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OB, BRY, BREL, & oal, R !
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Effects of Banxia Xiexin Decoction on intestinal flora and inflammatory factors of
diabetic gastroparesis rats
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Abstract: Objective To observe the effects of the Banxia Xiexin Decoction (BXD) on the intestinal flora and inflammatory factors of
diabetic gastroparesis (DGP) rats. Methods The high fat and sugar feeding combined with intraperitoneal injection of STZ were used for
the preparation of DGP rats model, which were randomly divided into model group, the metformin (1.80 g/kg) group, the low (2.55 g/kg),
medium (5.10 g/kg), and high (10.20 g/kg) dose group of BXD, and the blank group with 10 rats in each group. Four weeks of continuous
ig administration of fasting blood glucose (FBG), gastric residual rate, intestinal propulsion rate, serum D-xylose level, intestinal flora,
serum endotoxin, immunoglobulin A, and inflammatory factors were detected. Results Compared with the blank group, the body
weight, intestinal propulsion rate, flora (bacteroides, bifidobacterium, enterococcus, and lactobacilli) amount, IgA, and IL-10 in DGP
model were significantly reduced (P < 0.01); FBG, gastric residual rate, serum D-xylose, enterobacter number, endotoxin, and TNF-o were
significantly increased (P < 0.01); Compared with model group, high dose BD group of body weight, intestinal propulsion rate, flora
(bacteroides, bifidobacterium, enterococcus, and lactobacilli) amount, IgA, and IL-10 level in the low, medium, and high dose group of
Banxia Xiexin decoction were increased significantly (P < 0.05, 0.01), FBG, gastric residual rate, serum D-xylose, enterobacter number,
endotoxin and TNF-o were significantly decreased (P < 0.05, 0.01). The FBG, intestinal propulsion rate, bacteroides number, and IgA
level in the low-dose group were less affected. Conclusion BXD can effectively adjust the various indexes of DGP model rats, including
improving the intestinal flora proportion, reducing endotoxin, inhibiting inflammation factors, and improving the intestinal barrier
function, and the potential mechanism may be related to regulation of intestinal bacteria and inflammation factors.
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BE PR % B # M (diabetic gastroparesis, DGP)
STV 2 WE RIS RORE RO LI —Fl, R B
HURE p 2 B IR s DhReIRES, B HE R A
DhReBefi. AHCHERNE R, PRI B AR R AE %
115 30%~50%L1, oA DGP 1A 05 2l o5 23
1 50%~76%2, HIEWRAEZSRE, AR, H
R LRI TR A AT T A IR R, 22 U DI
PRI PRSI 111 AW, o 1% FF R E ARG RAEARAS B &2,
RZIER AT R e F AR R X, RREEH DGP JiE
WeFEHL . B R, MR, f
IOTERE PRI Pl R B T AR S R I AR 1
FIEL, AR, JgiE W HEAM AT LS LA
BTV 515 B8, T HAES 5 1E AW, A&
PRPE I A A R A, st T A TR
i, 258 HMART, SHPURRERFEX P,
PERFHURMIE R IBAT, — BATHPE, i g ik
W, ek 2 BUBEIR . OISR . RIERR
PIFZES, HET6T DGP A RIR ML A4 1A
W, ARSI RIS, DGP 5 BiE .
Cajal A} B thEDhRe AL AR, FEIEOZEE
U B sl RGP B R, (R B missh,
Ba 5 G U S W N 1) (1117 G O N 7
A VB0 TP DGP AR ALK B AR I e xet
DGP KB R, 25 LT
FRYE DGP 4R FLEM IR E, eI
Be v AE I AR T 4 i 1 A A s DGP SR i

1 ##
1.1 744

FEEMHHEEE 240 g, 5 180g. T3
180 g« A% 180 g. % 180 g. HH 180 g. K&
720 g LR, HHRGHS T BR 2 K St B R B iR A, 407
2 G R IR 245K 5 B i 2 24 R AR D A 4
E, BIFE ChEZ) 2015 FERE, H17) &
HOH R 24 K25 B B B 25 LR AL . #5 R — FOSUIT
A, 3 REmRERAARAR A, #S
0912057; BEARVER & (STZ, Sigma A7, #its
119k1591).

