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Abstract: Gentamicin is an aminoglyc<;Jside antibiotic, widely used for
treating many gram negative bacterial infections. Though nephrotoxicity
is the most highlighted side effect, it has also been found to cause an
alterati6n in the phosphatase activities of testes and accessory sex organs
and a decline in the sperm count. This study was designed to assess the
effects of gentamicin on testicular steroidogenesis and to ascertain whether
such alterations are reversible. Laboratory inbred adult, male, 'Wistar'
strain rats were chosen as the experimental animal. A significant dose
dependant reduction in the activities of the two steroidogenic enzymes,
accompanied with a significant decrease in ascorbic acid and elevation of
level of cholesterol wa, observed. The effects were maximum at a dose of
100 mglkg, b.wt. After 15 days of withdrawal of the drug therapy the
biochemical parameters namely ascorbic acid and cholesterol returned to
normal levels whereas the activities of the two dehydrogenases showed a
compensatory increase. This indicates that gentamicin affects the
steroidogenic enzymes, causing an alteration in the formation of
testosterone, which was manifested in the elevated cholesterol in the adult
rat testes. However, thes ~ alterations were reversible.
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INTRODUCTION

Gentamicin, has been reported to cause
various side effects in the recipient (1). The
most prevalent adverse effect is
nephrotoxicity followed by ototoxicity (2).
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Aminoglycosides also affect the arachidonic
acid metabolism in rats (3) which, in turn,
is known to be involved in the hypothalamic
control of ovulation (4). An alteration
of testicular functions in patients with type
II hyperlipoproteinemia, treated with
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neomycin, another aminoglycoside
antibiotic, has been reported (5). Ir. male
rats, gentamicin influences the phosphatase
activites of the reproductive organs and
affects sperm count (6). This suggests that
this antibiotic may cause adverse effects on
testes and other accessory reproductive
organs.

The present study was designed to assess
the possible effects of different doses of
gentamicin on testicular steroidogenesis and
to ascertain whether these changes are
permanent or reversible.

METHODS

Adult laboratory inbred male Wistar
rats, of body weight 180-200 gms, were
used. Animals were maintained in well
ventilated room with 12 hours light/dark
cycle and diet, prepared in the laboratory
(7). After 7 days of acclimatization, they
were divided into groups, of 10 animals
each.

Group I served as control and received
an appropriate volume of the vehicle (sterile
water) injected intramuscularly. Group
II-IV animals were administered
intramuscularly with gentamicin sulphate,
dissolved in sterile water at doses of 40, 60,
80 and 100 mg/kg respectively for 7 days,
everyday between 10.30 am and 11.30 am.
Group VI received a similar treatment as
group V, ie gentanicin 100 mglkg but were
given an additional recovery period of 15
days after the 7 day drug treatment. At the
end of the drug treatment, animals of all
groups excepting those of group VI were
fasted overnight and sacrificed by
decapitation from 7-00 to 11-00 hours to
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avoid any possible diurnal variation. At the
end of a 15-day recovery period, animals of
group VI were also sacrificed in a similar
fashion.

Subsequently testes were dissected out,
adhering blood and tissue fluid blotted clean
and a portion homogenised in cold, 0.2 M
Sucrose buffer at 4°C, to assay the activities
of 3P hydroxysteroid dehydrogenase and 17P
hydroxysteroid dehydrogenase (8). Rest of
the tissue was frozen immediately at-20°C
for analysis of ascorbic acid (9) and
cholesterol (l0), spectrophotometrically.

All results were expressed as
Means ± SEM and were statistically
analyzed using student's 't' test. P<0.05 was
taken to be statistically significant.

RESULTS

Gentamicin treatment significantly
reduced the activities of the two
steroidogenic enzymes namely 3 p
hydroxysteroid dehydrogenase (3 p HSD)
and 17 p hydroxy steroid dehydrogenase
(17 P HSD) in a dose dependant fashion
(Table O. A significiant increase in
cholesterol level [P<0.05] was also observed
in the group IV & V animals receiving 80 &
100 mg/kg gentamicin, respectively while,
concentration of ascorbic acid decreased
significantly [P<0.05].

