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Abdominal fat and serum lipid metabolism of Shendan No. 6 green
shell egg layer and Hy—-line brown egg layer at laying stage

WANG Xingguo, WANG Kehua, GUO Jun, HU Yuping, DOU Taocun, LU Jian, QU Liang"
(Jiangsu Institute of Poultry Science/Jiangsu Key Lab of Pouliry Genetics and Breeding, Yangzhou 225125, China)

Abstract; In the current study, the abdominal fat and serum lipid metabolism of Shendan No. 6 green shell egg layer and Hy—line brown
egg layer at laying stage were compared in order to provide a theoretical basis for the feeding and management at laying stage and nutrient reg-
ulation of Shendan No. 6 green shell egg layer. The Shendan No. 6 green shell egg layers and the Hy—-line brown egg layers of 19 weeks old
were raised to 60 weeks of age. During the treatment, blood samples were collected from the hens every week in their 19-28 weeks of age,
every 2 weeks in their 29-40 weeks of age, and every 4 weeks in their 41-60 weeks of age. Then, serum lipid metabolic indices of the birds
were measured, and the variance and correlation of the indices were analyzed. The results showed that, from 19 to 60 weeks of age, the per-
centage of abdominal fat and liver index of the Shendan No. 6 green shell egg layers generally remained unchanged; their serum triglyceride
(TG), free fatty acids (FFA) and high—density lipoprotein ( HDL) levels firstly increased and then decreased, and then remained un-
changed or fluctuated ; their low—density lipoprotein ( LDL) level decreased first and then increased, and then remained unchanged; their to-
tal cholesterol (TC) level decreased overall; and their yolk—targeted very—low density lipoprotein ( VLDLy) and vitellogenin ( VTG) levels
remained unchanged first and then fluctuated. From 19 to 60 weeks of age, the trends of the serum HDL, LDL, VLDLy and VTG levels of the

Hy-line brown egg layers were slightly different from those of the Shendan No. 6 green shell egg layers, the trends of the other indices were
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generally the same. Compared with those of the Hy—line brown egg layers, the serum FFA and VTG levels of the Shendan No. 6 green shell

egg layers were lower early, and then they were almost the same. Their TG, TC, HDL, LDL and VLDLy levels were almost the same with

those of the Hy—line brown egg layers. The comparative analysis of the early (19 weeks of age) , peak (28 weeks of age) and late stages (52

weeks of age) showed that, in the lipid metabolic indices, TG and FFA at the peak stage were significantly higher than those at early and late

stages in the Shendan No. 6 green shell egg layers (P<0.05). HDL and VTG were significantly lower at the late stage than those at the early

stage (P<0.05). The results indicated that the serum lipids of Shendan No. 6 green shell egg layers metabolized well at the laying stage. And

their metabolism was slower than that of the Hy—line brown egg layers early and then the same.

Keywords: Shendan No. 6 green shell egg layer; laying stage; serum; lipid metabolic indices

DO F AL e (b Rr g B, e EA
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BAEE L VIO RS BRI ST BT S WA o B
A RA R EGIEET B 6 SRFCEBRER, I
T 2020 AFE E R B B MERBEER ST E, #%
BLEREGEP . W, PuNiirss, duwiiom, 5~
ST EREIE 100%, HEA T, Bt L2
Wi LR A A, G SR XS A A N AR & 2k
FoENY | Kk TE ARG R i E R e S
XA AT SRR | BRI EXG T Mt 6
SRSCEXG SR, BACERE S FooHian
. EEERSENL T, WL EA 4 AT
Y5t

R AR — B L b T sh LIRS AR S
TR PR B0 X Y g R AR A3 e
BAME FACERERRRDL, FHE S5 H A K & F M
ZHEARG, HRRH BRI FH = WS AR IS 2, i
B TOKOT- T 5 WS sl 2 5 1 3 ol 1% B i 2 1
(VLDL) & fB# H K AE 27K V- Ft i M FEAIG, i
NER LSRR B (TC) &N H MR AEE . &
JE K- T 5 T ARG X 7 0 A e e R ) e 4
EOGIR ML M =0 (TG) 1 TC & i, FEARK
WEARE M (LDL) ™ XS His s 1% 5
a5l R, SEGEEIERE, M= EE TR,
FEE R E S HUR L SURGE, 51 HAETY )
H R LA AE RS 5 IEH XS A L, R B 23K,
MENEHTF S, MW TG, TC M1 LDL & & Th, e
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i 72 BAE, DU S SSRGS AR R L i
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Wi, *ARET. BRAEE . IR AT B AERRRHE
PRAEA TR IR LA b, M AEFRERI ST 6 B Akse G Y
ML BRI A =P RE R AL BB 48

