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Abstract: [Objective] This study was aimed to determine the effect of compound Chinese medicine ultrafine

powders on egg laying performance, reproductive hormone, and related gene expression in laying hens.
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[ Method] A total of 216 Xinyang black-feather laying hens (307-day-old) were selected and randomly divided
into three groups with eight replicates in each group and nine in each replicate. The control group was fed the
basal diet, and the experimental groups were fed basal diets supplemented with 0.5% Salvia miltiorrhiza (SM) +
0.25% Ligustrum lucidum (LL) + 0.25% Taraxacum mongolicum (TM)(compound 1), and 0.3% Leonurus
Japonicus (LJ) +0.2% SM + 0.25% LL + 0.25% TM (compound 2) ultrafine powders, respectively. The pre-trial
period was seven days, and the formal trial period was 120 days. Egg production performance, egg quality, and
plasma reproductive hormone level were determined. The expressions of genes related to egg quality were
detected by RT-PCR technology. [Result] Compared with the control group, during days 1-30, 31-60, and
1-120 of the trial, the egg laying rates of the compound 1 group increased by 7.56%, 4.00%, and 5.31%
(P<0.05), respectively, and during 1-120 days the egg laying rate of the compound 2 group increased by 5.22%
(P<0.05). On day 60 after treatment the plasma estradiol level and relative expression of oviduct PMCAI mRNA
increased by 21.45% and 77.00% (P<0.05), respectively, in the compound 1 group, and the relative expression
of oviduct KCNAI mRNA increased by 70.00% (P<0.05) in the compound 2 group. On day 90, the thickness of
the eggshells increased by 12.12% and 9.09% (P<0.05), respectively, in the compound 1 and 2 groups. On day
120, the relative expressions of oviduct C42 mRNA increased by 86.00% and 66.00% (P<0.05), respectively, in
the compound 1 and 2 groups, and the relative expressions of oviduct CDH6, KCNAI and SLC2649 mRNA
increased by 99.00%, 86.00% and 99.00% (P<0.05), respectively, in the compound 2 group. [ Conclusion]
Dietary supplementation with compound Chinese medicine ultrafine powders consisting of LJ, SM, LL, and TM
could increase the egg production rate, improve egg quality of laying hen, increase the level of reproductive
hormone, and up-regulate mRNA expressions of genes associated with eggshell formation. In addition,

compound 1 presents the better effect.

Key words: Chinese medicine ultrafine powders; Laying hen; Egg production performance; Egg quality;

Reproductive hormone; Gene expression
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FR 250 5 B P25 1 . SRk S R
TRFEFRUE (NY/T33—2004)" = 8 J5 W B0 S 77 5
B, HH R E IR IE 1. IR %
BEMBE TSRV ARAR R, XK
4 EM R SR . W 7 d, 1EH 120 d. 5056 A
()5 K6 16 h, H KK, B RIEAE 2 7K (09:00,
15:00), ZIRIRFFAE 18~23 C.

®1 EARRERREFRKE

Table1 Composition and nutrient levels of the basal diets

I H Item R4 Ingredient W%
JEUR FK Corn 62.69
Ingredient ATl Soybean meal 23.88

fi#r Limestone 7.94
&l Soybean oil 0.49
HAMR Met 0.10
TRl Premix 5.00
&1t Total 100.00
e % #H & [ Crude protein 14.23
Nutrient HLJIEMI Crude fat 9.66
£5 Ca 3.51
49 %% Available P 0.34
BRI Lys 0.71
HEM Met 0.37
FRUFEE/(MI kg ™) 11.25

Metabolic energy

1) T Hoah; FURA A 5F SRR A FA 1.4x10°
U, 44 %D; 5x10* IU, 44 %E 480 mg, 44 %K 3 180 mg,
Y& £B, 63 mg, 44 5B, 200 mg, 44 £ B 140 mg, 44
%B;, 0.7 mg, A #z1 000 mg, D—Z 500 mg, *T 50 mg,
D—-4A4%5.0 mg, RAAZH900 mg, Fe 2.0 g, Cu 0.3 g, Mn
1.8 g,Zn 2.0 g, 170 mg, Se 9 mg, B A3 000 IU; A& & K
FoALRG By A o MUA, 343y b it SR

