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ABSTRACT

Common carp, Cyprinus carpio has short spawning season in April and
May. The gonadosomatic index increase gradually from late August and
reach its maximum value in February and March. In April and May the
gonadosomatic index decreased due to throw of ripe eggs and some of
atretic oocytes. The water temperature during the spawning season ranged
between 23 — 25.5°C. The annual cycle of ovary undergoes two successive
developmental phases. The primary growth phase includes the immature
oocyte characterized by a large nucleus, containing one large nucleolus.
Thereafter, the nucleoli increase in number and scatter in the center of
nucleus. At the end of this stage, the nucleoli are mostly arranged towards
the periphery of nuclear membrane. The secondary growth phase includes
vacuolization of cytoplasm, yolk depositions and mature ova. The yolk
granules appear around the nucleus, first in the large oocyte, occupy the
cytoplasm, with exception the periphery of cytoplasm. The fully mature ova
reach its maximum size 970micron in diameter. By using histochemical
techniques, there are three types of yolk materials in the oocytes of
Cyprinus carpio namely oil droplet, yolk globues and cortical granules. It
seems likely that, the oil droplet first appear followed by cortical granules
and then yolk granules. The yolk granules are mainly composed of protein,
carbohydrate and lipid. However, the vacuoles in the periphery of
cytoplasm are composed of carbohydrate, and protein. On the other hand,
the granulosa cells in the wall of the ripe ova are mainely composed of
carbohydrates and protein. However, the thecal cells are composed of
lipid and protein.
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INTRODUCTION-

Common carp, Cyprinus carpio is considered as one of the most economic cultured
fish m fresh water fish farms. In Egypt, Cyprinus carpio is reared in polyculture fresh
water ponds together with grass carp, silver carp, tilapia species and most species of
tamils Muglidae e.g Liza ramada and Mugil cephalus. The culture of this fish is closely
depended on availability of carp fry that are obtained from hatcharies. Subsequently,
the competition between the owners of fish farms for obtaining the common carp fry
lead to raising the fry pric . Although, this type of fish is successfully cultured in fish
farms, but its productivitv and spawning in natural fresh water is limited. Therefore,
special technique must be used under control to reach the oocytes to final maturation is
outmost importance ( El Gamal, 2000).

Limited study has been carried out on this type of fish and there is no enough data
concerned on the m »hology and histology of gonads during the annual cycle.
However, numerous s lies were carried out on the histology of gonads of many other
teleosts comprising, Si.izothorax richardsonii (Bisht and Joshi, 1975); Mystus tengara
(Guraya et al, 1975); Synodontis schall (Rizalla and Yoakim, 1977 a and b); Limand a
limanda (Htun-Han, 1978); Fundulus grandis (Greely et al; 1988); Mugil cephalus and
Liza ramada (Mousa, 1994 and 2002), Solea valigaris and Solea aegyptiaca
(Assem, 1993), Dicentrachus labrax ((Abdo, 1996) and Sparus aurata (El Gamal,
1997).

Little attention has been directed to the histochemical changes in connection with
gonadal development. In teleosts as in other nonmammalian vertebrates, it has been
demonstrated that the female-specific protein (vitellogenin) which is synthesized by the
liver in response to -17-B oestradiol, then transported to the ovary (Wallace, 1978). In
the oocytes of most animals, yolk is important constituent of teleost oocytes. In teleosts
there are three distinct types of yolk material in vitellogenic oocytes namely: oil
droplet, yolk vesicles and yolk globules (Nagahama, 1983). The sequence of the
appearance of the yolk material varies with species. In the rain bow trout the oil droplet
appear soon after the formation of yolk vesicles (Yamamoto et al, 1965).

As the oocytes grow, the yolk vesicles increase in both size and number and at
maturity they become as cortical alveoli in the periphery of oocyte (Wallace and
Selman. 1981). The study on histological and histochemical changes of the ovaries is of
outmost importance. Therefore, the present study was planned to investigate cyclic
changes occurring in the ovary of common carp, Cyprinus carpio in connection with
gonadal development and throw light on chemical composition of yolk inclusions of

secondary growth phase i ¢. vitellogenic oocytes.
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MATERIALS AND METHODS

The temperature of water was measured at least three times every week. The

monthly minima and maxima of the temperature were averaged to produce a monthly
mean of water temperature.

