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Metabolism of serum lipid in Suqin No. 6 layer at laying stage
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Abstract ; In the current study, the metabolism of serum lipid in Sugin No. 6 layers at the laying stage was determined to provide a theoreti-
cal basis for the feeding and management of the layers at laying stage and the nutrient regulation of this crossbreeding system. The Suqin No. 6
layers at 19 weeks of age were raised till 60 weeks of age. The Hy—line brown layers were used as control. Blood samples were collected every
week in 19-28 weeks of age, every 2 weeks in 29-40 weeks of age, and every 4 weeks in 41-60 weeks of age. Then, the metabolic indices
of the serum lipid were measured, and the variance and correlation were analyzed. The results showed that, from 19 to 60 weeks of age, the
TG (triglyceride) , TC (total cholesterol) and LDL (low—density lipoprotein) levels of the serum remained unchanged before decreasing ob-
viously at 28 weeks of age at the peak stage (P<0.05), and then the TG and LDL levels continued to remain unchanged (P>0.05). The
HDL (high—density lipoprotein) level decreased overall, with highly significant decease at 30 and 38 weeks of age (P<0.01). Compared
with those of the Hy-line brown layers, the serum FFA levels of the Suqin No. 6 layers were significantly lower before 28 weeks of age (P<
0.05), then showing no significant difference (P>0.05). the TC and LDL levels had no significant differences before 30 weeks of age (P>
0.05), and then, they were significantly lower ( P<0.05). The comparative analysis of early, peak and late stages showed that, in the lipid
metabolic indices, TG, FFA and LDL at the peak stage were significantly higher than those at early and late stages in the Suqin No. 6 layers
(P<0.05). HDL and VTG were significantly higher at the early stage than those at peak and late stages ( P<0.05). There were many signifi-
cantly positive correlations among the serum lipid metabolic indices of the Suqin No. 6 layers, such as, among the TG, TC and FFA levels

(P<0.01), the TC, HDL and VTG levels (P<0.01), the LDL, VTG and percentage of abdominal fat ( P<0.05). Only the FFA was sig-
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nificantly negatively correlated with the VLDLy level (P<0.01). The present results indicated that the serum lipids of the Suqgin No. 6 layers

metabolized well at the laying stage, and their serum lipids were the same with that of the high yielding Hy—line brown layers at the early lay-

ing stage and then quickly decreased.
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FERD ) iR, EEE, RS, WIRNE
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B ACIAE — BB b S e s LA S A 55
IR FMEERRIR B 1) B B RIAS (S RS $8 A B
TR R R, RIS I 508 () A Kk B TG A
Ko HARPEEREACE IR NG R RRI 2, i A
K T R B e /b it SR b AR AR 2 R AR AR
(VLDL) b H K BE & AKCE T s i BRI, T e
JI I [ it WU Bt HOR BB . B SRS T
TRRAERE ' Xob 7= 2 300 PA) o ) B 4] R 82 v 4 U i 375
HW =R (TG) FEAHEREE (TC) &, FEILILE
JEREE A (LDL) A 3SR g i AR 15 R i
S5 RNRWIE, FEGTEARE, M =ER TR, ™
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My, XTRERT, BRI, DN EHTIAE H SRR e bR
HEATRE AL 3T, A AE AR L R AL fl A=
PERESRMLIISHE S,

1 HEST®

1.1 REHS5EE

BT E R GRS I B 1 315 H&E 6
SEAVE IR, %5 H T E BB A PR
owE] ) 315 HOfg 22 48 BG4 XL, 2020 4F 4 H
TFEFILHE R ERAIT A3, SR % XS
HPBIETR, PR, FRAR R [ VTS IRE
WEGARLE R A, BRI 1, AfRoK, R
B, WHOLR, g, MR 18 MR E ML R,
19 JEETFOG R =, 25 AL BEAL e B g RS 8 1,
FEEEET (19~28 Ji) B, RS (29 ~40
Ja) b2 L A (41~60 ) [HFE 4 J8 S
J 12 h JE2RIL, 2B, —20 CHAMA&H,

