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Materials and methods. V e n o u s  b lood  was o b t a i n e d  f rom 
20 h e a l t h y  h u m a n  vo lun teers .  Mononuc l ea r  cells were 
s e p a r a t e d  b y  g r a d i e n t  c e n t r i f u g a t i o n  on  a layer  of Ficoll-  
H y p a q u e ,  dens i t y  1077 ( repor t  of a W H O / I A R C  spon-  
sored W o r k s h o p  l~). T he  l y m p h o c y t e s  were washed  w i t h  
H a n k s ' s  b a l a n c e d  sa l t  so lu t ion  a n d  suspended  in TC-199 
M e d i u m  (Difco-Labora tor ies ) .  T he  effect  of NCV was 
ana lyzed  b y  i n c u b a t i n g  t h e  l y m p h o c y t e s  for 30 min  in 
va r ious  doses of t he  e n z y m e  (Beh r ingwerke  AG) a t  37 ~ 
in a n  a t m o s p h e r e  w i t h  5% CO 2 (see t he  dose-response  
curve ,  figure).  T r ip l i ca te  cu l tu res  of 1 • 109 N C V - t r e a t e d  
a n d  u n t r e a t e d  l y m p h o c y t e s  in 0.75 ml  of TC-Medium 
a n d  0.25 ml  of au to logous  p l a s m a  were m a d e  in 16 • 95 
m m  steri le tubes .  Cul tures  were i n c u b a t e d  a t  37~ in a 
5% CO 2 a t m o s p h e r e  for  3 days.  I n  1 2  expe r imen t s ,  t he  
ac t ion  of NCV on l y m p h o c y t e  cu l tu res  s t i m u l a t e d  w i t h  
50 ~xl/ml of P H A - M  (Difco-Labora tor ies)  was also s tudied .  
D N A  syn thes i s  was  q u a n t i f i e d  b y  i n c o r p o r a t i o n  of 1 txCi 
of  3H- labe l led  t h y m i d i n e  (specific a c t i v i t y  26 mCi /mM) 
for t he  las t  12 h of cu l tu re .  R a d i o a c t i v i t y  was c o u n t e d  
in a P a c k a r d  L iqu id  Sc in t i l l a t ion  Counter .  The  resu l t s  
are  expressed  as t he  m e a n  cpm / 10"  l y m p h o c y t e s  of t r ip -  
l ica te  t u b e s  • SEM. S t u d e n t ' s  t - t e s t  was  used to  e s t ima te  
t h e  s ignif icance.  
Results and discussion. I n  '6  cases, s tud ied  p rev ious ly  
(figure), no t e  t h a t  t he  l y m p h o c y t e  response  to NCV is 
o p t i m a l  a t  t he  dose of 75 un i t s /ml .  T he  t ab le  d e m o n s t r a t e s  
t h a t  p r e t r e a t e d  l y m p h o c y t e  cu l tu res  h a v e  a n e t  increase  

