- 1520 - ‘? B A& 2022 4F 8 HE 63 445 16 ] Journal of Traditional Chinese Medicine , 2022, Vol. 63, No. 16

R&&b% ik

DOI:10. 13288/j. 11-2166/r. 2022. 16. 005

I BREEAL” R B R
W A i 0 L

AR, WFH, B, MR, AR, ARE, due s
1. AR EEZY KB B e, DU AR T 4 2R X 4 3% 395, 6100725 2. ARSI i B 258 350U ) 1| 4 B 500 %

(FE] AT “MEiEN” KT E 2B IS X8 Rk M B 20 e a3z 69 B T AR o W By P9 5 ik 4m fEL 18] 43
BHRAFEHBRBRRLDRTENELRE, ARMMALEE s NI LA T AT, “KE” Mhmk
BAEMERIRE TP REA T AR R, REIEA” IR LS I B R RS e, MK E
WMIRE TG TR E M7 shieievk, Ah “MAAB -2k = BT E-BHES" 5IRH;
K R RAE IR B AR R AR AL, B Rme B REh “EERT HECSHE X R E
Y1, PR B ARiE R WG IR EAR R B T ) 2 B 0%, TR AN, EMP ., @M% LIRS sk
AE IR IR BT e, AR ERM G mieGE, BEHB@IS N, KEMREAEEED, K hERSGE

1“> (;\t

Ept

F, AR E ARG RIR . RS T AR R AT BT

[XEiF] MEiaik; BERRB; REIk;, @ipepis

BRI 2 A IR A Y 2 S T AR [, 2021 4R 4%
e, RERAA S5 3TMCHAE N BA IR N, 3
IR RO 1. 440, JRIAREAL, B
iK10. 6%, JFRERMGEH Y, RS IRE 2
HUME R 35 (Type 2 diabetes mellitus, T2DM) i Ji&
RO BRY, R i B B M v R A R
T 82 PN 4 D 240 L 1) 5 B A P A i DR 2 S T F
FERTHTHT IR, BETE4s , B DhRE e 71k T R
FEIF PRI AR DGR AR T, MR B A4
LBy RART, A 1) AR A 25 A A ) Al
M s fris o, Htbad el =, g
B RS B AT B AR A ER Y,
JWife FEER AR IR RE . SR AN, THIRIE T &
() 8 BT S, RT3 R,
JI X RS IR e . ARV E R G 1 TR R S o3
AT 73 DA FER TR 140 AL D RE I N 23 WA 70 WA R A

E&TA : EHRE A RPBIEHE4 (82004354) 5 [B 5 b B 254 B =y b 12
2 AL R A BA B2 A A SRR (ZY YCXTD-C-202209) ; 14 )11 45
BT A B A A MRS H (2020YFHO165) 5 141148 BHE T
I RHTE T T2 (2022083) 5 DU I 45 b B2 25 4 3R R Bl H A9
15 (2021ZD013)

M HAE S : fxxtem@foxmail. com

P HIRE, PUA R B A g T IR 2 AR
MEIRE. RSz, AHEE, PR R A,
SR A, M. A HFIE R, PRI
1z AL RE S T B I PRI 7 W v JBR 5% ) i v 1Y) 32
BURME . ARSON s HISATF, MBS A
53 V6200 L B i 3 A0 0 o B8 Sk v B 24 DB A B IR
S PRAP 9 5 D B AR AL R
1 AR B IT 2 B A TE R TR B X S R BE
L1 BBy o ik B R S IR B R

JiE 5% B 4 i T BE J& T2DM Ji 18 #F B 140,
S OB ) 0 e R 3R 10 e DA DR T S P
5% (UKPDS) 454" KW, FrizWiny T2DM &3
B AN TN RE M A7 50% Ao Ay, W& R A A 4 B 40 1)
B, DIReUEATIE TR R D BE VSR A L E T
FEER L, FET2DM 2 Wil 10~ 12FEE &K
Az O DR HIT R B A ML B R R 15% ~
50% . H VU5 T2DM A LL, HE B B AN
Ui 2, FUH W IIREER I W, S RS 0
K RO nar A S RH b R T R e v
Ik PR 875 42 8 A o 114 DX B ) 7



