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in spite bf its great importance, the problem of the effect of antibiotics on the defense reaction of the organ= 
ism has not been c6rnpleteiy solved. Contradictory Opinions on this subject have been expressed in literature[i-8111]. 

BeCause the phagocytic reaction is one of the indices of the defense mechanism of the organism, it was our 
purpose to study the effect Of tetracycline oh phagocytic reaction and On the organs Of the reticuio--endothelial Sys- 
tem (liver, spleen, iymph nodes, bone marrow) and on other organs in animals tO which tetracycline was administered. 

M E T H O D S  

The first 4 series of experiments. (10 animals per series) were conducted on male albino mice weighing 20-22 
grams. They were fed bread, oats, milki carrots, and chalk. Prior to experiments, all the animals were kept for a 
Week under identical Conditions. Then for a period of 10 days they were fed tetracycline once a day in doses of 10 
mg/kg (series I), g0 mg/kg (series II), and fi00 mg/kg (series IID. The c0ntrol group (series IV) did not receive the 
antibiotic. 

The d6ses Used by Us were those mentioned in literature [9,10]. A dose of 10 mg/kg is regarded as 10w, that 
of 5D mg/kg as mean therapeutic, and 5'00 mg/kg as toxic for white mice weighing 18-20 g. The phagocytic reac- 
tion was studied in the abdominal exudate of mice. To produce the exudate, mice Were injected intraperitoneally 
With 2 ml of steriie meat-peptone broth, and, after 2 h, also intraperitonealiy, with a suspension of a 24-h agar cul- 
ture of strain No. 209 Staphylococcus consisting of 2 billion micr0bial cells per 1 ml; 30 rain, g, 6, 24, 48, and 96 
h after injection of the bacteria, exudate was removed from the abdominal Cavity by means of a sterile syringe. 
Smears were made of the exudate and were fixed in NiMforov's mixture and stained with Giemsa. The number of 
phagocytized bacteria in 100 leucocytes Were counted, the phagocytic index was determined and the percentage of 
phagocytizingieuc0cytes was calculated. 

In order to determine the phagocytic activity of leucocytes of Peripheral blood in vitro, we used 16 rabbits 
which were not given tetracyciine. 0.05 ml of a 2% sodium citrate solution were placed in a test tube to whlch was 
added a drop of blood of the experimental animal and a drop of a suspension of a 24-h agar culture of strain 209 
Staptiyiococcus containing 2 billion microbial ceils per 1 ml and a drop of tetracycline solution (1, 10, and 50 units 
per 'drop), The tubes were incubated at g7 ~ C. for 30 rain. Smears were made of the mixture; These were stained 
in the same manner as above. 

RESULTS 

The results of our studies on the phagocytic activity of leucocytes in the peritoneal exudate and in peripheral 
blood are presented in Tables i and 2. 
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TABLE 1. Effect of Te t racyc l ine  on Phagocytosis in vivo in Nlice (mean values) 

Experimental 
series 

II 

III 

Dose of 
te t racyc l ine  

(mg/kg)  

10 

50 

500 

T ime  of 
exposure 

30 min 

3h 

6h 

24 h 

48 h 

96 h 

30 rain 

3h 

6h 

24 h 

4811 

96 h 

30 rain 

3h 

6h 

24 h 

48 h 

96 h 

Experi mental  

Percentage of 

phagocytizing 
leucocytes 

67 
62 
41 
38 
27 
34 
68 
46 

39 
38 
26 
42 

51 
47 
21 

18 
15 
17 

Phagocytic 
index 

2.8 

1.6 

1.8 

0.9 

0.6 

0.8 

3.9 

1.4 

1.19 

0.84 

0.58 

0.88 

1.2 

0.9 

0.7 

0.5 

0.4 

0.6 

Control 

Percentage of 

phagocyt iz ing 
leucocytes  

64 

57 

29 

25 

32 

29 

62 

48 

26 

20 

30 

34 

65 

56 

30 

27 

31 

29 

Phagocytic 
index 

1.65 

1.2 

0.7 

0.4 

0.5 

0.7 

1.72 

1.16 

0.62 

0.37 

0.42 

0.54 

1.6 

1.3 

0.8 

0.5 

0.6 

0.8 

TABLE 2. Effect of Te t racyc l ine  on Phagocytosis in vitro in Rabbits (mean values} 

