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Novel strategy of traditional Chinese medicine and its active components in
targeting senescence of pancreatic B-cells and adipocytes for prevention and
treatment of type 2 diabetes mellitus
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Abstract: Cellular senescence, defined as a stable state of cell cycle arrest, serves as a pivotal molecular mechanism driving organismal
aging and age-related chronic diseases. Pancreatic -cells and adipocytes are often among the earliest affected cell populations in
senescence-associated metabolic disorders and play a central regulatory role in disease progression. In type 2 diabetes mellitus (T2DM),
the senescence of pancreatic B-cells and adipocytes has been established as a key driver of disease initiation and progression. Due to
prolonged exposure to stress conditions such as high metabolic load and insulin signaling defects, pancreatic 3-cells exhibit increased
susceptibility to senescence, which directly leads to reduced cell numbers and impaired insulin secretory function. In contrast, adipocyte
senescence significantly promotes systemic insulin resistance by altering the adipokine secretion profile and inducing chronic
inflammation. In recent years, traditional Chinese medicines (TCM) and their active components have demonstrated unique value in
targeting cellular senescence. As senostatics and senolytics, TCM-derived ingredients can reduce or eliminate senescent pancreatic f3-
cells and adipocytes, thereby enhancing insulin secretion and improving insulin resistance, showing promising potential in delaying
T2DM progression. Therefore, in-depth investigation of the mechanisms underlying TCM and their active components targeting of
pancreatic B-cell or adipocyte senescence for T2DM treatment not only provides a novel perspective for understanding T2DM
pathogenesis but also offers new therapeutic strategies for TCM-based prevention and management of geriatric T2DM.
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Fig.1 Mechanism by which senescent adipocytes induce pancreatic p-cell dysfunction

MHT, T2DM IZG5W3R 77 SR AL St 1 i A
P, A im0/ B R AR 255
o, REBTFRHGES, INRSCE ik
2%, HAFEIRITING . ZAWRIRYE . 1697 2R
AESF R, TR, T st R
FHOC B AR 5 T R FE B BRI TEH, e
1697 T2DM AR AN Z B0 5 BRI A RN
DL KTBIRIFRAES:, X ERE S I MR
SAEIRITHG  ZWRIBRYE . AR APEAS S5 T
PRI, ASCBRRETMREZX —HMWERE, &
MEINTIRE B AU S RET 4N 2 7E T2DM KE
RIBFHINXANER, I RGN TE 40 s
FIFE BRI R 25 iE i #E A IX 2 R R 2 BhiR
T2DM it fE, NI K4 T2DM W RIRTT

HBE AR ALK o
1 fpamE

21 {0 55 22 T A M L 52 21 %5 N A NIE I RO
AR APEHIE AR M B, 2k 235 A T R A3,
TSI I, RSN TR AR AT 44,
E&E 40~60 AN GIHFNEZRE, 171k
W, TCiEaksE M, X — KRB RPN
“Hayflick [R”, AFEEWTLBE | Hehiti
1.1 %H

FREIF & R R AR E, 2T N
SHIEEE. NSRS MR INE]E Sk
AT FHEA AT 205, Hod 57 i) 4 5 2 A0 B I
FS e S EE . "SR iR ik
AR DI RERE RS 51 . Ma ZH s £,



¢8 B 202628 $£57% B3H  Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 3

» 1169 «

ki AL, A ) DNA #5305 S S 0, 3
B A IR, R AR AT 2 ARSI, B
WF PR KRR AN, R RIE
AR LIRS AR AT, 4™ 4 DNA 545
SSE, PRGN o a0 SR A I E] Ak T X R
WOIRZS, DNA BERES T, fEumbidiki 2 iy, 48
JRLAR 2 1E NI B 400 B ) 30 i RS U8
1.2 =

