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T8. The  o the r  med ia  gave on ly  excep t iona l ly  c o m p a r a b l e  
results .  

Zusammen/assung. L y m p h o z y t e n  des ch ines i schen  
H a m s t e r s  (Cricetulus griseus) w u r d e n  in ve r sch iedenen  
Media  m i t  ve r sch iedenen  Zus/ i tzen gezi ichtet .  Die bes te  
M i t o s e n a u s b e u t e  wurde  e rha l t en  m i t  dem  Med ium 

4 Acknowledgment: The authors thank Miss JOKE WIERDA for ex- 
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R .P .M.I .  1640, bei  e inem Zusa tz  yon  10% f6 ta lem Kalbs-  
se rum und  6 txl/ml Phy toh~tmagglu t in in .  
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Free Amino Acids in the Haemolymph of Eoperipatus weldoni (Onychophora) 

A r t h r o p o d s  be long ing  to  t he  class O n y c h o p h o r a  are of 
special  zoological in t e res t  in  t h a t  t h e y  are cons idered  to be  
the  m o s t  p r i m i t i v e  t e r re s t r i a l  a r t h r o p o d s  closely r e l a t ed  
to t he  m y r i a p o d a n - i n s e c t a n  s t e m 1  A charac te r i s t i c  
f ea tu re  of I n sec t a  a n d  M y r i a p o d a  is the  presence,  in  t h e i r  
h a e m o l y m p h ,  of free a m i n o  acids in v e r y  h igh  concen t ra -  
t ions,  r ang ing  f rom 219 mg to  2340 m g  per  100 ml~, a. I t  
will the re fore  be of i n t e r e s t  to  f ind  ou t  if t he  h a e m o l y m p h  
of O n y c h o p h o r a  also has  a s imi la r  fea ture .  

The  species i nves t i ga t ed  was Eoperipatus weldoni, 
col lected f rom T e m p l e r ' s  Park ,  Malaysia ,  as g iven  b y  
SUNDARA RAJULU and  SINGH 4. T h e y  were collected,  
b r o u g h t  to  t he  l a b o r a t o r y  a n d  m a i n t a i n e d  as descr ibed  
e lsewhere  5. 

The  h a e m o l y m p h  was o b t a i n e d  f rom l iv ing  an ima l s  b y  the  
m e t h o d  descr ibed  b y  SUNDARA R A J U L U  6. The  sample  of 
h a e m o l y m p h  o b t a i n e d  f rom each  a n i m a l  was k e p t  
s epa ra t e ly  and  cen t r i fuged  a t  5~ for 15 rain  a t  2000g /min  
to s epa ra t e  haemocy tes .  The  clear  s u p e r n a t a n t  was  
col lected a n d  depro te in ized  fol lowing the  m e t h o d  of 
STEIN and  MOORE 7. The  Fol in  me thod ,  as g iven  in t he  
p u b l i c a t i o n  of HAWK et  al. s, was  a d o p t e d  for q u a n t i t a t i v e  
e s t i m a t i o n  of t o t a l  free a m i n o  con ten t .  For  q u a n t i t a t i v e  
e s t i m a t i o n  of i n d i v i d u a l  free a m i n o  acids, s amples  of 1 to  
2 ml  of t he  depro te in ized  h a e m o l y m p h  were ana lyzed  in 
a n  a u t o m a t i c  a m i n o  acid ana lyze r  s. Q u a n t i t a t i o n  was 
based  on  t he  n i n h y d r i n  colour ing i n t e n s i t y  of t he  e f f luen t  
f rom ion-exchange  columns.  The  a b s o r b a n c y  of t he  
colour  deve loped  was e s t i m a t e d  a t  570 and  440 n m  in a 
s p e c t r o p h o t o m e t e r .  The  peaks  on  t he  recorded  curve  were 
i n t e g r a t e d  for loads v a r y i n g  f rom 0.1 to  3.0 txmoles for 
each  a m i n o  acid. 

