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The fat deposition pattern of layers at different laying stages
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Abstract ; In order to investigate the liver fat deposition pattern in layers, 180 Hyline Brown layers of the same age and similar weight were
selected and randomly divided into 3 groups, with 6 replicates in each group and 10 hens in each replicate. The 3 groups were raised to 165
(early laying) , 307 (peak laying) , 475 (late laying) days of age, respectively. The results showed that there were no significant differences
in the liver index and ether extract content of the layers at different laying stages ( P>0.05). The serum triglyceride content in the peak peri-
od of laying of the hens was significantly higher than that in the early period, and the liver triglyceride content in the late period of laying was
significantly higher than that in the early period (P<0.05). In addition, the liver sections showed the presence of large fat particles in the
liver cells of the layers at the later stage of laying, and the boundaries of their hepatocyte plate were blurred. The present research indicated
that the liver fat of Hyline Brown layers was deposited with increasing age at different laying stages.

Keywords: layers; laying stages; fat deposition; liver

MR EE R EFRYI, TEENERER . A7 DB OREEEXG MR | fEmd e 20 HE, BT
g fe P A F AR AT, S A Bt R lW%Eﬁﬁg%%N%%H%miﬂﬁﬁ T HE
17, DSt i A X 2 X8 ) B R 2 o R R LK 2 R SRS AE AN (] 7 A B B A A D 3
PR Sy K FE NR AR, AR i BE DCRR B 5 A A %ﬂ@%ﬁﬁ&m A5 LA 22 48 5 G iF 5T %F
PSS m%%ﬂﬁmﬁ PR WENSENERE, R, TR BUS B AR Y R A fl
WK A TR LG EX AR DT B b, SRR SRR BORFIEE) R, BRI = b B
R FFPRIE S i DR, S AR X 3 i A DO RR 2 i 4

YR B, 2024-07-23; &R HH. 2025-05-01 RIS it s
HEWH ., TTHMR = HAREKREETH (JATS [2023]
018) 1 #REA®

FAEH. B, 4, Wik, RUEAMPR, TR o s
Gk BT R R D E T WP, E—mail, 17870800 L1 IRBEZNMIFIAIGIZIT
@ qq. com,, lﬁg/\fﬁﬁlﬁigqﬁ%ﬁiﬂ’%ﬂ%%ﬁﬁ?o ¥ 180



- 28 - Animal Husbandry & Veterinary Medicine 2025 Vol. 57 No.7

HF H W R A 2 Y REALSY R 3 41, &
HeNEE, HAELE 10 B, 9EFER 165 HiR
(ZEATW) . 307 Hir (E ), 475 H ik
(ZEJEHE) BHEATACRE PRI E . BT A AR SRS
PRRRFPAHIE], H AR ROK, R PR — b = 2 0 4R
BE, BT RS T IR 1,

®1 EuiARAMKREFRKTE

BRI Letsil/ % HIRAY HIAKT
/S 61.25 e/ (M) - kg™) 10.92
oM 25.00 HEH/ % 16. 39
ESE) 8.25 HETHE/ % 4.44
L 0.50 15/ % 3.36

TR 5.00 B % 0.41

WL % 0.76
HER % 0.31

D BURESY T 5w FARSREE . 454 A 10 000 1U, ZE/EE D,
300010, 44ERE40mg, HEEK,0.65 mg, F4EZEB, | mg, 4tk
EB,4.5mg, ZMR 5.5 mg, ML 27.5 mg, 442 B, 0.5 mg, 4k
E By, 0.4 mg, HHEEB, 8 pg, AEWE 50 pg, ¥ 50 mg, #15 mg,
5% 100 mg, % 70 mg, 0.7 mg, 0.2 mg, JAGK 0.3 ;2 EHFHRMIT
FCIAR TR, oAb g S,

1.2 HMmRE&E

WIS RS, EAE M 12 h, TRADEE R
PEEL 2 H OFRE, MERICRIN, RGBS, BUFIERR
#i, BAEEPRILER 1R, VIEL LS emx
1.5 em WAHZ, @, fFdld) R, HARFIER HIR
£, FRMA:AAE R
1.3 HEEEBRUE

1.3.1 JF4g#

FR 4 S R A S T P8 50 (/R X
100%) .
1.3.2 ik Adgiz

MEHM =0 (TG) . MIHEEE (TC), m%HE
NRAEFIIE E B (HDL-c) FIK %5 B2 )R 45 1 JE b
(LDL-c) & il e 4 fift FH R ot 28 b 26 ) T RR A 90
LA & T,

1.3.3 AFAEA4Ldgin

JFIE TG | TC % 5D fiff FH R ot gl i A= 9 TR
G AL AR T, IR RIEN S R 5% GB
5009. 6—2016 (B ihZe 2 E AR AE £ 5 A b Aol
FEY HEATIE
1.4 BFREVIFME

