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THE HISTOMORPHOLOGIC RESEARCH ON REPRODUCTIVE SYSTEM
OF CARP (CYPRINUS CARPIO L.) FEMALES IN LAKE BALKHASH

Lake Balkhash is an internal reservoir which has a great number of fishes in comparison with other
reservoirs in Kazakhstan, and it contains 20 % of yearlong fishing rate at all in our country. Last years,
the water in the lake has declined until 40,0 cm. Thus led to the reduction in the flow of the river, the
atmospheric distortion in the pool and the depletion of glaciers at the mountains. Due to the aggrava-
tion of ecological factors there might be noticed different changes in the sex cells. Thus the comparative
ecological — morph physiological study of industrial important fishes is actual problem today. The carp
belongs to the species of Cyprinus carpio (Linnaeus, 1758). The cyprinids are widely spread in inner
water reservoirs and most of them are perfect objects for fish farming. On the other hand, the cyprinids
always attract the scientists attention by their broad range of morphological and ecological changes,
and by broad adaptability at the area edge. As a result of histomorphologic research there was defined
the resorption of oocytes yolks on the vitellogenesis phase, the released follicles, bunch of connect-
ing tissue and atresia, also the continuous process of a vacuolation, the bunch of yolks in egg cell, and
the developing of zona radiate and chorion layers in the outside of oocyte. According to the results of
histological research on high-important industrial carp females, one might say that today"s ecological
condition of Lake Balkhash is permanent.

Key words: lake Balkhash, Gyprinus carpio L., the reproductive system of females, histomorphologic
research.
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baakaiu keAiHaeri aHaAblk cazaH (Cyprinus carpio L.)
6aAbIKTApPbIHbIH, PENPOAYKTUBTI XYHeciHe XKyprisiAreH
rMCTOMOP(OAOTUSIABIK 3epTTeyAep

baakaw keai KasakcraHAarb! ilIKi Cy KoMMaAapbl apacbiHAQ eH Ker GaAblK, KOpbIHA Me, XKaArbl
AyAQHbIMbl €AIMIBAETT SKbIAABIK, GAABIK, ayAaHbIMbIHBIH, WamameH 20 %-biH KypaiAbl. COHFbI KbIAAAPbI
KOAAIH Cy AeHreni wamameH 40,0 cMm-re ToMeHAeAil. ByA ©3eH aFbiHAAPbIHbIH KbICKapyblHa, 6accenHAeri
aTMOCEpPaAbIK, LOFHAIAEPAIH a3atobiHa XKoHe GUiK TayAbl My3AAP KOPbIHbIH CAPKbIAYbIHA aAbIM KEAA.
IKOAOTUSAABIK, (DAaKTOPAAPABIH, YLIbIFyblIHA GalAAHbICTbl XKbIHLIC KAETKAAAPbIHbIH AAMybIHAQ TYPAI
AeHrenaeri esrepicrep 6aiikaAybl MyMKiH. COHABIKTAH Aa KOCINTIK MaHbI3bl 6ap 6GaAblK, TYPAEpPiHiH
KO6EI0IH CaAbICTbIPMAAbI 3KOAOrO-MOPGOMUNOAOTUSIABIK, TYPFbIAQH >KaH-XKaKTbl 3epTTey Kasipri
TaHAQ ©3eKTi MaceaeAepAiH 6ipi 6oabin caHaraabl. Casan Cyprinus carpio (Linnaeus, 1758) Tykpl
TYKbIMAQCbIHA >KaTaTbiH GaAblK. TyKblAap — EAIMI3AIH ilKi CyKOMMaAapblHAQ KEH, TapaAfaH >oHe
OAAPAbIH KOTLIAIr TOFaH LapyallbIAbIKTapbl YLIiH KOAaNAbI 06bEKT 60AbIN caHaAaAbl. EKiHLIT XaFbIHaH,
CymekTi GaAbIKTapAblH apacbiHAQ TYKbIAQP ©3AEpiHiH KeH AManasoHAbl MOPMOAOTUSIAbIK, KoHe
SKOAOTMSIABIK, ©3repriliTiriMeH >XaHE KeH apeaaA LeriHAe >KOorapbl 6eMIMAEYLLIAIK MYMKIHAIKTEPIMEH
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YHeMi 3epTTeylliAnep Ha3apblH ayAapbin >KaTaAbl. [MCTOMOPMOAOrUSIAbIK, 3epTTEeyAEp HOTUMXKEeCiHAE
BUTTEAAOTeHe3 (ha3acbiHAAFbI OOLMTTEP CapybI3blHbIH Pe30pOLMsIChI, GocaraH (POAAMKYAAAD, ABHEKEP
YATAAbI TYMIHAEPAIH LUOFbIPbI >K8He aTpe3usi, COHbIMEH KaTap KAAbIMTbl BaKyOAM3aLMs MPOLECi,
JKYMbIPTKA KAETKACbIHAQ Capybl3 TYMipLIIKTEPIHIH XXMHAAYbI )KOHE OOLMTTIH, CbIPTKbl KAObIKTapbIHbIH
zona radiate >keHe XOpUOH KabaTTapblHbIH KAABINTACYbl aHbIKTaAAbl. YKOFapbl K&CinTik MaHbi3bl 6ap
Ca3aH aHaAbIKTapbiHbIH KOOEI >KYMECIH MMCTOAOTUSIAbIK, 3ePTTEYAIH HOTUXKEAEepiHe CyMeHe OTbIpbIr
baAkall KeAiHiH Ka3ipri 3KOAOTMSIAbIK, XKafAaaibl KAAbINTbl A€M anTyra GoAaAbI.

