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Differential Analysis of Testicular Development in Adult Ducks

TAO Zhiyun,SONG Weitao, XU Wenjuan,ZHU Chunhong, LIU Hongxiang,
WANG Zhicheng,GU Haotian, WANG Yifei, LI Huifang
(Jiangsu Institute of Poultry Science, Yangzhou 225125, China)

Abstract: In order to explore the differences in testicular development in ducks with different semen volumes, in this
study, adult Gaoyou ducks were taken as the research object. These ducks were divided into two groups: high semen volume
and low semen volume groups. The weight and testicular weight of the two groups of ducks were measured, respectively.
ELISA method was used to detect testosterone levels in the blood of the two groups. Microscopic observation and measurement
of the area of the seminiferous tubules and the number of interstitial cells per unit area were performed after paraffin sectioning
on the two groups of duck testicular tissue. The differences between the two groups were compared and correlation analysis was
conducted. Finally, fluorescence quantitative PCR was used to detect the expression levels of FSHR, LHR, AMH, and StAR
in the two groups of duck testicular tissues. The results showed that the testicular weight, testicular volume, and testosterone
levels in the high semen volume group were significantly higher than those in the low semen volume group. There was no
significant difference in body weight, testicular index, seminiferous tubule area, and number of interstitial cells per unit field
between the two groups. Correlation analysis showed that semen volume was significantly positively correlated with testicular
volume. While testosterone content was significantly positively correlated with testicular weight and volume. The expression
levels of testicular development related genes FSHR, LHR, AMH, and StAR. were significantly higher in the high semen
volume group than those in the low semen volume group. These results indicated that the semen volume in male ducks was
related to testicular weight and testosterone content. And testicular development related genes FSHR, LHR, AMH and StAR
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may play important roles in duck testicular development and spermatogenesis.

Keywords: Gaoyou ducks; testis; development; ELISA method; correlation analysis
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Fig.1 Distribution of semen volume in ducks
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Tab.1 List of primers used in the experiment

EIE7EX

Primer name

41 (5'—3")

Sequence of primer(5'-3')

Gen Bank % 5% %5
Gen Bank number

T EE /bp
Product length

FSHR-F GCAAGCCCAGATTTACAGAACAGACA XM _021267212.2 130
FSHR-R CAAGTGATTTAGAGGAACCAGTGA
LHR-F ACAACAGAAACCTCAAGCGGAT EU049613 113
LHR-R CTCGAGCCCGTAACTAGGCA
StAR-F GCCGAAGACGATCATCAAC XM _027443533.1 181
StAR-R TCCCTACTTTTACCCCTGA
AMH-F CTCGGATGACAAATGCTTCA NM _001310362.1 111
AMH-R ACTCCATCAGCGGAGAGGTA
p-actin-F TGAGAGTAGCCCCTGAGGAGCAC EF667345.1 203
f-actin-R TAACACATCACCAGAGTCCATCAC
1.2.6 RNA % 5% R H RNA EasyFast 1.3 #BEBHHH

A1 4L/ 40 i A RNA $#2 BUK 7 & (TIANGEN,
DP451) 42 Bt RNA , RNA 28 i & 4 0 & 4% 5,
Fastking cDNA 2% 186 385 & ( L5 41) (KR116)
¥ RNA R 5% i cDNA

1.2.7 5t & PCREM R H SuperReal % )t
B WUR IR H (TIANGEN, FP215), ¥ i 52 4, 2.1

i B8 272 2C By T 3 T S T 0 3 TR AR R Gk
B ARS8 SPASS 20.0 A0 B, 3E 4T
MR E T 00T, P<<0.05 KR E R B E,

2 HRGA
REBEALTER

FSHR .LHR . AMH } StAR [ ik, VKRN
20 pL., F#5 2 X SuperReal Color PreMix 10 pl, 1E
S 51 91 45 0.8 pl, cDNA #i i 2 pl, 50 X ROX
Reference Dye 0.4 pl.,ddH,0 6.8 pl, W &K -
95 °C 5min; 95 °C 255,60 °C 255,72 °C 255,40
E¥ 395 °C 305,60 °C 305,72 °C 30 s,

M 27T LLE H, BUAR B8 ) 5200 BT i AL
B R SR R D AR R 24l h 225 B
2 (P<C0.05) 5 K8 W i 22 41 19 5 {4 o 1 f 52 0L 45
BEmsm TR DA B &R B
HZAMMBEPEMRSTERERTREE DA
(P<<0.05).

