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Abstract: The methylmercurry chloride (MMC) administered at doses of 5 and lO[J.g/kg over a
period of90 days to male rats caused enzymatic impairments in testicular tissue. The study at

intervals of 15,30,60 and 90 days showed gradual diminution of testicular weight and gradual

decrements in testicular protein and inhibition in testicular succinic dehydrogenase activity.

Histochemical and biochemical studies revealed that testicular acid phosphatase activity was also

inhibited at both the doses of MMC treatment. The inhibition of enzyme activity in testicular

tissues afler MMC treatment caused the impairment of both spermatogenesis and steroidogenesis

in raU.
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INTRODUCTION

Earliar studies indicated the structural alterations
in testicular tissues of different mammalian species
exposed to mercury compounds (). Moreover,
morphological deformations and inhibition of
spermatogenesis have been reported in methyl­
mercury administered mice (2). Steroidogenic
impairments in testicular tissues have also been
confirmed after methylmercury treatment (3).
Present study was undertaken with a view to note
the alterations in different biochemkal and histo­

chemical parameters of the testicular tissues after
methylmercury chloride treatment.

METHODS

Sixty five healthy male rats (Charles Foster strain)
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weighing 70±5 g were used in the present study.
The rats were divided into three major groups. The
animals were supplied with standard animal chow
and water ad libitum. Body weight of the animals
were recorded twice a week.

Methylmercury chloride (MMC) was dissolved in
10 mM Na2COa and NaHCOa buffer, pH 9.2. The
conirol rats (group I n =25) were intraperitoneally

administered vehicle while group II and group III
rats (n =20 each) were treated intraperitoneally with
5 and 10 p.g MMC/kg, daily, respectively, over a
period of 90 days.

Five animals from each group were sacrificed on
day 0 (only control) and immediately after 15,30,60
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and 90 d:lys of treatment The testes were cleanly
dissected out and weighed. Five testes from each

group in each duration were homogenized in ice cold
water for biochemical estimations. Testicular
proteins were estimated by Lmvry ct al (4). Succinic
dehydrogenase (SOH) and acid phosphatase
(ACPase) were estimated using sodium succinate
and disodium phenyl phosphate, respectively, as
substrates (5, 6).

Remaining five testes from each group On each
duration of the experiment were immediately taken
to the cryostatic chamber. 12J.'m fresh sections at
- 20°C were cut, placed on coverslips and incubat­
ed at 3rC for 45 min in media containing sodium

13-glycerophosphate as substrate (7). Substrate free
media served as reaction control.

Statistical analysis of the data was performed by
Student's 't' test.

RESULTS

Significant gradual decrease of testicular weight
was noted on day 15 onwards in both the MMC
administered groups (Table I).

Biochemical studies: In the control rats testicular
protein, SDH and ACPase gradually increased till
day 60 and thereafter the levels were maintained ti))
day 90 (Table I). Testicular protein decreased
significantly on day 15 and further gradual diminu­
tion was noted over aperiod of 90 days in both the
MMC treated groups (Table I). Levels of SOH and
ACPase also exhibited profound decrease on day 15

after MMC expcsure at both the doses. Gradual
significant decrease in SOH and ACPase was
observed over a period of 90 days (Table I).

Histochemical studies : In the control testis,
localization of ACPase was chiefly cytoplasmic. An
intense activity was observed in the Sertoli cell­
spermatid association (SSA) regions. The activity
was also localized in the Leydig cells (Fig. Ia).
After MMC treatment gradual decrease in ACPase
activity was observed on day IS onwards. However,
on days 30 and 60 the activity in SSA region showed
little increase as compared to the one observed on
day 15 in the same group (Fig. Ib). Compara­
tively, less enzyme activity was observed on day 90
in the 10 J.'g ]\,1 MCfkg dose group than in the

T ABLE I : Effect of methylmercury chloride (MMC) on testicular weight, protein, succinic dehydrogenase
and acid phosphatase.

