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Difference in Sexual Maturation Ages and Levels of
Hypothalamic GnRH- [ , POMC and NPY mRNA in
Shaoxing Ducks During Long- or Short-day Photoperiods

NI Ying-dong, ZHOU Yu-chuan, WANG Ya-ju, LU Li-zhi, CHEN Jie, ZHAO Ru-gian™

(Key Laboratory of Animal Physiology and Biochemistry, Ministry of Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Shaoxing ducks raised in long-day (LD) or short-day photoperiods (SD) matured at different ages. The
aim of this study was to investigate the central mechanisms behind this difference. The results were as follows: Ducks
raised in LD grew faster and matured earlier than those raised in SD. LD and SD ducks attained puberty at 120 and 150
days of age, respectively. Additionally, the hypothalamic gonadotropin-releasing hormone- I (GnRH-1 ) pro-opiome-
lanocortin (POMC) and neuropeptide Y (NPY) mRNA abundance were detected by semi-quantitative RT-PCR using -
actin or 18S rRNA as an internal standard. The results showed that, even though the profile of GnRH- I mRNA expres-
sion was similar between two groups, which increased progressively during sexual maturation, the level was higher in LD
ducks than in SD ducks of corresponding ages, especially at 120 days of age (P < 0.05). The levels of hypothalamic
POMC and NPY gene expression showed different patterns compared with GnRH- I gene. POMC and NPY mRNA reached
the highest level on D60 or D90, then decreased significantly till D150. Multi-factor ANOVA analysis showed that the LD
photoperiod stimulated the expression of hypothalamic GnRH-1 and POMC mRNA, but had no effect on NPY gene ex-
pression. These results suggest that the hypothalamic GnRH- I gene is the key factor for the onset of puberty and earlier
maturation for ducks raised in the LD photoperiod. Additionally, right before or at the onset of laying, the coincidence of
down-regulation of POMC and NPY mRNA and up-regulation in GnRH- | gene expression in hypothalamus indicates that
GnRH- I , POMC and NPY gene work synergistically underlying the onset of puberty in Shaoxing ducks.
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ABO19555 M87295 108165 Primer  TaKaRa
5.0 GnRH- [ 5'-GCTTG- 1.2.3 RT-PCR RT 20 pL
GCTCAACACTGGTCT-3’ 5'-CTG- 0.5 ng/p. RNA 4 yL 100 ng/pL oligoT 19
GCTTCTCCTTCGATCAG -3’ 202 bp 2 pL 10 mmol/L dNTP 1 pL dd
POMC 5'-GGGAAGCGCTCC- H,0 10pL 80 C 5 min 10 L
TACTCCATGG-3’ 5'-CTGACCCTTCTTG- 5 x RT-buffer 4 L. 50 U/pL RNA
TAGGCGC-3' 369 bp NPY 0.1 .L. 10 U/pL AMV 1 pL. H,0 4.9 pL
5'-TCCCGGTTTGAAGACCCT-3’ 5'- 42°C 1h 95 %C 5 min 4 C
CATCGTTTG-TTTTCCATTTAGT-3' 242 PCR
bp  B-actin 5'-ACGTCGCACTG- PCR PCR
GATTTCGAG-3’ 5'-TGTCAGCAAT- Mg2 +
GCCAGGGTAC-3’ 282 bp 1
1 PCR
Tab. 1 Optimal conditions for target gene PCR reaction
Mg 95 °C 55 C 72 °C
Target genes mmol/L Denaturation Annealing s Extension s Cycles
GnRH- | /B-actin 1.0 30 30 30 28
POMC/B-actin 1.5 30 30 40 32
NPY/18S rRNA 1.5 30 40 30 28
1.2.4 PCR GnRH-1  NPY cDNA 1
PCR 1.2.6 +
GnRH-1 ¢DNA Mean + SE SPSS10 One-
Genbank GnRH-] c¢DNA way ANOVA
98 % NPY ¢DNA L-test
99 % Real-time PCR MANOVA
NPY PCR P <0.05
melting curve P <0.01
1.2.5 15 pL. GnRH-1  POMC 2
NPY PCR EB 2.0% 2.1
Kodak 1D 120 System 120 150
GnRH- [ /B-actin = POMC/B-actin ~ NPY/18S rRNA 150
GnRH-I POMC NPY 30d
mRNA PCR 2 30—120
2
Tab. 2 Body weight changes of Shaoxing ducks in long-day or short-day photoperiod kg
d
D30 D60 D90 D120 D150
Long-day photoperiod 0.553+0.016" 0.941+0.021" 1.284 +£0.057° 1.536 +0.049¢ 1.460 + 0.039¢
Short-day photoperiod 0.445+0.024""  0.723+0.035%* 1.051£0.043“" 1.260+0.047"" 1.418 +0.035"
n=15 One-way ANOVA
P<0.05 "P<0.05 t-test

n =15 Different letters above the bar indicate significant difference between different age in the same group small letters for long-day

photoperiod and capital letters for short-day photoperiod groups

difference between two groups at the same age ¢-test .

One-way ANOVA P <0.05

. " P<0.05

indicating a significant
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P <0.01 MANOVA 60 NPY mR-
One-way ANOVA  ¢-test 150 NA 30 P < 0.05 One-way
ANOVA 90 P <0.05 One-
P <0.01 t-test way ANOVA
2.2 GnRH-I POMC NPY mRNA 90
NPY mRNA 2 120 P <0.05 One-way ANO-
GnRH- 1 mRNA VA
3
GnRH- | mRNA P <
0.01 MANOVA 30—120
GnRH-1 mRNA 8 h
120 P<0.05 - 16 h 42 d
test Morris & Fox 1960
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VA 120 P <0.05 One- °“ 5 Fos-
way ANOVA ter et al 1999
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Fig. 1 Representative agarose gel electrophpreses photo of RT-PCR products for hypothalamic GnRH- [
POMC and NPY mRNA in Shaoxing ducks during long-day and short-day photoperiod
30—150 30—150 C RNA M  DNA marker PUC19

30 — 150 represent 30 — 150-day-old C represent RNA no RT control M DNA marker PUC19.

LDP Long-day photoperiod ~ SDP

Short-day photoperiod
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