R2 BEBERE.EALREFRENNEEMREER

Tab.2 Differences analysis in body weight, testicular weight,semen volume,and serum

testosterone concentration in adult ducks

25 HE W /mL TR B/ g LG /g BAUEEY Y% SRR/ mm’ SR/ (ng/mL)
Group Semen volume Body weight  Testicular weight Testicular index Testicular volume Testosterone content
i i 0 2 0.108= 2102.000=x 79.013+ 3777+ 39 249.652=% 5.272x
Low semen volume group 0.143a 268.844a 19.477a 0.891a 3812.127a 1.189a
KW 2 20 0.409+ 2 322.667+ 143.777+ 6.303+ 83 008.321+ 10.682+
High semen volume group 0.148b 288.316a 11.693b 1.359a 14 547.792b 2.833b

TE ARG PR R IR 0.05 KT b B E) 22 5 2 . R K T

Note: Different lowercase letters indicated significant differences(P<C0.05) between treatment. The same as below .
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A. Slices of testicular tissue in the group with low semen volume, the arrow indicated the seminiferous tubules(40X); B.Slices of testicu-

lar tissue in the group with high semen volume, the arrow indicated the seminiferous tubules (40X ); C. Slices of testicular tissue in the
group with low semen volume, the arrow indicated interstitial cells(200X); D.Slices of testicular tissue in the group with high semen vol-

ume, the arrow indicated interstitial cells(200X)
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Fig.2 Schematic diagram of adult duck testicular tissue slices
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Tab.3 Histological differences in testicles of adult ducks

25 iR /N T B/ mm? BT 1T R 5 46 B A/ (4~ /mm?®)
Group Area of seminiferous tubules Number of interstitial cells per unit area
iRl S| 0.08240.041a 402.695+86.737a
High semen volume group
KWt 2 4 0.127-£0.055a 290.881+103.176a

Low semen volume group

2.3 MEBEHEEREXED T AT SRR | S OIL AR ROR S R R
Xof AR A G & F8 AR EAT A OGP AR AT L S5 R I IE A G (P<20.05) 5 S U AR RR 5 52000 B B A L 52
RAPR R RS AR 2ZFYARE 2 SERAERARE B FEMK(P<0.05); #IALHE
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B0 SRR R | PR /A TR 2 TE A O (P<<
0.05) 5 K /45 T AR 5 52 U9 RO B 3 E M R
(P<20.05) ; 5 {o 4L B P9 18] 5 240 Jifo B 5 BT A5 45 A

Y0 WA O s RS RS B LR I A e
(P<<0.05) ; Bl 52 fa BRI E
ZH & (P<<0.05)

R4 SABEAMKESEFREXESN

Tab.4 Correlation analysis of various indicators of testicular traits in male ducks

RN B T AR )
. L . . y ke il i
o e AR ek maas mmA A R Rt
ik T i . . . . Testoster
Body . Testicular Testicular Areaof  Number of in- Semen
Index . Testicu- . .. . one con-
weight . volume index  seminiferous terstitial cells  volume
lar weight . tent
tubules per unit area
fRJFiE  Body weight 0.519 0.476 0.967 0.575 0.357 0.801 0.381
AR R Testicular weight 0.324 0.012 0.007 0.707 0.390 0.823 0.070
EINRBL Testicular volume 0.356  0.907 0.059 0.143 0.816 0.043 0.021
SALIEE  Testicular index —0.025  0.946° 0.007 0.241 0.074 0.158
[k AN EATIEN —0.372  0.723 0.530 0.910" 0.691 0.207 0.472
Area of seminiferous tubules
YA T AR 1 5T 40 i R 0.197 —0.574 —0.367 —0.658 —0.635 0.241 0.150
Number of interstitial cells per unit area
i & Semen volume —0.133 0.701 0.810" 0.770 0.601 —0.566 0.658
Sl & B Testosterone content 0.536 0.869" 0.826" 1.000 0.381 0.385 0.628

T RN AN R R 2 ] S 25 A5G (P<<0.05) .

Note: * indicated significant correlation among different indicators(P<20.05).

24 NBERESVAERRIEIERSF
UNLY bR ARk R A S W = B S
FEHEFRIRGE R WML S s ,FSHR . LHR . AMH }

StAR B9 2k AE AT W 2 A 1 K TR
LA (P<<0.05),

®5 BREARBANEAREEXEERREERSHW

Tab.5 Differential analysis of testicular development related genes in the groups with different semen volume

HH Group FSHR

LHR AMH SIAR

1.012+0.124a
1.67940.215b

/4 Low semen volume group

K £ 4 High semen volume group

0.988+0.135a 1.01540.091a 0.994£0.106a
2.478+£0.425b 1.79840.321b 1.54840.265b
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