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The problem of the local  effect  of  blood on the course of the t raumat ic  process remains unsolved. 

The blood, together with the ly mph and tissue fluid, is the internal  medium of the organism which washes 
a l l  the cei ls  and tissues of  the human body and which has many different  functions. Amoug them, t h e ' d e f e n s e  

function ~ of the blood, evident  as its bac te r ic ida l  and phagocyt ic  ac t iv i ty ,  is of substantial s igni f icance .  

The solution of  the problem of  the degree of bac te r ic ida l  ac t iv i ty  possessed by the various blood components 
has great  s ignif icance not only in thcore t iea l  medic ine  but also in prac t ice ,  in par t icular  in connection with the 

local  effect  of blood and its components on the heal ing process of infected wounds. 

The purpose of the present work was the study of  the effect  of loca l  appl ica t ion  of blood and its components 
plasma,  serum and erythrocyte suspension, on the heal ing process of  wounds Infected with aerobic microorganisms. 

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

The experiments  were carried out on white mice ,  guinea pigs and rabbits according to the following method, 

proposed by Professor L. G. Peters. 

A hor izonta l  incision 2 cm in length was made ha a shaved section of  the skin on the flank of a rabbit  or 
guinea pig, a l i t t le  below the ver tebral  column, then the skin, together with the subcutaneous tissue, was separated 
from the muscles with a blunt instrument (a spatula). In mice ,  the subcutaneous pocket  was made on the dorsal 

mrface in the direct ion of  the occiput .  A suspension of  microorganisms was introduced into the subcutaneous 

pocket thus formed with a graduated pipet te .  

In each series of  experiments ,  one of  the following substances was adminis tered to four out of  five animals  
40-45 minutes after infect ion:  serum, plasma,  erythrocyte suspension and whole blood. The fifth an imal  served 

as a c o n t r o l - i t  only received the suspension of  microorganisms, 

TEe greatest number of experiments  was set up using hemoly t i c  Staphylococcus aureus as the infect ing 

agent.  

In al l ,  517 animals  were used in the experiments  : 426 white mice ,  60 rabbits, 31 guinea pigs. 

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

The evaluat ion of the exper imenta l  results on the mice  was carried out on the basis of  the general  condition 
and of a count of the number of dead and surviving animals.  The results of the experiments  on rabbits and guinea 
pigs were evaluated on the basis of  : 1) the general  condit ion of tile animals,  2) local  changes, 3) bae te r i -  
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ological  investigation of the contents of the subcutaneous pocket,  4) histological  investigation, 5) cytologica l  
investigation of smears. Tile results of the experiments carried out on 426 mice are presented in Fig. 1. 
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Fig. I. ResulL~ of administering whole blood and its components 

during tim healing of infected wounds of white mice.  
I) control (infectious agen t+phys io log ica l  so lu t ion) ;  I I )  infect-  
ious agent  + whole blood ; I I I )  infectious agent  + erythrocyte sus- 
pension;  W) infectious a g e n t + p l a s m a ;  V) infectious agent+ 
serum. Lined s e c t o r - p e r c e n t  of surviving mice ,  cross-hatched-  
percentage of inice succumbing. 

As is evident  from Fig, 1, when only the suspension of microorganisms was administered into the sub- 
cutaneous pocket  of the mice ,  70% of file animals  died ; when whole blood was added, 60% died. When erythrocyte 
suspension was administered into the subcutaneous infected pocket  of the mice ,  88"/0 of the animals died. The 

best effect  was obtained with tim administrat ion of serum dr p lasma:  only 15 -20"/,, of file animals  died. Also, 
the death of the mice  occurred la ter  in comparison with the appl icat ion of whole blood or suspension of  erythrocytes.  

Jal experiments  on rabbits and guinea pigs, aside from a record of the general  condition and loca l  changes, 
his tological  examinat ion  was carried out of mater ia l  biopsied from the region of flae subcutaneous pocket  certain 
intervals of  t ime (24. hours, 3, 7 and 12 days) after the adminis!:ratiop, of this or that blood component  into the 
infected wound. At tile same t imes,  bac te r io log ica l  investigations were carried out by seeding the contents of 
the wound on a nutr i t ive medium and the smears wele investigated by the method of Prof. M. P. Pokrovskaya and 
M. S. Makarov. 

A sharply evident  inf lammatory  focus developed 24 hours after the administrat ion of erythrocyte suspension 
in the subcutaneous infected pocket .  Massive infi l trat ion of  tile tissues by polymorphonuclear  leucocytes  was 
established on his to logical  examinat ion.  

Muscle fibers were found to be degenerated,  fal l ing apart  into discs and fragments. When the contents of the 
subcutaneous pocket  was seeded on a nutri t ive medium,  hemoly t ic  Staphylococcus aureus grew. Smears from fl~e 
wound showed a predo,ninance of degenerated neutrophils,  phagocytosis was incomplete ,  a great number of 
s taphyloccocci  were outside the cells .  In three days, widespread necrosis of the sldn developed in the region of 
the infected subcutaneous pocket  and an ulcer  formed. On his tological  examinat ion,  inf lammation in the tissues 
was observed, accompanied  by necrot ic  changes, l t emoly t i e  Staphylococcus aureus was isolated from the wound. 
Tile cy to logica l  picture in the smears remained unchanged. In seven days, the inf lammatory  signs increased. 
Accumulat ions of degenerat ing neutrophils were found among the erythocytes and fibrin. The muscular  fibers 
were found to have degenerated.  Hemolyt ic  Staphylococcus aurens @as found on seeding. Cytologica l  examin-  
ation indicated the unfavorable course of tim wound p r o c e s s - a  predominance of neutrophils in a state of de-  
generation, many f ree- ly ing  s taphylococci ,  absent or incomple te  phagocytosis (Fig. 2). 

