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A m o u n t  of c a r r ageenan  used for sens i t i za t ion  was 25 tzg 
to 1.5 mg. The  25 ~g (0.05 ml  of 0.05%) of i t  was  e n o u g h  
for sens i t iza t ion .  A single in j ec t ion  of 1 m g  of c a r r a g e e n a n  
sens i t ized  t he  an ima l s  in tens ive ly .  A p p r o x i m a t e l y  40 
guinea-pigs  sens i t ized  w i t h  1.5 m g  c a r r a g e e n a n  (0.05 ml  
of 0.5% to 6 sites) gave  a n  i n t ens ive  r eac t i on  w i t h o u t  
except ion .  A dose of 250 ~zg of c a r r a g e e n a n  was used for 
e l ic i ta t ion .  H o w e v e r  25 izg of i t  was  ab le  to  el ici t  a 
def in i te  reac t ion .  The  c a r r a g e e n a n  was dissolved b y  
m e a n s  of dia lysis  for  3 days  aga ins t  d is t i l led  water .  The  
dissolved c a r r a g e e n a n  h a d  t he  same  ab i l i ty  to  induce  a n d  
elicit  t h e  h y p e r s e n s i t i v i t y  reac t ion .  Severa l  k i n d s  of 
c a r r a g e e n a n  suppl ied  b y  Mar ine  Colloids, U S A  and  b y  
Ni t tU-Kaish,  Tokyo,  h a d  no t  a s t rong  ab i l i t y  to  induce  
h y p e r s e n s i t i v i t y  to  t h e m .  Whi l e  t he  ex t r ac t s  of Chondrus  
Ocel la tus  h a r v e s t e d  f rom Korea  gave  a n  i n t e n s i v e  reac-  
t ion.  

W e  pe r fo rmed  sys temic  pass ive  t r a n s f e r  e x p e r i m e n t s  
b y  pe r i tonea l  e x u d a t e  cells w i t h  t he  usua l  m e t hod .  Cell 
donors  were sens i t ized  b y  1.5 m g  ca r rageenan .  3 weeks  
l a t e r  1-1.5 • l0  s pe r i t onea l  e x u d a t e  cells were ob t a ined  
f rom 4-6  donors  and  t r a n s f e r r e d  to  a n o r m a l  an imal .  A 
dose of 250 ~g of c a r r a g e e n a n  was  in jec ted  to  t h e  r ec ip i en t  
a n d  4 n o r m a l  animals .  I n  3 of 4 e x p e r i m e n t s  a clear  skin  
r eac t ion  a p p e a r e d  on  t he  fo l lowing d a y  on ly  in t he  
recipient .  F r o m  these  da ta ,  t h e  r eac t ion  descr ibed  above  
is cons idered  to  be  a t yp i ca l  d e l a y e d - t y p e  hype r sens i t i -  
v i ty .  

I t  is well  k n o w n  t h a t  po lysacchar ides  inc lud ing  
car rageenan2 ,  a h a v e  an t i gen i c i t y  a n d  t h a t  some poly-  
sacchar ides  h a v e  an  i m p o r t a n t  role in  de layed  hypersens i -  
t iv i ty .  Pur i f ied  po lysacchar ides  i so la ted  f rom Noca rd i a  

was r epo r t ed  to el ici t  a de layed  h y p e r s e n s i t i v i t y  in 
guinea-pigs  sensi t ized b y  l iv ing  Noca rd i a  w i t h  a d j u v a n t  a. 
However ,  i t  has  no t  been  r epo r t ed  t h a t  po lysaccha r ides  
or po lysaccha r ide -po lypep t ide  complexes  inc lud ing  car- 
r a g e e n a n  easi ly induced  and  el ici ted de layed  hypersens i -  
t i v i ty .  Moreover  t he re  are on ly  a few l a b o r a t o r y  models  
of de l ayed - type  h y p e r s e n s i t i v i t y  t h a t  can  be  induced  
easi ly a n d  i n t ens ive ly  as t h i s  model .  Since t he  ca r ra -  
geenan  used appea red  to  h a v e  chemica l ly  s imple  s t ruc-  
ture ,  we hope  t h a t  th i s  model  will  be he lpfu l  to  ana lyze  
t he  an t i gen i c i t y  in  de!ayed h y p e r s e n s i t i v i t y  react ion.  

