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In exper iments  on rabbi ts  a f ter  uni la tera l  coagulation of the p o s t e r i o r  hypothalamic nucleus,  
r ec ip roca l  re la t ionships  were  obse rved  between the a r e a  of the local a l lerg ic  les ion during 
reproduct ion of the Arthiis (weakening) and Schwartzmann (intensification) phenomena,  while 
a f te r  b i l a te ra l  coagulation this react ion  was complete ly  absent.  After  coagulation of the 
p o s t e r i o r  hypothalamic nucleus the s e rum antibody level did not co r r e l a t e  with the intensity 
of the local a l le rg ic  reac t ion  (Arthiis phenomenon). Despite absence of the local  react ion 
during reproduct ion of the Schwartzmann phenomenon, phasic  changes were  obse rved  in the 
clotting sys tem of the blood and in the blood level  of adrenal  hormones .  

The attention of many inves t iga tors  has recent ly  been a t t r ac ted  to the mechan i sms  of regulat ion of 
immunogenes is ,  and pa r t i cu l a r  in te res t  has been shown in the hypothalamus.  Antibody format ion  [3, 6, 12, 
22], cer ta in  nonspecif ic  f ac to r s  of immuni ty  [14, 16, etc.], anaphylact ic  shock [2 ,7 ,  19], the phenomena of 
Arth[is and Schwartzmann [1, 4, 23], and reac t ions  of t ransplanta t ion immuni ty  [8, 10, 13] have been studied 
f rom this standpoint. However,  it must  be emphas ized  that the resu l t s  given by different  w o r k e r s  a re  con- 
t rad ic to ry ,  making fu r the r  sys t emat i c  r e s e a r c h  essent ia l .  

The object of this invest igat ion was to study the c h a r a c t e r  of fo rmat ion  and the course  of the Schwartz-  
mann and Arthiis phenomena,  d i amet r i ca l ly  opposite in thei r  pathogenetic  mechanisms ,  when reproduced 
a f te r  des t ruct ion of the p o s t e r i o r  hypothalamic nuclei. 

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

In expe r imen t s  on 60 rabb i t s  of both sexes,  weighing 2.5-3.5 kg, the p o s t e r i o r  hypothalamic nucleus 
was des t royed  uni la tera l ly  or  b i l a te ra l ly  under pentobarbi ta l  (1 ml 2% pen tobarb i ta l /kg  body weight) anes the-  
s ia  by a d i rec t  e lec t r ic  cur ren t  (1 mA for  30 sec) using a monopolar  plat inum elect rode,  insulated through-  
out i ts  length except at the tip, which was exposed for  a dis tance of 0.8-1 ram. The e lec t rode  was inse r ted  
under  the control  of a s te reo tax ic  appara tus  of the t t o r s l e y - C l a r k  type. 

The site of e lec t rocoagula t ion  was ver i f ied  macroscop ica l ly  and mic roscop ica l ly  in sect ions identified 
in accordance with the at las  [18], with m e a s u r e m e n t  of the zone of des t ruct ion by means  of a type MOV-1-  
15 m i c r o m e t e r  in paraf f in  sect ions stained by N i s s l ' s  method and with hematoxyl in-eos in  (Fig. 1). 

The Arthiis phenomenon was reproduced  in the c lass ica l  manner  by giving five subcutaneous inject ions 
of horse  s e rum in a dose of 3 ml with in te rva ls  of 5 days between injections.  The a r e a  of the a l le rg ic  skin 
react ion  was e x p r e s s e d  in square  mi l l ime te r s .  The precipi t in  t i t e r  was  de te rmined  in para l l e l  expe r imen t s  
by the ring prec ip i ta t ion  test .  

The Schwartzmaun phenomenon was reproduced  by in t r ade rma l  injection of sensi t iz ing (0.2 ml) and 
reac t ing  dose s (0.3 mt /kg  body weight) of the f i l t ra te  of a 6-day cultu re of E scher ich ia  coli at in te rva ls  of 24 h. 
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Fig. 1. Location of zone of damage to pos te r io r  hypothalamus: 
A) in schematic section of the atlas of Fifkova and Marsal  [18]: 
c rosses  denote zone of destruction of pos te r io r  hypothalamic 
nucleus (NHP); B) in histological section: unilateral  coagulation 
of NttP, including wall of third ventricle.  Hematoxylin-eosin,  
400 • 

The Arthiis and Schwartzmann phenomena were reproduced 4-5 days or  3 months af ter  coagulation of 
the pos te r io r  hypothalamic nucleus. The l l -hyd roxycor t i cos t e ro ids  (l l-HCS) in the blood were est imated 
at the same time by a f luorometr ic  method [10] and the thromboelas togram was recorded on the Tromb-1  
~hromboelastograph in order  to monitor changes in the clotting sys tem of the blood. The thromboelas to-  
g r ams  were read and interpreted as described by Pinkus [9]. 

