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Abstract: Objective To study the effects of Rheum palmatum-Salvia miltiorrhiza drug pairs (RS) on colonic mucus barrier function
in rats with chronic renal failure (CRF). Methods Seventy male Wistar rats were randomly divided into sham-operation group,
model group, Niaoduqing Granule (2.5 g-kg™") group, RS high and low dose groups (6, 3 g crude drug-kg™), with 14 rats in each
group. Except the sham-operation group, the CRF models were replicated by 5/6 nephrectomy. After continuous ig administration
for 12 weeks, the levels of serum creatinine (Scr), urea nitrogen (BUN), interleukin (IL)-1f, IL-6 and tumor necrosis factor (TNF)-a
were measured with blood collected from abdominal aorta. The remaining kidney and colon tissue were dissected, the changes of
renal histology and fibrosis were observed by HE and Masson staining. The changes of mucous layer thickness and goblet cell
number in colon were observed by AB-PAS staining. The positive expression of Muc2 protein in colon tissues of rats was observed
by immunohistochemistry. The expressions of Muc2 mRNA and protein in colon tissues was detected by real-time fluorescent
quantitative PCR (qQRT-PCR) and Western blotting. Results Compared with sham-operation group, the levels of serum Scr, BUN, IL-
1B, IL-6 and TNF-a of rats in model group were significantly increased (P < 0.01), glomerular sclerosis, renal tubule dilation,

inflammatory cell infiltration and fibrosis were observed in renal interstitium, and the fibrosis score was significantly increased (P <
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0.01), the mucus layer of colon was thinner and the number of goblet cells were reduced, the positive expression of Muc2 in colon

tissue were decreased, and the expression levels of Muc2 mRNA and protein in colon tissues were decreased (P < 0.01). Compared

with the model group, RS could significantly reduce the levels of serum Scr, BUN, IL-1f, IL-6 and TNF-a in high and low dose

groups (P < 0.01), the renal tissue morphology was significantly improved, and the renal fibrosis score was significantly decreased

(P <0.01), the thickness of colon mucus layer increased and the number of goblet cells increased, the positive expression of Muc2 in

colon tissue were increased, the expression level of Muc2 mRNA and protein in colon tissues were significantly increased (P <

0.01). Conclusion RS could effectively protect the residual renal function of CRF rats and delay the progression of CRF. The

mechanism might be related to the restoration of colonic mucus barrier function and improvement of inflammatory state of CRF rats.
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2.10 Western bloting ;% #& U X R 2% i% 2H 22 Muc2
EASESNS

PEHL2.37 T R R AE 45 I R B 1, R A
BCAZE#ITE A E®. & A% E 1T SDS-
PAGE 73 B , % 5 PVDF JIE . 5% i fle 9k =
BE 1T hE, A Muc2 (111 0000 Ff1 Py 2



F47%5 F4H 2024F418 %ﬁiﬂ'm‘t % Drug Evaluation Research

Vol. 47 No. 4 April 2024 + 749 -

GAPDH(1:500), -4 °Cig i & . &% H ¥l J5 hn
AZPL(1:20000, FBIRFFE 2 he FRRDEIE S, INA
JERMEAND, B RE R . RHA Image
VAR BT K EAE , BL Muc2 2 F %61 5 GAPDH %
WK AR 2 RO H B A Rk K.
211 Seitoth

¥ FHl GraphPad Prism 6.0 £ SPSS 19.0 #fF#E 47
gt dr, trEE Ry £ sRox. ZAEE
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Table 2 Effect of RS on levels of Scr and BUN of serum in
CREF rats (x+s, n=10)

o e/ Ser/ BUN/

ZH 5 B

(gkg™  (umol'L™)  (mmol-L™)
BFAR — 57.6+2.3 7.3+£0.7

et — 154.6£26.8"  27.1£3.9"
JR B WUk 2.5 87.248.6" 14.1+1.7%
KI-PHS 2% 6.0 95.2+5.1" 15.5+1.8"
3.0 106.1£9.9% 19.7+2.1%

HEFARLE: "P<0.01; SHMALLE: #P<0.01.

P <0.01 vs sham-operation group; *P < 0.01 vs model group.
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1.2 fi15£ 3,

3.0
KIS0 (gkg ™)

1 KE-FSH33 CRFEE X R EARARSF ML (HE, x200)
Fig. 1 Effect of RS on histopathological changes and fibrosis of renal tissue in CRF rats (HE, x200)

PRBETERURL

KRI-FI 2200 (gkg ™)

2 KRE-ASHXN CRFER KR EHARSFEMA LML (Masson, x200)
Fig.2 Effect of RS on histopathological changes and fibrosis of renal tissue in CRF rats (Masson, X200)
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*3 XE-FFSANWI CRFERXREFHENTII
M (s, n=10)
Table 3 Effect of RS on renal fibrosis score in CRF
rats (r+s, n=10)

2H 5 fl&E/(gkg™) YTy
BFEAR — 0.0+0.0
o eit) — 2.9+0.3"
JREE ROkL 25 1.5+0.5*
K-S 245%F 6.0 1.6+0.7*
3.0 1.9+0.5"

HEFARLK: "P<0.01; S : *P<0.01.

"P <0.01 vs sham-operation group; *P < 0.01 vs model group.