o= il IR GRS SLE LA NN 2750 i N 1 ]
ARG M H 35 e (0SS DL A5 7Y, S HH DNA #6%
5« 4 IR A . 3B AR SR B- - LB
(senescence-associated B-galactosidase, SA-B-gal) i
P b FEEVE UK T T DNA S8 5 D) RIS .
24 i 0 ST A R A YA A ) ) 2R
1 1A (p21CIP1). p53BP1. pl6INK4A. 1K fi5HE
MR EN (Rb) FFRIETHEI. 74 DNA #if)
SHROEH, BRBRRET. ERKET. &
AR 0 o B 9 g A B 70 WA AH . RO EE AR R
g W F M ( senescence-associated secretory
phenotype, SASP) 201, SASP ANV &4 a0 8 1 4%
LI DR EY, 52 Mo A B R DA
Ky HPWK AN #-6 (interleukin-6, IL-6).
IL-las IL-1B+ IL-8 &5 SNERR 1 AT HI T~ 4RI 4H i,
7R H A R S WO IR R, TN i
J MR, BA TR RS,
2 HRERES T2DM M AR

M E T EERI RS B 4HThRE. N
SASP MHIRAL 2 5 MR T H IR D) R FRhS A
AR, AE T2DM A= B3 B o R # SE AR o b Ah,
T2DM & AP A PR et i 2 W A SR AR g o A T2
{3k 22 A (T 22 K I PR AN SR 7235 K
B, BERRP S EEE YA, Z9 NS T
By ZKT SR AR, B3 % PE & FEE R g K
TR, SRS ERIGERFR TR, B ERARSTE N,
XHEE 3. 18 HE&HENE CSTBL/6T /NRIAEIR bR K
B, 3/ BT e IR0 S AR DS A B R BT 2011
AR B 2R PR L N B, TR B 3R TE BR R BRAIG,
A RES BRI B R MERY . 4R R
HLfh, e REARTEZAEARL KT (B BRI, E IR
T3 55 4 35 22 58 LR A 1 T AL N O ACRE R 9T
i A Frdt— R ER, B, B B Ar A IR
MR Z AR SSRE YRS T2DM %O BEAE BEEA
TR 2 A RBEHE R0,

2.1 MRESHRD p LAETHEERERS

TERMR A, KA ZEEN R BRI B 40, H
W FEH 2 MRBIKG) . — =& T4 B & 3G 5E
RE AR FEM S HIMEEE; & T2DM HEi,
PR R B PR 5 A BB S DR 335 R ) v
B, HMEZEESBURS B AR IR
BT RN, R B AR I,
LRI, MR A B A BCE G N, A o
WORLIR /D, BARRI RS B 40 M5~ Bk
5 B AP 4> WA RE JIBEAGI). IS SEUE S B
A ThRERAALE] WL 2.
2.1.1 FERE B 4HMEERD> X4, 140 24 H
W% Wistar KR B 4G TE PR £ Ki6T7 FI3G5H
ML BRI TR ], B FRIG LG, B B4l
O3 FE RE S W R, TP B nRe,
TR 2 AR R % A B A 22 43 IR OB, TR
I FE R AFERR-1 (glucagon-like peptide-1, GLP-1)
AT OSSR B RS VR AL T 4% R 7S
S SEE, Ry 2E. F GLP-1 2R
Exendin-4 (Ex-4) 73 RIS AE 15 > FE 4E N\ ik
SRR, RI Ex-4 AIHGSRRSAE T AR
/B E B ARG TE A, T A N i
By 4 M5 B R 3G SRR, REHB NS B A
M2 T B 4 HIRERT, Qs e, RS
B2 A A 440 R SRS R 1 IR A AP TR I, T4
Jif & I 2 1 (p16INK4a, pS3BP1) AN &
R, mA&SEE R, SR ) B3
TR SRR B4R A, SRR )RR