®1 AMEFRKF %
y =l A J s J £ . e JE—. HEW+
A M E&AE EA% ERS 5 wB ik mEm o kg
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 <13.5
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 <13.5
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
19~60 868 14.0~16.0 <6.00 <15.00 2.50~4.20 =0.45 0.30~0. 80 =0. 60 =0.50 <13.5
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YEW, TR%), 37 CWEHE 10 min, [ FHEEFRCI 5E B
+ 510 nm MIOGREE OD {6, WEZSH (ZEBAK) M
K dh, TG, TC & & = (I oD -2 H 0D
H) / (Kt OD H-75 11 OD {H) KSR

We s B Wi 2 (FFA) €. 4 pL I3 A
200 wLik#) 1, B4, 37 CHFE 5 min, fHFHEEHRY
M2 P A 546 nm BIRSGEE A, FIA 50 L k7] 2,
R, 37 CE 5 min, WEHK 546 nm 1R E
Ay, W A =A,-A,, WEZSH (FEBAK) FHE
i, FFA &H= (I AA-251 AA) / (KHE AA-
25 AA)  xASHE SR

HDL, LDL M. 2.5 pL MiFEMA 180 pL
R1, B2, 37 CWEHE 5 min, 1 FHEGEHR G0 & I K
546 nm FIESEE A, , FEAIA 60 pl R2, iR4J, 37 C
BEE 5 min, PEPK 546 nm BG4, A
A=A,-A,, BEZH (ZEWK) FARUHEM, HDL,
LDL Fir= (L7 AA-251H AA) / (KRS AA-25
AA) HEHESIR B

WAR BN EH vy (VLDLy) . bl & H R
(VIG) HEME: 10 pL MEMA 40 wL #Bw T,
SRIGHNA 50 L FEbRidH), 37 CHEHE 30 min, FHE
JERTWAR, ARG #E 30 s, HFEIFAT,
HES K, HEMARGE AR B & 50 pl, EHR
A1, 37 CHROEE A 10 min, M1 50 pL & R R
N7, P AR A E % K 450 nm B9 G OD i,
WHEAH (K MRS, 26 brifE i £ )5 5
WA MERES VILDLy . VTG & &,
1.2.2 JEREF | AFREFEECM 2

M4l NY/T 823—2020 ( & 4= r= e 4% 1l R 1B

FE R k) AT i sk, BE R R B 8
PSR G ARARE, BRI TRESE, FREUEIRE . T
HEA I, JFTEIERER . IR, IR %=
JEREE, (EAEE+2E) x1 000, HIEE%%0=
/R X1 000,
1.3 FIESEITIaH

AR FEE bR 2" FRoR, I SPSS 26
BRAF ST FEAS ¢ KB FN PR O 20T E A T 25 5
ﬁ%@*ﬁ%\, F el FH XSS 5 4 5% H 9 Pearson A ¢ 7
FFAHEME M, P<0.05 /R 22 5 0 25 ol g 5 A ¢
P<0. 01 FrR 22 521 035 ol i B A5G

2 HRE5HM

2.1 IniERRRIER

M2 T, 58 6 S EgH A FI K, TG
FITC &t 28 A HT G W & 281k, 78 30 JH bt i 2%
FEAIK (P<0.05); 30 k)5 TG Joi #4284k, TC I
ShAsfk, Ho44 | 56 JEE BEREAL (P<0.05), 60
JAl R EF R (P<0.05), FFA 7/~ E W LTk
SAE, BR21, 24, 25 F128 RSN, HoAthr [a] 4 5
e aTE

Sl EG L, B8 6 S HEN TC & i 27
JAlE % (P<0.05), 56 JA & B EME (P<
0.01), HAbE B ERAEE (P>0.05); TC &
28 RIS AW L F S (P>0.05), HibJE
I 2 A BB PR (P<0.01); FFA &4 27 Al
AUt 22 5 W% (P<0.05), 27 ARG HAE 38
JAI A 48 JEi R MR B E 2R (P<0.01),

