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It has  been shown in guinea pigs and rabbi ts  that the products  of complete  solution of collagen p o s se s s  
e x t r e m e l y  weak anaphylactogenic  p rope r t i e s ,  which do not p revent  the i r  cl inical  use.  

In recent  y e a r s  the poss ib i l i ty  of comple te ly  dissolving collagen f ibers  in an acid medium a f t e r  p r e -  
l imina ry  rupture  of the in t e rmoleou la r  bonds in an alkaline saline solution has been demons t ra t ed  [3]. The 
va r ious  collagen p repa ra t ions  obtained by prec ip i ta t ion  of the solutions (films, sponges,  r ep l i cas  of hollow 
organs) have beenused  by the authors  exper imenta l ly  for  the r e p a i r  of blood ve s se l s  and the bile ducts, fo r  
the t r ea tmen t  of burns,  skin wounds involving extensive skin loss,  wounds of the l iver ,  and so on [5, 6]. 

The p rospec t s  of wide cl inical  applicat ion of these prote in  m a t e r i a l s  natura l ly  bring up the question 
of the i r  immunologic  p rope r t i e s .  Collagen is known to p o s s e s s  ve ry  weak antigenic p r o p e r t i e s  [2, 7-12], 
evidently, because  of the absence of a rom a t i c  amino acids  in i ts  molecule .  The antigenic p r o p e r t i e s  a r e  
dep res sed  stil l  fu r the r  a f t e r  tanning and s te r i l i za t ion  of collagen by 7 r ays  [7]. 

The object of the p re sen t  invest igat ion was to study the anaphylactogenic p rope r t i e s  of collagen so-  
lutions obtained f r o m  the bovine d e r m i s  and of the f ibers  prec ip i ta ted  f r o m  solution in a pure  form,  and 
also as a complex  with heparin,  as  used in p las t ic  opera t ions  on blood ve s se l s  [5]. 

E X P E R I M E N T A L  M E T H O D  

Altogether  two s e r i e s  of e x p e r i m e n t s  were  pe r fo rmed .  

In s e r i e s  I, 10 guinea pigs weighing 280-300 g were  immunized by a single subcutaneous implantat ion 
of 60 or  120 mg collagen prec ip i ta ted  f r o m  solution by acetone in the f o r m  of f ibers  (4 animals)  o r  of a 
dried co l lagen-hepar in  complex (6 an imal s ) ,  so as  to make the exper imen ta l  conditions as close as poss ib le  
to those of exper imenta l  and clinical  collagen implantat ions.  The reac t ing  dose (0.2 ml  of 0.3% collagen) 
was injected 30 days l a t e r  intravenously.  Bovine s e r u m  was injected as a control .  The degree  of the r e -  
action was a s s e s s e d  by L. A. Z i l ' b e r ' s  method. The an imals  were  sacr i f iced  and control  his tological  
studies made.  

To r eco rd  the degree  of the anaphylact ic  react ion  object ively (graphic record ing  of the a r t e r i a l  p r e s -  
sure  and respi ra t ion) ,  the expe r imen t s  of s e r i e s  II were  p e r f o r m e d  on 11 rabbi ts ,  since analogous inves -  
t igations on guinea pigs a re  imposs ib le .  

Rabbits  weighing 3000-3200 g were  immunized  with 0.5% neutra l  collagen solution (8 animals) ,  and a 
solution of collagen with hepar in  (0.1 ml  hepar in  to 10 ml  of 0.5% collagen solution; 6 animals) .  I m m u n i z a -  
tion was ca r r i ed  out three  t imes  at in te rva l s  of 2 days in doses of 0.5 or  1 ml/kg body weight. As reac t ing  
dose, 0.5% collagen solution was injected in a dose of 5 ml/~g 20 days a f t e r  the f i r s t  immunizat ion.  Two 
control an imals  were  injected with the same  dose of collagen without p r e l i m i n a r y  sensi t izat ion.  Yet another  
two immunized an imals  were  injected with bovine s e r u m  in a dose of 1 m l / k g  as reac t ing  dose.  
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Fig.  1. Record  of r e s p i r a t i o n  (A) and a r t e r i a l  p r e s s u r e  (B) 
a f t e r  in t ravenous  inject ion of r eac t ing  dose of col lagen.  

EXPERIMENTAL RESULTS 

In most animals of series I negative ( - ) or doubtful (~:) results were obtained. No appreciable dif- 
ference was found between the anaphylactogenicity of collagen or of collagen-heparin complex. In the con- 
trol series the reaction was doubtful. 

Histological investigation of the animals with weak anaphylaxis revealed moderate spasm of the 
bronchi. No marked changes characteristic of anaphylaxis (edema of the lungs, hemorrhage into the lungs 
or  in tes t ine ,  and so on) were  obse rved .  In most  an ima l s  the h i s to log ica l  p i c tu re  was indis t inguishable  
f rom norma l .  

