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B OE: a6 RiTEHRPN 2 AERA (Ttype 2 diabetes mellitus, T2DM) Kk R B @& Hm. Fik: ¥
35 Ptk Wistar ALY A= G4 8 RAEAE 27 R, ® AL KK REBIH, —AEEME A S REEIE
HERIER Z A5 & T2DM K SR, R E KRR,y AEAE, ZHRMPBH., —FxURA; fau, #E4a4
BALEEKEE SmL, ERFBAEIAEZFHET SmL, —FRWRAEDA_FHMKERZEEF 5mL, &£
6 B HRAKMNKR =M AeAs (Fasting Blood Glucose, FBG) , THEMR&GU KA LEMHALFHE, ANLEH
28426 KM B T P98 3R 58 B F-a (Tumor necrosis factor-a, TNF-a) . @4~%-6 (Interleukin-6, IL-6) , Fo'% %%
#% 8 Occludin, ZO-1 89 %k ; UAFEE G (Zonulin) . W A& ZE (Lipopolysaccharide, LPS) K-F; siF
TNF-o. IL-6. ZM M % % (Fasting insulin, FINS) K-F, i+ H M & £ K454 (HOMA-IR) . &R #EAmX
RO BAEE AT 2 LR at#E, Rt PabEmintd, EHRFBE., —FRUNE KR LR F AR TR
M, G aguamb, AW KKLEWH TNF-a. IL-6 &% @A k& (P<0.05) , Occludin, ZO-1 & & &R &E MV
(P<0.05) , Az + Zonulin, LPS. TNF-a. IL-6. FINS K -F £ # (P<0.05) , FBG. HOMA-IR # &
(P<0.05) ; HAAR w4, ZRBAKKLEMH TNF-a. IL-6 & AKX RV (P<0.05) , Occludin, ZO-1 & & %
k¥ (P<0.05) ; f27F ¥ Zonulin, LPS. TNF-a. IL-6. FINS K-+ TF % (P<0.05) , FBG. HOMA-IR F %
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Effect of Yam Gruel on Intestinal Permeability of Type 2 Diabetic Rats

HONG Xuepei, PANG Shuqin®, GE Li, DAI Yanling, LIN Xinjun, LI Xia, WU Yilan,
WANG Guanming, ZHANG Jiahui

(School of Nursing, Fujian University of Traditional Chinese Medicine, Fuzhou 350122, China)

Abstract: Objective: To explore the effect of yam gruel on intestinal permeability in T2DM rats. Methods: 35 male Wistar
rats were randomly divided into blank group (n=8) and model group (n=27). The rats in the blank group were given normal
diet, and the model group were fed with high-fat diet and intraperitoneal injection of streptozotocin to prepare T2DM rat
model. After modeling, the rats were randomly divided into model group, yam gruel group and metformin group. The blank
group and model group were given 5 mL normal saline, the yam gruel group was given 5 mL yam gruel, and the metformin
group was given 5 mL metformin. Fasting blood glucose (FBG) was measured every week. After the intervention, the
histological morphology of colon was observed, and the protein expressions of TNF-a, IL-6, Occludin and ZO-1 in colon
tissue, and the expression of Zonulin, LPS, TNF-a, IL-6 and fins in serum were detected. HOMA-IR was calculated.
Results: In the model group, the intestinal villi were incomplete and sparsely spaced, accompanied by neutrophil exudation.
The above situation in yam gruel group and metformin group was better than that in the model group. In the model group,
the protein expression of TNF-a and IL-6 increased (P<0.05), the protein expression of Occludin and ZO-1 decreased
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(P<0.05), the expression of Zonulin, LPS, TNF-a, IL-6 and FINS increased (P<0.05), FBG and HOMA-IR increased
(P<0.05). In the yam gruel group, the protein expression of TNF-a and IL-6 decreased (P<0.05), the protein expression of
Occludin and ZO-1 increased (P<0.05), the expression of Zonulin, LPS, TNF-a, IL-6 and FINS decreased (P<0.05), FBG
and HOMA-IR decreased (P<0.05). Conclusion: Yam gruel could reduce the intestinal permeability of T2DM rats, and then

