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Many authors [1, 6, 7] studying the localization of mature trichinellae 
in white laboratory mice, reported that adult trichinellae primary loca
lize in the anterior half of the small intestine, though Berezantsev [ 4] 
described localiza tion of trichinellae in the middle part of the small 
intestine of the white mice. The expuLsion of nematodes from the inte
stine of white mice takes place on 15-30 days post infection and depends 
on the degree of adaptation of parasite to host. 

The earlier investigations were carried out mainly with T. spiralis 
Owen, 1835, and nonidentified trichinellae of other species. Thus, we 
found it to be expedient studying of intestine phase of development of 
all four Trichinella species, which were maintained in white mice as 
standard strains for many years in our laboratory. 

Materiał and methods 

In our experiments we used 328 white laboratory mice, mostly males 
weighing 20-23 g. The mice were inoculated with muscle larvae of stan
dard strains of trichinellae: T. spiralis: T. nativa Britov et Boev, 1972; 
T. nelsoni Britov et Boev, 1972; T. pseudospiralis Garkavi, 1972; isolated 
by digestion of the infected mice muscles in the artificial gastric juice. 
In the first series of the ex,perimen ts we used a inf ection dose of 1 O 
larvae per 1 g of a mouse weight, in the second 20 larvae per 1 g were 
administered. 

The larvae were counted using the binocular microscope in 0.160/o 
solution of agar in saline at 36°C. 

The autopsy was held daily from 1 to 10 days post infection (d.p.i.) 
and on 13, 15, 20, 23, 25 and 30 d.p.i. Small intestine, coecum and large 
intestine were examined during dissection. The small intestine was di
vided into four equal parts, from t_he p·osterior end of each part samples 
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of 0.5 cm were separated for histological examinations. Each sample was 
placed into Petri dish or Baermann apparatus with warm saline, dissec
ted longitudinally and placed into thermostat at the temperature of 
38°C for 2-3 hours and examined using a binocular microscope. The 
trichinellae were collected, counted and fixated in the liquid of Barba
gallo. Intestine samples, designed for histological examinations, were 
fixated in 10i>/o neutral formalin and imbedded in paraffin according to 
generally accepted method.s. Five µm sections were dyed with hemotoxi
lin-eosin. 

Results 

Mice inf.ected with 10 larvae/g of body weight developed a mild 
trichinellosis. Death of mice was not observed. Mice infected with 20 
larvae per g of body weight showed more severe trichinellosis and only 
500/o of the laboratory animals survived a month post infection. 

Trichinellae localized in the mucose membrane of small intestine 
penetrating stroma of fibres, haemorrhages were not found. Capillaries 
of connective tissue stroma of fibres and blood vessels of submucouse 
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Fig. 1. Recovery of T . spiralis and T. pseudospiralis from intestine of mice infected 
with 200 and 400 larvae respectively 
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layer were congested. The connective tissue stroma of fibres was infil
trated with polymorphonuclear leucocytes. 

Low infection (10 larvae/g) an average number of the established 
T. spiralis specimens constituted 640/o of infective dose. The number of 
adult trichinellae remained constant during 10 d.p.i. and reduction of 
parasites burdens to 540/o was observed thereafter (Fig. 1). 

During the first series of the exper'iments (low infection) 72-86°/o 
from total number of established parasites was found in second and 
third parts of small intestine. On 7-9 the number of trichinellae in the 
third part increased, and on day 10 post infection trichinellae were 
distributed equally along 2nd~ 3nd and 4th parts of the intestine. A consi
derable number of trichinellae appears in the coecum and large intestine 
is followed by the reduction of worm burdens. In the second series of 
the experiments the greatest number of trichinellae was discovered in 
the first half of the small intestine during the first week post infection, 
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Fig. 2. Distribution of adult trichinellae in the intestine of white mice in different 
periods of. the intestinal phase. I-IV - segments of small intestine, V - coecum, 
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then in the middle part, and from 14 to 19 d.p.i. in the laist three fourth 
parts of the small intestine (Fig. 2). 

Establishing of mature T. pseudospiralis was somewhat lower than 
of T. spiralis in the first series of the experiments and reached 51 °/o of 
the number of inoculated larvae. These worm burdens remainded con
stant till day 10 post infection then significant reduction of infection 
intensity (to 27°/o· on 15 d.p.i .) occurred. Next the graduał decrease of pa
rasite number was observed untill all the nematodes were expelled ąn 
30 d.p.i. With the increase of the infection dose, the infection intensity 
reduces to 420/o and the plateau phase limited to 9 days. The pattern of 
reduction of the infection intensity during moderate infection in generał 
resembles the pattern of low infection. The duration of the intestine 
infection does not exceed 28 days. 
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Fig. 3. Recovery of T. nelsoni and T. nativa from intestine of mice infected with 
200 and 400 larvae respectively 

In low infection the mature specimens of T. pseudospiralis primary 
localized in the first half of the small intestine, while the greatest num
ber of t richinellae were discovered in the second part of the small inte
stine, 50-550/o on day 1-6 p.i. and about 450/o on dąys 10-24 p.i. On.ly on 
the third day p.i. trichinellae were equally distributed along the firs~ 
three parts of the small intestine. In moderate infection the majority of 
trichinellae also localize along the first half of the small intestine. On 
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all days post infection singular parasites were found in the most dystal 
(fourth) part of. the small intestine and only on day 20 p.i. their number 
increased. 