Tyiin ce3aep: baakaw keai, Cyprinus carpio L., aHaAbIK, penpoAYKTUBTI XKYyie, TMCTOMOP(OAOTUSIABIK,
3epTTey.

Capmonpaesa I'.P."%", LLlaarumbaera C.M.?, Omaposa X.C.?,
A>xymaxaroBsa I.5.2, Kampat b.K.2, Aayt6aeBa K.A.2
TKa3axckuit Hay4YHO-MCCAEAOBATEABCKMIN MHCTUTYT PbIGHOrO X03s1cTBa, KasaxcraH, r. AAMarhbi
2Ka3axcKkmi HaUMOHaAbHbIN YHUBEPCUTET MMeHn aab-Dapabu, KaszaxcraH, r. Aamartbl
*e-mail: gafiza_94@mail.ru
I'cTomopcporormyeckoe MccaeAOBaHME PENPOAYKTUBHOM CUCTEMDI
camok ca3aHa (Cyprinus carpio L.) o3epa baaxauu

O3epo baaxall — BHYTPEHHMI1 BOAOEM, B KOTOPOM BOAMTCS GOAbLLOE KOAMYECTBO PbI6 MO CPaBHEHMIO
C Apyrumm Bopoemamm KasaxcraHa: 20 % Bcelt pbibbl, BbIAQBAMBAEMON B Hallel CTpaHe. B nocaeaHue
rOAbl YPOBEHb BOAblI B 03epe CHM3MACS A0 40,0 CM, UTO MPUBEAO K 3aMEAAEHMIO TeYeHMs 03epa,
MCKaXKEHMIO aTMoCcdepbl B GaccenHe U UCTOLLEHWMIO AeAHUKOB B ropax. O60CTpeHme 3KOAOrMUeckux
hakTOpoB OTpaXkaeTcst Ha MOPEOAOTMM MOAOBbBIX KAETOK MECTHOM pPbiObl. CPaBHUTEALHOE DKOAOrO-
hM3MOAOTMUECKOE U3YyYEHME CTPOEHUSI BaXKHbIX MPOMbILAEHHbBIX Pbl6  SBASETCS  aKTyaAbHbIM
HarmpaBAEHWEM Ha CEeroAHSIWHUIA AeHb. KaproBble MOAYYMAM LUMPOKOE PacrpoCTpaHeHue BO
BHYTPEHHUX BOAOEMAX, M GOABLIMHCTBO M3 HMX SBASETCS MAEAAbHbIM OGBLEKTOM AAS PbIGHOMO
xo3arctBa. C ApPYror CTOpPOHbI, KaprioBble BCEraa NMPUBAEKAIOT BHMMaHWE yUeHblX M3-3a LUMPOKOro
crekTpa MOpOAOrMUYECKMX UM IKOAOTMYECKMX M3MEHEHUI M BbICOKYIO aAAMTUBHOCTb K BHELUHWM
YCAOBUSAM. B pesyabrate rmctoMopoAOrnyueckoro MCCAeAOBaHUS ObiAM OMpPeAeAeHbl: pe3opoLms
OOLMTOB B >KEATKe Ha (pa3e BUTEAAOreHe3a, 0CBOOOXKAEHHbIE (DOAAMKYAbI, MYUYOK COEAUHUTEAbHOW
TKAQHM M aTpe3us, a TakxKe HernpepbIBHbIMA MPOLECC BaKyOAM3aLMM, CKOMAEHUE XKEATKA B SALEKAETKeE,
pasBuTME CAOEB zona radiate M XOpMOHA CHAPYXXWU SALEKAETKM. AHaAM3 MapameTpoB CaMKM Kapacs

