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[ Abstract | Objective: To investigate the mechanism of Rhei Radix et Rhizoma on intestinal flora of
septic rats. Method; LPS intraperitoneal injections were used to establish septic rats models. The rats in the
experiment were divided into five groups: sham operation group, septic model group, Rhei Radix et Rhizoma high
dose, middle dose and low dose groups (150, 100, 50 mg -kgfl ), 2 times/d ig, continuous for 3 days. The
mortality of each group was recorded. Traditional bacterial culture method was used to detect bacteria count of
membrane flora, cavity flora, mesenteric lymph nodes and blood of the rats. Meanwhile aquaporin 2 ( AQP2) and
AQP8 were detected by RT-qPCR and Western blot. Result: The mortality in Rhei Radix et Rhizoma high dose
group and middle dose group was significantly decreased. Membrane flora and cavity flora of all groups differ
greatly, especially Escherichia coli, Staphylococcus aureus, Lactobacill and Bifidobacterium. AQP2 and AQP8
expression levels of all treated groups differed greatly from those of model group (P <0.05). The decrease in
AQP2 and AQP8 expression levels in various treatment groups was dependent on the dose of Rhei Radix et
Rhizoma. meanwhile, the number of pathogens in lymph nodes and blood was lower than that of model group.
Conclusion; Rhei Radix et Rhizoma can decrease bacterial translocation by reducing expression of AQPs to
increase excreta in treating sepsis, and the middle dose is better for the balance of intestinal flora.
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1.1 Zh¥  fd R M pE Wistar KB 100 H, & &
240 ~260 g, i 7% 55 5 2 B} 2 Be 20 58 T 3 49 s 42
HE, Zh & K AIE S SCXK (%) 2009-003
L2 25 ROk RER (BN 2505 ik
20140509) , i £ ¥ (LPS, 3 [ Sigma 2\ #l, it &
56H4096 ) , ¥4 41 5 RNA $2BGR ) & (b 5t kAR
3] S N3205) | i i skt R & oo kR &
(2% E Thermo A #l, #it 5 43 5l & 00045536,
00053821) , /K i@ 18 & 11 2 (AQP2) Fil AQP8 & [ —
Pt (32 [ Santa cruz 2\ A, it 5 4 B A SC28629,
SC20810) , 2141 (1 $2 U 70 & VB A B FR 28 v i
M P (Rt 28 A, 5 4000 o 03121,
05362,1.1809) ,
1.3 fY#% 105 M it PCR X FL AL UK %
Epf# (£ [E Bio-Rad 2AH])
2 Hik
2.1 S B REIES R RBEAL S N T
AR (10 H) BRI (30 H) FRE B T A (o
R a2, 2 20 ) R BRGE N PER R 3 d 25 B
AIK 12 h, BERIY KIRIT 44T 15 mL-kg ' LPS
HEAT ip I TFARAAL TAEMIL K, KERITHARR
YR B g YR IT (B AR 43 00 150,100,
50 mg-kg ™) 5 BT A LR R ALK RS T AR R AU
PRERK ige RS KRR 2 k/d,iEL 3 d 42
o AR BER K
2.2 FRAHUM H54b3 RS 72 h £ K BRAEL
PSR R BRI PR, WO 1 & b L 45 L il bR A (45
[ N 25 ) % 235 g 4 40 Sy B 1 A5 40 B 8% 5% ) s R B
L3 ~5 em, -80 CRAFHH -
2.3 JHEEBEAD DL 200 mg 45 N AEWE T
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0.8 mL A= 3 ER 7K H IR S Ry S5, FH JC T A 3R UK
PEAT 10 A58 LEAG RS, I 100 WL 4% e 5 200 R A 88 U 3
BIBERNT K 5% A B B M B 7R 3L (MAC) , & i (8
AT ER A VR B 9%k (Sp ), JEFT T ok B B R 0
(Bd) TR £k 5 72 5L (CD) |, 2L IR T 7k £ 1
B (LC) MU AT R BB 15 F 2E (BL) . % Bd,
CD,LC,BL #3538 FIR & 48, 5 MAC,SP ¥ 3% 1L
—[A 8T 37 CHFRFAHNIEIR 24 ~48 h, B )5 ik #%
WCUAR R R SR I A K TR I E AT T B R RS
JHHZT em ZAEFER K PhYE 3 R, B TA 1 mL 4
PRERIK A U5 K2R NS A, I 0.2 mL ) Kl &2
0.8 mLA:z FRER 7K iR S Ry IO, +15 W) 45 W 1 25 ) 4
DRGSR T AR B B R S, TG N
2.4 A LA 20 pL i BRAS AR R R,
TC R A B AR IR HEAT 10 A5 A% LU AR T | 45 Wk J35 4 11 7
W20 WL #2800 B e 1 % L 22 BRI B g i 9 L
R TR R B SR L 538 R i Ry AR L, FRE g &R
FRCH B 45 200 mg, fin Az AR UK 2 mL A3, 513
200 pL R T FaR B IR F o o AR ™ R G T
PEo ¥ BRKEFRIMLE T 37 CHE AN IR 24 ~
48 h G5 S PR IS Y M R R IR SR L AR K T VR
PEAT B

