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Ovary ' s  passive cutaneous anaphylaxis react ion was studied by immunomorphological  and 
e l ec t ron -mic roscop ic  methods. In contrast  to the f i rs t  phase of the Arthiis phenomenon, in 
Ovary ' s  reaction the antibodies are fixed and not free.  For  this reason the immunomorphology 
of passive cutaneous anaphylaxis ref lects  damage to the t issue not by immune complexes but 
by the react ion of antigen with antibodies fixed on the endothelium of the blood vesse ls .  P rob -  
ably for  this reason,  bes idesvascu la r  changes, the mononuclear-his t iocyte  react ion in Ovary ' s  
phenomenon is well marked.  

Ovary 's  reaction is of great  interest  because it s imulates the morphology of the reaction of an ant i-  
gen with fixed antibodies, al though its immunological interpretation is still in doubt. 

Ovary 's  reaction is the local appearance of a state of general  (systemic) anaphylaxis in the skin of 
guinea pigs. This react ion was described in 1950 by Ovary, who called it fast  anaphylaxis of the skin capi l -  
lar ies  to in t radermal  or intravenous injection of immune complexes.  Ovary ' s  reaction can be obtained in 
two forms:  as active and passive cutaneous anaphylaxis. Ovary calls active cutaneous anaphylaxis the r e -  
action of the skin capil lar ies  at the site of in t radermal  injection of antigen into a sensit ized guinea pig, 
while he descr ibes  passive cutaneous anaphylaxis as  the react ion of the skin capil lar ies  to the a n t i g e n -  
antibody complex. Antihistamine drugs inhibit the development of Ovary ' s  react ion and, in his opinion, h i s -  
tamine is responsible for the increase in permeabil i ty observed in this phenomenon [1, 3]. Ovary regards  
the mechanism of the react ion which he descr ibed as different f rom that of the Arthtis phenomenon in that 
the antibody for  its development must  be fixed to the t issues ,  whereas  in the Arthiis phenomenon, in his o -  
pinion, blending of antigen with antibody and the formation of a precipitate take place in the liquid tissue 
media (blood, lymph, t issue fluid). To confirm this suggestion he cites desensit ization experiments .  In-  
jection of a small  dose of antigen int radermal ly  into a passively sensit ized guinea pig 30 rain before the 
reaction does not exert  a desensit izing effect, for  the antibodies have already become fixed by the t issues 
during the 48 h after  injection into the animal. K, however, the same dose of antigen is injected in t r ade r -  
mally 5 min before the sensitizing injection of antibodies, the injected antibodies are bound by the antigen 
and passive sensit ization does not develop. 

The morphological  picture of changes in the skin is briefly descr ibed in the few papers which have 
been published on passive cutaneous anaphylaxis [2, 3]. 

No immunohistochemical  or e lec t ron-microscop ic  data on Ovary ' s  react ion can be found in the l i t e r a -  
ture.  The present  investigation was accordingly ca r r i ed  out to study this problem. 
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TABLE i. Ovary's Reaction 

N u m b e r  of I n t r a d e r m a l  i m m u n i z a t i o n  [ I n t r a v e n o u s  d e s e n s i t i z a t i o n  Group  of a n i m a l s  a n i m a l s  

In j ec t i on  of r a b b i t  a n t i s e r u m  

E x p e r i m e n t a l  6 

I Control 

a g a i n s t  h o r s e  a l b u m i n  

Rabbi t  a n t i s e r u m  a g a i n s t  
horse albumin in dilution of 

1 : 640, 1 : 5120 

a. Rabbit antiserum against 

horse albumin in dilution of 

1 : 640 
b. Rabbit antiserum in di-  

lution of 1 : 640 

H o r s e  a l b u m i n  

a. Without desensitization 

b. Wi thout  d e s e n s i t i z a t i o n  

II C o n t r o l  6 Rabb i t  a n t i s e r u m  in d i lu t ion  H o r s e  a l b u m i n  
of 1 : 640 

HI Control 3 a. Rat serum ao Rabbit antiserum against 

horse albumin in dilution of 

1 : 640, 1 : 5120 
b. Rabbit antiserum in dilu- 

tion of 1 : 640 

b. Rat serum 

Injection of "pure" antibodies 

Experimental 6 

f r o m  r a b b i t  a n t i s e r u m  a g a i n s t  h o r s e  a l b u m i n  

" P u r e  ' a n t i b o d i e s  to  ge l a t i n  
in d i lu t ion  of 1 : 20, 1 : 160 

