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The nature of the changes in protein fractions of blood serum as indicators of the coarse of inflammatory 
processes has not as yet been adequately studied. 

Since there are references in the literature to the influence of inflammatory processes on the interrela- 
tions of serum protein fractions as revealed by electrophoretic separation [2, 3, 5, 6] this method was adopted 
for the present study of the proteinograms of those patients in whom a brief exudative inflammatory reaction 
could be expected to arise in connection with therapeutic measures. With this aim in view a survey was made 
of patients with pulmonary tuberculosis; these were subdivided into the fo!lowing two groups, depending on the 
therapy received: 

1. Patients who had been subjected to surgical intervention accompanied by in[lammatory reaction of 
traumatic origin. 

2. Patients treated with tuberculin which can cause focal reaction. 

EXPERIMENTAL METHODS 

The total amount of protein was determined by an immersion refractometer; the ratio of protein fractions 
by paper electrophoresis. Separation of the serum was carried out in the A. E. Gurvich [1] electrophoretic chamber 
over a period of 16 hours, on paper soaked in Veronal-Medinalbuffer (pH 8.6, ionic strength 0.1) at constant cur- 
rent of 250 v and 0.1 mA per I cm of paper width. The paper strips were stained with bromophenol blue. Measure- 
ments of the electrophoregram were made in the specially constructed apparatus for direct photometry [4]. 

TABLE I. 

Percentage Content of Protein Fractions in the Blood 
Serum of tIealthy Subjects 

16.5 
.+. 2.1 

Albumins 

57.7 
5=_2.5 

Studies on the blood serum protein fractions in the patients were preceded by similar studies oil 20 healthy 
subjects. The following data were obtained as the result of these studies; calculations were performed by the 
variation method (Table 1). 
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These data served a~ a certain ztandard with which the changes In protein composition of blood serum In 
the patients could be compared. 

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

The first group of patients was made up of 21 persons aged 16 to 40 years. They were subdivided according 
to the form of illness as follows: infil trative pulmonary tubercu los i s -  5 patients, f o c a l -  3, chronic hematogenic.  
d i s se rn lna ted-  2 and chronic f ibrous-cavernous-  11. Four patients had been subjected to thoracocauterization, 
13 to extrapleural pneumolysis, one to conservative resection of the pulmonary lesion and three to lobectomy. 

Blood for invest igat ionwas taken 3 times: prior to operation, on the 4th postoperative day and after dis- 
appearance of postoperative inflammatory changes. Development of unfavorable postoperative complications 
occurred in 2 patients. In one of them the last proteinogram determination was carried out shortly before death,. 

Table 2 reflects the dynamics of the protein composition of blood serum in al l  the patients under observa- 
tion. 

Data from 4 and 5 graphs enabled us to summarize the obtained mater ia l  as follows (Table 3). 

As Tables 2 and 3 show, in 17 patients there was a decrease in the amount of total protein as compared to 
preoperative values; in 3 patients it  remained unchanged and in one there was an increase. In 16 of the 21 
patients studied diminution of z-.globulin content occurred and only in five this fraction showed a slight rise. 
Concurrently with this there was an increase of total a -  globctlin in all  patients, of az -g lobu l in  in 20 and a l -  
globulin in 16. Concentration of albumin was decreased in al l  21 patients. Changes in the B-globulin content 
varied: increases and decreases of this fraction were noted in an equal number of cases. 

Thus the changes in protein values of blood serum in patients with puh-nonary tuberculosis following opera- 
tive intervention were characterized by a certain decrease in the concea~agon  of total protein and of its ) '-glob- 
ulin and albumin fractions and an increase in a -g lobul ins  at the expense o[cl 2 -globulin first of a l l .  

Examination of the differences in the changes of the protein composition of serum associated with different 
operations revealed the following: 

a) ~e  least marked changes were seen after cauter izat ion of pleural  adhesions complicated by transient 
mild pneumopleurisy, and after segmental resection and lobectomy without postoperative complications.  The 
average increase in the c~ 2 -globulin level in this group of patients was 2.2% and the average reduction of albumins 
- 3 . 5 ~ 0 ;  

b) the most pronounced changes in d~e protein composition of  the blood were seen in operated patients 
whose postoperative period foilowing Iobectomy was stormy and character ized by deterioration of the general 
condition, progressive course of the pulmonary process, development  of  empyema.  

Clinical  deterioration was accompanied by hypoproteinemia and a sharp fall in the albumin and z-globulin 
levels with concurrent considerable increase in c~ -globulin content and moderate  increase of g-g lobul in .  The 
average increase in az-gtobulin in this group of patients was 6.6% and the average decrease in albumins -- 9.4% 

c) the changes in the protein composition of the blood following extrap!eural  pneumolysis were of  the same 
character but not so pronounced, occupying an intermediate  position between the two degrees mentioned above. 
The ave}age increase in c~2-globulin in this group was4.2%, and the average reduction in a lbumins--  4.5%. 
Changes in protein fractions were accompanied by formation of exudate in the extrapleural  cav,2ty, serous-hem0r- 
rhagic at  first, tt~en serous. These inf lammatory changes resolved favorably. 

