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Aseptic inflammation develops more  slowly and less intensively in germfree  animals than in 
ordinary  guinea pigs (slow formation of poorly developed leukocyte ba r r i e r  and capsule).  
The b a r r i e r  capacity of an inf lammatory focus in ge rmfree  animals relat ive to staphylococci  
is also reduced.  

Few investigations of the inf lammatory react ion in ge rmf ree  animals have so far been made, and 
none by Soviet workers  [5, 6 ,8 ,  9]. However, ge rmfree  animals are charac te r ized  by a number of in te res t -  
ing features ,  and in par t icu lar ,  their lowered level of general  r es i s t ance  [7] suggests  differences between 
their  inf lammatory  react ion and that of ordinary animals .  

The object of the present  investigation was to study aseptic inflammation in ge rmfree  animals.  

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

Sixteen ge rmfree  guinea pigs aged one month, obtained by hys te ro tomy and r ea red  in isola tors  of 
the w r i t e r ' s  own design, were used in the exper iments .  The apparatus and the methods used to r ea r  g e r m -  
free animals were described previously by the wr i te r  [2, 3]. Control experiments  were car r ied  out on 
ordinary  animals of the same age (17 guinea pigs), receiving a s ter i le  diet s imilar  to that given to the germ- 
free animals ,  and also on animals receiving an unsteri le diet (130 animals)~ Selye 's  [10] model of aseptic 
inflammation, the "pocket granuloma,"  as modified by V. S. Zueva, was used. An injection of 25 cm 3 air 
was given into the subcutaneous cellular t issue in the in terscapular  region, and 1 ml of a 1096 suspension 
of mustard  in minera l  oil was then given through the same needle.  The mustard  suspension was s ter i l ized 
in an autoclave~ The inf lammatory react ion was studied on the f irst ,  third, and seventh days of develop- 
ment. At pos tmor tem examination on the animals at these t imes the capsule of the inf lammatory focus was 
separated from the underlying healthy t i ssues ,  and the volume of exudate and the size and weight of the 
capsule were measured .  The number of leukocytes per ml  exudate was counted. A differential cell  count 
was car r ied  out on films of exudate stained by Giemsa ' s  method. Histological sections were stained with 
hematoxyl in-eosin  and by Van Gieson's  method. The cell composit ion of the inf lammatory focus was stu- 
died under the microscope .  For quantitative analysis of the development of each component of the focus 
separately ,  the thickness of the leukocyte b a r r i e r  and of the connect ive- t issue capsule was measured by 
means of a type MOV-l-15 ocular m ic rome te r  at four different places in each of three sections by the 
method of Taylor et al. [11]. At each period the mean values for the corresponding experimental  group 
were determined and the significance of the differences assessed~ The ba r r i e r  capacity of the inf lamma- 
tory focus also was determined~ For this purpose,  500 million bacter ia l  cells of an 18-h culture of staphy- 
lococci of the "Zhaev" strain in 0.25 ml physiological saline were injected into the focus 15 rain before the 
animal was due to be sacr i f iced,  and blood cultures on Petr i  dishes with agar were subsequently prepared.  
This dose was determined beforehand as the minimal dose which, when injected into a focus of aseptic in- 
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TABLE 1. Thickness  of Leukocyte B a r r i e r  and Connec t ive -Tissue  
Capsule in Focus of Asept ic  Inf lammat ion  (in mm) in G e r m f r e e  and 
Control  Animals  (M + m) 

Time of in- 
Inflammatory structures vestigation 

(days) 

Leukocyte barrier l-st 
3-rd 
7-th 

Capsule 1- st 
3-rd 
7- th 

Germfree 
animals 

0,056_.+0,0058 
0,1014-0,012 
0,0934-0,028 

absent 

0,251__.+0,012 

Control 
animals 

0,278__+0,001 
0,376_.+ 0,002 
0,541__.0,04 

absent 
0,460• 
0,9874-0,086 

<0,001 
<0,001 
<0,001 

<0,001 

f lammat ion  in an o rd ina ry  animal  would cause the appearance  of single bac t e r i a l  ce l ls  in the blood (the " m i -  
n ima l  agg re s s ive  dose") [1]. 