A Minsk-12 computer  was used for the stat ist ical  analysis of the resul ts .  

EXPERIMENTAL RESULTS 

In the intact rabbits the 4th subcutaneous injection of 3 ml horse serum during reproduction of the 
Arthiis phenomenon induced the formation of an extensive zone of infiltration at the site of injection, with 

a larger area of central necrosis and considerable edema of the surrounding tissue. The area of infiltra- 
tion when tested on the 10th day was 65.0 • i018 mm 2, on the 15th day 265.8 • 17.85 mm 2, on the 20th day 
544.2 • mm 2, on the 25th day 760 • mm 2, and on the 30th day 944.2 +20.64 mm 2 (Fig. 2A, I). 

The increase in area of the zone of infiltration was statistically significant (P < 0.001). 

During reproduction of the Arthiis phenomenon after unilateral destruction of the posterior hypothala- 

mic nucleus, the area of infiltration which was formed was less than the control (Fig. 2A, ll), and no signs 

of necrosis or edema could be found. The area of the zone of infiltration when tested on the 5th day was 
7.6 • mm 2, on the 10th day 20.0 • mm 2, on the 15th day 69.2 • ram 2, on the 20th day 104.8 • 

4.72 mm 2, on the 25th day 187.8 • 13.54 mm 2, and on the 30th day 284.09 • mm 2. 

Latent manifestations of the ArthUs phenomenon also were observed in rabbits in which coagulation 

of the hypothalamic nucleus was preceded by the first injection of antigen (Fig. 2A, III). The area of the 

zone of infiltration when tested on the 10th day was 31.6 • mm 2, on the 15th day 95.8 • 2.74 mm 2, on the 

20th day 205.2 • 6.52mm 2, on the 25th day 312.6 • mm 2, and on the 30th day 413.2 • 15.88 mm 2. 

A weak manifestation of the Artl~iis phenomenon was observed when it was reproduced 3 months after 
coagulation (Fig. 2A, IV). The area of the zone of infiltration in this series of experiments on the 10th day 
was 32.6 • 4.79 mm 2, on the 15th day 124.2 • mm 2, on the 20th day 235.6 • mm 2, on the 25th day 
365.8 • mm 2, and on the 30th day 658 • mm 2. 

Attempts to reproduce the Arthiis phenomenon after bilateral destruction of the posterior hypothalamic 
nucleus were completely unsuccessful. Both the first and the subsequent injections of horse serum were 
absorbed without trace. No zones of infiltration at the site of injection could be palpated. On morphological 
examination of the skin in the area of injection of horse serum only an ill-defined lymphocytic infiltration of 

the deep layers of the dermis, localized in character, could be found. 
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Fig. 2. A r e a  (in m m  2) of skin les ion during reproduct ion of  a l le rg ic  phenomena:  A) 
Arthiis phenomenon: I) control;  12) rabbi t s  a f ter  p r e l i m i n a r y  coagulation of p o s t e r i o r  
hypothalamic nucleus; II1) rabbi t s  in which coagulation was  p receded  by f i r s t  injection of 
horse  se rum;  IV) rabbi t s  in which phenomenon was  reproduced  3 months a f te r  coagula-  
tion of p o s t e r i o r  hypothalamic nucleus. B) Schwartzmann phenomenon: 19 control  rabbits;  
II) rabbi t s  in which phenomenon was  reproduced a f t e r  uni la tera l  coagulation of p o s t e r i o r  
hypothalamic nucleus; III) rabb i t s  in which phenomenon was  reproduced  3 months af ter  
coagulation of p o s t e r i o r  hypothalamic nucleus. 

Fig. 3. Dynamics  of s e r u m  antibodies during reproduct ion of the Arthi isphenomenon.  l) 
control  animals;  IT) rabbi t s  a f t e r  uni la tera l  des t ruct ion of the p o s t e r i o r  hypothalamic nu- 
cleus; III) rabb i t s  in which coagulation was p receded  by the f i r s t  injection o f  ho r se  serum;  
IV) rabb i t s  in which the phenomenon was reproduced  3 months a f t e r  coagulation of the 
p o s t e r i o r  hypothalamic  nucleus; V) rabbi t s  in which the phenomenon was  reproduced  
a f t e r  b i l a t e ra l  des t ruct ion of the p o s t e r i o r  hypothalamic nucleus. Absc i ssa ,  days of t e s t -  
ing; ordinate,  mean t i t e r s  (in log). 