‘? E 2 E 2022448 A % 63 55 16 W Journal of Traditional Chinese Medicine , 2022, Vol. 63, No. 16 + 1521 -

1.2 MR B p@iedinE kTG aeiits e £ B

REAIA N 1 5 B 20 MR 2R A fb 4, B 4t
PR 5 A 2 i LI s SR, BN
JRLYE T2 Z AN JE DL R JBE 5 R I D R W T
B 2o MRk AR A UENE SRy B A ELA AT B, B
2 p 5t T B 5 2 AR SR AR AR L HEER
MREBEFE o, BAIMIUE TAHFIMHLANML, #iE 5
PR o 4B AT 45 3 5% o Ak S D Re kB A T
AR DRSS 72 20y 0 A PR A7 A i £ 2% I i 1 2R XL
PRIC PR AR, 3 3R A v ) 25 48 R UE 5 B 48
& R AR A ) IR . T2DM R
50y oy A5 R 1) R 20 2 rh B A B A K 4 A B
%, Hizadfenlas =, B 4upE ok 25 0E 5 i 4t
FRVRITIRE, mERGH . BA 25 Re i ETiA
YA A AR ) o, PP AR &) A0 % oAk, E
MR R 24 WA RE , 2 JBE ) ) e s v (1) 32 2
R

BT XK HEZREE 01 (FoxO1) 7F B 4Hlfie
thim oA, HIhRe S g AnMIbg s . k. TR
UG, AT B 4 fivis e 4 i 2 Ay 5
T WS FoxOLfF S8BT 1A S o S 41/
] B AR L S04k, WA RN R I i B 4 Ry
fiE 2V FERAE . A AL BRI BOIR ST, B
2 FoxO1 AJ 3250 B 4t A JBE - 45 i [ 5 & P 1
(Pdx1) . UL ik JE 21 2 1A 968 s ik A1 [) 50 66 PRI A
(MafA) FKikuwi/b, LR adt 33k o 43 W AH 40 R i
PER T MR 3 (Ngn3), f B 40 & 4401k
MESA, RESWMESREET =2 AT
UL, B Ay 0 2 T BB S D Re A5 5 1
K, Ngn3. Pdx1. MafA 5554 5% [N+ 5 FoxO1 1Y 3
REVIMG, LRSS S5YE5E B A B b . s
I 5% 4 L i 3 P ke ) A S S R

DL IR R, QiR g AR CAETST, T
B B RRT b CUURT Ko bdiit, R4 g
My REAS A AT REE B E . R E W fg
TR RFEE B ANME “BET” Z IR HA T AR
DRIt A R 2 DI R L T IR RS S A D S e 2 S
FAEE B AN A R, SRS HAh A0 A T4 A sk
A6 B AR, i B 4uM KAk, HETTIR R g
PER AN, YRS NI AN AT . B Y i
4 f =2 18] 38 A FH R Aivia Y AR ATL ) sk i PR s 45
BE TS

2 BEEL” RHHEBIATMERENR
IR

T 4 £ I B AR A R
1 CRAR - ARNE) 75 LG DU S8 R 15
CREH) 2 “BARRE, WHRRCRAETR, Bn
B GERICH - HIB) 2. “HAEZ K4,
Fom TIE, MENER A, T (%) X
SHOEFT BOICAR ', ARkl L M4 e
B SAC TR AR, BRI AL, MR
SR g MEMDNREIARE] B X B BE 2 b
We, MR FIER AL, MR, I
W BT LA 2 R, I T L s 2k
{00 P 2 R R A DR DB . — 22255 (R
TRM CTRBRIRIE 19 BEHRA IR T I
BT, KRR, s, sk
Vi, BT SECE AR, AR ) RERT
W, skistl, FHREKR, MR, HEBCEA
AT B D52, AU S S, M
HOEMVE .