Fish collection:

Cyprinus carpio, was collected alive monthly from fish farms throughout the period
extended from (January - December 2002). About 55 females were collected during this
period. The total lengths and body weights of collected fish ranged from 15 to 59cm in
length and 0.750 to 5.5kg in weight. The ovary was weighed in each fish for nearest

0.01gm, thereafter, the gonadosomatic index is determined as the percentage of the
gonad weight to the gutted weight.

Histological and Histochemical techniques:

Small pieces of ovary were fixed in Bouin's fluid for about 48 hours. The fixed
ovary was dehydrated through an ascending concentration of ethanol, cleared and
embedded in paraplast parafin (m.p. 56-38°C). Transverse sections were cut at 6 to 8
micron in thickness. Section of the ovarnes were stained with haematoxylin aftzr Harris,

(1900), aqueous solution of eosin was used as counterstain. Some sections were also
stained with Mallory triple stain. \

The oocyte diameters were measured in section by using caliberated eye-piece
micrometer (measuring the maximal and minimal diameter of each oocyt ), then the
mean of oocyte diameters were calculated.

For histochemical studies, the following procedures were followed :-
I- Sudan black technique for determination of lipid after (Chiffelle anc Putt, 1951).

2- The mercury bromophenol blue for determination of total protein after (Bonhag,
1955).

3- The periodic acid Schiff's (PAS) reaction for determination of carbohydrates
after (Mc Manus, 1948).

Five stages of gonadal development were recognized according to Zaki et al. (1986)
and Ashour et al. (1990) .
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RESULTS

The water temperature during the collection of samples ranged from 28 to 29.5°c in
summer and decreased gradually in November to 16.4°c. The lowest of water

remperature ranged from 13.0 to 15.3° in December, January and February. (Fig.1) .
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Fig. 1: Monthiv fluctuations in water temperature during the sampling period
(January - December, 2002).

Cyclic changes in the ovary:

Successive changes occurred in the cytoplasm of oocytes and the nuclei of those
cells during the ovarian development. The course of egg development can be divided
nto five stages. These stages are stage I , immature oocytes (resting stage); stage IT ,
vacuolization of the cytoplasm (preparatory stage); stage I , beginning of yolk
deposition (prespawning stage); stage IV , the mature ovum (spawning stage); stage V
» €22 1¢S0rption (postspawning stage).
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Histological observations:
Stage I , immature oocytes (resting stage)

This stage appear in the middie of June and continued until late of July in fish
ranging from 15 to 25cm in total length. The ovary is tramspareat and pale rose in
colour, occupying about one third of the bedy cavity. Microscopical examinatien of the
young ovary of Cyprinus carpio showed that the eocytes appear small in size. These
cells appear in spherical shapes, measuring from 30 to 50 micren in diameter. The
nuclei are spherieal and eccupy mest of the cells, measuriag abeut 17-30 mieren m
diameter. The nucleus is basophilic, centaining eme single large nucleelus lecated
towards its center . (Fig.2a) . As the yoeung ececytes mcrease i size (55-85 mécren m
diameter), more than ene of small nucleolei become iside the nucleus. As growth of
the eecytes pregress , they imerease in size and measure about 190 micron in diazaotor
each . The cytoplasm is basophilic aad occupy the greater part of the ovum. The
nucleus is round in shepe and measure abowt 95 micron in diamsster. The mucleoli
increase in number amd beeemec smaller im size ard locate mear the penphery of
nucleus.( Fig.2b) . The wall of oocvte s thin and composed of folliculer eprthelial cells.

Stage I1 , vacuolization of cytoplasm (preparatery stage)

This stage first appears in early of Auwgust ard emds in late of September, comprising
fish over than 25cm m total leagth. The ovary occupies more than half lemeth of the
body cavity and aequires pimkish colour with scaseering blood vessels on s extermal
surface. Microscopioal examination of sectiors of ovaries at this stage revealed that the
ovary becomes filled with previtellogeric oocytes and some oocytes appear in
vacuolated stage. At the begimning, few number of smell vesiclos appear at the
peripheral region of cytoplasm in the oocyte which is now measurimg about 195 micron
in diameter. These vasuoles have not steined with Harris' haematoxylin (Fig.2b) , but
stamed light blue after application with Mallory triple stain . The rucleus is more or
less round in shape and measure about 97 micron in diameter, having small mucleoli
that mcrease in number and became small m size (Fig.2c) .