35 KE-ASHXCRFER KREHER
Muc2 EH M RIEBIE

58 F A A L, #5878 20 K R 45 i 4 44 Muc2
A FEAE R AR KT B R PRI (P<<0.01) 5 S5 AR Y 20 A

EE , PR B IF UKL A K 38 - P2 2550k e AR ) B 4K B
45 f 40 41 Muc2 & (1 FE M R A K B B (<
0.0, WE4FIFES,
36 ARE-ASHEHWNMCRFERAXREHAR
Muc2 mRNA RiEBI S0

S8 F AR A L, A5 R 2 K R 25 g 21 2 Muc2
mRNA X} ik & B B R (P<0.01) s 5 AL ZHAH
bl JR 753 URL 4R K 35 -1 2 2550 i R GRI = 4K
R 45 7 4 23 Muc2 mRNA M0 R IE 8 B E FiRP<
0.0, W& 6.
3] KE-ASHXNYCRFIER KFRLERHER
Muc2 F& R FRIERIF M

EEFARAM, HEH KR EE AL Muc2 & A
AN A B R I (P<<0.0 1) s SHEAVH AL , JREFE I
KRB P2 2500 i KRR 2K RS A ZH 2 Muc2 &
P FEA R E FIHP<0.0D, WIS FIFE T,

FK4 KRE-FS%% CRF B K R I 55 IL-1p.IL-6 F1 TNF-a 7k F B 8501 (s, n=10)
Table 4 Effect of RS on the serum levels of IL-1p, IL-6 and TNF-a in CRF rats (x+s, n=10)

2H 5] FE/(gkg™ IL-18/Cpg-mL™) IL-6/(pg-mL™") TNF-o/(pg-mL™)
BFAR — 2.7+1.1 4.8+1.8 10.04£2.0
i — 18.243.2" 22.6+1.6" 20.842.3"
JREEIE BURL 25 7.4+2.0" 9.442 4% 15.4+1.6"
KE-FFS 2% 6.0 7.542.0" 10.6+1.9" 15.9+1.9*
3.0 10.0+2.3" 15.0+£2.2" 21.0+1.9%

H5BRFARLE: "P<0.01; SHEMA LK : *P<0.01.

P <0.01 vs sham-operation group; “P < 0.01 vs model group.

BFA e

PREF AL

6.0 3.0

KIS0 (kg ")

R SR MR Il 5 2T i K- UR A
Black arrow-Goblet cells were reduced; Red arrow-mucus layer was thinned.
3 XE-ASHNX CRFER X RLE AR RZE K AEH 0 (AB-PAS, *x200)
Fig.3 Effect of RS on mucus layer and goblet cells of colonic tissue in CRF rats( AB-PAS,x200)

6.0 3

KE-THB 20 (gkg™)

4 KRE-FSHEXNX CRFER KR FELE Muc2 T HEMRIEKTEH I (REHWL,%200)

Fig. 4 Effect of RS on positive expression of Muc2 of colonic tissue in CRF rats (Immunohistochemistry, x200)
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®5 KE-ASHWM CRFEEKRLEHHAMuc2 BE5
PRMESR XK T R0 (s, n=10)
Table S Effect of RS on positive expression of Muc2 of
colonic tissue in CRF rats (r+s, n=10)

2H 5 lH/(gkg™ Wt g
RFA — 228.7+8.5
F5ETY — 59.1+13.8™
JREGIE kL 25 190.4+7.5*
K- 2250t 6.0 174.5+10.9%
3.0 106.6+9.6*

S5\RFRILE: "P<0.01; 5HEAA LE: #P<0.01.

P <0.01 vs sham-operation group; *P < 0.01 vs model group.

F6 KE-FASHXII CRFER KXRLEIFHLR Muc2
mRNA R X FE (s, n=5)
Table 6 Effect of RS on the expression of Muc2 mRNA of
colonic tissue in CRF rats (r+s, n=5)

ZH 5 FlE/(gkg")  Muc2 mRNA Fiki
BFAR — 1.00+0.00
it — 0.28+0.04™
PREE T UL 25 0.94:+0.04"
KPS A0 6.0 0.93+0.12%
3.0 0.61+0.20%

H5EFARLE: "P<0.01; 5HRALLE: #P<0.01.

P <0.01 vs sham-operation group; *P < 0.01 vs model group.

Muc2- . -

C >25%10°

GAPDH [ — — o 36X 10°

BRFEAR R PRARE 60 30
Wk KE-FFEAR/(gkg D)
E5 AE-FSHIX CRFEEKREHELAMuc2 BH
RIEHR N
Fig. 5 Effect of RS on expression of Muc2 protein of co-
lonic tissue in CRF rats

R71 XE-FASHIX CRFEEAXREHELAMuc2 EH
RIZHFIE (2Ls,n=5)
Table 7 Effect of RS on expression of Muc2 protein of

colonic tissue in CRF rats (r+s, n=5)

ZH 1 FE/(gkg™ Muc2/GAPDH

BFAR — 0.970+0.012
it — 0.270+0.006"
JREGIE WUk 25 0.604+0.008"
KPS A0 6.0 0.603+0.017*
3.0 0.386+0.006"

H5EFARRE: "P<0.01: 5B LLE: *P<0.01.

"P <0.01 vs sham-operation group; “P < 0.01 vs model group.
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