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[BZ] B8R KRERITMEE RS THH . FiE:100 B Wistar K BUBENL 2> IR FARA BRI A, KER
R 4H (150,100,50 mg-kg ™) BRI FARA R BB T W, ASEAT45HL 5 5L, HA K 4R 0 E W 45 $L 3 il 8 R e 75 e A5
B SR R RAE T O, SR AN BA 16S rRNA S 2¢ S i i 3R A il 4 3X S i ( qPCR) e W R BR 245 My B i 7 ik B 485 i 3 v
G T (00 A BRI B K W B A T A, SR qPCR IR 115 %0 %% BN 32 ( Western blot) 5 46 W Ok BRU 25 i 5 8 i 4 2 1 R %% JE M G
HH-1(Z20-1) FMABTE A (Occludin) 7K. R : 5B F AR L, EEAE AL A 2H I B F6 2 5 , A TR A A 1Y) 4 3% 6 1) %5 Bk
B B R W 3 75 A S A gk & B T, Z0-1 Al Occludin mRNA J /R (A0 BEAG (P <0.01) ; GBI 4H Ay, K m
7 20 K B PE R R AR, BN [R) A A A b R R 200 TR R R 3R R B A BT AR, A0 TR A L Bl D, R RES A R 20-1
Occludin mRNA J 3 H &AW B TH5E (P <0.05,P <0.01) , &5 K& v 45 10 B % % 0 A R A 0 W 25 I B s, DT
) e 0 R B Al R AR 6 3 T MR T o
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Therapeutic Effect of Rhei Radix et Rhizoma on Septic Rats
Via Regulating Tight Junction Protein
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[ Abstract | Objective; To investigate the molecular mechanism of Rhei Radix et Rhizoma on septic rats.
Method : Totally 100 Wistar rats were randomly divided into sham-operation group, model group, Rhei Radix et
Rhizoma high dose, middle dose and low dose groups (150, 100, 50 mg -kg ~'). The rats in sham-operation group
only exposed the cecum, without ligation and perforation; and the rats in other groups received cecum ligation
method to establish rat sepsis models. The mortality of rats was recorded in various groups. The number of colon
and mesenteric lymph nodes, Staphylococcus aureus and Escherichia coli in blood was detected by bacterial 16S
rRNA Real-time fluorescence quantitative polymerase chain reaction ( PCR). The levels of zonula occludens-1
(Z0-1) and Occludin were detected by qPCR and Western blot. Result: As compared with the sham-operation
group, the mortality was the highest in septic model group, the detectable rate and number of S. aureus and E. coli
in the samples of septic model group were significantly increased, while ZO-1 and Occludin mRNA and protein
expression levels were significantly decreased (P <0.01). As compared with the model group, the mortality was
deceased in Rhei Radix et Rhizoma high dose and middle dose groups; the detectable rate and number of S. aureus
and E. coli in the samples of these two groups were decreased, bacterial translocation was reduced, Z0-1 and
Occludin mRNA and protein expression levels in rat colon were significantly increased (P <0.05, P <0.01).

Conclusion; Rhei Radix et Rhizoma can regulate the expression of tight junction protein to protect the intestinal
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mucosal barrier and inhibit bacterial translocation in septic rats.

[ Key words |

it # 0E A2 ph IR T TS Y 4 BY RE I VLR B IR,
ey P L i S92 e 283 1 S8 % 25 A 7 4 T T v JEE T
SR o ANTR AL 7 2 T 0 I8 N A0 TR R/ BN B R
o Ji 70 P I, 28 ek oK L 4 T G A O v e Y
LR T GRS — B MR AE A R ALY
R A — B TR B A T O o K
B 7 W ( Escherichia coli ) F 4 ¥ @ % 7 ¥R W
( Staphylococcus aureus) 2 , PO B0 R L 7E e 7 0
S R R R 4 A T AR ) B B D R S
J2 17| S i 3 B AR AL 6L 110 R T 4R AR, B 5 R b LA
o - e B0 55 T A 1R A LB B A O R
AR, R B 25 B & N TR YT MREEAE A T 2 T B,
L HR K R 3 9T I 7 T LA R OR T A
SR TERST R B Al A b R A
Fik  RasE o e B RE 40 Zom T R AL, LK ENR

