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[ Abstract]  The incidence of obesity continues to rise globally, presenting a major challenge in public health.
As a chronic metabolic disorder characterized by low-grade inflammation and metabolic dysfunction, obesity
significantly increases the risk of multiple complications. Current basic research in this field primarily relies on

preclinical animal models and two-dimensional (2D) cell culture systems. However, these models exhibit significant
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limitations, including substantial species differences, strong multivariable interference, and limited ability to simulate

the authentic human microenvironment. In recent years, organoid technology has rapidly evolved as a three-

dimensional (3D) in vitro model, offering novel approaches for fundamental obesity research. This technology can

highly replicate the complex structures and physiological microenvironments of human tissues, demonstrating unique

value in simulating obesity-related tissue microenvironments, reproducing disease progression dynamics, and

advancing translational medicine applications. This paper primarily reviews the role of organoid technology in

constructing models of obesity and its major complications, and explores the application of organoids in obesity

treatment, aiming to provide new insights for studying the mechanisms of obesity and developing therapeutic strategies.

[ Keywords)

obesity; organoid; adipose tissue; metabolic diseases

Conflicts of Interest: The authors declare no conflict of interest.

JIES PR S — ol AR PN I 0 3 0 HE BECH e AR
(R0 P AR O 1 i, H e SR A 8 41 (body
mass index , BMI) 7 28 kg/m’ KL B AR ke
AU EHAAC T 740 16 5 2 Fh T KOE 5 2%
KB, AL F5 2 AU PR IR (type 2 diabetes mellitus,
T2DM) /Co I 48 95 i A 38 2 RE B i AH G i 1D
JF9% ( metabolic dyfunction-associated steatotic liver
disease , MASLD ) 1 35 fifrfig 2500 B JpESAE 1) 95
A BT R S 2 R E S0l S O 3 U
T AT S e 2 R 2 A R PR AP R R
G EHRT, NERERE B4R 5T AL i oA 52 4
BT AHOCAI SR AR KRR B AR T 1w Bl 5 B A
AE A 8 S JRE /D BRI R 1T sh A B, L K 2D 4 fiE
BEFREEAY SR, PR B i LE A R ER A7 A 4 B i
IR, — 5, SRR ER R G T
Bod s AR 22 B s NI DL, T H ) AR
YRR TSRS S A PR R E AR R
2 ORI I 2B B P S5 ) IS T T A AR 25 5, B
ik — 20 BRI 2 P R AL BIF 5 45 R ) il PR 7 Ak i ]
REVE', Sy —Jr i, {548 2D ARG 3R = 1Ak
A 1] /Y 3D AH AR A RIAE SR OGO B S R
LR AL, B S B A

UTAER , A% B BORNE N — TG R AR S
BIRSGE, NNEREREOT ST 1o R T H3CH;, 26
B T BT 40 M 5 22 B8 T 48 B ( pluripotent
stem cells,PSCs) , 7E 2 208l E LB R 4100 T,
I [ AR U BUEAT A B 2 (0] 4549 Fi 1) g 4y
PERY 3D ZHLUVREEE Y SRR AT R EE AR
VRPN BRI R A5, A V00 400 e 1] 3 TR A O
SEVRAEHLE . DR 7 IR A 5T R N 2SR
BHHROR  AAAT LA 50 1 JEAE Jo 384 32 ) TR A
WEFE 38 N 25 ) i 38 R R AR TR 7 SR s 1) T A 4

