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Abstract

In livestock species, the small intestine plays a crucial role as the site for food digestion
and nutrient absorption, and these functions are carried out by the epithelial cells
forming a single layer on the surface of the intestine. Research on these animals has
been essential to improve their health and productivity, and to achieve this, immortalized
cell lines and primary cell cultures have been employed as in vifro models. However,
these models had limitations as they could not completely replicate the functionality of
real tissues. Recently, methods for culturing intestinal organoids from various livestock
species, including pigs, cattle, chickens, rabbits, and horses, have been developed.
Intestinal organoids address several drawbacks associated with traditional in vitro
models, opening up new possibilities for studying intestinal epithelia. This paper
explores the development of intestinal organoids in various livestock species and the
research based on these models.
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97hzol =3t A 9 Mgl 3719 T& L 15 A wkatA FEs] s A
° 339 Geje) FRAITHe]. B Orhcol=t A4 gt go] B9 F AAESo] ¥l
37 qv 2 goha, §ES Mok T2 AYET, B 22 715 IFR B4 L B
s

52 AET % Utk F 07heol 2] Hiok AXL Lgss + 4 43 S7IAEY st
o B8 AT A FE7 HEA A A RS ALEYHT]. 07hol =7} At
7| A48T B4 9 99 $35 427 A3 4 42 MIYE ofd 3 SRS

4 ©ol=rt AT, WA doFE A7Ee] AaE g

£5) 54 FEEY F Q7heo|=7t Aol wet /1% F9 g Aule] U ok A7t
AE|3 Sk o ATE Fol 710 2317] W, 4% F4 BA 5 A% BA) Bhed
&9, 2317] 715 @ WY A2EY oHE kol A% AR U 9F FFS B9 1%
WA £Y 5 900, ol AR A W 5 Z4 A Ave] 2449 9% 73
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H710] 49, 15 PEC-DE B3t AE2E }83) 4 4 7|53} dFeo] 242
24517, of2] Fol B47} 04 9, U vAE % BRT 4TS 5 YL o
7} o] Fo1 R HH8-10]. 12 o] HEZFoll= MUC2E Alofshe wAlAte] Tdo] 53] 4
A10] 4 A4S HAs s Qo o] Falsisl] e, 4% 4 o @
A 9 2def gaido] AXA HAUHS].

HA A Q7Heo]Ex= 2013 Gonzalez et al.[11]0] HHA|Q] 34 224 A& HEEFL
B, Ol T A 24I4 22F 9/Keol=/h FYRATIL12. BT WEREY 204
o & Q7tol= wiFH A 2710]=9] 2D Y 5 o Zlese] MEHAH, FA
ot A7te] A 9 Bz AREET T3]

U sF-FANe 4SHE AFE LBt HX| ¥ 2710/=9

HA s7elAE @A B2 HA aopr] AR 3 AE S WAL Sl o] S o
AAUES wtolr] A8 & 27HeolE8 E8e w2 77 AFHAH. A€ 501 UA
drol o] oA HA] 7YY AAte] A HA 7849 AR volg vt et A 2
7Heol =0 HAEIL, A4 27100 JAEHES] At AsHH, AFEG 3FZ WA #AA
7l AL SATH14]. 223 HiA] D&t Z2 vho]HA(PDCoV)7F Notch AT AE =
£ 98 e A2 o MUC29] Bde A #2471, & e yste A2 &
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opitH15]. ESE HA] AGA YAYG HiolZ AL Wnt/S-catenin FAE2E AT 4% Al
E7IM R A7) ABe STt AL HRTHI6). $HA HiA] ZRuEtolgAge] A 9
ATE A5l 271eel= A7) ¥iF Al2EE /LS = Re17]. 1 Qloj= HA] A 27Heo]
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7 Q710 E HiolP A R ofyet Wi Ejot Bl At Aol BEHIU dlE =
o] 715004 &3] WAske Wl ARESHEE & @ Meol=of FAAE 4 Uth= Aol &
AFTH19]. T dl= HEAQ Ul FLEA el EHlshes =40 Hiet 7= IF=
=8, F=a0l eEE A 7Heo|=0A FFo] WSl QIR 8 £V A A==
< ZRAPYH2 ] ol AAl &4 ZuolA s wEH FARSI ES EdEtE40]
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=0 Wnt/,l? catenin AW J=E o1F 24 U 42 e Ae & 27Heol=
= 2]l }EE}[Zl 22]. vHA O g2 A e Heo| =8 B3t w50 78S A
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SYEHon T AT 199 E F wiotollA £tk AZE widste] 1297H] A=
transepithelial electrical resistance(TEER) &70] 7}5-8F vjdHo] 7Hat=| QicH27]. 28t o] A
AA] AlZFo] Bls] B2 vjFAIzEC R Qs F7] Aol o o] it

