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Fig. 1.-4. Phase contrast photographs of fixed and stained cultures grown for 24 h at 31.5~ 37.5 ~ 39~ and 41.5~ respectively; 
m, mitoses; ], fragmented nucIei; n, normal cells (arrows). All magnifications as for Figure 1. 

Cells t r ans fe r red  f rom 31.5 ~ to 4~ and  ma in t a ined  
for 2 days,  slowly spread out  over  the  surface of t he  
cul ture  bot t le .  They  resumed  normal  g rowth  (initially 
accelerated) when  re tu rned  to  31.5 ~ 

W h e n  analyzed at  the  17th passage, the  s teml ine  karyo-  
t ype  s of t he  tes t is  cell lille was composed  of 116 chro- 
mosomes  s. The diploid chromosome n u m b e r  for Carassius 
auratus has been var ious ly  recorded as 96-1041~ 100 it 
and 104 ~2. We  have  found a moda l  diploid n u m b e r  of 
100 in p r ima ry  cultures.  

These p re l iminary  resul ts  indica te  t h a t  selection of a 
fish species w i th  high hea t  to lerance  as a t issue donor  
allows ceils 'to be successfully cul tured  in v i t ro  a t  t em-  
pera tu res  a t  least  up to 37.5~ and under  condi t ions  
o therwise  ident ical  for t he  cu l t iva t ion  of m a m m a l i a n  
cells. This opens the  way  for s tudies  of behaviour  and  
in te rac t ion  of ceils of two very  diverse ve r t eb ra t e  classes la. 

Rdsumd. Les cellules de Carassius auratus ont  6t6 cul- 
tiv6es in vi t ro  avec succ6s ~ des t emp6ra tu res  a l lant  

jusqu 'g  3"9~ les cellules du tes t icule  en s6ries de 28 
sous-cul tures  ~ 31.5 ~ et  6 sous-cul tures  g 37.5 ~ 
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Cuticular Components  of Common Indian Arachnids and Myriapods 

The da t a  on the  cut icular  componen t s  of the  a rachnid  
cuticle being scan ty  and re la t ing only to fewer con- 
s t i t uen t s  of t he  cuticle as compared  to  t h a t  available for 
t he  insect  cuticle 1, the  p resen t  quan t i t a t i ve  analysis  was 
made  of t he  cuticles of a rachnids  and  myr i apods  hav ing  

var ious  shades  and  degree of p i g m e n t a t i o n  and sclerotiza- 
tion, and  also of the i r  soft  a r th rod ia l  membranes .  

S t an d a rd  rout ine  me t h o d s  1 were employed  for the  
b iochemical  es t imat ions  of a r th ropodin ,  sclerotin, chi t in  
and minera l  cons t i tuen t s  of cuticle.  Since the  prote in  
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Specimens Colour Arthro- 
podin 

Sclerotin Total Chitin Minerals 
extractable 
protein 

Reference 

Scorpions 
Palamnaeus bengalensis SC Black 10.2 

AM White 31.3 
Buthus tumulus gangeticus SC Brown 21.1 

AM White 29.5 

Buthus SC 
Buthus SC 
Pandinus SC 
Spider 
Mygale SC 

Mite 
Trombidium grandissimum SC Red 
Phalangid 
Damon SC 
King crab 
Limulus SC 
Limulus SC 
Millipedes 
Thyroglutus malayus SC Light brown 8.7 
Julus SC 
Centipedes 
Scolopendra morsitans SC Orange brown 15.0 

AM White 39.1 

Scolopendra cingulata SC 
Lithobius SC 

53.6 63.8 31.9 4.3 5 
32.3 63.6 31.9 4.5 5 
43.0 64.1 31.8 4.0 5 
34.7 64.2 31.7 4.0 

68.1 31.9 2 
67.4 32.6 6 
69.8 30.2 6 

61.8 38.2 6 

63.4 34.6 2.0 s 

38.2 6 

high 24.5 6 
28.0 7 

2.5 10.1 33.8 55.0 5 
56.3 s 

53.1 68.1 31.4 0.2 5 
23.5 62.6 37.2 0.2 a 

high 31.0 6 
high 31.0 

SC, sclerite cuticle; AM, arthrodial membrane. 

