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TRAR R AR SAEA TAEERD 1dE, EEMEHYR AL LR, HR 1R, ELE T A IR ERKRI, KA BB LR
A M (ELISA) 4ol & Jc 46 47 [ & & & (ALB) M Sy R A KB F - 1(IGF - 1) #4& 9 (TF) (3] & & & (PA) JRZA A RA XA
AMy - AFLL(HE) 3 &R X AR A, 4T B #2530, R qPCR S X S i F e e 2Rk d 4 1 R4% G
(MUC1) .2 B 4% & (MUC2) .3 & 455 & (MUC3) 487 & & T Bt4LEs S(HDS5) ImRNA & ik K -F 5 R A E -F Aok 4an X K i F
Bf 3 R o 67 i (Western blot) A2 K R AR & 4 £45% G BICHMGB1) & & Rk K-F HER  HHEUUMILK, B ZHF5
FFEAAERNAR R E ,ARE LB AR A ALBIGF - 1. TF PA K-F3 ZF I & (P <0.05); &4 B K AMMR
KoM IR R 5 BAZ 5 SR TR E KN AR R FHZFEEHFI 3 (P<0.05); 84 H2K KWMLK HDS mRNA K&
KT, WA FUBRAF I HE R F & (P <0.05),MUCL MUC2 . MUC3 mRNA & & K-F, A @ Wk 4, 2% HMGBI & &
REKFHRFER(P<0.05) 518 BANZHATRHERER T AWML LR X R e /RS, R a2 5 e o ik, oF 4
FH AP, TH L #6 HMGBL KA A % .
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Effect of Houpu Sanwu Decoction on Incomplete Intestinal Obstruction Model Rats
LI Na',WANG Shufang’,WANG Xiaobing'

(1. Jiuguan Second People’s Hospital, Jiuguan.,Gansu.,China 735000; 2. Chinese PLA General Hospital ,Beijing .China 100080 )
Abstract: Objective To investigate the effect of Houpu Sanwu Decoction on incomplete intestinal obstruction model rats.
Methods The rats in the experiment were divided into the blank control group (equal volume of normal saline),the model group
(equal volume of normal saline),the low — ,medium — and high — dose Houpu Sanwu Decoction groups (2.25 mg / mL,
4.5 mg / mL,9 mg / mL) and the dexamethasone group (4.2 mg / kg),with 14 rats in each group. The incomplete intestinal
obstruction rat models were relicated by serous membrane desquamation method. One day after successful modeling, corresponding
drugs or physiological saline were administered by gavage once a day for 7 d, consecutively. The nutritional status of rats was
evaluated. Enzyme — linked immunosorbent assay (ELISA) was used to detect the levels of nutritional indicators [albumin (ALB),
insulin — like growth factor — 1 (IGF — 1), transferrin (TF), prealbumin (PA) ] ; hematoxylin — eosin (HE) staining was used to
observe the morphology of intestinal tissue. Gastric emptying test and qPCR method were used to detect the intestinal barrier
function and the mRNA expression levels of related indicators [mucin 1 (MUC1) , mucin 2 (MUC2), mucin 3 (MUC3) , histone
deacetylase 5 (HD5) ] ; pouring plate method was used to detect the intestinal flora of rats; Western blot was used to detect the
expression levels of high mobility group box — 1 (HMGB1) protein in intestinal tissue. Results Compared with those in the model
group, the body weight of rats in the high — dose Houpu Sanwu Decoction group and dexamethasone group,as well as the serum

levels of ALB,IGF — 1,TF and PA in all administration groups were significantly increased (P < 0.05) ;the inflammatory cells
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infiltration in intestinal tissue in all administration groups were reduced;the gastric emptying rate in the high — dose Houpu Sanwu

Decoction group and dexamethasone group was significantly increased (P < 0.05); The mRNA expression levels of HD5,and the

number of Bifidobacterium and Lactobacillus in intestinal tissue in all administration groups were significantly increased (P <

0.05) , while the mRNA expression levels of MUC1, MUC2 and MUC3 in intestinal tissue, and the numbers of Enterobacter and

Enterococcus, and the expression level of HBGBI1 protein were significantly decreased (P < 0.05). Conclusion

Houpu Sanwu

Decoction can significantly improve the nutritional status of incomplete intestinal obstruction model rats, protect the intestinal mucosal

barrier function and maintain the balance of florawhich may be related to the inhibition of HMGB1 expression.

