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ABSTRACT

An experimental study was carried out to observe the effect of
species, sex and maturity on the susceptibility of rats and mice to
Cynodiplostomum azimi infection. This was estimated through the
study of the worm recovery rate, the distribution of worms within the
intestine, the prepaient period and the number of intrauterine eggs
found within the adult.

Mice were found to be more susceptible than rats, males more
than females and immature animals more than mature ones.

The possible effect of hormonal balance, mucus and immune
response on the susceptibility in different groups of animals was
discussed.

Infected animals gained less weight than the control throughout
the experiment, possibly due to malabsorption and reduced food
intake.

INTRODUCTION

Cynodiplostomum azimi is an intestinal trematode of mammalis and fish
eating birds that is found in Egypt. El-Assal (1974) and Khali (1987} studied and

reviewed its growth and development in naturally and experimentally infected hosts.
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Khalil (1987) and Tosson (1991) described the pathologic effect on both the

intermediate and final hosts.

In 1991, Huffman et al., declared that parasite establishment, survival and

fecundity are affected by host-related factors such as strain, age and sex.

The present study is undertaken to study the susceptibility of experimental
animals to C. azimi infection in relation to host species, sex and maturity and the

effect of infection on the ability of the host to gain weight.

MATERIAL AND METHODS

Live encysted metacercaria of Cynodiplostomum azimi were collected
mechanically from the skeletal muscles of the Nile fish Clarias lazera and kept in

physiological saline.

A total of 240 albino rats and 240 albino mice were divided each into 4
groups according to sex (males and females) and maturity (mature and immature) as
illustrated in Table (1). Each group contained 60 animals of the same species.
Thirty of which were fed each with 20 encysted metacercariae and were used for
infection studies, and thirty as control. From each group ten infected animals and 10

control were sacrified after one week, 4 weeks and § weeks post infection.

The intestine was longitudinally divided into three parts, the fore part (the
duodenum and jejunum), the mid part (proximal ileum) and the hind part (distal
ileun and rectum). The lumen was opened in physiological saline. Worms from

each part were collected separately in saline, counted and fixed in 70% ethyl alcohol.
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The variables used to assess the susceptibility of animal hosts for

experimental infection with C. azimi one week after infection were :

- The percentage of adult worms recovered from the intestine of the host

(worm recovery rate).
- The distribution of adult worms within the intestine of the host.

- The time of first appearance of trematode eggs in the stool of the host

(Prepatent period).
- The mean number of intrauterine eggs within the adult worm.

Changes in the mean weight gain of different groups of infected animals were
compared with controls at different time intervals; one week 4 weeks, and 8 weeks

after infection.

Student's "t" test was used to determine significant difference between

different groups of animals.

RESULTS

In the present study, all groups of animals were susceptible to C. azimi
infection. Data presented in tables (1 and 2) show that the worm recovery rate was
significantly higher in infected mice than rats (P<0.05). In both species, the
majority of adult worms were recovered from the fore part of the intestine, few from
the middle and none from the hind part. Eggs appeared earlier in the stools of
infected mice than rats. No apparent difference was observed in the mean number of

intrauterine eggs in trematodes recovered from rats and mice.
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Table (1) :

Ghanem et al.......

to

infection

Recovery rate and distribvution of C. azimi, one week

after experimental infection of rats and mice with 20

metacercariae.
Mean Reo, Recovt;eg i;i[aes ézz) from
Host I}Ilvxvrgi)gs e;;:tzery « I -
?ecovered (%) Fg;g M;ifrlte H;:g
Rats
Immature & 19.1 95.5 100.0 0.0 0.0
Mature & 18.2 91.0 98.9 1.1 0.0
Immature © 18.9 94.5 100.0 0.0 0.0
Mature @ 16.5 82.5 100.0 0.0 0.0
Mice
Immature & 19.6 98.0 100.0 0.0 0.0
Mature o 19.5 97.5 98.0 2.0 0.0
Immature o 19.1 96.0 100.0 0.0 0.0
Mature © 18.9 94.5 100.0 0.0 0.0
* Duodenum and jujenum
** Proximal ileum
**% Distal ileum and rectum
13
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Ecological and physiological.......