XF 1.2 A T SUEA TR K, OCT A3, 7K
HYT R, ML O Jefn, il BRI, U

HAUL AL,
1.5 BESKIT5HF

FT B BG4 Excel #H5, fliH] SPSS 26 #E17H
HEITZmHT, R FBEARER" Fow, X
FEAELAIR] b 25 25 S (AR R ] Tukey WA 755 f5 2 8
i, WEVEAKTFRE R P<0.05,

2 HBREH

2.1 AEFEMBREBIELH
22 WA, AR ERBEASARE . FE &L
FHRE TR E XS (P>0.05),

R2 TRFEMREBIEY

iH J A T PR P A
fKF/g  1862.50+£39.33 2 008.75+74.59 1 990.00+63. 93
/g 26.71£0. 59 28.93+1.21 29.06+1.03

FF4& %0 % 1. 44+0. 04 1. 46+0. 08 1. 460. 04

2.2 AEFFEMEEBMEELIER

W= 3 fin, EXSINE TC &8 = Eri il 2=
EmgRE FTE (P<0.05), FE/28EmisE e E)n )
EZRARE (P>0.05), IfiliE TC, HDL-c¢ & LDL-c
AT ERB R EZS (P>0.05),

®3 AEFEMEEBMBFENIER  mmol/L
E| gk 7 AR e i 9=r U]
TG 3.25+0. 44" 5.47+0.57° 3.96+0. 56
TC 1.58+0. 15 1.97+0. 26 1. 62+0. 15
HDL-c¢ 0. 38+0. 03 0. 28+0. 03 0.3320. 03
LDL-c¢ 0.92=0. 11 1.1720.20 0. 8220. 10

T FATRE, DNEFEMFERRERARE (P>0.05), AW
FREFLFE (P<0.05), T,

2.3 AEFEMBEEBITREENLIER

H% 4 AT, FEYHFIE TG & & = Ear i) 2~
B MRS LI, e G WHARIEE, 57 AT
25 RE (P<0.05), FFHE TC & KWz & S 0
5 o R4 T R B T 22 5% (P>0.05) .

R4 TRFEMREGIFEELIER

WH TN 7 A e U A
TG/ (mmol - g7')  0.12+0.01>  0.15+0.01*>  0.18=0.01°
TC/ (pmol/ - g™') 49.49+1.46  48.28+1.97  49.03x0.99
HE AL P
A 5.18+0. 16 5. 4420. 42 5.28+0.29
e &/




FWSHE 20254 578 £ .29 .

2.4 ARFEMREGIFEARFVE

HiPE 1 AT OL, PEEERT, EERY TR e ()5 fEAR
B (6x) MEFNEIRE O R (30x) WE A
JRPREE H Ji 8 B e 5 22 ELR/INB /N 7 R e S
EXGRHFIED) R FEARAT (6) BRET A Al W22 25y X
WAL OIRYE, TRYE XHORARA TN, L B 50 A

PN e

PR IR

PR

Ffl (30x) MREF T A BN ARR AR B Z, R/
T, EE, ERGHPED R TERAE (6x) HLET
WHENEERE, 2—R46; st (30x) RET
KBRS AR S BRI AT EE 220 2, TR A7 A
KARNRITRG, FOMRGRT A LR, BRI

Bl1 ARFENREGHEAAFZNE

3 itig

BRI AFERAAE (FLS) JEAEA B ZR AR T T
2 6L DAY U 5 AL A A A R rh R R
PUARER I, RO BN S T AR
T, ARPFEHBEGHFEEOCEE LS, X508
AR TSR — BT B (i B B JHF A A7 7
HEBAEA KR,

AN FR AR ZREC R 5 AR, AR 2
PG 5 AR Y 2B i 0 Dol g AT
LSRR RS T HERR 5 5 I D RE . AW, - aEairi
e WU SRS I 5 i T, DR AN S A 7
A H g FE RS s 7 8 e A0 2 A 00
%, RUFIERS & RRE S hUg e . CAPHTIESE B

I S AR B D RE B DA OGO T2 X IR M AR
R PRBE H AR TE i D R,
7 YT 2 A SR X ML R A R R i I, R R
AR, L TG &R eThR SRR, TC, HDL
A EA Y R T EAE Y], LDL F R AR A R
. ORBERT, EXSIE TG & AR SETHE A FRAK,
Z5 W% TC, LDL eIt ma Mk, HDL JofF
ETHRE, ZRARE . MRS 5 Ans T
TER(E LA 225, (RAEEE ERA—2, aTae2il
DU E] AN R B, HeAh, ARBESEINE 1 ARSI
MARRR, S5 B RIFIE TG 2 it H #4325
T, BEREST R WS4 S s 20 v g 17 B H 5
OYARR)T . URIEOR, PIUESEAN [RGB
R TG 3 R R A B AR