1) Air-dry basis; The premix provides the following per kg
of diets: Vitamin A 1.4x10° IU, Vitamin D5 5x10* IU, Vitamin
E 480 mg, Vitamin K 3 180 mg, Vitamin B; 63 mg, Vitamin B,
200 mg, Vitamin B4 140 mg, Vitamin B, 0.7 mg, nicotinic

acid 1 000 mg, D-pantothenic acid 500 mg, folic acid 50 mg,
D-biotin 5.0 mg, choline chloride 900 mg, Fe 2.0 g, Cu 0.3 g,
Mn 1.8 g, Zn 2.0 g, I 70 mg, Se 9 mg, and phytase 3000 1U;
Crude protein and crude fat are measured values, while the

others are calculated values

1.2 #H#mRESLIE

43 5 T 56 25 30, 60 90 A1 120 K MEAE
STRENLIE L 3 MO A T &S E . K5
60 F1 120 K, T4 4 B ALk B 8~10 H 44 it & AH

i A RS RIF RN, 255 12 h(A 25 K) J5
PR ot &, 38 i ik R 42 1MW 10 mL TR I & A, BF
ikt 4 °C. 3500 r/min 550 10 min, 357515
FE i, =20 C %M FORAE, A T AEEB RS EN
5E 5 30BN K I Ak BE, AR R SR 4R B BN A R
i, AR R 580 C 4 T ARAE, T AH G
KRI85 1T
1.3 FEMENE

RIGHAR], DLEE 5y B A0 S AR R 1 P B AR
FEEER, Guih & H A BRI R AR R R, T
PEER, CFHERE. FHHREEMEEL.
1.4 EmBFNE

R P 7 5 ) AN S B A R s R FH T b
R EEFA T SHRE, TR ERIEE (R
1) s I 2 Tl R 2R RS SO i 2R T & S IR
AL B o R R B s R B JE R T E AR
o R BT R PR EEEMETRE, 1HH
i, mRMEERE BEIESE SO (7],
1.5 M¥ZEEHRKFEUNE

H ELISA 57 & (Wl R A RHE A R A
a) ) A P I b R B4R AR B E (Luteinizing
hormone, LH). #ff — % (Estradiol, E2) Al Iy #4
% (Follicle-stimulating hormone, FSH) 5 % /KF,
BARER A IR G Ul B kAT .
1.6 EREFRIEKFREM

%I RT-PCR A BRER, B O 1 5 A 21
WA, F Trizol 542 HUE RNA, A Nanodrop
2000 fl & 5L Ah o 66 BT E B RNA IREE, H
Evo M-MLV J #5850 & OB A4 TR IR
AH]) K RNA 558 cDNA, LA B-actin FEFK
M2, H PCR X (LightCycler® 48011, Roche) il
BT A I FE A i mRNA Rk /KT, 20 pL B
& ZB45: 2xSYBR Green Pro Taq HS Premix 10 pL,
L FUESI (10 umol/L) 4% 0.4 uL, cDNA 0.8 uL,
ddH,0 8.4 uL. PCR 2644 H: 95 °C T4 30 s;
95 'C A% 5's, 60 C iR K/ILAH 30 s, 40 NMEH . AT
B A TAEM TR (L) B A R A & AR
I FH I 2. FH 27249 9515 mRNA FOA %
KE
1.7 HESHELE

R BIE 2 Excel 2016 3 j5, % SPSS
26.0 A AT R R T Z 5 (One-way
ANOVA), 7K H Duncan’s Vi IT Z B ILE . P <
0.05 NEFEE, 0.05<P<0.10 NEAELI,
LR “CPIEREZE” RoR.
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*2 EATEE PCR 514955
Table 2 Primer sequences used for RT-PCR

