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Abstract: Obesity is a chronic and complex disease characterized by excessive accumulation of fat that may impair
health. With the global rise in obesity rate, it has become a significant public health issue. Obesity not only affects
individual health by increasing the risk of chronic diseases such as cardiovascular diseases and type 2 diabetes, but
also imposes a substantial socioeconomic burden. Medium- and long-chain triglyceride (MLCT) is a novel
functional structured lipid combining nutritional and metabolic advantages of both medium-chain triglycerides
(MCT) and long-chain triglycerides (LCT), possessing various physiological functions. This article elaborates on
the structure, properties, and metabolic characteristics of MLCT, emphasizing its mechanisms of action in obesity
intervention and its application in obesity treatment. MLCT improves obesity through multiple pathways, including

regulating gene expression, enhancing hepatic lipid metabolism, accelerating fat oxidation, ameliorating insulin
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resistance, and modulating gut microbiota. These mechanisms collectively contribute to lowering blood lipids and

glucose levels, promoting fat consumption, and inhibiting the accumulation of fat and cholesterol, thus achieving

anti-obesity effects. Although further research is required, MLCT shows broad application potential in the food

industry and clinical nutrition, offering new strategies for MLCT applications and obesity treatment.
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...... Al mrat ARl msrwames TR S Yoo MFIHEE
FERS4RIR . FRAHER. ALRS REURIEFEE HFIERRR R S
BLA B BER & B SEIRERRE VERRMRES
WY EREFIL EpERAEL  BTHREAE HEBRERHER XAEHEERH

GPR40, GH#EH{HTLZ1K40; SREBP-lc, [EFHTuib4ia st lc; MDH, YERMGENF: FASN, fRITER&HE; PPAR-o,
EEA YIRS TS 2 ko CS, MR GNE: CHI, MPEEE G ACC, ZBtHilFARIEE: FOXO, kO
mTOR, WA EMFZRE A GSK3, HEGHME3; AMP, BRI AMPK, AMPRMEILIMES: AKT, &AW
fB: cAMP, IFEEMRNRTY: P, BEEEML. (%7 &8 H Servier Medical ArtitR O, ZHMRAECC BY 4.0¥ 7] T 34542
AL; https://smart.servier.com)

&3 MLCT#H&HIRERERIE R HLE

PRSI M
KB

&4 7EBFEEPMLCTRTAMPKEI{ER

gk B A U Fe iy, MLCT f4 79 MCFA 7] DL
T EHYE FIRREEICIE MM CSTBL/6 /N i BAT
AR R, T BAT 38 #7A 0 =2 A2 8 7= #ihn i Ag il 4

323 I fENIEAM
MLCT #¢ Uk B 7] LA i i 3k B € 15 7 41 98
(brown adipose tissue, BAT) = # K i i By & 4k
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LI g B Z 12,

A, MLCT iLREHR m4H N AMP & &, il
i AMPK 342 42 HE S I 40 f 2t 4T B 4tk XA AE
F 5 AT HR M B0 AR HE B 40 i,
Bl 4ape . RET4AE. WIR4AE, AMPK 2|
WA EA . U T ULHIRAS R, 2
fE P9 AMP:ATP {7+, AMPK &k, 3@ B E 1L
I R R AT, 3R O A U 2R U i 5 I (hormone-
sensitive lipase, HSL) A1 [{| I5 ii% £& [ (perilipin),
JIE 5 8 B X RE I A iE 7 41 231w = BB s T
(adipose triglyceride lipase, ATGL)"", 3 ifij J& 21 fig fili
G, el . AR, AMP:ATP A FEAR 4
PEA% AMPK 51, A FIF 055 & Qi 7, Ak
FE Wk, X—REEETZAET B
HAVFATE S . Zhang %5 ) WF 70 & B, MLCT % &
Hh =R A B A AR R T = . B MLCT
0 FH I AR v Ve = IRE AR ) R I A A
RGN M b =R S 2.
3.24 GRS RIKST

MLCT 2038 AR JHE () — A 25 S L 2 s e i 2
T, MLCT LI r=wymr Lhidad 2 w7 Ak
JoR S FZAPL, FFRm 1, 2 BYBER