1 #REFE

1.1 RIEHH

PIFTT 6 S L5t XS AR, TSR ER
2GRS | H T B AR AR A IR 2 R AT 24 48 AR
XA IR SR FH % DA X W BE UGB 9%, R 3R AR A A
[, VTR ER IR T kAT B J) AR 7™ B AR T R A T
T (FRPE SRR 1), BRKOK, RE, #
HOEHR | Sy, IR 19 HIE, 19~28 a4
fn PP AL (R RS 8 L, 29 ~40 JEi AR 2 JEI1EHL
—IK, 41~60 JH i E 4 FEE—K, = 12 h J5iF
TS E

®1 AMEFRKF %
A RS OHEAR MR HURSY ISy Ak Wi EeEm ko
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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FRTWAR, ARG #E 30 s, FEIFET, &
BS5K, ERMARERK AR B4 50 pl, =%k
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i SPSS 26 #A4 Bk STREA ¢ K BT B
PES AT, Ko 25 5 i BRI F A T AR DGR 2 Ay . B5dis ]
OEEEPREE" TR,

2 FHRE5HM

2.1 [RAEZEFBTAEFEEL

AN EXG AR . RS 5 LR 2, Pt 6
SRR NG 2 M FE XS A R G K, IR R AT
WEFE B A B8, WPF 6 S 4RTEE A IE I K 4 34
JA R T 22 4B XY (P<0.05) , HoAth & i 5
HEA TR EER (P>0.05); AFEFEE 22 A
W R T2 EN (P<0.01), 25~30, 36, 44
JAl 3 T AR (P<0.05), HAhJH: 5if
LIEX TR EES (P>0.05),

®2 FERERMBTAEISHLR %0

o BB I

e Mt 6 BTN 2 HIT 6 BEILER i 4
19 35.29+15.73 30. 58+12.52 20.23+1.93 18.44+3.69
20 57.31+23. 66" 38.74+10. 04 18.96+4. 67 17.30+£2.01
21 45.73£20. 18 48.16+8. 84 18.99+5. 11 19. 12+1. 63
22 42.03£13.42 41.14x11.78 21.71+3. 134 16.67+2.45*"
23 51.92+23.94 46.19+15. 13 18.66+1.96 17.62+1. 38
24 51.04+23. 50 50.02+17. 09 19.98+1.87 19.17£1.35"
25 57.69+20. 33 51.74+15.22 20. 57+2. 00" 17.76£2. 11"
26 60. 79+19. 47 53.77£16.90 20. 14+2. 43 17. 830. 86"
27 55.52£19.83 58.45+13.85 21. 18+3.93" 17.05<1. 48"
28 41.31+21.68 49.55+12.79 18.52+1. 53" 16.91x1.29"
30 55.66+20. 66 51.08+6. 55 19.35+2.76° 17.90+2. 42"
32 54.44+15.51 48.48+6. 21 18.25+1. 81 17.53£2.98
34 38.87x19. 67" 64.93+14.80"° 19.21+2.52 16.95+3.73
36 40.29+32.74 53.54£11.28 17.96+2.17* 15.34+1. 57
38 49.30£15.29 51.76+14. 86 19.97+2.70 17.73£2.07 "
40 50. 60+21. 83 59.97+15.95 18.95+1. 80 18.43+2.54
44 51.65+16.21 68.89+19.91 21.52+3. 69" 16.52+3. 54"
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gR2 %o
i JE B % JHTF S X
i Wt 6 SEETER WA ERY HiRt 6 S aREERY (R e
48 56. 80+21.53 71.97+25.39 17.58+2.01 17.26+2. 17
52 58.80+19.35 69.78+22.95 18.52+2. 17 18.53+2.51
56 62.97+29. 38 65.54+15.05 20.09+3.71 17.22+1.90
60 64.70+27.50 64.42+26. 11 23.15+8.91 17.36+3.78