1.2 L4

SD Kl 120 X, SPF 2%, WM, hfiE
180~220 g, HHRUCERIAMURHE A R A I $RHE, 3
YFR[IES SCXK(J11)2012-24, @755 E 20~25 °C,
MBRE 50%~70%. e A RL, M a kL
IR MR A PR A 3R

1.3 iR

e F R g A, B 2R L R A A TR A D
WEER, EESTRIEAL TRA) T D-AKE, BT
R TRF s D-ARBEARIE, s T
FEWF TR WERR R AREEREEE A (IgA). H4HH
A F&-10 (IL-10)+ IL-6+ MRIRFEH F-a (TNF-0),
% E R&D #F15r%E; HIE®#F qPCR W7 &, %
BioRad A #],

1.4 Y5

IMHEA S MBEIRAR CERVEI RGN A R 5
fEAT]D; BSA124S BT R (GEZHIEREAES
JEEHR AT ); Model550 Microplate Reader 4=
KL IhRgE R A (BLORAD A#]); TGL-16G
AR 0L (GEEZEE KR AR])D); DYR9-2
WL B SI ML CT BB Z MR R B IR A
7] ); PCR 1 (Applied Biosystems® Gene Amp® PCR
System 9700)

2 7k
2.1 FEBLIFEIE

DA TR P 2 AR T, LT R E
KR 30 min, AR EERH 30 min, LEZANIE
ks BRI S fEERUK, U 30 min, LEDAEIE,
B2 RIEW, WA R AL 2R IR 1 g/mL (W25,
BT 4 CUKARAAEH
22 &R, DEE5%RYH

BT 2 SRR IE 70 %6, K 120 2 SD
KEBENL D IR (10 KD Aligfgl (110 2D,
IR B P i b TR SR 15 d, 28] 12 h s,
ip 40 mg/kg STZ (STZ T 0.1 mol/L ¥rig R 2% v £k
W, pH 4.4), KGR G 45 T ok Rk,
72 h 5 R FHBY VA, WA, e s B it b
£ 16.7~30.0 mmol/L, H A I SAR & KA AR
R, A KR I 50 oK ERAE N DGP #5E4Y
K, ZIMBEE S ZRENL 0 IR, — B XU
(1.80 g/kg) A, FEELZE . 1. AR (10.204
5.10. 2.55g/kg) 4, FAH 10 K, ZHKRDH ig
YT AN 259, S IR R 20 K R ig 2644
AR AEBEERK, R 1R, &84 F.

2.3 E#

Y25 4 G IEVE O W B AR, 8 HKR
BUbEHEFE(EZ) 0.1 g A ET 10 mL JCHE EP
ErhANELEE T, —80 CVRfE. KRZEEARZEK 12
h JE4b%E, ARFERT 1 h, FA KR ig 46T R
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LA RN 10 g, V8T 250 mL 2800k, ik
B157, SRIEIIAGEYE R A, LR 300 mL = [l 44
1, BOBRRD 2 mL, AbBERHT 0.5 hig 45T D-ARHEE
W (0.02 g/mL) 1 mL. A ZhPah ki 5 mL,
F#HE 4h, LL3 500 r/min &0 15 min, R IER
80 CUKFEMRAE®H: ¥ KRALIEEIENEE, W
PR B, SEILTET TR Ty, TR A g
B9 B AL T TR T TR I ERE G
s, WEdTERERIKE Bat.
2.4 IEFRNIZE
2.4.1 KRAE$EAR 40 0lE 45 2T AN 4A 24 5 &2 K
R A o B A A I AR
242 BpHEEThRE KBRS HIFFIE, 23
B TR, B BUH AR T s, A
HiiE (BRANBYRE MEFRGHE, 1+
B R R AR

