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Effect of dietary energy levels on the reproductive
performance and reproductive organ development of Wuhua
chickens during the egg laying period

DOU Yuhao', CHEN Yufei', QIANG Gang?*, CHEN Xingyong"

(1. College of Animal Science and Technology, Anhui Agricultural University, Hefei 230036, China;
2. Fanchang District Agriculture and Rural Bureau, Wuhu 241000, China)

Abstract This study aimed to investigate the effects of dietary energy levels on the reproductive organ
development and reproductive performance of Wuhua chickens during the laying period, 500 Wuhua
chickens were selected as experimental subjects and evenly divided them into five groups. Daily records
were kept of egg production, egg weight, and feed intake for each group. After incubation, fertilization
rate, hatching rate, and healthy chick rate were recorded. At 35 weeks of age, 15 eggs were selected from
each group to assess egg quality. At 40 weeks of age, five chickens from each group were slaughtered for
measurement, and ovarian tissue was collected for gene expression quantification. The results indicated
that: 1) The average egg production rate was highest and the feed to egg ratio was lowest in the feed group

Wi B 2024-09-08

EE&WMB: TR BAMFEEEIE (2308085MC101)

#F—1E#H: EFR(ORCID:0009-0000-5008-6023) , F L #F5X4£ , E-mail: douyvhao@163. com

BIAEE: BB (ORCID:0000-0003-3855-0473) . ##% . T ENBRFIREEME L WiEE R ERPEF EH R, E-mail: chenxingyong@ahau. edu. cn



%5 5 ST IR AR AR BT 6F A A 7 I AR I R R A S R RS

bis

with an energy of 11.59 MJ/kg. Feed intake decreased with increasing energy levels during all laying
periods (26-40 weeks of age). The average egg weight increased with rising energy levels during all laying
periods. The eggshell thickness in the 10. 34 MJ/kg group was significantly higher than that in the other four
groups (P<<0.05). The Haugh unit decreased as dietary energy levels increased, and the dry matter
content of egg yolks in the 10. 34, 10.76, and 11.18 MJ/kg groups was significantly lower than that in the
11.59 and 12.01 MJ/kg groups (P<C0.05). An increase in dietary energy levels was associated with a
decrease in fertilization rate and healthy chick rate. 2) Dietary energy levels had no significant effect on the
weight and index of the oviduct, the weight and index of the ovary, or the number of follicles at various
stages in the ovaries of Wuhua chickens (P>0.05). The length of the oviduct decreased with increasing
dietary energy levels. 3) The expression of the BMP15 gene, related to follicle development in the ovary,
was significantly higher in the 11.18 MJ/kg energy group than in the other groups (P<C0.05). The
expression of the FOXL2 gene was significantly higher in the 10. 34 MJ/kg group than in the other groups
(P<<0.05). In summary, a dietary energy level of 11. 59 MJ/kg during the period from the onset of laying to
peak laying is beneficial for the reproductive organ development and reproductive performance of Wuhua
chickens. After the peak laying period, a dietary energy level of 10. 34 MJ/kg is conducive to maintaining

high reproductive performance and better meeting the production needs of Wuhua chickens.

Keywords Wuhua chicken; feed energy; growth and development; reproductive performance
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Table 1 Composition and nutritional level of diets in different energy level groups (DM basis)
2H 1 205 Group
[tem A B C D E
JiURE2H B
Fk/% Corn 52.800 0 53.7250 54. 650 0 55. 5750 56. 500 0
K/ % Soybean meal 23. 4000 24.150 0 24.900 0 25.650 0 26. 400 0
/NFE #k/ % Wheat bran 11.000 0 8.2500 5.500 0 2.750 0 0.000 0
%/ % Lipa 0.7600 1.8200 2.8800 3.940 0 5.000 0
MG WUE AL/ % Premix 5.000 0 5.000 0 5.000 0 5.0000 5.000 0
%3/ % Soybean meal 7.0000 7.000 0 7.0000 7.0000 7.000 0
EHZTR/ % Met 0.0100 0.007 5 0.0050 0.002 5 0
R/ % Lys 0.0300 0.0225 0.0150 0.007 5 0
IR A4S/ % CaHPO, 0 0.0250 0.050 0 0.0750 0.1000
&it 100.0000  100.000 0 100. 000 0 100. 000 0 100. 000 0
B IRKF
g/ (MJ/kgd)ME 10.3400 10.760 0 11.1800 11.590 0 12.0100
ML/ % CP 15.890 0 15.8850 15.8800 15.8750 15.870 0
#5/% EE 2.6100 2.6150 2.6200 2.6250 2.6300
AW/ P 0.100 0 0.097 5 0.0950 0.092 5 0.090 0
MR/ % Lys 0.8400 0.8400 0.8400 0.840 0 0.840 0
ERE IR/ % Sulfur-containing amino acids 0.5400 0.5350 0.5300 0.5250 0.520 0
FEHERR/ % Met 0.2600 0.2575 0.2550 0.2525 0.250 0