Testicular weight Protein Succinic dehydrogmase
mg/g tisSl/' V-g jorma.con: 15 min

Days Groups g

(n=IO) (n=5) (n=5)

Day 0 Control 0.383±0.040 74.1O±0.820 216.10±4AOO

Day 15 Control 0.720±0.030 98.30± 1820 263.40±3 040
5 V-gMMC:kg 0.600±0.040* 70.20± l.fi90* 176. 0±1.150**
10 V-gMMC/kg 0.610±0.010* 53.00±0.150* * 147. 7±I.750**

Day 30 Control 1.200±0.030 108.30±3.430 211. 1± 1.230
5 !LgMMC/kg 1.I00±0.030** 65.30±2.150** I 78.70±3.630*'"
10 (LgMMC/kg 0.94U±0.030** 50.00±1.890** 155.60±2.350**

Day 60 Control 1.340±0.010 134.50±3.820 320.10±2.610
5 V-gMt-.1C kg 1.l20±0.003** 60.10±2.010** 184.30±0.760**
10 V-gMMC/kg I. 03±0.020** 42.00±2 540** 154.90± 1.210**

Day 90 Control 1.430±0 020 136.00±3400 325.60± 1.330
5 V-gMMCkg I. 18±0.020** 54.20± 1.90** 177 50±1.11O**
10 {LgMMC kg I. 09±0.010** 30.60± 1.72** 150.70±0.8GO**

Each value is Mean±S.E

*P<0.05, **P<O 01

In each case significance is control Vs treated groups

A,id phosphatase
wr:olellitre

(n=5)

76.40±0.930
137.80±2.210
82.20±0.870* *
61.50±2.160**

216.20±1.I70
72.30±2.800**
60AO±0.806**

254.90±5.500
68.90± 1.080**
57.10±1.370**

260.20± 1.280
60.90± 1.160**
48.30± 1390**
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Fig. I : a) Intense activity of ACPase is localized in Sertoli cell spermatid association (SSA)
regions (A) and in Leydig cells (L). Fine granular reaction is observed in basal
part of the seminiferous tubule (1) X250.

b) Diffused activity is localized in SSA region (A) after 5 ILg MMCikg treatment for
90 daysx250.

c} Inhibition of ACPase activity is clear on day 90 in the tubules (I) and Leydig
cells (L), after 10 ILg MMC:kg treatment X 250.

The cellular turnover rate is very high in testi­
cular tissues which require high energy and SDH
activity is an index for measuring the energy status
of the cell (II). Histochemically SDH activity has
been localized intensely in post meiotic spermato­
genic cells (12). Therefore, graded inhibition of
SDH activity in testicular tissues revealed low levels

The manifestation of MMC toxicity was apparent
due to potential loss of testicular weights alongwith
concomitant diminution in testicular protein levels.
Similar observations have been noted earlier after
mercuric chloride exposure (8). Moreover, weight
loss and decrease in protein levels are considered to
be fundamental aspects of MMC toxicity (9, 10).

5 p.g MMCjkg does group. In the
tubules scattered granular reaction was
the basal compartment near the
membrane on the same day (Fig. Ie).

DISCUSSION

seminiferous
observed in
peri tubular

of energy production after MMC treatment. The
process of steroidogenesis in testicular tissues has
been mainly compartmentalized in Leydig cells.
Burton and Meikle (3) demonstrated the alterations
in the mitochondrial conversion of cholesterol to
pregnenolone in testicular tissues of MMC adminis­
tered rats. In corroboration with above data,
inhibitiC'n of SDH activity by MMC could diminish
the efficiency of mitochondria.

Acid phosphatase is intensely localized in post­
meiotic spermatogenic cells and playa significant role
in sperm formation (I3, 14). Decline in the activity
of ACPase indicated the cellular retardation in
postmeiotic spermatogenic developments. Our other
studies with mercuric chloride treatment demonstra­
ted the postmeiotic spermatogenic inhibition (8).
ACPase is an important lysosomal marker (15) and
transport of testosterone is associated with lysosomal
function (16). Inhibition of ACPase activity may
lead to impairment of testosterone translocation;
because mercury inhibited key enzyme of steroido-
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genesis, (:., 5-3~-hydroxy steroid dehydrogenase
(17, IS). Further, the post-meiotic spermatogenic
development and ACPase activity are testosterone
dependent (I9, 20) In relation to this, other
workers observed that accumulation of MMC In

pituitary and diminution of testostercne leads to
inhibition of steroidogenesis after treatment with

100~g MMC daily 5 days a week for 12 weeks in
rats (21, 22). On viewing the present results in the

light of findings of other workers it can be concluded
that MMC causes profound inhibition of both
spermatogenesis and steroidogenesis in rats after
treatment with 10/-,g/kg dose over a period of
90 days.
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