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Introduction

Heavy metals produce toxic effects on the tissues and alter the
physiological functioning of various systems of animals. Mercury and
copper are among the most toxic heavy metals to fishes. Toxicity of
mercurial compounds to fishes has been reported by JONES (1939), GREESON
(1970), and REHWOLDT et al. (1972). Mercury deposits in the tissues of fishes
have been reported by SMITH et al. (1974) while LOCKHART et al. (1972)
determined the elimination rate of methyl mercury in heavily contaminated
Northern pike. HINTON et al. (1973) observed liver damage in the form of
necrosis in portal areas and formation of connective tissue septa due to
methyl mercury poisoning. LIN et al. (1975) studied toxic effects of
methyl mercury on different ages of rats. CHANG et al. (1973) studied
the histochemical changes in kidney, liver and brain of rat after chronic
mercury intoxication.

Data regarding the response of teleost fishes to mercury
intoxication have been limited to description of specific tissue pathology.
The present communication deals with the alterations in the enzyme activities
that accompany mercury intoxication in the different parts of the digestive

system of a teleost fish, Channa punctatus, after treatment with L050 for

96 hours.
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Materials and Methods

Living fishes were collected from local fresh water sources and
maintained in laboratory aquaria. Specimens weighing 60-70 g each were
selected and prior to experimentation. They were acclimatized to the
laboratory conditions for 3 days. Preliminary bioassays conducted in the
laboratory under static conditions have shown that the LC50 for 96 hours
is 1.8 mg/liter. The first group of 15 fishes were treated with this
concentration for 96 hours while a second group of 15 fishes maintained in
mercury-free tap water served as controls. 10/ (W/V) homogenates of stomach,
intestine, pyloric caeca and liver were prepared in 0.25M sucrose solution
in cold. The homogenates were centrifuged for 20 minutes at 1000 g and
the clear supernatant fluids were used as the source of enzymes 0.016M
sodium B-glycerophosphate was used as the substrate at pH 5.0 and 9.3
for acid and alkaline phosphatase, respectively. The enzyme activity was
estimated according to the method of BODANSKY (1933). For the estimation
of glucose-6-phosphatase activity, 0.01M glucose-6-phosphate solution was
incubated for 15 minutes at pH 6.5. The method of SWANSON (1965) was
followed. Amylase was estimated according to BERNFIELD (1955). The sub-
strate was 0.5M starch solution and the incubation period was 1 hour.
ANSON's (1939) method was adopted for the estimation of the activities of
trypsin and pepsin. Peptidases were determined by the method of SMITH
(1950). After incubation with substrates the individual amino acids in

10 ul of the incubation mixture were separated by paper chromatography.
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The intensity of the coloured spots of glycine developed with ninhydrin

was scanned in a Systronyx densitometer.

Results and Discussion

The results of the experiments conducted are presented in tables
1 and 2.

The present work has been undertaken to observe whether mercuric
chloride produces any alterations in the activity of digestive enzymes.
Mercurybcompounds are known to produce severe damage in liver and kidney
of fishes but very few references are available on the effects in the
digestive system, though some amount of mercury enters the digestive system
through food. In the present study, confined to a short term 96 hour LC50
treatment, it has been observed that mercuric chloride does not produce
any significant alteration in the activity of digestive enzymes. Signifi-
cant inhibition occurred only in the activities of the hepatic phosphatases
showing that the physiological functioning of this organ is affected. The
decrease in the alkaline phosphatase activity may be due to either the
direct action of mercury or the toxic effects it produces in the liver.
HINTON et al. (1973) and KENDALL (1975) reported similar inhibition in the
hepatic alkaline phosphatase activity in fishes. Feeding methyl mercury
to pike is reported to produce toxic changes in liver. Cellular damage
is usually accompanied with an increase in acid phosphatase activity.

But in the present study the activity is inhibited which again may be due

355



*TBAI97UT 9IUSPTFUOD Jusdiad Gp IJB SONTRA T[OIIUOD WOIJ 9OUSISIITP IUBDTITUSTS ATTEOFISTIPIS S9IBIIPUT (+) °q

*(*d'S F uesy)

DolE 3B anoy 19d urejoad onsstl yo 8w xad pejeasqyy 93rvydsoyd oruediour Jo °Bm uy possaadxe ST LITATIOV ‘®

(-) v9°1 99000°0 F 7SS0°0 0T200°0 ¥ 0850°0 € ©BO9BD JTIOTLg
(+) 18°¢ L1000°0 ¥ 0650°0 $8000°0 ¥ 929070 € sutisajuy aseaeydsoyd
(+) 85°y 8£000°0 T 7£90°0 0E£T00°0 ¥ 62£0°0 £ yoewo3g ~9—°809nTd
(=) 00°1 99000°0 ¥ T/50°0 T9T00°C ¥ 9950°0 £ 19ATT
(=) sz9°0 0%000°0 F £160°0 €9000°0 + £.60°0 ¢ ®o9®D OTI0TLg
(+) 8¢'¢€ £2000°0 F ¥%S0°0 0STO0'0 * 8850°0 € aurlsajuy asejeydsoyd
(-) 00°T 90200°0 ¥ TES0°0 £6000°0 T S%S0°0 € yoemolg PIOV
(+) sT1°y 99000°0 T SZ%0°0 €L000°0 F 8S%0°0 € I9ATT
(+) 99712 06000°'0 ¥ 8950°0 9£000°0 ¥ 09£0°0 € ®B29ED DTI0TAd
(+) 69°LT €2000°0 ¥ 0/%0°0 07000°0 * 86£0°0 € 2uf3s9luUL asejeydsoyd
(+) 1821 00T00°0 7 08%0°0 90T00°0 ¥ T290°0 £ yoemoIg SUHEIY
a(+) 65°8 07000°0 F S¥%0°0 £1000°0 ¥ ¥6%0°0 € oAt
aourd pa1onpuod
~T3TulTS Te3luswraadxyg T0a31009 sjusurxodxa anssyg audzuy
30 To497 Jo zaqunpy