in s p o n t a n e o u s  blas t igenesis .  The  l y m p h o c y t e s  i n c u b a t e d  
w i t h  t he  e n z y m e  e x h i b i t  h i g h e r  levels of 3 H - t h y m i d i n e  
i n c o r p o r a t i o n  (1224 • 146 cpm) wi th  r e spec t  to  non -  
p r e t r e a t e d  l y m p h o c y t e  cu l tu re s  (457 :k 101 cpm) w i t h  
a s ign i f ican t  s t a t i s t i ca l  d i f ference (p < 0.001). There  were 
no  di f ferences  in p r e t r e a t e d  a n d  n o n - p r e t r e a t e d  cu l tu res  
w h e n  s t i m u l a t e d  b y  P H A .  
F r o m  our  d a t a  i t  is c lear  t h a t  NCV has  mi togen ic  p rop -  
er t ies  on c i r c u l a t i n g  l ymphocy t e s ,  This  ha s  also been  
shown for o the r  enzymes  ( t ryps in  a n d  c h y m o t r y p s i n  15, 
p a p a i n  16 a n d  galac tose  oxidase  17). F u r t h e r m o r e  i t  shou ld  
be n o t e d  t h a t  NCV is capab le  of s t i m u l a t i n g  t h e  g r o w t h  
of f ib robas t s ,  H e L a  cells a n d  F L  a m n i o n  cells is. 
I t  is k n o w n  t h a t  t he  t r e a t m e n t  of l y m p h o c y t e s  w i t h  NCV 
grea t ly  modif ies  the  p rope r t i e s  of these  ceils, a n d  pa r t i cu -  
la r ly  the  immuno log i ca l  p rope r t i e s  19. NCV has  been  s h o w n  
capab le  of r e m o v i n g  sialic acid f rom the  cell m e m b r a n e s  2o 
b u t  i t  is d i f f icu l t  to  cor re la te  t h i s  effect  w i t h  t h e  im-  
munolog ica l  p rope r t i e s  of t h e  enzyme.  
The  h y p o t h e s i s  of t he  r e d u c t i o n  of surface  electr ic  cha rge  
w i t h  c o n s e q u e n t  fac i l i t a t ion  of cell con tac t ,  and  t h e  
h y p o t h e s i s  of u n m a s k i n g  ac t ive  si tes seem m o s t  su i ted  
to exp la in  o the r  effects  of NCV (such as t h e  inf luence  on  
t he  f o r m a t i o n  of E rose t t e s  or  the  increase  in ce l lu lar  
immunogen ic i t y ) .  W i t h  r ega rd  to  t he  mi togen ic  p rope r t i e s  
of NCV, i t  can  be  h y p o t h e s i z e d  t h a t  t h e  e n z y m a t i c  
r eac t ions  on  t he  l y m p h o c y t e  cell m e m b r a n e  are capab le  
of i nduc ing  cel lular  ac t i va t i on .  

Neuraminidase effect on lymphocyte blastigenesis 

Number of Untreated NCV-treated 
experiments lymphocytes lymphocytes 

Unstimulated 20 457 + 101" 1224 4- 146" 
PHA-stimulated 
cultures 12 13936 + 1474"* 13830 :k 1373"* 

* p < 0,001 ; ** not significant. 
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Effect of splenectomy on the in-vitro migrat ion inhibit ion response to sheep erythrocytes in the 
lizard, Calotes v e r s i c o l o r  1 
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Summary. S p l e n e c t o m y  comple t e ly  e rased  t h e  P F C  response  to S R B C  in l izards.  I n  con t r a s t ,  i t  h a s  v e r y  l i t t le  effect  
on  t h e  degree  of MI  to al l  doses r a n g i n g  f rom 10* to 109, excep t ing  t h e  lowest  dose, 109 SRBC.  

B o t h  ce l l -media ted  (CMI) a n d  h u m o r a l  i m m u n e  (HI) 
responses  c an  be specif ical ly  i nduced  to sheep e r y t h r o c y t e s  
(SRBC) in t he  l izard,  Calotes versicolor, u n d e r  a p p r o -  
p r i a t e  cond i t ions  s,4. B o t h  t ypes  of i m m u n e  responses  
a re  inve r se ly  r e l a t ed  to  t h e  a m o u n t  of SRBC- in j ec t ed  3, 4. 
Low dose S R B C - i n d u c e d  CMI as m e a s u r e d  b y  t he  in -v i t ro  
cap i l l a ry  m i g r a t i o n  i n h i b i t i o n  (MI) t e c h n i q u e  a, a n d  h i g h  
dose induced  p r e d o m i n a n t l y  p l aque - f o r m i ng  cells (PFC) 
w i t h  a m i n i m a l  MI level*. I n  a n  a t t e m p t  to  s t u d y  t he  
m o d u l a t i o n  of MI  response  to  S R B C  in Calotes versicolor, 
s p e n e c t o m y  was used as a too l  to  e luc ida te  t he  role of an t i -  
b o d y - p r o d u c i n g  cells on  MI  response,  since i t  was  k n o w n  
t h a t  s p l e n e c t o m y  c o m p l e t e l y  a b r o g a t e d  t he  H I  response  
to  v a r y i n g  an t i gens  5-r. The  d a t a  o b t a i n e d  ind ica te  t h a t  
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s p l e n e c t o m y  c rea t ed  no  d e a r t h  of c o m p e t e n t  l y m p h o c y t e s  
t h a t  m e d i a t e  MI whi le  r e m o v i n g  t he  m a j o r  source of 
a n t i b o d y  p roduc t ion .  
Materials and methods. A d u l t  l izards  were m a i n t a i n e d  s 
a n d  sp l enec tomized  5 as de ta i l ed  elsewhere.  Di f fe ren t  di- 
lu t ions  of S R B C  in  p h o s p h a t e - b u f f e r e d  sal ine (PBS) were 
g iven  i.m. to  b o t h  s h a m - o p e r a t e d  a n d  sp lenec tomized  
l izards  7 days  a f t e r  surgery .  9 p a r t s  of b lood in Alsever ' s  
so lu t ion  was m i x e d  w i t h  o n e  p a r t  of 6 %  D e x t r a n  (mol w t  
5,000,000; S igma  Chemica l  Co., USA)  a n d  k e p t  a t  r oom 
t e m p e r a t u r e  for 1.5 h to  s epa ra t e  pe r iphe ra l  b lood  w h i t e  
cells of Calotes ~ P e r i t o n e a l  e x u d a t e  cells (PEC) were 
o b t a i n e d  b y  wash ing  t h e  p e r i t o n e u m  w i t h  ca l c ium-mag-  
nes ium-f ree  P B S  twi th  an t ib io t i c s  and  5.0 I U  hepa r in /ml )  
4 days  a f t e r  t h e  i.p. i n j ec t i on  of 4 - 6  ml  of h e a v y  pa ra f f i n  