AT WA E R R MR G E & A VASDO~200 KIU ,VD330~100 KIU . VEZ=400 mg , VK340~100 mg . VB1=>30 mg , VB2=>100
mg.VB6=70 mg.VB12220. 5 mg MR =680 mg .2 =15 mg A ¥ K =12 mg JZ 2 =300 mg 4] 100~400 mg. %k 1 000~2 000 mg . $¥
800~1 800 mg 4 1 000~2 500 mg . fifi 4~10 mg . 7~35 mg, B ME &5 41, A g S2iifl .

Note: Main vitamins and trace elements content per kg premix: VA 80-200 KIU, VD3 30-100 KIU, VEZ=400 mg, VK340-100 mg, VB1=30

mg, VB2=100 mg, VB6=70 mg, VB12=0. 5 mg, Niacin==680 mg, Folic acid=15 mg, Biotin==12 mg, Pantothenic acid=300 mg,
Cu 100-400 mg, Fe 1 000-2 000 mg, Zn 800-1 800 mg, Mn 1 000-2 500 mg, Se 4-10 mg, 1 7-35 mg, nutritional level were measured

except ME.
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Kitial 7 & 617 -

R GenBank % i1 %¢ Y6 2 & PCREIY ., 5l¥)
JPA I H G B BOR BE WL 3 20 519 i BRI AE
FARA WA A G W 986 & & K M Hieff® qPCR
SYBR Green Master Mix i 5] £ (11202ESOS, [+ ¥}
WA YR A R A E D 7E ABI-7500 Y #F
(Thermo Fisher 27, USA)#17. qPT-PCR JZ i
K % (10 pl) : 5 pLHieff gPCR SYBR Green
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Table 2 Gene primer sequence information

HE A By A 5 1% 41 (5'-3" P 1K /bp 1B i B /°C
Gene GenBank accession Primer sequences(5'-3") Product size Annealing temperature

F: TTCCTCAATGACACCCGCAG

BMPI15 NM _001006589. 3 o ] ] 186 60
R:GGGAGCGATGATCCAATGGT
F:GAAAGCGCAAGTGGGTTGAG

GDF9 NM _206988. 3 208 60
R: TGATAAGCTTGCTCGCTGGT
F:AATGCATAGAGGCAGCGAGG

MMP13 NM _001293090. 2 176 60
R: TGGTCGGTGTTACCAGATGC
F:GCACTCCCGCATTGACATCT

FOXL2 NM_001012612. 1 ) ) 171 60
R:CAGACACACACAGACGGACT
F:ACACTGTGCCCATCTACGAA

B—actin NM_001310421.1 152 60
R: TCGAAATCCAGGGCGACATA

1.2.6 M HEA®a O£ E ) BB EN

~ N ZA I =
HFAR AR [ 52 (490 Z2 R W I 5, K A i 6

WOUIR R SR B MDA BB (XT3, 2.1 AREEKFNAEEBFTEHE T ERER

Olympus, Japan) W% Y] /. Image J(V1.58, USA) =]
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Bs 2 A S AR5 ] SPSS26. 0 B4t
THE — 2R PR R ANOVA B[R 77 25 2R R A
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7= 2 /% Egg laying rate
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T

bt

| HH

22 24 26 28 30 32

34 36 38 40

Aal/f  Time

AN 10.34 MI/kgfig a4l ,B R 10. 76 MJ/kg R4l ,C A 11. 18 MI/kg fiE 41, D A 11. 59 MI/kgfig 41, E A 12. 01 MJ/kg fig &t 4l o
A is 10. 34 MJ/kg energy group, B is 10. 76 MJ/kg energy group, C is 11.18 MJ/kg energy group, D is 11.59 MJ/kg energy group, E is

12. 01 MJ/kg energy group.

