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ABSTRACT The poultry plays a crucial role in the animal industry, providing humans with efficient, high-quality animal
protein. The rapid growth and short generational intervals of broilers offer significant benefits compared to other economic
animals. This growth and increased muscle mass in modern commercial broilers result from advancements in breeding.
However, the high productivity of contemporary broilers indicates they are approaching their physiological limits, with
excessive fat accumulation becoming a significant industry issue. This not only reduces lean meat yield and feed efficiency
but also negatively impacts consumers, especially due to problematic abdominal fat, which consumes more energy than lean
meat production. Laying hens, reared for extended periods, maintain high productivity, producing a substantial number of eggs.
This productivity in laying hens, akin to broilers, stems from genetic selection and breeding. For egg production, laying hens
require physiological support for necessary nutrients. In this context, yolk fat accumulation is a critical physiological process.
Lipoproteins, essential in avian lipid metabolism, are vital for yolk and body fat accumulation. Understanding these lipoproteins
and their metabolism is key to developing healthier, more productive animals, offering economic benefits to farmers and
improved nutritional quality to consumers. This review focuses on the physiological aspects of dietary fat transport, fatty acid
biosynthesis in the liver, fat accumulation in the abdomen and muscles, and lipid deposition in egg yolks in chickens. It also
highlights recent research trends in the regulation of fat metabolism in poultry.
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Fig. 1. The Metabolic fate of portomicrons and chyromicrons. (A) After a bird consumes a meal, dietary fats are absorbed in the small
intestine, incorporated into portomicrons, and delivered to the liver via the portal vein. In the liver, fatty acids are oxidized or packaged
into VLDLs, released into the bloodstream. VLDLs circulate, delivering triglycerides to peripheral tissues for energy or storage. LPL
hydrolyzes triglycerides, and triglyceride-depleted VLDLs become LDLs, taken up by tissues via LDL receptors. (B) In mammals,
chylomicrons release fatty acids directly to peripheral tissues. Synthesized in intestinal cells, chylomicrons enter the bloodstream,
circulate, and deliver dietary fats to tissues. LPL in peripheral tissues breaks down triglycerides, and remnants are taken up by the liver.
The liver processes remnants, utilizing lipid components for energy or packaging them into VLDLs for redistribution (Fig. modified from

Williams and Buck, 2010).
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Brawand et al., 2008). €A 2= Ao BE F3F 74 Aol
A} @A FPE T Ade] B-8ua vk sgHAlR i
HE & sk A3Ae GAR AgEo] val 731 484
oa 1A= WzA-gol oal Fdech 48A wiz HEZ}
B2 I A AR dYHolHA B8 0R F5E Sh
WS 23

3. XY ChAt =& AT

7HEAIA A At 286l A e A AR
F el Hlste] ghsiA] gtk 2000 o] E2EI Fae

ol A tiAL 2o BgE A7 FE o] FATHH, 1
o= fast S22 g A} FelA Y] B AT, 2
23 HZols A WA A WA A A v
e TF skl ASA T dadE
2R 3A BE e B Utk A7]dA = 9
o A A5 T2 H&S 31de] Alfstast gt &
Al A tiAre] BAlL 2ge] 2ol 9lar o)<} A
T8 ®A&F LPL, malate dehydrognease(MD), citrate lyase,
fatty acid synthase(FAS), glycerol-3-phosphate dehydroge-
nase(G3PDH) 5] 3ot &ollxl 71&dt AXH, 2/lA=
o] AR SEoll A A EG ¥ At} k2 Ay g
2o] g Aatelr VLDLS FAsln FZ g
(Buyse and Decuypere, 2015). watr] XHukz2d] &2 &&=
Adake -2 e de] Ao 2 RE fesh,
olF AWARE AA EL] Aol AR AU
T} LPL2 2]z oA F/g2 e 7HeiEsl & Sufsh,
ol Bl A A A A FH o] & Ag dAlol =}
3l Ao thSato et al., 1999). wEbA LPLL] &4
& 7k ANEA 4] Fa% ¢ 24t E &
VLDL# portomicronol| A F/dA o] A 8l 5 2]
olF3le= AL EIFEEF FASHH, insulino 2 A3
LPLO| FolS Z33I) LPLS F2 AWA 9} T84 o]
A s, G 8 T =] insulinol] 23] EAJs}
HthXu et al., 2010). Griffin et al.(1987)cl] W=, oAl
ERA 243 LPL 24 Aloldll ko] aaAZ) slen,
2 A7AE 3 d4 F AT E g AT o] Al &
A3 A Tl wEA F7FEE 218k th(Smith and
Pownall, 1983; Cooper et al., 1989). Hermier(1997)°1] ™2,
LPL 24 Al 29] o dsm, /i Ao 44
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W A% s3] F7Nhypertrophy) R ths 22| 2Hy
(hyperplasia) & Rtd gt} wepr] ERAES 7|eo = A
d HHy 2R/ ol AR o] S ek
o} wbde] vk AYe] ZFeM= LPL 24¢] A2
o 5SS 23eholA o] B T, ol 25
Ale] VLDL S/ A"o] At 4tstE flaff Ao o
0| HGriffin et al., 1992). o|2]3 A3l= A
Ae Zole S5 A AdollA A 71 ¢
|62 SEat AR 4 Hom JNFE F U
T = vk 2y o]2gk A7l LPL 2449
| SA] &5 o e, o] Eheo] 24