T, JLHJE LCT BHt A\ 7] LU i3k i N 4 ik
K 4l Y (enteroendocrine K cells) 73 #4411 H ik (gastric
inhibitory polypeptide, GIP), GIP 1EH Tk B 41
i) GIP 32 A EH 7 AL R By 3R . 38 24 GIP W] LA
YEFF I B MR, SRS & 0 GIP i) g2 FEUR
Rl 2, FRARA 20 Bk i 2= B, ki
5% 2 R PR %, [FRF, LCT HNIBREMEHE
N 433 T 41 (enteroendocrine 1 cells) 434 H FE U 4
% (cholecystokinin, CCK) 1E H T i P 73 K 41 i,
BB 4 GIP. WERA B, MLCT A AR
FHF 1 P9 56 1T 40 (% GPR120, HETi#iif] CCK 4y
W T, MLCT Retg (et g ez i, i
il R 5 R HEPL. Terada 5 " R I, HHRMIKE T
AR IR BAE MLCT RV 6 ), &
WHRERER IR FEEA BT iE T, AT BRI T HL TR & 3R 1
Pl

MCFA it 1E H T & B 48 i ) GPR40, 33K
PLC ¥+ IP3 -2 A i M ESFE U PKC (1) DAG
WO, AT TSR A R JR 5 2RE 8. GPR40 1)
B A SES IR Ca™° IR, AT 6 4 b
NI 6 5% 3 43 WA DR 1 STIM/ Orail 3848 7,
XATREA BT 1 B0 SR

325 UGEmiE T

WHFLR I, /N ER I B R 2 AR RT e 5 AE A7 AE
KIK. Horp, & N TR ] (Actinobacteria) [+
SRR IEA GBS, MEiRkEsEEitaE
EETH '] (Firmicutes) 5 f0FF B8 ] (Bacteroidetes) 41 B4
BRI (F/BAH ). fERie 2255 POy smg o,
e st R/ BRUIK F/B (s TR A AR 4,
FF 13t B 2H F/B B IS T4 3R A g 4 . (E199E
BHISE, MLCT 411 F/B B AT AB Mk, H
HRHE T FEE R THERAMEH., X458
F W], MLCT nJ Al ik HMRR (10 7454, ks
1) P B IR 2L RS A 1% P o A, 3 T 5 e R 7 £

FEHE H O 4 IR U R, X TR SR
INER AR P IR TT R = 5 B0 2 AT
BT VRUAT 18 1  E 38 in . i 4 5 1A B2 T
B, T IgA B2 Eh KT 2 S B AR 4H B 51
M A B R RN TR m BRI /N, TgA 3
JE- I T i 306 R A R AR 0 R R 5, (I
W 5 %2 B m Re R s s K aL Y. R ERN
5o, FEIZHFIT T R I MLCT MEFR /N BRI SIS 5 R
RE SR, A5 S LR T,

Shi % P9 R HL, MLCT BEIREEMS FACIERES &
FiE AH ) PL 85 22 1 J& (g_Eryipelotrichaceae) T 1 3
FE, HR T AR R AR £ 4 Dorea J& 1 I E
IXYLHT MLCT W] 87 I8 Jo e P s v 2 SR 0 ol e
D5 AR E X E AR -
3.2.6 MLCTZE Mt H DR 5210

il 1 frax, MLCT ##s Fo 507 R Dy e ik
(1 Fh 2% 4> y LLM. LML. LMM. MLM Y 2% 4,
¥ g BE W B A 2 K A sn-1 A sn-3 47 L, HH =
i v i TR B 7 B 43 AT B 2 MILCT 470 IE PR 2%
B Hlhn, MLM % MLCT L LML % MLCT #]
RETE AR G BRI HERL, X2 RN MLM Z5 /41
Hih =B 7E KR 55 B T80 MCFA, - 381 BB 45 A
IR R W A 4T B LAk, T LML &5 4 1 H Ik = s
FE B LCFA B8 {1 1) F 418 3% 25 % 18T 1) BE D5t 43
T U8, BRI E T, MLCT 8978 A6 A i 72 BL &
Zd 2 5 MLCT M2 RN G5 K9 2 18] i) 56 R AT AN 58 4

=
B

AL, FESERRA =B T, 4> A LCFA
() MLCT %€ P T R &4 MCFA 1) MCT, £
BRI 2 & 5 Tk b, MLCT 4 i & F o 58 £
S, BAEANGRMEEE Y. R, W7 R K
B—H N MCT e FEUR R H &, maa
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()52 B oy FH LA B 3 S P,
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MLCT 1y —Ff il i fb 225 B A R T R
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HEl, CJFEAE X MLCT M8 F 22 s i ik 78 xF
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5 BRI A (AR A A v AR A (B-PKOPO) % 7
A MLCT (C-MLCT) *MR &% SRR (DIO) C57BL/6Y
/NERIPUIERERCR, HAS R E /R EMLCT I &
NI T HFEAR A B Beah, i oM ik %
E-MLCT fE {75 L4 77 1148 T B-PKOPO 1 C-MLCT.
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