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INTRODUCTION

Cafish species are teleostean

omnivorous(mostly carnivor-
ous) fresh-water fish living in dif-
ierent countries e.p. Egypt, India
and U.S.A. Caifish spawn and
hatched at water temperature 24-

21°C (Roy & Pal, 1986 and El-
Bolock, 1973). It's 2 muscular fish
of a good eating quality and com-
mercially important as its protein
content is higher and fat contant
lower (Zeinab, 1984) than in major
carp (Roy and Pal, 1986). The fish
can be cultivated in all types of
iresh water such as rivers, canals,
swamps, ponds, ditches and dere-
fict water areas. Nutritive, metabol-
ic and biochemical studies of this
species are still scarce.

Nutrition and metabolism in
marine fish have been extensively
reviewed by Cowey and Sargent
(1979) and Walton and Cowey
(1982) and it is clear that fish differ
from mammals with respect to the
relative roles of die
drates, lipid and protein in the pro-
duction of metabolic energy. The
major portion of the energy re-
quirements of many species of fish

carbohy- -

are met by catabolism of dietary
protein and lipid whereas dietary
carbohydrates 1s poorly utilized as
an energy source. This is in con-
trast to homoiothermic mammals
where the major amount of meta-
bolic energy for body heat and
physical activities is gained from

efficient carbohydrate catabolism
(Madge, 1975). The effects of rela-
tively high carbohydrate/fat diets
for fish are variable depending on
the species being considered, e.g.
Yellowtail fish (Seriola quinguera-
diata) fed high carbohydrate diet
showed impaired growth and inef-
ficient digestion of carbohydrate
(Shimeno et al., 1979). Similarly
the protein utilization reported for
juvenile turbot fed on high lipid
diets (Bromley, 1980) also resulted
in undesirable effects including the
production of a carcass with excess
lipid deposition. On the other hand,
no adverse effects were reported to
accompany improved protein con-
version in plaice fish, fed carbohy-
drate supplemented diets (Cowey
et al., 1975). In considering a par-
ticular species, information on the
ability of that species to digest,

absorb and metabolise particular
nutrients is therefore useful in for-
mulating diets which will give the
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most economic food to product
conversion.

Although there are reports on
digestive lipases, carbohydrases
and proteas in the alimentry tract
of different marinefish species |,
there are scarce references to meta-
bolic hydrolases and blood chemis-

values in blood of Nile catfish
"Clarias Lazera".

The present study aimed to in-
vestigate:

1. Plasma level of some mela-
bolic hydrolases responsible for
lipid and carbohydrate metabolism
as well as:

2. Plasma total protein, glucose,
total calcium, inorganic phosphor-
us and potassium, in both sexes of
Nile catfish Clarias Iazera.

MATERJALS AND
METHOS
1 using a heparinized syringe.
Plasma was separated and stored in

plastic vials at -20°C in a deep
freeze till assay:

(1) Lipase activity was analysed
using kit, according to the method
adopted by Weisshaar (1981).

(2) Amylase actlivity was as-
sayed using kit, according to the

method adopted by Smith and Roe

(1957).

(3) Total protein was estimated
by the method of King and Wot-
ton (1959).
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(4) Glucose level was estimated
using kit, according to the method
of Trinder (1969).

(5) Total calcium (using kit) ac-
cording to Weisssman and Pilleg-
gi (1974).

(6) Inorganic phosphorus (using
kit adopted by Tietz (1970).

(7) Potasium electrolyte was de-
termined (using flame photometer)
according to Varley, et al. (1980).

Statistical analysis was done ac-
cording to Snedecor and Cochran

(1967) using "t" test.
RESULTS

The data presented in Table (1)
revealed that plasma lipase activity
in male Claras Jazera fish (2396.51
+ 50.62 U/L) was significantly
higher than that in female fish
(1835.70 +35441/L)atP < 0.01.