E X P E R I M E N T A L  R E S U L T S  

In f l ammato ry  changes in the g e r m f r e e  an imals  were  s lower  to develop and less  marked  in degree  
than in ord inary  an imals .  Externa l  examinat ion showed that the in f l ammatory  focus in o rd inary  animals  
was of cons iderable  s ize .  This di f ference was seen pa r t i cu l a r ly  c l ea r ly  during the f i r s t  24 h. When the in-  
f l a m m a t o r y  focus in g e r m f r e e  an imals  was examined at autopsy,  the deg ree  of h y p e r e m i a  was slight, and 
m a c r o s c o p i c  evidence of the fo rmat ion  of a focus appeared  only on the third day. In the g e r m f r e e  an imals  
during the f i r s t  day of inf lammat ion fixation of mus t a rd  pa r t i c l e s  on the inner sur face  of the "pocket" was 
not observed ,  as it was in o rd ina ry  an imals ,  and there  was no exudate.  A t r ace  of exudate (not more  than 
0.2 ml) appeared  on the seventh day of development  of inf lammat ion.  Format ion  of a focus in the control  
an imals  was observed  during the f i r s t  day. At autopsy exudate (about 1 ml) was d i scovered ,  and its amount  
inc reased  at subsequent  per iods  up to 3-5 ml .  In the ord inary  an imals  the exudate consis ted mainly  of neu-  
t rophi ls  (on the f i r s t  day), but gradual ly  its content of mononuc lear  cells inc reased .  After  excision of the 
capsule ,  the ve ry  slight development  of granulat ion t i ssue  in the g e r m f r e e  an imals  was not iceable ,  whereas  
in the o rd ina ry  animals  numerous  bands of connective t i ssue  with newly formed blood ves se l s  were  v is ib le .  
Externa l ly ,  the h y p e r e m i a  a round  the focus of inf lammat ion  w a s  slight in the g e r m f r e e  an imals  by cont ras t  
with the o rd inary  guinea pigs.  Examinat ion of the wall  of the i n f l ammato ry  focus f rom g e r m f r e e  an imals  
under  the mic roscope  revea led  inf i l t rat ion by far  fewer cel ls  than in the control  an imals .  This was p a r t i -  
cu la r ly  conspicuous during the f i r s t  day. At this t ime,  min imal  infi l t rat ion was obse rved  in the g e r m f r e e  
an imals  and no leukocyte b a r r i e r  had yet  been fo rmed .  Next to the zone of n e c r o s i s ,  containing the products  
of cell  des t ruct ion,  there  was a zone of healthy t i ssue ,  in which infi l t rat ion was sl ight in degree ,  and which 
contained a ve ry  few cells  at the boundary of the focus.  In the control  animals  at this t ime,  marked  infi l-  
t ra t ion  and a c l ea r ly  defined leukocyte b a r r i e r ,  consis t ing mainly  of neutrophi ls ,  were  vis ible .  Examinat ion 
of the cell  composi t ion of f i lms  of exudate at this per iod showed the p r e sence  of 20.4% neutrophi ls ,  4.6% 
lymphocytes ,  and 72.4% polyblas ts  in the g e r m f r e e  an imals ,  compared  with 84% neutrophi ls ,  5% lympho-  
cy tes ,  and 11% polyblas ts  in the o rd inary  an imals .  P redominance  of polyblas ts  in the exudate f rom the 
g e r m f r e e  an imals  was r e l a t ive ,  having r ega rd  to the e x t r e m e l y  smal l  total number  of cel ls .  For ins tance,  
in 100 fields of vision in i m p r e s s i o n  f i lms taken f rom the in f l ammato ry  focus in g e r m f r e e  an imals ,  on the 
ave rage  200 cel ls  were  counted, but the number  in o rd ina ry  an imals  was 7.5 t imes  l a rge r  (mean 1500 cells) .  
La t e r ,  the i nc rea se  In s ize  of the leukocyte b a r r i e r  and the growth of the connec t ive- t i s sue  capsule were  
cons iderab ly  m o r e  marked  in the o rd inary  animals  than in the g e r m f r e e  guinea pigs.  The in f l ammato ry  
r e sponse  of the control  an imals  rece iv ing  a s t e r i l e  diet was not s ignif icantly different  f rom that in o rd ina ry  
an imals .  The r e su l t s  of m e a s u r e m e n t  of the th ickness  of  the leukocyte b a r r i e r  and connec t ive - t i s sue  cap-  
sule a re  given in Table 1~ 

Determina t ion  of the b a r r i e r  capaci ty  of the i n f l ammato ry  focus on the f i r s t  day showed that it was 
much lower in the g e r m f r e e  an imals .  The r e su l t s  of blood culture tes t s  a f ter  inject ion of s taphylococci  
into the focus,  for  ins tance ,  r evea led  abundant growth of m i c r o o r g a n i s m s  in the g e r m f r e e  an imals  (up to 
2500 bac t e r i a l  c e l l s / m l  blood), whereas  only so l i t a ry  bac te r i a  were  seeded f rom ord inary  an imals ,  in the 
subsequent  per iods  of inf lammat ion,  pe rmeab i l i t y  of the focus for bac t e r i a  fell  apprec iab ly  in the g e r m f r e e  
an imals  (only so l i t a ry  bac t e r i a  were  seeded on the seventh day). At this per iod,  no bac t e r i a  were  found in 
the blood of the o rd inary  an imals :  

Data in the l i t e ra tu re  on inf lammat ion  in g e r m f r e e  an imals  a re  v e r y  few in number  and cont rad ic tory  
in nature  [6, 8]~ Moreover ,  they tend to be pure ly  descr ip t ive  in nature .  An a t tempt  was the re fo re  made to 
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estimate the development of the inflammatory reaction in germfree animals quantitatively, using Selye's 
method [10]~ The results  showed that development of the inflammatory reaction in germfree animals is 
considerably retarded both in time and in the degree of intensity of its various manifestations, compared 
with that in ordinary animals. This was particularly clearly reflected in migration of neutrophils into the 
focus of inflammation. The results  of a study of the mechanisms of formation of the inflammatory focus 
[4] show that a neutrophil reaction is the ear l ies t  cellular reaction in inflammation. The results indicate 
a retarded leukocyte reaction in germfree  animals in response to an inflammatory stimulus. This is in 
agreement with results obtained by other workers who observed less marked development of inflammatory 
changes in germfree animals [5, 8, 9]. In this study of the causes of inadequate development of the inflam- 
matory reaction in germfree animals, an attempt was made to eliminate as far as possible the influence of 
dietary deficiencies. The control experiments revealed no effect of sterilization of the diets, because, even 
allowing for the destructive action of sterilization on the constituents of the diet, it still remained adequate 
for the germfree animals. 

The experimental results  demonstrate the considerable retardation of development of aseptic inflam- 
mation in germfree guinea pigs compared with ordinary animals, both in the time and in the degree of in- 
tensity of its individual manifestations. 
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