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INTERBREEDING AND FECUNDITY OF 
A SINGLE PAIR OF TWO STRAINS OF 

TRICHINELLA SFIRALIS IN MICE 

Hong-Kean Om, Yuzaburo OKU, 
Masao KAMIYA and Masashi OHBAYASHI 

(Received for publication June 15, 1984) 

Inter- and intrabreeding with a single pair of two strains of Trichinella 
spiralis, designated as Polish and Sapporo strains, and isolated from a wild pig 

and a polar bear, respectively, were performed in mice. The mating success 

was 53% and 47% for the Polish and Sapporo strains, respectively. The number 

of larvae produced by a single female worm of the Polish strain was 795 ± 294, 

while those of the Sapporo strain was 275 ± 156. F 1 hybrids produced from a 

cross between the two strains were fertile. It was concluded that the two 

strains were not reproductively isolated, although they showed biological differ­

ences in fecundity. 
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INTRODUCTION 

Until the early 1970's, it was thought that there was only one species of 

Trichinella, that is, T. spiralis (OWEN, 1835) RAILLIET, 1895. However, as research 

on various Trichinella isolated from different animals in different geographic entities 
progressed, it became clear that there were differences in the biological characteristics 
among these Trichinella isolates. 8, 11, 12)This led to the proposal of a number of new 

species, namely, T. nativa, BRITOV and BOEV, 1972, T. nelsoni, BRITOV and BOEV, 1972 

and T. pseudospiralis, GARKAVI, 1972. 3) With the exception of T. pseudospiralis, which 

has a smaller larva size, all the other proposed Trichinella species were identical to 
each other morphologically. Thence the controversy arose as to whether the prop­
osed new species of Trichinella were actually valid, or should be considered as 

varieties, strains or SUbspecies. The proposal of Trichinella species other than T. 
spiralis was made on the basis of the resistance to high or low temperature, 

manifestation of high or low infectivity and pathogenicity in laboratory rodents, pre­
sence or absence of a capsule around the muscle larva and the development in birds. 4) 
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The latter two criteria were used specifically for the identification of T. pseudospiralis. 
The strongest evidence for the validity of the proposed new species was the failure to 

interbreed among themselves. However, despite this, some workers still feel that 
there is insufficient evidence to raise any of the isolates or varieties to the species 
leveL 6, 7, 8, 9) 

Since the manifestation of high or low infectivity dictates the degree of 
pathogenicity, which is in turn determined by the fecundity of the female worm in the 
intestine, it would be useful to know the number of larvae produced in vivo by a single 
female of a certain isolate of Trichinella species. Moreover, it would be desirable to 
see if the various isolates maintained in each laboratory will interbreed or not. We 
present in this study the results of the mating success and fecundity of pairs of two 
isolates of Trichinella, and also an attempt at interbreeding of these two isolates. We 

designated the two isolates used as T. spiralis-Polish strain and T. spiralis-Sapporo 
strain. 

MATERIALS AND METHODS 

Parasites 
Two isolates of T. spiralis were used. One was isolated from a polar bear, 

Thalarctos maritimus, at Maruyama Zoo, Sapporo, and since then has been maintained 
as stock infection in our laboratory. The other was isolated from a wild pig, Sus 
scrota, in Poland and was kindly donated by Prof. T. YAMAGUCHI of Hirosaki University. 
The former isolate was designated as Sapporo strain, and the latter, Polish strain. 
Our preliminary observation revealed that Sapporo strain has a very low, while the 

Polish strain has a high infectivity rate in rats and that the muscle larvae of both 

strains are surrounded by a capsule. 
Infective larvae were recovered by digestion of the stock mice, which had been 

infected for at least 8 weeks. The mice were killed under ether anaesthesia, skinned, 
eviscerated and cut into fine pieces. The carcasses were then digested in artificial 
gastric juice (0.5% pepsin-0.5% HC!) at 37°C for 3 hours. Undigested materials were 

filtered off with a coarse metal sieve, and the larvae were collected by repeated 
sedimentation and washing with physiological saline. 
Experimental animals 

The strain of mice used was 10 week-old male ICR mice, which were obtained 
from Shizuoka Agriculture Cooperative Association for Laboratory Animals, Japan. 

The animals were given commercial feed (CE-2, Nihon Clea) and water ad lib. 
Sexing 0/ the larvae 

The infective muscle larvae were washed in physiological saline at 3TC, placed 
individually on a slide glass and observed under a microscope at a magnification of 200 
times without a cover slip. 
BELOSEVIC and DICK (1980). 

They were sexed according to the criteria proposed by 
Male: distinct crossing of the gonad by the intestine 
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from the convex to the concave surfaces; longer rectum length of about 50 pm; 

intestinal bulb usually lying close to the convex surface. Female: no crossing of the 

gonad by the intestine; intestine always on the concave surface; shorter rectum 
length of about 30 pm; intestinal bulb lying close to the concave surface. In some 

male larvae, the intestinal bulb was observed to be close to the concave surface and 

the intestine first crossed the gonad from the concave to the convex surface and then 
again from the convex to the concave surface. 