W BRI ST A TR, FREREE (P<0.05), " " FARZEFWEF (P<0.01); i 2EENT
JAR— 48R S0Pt 6 SRS EA LA, RNE/NEFRFEREFEFE (P<0.05), RHAKETFREREZEREE (P<

0.01), R,

2.2 MmiERERIEHR

AE W MW TG, TC, FFA & L% 3,
FPE 6 S 4% 5T B RN = 48 G bl 5 A 3G K, TG
SRR, B EESENIN AR TR, R
B, M6 SERSTEXS T KRR E] H i 22 1R EE XS I 3
Jil; FFA ST mEmEmEE N, 25
BB b, TC &AL, fiPE 6 S 472 EN TG
T 20 R R EM TR 2\ EY (P<0.05), 27

BB E (P<0.01), 40, 44 A 5 (P<0.05)
fo T ARG AR WS 5 i 22 4 X 25 e R i
(P>0.05); TC & 32, 34 A WE R T 28 E
X (P<0.05), HoAhJE 5l 224 G 22 58 B 3
(P>0.05); FFA S8R 19~24 | 26~27 JEl i1
BERTH = EX (P<0.01), 32 AR BEMXT
AR (P<0.05), RS 2EENERAL
% (P>0.05) .

*x3 miBEERIEIRILE mmol/L

. TG TC FFA
b FE 6 S akremg =AY [iiPR e e T 22 A Y FE 6 SR ENg T 22 M Y
19 3.03+5.28 1.93+1.82 4.10+0.72" 3.53+0. 86 0.95+0. 10" 1. 08+0. 09"

20 0. 64+0. 23" 3. 00+3. 69* 3.60=0. 33 3.91+1.22 0.93+0. 10" 1. 09£0. 054

21 4.9424.10" 6.74+1.48" 3.19+0. 65 3.12£0.29 1.050.05* P 1.23+0.07* *A
22 6.25+1.41 6.70+3. 38 2. 66=0. 46 3.07+0.99 1. 07+0. 06" 1.29+0. 06"

23 10. 61+3.47%* 8.06+2. 77 3.76+1.29 " 2.92x0.57 1. 17£0.07* *8 1.31+0. 02*

24 10. 18+10. 64 12.18+5. 85 3.43£2. 04 3.410. 69 1.1520. 14" 1.42+0.04* "4
25 14.25+6. 46 10. 18+5. 96 3.47+0.94 2.90+0. 97 1.19+0. 17 1.33+0. 35

26 13.26+9. 77 10. 816. 48 3.21£1.24 3.06+0. 98 1.37+0.05*® 1. 48+0. 034

27 13.94+6. 624 4.96+0.91*8 3.88+2.72 2.11+0.24 " 1.26+0.05* 1.41+0.04* *A
28 16.15+10. 33 8.10£9. 17 3.75£2.32 2.68+1.43 1.1520.24 1.4520. 43

30 5.93+1.87" 5.78+1. 64 2.52+2. 82 1.78+0. 37 0.63+0. 14" 0.58+0.03"
32 5.01x0. 95 5.61x1.39 1. 190. 46" 1.78+0. 39° 1.12£0.02* *® 1.13+0.01* *2
34 5.43%2.18 5.64+2.79 1.34£0.61" 1.9320. 41° 1.04+0.05* * 1.00+0.05* *
36 6.01%3.18 6.19+2.8 1. 90+0. 46 1. 68+0. 43 0.73+0.03 " " 0.72+0.03 " *
38 8.58+4. 03 6.28+1.74 1.97+1.12 2.08+0. 37 0. 64+0.03 " * 0.64+0.02"
40 11.78+4. 87° 7.33+3.11° 2.740. 81 2.21+0. 51 0.51x0.01"* 0.51+0.02* "
44 8. 3423, 29 5.5+1.53" 1. 85+0. 68 * 1.74£0.20* 0.82+0.03 " * 0.84+0.03"*
48 6. 68+2. 46 7.86+4. 82 1. 69=0. 64 2.000. 74 0.99+0.03 " * 0.99+0.02" "
52 7.26+4. 88 7.09+2. 92 1.59+0. 88 1.71£0. 54 0.88+0.03 " * 0.89+0.03 " *
56 7.01£5.03 8.84+3.55 1.74£0.97 2.19+0.47 0.93+0. 04" 0.94+0. 05 *

