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Heavy metal input into the media, either terres-
trial or aquatic is an important aspect of environmental
pollution., Heavy metals are reported to produce toxic
effects on the tissues of various terrestrial and
aquatic animals. According to MATHIS & KEVERN (1975)
among the aquatic fauna fishes are the most sensitive
group. Toxicity of mercurial compounds to fishes has
been reported by a number of workers (GRESSON 1970,
REHWOLDT et al., 1972). Kidney, liver and brain are the
most sensitive organs easily vulnerable to intoxicat-
ion by mercurial compounds {KLEIN et al, 1972,
TAKAHASHI et al. 1971). The toxic effects of mercurial
compounds in the digestive system of fishes has been
reported by SASTRY & GUPTA (1978a,b). Kidney is one
of the most sensitive organs readily responding to
mercury intoxication. Very little information is avail-
able on the changes in enzyme activities produced by
mercury in fishes, Further, mercury can also affect the
reproductive system of fishes. Therefore, in the
present paper the changes in the activity of a few
enzymes in the kidneys and ovaries of a teleost fish,
Channa punctatus have been examined.

MATERIAL AND METHODS

Living fishes were collected from local fresh
water sources in the month of February, 1978 and maint-
ained in laboratory aquaria. The fishes were allowed
to acclimatize for four days to the laboratory condit-
ions prior to experimentation. Preliminary bioassays
conducted in the laboratory under static conditions
have shown that the LC(50) for 96 hr and the sublethal
concentration for 30 days are 1.8 mg/L and 0.30 mg/L
of mercuric chloride respectively. 75 fishes weighing
70 + 6 g were selected and divided into three equal
groups. The first two groups of fishes were treated
with LC(50) and sublethal concentration respectively
while the third group maintained in mercury free
dechlorinated tap water served as controls. 1O¥ (W/V)
homogenates of kidney and ovary were prepared in
0.25 M sucrose solution in cold, The homogenates were
centrifuged for 20 min at 1500 G and the clear
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supernatant fluids were used as the source of enzymes.
'0.016 M sodium-B-glycerophosphate was used as the sub-
strate at pH 5.0 and 9,3 for acid and alkaline phosph-
atases respectively. The enzyme activity was estimated
according to the method of MORTON (1955). For the
estimation of glucose-6~phosphatase activity, 0.01 M
glucose-6-phosphate solution was incubated for 15 min
at pH 6.5. The method of SWANSON (1955) was followed.
The inorganic phosphate liberated was quantitatively
estimated by the method of FISKE & SUBBAROW (1925),

The activity of urease was determined by the method of
HOFMANN & SCHMIDT (1953) and lipase activity was esti-
mated following the method of BIER (1955) with Tween
20 as substrate, The protein content in the homogenates
was determined by the method of LOWRY et al. (1951) with
bovine serum albumin as standard. The test described

by FISHER (1950) was employed to calculate the statis-
tical significance between control and experimental
values.

RESULTS AND DISCUSSION

The effect of mercuric chloride on the acid
and alkeline phosphatases, glucose-6-phosphatase,
lipase and urease activities in the kidney and ovary
of Channa punctatus has been investigated. The results
presented in Table 1 reveal that in fishes treated
with LC(50) of mercuric chloride for 96 hr all the
enzymes except acid phosphatase are significantly
inhibited below the normal level in both the tissues
while the latter enzyme showed significant increase
in activity in the kidney. Treatment with a sublethal
concentration for 30 days also resulted in significant
inhibition of enzyme activities in the two tissues
but this inhibition was less marked than in fishes
treated for 96 hr showing that acute treatment is more
toxic. This condition may be due to the new synthesis
of enzymes and repair of the damaged tissue. According
to PICKERING & HENDERSON (1964) heavy metal toxicity
appears to be different at higher concentration and
short term treatment than at long term exposure to low
concentration, Heavy metals, particularly mercury and
its compounds are well known inhibitors of enzymes
(BETTIGELLI 1960). According to PASSOW et al. (1961)
toxic effects of heavy metals result from their bind-
ing with biologically active constituents of the body
like lipids, aminoacids and proteins. WEBB (1$66)
demonstrated alterations in enzyme activities and
metabolic processes in animals treated with mercury,
CHANG et al, (1973) demonstrated a fall in the activit-
ies of alkaline phosphatase and glucose-6-phosphatase
and a moderate increase in acid phosphatase in kidney.
HINTON et al., (1973) have also noted an initial increase

