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Effect of Compound Rhizoma Coptidis Capsula on diabetic nephropathy
and hemorrheological abnormalities in rats
LIU Sheng', TANG Li-qin***, CHEN Xiang-qing', CHEN Li-ming', ZHANG Shan-tang', WEI Yu?
(1. Affiliated Provincial Hospital, Anhui Medical University, Hefei 230001, China; 2. Institute of Clinical
Pharmacology, Anhui Medical University, Hefei 230032, China)

Abstract: Objective To explore the effect of Compound Rhizoma Coptidis Capsula (CRCC) on early
diabetic nephropathy (DN) and hemorrheological abnormalities in rats. Metheds The rat model of DN
was induced by injection of streptozotocin (STZ): The rats were divided into six groups: normal group,
model group, three CRCC treatment groups, and Xiaoke Wan (XKW ) treatment group. The fasting blood
glucose (FBG), blood urea nitrogen (BUN), serum creatinine (Scr), insulin (INS), urinary protein
(Upro), and hemorrheology were tested; The pathological changes and ultrastructures in renal tissue of
diabetic rats were observed by optical and electron micrography in diabetic rats 30 d after the treatment.
Results Compared to model group, CRCC could reduce the levels of FBG, BUN, Scr in blood, and Upro
in 24-hour urine, and increase the level of INS in blood, and reduce blood and plasma viscosity, red cell
aggregation index (AI), index of rigidity (IR), and fibrinogen level (fib), but it could not significantly
alter hematocrit (HCT) and index of erythrocyte deformability (IED). CRCC could ameliorate the
pathological changes and ultrastructureal lesion in renal tissue of DN rats. Conclusion CRCC could
alleviate the disorder of glucose in blood, improve the renal function, and slow down the progression of
microvascular complications in DN rats. The mechanism is probable by the intervention in hemorrheo-
logical abnormalities.

Key words: Compound Rhizoma Coptidis Capsula (CRCC); diabetic nephropathy (DN );
hemorrheology
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FE FL AT R iS00 B Rl BT il — B B AT
HREEE (ST BESHRY DN XBAELER.
MBEFRER FHAREESERNBUERNEE,
R 2R L XM R o I AR AR R R FERT BE RO BL )
1 ##

1.1 EHB3HY: Wistar XK KRR 180~220
g ZBERKELRFHY S .ORE, S Y S IE bt
EXHEF S,

1.2 #E5RM: CRCC & K &1 & & Coptis
chinensis Franch. . B #8 Pueraria lobata (Willd. )
Ohwi, & & Ophiopogon japonicus (L. f.) Ker-
Gawl. . #it #8 M Eriobotrya japonica (Thunb.)
Lindl. B, HAEHTRMILERT ARFTEL AR
#t;CRCC M TAEL 7 g/g, S BN 12. 6%,
BRE A KA TERFMARAREH & (AR
T, LL 0.5 RPEALEEMEH BRI HB
BT - FRLAE ARBHE, U
0.5% RPEAHENRF RIBSEWE);STZWTF
Sigma A H); RPEA LR (CMC-Na) T L1
RN RBER W FHERNEXNEMERER
(BUN) iR &¥WTF AL T L HA
S R E B SRR & MULEF (Ser) MWikiR

FEWTERZHAL (LB ARATRE R

BStRESHAEWTRTERBRBARLE.
1.3 X#&:7600 e gsh AN (BEXH
3L LBY—N6A R ekt R i & F it Qe #
4:);ST4 B M E X (B STAGO);LKB—NOVA
BB #E Y AR H (F #K LKB); OLYMPUS
BX51F32HO01 ® e BM% ; JEM—1230 B 135
HRBHE.

2 FiE

2.1 BYEEES . HHREY  KBEN R
G, 5B Xy, R AR 2K 12 h,ip STZ
(BT 0.1 mol/L M EMHIZE ) 80 mg/kg,72h
J& K B HR BE R i B 5 25 B i B (FBG), i # FBG
fH % 13.8~30 mmol/L W sh## T LR . HA KR
60 K, BENLSY A5 H BERIA,CRCC K. sh . HHE
(GBS FAL 1.09.2. 18.4. 36 g/kg K| & #
HTERARERGUE) 4, HBAA (0.80 g/kg,
HEFIERAMMASHE),. 5412 R, 5RER
8 RIENSTIA, k6 ., SRR RA KRR
4 ig BF 0.5% CMC-Na, HL &4 ig BT HN
Y, R 1K ELEAH 30d, LBIBRPHTF
WG, AT LT,

2.2 IEAUWE.ELR 30d mFLERT 24, BRKETFR
BES, % 24 h R ,3 000 r/min B.{> 15 min,
WMEHE®K. PERAREK 12h, KKAZHE 1 b,
TKA FRE B, FT 7 18 R, B8 = 3 BB i, — 3 4 A
3 000 r/min Z.{» 30 min, B ; — ¥ BFESR
B — o ARG BT VDI B R . R,
BREE, BRI AR URERR,2.5% K-8
PEE/FERERE REALL 10% PHPRE
B HITHENE .