During the first series of the experiments with T. nativa infections 
the rate of the adult nematode establishing was reasonably quite high, 
620/o o.f the infection dose and remain constant during 8 d.p.i. then signi
ficantly reduces to 480/o on day 9 p.i. In the second series o,f the e:xperi
ments the rate of the established larvae is quite lower, 540/o and the 
constant period of the intestine phase is shorter (7 days). The diagram 
is a stepped curve with significant reduction of infection to 30.50/o on 
day 11 d.p.i. The duration of the intestinal phase of devel.1pment also 
made 30 days (Fig. 3). 

During the first week of low infection the greatest number of trichi
nellae were found in the first half of small intestine, from 65 to 88~/o 
on day 3 p.i. and on the following days in the middle part of the small 
intestine. In the second series of the experiments during the first days 
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of the infection the were second and third parts of the small intestine 
main localization sites (up to 880/o of trichinellae), on the following days 
of the infection the main sites were third and fourth parts. 

The average number of the intestinal nematodes of T. nelsoni in the 
first series of the experimetlts reached 59°io from the primary dose, the 
worm burdens remained constant during nine days and reduced to 450/o 
on day 10 p.i., next constantly decreased untill all the helminths were 
expelled by day 30 p.i. In the moderate infection the intensity of inte
stine infection was lower, the plateau phase was shorter, after. which the 
intensity of infection reduced to 290/o on day 10 p.i. On the following 
days of the infection the number of the nematodes decreased gradually 
and on day 24 we didn't observe parasites in the intestine (Fig. 2). 

In the low infection 76 to 900/o of established trichinellae localized in 
the first half of the in testine during the first days of infection, and on 
days 3-7 p.i. in the last three fourth parts of the small intestine. In the 
moderate infection the greatest n\lmber of trichinellae were found in the 
third part of the small intestine, and 6 days p.i. in the fourth part 
(Fig. 4). 

As a result of aur investigations we found that moderate and low 
infection there did not cause any significant pathological changes in the 
mucous membrane · which corroborated previous reports [ 4, 5, 6, 7]. We 
didn't find trichinellae in the lumen of the· intestine. 

The main site of adult trichinellae localization was the small intestine, 
where 90 to 1000/o of the recovered trichinellae were found. In coecum 
and large intestine usually single trichinellae were observed, the incre-
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Fig. 6. Recovery of adult trichinellae from the intestine of mice in moderate 
infection 
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Fig. 5. Recovery of adult trichinellae from the intestine of mice in low infection 

ase of the nematods in coecum and large intestine was followed by the 
reduction of the intestinal infection. That fact was considered to be a sign 
of worm expulsion [ 4, 8, 1 O]. 

The intensity of intestine infection of T. spiralis was higher than in 
the other species, the number of the recovered trichinellae reached 640/o 
of the primary dose. The number of mature T. pseudospiralis was lower, 
51 O/o (Fig. 5). After twofold increase of the infection dose the intensity 
of intestine infection reduced in T. spiralis by 40/o, in T. pseudospiralis 
by 90/o, in T. nativa and T. nelsoni by 80/o (Fig.6). 

Discussion 

According to the results of Belosevic and Dick [2] after the moderate 
infection the establishing of T. spiralis reached 500/o, according to Pere
verzeva [9] after the low infection it was higher (570/o). After the second 
passage of arctic isolate of trichinellae, which we considered to be T. na
tiva, Pereverzeva [9] observed the increase of infection intensity to 
44-660/o in early stages, and Belosevic and Dick [2] to 430/o. Aracava and 
Todd [1] report that the number of species of arctic isolate is quite 
lower in comparison to isolates of the moderate zone. In our results 
these meanings differ slightly, what we consider to be a re.suit of diffe
rent trichinellae species adaptation to white mice. 

The shortest intestinal phase (21 days) we observed in low infection 
with T. spiralis. Similar results were reported by Campbell [7]. After 
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a moderate infection the nematodes persisted in the intestine till day, 
30 p.i. however Belosevic and Dick [2] observed intestinal phase till day 
20 p.i. Pereverzeva et al. [9] in low infection found 4-5,0/o of trichinellae 
till 28-30 d.p.i. With the increase of the infection dose, the course of the 
intestine infection of T. spiralis also changes: in low infection after the 
10 day plateau followed a reduction of the parasites number in the inte
stine, in the moderate infection plateau phase persisted until 14-17 d.p.i. 