Key words: Houpu Sanwu Decoction;incomplete intestinal obstruction;rats;intestinal barrier function;intestinal flora;nutritional status;
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Mt 8 P B HEACHEAE B3R A5, 52 i BILAAR 1) 8 3R R I
B T fig o LRI 1k B N R R AR B e T AT A, S
HE WAL BRI E R R SN R UAE, 51 E B
WY R BEZE AL, 20 e 2B R A BERE R v 2
W AN TE VR AE BRI & Ry Bl ek IR« B
FEEWE , RERIUNIE S, RERAL A A
FE AN IE , LATE I S 55 o E 2R T T B AR
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B RS AL, JEAN R 2 AT BRI, KB S AR
Fi 24, itk 30 S 30 o BIF 9 E S TR AN =4 3% vl e 1S W
71, ZHTFRIT ARG B hae a0 e P AR B A
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s FH AR FA AL B RGE R
1 #R5FE
1.1 UERA5m3

XA : €1000 £ PCRAY (3£ [H Bio — Rad A 7)) ; DY-
CZ - 24DN AUEE (AL P (ALt 7S —AXER) ) s WTY - 32
TR I U QRN T R G AR AT PR 7DD 5 CS - Auto-
Blot60 U £ 1 Hu98 EE 43 A Gl e v i B4R BT 7 RHEL
AR ) s Evolution 220 Y484 — A] WL 436G AN (56
[E Thermo Fisher Scientific 23] )

Ry 1 MEEA(MUCL) 2 BB EE (MUC2) |
3MFE I (MUC3) (A H 2 LBELE 5(HDS5) PCR 3]
Y1 (L4354 GY230512A .GY230512B . GY230512C .
GY230519P) , 30 [ [ A A0 A BR 28 7 5 38 SR p s
2000 ¥ W (1 f KUAE R A IR A F] L S o
JF1039405) ; i AKE — JH40 (HE) e A (i Bk ve ik T
FARARA T, H#5 K 102439) ; 551 FKi% &% H Bl
(HMGBD)HUAR (R EHERH A FRA R L iS4 GBS -
ITA6181 —200u — H) ; H It - 3 - BRI A (GAPDH)
PO (L BT Rn T A A B B A3 FRA AL L5
Ab104788) 5 BRAR 1 S A0 W it — 40 (5 4 0 3 A )
FABRA AL S A 323 — 065 — 021) 5 1 ZEAKANBERR BN
(g A RHE A BRA R 418 R 99. 0%, it5 K
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2392 -39 — 4) ; BIFE i (TR P 2 R A DR A R
AL ISR 51 - 55 - 8) s R R AR+ - 1(IGF - 1) .
B (TF) AT (PA) L FE 1 (ALB) B i
W B (ELISA) 3K 7] & it 5 43 % & SHR20231101 .
SHR20231115,SHR20231120,SHR20231112, ¥y [ B
ol H AR W RN R A R LK R R AN (LS
JP230801) . K (4t 5 2 JP230715) (AL 5L (4L 5
JP230725) , B0l F LB R R B AT BR A w200
SRTTES N RS Bt il F2 4T Hh 24 il R 8 B 6 SRy 1 o

). SPF 4% SD K KL 90 H, 6~ 8 JA %, 1A i &
200 ~ 300 g, ¥ A b5t SRR E DR AR A R A,
VA HE 5 SCXK (5% ) 2020 — 0415, 4 F% T L 20 ~
25 °C, X VB 40% ~ 70% ,12 h / 12 h B % 52 25 7R 5%
T, HHIEE POK A DT RAW R Z NRE
B sh 18 B 2% B3 43 A 4tk (-5 20200410) .
1.2 BR. DES5HHH-T