HesA] = = dow AP A 87t
A AAE dHESA X 7] wEelga gt
(Hermier, 1997). T3} Sato and Akiba(2002)°l] 2]5PH 8-
A LPL mRNA & o] Zf-7ol| Hlsto] Aol JF4
Aol sl & wIzsHl W85k A= LPLYl| o & &% A
A& Aee] A= & 4= T Hermier et al., 1984). A7}
53} & gdske sk A A F9d S4e AE
H|ggle] F7kelA] & A o2 HQIt) Bai et al.(2015)2]
Toll osbd, SA9] F-eE A 229 AFES 495 H
144712 2|7} A=, AFe] v & 7|Fo2 B A
oA 71 2 2d7del BEE AL, Fst AelM e 7P AR
o, & AWA e Tt FE 7P it gk
A Q] SR A2 0] Aol G3PDH &4 &/do] ¥
stol dA5t3lem, G3PDHE Al E9] e gaby 7 2ol EA)
3= dehydroxyacetone phosphate(DHAP)= glycerol-3-phos-
phate(G3P) 2.2 WA 7| = 2H8-2 t=H], ol TAA
H T AAE dl2=E|ste] 7]to] Ek G3PDHE ©Hrshs
AkE G2 et A2 thAKglycerol A4)) 7te] 9 2
AgkS sh=dl, AW A glycerol kinase &/go] WL
G3PDHE &3+ G3P /] S4A 9] 8 40 4
¥, G3PDHEE 2 AA|E HF E3het =2 FdaArt 3l
tha FCKSwierczynski et al., 2003; Sledzinski et al., 2013).
3 T 495 H 14497 55, s, Sst AelA
G3PDHE 27} 719 3ul], 28, 2v) 5715 Hletl, 55 A
WA AT T FA9] STHR oo eS B
TUKBai et al., 2015). 5] AW A 7F2 5719} G3PDH &
ge] F7hs AAIE A7)0 S7et Al dAag e, w
2hx] 73} o] % 4URE 14L47EA], APRAE S ofnte
Al 7 ZTHIIAZZ) S AE 27] S7HIH A =
oz AYHAS Ao WAt F3lx7] Holeg] o} 457

o] G3PDH &9 %7 EZFZAWAMZA, Hsl5A|, 7+ 2
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=7 )M e 2FEGY AdA Eitha g
(Garcia-Solis et al., 2002; Bai et al., 2015). &\ o] % F
oM E A g2 2R JgEez g2 g0
Stk wEhA] o] 4o el S48 Aol T4 2 A
T80l Aol mE Aolrt Y= A2 HRlt) ZRHA 1t
2 A Y] RS AR w e 3F ) Ak 3
o] Z7}shH VLDLY ¥H]|ZFo] Z=7}3tt}l. Whitehead and
Griffin(1984)°l <]} Agdl= ZF/ollAl AWl el T
SHE F2 340l MDY} citrate lyase2] EAjo] B3 x|Hlo]
FAZ Br7kd 27)9] Az} ko] AAAA(04~0.5F
HAATh mEg vy ZRolA IF W At Ao dolshe
o] GAo] Tk, 258 FEEI vust o =2
&% VLDL3kS YEF) th(Bannister et al., 1984; Leclercq et
al,, 1990). o|e]gt Ao} Hojx FiEx o=z 7Fu XA
o] Z7t= el minte] Axprt dAdtie A AlAbeit
H ATl ofshd, AT ATEA ] A(gut)-1F
|

