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Effects of Light Intensity on c-fos, Biological Clock Gene
Expression and Melatonin in Cherry Valley Meat Ducks
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Regulation, Guangdong Laboratory for Lingnan Modern Agriculture, Guangzhou 510642)

Abstract: [Objective] The objective of this study was to investigate the effects of different intensities of light stimulation on
c-fos and related clock genes in hypothalamus, diencephalon, pituitary and mesencephalon, as well as melatonin levels in plasma and
liver of cherry valley meat duck under continuous darkness. [ Method] A total of one hundred and forty four 1-day-old cherry valley
meat ducks were raised to the age of 21 days. 22-day-old cherry valley meat ducks were randomly divided into 2 groups. Each group
had 6 replicates, with 12 ducks per replicate, and kept dark for 7 days, the ducks were given ad libitum access to water and feed.

After 7 days lasting darkness, 28-day-old ducks received a LED white light stimulation of different intensities for 1.5 h and then a
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dark adaptation for 1.5 h. One duck from each replicate was slaughted for sample collection, the expression levels of c-fos and
circadian clock genes in the hypothalamus, diencephalon, pituitary and mesencephalon were measured, and plasma and liver
melatonin levels were measured. [Result] The expression level of c-fos in hypothalamus and mesencephalon of the 10 Lx group
was significantly higher than that in the 80 Lx group (P<<0.05). The level of c¢-fos in the diencephalon was significantly lower
than that in the 80 Lx group (P<<0.05), and there was no significant difference of c-fos expression in pituitary in the two groups(P
>0.05). Compared with the 80 Lx group, the expression of clock gene clock, Bmall, Bmal2 and Per2 in the 10 Lx group in the
hypothalamus was significantly increased (P<<0.05), and the expression of Cryl was little increased in the 10 Lx group
(P=0.06) .The expression level of Bmall in the diencephalon was significantly higher in the 10 Lx group (P<<0.05), while Bmal2,
Clock, Per2 and Cryl showed no significant difference (P>0.05) in two groups. The expression of Clock and Per2 in the
mesencephalon was significantly higher in the 10 Lx group than that in the 80 Lx group (P<<0.05). The expression of Bmall,
Bmal2 and Cryl in the two groups had no significant difference (P>0.05). The expression of clock genes in pituitary was not
significant affect by light intensity (P>0.05). Compared with the 80 Lx, the plasma level of melatonin in 10 Lx group was
significantly lower (P<<0.05), while the melatonin levels in the liver were significantly higher. [Conclusion] In the continuous
darkness, transient high intensity light stimulation could inhibit the expression of ¢-fos in the hypothalamus and mesencephalon,
and increase the expression of c-fos in the diencephalon, while the stimulation could attenuate the amplitude of gene expression in
the hypothalamus and diencephalon of the meat duck.
Key words: cherry valley meat duck; continuous darkness; light intensity; c-fos; biological clock
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Table 1 Primer information

9 AR 4CAEREER K, )3, 2500 r/min B0y, Y
Ay A . SR RS R Hh B R 1 R
ELISA i & (Ml AR AR ARD Wi,
FLAR 5 4% FE U 500
1.3.3 RNA #E AR 4% K Magen HiPure
Universal RNA Mini Kit (£%, [ RF&SRBA
[ 41231 5. RNA. 5 F Prime Script RT reagent
Kit(takara, [ Z4%)%1% cDNA k5, M3 Bk,
cDNA FF i B -20°CUKH P ARA7 45
1.3.4 5l4& Ak EE PR ARHE GenBank 2
A4S B9 IE IR 1) mRNA J7 0 B35 751 (& 1D,
o B TG . KM SYBR Green (TOYOBO,
H A G klvEAE ABI7500 (Applied Bio-systems, Foster
City, ) LT RT-gPCR, PCR [N4tEH 95
CTHAENE30s R 95°CAMES s 1B Kl 60°C 34
s 3L 40 MIER . ] p-actin VNN Z, KA 22T 1t
Pt i PCR 45 JibAT i Ab 32
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K2R SAS 9.2 B ARGt b, KI5 x 3 (K]
TR, ORI 2 (8 GAE HAEHT,
b B AT HE— 2P R M I % U5 % 3 AT Cone-way
ANOVA) M77ikgeit tr, P<0.05 AhZERWE#E, P
<0.01 A ZERWEE.