F90 H SD K B rf Bl AL 14 AR Ry 28 o B4
(GERR A BEER ) B4y 76 R R 288 25K 12 h, T
0. 02 mL / kg BaTFE & LRI VE SRR, TR 2544 T T
IEHED T SR I E R, ZERETE RS em Ab 31 ES [0 i
R (1.0 em x 0. 7 cm) , G S L5 B R 1225 DL
SIS T8 A PR I A BH R BB, 98, B oK, 48 h s
PR B EEA R DI 70 R BRBE AL 43 A R 4 (AR
AR K JRAR = AR b s AL (2. 25 ¢/ ke,
4.50 g/ kg,9.00 g/ kg) K FERIAAL (4.2 mL/ kg) , 4%
14 2 BRI 1 d e, S AR 259 s A BER K, AR
1R, %7 d,
1.3 YZIELR

B IRRIE A 4,6, 8 KR & I 0 1 K BUA R
i, WAL 2T R R B MRS s sl Bk RIET
oL, P E TR

B FRAHCAENT R F ELISA ¥ B % DK B , 43 25 1L
T, 2 K BN S ALB U IGF — 1. TF . PA /K, LAfAR
ARSI, 12 SO EE (OD) A

i 20 4008 BRIE 25 < R HE 32tk o BUR R 48 B
T 1] i 21 SV 1, 10% 2 5 F S 18 5, & B B G
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K, ZHRE A A, U R, ORI R
Yeh, 10 min, 1% R 06, PHELE L, SBER K, —H2K
B PERT I S ol i s N WS

JY 18 Bt BT e < SR FH 5 HEZS 5280 1) 83 i SR
i 2000 ¥ i T2 b B AR U R A &
JE T LAHEE 24 hJFBORRUE 3 B 4120, i 5 KA 8y 5
WAE AN Y, B 4 mLZREK I FE53%% ,3 000 r/ min
B0 10 min, I _EVE W, R S840 - AT 0L A0 St A
TE 620 nm P K ALK I OD {H . 17 4 mL Z5 48 7K Hoim A
0. 4 mLAH AT B0 FME 1 2000 5 1, VE A FRIE S o
B R = (1 - BN AR ODE / brifEdh ODE) x
100% .,

Ji7 18 3¢ % D) BB AH G 48 A8 mRNA ik : R H qPCR
B BUR BN 441 20 mg, $EBUE RNA , 3005 54
¢DNA . PCR %14 : 95 ‘CHiZE ¥ 6 min, 95 ‘CAEE 6 s,
60 ‘CiR K / ZEAH 35 s, H:35 IR LA B — actin AN Z:,
SR FH 27200k 318 H Y 5L B AH X 2R 2K 0K T L 51 9 )7 81
W1,

*1 345
Tab.1 Primer sequences
AR AW HE 2! i1k R (bp)

MUCL F 5"~ AGAGCTGCAGAGAGACATTTCTGA - 3 184
R 5" = AAGGTTTCTGCAGGTAATGGTGGC - 3

MuC2 F 5"~ ACACCCAGCATCATCAGACCACAGGCCTG - 3 213
R 5" - ATCCTGAAGCCCGGGGACTTCAAGAGCGA - 3

MUC3 F 5" = TTGTCACCACCACAGGTGAA - 3' 175
R 5" = CTGGAAGCGCCGACAGTATG - 3'

HDS F 5" - TCAACATGATATTCGAGCCCGTCAGC - 3 164
R 5"~ CATGAGGGTGGGTGTCTACCACCCGA - 3

f-actn  F 5" = TGTGCTATGTTGCCTGACTT - 3 156
R 5"~ ATTTTTATACAGTACTATAAG - 3'

o 3 TR R < SR BT T AR IR B N A
0.3 ¢, %2 7mLIEEABE KPR, H21:10
(51175 8 5 Wi J 4% 10 A5 BE AR B MRkl 4% 102,103,
10-4,1075.107°.107 .10~ B9 & I3 N 25 W s T A BB
T3] B FEE X 7 s B B BV 0. 1 mL (AT : 10731074,
10~ SF B, FLIRFT B - 10751076 10~ 7Hi B, I Bk
PR 1072107410~ SH5 BRI, U AF T : 104,107,108
i BEVR ) , 43 0 2 b 2 R A B B SR B | R B 97 L ik
[P i 43 B A 37 “CIR A S 7748 OB AR B FLIRFF 1)
T I IR A (A K ) 5557 48 ho i8R 1 g it
GRFE S T VR T A B (CFU / ¢) oCFU / g = [ COF
PITATEE0 x FRRAE0 |/ [HERMBAARTR x #E S BT ] .