B AR BT SR 5(5'—3) PR /N bp
Gene name Accession number Primer sequence Product size
S-MBhEH NM_205518.1 F: TGTTACCAACACCCACACCC 110
p-actin R: TCCTGAGTCAAGCGCCAAAA
/NS R 2 2 NM._001001755.1 F: TGTATGTGGCGAAAGGGTCC 125
THBS?2 R: TGATTGGCTCCTCTGGCATC
FEEN6 NM_001001758.2 F: TGTGCTGTGTGCAACGACTA 245
CDH6 R: CAGGCCTGGCAACTCTTTCT
PR F-ImTE XM_004938075.3 F: TGCGGTACTTCGACCCTTTG 243
KCNAI R: GCTGGTATTCTCCCTCTGGC
T FR T g2 XM_046910455.1 F: CTGACTACTCCACCACTGCA 182
CA2 R: GCTCTGACTTCCCTGCTCTT
P TIRIENG | XM_046906440.1 F: GCTGTGGTCTGTTTTCCTGG 197
PMCAI R: ACAAGATCTGACCACGACGT
Bz En XM_040691172.2 F: GACCTACTGCTCACCACTGT 231
SLC2649 R: GTTGGAGAGGCGCTTTCAAA

31~60 F1 1~120 d, B J7 1 A= &% 75 7 5 0
7.56%- 4.00% 1 5.31%(P<0.05); i3 1~120d, &
J7 2 PR RN 5.22%(P<0.05). G RINE
77 T 25 FR O o 77 E A A ST 35 B 0 AT 3 H R
TEBTCREZM (P> 0.05).

2 FRE5TH

2.1 EHFPHBHBITEG~E MR
FHR 3 sn, SxIAMt, 5% 1~30d, &
7 1 AR PR 4.98%(P<0.05); X% 1~30.

®3 EFPHEMHNEG~EMLENTM

Table 3 Effect of compound Chinese medicine ultrafine powders on egg-laying performance of laying hen

TR5/d 415 PR % AR R e R/ KL
Test period Group Laying rate Average daily feed intake ~ Average egg mass  Feed to egg ratio
1~30 Xt H& Control 84.26+1.58b 113.06+1.47a 51.71+1.24a 2.61£0.04a
%2771 Compound 1 90.63+0.65a 116.06+1.03a 53.49+1.74a 2.48+0.02b
5772 Compound 2 86.30+2.12ab 117.48+1.69a 53.74+1.75a 2.55+0.03ab
31~60 X} H& Control 84.91+1.32b 105.70+1.20a 49.70+1.83a 2.53£0.07a
%2771 Compound 1 88.31+0.99a 109.23+1.04a 52.05+0.42a 2.37+0.02a
%2772 Compound 2 87.62+0.69ab 108.70+1.61a 52.92+0.29a 2.37+0.03a
61~90 X} H& Control 79.36+1.56a 105.50+1.74a 52.28+0.57a 2.36+0.04a
£ 771 Compound 1 83.96+2.39a 106.94+1.41a 50.32+0.43a 2.48+0.08a
%772 Compound 2 85.55+1.81a 107.10+1.58a 51.38+0.58a 2.42+0.06a
91~120 %t Control 77.18+1.91a 100.52+3.01a 52.15+0.58a 2.50+0.05a
& 771 Compound 1 79.17+£2.47a 101.88+2.21a 51.90+0.35a 2.48+0.95a
772 Compound 2 83.55+0.98a 100.65+2.33a 52.87+0.33a 2.30+0.44a
1~120 Xt H& Control 81.62+0.89b 104.58+1.61a 51.32+0.81a 2.50+0.01a
%2771 Compound 1 85.95+1.14a 108.71+0.91a 52.19+£0.51a 2.43£0.04a
% 752 Compound 2 85.88+1.00a 108.12+1.68a 52.69+0.58a 2.41+0.04a

1) 48 ) B A 1) 71) K98 5 89 R R B F 8 R R £ 5 2 3%-(P<0.05, Duncan’s %)

1) Different lowercase letters in the same column of the same period indicate significant differences (P<0.05, Duncan’s method)
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HH 4 1T 50, SR AH L, o505 30 K, %
825 R S AR AR R AR (P>0.05); R
560 K, 5 J5 A XG0S IS AL 21 N %
(P=0.056), 577 2 HXSEREZIEH 2 &
(P=0.069), & J5 1 4 3% 5 ¥ 2 52 AH X o & 36
5.16% (P<0.05); iRE %5 90 K, BJ5 | W ENE

FEAENT 5 BN 4.05% (P<0.05), H77 2 HEEH
tENYR 5.42% (P < 0.05), E75 1 A1 2 HAS &1
TR BN 12.12% 1 9.09%, H I H
S AR 2.99% Al 2.24%, #5558 & 4 75 8 0
25.99% A1 18.38% (P<0.05); I % 120 K, HJ7
1 43S 1B 38 BB AIK 2.24 % 25 3 268 IR
2.62%. HE5EJEEFEAC 13.16% (P<0.05).

