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Serum lipid metabolism of Suqin No. 6 layer at early stage of life

ZHANG Jingxin', YANG Ping’, GE Yufeng', WANG Xingguo', DOU Taocun', GUO Jun', HU Yuping',
WANG Qiang', WANG Kehua', QU Liang'”
(1. Jiangsu Institute of Poultry Science/Jiangsu Key Lab of Poultry Genetics and Breeding, Yangzhou 225125, China;
2. China Animal Agriculture Association, Beijing 100044, China)

Abstract; In this study, the serum lipid metabolism of Sugin No. 6 layers at early stage of life was determined so as to provide a theoretical
basis for the early feeding and management and nutrient regulation of this crossbreeding system. The Suqin No. 6 layers of 10—week—old were
raised to 18 weeks of age. The Hy—line brown layers were used as control. Blood samples were collected from the layers and their serum lipid
metabolic indices were measured every week. And the variance and correlation of the data were analyzed. The results showed that, from 10 to
18 weeks of age, the percentage of abdominal fat yield in the layers remained unchanged and then increased; that their liver index decreased
first and then remained unchanged, their serum free fatty acid (FFA) level generally decreased, their total cholesterol (TC) and low—densi-
ty lipoprotein (LDL) levels fluctuated, and their vitellogenin ( VTG) level decreased and then remained generally unchanged. Compared with
those of Hy—line brown layers, the percentage of abdominal fat yield and the serum TG level of the Suqin No. 6 layers were higher in general ,
their TC level fluctuated, their HDL level was lower, and their VTG level was the same at the early stage and then significantly lower. The
comparative analysis of the early stage and late stage development of the layers showed that, in the lipid metabolic indices, only FFA had sig-
nificant differences in both the Suqin No. 6 layers and the Hy—-line brown layers ( P<0.05). The percentage of abdominal fat yield and liver
index had significant differences only in the Suqin No. 6 layers ( P<0.05). The serum TG level of the Suqgin No. 6 layers was significantly
positively correlated with the VLDLy level and percentage of abdominal fat yield (P<0.01), and significantly negatively correlated with the
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FFA level (P<0.05). There were significantly positive correlations among TC, HDL and LDL levels ( P<0.01). The present results indica-

ted that the serum lipids of Sugin No. 6 layers metabolized well at early stage of life, and that their metabolism was slower than that of high

yielding layers.

Keywords: Suqin No. 6 layer; early stage; serum; lipid metabolism indices
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1.1

1 EAREFRATE
A OHS MEAR/% MSge  HRS%  B/% B AMive O WER/% ERER/ % k5%
0~5 806 19.0~22.0 <6.50 <10.00 0.50~1.50 =0. 30 0.20~0.90 =1.10 =0. 80 <I13.5
6~8 816 17.0~20.0 <6.50 <12.00 0.80~1.50 =0. 30 0.20~0.90 =0.90 =0. 60 <I13.5
9~18 828 15.0~17.0 <6.00 <9.00 0.80~1.20 0.45~1.00 0.30~0.80 =0. 66 =0.55 <13.5
1.2 MEMBRFE fR (FFA) JU&E. 4 pL IM¥EMA 200 pL 5 1, &
L2, 1 & B35 AR 2 5], 37 CHWE 5 min, i HEEAR O E I K 546 nm

KM 5 mL, FE 20 min J5 3 000 r/min & 0
5 min, WL, M Angle Gene 7% B 5] £
AT BECEHEARIE . TG, TC M5E . 2.5 pL I
FA 250 wL TAEW, 1R%), 37 CHEE 10 min, i
ARSI E I K 510 nm B9 OD fH, WESEH (B
K) M HES:, &= (M OD{E-ZH oD fH) /
(KHE OD {H-25 19 OD {H) *xMUES IR EE . 7 B AR U7