Table (2) : Time and percentage of earliest recovery of eggs in stool
and number of intranterine eggs of experimentally
infected rats and mice one week after infection.

Earliest recovery
Mean of eggs in stool
H Number Mean number
ost of worms 9% of of intrauterine eggs
recovered Day infected
animals
Rats
Immature & 20 ‘51% ggg‘; 7
% 5th 80%
Mature o 20 Zih 0% 6
o 5th 80%
Immature © 20 ah 20,,72 6
5th 80%
Mice
Immature ™ 20 4th 100%
Mature ™ 20 4th 100% 7
Immature (-] 20 4th 100% 7
Mamre ¢ 20 4th 100% 6

14
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Table (3) : Percentage gain in the body weight of control and
experimentally infected rats and mice.

Istweek 1st week 1st week
Host

Control | Infected | Control | Infected | Control | Infected
Rats
Immawre «” | 0.185 | 0.144 | 0.851 | 0.566 | 1.710 | 1.624
Maure ™ 0.155 | 0.141 | 0.534 | 0.513 1.350 { 0.361
Immature © 0.195 | 0.148 | 0.855 | 0.613 1.725 1.412
Mature @ 0.175 | 0.143 | 0.598 | 0.540 1.410 | 0.498
Mice
Immature & 0.510 | 0.128 1.115 | 0.448 1.850 1.704
Mature o 0.350 | 0.123 | 0.565 | 0.112 | 0.955 | 0.513
Immatureg 0.350 | 0.145 | 1.080 § 0.312 | 1.785 1.712
Mature @ 0.380 § 0.165 | 0.820 { 0.211 1.155 | 0.520

15
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As regards the sex of the host, the recovery rate was significantly higher in
males than in females (P<0.05). In all females animals, adult worms were recovered
from the fore part of the intestine. In males, the majority of the worms were
recovered from the fore part, few from the middle and none from the hind part of the
intestine. No apparent difference was observed between male and female animals in

the preparent period or the number of intrauterine eggs.

As regards the maturity of the host, the recovery rate was significantly higher
in immature hosts than in mature ones (P<0.05). In all immature hosts, adult
worms were only recovered from the fore part of the intestine, whereas in mature
animals the majority of worms were recovered from the fore part, very few from the
middle and none from the hind part. No apparent difference was observed in the
prepatent period or the number of intrauterine eggs in both mature and immature

animals.

The effect of C. azimi infection on the mean gain in the body weight of
infected animals was studied at different time intervals. Data is represented in table
(3) and figures (1 and 2). The mean gain in body weight of all groups of
experimentally infected animals was significantly Iess than that of control groups

(P>0.05) at the different time intervals.

DISCUSSION

The susceptibility of laboratory animals to trematode infection has been
estimated through the study of certain variables : the parasitic burden after infection
as expressed by worm recovery rate; the distribution of adult worms in the intestine

of infected individuals; and the ability to develop and mature within the host as
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Fig . (1) Percentage gain in body weight of control and experimentally

infected rats .
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Fig . (2) Percentage gain in body weight of control and experimentally

infected mice .
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measured by the prepatent period the number of intrauterine eggs (Hong et al.,
1983). The recovery rate, however, is the most commonly used parameter since it

depends greatly on the host's susceptibility (Chai et al., 1984).

The present results showed that mice were more susceptible to C. azimi
infection than rats. Previpus literatures showed that hosts differ in their
susceptibility to parasites (Mansour et al., 1981 and Lee er al., 1988). Moreover, it
was reported that different strains of mice have different degrees of susceptibility
(Chai et al., 1984). Dobson (1966) suggested that the innate and natural immunity
of the host constitute a barrier to the successful establishment of helminth parasites.
Chai et al. (1984) proposed that genetic factors may be responsible for various

degrees of susceptibility in different strains of mice.