I7 MR AE 1Y H Y o
1 #
1.1 Y 100 B Wistar KB, HEPE, &5 (200 =

20) g, 2290 B 2= B B S8 T sl b 3Rt 3h
W14 k& IES SCXK (ZE)2009-0003 ,

L2 259 Jak Rk (BNt 252k s ) 4t 5
20140509) , 41 1% 2 [ 41 DNA 42 Bk 7 & (56 [#
QIAGEN 24 ], it %5 142315812) , 3 ¥ 41 41 & RNA
PG & R % s & K P e ] & (b
R AR AE AL BB A BR A FL 45 4 5k N3205,
N3128 ,N3113) ,BCA & e FE I a0 & (db st &
FEERHA R AL H S 20140806) , %4t A BT 4t
1 (Occludin) 1% %5 7% 2 AH G -1 (Z20-1) £ 58
TR (22 Santa Cruz 24 A, #E 543 514 G2204,
J2604) .

1.3 {X4%  iQ5 AUSEE 5O 5 -2 G Wl 4k X g
(qPCR) Y (3£ [ BioRad 23 #]) o

2 FHiE

2.1 e KedEAl g K ELREBL o AR T R4
(10 2 BEAI2H (30 2 ), RERYT m o AR 2 21
(B2 20 H) o RETRRESE 12 h, RBRAK, AHT
PL10% /K& S RE ip WRIBE . CRRAETF I R E K
Uig 2 em Qb 22 R E5HL 12 SERE B RS AL B E
Wi B I B )E R . BT ARARBEEEG, A
HATAEHL T AL B AR R BR YT 4R R4S
TREH ig 19T (R4 54 150,100, 50 mg -

Rhei Radix et Rhizoma; zonula occludens; bacterial translocation; sepsis

kg ™') s BT AR A RS R 2 K B4 T AR AR K g R
J7o 5 ALREA T A BRER K SR H 2 K/ dIRYT
3d,

2.2 BRARE ARJE T2 h SHKRBAETLHSEMT
R T WO W ZR Rk L 45 A AR e g i A 4,
T =80 CHAfF# .

2.3 E. coli & S. aureus Kﬁ{)ﬂﬂ ?ﬁ,ﬁﬁ éﬁi%%éﬂ
DNA 4 B 5 & 20 BR 4 Wil b A | i 28 T ok 2 4
LE L AN B DNA, GenBank W45 if] E. coli
S. aureus [f) 16S TRNA ¥ 5, I B iT 4 514 W
1, N qPCR A I 45 i 2 20 i 2 bk L 466
MAFRAH E. coli J2 S. aureus $ i , ARSI Ty vk S
HRSCHk (4] .

%1 E.coli 0 S. aureus i3] %1 3|

Table 1 Primer sequences of E. col and S. aureus

ki Gl 2]
E. coli i 57 -CATGCCGCGTGTATGAAGAA-3’
T 5’ -CGGGTAACGTCAATGAGCAAA-3’
S. aureus 3# 57 -CGTCAGCTCGTGTCGTGAGATGTTG-3’

T 5’ -GCGGTTTCGCTACCCTTTGTATTGT-3”

2.4 70-1 % Occludin mRNA #l  2: BRIR 7 & ik
BB B 4% 4 K B 45 B B RNA, 30 %% 5 Z0-1 &
Occludin } B-AlLZ) 2 1 (B-actin ) 5| 4 1 b 5075 45 38
ZRAA PR E A LR 2. qPCR X B3 0 BE A Y
HEAT 3 A5 FLA ARSI, 00 A5 1 B i 1 1 2 50 S R
27O g R