As the growth of the oocyte proceeds, the mass of cytoplasm increases and the
nucleus becomes irregular in shape. At the end of this stage, these vacuoles increase
gradually in size and number and finally the oocyte appears in sieve shaped and
measures about 550 micron in diameter. (Fig.2d) . The wall of cocyte is thin and
externally composed of follicular epithelial cells and intemally thin laver of zona
radiata towards the cytoplasm was observed (Fig.3a).
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Stage I11, beginning of yolk deposition ( prespawning stage )

The ovary at this stage become yellow in colour, measuring about more than two
thirds of the body cavity. This stage starts by the early of October and extends until the
end of March. The oocyte is characterize by increasing in size, with changes in the
cytoplasm, nucleus and oocyte membrane. In transverse sections, the ovary is filled
with oocvtes at different stages of yolk deposition. At the beginning, the nucleus
occupies a central position, then its shape become irregular and measures about 95
micron in diameter . At this stage, the oocyte diameter ranged from 570 to 720 micron
in diameter. The yolk granules appear as small spheres in the inner part of cytoplasm
around the nucleus, leaving the peripheral vacuoles towards the periphery of cytoplasm
without having any of yolk depositions. (Fig.2b) . The oocyte membrane measures
about 18 micron in thickness and composed of three layers, the outer layer is called

thecal, the middle layer is granulosa and the inner layer is striated, zona radiata.
(Fig.3¢) .

Stage IV : mature ovum (spawning condition ovary)

This stage appear in the middle of April until end of May. Anatomically, the ovary
occupies most length of the body cavity and become orange-yellow in colour. At this
stage, the ovary is filled with fully ripe oocytes having small disintegrated spheres of
yolk depositions (Fig.3d) . The animal pole which could be distinguished by having a
small pit (i.e. micropyle) in the wall of oocyte. (Fig.4a & b) . At this stage, the oocyte
increases in size and becomes oval in shape, measuring about 980 micron in diameter.
The egg membrane is thin and measures about 15 micron in diameter having more
striations in zona radiata layer. (Fig.4c) . The ovary at this stage, composes beside the
egas which had reached final maturation, few small eggs with different diameters as
well as some oocyies in atretic state.

Stage V , egg resorption (post spawning stage).

This stage appears in late of May and continued for 10 days after the postspawning
period. Anatomically, the ovary was reddish, collapse and severely shrunken in size.
Sections passing through postspawning ovary showed that the oocytes become in atretic
phase in which many of hyaline yolk in oocytes are observed. The granulosa cells are

hypertrophied and thecal cells transform into macrophages to invade the oocyte
contents. (Fig.4d) .

Histochemical observations:

The histochemica!l studies on the overv of Cyprinus carpio give an accurae
informaticn about the chemical compositicn of cviopiasim, nucleus zad the wail of

occyte. Certain histochemical technigues bas been appiicd for thus purpose such as
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Sudan black for lipid, bramophenol blue for the total protein and periodic acid -
Schiff's reagent for carbohydrate inclusions. Subsequently, the deposition of these
stains indicate that the tissue either contains protein, lipid or carbohydrate material.
There are three tvpes of yolk materials could be identified in the oocvte of Cyprinus
carpio, namely oil droplet, yolk globules and cortical granules.

Oil droplets

The yolk vesicles of large ova (i.e. vitellogenic cocyte) appear as empty vacuoles
and negatively stained with harris' hematoxylin. The negatively staining may be
resulted durng ariifact processing in alcohol as in (Fig.2d) . Sudan black B technique 1s
applied for detecting lipid inclusion in cryostat cut sections. The thecal cells and yolk
granules as well as a layer underneath zona radiate are positively stained with Sudan
black B. However, the vacuoles towards the periphery of cvtoplasm and zona radiata
are not stained with Sudan black B (Fig.3a & b) .

Yolk globules

The oocyvtes in the ovarv of Cyprinus carpio in early developmental stages show an
intensive deposition of protein in cytoplasm and nucleoli. However, the chromatin of
nucleus exhibited a light protein staining (Fig.3c) .