Dose of Experiment Control 

t e t racyc l ine  Percentage of Percentage of 
(in units) phagocyt iz ing Phagocytic phagoeyt iz ing Phagocytic 

index index 
leucocytes leucocytes  

1 

10 

50 

24 
26 

31 

0.4 
' 0.88 
[ 1.5 

20 0.53 

It wil l  be seen in Table  1 that the data obtained on in vivo phagocyt ic  react ion could not be used to make a 

conclusion regarding a s t imulat ing effect of te t racycl ine  on phagoeytosis. The phagocytic  indices in the exper i -  
ments and the controls were almost ident ical .  A certain difference was found only in animals which received te t ra -  
cycl ine  in doses of 50 mg/kg and from which the exudate was obtained after 30 rain. At later  periods, the phagocy-  

t ized bacteria  were destroyed, which led to a lowering of the phagocytic  index in experiments as well  as in controls. 

In in vitro experiments,  the effect  of te t racycl ine  on the phagocytic  react ion was more c lear ly  defined and 

was determined,, as seen in Table  2, by the dose of te t racycl ine .  Thus, when one unit of te t racycI ine  was added to 
the suspension of bacter ia  and leucocytes,  the phagocytic  index in the experiments was almost the same as that in 
the controls. The addit ion of 10 units of te t racycl ine  led to an increase of the phagocyt ic  index in the exper iment  
as compared with that of the control tc the extent  of approximate ly  50%. When 50 units of te t racycl ine  were added 
to the bacter ia  and leucocytes,  the phagocytic  ac t iv i ty  became almost three t imes that  of the control. 

Because we could not detect  any st imulat ion of phagocytosis by te t racyc l ine  in vivo, while in vitro the s t imu-  
la t ion was clear  and was determined by the dose of the ant ibiot ic ,  i t  could be supposed that te t racycl ine  exerts a 
lesser effect on leucocytes than on bacter ia .  Apparently,  the ant ib iot ic  alters the metabol ism of microbial  cells 
and thus raises the phagocytic  act ivi ty  of leucocytes.  

The results of study of histomorphological  changes in organs of the r e t i c u l o - e n d o t h e l i a l  system of animals  

receiving te t racyc l ine  in the same doses as in the preceding exper imenta l  series, but for longer periods (10-60 days), 
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Fig. 1. Focal perivascular lymphoid histiocytic reaction in the liver. 
Hematoxylin-eosin. Obj. 40x, oc. 7x. 

Fig. 2. Hyperplasia of lymphoid cells in the centers of spleen follicles. 
Obj. 8• oc. 10• 

have established the following. Microscopic examination of mesentericlymph nodes and of inguinal lymph nodes 
of mice which received tetracycline in a dose of 10 mg/kg has shown a moderate hyperplasia of lymphoid-reticular 
ceils; in the spleen a hyperplasia of follicles and of the medulla; in the liver a formation of proliferates around 
mainly large blood vessels, consisting of lymphoid and adventitial cells (Fig. 1). There were no apparent changes 
in the argyrophilic fibers in lymph nodes, spleen and liver. 

When mice were given tetracycline in a dose of 50 mg/kg, there was considerable plethora, increase in the 
size of the spleen and mesenteric lymph nodes. The weight of the lymph nodes reached 12-20 rag. Microscopic 
examination of lymph nodes, spleen, bone marrow, and liver has revealed a more defined, as compared with the 
previous experimental series, hyperplasia of lymphoid (Fig. 2), reticular and endothelial cells of the sinuses. This 
was accompanied by a hyperplasia of argyrophilic fibers in the spleen and liver. 
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In mice which received tetracycl ine in a dose of 500 mg/kg,  in addition to hyperplastic processes there were 

also dystrophic changes in lymphatic tissues, tn some cases, hyperplastic phenomena were very widespread and 

lymphoid-hist iocyt ic  infiltrates were seen in the myocardium and in other organs. In the liver,  there was a moderate 

adiposis of cells in the periphery of lobules, and granular dystrophy. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter translitera- 
tions of the abbreviations as given in the original Russian journal. Some  or al l  o f  t h i s  per i -  

od ica l  l i t e ra ture  may w e l l  he a v a i l a b l e  in E n g l i s h  t rans la t ion .  A complete list of the cover-to- 
cover English translations appears at the back of this issue. 
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