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Organoid models of obesity and its common complications and related research
advances
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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 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.
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JIE PR i A — T DA A Py I 7 3ok o R RO R AE I8 A R e, HE O R E FE £ (body mass
index, BMD) 7£ 28 kg/m? J LA N 2. R PMEAE AN 23 I EALARAR I F g, 38 5 2 FhoR RE 53 Bk,
G 2 BUBERRIH (type 2 diabetes mellitus, T2DM) U MLE 0« AR 3 A 2 5 AH 2 i 17 1 BT 9%
(metabolic dyfunction-associated steatotic liver disease, MASLD) 18 fifygg =81 ko 1y s B A 3
RERRE M 2 PG T W R WO, R AR R B AT AR S R AR R RE I % M. H
T, JEJERE (VR4 2 1 LA 0 R 52 A I BH AR SCHIT TS AR KRR BE AR T i i 5 5 sl 32 DRLAS A 110 P J /I
BUGRATSI LAY, DR 2D 4Rl SAT, XU HAE/E B AN 2 o SR B4 1 7 22
KHAEATFBREY, FEZTRETLHMEN, THE ALY LA TEEP. fesk, YkhiE e
FRUHIEAR . Fasle BLZ BBl PR 358 44 B 55 D7 THI A7 AE 22 5, SRR — D BRI L 1) I PR e b i mT REAETSY. 55—
M, %% 2D 4HuEE TR = (R 4B IR0 3D AH FLAE RN A= BEAH SC bR 558 S 4, DAV A S 400 3 S
Hd 28,

AR, RBEHAEN - TREEARIMEI RS, MBI TR T FF. KRBT
FRUA T £ A6 T-40 1 (pluripotent stem cells, PSCs) , 7ESZZRERAE 08 77 410 F, Bt HAH
G R A AR B (R G5 M RN Th B ARR PE 1Y) 3D AL ZURE 45 i . %% AR B mT iy B UL N A P 30 52 2 R
155, K VHE T UL 400 DGO R R SO B T A LRI L R, FERERERT A SR 2R B B ROR, ARANAT LAHES)
JIES JHESRE 4D 97 B A 22 (R R NBIE 9T, 3 N 24 0 i 3 RN AN AR AR IR T SRS IR T R 3R 46 T 32 U I 1 1K
&, ATBRIRAMIE R I 7C 5 1 PR S 22 8] R 94

1 ERERAENL

1.1 KRERDRE

KB E R —FE B PSCs o/ TR ZEY) 3D 1RSI FRBEAY,  AE W% AR 40 31 92 2% B (1) 40 il 2%
R AR SR A IR0, BB EHARKKBAT T2/ 8B, 1981 F, W7 AN RYIKRM
A /NRE R T-400 Cembryonic stem cells, ESCs) #1314, 1998 4, THOMSON 51 A ESCs %
NS R FE RS Th 23 B 55 9% oK . 2006-2007 4F, TAKAHASHI 67 i 5 N85 [K T Oct3/4.
Sox2. c-Myc il KIf4, 5o f5seiil N iR & N 4T 4 4n i B 4 #2815 S 2 56 T 400 Cinduced pluripotent
stem cells, iPSCs) . 2009 4, CLEVERS [AP\HFIHBEA Loro+igiE T4 fure ik sh i & 2 AR5 -2%
EBEMMIERSE, EEIMRRETEARMEAER, 2011 45, A PSCs nl 4 i hi% S 3D I
Ryl piE, RBREHARELRE, HATCSL ZNHTEIE. FFIEARRS 2 8t 5 RERE
Ah gt 70,
1.2 AR

SEg ML S, REFAEEMANCEERESSHRESE ISR . R L EER
F ARG, 8 G T BRI W R B 25, B @l R AR DG O, 2828 B BE 65 78 1 A 5% 9% o 4k F
A FRAEPE, FL 3D &5 mT LA o b I AA P4 Bt R AE LA R RN AOAR B 20T, A, KRB E T L E
HIEAS AL iPSCs A, SCBLAT ST AR B R S @, s AN BT R R, i s
aE G 3D EWFTEILL K CRISPR-Cas9 R:H 4wt S AL &, KTl — PO B &%
S TfF 5 AN [ 7 vk B DR B L, D AR WS ST ST B AL S RS v AR 4 ) B R S 12228,