PET )z A MERE & A RETR KM PR BT 5T
S5l PRIVEFH 22 18] 385 34

1 EI[ERAME

1.1 ZEG#E

KAV E RSB PSCs B A4+ 40 it # 2
(1) 3D AR R A RS ALl B S 2% B 0 41 Al
HRY A (A ZEA RN AE BRI RE O AV EHEAR K
RIBZTT T 24K BL, 1981 4F W55 A 52 9]
YAb gt /N BV IR T 41 L ( embryonic stem cells,
ESCs) & 1998 4FE, THOMSON Z:10 4% A
ESCs & M AR 3 of il T 43 85 9 BE 3% 0k,
2006~2007 4F, TAKAHASHI %0117 3 3+ 4 A %%
SEHT Oct3/4 Sox2 .c-Mye 1 Kif4 , 5 J5 #5/N BLU%
AR AT E g il T 2T 400
(induced pluripotent stem cells,iPSCs) , 2009 4,
CLEVERS F1 AR EA™ LerS” 18 1+ 40 M A 1451
RN EARE-RESWMmIERSE, rk
FHICI B HARMEAE | 2011 48, N PSCs
AR IA S 3D ke e e, A
ERARMRE LR, HITE 2 26T B AT
FIE IR fili 565 22 Pt B R BRI AR AR A 5
1.2 EARMRB

R GRRI AR L, 2888 B FERBLADAR A JLIR
SEWHES B LR EE, KEEE A%
JEF ANPRZL 2L, 3t G T 85 40 4 DT F 14 it 22,
M4 o7 I R AR SEPE ) 2838 B IR AR 76 1 01 8%
FEr A F A PR E | H 3D 45 4 AT DA - R B
VR P9 4 TR AH B VR R BRAR B 0 A, 2888
AT DL B R B TR R 4l 21 8Y iPSCs AR, ST
BEXEAS TR R I e S I R, 5 U sh A b =
Jrifffet | e S E AN A 3D A AT EN L M



116 FPE B R 2 2k i 2026 4F 6 A5 36 55 121 Chin J Comp Med, June 2026, Vol. 36,No. 12

CRISPR-Cas9 [N 4 5 G F RS &, e i itk
— A WA T R 380 A P 9 98 IIF 5 IR [ 9 9k A O
BT L A A e A R 5 A T TORS o A Y
BRI R,

2 ERBEEBEMEEXHMAE
e 1EA

2.1 EHIERARKN BN RZEIZE

NE T 20 2R T RE 2K 81 2 T JHEAE 1) A% 20 i B 2R
7, A EEAR LSS R T 4L 2125 R RN T R A 2 AR
BARAL X RA ST HALE B E Y HA,
PRIV S 2% B 322 %) 40 >k 5 P U i A &t |
5T ML 4 4H 43 ( stromal vascular fraction, SVF ) I
PSCs, HiHp SVF SR IE I B 78 L4 A 8 A
IR AR AR R A T, S AR
BRI AT W R, ZHANG %5 i
R B R IR Y 3D BE T 264 B IR AL AN Y
LA SR BB g 1D 40 MO 45 4, 3k B B I 140
HLTIRE , AT LA #E H I =R G B A A R K i A
YEHI, MULLER % VR AR 52 F A @5
i 2041 (white adipose tissue, WAT) SVF HFF &
ML WAT 2885 H . MANDL 457 il f
TR HORME AR 7 T4 = A B R R AR T
ETCTF AN SCAE AR e HL AT 2 12 0 B i 28 4
Y5, DARIOLLI 45 F FREME A W4T ENHL A TT
K —F AR WAL 3D ALY % R G2 R
BTFROR AT XS A8 B AT —E W BRI 2 R A
K E ERAK . ESCUDERO %7 GelMA 7K
BEE 5N SVF A BIARZS &, D ig g 3 2 i 4
W28 FIOK AL T RE U IR DT 2R A B . KR DT 2 4%
‘B 515 B R 4 ( microphysiological system, MPS)
4G A BT RAE 7 4 25 HAh A S50 0% 2
JOLEA A T AR FH . YOON 265 Bl 4 22 i WAT
MPS 1% £ Gt v] FBLARE 53 1 1045 D Be e A A
£ L 55 5L TR AN ML RS S L. 3 A WE T AE
MPS Heg N iPSCs KI5 Y EL 54 M5 A 17 48 e
Fi g%, AL S AT JHEAH OC i 7 2 23 v Bt R 1Y) 4
P2 20 IR M AR IR R S5 ), Sl B 7 98 i O AT 9 4
A B A (R AR A ME AL
2.2 HMESMEEEERTEBERINE