AT R T E S A T g
TN W AL RE AP 43 SR FLABT T RE , b
TSI IBENG . WE (BE % . BEMES) K
WL IR T “RET M ORI O
B BT TR, e T B
AR, SN, ORISR, Bl IR
“Pid TS EORE T AR 2 S
i, RIS, T B IR T e, B
SEHE. AT, K TE, AEDIAE L
B 2R ST T e, KO L BB A T A
WOBEAT] , (BUA 55 AL fori  RE
3 MR RRROIE LT B T B MR R A D T A SR B
3.1 AMEA. EEMW., BRL . RIS

WL A RO A 24 DR 19 4% 5 B 55
W, VMR AIE, JR AEAN  SEE
P AT AR TR Y NS A e,
IR A I L R I 02 (LS R B
SRR, IR AT £, LK 2 W
WAE, BRAATFIE . 0K L IS A AL
SR £, A DR
G0, Pt AN . B, SR, i
ek, EA AR, WAPIR A, il 4
SRR S 1 MR | I R . R
TEROFEHUER A, TARCHNIES . JEIERT . SB% . fb



- 1522 - P = 2 A 2022 4F 8 H 63 545 16 M Journal of Traditional Chinese Medicine 2022, Vol. 63, No. 16

W DA I o IRIERTE NS | AN 5
Zih, AR, HAnT, KEEARRLEE; W8
KB, A=BzK, BBARNEAA, (BEkgEs)
AHE: A, SUAARBFRERERFE )
AR FEVe 22, MR A&, i
PRI BB, LIl . HEORS SR SRR 2
A4 g s P2 ISRz, B
i 2 (KM - 2Ktk SHE TR,
FRBRSA”, 2GHEAR . TRERSF HFEMZ ML
Wbl FHRR . S48 EARAETH AR EE, BB
W, WORIRNG, g, IR0, B
B2, ERENIR, A A
3.2 BhMAEE RO B wmi g i
RS, ERAARE (NS, K%, A
AR, HE, EF, K, BR) AP, @
FHEZ Y1, feA 205 bE R B ORI 3 P
SRS AP BN DA A, Bl RS (1
72y, W, B, BB, HWT, K©ER, BN
&), WEMER CGEEE, A, hZh, IR, M
JBE) MR R, AR . BT . e
Bz BLIE G @ as T 22 HA)
JIiRRkL, DAIANZS . EA& . Bk B i,
Z . WIE, AL PES L MR, P R
JLE . AR . RS, AR SRR A BH I
PH, #5 B mn AR mig i< . DR R B, HE
KR RS R AR O SE , fR SF ARG 5, AR RFER
Sy A0 B, DI T R A 2R A, AR OB AR
A B EIE R B 25 DS AR R ) R )
Yk O RE ORI VE T o A/ MRBE M £ 4B
BRI LLL “BB” b3, g, SR
W, FEMIPWEAEY, LN, SoR Y TFRIERR
JFEIHARIE RO (B KRB, (A S8, Rik
¥y aE) DI ACERE . i IR AL, B
R, JHIRE A7 RE R 75 5 Ok U 12 4 g
4 g (INS-1) FoxO1 mRNA Z23k, M i 58 i 48 o
B, (EHRERSW . NS EIRITHIRIA
Hrb R AR X, AR R T
BTy, fF5E R, ANS-HE 2T I ek
TR/ BUB IR B 5 2% . TR e A R L3Rk
PG, UESCHBEVETY S A0 B e, IR LR
It EYEBES B AN HuES SR Pdx1 . 1AL Notchl
(R ) bR, FEIENgn3 KA,
INBNAERE B AL B A, PRI IS R 4y Wb D g i 1
Mo A EIR, ZERET (NZ, BK, 4

o, gy, RAERY, INE, FEZ, R BEAME
AL IR e LB s, s iR Sl
EIRENITRTY 7SN =0 ) S SRR ¥4 B i MO
FrBOREAT2E S R N T RE s e e e R B, %5 TE
MM aris g . RIRHLURE « R N - A2 I 52
B IESE T A WA e ptios, it
MK PR, BEfe itz , SR R oy
WEETT, P BANNIIRE; JRnlfeRtRRAl, R
By gAML oA, KBRS o 401 1R B A0 L AL O
e, fedtprRan e, EEIER S A  iAA i
s, AEFFUIRENE B AN A, BEMIKAE iz
e HEFFIBE R IR IIRE . PRIFIMBERRAS .