Effect of splenectomy on PFC response to SRBC* 

Group Spleen Peripheral Peritoneal 
blood white exudates 
cells 

Unsensitized 8.54-4.4** 1.0=t=0.7"* 14.2+5.4"* 
controls (5)*** (5)*** (11)*** 
Sham-operated 210.54-31.8 107.3+20.4 46.04-22.0 
controls (6) (6) (6) 
Splenectomized - 11.14-5.3 15.54-8.7 

(5) (5) 

*PFC assay was performed 14 days after immunization. **Arith- 
matic mean q- SE. ***Number of animals investigated. 
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Effect of splenectomy on MI response to SRBC. Both sham-operated 
and splenectomized lizards were immunized with varying dilution 
of SRBC and assayed 14 days later for MI response. Each point 
represents the mean -b SE of 4-10 animals. 

oil 9.14 days  a f t e r  i m m u n i z a t i o n ,  P F C  s and  MI assays  were 
pe r fo rmed .  T h e  m e t h o d  for MI assay  u t i l iz ing  P E C  was  
s imi la r  to  t h a t  descr ibed  for Calotes spleen cells 3. Af t e r  
24 h of i n c u b a t i o n  a t  37~ t h e  areas  of m i g r a t i o n  of 
P E C  cu l tu r ed  w i t h  a n d  w i t h o u t  an t igen  were c o m p a r e d  
a n d  the  degree  of MI  was  ca lcu la ted .  S t a t i s t i ca l  a s s e s s m e n t  
of d a t a  was  b y  S t u d e n t ' s  t - t e s t .  
Results and discussion. P r e v i o u s  s tudies  h a v e  s h o w n  t h a t  
t he  i n t a c t  sp leen is a n  abso lu t e  necess i ty  for Calotes t o  
p roduce  an t ibod ie s  to  i.p. i n j ec t ion  of S R B C  5 or b o v i n e  
s e rum a l b u m i n  7 and  also to man i f e s t  a n a p h y l a x i s  to  a n  
i n t r a c a r d i a c  in j ec t ion  of egg a lbumin% I n  the  p r e s e n t  
s tudy ,  i .m. rou t e  was chosen  to  i m m u n i z e  t he  l izards  
since t h i s  rou t e  f avours  t he  eff ic ient  e l ic i ta t ion  of b o t h  
CMI a n d  H I  to S R B C  3,4. Hence,  a n  e x p e r i m e n t  was  
pe r fo rmed  to ensure  t h a t  s p l e n e c t o m y  would  erase t h e  
H I  response  i r respec t ive  of t he  rou t e  of in j ec t ion  of SRBC.  
P F C  were m o n i t o r e d  in p e r i p h e r a l  b lood a n d  PEC,  s ince 
i t  was  a l r e ady  k n o w n  t h a t  sp l enec tomy  a b r o g a t e d  t h e  
h u m o r a l  a n t i b o d y  p r o d u c t i o n  5,v. I .m.  in j ec t ion  of 10 s 
S R B C  fai led to  induce  P F C  gene ra t ion  in pe r iphe ra l  b lood  
a n d  P E C  (table) ,  t h e r e b y  conf i rming  t he  earl ier  r epor t s  5-L 
The  n e x t  e x p e r i m e n t  was  c o n d u c t e d  to  ana lyse  t h e  s t a t u s  
of CMI in an ima l s  t h a t  were dep r ived  of H I  b y  sp lenec to-  
my.  The  d a t a  (figure) ind ica te  t h a t  sp l enec tomy  d id  n o t  
i m p a i r  t he  ab i l i t y  of l izards  to  m o u n t  CMI to  S R B C  