JFE R i i T 2 R 45 DA B A N e = R
SO EE  TENEERE S AR DA P s ik

W LA B AR AL G A AR R i LS T
R T P I 22 A LA B 3D 45 (145 4 B 40
JiL a1 9 Sl A AH B BRI T AH SCHIL I Y TR A B
I8, KAE H AR A E 2R SRS
ALY 3D 2548, A IRIMEIT e B B 2%
TRERIE e e A JREAE 5 B b 4 AR 3R T &
PETH,

TERTRERIFFE 07 T, HU 2500 s Skl e s I A
NERATBY AR T4l i 3D 2838, A AU FE 4]
55 AR BE K I 2R TR RRAE T T 34 4 g M
PR T IE B A5 AR 1E . BIN RAMLI 457 5@ 32 6
M A5 TR R 8 N PSCs 7E 10955l P S 6%
B, H A AT DL E— 25 4 Ak oA B 4 i RN A 2
M, A 2R IRN R T WS, RS
MASLD K 4% i AH 2¢ Bg W5 7 JH 48 ( metabolic
dysfunction-associated steatohepatitis, MASH ) #H {21
(R R A A A T B LS b A LT I A 2% A
B OUCHI %8 ffi Fi] 11 FAS 5] 5R  (49 PSCs, 14
A B P AR | TR 4 A S B 40 A 22 4
ORI PSR B, 1A 28 5k s 5 I I 1 Ak B
Jei , BT T 2 B R A T | R N RN 4T ik R
P AERSN I T X MASH 26 5855 B BR 45 i 186 4
Bl IR AR e i T 2D JH-40 At 5 5% Gl
Z EERNNL A o 4 S5 A S5 4 i 58 HL Y i
B3, SEBL T ARAMIF 5 JFF P9 AS T) 440 i 24 250 ) %) 4 B
YEH,

TS B DRI TRE g I
B B e, 9140 22 Fh ol e M 40 At 28 R i i
i 1= Bz 0L 3 6 285 R AP TR: 200 i B 2 i i P
WAL Tk — Pl R A ST i S
A W B FLUR AR 7 W AR 1 3 AR R R
FARHADIPOUR %" i F 2 2% 1 B 78 1 32 WL 5%
)R TR R AU 7 0 B g I R ) i b R 5
SEREVE NN M 3G FE AL BT VE R, Bk b, it
LR AR 8B A 11 B 5 0 T DL B F
FE PR DS RA BT R X  1  TE S 5 IR
Wi, AT A, BB BERE 23 5 | o T i A e
i, T 3 AR 2R AR R A R T R B
W, BRI 2R R aR 0 i 2k
SRR AT DA S Bl R PR AR S AR I 2R L X
bR RIEZ IR . FILIPPELLO 4601 B 5% R B |
AT TSR E RS, KAl



FPE P I 2 2Rk 2026 4F 6 H 45 36 %5 12 81 Chin J Comp Med, June 2026, Vol. 36,No. 12 117

TR R AR U | Hh bR A0 L A i P
AILLB DRE2s B 5 o R E A T AR
AT WIE b B i v i X AR Sy 7 40
JELAN 73 2 T PR 2R A I A ] 52 v DI S A O
AT 5/ B-EIA T H (wingless-related integration
site/ B-catenin , Wnt/B-catenin ) . JJft H & 7% 1L 19 25
F ¥ B8 ( adenosine 5’ -monophosphate-activated
protein kinase , AMPK) SRS S A I, o T R
W b KRGS AR W T RE SR AR RE T ARt AT R
Mg R 2R 4 3 2 g R A 5 o) H 4
AL RS MR RO BAE R RE 1, D
GEME T A% G A R TE B AU I 38 52 % B P 58 5 T 1Y
bR T 2 AR AR s N AR AR T s 18 A i
S Y RE B BAERL J7 1 R A
2.3 BIH AR MK