i) oD fH (0D1), FhnA 50 pL L7 2, JEA,
37 CWEHE 5 min, WI5E A 546 nm 1 OD {H (0D2) ,
i1 AOD = 0D2 - 0D1, FFA, HDL F1 LDL il 2.
2.5 pLIiEA 180 L R1, B4, 37 CHFE S min,
{65 P AR A 2 9% 4 546 nm (9 OD {5 (OD1), T
A 60 uL R2, R%), 37 CWEH 5 min, W5E WK K
546 nmfy OD {6 (0D2), I35 AOD=0D2-0D1, ¥
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WSE . 10 wL M MA 40 pL FBWH, SRJE A
50 pLAgAR K], 37 CHEE 30 min, 7 LIFH T
W, MAVERI G #E 30 s, FEIHFHT, LS
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37 CHEEE A 10 min, A1 50 L 21k 20k N,
el T 1 B A0 52 D% K 450 nm B9 OD fH . WECE 2
(ZEM7K) FObRUESh , 23l b5 i M 2205 5 45 i v A
mi VLDLy . VTG &,
1.2.2 A= M

FRE NY/T 823—2020 ( K& A4 Mg A
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Wi ENAE, BERERE, FEMegkEE,
IFTREERER, e, BIER=EEE+ (&%
JEE+HIEAGE ) x1 000%0, FFHEFEEL = JIFF B + A x
1 000%o.
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2.1 MiERERIEHR

ANFEJEEE TG, TC, FFA &EMENEF . T
ot 2, £ 3, BEE IS, JhE 6 S ENY
M35 FFA &R RRAT, 12 R IT 15 B E K (P<
0.05); TC & fE— W NP2, Hf 11,
12, 14, 15, 17 A% R F AL (P<0.05), 13, 16

JE R ETHR (P<0.05) ;5 JEARHRATHAEA PR A
A8 17 ARG BETHE (P<0.05); AFUETS % 12
JAWS BB R (P<0.05), ZJa AR,

M2 0L, 958 6 S HEXSIMIE TG & &7E 10,
12, 13, 16 B 8% (P<0.01) T 15 & B &
(P<0.05) & Tl 2\EN, HARES AR E
(P>0.05) ; TC 5 44 FEY I sh 2Bl HICH
A, FFA & 5 2 XS AR L REAR—B,

10 JAE 5 18 Al Lh#s, 1L FFA 7E70 & 6 55X

N ARG R 822 5 5, FLYR 18 JHi HE 10 J&]
W4 BE AR (P<0.05)
HE 3 AL, 58 6 S EXGIE NG FM B & T 5
HXG (P<0.01); FFAEFSECER 10, 13 Jaid ik o 2%
THELHGEERY (P<0.01), HARFIWE 5 == 5 5
AR—,

310 RS 18 IR | RS B b
SRR, (UEE 6 SEXSTEEREES, Hrh
JENE 18 i & Tha (P<0.05), AFIETE%L 18 &
W% BE AR (P<0.05)

2.2 MmiFERREAER

AR % HDL A1 LDL 7% & ILE 4, & A
WBrm, 7 6 SEM MY LDL & Rk oA, H
WL, 14, 15 F 17 JEES B EERRAR (P<0.05) .

I8 6 T XY HDL & & AF 10, 15 k3%
(P<0.05) 71fj 11, 14 117 JAE W BE (P<0.01)
T =248 S HoA A 8 22 A 2% (P>0.05),
LDL & HrBR 13 JA il o 3 & Tl 2\ E X (P<
0.01), HAJEEE 5 2B NG HA—F,

10 JAl#4 5 18 J&#% HDL, LDL &% & LR 45 R
N, 2 ARG 2 MR 2R

x2 FHE6SEBMBZB/EBMBRERIERLE mmol/L
HE 6 S5ENY T 22 M HE
Jal i
TG TC FFA TG TC FFA
10 1. 08+0. 50 3.39+0. 61° 1. 49+0. 07° 0. 40+0.05* * 3.15£0. 26 1.5720. 12°
11 1.28+1.44 2.530. 60° 1. 45+0. 08* 0. 44+0. 05 3.19+0.30" 1. 470. 09
12 0.76+0. 14 2.58+0. 17" 1.35+0. 10 0.38+0.09" * 2.65+0.30 1.410.06
13 0. 90+0. 50 3.30+0. 59° 1.30+0. 07" 0.33+0.05" * 2.69+0.33" 1.340. 11
14 0. 66+0. 38 2. 46+0. 23° 1.20+0. 12° 0.39+0. 04 3.05£0.34"* 1.28+0. 11
15 1. 64+1.56 2. 67+0. 54" 1. 1920. 07° 0.43+0.09 " 3.1420. 41 1.20+0. 08
16 1. 85+0. 27 3.27+0.73* 1. 12+0. 10° 0.44+0.13* " 3.07+0. 49 1.1720. 07
17 2.06+3. 14 2. 62+0. 29" 0. 970. 05¢ 0. 45+0. 09 3.51£0.25%* 1. 000. 06
18 2.35+2.21 3. 12£0. 45% 0.95+0. 07¢ 1.51+1.22 3.08+0. 48 1. 00£0. 05"