2.5 RT-qPCR I 5 s ¥ 2H 408 RNA 2 B
F PR O B4 1 B RNA 306 5 538 423 300 4 10 0 45
YEo AQP2,AQP8 FiI B-actin 5| ¥ ¥y FiF A TA4EY)
BARARSE G (E 1) . B ZO6E & PCR AL
HEAT S S A B A BEAS AT 3 AN A E  iE i
BCA I A5 A ity 1B {91 218K ( threshold cycle, C,) . 45
RS2 2%

#1 3WE5

Table 1 Primer sequence

s 314771 4 ’Ejf}‘g
AQP2 F¥WES'-TCCACAACAACGCCACAGC-3' 393
F¥ES5'-GCACTTCACGTTCCTCCCA-3’
AQP8 9% 5'-GGGGAAGGAGACCAACAT-3’ 470
T 5'-CAGCCAATACCAACAGCATC-3’
B-actin W 5S'-TGGATTCCTGTGTCATCCATGAAAC-3' 346

i 5'-TAAAACGCAGCTCAGTAACAGTCCG-3'

2.6 Western blot £zl 2 B2 [ 4 O] & 10 )
HEKRG AL BEA, LB ELBE 10%
SDS-PAGE HLIK , F B R (I PR AE M 10 5% it
JEWIkSEfF 3 ho AQP2,AQP8 £ ww B i {4 (1: 500
ke 4 CHEE R, —Hi(1:5 000 7 ) & 2 h,
fo2 kI R EAR . VL B-actin NS IR LURF
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2.7 eIt HT RN SPSS 13,0 BAFHEAT 40 AT,
THERORNL & £ 5 F5%, L8] HL AR SR 7 2240 07, 3
BRI AL L BCR T X KRS, L P <0.05 22 5
e e
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R2 KEMNKZEARARRE 72 h HERHH M

Table 2 Effects of Rhei Radix et Rhizoma on 72 h postoperative

mortality in rats with sepsis

. 7 = FETH 9 B
20 5 » n

/mg-kg /H /%

BFAR - 10 0 0

157 - 30 12 40
PN 150 20 1 52)
100 20 2 10%

50 20 7 35

HE: S HPARMELE P <0.05; 58824 k5> P <0.05
(R3~TH),

RI XEMNRBEAREHEAHEENOM (v25)

3.2 XRREWEEEEZE SIRH SR
FARAK K EB Al Sp Boft Jo 225, R #3697 4
Hh R 3N Lo 2 R R A AN R R S Y 082 5
BRI R Bd Ml CD B 2 TRFARA (P <
0.05) , &, bl B if J7 4 5 BB AL A G 0 o 22
(P <0.05) ;BRI 5 B T AR ZH He 5, LC A BL %o
MBI L (P <0.05) HREGIF AT, LIk 2 R
ORI 20 4 A () B B A 9 /0, B 5 IE 4 e et
RS, W3, HERFARHE AR, B H KK EB
A1 Sp B B I (P <0.05) , HoAth 2535 77 2H AR
T4 EB Al Sp Brit Ay gl /b (P <0.05) ; BB 2H K
A9 Bd, CD, LC, BL $ui 8 F AR A ¥k A (P <
0.05) , SRR L HE, A o 5l ia )7 41 1 KR
CD 1 LC oA P m (P <0.05) . WK 4,