T P ik A 4 R P 0 R T e R A
SHEREE DI SG, T b2 4% B 1A o X
PP M 2 R SR B TR IR R R GE, T
B A FIBL I FE J7 17, HUANG 21 IF % i
H 3 7 7 — 5 F 25 A AiE ( Prader-Willi syndrome,
PWS) B A iPSCs M H Y SRR AS B, H
HEIS PWS B &0 5 A G s 2k
PARIR YR B, AT ST AL SRR K PWS i
PEMLHI S AL 7 B Ty, RWLaE A% B AR AT R i
VEFH TR RE 2 3 567, SHEN 2517 38 53 dle stk iy A
iPSCs UMY SR AR BT, B T No-FH iR
1 ( N6-methyladenosine , m6A ) 15 5 76 ¥ 5 % &
& R AR R 7 T 4R LT . LECHNER
2500 3 i X A2 ESCs AL BT F 2R R T R T
Tkt 2ot AT pEoe, B T — A 5B A DG Y
AR S IR SRl R R TR 4 2K
( melanocortin 4 receptor, MC4R ) 3l 5] %6 ¥4 | 3¢ B
A5 RO 358 A% T S B I R R T AR AR
SCHLAR 28 52 95 G BRATF 98 J5 1T, GONG %617 &
R, wolframin ZE & 1 % ( wolframin syndrome 1,
WEST) & ] LUl i 5 2 8 1 Zn T3, 38755
Zn® A TR 0 2 A TR 2 A 40 A Y A
ST IR, #278 WFS1-ZnT3-Zn™ Sl 78 A JFERE
EHARAE SE W) K s HL A v A AR T O R A
WRTT BE LA IRYTIE 1. AN FAN 48R
PSCs SHe U5 Y AN IS e B AG L 1 JIEL [ Pt 2 B A5 Y,
IR E [ P i g 2 15 A F PATRE 1 XU

2R R S T U 2 L 7 W IR R R
LT AL LB UEds . &Gl 2 2 W T A7 00
) S 2R A R MR B AR R AN R B R BR, i e
MR AR A OCZR A8 BB R A DR AN TIX— A2
REAS DAL L IR Hh A 8 P AL 1 A LA, S A A
SRS A 2 A 1 T TR A1E 1 2 2
ek,

3 XFEERBIEHMEXHFLZIER
HI1E

3.1 BERE#HHRE T2DM

REFESE 2 T2DM [ EZfap R KIS
YRR R A2 2 TH 7 R A BE B T 4 g, 7T LA
R AR, M T AL A DR F U ) T2DM 3
JROW IR RIRPU & A R R 5 R i 4141
REAN M IR B S IE A VA oG, Bl —
R ELIRIA BT, PARK 451 23 SKe R/ BROR R )
WAT 8285 5 VM 3L 85 3% | sl 78 7R 0 580
THEREAR O SRR AS B 5 R A5 5 2 B R AL, iE
S NELY/E P SIS N =Ry £V PN LNT5EL N
N AT 225 R T N TRR IR B TR R AL oY
HEZNE, T2DM 5482885 ma
%, AIZENSHTADT 20V JF % 1 — Flgr BU 4G 2R 4%
BN A, KN PSCs TR Y IR 5 2 2% B R I 2
AR AL A IR AR T — A 22 18] A A
PEMEAR SRR , A A A R X2 5] T XU
RITIRE SR Y, X—iF R RIS HAR
AMLRERIL R — B R B RE R R B & L &
Pk A L AR MO R SRR R 2 A
HAEZE LR X 258 SN W5 e R R TR AR
FAN BRI o b A o BRI AR I 4%
WAL, L G Z BRI R RE, )
WAERANEEL T R B L SUR R IR 5 L PR 4
Ep VI XL RO T2DM O IR e, 888 T 41 il
R )y i A5 AR T A 40 A2 2% 40 B AR D R e bk
YOI 22 Ry T R
3.2 MASLD

MASLD 5 U JHESE A7 s BE OGHK , 7R 11 B A JHE
P, HL AR T DR A s A8 M a2E R oA MASH, £
PEATPE G E AU EF 4627 % 2850 1Y 24 3
TP 9T % BRI 0 G R A R A 3 A 280 Y e
Z MRS E A B, S B4 MASH i



