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The ovarian functions are an intricate complex of several processes including folliculogenesis, proliferation and
differentiation of follicular cells, oocyte maturation and ovulation, steroidogenesis, regression of tissues (atresia). If these
events occur in an accurate manner, the development and subsequent maintenance of ovarian function will be
guarantied. Different hormonal constituents (comprising gonadotropins, ovarian steroids and various growth factors)
affect ovarian morphology and subsequently promote reproduction. The results of this study showed that testosterone
and growth hormone injection at special doses may affect ovarian morphology positively.

Testosterone — growth hormone — ovarian morphology — laying hens

Cinwuuh pnsmitiubph Jkpupununpniujumt hwidwljupgmud nbknh niikgnn dhghninghwljmt b dhwpwbwljub
thnthnfjumpnibtbpp Uh owpp  gnpédpupwgubph’  $njhlnyubph  gnjugdwt b wwppbpuljdwt  (phbkpkgdwi),
wpnihdbpunhy gnpépupugubph gipulondwi, onghwnbph hwuntiwgdwi, $njhlnyubnh oynijjughugh, uinkpnhnutph
gnjugdwt b $njhlynyutph wwnpkqhugh pwpn hwdwlwupg b @nsuh JEkpupununpnpujut hwdwlupgnud tpqus
gnpépupwgibpp hwenpnupwp nbknh mbbktwny wywhnynud Eu dJuwpwith tnpdw) qupqugnuip b npu hkwnwqu
qnpdwnnypughlt gnpéniubnipniiip: Znpunbukpp (gnuwnnupny, unbkpnhn b w&h wwppkp gnpdntiikpp), unybwbu
wqnkny hwykph JEpupnunpnpujut hwdwupgh dhwpwinipjut ypw, tyuwunnd i tpuitg dJupuith inpdug
gnpéniibnipjuip b ubknwlwb hwdwlwupgh (] qupquglwip, wyuhiptt wywhnynud ku npuig Jepupununpnipniip:
Zhwmwgnuinipjut wpyniupubpp gnyg kb wwihu, np mkunnuntpnth b wgh hnpdnth npnowlh swhwpwbiwlh vbpup-
Ynuip npuiljut wmqnkgnipnit k qnpénud dwpuih b duthnnh dhwpwbimipjuit Ypus:

Skwinnuwnkpnl - wdh hnpuné - djwpwbp dhwpwbnipimb - wéwh hunfkp

®usnonoruyeckue 1 MOpGhOIOrUIeCKIe H3MEHEHNs B IIOJI0BOM aIlIapaTe Kyp IIPeACTaBIAIOT COOO0M CIOXKHBII
KOMIIJIEKC HECKOJBKMX IIpOLleccOB — oOpasoBaHue u AudbepeHUIUPOBKY (OIIUKYIOB, IpeobiafaHie
nposindepaTUBHIX MIPOIECCOB, CO3PeBaHUe OOLUTOB, OBY/IAIMK (OJIINKYJIOB, 0Opa3oBaHMe CTEPOHZOB U aTPe3UU
¢dosuuKyIoB. DTH HM3MEHEHUdA, IPOUCXOZAILIME IIOCAeNOBAaTeJbHO B IIOJOBOM allapare Kyp, OGecHeuuBaioT
HOpMaJIbHOE PasBUTHE SUYHUKA U €r0 JaIbHeHyo GYHKINOHATIBHYIO JesTeIbHOCTh. [ OpMOHSBI (TOHALIOTPOIHEIE,
CTepouJsl M Ppa3Iu4Hble (AaKTOPHI POCTa), BO3ZEHCTBYA Tarke Ha MOPGOJIOTHIO IIOJIOBOTO ammapara Kyp,
CIIOCOGCTBYIOT HOPMalIbHOMY (GYHKIMOHMPOBAHUIO SUYHUKA U IIPABUIBHOMY PasBUTHUIO IIOJIOBOM CHCTEMSI, T.€.
06ecIIeynBaloT MX BOCIIPOM3BOACTBO. Pe3ysIbTaThl HAIIMX MCCIeOBaHUI ITOKAa3alId, YTO MHBEKIUA OIpeleIeHHBIX
03 TECTOCTepPOHAa M TOPMOHA pPOCTa OKa3bIBAIOT IIOJIOXKUTEJIBHOE BO3ZAEHCTBHE HA MOP(OJIOTHIO SUYHUKOB U
AUIEBOIA.

