaque lot de cocons dana le fil de soie grege). 

For controlling the quality of raw silk thread reeled from the compounded co-
coon population, it is an important matter to make clear the probability distri-
bution of the number of remarkable cocoon filaments in a thread. Suppose first 
that the cocoon population is constructed from the different cocoon lots A 1 , 

A .........A n  and the raw silk is reeled by the random feeding end. Let Lj and 
Qi be the average length of cocoon filaments of the lot Ai and the compound ratio 
of the lot Ai to the population size. In the raw silk thread which is formed by 
the reeling with fixed number of K cocoons, denote the possible outcomes of the 
each lot filament by E 1, K.. ....... ... ....... E 	and suppose that the proba- 
bility of the realization of Ei is P1. Then the probability Pr Er1 , r.. ...... . 

rI that in the thread K occurs r 3  times, E, r 2  times, etc., is 
given as follows, 

K! 	 rrz 	ri 	ro P 	[r 	P ......... r 1  . ........ Pfl 	
p 1  !r 2  !......rj !......r ! 	11P 2  . . . P1 

where r1+r2+ 	 +rfl=K,p1+p2 ........ Pi+......Pn=l. 

And pi is given by p1=L1Q/LiQ1. 
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SHIMAZAKI A., YAMAZAKI M., TAKEIJCHI S., TABUCHI S. 
J. Sericult. Sci. Japan, 1981, 50(5), p. 403-408. (J,j,e) 

Studies on the compound population of different cocoon lots. Ill. On the probability 
distribution of homogeneous raw silk length in the compound cocoon population. (Etude 
sur une population de divers lots de cocons en mélange. III. Distribution de probabilité 
de la longueur homogéne de soie grège dana la population de cocons en mélange). 

& 
In this paper we consider the distribution of homogeneous raw silk length 

occuring in a raw silk thread which is reeled from the compound cocoon popula-
tion. Suppose that the compound population is constructed from the cocoon lots 

A,, 	A .. ....... A . ...... , A,,. And let Li Qj and iii be the average of cocoon 
filaments, the compound ratio and the average of non-broken length of cocoon 
filaments. The subscript I of each parameter denotes that it belongs to the 
cocoon lot Ai. From the theoretical consideration and simulation method, it is 
known that the distribution of homogeneous raw silk length y occured in a cons-
tant interval T is shown as follows, 

f(y)= 
A 

1-e 11  
In the above truncated exponential distribution the parameter x is determined 
by the raw material and the technical information as follows, 

X=K.E (Li)/ E  L1Q1, 
1=1 	tj 	1=1 

here K is the reeling cocoon number per thread. 
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BERRY S.J. 
Entomol. Gen., 1981, 7(3), p.233-244. (E,e) 

Hormones and metabolism in the pupal diapause of silkmoths (Lepidoptera, Saturnidae). 
(Hormones et métabolisme durant la diapause nymphale des sericigénes (Lépidoptéra, Satur-
nldae) ). 

'p 

CAO G.J., GU S.R. 
Acta Entomologica Sinica, 1981, 24(4), p.468-470. (C) Scientific note 

Purification of tRNA Alafrom the posterior silk gland of the silkworm Phi iosamia cynthia 
ricini. (Purification du tRNAAla de la partie postérieure des glandes sericigènes du 
séricigène Phiiosamia cynthia ricini). 

CHEN L., HU Z., WANG C., CHIN T., WANG J. 
Shih Yen Sheng Wu, Hsueh Pao, 1981, 14(1), p.49-58. 

Study of the fibroin structure from Antheraea pernyi and Bombyx mon. (Etude de is struc-
ture de la fibroine dAntheraea pernyi et Bombyx mori). 
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CHIEN K.T., MEl S.Y., SUNG C.T., HSU C.O. 
Fang Chih Hsueh Pao, 1981, 2, p.2-9. 

Study on the chemical constituents of the fibroin of Chinese cultivated silk. (Etudo des 
constituants chimiques de la fibroine de la soie produite en Chine). 

GO X.I1., CAO G.J. • WANG Z.H. 
Acta Entomologica sinica, 1981, 24(4), p.349-355. (C,e) 

Changes of nucleic acids and silk protein contents in the posterior silk gland of he 
En-silkworm Phi?oarnia cynthia ricini during the fifth lsrval instar. (Evolution 'le la 
quantité dacides nucléiques et de protéine soyeuse dans la partie postérieure des glan-
des séricighnes du ver a soie Eri Phiioaamia cynthia ricini au cours du cinquième age) 

Before the actual fibroin synthesis occurs, the amounts of DNA, DNA and tRNA 
in the posterior silkgland of the fifth larval instar of En-silkworm gradually 
increase until the beginning of spinning. During the period of massive synthesis 
of fibroin, the increasing of tRNA A13  and tRNA 11 Y appears the most prominent, 
being 37.3 % and 33.5 % of the total tRNA respectively. These ratios tend to be 
correlated with the amino acid composition of the synthesized fibroin. 

