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Research progress on the regulatory effect of resistant starch on type 2
diabetes mellitus and its mechanism
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ABSTRACT: In recent years, the global prevalence of diabetes is on the rise, and how to effectively deal with it has
become an urgent issue. Resistant starch (RS) has been recognized as a promising dietary fiber for the prevention or
treatment of diabetes. Therefore, exploring the hypoglycemic mechanism of RS has become a hot topic. RS refers to a
class of complex carbohydrates that cannot be digested by digestive enzymes in the small intestine of healthy humans
and enter the colon. It can bring many health benefits to the human body by fermenting and promoting the
proliferation of colon microorganisms. Based on the research progress of RS at home and abroad, this paper reviews
how RS prevents type 2 diabetes mellitus (T,DM) through intestinal flora. The results showed that RS can stabilize
glucose homeostasis and improve insulin resistance by regulating intestinal flora disorders, and promote the
production of intestinal metabolites. Secondly, RS can also prevent and treat T,DM by reducing inflammation,
enhancing satiety and reshaping the intestinal barrier. In addition, subtle differences in the chemical structure of RS
are essential for regulating the gut microbiota of human health. The review provides a theoretical basis for the

development of resistant starchy foods with adjuvant therapy for T,DM.
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Fig.1 Classification of starch and resistant starch



252 B dn 2 4 R R I A 4R

FH15E

I AR 50120 RS {0 B Sk f L7 20 i
22 80 AR, FHZ BT, T HX I A
BT S, RS WHN R —Fh a4 7, fis i
T PR & TR 25 T8 (0 A4 Kok kit T,DM 2 1 F PO,

T,DM G # 2B R p AL REREAG A S5 2R, Xt
PR T MR 7= A P78 R, 184 A 1k, T,DM 1
WU KL AT B R . H A Ak, T.DM T K
H5UREmOIMEK, WA RRRL . S EYE . XL R
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Hh, KBRS B AMUE T IAIE A RE, SR T il e A
DI, FE XA A T Rt A RAnd LI
FUPBT R, RS TR WENGE TR g AT . RS %R
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% NEEPIMETE R (canna edulis resistant starch, Ce-RS;)AJ F#{K
T,DM /NRUALKE, 236 TR SR FVRH &, Jsps B 15
AT AT &SRR T R, RS, B T
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R 2 A S BRI R B A BTN mT e T
T PRI L o A A R g % 2 A Dk e e
K, TiBh T.DM. RS. BB RS T,DM MERILE 1.



559 1 K

L GUVETERIXT 2 BOBE PR B8 15 11 T S ML ot 5 ok Ji 253

%1 RS. HEEHS T.DM WXH

Table 1 Relationship between RS, gut microbiota and T,DM
ol RS i1 o MR s e it 2%
bR = i%?iﬁﬂ‘“ﬂ IHUAR LR e jCI*Jj(
[UCERET AN . _ RS, AT LA i g1 480 4F T8 B4 400
N % AU B g ’
A RS, WHNKBER S 39%. 70h  BIRUFEFEET [EE 25 SCFASs (B [51]
ZHiHER . EEREE ) .
STZ iF 11 RS 4 1A 18 AE e T.DM A
= - F TIEATF 1 5
ENE Ce-RS; DM /B 2gkg. 11 fﬂ%ﬂilﬂ’%ﬁ@% HEEREA TR e —— [49]
FIZEAAF RS |
C5TBL/6J HEPERE i A RS Al A g iE Ay, i
%. 6 )& UFFEE . JEREEET ’
K RS, B 6y 0% O BUFR L R S S P S 3 521
‘ L .. BRSH ) B A AR
I BRS HEEE 4 6 4 BRI SR AT A“Em%lfﬂ?ﬂgggigﬁigi 53
CSTBLI6 /ML N RRER R Ay o ¢ R RIGIREASIRNE [53]
PIEEES
) I I LRS; AJ 3 1 3 45 /N BB g 1 ok
T LRS; KE 15/;’1733‘ Egzzzzggﬁz BBt iR SCFAS 74 A1 [48]
) 5 B W
CIRCEtAT ) .
. . L S PP R R R Y T I i
PN RESRER 20 HRAERE 4% . 2 JH TR B T =
o u\ﬁﬁd;:u\ WA 34%. 28 KIGH W ARSI E | S [54]
AT ORI R E A2 A
e 2 19 IEHAE GLP-1 and Ji FERTRLY, e
RN R RS, L 40 g/d. 4 J LDL-C # BUN, gi \‘SCFAs Al GLP-1 2 FmiE  [47]
[EsKiid
) o RSc-2 il RSc-4 HAA R TER .
HliRk Sy FE R % a7 _
T A RS, 1 RS, N R W 20%. 24 h W SF SUEATE UL L 25 TE 78 ) [50]
T o4 35 i RN 1 R 2 B R
BN HAM-RS 18 T, 0g. GLP-1 and PYY AL PRARIE 2y } 75 55
> - 2 @%EEIFA 6% -1 an T ;;Yfgrrﬁ@:ﬁmr{h, #inbﬂﬁiﬁ [ ]