Zusammen/assung. Nachweis  e iner  Sensibi l i s ierung des 
Meerschweinchens  d u t c h  i n t r a d e r m a l e  I n j e k t i o n  yore 
Car rageenan ,  was  zu ~pass iv  i iber t ragbaren))  SpXtreak- 
t i o n e n  f i ihrte.  
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Lymphocyte  Responses  to Phytohemagg lu t in in  
and the Effects of I m m u n o s u p p r e s s i o n  a 

I t  has  been  recognized t h a t  b o t h  cel lular  and  h u m o r a l  
i m m u n e  m e c h a n i s m s  p l ay  a role in  m a n y  forms  of im-  
munolog ica l  m e d i a t e d  t i ssue  in jury .  A l t h o u g h  i m m u n o -  
suppress ive  agen ts  m a y  h a v e  a v a r i a b l e  benef ic ia l  effect  
in  some of these  diseases, t he  drugs  are assoc ia ted  w i t h  
life t h r e a t e n i n g  compl i ca t ions  due  to  i m m u n o d e f i c i e n c y  =-~. 
Thus  knowledge  of t h e  s t a t u s  of these  i m m u n o l o g i c  
p a r a m e t e r s  in  disease and  in  m o n i t o r i n g  of p a t i e n t s  on  
i m m u n o s u p p r e s s i v e  drugs  is of g rea t  i m por t ance .  The  
response  of cu l tu red  l y m p h o c y t e s  to  t he  non-specif ic  
m i t o g e n  p h y t o h e m a g g l u t i n i n  (PHA)  is used as a q u a n t i t -  
a t ive  measu re  of l y m p h o c y t e  func t i on  and  one i ndex  of 
cell m e d i a t e d  i m m u n i t y  5 Th i s  s t u d y  repor t s  t he  resul t s  of 
l y m p h o c y t e  t r a n s f o r m a t i o n  to  P H A  in  r h e u m a t o i d  
a r t h r i t i s  and  g lomeru lonephr i t i s  w i t h  a n d  w i t h o u t  
i m m u n o s u p p r e s s i v e  t he r apy .  

Patients and methods. F o u r  g roups  of p a t i e n t s  were  used. 
Group  I. Acu te  g lomeru lonephr i t i s  (AGN) - 10 pa t i en t s .  
All p a t i e n t s  in  th i s  group h a d  acu te  p ro l i fe ra t ive  glomer-  
u lonephr i t i s  a n d  i m p a i r e d  rena l  f unc t i on  wh ich  resolved 
spon taneous ly .  None  of these  p a t i e n t s  were azo temic  a t  
the  t i m e  of the  s t u d y  a nd  nOlle were on i m m u n o s u p p r e s s i v e  
t he r apy .  

Group  I I .  Chronic  g lomeru lonephr i t i s  (CGN). These  
p a t i e n t s  all  h a d  morpho log ica l  ev idence  of chronic  
g lomeru lonephr i t i s .  N o n e  were  azo t emie  a t  t h e  t i m e  of the  
s tudy .  I I  A) 8 p a t i e n t s  - no  i m m u n o s u p p r e s s i v e  t h e r a p y .  
I I  t3) 7 p a t i e n t s  - all  on i m m u n o s u p p r e s s i v e  t h e r a p y  a t  t he  
t i m e  of t h e  s tudy .  

Group  I I I .  R h e u m a t o i d  a r t h r i t i s  (RA), All  p a t i e n t s  m e t  
t he  c r i t e r ia  of t he  A m e r i c a n  R h e u m a t o l o g y  Socie ty  for 
t he  d iagnosis  of RA. I I I  A) 13 p a t i e n t s  - no  i m m u n o s u p -  
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pression.  I I I  B) 6 p a t i e n t s  - al l  on  i m m u n o s u p p r e s s i v e  
t h e r a p y  a t  t he  t i m e  of the  s tudy .  

Group  IV. Cont ro l  p a t i e n t s  - 10. These  were n o r m a l  
h e a l t h y  adu l t s  t a k i n g  no  m e d i c a t i o n  a t  t he  t i m e  of t he  
s tudy.  

I m m u n o s u p p r e s s i o n  was accompl i shed  w i t h  P redn i sone  
1-2 m g / k g  b o d y  w e i g h t / d a y  a n d / o r  a z a t h i o p r i n e  ( I m m u -  
r a n  - B u r r o u g h s  Welcome,  T u c k a h o e  N.Y.)  2.5-4 m g / k g  
b o d y  we igh t /day .  Some p a t i e n t s  rece ived  cyclophos-  
p h a m i d e  (Cytoxan)  2.5 m g / k g  b o d y  we igh t /day .  