2 RBREEEMICHERXFHASEFRIER

2.1 BB LSRNMENXNRERIE

JIE Wi 20 23 3y g 2% TR R JRESRE (A% 0o B BR 1 o A R ABEADL N 2 T I AL R & A RN T R I S 2 i LAY
TR 7 AL 25 e RO Hour, RN es B 3 A0 Mok YR A AR D B0 AR 40 B . 3 O o A 4 4%
(stromal vascular fraction, SVF) F1 PSCs, H SVF kIR ES B EME AT HA & AR #R
YL, FEMESREE T T, SCHERMEE TR E AR E BE R . ZHANG 5280 2 H KRR R I
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) 3D MEWIREE, SBAMAAEG ARG IR MR, ERE R T4mI6e, v UREH
WA R REAF UK RS E o MULLER %P A A28 5 F A iR 4041 (White adipose
tissue, WAT) SVF FFFF & H i B ML) WAT K285 . MANDL %5 1500 i 3 45 A A8 45 A A4 i i
T~ B R RE, @R TFIEE. A A 2= E 2% . DARIOLLI 25BUF|
ARG FT VB AR T R — R NRBET 420 3D #, Z ARG MHEEIF AR T RS Tilir—x
FRBR ], 3k T PRI 2R 88 B 5 R XK . ESCUDERO Z5B2hg GelMA /KEER 5 N SVF g4 &, mldh
gAML EM S KO RENRET. P, BENREETEMERRS
(microphysiological system, MPS) 254G, A BT B0 E W7 21 23 5 I Ath 2% B 55 4 9% 40 Mo i A B AR &
YOON Z5IBI T4 8 t WAT MPS, 1% R %Gt ] 88 SORE 5 5 100 M08 ThRe B i« S22 400 f 332 4 A0 40
AL, NAWVFAE MPS Hul N iPSCs SR Y B MR 20 i 5 15 107 40 P L 55 5%, e D AU HS I JREAH 5%
il 7 4L 2 e 2R (1 S 02 200 PR T RN SRR AR S5 0 DN IR I SORE A 9 B v 7 2 1 s A AT 2 241

2.2 fEZHEREFITIRFIBEMINE

JFF O A0 i 3 A2 T 2 LA B T AR R RE B AR S A D3R B, 7R AR PE JAH ARG M i g 7R p B
TR FHB3S) A 2 240 P A 28 e D ST TR AN i T 2% B I 0 2 A A A 3D 7 ) 45 K4 K 40 P A1 (1 3 745 4
HAERT, BRI T AHSCHLHI RN . RS EHEAR B @S 2 SIEL A 3D it
RSN B 38 B B 2R TR B B I AE B s B b A R SR A T S e TR

FERFAERF 7S 77 10, HU ZRBSIshi g s 5/ RN EAC T4 3D 2KR28 B, PR 7 4 4145
P AR Th 8 S JE DR 3R IR R AE 7 T B B i b AR B T I SR AT R AE . BIN ZRB7N@ I TE M iE B 7R R R
¥ PSCs EIMES AR E, HAMr DUk — 200 A4 RAIRE g . KB T LR
B+ MmfE, RWHE S5 MASLD K AR ¥ A 5 Jig 07 1% B % ( metabolic  dysfunction-associated
steatohepatitis, MASH) L7 BE AR . A 7 3 S HbARABURT IE & 24 A 5%, OUCHI B8 A 11
FRANE RIS ) PSCs, a2 A& 40 M . BOIR 40 M RN B R 40 i () 2 i N 2R3 . I &0
WS REWI R AL HL f5, W) R BT AR . SOE RN A EA R I, RSN SEEE T MASH G BE
HERTT B AL . AFIESRES BRSSOk T 2D AF4UAR R R o = RGN M . B 3 9 40 25 JF SE i 41 Al
AEH R ERRE, ST T ARSI FE I 9 A 1R 4 B 2 2 A] A AR A .