B R P R = (A TR — P T )/ [ T

Ptttk % = BRACHE HE K/ A
2.4.3 MG D-ARFEKFIE SRR EhkEUn,
WEFFHIRETE 4h, R)5T 4 C. 3 500 r/min &
O 15 min, B EWEW, —20 CEERR. A%
(2R =i, BARERAE A8 D-AREIR S 2K
D€ 375 D-AKEIKF
2.4.4 JHIEE qPCR AN SR 147 51 S
BR T EE), & EE A 16 S tDNA BT,
H.7E NCBI BLAST %k nf . % T EW A =& %
S0 55 B A B A A B R ARt o % TR b oA it iR
T E H DNA W EE R FEAR IR 10 54 R 8 N6 EE
FiH, SFEARZE(E DNA FREU™ S 3% 887 &5 i
FAT, LA OLETHIE DNA WRE KA,
FRH BAEA DNA H B 2 AH RV FE %% FH « qPCR ZEX}

SERRH] 20 uL [NAK R FEA DNA BAR /FRiE i
DNA #4 2 uL, b FUEEI& 1 ul KB &K
7 uL, SYBRGreen Super Mix 10 uL, FHiZE% RS H
RO JE BT O E B PCR F2/F. qPCR ¥ 1414
N 95 CHIARE 5 min, 95 ‘CAEME 10s, 54 CiEk
15 s, 72 CZEfH 30 s, HHAT 30 MEH, &JF5—Ik
FH 72 C. Smin, BAMFEARESRN 3 X, i
17t PCR A H iy A 70 A 58 e
245 MIEWNEER K IgA KPR RSk
ik, WA G # IR E 4 h, SR)5 T 4 °C.3 500 r/min
B, BUEIEWL, 20 CRAAAFIN . EAARHERE ™%
e PR 2 SR N L3S P 25 3 2 TgA 7K
2.4.6 FHH A KAERT IL-104 IL-6. TNF-o /K P46
W HFERE S S cm AL 4 cm, B T-80 CUK
FERUR T8 509K . BRI A 4 FR I S A
TSR 5 FAERF IL-10. IL-6. TNF-o 7KF-.
2.5 ZitFaE

BHEAFER T SPSS 21.0 Giit- #4720 #r,
THREEREIE LY £5 R, KA k050, 4
KPR 207 ZE b
3 &
3.1 WARRAEREMTEMENS

5 RRZH AR EL, SEARat R % 2H KRR AR5 1
T, ZREFE (P<0.01); SEAIAMHE, 425
THSAR A B VS O E i EA R SR AR A
S, ZREE (P<0.05. 0.01). ZHEIE 1.

S HRAIAHEL, 252500 DGP FIR K R 2 i
PR T, ZREF (P<0.01); SHEAAMLEL,
Y fE ZHUIMA R Z S O SRR
TR M R ERFK, ZREE (P<0.05. 0.01).
SR WE 1.

#1 FEBLAY DGP EEXRAREMTE MBI (X s, n=10)
Table 1 Effects of BXD on body weight and fasting blood glucose of DGP model rats (X *s, n = 10)

i Al gkg ) : LENTR= 7 15 1L F#/(mmol- L)

SR T B )E LR S )E
pagil — 270.04+5.66 375.80+ 7.98 4474221 4.30+0.78
FETY — 242.33+6.18% 294.73+14.91* 24.2042.74% 21.79+3.24%
L HUAR 1.80 249.43+6.21 301.21+ 4.23° 23.15+3.01 1591+2.31*
FEIE LG 10.20 236.77+9.07 306.62+ 6.14° 24.78+1.93 18.16+2.98"

5.10 241.92+7.14 331.83+ 7.17* 22.83+2.18 16.10+3.36™
2.55 248.92+5.89 286.75+ 7.91 22.69+2.58 19.34+3.27

xRt #P<0.01; SEAIAEE: "P<0.05 “P<0.01, F[H

#P <0.01 vs control group; "P<0.05 **P<0.01 vs model group, same as below
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3.2 WRERBEMF RSN
xR, B KR B R I D-
RBEK B2 T, et 2 B B PR (P<<0.01);
AR, —HXIMAMEEELZE H
IR K R B R B2 3 D- ARSI 5 A
(P<<0.05. 0.01), —HWATHALEE 7S H
FE ALK R R R (P<0.05. 0.01).
SR WA 2.
3.3 XAEEREAFE N
AL, B4 KRS R E T
B (P<<0.01), #UFFE. XUEATE. BERE. AR
FIEBE B> (P<<0.01); SEAIA R, —
HXUIMH AR IS O T RGTIE LK R
B B W] A2 BHMH] (P<<0.05. 0.01), —HIXUIK
HAEEIE e PSR BB B