Bl REBHBAEREETER

Fig. 1 Egg production rate of each energy group in Wuhua chicken during the experimental period

T AR A 2 K P XF T AR XS AE 26~30 1y L 36~
40 JE I F1 L A IR 50 1 (22~40 JEIED (9 77 8 R T I
F W (P>0.05) (£ 3) . 22~25 J& # , R
11.18.11.59 A1 12. 01 MJ/kg BE £ 4 iy o & X 7=
EFREFET 10,34 MJ/kg fig 8 41 (P<<0.05) , =
TR R M 11,59 M /kg BE &, it /ME R
10. 34 MJ/kg R4 , 7 H R E R /K g =

MW R (P<0.05) , 31~35 JA 1, [
10. 34 MJ/kg fE &t 20 19 7 3 W #F & T 10. 76 Al
12.01 MJ/kg #H (P<<0.05) , fd f& 11. 59 MJ/kg fig
HH W EH T 10.76 MJ/kg fE & 41 (P<<0.05), fd
HBE B K AE 11, 59 M /kg B, T 48 0 JF 72 5 45 3
R R R KO, B A R O Y R R

N
B o

R3 AREEXENAEBFEH~EXNZNT
Table 3 Effect of dietary energy level on egg production rate of Wuhua chickens during laying period

TR BE LK/ (MT/kg) P1H
+ fa] / JE Dietary energy level P value
s =
10. 34 10.76 11.18 11.59 12.01 Anova Linear Quadratic

22~25 40. 96b 47. 24ab 51.19%a 53.09a 50. 68a 6.48 0.013 <20.01 0.039
26~30 77.10 72.19 73.12 75. 86 70. 14 6.67 0.51 0.295 0.986
31~35 77.82a 64. 29¢ 71. 45abc 74. 24ab 69. 85bc 6.75 0.013 0.428 0.14
36~40 60. 50 54. 30 58.15 58.53 56.01 5.32 0.423 0.533 0.667
22~40 64.10 60. 35 63.97 65.43 61.67 4.47 0.402 0.971 0.772

R AT R AN ) - B R 25 5% B 25 (P<<0.05) . FIA].

Note: Different letters of the peer data in the table indicate significant differences (P<Z0.05). The same below.

2.1.2 FRBRERFANEESFEHRARZH YA

T MR fig i K P 2 52 L AR Y 7E 26~30 S
% 31~35 JE i . 36~40 J& # F1 22~40 J& % 19 R 12
1 (P<<0.05, 3 4), % 22~25 J& # WA B 5% m
(P>0.05), 26~30 Ji #% . 31~35 J& # . 36~40 J&

% 10. 34 MJ/kg 41 0 R £ &t ¥ Ry f K AE (95.96 .
106. 33 F1104.87 g), 12.01 MI/kg 41 ¥ Jy f /MH
(83.57.910.34 f192.13 g) . H AW 1E 26~30 J&
% 31~35 JE i . 36~40 Jil #4 A1 22~40 J& % 1 R
a5t 1 B ) R B K T i TR AR (P<20. 05D
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Table 4 Effect of dietary energy level on feed intake of Wuhua chickens during laying period

AL K F /(M k) P

Fif 1] / Ji Dietary energy level P value

ﬂj/ﬂ SEM
Time

10. 34 10.76 11.18 11.59 12.01 Anova Linear Quadratic
22~25 77.51 78.48 79.13 77.61 77.72 3. 86 0.97 0.94 0.58
26~30 95.96a 88. 66b 89.17b 86. 27bc 83.57c 5.33 <<0.01 <£0.01 0.35
31~35 106. 33a 97. 39 97.55b 96. 36b 91. 34b 5.87 <<0.01 <<0.01 0. 20
36~40 104. 87a 98. 15b 96. 71bc 92.95¢ 92.13c 5.56 <<0.01 <<0.01 0.14
22~40 96.17a 90.67b 90. 64b 88. 30bc 86.47c 3.96 <<0.01 <<0.01 0.24
2.1.3 PR EARFAT AL FRHEETGY W AH 2% 2.91 go 31~35 Jil ¢ H 4B XS ¥ R 7F

