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Abstract: This study aimed to explore the impact of different photoperiods on the hypothalamic-
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pituitary-gonadal (HPG) axis in poultry, to reveal the mechanisms by which light regulates the
follicles development and egg production performance of hen, and to provide a theoretical basis for the
development of technologies to regulate the reproduction of female poultry and enhance the
reproductive performance of breeding poultry. A total of 860 healthy Xinghua hens, aged 290 days
and in the egg-laying period, were randomly divided into a control group and a treatment group. The
experiment lasted for 61 days, with the control group maintained on a lighting schedule of
16.5L.: 7. 5D throughout the experimental period. The lighting schedule for the treatment group was
16.5L.:7.5D from day 1 to day 7, 12L.: 12D from day 8 to day 42, 18L:6D from day 43 to day 50,
and 16.51.: 7. 5D from day 51 to day 61. Egg production was recorded throughout the experiment,
and ovarian development, blood hormone levels, and reproductive axis factor expression were
measured on days 8, 43, and 61, respectively. The results showed that under 16. 5 hours of light
exposure, there was no significant difference in egg production between the two groups. Shortening
the light exposure to 12 hours significantly suppressed egg production, while extending it to 18 hours
rapidly increased the egg production rate, which remained higher than that of the control group after
restoring 16.5 hours of light exposure. Consistent with egg production, reducing light exposure
significantly decreased the number of LYF and SYF in the ovaries, while extending light exposure
quickly increased the number of LYF. However, changes in light exposure had no significant effect on
the ovarian index or the number of LWF. Results showed that shortened photoperiod significantly
reduced GnRH levels in the treatment group (P<C0.05) , while extended photoperiod restored
hormone levels to those comparable with the control group, though the differences were not significant
(P>>0.05). Furthermore, shortened photoperiod significantly downregulated the expression of
hypothalamic GnRH and TRH (P<C0.01). In contrast, extended photoperiod increased the
expression of GnlH, GnRH, VIP, and TRH in the hypothalamus, though these changes were not
significantly different (P>>0.05). GnRH protein expression followed a trend consistent with that of
GnRH. In the pituitary gland, shortened photoperiod led to a significant reduction in the expression of
GnRHR, FSH, and PRL (P<C0.01), and a moderate decrease in TSH and LH expression. Under
extended photoperiod, the expression of GnRHR, TSH, FSH, and LH recovered to levels similar to
the control group. In the ovaries, shortened photoperiod resulted in decreased expression of LHR,
FSHR, GnRHR, and PRLR, with significant reductions in LHR and GnRHR (P<C0.05 or P<C
0.01). Extended photoperiod restored the expression of these factors to control levels. Protein
expression levels of FSHR, LHR, and PRLR were generally consistent with their corresponding gene
expression trends, though none of the differences reached statistical significance (P>>0.05). In
summary, these findings demonstrate that photoperiod regulates follicular development and laying
performance in Xinghua chickens by modulating the expression of key factors along the reproductive
axis. Shortened photoperiod downregulates the expression of reproductive-promoting factors and
gonadal receptors, thereby reducing serum reproductive hormone levels and inhibiting both follicular
development and egg production. Conversely, extended photoperiod upregulates reproductive factor
expression, promoting follicular development and enhancing laying performance.

Keywords: lighting; Xinghua chicken; HPG axis; follicular development; egg production
performance
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Table 1 Real-time fluorescence quantitative PCR primers information

A 5195 5 (5>3") i KR /C K JE /bp 7515
Gene Primer sequence Tm Length GenBank No.
L-actin F: TGAATCCGGACCCTCCATTG 60 195 >NM_205518. 2
R: AGACTGCTGCTGACACCTTC
GnlH F: ACAAAGTGCCAAATTCAGTTGC 60 231 >NM_204363. 1
R: GCACTGACTTCCCGAATCTC
GnRH F: CTTGGCTCAACACTGGTCTT 60 191 >NM_001080877. 1
R: CTTCGATCAGGCTTGCCATG
VIP F: GGAAACAGACTGCCCTTTGA 60 172 >NM_001177309. 2
R: CATCAGAGTGGCGTTTGACA
TRH F: AACCAGTTGCAGAAAATCACAA 60 242 >NM_001030383. 2
R: CATTGTGGCAGAGGCATGTT
GnlHR F: CGTGGACAACCTCATCACGG 60 136 >NM_204362. 1
R: GACGATGCAGCGAAACCTCTC
GnRHR F: GGCACGAGACCCTCTACAAC 60 139 >XM_046924978. 1
R: ACGTCCCTGGAGGAGAAGAG
PRL F: CGGGTTCATTCTGGTGATGC 60 173 >NM_205466. 3
R: AGGCGGCACTTCAAAACTTT
PRLR F: ATCGTTTTGGGTGTCTTATC 60 252 >XM_046934786. 1
R: ATCCTCGCTGTCCTCTACTT
LH F.: CCATAAACGTAACGGTGGCG 60 133 >NM_001080877. 1
R: CCCAAAGGGCTGCGATACAC
FSH F: TGCGGTGACCATCCTGAATC 60 144 >NM_204257. 2
R: TTGATTGCTTCCATTGTGACTGA
TSH F.: CATCAACACCACCATCTGCG 60 143 >NM_205063. 4
R: GAGGACAGCCCGGAATCAGT
FSHR F: ATGTCCTTGGGTCTCACCTG 60 202 >XM_046913182. 1
R: CTGTGAAAGCTCCCTTCGGA
LHR F: AACCTCAGGCGGATACACAA 60 200 >NM_204936. 2
R: TAGGTCAGAACGGCTTCCAG
Goy— TERRERE oo BUig H ™ 8 R 0 38 IR T IR (P<<0. 01) 5d44-d51
(LN Kb 3 20 5 BR B R A K F 18 h R L 7R S A TR Ak
S, H PR R RAN AR T IR (P<<0.01) ,{H H =
2 &% R B A 6 BT K 35 d JF M 1 T 5 e B 2 A 2k
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i 22 5 5 7F d8-d43 ¥ Y MR 4 4 o 12 hiv , = B R
B TR B 60% 224 FREEALT 40% , By

