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Glycogen Contents and Phosphohexose Isomerase and Aldolase

Activities in Trichinella-infected Albino Rats
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Glycogen contents of liver, skeletal muscle and diaphragm and
phosphohexose isomerase (PHI) and aldolase activities of serum, liver and
skeletal muscle were studied in Trichinella infected albino rats on 2, 5, 13,
21, 28, 35, 50 and 60 days of postinfection. Glycogen content of liver, skeletal
muscle and diaphragm was slightly increased at early days of infection but
at later days it was reduced gradually. PHI and aldolase activities of serum,
liver and skeletal muscle of the infected rats remained unchanged at early
days of postinfection, afterwhile the values were gradually increased when

compared with the controls,
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Introduction
Trichinosis has been recognised as one of
the important meat borne helminthic

zoonoses. A tentatively calculated 27 million
cases of trichinosis in the world, present a
serious challenge to meat hygienists and
epidemiologists as well as to parasitolo-
gists (Dolman 1957, Damodar & Narayana
Rao 1982). Trichinella spiralis is the causative
agent of this infection. It has been reported
that infection with T. spiralis appears to
interfere the phenomenon of carbohydrate
metabolism in host (Von Brand 1966, Saz
1969). Glycogen is the main carbohydrate

reserve in animal tissues and growing
parasites wutilise glycogen as one of their
vital nutritional requirements; thus, carbohy-
drate metabolism is affected during
Trichinella infection. Glycolytic enzymes
may also be affected in this infection. The
attempt reported so far, to study the variation
of glycogen content in different tissues of
host at different periods of parasitic infection
is inadequate and studies on glycolytic
enzymes have not, to our knowledge, been
reported. It was therefore considered worth-
while to investigate the variation of glycogen
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contents and activities of PHI and aldolase
in different key organs of Trichinella-infected
albino rats at different periods.

Materials and Methods

The strains of Trichinella spiralis obtained
from the Calcutta School of Tropical
Medicine, Calcutta, were maintained in
laboratory-bred albino rats. Autopised rats,
less than 7 months post-infection, were
subjected to pepsin digestion at 37°C and
the larvae were collected. Fourty-eight
albino rats (male) of local strain (inbred in
our laboratory) weighing about 50-60g
were divided into 2 groups, 24 in each; as
control or non-infected (C) and infected (T).
The animals of T group were infected with
identical number of larvae (1000-1200 larvae
per animal) following the procedure as
described ecarlier (Mandal et al. 1984). The
animals were individually caged and main-
tained on standard diet (Hazra et al. 1982)
and water ad libitum up to the time of experi-
mentation. Three infected animals were
sacrificed at a time and on 2, 5, 13, 21, 28,

35, 50 and 60 days of postinfection along
with the same number of corresponding
controls side by side. Blood, liver, skeletal
muscle and diaphragm were collected in
chilled container for experimentation.
Estimation of glycogen was done following
the method of Carrol et al. (1956), PHI by
Slein (1955) and aldolase by Sibley and
Lehninger (1949).

Results

Glycogen contents of liver, muscle and
diaphragm were slightly raised in the
infected host at early stage but at later
stage the lIevels were reduced gradually
when compared with the corresponding
controls (table 1). It is evident from the
results (table 2) that PHI activity of serum,
liver and skeletal muscle in the infected host
remained unchanged up to 13 days of
postinfection but afterwards it raised
significantly with the days of postinfection.
The change in the aldolasc activity (table 3)
of serum, liver and muscle of the infected

Table 1 Glycogen content of liver, muscle and diaphragm of Trichinella infected albino rats at different periods

of postinfection (n=3, + Standard error)

Days of Liver (mg/g) Muscle (#g/g) Diaphragm (mg/g)
postinfection
B A B A B
2 30.24+3.5 33.842.3 702.54:10.4 745.04+13.26 3.440.54 3.440.44
5 34.34+3.6 36.542.1 709.0+11.3  796.6+14.50 3.340.42 3.440.38
13 32.5+2.4 35.61£3.1 713.0+10.6 622.2:412.16 3.240.46 3.5:40.51
21 36.41+2.5 30.242.8 680.0+16.1 456.3110.6c 3.3:40.76 3.640.35
28 30.6+2.1 26.342.1 666.5114.8 325.248.5¢ 3.3+0.34 3.140.26
35 34.14+1.8 24.54+1.5%  711.0412.3  301.347.5¢ 3.440.21 2.840.14
50 32.3+2.5 211.7:1:1.4“ 696.54+13.4 257.2+£7.1¢  3.440.31 2.440.144
60 36.542.3 18.241.2¢ 709.0+11.6 240.545.4c  3.310.25 1.8£0.09¢