&2 AEIEEF G E MERERIER LR mmol/L
I 6 SEXY Rk A
JE
TG TC FFA TG TC FFA
19 3.59+6. 20 3.27+0. 54 0.95=0. 04" 1.93+1. 82 3.53+0. 86 1. 08+0. 09
20 5. 10+5. 67 3.64+1.05 1.10£0.05" * 3.00+3. 69 3.91+1.22 1. 09+0. 05
21 8.41+5.44 2.96+0. 88 1. 09£0. 05% 6.74+1. 48 3.12+0.29 1.23+0. 07
22 12. 64+9. 60 3.19+1.61 1.17£0.05% ** 6.70+3. 38 3.07+0.99 1.29+0. 06
23 11.13+9. 31 3.78+1.82 1.27+0.04 " ** 8.06+2.77 2.92+0.57 1.31+0. 02
24 15.55+10. 13 3.27+1.40 1. 32+0. 06% 12. 18+5. 85 3.41+0. 69 1.42+0. 04
25 10. 03+6. 37 3.03+2.74 1.29+0. 17 10. 18+5. 96 2.90+0. 97 1.33+0. 35
26 13.94+8.75 2.76x1. 15 1. 43+0. 04 ** 10. 81+6. 48 3.06+0. 98 1.48+0. 03
27 13.21+8. 34% 3.08+1.79 1.36+0.06*# 4.96+0.91 2.11+0.24 1.41+0. 04
28 15. 68+10. 65 3.36+2.02 1.27+0. 31 8.10+9. 17 2.68+1.43 1.45+0.43
30 5.48+2.00" 1.19+0. 43" *# 0.61+0.06™ * 5.78+1. 64 1.78+0. 37 0.58+0. 03
32 4.61+0.85 1. 00+0. 43# 1.12+£0.02™ " 5.61+1.39 1. 78+0. 39 1. 13+0. 01




BHEEE 20244 Hs56% HT7H <23

EFR2 mmol/L
I 6 SR T RGNS
JA%
TG TC FFA TG TC FFA
34 4. 64+0. 88 1. 3220. 39* 1.02£0.02" * 5.64+2.79 1.930. 41 1. 00+0. 05
36 4.78+2. 65 1. 49+0. 46 0.73+0.03 " * 6. 19+2. 80 1. 68+0. 43 0.72+0. 03
38 5.64+2. 11 1.36+0.97 0.66+0.01 * ** 6.28+1.74 2.08+0. 37 0. 64+0. 02
40 5.81x1.85 1. 1820. 40* 0.50+0.01 " * 7.33+3. 11 2.21+0. 51 0.51+0.02
44 4. 86+3. 05 0.79+0.27 ** 0.81+0.02** 5.50+1.53 1. 74=0. 20 0. 84=0. 03
48 5.08+1.28 0. 92+0. 34* 0.94+0. 03" ** 7.86+4. 82 2.00£0. 74 0.99=0. 02
52 7.05+3.70 1.33+0.74 0.87+0.04* * 7.09+2.92 1.710. 54 0. 89+0. 03
56 4.16x1. 60% 0. 68+0. 40 *# 0.92+0.03 " 8.84+3.55 2.19+0.47 0. 940. 05
60 8. 64+6. 83 1.43+0.86** 0.58+0.02" * 7.58+1.86 2.21+0.27 0. 58+0. 02

T N8 6 S HEGHIRE AR AR E B E— M IE BRI, * FoRZR B (P<0.05), " " FRZERMEYE (P<0.01); PHHEAS & FHARF
JH AR TR 4 10 PLE, " Feom 225 3 (P<0.05) MR ZERM B (P<0.01), T,