B R B OMAET R EE LR, eIt sy, ket bR
YR S AV AR IR 4 K 22 ol figg 9 43 b A B R0 3 — R A L s o T 7 i B 5 Ak A 4 B H AR
WY EAE I EAR AR . FARHADIPOUR 25 1OUR Y 28 253 B A58 A1 1 1 W % 81 5 T AR A W41 7= 470 6 M
0 B ot g b R R B e BE A AN R G B A A R AR R o e Ah, SRR E AR BB AR I LB IR, T
DL B UL 2 8 A G AR B S A X g RS S Dhae iy sgm . G TCR I, IR ERE 23 51 7 s A
VIR R A, HET G R AR B AR ThRE ISR, HARR I H R FO R 5RO, i 2k
A E LR AT DL S W AR B AE DG AR ZE L i R LRSS . FILIPPELLO %M ST R, 2 T
JEEFVEIR I E 2R3, AL B 2 R AR oA, TR MR 4 i ANl 9 23 s 4 PR G T
e thIL e, 2R EI TIEHRE T gl b fE R . IX LB g fE AR i A7) 1 2 AR R
AR I 8 G AT 5 e TG 38 AH DG B A 467 S/B-E A BE 1 (wingless-related integration site/B-catenin, Wnt/B-
catenin) . JRFFERIEILHIEE (% (Adenosine 5'-monophosphate -activated protein kinase, AMPK) %
KEE S m sk, B L RS WIS KA RE B AL T AT R SE IR vk R 243, figiE s
HAALE S AN 2 RV DL R S A . AR BAERIRE T, B R T AR G AL LR B 1 AR
BT R R PR o i 1 2 2% B AE 48 7 I R3S 7T i 38 40 i 5 A= P 1) B AR AL A 7 T R B H B AR
1B
2.3 BUHXEHLEEMNE

N A R T AT P A, O RERRAS S ARSI AR oG . N Bl 28 A% B 1A o AR A 2 R
P W 2 I BIE FEAR AL T OB BB R G . FESTR ML F 7 77 1, HUANG S5W41TF S H b 5 47 77 -
FZEE4E (prader-willi Syndrome, PWS) 5 RIEM iPSCs MR S RZEAEE, HEWH S PWS



4 o B R AR S

BEMA IO E SR AR AR R, AR AR SRZEKE & PWS LG4 T B
7o FERIBAE AL AEAE B 1 RIRESZ B9 . SHE S USHm it ek i A iPSCs SRIF M SR 44 &
AL, BT N6-F LT (N6-Methyladenosine, m6A) 15 S 7EHIE & . M & A5y & 7
(4B . LECHNER ZFFCL@ it Xt A& ESCs 4- 4k (IR Fr 22 5 i 3% i R e i i & e AT A 78, R 3L
TSR AR R, IR R R i E 4 %24k (melanocortin 4 receptor, MC4R)
BB 7, 2% B R 4 2 058 A TS BT B TR IR VR T o AR 38 L RN w48 5 DG BRI S 5 TH
GONG %58, wolframin P J5i 5 I8 8 (9 1 (wolframin endoplasmic reticulum transmembrane
glycoprotein 1, WFS1) & AW LUEE | Eed6is B2 ZnT3, 7T Zn?PHhy, 31 52 i 2848 5 h
AL AR S TR, % WFS1-ZnT3-Zn il 76 JIE ik 55 30 I 44 [F) & m MLk b R R R, F
RIA G MRl e LB VRITE 1. thah, FAN ZEV8IRIF N4k PSCs Sk U 1 i 245 2% T AL) 2 H I 5] 2 2 e Ao
B, R I BEAA IR [ i v 22 38 AR B PR AR, AR RS TR A K B R IOR R
BENLHI ERUESE o A Goth S BL S0 FOAEAE XS I (K B 28 S AR B I BRI R IR, 17 A e 22 A
KRB E A R TR AN T IX— AN, 31T 6 0% R oF L FR w2 Lo P B A, i I e % A S Ao
2 AR ) T P i 1 B A B AKE