reduce the systemic inflammatory response, alleviate insulin resistance and improve blood glucose.
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2 AR R % (Type 2 diabetes mellitus, T2DM ) J&
— PR, B FEHEHT (Insulin resistance, IR) J&
T2DM A A: | KRR SCHEIRIEEN 2 ARl S R £
RIAWHELL, B 2R AWHE 7R T2DM R AEX
JE& 5 Jign 38 T AR R DI AH O 2 iz 38 S AR N i TR,
T2DM FE A& 78 R AL, BARR B A F N £,
i A2 BRIV, ORI RS MRSV, WA g 1 ot
FEZE AT RE, iz Wi PERG N, 138 N O A
FHIE . FERSWIAN G BB B2 H L,
O SRR R (AN TNF-a. IL-6 55), Y5K
SOINEEA AN SEARE BNV, X Rl IR B e 52 R F
AEASICIRIR S B A, TR R M5 214 &, N
JBE S ZRHRHTE O I NSMASE W, f An B M A I
4 B4 35 4% A5 5 IR (Short-chain fatty acids, SCFAs)
HAREARNAIE RN SN, ANESE g K BB AE ], fig
AN bR M B A ik, (B 52 30
JiE e, Rk B IR A A ECE R
ZPUSE), s —IRE A T BE YT Uy, PRVELH AITHEST
KB I RENSAE Bt T2DM B35 153l P SUB AT B
A, R T2DM K BB 8 PN BT 5e = [Q T | AR T 55
AR WA, BEEI B RREZEEL . 3n SCFAs &%
FEOTOLE I 25 S AE U T T2DM K BRI T T
BE. BE SCFAs iy LAt -, 7T 22342 T2DM K EUY
T JRAE SN, YAz b B B R AR I 3REA, FRIR
g E TR, T VA A B SORE SN, PR R B F AT
FEAR MR . ASWFFEEE S, T2DM JC RS, 3 i WL g%
520 R BRAHSCTFE AR 1k, PRI HIHXT T2DM K ER,
iR r s, DU S ik 0 PR PRI o Mt
IR PR AR AR
1 MRI5REE
1.1 #MRISEE
35 M SPF Mtk Wistar KEL(8 %) i

Wl e LI s RS A, ST IES: SCXK
(J7)2012-0011, /AFE (180+10) g, FEH A 2EBhH HLL
TSR s R IR (R I 5+ 2019-33); =i iE Akt

ARS8 Bl 52 AT BRS w1 (R R ) s AR L
2 AN T R Ao BE 2GRN XU

81 IE, 0.85g/ )7, EIZ5HET: H20023371; FEIRIA RS
2(STZ) Sigma 24 H); MAHRYL @ DUIRE4:9)
BHEA PR Al BB 2R (INS) | 3% 85 K 22
SR & EEBAE AR IR s KRB 3R -
6. MIRIRIEI F-a . PNHEZR BEIE S22 7 Ariakon) &
P A MR A BN W AR R TR LU SR LT

PZJt(DyLight 488)bric FHif 1gG. BRI SABC-
POD (% 1gG)ifH & . KE AN ZE-6 Pidd. Mgt
- PodA . PR S AR EERA W75 . EDTA $T
SIS W (10%) . PUARFEREML . PBS e sy
HAEAYRHEA R A