2.2 MmiFEREAER IE 6 SHEXG 5 LW EXS L, HDL & i 24
ME I, & 6 SEAMEHBIEK, HDL  JRRRAT (FR22 i) LEBEXES (P>0.05), Hit

TR TGS, Hd 30, 38 HRI B EREM  MEBERAE B EIMEEES (P<0.05, P<

(P<0.01); 1fii LDL &8 07E 30, 44 AW W EFE  0.01); LDL & 28 B LW E 2 S (P>0.05),

(P<0.05), 60 A5 (P<0.05), HARME 30 MkEsE (P<0.05, P<0.01),

TR EZ (P>0.05),

#x 3 AERA&M G E MLERES SRR mmol/L

- TN 6 SR 2 EN

e HDL LDL HDL LDL

19 1. 84=0. 81 0.7420.27 1.57%0. 55 1.3120.79
20 1. 6920. 79 1. 0720. 56 1. 60=0. 68 1.5320.91
21 0. 96=0. 57 1.1020. 42 0. 86+0. 12 1.2620. 18
22 0. 59+0. 10* 1.25+0. 62 0. 79+0. 20 1.3620. 79
23 0.99=0. 58 1. 54£0. 90 0.78+0. 13 1.15+0. 31
24 0. 60+0. 18 1.2420. 62 0. 74x0. 10 1.45+0. 42
25 0. 540. 14* 1.02+0.78 0.67+0. 11 1.2420. 51
26 0.53+0. 11* 1. 17£0. 56 0. 68+0. 10 1.27+0. 49
27 0.52+0. 14* 1.33+0. 85 0. 690. 08 0.72+0. 11
28 0. 46=0. 10" 1.53£0.75 0. 69+0. 14 0.970. 77
30 0.26+0.07 * *# 0. 69+0.26** 0. 39+0. 05 1. 06+0. 30
32 0.25+0. 07" 0. 60+0. 31* 0. 38+0. 09 1.07+0. 26
34 0. 3220. 08" 0.73+0. 19* 0. 41+0. 06 1. 0320. 24
36 0.4120. 20 0.7320.27 0.37x0. 10 0. 83x0. 23
38 0.19+0.04 " *# 0. 62+0. 39" 0. 48+0. 14 1.35+0. 52
40 0. 25+0. 09" 0. 67+0. 20* 0. 47+0. 09 1.24+0. 35
44 0. 23=0. 06™ 0. 44+0. 14 # 0. 41+0. 07 0.910. 16
48 0. 23+0. 06™ 0. 49+0. 20* 0. 36+0. 08 1. 08+0. 49
52 0. 24=0. 09" 0. 71+0. 39 0. 37+0. 06 0.92+0. 31
56 0. 19+0. 08" 0. 38=0. 22 0. 47+0. 08 1.12+0.28
60 0. 25+0. 09* 0.82+0.53 " 0. 48+0. 09 1.2320.22
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2.3 MiBEPEBEEBIER

ME4 70, BEERBEEK, BE 6 SHEY
VLDLy & 7E 25, 30 J& ¢ &% & (P<0.01),
32 WS i E PR (P<0.05), ARG W3 A8 1k
(P>0.05); 1fi VIG & & BTz w, H
21, 24, 28, 32, 44 48 JEIHSI i 3 oM B REAIL

(P<0.05, P<0.01), 25, 34, 36, 40, 60 & i3
B B E T (P<0.05, P<0.01),

INE 6 S EY S LB EXSAH L, VLDLy &t
% 36 JEIS W E R E (P<0.05), HAJEIRI W% XS
5 (P>0.05); 1 VIG %5 FR 19 128 J& i 4k o 3%
FEAL (P<0.01), HARRB TR EZESR (P>0.05),