%2 Z0-1 7 Occludin K345 3
Table 2 Primer sequences of ZO-1 and Occludin

EIR7EA Gl 2]
Z0-1 i 57 -CCATCTTTGGACCGATTGCTG-3”’
T 57 -TAATGCCCGAGCTCCGATG-3”’
Occludin Ui 57 -ACGGTGCCATAGAATGAGATGTTG-3”
Ui 5’ -CAGCTAGTTGTTCATTTCTGCACCA-3”
B-actin Ei# 57 -TGGATTCCTGTGTCATCCATGAAAC-3’

TiF 5" -TAAAACGCAGCTCAGTAACAGTCCG-3’

2.5 Z0-1 }% Occludin Z5 A& S B A BOX

e U IO RS I 2 B B 1, Z 9k A8 %, BCA

A R R e e SR R E L 20-1 K

Occludin % 14 10% SDS-PAGE H Vk , % % % filf 2

LRYERE, 5% MR Wi A B P 2 b B £ v BE LK

(1:1 000 B ) #E4TMF & ,4 Cid&. —$Hi(1:5 000
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B H 3 ho 122 &t A% B K I 2 A 24571 .
B-actin iy N2, DL BB 2H 45 i 20 28 vp 1 8 1 2% 3k K
SR A R H M 4 Z0-1 J% Occludin 85 14 4 4H %

Kk,
2.6 GuiteeabB SR SPSS 13.0 i, i & R

BILL x x5 Fom , AL HCBER FIOT 22 43 0T, 7T 808 R
W41 ] L RESR KB, P <0.05 g 2 Sl it
3 ER

3.1 XFEFAE R BURSER I ST ARA L
B KR A Bl 72 h P R B ik 63% , W Tt S
(P <0.01) kB BL T A 5 A0 e 75 E 1 5 367 40
KB 72 b aE R B A7 BT A, K8 b i i
HE Y A H AR 8 R W BB B AR (P < 0.05, P <0.01),
E S I (P <0.01), W3,

3.2 X MeREAE A B I 4120 I AR I (L 485 e A

F3 XENKRSEARKREERNZN
Table 3 Effects of Rhei Radix et Rhizoma on mortality of septic rats

21 5 Hl 4t /mg-kg ™! n TR/ R JRIER/ %

BFAR - 10 0 0

foi 0 - 30 19 63%

K i 150 20 2 10
100 20 5 25%)
50 20 10 50

H G RTFARLILEY P <0.05,2 P <0.01; GHIIA LE P <
0.05,”P<0.01(F4~8[).
A E. coli 2 S. aureus ¥ R FEE W W B
FARE KRB ARTAEN 45 H 20 R T 25 Sl R
Kt E. coli M. S. aureus , # TV 4H FYA¥7 4H K BUIE 4%
PRAS TR 1T Bk 2 A E A R R A T
Ao SIRFARE L, BALH K B AE 3 Fibr A op
M2 TEBUREA N R ME R R IR (P <
0.01) ; SHEERIAH LLA, By P R B2 2 ARG Hh
BRI B K (P <0.05,P<0.01), W3E4~6,

R4 AENKREEAREHARTRE coli & S. aureus i H RSN (2 £5)

Table 4 Effects of Rhei Radix et Rhizoma on positive rate and number of S. aureus and E. coli of colon in septic rats(x +s)

15 j'ﬂji/mg-kg'l . BIHE %% E. coli S. aureus
FH 2R/ % Ig N/g FH 2R/ % Ig N/g
IEESN - 10 0 0 0 0 0
f #0 - 11 100 100% 6.58 +0. 587 832 3.98 +0.87%
S 150 18 30 20" 1.06 +0.37% 154 0.99 +0. 73"
100 15 45 454 2.57 =0. 46% 35% 2.05 0. 64%
50 10 90 85 4.72 £0.20% 60 3.46 £0.71

x5 KREMKRESEARBEZRBRKREBLERE coli & S. aureus B HRMB BRI (1 £5)