4 HEiE

CAT 27 R A0 B A R R AR e S PR 77

JIN BB R OB B S D A L 3 A SRy T 7 A TR R Y

Nl ) TR AN TTRE NI G B N S e )7 S i

Mo L RE T A0 v] BEAF 1R BUR PSR Bk, T

RS 1% 2% 0 4 A HOR AT RE A7 7 i D 4 A AL S5 1)

A S T R 2 SRR . R IS R

ZA, DI “MREIEAE” RYAZO AR BRER Y I R

By i A D RE MO AS S, N AR —

Wiz fkdewl” A AT s T AR

BEPRI B0 B AN B iy “ Z52R7 JREDIRAS, R IR

5% PN 0 200 M i s DR S R T a A AR R B T

RERYE AL . P B2yl A M iz A D e A 2

HEFFI R AN Iz o AR n] A Bh A0S R R BRROR

B EROCTEANN b & B i MG ), e

FHPEARIC AR MEILE RGO, ARSI . ik

. RAVESFZ RS MR R RET

AP PN I A B0 B O e, by v B2 25 ARG

B PR PR3P B DI RE | 245 UM AR 25 A e R P 4

BERL A

Sk

[ 1]International Diabetes Federation. IDF Diabetes atlas
10th edition 2021 [EB/OL]. (2021-12-13) [2022-04-
10]. https://diabetesatlas. org/atlas/tenth-edition/.

[2]JREMEDI MS, EMFINGER C. Pancreatic B -cell identity
in diabetes [J]. Diabetes Obes Metab, 2016, 18Suppl 1
(Suppl 1):110-116.

[3]CINTI F, BOUCHI R, KIM-MULLER JY, et al. Evi-
dence of B-cell dedifferentiation in human Type 2 diabetes
[J]. J Clin Endocrinol Metab, 2016, 101 (3) : 1044~
1054.



‘? E 2 E 2022448 A % 63 55 16 W Journal of Traditional Chinese Medicine , 2022, Vol. 63, No. 16 + 1523 -

[4]HOLMAN RR. Assessing the potential for alpha-glucosi-
dase inhibitors in prediabetic states[J]. Diabetes Res Clin
Pract, 1998, 40 Suppl: S21-S25. doi: 10. 1016/s0168-
8227(98)00038-2.

[Slikgat. miTE¥HE D SP%: M) deat: AR
TAE AL, 2006 43-44.

Lo JRRAE . HARMURFEIE Y], B2, 2009, 50(12):
1141-1142.

[7T]EZ8, %?ﬂl" A, G5 2RO RO IR IR BEIE
WVFLT] TP, 2022, 24(2) :45-48.
[8]SAISHO Y. B-cell dysfunction: its critical role in preven-
tion and management of type 2 diabetes [J]. World J

Diabetes, 2015, 6(1):109-124.

[9]WEIR GC, GAGLIA J, BONNER-WEIR S. Inadequate
B-cell mass is essential for the pathogenesis of type 2 dia-
betes [J]. Lancet Diabetes Endocrinol, 2020, 8 (3) :
249-256.

[ 10 ]Prospective DiabetesUK. Study (UKPDS) Group: inten-
sive blood-glucose control with sulphonylureas or insulin
compared with conventional treatment and risk of compli-
cations in patients with type 2 diabetes (UKPDS 33)[J].
Lancet, 1998,352(9131):837-853.

[11]BUTLER AE, JANSON J, BONNER-WEIR S, et al.
Beta-cell deficit and increased beta-cell apoptosis in
humans with type 2 diabetes [J]. Diabetes, 2003, 52
(1):102-110.

[12]KODAMA K, TOJJAR D, YAMADA S, et al. Ethnic
differences in the relationship between insulin sensitivity
and insulin response: a systematic review and meta-
analysis[]]. Diabetes Care, 2013, 36(6):1789-1796.

[13]KATAOKA M, VENN BJ, WILLIAMS SM, et al. Gly-
caemic responses to glucose and rice in people of Chinese
and European ethnicity[]]. Diabet Med, 2013, 30(3):
el01-el07.

[14]THOMAS HE, MCKENZIE MD, ANGSTETRA E, et
al. B-Cell apoptosis in diabetes [J]. Apoptosis, 2009,
14(12):1389-1404.

[15]BONNER WS. Life and death of the pancreatic beta cells
[J]. Trends Endocrinol Metab, 2000, 11(9):375-378.

[16JPURL S, HEBROK M. Cellular plasticity within the pan-
creas: lessons learned from development [J]. Dev Cell,
2010, 18(3):342-356.