Y 22~40 I E S ETHCGRS), 22
JE I 35 g L THE 40 IR 1 48 g e 4 o 22~25 Fili% |
26~30 JE % \31~35 JE I . 36~40 J& i i - 34 B Kb
i H B 2 7K OT 19 T R i T 5 (P<20. 050,12, 01 MI/kg
T K e B 2 P R — o T A 4 R

22~25 JE Iy HARXGF- Y HE H AR 12. 01 MIJ/kg iRl #R
e 4 W KT HAh 4 44 (P<<0.05,%5), 4 38.73 g,
10. 34 MJ/kg T ¥ g £ 4H V- ¥ SR H /),y 35.82 g,

12.01 MJ/kg 1Al # B #2415 3 K F 10. 34.10. 76
11. 18 MJ/kg T ¥ BE 41 (P<<0. 05) . 36~40 J& % Ti
ARG SEH R AE 12. 01 MJ/kg T AR fE B 4 B 35 K T H
flls 4 2H(P<<0.05) . AEHEKF-X) 26~30 Ji i Y - 4 4
EIA B EER(P>0.05), TS A F5 J i
11 (22~40 JE %) , 1)K 12. 01 MJ/kg fig & 41 1Y - 44 &
I KT 10. 34 MI/kg R i 41, FL AT 34 25 o bl
& TR AL BE B KT 19 T g4 R (P<<0..05) .

x5 ARBEEXKTENEEEFEHFHEENZM

Table 5 Effect of dietary energy level on average egg weight of Wuhua chickens during laying period
‘ 5148 B KT /(MU k) i
ISk ] / J&] ; .
Dietary energy level SEM P value
Time
10. 34 10.76 11.18 11.59 12.01 Anova Linear Quadratic
22~25 35.82¢c 36. 88bc 37.07bc 37.60b 38.73a 1.99 <20.01 <20.01 0.73
26~30 41.96 42.00 41. 88 42.21 42.51 1.00 0.06 0.01 0.12
31~35 45.48¢ 45. 64bc 45. 57bc 46. 26ab 46. 44a 1.48 0.01 <20.01 0.37
36~40 47.83c 47.74c 47.93bc 48. 38b 49.19a 1.14 <0.01 <0.01 <<0.01
22~40 43.17b 43. 40ab 43.47ab 43.95ab 44.49a 0.96 0.03 0.02 0.51
2.1.4 4 A F KT xF A A2 R AR LAY H110. 76 MJ/kg fie i 2H 19 RLHE e 2 3K T 11. 59 M/

e
FAENGHE 22~25 [ I, 10. 34 MJ/kg 1 H it &=
HRE BT 11,1811, 59 F112. 01 M /kg fig &
4 (P<<0.05, % 6), FURR b2 B 4t FREasp
<0.05) . FLAEXGTE 26~30 J&] % L 31~35 J& #& 1 36~40
JElY S ANl RE R AURME AT B3 25 5 (P>0. 05) .
FLAERGAE AL A 1R 75 TR (2240 J 8D L fRTAR 10. 34

kg BB, H AP AORHER LU I 2 ) M B o 7K T 09 7 s
AR (P<<0.05).
2.1.5 FMAETARPFATALENY > RHESRRY
¥R
) M2 i et KT X AR R B b B R R B
fRE RSO R E R E EW/EE RS T
Y R ERLAR T & i RIS S B W
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Table 6 Effect of dietary energy level on feed egg ratio of Wuhua chickens during laying period

X T AR AE Bk /K /(M /kg) P i
tF 2] /] Dietary energy level SEM P value
Time
10. 34 10.76 11.18 11.59 12.01 Anova Linear Quadratic

22~25 5.39%a 4.79ab 4.40b 4.03b 4.06b 0.74 <0.01 <<0.01 0.21
26~30 3.78 3.83 3.64 3.31 3.58 0.46 0.45 0.18 0.70
31~35 3.67 4.01 3.65 3.45 3.55 0.35 0.11 0.09 0.54
36~40 3.94 4.09 3.79 3.57 3.67 0.39 0.23 0.06 0.99
22~40 4.19a 4.18a 3.87ab 3.59b 3.72ab 0.40 0. 04 <20.01 0. 60