In both rats and mice, the worm recovery rate was higher in males than in
females and in immature than in mature animals. This difference could be related to

the hormonal level.

It has long been known that hormones produced by the host can be
advantageous or disadvantageous for the parasite. Both stimulatory and inhibitory
effects of hormones have been reported (Weinstein, 1939; Nicol and Bilbey, 1958;
Chai et al., 1984 and Spihdler, 1988). Gray (1972) discussed the possible factors
responsible for the age resistance. He suggested that the difference in the
development of age resistance between sexes implicates some kind of hormone
balance as a possible factor. Another feature discussed by Gray (1972) is the increase
per unit area of Goblet cells in the intestinal mucosa associated with maturation of
the host. He stated that the increase in the number of Goblet cells corresponds well

with the development of age resistance. The third factor he discussed was the increase
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of immune potential of the maturing host.

It can be thus assumed that in the present study, immature male mice were
the most susceptible group of animals studied. This assumption was made primarily
on the worm recovery rate which showed significant difference in different groups.
The effect of the species, maturity and sex of the host on the establishment of C.
azimi infection is apparent. The exact nature of the factors involved need further
studies, however all three factors discussed before, hormanal balance, mucus and

immune response may act independently or together.

As regards the higher weight gain of non infected animals compared to
infected ones throughout the experiment. Similar results were reported by Fried and
Wilson (1981); Lee er al. (1985); Huffman er al. (1986); Sun-Huh ez al. (1988) and
Xim and Fried (1989).

The marked decrease in weight gain of infected animals may be an outcome of
malabsorption due to mucosal atrophy {Lee et al., 1985 and Sun-Huh et al., 1988).
it may also be due to reduced food intake in infected animals as suggested by
Chapman et al. (1982). Fluid loss, due to severe diarrhea may also be responsible

for some weight loss as proposed by Franco ez al. (1988).

In the present study, diarrhea was not evident, but mucosal changes were
reported (Tosson, 1991). Therefore, the decrease in weight gain reported in the
present study is likely due to decreased absorption of nutrients in addition to reduced

food intake resulting from the parasitic infection.

It can be concluded that species, sex and maturity of the host have an effect

on its susceptibility to C. azimi infection and that this infection decreases the
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weight gain of the host.

REFERENCES

Chai J. Y.; Seo, B. S. and Lee, S. H. (1984) : Study on Metagonium yokogawai int
Korea. VIL Susceptibility of various strains of mice and effect of
prednisolone. Korean J. Parasit. 22 : 153 - 160.

Chapman, H. D.; Fernandes, D. L. and Davison, T. F. (1982) : A comparison of the
effect of infection with Eimeria maxima and dietary restriction on
weight gain, plasma metabolites and liver glycogen in the immature
fowl, Gallus domesticus. Parasitol. 84, 205 - 213.

Dobson, C. (1966) : The age and sex of the host as factors affecting the host-parasite
relationship of the third-stage larva of Amplicaecum robertsi Sprent &
mines, 1960, in the laboratory mouse. Parasitol. 5 : 399 - 406.

El-Assal, F. M. (1974) : Studies on trematodes of some freshwater animals from
Egypt "cercarial survey and life cycle studies”. M. Sc. Thesis, Dept.
Zool., Fac, Cairo Univ., Egypt.

Franco, J.; Huffman, J. E. and Fried, B. (1988) : The effects of crowding on adults
of Echinostoma revolutum in experimentally infected golden
hamsters. J. Parasitol. 74 : 240 - 243,

Fried, B. and Wilson, B. D. (1981) : Decrease in the body weight of domestic chicks
infected with E. revolutum or Zygocotyle lunata. Proceedings of
Helminth. Soc. Washington. 48 : 97 - 98.