Horse albumin 

I Con t ro l  3 " P u r e "  a n t i b o d i e s  to g e l a t i n  Without  d e s e n s i t i z a t i o n  
in d i lu t ion  of 1 ' 20 

II Control 3 "Pure" antibodies to gelatin Rat serum 

in dilution of 1 : 20, 1 : 160 

HI Control 3 Horse albumin "Pure" antibodies to gelatin 

in dilution of 1 : 20, 1 : 160 

EXPERIMENTAL M E T H O D  

The r e a c t i o n  was  c a r r i e d  out in two f o r m s  on 33 gu inea  p igs :  in the  f i r s t ,  fo r  i n t r a d e r m a l  i m m u n i -  
z a t i on ,  a r a b b i t  a n t i s e r u m  a g a i n s t  h o r s e  a l b u m i n  was  used ,  whi le  in the  s e c o n d  f o r m ,  " p u r e "  a n t i b o d i e s  
f r o m  t h i s  s e r u m  w e r e  u s e d  (Table  1). I n t r a v e n o u s  d e s e n s i t i z a t i o n  wi th  h o r s e  a l b u m i n  was  c a r r i e d  out 3 h 
a f t e r  i n t r a d e r m a l  i m m u n i z a t i o n .  The a n i m a l s  w e r e  s a c r i f i c e d  5, 15, and 30 rain a f t e r  d e s e n s i t i z a t i o n  and 
the m o r p h o l o g y  of t h i s  r e a c t i o n  was  s tud i ed .  In one s e r i e s ,  the dye E v a n s  blue was  i n j e c t e d  t o g e t h e r  wi th  
the  an t igen ,  and in t h i s  way  the r e a c t i o n  cou ld  be d e t e c t e d  v i s u a l l y  a f t e r  30 ra in .  Many  c o n t r o l s  to  the m a i n  
s e r i e s  w e r e  s e t  up in o r d e r  to d e m o n s t r a t e  the  i m m u n o l o g i c a l  s p e c i f i c i t y  of the  r e a c t i o n .  I t  was  p o s i t i v e  
only  in the  m a i n  s e r i e s  of the  e x p e r i m e n t  even  when high d i lu t i ons  of both  a n t i s e r u m  and " p u r e "  a n t i b o d i e s  
w e r e  u s e d .  

EXPERIMENTAL RESULTS 

The dynamics o]~ the morphological changes in OvaryTs reaction (following injection both of antiserum 
and of "pure" antibodies) was as follows. The earliest changes developed in the blood vessels, capillaries, 
and venules of the deep layers of the dermis. Injected globulin bound with antigen was detected in the walls 
of these vessels. Circulatory and degenerative changes in the vessel walls which developed were due to 
the reaction between antigen and antibodies fixed to the endothelium. It was clear from the electron micro- 
graphs that the earliest changes in the capillaries resembled spasm: the endothelium becomes round in 
shape and the lumen becomes slit-like (Fig. la). The "spasm" is followed by paresis. Besides the changes 
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Fig. 1. Ear ly  v a s c u l a r  changes: a) " s p a s m  ~ of capi l lary:  
endothelial  ce i ls  (EN) round in shape,  r ich in pincytotic 
ves ic les ,  lumen (arrows) s l i t - l ike ,  basement  membrane  (BM) 
loosened; N -  nucleus;  P C - p e r i c y t e ;  F B -  f ibrobtas t  (e lec-  
t ron  mic rograph ;  24,000x ); b) cap i l l a ry  with des t ruct ion of 
individual endothelial  ce i ls  (EN); mi tochondr ia  (M) of intact 
endothel ium considerably  swollen and vacuolated (electron 
micrograph;  24,000x). 

cha r ac t e r i s t i c  of act ive pinocytosis  (accumulat ion of in t race t lu la r  granules ,  fo rmat ion  of po lysomes ,  swel l -  
ing of mi tochondr ia ,  vacuotat ion of the e r g a s t o p l a s m i c  re t iculum),  degenerat ion and desquamat ion a re  well 
marked  in the endothel ium (Fig. lb) .  Foci  of coagulation of p l a sma  prote ins  a r e  vis ible  next to a r e a s  of 
degenerat ion of the endothel ium (these s t ruc tu re s  a re  possibly  immune complexes) ,  and this is evidently 
the f i r s t  stage of development  of th rombi .  Thrombi  were  found in the smal l  v e s s e l s  in the e a r l y  per iod of 
the reac t ion .  Together  with these  changes,  the cha rac t e r i s t i c  pa t te rns  of pal isading of leukocytes  and the i r  
migra t ion  out of the blood s t r e a m  a re  observed.  These a re  mos t  probably due to the leukotaxic effect  of 
the immune complexes .  