On the other hand, 15 days after
withdrawing the drug, in the group V
animals, the two steroidogenic enzymes
showed a significant elevation, (Table II) as
compared to the normal control as well as
drug treated rats, receiving 100 mg/kg b.wt
[P<0.05J. The ascorbic acid and cholesterol
levels, however, reverted to a near normal
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TABLE I : Effect of gentamicin sulphate at different doses on 17 ~ hydroxysteroid dehydrogenase,
3 ~ hydroxysteroid dehydrogenase activities, ascorbic acid and cholesterol contents in
the adult male rats [Means ± SEM; n=10/group]

Treatment 17f3 hydroxysteroid 3f3 hydroxysteroid Ascorbic acid Cholesterol
mg/kg b.wt. dehydrogenase dehydrogenase (mg / gm tissue) (mg / gm tissue)

(U I gm tissue) (U I gm tissue)

Control 151.71±8.21 167.35±6.50 185.3±6.64 2.44±0.16

Gentamicin
40 mg/kg b.wt. 150.5±7.35t 167.0±6.0t 180.5±7.60t 2.43±0.16t

60 mg/kg b.wt. 145.75±5.65t 165.2±7.50t 175.5±5.50 t 2.40±0.15t

80 mg/kg b.wt. 100.5±7.5* 90.50±6.75* 1l0.35±7.45* 2.55±0.17*

100 mg/kg b.wt. 95.49±6.50 # 88.22±5.76 # 90.23±8.21 # 2.82±0.18 #

*P<0.05 experimental group as compared to the control
# P<O.OO 1 experimental group as compared to the control

tp = NS

TABLE II : Effect of gentamicin sulphate (l00 mg kg-1 f.wt.im) on 17~ hydroxysteroid dehydrogenase,
3~ hydroxysteroid dehydrogenase activities, ascorbic acid and cholesterol contents in the
adult male rats and the withdrawal effect after 15 days [Means ± SEM; n=10/groupl

Parameters

17P hydroxysteroid dehydrogenase
3 b hydroxysteroid dehydrogenase
Ascorbic acid (mg.lgm tissue)
Cholesterol (mg.lgm tissue)

Control Group

151.71±8.21
167.35 ±4.07
185.32±6.64

2.44±0.16

Gentamicin Group

95.49±6.50*
88.22±5.76*
90.23±8.21*

2.82±0.18*

Withdrawal Group

249.09±8.86**'·
206.9±2.97**'

180.21±6.51 **
2.48±0.21 **

*P<0.05 gentamicin group compared to the control group
**P<0.05 withdrawal group compared to the gentamicin group
@P<0.05 withdrawal group compared to the control group

value, after 15 days of recovery from the
drug therapy.

DISCUSSION

The steroidogenesis in testes is under
physiological control of two dehydrogenases.
A constant supply of ascorbic acid and
cholesterol is also required in the testes for
the formation of the steroid hormones. Both
the enzymes are directly involved in
biosynthesis of testosterone from
pregnenolone. Any alteration in the activity
of these two enzymes reflects on the
androgen production. Reduced activities of
these steroidogenic enzymes in mature
testes of adult rats indicate reduced
steroidogenesis (11).

Role of cholesterol (12) as precursor
molecule in the synthesis of steroid
hormones is well established. In this study,
cholesterol content In the testes of
experimental group of rats showed
significant increase as compared to the
normal control. This high accumulation of
cholesterol may suggest the non utilization
of lipid towards testosterone biosynthesis
and thereby corroborates gentamicin
induced reduced steroidogenesis.

Ascorbic acid, an easily diffusible water
soluble biological reductart, is found in
abundance in testes (13), where it plays an
important role in testicular hormonogenesis
(14). Induction of stress on a living body
alters ascorbic acid concentration in
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metabolically active tissues as well as in
tissues with steroidogenic potentiality. Its
deficiency leads to aspermiogenesis along
with elevation of cholesterol. In the present
study, it is evident that gentamicin
causes elevation of testicular cholesterol
alongwith impairment of spermatogenesis
accompanied by a significant reduction in
ascorbic acid Gentamicin induced
mobilization of ascorbic acid from the testis
may also lead to decreased reproductive
potentiality.