Contour TS FEZ5 B ML MHAY 75 [F= FEH- 2\ &) 5
ELX808 HIFFER ez A iM{Y 3£ [E BIO-TEK 2y #];
BX51 Biss  HARBRME Wk 24t; TGL-16B
RERE B O IR
1.2 LWHE
1.2.1 GEBBWRATIE k. SR rag L 25Eds
RE BRI, BRIV EE R . L2 R RS RE
125 g, U1 A ALI2EML, 7Kk 50 mL 1M, 250 mL
WKV, KO E &6, 4ERF 30 s J5 SOk
30 s, H12k 30 s-3C2k 30 s iR 3 WK, SRR PN T HE
PR, Ba kR, MeBE S 0.5 g/mL, 1B EI 2
37 C . RIEARRmAGTE A 5. A H K
BRLAYE B S 20 mL/kg-d. ARSZEGFHAY T2DM Rk
FRUA TR 2 250~300 g, 7155 H B 5l i 5~6 mL.
TRABTZH FiT S 56 & B, g RO ERAERRE 5 mL Bk
RS ET-1, R R B HE S 5 mL 2595
oy, Horp it 25 8 5o 5 mL/d<0.5 g/mL=2.5 g/d.
TS UK 5 A Sk [11] 88045 1, A R R
H&F 100 mg/kg —HSUIR, ARHs K AR 3 i 45
H T 1 — B ORI e, W STt — FE SUNRZA O s 1
By, AN 5 mL A= EHERK, BRECELA o
1.2.2 &S K 35 HMEME Wistar KRR . 405,
i FH B M LA 72 R BEPL Sy R as (12 (8 ), dl g
(27 ). AL LI E AR DEIE SR 6 &, 2 Mgt 4
BA 14 =5 A v W ARG G i R /N R B ST 1% STZ
WEGEIEAT T2DM KRR, 25 P2 R BRDA 3
TR TR 6 JE], WA H 7R s TR O S A R AT R R
FNZEBPIR . YRR 72 h e SRR L a2 I Nk
(Fasting blood glucose, FBG), A FBG>11.1 mmol/L
FIWr BT L. AR 27 HORBRIEF T4, il 23
H, i 85% .
1.2.3 S¢S ARUERARL AR 23 R, fH
JFHREH LR 7 3B A T4 4l e A2 8 L, 29504
7 H, XU 8 B, Tirik: a5 H4 Fsil
HAEgHLL 5 mL A EKEES, HHUHA KBRS H
LS mL SEFEHER, W XUIEAHLL 5 mL —H
RN WE S o T K B B B IR R oK, R
sk, H 6 JE
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1.2.4 FEORKGN T FHA A4 JEAGI 23 I ok, 17
LEU S, BT A R B 2% 7 B bl 22 40 1 s JRR 19 0
5F, B =3 ki 2 mL, BL 1 cm Y &5 m4HZE P
0y, BB G5 i L 2R 0y A 4°C BBREh 22 vhii vk 7
Y 3 i, P IJCREIELAN T, BLA 15 mL 4% 2R H
SR EP 45 N IEE, Je BT A I . S HGEAR
T SsF ARG 7 R T

1.2.4.1 H5inHLURISEAE{L ] HE 3L Ak misgg
ZE N SV PR 2E AR . B A IS Y] | Rk
30 min(60 °C), A AR s, P00 o4
U B BB B B Wik « 280Kk, bl &
BB B BRI WIRE -ZRIR/K BRI S, BE A TR ARSI h
=, SR IGEAZE R P e RER A etk .
1% B ERBRTTHG 23 (0, 30 s, Bl JE 1E 788K TRl B 24
5 min Y. YOS 09 U) R AR OO R SRR
T BTERE B T H RS, BUBR SRR B A,
U] S e e T X 45 i 41 2R g B
FEIFHIIRIE SR,