Plasma amylase activity in
male fish (110.30 + 8.50 U/dl) was
significantly higher than that in fe-
male fish (76.70 + 4.82 U/dL) at
P < 0.01. Plasma total protein level
in male fish (5.50 £0.35 gm%) was
statistically significant higher than
in fish (3.13 + 0.42 gm%) at
P < 0.01. Plasma glucose level in
male fish (109.76 + 4.83 mg%)
was significantly elevated than that
in female fish (88.43 + 3.93 mg %)
at P < 0.01. Moreover, plasma total
calcium level in male fish (7.85 +
0.31 mg%) was significantly high-
er than that in female fish (5.87 +
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Table (1): Some metabolic hydrolases and blood chemistry valves in plasma of Nile
catfish " Clarias [azera”.

Assay | Lipase | Amylase PTota_l Glucose | Total Incrganic | Potassium
(UL) | (Uidl) |Proten | mg% |Calcium | Phosphorus | (mEq/dl)
Sex (gm %) (mg%) | (mg%)
Male 239651°* | 110.30°+ | 5.50** |109.76**| 7.85** 5.82° 5.30
A 2 ko i i = o i
( 67) 50.62 | 8.50** 035 4.83 0.31 0.73 0.70
Female |183570°+| 76.70'" | 3.13** {88.43"* | 5.87'* 3. 5.66
4 1 - & 3 i i L
35 44 4.82 042 3.93 0.50 0.52 0.63
(Q)
. Meag 3 SE.
- Values having Lhe same asterisk(s) between both sexes are significantly diffcrent from each other:
2 21 P<0.01
* atP<0.05

0.50 mg%) at P < 0.01. However,
plasma phosphorus level in male
fish (5.82 + 0.73 mg%) was statisti-
cally significant higher than that in
female fish(3.77 £ 0.52 mg%) aL P
< 0.05. While no significant differ-
ence in plasma potassium Jevel was
oserved in both sexes of Clarias
lazera fish.
DISCUSSION

The present study indicated that
plasma lipase activity are in-
fluenced by sex factor of Clarias
lazera fish. Effficiency of hydroly-
sis of fatty acid esters
(triglycerides) in fish species in re-
lation to lipase activity in fish plas-
ma is still questionable.

Scarce references are available
for normal lipase assay and activity
in {ish plasma Kapoor, et al
(1975) reported that lipases are
mainly secreted from teleostean
diffuse pancreas, that hydrolyze
neutral fat (triglycerides) into dig-

UVet.Med.J.,6iza.40, 2.(1992)

lycrides, monoglycerides, glycerol
and free fatty acids. Patton, et al.
(1975) found lipase activity in the
bile of marine fish e.g. Jack
mackerel. Robinson and Wing
(1971) found thattriacylgl crols in
mammals can not pass through the
intestinal mucosa to blood circula-
tion without being cleaved to
glycerol and fatty acids by lipopro-
tein lipase enzyme.

Cowcey and Sargent (1979) de-
tected some plasma lipoprotein
particles similar in size to chylomi-
cron of triacylglycerols particles or
very low density lipoproteins in
fish intestinal mucosal blood capil-
laries. Robinson and Mead (1973)
found that lipid hydrolysis in the
fish intestine leading to free fatty
acids.

Free fatty acids, are absorbed
and transported by portal vein
via"Enterohepatic circulation” to
the liver where synthesis and ex-
port of triacylglycerols follow. The
cyclostomes and elasmbranchs
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contain \ waxy fatty acid in their
blood plasma (Benson and Lee,
1975). However, Bilinski (1974)
detected a lysosomal triacylglyce-
rols lipase in lateral line tisssue of
rainbow trout, that involved in in-
tracellular degradation of triacyl-
glycerols and could be translocated
from cells to be present infish mus-
cle. Patton et al. (1975) found that
fish bile lipase had a positional
specificity similar to that of mam-
malian pancreatic lipase.