Table 5 Effects of Rhei Radix et Rhizoma on positive rate and number of S. aureus and E.

coli of mesenteric lymph nodes in septic rats

(xxs)
w3 ?\fljji'/mg-kg’l N Bl %% E. coli S. aureus
PR/ % lg N /g A/ % lg N /g
BFEAR - 10 0 0 0 0 0
gy - 11 60 60 3.52 +1.06% 30 3.08 =1.02%
K 150 18 30 20 1.87 +0.20% 20 0.89 +0.49%
100 15 40 35 1.96 £1.03% 30 1.83£1.05
50 10 65 60 2.79 +1.18 50 2.46 +1. 14
6 XEMKSEARMIRARE. coli & S. aureus G HRME B A M (x £5)
Table 6 Effects of Rhei Radix et Rhizoma on positive rate and number of S. aureus and E. coli of blood in septic rats(x +s)
E. coli S. aureus
20 5 HH/mg-kg ™! n BA MR/ %
PR 5/ % logoN /g P44 5/ % logyN /g
IEEFN - 10 0 0 0 0 0
] - 11 50 50 3.03 +1.05% 20 2.65 +1.07%
Kk 150 18 15 10 1.34 £0.39% 10 0. 65 =0.23%
100 15 30 20 2.07 £0.24 15 1.80 +0. 61
50 10 45 25 2.03 +1.26 30 2.47 0. 86
3.3 XMk EEAE R B 45 % 4H 41 Z0-1 Hl Occludin mRNA ZKCF 8 AR T AR 4H B B FEAR (P <0.05) ; K&

mRNA £IKW 5 m  #EAE 4 Z0-1 Fl Occludin A
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BT, EFEAME Z0-1 F1 Occludin ) mRNA
FRAL R SER A 20 (P <0.01) , WFET,

KT KEWKRSEAXREFAL Z0-1 71 Occludin mRNA RiXH
I (xxs,n=5)
Table 7 Effects of Rhei Radix et Rhizoma on ZO-1 and Occludin

mRNA expression levels of septic rats(x +s,n=5)

205 F 4/ mg-kg ™! 70-1/B-actin Occludin/B-actin
BFA - 1.532 +0. 086 0.934 £0.076
HL TR - 0.753 +0.108% 0.347 +0.057%
PN 150 1.274 £0.075% 0. 630 £0. 048%

100 1.052 +0. 049% 0.399 =0. 054
50 0.790 =0. 063 0.368 0. 072

3.4 XIRFFEIRE KRG AL Z0-1 Hl Occludin 25 [
X R BB EE SR ARAE R, BIH Z0-1
Fl Occludin 5 [ £ IE B B FEIL (P <0.05) ; 5HEA
2, KE i Al 4 ZO-1 1 Occludin B [ () 3K
KB 5B 5 (P <0.05,P <0.01) , WL 8,

F8 AXEBEXMKRBEAREBFER Z0-1 0 Occludin F B3t R X
EHEM(x+s,n=5)

Table 8 Effects of Rhei Radix et Rhizoma on ZO-1 and Occludin

protein expression levels in colon of septic rats(x £s,n=5)

2 ) H 4t/ mg-kg ™! 7.0-1/B-actin Occludin/B-actin

IEESN - 0.301 +0. 028 0.435 £0.071
F5 A - 0.156 +0.031% 0.193 0. 034%
PN 150 0.267 £0.015% 0.321 £0. 056>
100 0.234 +0. 026" 0.209 0. 047
50 0.165 +0.018 0. 198 £0. 032
4 itig

i T8 P i 2 R B A I R R RE AR S A 1 x 10
A HA B Y JE ML B T8 Y R R
Ji 38 I\ Sk 2 S G B R D B8 B ORI R Bh A%
BEAE M R R R AR R v B A
0, J il Bt B i DL R B Ak B B A ) B i A
AR Horb LAHUAE B7 B fi oy i L EE R SRl b
J7 20 ) P S e T i R ke P i i
M FE R . Y R AR R D S LR,
NS0 oA e N 1R e ) 1 < T I o - VA
70-1 F1 Occludin &8 B % % % H2 1 2 A 8 2451
EAS AU YA S HETIEE