1.2.4.2 %51 TNF-a. IL-6 TE HFRiks  fH H A Rr 4
AUp 2 W25 1 TNF-o. IL-6 & 33k, i
by B i Bt Z A MR FRAE MR A BRAS W R A
2, LRSI a EE ST SR N B ESWERY)
&L, TNF-a 5 IL-6 #JYLaEaupa T, PH gL o k2
o, ER A E AR 2 | B IR UL i R i ERA
#% s bAEFH Image J B FEAEAR R GRG0 |
geta, 554ufa . BIPEGL T (%), i FHZH 41k
P43 (histochemistry score, H-Score) i 47 1145 . H-
Score PF43=1x55 Y 0 T FL (%) +2x 7 FE gL £f, (%) +
3xERYLEA (%), VE5i 88 s U 1285 1 1Y 2 Bl s
1.2.4.3 5L Occludin, ZO-1 FHEEFRIE  HHAH
FIETCEH LU AR MM S5 Occludin, ZO-1 1
FEIR, B ARG A I Heak IR AR AE R A B
A TR A . GRS TR a AR IR AR WA T
WY &, Occludin 5 ZO-1 1 BHM G0 k2
L fn, FCSR O EAEE L | BEOIR, UL E [
FER MR bAFH Tmage T B EREA 58
SR, DGR R, B2 3R B
1.2.4.4 Ifi.%§ Zonulin, LPS, TNF-a, IL-6. FINS
B e >z B FH vk = O AL ES 0> (12000 /m), B 1

T W VKRARAE (=80 °C), i ELISA v W5 |- ik+s
TR, BRAE L BB 2% 39 I8 ELISA 3057 & 156 i
7o AR#E FINS #11 FBG 1RSI iHEE (HOMA -
IR): S HILP U =25 IR ML M <25 IR R 5 3 )/
22.5,
1.3 IR

SR SPSS20.0 FAFHATEIT 43T, THETORAT
B IE A3 B R FH PR R 3R 0y 2240 H, 75 WU R FITAS:
55, LA P<0.05 hZES A SRR
2 BEREHHR
21 KRE—RRAER

ARFFFTIEGIA 8 Has LK, 23 H T2DM K
R, 2 B R B S8 BT B T IURIAREAS SR AR, JO KRR
FET-. RBUAERY T2DM KR EME S . &3l 2K,
Z8. 2R SHEDIFEEHE, BAIZH KRN FBG #
I T A5 I 4H (P<0.001), TR R Tas H A
(P<0.05), L3 1. 25 4 KBRS MRS, iGshZ,
SN R%, T & B, JeFE L R OKEIE
WL — AL WA T T2DM KRB, AR SZEG R
T2DM K E a8 MBS AR W T, AR s s, i1 v
DR JpG HLIR ()« = 22—/ iR, 18 HH AR S 58 i i 1Y)
T2DM K EEAIFFS T2DM BY4RF S o

1 RS R RIS, R L (xEs)
Comparison of FBG and body weight of rats after
modeling (x+s)

Table 1

205 R A (g) 23 Ji LA (mmol/L )
FHA 8 321.63+10.01 5.76+0.44
FRBEA R 23 304.30+15.13" 23.79+4.51"

o 525 AU L, P<0.05; #: 525 4R L, P<0.001 .

22 FBHEKRBEBRSEMKNET

2.2.1 FHHKRLEHHL HE JeafFdl K 1 AT
1, 25 FHEH K R 45 I ek I 4] 2 I B g S5 1 453,
R EHESNRE ST, 14 oe 8 AR BT Mg 21
REWT A4 H N PSRBT, [FEHEAT b g s
H, ERH T2DM KRS ImLH 43740, AT BEATAE RAE X
W, HHABAFFEEE R ARFFEI R I, SAAIZH
FHLE, BEHTHILH . — I XUIRLE R BRI IB AR B HIZ
BESE, SRR, TP RIS H e L, D I S

K1 AR A LS HE G045 2R(100%)
Fig.1 HE staining results of colon tissue of rats in each group (100x)

TE: a: AOREWTRL b: PR NS .
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. HORUI BT — S FE 2% T2DM K lah
JH ARG . I L, SEHTRAL . U )
HE YUl B 7 ORISR S B 25 5% . HE Wi
HREPRALEE I ZH ZU RIS SZ s 0, Tt — 2P g7
PRI ARSI LA BH A AS [R]H FTFF-Bext T2DM K B IE
1B TEAIFE