During reproduct ion of the Arth[is phenomenon the dynamics  of the p rec ip i t ins  was  investigated. The 
need for  detecting prec ip i t ins  was due to the fact that, according to the l i t e ra tu re ,  the inc rease  in t i ssue  
sensi t iv i ty  to pro te in  is d i rec t ly  propor t iona l  to the prec ip i t in  t i te r .  Some w o r k e r s  [5, 15, 17] point out that 
the Arthiis phenomenon develops in rabbi t s  in the p r e sence  of antibody t i t e r s  of 1:200 o r  higher. This  was 
conf i rmed during reproduct ion  of the Arth[is phenomenon in intact  animals .  However,  during sensi t izat ion 
af ter  uni la tera l  des t ruct ion of the p o s t e r i o r  hypothalamic nucleus,  even though high (1:6,000-1:8,000) t i t e r s  
of antibodies were  found (Fig. 3, Table  1) no c lea r ly  defined local a l le rg ic  reac t ion  could be detected. Mean- 
while, after bilateral coagulation the phenomenon could not be reproduced, not withstanding the presence 
of antibodies in a titer of 1 : 200-1 : 1600. This was evidently because for the Arthiis phenomenon to de- 
velop, besides antibodies in sufficient quantity, the participation of complement is essesntial [21, 24]. The 
writers showed in their previous experiments [ii] that repeated immunization, especially after destruction 
of the posterior hypothalamie nucleus, leads to inhibition of the complementary activity of the blood serum. 
This could account for the abortive manifestations of the Arth[is phenomenon when it was reproduced after 
coagulation of the posterior hypothalamic nucleus. Another factor with an important role was the reactiv- 
ity of the cells, which without doubt must have been altered by these varied procedures. 

The next step in the investigation was to study a conventional a l le rg ic  reac t ion  of the type in whose 
fo rmat ion  s e rum antibodies play no pa r t  (the Schwartzmann phenomenon). 

In the control  group of an imals  (Fig. 2B, D, 1 day a f te r  injection of the react ing dose of toxin the a r ea  
of the reac t ion  was 461.4 +23.86 m m  2, and a f te r  2 days it showed a s ta t i s t ica l ly  significant inc rease  (P < 
0.001) to 501.6 • m m  2, a f te r  which a dec r ea se  in the hypere rg ic  reac t ion  was observed.  Starting f rom 
the 3rd day, there  was a s ta t i s t ica l ly  significant dec rease  in the a r e a  of inf lammation:  on the 3rd day 
359.2 • 16.22 m m  2, the 4th day 207.8 -~ 9.41 m m  2, 5th day 190.8 -~ 10.25 mm 2, 6th day 130.6 + 11.2 mm 2, and 
7th day 74.4 •  m m  2. 

Af t e r  uni la tera l  des t ruc t ion  of the p o s t e r i o r  hypothalamic  nucleus the reac t ing  dose of toxin evoked a 
more  marked  react ion  than in the control  (Fig. 2B, TI). The a r e a  of inf lammat ion 1 day a f te r  injection of 
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the react ing  dose of toxin was 920.6 ~-26.46 m m  2, 2 days a f t e r  it was 945.1 • m m  2, 3 days a f te r  741.8 • 
39.4 m m  2, 4 days 542.4 -~45.12 m m  2, 5 days 368.8 • 19.12 m m  2, 6 days 276.4 • 16.55 m m  2, and 7 days af ter  
injection it was  213.8 • 9.74 m m  2. 

Even 3 months a f te r  coagulation, when the Schwartzmann phenomenon was  reproduced  the in f l ammatory  
react ion  of the skin was s t ronger  (Fig. 2B, IID. Af te r  1 day the a r e a  of inf lammat ion  was  669.4 • 6.78 m m  2, 
a f te r  2 days 491.4 • mm 2, a f te r  5 days  368.8 • m m  2, a f t e r  6 days 276.4 • m m  2, and af ter  7 
days 213.8 • 9.74 m m  2. 