All the parameters showed alteration in
a dose dependant fashion, 40 and 60 mg/kg
being the least effective in causing an
alteration of the steroidogenic enzymes as
well as the levels of cholesterol and ascorbic
acid whereas 80 mg/kg gentamicin caused
significant alteration and 100 mg/kg caused
highly significant alteration.
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After 15 days interval for recovery from
the drug treatment at a dose of 100 mg/kg,
ascorbic acid and cholesterol content
reverted to normal or near normal levels.
However, the activities of the two
steroidogenic enzymes showed a significant
elevations compared to the normal control
as well as compared to the drug treated
group of rats. This may probably be
explained on the basis of fact that
withdrawal from gentamicin causes a
compensatory rise in the activities of these
two enzymes.

Therefore it can be conclued that a short
term treatment with gentamicin for 7 days
at different doses of 40, 60, 80 and 100 mg/
kg tends to lower the activities of the two
steroidogenic enzymes in a dose dependant
fashion. However, all these alterations are
reversible.

REFERENCES

1. Betts RF, Valenti WM, Chapmen SW, Chonmaitree
T, Mowrer G, Pincus P, Messner M, Robertson R.
Five year surveillance of aminoglycoside usage in
a University hospital. Ann Intern Med
1984; 100 : 219-222.

2. Smith CR, Lipsky JJ, Laskin OL, Hellman DB,
Mellits ED, Longstreth J, Leitman PS. Double
blind comparison of the nephrotoxicity and
auditory toxicity of gentamicin and tobramycin. N
Engl J Med 1980; 302 : 1106-1109.

3. Butler RR, Jr., Wise WC, Halushka PV, Cook JA.
Gentamicin and Indomethacin in the treatment
of septic shock: effects on prostacyclin and
thromboxane A2 production. J Pharmacol Exp Ther
1983; 225(1): 94-101.

4. Linton EA, Whitehead SA. Role of arachidonic acid
metabolites in the hypothalamic control of
ovulation in the rat. Bioi Reprod 1980; 23(4) : 726
732.

5. Farnsworth WH, Hoeg JM, Maher M, Brittain EH,
Sherins RJ, Brewer HB. Testicular function in type
II hyperlipoproteinemic patients treated with
lovastatin (mevinolon) or neomycin. J Clin
Endocrinol Metab 1987; 65(3) : 546-555.

6. Ghosh S, Dasgupta S. Gentamicin sulphate induced
alterations in phosphatase activities in the
reproductive system of male rats. Med Sci Res
1992; 20: 717-718.

7. Hawk PB, Oser BL, Summerson WHo In: Practical
Physiological Chemstry (Oser, BL ed). 13th ed. New
York, London McGraw-Hill Book Company 1954.

8. Deane HW, Rubin BL, Drik EC, Lobel BL, Leipsner
G. Trophoblastic giant cells in placenta of rat and
mice and their probable role in steroid hormone
production. Endocrinology 1962; 70: 407-419.

9. Roe JH, Kuether CA. The determination of ascorbic
acid in whole blood and urine through the
2, 4-dinitrophenylhydrazine derivative of
dehydroascorbic acid. J Bioi Chem 1943; 147: 399
407.

10. Sperry WM, Webb M. A revision of the
Schoenheimer- Sperry method of cholestrol
determination. J Bioi Chem 1950; 187: 97-106.

11. Baillie AH, Fergusson MM and McHart D. In:
Developments in Steroid Biochemistry, N. Y. Acad
Press 1960; 10-25.

12. Krum AA, Morris MD, Bennett LL. Role of
cholestrol in the in vivo biosynthesis of adrenal
steroids by the dog. Endocrinol 1964; 74: 543-547.

13. Kolbe E. Recent Knowledge concerning the
biochemistry & significance of ascorbic acid
Z Gesamte Inn Med 1984; 39(2): 21-27.

14. Chaudhury AR, Dewan A, Gandhi DN. Toxic effects
of lead on the testes of rat. Biomed Biochim Acta
1984; 43(1):95-100.