The oocyte in yolk vesicle stage show a moderate of protein staining in the egg
membrane, nucleus and the remnant of cytoplasm. However, the nucleoli show an
intense protein staining (Fig.5d). At the end of this stage, the egg membrane and
nucleus react strongly with protein staining. However, the remnant of cytoplasm appear
as empty vacuoles and stain weekly with bromophenol blue. (Fig.5d) . The deposition
of yolk globules are first noticed in oocytes reaching about 570 micron in diameter.
Small spheres of yolk deposition are first appear in the inner region of cytoplasm near
to the nucleus. The egg membrane, volk granules and the nucleus show strong reaction
with bromophenol blue. However, cortical alveoli in the peripheral region of cytoplasm
and the volk vesicles in the remmnant part of cytoplasm show weak reaction with
bromophenol blue. (Fig.6a) . With more advancement, the ova become fully mature,
measuring about 970 in diameter. The volk granules acquire an intense protein staining
and are scattered throughout the cytoplasm . The peripheral region of cytoplasm which
have a weak reaction to bromophenol blue staining (Fig.6b).

Cortical granules
Initially, PAS positive reaction appears as intense rosy dots inside the vesicles

scattering along the inner side of peripheral border of cytoplasm of witellogenic oocytes.
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However, the vacuoles located near the nuclear membrane and small oocytes in early
developmental stages have not reacted with PAS reaction (Fig.6c) .

With progression in growth of oocytes (yolk deposition), yolk granules around the
nucleus, the egg membrane particularly, granulosa layer and the yolk vesicles near the
peripheral border of cytoplasm are reacted strongly with PAS staining, However, the
nucleus is reacted negatively for PAS staining. This mean that this region is empty from
any polysaccharides inclusions (Fig.6d and 7a) . As maturation in oocytes proceeds,
the polysaccharides increase in number until each yolk granule became reacted
positively with PAS staining and become containing polysaccharide inclusions
(Fig.7b). The egg membrane, particularly granulosa layer reacted strongly with PAS
staining, however the outer layer of egg membrane, theca layer, and zona radiata in the
inner layer stained weakly with PAS staining. (Fig.7c) .

Gonadosomatic index (GSI):

The gonadosomatic index of females of cyprinus carpio at different stages of
maturation Table (1) and Fig.(8) divided the annual cycle of egg development into five
stages:

Stage I, (immature oocytes) started at the period from the middle of June and ended at
the late of July. At this stage the mean of gonadosomatic index was 1.107 = 0.245.

Stage I, vacuolization of cytoplasm (preparatory stage).

This stage extended from early of August to end of September. The gonadosomatic
index increased and reached to 4.052 = 0.852.

Stage 11, (prespawning stage).

This stage began in early of October until end of March, the gonadosomatic index
reached its maximum value 8.633 = 1.489 .

Stage IV, (spawning condition ovary).

The spawning stage started from the middle of April until late of May. The
gonadosomatic index decreased to 5.912 + 0.928 due w0 explosion of some fully ripe
oocytes and other oocytes appear in atretic phase.

Stage V, (postspawning stage).

This stage began from late of May and extended about 15 days after postspawning.
The gonadosomatic index reached its minimum value 0.630 +£0.197.
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Table 1: Mean of Gonedosomatic index (GSI = SD) of female common carp,
Cyprinus carpio at different stages of maturation.

Gonodosomatic index
Stages No. of Fish
Maximum minimum Mean = 8D

[ 7 1.30 0.81 1.107 =0.245
I 6 5.52 3.10 4052 +0.852
i1 9 10.53 6.31 8.633 =1.489
v 3 7.50 4.52 5912=0.928
v 5 0.89 0.39 0.630=0.197
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Fig. 8 : The relation between the gonadosomatic index (GSI)

of female common carp, Cyprinus carpio at different stages of maturaion.
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DISCUSSION

The pattern of fluctuations in the ovaries Cyprinus carpio are characterized to each
developmental phase and reflected the level of the annual cycle in the ovary . It seems
likely that, the variations in photoperiod and fluctuations in water temperature during
the annual cycle are two major environmental cues that mediate reproduction activities
in Cyprinus carpio. The results gathered from the present study have ensured that the
water temperature during the fish collection in winter season ranged from 13 - 15.5° C,
thereafter it increased to reach 23-25°C in spring season . During this period, the
ovarian development clearly indicated that the gonadosomatic index increased
gradually from August until February — March and staried to decrease in April and
May. These findings are in accordance with those reported by Yaron and Zermonsky
(1986) on Cyprinus carpio. In this respect, El Gamal (2000) reported that the
gonadosomatic index of Cyprinus carpio reached its maximum value in prespawning
season (February — March), thereafter it decreased in April and May (spawning
season). Khallaf et al .(1986) attributed the changes in the gonadosomatic index related
to variation of daily photoperiod and water temperature. As in other teleosts, the
increase of gonadosomatic index in the ovary of Cyprinus carpio during the
prespawning season mainly was due to the deposition of yolk material inside the
mature eggs as indicated by many authors (Larson, 1974; and El Gamal, 1997).