E: BE 6 SEXGFSIEIR AR T AR R ZERLE (P<0.05); WAHEXS 10 Al 5 18 AR — IS irdi AT LR, Hinr AR &R 22

FRE (P<0.05); M2 EXHHE RS E 6 SHE LA, " FRERBE (P<0.05), " " FREFWEE (P<0.01), T,
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x3 HE6SEBMEZBEGEEERMTAHISHILE %o
HE 6 SEN ARG

i g % JHFEHE %5 YRS FFREFE 5L
10 27.62+17. 40" 22.18+0. 99* 2.64+1.30" " 19. 14£0. 67 *
11 28.92+12. 59" 22.86+2. 77" 7.63+5.39" " 20.87+1.73
12 30. 00+12. 19" 19. 85+3. 29" 2.71+2.91* % 23.59+3. 88
13 21.99+11.71¢ 18.08=1. 14° 3.18+4.07" " 20.22+1.47% %
14 31.83+13. 78" 18.99+2. 17¢ 10. 74+4.99* * 19.90+1. 57
15 34.51+13. 23" 17.75+2. 39¢ 17.23+8.95* * 18.14£1. 10
16 40.50+19. 71" 18.93+3. 40° 16.06+9. 84 * 19.72+1.77
17 55.50+10. 16* 18.58+1.22° 23.42+13.84* % 17.32+1. 89
18 66.32+14. 52° 19. 00+4. 04° 27.32+18.19* * 19.38+2.52

T4 FECSELBNBEZBEBMFREEQIBRLE mmol/L
I 6 SENY T 2248 TR
HDL LDL HDL LDL

10 1. 69+0. 24 0.97+0. 39* 1.93+0. 11" 0.72+0. 21
11 1. 36=0. 41" 0. 57+0. 32" 2.00+0.23* * 0. 63+0. 06
12 1.49+0. 10 0. 66+0. 08 1.54x0. 12 0. 56+0. 16
13 1. 69+0. 54 0. 88+0. 21 1.68+0.23 0.58+0.15* *
14 1. 47+0.20% 0.470. 199 1.95+0.26 " * 0. 61+0. 15
15 1.45+0. 40 0. 63%0. 174 1.93+0.21* 0.63=0. 16
16 1. 80+0. 45° 0. 83+0. 41 1. 88+0. 33 0.51+0. 15
17 1.47+0.35% 0. 52+0. 26* 2.1320. 13" * 0.71x0. 13
18 1. 69+0. 44 0. 78+0. 3220 1. 68+0. 53 0. 74+0. 30