60 7.86+3.73 7.58+1.86 2.1520. 90 2.21+0.27 0.58+0.01" " 0.58+0.02"

2.3 MmiFREAER

ASTR) % XS 1 3% HDL A LDL &5 & UL 4, #i
FF 6 SEpFe AR G4, HDL S ase M 19~
20 JEWE e TE R, 21 R RRAL, Z AR B
Il LDL WISE A T, Z RN 3, 221

FEASREA K, HDL &3] 21 FREMI, 25
HERR B 7 R I — AR, 2 SRR R
LDL U HT AL m, P s e 589K T R, 2R84k
AR, PP 6 SRSt XS HDL % i 20 JAls &
T ZWEN (P<0.05), HEH 27, 28, 34, 40,



BHEEE

2024 4

Fs6k HES5H <19 -

60 JEIWS ) i I TR 22 B XY (P<0.05), Hifth A
BE5E2HEENERALE (P>0.05); LDL & &
20, 32, 34 AW EMR Tl LW EX (P<0.05),

27 RS W S T2 EX (P<0.05), HAb %
il L BB E R ARRE (P>0.05),

X4 MEKEEZELIEIRIER mmol/L
HDL LDL

i WP 6 BT ER Y HIJE 6 BT 2 0 2 Y
19 1.700. 59 1.570. 55 1.64x1.02 1.31£0.79
20 2.31£0.31*® 1. 60+0. 68" 0.70+0. 16 ** 1.53+0.91°
21 1.20£0.79* * 0.86+0.12* 1.21+0.48" 1.26+0. 18
22 0. 78+0. 09 0.79+0. 20 0.95+0. 22 1.36+0.79
23 0.79+0. 25 0. 78+0. 13 1.85+1.00" 1.150. 31
24 0. 85+0. 51 0.74+0. 10 1.25£0.79 1.450. 42
25 0. 69:0. 16 0. 67+0. 11 1.500. 56 1.24+0. 51
26 0. 600. 09 0. 68+0. 10 1.38+0. 66 1.27+0. 49
27 0.49=0. 18" 0. 69+0. 08" 1. 66+1. 06 0.72£0.11**b
28 0. 53+0. 09" 0. 69+0. 14° 1.51£0.99 0.97+0.77
30 0.500. 54 0.39+0.05* * 1.771.82 1. 06£0. 30
32 0.29+0. 10 0. 38+0. 09 0. 68+0. 28" 1. 070. 26
34 0.31+0. 12" 0. 410. 06 0.70+0. 35" 1.030. 24
36 0.510.17* 0.37+0. 10 1.000. 33 0. 83+0. 23
38 0.330. 16" 0. 48+0. 14 0. 93+0. 50 1.35£0.52"
40 0.38+0. 05" 0. 47+0. 09° 1. 46+0. 50 1.24+0. 35
44 0. 36+0. 06 0. 41+0. 07 1. 00£0. 40 0.91+0. 16"
48 0.39+0. 12 0. 360. 08 0.93+0. 31 1. 080. 49
52 0.36+0. 12 0. 37+0. 06 0. 78+0. 48 0. 92+0. 31
56 0.38+0. 10 0.47+0.08 * 0.91+0. 57 1.1220.28
60 0. 36+0. 09" 0. 48+0. 09° 1. 110. 47 1.23£0.22

2.4 mMFEPHEIEEDER

TR JE W FE 09 i 7 VLDLy 1 VTG & W3 5,
PFE 6 5 S 7 B0 I % 4 850G Bl 2 S S 4 K,
VLDLy & a2 3, Wk 6 S Exg
30 JEWE I U sh AR AL, TV R AR NG AR e 0 M e
Ak, ZEZRRE; VIGC F &M 6 5
SROCEAG R AL W3, 26 R R 2k sh AR 1k,