KRigRFKE g, B @ BT %%
Jo B PR T AR TR, KEAE MIRYT
JHe T E 1 F E b 2, B R A R R R R Y I TE
EHLAR 2 B k2 Bt B | G 98 B B B 26 ) J5f: I 1) A
Mo DIAEBFSR E A 30K B a] 3 ik 38 9 iz 38 055 50, 48
o J 1 K T AR AL AR S T ) R e b 0 e A
B o M0 AR SO FE T R B ] A 4R R R LR

o T AL 5% W D BE IR 7 Ik B A BB o
ARWFSE K B, e 75 AT R B IS 45 I 4 4L

70-1,0ccludin f mRNA K 3 1 /K F 52 18 T A 41 1%

15, T L B 1) i) B 3 e ek /0, 200 1) B4 K i a

T 37 VERE AN, I 9 DL SO E. coli )7 S.

aurews 55 B HEIMUH = A 45 M 20 20 bk 12 45 R i e, 5%

FOABTCTR AT, 40 T AR BB A o I IR e R A R B

FEAR IR 63% o MBEAE K B4 T R BB R 47 1Rk

WITIE A FFRA N EEBOR R E. coli } S. aureus

FRRSE H 23R BRI, Gt 8ChE i /b, ik e W] A T A+ 2 TR R

ZHRAH. w L PR KRS A 4 Z0-1,

Occludin mRNA K& H /K EBERIH A T 5, &

FR 2 AR O I o A A A R mT A 45 i Z0-

1}z Occludin 45 [ 2 35 # o] Jife 75 0 O B, 35 B 200K &

EAhAs

gk b MeEEAE K A ke S e v i 2 R IR

i, 32 B0 T A AR R A 5 R ] R R R R

146 o M 266 5SS B ) B L DA T 9 /0 240 T o2 1R T

BEAE o

[ &% 30k ]

[ 1] Ohland C L, Macnaughton W K. Probiotic bacteria and
intestinal epithelial barrier function [ J]. Am J Physiol
Gastrointest Liver Physiol, 2010, 298(6) . 807-819.

(2] wmE, XIR4e, RiA, S ERWETS6EE
WAVRYT KRR EEAE [T]. B b g B2 45 & ARl 2
&, 2014, 20(2) : 160-163.

[3] F:8m, e KREERIBEERT h N H#ERIT],
o E P E &5, 2011, 20(8) : 1290-1291.

(4] XRA, RS, Wb, 5. e R RpE R E
K E RO [T]. b E SR e ek,
2011, 15(5) ; 812-815.

[ 5] Livak K J, Schmittgen T D. Analysis of relative gene

expression data using real-time quantitative PCR and the
2 (-Delta Delta C(T)) Method [ J]. Methods, 2001,
25(4) . 402-408.

[ 6] Clark J A, Coopersmith C M. Intestinal crosstalk: a
new paradigm for understanding the gut as the “motor”
of critical illnes [ J]. Shock, 2007, 28(4): 384-393.

[ 7] Forster C. Tight junctions and the modulation of barrier
function in disease [ J]. Histochem Cell Biol, 2008,
130(1) : 55-70.

[ 8] LiQ, Zhang Q, Wang M, et al. Interferon-gamma and
tumor  necrosis epithelial

factor-alpha  disrupt

barrierfunction by altering lipid  composition in
membrane microdomains of tight junction [ J]. Clin
Immunol, 2008, 126(1) : 67-80.

[BREHE RBikik]

- 149 -