In 12 days, ulcerat ion was observed Jal the center of flae cutaneous wound. Morphological  examinat ion 
showed fllat fl~c ulcerous surface was coveted with detached necrot ic  masses with a large number of  neulxophils. 
The focus of infect ion.was .surrounded by a gramllated wall,  along whose periphery the formation of young fibrous 
tissue could be observed. Metas ta t ic  abcesses were near the basic focus. Hemolyt ic  Staphyloccoccus aureus was is 
isolated from the womTd. Degenerated neutropbils with incomplete  phagocytosis predominated in smears from 
the wound, ha addit ion,  isolated phagocyt ic  neutropbils, monocytes, and profibroblasts were present. 

An ent i re ly  different course of the wound heal ing process was observed when serum or plasma was admin-  
istered into tile subcutaneous infected pocket.  In 24 tlours, the inf lammatory  phelmmena were insignificant.  
ldminted infi l t rat ion of the dermis by polymorphonuclar  leucocytes and detachment  of necrot ic  tissues from the 
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surface bordered by a wail of smalI round cells, was found on morphological examination. Degenerative changes 
in the muscles were insignificant. Hemolytic St@ylococcus aureus was isolated from the contents of the wound~ 
In smears from the wound, neutrophils with active phagocytosis predominated. Neutrophils with incomplete 
phagocytosis were absent, free-lying staphylocci occurred singly. 

Fig. 2, Smear of the contents of the wound 
7 days after the administration of erythocyte 
suspension. 

Fig. 3. Smear of the contents of the wound 
7 days after plasma administration. 

For 3 days, the focus of inflammation remained small in size. Histologically, a zone of young granulation 
tissue, which changed without sharp boundaries into the tissue of a fibrous capsule, was visible around the focus 
of inflammation. Seeding on nutritive medium grew hemolytic Staphyloccus aureus weakly. Cytoscopy uncovered 
in addition to neutrophfls with active phagocytosis, basophilic plasmocytes, monocytes and profibroblasts. In 
7 days, detachment of the necrotic masses from the surface was observed. The bottom of the wound was filled 
with mature granulation tissue, rich iJa collagen fibers ; epithelialization of the wound occurred from tl~ tidea. 
Seeding on nutritive media uncovered no microorganisms. A small number of actively phagocytosing neutrophils, 
single monocytes, basophilic plasmocytes, profibroblasts and Metchnikoff's macrophages were observed on cytoscopy 
(Fig. 3). lal 12 days, an epithelialized scar forhaed where the skin defect had been. 

Histological , bacteriological and cytological investigation in experiments with administration of whole blood 
showed that healing of an infected wound occurred with greater difficulty than when plasma and serum were ad- 
ministered, but more favorably than when erythrocyte suspension was administered. 

The general condition of the animals in the experiments with the administration of plasma and serum was 
good throughout the days of observation. A slightly depressed condition and a slight weight decrease were noted 
in animals in experiments with the administration of whole blood. Among the control animals and especially in 
experiments with the administration of erythrocyte suspension, the general condition was characterized by lassitude, 
anorexia, and considerable weight loss. 

Thus, the experiments which were carried out on the local effect of blood and its components on the healing 
of experimental freshly-infected wounds showed that serum and plasma give the best effect. 

The disappearance of microorganisms from the wound, active phagocytosis and the early organization of 
the focus of inflammation, noted from the first days when plasma and serum were administered, indicate the 
increased reactivity of the injured tissues in the animal's organism. This can be explained by the following. 

It is known, that immunobiological components of plasma and serum : normal antibodies, complement, 
properdin, tg~rrae~ and hormones - determine bactericidal action. In addition, possessing certain physico-chem- 
ical properties, serum and plasma create a favorable medium for the ceils which participate in regeneration and 

phagocytosis. 
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All this facilitates the increased resistance of the tissues to the infectious agent and more rapid healing 
of the wound, 

l~)cal application of serum and blood plasma speeds the healing of experimental decreased inflammation, 
activation of phagocytosis with freshly-infected wounds, which is evidenced as the simultaneous disappearance 
of microorganisms from the wound and shortening of tJle regeneration times° Erythrocyte suspension, a good 
nutxitive medium for microorganisms, deteriorates tile course of fire healing process, which is accompanied by 
sharply evidenced destructive processes in the tissues, the suppression of phagocymsis and the presence of a large 
number of microorganisms in the wound. 

The data obtained in the experiment s~-bstanttate the advisability of local administration of serum and 
blood plasma in the form of irrigation of bandaging during the initial treatment of freshlyqnfected wounds when 
a suture cannot be applied. 

SUMMARY 

The Influence of local application of blood and its components (serum, plasma, erythrocyte suspension) 
on the healing of wounds infected by aerobic microbes was studied. 

Experiments on rabbits, guinea-pigs and white mice have shown thai local application of serum and blood 
plasma accelerates the healing of experimental fresh-infected wounds and injection of erythrocyte suspension 
aggravates the wound process and delays regeneration. 
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