Present results indicated that
plasma amylase level are in-
fluenced by the sex of male has a
higher activity than female. In Ti-
lapia (herbivorous fish), amylase
enzyme has been found in all parts
of digestive tract (Nagase, 1964).
Moreover, he added that intestinal
amylase of Tilapia is more acive
than gastric amylase in carbohy-
drate digestion. Bergot (1981) sug-
gested that diffuse ramified non
compasct pancrease of carnivorous
fish is responsible for pancreatic
amylase secretion. Kapoor, et al.
(1975) found that intetina amylase
activity is higher in herbivorous
fishes such as carp than in the in-
testinal caseca of more carnivorous
species such as Salmon, Cod and
Flounder. Glass, et al. (1987)
found that O< -amylase was prin-
cipally located in pyloric caeca and
foregut in marine flatifish and at-
lantic halibut. Clark, et al. (1984)
found that amylase of carnivorous
fishes was activated by calcium
ions. Therefore, the significant ele-
vation of plasma amylase level in
male fish may be referred Lo risc in
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free Ca++ions in plasma of male
clarias fish.

Moreover, the results in the
present investigation revealed that
plasma total protein levels are in-
fluenced by sex factor of Clarias
lazera fish. Present results are in
agreement with Matthews (1975)
who concluded that the absorption
efficiency of degradation products
of protein from intestinal content
(amino acids or peptides) might in-
fluence the circulating plasma total
protein. Contrary, Haschemyer
(19734y sex. Male has a higher Ca
& P levels than females. This
might be due to the influence of fe-
male sex hormone (estrogens) on
calcium absorption in female fish.
Estrogens have been found to de-
crease growth by reduction in body
weight and retardation of skelton
development in channel catfish
“body fish" (Bulkley, 1972). Ogi-
no and Takeda (1976) found that

25 dihydroxycalciferol

(precursor of Vit. D) is essential
for uptake of calcium from 1intes-
tine of carp. However, the eleva-
tion of plasma calcium and phos-
phorus level in male Clarias fish
might be due to indircet effect of
androgenic hormones on Ca and P
absorption via enhancement their
uptake from the intestine. Moreo-
ver, the results in the present in-
vestigation may help in the formu-
lation of catfish meal in fish
culture. Sakamoto and Yone
(1973) round that best somatic
growth of marine fish species re-
quire a dietary calcium: phosphor-
us ratio (1:2) in the proteinaceous
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dietary meal of cultivated red sea
bream fish, but this ratio is very
different from that of freshwater
fish. Results in this work , showed
that Ca:p ratio in plasma of Clarias
lazera fish is about (1.5:1). No sig-
nificant difference in plasma potas-
sium levels in both sexes of Clarias
lazera fish.

Present results revealed that
plasma levels of lipase & amylase
activity, total protein, glucose, cal-
cium and phosphorus are signifi-
cantly different from male to fe-
male in Clarias lazera fish, this
difference may thus be regarded as
a sex-response. However, most
male fish have a higher anabolic
and muscular activity than female.
Fagerlund and McBride (1977)
reported that 17 O< methyltestoste-
rone causes and increase in food
conversion and utilization efficien-
cy in salmon.

In conclusion, the present work
shows that plasma values of lipase,
amylase, total protein, glucus_e, cal
cium, phosphorus and potasstum 1n
Clarias lazera fish have been
proved.

SUMMARY

In the present study some metabolic
hydrolases and plasma chemistry values
were studied in Clarias lazera, the ob-
tained results showed that:

(1) Plasma lipase level in male Clarias
lazera fish (2396.51 + 50.62 U/L) was sig-
nificantly higher than that in female fish
(1835.70 +3544 U ar P < 0.01.

vet.Med.J.,Giza.40, 2.(1992)

(2) Plasma amylase level in male fish
(110.30 + 8.50 U/dl) was significantly
higher than that in female fish (76.70 +
4.82 U/dl) a P < 0.01.

(3) Plasma total protein level in male
fish (5.50 + 0.35 gm%) was significantly
higher than that in female fish (3.12 +
0.42gm%)atP < 0.01. '

(4) Plasma glucose level in male fish
(109.76 + 4.8mg%) was significantly
higher than that in female fish (88.43 4
393 mg®) at P <0.01 (5) Plasma total
calcium level in male fish (7.85 + 0.31
mg %) was significantly elevated than that
in female fish (587 + 0.50 mg%) at P <
001

(6) Plasma inorganic phosphorus level
in malr fish (5.62 + 0.73 mg%) was signif-
icantly hugher than that in female fish
(3774052 mg%) aL P < 0.05.

(7) No significant difference in plasma
potassium level in both sexes of Clarias
lazera fish.
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