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Table III. Effect of thrombin on the peritoneal cell-count 
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Treatment ~ Interval b Cell-count x 106 per mouse 
(b) Total Adherent Maeropbages Lympbocytes Granulocytes 

Salt 1 20.4 -4- 1.4 4.70 :L 1.20 4.50 :~: 0.33 15.7 ~: 1.2 0.20 :E 0.03 

Thrombin 1 10.0 _u 1.3 0.66 =L 0.09 0.46 :J= 0.12 9.3 ~ 0.5 0.20 :t: 0.02 

Salt 5 20.2 :j= 2.4 3.99 :t: 0.62 3.85 :j: 0.63 16.2 :t= 2.2 0.14 -4- 0.02 

Thrombin 5 13.8 _u 1.0 0.78 ~: 0.16 0.57 ~: 0.14 13.0 :~ 1.0 0.21 :J: 0.05 

Salt 28 19.4 i 1.4 4.82 ~ 0.46 4.54 -4- 0.55 14.6 :t: 1.1 0.28 :[: 0.04 

Throulbin 28 17.4 J: 1.2 4.23 ~ 0.81 3.67 • 0.41 13.1 :~ 1.0 0.56 ~ 0.33 

5 mice per group; The dose of thrombin was 10 NIH units per mouse, b Interval between treatment and sacrificing the animal. 

The reason for the  d i sappearance  of macrophages  f rom 
the  per i tonea l  fluid m a y  be in t e rp re t ed  as fo l lows:  the  
f ibr inogen-f ibr in  convers ion goes on f irs t  of all on the  
surface of macrophages  (and large lymphocytes )  and  the  
f ibr in  or some in t e rmed ia ry  p roduc t  f ixes these  ceils onto  
the  per i tonea l  wall. Other  mechan i sms  are also possible.  
Several  d a t a  indicate  the  role of the  c lo t t ing  sys t em bo th  
in non-specif ic  inf iammatoryT,  s and  in de layed  hyper -  
sens i t iv i ty  react ions  5, 9, ~0. 

The M D R  is t h o u g h t  to  have  some re la t ion to  the  
p roduc t ion  of m ig ra to ry  inh ib i to ry  factor  (MIF)11,12 

I t  seems f rom the  l i t e ra ture  t h a t  there  is a s ignif icant  
difference in sens i t iv i ty  be tween  the  in vivo (MDR) and  
in v i t ro  assays ( inhibi t ion of migrat ion)  of de layed hyper -  
sens i t iv i ty  react ions.  NELSON 1 found  abou t  0.1 ~g of P P D  
to be necessary  for elici t ing MDIR in guinea-pigs and  
observed  a s ignif icant  effect  even 1 h af ter  inj ec t ing ant igen.  
In  the  in v i t ro  assays of h{IF, however ,  general ly  10- 
100 ag /ml  P P D  were used (1 ~zg/ml was ineffect ive 13) and  
the  min imal  incuba t ion  t ime  necessary  to  give pos i t ive  
resul ts  is abou t  6 h 13. 

This d i sc repancy  in sens i t iv i ty  be tween  the  in vivo and  
in v i t ro  tes t s  m i g h t  well be expla ined b y  the  in vivo 
ac t iva t ion  of the  coagulat ion mechan i sm as a non-specif ic  
ampl i f ier  sys tem.  The granulocytes ,  which  are of ten  
p re sen t  in i n f l a m m a t o r y  area, m a y  also p rov ide  procoagu-  
la t ion (tissue) factors  1~-16. 

Zusammen/assung. In t rape r i tonea le  Gabe von  T h ro mb i n  
ve rursach te  ein p rak t i sch  v611iges Verschwinden  der  
Makrophagen  aus der  Peri tonealf l i issigkeit ,  beeinf luss te  
abe t  kaum die Zahl der L y m p h o z y t e n .  
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Influence of Classical Immunosuppressants  on Spleen Colony Formation in Mice 

In  d imin ish ing  immunologica l  response  to  allograft ,  
cyc lophosphamide l ,  ~, i m m u r a n  3, and  cor t isone 4 are 
widely  used. To compare  depress ive  act ion of these  drugs 
on hemopoie t i c  regenera t ion ,  a s t u d y  of the i r  inf luence 
on fo rma t ion  of endogenous  spleen colonies, a f ter  suble tha l  
whole  body  i r radia t ion,  was under taken .  Such s tudies  m a y  
be of s ignif icant  impor tance ,  as i m m u n o s u p p r e s s a n t  is 
also r e c o m m e n d e d  in bone  mar row  t r a n s p l a n t a t i o n  in 
order  to d imin ish  the  incidence of secondary  disease 5. To 
make  the  compar i son  more  accurate ,  cyc lophosphamide ,  
immuran ,  and  cor t isone doses, giving a p p r o x i m a t e l y  the  
same spleen involu t ion  af ter  t r e a t m e n t  of 600 IR i r rad ia ted  
mice, were chosen in pi lot  exper iments .  