- 30 - Animal Husbandry & Veterinary Medicine

2025 Vol.57 No.7

DOUEEAS ST, EIE AR 5 5 B RE 1 7 i 393 s
55, MFRERRDIRREEIUR, PIE AR A —2, Kk
7 EE 5 ST AR 107 A RE D AR e 8 2 S BSOS T
EMTDCRIIE 2L, AR S0 33 I 25 25 R s
MRS AT TINSE, SRS, AFE X E
AliF BRI R & B R E 22 5w, PRRA B SR HER
SR EGEX LRSI O R Z N R . 458 SR
IR AIRE A, Hod, IREA SRR IS,
PRI TR A D NER £ e P il R e SRV B I
AR, SRR B IR AT RE R A 1 e i RS BT
SMHZRIRE H B A, AR A F/ s A
PERE T FESE,

4 E®

fl R 248 S IR RS P I Bk . 1877
Wi, XS FRERE 5 RE 7 S5 m it , TP
U7t e R AN WO

S

(1] Zokig, B8RP, B EYEIHSSIIENIRER [T].
TEZE, 2022, 44 (4): 101-107.

(2] R, RA3BE, Fh, % PHEEWENG A MRS E SR
e [1). PEZSE, 2021, 43 (3): 74-82.

[3]  FMEMY, 2o, BERE, 5. XS R R BUR K b 2 A B
MEARAL GBI BTG H AR [J]. P EEARE, 2020,
39 (3): 97-101.

(4] Z=HMG, BUAJr, BHDF, 55 XORRUIH I LR A E &k A il B
rh S A 1078 R OK PR [T, S B,
2013, 33 (11): 1733-1737

[5] TAN X, LIU R, XING S, et al. Genome —wide detection of key
genes and epigenetic markers for chicken fatty liver [ J].
International Journal of Molecular Sciences, 2020, 21 (5): 1800.

[6] ZEXME =BT A HHE FLHS 239 04 1l 15 1Q 520 24 43 7
[D]. BI&: VTPl R, 2019.

[7] SONG J, SHI X, LI X, et al. Associations of the T329S polymor-
phism in flavin—containing monooxygenase 3 with atherosclerosis and
fatty liver syndrome in 90—week—old hens [J]. Frontiers in Veteri-
nary Science, 2022, 9. 868602.

[8]  SAIBABA G, RUZAL M, SHINDER D, et al. Time—restricted feed-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

ing in commercial layer chickens improves egg quality in old age and
points to lack of adipostat activity in chickens [ J]. Frontiers in
Physiology, 2021, 12 651738.

SHINI A, SHINI S, BRYDEN W L. Fatty liver haemorrhagic syn-
drome occurrence in laying hens; impact of production system [ J].
Avian Pathology, 2019, 48 25-34.

ANDERSON K E. Comparison of fatty acid, cholesterol, and vitamin
A and E composition in eggs from hens housed in conventional cage
and range production facilities [ J]. Poultry Science, 2011, 90
(7): 1600.

WANG J, RONG X, LI W, et al. Salacia oblonga ameliorates hyper-
triglyceridemia and excessive ectopic fat accumulation in laying hens
[J]. Journal of Ethnopharmacology, 2012, 142 (1), 221-227.
CHEN W L, WEI H W, CHIU W Z, et al. Metformin regulates he-
patic lipid metabolism through activating AMP —activated protein ki-
nase and inducing ATGL in laying hens [J]. European Journal of
Pharmacology, 2011, 671 (1/2/3) . 107-112.

SHINI S, SHINI A, BRYDEN W L. Unravelling fatty liver haemor-
rhagic syndrome; 1. Oestrogen and inflammation [ J]. Avian Pa-
thology,, 2020, 49 (1) . 87-98.

SHINI S, SHINI A, BRYDEN W L. Unravelling fatty liver haemor-
rhagic syndrome; 2. Inflammation and pathophysiology [J]. Avian
Pathology, 2020, 49 (2): 131-143.

KA. B UEX 7 HE R A Hig 0 A3 Fr)52 i B HCHIL ] AT 52
[D]. Hie. Wl R, 2009

e, 458 1 ISR IFLE & R Bl TR R %R B 2 126
it (1), FESEMPTA, 2022 (11): 34-36.

X A, AR DI LR G AR R i2 T [T, RS, 2021
(4): 94-95.

KRz, EASRIIAT SRR FR [T]. JLJHolk, 2014
(14) . 24.

BOZKURT M, KUCUKYILMAZ K, CABUK M, et al. The long term
effects of fairly low=level of supplemental fat on the productive per-
formance of commercial layers [ J]. Animal Bioscience, 2012, 25
(4): 524-530.

ALLAIRE M, GILGENKRANTZ H. The aged liver: beyond cellular
senescence [ J]. Clinics and Research in Hepatology and Gastroen-
terology, 2020, 44 (1): 6-11.

TER, Trife, HIEMN, 5 0 6 5B HE W ML g R
REERTTSE [J]. B8RS EE, 2024, 56 (7): 20-27.
ERR, Ty, BE, Mt 6 SETES I LA EXY
PR IR R L BE AU R AR I LR Y (V] BS BIE,
2024, 56 (5). 15-22.