During moderate T. nelsoni infection the expulsion of the mature 
nematodes from the intestine occurs a little earlier, and the reduction 
of the nematode worms number in the intestine proceeds faster. The 
duration of intestinal phase of T. pseudospiralis infection after the incre
ase of the infection dose is reduced only by two days. In the infection 
with T. nativa the duration of the intestinal phase does not depend on 
the infection dose, but the decrease of worms number in low infection 
after the switch reduction on day 9 p.i. takes place gradually, and in the 
moderate the diagramme is a stepped curve. 

The greatest number of the mature T. pseudospiralis localize in the 
anterior half of the small intestine. In the first series of the experiments 
maximally 500/o of parasites were found in the second part of the small 
intestine, and in the second series the parasites were found in the first 
part of the intestine. 

During the first days of parasitizing a preferable site of mature 
T. nelsoni localization is the first half of the small intestine with th~ 
following displacement to the posterior half. In the moderate infection 
the parasites localize mainly in the posterior half of the intestine. 

The greatest number of parasites in the infection with T. nativa. 
were found at the beginning of the infection in the second part of the 
smali intestine, on the following days the parasites were found in the 
middle part. 

For low T. spira lis infection typical localization of the greatest of 
trichinellae was the middle part of the small intestine which corresponds 
to the data of Berezantsev [4], Podhajecky [10] and Campbell [7], who 
used the same dose of infection and found the greatest number of trichi
nellae in the anterior half of the small intestine. After a low infection 
dose the greatest number of trichinellae on the early days of the infeiC
tion localize initially in the anterior half of the small intestine; froIDr 
900/o on 1-3 d.p.i. to 850/o on day 5 p.i. According to the data of Belosevic 
and Dick [2] these numbers on day 5 p.i. are littlę higher: 88.9 and 
940/o. 

Intestinal infection with T. spiralis and T. pseudospiralis showed 
a similar plateau periods; 10 days in low infection and 9 days in mo,de
rate infection. For T. nativa and T. nelson i in both cases this period was 
a little shorter. 
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Thus the duration and intensity of the intestine infection depend on 
the dose of infection and species of Trichinella. 

The pattern of distribution of trichinellae in the intestine of white. 
laboratory mice depends on the species of trichinellae and time post, 
infection. · 
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LITERATURE 

1. Ar ac a va, A., Todd, A.: Comparative development of temperature zone 
and arctic isolates of Trichinella spiralis in the white mouse. - J. Parasitol., 
57, 526 - 530, 1971. 

2. Be 1 os e v i c, M., Dick, T. A.: Trichinella spiralis: Comparison of stagesin 
Host intestine with those of an Arctic Trich inella sp. - Expl. Parasit., 48, 
432 - 446, 1979. 

3. Bek is h, O. Y. L., O zer et s ko v ska y a, N. N., Bur a k, I. I, Ostrie n
k o, N. N., Z at v or n i t ska y a, V. V.: Eksperimentalnaya model dlya izu
cheniya trichinellosa razlichnoi stepenityazhesti. Sb. Materiały dokl. k III Vses. 
konf. po probleme trich. chel. i zhiv. 83-87, 1981. 

4. Bereza n tse v, Y. A.: K voprosu o vzaimootnoshenii trichinell 's kishechnoi 
stenkoi. - Wiad. Parazytol., 8, 57-61, 1962. 

5. Bereza n tse v, Y. A.: Trichinellos. - L. Meditsina, 160, 1976. 
6. Brit o v, V. A.: Vozbuditeli trichinelloza. - M. Nauka, 270, 1982. 
7. Camp be 11, W. C.: Distribution of Trichinella spiralis in the ~mall intesti

ne. - J. Parasitol., 395-397, 1967. 
8. Di c s o n, D. D. et al.: Trichinella spiralis: site selection of the larvae during 

the enteral phase of infection in mice. - Expl. Parasit., 44, 209-215, 1978. 
9. Per e verse va, E. V.: Osobennosti razvitiya myshechnykh lichinok trichi

nell ot burogo medvedya i effect mebendazols u belykh myshei. - Med. par 
i par b-ni., 5, 40-43, 1979. 

10. Podhajec k y, K.: Localization of intestinal trichinellae in the small in
testine of mice in their intestinal phase. - \Viad. Parazytoz., 8, €33-636, 1962. 

11. Tom as o v i co va, O.: The development of Trichinella pseudospiralis Gar
kavi, 1972 in the intestinal phase in experimentally invaded mice. - Helmin
thologia (CSSR), 18, 19-26, 1981. 