;SPUSTF ToI3u0d pue Teauawiaadxs uy soseaeydsoyd jo saT3ITATIOR By

T J19V1



*TRAISJUT 9OUSPTIUOD Jus012d Gg ' Sanfea [OIJUOD WOIJ SIOULSIIIITP JUeOTITudTs ATTEOTISTIRIS S9IBDIPUT (+) °9
*g°S F UB3K dXE SONTEA °®

(anoy

(-)880°0 %600°0 ¥ SST°0 0TY0°0 F ZST°0 € ®©J9ED DTI0T4d /ure3loid -3u

/ouro4T8 *3m)

(=o't 6L00°0 ¥ 0ST°0 0L00°0 ¥ £¥I°0 € auT3saIuL aseursoure)

(anoy

(=)e1y” 0F . 0 F . 809D DTIOTA /ure3osd -Bu

€IV 1 %600'0 ¥ €81°0 £900°0 T 9610 £ TI0TLd /outoAT8 -8m)

(-)881°0 TI00°0 7 TLI°0 {S00°0 F TLT"0 € aur3sajuy ssepradedrp

QUTOAT3-TL0LTH

(anoy

(-)oTzZ°0 9€00°0 ¥ TLI'O 6900°0 ¥ ¥L1°0 ¢ ©BO9®BD DTI0TLg /ureload *3u

=) . o = . o - . SUT1S91U /2uto£18 -3m)

(-)(1€°0 0500°0 ¥ 091°0 610°0 F 9ST°0 € T3sa3u] osepradyal

(-)o%0°0 LOTO*0 % 0ST°0 6.0°0 F 2ZST°0 € I9ATT UTIAT3TaL

(anoy

. o . _ urajoad *3m

(+)€ET*€E 080%°0 ¥ 9609°0 0€€9°0 ¥ ZLT%°0 € Howwo3s \mmﬂwouhu - 8m)

uysdag

(anoy

) ugajoad -8um

(+)%09°¢ 08€0°0 ¥ 08L£°0 %970'0 ¥ ISSZ°0 ¢ Bo2ED DTI0TAg \ohﬂwogmu -8m)

(+)0%¢°¢ 0L20°0 ¥ 959%°0 00.0°0 ¥ €09Z°0 € sur3selul ursd4ag,

(H€9°L 9500°0 ¥ L/0°0 6900°0 ¥ ZET°0 € ®09®BD JTI0TAJ ( 1noy

(+)50°L 0Z00°0 ¥ €60°0 0T00°0 F T80°0 € aur3sajug Jursioad -3m

U+I%9°L 0200°0 ¥ 6L0°0 L000°0 F 990°0 £ yorwolg /°so3Tew *3w)

(=zeet 9£00°0 ¥ 961°0 €800°0 F L8T°0 € I9ATT aseTAmy
aoued po 3onpuod

~I3TUlIS Telusutaadxy 10a3u0) sjuawyaadxo anssTl saudzuy
3O Ta3a9] Jo Ioqumy

pFOUST3 Toa3u0d pue Tejuswtaadxe Ul somizus SATISISTP JO SOTITATIOE® Y]

o IMVL

357



to direct action of mercury. In contrast to liver, intestine and pyloric
caeca show a slight elevation in the acid and alkaline phosphatase
activities. CHANDRA and IMAM (1973) have also reported an increase in
acid phosphatase activity in the intestinal mucosa of animals treated
with manganese, which according to ZONEK et al. (1966) is due to increased
pinocytosis. The decrease in the glucose-6-phosphatase activity may be
attributed to the disturbances in the general metabolism of the cell due
to mitochondrial damage.

Amylase and proteases have shown an increase in activity which
reveals that the digestive system is not affected by mercury treatment.
In fishes, the pancreas is diffused and in this condition also it secretes
some digestive enzymes. Under mercury intoxication, it might be possible
that the pancreatic enzymes like trypsin and tripeptidase are released
into the gut. The intestinal enzymes like dipeptedases are either unaltered

.or show a slight inhibition in activity which is statistically insignificant.

Summary

The effect of 1.8 mg /liter (LCSO) of mercuric chloride exposure
on the activities of alkaline phosphatase, acid phosphatase, glucose-6—
phosphatase, amylase, pepsin, trypsin, tripeptidase glycyl-glycine dipepti-

dase and carnosinase has been examined in Channa punctatus. The three

phosphatases have been inhibited in the liver but showed an increase in
activity in the intestine and pyloric caeca. Amylase, peésin and trypsin

have also shown a slight increase in activity. There has been no significant
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alteration in the activities of the peptidases. The results show that
mercury inhibits the activities of phosphatases in the liver but has no
significant effect on the digestive enzymes within the experimental period

of 96 hours.
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