F r o m  the  resu l t s  recorded  in Tab le  I, i t  is ev iden t  t h a t  
Eoperipatus weldoni has  a n  ave rage  of 261.67 m g  of free 
a m i n o  acids pe r  100 ml  of h a e m o l y m p h ,  the  m i n i m u m  
be ing  254 mg/100  ml  and  the  m a x i m u m  be ing  271 mg/  
100 ml.  This  va lue  is m u c h  h igher  t h a n  t he  va lues  repor ted  
for c rus t aceans  10 a n d  a r achn ids  11, b u t  c o m p a r a b l e  to  t h a t  

Table I. Concentra t ion of to ta l  free amino acids in the haemolymph  of 
Eoperipatus weldoni in mg/100 ml 

No. of specimen Free amino acids 

1 263 

2 271 

3 254 

4 259 

5 268 

6 255 

Average 261.67 

Table  I I .  Free amino  acids in the haemolymph  of Eoperipatus weldoni 
ill mg/100 ml 

No. Amino acids Q u a n t i t y  

1 
2 
3 
4 
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Alanine 7.9 i 1.6 
Aspar t ic  acid 15.1 i 1.9 
Arginine 2.2 4- 0.4 
Cystine 3.1 4- 0.3 
Glu tamic  acid 18.7 4- 0.8 
Glycine 56.6 4- 5.2 
His t id ine  23.2 4- 1.8 
Isoleucine 3.9 4- 0.2 
Leucine 12.4 4- 2.1 
Lysine  8.2 4- 0.6 
Methionine 4.7 4- 1.2 
Phenyla lan ine  13.3 4- 1.6 
Proline 42.1 4- 3.3 
Serine 9.2 4- 1A 
Threonine 11.5 4- 1.8 
Tyrosine 18.4 4- 1.7 
Valine 9.8 4- 0.7 

Total 260.3 4- 11.8 
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for myr i apods  such as Spirostreptus asthenes and  Ethmo- 
stigmus spinosus a I t  is also in te res t ing  to  note  t h a t  the  
value is closer to t h a t  of p r imi t ive  hemime tabo lus  insects  
such as Carausius morosus 12, b u t  is only 1/2 to  1/a those  of 
the  ho lometabo lus  insects  like the  honey  bee a n d  silk 
worm 1~, 13 

The resul ts  of q u a n t i t a t i v e  es t imat ions  of indiv idual  free 
amino  acids are p resen ted  in Table  II.  The  sample  ana-  
lysed was a mix tu re  of deprote in ized  h a e m o l y m p h  from 
6 individuals .  I t  m a y  be no ted  t h a t  there  are 17 amino 
acids of which  glyeine, g lu tamic  acid, his t idine,  prol ine 
and  tyros ine  are found in high concen t ra t ions  as in 
myr iapodsK A n o t e w o r t h y  fea ture  is the  presence  of 
cyst ine  as a free amino  acid in the  h a e m o l y m p h  of 
Eoperipatus weldoni, a feature  charac ter i s t ic  of Myria- 
poda  3. 

These resul ts  would subs t an t i a t e  the  suggest ion of 
TIEGS and  MANTON 1 t h a t  Onychophora  are more  closely 
re la ted to  Myr iapoda  and  Insec ta  t h a n  to  t he  o the r  
groups of Ar thropoda .  

Free  amino  acids in the  h a e m o l y m p h  of Eoperipatus 
weldoni were de t e rmined  by  the  me thods  of Fol in  and  
Spackman.  Total  concen t ra t ions  of free amino  acids were 
comparab le  to those  of the  myr iapods  and  p r imi t ive  
hemime tabo lus  insects.  Seventeen  amino acids (alanine, 

arginine, aspar t ic  acid, cyst ine,  g lu tamic  acid, glycine, 
hist idine,  isoleucine, leucine, lysine, methionine ,  phenyl -  
alanine, proline,  serine, thereonine,  tyros ine  and  valine) 
were p resen t  in h igh  concent ra t ions .  