[17]XIAO X, GUO P, SHIOTA C, et al. Endogenous repro-
gramming of alpha cells into beta cells, induced by viral
gene therapy, reverses autoimmune diabetes [J]. Cell
Stem Cell, 2018, 22(1):78-90.

[18]THOREL F, NEPOTE V, AVRIL 1, et al. Conversion of

adult pancreatic alpha-cells to beta-cells after extreme
beta-cell loss [J]. Nature, 2010, 464 (7292) : 1149~
1154.

[19]BRERETON MF, ROHM M, ASHCROFT FM. B-Cell
dysfunction in diabetes: a crisis of identity? [J]. Diabetes
Obes Metab, 2016, 18Suppl 1(Suppl 1):102-109.

[20]TALCHAI C, XUAN S, LIN HV, et al. Pancreatic B
cell dedifferentiation as a mechanism of diabetic B cell
failure[J]. Cell, 2012, 150(6):1223-1234.

[21]CHERA S, BARONNIER D, GHILA L, et al. Diabetes
recovery by age-dependent conversion of pancreatic 8 -
cells into insulin producers [J]. Nature, 2014, 514
(7523) :503-507.

[22]KOBAYASHI M, KIKUCHI O, SASAKI T, et al
FoxO1 as a double-edged sword in the pancreas: analysis
of pancreas- and B -cell-specific FoxO1 knockout mice
[J]. Am J Physiol Endocrinol Metab, 2012, 302(5) :
E603-E613.

[23]WANG W, LIU C, JIMENEZ-GONZALEZ M, et al.
The undoing and redoing of the diabetic B -cell [J1.1]
Diabetes Complications, 2017, 31(5):912-917.

[24]CINTI F, BOUCHI R, KIM-MULLER JY, et al. Evi-
dence of B-cell dedifferentiation in human type 2 diabetes
[J]. J Clin Endocrinol Metab, 2016, 101 (3) : 1044~
1054.

[25]5836 4 . MELETEAEMIM]. Jeat: hEPEZ
fikt, 2012:114.

(26] il s . Jti5 AP afiM]. Jeat: hEPEZ
JiAL, 2009:213-215.

[27]5818, XML, #hoC, & . BT WU FIJE 218 A MG
R ], thBEZik, 2017, 58(17):1458-1461.
(28 A T8, skEE, RlM, 4. 2T M UHOE " Bg R

TR B 5 TR PR e B B sh i vk [0 ). R BEARAR,
2018, 59(17) :1470-1473.
[29]?’]% IERE, ToCdE . I Fas e B FA R R
Fia" 5 M EATZHI] R EAK, 2011, 52
(15)-1264—1266

(30 W& E ok, XUMEnT, AR, 4. 2T M THOR " Bt
PR B I SOR e X AR 9 A J5 X I 388 14 9 1 1 1
[J]. mhEEZeaE, 2020, 61(10):866-869.

[3LJNERAK, BB . TLECBUR s Mr 3 iRy 7 /LR
ﬁﬂ@llﬁfﬁﬁﬁﬁfagféX[J]. HhE P RS S LR
%, 2011, 3(3):193-195.

[32 [ ¥ f . BiflEE h BIR YT I W IE i g [ ], e
<, 1996, 28(3):4.

(33]FE4E, HRIHME , B8 — sl I 2 10 o vl I SCHR IR AL
BT, AR ER 2R, 2016, 31(1):39-42.

(34]RDIE . LAZRARERIR A 18 5 N7 1836 2 OB R AT



- 1524 - P = 2 A 2022 4F 8 H 63 545 16 M Journal of Traditional Chinese Medicine 2022, Vol. 63, No. 16

FAH SRR, dbathBEgs, 2016, 35
(6):507-509.

[35] %% . (MER)ERI] PERE, 2019, 60
(11):911-915.

(36 E MW . IR ERBEE 2 BOBE R OB 20 I R
BT R E RGBT, 2015, 13(20):
137-138.

(373 B4l AR SVEsR[M]. R, REHH, i
MR FRM TR R R ik, 2017:55-57.

(38 1PN . 2 UM PR (T 78 ) DN IR 3R BRI R 5 55 56
WFFE[D]. FEat: p P EEZ K2, 2015.

