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Effect of Oxytetracycline and  Tetracycline on Glucose Tolerance 
and  Serum Lipids. (32161) 
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Research Division, Dey’s Medical Stores ( M f g . )  Private Limited, Calcutta, India 

We reported ( 1 ) impaired metabolism of 
carbohydrate and lipid in rats, rabbits and 
Rhesus monkey after treatment with pyr- 
rolidinomethyl tetracycline. The purpose of 
the present investigation was to study the ef- 
fect of administration of 2 other similar anti- 
biotics, oxytetracycline and tetracycline, on 
glucose tolerance and on different fractions of 
serum lipids of rabbits and Rhesus monkeys. 

Materials and methods. Male albino rabbits 
of average weight of 2 kg were used. After 
collecting fasting blood samples from the 
marginal ear vein for estimation of glucose(2) 
and serum lipids (3) , an oral glucose tolerance 
test was performed (4). Each animals was 
subsequently given intramuscularly 20 mg of 
either oxytetracycline or tetracycline per day 
in two divided doses for 10 days. On the 
eleventh day after collecting the fasting blood 
sample for estimation of glucose and serum 
lipids, the glucose tolerance test was repeated. 

Rhesus monkeys of average weight of 4 kg 
were used. After collecting fasting blood sam- 
ples from the femoral vein an intravenous 
glucose tolerance test was performed ( 1 ) . 
From the following day 40 mg of either oxy- 
tetracycline or tetracycline was injected daily 
in 2 divided doses for 10 days. Fasting blood 
sample was collected on the eleventh day and 
glucose tolerance test was repeated. Glucose 
was estimated in the different samples(2) and 
serum was used for estimation of different 
fractions of lipids(3). The dose of the drugs 
used simulated that usually used in a human 
adult. 

Results. After treatment with oxytetracyc- 
line the following changes were noted. Rab- 
bits: The fasting blood sugar level increased. 
Rise in the blood sugar level after glucose 
load was slower up to one hour, increased sub- 
sequently above normal and had not come to 
the basal level 3 hours after glucose feeding 
(Table I ) .  In the serum total cholesterol, phos- 
pholipids, triglycerides, free fatty acids, /?- 
lipoprotein cholesterol and P-lipoprotein per- 

cen tage increased while a-lipoprotein percen- 
tage decreased (Table 11). Monkeys: Blood 
sugar levels a t  5 and 1 hour after glucose 
load were higher, without any change in the 
fasting blood samples and samples collected 
1 % and 2 hours after glucose (Table I ) .  Tri- 
glycerides, free fatty acids, /?-lipoprotein 
cholesterol and /?-lipoprotein percentage of 
serum increased without any significant 
change in the total cholesterol and phos- 
pholipids of serum (Table 11). 

After treatment with tetracycline the fol- 
lowing changes were observed. Rabbits: Blood 
sugar levels at  1% and 3 hours after glucose 
load were higher, without any change 
in the fasting blood samples, and samples 
collected 45 minutes and 135 minutes after 
glucose (Table I). In the serum total choles- 
terol, phospholipids, triglycerides, free fatty 
acids, /?-lipoprotein cholesterol and /?-lipo- 
protein percentage increased (Table 11). Mon- 
keys: Blood sugar levels 1% and 2 hours 
after glucose load were higher, without any 
change in the fasting blood samples and 
samples collected % and 1 hour after glucose 
(Table I). In the serum phospholipids, tri- 
glycerides and ,&lipoprotein percentage in- 
creased while a-lipoprotein percentage de- 
creased. 

