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In previous work [2] we showed that in dogs with localized thermal burns of the skin (1-3fro of the body stir- 
face) of the first and second degree, sustained ~4 hours previously, albumin labelled with radioactive iodine (I t~l) 
and injected intravenously appears more quickly in the lymph of the thoracic duct. and the concentration of la- 
belled albumin rises in the tissues outside d,e burned area. On the basis of these facts, it was concluded that in 
thermal burns of the skin, besides local disturbance of the permeability of the capil/aries in the bnrn itself, the 
permeability of the capillaries in tissues and organs remote from the burn also increases, which we [3,4]  and I.A. 
Mukhamedzhanov [5] observed in experimental ammonia abscesses of the skL~. 

In order to elucidate the pathogenesls of the general changes tn capillary permeability which we observed 
In burns we studied the protein content of lymph flowing from the burned area and compared it with that of the 
blood serum. 

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

The investigation was carried out on 37 rabbits Of different color and sex weighing from 1.2 to 1.8 kg. 

The burn was produced by Immersion of the hind paw of the rabbit for one minute in water at a temperature 

of 80~ 

The lymph for the electrophoretic investigation was obtained from tile popllteal lymphatic gland In which 
a cannula was Inserted against the lymph flow. 

The protein composition of the lymph serum was investigated with the aid of electrophoresis on filter paper 
with a potential gradient of 17-18 v/cm,  a veronal buffer at pH = 8.6, la = 0.023. The strips Of paper were 
stained with a 0.5% solution of bromphenol blue prepared In a saturated alcoholic solution of mercuric chloride. 
The dye was extracted with a 0.01 N solution of caustic soda and the eluted dye examined photometrically by 
means of a graduated photometer with an M-57 filter. Curves were drawn In accordance with the optical den- 
staes, in the calculations and correction of the albumin tracing we followed the Instructions of E.P. Smolichev 
[9]. The composition of the serum proteins of the blood was studied by the same method. 

The protein concentration In the lymph was determined by an IRF-l. 'immersion refractometer. 

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

The results of the determinations of the protein composition of the lymph from the popliteal gland of 
healthy rablSits and of rabbits with burns of varying duration are shown in Table 1. 
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TABLE I 

Content of Protein ~nd ~oteln Ftactton~ In the Lymph Flowing from the Burned Limb 
(mean results of experiments on 3"l rabbits) 

I l I o(ob,   i_,A,oco Statistical ~ lefficlent Index Protein (g.'/o) Albumin ,, ~ ~, 

Normal lymph (mean values from 10 experiments) 

2 16,.9 198r,318 il29j 7 =• 0,7 6.0 4,8 4,4 5,1 3 8 0,6 
m •  0,22 ! ,90 i ,23 i ,07 I .~0 ! i'20 0.15 

60 minutes Mter burning (mean values from experiments on seve~.rabb!ts) 

,4- 0.34 2.1 3.6 2~7 2.6 2 8 1.6 0.2 
m• 0.13 0.9 !.4 1.0 1.0 ! . !  0.6 0.07 

90 minutes after burning (mean values from experiments on seven rabbits) 

a+ 0.5 4.9 3,0 2,3 1.7 2.1 2.1 0.2 
m• 0,2 1.8 1,2 0,9 0,7 0.6 0,6 0,08 

24 hours after burning (mean values from experiments on thirteen 

m:t: 0 . 2  1.4 0.7 0.9 0.7 1.0 

rabbits) 

12.4 1.0 
2.9 0.2 
0.8 0,05 

The flow of lymph in early stages after the burn had been inflicted was slow, so that the lymph was col- 
lected for about 60 minutes and it was impossible to study it~ Composition immediately after the burn. Twenty- 
four hours after the burn, the paw was very hyperemlc and edematous. The skin fold on this paw was from seven 
to eight times thicker than that on the normal paw. In all cases the lymph flow was accelerated so that it was 
possible to collect the quantity required for electrophoresls in five to ten minutes. 

The protein concentration in the lymph was increased (P less than 0.01) in the first one to two hours after 
the burr b The lymph collected during the first hour after the burn was found to contain an additional l~-globu- 
LIn fraction (B=-globulln). The relative content of this fraction did not vary during 24 hours. The relative con- 
tent of albumin and other globulin fractions was essentially unchanged in the lymph during the first one to two 
hours after the burn. After 24 hours the protein concentration in the lymph rose sharply (P less than 0.01), the 
relative albumin content fell (P less than 0.01) and the cq-globulins rose (P less than 0.01). The A/G ratio 

was reduced correspondingly (P less than 0.01). 

The results of the Investigation of the protein composition of the blood serum are shown in Table 

Sixty minutes after burning, a tendency of the B-globulin to increase was observed (P less than 0.1). It Is 
possible that this was due to the appearance of the additional 8z-globulin fraction which could not be Isolated 

because of Its low concentration 'In the blood. 