(P>0.05)(F 7)., T 10. 34 MJ/kg fig 7 41 & 5¢ )& REEAER TYHR S EEF KT HM34P<
KT HM 4 4 (P<<0.05) s fal 4R 10. 34 MI/kg  0.05) . 7572 J5 B LMy EG 20067 i 4 AR BE 2 /K SF 19 7
Al I 4 0 FC B 3 K F 11, 59 M 12. 01 MJ/kg 1#] 15 7 BEAIR (P<<0. 05) , B ¥ T W i 5 B 4 1) A fi
FRAE B 2H (P<<0. 05) s fa ML 7E 11. 59 F1 12. 01 MI/kg B9 B JHili B TFH(P<<0.05),

R7 AMEERERALEGFZHERRIZM
Table 7 Effect of dietary energy level on egg quality of Wuhua chickens during laying period

MR RE K/ (MT/kg) P4
HH Dietary energy level SEM P value
Item
10. 34 10.76 11.18 11.59 12.01 Anova Linear Quadratic
/g Egg weight 47.84 48.29 48.46 47.45 50. 21 4.13 0.42 0.25 0.39
HIL 58 Egg shape index 1.31 1.28 1.32 1.33 1.29 0.07 0.25 0.92 0.57

HSEEE/(N/em?)
Eggshell strength
EFJRE/pm
Eggshell thickness
/g

Egg yolk weight
HIFE/g

Weight of egg white

HE/HWE/ %
Egg yolk/egg white

41.33 42.60 46. 87 46.61 46.53 6.44 0.54 0.61 0.69

414a 371b 375b 352b 378b 4.30  <C0.01 <<0.01 <C0.01

15.28 15.58 15.90 15.27 15.30 1.66 0.81 0.84 0.36

25.72 25.85 25.75 25.48 27.82 3.89 0.46 0.23 0.26

59.85 61.01 62.12 61.36 57.49 9.39 0.71 0.58 0. 20

.14 0.04 <<0.01 0.37

a1

WA G 837 Haugh unit 85.92a 84.20ab  81.59ab  80.83b  81.52b
TR & E/ %

Dry matter content of egg yolk

HETYRE R/ %

Dry matter content of egg white

HBHLIE I & 4/ %

Crude fat content of egg yolk

HIEHEN &R/ %

Crude protein content of egg 85.46 86.62 86. 08 85. 33 86.45 1.50 0.46 0.72 0.90
white

42.60b  44.17b 42.42b 53.94a 51. 85a 7.86 <C0.01 <C0.01 0.33

15.61 15.74 16.42 15.97 14.90 2.10 0.61 0.51 0.81

41.28 40.91 40. 26 40. 29 39.70 3.25 0.85 0. 26 0.95
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2.1.6 AR K P xF A48 R AL M AR Y
A

o) AL A KXo A2 RS AR AL R TG B R, %
TR 524 R A AR A 25 R (P<<0. 05) (K ),
2K SR {4l 2% i 25 1) R R K SF (9 T I T P
<20. 05), 1K 10. 34 MJ/kg fig 4 A0 Fh B 2 A5 R k3
KTF10.76 .11.59 F112. 01 MJ/kg figf2H(P<<0. 05),

T AR 10. 76 MJ/kg fig it 4152 K % 8% K F 11. 59 #
12. 01 MJ/kg £ (P<<0. 05) , 4l #¢ 11. 59 MJ/kg fig fi 21
TR R B KT 12,01 MI/kg 2 (P<<0. 05) ; 1 K
10.76 MJ/kg B & 41 {g 4 % W % K T 11.59 M
12.01 MJ/kg #1 (P<<0. 05) , 4l #¢ 11. 59 MJ/kg fig fi 21
fdt 4 R % KT 12,01 MJ/kg 41 (P<<0.05) , 1&
10. 76 MJ/kg fiE 5 21 fa 4k 26 38 31 i KAH 97. 16 %0 o

x8 (AMBEEKTENREEL~FIHFLERNZME

Table 8 Effect of dietary energy level on incubation performance of Wuhua chickens during egg laying period