222 HBLAKRBLEEM TNF-a. 1L-6 BYGEEH b4k
ST B 2 v, BRI 5 a5 I 4HAH B, TNF-a. IL-6
FEEG O BEM: X, BB HH T Bl
BBV /> TNF-o. 1L-6 &5 P RH TS X Ik, BEARFH T
et TR BE, — I SUIRZH 5 55 Bk 28 A b 22 55 AN 1]
o AMTASTRIZH I EY) H-Score PE4 &I 525 4.
FH b, A5 2H K B Y TNF-a. 1L-6 2% 3k /K SF T 55
(P<0.01); SAAILH AH bk, ZEFHTHH Y TNF-a.
IL-6 F2iR7K TR (P<0.01), T2 Eima2H . — FF XUIR
HZ MV 3 22 57 (P>0.05), T3k 2,

£2 KHKBEEHHL TNF-a. IL-6 1) H-Score
1350 B (xeks)
Table 2 Comparison of H-score scores of TNF-a and IL-6 in
colonic tissue of rats in each group (3+s)

Bzl TNF-a IL-6
2 H4l 0.22+0.07 0.22+0.04
FRILH 0.52+0.07° 0.73+0.12°
EHERA 0.30+0.07* 0.28+0.06"
RN 0.31+0.05" 0.33+0.04*

e % 528 LM, BRI P<0.01; #: SHEBIZ A FL, BESH2HP<0.01;
3. ol

AT B T2DM BERIZH KB A S5 TNF-a.
IL-6 25 1 & = W W s, 4278 T2DM K ER45 17 2H 21
R HEFFH&E, FEAERIE RN, 5 AR R —
FUsel SRS S A0 T2DM K SR BRI5 8 B T
JeVH, AN RN, ARKSFI N B R AR TGRS i
AH . 19 B 18 Bk, (H BB AS 02 F 2 0E I F (41 TNF-a.
IL-6. TL-18 %5) 43, & A% T2DM K % IE A8 /K-
FhHE s AT b, BT RE W AL T2DM KR

= iy
I T

1L-6

TNF-a

ong
F 2 KHKBGHAL TNF-a. IL-6 Hisd gL 625 5 (100%)

Fig.2 Immunohistochemical staining results of TNF-a, IL-6 in colon tissue of rats in each group (100x)

L5187 TNF-a. IL-6 #5315 (P<0.01), BEAH 7
REME AR T T2DM K BUIFE RIER Y . A 5T Hs
i, SCFAs JE4H A AR =4, FEAUFE LR . ™
iz . TR, TERAEWS IV MRl IR 2R/ 1
E JEDH /N BREE I 2l b 580 X7 TL-18 7K5F, 16
BT ERHENS T VNG IE S e S S, R ABLE R oT
S UESEE HU RE S M iIN T2DM KL SCFAs 119
T o, PRk, HEIN S U 0] GEiE ST i T2DM 1
I SCFAs FRIA, FIRZE A & 133k, K
IERAE
2.2.3 HBLHKREBL Z0-1. Occludin HEHe SGLH L
AR SERMHT ZO-1 ., Occludin 5E7 T-4HMIIE, [H
TR W o Y (0, 35 Sy 22 S gk fn W (00D S Sl A i A
DAPI 4 (f,; Merge j& DAPI 4L (0.5 HArEE 1 BHMH: 4L
L5 (ZO-1 Y sb 1 LIE 3; Occludin Hefash
DLE 4) . B 3. E 4 dha] DL BRI KRS Occludin,
ZO-1 AT YL R BT 25 F4H, BHPEYL A
/P25 2, BB iR aL, e 2 AW, i 2t
R s ph g 2% . SRR AR F, 230 40 K B 4s
) Occludin, ZO-1 5 %G YL (45 B 5T =g, FHME Y
(A HAREE 22, Occludin., ZO-1 & P43 A0 B ZE S F 58
TR AT k3% . M Image J FAFHHRT
Yy Sanm B I A TR 43 BT : A5 ZH K B Occludin,
ZO-1 & - 28 0 m B f8 45 (1 4 i 35 T B
(P<0.01); EHHL . BIKILH K Occludin, ZO-1 &
PP RA28  aim BE ¥o a FARARUZ (P<0.01), A4
5 XN Z a3 A S 2#22 57 (P>0.05), UL 3,
AHIFTE B, 575 FIZHAH b, ARERIZH K B Ak 2.
41 ZO-1. Occludin ZEHFRIAHH W %, #2758 T2DM
KEWGLHLUZA0, W iE R e 1 o i, i
PRGN, S5 HADAF IR A R 2 AR,
T2DM KA AN 8 RHE L, BT B BE P T (A
TNF-a., IL-6. IL-18 %) /3 b3 £, iX L8 R GE K T4
RNz 8 B A A M 2R AT, BNz i im i
PEN, ASBFSE H T2DM K FRGE 7 40 2R S8 e 7K ~F- T
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DAPI Z0-1