roKasaA yCTOMUMBOE 3KOAOrMUEeCKoe COCTOsIHWe o3epa baaxatu.
KaroueBble caoBa: o3epo baaxaw, Cyprinus carpio L., penpoAyKTMBHag cucTeMa CaMmok,

FMCTOMOpd)OAOFquCKoe MCCAepAOBaHMe.

Introduction

Lake Balkhash is located in the drought area of
Asia, and in the south — east of Kazakhstan. It takes
the third place by its area after the Caspian and Aral
seas. The water minerality in the west and east parts
of the lake are different, and the parts are connected
by thin passage. The water is stale in the west part
and salty in the east. Lake Balkhash covers the re-
gions of Almaty, Karagandy, Zhambyl and East Ka-
zakhstan. There are 20 species of fish in the lake, and
6 of them are the local fishes (Ili, Balhash ottoman,
Balkhash perch, etc.), and other species came from
aside (carp, ide, ship, pike perch, Aral barbell) are
irreplaceable objects in fish farming. The carps con-
sist 70% of our country’s catching (Kudekova T.K.,
2002: 301).

The pollution of inner reservoirs by industrial
flow waters does harm to many country's fish farm-
ing. The industrial poisonous things fall into the res-
ervoir and harm the fish environment in all cycle:
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from nucleus caviar till the adult. Those toxics de-
stroy the fields and spawning places, complicate the
fish's migration, decrease the regularity, cause in-
juries and spoil the trade quality (Lukyanenko V.I.,
1967: 202; Arukwe A., 2000: 160).

In recent years household actions of the people
influence the environment and it grows every day,
and leads to various negative changes existing in
the nature. Consequences of such changes are great,
and give long-term effect, in most cases to irrevers-
ibility. Changes in the habitat of fish are intimately
bound to action of a person. Therefore, some fishes
living under the influence of anthropogenic factors
of Lake Balkhash demand the deep professionally
significant research. Changes of fishes in manifold-
ing of generation influence on their steady associa-
tions and a kinetics. Expansion of system of genera-
tion Mani folding fishes on the basis of development
process which are the gametogenesis (oo- and sper-
matogenesis) and a uterus of sexual cycles (Shikh-
shabekov M.M., 2003: 72).
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It indicates connection between a surrounding
medium and an organism, and plays a crucial role in
efficiency of fish, and as migration influences to the
structure of oscillation. In most cases of fish migra-
tion in natural reservoirs, features and conditions of
efficiency, a condition of dwelling of juveniles are
estimated only by its usage, there was not attached
importance on function of reproductive system and
character. The gametogenesis, including an oogen-
esis, is an important milestone in development of an
individual organism of fish. The nutrients defining
accumulation and formation of fund after morpho-
genetic information develop in this period of an or-
ganism (Sharova Y.N., 2003:72; Chmilevskiy D.A.,
2003: 377).

Toxins which are the wide range of the pollut-
ants arriving on reservoirs promote process a ga-
metogenesis in living organisms, and also lead to
decrease in reproductive potential of individuals
and violation of activity and appearance inability of
generation. [diosyncrasy of this type of pathology is
not the gonad, according to numerous researches; it
meets in various systematic groups of fishes (Luky-
anenko V.I., 1990: 26; Wyanski D.M., 2010: 205;
Shikhshabekov M.M., 2004: 105; Barkhalov R.M.,
2005: 202).