H: FEEPUHETE R (buckwheat resistant starch, BRS); & EL5E F KBTI JEH (high-amylose resistant starch, HAM-RS;).
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i 5 4 R Pl PN 95 K 4 A AR S A S (L5 A R
HHIA TDM) R ARG I, 1 A b 18 A= 90 A 1 IR
AR S 2 18 56 2 AT LUA TR T.DM $ 468 1T H. .
N Z KA B E R R b H SRR 45%
T 65%. SR, BAKAG P A BT Mo S A R i
MIREN . AR, —2eshPils — 80k, AHRE s
WA AT HUPETE A 7, W LA SO RN B R TR,
AT D2 AP o A8 8 S oy 0 H I =R K, DA
% I AR VRV BE G R K0 i R RS Y
KB 2s77 4 SCFAs, H CBR(C2). THER(C3)FI T R
(C4),5 SCFAs BEM 95%LA . —IAFFT & B, Ce-RS; I
PABEAIK T,DM /NG IA, 22 J&H )™k SCFAs i iiE

2R =F BE R N, SCFAs 77 A i TN R AN 2 BRI 0 FFF I X6) 45
EIBER AR, T RRAR IS . 55 A — AR R I, 4hbE R
/NIRRT RS 2 30 K S FRAIR, M AR AR I AH 5 B g
BRIFEFHER (Insig-1 F Insig-2). JRBAALIEH (Acox )Y
FIRTE RS A2 )5 B BRI AN, SIBARS R, 25
B LAY L 4N GS2 il Glycogeninl (GYG1)I kg N
THIRTLL L, RORIFEE G Bz S A TR, e sl
SR, RS AT BE3E o 0 D 5 A T A A T ke AR
BEACOE . M4 ZHU 07, M1 ar s £, 47 —Fi M\ F
A TP BRI RS T UG TR /1 BRL A JEF U 25 B B
TR R ) 2 UPE(IS). BEAh, BFSTIE & B RS B3
FEAIS T S5 05 525 0 G HR T, 00Tl 192 s 17 VAT )12 2 K
(PEPCK) Ffi /K A6 & ¥ S5 i IG 14 45 45 % 11 (ChREBP) L) &
W JEE BURE(GSK-3) ) mRNA ik, Z5 FFrA, RS X485
IWE IR (R AR A AT e -5 TR 1B AR AR DG 8 iy R
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H TR VER 2SR | SN B A S RS R . FER
1 24 AR ZEIF ST R, CSTBL/6T /N BURIME S A A R 5
ELHE FORTE R (RS)BAE F K TE R (RS4) 14 = B Wi 1 K )
SHEAMIE RS, BN L, RS, 4/ BIEEE D, J5NiTH
HH/> RERHFEE £, [FIFE, RS, AERRMKRNE MR SR/
BV i 1 R A 1 P I 5 B R R R Y DRI, e i A
AT 2 B T 1E 0 RS, Ja 08 P 26 AR 2 12 22 ksl
FrE . e I — AR ST i, RS, I8 7 R IR R BRI 2%
FFAERR BT . SoMERE . O MR s . R L R
FBEARI AR A lE, X BB R FHAlE RS, JAITE
il P, AR5 —1 27 A SRR G Y 2R 5L b4
R, TR E iKY BT E], &5
TR =5 N 7 A TR B 2 R PRSI 15 Ak, (R B i
T T MM S, TR, —IREHLBET T 5 R W, RS
B AEFRARAS 5 LS . RS B GLP-1, FRWHAEE T #%
WK, A H TR WA s, 5L Bk G
TEIRYT R AL PG TR PRI HT 51 T,DM F8 45 19 25 JE 1
WL B 20 3 AR SRR AR SRR O T L, AR
REHEIN RS 2RG8R0 I AR S A AL
T kie