Materials and methods. Female  Swiss mice (6-8 weeks 
old) were exposed on day  0 to  6001~ whole  body  i r rad ia t ion  
and  were d iv ided  in to  4 groups,  each group consis t ing of 
10 animals.  In  3 groups t h e y  were given on --1,  1, 3, 5, 
and  7th day  respec t ive ly :  1 mg cort isone ace ta te  (Roussel, 
London)  s.c., 1.5 mg  i m m u r a n  (Burroughs,  London) ,  and  
2 mg  cyc lophosphamide  (V]?;B Ankelwerk,  Rudols tad t )  

in t raper i tonea l ly .  The 4 th  contro l  group received 0.1 ml  
saline, according to  the  same schedule.  On the  10th day  
af ter  i r radiat ion,  all mice were  weighed and  killed. Spleens 
were weighed and  discrete  nodules  on the  surface of the  
spleens, descr ibed as Colony F o r m i n g  Uni t s  s, were 
counted.  F r o m  every  mice one femur  was removed,  all 
bone mar ro w  cells were washed  t h ro u g h  and  nuc lea ted  
cells were counted.  
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Influence of the treatment with immunosupressants on the endogenous spleen colony formation after 600 R whole body irradiation in mice 

Control CY ~ Immuran Cortisone 
Mean SD Mean SD Mean SD Mean SD 

B o d y  weigh t  20.3 2.7 15.6 1.2 16.0 1.8 18.1 2 .0  

Spleen we igh t  76.3 29.7 27.5 10.3 32.3 12.1 32.6 7.0 

N u m b e r  of spleen nodules  27.7 7,8 0 -3  b 2.1 1.9 1.5 10.0 4.7 

N u m b e r  of nuc lea t ed  m a r r o w  
cells pe r  f e m u r  • 10 ~ 6.0 3.5 0.2 0.1 0.7 0.4 2.1 1.2 

aCyclophosphamide.b Only extreme values are presented. One spleen in this group contained 6 nodules, which was not comparable with spleen 
nodule numbers of other mice in this group (see discussion). 

Results and discussion. T he  resu l t s  of t h i s  e x p e r i m e n t  
are g iven  in t h e  Table .  I m m u r a n  and  cyc l ophos phamide  
t r e a t m e n t  of s u b l e t h a l l y  i r r a d i a t e d  mice  resu l ted  in 
s ign i f i can t ly  more  severe  depress ion  of endogenous  
colony f o r m a t i o n  t h a n  did  cor t i sone  t r e a t m e n t .  Conform-  
ing to t he  n u m b e r  of spleen colonies, bone  m a r r o w  cellular-  
i ty  was  more  depressed  in i m m u r a n  and  cyc lophosphamide-  
groups  as c o m p a r e d  w i t h  cor t i sone  group.  Accord ing  to  
PETROV et  al. 7, who  s tud ied  m i t o s t a t i c  a n d  cy tos t a t i c  
effects of va r ious  i m m u n o s u p p r e s s a n t s ,  c y c l o p h o s p h a m i d e  
h a d  h igh  r ange  of select ive l y m p h o t o x i c  act ion,  whi le  
i m m u r a n  was devoid  of such  select ivi ty .  These  2 drugs,  
used in our  e x p e r i m e n t  in  doses g iv ing t he  same  spleen 
invo lu t ion ,  h a d  a lmos t  t h e  same effect  on  spleen colony 
fo rmat ion ,  a n d  bone  m a r r o w  ce l lu la r i ty  was even  signifi- 
c a n t l y  h ighe r  in  i m m u r a n - t r e a t e d  t h a n  in cyc lophospha-  
m i d e - t r e a t e d  mice. 

The  need  for these  drugs,  d i sp lay ing  s t rong  i m m u n o -  
suppress ive  a c t i v i t y  w i t h o u t  severe  depress ion  of t he  
hemopoies is ,  encouraged  us to  u n d e r t a k e  t h i s  s tudy .  I n  
choos ing  t he  doses of t he  drugs, we were  aware  of t he  
poss ib i l i ty  t h a t  t he  same spleen i n v o l u t i o n  p roduced  b y  
d i f fe ren t  i m m u n o s u p p r e s s a n t s  does n o t  necessar i ly  cause  
t he  same  depress ion  of a l lograf t  response.  Di f fe ren t  
m e c h a n i s m s  of ac t ion  seem to  be  involved .  Cor t i sone is, 

for example ,  expec t ed  to  suppress  m a i n l y  t h y m u s -  
dependan tS ,  . a n d  e y c l o p h o s p h a m i d e  n o n - t h y m u s - d e p e n -  
d a n t  9 areas  of t he  spleen. The  doses, g iv ing t he  same 
depress ion  of a l lograf t  response,  shou ld  be  appl ied  in 
f u r t h e r  c o m p a r a t i v e  s tudies .  