Specifics of process of sexual manifolding a
gametogenesis and annual cycles are considered
more important link in the course of close
connection of separate types. Due to the aggravation
of ecological factors some changes in development
of sex cells at various levels are observed:
nonuniform development of cages, frustration
can be observed in dynamics of annual phases
development. Therefore ecomorphophysiological
comprehensive investigations of professionally
significant species of fish is one of actual problems
now. A research objective is a gistomorfology
research on reproductive system of carp females in
Lake Balkhash, with evaluating its current state.

Materials and methods of research

The materials for histological research were
gathered in summer of 2015 during the expedition
of Kazakh Scientific Research Institute of Fishery
(KazSRIF). There were taken 30 female carps for
this experiment from stations in the West part of
Lake Balkhash, which is named Ulken (Almaty
region, Zhambyl district) and in the East, which
is Karzhaubai (Almaty region, Karatal district)
(table 1).

Table 1 — The main morphological indexes of examined carp
females

Station Q, g q, g I, mm Age
Ulken 675+1440 | 5801005 | 403+315 4-6
Karzhaubai | 2001000 | 100820 | 285+400 3-5

The morphobiological analysis of examined
fishes processed by standard methods (Pravdin
LLF., 1966: 105). The statistical analysis was carried
out with use of the Microsoft Office Excel 2013
program. Organs of reproductive fishes in 4%
formalin solution were fixed. Histomorphologic
researches were conducted in Ikhtiopatology
laboratory of KazSRIF. In preparation of tissue
specimens the techniques presented by specialists
of the All-Russian Research Institute of fishery and
oceanology were followed (Mikodina E.V., 2009:
96). The microscope Leica DFC320 (Germany) was
used for receiving micrographs from medicines.

Results and discussion

The Ulken station. Age and sex composition
of the studied carp females were near at the age of
4-5 year. Parent gonads have the period of ripeness
at the VI-VI and III-II stages. As a result of
histomorphological research there was defined the
resorption of oocyte's yolks on the vitellogenesis
phase, the released follicles, bunch of connecting
tissue and atresia, also the continuous process
of a vacuolation, the bunch of yolks in egg cell
(figure 1).

Atresial bodies in the VI-II stage were often
found in the 5th age female. in a figure 2 A it is ac-
curately shown that among oocytes of follicles at a
one-stage there are atresial bodies. it is possible to
tell that it is last year’s yolks of an oocyte, in con-
nection with preservation of Atresial bodies in a go-
nad for 1-1,5. These atresial bodies will eventually
collapse and be destroyed (figure 2).

The Resorption of separate oocytes at a stage
2 (D,) - 3 (D,) vitellogenez was found after histo-
logical research on female carp organs in the west-
ern part of Lake Balkhash. Trophoblastic growth
resorption of an oocyte was formed from division
of vitelline envelope and from decomposition of
nutrients in an oocyte, and the splitting of process
cortical alveolar resorption of oocytes in a phase of
histologic D, and D, phases are given below (fig-
ure 3).
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The released follicles of connecting tissue. A — 100x enlarge, B — 200% enlarge.
The Hematoxylin-eosine dye.

Figure 1 — The carp (Cyprinus carpio L.) oocyte section

The atresial bodies. A —40x enlarge, B — 400x enlarge.the Hematoxylin eosine dye.

Figure 2 — The carp (Cyprinus carpio L.) oocyte section.
The VI-II phase of maturing of genitals of females. One-stage follicle phase.

The resorption of oocytes. (*) — the splitting of cortical alveolar.
A —40x enlarge, B — 100% enlarge. The Hematoxylin-eosine dye.

Figure 3 — The histological section of carp's (Cyprinus carpio L.) oocyte.
Trophoblastic growth resorption of an oocyte.

Experimental Biology. Ne2 (71). 2017
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Besides, as a result of a research it is revealed
oocytes in the period of a vitellogenez. The sexual
products of fishes collected in the station Ulken
during Trophoblastic growth it was characterized
as follows. On early phases of “D,” of the oocytes
located in a zone of the periphery form serial vacu-
oles. Core volume round, quantity of yadroid 7-8, it
is obvious. on the phase “D,” a part of an oocyte is
filled with 2-3 rows of a vacuole, with a diameter of
sex cells at 110-200 microns. Besides, increase in
quantity of vacuoles, their diameter of 8-13 microns
is registered (an average value on 12,7 microns). the
vitelline envelope reached 2-4 microns thick (fig-
ure 4, A).