Discussion. Prolonged use of both oxytetra- 
cycline and tetracycline in rabbits and mon- 
keys induced defective utilization of glucose. 
They also produced profound changes in the 
serum lipids. The alteration of carbohydrate 
metabolism after the use of antibiotics has 
been attributed to the suppression of the 
anaerobic phase( 5 ) .  Chlortetracycline in- 
hibited phosphorylation associated with oxi- 
dation of Krebs cycle substrates under certain 
conditions ( 6). The uncoupling of oxidation 
from phosphorylation might be due to the 
formation of Mg-tetracycline complex which 
is the uncoupling agent or due to the reac- 
tion of tetracycline with the Mg++ bound 
with the enzyme without actually removing it 
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( 7 ) .  Succinic dehydrogenase is inhibited by The changes in the pattern of serum lipids 
oxytetracycline (8) and chlortetracycline (9).  observed in the present investigation are due 
It may be possible that the diminished utili- to the factors discussed previously( 1 ) .  The 
zation of glucose after treatment with the changes had been comparable to those ob- 
different tetracyclines observed by us is due served by us after arministration of pyrlro- 
to above mentioaed associated defects. lidinornethyl tetracycline ( 1 ) . As tetracyclines 
TABLE I. Glucose Tolerance Test in  Animals Before and After Treatment with Oxytetracycline or 

Tetracycline. 

Rise in blood sugar (mg/100 ml) from fasting level 
Min after administration of glucoae 

Fasting 
blood sugar 
(mg/100 ml) 30 45 60 90 120 135 180 

Rabbits (7 )  
( gluco8se, 2 g/kg, 
fed) 

Monkeys ( 7 )  
(glucose, 1 g/kg, 
intravenously) 

Rabbits (6) 

Monkcys (5) 

B+ 
A+ 
t 
B' 
A+ 
t 

B+ 
A+ 
t 
B+ 
A+ 
t 

111 t 5 
1 3 6 2  3 

4.57" 
103 2 31 
9 6 5  7 

.22 

131 + 5 
1 2 7 2  5 

.49 
109 + 9 
119 + 11 

.69 

After intramuscular injection of oxytetracycline, 10 mg/kg/day, 
for 10  days 

75 2 12 96 2 12 6 7 2 1 3  3 2 2  
86 2 10 96 + 10 81% 8 3 8 + 5  

1.87 - 2.91" 6.94" 

144 + 11 5 4 2 1 0  2 2 2  - 1 0 + 3  
168 + 6 7 0 +  4 7 + 8  - 2 1 1  

2.0" 2.12" .57 1.9 

After intramuscular injection of tetracycline, 10 mg/kg/day, 
for 10 days 

67 2 12 134 & 10 5 6 2  8 - 8 & 2  
91-c  9 179 2 10 5 0 +  9 3 8 + 4  

1.56 3.18" .50 10.27" 

183 + 9 9 2 2 1 3  1 6 2  7 - 3 2 5  
201 2 1 0  86-+ 16 5 0 2 1 9  29+13 

1.39 .29 2.69" 2 35" 

Values = Mean 2 S.E. Figures in parentheses indicate No. of animals. 
* Significant at 5% level. B+, before treatment; A+, after treatment. 

TABLE 11. Different Fractions of Serum Lipids in Rabbits and Rhe,sus Monkeys Before and After 
Treatment with Oxytetracycline or Tetracycline. 

After intra- After intra- 
Before muscular i n j  Before muscular i n j  

treatment of antibiotic treatment of antibiotic 
with 10 mg/kg/day with 10 mgjkg/day 

Serum lipids ailtibiotic for 10  days t antibiotic for 10 days t 

Oholesterol (ing/lOO ml) 
Phospholipids ( " ) 
Triglycerides ( " ) 
Free fa t ty  acids ( pEq/l) 
@-lipoprotein eholosterol 

Lipoproteins (%) u 
P 

(mg/100 ml) 

Cliolestsrol (nig/100 rnl) 
Phospholipids ( " ) 
Triglycerides ( " ) 
Free fa t ty  acids (pEq/l) 
p-lipopro tein choleis terol 

Lipoproteins (%) a 
B 

(mg/100 ml) 

Oxytetracycline 
(-Rabbits (7)--, r-------M onkeys (7)-, 

3 3 +  1 37 2 1 2.0 " 131 2 8 119 -e 7 1.09 
6 6 2  1 90 * 5 3.49" 186 + l o  206+12 1.33 
58% 4 103 2 9 4.79" 81 2 5 129 2 6 6.16" 

416 2 9 7  3319 2 1 2 3  19.36" 3 3 6 2 3 1  5 3 3 2 2 8  4.71" 
2 2 2  1 32 2 2 4.47" 5 4 2  4 68 -t 4 2.43" 