Gray, J. S. (1972) : The effect of host age on the course of infection of Raillietina
- cesticillus (Molin, 1858) in the flow, Parasitol. 65 : 235 - 241,

Hong, S. 1.; Lee, S. H.; Seo, B. S.; Hong, S. T. and Chai, J. Y. (1983) : Studies
on intestinal trematodes in Korea. IX Recovery rate and development
of Fibriocola seoulensis in experimental animals. Korean J.
Parasit. 21 : 224 : 233, -

Huffman, J. E.; Michos, C. and Fried, B. (1986) : Clinical and pathological effects

of Echinostoma revolutum in the golden hamster. Parasitol. 93 : 505
- 515.

152



Khalil, et al.

Huffman, J. E.; Sabol, C. and Fried, B. (1991) : Infectivity, growth, survival and
pathogenicity of Zygocotyle lunata (trematoda) in experimental rodent
hosts. J. Parasitol. 11 : 280 - 284,

Khalil, A. 1. (1987) : Biochemical and pathological changes in Clarias lazera
naturally infected with metacercariae parasites in Gharbia province.
Ph. D. Thesis. Fac. Sci., Tanta Univ., Egypt.

Kim, S. and Fried, B. (1989) : Pathological effects of Echinostoma caproni
{Trematode) in the domestic chick. J. Helminthol. 63 : 227 - 230.

Lee, S. H.; Lee, J. K.; Sohn, W. M.; Hong, S. T.; Hong, S. J. and Chai, J. Y.
(1988) : Metacercariae of Echinostoma cinetorchis encysted in the
fresh water snail, Hippeutis cantari and their development in rats and
mice. Korean J. Parasitol. 26 : 189 - 197.

Lee, S. H.; Yoo, B. H.; Hong, S. T.; Chai, J. Y.; Seo, B. S. and Chi, J. G. (1985)
: A histopathological study on the intestine of mice and rats
experimentally infected by Fibricola seoulensis. Korean J. Parasit. 23
58 - 72,

Mansour, N. S.; Youssef, M.; Awadalla, H. N.; Hammoude, N. H. and Boulos, L.
M. (1981) : Susceptibility of small laboratory animals to Pygidiopsis
genate. J. Egyptian Soc. Parasitol. 11 : 225 - 234.

Nicol, T. and Bilbey, D. J. (1958) : The effect of various steroids on the phagocytic
activity of the reticuloendothelial system. in reticuloendothelial
structure and function (Ed. J. H., Heller), Ronald Press. Co. New
York.

Spindler, K. D. (1988) : Parasites and Hormones. In Parasitology in Focus. (Ed.
Mehlborn, H.) Springer-Verlagk, Berlin. A

Sun-Huh; Chai, J. Y.; Chai, S. T. and Lee, S. H. (1988) : Clinical and
histopathological findings in mice heavily infected with Fibricola
seoulensis. Korean J. Parasit. 26 : 45 - 53.

Tosson, E. M. (1991) : Studies on host parasite relationship in some experimental
animals. M. Sc. Thesis Fac. Sci., Tanta Univ., Egypt.

Weinstein, P. P. (1939) : The effect of oestrogenic hormone and ovariectomy on the

nomral antibody content of the serum of mature rabbits. Yale J. Biol.
med. 11 : 169 - 178.

153



Amal I. Khalil, et al.

ais pagliughasaly Sgsnll gullly Sl ga JS 2l
oy Bii) Jime ole Slall ps (el Buslid - agflad)

b olel s sesl il W D s JUT
Ud Zaslr = ol LS = 31yt Lo s

F LG e madl Zoyay iy g5 U Lo Gpeall Ll o

A @5 Ay ke gty s iy Loy adl godald Gl L) s

olall Pl e ool o Tamzadl Gl T Zulys BN o oind! LLG

2o Bl Oladl siey addl b S5 Lo 538 e eVl S ol ps s
ol gl

2SH Gy ol B e gl 28T a6 o 2uh 0l coussyl
sl g e ol Lol Gy Uyl 8 e

Olegandl TUG (e 255 35 1 Joluall L3l 5 Lol ey e
el il 3,5 BBy ned! o3l o esdinl) ULl oy Tkl

wlall Ut o5 005 dise Loz of Lol a1 2d comsns] LS
L3l iy o o Jlazad 1 10 iy rmdd] Jitall o

154