con ten t s  of the  cuticle get  reduced if the  cuticle is c leaned 
in wa te r  or alcohol below 96% grade ~, t he  cuticle in these  
exper iments  was c leaned in 96% alcohol and dried in t he  
oven at  95~ for 24 h. The cuticle was comple te ly  
decolorized af ter  14 days  in 15% po tas s ium hydroxide .  
I t  was, therefore ,  no t  necessary  to  t r e a t  i t  w i th  po tas s ium 
p e r m a n g a n a t e  and  sodium bisu lphi te  in the  es t imat ion  
of chit in.  I t  was, however ,  washed  tho rough ly  wi th  
dist i l led wa te r  followed by  weak acid water .  The cal- 
careous d ip lopod cuticle was allalyzed in undeminera l ized  
condi t ion  since the  values  of ch i t in  and  a r th ropod in  were 
found lower af ter  2% HC13 or 30% aqueous soln. of sodium 
h e x a m e t a p h o s p h a t e  4. 

The pe rcen tage  values  of the  c o m p o n e n t s  of d ry  weight  
of cuticle are summar ized  in the  Table.  D a t a  avai lable 
for o ther  a rachn ids  and  myr i apods  is also given for the  
sake of comparison.  

F r o m  a rev iew of the  percen tage  of each cut icular  
c o m p o n e n t  of the  d i f fe rent  types  of cuticles shown in 
the  Table  giving a lmos t  t he  same values fi~r chit in,  it  is 
clear t h a t  chi~inization is i n d e p e n d e n t  of t he  ex t en t  of 
sclerot izat ion.  The observa t ion  for t he  a rachnid  and  
myr i apod  cuticle conf i rms t h a t  for the  cockroach Peri-  
planeta americana 9. Considerably h igher  values for chi t in  
are r epor ted  for t he  calcareous cuticle of d ip lopods  G. 
Using a d i f fe rent  method ,  chi t in  values  in the  calcareous 
cuticle of a d ip lopod were ob ta ined  which,  however ,  
ta l ly  wi th  those  of t he  o ther  a r thropods .  This shows t h a t  
ch i t in iza t ion  is also i n d e p e n d e n t  of mineral izat ion.  

I t  is also ev iden t  t h a t  qui te  a s ignif icant  a m o u n t  of 
a r th ropod in  is p resen t  even in the  sclerite cuticle of these  
a rachnids  and  myr iapods .  I t s  value in t he  sclerite cuticle 
of these  a r th ropods  decreases w i th  t he  increasing degree 
of sclerotizat ion,  i.e. f rom cuticles of var ious  shades  of 
b rown  to  t he  black cuticle. 

The a m o u n t  of ex t rac tab le  p ro te in  in t he  d ip lopod 
cuticle is, however ,  ve ry  l i t t le as compared  to  t h a t  of 
the  o ther  a r thropods .  I t  appears  t h a t  i t  s t ands  in inverse  
re la t ionship  to t he  a m o u n t  of mineral izat ion.  The miner-  
al izat ion therefore  seems to have  t aken  the  place of a 
large p ropor t ion  of the  p ro te in  t h a t  would have  other-  
wise been needed  for hardening.  A very  low value of 
sclerot in shows t h a t  out  of the  to ta l  p ro te in  only a ve ry  
l i t t le undergoes  sclerot izat ion in diplopods.  

Zusammen/assung .  Es werden  Angaben  fiber den pro- 
zentua len  Gehal t  der  cut icularen Bes tandte i le  einiger 
indischer  Spinnen  und Myr iapoden  gemacht .  Die Chiti- 
nis ierung ist  unabhgngig  yon der  Sklerot is iernng und  bei 
Dip lopoden unabh/ingig yon der Verkalkung.  Bei Diplo- 
poden  wurde  ein sehr  geringer Gehal t  an ex t r ah i e rba rem 
Pro te in  festgestel l t ,  wohl  bed ing t  durch  die s tarke  Ver- 
kalkung.  
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