In the w r i t e r s '  opinion the mos t  s t r iking fact  is that during reproduct ion of the Schwartzmann pheno-  
menon af te r  b i l a t e r a l  des t ruct ion of the p o s t e r i o r  hypothalamic nucleus the local Schwartzmann phenomenon 
did not develop at all. Not until 1 day af ter  injection of the react ing dose of toxin was a ve ry  slight hype re -  
mia  observed,  and this d i sappeared  without t r ace  2 days la ter .  During invest igat ion of the blood clotting 
sys tem,  one of the leading pathogenetic  mechan i sms  of the Schwartzmann phenomenon, signs of hypercoagu-  
lat ion were  found in the an imals  subjected to uni la tera l  des t ruct ion of the p o s t e r i o r  hypothalamic nucleus 
1 and 5 h and 1 week a f t e r  injection of the reac t ing  dose of toxin (Table 2B) and in an imals  subjected to 
b i l a te ra l  des t ruc t ion  of the nucleus 1 h and 1, 3, and 7 days af ter  injection of the toxin (Table 2C): shor ten-  
ing of the t ime of clot formation (K) the react ion  t ime + t ime  of clot format ion  (r + K), the total blood 
clotting t ime  (T) (only 1 h af ter  injection in the case  of b i l a te ra l  destruct ion),  an i nc rea se  in the maximal  
ampli tude (ma) and e las t ic i ty  of the clot (~).  Signs of hypocoagulation also were  observed:  an inc rease  in 
the reac t ion  t ime  + t ime of clot format ion  (r + K) and a dec rea se  in the th romboe las tograph ic  coagulation 
index (Ci), which were  r eco rded  on the 1st and 3rd day a f te r  injection in the case  of uni la tera l  des t ruct ion 
and on the 5 th  day a f t e r  injection in the case  of b i l a te ra l  destruct ion.  

During reproduct ion of the Schwartzmann phenomenon in control  rabbi t s  the changes in the clotting 
sy s t em showed evidence of hypercoagulat ion at all t imes  of the invest igat ion (Table 2A). 

In the study of the blood clotting indices it will be noted that not only were  significant d i f fe rences  
found during compar i son  of the control  r e su l t s  with those of both exper imen ta l  s e r i e s ,  but the d i f fe rences  
were  also significant when r e su l t s  obtained during reproduct ion  of the Schwartzmann phenomenon in an imals  
subjected to uni la tera l  des t ruct ion of the p o s t e r i o r  hypthalamic  nucleus were  compared  with the co r r e spond-  
ing r e su l t s  obtained a f te r  b i l a t e ra l  coagulation. 

It is  impor tant  to emphas ize  that the changes in the blood clotting sy s t em on the 5th day a f t e r  uni la-  
t e r a l  and b i l a te ra l  coagulation, i .e.,  before  reproduct ion of the Schwartzmann phenomenon, were  inadequate 
to the situation and significant in magnitude. For  example,  a f t e r  uni la tera l  des t ruc t ion  the phase s  I and II 
of  blood clotting were  shor tened (moderate  hypercoagulat ion,  see Table 2C), while a f te r  b i l a t e ra l  de s t ru c -  
tion all three phases  of blood clotting were  delayed (marked  hypocoagulation, see Table 2C). 

Another  in teres t ing r e s u l t  was  that during reproduct ion of the local  Schwartzmann phenomenon a f t e r  
b i l a t e ra l  des t ruc t ion  of the p o s t e r i o r  hypthalamic nucleus injection of the sensi t iz ing dose of toxin induced 
a sha rpe r  r i s e  in the l l - H C S  concentra t ion (28.5/~g%) in the blood of the exper imen ta l  an imals  compared  
with the control  group (21.3 ~g%). Af ter  injection of the reac t ing  dose the dec r ea se  in l l - H C S  level  in the 
exper imenta l  an imals  took place  e a r l i e r  than in the controls ,  so that the initial values  w e r e  reached  a f t e r  
24 h (7.4 ~g%), whe reas  in the control  an imals  a second and cons iderable  inc rease  in the l l - H C S  concen-  
t ra t ion  was  obse rved  (18.7 ~g%). La t e r  in the invest igat ion the change in the l l - H C S  concentrat ion was  no 
longer  significant.  

It can be concluded f r o m  these  facts  that a complex cor re la t ion  ex is t s  between the state of ce r t a in  
hypothalamic nuclei and the format ion  and intensi ty of a l le rg ic  phenomena which dif fer  in the i r  pathogenetic  
mechan i sms .  
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