3 RESREEEUICHAXHRETRIER

3.1 BREEIEE T2DM

JERESE /& T2DM 1) 55 B AR R 22 B KA s 200 JH 6 s FAO 402 % DR 7~ R0 55 BB B 0 i, T DA R Jik
Sy Z AP, L B HE PR AT A ) T2DM i R 12840 ik i AP R AR R R 5 iR 7 2H 23 4 92 400 R 9
K SEIE B IR . ARELX IR, PARK 25015 5ikks A B AN B IE B A s i 2 g
H5EWEAN M L3555, BRINEAR SN ER I T BRI A O 2 RERAS SR B A5 5 2 PR A, RS T AR F Ak
TR E RN N EREEER, RET ANERSEEHR UM APHEEME. T2DM 5
2R E R IEAE X, AIZENSHTADT &BUIFR T —FE MR B0, KA PSCs KM
JoR 5 2588 B A AF AR 2R 28 B L MRS 9%, RO 1 B & - B 0 2 1) i A2 B AR I R, IR AR 2 0
R T AR IT R SR o X — 3F R W 2R 2 B B AR AN BE B B — RS, B RE R R
A RGBT ST NS AR T 288 B TAE 2L R 6 25 W e L I S TR R TR i
o R EBIALE @S R AW RIEMIAEE, DBAEZHREIRENGH &5, BRI
TEARSN I T 1 107 4H 23 = 350 g & 2R F 0 21 4 B PEREACUN X BL I T2DM 2% O i, SRAE 1 40 i i Y Azl
AR TR AE R A A 0 i LA AN R G M s 2 L 7 T AR
3.2 MASLD

MASLD 5 EREREAZTE = el , AR e ARRE S &, HOmRE T sl fig i A8 Lt By MASH, £
HEAT I 98 RE AT 27 2 Ak 52531, 3% 2505 1 2 B A 00F 70 32 bR T 5838 HF IS A R AR K A 3@ B R ke = 0821, i
AER 2 B B, B MASH F1 MASLD # BURFAE LA R 50 v AR S 1t 1 4 B is 2 738541, OUCHI
PN S AN AR S, TERE S AR MR R, rR R E B A R SOE IR R DA R SR T
i, EIRAERAMERL T A MASLD ] MASH K 7 4ifb ik 2 (1) s 20 38, 32 1 AT A2 IR 40 g A0 2 3 3
ST 5 DN B 4 JIR I A e ) 6 E AN £ Ak e A b A% 3R BE . MCCARRON 25 BSTRI] F £ 2 SR Y
IR AR 2 T Re e I MASH 55 BERFAE (2R 2% B A2, B S e AR 2R KR D R % R AR
RGN A R A5 WA D HIRRAIE

S 2R AT RS 2 B b, B eI AT 4R R B Canfs ik A KR 1B B SR 0 s T 1
JE77) 5 AT DUBEROA PN 975 3 2% 2R T RE IR 40 B A VG Ak 2, 0 2 L i EIR A4S ) AR 41 44k 1 LR £ 4
YU RE R B EALBT, Ak, IR G 2R 8% B AR AR 05 ELOLRE LV Ak B BT EDIR A BR S AR I RPN BR .
Fh U0 S5 2 8] I Bh A A EAE T, B0 AT 4k AL SR 55 b 2 2% (1) 40 X 6 R0 2%
3.3 4Rz

