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PAERAAUH . T ik R 5/6 Binikik Sk CRF K RAEA . ¥ K R MLy A BF RKRA(GEA T, n=06) , BRA (LA ML, n=8)
Fa2h 240 (n=9),Bp MAREL-A 20 (384 Y 40, Fadd 3t 7R, 2 mg/kg) , K35 & . KA 2 28( 5 5192 % DH DM DL 41, vA 4 25 %3+ 5 51
$#3.1.5.0.75 ghkg) fe K. & . AR Z20 (#1324 HH HM HL 20, A A 252 531 4 6.3.1.5 glkg) . &4 MR A AR
JAJETF4bigsth , B R 1K, &S5 R JAAMAR Kig FARBRAMAK, RARLH120)5,%0 KK 24 h &G Ffe b i P ILET
(SCr) % £.(BUN) ki (UA) VAR dn 3¢ P A2 KT, KRR 4540, B T UL K SUE 4L B0 1 B L 40 2 7 1 4R .84
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DL .HM . HL#8 K £ 24 h R Z i Y , HM A X R 24 hK R, &4 240 K 09 24 h J & &, fo 7 SCr . BUN K -F & B 45 803 %
Ak, M HH 2B 50 9 2o A 82525 20 K R 69 o i UA K-F 3 4K, e HH O HM  HL 2B 5169 2 A B4 25 20 K Rah fe 3¢ R A Z K T3 K,
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53 R A SO AR R SR A R T R & B s S Ak iR R a9 B 5 20T Ak R T M B CRF K K Wil 64 2 Ak
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Effects of Rhei Radix and Astragali Radix on Renal Protection and Intestinal Barrier Function in Rats with
Chronic Renal Failure

TU Yijun, LI Haiyan, GONG Renhao, ZHONG Yuping, LAI Youqin (School of TCM, Guangzhou University of
Chinese Medicine, Guangzhou 510006, China)

ABSTRACT OBJECTIVE: To study the effects of rhei radix and astragali radix on renal protection and intestinal barrier function
in rats with chronic renal failure (CRF), and analyze its pharmacological mechanism from the theory of “gut-renal axis” in TCM.
METHODS: Rat models of CRF were established by 5/6 nephrectomy. Rats were randomly divided into sham operations group
(group J, n=6), model group (group M, n=8), and administration groups (n=9), which included benazepril group (group Y,
positive control, 2 mg/kg), rhei radix high-dose, medium-dose, low-dose groups (group DH, DM, DL, calculated by crude drug
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as 3, 1.5, 0.75 g/kg), and astragali radix high-dose, medium-dose, low-dose groups (group HH, HM, HL, calculated by crude
drug as 6, 3, 1.5 g/kg). After 1 week of modeling, rats in each administration group were intragastrically administrated, once a
day, for 5 weeks. Rats in group J, M were intragastrically administrated equal volume distilled water. After 12 h of administration,
the 24 h urine protein (Upr), serum levels of creatinine (SCr), urea nitrogen (BUN), uric acid (UA) and plasma endotoxin level
were detected, and kidney index was calculated. Changes in renal tissue, villi of small intestinal mucosal tissue and crypt depth
were observed by microscope. RESULTS: Compared with group J, 24 h urine volume and 24 h water drinking volume of rats in
group M were increased, 24 h Upr, serum levels of SCr, BUN, UA, plasma endotoxin level, and kidney index were increased,
with statistical significances (P<<0.05 or P<<0.01). Most glomerular volume were increased and rigid in group M, showing intersti-
tial infiltration in large number of inflammatory cells; villus length, villus width, mucosal thickness and villus length/crypt depth ra-
tio of intestinal mucosa were decreased (P<<0.05 or P<<0.01), and crypt depth was increased (P<<0.01). Compared with group
M, 24 h urine volume in group DM, DL, HM, HL was decreased; 24 h water drinking volume in group HM was decreased; 24 h
Upr, serum levels of SCr, BUN levels, and kidney index of rats in each administration group were decreased. Except for group
HH, serum UA levels in other administration groups was decreased; and except for group HH, HM, HL, plasma endotoxin level
in other administration groups was decreased, with statistical significances (P<<0.05 or P<<0.01). The pathological morphologies of
renal tissue, intestinal mucosal tissue and intestinal villi in each administration group were improved to varying degrees. CONCLU-
SIONS: Both rhei radix and astragali radix can effectively reduce the metabolic toxin levels of rats, improve filtration function of

glomerular and enhance the exclusion of metabolic trash, which may be restoring the intestinal function to achieve the goal of treat-

ing CRF. And both show optimal effect in medium dose.

