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It is known that in acute rheumatic  attacks and in other col lagen diseases during their inf lammatory periods, 
in myocard ia l  infarct ion,and in infectious diseases,there is a substantial increase in the blood c~-globulin level  (hap- 
toglobin, orosumucoid, and the Schultz a - l - a n t i t r y p s i n  [6]). 

There are confl ict ing ideas as to the origin of the mucoproteins of the a - g l o b u l i n  fraction. According to some 
authors the level  of the mucoproteins rises because of degradation of basic components in the tissue [4, 14, 16, 17]; 
according to others it is due to an increase in the hepat ic  synthesis of mueoproteins [2, 8, 9, 10, 18, 22]. 

The present investigation concerns the effect  of carbon tetrachloride (CC14) on the mucoprotein level  of the 
serum a - g l o b u l i n  fraction during loca l ized  inf lammat ion and during exper imenta l  polyarthritis.  

M E T H O D S  

The experiments  were carried out on white male  rats, 180-200 g in body weight.  Inf lammation was e l i c i t ed  
by a single subcutaneous inject ion of turpentine in the right i l iac  region, the doses being adjusted to 0.12 ml  per 100 g 
body weight. Experimental  polyarthrit is  was produced by a single in t radermal  inject ion of 0.1 ml  of a suspension 
made up of 3 mg of ki l led M. tuberculosis per ml  of vaseline (Freund adjuvant) into the foot pad [20]. Polyarthritis 
developed on the 15th to 20th day after the st imulating dose. Animals were used that evidenced macroscopical ly  ap-  
parent changes (the number of affected joints was taken into consideration). The presence of inf lammatory changes 
in the joints in the acute exudative phase was confirmed by his tological  examinat ion (in consultation with Prof. G. 
V. Orlovska). 

The CC14 was adminis tered both in experiments with local  inf lammation as well  as with polyarthrit is  at the 
times indicated below in the following way: 0.25 ml per 100 g body weight as a 40% solution in sunflower seed oil,  

subcutaneously into the left  i l i ac  region. 

In view of the fact that the mucoproteins under study belong by chemica l  composit ion to the sialomucoproteins,  
they were determined in the blood by the d iphenylamine react ion [1, 5]. The results of the measurement  were ex-  
pressed in extinct ion units. In some of the experiments a para l le l  deten-nination of s ia l ic  acid  was made by the War-  
ren [21] thiobarbiturate method in addit ion to the d iphenylamine reaction. Similar  results were obtained by both 
methods. In se lected cases electrophoresis of the serum was carried out with quanti ta t ive est imation of the c t -g lobu-  

1in fraction. 

The study was made on 5 groups of rats, containing in al l  35 animals;  one group (7 rats) served as the control. 
In each  t ime period 5 rats were sacrificed. Animals in the 1st group were given turpentine, the 2nd were given tur-  
pentine and CC14 simultaneously, the 3rd group received only CC14. Experimental  polyarthrit is  was induced in the 
4th group and 20 days after the Freund adjuvant was given they received CC14. The 5th group of rats (control) also 
was given polyarthrit is  and then they received only sunflower seed oil  at  the rate of 0.15 ml per 100 g body weight. 
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The data were treated statistically and the abso- 
lute values presented. 

R E S U L T S  

During inflammation e l ic i ted by local  injection 
of turpentine, the serum mucoprotein was observed to in- 
crease starting at the 12th h, this having beenpreceded 
by a fall. The maximum elevation was noted after 36 h 
(Table 1). Simuhaneous administration of CC14 and tur- 
pentine resulted in no increased mucoprotein level ,  but 
it did not result in any reversal of the inflammatory pro- 
cess. The administration of CC14 alone depressed the 
leve l  of serum mucoproteins. 

The changes in leve l  of the a -g lobul in  fraction, 
as detected electrophoretically,  ran parallel to the 
change in mucoprotein leve l .  It had been shown earlier 
[13] that the ct-globulin leve l  falls under the influence 
of CC14, and a progressive fall in the serum mucopro- 
tein leve l  is produced by repeated administration of 
CC14 [1, 2]. The authors consider that the fall in muco-  
protein content is produced by damage to the liver par- 
enchymal  cel ls  and concluded that the liver parenchyme 
is the site of mucoprotein synthesis. 

We have noted that the regularity in relationships 
implied in this last conclusion does not invariably hold. 
The fall in leve l  of mucoproteins during the 1st and 2nd 
day after a single CC14 and turpentine treatment is al -  
ways replaced later (Srd-4th day) by a distinct e levation 
in the blood level  of mucoproteins. The same situation 
may be observed when CC14 is administered alone. 

It is known that CC14 is a specific liver poison and 
in 24 h after administration it produces dystrophic 
changes in the parenchymal cel ls  with centrolobular ne-  
croses and the appearance of histidase and urocaninase 
i n t h e  blood serum [31. Normal function of the paren- 
chymal  cel ls  returns only 2-3 weeks following damage. 
However, the leve l  of mucoproteins in the serum in- 
creases in 2 days after giving the poison. It is  not very 
l ikely that the damaged cells  of the liver parenchyme 
would be capable of increased mucoprotein synthesis at 
the height of the dystrophic process. 