The data obtained showed that various operat ive procedures on the ~orax  caused changes in the protein 
composition of the l~lood whose degree depended on the presence and extent  of postoperative exudative inf lam- 
marion of t]le tissues. "Fhe persistence of such changes with respect  to uhe individual  serum fractions as well as 
subsequent dynamics of these changes usually reflected the intensity and duration of the Inf lammatory reaction 
in the postoperative period. As the postoperative inf lammatory mavXfestations settled down the changes in 
the protein composition of the blood a~sociated with them also disappeared: the amount of ~x-globulins decrea_~ed 
while that of albumins and ),-globulin increased. 
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TABLE 3 

Nature of the Changes in Blood Serum Proteins Seen in Patients with Pul- 
Paonary Tuberculosis Following Operative Intervention 

Nature of changes in pro- 
teins after operative 
intervention 

I Fractions of globulins l T~ t I Albu- 
ro- "r f~ ~, ", ] Total[ Pains r I I"I L.o,_ 

Number of  

Increase in protein indi- 
cators 

Unchanged protein indi- 
cators 

Decrease in protein indi- 
cators 

1 

3 

17 

~atients 

5 

16 

10 

I1 

20 16 21 

21 

The second group consisted of 10 patients aged 16 to 45 years. Five of these suffered from infiltrative, 
roar from focal and one from chronic hepaatogenic-disseminated pulmonary tuberculosis. All 10 patients were 
being treated with tuberculin against the background of preceding and continuing streptomycin and PASA therapy. 
The addition of subcutaneous injections of tubercuiin was determined by the wish to facilitate the penetrar2on of 
the antibacterial preparations mentioned into the loci of tuberculous inflammation and to stimulate healing 
processes. 

The blood proteins were determined 3 times in this group: on admission to the clinic, immediately before 
beginning tuberculin therapy following preliminary treatment wiuh antibacterial preparations, and on completion 
of tream~ent. In those cases in which clinico-radiologle data following one of the tuberculin injections showed 
development of focal reaction additional determinations were carried out. 

In two of the 10 patients the supplementary tuberculin therapy did not produce any appreciable improve- 
ment in the course of the disease. Correspondingly, the content of c~-globulins remained high, that of albumins 
low and of )'-globulin almost unchanged in the~e patients. 

TABLE 4 

Dynamic Changes in the Protein Composition of Blood Serum 
Patient R-g (Case History No. 460~ 

Protein- 
ogram 

! 
II 
Ill 

IV 

234 
19.5 
15.6 
20,9 

Globulins 

10.0 15.3 
12.9 14.1 
t4.3 16 3 
11.6 9.2 

~, Total 
Ot 

3.5 18.8 
4,2 18_3 
5.4 2t.7 
7.0 16 2 

Albu- 
mins 

478 
49.3 
48 4 
51.3 

Total 
protein 

6.64 
7.20 
7.20 
6 98 

I 
I1 

1li 
IV 

Patient I-na (Case History No. 859} 

t3.8 10.6 } 14.8 3 8 18.6 57.0 

7 

15.1 10.5 I 8.1 6.7 14.8 59.6 
t6,0 15,2 11,1 5.7 16.8 52,0 
16.9 15.8 9.6 3.7 13.3 54.0 

I 6.98 
6.77 
7.20 
6 80 

I 
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In 6 pat lmm the combination of tuberculin therapy with antibacterial preparations exerted a positive 
effect on the course of the tuberculous proces.~. It assisted the resolution of infiltrative and focal lesions and fn 
some patient.~ the closure of necrotic cavitation in the pulmopary tissue. Definite changes In the protein c a m -  
position of blood serum accompanied this: normalization of ct-globullns content, increase In the concentration 
of albumins and increase in the ?,-globulin content. 

In 2 patients very ma~ked changes in the ratio of  the protein fractions were noted during treatment, They 
were associated with focal reaction caused by tuberculin. The latter took the form of perifocal infiltration 
around the main focal lesion. At this time there was an increase in the total a-globulins content, mainly the 
a~-g!obulin. The y-globulin decreased in one-patient and remained almost unchanged tn the other. After a 
brief interruption the tuberculin injections were resumed. The patients' general condition and the local proces~ 
slrowed considerable improvement; concu.rrently there was lowering of total c~-globulins and increase in blood 
serum albumins. The dynamic changes in the protein composition of blood serum in these two patients are 
presented in Table/1. Proteinogram I reflects the state of serum proteins on admission of these patients, 11-  
before adding tuberculin therapy to treannent with antibacterial preparations, I I I -  during development of focal 
reaction, produced by subcutaneous injection of tuberculin, and I V -  just before discharge from the clinic, with 
favorable outcome. The total serum protein content is expressed in grams-per Cent, while protein f rac t ions-  
- in percentage of total' protein. 

Changes in 8-globulin did not show clear consistency tn all the 10 patients; fluctuations in total pmteln 
did not leave the limits of normal. 

Thus, inflammatory changes of an exudattve nature in the lungs, pleura and extrapleural c av i~  proceed 
against the background of appreciable disturbances of the blood serum Frotein composition; the latter are cha- 
racterized by increased content of a-globulins (mainly az-globulin) and decreased level of albumins. 

Changes hi the protein composition of blood serum, determined by eIectrophoretie fractionatton, can serve., 
together with other methods of  investigation, as one of the indicators of the phase of inflammatory processes. 

S U M M A R Y  

Paper electrophoresis was used in He determination of serum proteins in patients with various forms of 
tuberculosis. The dynamics of the exudative inflammation of the lungs, pIeura and extrapleural cavity was 
characterized by a rise on or-globulins, mostly ae-globultns: of the blood serum and a decrease of ~e  albumin 
level, 
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