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INFUSORIAN FAUNA OF DIFFERENT STOMACH COMPARTMENTS
OF THE REINDEER (RANGIFER TARANDUS L)
IN THE TUNDRA ZONE OF CHUKOTKA AUTONOMOUS REGION

ABSTRACT. Stomach compartments ofthe reindeer and other related wild hoofed mammals
are a habitat ofvery different in morphology and systematic position types of infusorians.
However the fauna and life cycles of the majority of the known types ofthe endobiotical
infusorians living in the animal stomach as well as their influence on the organism ofthe
owner have not been sufficiently studied. Thus, studying ofthefauna, features ofbiology and
ecology ofinfusorians in wild ruminants inhabiting different regions ofthe world deepens our
knowledge about these peculiar and well adapted to the organism oftheir owner protozoa.

Thepresentresearch is devoted to the study ofthefauna, biological and ecologicalfeatures,
and the number ofinfusorians in the stomach ofthe reindeer widespread on the territory of
Chukotka Autonomous Region. In order to achieve the main goal we set thefollowing tasks:
to research the species composition ofthe infusoriansfound in the digestive tract ofthe reindeer,
to describe the quantitative structure ofthe infusorians, to define spatial distribution ofthe
infusorialfauna in the digestive tract.

The article contains original data on the species composition and the number ofinfusorians
in different compartments ofa reindeer stomach. 16 types ofinfusorians are singled out. This
figure has been confirmed by otherprotozoologists engaged in the study ofthe infusorialfauna
ofthe reindeer in different natural zones and habitats.

KEY WORDS. Infusorialfauna, differential diagnoses ofspecies, stomach compartments
ofa ruminant, conditions ofdigestion, symbiosis.

Introduction. The history of the study ofthe endobiotic infusorial fauna began
in the middle of X1X century when the first work describing the protozoa species in
the digestive tract of farm animals (a horse, a pig and a bull) was published [1].

The most important discoveries in the study ofthe fauna of endobiotic infusoria
ofwild ruminants were made in the first half of XX century [2-5], [6-8].

The contemporary scientific literature has descriptions of new species and forms
ofendobiotic infusoria basically from the digestive tract ofhoofed mammals - antelope
“kob” (Kobus leche kafuensis), saiga (Saiga tatarica L.), antelope greater kudu
(Tragelaphus strepsiceros), American elk (Alces americana), and Indian elephant
(Elephas maximus). There were also some works devoted to the endobiotic infusoria
of the digestive tract of marsupials, which have significantly changed views on
phylogeny and taxonomy of these peculiar protozoa.
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The first work containing data on the infusorial population ofthe pre-stomach of
the reindeer caught in the northern part of Europe belonged to V. A. Dogel where he
provides data on the number and species diversity of the infusoria [9]. Later there
appeared articles on the infusorial fauna ofthe red deer [10], northern deer from the
territory of Finland [11], and from Canada [12]. In 2004 a scientific article on the
infusorial population of the reindeer of China was published [13]. At the same time
a Russian protozoologist O.A. Kornilova et. al publishes data on the infusorial
population of the stomach of the wild and domestic reindeer of the taiga zone in
Siberia [14]. That was the first publication ofthe original information on the infusorial
population of the reindeer from the territory ofthe tundra zone.

Materials and methodology of the research. Material for the research was
collected in 2005-2011 from the reindeer inhabiting the territory of Bilibinskiy and
Anadyrskiy districts of Chukotka autonomous region. We took 500 samples from
different stomach compartments of 10 reindeer species. In addition we took samples
from different compartments ofthe intestinal tract ofeach species: blind gut, straight
intestine and large intestine. The samples were fixed with 4% formalin. The research
material was obtained with the help of two optical phase-contrast microscopes
BioMed-2 and MBW-6. The fixed infusoria were counted in field of view and in
Goijaev’s counting chamber.

Calculation ofthe number of infusoria was made with the method of “calibrated
drop” i.e. we counted all the trophozoites of the infusoria which occurred in a drop
of 0.1 ml ofthe 1:2 sample dilution in the fixer. The species identification was made
according to the tables of Ophryoscolecidae [15]. We processed all the garnered
material with standard statistical methods using “Statistica \V6.0” software.

Research findings. At the end of the research we have obtained data on the
quantity and species diversity ofinfusoria in the digestive tract ofthe reindeer (Rangifer
tarandus) (table 1, fig. 1).