Merge

HHINA ZHIXUNCEH

K3 KK ZO-1 HEH LK (100x)

Fig.3 Comparison of ZO-1 of rats in each group during intervention (100x)

DAPI Occludin

Merge

RERIZH

ZHRUIRE

E SuopEl

B4 &4 KE Occludin B L (100x)

Fig.4 Comparison of Occludin of rats in each group during intervention (100%)

#3 KUKMEM 20-1, Occludin PO
SR { LA (seks)
Table 3 Comparison of the average fluorescence intensity of
Z0-1 and Occludin in colon of rats in each group (x+s)

215 Z0-1 Occludin
25 H4L 195.58+6.40 199.52+6.66
R ZH 111.56+11.11° 143.79+10.49"
EHURAL 159.17+9.79* 171.47+13.16"
ZHIOUIA 157.27+11.01% 167.78+10.79"

=1, B B R LSRR TR R, AT LA TR — W
Mo ARWFTEIA KB, EHEEE W = T2DM KA
L5 2H 2R Occludin, ZO-1 & 1315 (P<0.01), 454
2.2.2 A]H: ZEHM RS A ZCT I8 T2DM K E7 B %
REN, A T2DM K RIS BB, P78 M i
Mo WFFTFBARY. (L2522 CYP-1 GEASHNHILS I 5
/NEREE A NF/kB SRE {5538 B 30, vl 8 52
AE, VETHG N B E B AR H nY SR ik, R ILZ

P 350Uy Bl o AT TE S E I N7, FEATCRA I8
BV, SAFFESS AR WTo 3, 1 b Fe 40 m it
FTE A s AR AR G =, SRV B R
B R S A 2 MY, 38 W i i IR AR AL, BEfg iz R
L2155 B B A Y R A 4N E . RN Y
R =P, SCFAs ZANEE I =4, EEALFE
2%, NI, TR, HaTC#iiFsE SCFAs TE4EFFiAiE
FrEESERerE h R PEE TR T RS & AR
RHRFEZAEER A E LRGSR/ RS LU0 RAE
KT IL-18 /K5, 34 & #5281 Occludin . ZO-
1 BUFRIR, ULIA T BRREAE R i 18 S 5E I 1, BTz
TE S, B AU HARTIT P O SR SE S
REAEIE N T2DM KBl SCFAs A& HU0, NIk, HiEM)
wEi Al BESE LI N SCFAs, T JESE R 48 K13
ik, BEAICAIE RAE, PR 1518 B K B, RGOz 1E
b7i7 Ao