JaEkEE . FLERAT R E I B3N (P<<0.05. 0.01),
e BE O R FR EHUAT B G A  m AN BH ., R
FREE JHEREE . FLEBRAT ARG A2 (P<<0.05.
0.01). iR MF* 3.
34 WMBEAFTE. IgA KERFELH IR T
FppA

BT RELHAR b, A5 A R R P B KT 2
W 230 IL-6. TNF-o K-V THs (P<0.01), Ifil
A IgA Mg IL-10 /KPR B K (P<0.01);
AR, —H O R BB 0 T
I B 20K BUIMIE N Bk XA 2 IL-6. TNF-a
ACFIEFEL (P<0.01), HZHZIH IL-10 /KF B &
FHE (P<0.01); Z—HXUIMA. FE 507 iEd
KREIIF IgA 7K RZE S (P<0.05. 0.01). 4553
W3 4.

*2 FEBLAN DGP ERE AR BM NN (X 5,1 =10)

Table 2 Effects of BXD on gastrointestinal motility of DGP model rats (X s, n = 10)

ZH 5 FlE/(gke™) E A ER JHERE 2/ % 1iE D-AKHE/(mmol- L)
pagil — 24.91+3.18 55.21+4.46 3.36+1.25
iRt — 46.63+3.27* 31.324+1.92% 6.26+1.83%
- F UK 1.80 35.92+4.26 51.57+3.84* 2.90+0.84"
FEE LG 10.20 30.21+3.54* 35.82+3.31" 435+1.54*"
5.10 28.49+3.66" 40.33+3.60™ 3.954+0.98*
2.55 32.91+3.62* 34.06+2.86 4.48+1.10°
#3 FEELAX DGP B KXRMEREMNENE (X L5, n=10)
Table 3 Effect of BXXXD on intestinal flora of DGP model rats (X *£s, n =10)
151 Bk ) _ _ WRAECRUED S—
T B P B KB B JER B FLERAT B
X i — 6.58+0.57 11.24+1.85 9.11+1.26 7.87+128  10.10£1.71
LAY — 9.23+1.41% 7.54+1.19% 6.76+1.32%  523+1.10%  6.69+1.38%
ZHUIR 1.80 7.924+1.12° 9.46+1.54" 8.86+1.54™  7.06+0.89"  8.36+1.08"
FHEIG LG 10.20 5.1340.33" 9.64+1.23" 8311+093"  6.49+1.08  8.60+151"
5.10 6.23+0.54™  10.54+1.35™ 8.98+1.35™  7.43+0.78*  9.89+137"
2.55 7.64+1.13" 8.4611.28 826120  7.06+0.52  9.23+147"
x4 FEBLFHY DGP HEARMBERNSZER IgA /KEFMFLAL KR FRERHZM (X £5,n=10)

Table 4 Effects of BXD on levels of endotoxin and IgA in serum and inflammatory factors in intestinal tissues of DGP model

rats (X x5, n =10)

215 FE/(gkg)  WEE/EULY)  IgA/(mgL™") IL-10/(ngL")  IL-6/(ng’L™")  TNF-o/(ng'L™")

i — 36.58+4.14 4114£033 105244898  31.26+3.68 86.70+ 7.86
| — 62.23+£6.27% 296036  71.5316.54%  67.11+£4.25%  135.13+£10.54%
ZHRUIR 1.80 56.02+6.12* 3.461+0.37" 87.23+£7.22" 42.141+534™ 9523+ 841™
FHIG 0 10.20 55.14+5.23" 3.11£0.45 91.37+£8.62" 39.61+4.96™ 9123+ 898
5.10 3453+£4.17" 39742043 102.31£7.83" 3551+4.13"  82.05+ 6.33"
2.55 47514483 3361041 89.41+8.31" 44361502 10241+ 9.12*
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4 g W, WEFRMEE L nE T, BHEERE AL SRR K