F 4 AEIEERF @ E ME P E BTk E B8RRI ng/mL
B 6 T HN ek ol
ki
VLDLy VTG VLDLy VTG
19 353.37+40. 08 70. 39+6. 95% 363. 60+33. 21 82.44+6.51
20 371.93+33.90 79.51+£10. 86 356.24+47.27 88.69+8. 47
21 342.56+32.03 65.77+9.24" 335.31+36. 61 69. 79+9. 62
22 320.24+34. 26 66. 67+9. 81 327.74+32. 40 72.38+8. 19
23 342.31+33.78 74.68+5. 31 354.00+58. 64 80.53+9. 49
24 332.90+28. 51 59.09+7.92" 338. 82+48. 00 62.69+7. 19
25 390.13£30.22" " 74.12£15.35" 377.36+54. 08 78.70+10. 36
26 349.95+45. 32 67.09+8. 16 345.23+47. 88 72.57+4.57
27 324. 68+51. 55 66.47+7. 11 341.30+44. 94 68.49+7.75
28 308.12+38. 15 53.18+9.00 " ** 335.47+30. 48 64.21+5.45
30 399.80+£62.41" " 55. 80+4. 64 392.23+57.91 58.51+£5.50
32 306. 54+35.49" 36.44+4.98" " 306. 82+41. 50 37.20+6. 93
34 344.94+53. 39 42.63+6.47" 349.99+64. 64 41. 66+8. 58
36 385.31+38. 28" 54.14£5.38" " 340.22+41. 07 53.29+4. 46
38 410.55+23. 42 56.43+6. 30 376. 64+54. 15 58.12+5.85
40 395.48+79. 85 62.69+5.02" 431. 11+81.29 67.33+5.27
44 337.29+58. 63 48.63+5.94" " 346.20+28.43 49.10+4. 55
48 338.23+62. 98 41.23+7.52" 326.93+30. 77 44.07+5.45
52 344.52+53.93 47.28+7. 68 334.31+49. 48 48. 18+6. 65
56 370. 90+69. 99 44.24+7.16 340. 57+65. 06 47.13+6.05
60 402. 80+37. 62 63.75+7.82" " 390. 82+34. 01 61.43+5. 14

2.4 FEREZERFBTAEIEEL

HE 5 T, Bl R, 938 6 S EG Ik
541 36 AT IC W &2 1k (P>0.05), 36, 38 JAi
BETE (P<0.05, P<0.01), 40 J&#H & & B
(P<0.01), ZJETR#2i (P>0.05),

INE 6 SEN 5 EA AL, R 21,
25 AN, 26 ST B B B E RS (P<
0.05, P<0.01), 27 ARG IR EZER (P>0.05);
JIFAE 46 % 22, 23, 38, 56 JA 4 W wi L B E R
(P<0.05, P<0.01), HARMB LR EFEEZS (P>
0.05),

2.5 FEEEMHEIERLE

P AT (19 FEWE) | mgeil] (28 JR)
5IEH (52 JE#y) s 4 e B RiE AR KO R
JEREREES, B L AT, S RRMREHE R, TG, FFA
FLDL 76938 6 5 B0 ™ 2 vey e 1) I8 385 o8 1 i 34
JET, ML AR SN FFA 7677 & S e W g T
BIARS I (P<0.05); HDL Ml VIG fE 77 & 6 57K
X FIITAE ~2 4Ey F X v 347 2 T A b 3 R T R A A RN S
(P<0.05), s AERAUTE 1 =2 48 209 & i 30 A 0 2
#£5% (P<0.05); VLDLy T8 £507E 1 i Fl 3G o
KL EZESR (P>0.05),



- 25 .

L'l) o

ﬁﬁ/(mmol .