B2, RSIEE T /MaXTRK AL PR LRI 0, M
M REAR T MM AKE R 3. 2 KB, RS Wl iE T & I
FeHE SCFAs, Hod N R R 2 B A 0t JF 0 o) 3 280 Wl ) A1
AT RREAR LR HEAh, RS T4 FEE 1 L i A A
A 5 A B ATC R PR O BRI AR K ST, I s 3 o £ a2 g I
AL R B S JE IR SR e, BJm, Ptk m e
THFEIZE T W X R K AL S 0T AL AR s, AT 5% T
TR B XS HLEIERAT BT AR Mg A, DA 351
BT R R o
32 HMEBRDRHERM

WFFE B, RS AL AT LAES B35 s 4 K, 38 0)
DASk Rt g i R AUk, AR SIS A . A&
il iy SCFAs, ‘&) LME 15 /0 JBEBHE kg, It
A REVE N E AT Hp— AR TR, TE
HE fre R PR 5 sh A R, TGS Je DI e R s 2 25, T
i A 045 TIF B AT LA R i e 5 38 a8 T
W pAIPA T . XRS5 T RRER I L B R
AL BRI RE AT 6, ICRTAYBFISAESE T X — &0, —
BHFIT BV UEB RS 5509 SCFAs 28 fb5 T.DM & B2
(AR fildn, —IafFsR32 i, 4 RS 5| MK EH Al fg
Sl BN Y SCFAs f7K S-S0 il 38 i 15 R e
A RS WJ i1 & W b I 18 DA AT, B £ A TR A,

DA R, T T N R R A A, R
S FE AT B, F RS, B RS, £ R 8OF BUBHF 1A A
o BLAT TR 00 2 B 4 00 57— 3k e M R R KR 1
UL H T ERERMBTRIEME M FE, AT
SCFAs HJ-& A, [F]IF AT fd A2 T 17 1) A BRI B A4 B 35
SRR, iR 1ST. R, fE—3EH % T,DM &
HREGR H, 5 ARG T RS X IR A5, 253,
HEE RS 19 T,DM M ISI @R, X ATfEZE i+ RS
P49 $0 A VB0 T Mg R W T R MR AT R R
By Z A VAR, BGn T JBR B 2R 32 R i B AR, DT
PR T R AU

TESNATR T, B R RS BE R R usbE,
] 5 6 A SO R PR 2 T s A P A
WA RS B/, 5% A, 55EMAYES),
PEAEUAERRYIRR, X R RS Al AETEART R AR b R i
F, RIE A A S R AR BRSO 1 1 TR BELE RS
AT AR R A SR b VR ] F2 i o SRR A G
ST R R 0 T, DT L UL T, g R R
il MR EAT 2R AR, Hh R IS,
X JE AL E AT S RS [F) A 2RSS Aok se i, B : G
A X 3Z 44 (farnesoid X receptor, FXR)FI G 25 [ BBk I A7 1A
5(G protein-coupled membrane receptor 5, TGR5)!®!, Ji i1 114
WEHE R W], TGRS B W] A o Jry &8 HIR R B3 0TS A0
GLP-1 J3 WA HE LR £ P bR 114 15 Bl 1B & 3R IR0 ) O
Pl I E AL G R, & A AEY R RS
A LLAEZE B HESs, EC EE R AU, [FBE, TOMOMI
SFUOBARE, T 55% JBRIR MR KA - SO 2 g
KIS J, S5HRFRBT 55% K BRI AR R 5 R AU i £
A, BGE DEE RACHTALE .

£ b, RS TESUE AR IR IS 7 T (AR 45 AL i T 7E
HATHP TR EZE R . B, RS BRI IE 2L
AT LUHE H0E FXR, 500 1S U A RS o ;X R AT A
T A 2 M 12 25 1 (glucose transporter 2, GLUT2)[i) 5T fix
gL, PEdE Akt BERR I, R, RS Al FEARAR T 224
HE R IEPR SRS, WSS TGRS {79, Mt
JEERR B 2B R (A9 5 R ARV
33 ETHEERH

APV R AR R T I BRI AT AR i B
AW RERY LA, B AT BRI S SO A T A R 3 A 2
BT T,DM MR, BOR B2 e R W, M iERE
PRE SR G, FE9e b, Bl W 2H /Y 4H AN B B A e
AFAL R T A W2 | AR RS RSP R, f)
n, RS, fU#F RS, 23 5 BUF BUBFT 1 R B ELAT 14 1)
FREEHINCO, MR, FEME RSN R BE R G TSR, HiE
T RSy HIHAFE AT LA I S 2L BIAT B A RCR T8 R pH KO,
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UG A 25 SCFAs HYIE RLC . 7E shi 5 bt A5 2L L
S, W EE R, mPUTE TR AR AT LR 1 B
TE L YRR B RS R 58, LHR 25 1 Hh i K T o R
BRI, ARXF R RRARCY, peAh, —IEAT AR
B, EEE RS HEAKEE T WIS W IR R PR 10 A9 i
A ) AN T A R AR P B, I 2 SCFAs AL
YERI A SR, s 2k T W, i i o i 5 A b
R Z FABAFEA AR . i T e Y 1 1 Ak
SRR R T LA 98 R R, R I SCA B el A
TE P LA R 1 R R T AR T -