S Hf 30 52t 2 0 R PR S TRy B4 iR
To. A e 38 & i T R, AR
R IR, ATP P2 A, WA 3G, 4
Kk DNA . H AR5 )AL, i — 0 PR L
1)) 712 FF BHAS LR MR F R, f 24 T SR PR D R
Wb ThRES R B R R = AR T 2 (s 1A,
BRI, TR VEEIACST . Py JoT 9 2 B 22 () 4
Mg, st AnMR o, AP ARG, BRI
HAMEBRES. 2R RN SRR
rSEAMRRIE L, FEENRIE, KRR 5
OO N 2 B s S Im s, il A BRI T,

IAPP & — 7 37 MNEIERRZ AP E P 43
WER, (EIRE p aif b 5 5 2 LR 40k . TAPP 2R
PR R FIE N R R LT 4E R L, T8I 2 il
HI5 SRS B AU M T, AR Sk



- 1170 - ¢8 B 202628 $£57% B3H  Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 3

1E 5 1 5 P4t e

0
Q

<° 8
N

B8 3%

e 0
l o) ! v Be arrt
i8] B ~ v G

A

¥
e
;
|

#E

Insl. Ins2. Slc2a2. Slc30a8

B i & ik i

i By F o b,
FNREF T3 i

: " B-gal I e T
!~y * p16INK4a. p53Bp1T

HEZPEpMK

L e MIERT
-.K’
! |
ATP [ @ -'
l "“ SASP [ N
i Ty e
¥ DNA %4t

Insl. Ins2. Slc2a2. Slc30a8

ATP-Z=BERIRFY; UPR-RITEHE AREL; Insl-BREEK 15 Sle2a2-IEEMASIR 2 bt 2; TAPP-RBVEMFE LK.
ATP-adenosine triphosphate; UPR-unfolded protein response; Ins1-insulin-1; Slc2a2-solute carrier family 2 member 2; IAPP-islet amyloid polypeptide.
2 REIRERHES p AMEINEERLILE]

Fig.2 Mechanism of pancreatic p-cell functional degeneration during aging
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Fig.3 Mechanism by which cellular senescence induces insulin resistance via adipose tissue dysfunction
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fe. BFFLRI], FZMUES N2 db/db /LI IE R K
T, A7 JEE 104 15 8220 FIREASE, FH5H/NR
HEAT R s P 2R i R, B e e A R T
SEITVEVEAN TR By B AN T SRR . A5 RRE, R
RN 4ERE T db/db /NERIIEE S B AR hEE, R
S I el B R PN T R L I 2 PRI TR R
FAZET:, IEREEGIN T RS B 4N GE 2 Pdx]
R4,

FEE N B RS TR 2L, Wl ik,
PEFE, B, BEREE, SRR “FIKBE. it
O, W] TFI6TT E R AE A PRI N
KR PR RRYS . SkBEAIREEL SOREMERTS), RS
e MELWAREY, TiZHTREMIRE
2, BA 120 ZREEY . BEESREUYE T I A
TR 2 A -HT 40O R% (K7 40-PPARy 25356 S W 4l 17
= FFA $REUAIE5 I8 5 1 CD36 3Rk, Ht—H%
il 1 AT 1 i i A P 0% /0 B PFF OEE F A 7 3 1
SEAL NI, FOREFNET 40U, 3 i = A R B ik

B B JOR A7 TR 2R ) S PR K R ABEARY, R IR T
AP R IE R A A, DGR AR AR R L, b
JUE I 0 HE AR o E T B P AR S 2 o e R R AR
P, VS BV AR R AT I R AR A R, IR
JBRE B A fadH, BEM IR T2DM RS T B
Digel,