2.2.4 KBNS Zonulin, LPS, TNF-a, IL-6 7K
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P Has A, BEARIZH KB IMYE Zonulin,
LPS. TNF-a. IL-6 & )T 5 (P<0.05); SA5AIZH
FAE, R ZH K BUALTE Zonulin, LPS. TNF-a. IL-
6 SR TR (P<0.05), BHIH A TL-6 & =T
R RUIREE (P<0.05), ULE% 4, MAgiE ST =
Bsf, Zonulin £z 2H 2L 0E A MUK, LA ' HY Zonulin 7K
SPRTHE—E R R Ml iE B s Y, LPS S
SARERNFL), TENAIE R S T i, e o 45
Wi I ANPGRS, 52 SR R KRR, 511
W H TNF-a. IL-18. IL-6 &5 T, A G RER
RER NI, AFIE R, 5245 FH4AAR L, BERI KRR,
By Il ¥ Zonulin, LPS. TNF-a. IL-6 3 ik ¥ 7| &
(P<0.05), ULIHTEEREE fmiEE B RS i, T2DM K
FUZiE T Zonulin, LPS B, 51 & HUAR A=
4 B R AE SN P . HUARTEARERE IS LT, i b
AT RARHRY 00 N R A MG FIHEALRS T, 2L
HYURIFE ) . 5P R R IS —IE PR, B iE
R ARG A ) BB R Sy, — B R A
5, #A S BU I8 B R BE R ER, i aE
FEPEIN, RPEERR L AR . R AR S s e e,
NARIEIR, 51 KA B350 w2
F4 KHKRIMTE Zonulin, LPS, TNF-a, IL-6 45 (z+s)

Table 4 Comparison of serum Zonulin, LPS, TNF-a, IL-6 of
rats in each group during intervention (x£s)

0% Zonulin(ng/mL) LPS(U/L) TNF-a(pg/mL) IL-6(pg/mL)

ZHA 24.03+3.42  26.60+3.43  11.97£3.61  8.88+2.94
AL 37.17£7.68°  96.54+14.94" 44.03+5.68°  35.36+3.43
WHOEA 23.4742.85°  37.45+4.93"  24.06+2.10°  13.78+3.16"
THOMARAL  2229+4.03"  40.62+5.78"  25.72+2.43%  19.34+£5.09%°

e BIPILLA, *. 525 4R L, P<0.05; #: SR L, P<0.05,
A SEHEAALL, P<0.05.

AWEFE & B, B HRHENS T Y8 T2DM K B
¥ Zonulin, LPS, TNF-a. IL-6 [UFR/KF, I H. 271
AR T2DM K BRI 1L-6 %35 7K - BO8CRAL T
ZHXUIRZH (P<0.05) , 156 FH 25 3545 RE A F5IX T2DM
KE i imaE v, FRPUARRIE Ko EHTH T
T2DM KR ERMIPTRAEA TR 5 LA R A C: a. 1li2h
T A RO HAT SRR AR S E /KSR S e
Fro2 L 25 AT RO RSy, B REAEFE{IK T2DM K hl
13 TNF-o. IL-6 7K P27 b S0 38 13 7 719 1 18
AW, K YE AR N7 8 B T . DR R NE I A
JH: ZHI eSS I T2DM KBl SCFAs & &, k
Y miE P9 AKK T A9 A X =E 21 SCFAs £ Z2 0 iff
¢ H A UE I e B VR I8 G e DI HE, 0 R AE I
R, TR I 0 5k, RN 2E 2R, B
SAE NP8l AKK B RENS 235 B IR T IR ik K
Uiz 8 ot B T B A2 3 A A5 0, DA AR e P B2 2R 1
E, MR F IS RS S 00 4 B SO U PO
2.3 RLHAR FINS. HOMA-IR EE3

L2s aHAH L, ALY ZH KBl FINS. HOMA-IR

Fh i (P<0.05) ; 5520 4H LV, 2295 8 20 19 FINS.,
HOMA-IR FFAIK(P<0.01); 2356 20 A1 — FF OUIRZHAH
Ib, A G4 S5 (P>0.05), WLk 5,

%5 KRR FINS, HOMA-IR H4E
Table 5 S5Comparison of FINS, HOMA-IR of rats in each
group during intervention