Tecrocrepor - rOpMOH pocTa - MOP@OJIOTHA IMOJOBOTO aIIIIAPAaTa - KYPBI-HECYIIKH
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There are few articles related to growth hormone and/or testosterone influence on insulin-like growth
factors and insulin-like growth receptors in layer. The effect of growth hormone on gene expression of insulin-
like growth factors has been studied for several times [1]. For the first time, usage of testosterone to stimulate
ovulation was reported in 1955 and 1961 [3]. In an active ovary of domestic fowl which contains a complete
follicle hierarchy, the increase of progesterone (secreted mainly from the F1 follicle causes evaluated
gonadotrophins-releasing hormone (GnRH) and finally LH surge [4]. The increase of progesterone and LH plasma
concentration which have been observed between 4-7 hours before ovulation in laying chicken is as a result of
increased concentration of testosterone and estradiol [6].

Injection of testosterone to laying hens which have an active ovary may stimulate ovulation, so it has been
thought that testosterone surge prior to ovulation causes LH surge, suggesting its important role in ovulation
process. Further more, active or passive immunization of testosterone effects lead to ovulation cease [6].

It has been reported that injection of progesterone and testosterone to laying hens, stimulate ovulation in 8
and > 9 h respectively, suggesting that probably testosterone should be converted to active form to exert its
biological action [3]. None physiologic doses of testosterone stimulate the ovulation. Preovulatory increase of
testosterone causes LH surge before ovulation by influencing hypothalamic-pituitary— ovarian axis [6].

Altogether the opinions above can be briefly summarized as follows:

1. Only activated testosterone exerts the biological effects [1]; and
2. Testosterone stimulates the hypothalamic-pituitary— ovarian axis and causes LH prior to ovulation [1].

With consideration to the currently available evidences the first theory is not expected and testosterone
doesn’t influence the LH surge, and Progesterone isn’t a metabolite of testosterone but the second theory is
probable [5].

It is reported that administration of oestrogen and progesterone in ovaryectomized layers triggers the
response of the hypothalamic-pituitary axis (LH secretion) to stimulant effect of progesterone, suggesting
testosterone may simulate the effect of oestrogen [3] probably preovulatory testosterone surge causes LH surge.
The main concentration of preovulatory ovarian-derived progesterone is secreted by granulosa cells of the mature
hierarchical follicles and partly by granulosa cells of preovulatory follicles [6].

Gonadotrophins and other steroid and none steroid hormones could play a key role during follicular
growth and development period. The ovary through endo/ paracrine activity manages the follicular development.
The biological interactions of the hormones which influence reproductive events are well known and it is a
confirmed fact that progesterone, androgen and oestrogen are the most indisputable hormones. Steroid hormones
affecting the hypophysis, regulate the general (generic) ovary events, however, steroid hormones especially
androgens may also exert direct effects on ovary. Yolk proteins formation is directly depends on oestrogen effects.
Ovulation is regulated by progesterone and probably also by oestrogen. Oestrogen effects clear aspects of calcium
metabolism so may affect the egg shell formation [4].

In brooding hens, plasma concentration of testosterone is higher during broodiness [3, 5]. In birds,
testosterone may affect plasma concentration of T3 and T4, which play critical roles in proper function of various
organs including reproduction and gonadal development, as also shown in other species [5, 4]. Testosterone
increases the deiodination of thyroid hormones (thyroxin or T4 and triiodothyronine or T3) in peripheral tissues
[3,5].

Growth Hormone: Somatotropin, also is called growth hormone, is a protein hormone with an isoelectric
point of 7.5, a molecular weight of approximately 22 kilo Dalton and 191 amino acids. GH was isolated from
avian pituitary tissue recombinant
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chicken. GH has been produced with the same biological activity of wild-type pituitary-derived avian GH [5].