118 FPE B R 2 2k i 2026 4F 6 A5 36 55 121 Chin J Comp Med, June 2026, Vol. 36,No. 12

MASLD ¥ B 48 fiE DL R 952 5 38 AR $2 1L T 4 ik
FRUTI OUCHT 465 #2240 i A I 25 2%
B e R NG R T, nT AR IR B A A
G PRI B B R AR, 1 YR AE AR AME L T
M MASLD [a] MASH } £F 4 Ak 7% Ji 11 O i 20 %
G T R A4 A RN 2 5 o 4 7 95 95 DA ERL 4G
I FU A8 1 1] 8 i R ET 2 A 55 A b 19 A% 0 3K 3 1
JH, MCCARRON %" FI| i 8 25 R U B4 41 8L
T AENS I MASH J75 FRASAE (2 25 BB A, 1%
R S O A 4 BB 0 T R T TR SR i A
18R 143 WA D8/ R

FEALTT 22 20 M 2 Y 9 B R 2 48 B b,
Titi JIn AR £ 4 A6 00 (e A AR R 7B i iRk
PIRE TR T ) , T DAL P 95 B 2% 40 T I 2
PR 200 B 1) 3% A 3k R 08 238 JFE D 1 bR 2 1 2 £
HEAL A LI EF 2 A B R UG 46 S 4h, X
B SRS AR R RE 0% 0 BT A 1 T AL IR 4
65 208 30T 1) JHF A4 P o A B A 2 ) 1) Bl A
FHEAE A, 55 4T 4 10 i A 55 b 52 2% 1) 400 i X
TS
3.3 EERhE

I Jie i 2 A A g A A R BB T Y o A
HE ERE S B 25 e FLIRE . FE W
IS T g 4 22 O 1 IR B R R R SR B
UTAFR 3D 2 TS AR Ay A B AH W e 1)
PLITAR ST AT AR YT 3 L OB g4 e LI
WFFE 716, MAK 257 78 B 9 BB R IR B 228 1
PRI B AR Hh & 50 B s o 45 A PR A 56 2R
H (fat mass and obesity-associated protein, FTO) 4}
S moA &AL AR HE M2 A A AL, A
9K S S &, [FIE, A WF52 = B FTO #l5)
FA GRS 00 W T 4 i) B e & SR Y MATSUT 451
AR AE BE BT {5 40 i A % -13 (interleukin-13, IL-
13) FEIRBEIN K 1L-13 TR A5 A 288 B 1 9%
Yirh, =g B R A LA T s AR T A5
Jadis ) &% A2, LUPO 28150 Y ] 35 IR /) B M oo
T 28 R A7 A 2848 B I m] RS AR AR A o 5T
JIELJHE 6T Je i 5 A8 i 1 SR AR A S ), 25 R
7N B PREE 1755 1) 9 A 255 TR0 0k Jlt A s DA 0 9 A
] 5% B8 M0 A8 B R, TR IR IT R B T kT I,
ZHANG %5V fegh B e o8 R R B 2 g 5 rh ot
A3 S8, JIE S ) OB A HIh = e 5% B 8 1 mT LU

AR ZE T 9 X AT (9 Bk . BLANKENSHIP
SO P e AR ORI S AR A
L 90 60 AL/ 13109 410 i) PS5 52 44 (leukemia
inhibitory factor/leukemia inhibitory receptor, LIF/
LIFR) {55 7ENEHIK S 04 5 P9 1B i Je v i 4
HI, F B LIFR 0 5 EC359 A R 7 19 1,
HAGEMANN &5 i FHl 75 A 5 0 3 R g 25
E IR TR DA K e vk 2 B S 24 )
PARG 2 8 N IR 118 38 B I6 o BT By O
CARUSO %5 fff FH A U8 T A FLIRZL 2L IE i 2
TG s 20 AL 2 2 A Y | IR S o R ) R A
AR T 1/ AL A EAE 8 H (insulin-
like factor 1/thioredoxin-interacting protein, IGF-1/
TXNIP ) Sl BEAE AT S5 ] B A S L s 1 a2
[l 8 = BA LB, AE e aod G LIF/LIFR
i A HE = B LR & R, T EC359 REAT R i
Bl S0 = I PRI S8 AR T L X
SEIL TR E BT R AT ST, B 3 A R 3 it %
i FVRF A A7 5 300 % O 0 S e P e O s ) L1, O
DR T R S A OG0 A firh 8 A 3R 1) o i i 1 PO
S
4 KBERARERERBRERTHHN
W
4.1 ZHYiEiE