2.3 MFMEREEZEBER

AN JE# VLDLy #il VIG it fa ik 5, Wi

SRR, SR8 6 SR VIG & it
FEAIK (P<0.05), ZJG3EARIEFFATE,
INES 6 TG VLDLy 7 i 8 Ik 51 >4 4 X —

B, VIG &HFr S5 2l EX A -5, 15 i

NWE NSRRI

Ja S EL T XY (P<0.05),

10 JA#% 5 18 JA# VLDLy . VTG & HAZE R
N, 2GR 2 MEREI TR E =R

RS HEESEBNEZEELMFINENEEALIBRILE ng/mL
it W& 6 BENY LAY
VLDLy VTG VLDLy VTG
10 301. 00£49. 34 81.95+6. 39° 308. 42+45. 69 78.69+6. 85
11 334.96+50. 43 69.35+5.97" 320. 57+76. 97 78.84+9. 87"
12 297. 80+23. 22" 67.80x14. 37" 322.23+24. 35 59.62+7. 53
13 310. 67+34. 25% 67.62+8.04" 326.50+21. 22 71.51£10. 67
14 311. 86+30. 54 65. 84=13. 36" 307. 16+42. 62 69. 12214. 66
15 335. 66+53. 90 69.02+8. 61 347.92+27.93 76.39+3.67*
16 344. 1535, 80° 57.73£22.07" 349. 24+35. 50 80.23+6.90 "
17 345. 16+25. 89° 66.59+9. 81" 357.91£20. 32 80.85+11.01" *
18 344.45+29. 27" 69. 4910. 15 346. 58+48. 64 75.65+14.07*
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2.4 HEXMESHR

I35 25 BE BT A HE r S IE RG22 . FIER8 E] A AH
KAMEAHTILEE 6. TG 5 VLDLy FIE A% % 54 i 3% 1F
K (P<0.01), FFA WA, B VLDLy (P<
0.05) FIENEHE (P<0.01) 52 B3 74

K, [FEE TG Wt 3 fiAHOE (P<0.05), {HFIIE
TR FIEM X (P<0.05), TC, HDL Ml LDL =%
Z AR B IEAH 5 (P<0.01), VLDLy ‘51 g
FRPFIFEML (P<0.05),

®6 WNE6SEBMBRNRPIERSEER, FEESEXESH

T H TG TC FFA HDL LDL VLDLy VIG JERR JH R+ B
TG 1 0.193 -0.749* 0. 240 0. 041 0.886" * -0.219 0.857* " -0.256
TC 1 0. 047 0.924%* 0.956"* -0. 058 0. 209 0. 105 -0.014
FFA 1 -0. 179 0.261 -0.703* 0.521 -0.892* " 0.703*
HDL 1 0.837%* 0.010 -0.077 0.238 -0.206
LDL 1 -0.244 0. 348 -0. 069 0.120
VLDLy 1 -0. 480 0.692* -0.261
VIG 1 -0.229 0. 544
YRS 1 -0. 399
JF IS % 1

0" RN BEMK (P<0.05), " " FoR R BFMA (P<0.01)

3 itig

3.1 MmiBEREHERRIENE

X INE 6 S A XG FLUPIE B A T RG] LA
X R R R O Be i A Rk B R R R RO S, 4
S5, Bobek %™ % BLA N PR ) s 2 =
ML RS RR («T3) ATLABG N FRA &, OV
WE ARG IERIACI, M T3 Rt — 20 A0
AR, XL T FFA &, UiW FFA %
FIFRIRS R R, MAEAMR T, MERHIE 6
SEXAEK, ML FFA &R, 5 Bobek 2
IRFFR A AR, P Al sz HAR BRI R Ay, B2
RIaEEE, Sish, RO E 6 S MG FFA & &
AR T A EY U AR /N XY s ot 4 e
I RE LR B S K 3 BER/NERY TG
MTC FESmE/&mEN LR EER " AP,
IHE 6 SEAGMIE T TC & & W T 54 XS,
1M HDL 7 8 WA, $2 7R AS 5] i Bl /N 319 IfL i 25
SRR, FAE TG 34 mAg Bt s, = HDL 21{2
b g s Y AN e o i S e O 2 (el € = = G L
B0 RIRNES 6 5 EE SR R 5 i i D T R
T m /X, VLDLy 1 VIG &6 i 0P %% 1) i 2 A
REH, WEWE TR, MO bR G
f VLDLy 1 VTG 1 3k45, IiLi% H VLDLy F1 VTG 7K
HEX B ERE R VIM T BE 6 TR
5 VTG &t nri 5 2248 XSS A Y, J5 WA
WAL, PRINE 6 5 EN B IEREL T == EXS

W& 6 SEAGFIENR R T 2B EXS, WS
6 S AW AR DR LI 2B XS £ |
3.2 BEREIEHERIEERLE

AWFFER A G BEACHHE bR WA FFA 76058 6
XY AR A P A B 25 R, R FFA
BB SR s D X 2 A R B R E T, R IR R A
WEFE B A8 6 S A BE XS, Mifek 4
WEXS IO 25, Ry B IE N AR & &
Je W32 R B AR R e G, T R 7 AR U 37 R T 4K
N, AT HITIX AT RE R e NS R AT G
3.3 HE 6 SEBIERIGHERMEXESH