RE R BT R PR . i P B3 KR A
YR, PUREEEEEENER, MUTY
HUABATYI R 515 BAc#, 1 BES 518 £ 08T
AR, A 3 R 47 B B 2E W R e, dEFENLAA
Bt BbE. EFEEETM. AE T, B
T8 W B SHVA R P RIRES, — B PR 4T
i, MiEwBERW, e FEWURERER 4. b
PRI H AT o) 2 AR, R R IR
Hhn, AHICHE TR, BE R S P TE A OC R
I, 0 B BRSO I ACRE BRI — N By,
iR 51 2 EX DGP RIEE EEA/EA, W
MAEIRIT DGP (RN, 15 70l ok h 25 2 3 4 B
A BE PRI 1 AR Al

DGP J& THE “JHIE” “Jai” S5ank, JHiE
BHEREEERA L. AWFESH . SHEKEA
L BSERA . BAMILE . BUEEAZE. AL
N ae S EEE RS BHATE W TR, &
RIRTM R, LB IS 07, BIT4HE
2.5), ARPEIARLAE 7T BoR B IE A A
B IS R0 AR 5N H s IR IR 456 ip STZ
W7, Aa KRR, ikl & 1) DGP
FERIRRR, WSR2 BYE Oz i B K R i e 4
L RAEAHCE TR . 450K, DGP B K
U T B AN HEE SR B R, IR, Bk
M D-AKFEAKFHEF &, RIS LHHEXS
DGP HAUK BRI R 2SI B M3l i#4 BH
CHGE, YIRS RO, FEIEOEREA
TTLRE, 2 DGP.

W 2R HH AR B0 B 2 IRBI R =4, W
B2 N B R I EORIE, Aef% AR 2 K (LPS).
NHs. HoS SHFWm, SERER S, B
TIEVIRE, FEGIE@EEIERN, IE R
ERERZE, WER. KA TURERUR I E
ZUIRe AT, FEE M IIREZELDS) AT ),
N EFZR D, o0 1 T b A 10 R 25 45 B Dy g
PR ENS, HFHF DGP GEREIKE . W RE
W], DGP #BYZH K ER B WA A B Bk
B RN LR AT 1A 00T HE ZH I S FAAEG, 170 P AT o e et R
HIHET S, RSO A A RO 7 20 4
Ko, Mt sz 23], iR B ORI
HERRAE B IEGTE, MR EUR R AR K. fElgiE

FrlEies, WO R R0 IL-6. TNF-a 5| &E 4 &
BEE U, P0H] IL-10071, IgA HH Rz itk 40 i 43
551 P BSR4 6 e R BELA T R AR R 3 —
BT LR, By b HE N S iR i T8 o 5 e B8], A
B 5 il B RET AT FRTRNHIE 7T A B0 0-20, AX i
TV A AT S B PR G B 3 I3 S i S AR N
%, IL-6. TNF-o /K7 L, BLRET IL-10. IgA
AP TF I AL R IR, DGP AR RN EE 2
IL-6 J2 TNF-a 7K P00 FEAL B S5 7+ 7, TL-10 F IgA
KRG, &I IENEER. 1L-6 ) TNF-a #
SR, IL-10 A1 IgA KFHIE T -, EEuir
FRI, 1L-10 BROS 12 B s 71, Itk B HEe,
FIREFEZEMA DGP SR A —EEH, UiEEE O
GRS CE IS, AT IHIEDT R K

Zx L ATR, DGP K RI%IE &5 A B b, S0
#m, BREFKE L, SURETFR REE
ORI B I TE R LU, B8 2RE R T K
MR B T e K 540 5 R 7 1074, IR T W
T I OV, RSB . LA,
DGP ) RA T Re 5 WS RIEH A X, L E
HOimiBd 2 g%, ZHA8EE DGP B R %
Tifabs, EARMERBUGIE g — Do
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