In s e r i e s  II, r e g u l a r  changes in r e s p i r a t i o n  were  obse rved  in mos t  an ima l s  of both groups  ( immunized 
with col lagen and col lagen ' -hepar in) .  In some an ima l s  40-50 sec a f t e r  the beginning of in t ravenous  in jec t ion  
of the r eac t ing  dose of col lagen the ampli tude of r e s p i r a t i o n  was i nc r e a s e d ,  and in mos t  an ima l s  the r e s p i r -  
at ion ra te  was reduced  by 33-50%. Af t e r  1 or  1.5 min, r e s p i r a t i o n  re tu rned  to i ts  o r ig ina l  leve l  (see Fig .  1). 
No d i f fe rences  were  found in the r e s p i r a t i o n  r eac t ion  between the an ima l s  of the e xpe r i m e n t a l  groups .  

The r e s u l t s  of m e a s u r e m e n t  of the a r t e r i a l  p r e s s u r e  of the an ima l s  were  v a r i e d  in type.  In four  of 
the 8 an ima l s  of group 1 an e x t r e m e l y  s l ight  i n c r e a s e  of a r t e r i a l  p r e s s u r e  was obse rved  (by 2-6 mm) in 
s tep with the change in resp i ra t ion~  L a t e r  the a r t e r i a l  p r e s s u r e  gradual ly ,  and at d i f ferent  t i m e s  - f rom 
20 sec to 4 min - r e tu rned  to i ts  in i t ia l  level  and then r ema ined  unchanged until  the end of the expe r imen t .  
In 1 rabbi t ,  a f t e r  a ve ry  t r ans i en t  i nc r ea se ,  a s l ight  d e c r e a s e  of p r e s s u r e  (4 mm) compared  with i t s  o r i g -  
inal  level  took place ,  re tu rn ing  a f t e r  3 min to i ts  in i t ia l  value.  In 2 an ima l s  30-60 sec  a f t e r  the beginning 
of inject ion of the r eac t ing  dose a ve ry  b r i e f  fal l  of a r t e r i a l  p r e s s u r e  (by 3-4 mm) was obse rved .  F ina l ly ,  
the t r ac ing  of the a r t e r i a l  p r e s s u r e  of one of the an ima l s  was unchanged. Among the an ima l s  of group 2, 
which were  immunized  with co l l agen-hepar in ,  no changes of a r t e r i a l  p r e s s u r e  were  found in 2 r abb i t s ,  
while in the r e s t  t he re  was a s l ight  i n c r e a s e  s i m i l a r  to that  d e s c r i b e d  above. If bovine s e r u m  was in jec ted  
as  r eac t ing  dose ins tead  of collagen,  the a r t e r i a l  p r e s s u r e  r ema ined  unchanged and r e s p i r a t i o n  was weak-  
ened only ac tua l ly  during the inject ion.  

Hence, there  was p r a c t i c a l l y  no d e c r e a s e  of a r t e r i a l  p r e s s u r e  such as  is  c h a r a c t e r i s t i c  of the ana -  
phylaxis  reac t ion  in rabb i t s  [1]. 

In ject ion of the same  dose of p r o t e i n - f r e e  fluid (physiological  sal ine)  o r  of low m o l e c u l a r  weight p r o -  
te in  {serum albumin) caused no change in r e s p i r a t i o n  o r  blood p r e s s u r e .  Af te r  inject ion of a m a c r o m o -  
l e c u l a r  ca rbohydra t e  (dextran), with a mo lecu l a r  weight of 300,000, a s l ight  i n c r e a s e  of a r t e r i a l  p r e s s u r e  
was obse rved  in 2 an ima l s  and a sma l l  d e c r e a s e  in two o thers .  A t r a n s i e n t  fal l  of a r t e r i a l  p r e s s u r e  was 
a l so  found in one of the control  an ima l s  rece iv ing  an in jec t ion  of col lagen without immuniza t ion .  These  r e -  
sul ts  sugges t  that  the va r i a t ion  in a r t e r i a l  p r e s s u r e  in this  p a r t i c u l a r  s e r i e s  cannot be r e g a r d e d  as  a m a n i -  
fes ta t ion  of anaphylaxis ;  they were  evident ly  a s s o c i a t e d  with the nonspeci f ic  ac t ion of the m a c r o m o l e c u l a r  
solut ions.  
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Most r e p o r t s  in the l i t e ra tu re  a r e  based  on the study of the antigenic act ivi ty  of ac id-so luble  or  neu-  
t r a l  sa l ine-soluble  collagen f rac t ions .  The resu l t s  of the exper iments  now descr ibed  conf i rmed the hypo-  
thes i s  that a lka l ine-sa l ine  t r ea tmen t  preceding  complete  solution, although not breaking up the m a c r o m o -  
lecule, may  cause cer ta in  changes in the molecu la r  s t ruc ture  of the collagen and diminish its antigenic a c -  
t ivity.  Other evidence of this is the absence  of a l lerg ic  reac t ions  in pat ients  with collagen p ros theses ,  
sponges,  and f i lms.  However,  fu r the r  clinical  invest igat ions of the a l le rgenic  p r o p e r t i e s  of collagen a re  
n e c e s s a r y .  

Hence, the products  of complete  a lka l ine-ac id  solution of collagen, in the f o r m  of solutions, f ibe rs  
prec ip i ta ted  f r o m  them, and eol lagen-hepar in  complex, pos se s s  ex t r eme ly  weak anaphylact ic  p rope r t i e s .  
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