R ZNZ FLBE R B AR 28U 2 TR Sk
R, BRH PR, B30 BB S BR, REAS
Dok “Ah=zmps bz, BRARHET “B5
IS THE” FEREITUS. AR, RZ
5 A VE AR Z % CIE R, ARSI R
[RIRIRPUIEZIRTT ], Refs A A 2 Fhan sy
M ERE . RZHE A i $E (a5 40 o o A% b A
VIR AERTF 1 (treacle ribosome biogenesis factor
1, TCOF1) &M, £ TCOF1 ik i &
HEGEN, RS RS DIt Ak
G T AN E I NAE R ). EERIRIR B IR S
(PR IN BRABE A A, A FE SR B AR LR R e 5
TR, RZWR A TP, BIWAHR T =E
FHIK SA-B-gal 51 W25 MK, RIS (B8 i 5T A Qi i)
oS0 AN 5 R BURAE R =70 RZTR A R4
WS 5HEERE. IR AN = BEH A A R R
F BN T B o g S R AR, b
NEWT A R HERR . IF el m IR D Ak & 1552 1)
JIEJRE /I8 BA il T K ST R0 R I B BORPE 2
T2DMI80,

NEERRFRECIE R, R EEE. FME T,
BOEMRCE . MESE, O L B L ED KB,
FEG DR TE IR VB KT, 2 RIRIT
a7 Mgy e —B0, BRZERUESE, /NEERRIE
o BRG S ITEMEE TG B E S 3, 2
TELRLR R HE SR, A 230 MAPK Al
kiR Dy relEAS A% A F B (nuclear factor-xB,
NF-«kB) {558 IIEL, 7524210 g N8 i 4
SR RRE 5 3282 /NBERR 3 a1 i R B 3R
UM DRI B AR DD RE A4 S 1t RORE S
A R = EALH 2% T2DM . 7E 2508 il & 2= 41Kt
Jiif, TSI RARRE IR R AT T DTt E
AMP/ATP M, 0 IR E RIS AL 8 F S 58
P&, AR I A ] 2H 236 2 e L5 i T TR A
FEA RS 72 FEIREY B ARBR R T T, /NBE
T B H51) N B X N2 NF-kB A3 1 980 S B, ik
DA kAN, HATIEE R Toll #3244 4/k8
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FES LR T 88/NF-xB il i F# Ik TNF-a. F1 IL-6 Z5 {2
RFFKN, FEROEAZ R+ E2 MG+ 2 J@ig b
WML INAG-1 SPUA bR, TERRIEHEEA,
SR 2R EL S5 A R 119384,

Wi Bz Z N A B AR E D, T AR
TG B ey, Hyisefe. suk.
U E L AR EST, BRI ST UESS, #i ) 2ot
% B8 R P IR VE AL ORGP IR B B 21, il B2 R e
AR HO T B AT B S S S R S B 4
Jif A ik 22 R 1 A 3 PR & B 4B I T,
RIRE B ARSI OR R . e Tl i S 4R
BRI & AN D Re B, FF 91 KR RE SR,
B A TS A% O R FL B P R I R LR B S Tl
B, WORIKBNIRE B AMREI D REVENE R IAL i 1R
By BEDR e s 5 43k, DT 2 T 4G5 FE ORI i B
HHFIThRE, XPUBRE B AN EEZ IR EEIRE,
A P AMEE RS IE , MR 208 MAPK B 5 2 i
L] 384 568 767 26 B B0 L, 1890 PI3KVAKe {553 6 1) o
21k, 5 PPARy SZARAH BAE AT, $Mi] o~ 2 b
A a-VERD BEVETE, FRARHLAR MBEAKT, SaERe B
S fa A 87
3.2 EAREZHMMBRRTIE T2DM a7 PHE S

FHA T2 2 4Rl ), B RIRGE 2 4 His
BR3P 1) R 24 S i 1 s oy P A B, AR
VIR EFE AR R W RS T R 2B
T7 RISy MEIRTE A AT H A BRI
JoR & B A S T A M, ORI IR B A 1) 75 43
WIRE, SEENUARERIRZELIRES, S T2DM 1