Zusammen/assung. Mit der  Methodik  nach  Fol in  und  
S p a c k m a n n  wurden  die Fre ien  Aminosauren  in d e r  
Hg.motymphe yon Eoperipatus zveldoni festgestel l t  und  in 
ihrer  G e s a m t k o n z e n t r a t i o n  mi t  den Aminos~uren der  
Myr iapoden  nnd  p r imi t iven  hemimetabo l i schen  I n s e k t e n  
vergle ichbar  gefunden.  
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Inf luence  of the O e s t r o u s  Cycle  on the N u c l e i c  Acid  and Prote in  Content  of the Rat  Pineal  Gland 

Biochemical  compos i t ion  and  ac t iv i ty  of the  roden t  
p ineal  g land appea r  to be inf luenced by  the  same neuro- 
endocr ine  mechan i sms  which contro l  the  oestrous cycle;  
however,  few inves t iga t ions  have  been m a d e  to  conf i rm 
th is  pos tu la t ion .  I t  has  been  shown t h a t  the  phosphol ip id  
con ten t  1 and H I O M T  act iv i ty2  of the  pineal  are a t  the i r  
h ighes t  dur ing  d ioes t rus  and lowest  a t  prooes t rus-oes t rus ,  
po in t ing  towards  m ax ima l  ac t iv i ty  of t he  pineal  when  
ovar ian  func t ion  is slackest .  However ,  QUAY 8,4 r epor ted  
an opposi te  t rend ,  s ignif icant ly  decreased pineal  con t en t  
of serotonin  and  5-hydroxyindole  acetic acid and  an insi- 
gnif icant  reduct ion  in mela tonin ,  a t  dioestrus,  and higher  
levels dur ing  prooes t rus  and oestrus.  Oophorec tomy,  which  
produces  fea tures  resembl ing  dioestrus,  br ings  abou t  an in- 
crease in weight  bu t  no t  in H I O M T  ac t iv i ty  of the  pineal  of 
adul t  rats,  whereas  in the  imma tu re  it gives rise to e levated 
H I O M T  ac t iv i ty  of the  pineal  bu t  no s ignif icant  increase 
in its weight~.~,K P regnancy  7 or t r e a t m e n t  w i th  oestra-  
diol 2,s have  been repor ted  to cause a decrease in pineal  
weight  and  ac t iv i ty  b u t  expe r imen t s  carr ied out  in our 
l abora to ry  p roduced  the  opposi te  effect  s . 

In  t he  p resen t  s tudy,  an a t t e m p t  has been  made  to 
elucidate  in w h a t  way  oestrus  influences t he  basic meta -  

bol ism of the  pineal  gland by  measur ing  the  pineal  levels 
of RNA,  DNA and  pro te in  dur ing the  4 phases  of the  
oestrus  cycle. 

Materials and methods. Adul t  female ra ts  of t he  H eb rew  
Unive r s i ty  'Sabra '  s t ra in  weighing 140-160 g each were 
used. They  were kep t  5 to  a cage in control led lighting, 
(12 h l ight  commenc ing  at  07.00 h) and at  a co n s t an t  
t e m p e r a t u r e  of 23 -4- I~ For  a m i n i m u m  of 2 oestrous 
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Rat pineal nucleic acids and total protein during oestrous cycle (~xg/pineal ! S.D.) 

Pineal component Prooestrus Oestrus Metoestrus Dioestrus 

RNA (Orejnol method) 4.6 -!- 1.3 4.5 • 1.3 4.5 + 0.9 5.0 -t- 1.0 
DNA 4.1 ~: 0.9 4.1 + 0.9 4.2 • 0.9 4.0 • 0.8 
Protein 120.6 -4- 18.6 114.0 i 14.6 120.1 ::}= 22.9 124.2 4- 22.9 

Total body weight (g) i84 q- 7.6 183 4- 10.9 182 -/- 11.3 182 i 11.2 

Each figure represents 20 determinations. 


