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Testicular development and expression of reproductive axis genes in Cher-
ry Valley breeding drakes
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Abstract: In order to understand the testicular development of Cherry Valley breeder ducks, this study took 75,
105, 135, and 165 day-old Cherry Valley breeder ducks as the research objects. Firstly, the testicular development and
spermatogenesis were defined through histological methods, and secondly the mRNA expression levels of reproductive axis
genes were detected by the method of Q-PCR. The results showed that compared with the 105th day, the testicular weight of
Cherry Valley breeder ducks on the 135th day increased by more than 10 times with the increase of the diameter of seminif-
erous tubules and the number of epithelial spermatogenic cells, and the mRNA expression level of their pituitary FSHB gene
increased by more than 40 times. Compared with the 75th day, the mRNA expression level of pituitary GnlHR gene was sig-
nificantly reduced on the 105th, 135th, and 165th day respectively. With the increase of days, both the mRNA expression
levels of sertoli cell-specific FSHR, INHo, INHBA, AMH genes and Leydig cell-specific LHR, StAR, CYP11Al, 3B-HSD

genes were significantly increased in the testicular tissues
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the testes could produce mature sperms, indicating that the testicular development had reached sexual maturity. This study

provides the basic data for the subsequent research on the reproductive activity of Cherry valley breeder ducks.
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Table 1 Primers information for quantitative PCR

Eais B 3 (5'—3") BAGREE(C) P (bp)

B-actin NM_001310421.1 F: GAGAAATTGTGCGTGACATCA 60 152
R: CCTGAACCTCTCATTGCCA

GnRH-1 KF219566.1 F: CCTTTGTTGGTATCCTCCTGTT 60 103
R: AGATTGTCCACGTTCCTTTTTC

GnlH KC514473.1 F: ATCTACCTAGGCATGCTCCAA 60 115
R: ACAGGCAGTGACTTCCCAAAT

GnRHR KC759146.1 F: TCTGCTGGACCCCCTACTAC 60 127
R: TCCAGGCAGGCATTGAAGAG

GnIHR KF696709.1 F: GTCGTCATGTACACCCGCAT 60 103
R: TCTTGCGAGACACCTTCCTC

FSHB D(232890.1 F: ATGGTGCTCAGGATACTGCTTCA 60 208
R: AGTGCAGTCAGTGCTGTCAGTGTCA

LHB DQ023159.1 F: GACCCGGGAGCCGGTGTA 60 90
R: AGCGCCCAACGCTCGTAG

FSHR KC477215.1 F: CCTAGCCATTGCTGTGCATTT 60 106
R: TGCCAGGTTGCTCATCAAGG

INHa XM_027462315.1 F: AGAGGACACGTCGCAGGTGAT 60 112
R: GGGCTGGAAGAGGTAGGTGAAGAT

INHBA XM_005014947 4 F: CAGTGGACACCCGAAAGA 60 113
R: GCACAGGTCACAGGCAAT

AMH NM_001310362.1 F: CTCGGATGACAAATGCTTCA 60 111
R: ACTCCATCAGCGGAGAGGTA

LHR XM_027453600.1 F: CTCTGTGATAACTTGCGTAT 60 119
R: AAGGCATGACTGTGGAT

SIAR XM_027443533.1 F: GCCGAAGACGATCATCAAC 60 181
R: TCCCTACTTTTACCCCTGA

CYP11AI KY463321.1 F: GGCTCAACCTCTACCACTT 60 233
R: GGGCTTGTTGCGGTAGTC

3B-HSD KC310447.1 F: GACCTGGGGTTTGGAATTGAG 60 170
R: TAGGAGAAGGTGAATGGGGTGT

1.5 HiEsHh AR R I 2500k, I ELBCR A LSD 5, o T 4

K 2748 0 AT Q-PCRIRIG BB, HAY /D[R H B R A7 E 1Y 22 5, RS2 AL FSHB
FE) mRNA F63h R EY B abrE 23 LHB. FSHR, AMH. INHo, INHBA. LHR. StAR.
Ko KHI SPSS BAFHEATGE oM, ME AR CYPIIAL 3B-HSD EN mRNA ik g S5 80E (48T
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Fig.1 Testicular weight and serum testosterone concentration of Cherry Valley breeding drakes at different growing stages
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Fig.2 Histological observation of testis in Cherry Valley breed-

