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in the lymph than in the plasma from 4 h until one day 
after operation (Figure 3). Later on, the antiplasmin 
levels in lymph and plasma do not differ significantly. 

The results of our investigations reveal a high fibrino- 
lyt;c act ivi ty in thoracic duct lymph of rats. The varia- 
tions of this act ivi ty  in the course of the cannulation 
allow 2 kinds of interpretat ion:  1. The first peak in 
act ivi ty  is due to the stress of operation. I t  is well 
known 9-11 tha t  stress enhances the act ivation of fibrino- 
lysis in various mammals.  After a phase of depletion, 
there is a second stress-induced peak caused by the 
confinement in the narrow cages and the manipulations 
during the sampling periods. 2. Following a stress-induced 
activation of the fibrinolytic system in lymph and 
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Fig. 2. Plasminogen levels in lymph and plasma of rats during 
7 days of thoracic duct cannulation. 
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Fig. 3. Antiplasmin levels in lymph and plasma of rats during 
7 days of thoracic duct cannulation. 

plasma, there is a phase of depletion. On day 6 and 7 
after operation the fibrinolytic act ivi ty  returns to normal 
values. Our results in these days therefore indicate an 
activation of the lymphatic fibrinolytic system even in 
the preoperative state. 

Whatever  kind of interpretation may be applied, the 
results reveal that,  at  least at some times, the Iibrinolytic 
activity in rat  lymph exceeds tha t  of plasma. These 
findings are in part  explained by the higher plasminogen- 
antiplasmin ratio in lymph, compared with tha t  of 
plasma. A high plasminogen-antiplasmin ratio in lymph 
will enhance the fibrinolysis, but  plasmin will be present 
only if an activation of plasminogen has taken place. 
BEARD et al. ~° stated that  after stress the lysosomes in 
the rat  liver release plasminogen activators into the body 
fluids. One could suggest tha t  the act ivator  reaches th~ 
blood stream not directly, but  by the way of the lym- 
phatic system. Following this hypothesis, the lymphatic 
system of rats would play a par t  in the act ivation of 
plasmatic fibrinolysis after stress. 

The s ta tement  of a high fibrinolytic ac t iv i ty  in lymph 
is in contrast  to other investigations performed on dogs 3 
and humans t. In these reports, however, no data  are 
given as to what  t ime has elapsed between cannulation 
and lymph sampling. I t  is possible tha t  the lymph has 
been sampled in the phase of depletion where the fibrino- 
lytic act ivi ty  is low. The fibrinolytic system of rats, on 
the other  hand, may  behave differently to tha t  of dogs 
and humans ~. 

Zusammen]assung. Rat ten  zeigen regelmitssig zu be- 
s t immten Zeiten nach Ductus-Thoracicus-Kannulierung 
eine hohe, unter Umstitnden durch Stress induzierte 
fibrinolytische Aktivitit t  in der Lymphe;  diese Aktivit/~t 
braucht nicht yon einer plasmatischen Fibrinolyse be- 
gleitet zu sein. 
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I m m u n o l o g i c a l  R e a c t i v i t y  of  a S y n t h e t i c  P o l y m a n n a n  

In  recent years, the water-soluble polysaccharides 
(galactomannans, mannan, and glucans) of a number of 
dermatophytes have been studied in this laboratory 1. 
Each species investigated contains a galactomannan I, 
galactomannan I I  and a glucan, except Tricholhyton 
rubrum, which yielded a mannan instead of a galacto- 
mannan I. The molecular weights of these polysaccha- 
rides are about  10,000. 

A synthetic polymannan, free of nitrogen, was obtained 
from Dr. C. SCHUERCH. I t  consists of ~1--~6 linked 
D-mannopyranose units resembling the basic chain of 
the dermatophyte galactomannans I, but  has a molecular 

weight of 40,0002. I t  was, therefore, of interest to study 
the ability of this synthetic polymannan to induce 
cutaneous hypersensitivity and humoral  antibody for- 
mation. 

The polymannan was dissolved in sterile saline and 
emulsified in an equal volume of Freund 's  complete 
adjuvant  for immunization of guinea-pigs and mice. 

Hart ley strain guinea-pigs were iniected with 2.0 mg 
(Group I) or 4.0 mg (Group II) of synthetic polymannan 
in Freund's complete adjuvant .  A total  volume of 
1.0 cm 3, 0.5 cm 3 s.c. in the nape of the neck and 0.5 cm 3 
in the hind foot pads was injected. 21 days later, guinea- 
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pigs  were  t e s t e d  for d e r m a l  r eac t i v i t y .  Gu inea -p ig  sk in  
was  s h a v e d  a n d  dep i l a t ed  on  t h e  d a y  p r io r  to  t es t ing .  
F o r  sk in  tes ts ,  0.1 c m  ~ of a 2.0 m g / m t  so lu t ion  of t h e  
p o t y m a n n a n  in s ter i le  sa l ine  was  in j ec t ed  i n t r a d e r m a l l y .  