39



*Ool€ 3e Inoy xod ugejroxd awAzus jo Bu y8d usboxlTu 3JO Dw uT passaxdxe ST AITATIOY °9
*s3TUn asedTT uT passaxdx® ST AITATIOV °P

ke
urajoad swAzue jo Bw xad pajezaqrT ejeydsoyd otuebrour jo Bw UT posSsax

L€ 3e Inoy Ixad
X8 ST A3TATIOV °*O

*[eAI91IUT 9OUSPTIIUOD

quasxad G 3B SONTPA TOIJUOD WOIJ dDUDISIITP JUROTITUDLTS ATTROTESTIE}S S83edTpur (+) °q
‘g 'S + URBW aXe SanTep ‘e

(-)9TE000°0+6G00°0  ( =)9TEOOO *C+#00"0 LLOOO*O+TLO0 0 RsupTy ICELEE )

(+)218°0 % 2S M+wﬁm.o * 99 ¥ZT'T % L8 Azeng
(+)80°T + T +)LOL°0 ¥ LE PLGO + TS Aaupmy p2SedTT
M+Wovoo.o % LPT O M+§Noo.o % 89T°0 TLOO'O % €22°0 Axeap ,asejeydsoyd
+)6200°0 + 8ET"0 +)0Z00°0 + ZET'O TO0°0 + LTZ'O AsupTy ~9=-2s02n79
Miwquoo.o + TT12°0 (+)LTO0°0 % €PT'O 6TTO0 % G220 Rzeap J2sejeydsoyd
+)SP00°0 ¥ 660°0 (+)L000'0 ¥ T80°0 LTOO°0 % 922°0 AaupTy auTTeyTY

TWoSo.o + 99T ?wioo.o * 9€T°0 0£00°0 % 09T°0 Axenp
(+)PT00°0 + TLT'O  q(+)TY00°0 + €0T°0 0200°0 + 68T°0 Asupty jesejeydsoyd pToy

shep oO¢ Iy 96

1013UCD anssTy auwAzug

Tejuawtxadxyg

pSeUSTI TOI3U0D pue TejULWTISAXS UT S8T1TATIOP swAzug

T 379Vl



and later fall in acid phosphatase activity due to
mercury intoxication. In our earlier histochemical
studies (SASTRY & AGRAWAL 1977) similar increase in
acid phosphatase activity was observed after 12 hr of
mercury treatment but alkaline phosphatase activity
was significantly inhibited. The elevation in acid
phosphatase activity is probably related to the
increase in lysosomal activity in the injured cells
occurring as part of prenecrotic changes (DEDUVE 1963,
NOVIKOFF 1961). The greater inhibition in alkaline
phosphatase activity after 96 hr of treatment with
LC(50) in the present study may be due to the increased
excretion of mercury by the kidney. Alkaline phosphat-
ase is a brush border enzyme localized in the intest-
inal mucosa and kidney tubules., According to HICKMAN
& TRUMP (1969) this enzyme is involved in the reabsor-
ption of glucose from the renal tubular lumen. The
inhibition in activity indicates that the transpghos-
phorylation reactions and absorption of glucose are
adversely effected by mercury treatment. The decrease
in glucose-6-phosphatase activity may be attributed

to the disturbances in the general metabolism of the
cell due to mitochondrial damage. According to SUMNER
& SOMERS (1953) urease is readily inhibited by heavy
metals and the present results also reveal that its
activity is significantly inhibited by mercuric
chloride.

SUMMARY

The effect of LC(50) (1.8 mg/L) and a sublethal
concentration (0.30 mg/L) of in vivo mercuric chloride
exposure on the activities of acid and alkaline phos-
phatases, glucose-6-phosphatase, lipase and urease in
the kidneys and ovaries of a teleost fish, Channa
punctatus has been studied after 96 hr and 30 days
respectively. It has been observed that the activities
of 211 the enzymes except acid phosphatase were signi-
ficantly inhibited in both the tissues. However, treat-
ment for 96 hr resulted in more marked inhibition than
30 days of treatment. Acid phosphatase showed elevat-
ion in activity in the kidney after 96 hr of treatment.
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