JIE JPERE A S P R A BB T B B fE G R &, IERES B, SEE. g, 75 N ER
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P T R0 25 22 B T 1k PR 0 R SR AR DS BE DS, IR OR, 3D S8R B AR A g A R RE AH O 3 1k i R A B s R AT
ABAEVRITHRAL T s 42 . AENLHIRTE R 7T, MAK 250712 B ym B SR U 1K) 28 8% B 45 70 R 408 Bl A 7Y
R BTGB S LA S 2R 1 (fat mass and obesity-associated protein, FTO) 415 m6A 2 H 3Lk Al
et M2 E W4t t, MMIKE) B KR . AR, AWFFERE FTO Hil i B & 25 A8 IR vl $ ]  Je
REBE, MATSUL 20595 B k] i (4 41 B/ 25-13 Cinterleukin-13, 1L-13) A, 4 IL-13 &
MBS e ey, Hig LR AL 7T, (Rt T4 EMRE R L. LUPO 20607 [H
S [R] /0N BRI JiR g A7 09 248 R b Rg AT AR 2R B B B T RE A A T oh A AT N B R IR A R AR TE AR B
W, S5 H BN, JEMERE 5T 0 28R 2 ) W00 e N0 AR ) R e AR R . AEIRIT RIS T R T
M, ZHANGQ Z:USI7E 4 B e i R IR A0 2888 B WP Bk AT 52508, IS ok iR H i = B e A vl
DA 5 45 B g e A T I UM . BLANKENSHIP 2501 f 7 57 oy i 2R SRR SR 38 8, 1Pl A1
1975 40 1) L7/ 9 L9 30 1) 1R 7 324K (leukemia inhibitory factor/leukemia inhibitory receptor, LIF/LIFR)
55 E R BRI e S R R R BOVE AT, R LIFR 4057 EC359 A AT I /1. HAGEMANN
SO 1 N R BB EOR IR IS AR T, IR TR D8 RS A e 2 B A 25 0] LSO B P IR
1 3T B3R 97 BT /7 %8 . CARUSO 25 831 ) Sfe Y - N 7L i 28 4319 A JR % 284 i ol 4 P A 2 2 2% i A58
B, UESEER A R RAAKRE T UREKEE A M EEH&EE Cinsulin-like factor 1/thioredoxin-
interacting protein, 1GF-L/TXNIP) il g% &Ml IE AR C FU IR i ik e o [mIAE, E =P FLs
R G O LIF/LIFR J8 P& et — B L K e, T EC359 BeAA R s i A 5 10 = B v 3L g 25
BEMAEREY, XS TR E AR T R AT T, TR A R I 2% AR S 15 R S R R
R BIMLEL, S A EE X R JRE AH 5 S i JRg 1 B ) 7 VR S R RO b ) S

4 RERERATEEME R FRIN A

4.1 ik

KA EAEIE R FRIE W . ACU D) 68 K 40 B A) B4R 55 07 1 SE N4 AR 2021, 3 g p) g v N 1 1 24
VIR 6 B T . TE AR S AR DA e A, 2R SR R RS A O A T P
TMEZYI L, 1 CHOI SRS [ 0 iR i 2 8 B @ S I S FLARORUBE (1 25 P i e 7 €, BRI AN 178 Fil
i 15 AL A W b R L A8 Ak W T A 186 BE W B0E 2 A& v (peroxisome proliferator-activated receptor v ,
PPAR Yy ) #5517 GW9662 £ 1 Jlg i 48 B 73 A4 J7 THI 0076 R 5 i B ME . 888 B BRI e 8 15240
W2 B E AR e R G MERE N, . AIZENSHTADT 45 U3 o #g 7 figh & - AT F 2R 38 ol A, ek —
FROBUIC R 2R T R R A T T i 35 771) 3 R 24076 9T T2DM BT 2%, 25 SR et — HRSUDIONS 48 5 1)
AU PR R 2 2 . thah, KRB E WA T R A AR R B, W e R RS B
VRS 2590175 5 1) G 75 1 B AT 4 A KU 100671 a8 B i ARl o B A BE B AR SR O M AR AL, BB T
TR I ) R AR 1, R d I 22 2% B B G A, LRI R AT B g A B I 4 T b R 25 0 1)
SRR 2 e, INTTIE T 2 20 8T IE I K
4.2 YHEEETT