The c i rcu la to ry  d i so rde r s  and degenerat ive  changes in the v e s s e l  wall  a re  followed by infi l t rat ive 
and pro l i fe ra t ive  reac t ions .  Diffuse infi l t rat ion of the p e r i v a s c u l a r  t i s sue  by polymorphs  is obse rved  15 
min a f t e r  desensi t izat ion with antigen, and these  polymorphs  "digest  ~ the prote in  of the immune complexes .  
Injected globulin is found in the cy top lasm of the leukocytes  (Fig. 2a). It is r ich  in l y s o s o m e s ,  and as e l e c -  
t r o n - m i c r o s c o p i c  invest igat ion showed, among the des t royed  ly sosomes  can be seen g ranu la r  and amorphous  
m a s s e s  of prote in  (Fig. 2b); the poss ib i l i ty  that  these  a re  immune complexes  cannot be ruled out. 

The pro l i fe ra t ive  react ion  concerns  the endothelium and per i the l ium.  It r e f l ec t s  all the p r o c e s s e s  of 
el iminat ion and r epa i r  but r e s e m b l e s  "vascul i t i s"  in appearance .  The zone of infi l t rat ion 30 min a f t e r  
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Fig. 2. Infiltrative reaction in Ovaw's passive cutaneous 
anaphylaxis: a) leukocytes infiltrating connective tissue con- 
tain injected globulin (Coons' method, 250x); b) destructive 
polymorph; granular and amorphous masses (protein of immune 
complexes) adjacent to lysosomes (L). N -nucleus; E -erythro- 
cyte; C -collagen (electron micrograph; 18,000x). 

desensitization with antigen becomes largely mononuclear in composition, a brisk histiocytic and macro- 
phagal reaction is observed, and the injected globulin can be found in the disintegrated histiocytes (Fig. 3a). 
Here and there histioeytes and macrophages form focal collections (Fig. 3b). A brisk reaction of fibre- 
blasts can also be seen (Fig. 3c). 

The morphology of Ovary's passive cutaneous anaphylaxis resembles the first phase of the Arthiis 
phenomenon. However, in contrast to the latter, the antigens in Ovary's reaction are fixed and not free, so 
that the morphology of passive cutaneous anaphylaxis is the morphology of injury to the tissue not by im- 
mune complexes but by the actual reaction between antigen and antibodies fixed on endothelial cells of the 
blood vessels. For this reason, the morphological manifestations of Ovary's phenomenon differ from the 
morphology of the first phase of the Arthiis phenomenon: besides the vascular changes so characteristic 
of this phase, the mononuclear-histiocytic reaction is well marked in Ovary's reaction, especially toward 
its end, 

Ovary ' s  react ion allows cer ta ih  analogies to be drawn between its morphological manifestations and 
the morphology observed during pathological an t igen-ant ibody react ions in man, when ei ther antigen or 
antibody is fixed to the t i ssues .  There is reason to suppose that the so-cal led  vasculi t is ,  and h i s t i o - lym-  
phocytic, maerophagal, and possibly, granulomatous reactions also are successive links in the chain of 
tissue elimination of immune complexes. 
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Fig. 3. Proliferative reaction during Ovary's passive cutaneous 
aaaphylaxis: a) injected globulin can be seen in disintegrated mono- 
nuclears and macroplmges (Coons' method; 600• b) focal col-  
lections of htstiocytes and macrophages (Coons' method using anti- 
globulin serum; 600• e) active state of fibroblasts: cytoplasm 
contains strongly developed granular endoplasmic reticulum (ER), 
with a homogeneous substance of moderate electron density in 
the dilated cisterns; mitochondria (M) are swollen, cristae partly 
intact, numerous dense inclusions and lysosomes (L) (electron 
micrograph; 22,000• 
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