FE[K Gene J¥31*5 Accession No. 51751 (5-3')  Primer sequence (5'-3") K/l Product (bp)

c-fos NM_205508.1 F: CAGCCCACCCTCATCTCCTC 144
R: CCTTCGTCCGATGCTCTGC

Clock XM_005012718.3 F: GCACTCCTCCAAGGCAAAG 169
R: AACACTGGCTGGGACACG

Cryl XM_005011518.2 F: GGCTGTTTGTCTTGTCGT 145
R: ACCGTGGATTGTTAGTCG

Bmall XM_013106919.2 F: TGTTTCCACCAGCGTTCT 133
R: AATGCCAGGGACAGTAGG

Bmal2 NM-204133.1 F: CGGCGTTCCTTCTTCTGTC 165
R: TTCCTCTTCCACTCCCACC

Per2 XM_005028592.3 F: AAGCGTTGTATCACTCAC 106
R: ACTCGGACCATCTTCTAT

p-actin NM_001310421.1 F: TACGCCAACACGGTGCTG 215

R: GATTCATCATACTCCTGCTTG
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Columns with ** mean extremely significant difference (P<<0.01) ,
Columns with * mean significant difference (P<<0.05) . The same as below

1 AEERBELIEN AR c-Ffos mRNA HEXT ik EHY
A
Fig. 1 Effects of different light intensity treatments on the

relative expression of c-fos mRNA in meat ducks
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Table 2  Effects of different light intensity treatments on the relative expression of Bmall mRNA in meat ducks

10 Lx 80 Lx PR Sem P} P value
I FJisi Hypothalamus 1.15A 0.87B 0.05 <0.01
If] i Diencephalon 1.43A 0.76B 0.08 <0.01
TEA Pituitary 1.20 1.04 0.19 0.60
r} i Mesencephalon 1.26 1.20 0.20 0.87

FATHHAR A A AR S P RE LR ZRNEE (P<0.0D), WAANRNGFRFELRZEREE (P<0.05), RirFHEZFARE (P>0.05). T
In the same row, values with different capital letter mean extremely significant difference (P<<0.01), values with different small letter mean significant
difference(P<<0.05), with no letter mean no significant difference(P>0.05).The same as below
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Table 3 Effects of different light intensity treatments on the relative expression of Bmal2 mRNA in meat ducks

10 Lx 80 Lx FrfEiR Sem P Al P value
I Fe i Hypothalamus 1.03A 0.51B 0.09 <0.01
[8] % Diencephalon 1.03 0.72 0.12 0.08
TE4A Pituitary 1.05 0.98 0.12 0.74
il Mesencephalon 0.89 0.76 0.12 0.45
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Table 4 Effects of different light intensity treatments on the relative expression of Clock mRNA in meat ducks

10 Lx 80 Lx FrfEiR Sem P{H P value
T F /i Hypothalamus 0.96a 0.44b 0.13 0.02
[ i Diencephalon 1.09 0.65 0.35 0.19
A& Pituitary 0.78 0.54 0.10 0.14
' fixi Mesencephalon 0.81a 0.50b 0.07 0.02
#5 TENBEELIEI ARG Cry7 mRNA 13 RIE B RIF N
Table 5 Effects of different light intensity treatments on the relative expression of Cry/ mRNA in meat ducks

10 Lx 80 Lx FrfEiR Sem P {8 Pvalue
T F /i Hypothalamus 0.93 0.48 0.14 0.06
[ i Diencephalon 0.90 0.62 0.10 0.09
A& Pituitary 1.00 0.76 0.12 0.23
}fixi Mesencephalon 1.01 0.86 0.08 0.18

WL RS IA) i . EEAAFI it Cryl mRNA P
LEERARE (P>0.05) .

ANTFDIG HEE BT PR 2R ) Bl RS K] Per2 mRNA AH
XPFIE BN 6 P, 10 Lx 4 F i Per2
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R6 AENBRELIEITARE Per2 mRNA FERTRIZE RIS
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2.3 A[EIRE B xRk 2 A B I 3% F0 AT A48 23
ZRENEMm
M 2-A F1 B w41, 80 Lx M 4R &&=
BEET 10Lx 41 (P<0.05) , MiAFAEHHE B ES
HEREMT 10Lx 4 (P<<0.05) .

Table 6 Effects of different light intensity treatments on the relative expression of Per2 mRNA in meat ducks

10 Lx 80 Lx PRl Sem P} P Value
I Fe i Hypothalamus 0.84A 0.41B 0.05 <0.01
[8] 1% Diencephalon 0.93 0.78 0.36 0.11
FEA Pituitary 1.08 0.97 0.09 0.43
15 Mesencephalon 0.82a 0.59 0.06 0.04

500

=N
B

400

A
&

300

P EES ¢S

Plasma melatonin content (pg-mL™)

200

10 Lx

80 Lx

JHFJUE R S 2 5

Liver melatonin content (pgmg™’ pro)

4o

20

10 Lx 80 Lx

2 AEXFEEEIEN ARSI EFAFREZHES 2N

Fig. 2 Effects of different light intensity treatments on plasma and liver melatonin content in meat ducks
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