o 30 o

-

(liver) 3 ] wAEdFo| Begitk=s S77F solva
UL} 2ol gt A= 1A Al o2 BlRke] =
H H2 o] &3t gl A 2d Y HEE A1t s
AAE RIS Hste] tAAIE R AAALA e ARG 735
o]TKChen et al., 2023). SollA] A Aoz Fid =gk
Aol digh vkg-o2 7t} wiAte] gial HHe] W

gelsta, old wE Fa thAb AR ke A B4
AAEIAT A= 2o Fo| B4 tiabis A84k(5-hydro-
Xyisourate, alpha-linolenic acid, bovinic acid, linoleic acid &)
o] 3} 7t Aele] 4ls BEARE ZHgste] Fhellx ACSS2,
PCSK9, CYP2C189] &g £X18kaL CDSI, STSSIA6, LOC-
415787, MOGATI, PLINI, LOC423719, EDN2 % 3} ©]/3<9]
FRAAE A8l Hel AAPeS 21T & vk gt
Yoz}, thAFE taurocholic acide #ol|A] 7o &2 &
o] ACCI, FASN, AACS, LPLS] Id& st nAw
2 Ig Aol 71dgttar sislek SA19] AolA]
B4 5o A vE 2] 16S rRNA F732F MG
R AHkEAake] BAIS 2Ae Ay ) s dEe
Wsle xHREAo] 2 JekS n|Ftia 3Wen et al.,
2019). & t& AllA, HollAl 353 FRAE Folsto] &
Y PlAES AASH d3 S4A, LDL 2 1te] S92
So| % Z7}EHKZhang et al., 2021). =, &717+e] a4
2 57F el AL S A X1 7 U Bl T
f1o] F AT ARlelA Bzo] A mlAEo] Hel AU
A3 AEA | 2AARA Foe ATS T F USS

of o}t H D4 A W4Kshort chain fatty acids, SCFA:
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acetate, propionate, and butyrate)¥? 22 P|AE & A=

Ho| AzAS 2 Y& o]l 71l ddFe
nA SFE=(RF, AF S)el o3& AlEithe AL Ho
3L 9TiMay and den Hartigh, 2021). Z5<1 53} Z/7F9]
& Atele AT ZhaolellM A mlAE
q]/\]_g;do] SCFAQ]r ;q )\éjq. _EL@H =i 1;{40]] o]tﬂ oﬂﬁ‘h‘—"
T AEA olalialr] 91 A 2E AT A= 7€k
A G AHETF 2% el A FAe g Fas
W 3] Fde Be 9B wAT wel fA4 AT
(GWAS: genome-wide association study)E &3l &1¥ 4
Aol oAbl G vNE 53 FR A T2,
SLCI6A47)& 5 25x4 o] AR 242 8= At
2], A MPAL SR A HbAE AR Al A PR S bk
& 52 AWE ACSL5, ELOVS, FABPS, PPARG, RXRG 5%
2E FANY, F2 AT 27 Solfoz wadr
v} Al

pd

=1p)

)

F

(Bosshart et al., 2019; Wang et al., 2022). SLCI647< A"
xg/H.Q. E3 :LO ] LHoﬂ/q /ﬂ;(]\:ﬂ- XJoﬂ Oﬂs‘t-a U];‘d
T Ue AR Holw, 5 f A ] A=
HAA2A 7FsAS BolFa It Wang et al., 2022). ©]&]
ATEAER, MIBE EF, GWAS 52 e84 Hel A
gl Bt A WA Blojuh A d o) 2ol thgh
oelg ol7] A% Fad A= BrlEck

£}
=

g

gl

A4 =

stol Ahatell e A= el A2l SHel tig o
g Eo|7] A% A7t FE olFiva & ¢ vt 1
dr FAlIA = o Aol SA= dAES 2718t
T FTor 57 ‘f”«l Ao avAEA A
FE FUTE A w2 eI AESH L 9
FETom dAd B ad B o Ae Gl &
sof gtk ol gk Alth2] Wistel] whe} grof xhAlel] o

3Rt ofy et 1 2ol thgh Aok Al dollA e

o, md o B, o L o of m T o
2L
¢}

| 2838 Al-elgt & 4 ik Hel fxA Aot A
Al A FHAES] T, AR AETS wske) A
g B Ealedl thek HZe] AT Alew ANTAL 28-S
ot A2 F2eR 1 ou|zl Avta & 4 Qlth
A1y @ A AL A e A At 24, 5
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