ing drakes at different growing stages
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Fig.3 Expressional levels of genes in hypothalamus and pituitary gland tissues of Cherry Valley breeding drakes ducks at different growing

stages
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Fig.4 Expression levels of genes in testicular Sertoli cells of Cherry Valley breeding drakes at different growing stages
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Fig.5 Expressional levels of genes in testicular Leydig cells of Cherry Valley breeding drakes at different growing stages

K BB, SR AN R RN (8] S5 40 A %) 43 06 T B 3G 5
165 H R, S2ILREHE ™ A UK F, R IR F
KB AT B

BN A B RS2 BT Fr Ak - i 76 44 il
NI . MR R R B R E AT
Fefidi GnRH k43 1638, 5 | k2 i S & FSH F1 LH
SrUSEIn MR A F . fEAWES T BEE H
BB AR RS A AR R BN GnRH-1 A1 GnIH F&
mRNA ik To o 2810 (B2 G TR GnIHR 5
Pl mRNA ik 2 1 2 FEAK, R GnlH TETEFEMIRS
BIRBWRSAE %, EEH D BRI RGEE , W E R
WA EBh G GnlH J& , S REUL GnlH 36 PE A,
e LHB BE [ mRNA 23k 5 34 i, £ i 52 L &
Ho. 5105 HEAAM L, 135 H #0f i# (K FSHB F
LHB 3 mRNA 23k 5 o 35 1 m, 40 2 i
GnlH TEVEREARPT 2300,

135 Hig PG 78 =W FSH G R , S0
o 4t 6L FIDK D 4 e e 3 58 0 ke A= 4 Ak, S BN
A AN B BRI S IR, [RlR 7E
VR EE LH 1T, 52 S0 18] 5T 40 i A B 52 i g
KR HAK R W N LHR  StAR . CYP1IAI FI 38-HSD
AL SRR A G BE P mRNA 263k 5 i 3 1 hnte
165 H &I}, 52 LIRS 448 v ] WL 1, R W] 2
IEF R ENE BB B, DL, kiR FSHB SE

mRNA Fik i B F R, X 0] GBS 52 AL SRR 40 e 43
W ER IR R A TR iR FSH 43 1 45
R, TEMFLSYh 5N AR AMH fetl H4AE
FHT BN IR 44 FSH A1 LH 437 (BFE& K
ARG OCHGE . FEARTEZE T, 165 H PB4 1Y
PP 5200, AMH FE IR 3R 8 2 75 5 i 2 1K FSHB
LHB FEH mRNA £k it F A &, FEZEH—L WA

v [ oy AR R ARG A L, PR ARG (P AL )
Pl (AR K RSSO B 5T AR
TS 90 H I S AU MURS 4055 mT DL kG
T TEARBIH PR MR A TS 135 H B BTS20
A 208 v R LGRS 7, L3 TSR 45 d D)
b BEFRAIFEPTHF SR, M LH W 5
RN S YRR 2L P & B A — B, AR A
TN RE 2 0 Folr 2 5 i T4 FSH T LH 433065848 it )
Fis R MR 322 338 11 AT Ak o i ) 43R

S E Lk

[1] kA XIRE. 2019 4FKE =l Bk A sk & e a4 5 il
[J]. PEFEHRZE, 2020, 56(3) :130-135.

(2] Ak 55 UEERE, BTt AN 5. SRR R IR e A Rl A 7
REMYREMAT]. LA ARR, 2016, 44(10) ;284-285.

[3] KB, TR, TR, % AR C i Rpk s A g
FEEMERERE ()], PEZKE, 2015, 37(9) :58-59.



o

A5« AR T T 2 WS 200 2K R A i At e R 3Rk 411

(7]

[10]

[11]

XAz, HRA T, BHETT Fe -0 - il 9 P 43 M R 35 [0 ]
E B A, 2006, 42(9) :41-43.