5 d52- dGMﬂ%MHTIETJQf‘ﬁ%n@ 16.5h)5 b 34 H
R AR b X PR, B A5 R Z B H
FE%%E%?HH@

R A BE XS B 5K F G 0 561 00 i 28 A 5 4
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Fig. 1 Changes of daily laying rate of hens

R2 BBEMRTER
Table 2 Egg laying rate of hens at different production stages

251 Group

Xt 84 /% Control

RbEEEH /% Treat

d1-d7 57.57+1.71
d8-d43 54.81+2.17"
d44-d51 52.60+2. 44"
d52-d61 50.9643. 33

56.43+1.99
49.18+5.53"
41.83+3. 31"
52.5743.03

Bl LLOF- 9 {E AR iR (Mean£ SEM) " 7R 5 [ 47 508 J5 i bn 7 B A0 5 BLNG 2R 22 53 .35 (P<<0. 05) , I dr M 7 2K
R R 2= RN R (P<<0.01), Ik A IR 7 1 32 R 22 R R i3 (P>0.05), R[]

Data are expressed as “meandstandard error (Mean®=SEM) 7.

Different lowercase letters in the same row means significant

difference between the treatments (P<C0.05) , different uppercase letters means extremely significant difference between the
treatments (P<C0.01), same letter means not significant difference between the treatments (P>>0.05). The same as below

TE 90 % T 7 T, AE dS P4 LYF B A 2 X 51,
d43 b FEAH () LYF 508 WA F X IR, mAR 2 R A
3 (P>0.05) ;d61 AL A LYF 804525 5 A 1B 3%
(P>>0.05) ,{HACH 2 B @ i F X6 B4l . 7 34~ (]

x3 EBMEABRHETL
Table 3 Changes of follicle type and number in hens

ML AL PR A SYF B0 WA T X R (2R A R
FH(P>0.05) ; LWE B 5 xRl T g 2R
(P>0.05),

ot HERRAEE/ Y GSI R LYF /NI SYF KRHEE LWF

Time papiizEil Ak ¥R 2H Xf RE 2 Ak P 2H Xf RE 2 Ab 3 2H X ZH Ak PR 2H
Control Treat Control Treat Control Treat Control Treat

ds8 1.74+0.32 1.83+0.29 5.6740.82 5.504+0.55 7.00+£4.47 4.83+3.66 31.33+10.41 26.17+8.98

d43 1.6840.36 1.6640.36 5.834+0.98 4.50+2.35 5.674+1.03 3.50+2.838 22.17+7.14 24.17+10.53

del 1.7240.34 1.804+0.57 4.674+1.03 5.67+0.82 10.67+4.50 8.00+4.00 23.83+9.30 21.17+5.78

2.2 MEFEEBEHERAKFE

For I i AR A R KCOE (1 2) 45 R B, d8 I
P2 1 45 R K 0 8 35 25 5% (P>>0.05) ; 46 4
I RAN LIS d43 kb LA 1 GnRH B 3 I X BR 41
(P<C0.05), 1M FSH . LH . PRL F1 P4 ¥ & I F %} i
A HJC 2 R (P>0.05) ; 5 KOG IS K & 5

16.5 h G R ,d61 Ab B 41 45 380 2 K F & B 5 6 BE 24

A 24 K, Ho i ESH I P4 s 5 T X4 BR2H  {H F 2 1y
Jo % 25 (P>0.05),

2.3 4EMEFEERFRIEKE

2.3.1 N Bl A B N Rk K OF R

ik A B N 1 R AKF (B 3) o S5 R R, d8 P
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a-f. Serum GnRH, FSH, LH, PRL, E2, P4 hormone levels. In the figure, * indicates significant difference (P<C0.05), * *
indicates extremely significant difference (P<C0.01), the same as below

B2 mEE£BEHEAKF

Fig.2 Serum reproductive hormone levels
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Fig. 5 Expression level of gonadal-related factors
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