3.3 XA R M A T E B BT AR
R BR 4 BB AF I, I L2 45 K M b oA At 2R, A5 T
AR LR, B 2 K L 5 I M 4k v A Y ) 2 7R B R
MG TR W T R (P <0.05) 5 R A4 L
B, A TR YT A R BT U U 95 K i v o G H 6% 4 T
PR AR R TR W BT (P <0.05) 0 WEKS,
3.4 XPRRE AR AQP2 Ml AQP8 /) mRNA
Kl AQP2 FI AQP8 mRNA ¢ ik #5871 20 /K - ¢
FARAA W I E (P <0.05) ; HHEIAH L, &
TR 2 AQP2 Al AQP8 mRNA 33k 34 47 fr
k(P <0.05), W*E6,

Table 3 Effects of Rhei Radix et Rhizoma on quantitative gut flora in rats with sepsis(x +s)

| EB Sp Bd CcDh LC BL
453 1 n -1 -1 -1 -1 -1 -1
/mg-kg /logyN-g /log;,N-g /log;yN-g /log,yN-g /logyN-g /log,yN-g
BFA - 10 11.73 £1. 46 8.30 £1.41 3.28 £0.23 2.65 0. 35 2.56 +0.28 1.89 +0. 11
i 18 11.89 +2.63 8.73 +0. 46 5.84 +1.26" 3.72 £0. 22" 5.27 £1.48" 3.91 £1.65"
K 150 19 3.26 £0.57% 3.08 £0.70% 2.26 £0.71% 1.56 +1.08% 1.73 +1.01% 1.72 1. 12%
100 18 2.85 +1.07% 4.28 +0. 69 2.95 0. 82% 2.35 +0.45% 2.36 £0. 74% 2.02 0. 89%
50 13 9.74 +0.93 8.84 +£0.52 4.21 £1.53% 3.68 £0.08 4.73 £0.82 3.67 £0. 54

x4 REMNRBEAREGEHAHEENHI (v x5)

Table 4 Effects of Rhei Radix et Rhizoma on intestinal quantitative membrane flora in rats with sepsis (x +s)

a5 ﬁu%l . EB | Sp | Bd | (o)) | LC | BL |
/mg-kg "~ /log,oN-g /log,yN-g /log,,N-g /log,oN-g /log,oN-g /log,oN-g

BFA - 10 1.26 +0.97 1.88 +1.34 6.54 +0. 81 5.65+1.11 7.65 +1.07 8.89 +1.20

el - 18 5.87 +1.63" 4.71 +1.43" 4.03 +1.36" 3.95+1.22" 4.43 +1.29" 5.67+1.01"
* 150 19 1.53 £1.05% 2.07 £0.57% 4.26 +1.08 2.97 £0.93 6.43 +1.09 5.72+1.27
100 18 1.36 +0.77% 2.28 +0.72% 4.95 £0.70 4.20 +1.58% 6.76 =1.03% 6.98 £0.73

50 13 4.98 +0.91 3.84 +0.98 4.21 +1.26 3.94 £0.79 4.73 +1.44 6.34 =1.30

- 129 -



5522 B4 3 RESSEAFFERE Vol. 22, No. 3
2016 4£ 2 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2016
x5 AEMNRSEARMCLEROIGARESHRM (2 £5)
Table 5 Effects of Rhei Radix et Rhizoma on lymph gland and quantitative blood bacteria in rats with sepsis (x +s)
- F 4 R (1R
) /mg-kg ! A2/ % log;oN-g ™" W4 2/ 9% log,oN+mL "'
BRFAR - 10 0 0.00 0. 00 0 0.00 0. 00
R - 18 67 3.52+1.02" 59 2.58 £0.37"
K 150 19 21 2.34 +0.73% 11 1.29 +0. 16%
100 18 28 2.98 0. 15” 22 1.89 +0. 08>
50 13 61 3.68 £0.54 54 2.06 £0.33%