) - T M RE B K/ (MT/kg) P1{H
U7 Ak 48 A :
Dietary energy level SEM P value
Item
10. 34 10.76 11.18 11.59 12.01 Anova Linear Quadratic
Z K% /% Fertilization Rate 95.83a 92.06bc 93.73ab 88.20d 90.44c 2.90 <C0.01 <<0.01  0.09
ZAEE WAL R / % Hatchability of fertile eggs 95.86  95.24  96.23  95.21 94.85 1.22 0.70 0.41 0.61
fat4fE % / % Healthy chick rate 95.28ab 97.16a 95.57ab 94.85b 92.63c 1.81  0.01 <C0.01  0.02

b =

AREE =
A

o) AR R KT X 40 JE % A8 X9 1 i B A I

A KON B O B4R B0 B e (P>0. 05)

(9. K 10.76 MI/kg fit & 41 i i 09 & K

2.2 KENAELEBF=EHEAEREN

He BL

F KT 11.18 f112.01 MJ/kg 1 # fig & 41 (P<<
0. 05>, H % 51 45 K Bl % 15) B AE 5 7K OF 19 8 & i
R (P<<0. 05), A, fl KL BB 5 7K - % 40 Ji] % 4R 0
U A RN RAN BT R NN & B R AN 3 QT R R &S o
BFE 0 (P>0.05),

®9 AMEEXKENAEBFEHHMEMMNENZ N

Table 9 Effect of dietary energy level on fallopian tubes and ovaries of Wuhua chickens during laying period

- i Al K P/ (M k) P

5 H Dietary energy level SEM P value

Item

10. 34 10.76 11.18 11.59 12.01 Anova Linear Quadratic

o G A
i g.ngﬁ/g 40.52 36.66  29.83 39. 11 26. 87 10.06  0.15 0.09 0.97
Oviduct weight
g
i gﬂafaﬁﬂl/(g/kg) 22.89 23.07  16.50 25. 36 17.92 6.35 0.13 0.39 0.99
Oviductindex
gﬂ%ﬁ/g' 4.09 3.43 4.00 3. 89 4.16 1.59  0.97 0.92 0.85
Ovary weight
59 53550/ (o ko)
Qﬂ%&,ﬁ(/ e/ke 2.43 2.16 2.23 10. 34 2.72 0.86 0.87 0.87 0.97
Ovaryindex
Ay I m /.
%ugﬂ B /om 64.08ab  65.8a  51.24bc 55.58abc  49.28 ¢ 11.19 0.05 0.01 0.87
Oviduct length
/NEEBEIL SYF 8.00 10.00  11.20 5.40 10. 20 4.36 0.24  0.97 0.84
KE G LWF 18.20 18.20  19.20 15. 00 15. 60 6.33  0.83  0.39 0.73
AT
RN 4. 80 4.40 3. 60 4.80 4.40 1.94  0.89 0. 89 0.57

Grade follicles




164 0 LN ES I Y NS S 4

2025 4F 45 30 %

2.3 AREEKENAEE~EHNEELEER
mRNA FRi% 8%

TR 11,18 MJ/kg fig it 41 BMP15 3£ [H mRNA

Foak B m T H A AE 41 (P<<0. 05) (& 2) , fl fit

10. 34 MJ/kg fiE & 4 FOXL2 3 H mRNA % ik &
FE T HABBE R (P<T0. 05) . fal R} AE /K SF % 7
HE3S GDF9F MMP 13 3 mRNA 1k 6 i 3% 52 1
(P>0.05).

o —— 1024 MJ/kg
= e 10.76 MJ/kg
3 5ol 11.18 Mi/kg

N = a

g 1159 Mirkg

=2 —

@g g 1t 12.01 MJ/kg
()

=y < = 1 o 1

%é 1.0H8 = 5 @ B & T & i
£

2

82 o5
©
=2

0.0~ P15 GDF9  MMPI3 FOXL2
741 Group

2 AEBREHAREEHNEZEEER mRNA RILH 00

Fig. 2 Effect of different energy groups on ovarian reproductive gene mRNA expression in Wuhua chickens during the