Cyprinus carpio under the present study is related to the spring spawners in which
the water temperature and daily photoperiod started to increase. In this respect, Ashour
et al (1990) divided fishes into two main groups according to the relation between the
ripening of their sexual cells and the water temperature. The first group are summer
spawners and the second group are winter spawners. To follow up the ovarian
development, several criteria have been used to identify the different stages of
oogenesis in Cyprinus carpio according to changes in oocytes i.e. composing yolk
granules, size of oocytes, nucleus and distribution of nucleoli. Five stages were
recognized during the process of oogenesis in the ovary of Cyprinus carpio namely:
stage I, immature oocyte (resting stage ); stage II, Vacuolization of the cytoplasm
(preparatory stage); stage III beginning of yolk deposition (prespawning stage), stage
IV, the maturation of ococytes (spawning stage) and stage V, egg resorption
(postpawning stage). Similar stages were previously described by (Zaki et al. 1986 and
Ashour et al. 1990) in many of other fish species .

It is well known that the growth of oocytes takes place at two developmental phases
namely: the primary growth phase and secondary growth phase (i.e. vitellogenic
oocyte). The primary growth phase in Cyprinus carpio under the present study includes
only an immature oocyte which can be divided into three subdivision or phases.
Initially, the early young oocyte characterized by having a large nucleus containing one
arge nucleoius. The early stage of young cocyte of Cyprinuy carpio is similar fo

prematuration period of Zaki er al . (1986}, Synausis ~ pericd of Latif and Saady
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(1973), immaturation period of Assem (1992 and 1995) and chromatin - nucleolus
stage of El Gamal (1997).

The late immature oocyte stage of the present study characterized by increasing
oocyte in size and the nucleoli mostly located towards the nuclear memberane. The late
immature stage of the present study is similar to protoplasmic growth of Latif and
Saady (1973)and the perinucleolus stage of Mousa (1994 and 2002) and El Gamal
(1997). .

The second growth phase (i.e. vitellogenic oocyte) of Cyprinus carpio mcludes
vacuolization of cytoplasm and yolk deposition. In seme other teleests, the vitellegenic
stages were divided into two phases vacuolization and yolk depesition as described by
Zaki et al. (1986) and Ashour et al. (1990). However, in some other fishes, there were
four stages: vesicle stages, primary yolk granules stage, secondary yolk granules stage,
and tertiary yolk granules stage as described by (Khoo, 1979; Mousa, 1994and 2002
and El Gamal 1997) on the ovary of many other fishes. In Cyprinus carpio, the
beginning of vacuolization of the cytoplasm appeared in oocytes measuring about 193
micron in diameter. The vacuolization of cytoplasm of ova of Cyprinus carpio is
similar to maturation stage described by (Yamamoto, 1956 and Yamamoto and
Yoshiok, 1964) and vacuolization stage described by (Zaki et al. 1986 and Ashour et al.
1990).

In the present study, the beginning of yolk deposition first appeared in oocytes
measuring about 370micron in diameter in proximity to the nucleus, then scattered in
the whole cytoplasm, leaving the vacuoles in the peripheral region of cvioplasm. On the
contrary of many other fishes, the yolk depositions first appeared in the peripheral
cytoplasm, thereafter scattered towards the center of oocyte as those described by (Zaki
et al. 1986; Zaki and El Gharabawy 1991; El Gamal, 1997 and Mousa, 2002). In fully
ripe ova of Cyprinus carpio, small depression in the ovarian wall (i.e. micropyle ) could
be easily distinguished. The presence of a small opening in the ovarian wall of carp is
the place of entrance of the head and trunk of sperm for fertilization . The egg
membrane in other teleosts is contained a small opening which is the micropyle through
the sperms gain access to enclosed egg (Laale, 1980).