HMGBI1 £ [ %3k : K i Western blot 325 o UK B
HA G, BTRE, WP 24#% 3 000 r/ min B0 5 min, JX

VW, DL BCA YA E B2 1 &% 1 o A 20 pg A, &
AR BTk OB FE RS PVDF I, 5% IR 09k %
A IEVE 3K, A —HT HMGB1(1:200,V/ V) ,4 C
TR SR W UE 3 U, I AR o A AL g — e (1
1000,V/ V), ZHEFE 2 h, iEPE3 K, A ECLILZ# K
R 5 o 4t Image J 3K 14 50 M 55 i K BEAE , LA
GAPDH N Z: 1145 H B 8 FUA XS 23k K
1.4 SGitFELE

K HISPSS 22. 0 Gt it 5153 #r o 22 4[] LA A 7
PRIZR 7 22 50 B, PR AL TB) P8 LA T 00 ST PR AR o R 36 5 195
EBSAH T EERUX £+ s FR.P<0.05 HESH
Gt L,
2 R
2.1 EFRR

25 O HRZH R RURS fiiR S R 47, B R THEE 1 sh R
B, KAHIE & s AR A1 K BB & RS VL, B 4 R
TGS R B H LIRSS 6 RIIUIEIE | 4
8 KA R FFE T 1 H, fiff 301 DL ARG 3% W I, A 0%
SRR R 1 W BRI SRR L8, &5 4 2 R
AR TEsh e kA, R R 2 IWIR L
525 UG IR A b, B R A R R o d S R (P <
0.05), SRV L, JEAN =137 e 0] 1 41 e b 9K
FAZH K AR T 34 i 53 (P < 0. 05) 3 L3R 2.

T2 BAHAKBRERELE (X x5,8,n=14)
Tab.2 Comparison of body weight in each group (X = s,g,

n = 14)
47 2 T FF RBF 6K ARFSK
F G5B 203.46£9.65  207.31%12.36  213.62+14.23
A 175.26 £13.42°  173.22+12.69° 17018 £ 10.57'
BAZHakAEa  177.23+14.22  178.33£10.23  177.15£9.84
BAZHabASa  178.26+13.95  179.31£9.45  178.62+8.41

191.26 £ 11. 38°
190. 62 + 13.37*

BAZiag i e
R RANML

203.45+7.65°
199.34 £ 8. 12

196.52 £ 8. 63"
193. 14 £9.62°

E BTG Baki,P < 0.05; 58 Mk, P <
0.05.k3Z%(7H.

Note: Compared with those in the blank control group,”P < 0.05;
compared with those in the model group,*P < 0.05 (for Tab.2 - 7).

2.2 EFHEXIER

523 6 A He A, MR A R BRI T R IGF - 1,
ALB . TF . PA 7K & Z AR (P < 0. 05) ; 5 EIAY A L
5L 254 R BUM WS P IGF - 1 ALB TF \PA /KF- 1)
BETE(P<0.05) JELFE3,
2.3 BARKRERS

23 FIXT IR K BRI LB HES AT T , 450 50 38 s AR 2]
KEGRENUZ R B % A K R PR ; SR
FLAE, 25 25 2 20 B BE WLUZ AR SZE A, 9 M A i i ik 2>
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R3 BAAREFERLR(X £5,n=14)

Tab.3 Comparison of nutritional indicators in each group (X = s,

R5 SHXRHERBINEEEXIERLBE (X £5,n=14)

Tab.5 Comparison of intestinal barrier function indicators in

n = 14) each group (X * s,n = 14)