After that vacuoles appear in the inner part of
cytoplasm and own completely a zone to its part un-
til the core. It is the “D,” phase. Vacuoles can reach
diameter of 6-16 microns. Vacuoles are located
evenly in cytoplasm. Diameter of oocytes is 170-
280 microns. The quantity of vacuoles in a circle

of edge of an oocyte is about 40 (figure 4, B). At
the phase “E ” an envelope of a yolk is gradually
condensed. Between internal and external vacuole
the yolk begins to develop. A diameter of external
vacuole remains without changes (figure 4, C). The
yolk fills the interior of an oocyte, and also vacuoles
outside of an oocyte fill empty interspace. It is the
phase “E)”. Diameter of oocytes reaches 450-490
microns.

On the phase “E,” the yolk fills all parts of an
oocyte. The diameter of an oocyte reaches 740-760
microns. With the end of process of collecting a
yolk, cage of eggs reach definite criteria (figure 4,
E). On the anomaly part of an oocyte the micro Pyle
appears. When the oocyte reaches a definite form, it
is possible to see legibly external bark of an oocyte.
In our histologic figures you can clearly notice lay-
ers of Zona radiate of an oocyte and a layer chorion.
And also the parts of externa and interna found in a
beam part (figure 4, F) are well visible.

A —The phase «D,» . The two- three lined vacuoles along the periphery. Enlarge 200%. the Hematoxylin-eosine dye.
B — The phase «D,». The outer parts of oocytes filled with yolks. Enlarge 200x%. The Hematoxylin-eosine dye.

C — The phase «E,». The yolks between the middle and extreme vacuoles. Enlarge 200%. The Hematoxylin-eosine dye.
D — the phase «E,». The yolk fills all zones, except the alveoluses which are cortically located in 3-4 layers. Enlarge 100x.
The Hematoxylin-eosine dye. E — The definite volume of oocyte. The replacement of core to the anomaly poles.

The formation of funnel shaped Micro Pile. Enlarge 200x. The Hematoxylin eosine dye.

F — the oocyte crust. Enlarge 400x. The Masson dye.

Figure 4 — The construction of Cyprinus carpio L. during the diferent phases of trophoblastic growth
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The Karzhaubai station. The age list of carp
females that were investigated in the east part of Lake
Balkhash was 3-5 years. As a result of histologic
research, there were found the clusters of connecting
tissues, a resorption during protoplasmatic body
growth, Trophoblastic growth and Vitellogenesis
resorption of oocytes. After the analysis at the VI-III
stage of maturing, the released follicles resorption
which related only for sex cells was found. (figure 5,
A) The released follicles resorption met in all fishes
at this stage. It is normal physiological process.
Over time happens a degeneration to these follicles.
the degredation of released follicles is carried out
as follows: the calves clenches after an ovulation
and its interior is filled with follicular cages of an
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epithelium,connecting tissue is deformed and closed
by system of capillaries.

During the histologic research of females
oosids there was revealed the oogoniya during
protoplasmic body growth and oocytes at the phase
of a one-stage follicle (figure 5, B). The period of
protoplasmic body growth of maturing egg cells is
characteristic to this individual and to the II stage
of maturing. During the histologic research of
oosids it is registered a resorption of the Pre-vitilic
oocytes, and also a resorption of oocytes in the
period of a vitellogenesis (figure 5, C). A resorption
of oocytes is characteristic to the phases D -D, of
Trophoblastic growth. The VI-III stages of maturing
are characteristic to such females.

A — the VI-III phase of maturing : (*) — the released follicles. Enlarge 200x.
B — protoplasmic body growth: (*) — resorption of the Pre-vitilic oocytes. 1 — oogoniums; 2 —oocytes of juvenial phase;
3 oocytes at the one-stage follicle phase ; enlarge 40x. C — oocytes at the one-stage follicle phase:
(*) — the resorption of the Vitellogenin oocytes. Enlarge 100x. The Hematoxylin-eosine dye.