BEAh, MR 2 TR SRR BH, REE e T R R O 1
AR By TR B BN . RN AR
Wt iE SCFAs . ZRER(C2) . N ERER(C3)F1 T BRER(C4),
EATRARN S RRZH SCFAs, B TE i kit . fe
HIHFETAT . BT — ROV LRI, AT
5 e, sk T,DM, S5m i i fa s mpLsA [ 7,
24 SCFA j=4ER, B BE T EmE M 430, W GLP-1
M PYY, XU R S5IHTRG MRS G, MR, #
A RS, W] LI/ K B FRAR D I FE il R i, X 5 iR
PYY F GLP-1 /i 52074, NIELSEN 25 s 18 &
BUPETE R BT HE (A AR RARAR G S KL R ik . IRk
A 2 N S0 R, 45 SR 3 4] ML s J 1 27 4k H RS
M2 T RRER M B T, TGS Ml D H AR, 3 &1 I 2%
AP LR RS ZEHCHUI T . AR S R A T AR
JEH T PYY (U IE N o0, FEEE GLP-1 4336 1 [H] s 7
Tl & 5540, MINY VR B, R NS REHE S
30 3¢ HAM-RS, FRABE, $54% 6 G, HAM-RS, 4114 PYY
R B S TR FF, MEHFs R, HAM-RS,
AT AEE I N R SCFAs S ek 3 2k Fe v i 2 v,
$& 55 T,DM (5 i B 1) 28 T Jok 5 3% 0 i 302 W 7o
A AU SE kAR A, e B R R LA T Uk
ORI A G, DT B LA FE 0 i, DA T R A1 A8 b
BRI B XU o

UT4EK, SCFAs SRS RO Z#m,
i U7 B X B A ) EE R 2 T SR AR R AE kB R
B TR RS T, nT R RO B A M R AL LA Rk
Pk, W T,DM FHEREVT . 55— plEALAS CAF e i T
SCFAs X HoAg 5 7 11 22 — 5 i) B4 A AR RS f A4
AERRASUS. A5 & e R X R T AL T BE R &R
45, B R APRE/NG TC R RE i, bk — S Rl AR
FEARRIER IR . H T A R R 2 B i 5 5
MzhW) [ B AR5 Re P 7 2 o) — i X T et v %
AR AN B Z A AS . WFFT W, i 40 v vl LA 3 i 9
T -1 - UL 1 P 0 A1 55 3 S R S ) R L 4 R
REREACI™L, WA . 0B i L2 ) B O R AE A A RE AR
AR E CEIEN, EBCR G . B BRI

WEEE, @i EMNSEmE N PR REREES, W
PG R AT, AT, R R AR I
R R, W B T A E i A S
AL RE LA FI LR 4 1k

25 LR, RS M AP DL T AR, 40k 3 28,
T8, RS AT AR R A R T AR e 0 i aE s, o
SCFAs, JLWR, RS Al LABEINZLER P . WU P 5545 25 1A 19
FEE, BRI . RIGFH ESEEF R FEL, NSy
s R . =, BERMEYREE W2 RE RN L
HHAhhE, Wi SCFAs T M AIfERFA R, I
P EA T A B 40 T,DM FIACHE
34 BORERN

NIBEAFAE— DR £ 7 T B i B s R 458, (0 d&
WU A ARG RE By, R LABH Lk R 22 o R A ik ALY
IEFEN T BmiE TR A0 . 200 e A A i 3 34 A
WATE YR, REAE AU Ik AN N B R SR FEY) FEa
WATEFERSE A MV o SRR, b Y2 A 38 32 1 ]
BRENIEER  DURIANE AT, TERRE, 5
RFE AN, 51Kk A SR tEpem i &AMk R, &
SCI i T8 o B T4 B AR, R RZE R B R
YIPUIEAE  BRG B RS AR EE 22 4 1 B B g IR isf
HBBEE I, 51 W R IR P i ig 2
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