Zusammen/assung. Nachweis  eines H e m m e f f e k t e s  im-  
munosup re s s ive r  Mi t te l  (Cortison, Cyc lophosphamide  
u n d  I m m u r a n )  be t  M~Lusen n a c h  U V - B e s t r a h l u n g  auf  die 
h~tmopoetische R e g e n e r a t i o n  (Milzkolonien u n d  K n o c h e n -  
markze l len) .  
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A Quantitative Difference in the Immune  Response to Sheep Red Cells between Rat Strains 

I m p o r t a n t  q u a n t i t a t i v e  differences  in h u m o r a l  an t i :  
b o d y  p r o d u c t i o n  h a v e  been  obse rved  b e t w e e n  mouse  
s t ra ins  fol lowing s imi la r  an t igen ic  s t i m u l a t i o n  I, b u t  
n o t h i n g  of t he  sor t  has  as ye t  been  r epo r t ed  in t he  ra t .  
The  p r e sen t  s t u d y  was u n d e r t a k e n  to exp lo re  t h e  capac i t y  
for  h a e m o l y s i n  p r o d u c t i o n  in severa l  r a t  s t r a ins  u p o n  
chal lenge w i t h  sheep red  b lood  cells (SRBC).  

Materials and methods. Rats .  A d u l t  female  r a t s  used in 
th i s  s t u d y  (Agus, PVG/c ,  Okamoto ,  August ,  L o n g - E v a n s ,  
Sherman ,  BN, Gunn ,  Fischer ,  LOU,  OFA,  CD, W i s t a r  R) 
were o b t a i n e d  f rom t h e  sources  l i s ted  in Tab le  I. All  
an ima l s  h a d  been  housed  a n d  fed in  a s imi la r  fashion.  All  
r a t s  b u t  those  of t he  O F A  and  CD s t r a in s  were i nb red  
lines. L O U  ra t s  and  t he  fol lowing F1 h y b r i d s  : (August  • 
LOU),  (Okamoto  • LOU) and  (CD • LOU) were ra ised  a t  
th i s  l abo ra to ry .  H i s t o c o m p a t i b i l i t y  w i t h i n  t h e  L O U  
s t r a i n  h a d  been  assessed b y  skin  graf t ing.  

Ant igen .  Sheep e r y t h r o c y t e s  ( I n s t i t u t  Pas teur ,  Paris) ,  
were washed  3 t i m e s  in p h o s p h a t e  buf fe red  sal ine (pFi 7.2) 
a n d  m a d e  up  to  a 2% suspens ion  pr io r  to  in ject ion.  The  
an ima l s 'we re  i m m u n i z e d  b y  a single i.p. i n j ec t ion  of 0.5 ml  

of t h i s  suspension,  co r respond ing  to 2 • 108 e ry th rocy tes .  
six days  a f t e r  i m m u n i z a t i o n ,  b lood  was d r a w n  fronl  t he  
r e t ro -o rb i t a l  sinus.  

H a e m o l y s i n  t i t r a t ion .  Blood was al lowed t o  clot  a t  
room t e m p e r a t u r e  a n d  t h e  s e rum was cen t r i fuged  a f te r  
r e t r a c t i o n  of t he  clot.  Sera  were i n a c t i v a t e d  b y  h e a t i n g  to 
56 ~ for 60 min.  Sera  f rom n o n - i m m u n i z e d  ra t s  were used 
as controls .  A m i c r o t i t r a t i o n  a p p a r a t u s  was used (Micro- 
t i te r -Cooke Eng inee r i ng  Company) .  Serial  2-fold d i lu t ions  
of se rum w i t h  0 .9% NaC1 were p r e p a r e d  in t i t r a t i o n  
pla tes ,  t he  in i t ia l  d i lu t ion  be ing  1 : 2. 

To 0.05 ml  of d i lu ted  s e rum was added  0.025 ml  of a 
2.5% suspens ion  of Washed SRBC.  The  p la t e s  were 
i n c u b a t e d  a t  37~ for 30 min,  a f te r  wh ich  0.025 m l . o f  
1 :10 d i lu ted  guinea-p ig  s e rum was added,  followed b y  
a n o t h e r  pe r iod  of i n c u b a t i o n  a t  37 ~ for 1 h. 

1 W. F. ~BARTH, C. L. McLAvGHLIN and J. L. FAHEY, J.  Immun .  95, 
781 (1965). 