45 IGF - 1(ng/mL)  ALB(g/L) TF(g /1) PA(g/1) AH MUCI MUC2 MUC3 HD3
PR 158.02£20.03  3L.04£3.05 2.15£0.24  0.68+0.09 F AN RA 1.02£0.04  1.01£0.03  1.05£0.02  1.04£0.01
KA 80.35£8.02°  20.37£2.02° 1.01£0.100 0.13£0.02° BA4 2344025 2310260 2.38+0.27  0.42+0.03°
BHZHHMRAEA  100.47£10.05  23.50£2.24° 140015  0.25+0.04° BHZHARAZA 2130200 2.08£0.24°  2.14£0.25  0.58+0.04°
BAZHaefes  119.61£12.060 26.65+2.45 1.72+0.18  0.39£0.07° BRZHaeAes  184+0.16  1.79:0.17  1.87£0.16°  0.70+0.05
BEAZhagaies  130.84£15.07 28.88+2.66° 1.91+0.20° 0.50+0.07° BEHZhagaaesn  192+0.11F  147+0.10°0  1.53£0.14°  0.87+0.05
WERMA 130.01 +15.06° 28.75+2.67° 1.93+0.21° 0.51+0.07° WERM 1544013 1.48+0.12°  1.55£0.15°  0.84+0.06°

E
A maxt@Ea B BAA C BEAZHARAEL D A
ZhAHTHREL E BAZHASAETA FoELRRA
1 KARIFALFERS(HE, x 400)
A. Blank control group B.Model group C.Low — dose Houpu Sanwu

Decoction group D. Medium - dose Houpu Sanwu Decoction group
E. High — dose Houpu Sanwu Decoction group F.Dexamethasone group

Fig. 1 Pathological morphology of rat intestine tissue (HE, x 400)
Hor ) JELRN = 937 v ) e 21 S b FEOR PN AR BH I T
DL,

2.4 PREREINGE

5523 PN B b, AR A R B E HE s R R S R
(P <0.05), 5HIAYL LA, JE AN =917 = 77 21 K
M ZEARANZH KBRS HE2s R T E (P <0.05) 3
W4,
2.5 MERMEINEEMEXIESE mRNA Rik

52z et A e B2 R U 4 40 MUCT
MUC2 . MUC3 mRNA 35K -3 74w (P < 0.05),

*4 SEARBHERLK(X 25,%,n=14)

Tab.4 Comparison of gastric emptying rate in each group
(X = 5,%,n = 14)

k] R ik Rz k
7z a5 B 78.56 +6.65 || BANZ AT AEL  26.15+2.35
B 25.91+3.03 | BAZHaAMEL  48.26+4.31°
BAZHAKRAEA  2603£2.22 |EARA 48.43 + 4,24

64

HD5 mRNA FiA7KF- 1 ZREAR (P < 0. 05) ; SHEUA L
LA KRB Y140k MUCT . MUC2 . MUC3 mRNA
FEIR KP4 B FRRAT (P < 0. 05) ,HD5 mRNA 357K
WETHE(P<0.05) 3EILFES,
2.6 KRIFEES
5525 (A0 HR AL e A, AR 2 K BB 3 R BB AT B
FLR R B> (P < 0.05) , T ek w5
WEEIN(P <0.05); 5HIBIA LhAs, & R 2 R R
T OBUEERT A LR TR AR S E R (P < 0. 05) , AT
P A ER AR 0 35 0 (P < 0.05) R ILER 6,
x6 BSAARFERBMELE(X+s,IgN/g,n=14)
Tab.6 Comparison of the number of intestinal flora in each

group (X = s,lg N/ g,n = 14)

ik WHHE ABAE v ]
FOsRA 8.33£0.24  875:0.26  7.01£0.13  7.30£0.32
Ban 7005014 7.08£0.25  7.81£0.14  7.85:0.41'
BAZHAKAEA  7.65:0.31F  8.11£0.38  7.55:0.11F  7.52:0.37
BAZHARAEA  8.12:0.35  8.56+0.34°  7.23:0.12°  7.23:0.3%
BHZHABATA  8.89+0.42  894:0.2F  6.85:0.1F  6.88+0.38
WEARA 8.85:0.45  8.93:0.21°  6.87£0.120  6.89%0.36°

2.7 HMGB1 ZEARiIX

57z (xd A e AR 4 K U 4 40 HMGBI
FEHEERBKFEEETE(P<0.05) ; SHEAL L, &
Y525 40 R R 2H 4 rh HMGB1 8 11 253k 7K - 5 B R I
(P<0.05) . FEULIE 2 F15R 7,

A B C D E F

INIGR] w— S — —

A ZGxRA B RAA C FA=ZHAEAEFHL D A
ZHAFAFL E BAZMHHSHANETH F RERRA
E2 XRBALKFHMGBIEERIL
A. Blank control group B. Model group C.Low — dose Houpu Sanwu
Decoction group D. Medium — dose Houpu Sanwu Decoction group
E. High = dose Houpu Sanwu Decoction group F.Dexamethasone group