*4 EAPHBHMESERRNE

Table 4 Effect of compound Chinese medicine ultrafine powders on egg quality of laying hen

" 2H 5 IR H 5% )2 mm oo /(kg-em?) B A /mm EENEE V2
17
Group Shape index Eggshell thickness Eggshell strength Albumen height Haugh unit
30 XTHEZH Control 1.32+0.01a 0.37+0.01a 39.43+1.96a 3.79+0.30a 58.25+3.52a
751 Compound 1 1.31£0.01a 0.38+0.01a 44.49+1.71a 4.17+0.31a 65.78+2.82a
& 772 Compound 2 1.31+0.01a 0.38+0.01a 42 81+1.64a 4.27+0.29a 67.23+2.40a
60 XJHEZH Control 1.31£0.01a 0.374£0.01a 37.68+1.48a 3.80+0.33a 59.02+3.78a
751 Compound 1 1.31£0.01a 0.38+0.01a 40.12+1.95a 4.30+0.32a 63.43+3.55a
2 772 Compound 2 1.32+0.01a 0.36+0.01a 42.05+1.82a 3.97+0.26a 60.25+3.25a
90 XJHEZH Control 1.34+0.01a 0.33£0.01b 30.90+2.15b 3.86+0.25a 60.17+3.16a
751 Compound 1 1.30+0.01b 0.374£0.01a 38.93+1.52a 4.41+0.26a 67.84+2.20a
&2 772 Compound 2 1.31£0.01b 0.36+0.01a 36.58+1.43a 4.194£0.30a 62.95+2.78a
120 X} 2H Control 1.34+0.01a 0.38+0.01a 32.76+1.83a 3.91+0.22a 64.16+£2.12a
751 Compound 1 1.31+0.01b 0.33+0.01b 35.17+1.84a 4.31+0.20a 65.17+2.13a
2 772 Compound 2 1.324+0.01ab 0.38+0.01a 35.20+1.45a 4.09+0.28a 64.69+2.41a
" 285 EHPORE EROMXNEE%  REMXEE%  EFHNRE%
17
Group Yolk color index Albumen ratio Yolk ratio Eggshell ratio
30 X4 Control 11.83+0.13a 57.60+0.56a 31.94+0.55a 10.72+0.16a
2771 Compound 1 11.50+0.12a 56.23+0.33a 32.45+0.39a 10.93£0.13a
5 J52 Compound 2 11.71£0.11a 56.59+0.29a 32.37+0.35a 10.94+0.11a
60 XtHEZH Control 12.27+0.10ab 56.14+0.47a 33.19+0.41a 10.65+0.12b
2771 Compound 1 12.63£0.16a 55.90+0.33a 32.71£0.33a 11.20+0.13a
5 J52 Compound 2 12.08+0.15b 56.65+0.47a 32.34+0.44a 10.91+0.15ab
90 XHE4H Control 12.17+0.16b 56.14+0.32a 33.19+0.31a 10.61+0.09b
2771 Compound 1 12.61£0.16ab 55.70+0.34a 33.04+0.40a 11.04+0.15a
5 J52 Compound 2 12.83+0.15a 56.74+0.43a 32.14+0.33a 10.68+0.15ab
120 XJH&ZH Control 12.22+0.09b 56.24+0.50a 33.31+0.42a 10.48+0.11a
771 Compound 1 12.54+0.16a 56.05+0.33a 33.39+0.32a 10.49+0.12a
5 752 Compound 2 11.95+0.05b 56.64+0.66a 32.76+0.64a 10.64+0.17a

1) A8 F Bt H B 5] #0385 69 R Bl /N B F4F &+ £ 5+ 8 % (P<0.05, Duncan’six)