T h e  T a b l e  shows t h e  24 h r eac t i ons  of gu inea-p igs  
i n j ec t ed  i n t r a d e r m a l l y  w i t h  p o l y m a n n a n  21 a n d  120 days  
a f t e r  i m m u n i z a t i o n .  Gu inea -p igs  of G r o u p  I d id  no t  show 
a n y  v i s ib le  r eac t ion  a t  5 h whereas  t hose  of G r o u p  I I  
s t a r t e d  to  deve lop  a n  e r y t h e m a t o u s  reac t ion .  B o t h  
g roups  showed  m a x i m u m  e r y t h e m a  a n d  i n d u r a t i o n  a t  
24 h. Guinea-p igs  s t i l l  r eac t ed  to  t he  p o l y m a n n a n  120 days  
a f t e r  i m m u n i z a t i o n .  B o t h  g roups  deve loped  e r y t h e m a  
a n d  i n d u r a t i o n  a t  5 h wh ich  r eached  a m a x i m u m  a t  
24 h. A t  t h i s  t ime ,  5 gu inea-p igs  were b led  b y  ca rd iac  
p u n c t u r e .  No a n t i b o d i e s  were de t ec t ed  b y  c o m p l e m e n t  
f i xa t i on  t e s t s  a n d  on ly  sera  of G r o u p  I I  gu inea-p igs  
r e a c t e d  well  b y  p rec ip i t i n  r ing  tes ts .  

G r o u p  I guinea-pigs ,  1 a n d  2, s t i l l  h a d  d e r m a l  r e a c t i v i t y  
to  t h e  p o l y m a n n a n  5 m o n t h s  a f t e r  in i t i a l  in jec t ion .  These  
were  sk in  t e s t e d  w i t h  t h e  g a l a c t o m a n n a n s  I f r om der-  
m a t o p h y t e  species  3Iicrosporum quinckeanum, Tricho- 
phyton gramdosum a n d  t h e  m a n n a n  I f r om Trichophyton 
rnbrum, each  h a v i n g  molecu la r  w e i gh t s  of  a b o u t  10,000. 
Only  t h e  m a n n a n  f rom T. rubrum el ic i ted  a r eac t i on  
w h e n  0.1 cm 3 of a 2.0 m g / m l  so lu t ion  was  in j ec t ed  in t r a -  
de rmal ly .  The re  was  i n d u r a t i o n  a n d  e r y t h e m a  of 11 a n d  
13 m m  d i a m e t e r  a f t e r  5 h. T he  r eac t ions  were d i m i n i s h e d  
a t  24 h. 

N e i t h e r  t h e  g a l a c t o m a n n a n s  I n o r  t h e  m a n n a n  i so la ted  
f rom d e r m a t o p h y t e s  e l ic i ted a n y  c u t a n e o u s  hype r sens i -  
t i v i t y  r eac t ions  in  n o r m a l  gu inea-p igs  or  in  c u t a n e o u s l y  
in fec ted  gu inea-p igs  ~. T he  s y n t h e t i c  p o l y m a n n a n  i nduced  
a n  e r y t h e m a t o u s  r e a c t i o n  in  2 gu inea-p igs  p rev ious ly  
in fec ted  w i t h  T. mentagrophytes. T h e  ave r age  d i a m e t e r s  
of t h e  e r y t h e m a  were  10 r a m  a n d  12 m m  a f t e r  5 h.  These  

Cutaneous reactions of guinea-pigs immunized with a l - + 6  poly- 
znannan~ 

Group 21 days 120 days 
Average Average 
diameter diameter 
24 h 24 h 

I (1) 10 mm 13 mm 
I (2} 18 mm 9 mm 
I (3) 19 rnn: 15 mm 
lI (1) 14 mm X b 
II (2) 15 mm 14 mm 
I1 (3) 12 mm 8 mm 

Reaction is given as the avcragc diameter  of the erythema. There 
was induration and erythema at the site of injection, b X = omitted. 

r eac t ions  d i s a p p e a r e d  b y  24 h. S imi la r  r eac t ions  were  
e l ic i ted in 2 n o r m a l  gu inea-p igs  a n d  in 2 guinea-p igs  
i n j ec t ed  w i t h  ~ r e u n d ' s  a d j u v a n t  alone.  