2151 FINS(mU/L) HOMA-IR

2 H4U 44.44+2.62 13.53+2.07
iR 52.34+5.15 49.53+11.14°
EHORA 46.44+4.60" 24.40+7.62"
T XLIRE 42.81+3.95" 26.58+4.85"

PP ELE R, *: 525 LML, P<0.05; #: SHERIZHAH L, P<0.01,

AT, T2DM A ALK B ) FINS. HOMA-
IR 7K 42 3 T (P<0.05),, 25 T Wi, FINS,
HOMA-IR i 3% FRE(P<0.01), Ui ZEFHENS AR
BAIG T2DMAR BRI I 5 3 Wb /K OF-, Z2 fire Ji9e 15 22K
Y. AT, RIEH FRENE S 55 25 Sm ik
I HAR S AL 5, 35 UK 2 FAHLPLE' ) TNF-a.
TL-6 EPSZAE 4 ANt BH 7, Y B T v Bl s 1 A ik
S AN, [RS8 12 25 SZ A4 R A T B 1) 1 2
WEIR AL, Y/ 5 22 AZ 1A 5 11 3 ZRAZ A IS I 45 -5 BH.
RS RG 5E T, TP FEAPP; A5, #
B AT BEE A LR 423 R 4 T2DM K BUA PN A A0
IR, i IR: a B NINASAE PR : A0S FE R BT I Skm;
RIS AERSIE I T2DM H 35 14 iz P9 SUBAT 27
HO, A WESE WoN, SUBCFF B2 25 A2 04, 1] T2DM
H A FE XU AT B . FLAF B AR % T VR AR 3 i i
LPS. TNF-a. IL-6 147 &1, BRI & 22 F I 5 2= HE
PUHE L, S 5 Z NPT b3 N SCFAs: BREZH
BIFHAIESY O 26 & I Fik BEAZ M 2% T2DM K ER
JriE R, 19N SCFASs, FEMTREAR IR /K10,

2.4 RLAKXR FBG KFELELEE

+ Wit AR R, AR 2H K RS RE LB bR & T
11.1 mmol/L, 5725 HAHAH LA Seit2472 X (P<0.01) .
THAIEE 4 & . 5 5 BT W, B84 KR A
FBG W A T2 ik 2 F0 I XKL, 22 5% HoA 5
TR L (P<0.01); 7ET U ) B 2= T s o, 2595
WozH . W RIRZH Y FBG AH L, A S it%2 5
(P>0.05, W3¢ 6) . EEEZME 722001 iB/R, £4HK
Bl FBG 28 LAETENT [RI R (F=2.818, P=0.022) | 5%
ZHRON (F=41.269, P=0.000), B FHi5iE -+
T ERBN T2DM KA FBG.

AT & I, T2DM A5k B FBG B 2 75,
BB TS B 2 R RE(P<0.01), AR
FH XU B [ 0 2880 SR e AT (i 3% 22 5% (P>0.05) 5 Ui A
T2DM KRBT, LB nE B e 19 21 B 2 2
o EHA R —RAE TSI 2R B, 1125 M HAT UK
S B REFEEF: L2 e s S iRk B il &
STZ #5519 T2DM K F A HE NG A8, B ATC i 4% 7K



8435 % 4 BEEIR , & EHEEXT 2 AU K U IE SR 2 385 -
#6 FHUKRTWMIE FBG H# (x+s, mmol/L)
Table 6 Comparison of FBG of rats in each group during intervention (x+s, mmol/L)
21 0| H2JH $3JH 4JE 55)8 THiE
2 H4U 6.14+0.43 6.16+0.53 6.44+0.35 6.06+0.48 6.23+0.34 6.82+0.78
FERIZ 22.49+5.55" 19.41+4.07" 22.09+5.43° 22.70+3.88" 24.00+4.36" 21.06+8.97"
RN 17.11+8.87 17.44+6.59 17.50+3.61 15.48+2.92% 13.76+2.93" 12.11+2.60°
Z XU 19.61+5.53 18.45+5.42 18.10+3.96 16.60+2.25" 14.25+2.02" 12.79+2.01%
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