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Zusammen/assung. Gebiete  aus dem H e n s e n ' s c h e n  
K n o t e n  wurden  implant ie r t ,  wobei  dessen D N A - R N A  mi t  
Ur id in -H  3 mark ie r t  wurde.  Die induz ie r ten  Neura lan lagen  
en th ie l ten  k a u m  mark ie r te  Substanzen,  und  wenn,  dann  

is I thank Dr. N. GOOD for reading through the manuscript and 
making useful comments. This study was supported by a grant 
from the Ruthgers University Research Council No. 07-2189. 

nur  im ]3ereich der  Kontak t s te l l en ,  woraus  folgt, dass 
andere  Subs tanzen  fiir die I n d u k t i o n  ve ran twor t l i ch  sein 
miissen. 
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Thrombin-Induced 'Macrophage Disappearance 

As previously  shown in guinea-pigs,  macrophages  
d i sappear  f rom the  per i toneal  fluid of sensi t ized animals  
af ter  re in jec t ing  the  an imal  wi th  specific an t igen  x. This  
mac rophage  d i sappearance  reac t ion  (MDR) is one of the  
ill vivo mani fes ta t ions  of de layed  hypersens i t iv i ty .  
E n d o t o x i n  elicited a similar  effect  1 which  was t h o u g h t  
to  be the  resul t  of t he  na tu ra l  hype r sens i t i v i ty  s ta te  to 
endo tox in  2, ~. FORBXS ~ d e m o n s t r a t e d  t h a t  endo tox in  
t r e a t m e n t  caused the  d isappearance  of macrophages  f rom 
the  per i tonea l  fluid of mice, too. As ant icoagulants ,  
hepar in  and  warfar in ,  inh ib i ted  the  M D R  in guinea-pigs ~, 
i t  was an t i c ipa ted  t h a t  the  coagulat ion sys tem,  or a t  least  
some of its components ,  p lays  a role in th is  in vivo react ion.  
In  the  p resen t  s tudy  the  effect  of in t raper i tonea l  t h r o m b i n  
in ject ion was  examined  on the  per i toneal  different ia l  cell 
coun t  of mice. 

Materials and methods. Throughou t  the  expe r imen t s  8-  
14-week-old r a n d o m l y  bred  male  BALB/c  mice were  used, 
and  in each series of expe r imen t  t he  t r e a t ed  and  control  
animals  were f rom the  same age. At  various in tervals  af ter  
giving t h r o m b i n  or saline i.p., t he  animals  were anesthesiz-  
ed wi th  e ther  and the  per i tonea l  cav i ty  was washed  out  
w i th  3 ml  of TC 199 solut ion conta in ing  5 un i t s /ml  hepar in  

Table I. Effect of thrombin on the peritoneal fibrinogen level and 
cell count 

Treatment ~ No. of Fibrinogen Cell-count 
animals (~tg) ( X 10 s) 

Salt 6 122 ~: 8 14.2 =k 1.5 

Thrombin, 2U (inactivated b) 6 127 ~= 18 14.0 • 1.2 

Thrombin, 2U 6 122 ~= 36 10.5 =~: 2.0 

Salt 5 86.5 ~= 6 13.9 -b 1.8 

Thrombin, 10U (inactivated b) 5 114 ~ 42 13.1 ~ 2.4 

Thrombin, 10U 5 21 ~: 7 8.3 ~ 2.0 

1 h before sacrificing the animals, b Thrombin was inactivated at 
70~ for 15 rain. 

Reaction' in Mice 

and  2 % normal  inac t iva ted  r abb i t  serum. Tota l  and  glass- 
adhe ren t  cei l-count  was de te rmined .  The g lass-adherent  
cells were separa ted  as follows: smal l  chambers  were 
m o u n t e d  on microscope-sl ides;  t he  walls of the  chamber s  
were formed by  two half  cover slips of 0.4 m m  th ickness  
and  th is  was covered by  a Biirker cover  slip. The cell 
suspens ion  was  incuba ted  in these  chambers  for 60 rain 
a t  37 ~ in a humid  a tmosphere ,  t hen  the  cover-sl ips were 
r emoved  and  the  slides were allowed to  s t and  in a reverse 
posi t ion for 10 mill in a TC 199 solution. 

Af ter  s ta in ing wi th  Giemsa-stain,  absolute  and  differ- 
ent ia l  cell counts  were  de te rmined .  The ad h e ren t  mono-  
nuclear  ceils were regarded  as macrophages  and  the  n u m b e r  
of l ymphocy te s  was calcula ted f rom the  difference of the  
to ta l  and  adhe ren t  cell numbers .  

For  f ibr inogen de t e rmina t ion  s, t he  per i tonea l  c a v i t y  
was  washed  out  wi th  3 ml  of c i t ra te  solut ion (0.38% 
Na-ci t ra te ,  0.8% NaC1). 

Results and discussion. Table I shows t h a t  2 (NIH) 
uni ts  of t h r o m b i n  (Topostasin,  H o f f m a m - L a  Roche) did 
no t  apprec iab ly  decrease the  per i toneal  f ibr inogen conten t ,  
a l though  the  to ta l  cell count  d iminished,  which  could be 
p r even t ed  by  hea t - inac t iva t ing  the  t h rombin .  10 U of 
t h r o m b i n  s ignif icant ly  reduced  b o t h  the  f ibr inogen level 
and  the  hell number .  

Table  I I  shows the  effects of 2 and  10 U of t h r o m b i n  on 
the  different ia l  cell count  of the  per i toneal  cells. The 
grea t  ma jo r i t y  o f  the  macrophages  d i sappear  f rom the  
per i tonea l  fluid, while t he  n u m b e r  of l ymphocy te s  di- 
minishes  less markedly .  The effect  of 10 U of t h r o m b i n  
lasts a t  least  for 5 h and  af ter  28 h the  cell p ic ture  becomes 
normal  again (Table I I I ) .  
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Table II. Effect of thrombin on the peritoneal cell-count 

Treatment ~ Cell-count X 106 per mouse 
Total Adherent Macrophages Lymphocytes GranuIoeytes 

Salt 16.9 =t= 0.2 5.23 =t= 0.65 4.90 ::~ 0.52 11.6 d= 2.5 0.33 -4- 0.11 

Thrombin, 2 U 8.4 ~ 2.1 1.26 4- 0.26 1.01 ~: 0.27 7.1 :t= 1.9 0.25 -b 0.05 

Thrombin, 10 U 8.1 4- 0.7 0.81 ~- 0.16 0.57 :f: 0.24 7.3 ~ 0.5 0.24 -4- 0.08 

1 h before sacrificing the animals; 5 mice per group. 
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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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