K2 W B R B TR R 2k Sk J@ A A h 42 X
[RF BR- D52 A2 B B DUBE i R R AN G, 2
W AERRGE &, WENGE, BRAVUNE. biE.
PR SFEAEYELE, ErhEfR g2 A
FHEAER MU EILR, SR MR
M2 AN BTG R 200 . 2R R+ H ) o-TF
FHOLIR IR AT S50 456 T B H K S-H R
PR BRI EE b, ARSI L EE:, dEmeESeE 2
IR IE AR AR R . SRS AT E N
TABfEEUE p38 MAPK 5 5 1E K, 5K p38 HIMENR
WS AL IR S R I TR T BT (W
TR R A R R & [ B-3 (cystein-asparate protease-3,
Caspase-3) IBS V1], MIMTHEFPES S 240 M T,
ARG Z A RES . BARIFR N A E X T

LRy B AN B i Wy 4 PR VR R AT 9
H A UEYER B TR B 4 Thfe . Cotp
R, HALHI SRS B 40l Z A% OF IR CEAL
RS RIERUHD =M. 7£ T2DM 1, NOD
SRR IS5 1098, 3 (NOD like receptor family pyrin
domain containing 3, NLRP3) X1 48 0E & T
R S RIBURAR W R ALF SR R, LW EH R
Al A 45 A NLRP3 /9 Cys279 7 x5, BHWT
NLRP3-NEK7 fHEAEH, ] NLRP3 ZAE/MA )
Wog, MRS IL-18 S8 R K BB B i
4 R R B 2R UM, SEBIGE T2DML [ T A
I VB,

/NERASEBISLIG R, R AE R FIZ A
WD WE PRI 2 POt RORERIE 1. BB B R AR
2 AR T I R 4 R RV TR RE AT, I A
HAEZIMIERRTI 25, B e S5 =T
AP T, H ARG T HERR S| R A A R
5 Uy L RN AR PR 78 A0 I PP 6 3 o AL ) ) T,
T IA Y0 B J8 A R 3 O IE S5 Ae 6 J8 i s /b 3st A%
AR /) BRI Hh 5 8 7 728 1 A G 19 32 22 41 i AR
BRI — B MVRITIE o k70 B Je A R 2=
AR [ 3 2 40 M P O B R A R A A Sl O
HAE B A2 F1 B 8 K Ik B8 S T
TR M4, T8I ]I S BT TR K T
REM R R T(E S B, M 0% Caspase 2%
R, A T 2 AR s Al R A R e e st T, A
WA E SR (diet-induced obesity, DIO) H R
/N BRUCARR TN 5, SXTIRZH/NERAREE, DIO /)
BB RE 2 J8 DRI =TT, RRSE 10 B, HE
T2 2 A AR D02, BFCRIA, RV B
Wi R AR R 11d )5, BB PRI B B3 R A T iy 2 21
)28 L4 B />, SASP K /K P thfE ik Vb #
JE I 7 22 b B 5 PR3
4 HES5RE

ASCHGE “HLFEE p RS R AR R
X B, REMR T T H A T2DM KA K EH
(k%O AL, #8713 32 20 M an eT a5 e g
5 B 4R AN S B M 4L 2L ThRE X EL R IniE T2DM
k. BARTIS, RS B 40Mu )2 Bk 58U
S 35 IAERE, T i U 200 A %) 5 3 U ot i i
RIEFN SASP 43, NS4 B IR B FHHLhT. XK
HLHEIFLFEHES) 7 T2DM FIRA SR . b, A
RV T A T SCGE A 5 2 1 2 R R 2
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PERCMIAYT T2DM RS FEOEL, B3 Z 4 4 )
FIREZEANIE R SR, HRTR T2 erp gy
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I BEL” AR Lo BIL, 7 32 S L 56 28 A )
5 BRI P R B g 25 AR, i B 2% 24 2
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B 56 UE TG 1 2 4 R U [RIGUBR S B 240 5 I s 2
IS LA Rl S 205 T W T2 bk 5
AE TGRS, 2 K 25iE R e
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WA, DA 9G35 22 40 A R AT 3k 0 0 24 K
T2 R E T2DM B TP ) 2 N R
PLE- S R NI TR NI AW 1 R ot
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