Values for the control animals (A) were significantly different from those for the corresponding infected ones (B)

*P<0.05; *P<0.01; ¢P<0.001
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Table 2 Phosphohexose isomerase activity of serum, liver and skeletal muscle of Trichinella infected albino rats

at different periods of postinfection (n=3, =+ Standard error)

Days of Serum (unit/mi) Liver (unit/mg protein) Muscle (unit/mg protein)
postinfection " B n 5 n 5
2 5.6+0.41 6.11+0.74 7.440.86 7.840.64 3.54+0.21 3.6+0.42
5 4.940.36 5.040.84 7.64+0.49 8.240.58 3.940.36 3.440.51
13 6.240.84 6.240.91 8.440.54 8.8+0.64 3.54+0.54 4.040.43
21 7.240.42 15.54+1.219 9.1+0.79 14.640.984 4.1:tb.46 7.240.38¢
28 5.940.71 16.8+1.01¢ 8.3+0.81 15.240.962 3.5+0.43 10.140. 54¢
35 8.14+0.38 17.94:1.28¢ 8.110.45 16.34+1.126 3.7+0.39 12.040.94¢
50 6.64+0.42 18.441.32¢ 7.8+£0.54 18.4+1.01¢ 3.9+0.41 13.5+1.21¢
60 5.8+0.39  18.6:+1.54¢ 7.63+0.62  20.5+1.36¢ 4.0+0.52 15.1:£1.14¢

Values for the control animals (A) were significantly different from those for the corresponding infected ones (B)
AP <0.05; *P<0.01; eP<0.001

Table 3 Aldolase activity of serum, liver and skeletal muscle of Trichinella infected albino rats at different periods
of postinfection (n=3, + Standard error)

Days of Serum (unit/ml) Liver (unit/mg protein) Muscle (unit/mg protein)
postinfection
A B A B A B
2 3.840.21 4.1+£0.76 8.940.54 9.1£0.61 6.240.31 6.5+0.82
5 2.940.24 3.24:0.48 9.6:+0.64 9.6+0.68 6.240.43 6.6+0.74
13 4.640.31 5.340.36 9.5140.85 9.8+0.82 5.440.34 6.4+£0.42
21 2.84+0.28  11.2+41.01¢ 10.1+1.04  13.340.94 6.1+£0.35 12.240.58¢
28 3.1+0.36 12.140.95¢  10.440.91 15.64-1.064 6.510.36 18.3+1.21¢
35 5.2+0.25  13.541.31% 8.840.82  17.311.05¢ 5.940.29 19.541.42¢
50 4.5+0.32 14.61+£1.26c 9.340.92 19.841.21¢ 5.240.41 20.741.54¢
60 2.5+0.34  16.3+1.42¢  9.141.01  20.941.36¢ 6.310.36 21.6+1.31¢

Values for the control animals (A) were significantly different from those for the corresponding infected ones (B)
*P<0.05; *P<0.01; ¢P<0.001
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hosts was on a pattern similar to that of
PHI activity. It did not undergo any
appreciable alteration wup to 13 days of
postinfection but afterwhile it was gradually
increased.

Discussion

During early stage of Trichinella infection
the larvae interferes the carbohydrate
metabolism of host only by consuming the
blood glucose, a period when intestinal
mal-absorption of glucose occurs (Olson &
Richardson 1968). It seems probable that
at that stage neoglucogenesis is increased
and the host will try to store glycogen in
tissues like liver, muscle and diaphragm for
temporary period. Slight increase in
glycogen content of the infected host could
have also resulted from the inhibition of
glycogen  breakdown. But the actual
mechanism is still unknown. During later
days of infection, a large number of larvae
settled in diaphragm and skeletal muscle
and probably utilise glycogen as one of their
vital nutritional requirements. Glycogen
depletion in liver, muscle and diaphragm
at later days of postinfection may be due to
this accumulation of glycogen by the growing
parasites.

Probably at early stage of postinfection,
invasion of parasitic larvae into the muscle
did not occur which explain for the unaltered
enzymatic activities in the infected host.
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enzymes are being released. So the concen-
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postinfection.

In the light of the present results it appears
that tissue glycogen of host is partly utilised
by the larvae and due to this, carbohydrate
metabolism in the infected host is affected
along with the PHI and aldolase activities.
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