K H BEEBEA R HAS RIS, EMME T SR BRI N 71, A AREHE
PIR IR TT R0 T AT I SRS . WANG S8t 7ot NVEMERR (LB KRB B E % T2DM /N A Y
FIE BT, RIBEP RS T A R, @@l =G ohae, DESE THEEMNS
SYERENRACU, BRIV E R, RS BUS S &, DL RN 15 07 40 23 0% i o3 HE A Uik
o KU, QUAN ZE[SUFF i th A dt - ml i A A /K Bk i v K B IR T 2R 88 B, Al DA 3 e 3% AR Ak /N
P ARE . MM DIRE, MR ERT 2D BEFRAOKRENRM 40 . DL EWF Fo 3L [RIE S8 7 AR 1 28
SMEA LA B E A E EARERES A S . WA, A K IR AR I Ceyclic
adenosine monophosphate, cAMP) 254 8 I SIS X R AC #: (K] ¥ 1 (exchange protein activated by
CAMP 1, EPACL) W] DL i A A € I 17 40 i Je 2K 88 B WG 5 A0 34k, St i 3 A% 7 75 20 AT BA
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MR TG ), AR PRI AR AT AU b, RIS AR B O IR R
SR I ROE BT IR AL 13875 170
43 RRIEET

JE R S AH SRACH PR s B g BEAS A 22 e, R SRR SR 8 B 9 R Ry B s it 17 o K 4
AR HF. MCCARRON DS MASH Je8s Bk B T 0% H S IFIEH S, 28 R B e R B
FARA G B HERR . ThRE AR SERFAE, A Bl T F0 N O3 SRS v My 17 R 0% R 0 L AR BE AL
i, SCEUSBIRRIREHEIR ST . BEAL, BERIENISE S B IE R AN MR 25 k. /£ T2DM i 5t
o, P A R 0 P A S R R A R T A (R R ORI R BOR B, #E MASH . B 7,
B RER T A TR G AP A 2T X R O VE R AR T RT, I R R A SR A A AL 1
I7 TR, 38 G TR AT IR T 2K T R R A DR A B 5 LA R A% P JE PP £ 5 R
(i PWS) , B3 iIPSCs KU 128 & B A& A 05 WL RN 4R B0 V7 72 i s R A ) sl i 7 2R 8
BRI rR AR B R R AL T ) B DT IR BN T 25, AT DL B S L SR E T R ORI UE A TR AL
MIVRIT 77 58 o R RUR I S8 & H il 1 SLELS R AL A 25 O, D DR AR 50 ¥R T 1 7 T
PEAEER O 7R, ATt DR AR T S KT RE

K LR PRTT 28 88 B BORAE ML AE B e DL IFAREWE 7 T R 35 5 A 2 R 45 IR 1.

H1 KB HAAE IR B3 I BRI R34 5 4 2

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

N2 37 5% i AR
Application scenarios Advantages Disadvantages

LR RR ISR A8 T, VIR A M Ak . S iR I FAG VAR BE SO L 45 ST REA 2. ZHCERABE L
WOREE, R AL BE I AL 0 HR 3k o 8 17 A AR Y 26" 28-34] R I E T L A
1.Adipose organoids can be established to recapitulate the vascularization, %% FlI##i 45 £ 45 5 ) 52 B8 4540, MELL5E

immune infiltration, and chronic low-grade inflammatory microenvironment 4 &4l fitt il AH 24 151 48 RE R 55 70 &
of adipose tissue, providing a highly biomimetic model for investigating theé}f‘fiﬁi%ﬁ}ﬁﬁo
mechanisms underlying adipose tissue dysfunction. 1.Incompl fon-

- Y e . . . plete structure and function:
2.0 555 MPS. 3D AWIFTENSEHOR, BBUIEHORES R IRITH LS Hofhygost organoids fail to fully recapitulate