There is evidence for different structural variants of avian GH [6]. Unlike human, GH variants in birds are
not due to multiple genes and different splicing patterns of mRNA, whereas, they are as a result of post
translation modification, which produce glycosylated GH, phosphorylated GH [5, 6], dimeric, and other
oligomeric forms in the chicken pituitary gland [5]. Although, most Chicken pituitary-derived GH is monomeric,
dimeric, and other oligomeric forms are detected via polyachrilamidgel [4]. GH may be found in other tissues like
nervous system, reproductive system and immune system. Specific form of GH gene expression in these different
tissue will results in different biological action [2].

GH has a structural similarity between different species. GH, prolactin and placental-derived lactogen have
also structural similarity. The gene for GH is located on chromosome No 1 and 17 of birds and human,
respectively.

In human’s hypophysis, hGHN gene encodes GH. hGHN is expressed in the form of 2 types of mRNA
which are translated to 2 different proteins (20, 22 kilo Dalton protein) the 22 kilo Dalton protein is the dominant
form of GH which form 90% of total blood concentration of GH (4).The half life of GH in chicken is around 20
min [3]. Several physiologic events like growth, egg production, body composition, appetite regulating, aging and
reproduction are influenced by GH [6].

There are high-affinity GH-binding sites, which are regulated in a tissue-specific manner, in both
granulosa and theca layers of hen preovulatory follicles, which modulate reproductive roles of GH [4].

Materials and methods. The experiment was carried out to evaluate single injection of old laying hens with human
testosterone (hT) and growth hormone (hGH), in post peak production period (when ovulation rates are decreased) on ovarian
morphology of layer hens.

73 week aged white Leghorn hens were weighed individually and (live weights used as covariate in the analysis of
ovarian characteristics) were located in individual cages with free access to food and water. The hens were randomly allocated
into one of four experimental groups. Each treatment consisted of 4 replicates with 10 chicks per each.

Injection manner: The birds were injected subcutaneously with hT and hGH at live weight-dependent dosages as follows:

injection of 100 pl distilled water (control group)

injection of 500 pg hT/kg BW + 50 pg hGH/kg BW

injection of 500 pg hT/kg BW + 100 pg hGH/kg BW

injection of 500 pg hT/kg BW + 150 pg hGH/kg BW

Growth hormone was prepared for injection according to manufacturer’s recommendations and neutral oil was used as
vehicle for testosterone injection.

Results and Discussion. The results were analyzed by SAS software [7]. However ovarian anatomical characteristics
were affected by hormone injection, but some of them was significant and the others were insignificant (Data are
presented in Table 1 below).

Table 1. Effect of GH and testosterone injection on oviduct morphology

Treatments
T1(Ctrl) T2 T3 T4 SEM*
Infundibulum Iength(cm) 5.95b 6.84b 8.95a 6.95b 0.021
Ampullalength(cm) 37.32 39.23 38.09 38.61 0.028
Isthmus length(cm) 13.95 17.01 15.60 14.02 0.055
Uterus length(cm) 11.11b 13.62b 16.32a 14.22b | 0.039
V agina length(cm) 12.065 11.97 11.75 9.975 0.049

.055Uterus length(cm)11.
11b13.62b16.32a14.22b0.039Vagina length(cm)12.06511.9711.759.9750.049 *Stand
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th: Uterus length was significantly increased by hormone injection

in treatment 3. (P < 0.05)Diagram.1. Effect of GH and testosterone injection on uterus lengthVagina lengt
h: Vagina length was insignificantly reduced by treatment 4 compared with control. (P > 0.05)According to
the above-mentioned results, the hormone injection can affect ovarian morphology. It demonstrated the definite
roles of hormonal system in reproductive system. Making decision to inject or not to inject hormones should be
discussed, because it depends on different situations and the final goal. These kinds of researches have been
initiated the new way in birds’ reproduction physiology. In next research the effects of hormone injection on other
characteristics of layers’ reproduction system will be focused.
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