According to some information [15] there is a de- 
creased content of RNA in the parenchymal cel ls  of the 
injured liver, while the RNA content of the Kupfer ce l l  
cytoplasm increases. From this it is reasonable to as- 
sume that increased synthesis of the a -g lobul in  m u c o -  
proteins results from the hepatic ret iculo-endothel iatsys-  
tem cells  [11, 12] and that the fluctuations in the serum 
leve l  of these proteins depend upon the functional state 
of this system. 
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Actually,  the fall  in the mucoproteins in the first 2 days after CC14 administrat ion and the sharp increase on 
the 3rd day may be viewed as caused by primary injury to the hepat ic  re t i cu lo -endothe l i a l  cel ls  or secondary inhib- 
ition of their function (circulatory effect),  foltowed by a rapid restoration of the mucoprotein by these cel ls  which 
undergo character is t ic  hyperplasia [11], with consequent capac i ty  for excess mucoprotein synthesis. Moreover, dur- 

i n g  acute CCta injury in the first 2 h, "l iver antigens" are found in the blood serum. These antigens reach a m a x i -  
mum concentrat ion in 24 h [7]. It is known that the Kupfer cells  of the l iver have the abi l i ty  to phagocyt ize  the 
principal  bulk of antigenic mate r ia l  appearing in the blood [19]. It is possible that  a functional inhibit ion of the 
re t icu lo-endothe l ia l  system cells occurs and this results in a decrease in biosynthesis of the mucoproteins.  Apparently,  
if CC14 and turpentine act  simultaneously the inhibit ion or "blockade" is able to prevent the increased synthesis of 
mucoproteins. During the subsequent phase, hyperplasia and hyperfunction of the re t i cu lo-endothe l ia l  cel ls  takes 
p lace  and this may be l inked with increased synthesis of the mucoproteins.  

Thus, the character  of the changes in condit ion of the hepat ic  re t i cu lo -endothe l i a l  cel ls  appears to fit into the 
scheme which we have proposed: namely ,  that  the synthesis of mucoproteins,  the level  of which increases during 
various pathoIogical  conditions, does not occur ii~ the l iver  parenehymal  cei ls  but rather in the cells of the re t i cu lo-  
endothel ia l  system. 

We obtained s imilar  results in a study of the influence of CC14 on the serum mucoprotein in exper imenta l  po!y-  
arthritis (Table 2). On the 20th day after administer ing the Freund adjuvant,  the mucoprotein content of the blood 
serum c~-globulin fraction had increased to 160% of the control level .  Increased synthesis of mucoproteins in exper i -  
menta l  polyarthrit is  may be re la ted to the re t icu lo-endothe l ia l  ce l l  prol iferat ion known to occur in this process [19]. 

When CC14 is administered on this same day it produces a fall  in the mucoprotein level  (see Table  2). There is no 
indicat ion in the l i terature that CC14 has any direct  suppressing act ion on the process of connect ive tissue destruc-  

tion during inf lammatory processes. 

Thus, the fail  in level  of mucoproteins under the influence of CC14 under the conditions of exper imenta l  po ly-  
arthritis and local  inf lammat ion ,  apparentIy, is associated with hypofunction of the hepat ic  re t i cu lo-endothe l ia l  sys- 
tem cells.  Increase in the level  of mucoproteins in the tater  days after CC14 adminis trat ion is to be explained in 
both cases by the restored function of the cells in this system and by their hyperplasia.  

It may be postulated that excessive synthesis of the o~-globulin fraction mucoproteins is media ted  by the func- 
t ional  state and progressive hyperplasia of the cel ls  in the hepat ic  r e t i cu lo -endo the l i a l  system in various other path-  

ological  conditions. 

S U M M A R Y  

The inject ion of CC14 to intact  rats causes a decrease in the first 2 days and a marked increase on the 3rd- 
4th day in the mucoprotein content of the blood. Fluctuations in the mucoprotein content  of the blood, analogous 
in character  and terms, are observed during the act ion of CC14 in local  (caused by turpentine) and diffuse (acute  

exudative polyarthritis) inf lammatory processes. 

These facts corroborate the suggestion that synthesis of mucoproteins of c~-globulin fraction of the blood serum 
takes place  not in the l iverparenchyme cells but in the cel ls  of the re t i cu lo -endothe l i a l  system and that fluctuations 
in the mucoprotein level  in various inf lammatory processes are direct ly  re la ted to the functional conditions of these 

cells.  
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 

ations of the abbreviations as given in the original Russian journal. Some or all of this peri- 

odical l i terature may well be avai lable in English translation. A complete l ist  of the cover-to. 

cover English translations appears at the back of this issue, 
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