R6 KREMKSEKXRLHEALR S AQP2 f1 AQP8 mRNA 3%
EEWEIE (2 +s,n=8)
Table 6 Effects of Rhei Radix et Rhizoma on relative transcript

level of AQP2 and AQP8 mRNA in rats with sepsis (¥ £s5,n =8)

BFAR - 1.00 £0. 00 1.00 £0. 00

R - 0.80 +0. 12 0.83 +0.10

KIERYT 150 0.27 £0. 12% 0.37 £0.24%
100 0.40 £0. 10 0.41 +0.07%
50 0.50 0. 09% 0.80 0. 13

3.5 MR mAL T AQP2 I AQP8 [ 3& ik
fm SR LR, W R R R T 4 AQP2 AN
AQP8 FE F Y Rk K P K T B FE AR (P <0.05) . L
E

£7 KEMRBEKREHARS AQP2 71 AQPS F (I MHR &

FEEMEME (v+s,n=8)

Table 7 Effects of Rhei Radix et Rhizoma on relative transcript

level of AQP2 and AQPS8 protein in rats with sepsis (x +s,n=8)

AQP2 AQP8

20 5 FE/me-ke !

A5 A/ g ke /B-actin /B-actin
BFEA - 1.00 = 0. 00 1. 00 0. 00
(Rl - 0.84 +0.15 0.89 +0.07
K 150 0.42 +0.28% 0.37 +0. 10%

100 0.49 0. 09% 0.42 +0. 06
50 0.55 0. 13% 0.85+0. 13
4 itig

i T8 T A T A OR R IR R TR, LS e A e B
Ao ORJZE B AR LOBUECR B A ZLIRAT B oAU 2
R ST B SR T B A IR SRR s W 2 T e e A
Ko fl JaER W % o 5 & R E K0T HAR
R N AMFBUN R . H AT, 3E CHOA N R
I RO 2B RS Bh B E T TR R A

- 130 -

i 30 KRR P 3T, ML A D G A R D
A T B U S A R B 0 S T T o R A
HEA TG A I 45 | B i g L TR ™ Y
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F I, H B= 25 B R i RYA T e s o e
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BB A — R MR 3 1 o BRI B ] ek 3 i
T IR A i T AR 3 LA OO, (HR O T AL A4 B
FEO I

AQP fEK iz i it v R R HEAE AL, 5 A
AR AR TR OC T AQPs (M WE ST H 2% 1
Zo " K 43 WS 1 P T T K TR i 8 R
AT, S0 R K o WS 2 i K A G AR
Do REFVER T 451 15 T 4 G 7 MR 4E
WEFEAIF 58 A O R B2 ol aod i 40 B B Na ™ -K " -ATP
it , BELAG Na ™ §% iz W i, 6 1 98 3 TR 0, PR B R
REK Sy ARk W h M B0 . R RS R A
Je ik 5 IE AQPs A7 KW ?

AT LR s, e E K B A i T T
L, B W R R R O R 0 R A b B BB (3R
4) , e L WA B AL (RS) . AT
AN TR R0 DR BRI i R B B 1 AN (R R 4 RS B
2, B b e R ER T AR SR R RS 1 B R I B
M. W, L R R T 4R RO A i AQP2,
AQP8 [ mRNA K 3 /K S Bm B 40 A7 BT Fe A1, L
X R B R A MO o T I R R 9 AQPs 7
AT T AR FH 30 40 RS A

3 ME ARG T AR BpEAR LR
BRI R . 2B A BUAE R i ) R R IR T
VEFD, 40 G A% 5 98 /0, {ELJi T T A 10 58 T A (I 2L 7R
FFERT S OBUBEAT B ) AR B B (R I 3 1 L o 8
A R ) [R) It 4 O B HE B A A, 2E TR X M T T
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