ojefet IAE FE5Y] flol & Hiore] &% Mool Faigt A 27Feo]E7} Pierzchalska
et al.o] o ALEA L, o]F Q7l-o|= Hjfo] et o AF7F AFHUTH28]. S
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= TEER 274o] 7H5stch{32). H2 @0l MiLzAls) CHIR21E A0 A%
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O|QEIAQN Lactobacillus salivarius®} L. agilis®] AF7F ZUW vAE S4-& Ak, Tt Al
Zo} A Y] F7IAE S =0le AS Q7HeolEE Sl HETH35,36]. E3F L-2Aka
KLFS7} 7 4] 27458 B4sk) 4 4o e SEats 2 Sasog. o
o), Hefelofe] Abwdelgst B0l S4¢l deA R ol o] AL Gao] % kol
ol AR e AL SHIsiol, §9] A ©7ReolEr SR A e
@70l At 2oL R0

o 4 Q7Heo|E9] F50] T FPE o, iz o]E &89t A= oFF A2 #
o} SFA|TF o] Hopo] AT 9 7|& WAL wiEA FAEI 9lon, Hgo] uj- ¥t | &
Q7ro|EE S8 AT A Aol tiet ofsiE Eol1L, oF Bl § Al 5 ¥
< v Ao 7|dgErh

5
_S‘j
w2
z H

2 & QIIL0|E

S

oM,

= dAHeR 283 7is Fo&, 40 AT S A fside & Aol
et A7 & B asity ofE A3 28e} AlZFe; dAF Al wijdio] F5E QlrH41-43].
= A B2, F TR F5 2, HYus 5 oSt A Ay ot
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7t B4 A Aol uAE R ERIFlon, & REfHlo|E A AlE AYS ATt E8AE
Yo t}53,54]. L AFoME G Q7trolEE F3f dSA A|EZHQIQ] TNFe, IFNy,
IL-180] Z}7F 49] & Ado] 7|1x]& FFS HFHS55].

A7 429 B e7beo|EE E83 A AHo|nt. Ty bRt A ARE B9l
49 & Q7bwo|ETt AR A AT} fARH= o] SR Tk A ebeolE HiY
719 AL ujg gom, ko ¢ @ ¢5o] o|Fojd Zo|, olE Bl &9 A%
4 Ao & JFS 718 ZCoR 7|dEd

1 9| 7% s=59 ¥ 27H:01E T A 28

A B2 AFE S Y A 9 AFE A BEEA F 7Heol=9f {-84d0]
-olof w =A], o, & o]l et 715 sEolM Al & @7kl =0t Al
A 7H‘”54 Ak WA T Ff, 3G R AFNA [t A 27HeolE Hdo] JEE
[12,56]. T3t B7]9] 2743 W7 7Heo|= Rdo] ATH TH57,58]. o] <A 4=
8o i3] 7Vl Yl Rabbit calicivirus Australia-18 FFAAFH O Hlo]|H A EA|7} o]
2] Sk, whitol] E7] 4 @7bwolE B 755 95 o g€ oﬂ;w} T 93 Holth Eat
& GA & e7bcolt Hd Ado] A3 Pon, SE-BUA F2AES A6l At
mgolghz 2 B9

R =

o] £=EE B3 AT 2 W B oRojd AIEEY A erheolES BT ATl e
=0 71&o)A AgE A erloltl AA A A3 GABHA AAze Ex 75
% 84S MGeHT LT, Y HAS BEele] S5 UA HTHS, IR 55, v

| ﬂl

N

¥ 5 Tt A7t ARt £5 74 SolAE w4, B, 40 thet A7} Bo] o]0
Aok W obd] T2 71550 et AT REse, A4 4 B4 LS AR 919
A ©7hol=o] Hgt 2714l o] Washtt. sAe go g 7o) Hat o e %147}
4 97heolE 2EE §) o]Fold Ao oAEH, o2 Ba 715 Aigle] BE Ao

7 ehect.
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