& /(mmol * LY

450
400
350
300
250
200
150
100

50

FWSHE 2024 4F H56E FTH
x5 AEAKMBMHEEIEZR, FFEEHTILR %o
e T 6 BN G2 AT NG
h W P 5 o I fi 5
19 62.09+18. 71% 19.11x2.72 30.58+12.52 18. 44+3. 69
20 65.25+22. 44 21.16+5.23 38.74+10.04 17.30+2.01
21 60.51+19.22 21.32+5.47 48.16+8. 84 19.12+1. 63
22 63.20+7. 51% 20.99+4. 57% 41.14+11.78 16. 67£2. 45
23 75.71+20. 41# 24. 63+6. 61* 46.19+15. 13 17.62+1. 38
24 71.55+12. 41% 21.23+5.03 50.02+17.09 19.17+1.35
25 67.39+19.70 19.38+2. 06 51.74+15.22 17.76+2. 11
26 73.16+17. 94% 20.51+4.20 53.77+16.90 17. 83+0. 86
27 51.77+26.02 19. 66+3. 32 58.45+13. 85 17.05+1.48
28 63.54+25.78 20. 19+4.77 49.55+12.79 16.91+1.29
30 61.33+18. 56 19.38+1. 50 51.08+6.55 17.90+2. 42
32 48.17+17. 06 19.81+3.43 48.48+6. 21 17.53+2.98
34 56.88+9. 20 19.23+2. 47 64.93+14. 80 16.95+3.73
36 57.83+14. 50 16.59+1.66 " 53.54+11.28 15.34+1.57
38 48.01+21.41 24.22+4. 88 *#* 51.76+14. 86 17.73+£2. 07
40 57.34+15.25 17.56+2.95" ¢ 59.97+15.95 18.43+2. 54
44 63.79+19. 36 18.25+1.99 68.89+19.91 16.52+3. 54
48 62.50+27. 04 18.59+2.77 71.97+25. 39 17.26+2. 17
52 55.28+28. 60 22.56+7. 46 69. 78+22. 95 18.53+2.51
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2.6 BERBHEMREIEAEER ., FFREISEUEME XD

IE 6 FHEAG MG S IR IR SR . JHIE
SR AR ST HT LR 6, TG, TC 5 FFA =]
BB EIEAX (P<0.01); TC, HDL 5 VIG =%
B) -t S A% 3 IEAHSE (P<0.01); LDL, VTG 5 fk

FEF AR BEIFASE (P<0.05); LDL FIE g%y
5 TG, TC Fl FFA S48k ¥ #F EAHSC (P<0.01); i
— I B 3 UM G SR AE FFA 5 VIDLy Z 8] (P<
0.01); HFAEFRECS HAb &R AR B FEHMC (P>
0.05),

Fo MiFRNREERSERER, FIEEEHEXEST
WiH TG TC FFA HDL LDL VLDLy VTG fENE= JHREHE 5
TG 1 0.653**  0.683"" 0. 001 0.854* -0. 408 0.370 0.569** 0. 166
TC 1 0.708* * 0.727% " 0.888"* -0. 304 0.785%* 0.644%* 0. 180
FFA 1 0.325 0.709* * -0.670"*  0.283 0.699"* 0.197
HDL 1 0.382 -0. 100 0.682%* 0. 366 0. 061
LDL 1 -0. 386 0.616"* 0.600" * 0. 194
VLDLy 1 0.248 -0.269 0. 005
VTG 1 0. 486 0.111
JEAR 1 0.243
JF IS $ 1

0 RN BEMK (P<0.05), " " FoRl B FMA (P<0.01),
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i AL R N = B =S| B (O (Il
VLDLy Fl VTG 7K V-5 2 %9 % 5 1k i 45 U0 4 562
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X6 7 I 67 for B o
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R 2 AR AR E L, 1 TG M LDL {XUAE T &
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S T EE S, #8278 HDL M VTG Xf ¥ /= 5
FE, JEISRER 2 EW TS5 HDL M VTG A1,
JEHRE S TR, MERE 6 THEG T — KM,
3AETHIE R E AL, GG ONE 6 S EN R T
EABEEXY, PORIEARDUBUE MR, i il
ROESREHE 6 SHEMG - EHE,

FHOGHE T LI B 1 O R 44— A EUA 34
KB R R MR 2 B RN A E 1 e BR A
Fro REGTEMIME TC &5 TC W3 IEH X,
5 HDL A1, A h 5 E 6 5 HEm - E
M¥E TC 5 TG, HDL ¥J &3 A, BLBASIE 5 Ff
A M4 AE PRI A oA BT 22 5%, Dong 4577 MR ¥R IE
N HEEDEAT XU e, ARG 16 ~ 18 QR R 25 09 B
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