JE PR FE A HAE B, the complete architecture of immune
Obesity 2.Combined with microphysiological systems (MPS), 3D bioprinting, andcells, vascular networks, and neural
other technologies, adipose organoids enable the modeling of crosstalkcomponems within native organs,
between adipose tissue and other organs under obese conditions. thereby limiting their ability to
PR AREE (T EMDREERE) W HIAERERZEML, HHaccurately model the obesity-related
TR AR L ] 144-481 chronic inflammatory microenvironment

3.Central nervous system organoids (e.g., hypothalamic arcuate nucleusand systemic metabolic regulation.
organoids) can recapitulate the energy regulatory network and unravel2.BhZZ4i—Frifl: TAIMSKIE. £

neurometabolic mechanisms. T FAFEZE S, PR R TR B
1] REALL I A S AR R A S5 - ik, EEMEZM.

(1) T2DM: Ji&fVs- E 4 Ay St B SR AL 0L 2 34K, JB - T 98 3% 552, Lack of standardized protocols:
PR 2 BB At R B % 2 R 150511 Variability in stem cell sources and

(2) MASLD: £ 40288 B al iR E LIS G &A1, S0 J SN £ 4 culture protocols leads to poor model
1k, Bl MASLD [l MASH HOHERIERE, M SKUEHLA ] (A A fh fy Standardization and limited

TR GECS), reproducibility. -
() I B FORAR BT ORI X (5 Sy (S BT RE T B
FTO. LIF/LIFR) X0 28 % BB A1 F, Rl [ 7 vk T A 3R i o~ i~ R

pE >, T WA A B 3 AL
e £ e e E " ° . L . . . .Limi ity f li ti-
JEEIER I KAE  1.Enables modeling of complication-specific microenvironments: 3-Limited capa(.:lty or modeling multi
. . . organ crosstalk: Currently, few
Obesity-related (1) T2DM: Adipose-macrophage co-culture models are used to recapnulate].me rated oreanoid models exist that
complications insulin resistance, while islet-liver organoid-on-a-chip systems allow for the & g

capture the interactions among multiple
organs in the context of obesity,
rendering them unable to fully reflect the
systemic metabolic dysregulation

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,
lzat};]ologlcell)ll pr}(:gressmp f]rorp M?SI:iD '? I\;IAS}I;L]Pa‘tlerllt—}(]ierlved ,Or_ganmdscharacteristic of obesity.
urther §na et ereca.pltu.atlono 'm 1vidual pat ological ¢ aracter'lstlcs.. AGEREAL A s M EERETF S T
(3) Malignant tumors: Patient-derived organoids are employed to investigate B e K 21 5

the driving effects of obesity-related signaling pathways (e.g., FTO,j;iJ”mV]\mFﬁ KRG G55
LIF/LIFR) on tumor initiation and progression, providing a basis for the® ML MEIRIT) iG55, Bk

development of targeted therapies . PR B AV E R AR AL o
2. R AT R S YL AT . 4. Immature clinical translation:
2.Supports dynamic disease progression modeling and mechanistic dissection. Significant breakthroughs are still
; S e . N e g ke T2 g ired to ad: id technol
TERESE VT L2 SRR IR T 6, B BT B o ool o clinical

i SAE(51,65-67] from a basic research tool to clinical
Obesity treatment HEE 01 ° applications, such as large-scale drug

1. Drug screening: Organoids provide a more physiologically relevantscreening and routine personalized
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screening platform and support multi-organ evaluation of drug efficacy andtreatment. Moreover, the construction of

toxicity. patient-derived organoid biobanks has
20T ARBHEVER ST (kR KGRI A AT B 15 32K lEnot yet been scaled up.
RS,

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

SRSHEDRYT . B RIRE S E T Mm@ R 25k, A
PEA 05567,

3. Precision medicine: Patient-derived organoids enable personalized disease
modeling and drug sensitivity testing, thereby promoting individualized
treatment.
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