FeAnE AR N IR T AU e b 40 i 1a]
V57 T SN 3T A A 21, 3k Sy g A oy 0
I 8- 5 BEE 1 Al TR L B RE B2 AH 5C
BRSO U, 2 Fh 202U S v e A B A 2
ZESEL T AR 2 TR, 40 CHOL 451 SEF
WAT ZE a8 B 7T WA LR LB (% 25 W i i T 5%
JRII 178 et Ak &5 W v e i SR A P Tl A 1
FE W 3515 2 A y (' peroxisome proliferator-activated
receptor y, PPARy) #5515 GW9662 7E#% 41 g i
20 o34 5 TR A O S TR B O, A, 3K
B PRI RE I i B 25 W 1 2 A% B A R
P25 RGEMERLN . AIZENSHTADT %5
AR R IR B — P IR S 45 s P AR 3K XL
FIC PR 2T JDR T PN T 7R 5 Bt 05 790 3 b 25 i
J7 T2DM RY7RL, 25 R0 2t — B RSUIIORT &% 5 1)
B ER RS B 3 . AN KRB E R T
T IHPPAR 25 0 20 2R S Ve BRI, NTE I 2R 4



FPE P I 2 2Rk 2026 4F 6 H 45 36 %5 12 81 Chin J Comp Med, June 2026, Vol. 36,No. 12 119

B IPAG 2515 5 10 i P AT 2 AL KU
et B PO 38 i At B LA A S A A A A
AU $e e 1R 2 W A IR AR RN R A [R] B
T 22 A B RS AT I PR B B8 B 42
T M PEAG 245 W) B 7 ORI 22 4, AT AN 1 42 42
ARITERIT R,
4.2 {EHEEST

Fetn B RS R A DRt 4 2L A5 R i 3
TEANNIRY U 3 B IR T 1, A
PEBSRHVRIT B2 T ARG . WANG 481 Y
WFFRE NIRIERS (i 525 4% B RS A 22 T2DM /M
BRI AT R A A R 8 B AU TG B
U i T8 o 7 BGE PR I DI RE, W MGE S
R4 B PEAE IR AQE, AR BLA I 5t o B ALK |
By RBURE SR o, LA R E AT WAT A9 5 57 HE AR
AR, 2, QUAN 451 I & H Au 3t 1 ] 4 A
BEKBERE TP ROR GBI 240 F, vl LA 25 Bl Al
JHE/IN B PR A B £ | IUWE AT S0 RE  RCR B BT
2D FESRAOR AR AE I, LA B RS SE RIUESE T
ARG P26 % B AT DL o B8 Al v AR ) 1 AR
FRAST A tn AR . WA A WS E e SO 36
MR B ( eyclic adenosine monophosphate , cAMP)
255 HH SIS R A # 1 F 1 (exchange
protein activated by cAMP 1, EPAC1) ] LA3 5% A
P Gl A S 26 4 B RS B R AL, B8 1
b1y AT DA R g B AR ) A
LRI HB ARG TR0 &L B
PEARIBIZE & B O ML EAE S AR OGO & 1Y+ 78
LTI
4.3 TREEST

HEJREAE B AR AR PE B BAT g B> AR 22
St BFORIR R A8 B R e By e it T
5 K R 32 FF, MCCARRON %5% ) # 1)
MASH Je& B RRDE A T 8% A SIS, %
R B RE AR 5 SRR 1 I S B 3 AR ) g
SEPAERAE AT B T 0T ST N G SEONORS HE M T AR %
R B H AR FRHL 52 BN BRE HEVR T
WA, BB IR B 2 4 B 3L AT LW T A Ak 24
B, 7R T2DM BIF5T A R85 s 17 1+ 40 i
P e A% B AT F T D A [) R B 2R 4 R 1Y
RHORPY S AE MASH W58 J8 38 2R3 5 T 1
TR A AP EF deAb 2597 X RO A B