2 9 2  2 24 2 1 2.2 " 34, 1 26 2 1 7.43" 
7 1 2  2 76 & 1 2.0 " 6 6 +  1 7 4 2  1 5.94" 

Tetracyeline 
7- Monkeys ( 7 )  -------, 

3 2 +  1 57 + 4 5.63" 130 I+ 8 117 2 4 1.36 
6 4 +  5 93 + 4 4.33" 192 2 6 217 + 8 2.61" 
6 9 %  1 1 1 5 5  11 4.05" 99 2 1 118 2 5 4.66" 

429 2 7 2  2582 2 2 5 0  9.04" 211 5-44 240 2 6 1  .38" 
2 0 +  1 41 2 5 4.29" 4 7 +  2 5 3 2  8 .72* 

2 6 2  1 19 2 3 5.19" 3 7 2  2 28 2 3 2.99" 
7 4 +  2 81 2 1 4.33" 6 3 2  2 72 2 1 4.24" 

/-------Rabbits (6)--------, 

Values = Mean k S.E. Figurea in parentheses indicate No. of animals. * Significant at 57% level. 
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produced profound changes in the metabolic 
pattern of the body, these antibiotics should 
not be used indiscriminately. 

Summary. Oxyte tr ac y cli ne or tetracycline , 
10 mg/kg, was administered for 10 con- 
secutive days to rabbits and rhesus monkeys. 
Glucose tolerance test was performed and 
different fractions of serum lipids were es- 
timated in these animals before and after 
treatment with the antibiotics to find if their 
prolonged use interfered with carbohydrate 
and lipid metabolism. Both antibiotics di- 
minished glucose tolerance. The pattern of 
serum lipids was changed. There were in- 
creases in the serum triglycerides, phospho- 
lipids, P-lipoprotein cholesterol and free fatty 
acids in most of the animals after treatment 
with the antibiotics. Tetracyclines should be 
used with caution due to the metabolic dis- 
turbances they might produce. 
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A Rapid Screening Method for Detection of T Antigens in 
Sera of Tumor-Bearing Hamsters.* (32162) 

RICHARD 31. JAMISON t 
(Introduced by N. G. Anderson) 

Molecular Ana tomy  Section, Biology Division, Oak Ridge National Laboratory,$ 

Cells present in hamster tumors induced by 
papovavirus SV-40 contain new cellular anti- 
gens (tumor or T antigens). These T antigens 
were first discovered by in vivo immunity 
tests ( 1 ) . Similar antigens have been found in 
hamster tumors induced by human adeno- 
viruses ( 2 ) .  Hamsters bearing tumors in- 
duced by either SV-40 or by oncogenic human 
adenoviruses develop circulating antibody 
capable of reacting with their respective T 
antigens in nitro. The presence of T antigens 
in cells transformed in vitra and in cells in- 
fected with the virus during the early stages 
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Molecular Anatomy Program which is supported by 
Nat. Cancer Inst., Kat. Inst. of Allergy & Infect. Dis., 
and Nat. Inst. of General Med. Sciences. 

t Present address: Dept. of Pathology, School of 
Med., Univ. of Colorado Medical Center, Denver. 

$ Operated by Union Carbide Corp. for U. S. 
Atomic Energy Commission. 

of viral replication has 

Oak Ridge, Tenn. 

been demonstrated 
by the techniques of complement fixation 
(CF)  and immunofluorescence by using sera 
from tumor-bearing hamsters( 2-9). Good cor- 
relation between immunofluorescence and C F  
antigen titers has been reported( 10). 

Use of particles of lecithin and cholesterol 
as inert carriers of viral antigens in aggluti- 
nation tests with specific antisera has been re- 
cently documented. We have modified the 
basic methods of Klein et a1 (1 1) to demon- 
strate antibody response to the T antigens of 
papovavirus SV-40 and human adenovirus 
type 31 by an agglutination technique. The 
reactions are type specific. Results obtained 
in screening sera from tumor-bearing hamsters 
for the presence of T antibodies by utilizing 
the agglutination technique compare favor- 
ably with those obtained by the C F  technique. 

Materials and methods. A .  Tumor antigens. 
The SV-40 T antigens utilized were from 