KEYWORDS Rhei radix; Astragali radix; Chronic kidney disease; Gut-renal axis; Intestinal barrier; Rats
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Phx + s 2R, Z2 20 0] FBCR LR 2R 5 26 73 A, A [1A]
FEBER F SRR K56 . P<<0.05 KR ZEF A G il2F
3 H#R
3.1 KER—MIER

M1 R KRR T, Y4 1 R KRR 2505
KA HIET, DM A 2 HR B 45 25 7 KA 58T 4
R, 5 VA A, M AR BURS ploiR A 22, (R i i
B E R (P<0.01),24 h JR .24 hiROK 5 &2 2 38
(P<<0.055( P<<0.01), IEIZ K  ZIRTEN . HMAK
B A 2R AR ARG — € B, Y \HH . HM
K BUA B 8 2% 7155 (P<<0.05) ,DM DL .HM . HL 4
KLY 24 h PR B 80 (P<<0.05 8% P<<0.01) ,HM £
KELAY 24 h POK & B/ (P<0.05) , 478 B EC A DA
B CRF R JRAEIR , 45 R L3R 1.
K1 BAKRERE 24 h[REFM24 h iRk ENE L

B(xts)

Tab 1 Determination results of body mass, 24 h urine
volume and 24 h water drinking volume of rats

in each group(x ts)

ikl n B g 24 h IR, mL Uik g
4 6 41850+ 13.52 14831264 1440£ 165
M4l 7 349.38£2290°" 26.14£3347 N84T
Y4 8 3195741783 23.57+461 2864820
DHY] 9 33222+ 1660 19784935 14484558
DMl 7 365.00+41.74 15864803 20141450
DLA 9 351442010 1778£499° 12784607
HH# 9 375562797 21.00+10.02 19731094
HMA 9 3T20+26.14° 14724583 10434785
HLAL 9 354112082 15.78:48.64 2403173

W 5 I, *P<0.05,**P<<0.01; 5 M4 4L, "P<<0.05,"P<
0.01

Note: vs. group J, “P<<0.05, * *P<<0.01; vs. group M, “P<<0.05,
#P<0.01
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BUN. UA DL Je ifin 3% o N 3 R K3 8 2% T (<
0.01),3X 55 CRF & # J5 BACIRE 2K 35 ik T = AH —
Ho 5MAE, #2525 4K U 24 h REE 1 AL T
1 SCr.BUN 7K1 24 i 25 [ 41K (P<<0.05 5% P<<0.01) , iX
PR R 5 E AT LU T I CRF K BUA A K 1Y
Ko B HH 24 HoAx 45 25 21 R BT Hh UA ZKF
B FEAK (P<<0.05 8%, P<<0.01) , H LA DM 2 K B ifi 35
UA K545 ; Y .\DM . DL 41 Kk BRIl 3 A 5 R OKF 2
R (P<<0.05 8 P<<0.01) , H. LA DM 4 e fik , X 4825
KA 5 VU RIS AR B B v AR B b 5
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BEAIVERT, S5 R K 2.
*2 BAKXR24hREBEZE, iEH SCr . BUN UA K
TROIENZSRKFUNEER (x£s)
Tab 2 Determination results of 24 h Upr amount and
levels of SCr, BUN, UA in serum and endotox-

in in plasma of rats in each group(x*s)

QB 0 4hREA,mg SCropmo/L  BUN,mmo/L  UA,pmol/L  W&E,U/mL
J 6 4221060 559241254 6134141 52801050 0.28+0.05
MAL 7 196441019 16182£3068°"  1882£293°"  111.98+890°° 1474008
YA 8 123844397 1004311458 1212%156%  8798%643%  12240.10°
DHAL 9 1136+482°  1731+3773% 1422149 9348£671% 1341006
DMAL 7 8734507 9230+1436° 8181817 785710877 1160027
DLAL 9 102343487 1229943884 11354347  100.02£1172° 1264013
HHAL 9 11715677 1308841695 1404+225% 1034541330 1354038
HMAL 9 1071£734% 1195141865 1076+234%  8520£1349%  130£0.19
HLAL 9 12128741 13590£1720°  1282£193%  92.1941222%  140£0.13

ST, " P<0.01; 5 M4 H4L,*P<<0.05,%P<<0.01
Note: vs. group J, “*P<<0.01; vs. group M,"P<<0.05,"P<<0.01