After the oocytes of C. carpio reached their final maturation (970micron in
diameter), they are spawned. Those which do not succeed to be spawned are reabsorbed
and become atretic . The oocyte became amoeboid in shape, in which granulosa layer
hypertrophied and yolk granules disintegrated into small granules. Finally, the thecal
cells attacked the yolk granules and the follicles appear as sieve and can be easily
removed. In this respect, Khoo (1975) gave detailed description of histological changes
of follicular atresia of gold fish and found that after complete reabsorption of all
remnant oocytes by hypertrophied granuiosa cells, it collapse into atrium to form
cellular mass. Various authors atiribuzed the follicular atresia {o environmental stress
Bail, 1980 and Kamel, 1960).
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In teleost as in other nonmammalian vertebrates, it has been demonstrated that a
female specific protein ( vitellogenin ), is synthesized by liver in response to 17-8
estradiol ( Wallace, 1978 ). Most of the volk protein inside the ova of Cyprinus carpio
under the present study appeared to be synthesized outside the oocyte (heterosynthetic)
and a lesser amount of protein is intraovarian in origin (autosynthetic). Similar results
were suggested on the base of electron microscopic study (Yamamoto and Onozato,
1965 ).

The first appearance of the yolk vesicles (endogenous yolk) in the ova of C. ecarpio
appeared in the periphery of eeplasm, thereafter, spread towards the center of oocyte
until the whole cytoplasm became wvacuolated. The sequence eof emdogenous and
exogenous yolk have been observed by many authers ( Ulrich, 1969; Drefler and Roth,
1966; Anderson, 1968 and Khoo, 1979 ). During the endogenous yetk fermatien in
occytes of C. earpio ( i.e. vacuolated eecyte ), zona sadiata is peerly devedoped, but
towards the end of this stage, granulosa and theeal cells have besome devebeped. In this
respeet, Zaki (1989) suggested the egg membrane of Sodea sobea melading zona radiata
may be path way fer tsanspering the pasticles to #he intertor regsen of eecytes. The
endogenous yolk in eocyte of C. earpio has been desoribed as vacuehszation (i.e. yolk
vesicles ). Simibar deseripion of cndegemeus yolk was deseribod wikth apphod
hestochemical techniques as yolk vesicles, certical alveoli, vacuolos, yolk ghobules and
yotk spheres (Khoo, 1979). Histochemmeally, there arc thwee types of yolk matermal
which senld be mdeoutified 1 the escyte of C. aawpio namacty o1l eraplet, yolk ghebules
end cortical granules. Two types of yotk mchwsions, yedk vesicles and yeolk gremmles
were described by ( Malone and Hisoka, 1963 aud Yaseawmoto, 1956 ). However n
semc ether fishes thore are three types destometed as yolk vesicles, yolk ghebules and
lipid ghebuwles Guarya, (1965) The ecmpostion of yolk vesiches differ fram yeolk
grenwes in number of aspeets: the yetk wesicles in evcyte of C. ampio x maircly
composed of polysassharides However, the yobk granwles are memly somposed of
protein , pelysacsherides and lipids. Khoo ( 1979 ) revealed that the yolk gramules
contain lipids ( neutral fat and phesphelipids ) and protein but no polysaschandes. On
the other hand the gramulosa cells in the wall of the ripe ova are meinely composed of
carbehydrate and protein. However, the thecal eelis may be compesed of lipid and
protein.

CONCLUSION

Cyprinus carpio has short spawning season in April and May. During this period,
the gonadosomatlc index reached its maximum value and the water temperature ranged
- from 23 - 25.5°C. The young oocytes are mainly composed of protem, However the
large size of oocyte, the yolk granules comain protein, carbchydrate and !ipid materials.
Depending on these data, we suggest that supplemental “od o pc fish must be
supplied with carbohydrate , protem and lipid to imorove the quality and quantity of
eggs and to accelerate the egg maturation.
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Fig. 2) :

Fig. (3) :

Fig. (4)
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EXPLANATION OF FIGURES

Histological appearance of oocyte stage in C. carpio at early primary
oocyte stage to the end of yolk vesicle stage. Sections a , b and d were stained
with Harris's haematoxylin and eosin, section (C) was stained with Mallory
triple stain. (a) Early previteMogenic ovary showing, chromatin nucleolus
(atrow) and perinucleolus oocytes ( arrow head ). X 200 (b) the beginning of
yolk vesicles of oocytes exhibiting lipid droplet (L) in the perphery of
oyteplasm. X 200. (c¢) similar description as in (b), but, the yolk vesicles
appeared as blue colour afier stained with Mallery triple stain. X 250. (d) the
vesicles In eecytes scaiter in eytaplasm and the oocyte appeared as sieve, with
execepiion the area areund the nucleus (N) . X 150,