TRIT R, A DR B A B AR A AR 14 97 R Tkt
IO A FEIRIT 22, X T e FE %
7 S B 5 UL AR Bt A% MR IS Bk 2R B AR (A
PWS) , B3 iPSCs KR B2 2F B 258 50 ML
T IRET XTI e A BB AR |l Ay
BRI rp X A X AR A 2 A 3 i 1 5 PR B
INGETF25, AT LA I B R LR AR T & I 56 IE
AEACITRIT 4. HBE ORI A S 2% B AT 5
PR 5 95 e ABE R 245 S0 3K, Sy At e A e
AT B S X R AL T iR AR A B Tk —
A S HEATRYT W 0 T

KT LR BT 225 B BR A8 A AE S I
H LI RAEM R TR S A RS WL 1,

5 BEERE

Li LRTIR A B ARSI 2 A B AR e
T BLE R X AR G A R AL T B A I, Xk
DA TR S5 7 M BT J0E 1 90 1 BIL A 4
PET SRR I H AR SRR, R, 2 4 B 7 25 Wy Ui
e MR 7 BORS i BT SRR R R B B
I3, 2R T AL S AR B A DA
P Bl BT 5 10 1 A S B 2 1 1 i 1L
SR, A B AR H AT IR AL TR0 A B B
MHAE Sy B ik Ak 52 T2 21 B0 TE e A A e R IR =
AR, L AT T M6 i 22 PR, A 2 45 17 A A At ik
Z G, AN A 20 (0 iPSCs 5 R T 4
J) SRR LA e 55 37 07 S ) 22 e, R BB B AE ] Y
PEMEE M EZR, HAEFEMAREEE
WA HLE a5 MLt , HoR Z 80k = G
240 M 52 9 I RE P AL A 0 4% R 2 SO, HI DR T
SR HES PR A A S 18 P R A (o B 52 A R e Al A
PERIREALSE Ty, A, B JHEAE 2 — M R G M
IiE, HIF AR 8 2 A an B IS AR AT, H
FURITREAS B8 5 22 Bl 4 5 AH EL A T A S 48 A 22l
BOMERZ o BT DL SRR, ARRHIEFE N B R AR
LA JLIT I : (1) A7 bR AL 1 97 S iR & | 52
RS E B RS R n EAE A (2) SRTHR
A 5 P A PR S 7 L B e AL e 35
BN Z A E A E IS B0 AR B B EC, (3) ok
i PRZAR IS FH 3 88, 37 R R O e B 2B )
PP, (0 A il 55 T T RS 125 A S A 2
Yy id B0 e BEPEPEAL LA R MEARIRYT



120

Hh ] FOR R A

2026 4 6 H %536 %55 12 ] Chin J Comp Med, June 2026, Vol. 36,No. 12

R RAEBARTERCEAE B ILH W AAEDETE P35 A 2

Table 1 Advantages and disadvantages of organoid technology in the study of obesity and its common complications

IDRfEE 758

Application scenarios

H

Advantages

A

Disadvantages

M
Obesity

JIEJRERE A 2R I i
Obesity-related

complications

WAz

Obesity treatment

1. AT AR AT A Y AU s S AL | A TR T B AR S E TR R
8%, R BRI 4RI RE 2 JE ML B 8 S AL 105 B ) A A A 202534

1. Adipose organoids can be established to recapitulate the vascularization,
immune infiltration, and chronic low-grade inflammatory microenvironment of
adipose tissue, providing a highly biomimetic model for investigating the
mechanisms underlying adipose tissue dysfunction.

2. AT 454 MPS 3D AEWHTENAEHOAR  BELAEHOR S T IR B 21 205 oAl 2 B 1Y
S

2. Combined with MPS, 3D bioprinting, and other technologies, adipose organoids
enable the modeling of crosstalk between adipose tissue and other organs under
obese conditions.