P e r i p h e r a l  b lood  l y m p h o c y t e s  were cu l tu red  w i t h  and  
w i t h o u t  P H A  accord ing  to  t h e  m e t h o d  of OPPENHRI~I 
et  al. 6 excep t  t h a t  fe ta l  calf s e rum was used r a t h e r  t h a n  
homologous  serum.  B las t  cell t r a n s f o r m a t i o n  was meas-  
u red  b y  i n c o r p o r a t i o n  of H a t h y m i d i n e  in to  cells a t  72 h. 
Resu l t s  were expressed  as n e t  increase  in  coun t s  pe r  ra in  
of P H A  s t i m u l a t e d  cu l tu res  ove r  con t ro l  cu l tu res  of t h e  
same pa t i en t .  
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Fig. 1. PHA response in patients with glomerulonephritis with and 
without immunosuppression. AGN, acute glomerulonephritis; CGN, 
chronic glomerulonephritis. 
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Fig. 2. PHA response in rheumatoid arthritis (RA) with and without 
immunosuppression. 

Results. P a t i en t s  w i th  R A  had  a lower P H A  response  
t h a n  cont ro ls  (Figure 1). I m m u n o s u p p r e s s e d  pa t i en t s  
w i t h  R A  d e m o n s t r a t e d  an  even  lower response  t h a n  R A  
pa t ien t s .  These differences were s ignif icant  a t  the  95% 
level (paired t-test). 

L y m p h o c y t e s  f rom pa t i en t s  w i th  AGN responded  in the  
same m a n n e r  as t he  contro l  group (Figure 2). The response  
of l y m p h o c y t e s  f rom CGN pa t i en t s  was s l ight ly  lowered 
bu t  th is  difference was no t  s ta t i s t ica l ly  significant .  

I m m u n o s u p p r e s s e d  CGN pa t i en t s  showed a. much  
lower response  t h a n  controls ,  AGN and  CGN groups  a t  
the  99% level (paired t-test).  No corre la t ion  was observed 
be tween  the  lowered response  and  the  mode  of i m m u n e -  
suppress ion  used. 

Discussion. This s t u d y  d e m o n s t r a t e s  t h a t  pa t i en t s  w i th  
RA have  a s igni f icant ly  decreased l y m p h o c y t e  response  
to  P H A  whereas  p a t i e n t s  w i t h  AGN and CGN do no t  
differ  s igni f icant ly  f rom controls .  The cons is ten t  decrease 
in l y m p h o c y t e  response  in pa t i en t s  on immunosuppres s ive  
agents  is especial ly i m p o r t a n t  in l ight  of the  recent  
l i te ra ture  suggest ing an increase in cellular i m m u n i t y  to 
cer ta in  an t igens  in renal  diseaseT. The effect  of i m m u n e -  
suppress ion  can be observed as a decrease in l y m p h o c y t e  
response  to  P H A .  This  t e s t  m a y  be of value in mon i to r ing  
pa t i en t s  on im m unosupp re s s ive  t h e r a p y  s. 

Rdsumd. La t r a n s f o r m a t i o n  lYmPhocyta i re  en phy t o -  
hemagglu t in ine  est  6tudi6e chez des indiv idus  normaux ,  

aussi  b ien  que chez des malades  souff rant  de glom6rulo- 
n6phr i tes  aigues et  chroniques  ainsi  que de po lya r th r i t e  
rhumato ide .  La r@onse  des g lom6rulon6phr i t iques  Iut  
conforme aux contr61es, les po lya r th r i t iques  euren t  des 
r6ponses affaiblies.  La  t r an s fo rma t i o n  l ymphocy ta i r e  est  
f o r t e m e n t  r6dui te  chez les pa t i en t s  sous immunosuppre s -  
sion. 
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S t e m  Cel ls  in the  P e r i p h e r a l  B l o o d  of  R a u s c h e r  L e u k e m i c  Mice  

Stem cells circulate  in t he  per iphera l  blood of mice 1 and 
Call easi ly be de t ec t ed  by  the  spleen colony assay 2 
rev iew see 3). Recen t ly  i t  has  been  shown t h a t  s t em cells 
ill t he  spleen and  the  bone marrow,  measured  as colony- 
forming  uni ts  (CFU), are af fec ted  by  the  Rausche r  virus  4, 5 
b u t  no expe r imen t s  have  been  pe r fo rmed  wi th  per iphera l  
blood cells in any  v i rus- induced  leukemia  to  m y  knowledge.  
In  th is  repor t ,  d a t a  are given for CBA mice infected wi th  
Rausche r  virus.  

Groups of 4-7 female  mice (8-10 weeks old) were bled 
f rom the  re t ro-orb i ta l  s inus 2, 5 or 13 days  af ter  infec t ion  
and  0.2-0.35 ml  of b lood were in jec ted  in to  le tha l ly  

i r rad ia ted  (800 R) isogeneic rec ipients  (10 per  group).  
23 days  af ter  infect ion,  blood f rom a single mouse  wi th  
e ry throb las tos i s  was taken ,  d i lu ted  wi th  saline and  0.2 ml  
conta in ing  0.04 ml  of blood was injected.  Blood f rom 2 
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