33 KEBEHBEBHEHRAKRSFEWN

JH R EHLE A IR, T2, STHK
B MAUR BUR SN BUCERPENE R, a3 (a8 v , 7
BRI S R RO 3 TR (P<<0.01) .
5 M HH, & 2 25 R R S L2 AR 8y 32
BRI RLEE A, B FEHU 2 AR (P<<0.01) , Z5 3R L
%3,
®3 HRHRBEXREEREMEEHENESER (x£s)
Tab 3 Determination results of left renal weight and

renal index of rats in each group(x +s)

A3 n EBRE,g BEE, %

14 6 1.03£0.15 0.25£0.03

M4l 7 1.09£0.10 0314003
Y4 8 0.92£0.08° 02410027
DH# 9 0.88+0.11" 0.26%0.04"
DML 1 0.88£0.09° 0241003
DL 9 0.79+0.09% 023£0.02
HH4 9 090£0.17% 0.24+0.047
HM# 9 0.90£0.13" 0244003
HLA 9 09310217 0.26%0.06”

T 5 TR, " P<<0.01; 5 M4 L4, "P<<0.05,7P<<0.01

Note: vs. group J, *“P<<0.01; vs. group M,"P<<0.05,P<<0.01
34 KRBHRREFTN

JHR BV LSS T I, BB, /N BRGS A4 IE

W, T AN S AR R B SO AR O, B/ INVE HES )
B JEBIEE A B AE AR . S T4l
B MR BUE AL EUR Z2 808 /N BR AR R LB 23 il
b, RIBANMUEA: B/ NVE 248, b B KM, TR
PEIRFEIBE 7% | 18] J5 ] DL R 20 iR, Jey kRS 23
fiZhile 5 MR, 4 25 AR R L 8UR B L 2
RN, B NE E AR AS R B NS R
sk, 1) J5T 4 20 9= 1 S 4 s 2H 288 A /b, Hoh L DM
ZHR BV BRAS AL A e o 18 2, 4 R LR 1.
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HH L HM 4L WL
Bl RAXRBHAAREFURLER(HELE,x100)
Fig 1 Observation results of morphology of renal tis-

sues of rats in each group (HE staining ,*x100)

35 KE/NARERSZEZN

HIHWE MAKRB NGRS ERKE SE T
JIE bR M A /e e R A T 38 B 2 /N (P<
0.05 8% P<<0.01), Bas R i 1 i (P<<0.01) , #2" M
HR BN eSS . 5 M L%, DH DM DL,
HL 21 K B/ 0 26 1B 00 98 B K B 80 B I8 B 0 = 15
(P<<0.058% P<0.01),Y.DH.DM.DL HH HL 4] K i
/NI R RS 1 4B 9 E W 1S i (P<<0.05 5% P<<0.01) ,
HH . HM 20 K B/ Mz R R A e 3 TR B2 i 25080/ (P<<0.05
5 P<<0.01) ,DM DL .HH HL 2 K 1945 B K JE /B s
TR LE I 25348 fin (P<<0.01) , DA 45 SR H/R 45 25 5 KR
/NS RESAS [ AR BE G o, 25 R L3R 4
F4 BHEHRXRDMIFRBEALANEESETUANELER

(xts,um)

Tab 4 Observation results of morphology of intestinal

mucosa of rats in each group(x * s, pum)

A n BEKE um WERE pm EERE wm BEEE um GEKERERE
JA 6 50476411435 26228+3574 47324964 269.59£5828 11244391

MAL 7 4713049543 23846%46.03°  65.06+17.19" 25637+3121°  7.66£2.29
Y4 8 4821849246  27933£89.97°  63.09+2634  270.88+42.69 8451278
DHAl 9 4390147350 288.62%82.73" 62.0943097 277.79+67.73° 8861491
DML 7 51502479747 2621615445 61.59+26.69 30746143397 1043£6.00
DLA 9 504144100277 29955+ 78.83" 56.70+26.13  286.01+32.47" 10.81£5.50"
HHA 9 46946+111.07 2772748030 SL7242071% 244.03+73.97  10.82£5.94*
HMAL 9 4942249523 252054849  60.61+1580° 253.31+42.21 1731287

HLAL 9 51429+82.12% 2881516136 60303430  230.9687.67° 10.55+4.80%

TE: IR, P<0.05,"*P<0.01; 15 M4 HAL,"P<0.05,"P<
0.01

Note: vs. group J, “P<<0.05, ** P<<0.01; vs. group M, "P<<0.05,
#P<<0.01
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