The accuracy of sexing was tested by infecting 3 mice, two with 15 male larvae 
each, and the other with 15 female larvae, respectively. The mice were killed on day 

7 postinfection (PI), and the worms in the intestines were recovered for microscopic 
examination. The diaphragms were macerated in a drop of saline on a slide glass, and 
a cover slip was placed over the slide for the detection of newborn larvae under the 

microscope. 
Intra- and interstrain breeding 

For intrastrain breeding, 15 mice were each inoculated with a single pair of 
Sapporo strain and Polish strain, respectively. For interstrain breeding, 15 mice were 

each inoculated with a female Sapporo strain larva and a male Polish strain larva, and 

vice-versa, respectively. 
Each mouse was inoculated orally with a single male and female larvae by means 

of a stomach tube connected to a syringe. To assure that no larvae remained in the 
syringe, the syringe was washed repeatedly with saline and the washings examined 

under the dissection microscope. All the mice were killed on day 42 PI and their 
diaphragm examined for the presence of muscle larvae. The infected mice were 

digested individually as described above and the total number of muscle larvae 

counted. 

RESULTS 

The result of the intra- and interstrain breeding experiment is shown in table 1. 

TABLE 1 Interbreeding and fecundity of a single pair of Polish and Sapporo 
strains of T. spiralis 

NO. OF 
INOCULUM 

MICE 

Pol '6 1 X Pol.!f. 1 15 

Sap t 1 X Sap ~ 1 15 

Sap ~ 1 X Pol ~ 1 15 

Pol t 1 X Sap ~ 1 15 

Pol: Polish strain 
Sap: Sapporo strain 

NO. OF MICE 

INFECTED (%) 

8 (53) 

7 (46) 

1 (7) 

o (0) 

NO. OF LARVAE RECOVERED 

MEAN±SD 

795±294 

275± 156 

670 
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The mating success for Polish and Sapporo strains was 53 and 47%, respectively. 
However, the mating success in the interstrain breeding experiment was very low, and 

only one out of the thirty pairs was able to produce the F 1 hybrids. It was clear that 

the Polish strain had a higher fecundity in vivo than the Sapporo strain, and the 
number of larvae produced by a single female was 795 ± 294 in the former and 275 ± 
156 in the latter. 

Fertility of the F 1 hybrid produced from the cross between Polish and Sapporo 
strains were tested by inoculating orally 50 randomly selected hybrid larvae into 6 

mice and examining them for the presence of infective muscle larvae. Backcrossing 
with the two parental strains was also carried out. The result is shown in table 2. 

TABLE 2 Fertility of Fl hybrids produced from a cross between Polish and 
Sapporo strains of T. spiralis 

NO. OF 
INOCULUM 

MICE 

Fl only 50 L 6 

Fl f-5XPol ~ 1 2 

Fl t 5XPol+ 1 1 

F 1 +5XSapt 1 2 

Fl t 5XSap+ 1 1 

NO. OF MICE 

INFECTED 

6 

2 

1 

1 

1 

NO. OF LARVAE RECOVERED 

FROM EACH MOUSE 

5,498± 1,817 # 

676; 261; 

628 

403 

677 

F 1: First generation hybrids from Polish and Sapporo strains 
Pol: Polish strain 
Sap: Sapporo strain 
#: Mean±SD 

F 2 hybrids were recovered from the muscle of all the mice orally inoculated with the 

50 F 1 hybrids. Backcrossing of the F 1 with the two parental strains was also 

successful. 
In the sexing accuracy test, 9 female adult worms were recovered from the 

mouse infected with 15 female larvae. Three male adult worms, 2 and 1 from each of 
the mice infected with 15 male larvae were recovered. None of the mice had 

newborn larvae in their diaphragm. The female adult worms had neither embryos in 
utero nor sperms in their seminal receptacles. 

DISCUSSION 

We showed that the fecundity of the female worm is dependent on the strain of 
Trichinella used. This may account for the difference in the number of progeny 

produced by a single female, as reported by other investigators. CAMPBELL and 

YAKSTIS (1969) reported a mating success of only 19% and the recovery of 
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1,500-2,300 muscle larvae from single pair infections by oral inoculation in mIce. 
BELOSEVIC and DICK (1980) using duodenal injection of a single pair of larvae, were able 
to obtain a mating success of 42 and 39%, but in their mUltiple pair breeding 

experiment, they were able to obtain a very high mating success. Although the use 

of multiple pair infection will result in higher mating success, the use of single pair 
infection. will completely eliminate the possibility of sexing error. 

Trichinella species isolated from the polar bear in the arctic regions had been 

reported to have a very low infectvity in rats. 1, 12) These arctic isolates of Trichinella 
were referred to as T. nativa. 3

) BESSONOV et a1. (1975) also reported a mating 

success of 72 and 68% and an average recovery rate of 481 and 433 muscle larvae 
from a single pair infection of T. spiralis and T. nativa, respectively. Since they were 

able to produce fertile hybrids from the above-mentioned two "species", they con­

cluded that there were insufficient grounds to consider T. nativa as an independent 
species. The Sapporo strain of T. spiralis used in the present investigation was also 
derived from a polar bear and have low infectivity in rats. Thus, it is highly probable 

that this parasite is the same as that of the arctic strain. However, our results 

demonstrated that the Polish strain and the Sapporo strain of Trichinella are not 

reproductively isolated, although they showed a biological difference such as the 
fecundity of individual females in vivo. We deduced that the Polish and Sapporo 

strains belong to the same species of Trichinella, because the F 1 hybrids were able to 
produce the next generation of F 2 hybrids. 
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