1) Different lowercase letters in the same column of the same time indicate significant differences(P<0.05, Duncan’s method)

2.3 EFPLBEHIEGE BRI
B 5w, 55t A, R85 60 K, &
77 1AM E2 KF3E 0 21.45% (P<0.05); 1A% 5

120 KR, 72 /il LH K FEF B (P=
0.06), & J7 41 1f13% FSH A E2 /KT ¥ .38 4k,
(P>0.05).
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Table 5

Effect of compound Chinese medicine ultrafine powders on plasma reproductive hormone level of laying hen

eI /(IU-L™)

il

PR SR /UL WE W /(ng/L™)

t/d Group Follicle-stimulating hormone Luteinizing hormone Estradiol
(FSH) (LH) (E2)

60 Xt & Control 18.34+0.35a 17.04+0.29a 401.40+10.37b
5771 Compound 1 18.07+0.46a 15.78+0.55a 487.05+8.90a
%772 Compound 2 17.51£0.34a 15.45+0.32a 438.91+18.81b

120 %t Control 16.79+0.65a 16.75+0.50a 405.59+10.84a
5751 Compound 1 18.06+0.29a 17.15+0.37a 386.44+10.75a
%2752 Compound 2 17.57+0.20a 17.91+0.36a 417.67+6.78a

1) 48 ) B A ) 5 #5458 )5 49 R B /) B F AR T £ 2 F(P<0.05, Duncan’si%)

1) Different lowercase letters in the same column of the same time indicate significant differences(P<0.05, Duncan’s method)

24 EFHPHBEHMNELHIIEFSEHHEXE
mRNA FIAHIF M
% 6 W40, iG55 60 K, SxtIRAMLIL, &
J7 14 CA2. SLC26A49. PMCAI VAKX EJ5 2 4
KCNAI 1) mRNA A X 21k & 73 7 5 1 64.00%-
58.00%- 77.00% F1 70.00% (P < 0.05); XL 2H
120 K, 5XTRAMAIL, 77 1 HA 2 4 C4A2 1

mRNA A% Rk & 50 515 0 86.00% A1 66.00%
(P <0.05), &7 2 %l CDH6. KCNAI F1 SLC2649
] mRNA FHX R IEE 73 51350 99.00%. 86.00% Al
99.00% (P < 0.05): 5877 1 MLk, B2 A
KCNAI F1 SLC26A9 ) mRNA Xt 3R 15 & 47 7] 4
T 121.00% F1 197.00%+ CA2 [f) mRNA AH% F ik &
FAA% 10.75% (P < 0.05).

*o6 EHPHBMHMELMINET S MEXER mRNA RIXEHFM"

Table 6 Effect of compound Chinese medicine ultrafine powders on related gene expression in the uterus of hen oviduct

i ZH Mm/MRRRBER2  SFEDe HEFEE] KRS SETFREH AREEEN
Group THBS?2 CDH6 KCNAI CA2 PMCAIL SLC26A49
60 *FH& Control 1.00+0.18a 1.00+0.35a 1.00+0.18b 1.00+0.12b 1.00+0.12b 1.00+0.14b
5771 Compound 1 0.90+0.09a 1.30+0.33a  1.23+0.22ab  1.64+0.12a 1.77+0.07a 1.58+0.12a

752 Compound 2 0.80+0.10a 0.87+£0.20a  1.70+£0.18a  1.13£0.13ab  1.40+0.38ab 1.16+0.14ab
120 X} Control 1.00+0.20a 1.00+0.22b 1.00+0.11b 1.00+0.15¢ 1.00+0.11a 1.00+0.05b
5751 Compound 1 2.17+0.25a 1.66+0.46ab  0.84+0.09b 1.86+0.17a 0.76+0.15a 0.67+0.32b
5 772 Compound 2 2.30+0.25a 1.99+0.21a 1.86+0.12a 1.66+0.14b 0.70+0.09a 1.99+0.32a

1) 48 ) B 2 ) 5) 308 5 69 R R/ B 8 A R £ 5% 2. %(P<0.05, Duncan’s )

1) Different lowercase letters in the same column of the same time indicate significant differences(P<0.05, Duncan’s method)
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