3. PRI SR E (AT I S RAZZE AR B ) TIPS RE R P R 4% 48 s i
LR

3. Central nervous system organoids ( e.g.,
the

hypothalamic arcuate nucleus

organoids ) can recapitulate energy regulatory network and unravel

neurometabolic mechanisms.

1. ARSI A A e AR 5%

(1) T2DM : Jig 5 — I W 200 O 5% SR AR 6 R AL IR 5 — I 2 2 0 A 40
Z 8 E IR I R 2 0t

(2) MASLD : Z 4l il T2 8% B AT AU T IR 51 368 R L S8 E F W FET i Ak , 54
MASLD [i] MASH {3 JR et 2 | £8.3 S URASE R m (A LA PR A BRRAE

(3) BAEMIE - BE R IRSEAS B T T S AL BAE A OG5 -5 18 B (4N FTO | LI/
LIFR) X & 26 R R A SR S 15, 1097 6 T SR SR A4 0

1. Enables modeling of complication-specific microenvironments ;

(1) T2DM: Adipose-macrophage co-culture models are used to recapitulate
insulin resistance, while islet-liver organoid-on-a-chip systems allow for the
modeling of multi-organ metabolic crosstalk and drug responses.

(2) MASLD: Multicellular liver organoids can sequentially recapitulate lipid
accumulation, inflammatory responses, and fibrosis, thereby modeling the
pathological progression from MASLD to MASH. Patient-derived organoids further
enable the recapitulation of individual pathological characteristics.

(3) Malignant tumors; Patient-derived organoids are employed to investigate the
driving effects of obesity-related signaling pathways (e.g. , FTO, LIF/LIFR) on
tumor initiation and progression, providing a basis for the development of targeted
therapies.

2. SCFRPOR S A TR S L AT

2. Supports dynamic disease progression modeling and mechanistic dissection.

L. 250t 2 B SR O A IR DG Y BRI T 15, SR AR B A S EE
PR 165671

1. Drug screening: Organoids provide a more physiologically relevant screening
platform and support multi-organ evaluation of drug efficacy and toxicity.

2. AT« R P A O K 6B 0 ) R LT B B
flity

2. Cell therapy: Transplantation of metabolically active organoids (e.g. , brown/
beige adipose organoids) can improve host glucose and lipid metabolism.

3. REHEBRST A R IRIE S B T A B A8 L2 28 S i, e s A1k
P06

3. Precision medicine: Patient-derived organoids enable personalized disease

modeling and drug sensitivity testing, thereby promoting individualized treatment.

L MG IREAR ST . 2B
EEW - R R = AR R
JEL LA PO 2% I 28 R 45 5 1Y) 5
HEGERE e S8 BT AR OC
e 5 E BRI 3R o M AR 388
P,

1. Incomplete

structure  and

function; Most organoids fail to

fully recapitulate the complete
architecture  of immune cells,
vascular networks, and neural

components within native organs,

thereby limiting their ability to

accurately model the obesity-
related  chronic  inflammatory
microenvironment and  systemic

metabolic regulation.

2.2 G — bR T A R U
W RAFTE 2 5, S BURE AR
HEALRR AR MR,

2. Lack of standardized protocols:
Variability in stem cell sources and
culture protocols leads to poor
model standardization and limited
reproducibility.

LB ERERMAE AR H
B 5 £ Bh 4% 5 52 THL A AL i 25
A E B TE vk S MU 4
SPEABERL,

3. Limited capacity for modeling
multi-organ crosstalk: Currently,
few integrated organoid models
exist that capture the interactions
the

context of obesity, rendering them

among multiple organs in
unable to fully reflect the systemic
metabolic dysregulation
characteristic of obesity.

4. i PREE AL 1 AN L3 MR Al
FE T BB AR (IR A 2
Wik | H LA EARRIT)
B ARRUAL

4. Immature clinical translation:
Significant breakthroughs are still
required to advance organoid
technology from a basic research
tool to clinical applications, such
as large-scale drug screening and
treatment.

routine  personalized

the

patient-derived organoid biobanks

Moreover, construction  of

has not yet been scaled up.
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