Histological appearance of oocyte stages in evary of c. carpio et the ord of
yolk vesicles stage to beginming of yolk depesitions. Section (a) was stemod
with Harris,s haematoxylin and cesin, sections b, ¢ and d were stamed with
Mallory triple stain, (a) Magnified portien in the oocyte wall of veolk wesixcle
stage shewing, theeal eells (TH), granubese (G) and zema saddate (ZR). X500.
(b) mid — vitatlegenic ovary showing appearance of volk gramules as yelbow
cotour areund the nucleus (N) and hipid droplet (L) appeared as biue cobour.
X100 (c) Magunificd portien of (b) shewing the follicular wall of vitelleganic
eecyte, theeal solls (TH), granwese (G) and zona radiate (ZR). X500. (d) Late

vitellogenic oecyie (prespawming ovary ), showmmg tertiary yolk oocytes
mapregnated with yelk granwles (YG). X100

: Histological appearance of oocytes in ovary of C. carpio from tertiery yelk

eocyte stage wmpregnated with yeolk globules and adretic oocyte stege.
Sections (a), (b) and (c) were stained with Mallory triple stain, section (d) weas
stained with Harris's haematoxylin and eosin. (a) part of section in the wall of
evum, shewing a small pit (i-e. micropyle) (arrow) and yolk gramules
mmpregnation (YG). X100. (b) Magnified portion of follicular wall showing
micropyle (arrows) . X500. (c) part of section in the follicular wall of tertiary
vitellogenic oocyte showing thecal cells (TH), granulose (G) and zona radiate
(ZR) stained with yellow colour. X500. (d). part of section in the atretic
oocytes showing the wall of ova were disintegrated (arrows), some oocytes
were completely, removed (arrow heads). X100.
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Fig (5) Histochemical appearance of oocytes develop'ment in the ovary of C. carpio.

Fig (6) :

Fig (7) :

Sections from (a) to (b) were stained with Sudan black B for lipid, sections
from €{c). and (d) were stained with bromophenol blue for portions. (a) the
yolk granules (YG) were stained positively with Sudan black B.

X300 . (b) part of section in the follicular wall of tertiary oocyte, showing the
thecal cells were stained positively with Sudan black B (arrow), however zona
radiate was not stained with Sudan black B (arrow head). X500. (c) part of
section in the early stage of oocyte development, showing an intense protein
staining in cytoplasm and nucleus reacted strongly with bromophenol blue
staining (arrows). X200. (d) part-of section at the end of yolk vesicle stage,
showing the egg memrance and nucleus reacted strongly with bromophenol
blue staining (arrows) . X200.

Histochemical appearance of oocyte development in the ovary of C
carpio. Sections (a) and (b) were stained with bromophenol blue for protein.
Sections from (c) to (d) were stained with PAS for carbohydrate and
counterstained with Harris's haematoxylin. (a) part of section in mid-
vitellogenic oocytes containing yolk granules reacted strongly with
bromophenol blue, also nucleoli and zona radiate. X50. (b). section in tertiary
yolk oocytes, the yolk granules (YG) and zona radiate reacted strongly with
bromopheno! blue the vacuoles (V) undemeath zona radiate (ZR) are
moderately stained. X50 (C) PAS positive reaction of yolk vesicle stage,
showing granulose (G) was stained positively with PAS, however, zona
radiate (ZR) showed a weak staining with PAS reaction X200. (d) part of
section in the late of yolk vesicle stages , showing granulosa (G) was stained
positively with PAS. However, zona radiata (ZR) showed moderate staing
with PAS. X500 .

Histochemical appearance of middle and late vitallogenic oocytes in the
ovary of C. carpio, Stained with PAS for carbohydrate from section a to c, (a)
PAS positive reaction in the wall of middle vitellogenic oocytes showing,
granulose (G) reacted strongly with PAS, zona radiate (ZR) gave a weak
reaction with PAS reaction. X500. (b) PAS positive reaction in late of
vitellogenic oocytes were reacted strongly in the yolk granules (YG),
granulose (G) and between the vacuoles of peripheral cytoplasm . X300. (C)
Magnified portion of (b) showing granulose (G) and Vacuoles (V) in the
peripheral region of cytoplasm were reacted strongly with PAS, zona radiate
(ZR) gave a weak reaction with PAS, K300
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