Fig.2 Expression of HMGB1 protein in rat intestine tissue
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®7 FBHEKXBHMGBIKFELLE(X +5,n=14)
Tab.7 Comparison of the expression level of HMGB1 in each
group (X = s,n = 14)

45 HMGBI 45 HMGBI
TG AR 1.03£0.04 | BH=HarAEm  1.76+0.18
A 242027 | BANZHa&AEH  1.48£0.14°
BAZHakAEa  2.15£0.21° | REkna 1.51+0.13
4 itig

JEAN =17 B 4 BB - 1 T T A £ 0 KR
B, Hodr R o R i & RN = im 27
JEAS R E Sy 2 — N RANE A LR PR P
GO, v g 8 iz s, TR THACS B KA
AL A5 1 M s KBt B2 b BRI B, A0
AR, 2250 242 i i 1 W 4 s Bl & 5 5E
AR 5 AHLSE F2 B AR A S I 2R AL A 5 & D
AR, BT AT TH AR AS B8 A AL , oA
ML AT B8 5 10 ) 2, 19k IR Bk g 7 3% 0 L 0P iz 8h
P

B A 1 7 S R A AT D O 0 40, R s P e I 1Y)
BRI RE RN GR B I RE , AP N A St A Rk
PRIk, AT e LA ) S 2E D g0 19 L ALBLIGF — 1,
TF PA J&H WL E SRV 845, b, ALB AT 4EREHLIK
BREBER, SESEE TS BEMEEER;IGF - 1
Z5HUAR A TS AR S, fFEVLA & BB TR
B IGF — 1 FikFRE TR EE MR smks 1.2
AR R PA F2 22 T 3 i FFODR AR 22 A e e
= 245 X HILAAR 35 SR 038 1 FH D s R SR S L2 X
B R T A I P B ) R T A
BB R IR E R KERIR TR S AR T R KR
B IR KB FE B T RE s S A s R R
KT R ALB 3k AT 45 R 00, SR 4 He g,
JEAN =37 45 ) 1 20 K BUE FRAH G HE AR IGF - 1, ALB,
TF .PA B S 4035 .

ARUFFTLE R F , S RS JRAN = Wim 45 24
2K S R DR, R T A R I 2 | T R A R T
PR R RN = 4017 R v i 1 7 L 5 e ) R o g 3 28 B
Jo I 32 S P i 8BS L R 2 K A A A, T T A
DR 20 L 30 H 4 A 56 3 F MUCT . MUC2 \MUC3 %5 m
I 1 b R AL, HRAR S S TR A AR, e T Y A
AP -100 HDS BA AW YIRE , £ A8 KR Ja g h
& 4G EEAE ARG, SRR R, R AN =
WY1 45 25 4K U 41417 MUCT . MUC2 . MUC3 mRNA
F3kAKOF W 5 A, HDS mRNA 2235 7K 01 8 i 3%
5B AT 5% 45 AR AL o VA B T 2k 5 s T e 2R
L I S I iy T8 K S 5 B ) BB A1, 34 AT RS I g G TR

FELS 10025 A TR B TR IA T I B BN , VK 5 o 1 TR R

A o i TE TR I 2 A I T R TR 5 e o AR Y 4 SR

T, SEIRIA LA, AN =W 4 25 K R 55 AR TR

COBUBEFF PR LR AT TR ) 50 i o 25 388 M, 35005 o (R 1A

AR ) B B SR JEAN =) v] el i e T

FEIA
HMGB1 J& R A 5T, n] A 58 P R it 4

M N o 1 3 TR A 25 5L FT 5 | B ) 3 RN 4 B 1

RSN 20~ 22) A AT AR S I G B LR YA T PTG

PP HMGB1 £E 25 1 v 19 32 3k vl 38 I 18 AE 5 7 4124

AT 42 Y, R v Al R HMGB1 88 R 3k K7, 22

fiff MLAAR 98 1 17 380 2 7 - A Ak fizs 6 188 o s D) i 5 FF 4

SRR AR JEE AN v A A HMGB1 2 (1 3R 3A7K
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