doses r a n g i n g  f rom 104 to 109 . However ,  t he  lowest  dose, 
103 SRBC,  fai led to  sensi t ize  t he  sp lenec tomized  l izards  
(p < 0.05) for MI  response.  
The  o b s e r v a t i o n  t h a t  s p l e n e c t o m y  af fec ted  the  CMI re-  
sponse  to v e r y  low S R B C  dose is in keep ing  w i t h  t h e  
f ind ings  in mice  lz. Similar ly ,  in  toads  t he  a n t i b o d y  syn-  
thes i s  to  S R B C  and  h u m a n  g a m m a - g l o b u l i n  was af fec ted  
b y  s p l e n e c t o m y  on ly  to  low b u t  no t  to  h igh  t h r e s h o l d  
an t i gen  levels 12. A p laus ib le  i n t e l p r e t a t i o n  could be  t h a t  
t he  low an t i gen  dose ha s  m i n i m a l  chances  to  i n t e r a c t  
w i t h  c o m p e t e n t  l y m p h o c y t e s  in  t he  absence  of spleen n .  
Sp lenec tomized  l izards  did  n o t  show a n y  i n c r e m e n t  in  
t he  level  of MI  to h i g h  doses of S R B C  (p > 0.5), un l ike  
mice  n .  S imi la r  resu l t s  were o b t a i n e d  w i t h  Cyclophos-  
p h a m i d e  a n d  F r e u n d ' s  comple t e  a d j u v a n t  t r e a t m e n t  9. 
This  ev idence  suggests  t h e  t o t a l  i ndependence  of MI  on  
H I  in l izards.  
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T e m p e r a t u r e  var iat ion  and the function of c o m p l e m e n t  and ant ibody  of amphib ia  1 
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Summary. T e m p e r a t u r e  t r e a t m e n t  of sera of e r y t h r o c y t e  i m m u n i z e d  adu l t s  of 3 a m p h i b i a n  species has  s h o w n  t h a t  
cooling e n h a n c e s  a n t i g e n - a n t i b o d y  complex ing  a n d  does n o t  a l t e r  c o m p l e m e n t  f u n c t i o n  in v i t ro .  These  f ind ings  b e a r  
on  u n d e r s t a n d i n g  in  v ivo  t e m p e r a t u r e  i m m u n o s u p p r e s s i o n  in po ik i lo the rms .  

Cohen  2 ha s  r ecen t l y  d iscussed  t h e  consequence  of large tu re  depress ion  will i n h i b i t  a l lograf t  r e jec t ion  in fisha, 4 
da i ly  or  seasona l  e n v i r o n m e n t a l  t e m p e r a t u r e  f l uc t ua t i ons  a n d  a m p h i b i a  5-s, as well  as h u m o r a l  i m m u n i t y  of f ish 9-n ,  
on  i m m u n i t y  a n d  p a t h o g e n e s i s  in  po ik i lo the rms ,  p lac ing  a m p h i b i a  12-17 a n d  rep t i l es  is. I t  is conce ivab le  t h e n  t h a t  
p a r t i c u l a r  e m p h a s i s  on  g r o w t h  r a t e s  of b a c t e r i a  a n d  d i f fe ren t  p a r t  s of t h e  a d a p t i v e  i m m u n e  response  m a y  
v i ruses  as t h e y  af fec t  rept i les .  I t  is k n o w n  t h a t  t e m p e r a -  r e p r e s e n t  t e m p e r a t u r e  sens i t ive  events .  I t  has  r ecen t l y  