experimental period

3.1 FREBEEK T T4 EHE MR 0
3.1.1 BRI ERFARA T HhEH AL >
RETEMERE—-DEEZTFHER, IR E W
MATTREILHEE , REN T HITHERXEE
F: W) T E ARG B B4 AR B K HL IR B R RS B R
O R EMEER SRS B RS
YN SCHE TE o R R R RN RS Y PR R
2R [ A R R KO I 4 v 2 BT v
125 F A i F K S 2o g A Y A 7 R A Rl T
B N R SRR sy A R R 1
R BB HE7KCOF X R A P AR S, e R
AT (19~30 J I ) X 7 4 i 8 K OF 75 SR ok, 7=
T 5 WX B8 KO I T SR A . B AT
836 7E 51 A R RE R KT Y TR N 7 AR R R R
R [ 25 )RR i A K O 0 8 i T v 7R A B R K
S Bl PN R A 3B A AR R KT Y B
FmREAR . A9 3, 75 77 S AT I (22~25 A iE)
7 2 23 o ) R B KO 3G i S T R R B A, XY R
AE T /KOF A 11. 59 MU /kg 7= 8 Rk 3l i KMH , X 5
D T T A — 3, R R R R KT
R e TR R R . 26~30 JE I, 7= 3R R AE 4% fiE

KPR A W 25 5 fE AR 10, 34 MU /kg fiE it
= ERIA B KA, TRE R TRT e R B 4T
TR B REAG 1 Az 7 DT X RE KO 9 T SR R
BWIREAL, 5 R A R — B, 31~35
JE WY AE B R 10. 34 MT/kg RE 41 77 3B Rk 8l i K
B, 7T 8 R T A AR AR BB 4R £ o % B o [ B 4 e
THEAF M HAEFROBEA R, L& T HE
X1 = FE . 36~40 JA %, fl AR 10. 34 MJ/kg fE fit
2 R O d KA, 5 DR AR I W S A5 R —
B MRS R B ] (22~40 JE ) 77 8 R AE & R
REm KA 3 5 R 7RI M 11. 59 MJ/kg fE
it 2 AR R GR B R R ME, T g R I K A e
B 10 7E B A 5 3 R P (22~40 JE IS D 2 T R
1225, 5 BT I 45 R — 8, AR5
B 30 e, O 5 R AR AR TR SR BR, B 3s 7 R
e U6 309 )5 A KR 10. 34 M/ kg fig B 2H R A B 2 A
TE,
3.1.2 BRI BRTFARAY TR EZ LB R
e

TR AR B RS —E R E R ARG =
K- 1 v A1 L 52 W S 0 0 A PR R R . XX | AN
RSB R AR RN SRR EXE XA &
1 78 Ak, BE TR R K8 R LB E IR R B A
B Kim S5 R B 2248 R XY R
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30~50 J&] % R £t B 1) KL B 2 7KF 1 15 hn i AR
i) WL R e ORI ARG L A MRAIR RE HOMR Y BEAY HLAT
TR B4 BRI A B L T ) AR R A SRR R A
EIEIN AR R MR E AN Z Y
REMXEREESFAREKERRK, FTH
H A 114 SR B 2t 25 1) A 8 8 K- 108 T g i B A1, 3
ik 2.7 Mkeal/kg iy R i TRE . AR LA
FAEXG AE 26~30 A4 . 31~35 J& i . 36~40 J& i L)
T B AR R 4 (22~40 ) | SR £k 45 it 4 KR
A 7K P 1 B T B AIC, LA R 10. 34 MU /kg fiE &
HAREREEERT12.01 MI/kgfie 4, 4505
T Kim %25 R — 2
3.1.3 BB ZKFARFHEEEKER A
BT K

HEEFXEF MR EZEN FEZ TR,
B 5B E AR K R E RS KB
i 2 AT AE 2 B A R AR R KCE S n AR Ak . A
WF 98 & B, AN 1) 7 34 485 F AR 22~25 JA i 26~
30 JE Wy 31~35 A % . 36~40 J& iy LA K #% ANk 16 A
% 0 (22~40 JA % ) ¥4 Bl 25 1) AR R it K P 1 4 = T
A AEPE R 5 ET N W 5 ik T AR — B, B A )RR
KO B RGN, B R SR i e A

Tl b RE R AKCOF X R B R L B B
), L e GRDR RE o 4R R R Y IE
SR g W DA B R K T 0 4R AT DA REAIR 25~
51 % Je v by B oRHEE b . ARG B A AR
AE K T 1Y T R R AR 22~25 IR R Y
#, H 10.34 MJ/kg fig i 20 1 3 K F 11. 18 . 11. 59
M 12.01 MJ/kg BE =41, B 10. 34 MJ/kg 6 & 41 H
fib 5 20 ] 9 86 45 LG T 1 3 M 25 S L AE 26~30 JH i
31~35 JAl % . 36~40 Ji ¥4 7F 4 e i 4 ok L ¥ 0
935 2% S T TR R A AR R R R I (22~40 JE ), B
B 5 ) R R KT 1 T T T L A A
(A F 5% 45 SR — B
3.1.4 BB ZAKR-FHAMRE T BB Ford KB4