GUPTA M.L., NARANG D.C. 
Genetics, 1981,   57, p.21-27. (E,e) 

Karyotype and meiotic mechanism in Muga silkmoths, Antheraea cornpta Roth. and A. :55c1—

rnensis (1-leif.) (Lepidoptera, Saturnldae). (Caryotype et mécanisme méiotique chez les vers 
A soie Mugs, Antheraea corripta Roth. et A. assainensie (Half.) (Lepidoptera saturnidae 1. 

The chromosome number in males of Antheraea compta (Wild) and A. asscvnensi 
(semi-domesticated) is 30, while in females it is 30(XY) in A. conspta and 29(XO 
in A. asaamensis, the latter concomitantly does not reveal sex chromatin ir 
interphase nuclei of both somatic and germ cells. This confirms that the V chro-
mosome, which forms the sex chromatin in females of A. cornpta, has been lost ir 
the other species. Meiosis in males shows discrete chiasmata while in females 
of both species it is achiasmatic. Meiotic details of the species are given anc 
the evolutionary inter-relationship is discussed. 

HAMODRAKAS S.J., JONES G.W., KAFATOS F.C. 
Biochim. Biophys. Acta, 1982, 700, p.42. 

Secondary structure predictions for silkmoth chorion proteins. (Previsions de is strsci-
re secondaire des protéines du chorion dun sénicighne). 

HONG G.F., FENG Y.X., ZHU L.L., CHEN Y., WANG T.P. 
Nuc. Ac. Proteins Proc. Symp. , 1979, p.331-335. 

Sequence determination of tRNA from the posterior silk gland of Attacus ricini. (Déterrm.-
nation de la sequence dun tRNA de la partie postérieure de la glande.séricigène ditta-
cue ricini). 

IDRISS M., ELGAVAR F., RAWASH I.A. 
Z. Angew. Entomol. J. Appl. Entomol., 1981, 92(4), p.371-373. (E,e,g) 

Operated Philocosnia ricini (Dru) (Lepidoptera, Ssturnidae) and Bombyx mon L. (Lepdop-
tens Bombycidae) larva as brain-hormone bioassay test organisms. (Utilisation des che- 
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nilles operees de Philosainia ricini (Dru) (Lepidoptera, Saturrtidae) et de Bornbyx mori L. 
(Lepidoptera Bombycidae), comme materiel dessai biologique de ihormone du cerveau). 

KAFATOS F.C. 
Amer. Zool., 1981, 21(3), p.707-714. (E,e) 

Structure evolution and developmental expression of the silkmoth chorion multigenes fami-
lies. (Evolution de la structure et expression au cours du développement des families de 
genes multiples du chorion dun sericigene). 

KATULA K., GILBERT L.I., SRIDFIARA S. 
Molecular & Cell. Endocrinology, 1981, 24, p.293. 

mRNA populations during wing development in the silkmoth, Antheraea polyphemus. (popula-
tion des mRNA au cours du développement de laile chez le séricigAne Antheraea polyphe-
mu). 

PANT B., JAISWAL G. 
Indian J. Exp. BioS., 1981, p.998. 

Photoperiodic effect on transaminase activity protein and total free amino acid content 
in the fat body of diapausing pupae of the tasar silkworm Antheraea mylitta. (Effet de 
La photopériode sur lactivité des transaminases et La teneur en acides aminés libres 
totaux dans le corps adipeux des nymphes en diapause du ver A soie tasar Antheraea my-
Litta). 

WASSERTHAL L.T. 
J. Comp. Physiol., 1981, 45, p.1  

Oscillating haemolymph circulation' and discontinuous tracheal ventilation in the giant 
silkmoth Attacus atlas. (Mouvement oscillant de ihémolymphe et ventilation trachéenne 
discontinue chez is ver A soie gAant Attacus atlas). 
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MEETING ANNOUNCEMENT 
	

ANNONCE DE REUNIONS 

SMALL MEETING OF THE 
	

REUNION DE LA 

INTERNATIONAL SOCIETY 
	

SOCIETE INTERNATIONALE 

FOR NON-MULBERRY SILKS 
	

DES SOlES NON-MURIER 

SECOND ANNOUNCEMENT 
	

SECONDE ANNONCE 

Expected site, period of the meeting and 
others are as follows 

Meeting site : Shen-yang City. 

Meeting period : August 25-30, 1982 (in-
volving the days of a field trip). 

Fees for the registration and Hotel 
accomodation 	these have not been decided 
now. Information will be given in the third 
announcement in May or June. 

Official 	language of the meeting is 
English. 

Correspondences must be sent to 

S. SAKATE 
The Sericultural Experiment Station 
Yatabe, Ibaraki 305 
JAPAN 

Les ileux et dates probables de cete 
reunion sont les suivants 

Lieu : Shen-yang City. 

Date 	25-30 aoOt 1982 (y compris lea 
déplacements sur le terrain). 

Droits 	dinscription et réserva;ion 
dhotel : aucune decision nest arrétee 
ce jour. Des indications seront fournies 
dans La troisième annonce en mai ou juin. 

La langue officielle de La reunion eat 
1 Anglais. 

Les correspondances doivent être envoyées .i: 

S. SAKATE 
The Sericultural Experiment Station 
Yatabe, Ibaraki 305 
JAPAN 