We can see in the table that the infusorial fauna of the reindeer consists of the
families typical for wild and domestic hoofed animals: Ophryoscolecidae with 5
genera and Isotrichidae with 2 genera. On the whole the infusorial fauna of different
stomach compartments of the reindeer inhabiting the tundra zone of Chukotka is
represented by 16 species of endobiotic infusoria.
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Fig. 1. Percentage ratio of the infusorium species in the reindeer stomach
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Table 1

The species diversity of infusoria and their total number in different stomach

compartments of the reindeer (Rangifer tarandus)

Infusoria Number % ofthe Stomach compartments
(sp/ml) total Rumen Reticulum Omasum Abomasum
number of  (first
the species stomach)
Genus Entodinium
E. bursa 178,6+9,1 5% + + + -
E. nanellum 181,4+49,3 5% + + 4- -
E. simplex 207+10,2 6% + + - +
E. exiguum 131,6+8,4 4% + + - -
E.longinucleatum 271,3+12,2 8% + + - +
E. furca crassicaudatum 212,1+2,2 6% + + + -
E. furca nanellum 184,1+6,1 5% + + - -
E. minimum 452,7+7,6 13% + + + +
Genus Epidinium
E. ecaudatum- 154,3+4,1 4% + + + -
ecaudatum
E. ecaudatum caudatum 182,8+6,2 5% + + - -
Genus Dasytricha
D. ruminantium 211,6£3,2 6% + + -
Genus Diplodinium
D. rangiferi f. major 436,0+£10,7 12% + + + +
Genus Eudiplodinium
E. maggii 166,7+6,5 5% + + + -
E. neglectum impale 143,745,3 4% + + - -
Genus Isotricha
I. intestinalis 278,6+4,1 8% + + + +
Genus Polyplastron
P. multivesiculatum 161,345,4 4% + + + -
Total number of species for each stomach 16 16 10 5
compartment

We can conclude that the genus Entodinium prevails in the species diversity and
guantity ofthe foregut infusorial population which is also generally typical for other wild
and domestic hoofed species. According to our data, the total number of infusoriain 1 ml
of the forestomach contents reached maximum about 27.000 animal units. These
quantitative data and species composition are characteristic forthe reindeer ofother regions
as well, which is confirmed by the abovementioned scientific publications. One peculiarity
ofthe reindeer infusorial fauna is the presence ofthe species Entodinium minimum, which
is the most numerous and makes up 13% ofthe total number ofthe infusorium species.
The morphological features ofthis species are quite unique as it has an oblong “swordlike”
shape, unlike the other representatives of the genus. Another peculiarity of the reindeer
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infusorial fauna is the presence and large quantity of the species Diplodinium rangiferi
which is 10-15 times more numerous than that ofthe elk and roe deer.

The reindeer as a ruminant representative has a very big stomach the content of
which equals to 20% of the animal’s weight. The first three chambers (rumen,
reticulum, omasum) are the fore-stomachs. They lack digestive glands and are
responsible for the preliminary food processing via microbial floraincluding infusorial.
The last chamber (abomasum) is usually referred to as the stomach proper where the
processes of fermentative digestion take place.

The rumen is a so-called “incubator” with ideal living conditions for infusoria:
weakly alkaline environment (pH 6.5-77.0), constant temperature (37°C), and abundance
of feed. We registered the maximum amount (27504.6) ofthe infusorial units in 1 ml
ofthe sample exactly in the rumen (fig. 2). In spite ofthe fact that the rumen and reticulum
form practically one part ofthe stomach, they perform different functions. The reticulum
acts as a filter which distributes the food bolus either further along the digestive tract
or part of food is regurgitated from the reticulum into the superposed chambers for
further fragmentation. This explains the change ofpH level, which is 6 in the reticulum,
violating the normal environment for infusoria and, as a consequence, reducing their
number in this stomach compartment ofthe reindeer. The average quantity of infusoria
in the reticulum ofthe Chukotka tundra reindeer is 19121.6 sp/ml.

Inthe next stomach compartment - omasum - pH level is even lower (5-5.5). Therefore,
the number ofinfusoria decreases by 3, as compared to the rumen, and becomes equal to
10326.4 sp/ml. Further reduction ofthe hydrogen potential level is only bigger closer to
the abomasum and reaches here 2.7-3.14. Infusoria cannot exist in such conditions; and
in the abomasums we came across only dead or partially deformed species. The number
ofinfusoria in the abomasum is minimal and equals 2616.2 sp/ml. Naturally the number
ofprotozoa species also decreases from the rumen to abomasum.

m The number of
infusoria species in
tml

Stomach compartments
Fig. 2. Infusoria quantity distribution in different stomach compartments of the reindeer

Conclusion. On the basis ofthe research performed we can claim that endobiotic
infusoria from the reindeer stomach are foregut i.e. inhabiting only the stomach as
they have not been found in any compartments ofthe intestinal tract.

MEDICO-BIOLOGICAL SCIENCES



56 © T.A. Korchagina, S.E Likhachev

The infusorial fauna ofthe reindeer (Rangifer tarandus) inhabiting the territory of
the tundra zone of Chukotka autonomous region has been described for the first time.
Itis represented by 16 species ofendobiota, the most numerous ofwhich is Entodinium
minimum, whose total average is 452.7+6 or 13% ofthe total number ofall the infusorium
species found in the reindeer stomach. Diplodinium rangferif. Majorwith atotal average
0f 436.0 =/- 10.7 is the second most numerous species. The total number of all the
endobiotic infusoria in 1 ml ofthe stomach contents is high and according to our data
is equal to 27504.6 sp/ml. These data are also confirmed by protozoologists studying
the infusorial fauna of the reindeer of different natural zones and geography.
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