D I S C U S S I O N  OF RESULTS 

In 1955, T.S. Paskhlna showed that the ability of the exudates to disturb capillary permeability does not 
show itself because of the inhibitory effect of albumin [6, 7, 8]. Other authors [12, 14, 15] came to the same con- 
clusion. M.S. SuroviMna [I0] discovered in the blood of rabbits during experimental inflammation the appear- 
ance of an additional fit-globulin fraction, and this was confirmed by T.S. Paskhina ['/, 8]. M.S. Surovlldna be- 
gan her investigation of the protein composition of the blood serum 24 hours after the application of ammonia. 
Accordingly, D.F~ Al'pern [1] considers that active proteim are characteristic of inflammation but are not re- 

sponsible for it. 
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TABLE 2 

Content of ~'rc~ln ~nd Protelr~ Fractlon~ in Blood from the Auricular Vein During a Burn 
(mean results of experimems on seven rabbits) 

I I I ,~176 i I ~t i s t i ca l  A/G co- 
lade• Protein, Albumin efficient 

i- l, 5 
m:t: 0.6 

t4 
*• 
m+ 

/4 

m:t: 

6.2 
0.33 
O. 12 

6.1 
0,39 
0.15 

M I 6.1 ~,+ 0.,x3 
re:t: 0,1 

M l 5.9 ~• 0.38 
re:l: 0.14 

Before burning 

61,9 { 7,5 
4.2 ] 2.1 
1.6 0.8 

After 5 minutes 

61. I 7.4 l 

{ 4.6 2.1 
1.7 0.8 

After 20 minutes 

60.0 8.4 / 
3,8 3.5 
! .4 1,3 

After 40 minutes 

59.8 8.5 { 
4.7 2.8 
1.8 1.0 

After 60 minute5 

58.6 7.8 { 

I 6.1 1.6 
2.3 0.6 

7.3 I 9.2 
4.8 3.7 
1.8 1.4 

6.6 10.8 
2.0 2.8 
0.7 1,0 

14,0 
3.6 
!.4 

1.6 
0.3 
0.1 

13.8 [ 1.6 
4.4 0.3 
1.7 0.I 

7.0 i0.4 I 11.8 l 
!.5 5.1 { 3.7 ! 0.6 2.0 [ 1.4 

G9 
i,6 2.5 { 4.4 
0.4 0.9 I i.7 

8 31 { 2.9 5.5 3.4 
i,t 2. l  t .3  

1.5 
0.8 
0,3 

1.5 
0.8 
0.3 

1.5 
0,4 
0.1 

Our experiments demonstrate the appearance of additional •a-globulins in the lymph In the initial phase 
of development of the burn. This Is a convincing argument against the view of D.E. Al'pern. and one which con- 
firms the conclusions of T.S. Paskhina and other authors, pointing out the Importance of the active t3-globulln~ as 
substances capable of causing the development of disturbance of capillary permeability In a focus of'inflamma- 
don. Evidently, these substances are formed in the Inflammatory focus and, on entering the blood, gradually 
lead to the appearance of the Bl-globullm discovered in rabbits. It may be supposed that the disturbance of cap- 
illary permeability outside the Inflammatory focus Is caused by qirculation of these active B-globulins in the 
blood. Increase in the capillary permeability outside the Inflammatory focus can be found in rabbits in the first 
days of development of an ammonia abscess [5]. It is possible that the action of the active globulins is gradually 
inhibited en the appearance in the body of substances possessing anti-inflammatory activity [13]. 

In putting forward this view of the role of the 8~-globultns in the production of general disturbance of cap- 
Illary permeability In Inflammation we do not deny that other substances, for example protelnases, whose con- 
tent In the blood is Increased during Inflammation, may also play a part in this process [11]. 

SUMMARY 

Electtophoreflc lnvestigatiom of the lymph draining from burned rabbits' paws were performed. It was es- 
tablished that the concentration of protein increases within the first hour after the burn and an additional B-globu- 
lin fraction (Bt-globulln) appears. In 24 hours, the derangement of the protein content of the lymph is even 
more pronounced, i.e., the concentration of protein increases, the relative content of albumin diminishes, Bt" 
globulin fraction Is still lxesent and the level of at-globulin is also raised. In accordance with literature data on 
the effect of active B-globulins on the local capillary permeability tile author suggests that these proteins play 
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an Im~.~tant m ~  in ~e ~pt~e.raac~ o~' g~neral di~t~rb~ace~ of capillary permeability In the a~a~ free from bl- 
flamma,dom. These dt~Jtba~ce~ wr revealed b~; thv e~d~et In ex~arlmentaliy ln&~ced ln{1~m~'~iva In rab- 
~t~ ~)~d dogs. They wet~ de~cttbec~ la h~$ p~evio~.~ p~et~. 
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