Po ly saccha r ide s  free of n i t r o g e n  do  n o t  u sua l ly  i nduce  
or  el ici t  d e l ayed  h y p e r s e n s i t i v i t y  r eac t ions  in  gu inea-  
pigs. R a r e  i n s t a n c e s  of i n d u c t i o n  of t h e  de layed  response  
w i t h  po lysaccha r ides  h a v e  been  r e p o r t e d  us ing  t h e  
a n t i g e n  emuls i f i ed  in  F r e u n d ' s  comple t e  a d j u v a n t 4 , L  I n  
these  s tud ies  t h e  po lysaccha r ides  were  of mic rob ia l  
or ig in  a n d  st i l l  c o n t a i n e d  t r aces  of n i t rogen .  

The  ab i l i t y  of t h i s  s y n t h e t i c  p o l y m a n n a n  to  induce  
h u m o r a l  a n t i b o d y  f o r m a t i o n  was  s u b s e q u e n t l y  inves t i -  
g a t e d  in s t r a i n  I C R  mice. Two groups  of 10 mice  were  
i m m u n i z e d  w i t h  t h e  s y n t h e t i c  p o l y m a n n a n  in F r e u n d ' s  
comple t e  a d j u v a n t .  A t o t a l  v o l u m e  of 0 . 0 4 c m  3 con-  
t a i n i n g  25 tzg (Group A) a n d  50 ~xg (Group  B) was  
in jec ted ,  0.02 cm ~ per  h i n d  foo t  pad .  Sera  were  o b t a i n e d  
b y  o r b i t a l  b leed ings  12 d a y s  a f t e r  in jec t ion .  Poo led  sera  
f rom each  g roup  were  a n a l y z e d  b y  p rec ip i t i n  r i ng  t e s t s  
a n d  c o m p l e m e n t  f i xa t ion  ana lys is .  These  sera  r e a c t e d  
b y  p rec ip i t i n  r i ng  tes ts .  The  F igure  shows  t h e  comple-  
m e n t - f i x a t i o n  r e a c t i o n s  of pooled  se ra  f r o m  b o t h  g r o u p s  
w i t h  t h e  p o l y m a n n a n .  N e i t h e r  t h e  g a t a c t o m a n n a n s  I no r  
t he  m a n n a n  f rom T. rubrum r eac t ed  w i t h  these  m o u s e  
a n t i s e r a  b y  c o m p l e m e n t  f i xa t i on  analys is .  

The  s y n t h e t i c  p o l y m a n n a n  d id  n o t  f ix c o m p l e m e n t  
w i t h  a n y  of t h e  n o r m a l  mouse  sera  tes ted ,  However ,  i t  
d id  r eac t  w i t h  n o r m a l  sera  f rom adul t s ,  i nc lud ing  mice,  
r abb i t s ,  gu inea-p igs  a n d  h u m a n s  b y  p rec ip i t i n  r ing  tes ts .  
A l t h o u g h  t he  n a t u r e  of these  r eac t i ons  was  n o t  r ead i ly  
exp la inab le ,  sera  f rom 20 n e w b o r n  bab ie s  d id  n o t  r e a c t  
w i t h  t h e  p o l y m a n n a n  b y  p rec ip i t i n  r ing  tes ts .  These  
resu l t s  t e n d  to  ru le  o u t  nonspec i f ic  i n t e r a c t i o n  of t h i s  
p o l y m a n n a n  w i t h  s e r u m  pro te ins .  

T h i s  p r e l i m i n a r y  i n v e s t i g a t i o n  ind ica t e s  t h a t  a n i t ro -  
gen-free  p o t y s a c c h a r i d e  c a n  induce  a d e l a y e d - t y p e  of 
c u t a n e o u s  r e a c t i v i t y  in  gu inea-p igs  as well  as  h u m o r a l  
a n t i b o d i e s  in  mice.  I n  add i t ion ,  t h i s  s y n t h e t i c  po ly-  
s accha r ide  confers  c u t a n e o u s  r e a c t i v i t y  to  a d e r m a t o -  
p h y t e  po lysacchar ide .  Th i s  p h e n o m e n o n  could  be  of  
g rea t  s igni f icance  for d iagnos is  a n d  p r o t e c t i o n  a n d  will 
be  pursued% 

Zusammen/assung. E i n  St icks toff - f re ies  P o l y s a c c h a r i d  
b e w i r k t  eine c u t a n c  l~be re lnp f ind l i chke i t  be im  Meer- 
s chwe inchen  sowie K o m p l e m e n t  f ix ie rende  A n t i k 6 r p e r  
be i  M~usen.  
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Complement f ixat ion curves of the reactivit ies of pooled sera from 
mice immunized with polymannan. 0.2 em s of a z/z ~ dilution of 
serum was used for analysis. 
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