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p rema tu re  to draw conclusions regarding relat ionships 
be tween  the  2 lines of evidence.  

The differences in the  d is t r ibut ion  of ac t iv i ty  dur ing 
ac t iv i ty  periods p robab ly  correlate most  closely wi th  
hunt ing  and feeding habits  in the  field. One migh t  
expect  a tendency  toward  cont inuous  ac t iv i ty  by animals  
subsisting on very  small  prey  and p lan t  materials ,  and 
toward  bout- l ike ac t iv i ty  by  animals  t ha t  take  fair ly 
large prey.  The  behavior  of our animals  fits roughly  into 
this pat tern.  The t endency  of the t ropical  diurnal  species 
to nap during m i d d a y  lends weight  to the appl icabi l i ty  
of some aspects of l abora tory  findings to field behavior .  
The  grison, in part icular ,  has  been repor ted  to t ake  
shelter  dur ing midday  hea t  6. The fact  t ha t  a siesta also 
is t aken  in cons tan t  modera te  t empera tu res  in the  
l abora to ry  suggests t h a t  the  field habi t  is no t  solely a 
response to high tempera tures .  

The  avid  t read ing  of wheels by  cat-  and dog-sized 
mammal s  suggests a new approach  to thei r  care and 
exhibi t ion in zoos. First ly,  a sui tably  large wheel m a y  
offer a more desirable or efficient out le t  for ac t iv i ty  than  
the c o n v e n t i o n a l  zoo enclosure. Secondly, exhibi ts  of 
mammal s  walking, t rot t ing,  galloping, performing acro- 
batics, and compet ing  for the  use Of wheels probably  
would interes t  observers more than  ones of thei r  lying 

prone, sleeping, or occasionally pacing to and fro. The 
same approach also migh t  succeed wi th  larger mammals .  
A detai led repor t  of these studies will appear  elsewhere 6, ~2 

Zusammen/assung. Die Lokomot ion  sowie die phasische 
Akt iv i t / t t  sechs mit te lgrosser  Carnivoren und eines Ma- 
kaken wurde am Laufrad  untersucht .  Die Laufak t iv i t / i t  
nach tak t ive r  Tiere war  s tark durch die Licht in tens i t / i t  
beeinflusst,  n icht  aber  die der diurnalen Tiere. Bei kiinst- 
t ichem Zwiel icht  waren erstere sehr akt iv,  letzt~re wenig 
oder i iberhaupt  nicht.  Die Bedeu tung  dieser Ergebnisse 
fiir die phasische Akt iv i t / i t  im Fre i land  und den dami t  
zusammenh~tngenden Grad der Adap ta t ion  des Auges 
wird diskutiert .  
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The Culture of Goldfish Cells (Carassius auratus) at High Temperatures 

I t  is known t h a t  if amphib ian  and rept i l ian tissues are 
selected f rom donor  species ranging into t ropical  lat i tudes,  
growth and different ia t ion are possible in v i t ro  at  and 
somet imes  above 37 ~ 1,2. Less is known regarding the  
upper  l imits  for fish cell cul t ivat ion,  a l though successful, 
short- term,  p r imary  cultures of goldfish cells a t  37~ 
have  been recorded 3. The  growth ra te  of the  F H M  
(fathead minnow) cell line ~ is m a x i m a l  at  34~ cell 
dea th  occurr ing a t  38 ~ As the  highest  incipient  le thal  
t empera tu re  of the  goldfish, Carassius auratus, is regarded 
as being approx ima te ly  40 ~ 5, the  probabi l i ty  of cul tur ing 
goldfish cells a t  37 ~ seemed high. 

Material and methods: Pr imary  cultures f rom a va r i e ty  
of adul t  organs of Carassius were prepared f rom asepti-  
cally minced  tissues t rea ted  wi th  0.25% t ryps in  for 
15 rain at  app rox ima te ly  25 ~ After  washing wi th  serum- 
enriched medium,  the  explants  were incuba ted  at  31.5 ~ 
on collagen films inside small  Pet r i  dishes main ta ined  in 
an a tmosphere  of 5% CO 2 in air. The most  effect ive 
med ium used was Eagle ' s  m i n i m u m  essential  med ium 
supplemented  wi th  20% young  (3-6 month)  calf serum 
and 0.1% lac ta lbumin  hydrolysate .  Ant ibiot ics  rout ine ly  
used included sodium penicil l in G (40 IU/ml) ,  s t repto-  
myc in  sulphate  (50 [zg/ml) and amphoter ic in  B (Fungi- 

z o n e )  (2.5 [xg/ml). Successive subcultures were carried 
out  in f lat  McCar tney bottles.  Cell samples  were trans-  
ferred to o ther  t empera tu res  as required.  

Results and discussion. Good p r imary  outgrowths  were 
obta ined  wi th in  3-6 days f rom heart ,  spleen, ovary,  
testis and kidney.  The  most  successful line s has been 
one der ived f rom testis cells. A t  present  this  has been 
serially cu l t iva ted  for 28 passages, occupying  140 days, 
wi th  a period of 177 days '  s torage in l iquid ni t rogen at  
--  196 ~ 7 be tween  passages 17 and 18. 

Cells have  been main ta ined  for 6 passages and 31 
days at  37.5~ wi thou t  obvious morphological  changes 
and wi th  no apparen t  mi to t i c  inhibi t ion.  Only pre l iminary  
exper iments  involv ing  quan t i t a t i ve  comparisons of 
growth rates have  so far been carried out. Over  a 3-day 
period, cells p la ted  in s imilar  numbers  and densities 
showed overal l  popula t ion  increases of 47% at  31.5~ 
105% at  35~ and 92% at  37.5~ Standardized  cover-  
slip cultures incubated  for 24 h a t  31.5~ 35~ 37.5~ 
and 39 ~ showed normal  cells and mitoses (Figures 1-3). 
The incidence of f ragmented  nuclei  was possibly higher  
a t  37.5 ~ a n d  above bu t  the  f requency of this  condi t ion  
has no t  ye t  been analyzed.  In  cultures incuba ted  for 
2 4 h  at  41.5~ a l though  a few re la t ive ly  normal  cells 
were still present  (Figure 4), changes associated wi th  
cell dea th  were general ly apparent .  Only a few mitoses, 
all obviously  abnormal ,  could be found. The l imi t  of 
hea t  tolerance of Carassius cells in v i t ro  appears  to be 
qui te  closely correlated wi th  tha t  of the  fish in v ivo  5. 
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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  