Ao A% A BT AL

sl P ) IR PR B AR R 7R S 2 TR AR
Sl R TR 25 5 . AR R Y K32 AR T
T8, 2 TR b A 1) A At A A 23 T A [ R
JE R RZ M AR SE 45 5 R TARL AR B KO
i) 2 7o J5 R M I B IR 8 T IR A L I TG R
7 B 2 1) M2 RE £ KT Y 4 e St R R TR R

T W T % Tk B ) R RE S KT 1 B R AR
PTG N, TR AR —
5 T A 5C IR A A )RR B K OT 1 B R R Ik
TR, S5ERNE, FIEE RS R A —
., oo EE NI Bk, AT RE i T ke
KT B 4 g 52 RDR TP B B 4R AE R DS
W

ol 2 7 Ak B 52 e K & 1 BETE PR RE L 48 b R
SEE AL R A A T B S i R R L i RE
A R T A8 Y i BREIR S AT N AR T, HE T
PR PR SRS R AR W NS R,
o) B AT 1 R £ K- R T AR A L IR R £ K
14 9% Ak 5 B 25 K T = B i KO S R T Rl R AL o
A ETIME LED T R 7E — R T P A
R BE Tt K 1 19 o A X ol 2 0 0B Ak 238 R 32K 2 1 T
W E R ASBE ST S5 AL R, A R B KT 1 IR
Xof 32 R A I AL R TE B R, A2 R R B R TR} RE
SR 8 T T R, 7R B Y RE KT AR T
TAE R EFELHET D EES R L.
B L 2Z A0, AR B 5T 0 AR i et KT 45 I 3 5 e A
X0 1 fid Afl 3 £ Al 3 Bl 2 )R RE 2 2K 1Y T i T B
%o W] HE B T2 50 )R I Bl B 1R AR RE B K CF 1Y 4
T REEARG , DATTIT R ARR 1 fi A4ft 232
3.2 AEEEEKTFARNALB=ERHEEREE

VA f:0p-A

i A VURIESE A B, A [ T R BE K P 1T LS
M) FSHR mRNA {1 & 3K #E 171 5% e 5P 5L A 8 -
TV I ST AGE AN R BE K P K B i AN
B A TG W 3 PRS2 BE S K P X/ ORI A
S . ASBIE SRS K B, )RR B KT X N B
NN MR A IR R G O R TS A PN
B R O I RN A 9 B9 YR B i TG 2% S5 3k W1 D
FEEECRIL D E R 5 36~40 W 7R B R R M
Mo SETA S A A PR, v] RE 2 BT o R R 4
FEABEH Z P HE W BRILZ AN, AR5 &
PR A X0 i B A B i ) R R R KT B S,
LVE TR, 5T R R —5
3.3 AEAREEKENAEELBNBLETERE

K2R

Huang %% B 58 %k ¥ BMP15 3£ ] 5 38 i 77 &
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o FR SIS R XS R R AL FOXL2
BRI FRGA i 3w TR ALY 3R 5, X DR BT
RE MY 4EFp A4 v - s B DI Re R o AW 5%
g5 R BoR 5 A HE i A GDF9 Ml MMP13 % [
mRNA ik Jo i % 25 5, I BMP15 3 [H mRNA %
KTE11. 18 MI/kg B % R T HA 4 24 , FOXL2 J: A
mRNA FiE7E 10. 34 MJ/kg 3% K T Hifth 4 41, 45
SRTH ROk B FOXL2 Rk R s ng Bh T
YeH TAEXG & - A

4 &

CANNRa G WRa = TR i N )
11. 59 MJ/kg I F| F 1A XS A 5l 48 B & & M 25
PEBE 1Y $2 5, 7 A w0 S 4R R BE & K P R
10. 34 MJ/kg B A7 FI T A 08 4 15 = B 58 M fg
0y Ml S ARG A PR
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