Figure 5 — Histologic figure of Cyprinus carpio L oocytes.

Cells of parental egg of carp females in
Trophoblastic growth in Karzhaubay station is
described as following. the first vacuoles in an
oocyte of a carp were formed in the periphery,
their quantity reached from 26 to 32. The diameter
of the Vacuole of an oocyte, located in one
number (their diameter of 3-10 microns) of 75-
110 microns and it is the “D,” phase. Vacuoles are
located sequentially. an envelope of oocytes made
3,4 microns (figure 6, A). on the phase “D,” the
vacuole of an oocyte made 2-3 rows. An increase
in diameter of vacuoles (4-15 microns) is revealed
several times. The diameter of an oocyte was made
by 100-130 microns, the envelope of oocytes is 4
microns (figure 6, A).

After the vacuole oocytes fill all cytoplasm, it
passes to the phase “D,”, and the diameter reaches
130-150 microns. The vacuole reaches the diameter
from 6 to 17 microns . Shallow vacuoles developed
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separately from large vacuoles, that evolved around
the oocyte core. And in Average and extreme zones
the yolks begin to develop (figure 6, C).

In the phase «E,” of a yolk becomes much.
diameter of the Oocyte increased a little, these are
130-160 microns (figure 6, D). On the phase “E,”
the yolk fills a half of an oocyte and a vacuole came
nearer in cortical zone and their diameter decreases,
(on average by 9 microns). The diameter of oocytes
is 150-170 microns (figure 6, E). “E3”’phase starts
when the oocyte is completely filled with a yolk, and
diameter of cortical vacuoles in 2-3 rows remains
invariable. the diameter reaches the maximal size
and oocytes will be ready for an ovulation. On the
phase “E " the cover of a yolk oocyte and shell
connecting tissue are completely formed. On our
micrographs received from histologic specimens it
is possible to see legibly beam bark of an oocyte
(figure 6, F) .
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A —The «D» phase. 26-32 vacuoles in one row periphery. Enlarge 200x. The Hematoxylin-cosine dye.
B — The «D,» phase. 4-5 vacuoles fill the peripheral part of the oocyte. Enlarge 200x.
The Hematoxylin-eosine dye. C — The «D,» phase. The peripheral part of the oocyte is filled with vacuoles and
it takes the area until the nucleus. Enlarge 200%. The Hematoxylin-eosine dye. D —The «E » phase .
The yolk fills the vacuoles which are in the middle and peripheral parts of the oocyte. Enlarge 200x.
The Hematoxylin-eosine dye. E — The «E,» phase. The yolk is gathered between the middle and peripheral vacuoles.
Enlarge 200x. The Hematoxylin-eosine dye. F — The «E,» phase. The yolk fills all the part, except
the cortical crust where the 3-4 row alveolars are located the oocyte crust. Enlarge 1000x. The Masson dye.

Figure 6 — The parent eggs cells structure of Cyprinus carpio L during the different stages of Trophoblastic growth

Conclusion

The result of the histomorphologic research
on reproductive system of Carp females (Cyprinus
carpio L.) in Lake Balkhash is as following:

There were not revealed dangerous Anomalies in
a reproductive system of carp females in the station
Ulken. As a result of histomorphological research
there was defined the resorption of oocyte's yolks
on the vitellogenesis phase, the released follicles,
bunch of connecting tissue and atresia, also the
continuous process of a vacuolation, the bunch of
yolks in egg cell.

There was not revealed dangerous pathologies
in a reproductive system of carp females in the
station Karzhaubai. The stages of D,, D, D,, E, E,,
E, and maturing with yolk granules were normal.

However, the resorption of oocytes in the period of
a vitellogenesis, the infringement of outer chorion
layers, and atresia were defined.

It can be given a good mark on today’s state
of reproductive system of Carp females in Lake
Balkhash. We can make the concept that the
microstructural changes are the Normal adaptive
physiological state.

Histologic researches of gonads of fishes of
Lake Balkhash at the tissue level in the modern
ecological conditions proved that the periods and
stages of development of an oocyte are developing
constantly.

This scientific research was made in the context
of “Kazakh Research Institute of Fishery” LLP's
scientific project.
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