LOVELL T M, KNIGHT P G, GROOME N P, et al. Measurement
of dimeric inhibins and effects of active immunization against in-
hibin alpha-subunit on plasma hormones and testis morphology in
the developing cockerel [ J]. Biology of Reproduction, 2000, 63
(1):213-221.

LOVELL T M, KNIGHT P G, GROOME N P, et al. Changes in
plasma inhibin A levels during sexual maturation in the female
chicken and the effects of active immunization against inhibin al-
pha-subunit on reproductive hormone profiles and ovarian function
[J]. Biology of Reproduction, 2001, 64(1) :188-196.

TSUTSUI K, SAIGOH E, UKENA K, et al. A novel avian hypo-
thalamic peptide inhibiting gonadotropin release [ J]. Biochemical
and Biophysical Research Communications, 2000, 275(2) :661-
667.

SMITH L B, WALKER W H. The regulation of spermatogenesis by
androgens [ J]. Seminars in Cell & Developmental Biology, 2014,
30:2-13.

SCHANBACHER B D. Pituitary and testicular responses of beef
bulls to active immunization against inhibin-alpha [ J]. Journal of
Animal Science, 1991, 69(1) :252-257.

RACINE C, REY R, FOREST M G, et al. Receptors for anti-mul-
lerian hormone on Leydig cells are responsible for its effects on ste-
roidogenesis and cell differentiation [ J]. Proceedings of the Na-
tional Academy of Sciences of the United Sates of America, 1998,
95(2) :594-599.

WU X, WAN X P, LAN J J, et al. Cloning, expression, and pol-
ymorphism at the 5'-flanking region of the GnRH gene and their as-
sociation with laying traits in Muscovy duck ( Cairina moschata )

[J]. British Poultry Science, 2015, 56(5) :531-542.

[12]

[13]

[17]

[18]

[19]

[20]

[21]

WU X, YANM J, WAN X P, et al. Cloning and tissue expression
profiling of the GnRHR gene of the Muscovy duck ( Cairina mos-
chata) ; polymorphism and association with egg-laying performance
[J]. British Poultry Science, 2015, 56(2) :164-174.

ZHU H, CHEN Z, SHAO X, et al. Reproductive axis gene regula-
tion during photostimulation and photorefractoriness in Yangzhou
goose ganders [ J]. Frontiers in Zoology, 2017, 14(1) :11.

QIN Q, SUN A, GUO R, et al. The characteristics of oviposition
and hormonal and gene regulation of ovarian follicle development in
Magang geese [ J]. Reproductive Biology and Endocrinology,
2013, 11(1):65.

WK, GnIH X R38BTV REFI A MG AL T K B 52 [ D]
UM AR T AR B, 2015.

ZHU H X, LIU X Q, CAI L P, et al. Cellular and molecular
mechanisms of low dose prolactin potentiation of testicular develop-
ment in cockerels [ J]. Domestic Animal Endocrinology, 2019,
69:51-61.

GARREL G, RACINE C, L'HOTE D, et al. Anti-Mullerian hor-
mone; a new actor of sexual dimorphism in pituitary gonadotrope
activity before puberty [ J]. Scientific Reports, 2016, 6:23790.
KEREILWE O, PANDEY K, BORROMEO V, et al. Anti-Mulle-
rian hormone receptor type 2 is expressed in gonadotrophs of post-
pubertal heifers to control gonadotrophin secretion [ J]. Reproduc-
tion Fertility and Development, 2018, 30(9) :1192-1203.

W AEET ARIEAR, . AR AR RN B S B
SAGTE fE K e g S RE RS A [ ] V95 RO B 2, 2020, 48
(11):176-180.

e L, E AR RRIEAR, A EM AN AU A KA F R
W], PEZEE, 2018, 40(2) ;50-54.

RRIF, D%, GO, 5. AR i SC B X MR 2% &/ A
3§ LHKSFBF5E[ T, RS, 2015, 37(21) :12-15.

(TSR REE)