M 24 B AR P B8 Mk, FiE 6 S &5y
VLDLy bR 34 A 2 ZEM T2\ EY (P<
0.05), BASH-HEGERARE (P>0.05);
VTG & Hr i 19 JA e o Z I Tl 2\ EN (P<
0.05), 20, 22, 23, 26 JAldHK W E L T =48 0
(P<0.01), WIS 2EESERTALE (P>
0.05)

*5 IFPHEIEEOIERIEER ng/mL
VLDLy VTG

HF} 6 5 LR TG ARG P} 6 5 LRFEERY NG
19 348. 10+24. 98 363. 6£33.21 74.51£10. 14" 82.44+6.51°
20 343.98+32. 14 356.24+47.27 70. 62+7.91° 88. 69+8. 474
21 348.53+29. 09 335.31+36. 61 65. 58+4. 99 69.79+9.62* *
22 337.63+34. 55 327.74£32. 40 58.43+9. 328 72.38+8. 19*
23 359. 32+40. 46 354. 00+58. 64 64.91+8. 95" 80. 53+9. 49*
24 346. 85+36. 94 338. 82+48. 00 70.24£9. 30 62.69+7.19* *
25 381.33+61. 30 377.36+54. 08 71.30+7. 66 78.70+10.36* *
26 348. 06+56. 26 345.23+47. 88 59.21+8.30* *P 72.57+4.57*
27 318.48+37.82 341.30+44. 94 70. 07+6. 30 * 68.49+7.75
28 309. 11+37.73 335.47+30. 48 57.93+8.15* 64.21+5. 45




- 20 - Animal Husbandry & Veterinary Medicine

2024 Vol. 56 No.5

g%ks ng/mL
VLDLy VTG

J i

M 6 Sk ERNG LR R M} 6 S ERTE RN LAY
30 375.05+68. 99 * 392.23£57.91° 62.73%6.91 58.51+5.50
32 308. 35+39.95* 306. 82+41. 50 * 37.49+6.48" " 37.20+6.93 " *
34 281.95+30. 51" 349.99+64. 64° 39.05+4. 80 41.66+8. 58
36 359.51+31.38* * 340.22+41. 07 51.90+4.65"* 53.29+4.46" "
38 344.76+50. 13 376.64£54. 15 57.40+6. 11 58.12+5. 85
40 414.27+62.13* 431.1181.29 68.11+4.71** 67.33+5.27" "
44 339.05+68.95* 346.20+28. 43 * 48.55+4.40" 49.10+4.55*
48 321. 74%41. 61 326. 93%30. 77 44.06+6. 41 44.07+5.45
52 349, 57+46. 42 334.31249. 48 45.86+3. 85 48.18+6. 65
56 292.80+37.00* 340. 57+65. 06 40. 82+5. 90 47.13+6. 05
60 398.28+19.37* " 390. 82+34. 01 63.64x4.75%* 61.43+5. 14" *

2.5 FEARMBAZIERLEER

FeB™ AT (19 FWE) | miE (28 FEE)
SR (52 JAly) FXGIMTE T & R AR AR
JEZ . HFMEFE %, UL 1, BEBUHEAR T, TG Al FFA
TERIFE 6 570 B 7 A ey UG 10 W 25 v T WD R
(P<0.05), =4SN FFA 7877 8 im0 1) 2
B THEHAG I (P<0.05) (K 1A) . IREHER
H1, HDL 7ERFE 6 54 7 85 X Fl I 22 4 XS v 1 )2

ZE5 (P>0.05) (1 1B), Wi &E AT, VIG
TERF} 6 5 5 B X R 2 48 B X rp S5 2 i 00 o 3 v
TrRES (P<0.05) HRE®THEY (P<0.05),
VLDLy LW EZER (P>0.05) (K 1C)., MEIERLE
MFt6 S ek ST A h BARET I W TR (P<
0.05), (H¥ S5 &R EZES (P>0.05), IM7E
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