(391 . “is JBHE GERLE VAT I T8 (2 BUBE R ) 38
SCECHESE (D], w2 R2E, 2014,

(40 ]/, RISCRE, T, S5 . 0% BRI AR T 45 AS [H] B
BRI MAL] HEMohEZ, 2012, 32
(5):442-444.

(41 RZE, A, XS, 45 . FFABWE $A 7 8 0 18 5 JBE &% 20
MR TR S B B BL R FE (1], MR B 25K
“eEd, 2019, 36(11):1802-1807.

[42]YUAN F, WANG D, MA L, et al. Effects of Huanglian-

Renshen-Decoction , a fixed mixture of traditional
Chinese medicine, on the improvement of glucose meta-
bolism by maintenance of pancreatic 3 cell identity in db/
db mice [J]. Evid Based Complement Alternat Med,
2019:1232913. doi: 10. 1155/2019/1232913.

(43 ]XIAE, k&5, Fefilt, 55 . ZrE 5 0 i PR I Rs %
BRI R FRUBR IR 1 SR Wy PR G JE TR 5 Ji T TR 4 52
ML), HBEARE, 2020, 61(2):152-156.

[44]FU X, ZHOU X, LIU Y, et al. Exploration of SQC for-
mula effect on type 2 diabetes mellitus by whole transcrip-
tome profile in rats [J]. Endocr Metab Immune Disord
Drug Targets, 2021, 21(7):1261-1269.

(45 3BARAR . 28 D7 % KK Ay /)N BUBE PR K I 45 95 78 2
S R RS (Y S IS (D ] U« AT BE 24 K
2, 2013.

[46]ZHOU Q, BROWN J, KANAREK A, et al. In vivo re-
programming of adult pancreatic exocrine cells to B-cells
[J]. Nature, 2008, 455(7213):627-632.

(47 )9heris, T4, W0, diaria %78 . 1% R e
AW ], 351%, 2012, 34(8):985-992.

Exploring the Mechanism of Traditional Chinese Medicine in Regulating Diabetic Pancreatic Islet Cells Fate
based on ‘Spleen Governing Transportation and Transformation’ Theory

Leng Yulin', XIE Ziyan', GAO Hong'?, XIE Hongyan'?, XIE Chunguang'?, ZHOU Xiujuan', FU Xiaoxu'’
1. Hospital of Chengdu University of Traditional Chinese Medicine, Chengdu, 610072; 2. Key Laboratory of Traditional Chinese
Medicine Regulating Metabolic Diseases of Sichuan Province

ABSTRACT Based on the theory of ‘spleen governing transportation and transformation’, this paper discussed the
regulating effect of traditional Chinese medicine (TCM) on the fate of pancreatic islet cells in diabetes by assisting
spleen and healthy transportation. The cell fate switching between pancreatic islet endocrine cells is an important rea-
son for the decline of pancreatic function in diabetes, mainly manifested as dedifferentiation and transdifferentiation of
B cells, therefore, remodeling the pancreatic islet cells fate has open up broad prospects for the treatment of diabetes.
The ‘spleen governing transportation and transformation’ is the core of the spleen to participate in the transportation ,
transformation and dissipation of the essence. And in modern medicine, the function of the pancreas belongs to that of
the “spleen” in TCM. If the “spleen qi is constraint and obstructed leading to disordered transportation and transfor-
mation”, and if the “spleen gi is depleted causing powerless transportation and transformation”, the ascending and de-
scending of the ¢i is abnormal, and the essence cannot be dispersed. This basic pathogenesis is closely related to the
core mechanism of B cell ‘silencing’ and identity ‘loss’. The main idea of treating diabetic pancreatic islet failure is
to assist the spleen’s ability to transport nutrients. By supplementing spleen ¢i, enriching spleen yin, unblocking
spleen collaterals, and removing spleen turbidity, the function of spleen governing transportation and transformation
can be fully restored, so as to remodel islet cell fate, maintain 3 cell identity, improve the pancreatic islet function,
and restore blood glucose homeostasis, which provides ideas for explaining that TCM treats the diabetes and protects
the islet function from spleen.

Keywords spleen governing transportation and transformation;; diabetes; pancreatic islet function; cell fate
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