FHOCHE ST HT 0T LA B Bl bR bk 1) i B 4 At —
MGG EEEIE IR, 8 6 SE I IME TG
e FFA BEHMAHSE, 5 TC, HDL JoAHME, 1
TC 5 HDL BEIEMC, R & GBI T & &
5 TCHBFEEME, 5 HDL BEAAL i
WAL M IE TC & &5 TG, HDL #fJ& # & 3% 1F M
PR b, URIASTR] & b X8 I i 45 45 A ) AR G 1k
AR2ER, 08 6 SHEGFEWING TC & #id 5 LDL
WEIEAE, SR E+ TC &85 LDL A9+
S5 HEE 6 SEN TC H RS FFA T
HHSEME, WA TC &5 FFA W B, 6t
B & R AR R bR fE 22 5 . S b, A
FHIHE 6 SEXSFMIMNE TC F5 FFA W% Tt
¥, Hix 2 NMEFRS VLDLy R i R 245 bR iy AH G
PEIEAFAHR, VLRI & 6 5 XS] LIRS I TE TG 5%
J& FRA o FIWoxt 77 0 & 4, IF A5 I A B I AH 3¢
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FERRARECE D, RN TG B FFA AT Ak £ 5
FACH IR A e AR . 0BT IR A e AR 5 Al
ARFER A St B A MR AR bR S R i 2 B
PRALHS T 5, WA LS I 3K TC & i 5 Bk
B R e E YR A, R
I TC A 0 B 0 T 6 428 70 1L 38 7 P AT
RIR 45 4 TR XY Bg I ZH 2L c—mye JERFE IR 0k 2 5 L 1E
TG FREERENMK, HRTHEIT c-mye FEHFIX
WAV e BRI FIC IR AETY L L, XIS
6 5 FE S LI 1M 35 M A R A 5 A MR B A A
B R SR W= 2 PN pri vk 7 B 5 s SN S = 7
L5,
3.4 MmiFEREREAREE

A IR T 25 & 1E X9 1% TG, TC A
LDL & & B3 & TIEH XS, 1 HDL & & @ # KT
EHEA . Uil TG, TC Al LDL &8 T+ #1 HDL &%
HRRAC S B AFERR e AL, I3 olg B 25
AL, FRACAEF=PERE L Rk, xF XS s ARk £
5 TT DAACSE e A PR B L PRI XS ] R 25 24 R e 2 ]
DU AR LTS TG, TC I LDL &8 7% €K
X R ], I3 TG, TC., VLDLy Ml VIG ¥4 &
Frdtw, I bV I - o 9 - B0 EE A S A5 A G
FER B A, B0 B IR BRI BRI 1Y kR AT B AR
HEPOT FER N A B RNAT X 2 A S A AR i
FHEE ACACA F1 SREBP1 #EATREA%, W] LI 25 k%
fKIME TG, TC. HDL Fl LDL & &, FERRATA & b
TC FI LDL &, SEmsE s RDY ) B0 B asin e
A PERT DIRFR IS TG, TC, LDL fl VLDL 7% & LA
KR TC ik, $Em et XM & s A
WA TG BN Al 35 A Al R 45 0 B A3, 9
SREFMIL, 8RR TC & &, &SR
AT IR 6 5 AN R i i A R AR s e T
HF R BB A K, T g S i H s 5 R R
B, NHE 6 S EMGIAT R WING A e T
Hefilt

4 INGE

IhE 6 SHAGM 10 HEEE] 18 il & BT,
MERE R W T e, FFA . VTG FIITHEHE 500 35 F K
i ENML, 8 6 SHEAKEEE . M TG
SR, HDL & 88K, M VTG & & Hi i AH 24,
JE B BAAIG, 58 6 S EAYIMTE TG & &5 VLD-
Ly, A% E EAM X, 5 FFA B M AHX; TC,
HDL 1 LDL =& Z [ 8 E FME, BIKLHE 6
SR AR AR IR E
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