2.3 AALIEbRIE B 7600 B2 B A (LT
% W % Il % FBG,BUN.Ser IR B R E B
(Upro) ; Lt oA LD M E RS K (INS),

2.4 MWW E FRUEMLHE, AEEXH
EitiEemEE. MKHEE LARER (HCT);
M BRI AL, Bl ST4 BIM BN EFREAR
(fib) W E.

2.5 BHLRBELSFNE .2 104 dHPRE
EHBFHARERP K. AR HRE 3 um ¥
B f7 ot % E &k K R W (periodic acid Schiff,
PAS) i FRE AL MARARERLE, BRI
TG TRE S NEF/NER KGR R B AE S R 4
BBTEERS:0 R ARBX K LA B E,
PAS B2 iRF MM 1 RN FRBEHELHENS T,
PAS RE2MHE 2R AN RAEREERERELA,
PAS 5 RRMHM 3R N ARMEERERREH
oA A BCR B R, B L e L P, PAS B
B2,

2.6 BHALBMSEHWE BT ER, M 1 mm?
KN 2.5% RZBBEZE. 1Y% RREE. ¥ AL
HOAEMIEEE R 6. % 5,20 000 fFHE
TUWEE /KRB LR, A FNE LK
M RPRE B MG REN B

2.7 GeitHp#r. i Bl SPSS 12. 0 -3k 4, 4 18] f
FABREEFEHH (One Way Anova), #E# LSD
FS-AK BEHRBE TARIEA 2+ %1, 8
HAERBESEEERSMEABNRE,

3 R

3.1 ¥ DN KRAKBRNZE. 5X ML,
# % 41 % & FBG.BUN ,Scr,Upro B & 7 % ,INS
HEMERK. SEAHAME.CRCC . &REHAR
FBG B] B RE{K,INS B0 B F &, H B F &K BUN,
Scr,Upro, ¥ LB A A RURRL R R E 1.

3.2 ¥ DN X BRIl ¥ 0 7 2 9 % 0 - 5 % B4 AR
B EHARKRENHEELSMIERT , AXFE
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ERVERTHHEENE, SHEAHAML ,CRCC fi
BEABEEFRRL2O MR EERSRLE
2. WiE AR HCT #1 fib, @I AR NTE 4w

MR EEH (AD . LHHBREER (R) MOAR
F 5% (ED), &R RE 3,
3.3 XMBALRERSENEWE. N RAHYE /D

%1 CRCC % DN AR ;¥ FBG.INS.BUN.Scr #1 Upro X FHIEM (rts)
Table 1 Effect of CRCC on FBG, INS, BUN, and Scr in serum and Upro level in urine of DN rats (x+s)

#HH FE/(g-kg™") /R FBG/(mmol + L71) INS/(pmol « L=!) BUN/(mmol « L=!) Scr/(pmol « L=%)

24 h Upro/mg

*t 98 - 8 3.9740.74 58.91+15. 64 6.29+1.82 40. 50+0. 92 7.28+1.61
B - 7 25.29+2.85%% 15.104+ 7.81%*  23.1445.52%% 55.00+7.32%% 23.63£3.50%*%
CRCC 1.09 7 18. 75+6. 84* 28.74+13.07 17.84£1.49%* 46.86+2.19"* 13.8843.38* *
2.18 8 18.09+7.48"* 35.78+11.20" 17.584:3.90" * 46.38+3.46* " 13.81+4.62**
4.36 8 16. 28+ 4. 42" * 65.55+22.68* 9.1940.14*" 46.25+2.43** 12.42+4.36**
/A 0. 80 8 14.2645.70" 50.10418.00* *  10.73+4.10** 46.3842.97* 13.59+3.18"*
SxtRALE. " P<0.0l; SEEMAHE. *P<0.05 " P<0.01

#%P<0, 01 vs control group; * P<0. 05

* * P<C0. 01 vs model group

22 CRCC DN AR2miMmEBEHLE L5
Table 2 Effect of CRCC on whole blood and plasma viscosity of DN rats (x+s)

a5 AR/ kgD H#/R 21 Fi%/(mPa + s) 3% 55/ (mPa « s)
&4 (o0s™b 1] (60 s™1) By (12057 " (120s71)
Xt B - 8 6.07+1.68 3.7740.83 3.39+0. 68 1.1240.07
BR - 6 14. 24£2. 247 % 7.3740.97%*% 5.6640.21%% 1.2740.05%*
CRCC 1.09 6 11.6740.98" 6. 9240. 60 5.48+0. 37 1.28+0. 04
2.18 7 10.8541.41** 6.244+0.12" 5.1140.27** 1.1940.06*
4.36 8 10.56+1.99* * 5.7940.84"* 5.1740. 38" 1.1340.09" *
WA 0. 80 7 10.05+1.15* * 6.070.95* 5. 0810, 42°* 1.1840. 08"
St A, **P<0.01; SHEEAHK: *P<0.05 **P<0.01

## P<0. 01 vs control group; *P<C0.05 **

P<0. 01 vs model group

%3 CRCC % DN X B HCT.AI.IR.ED # fib %M (x+s)
Table 3 Effect of CRCC on HCT, Al, IR, IED, and fib of DN rats (x+s)

5 ME/(gkeg™D) Y/ R HCT/% Al IR IED fib/(g « L-1)
hor i B 8 30. 00 6. 91 1.7640. 18 5.7140. 36 1.00£0. 13 3.7240.21
sy - 6 45.1743.06%%  2.43+0.14%% 8. 28+0. 60 # 1.1240.09 5.6140.38%%
CRCC 1.09 6 43.67+3. 88 2.2240.21 7.61+1.36 1.05£0. 09 4.2440.36"*

2.18 7 42.57+3. 69 2.1630.17* 6.6340.63* " 1.08+0.13 4.3040.34" "

4.36 8 40. 87+6. 86 2.0740.36* 6.761+0.84" " 1.0240. 08 3.9640.54**

HHEA 0.80 7 41. 7144.57 2.1740.07** 6.87+0.61** 0.99-+0. 14 3.8940.38"*
HxtRAKHE: **P<0.01, HEBMAKE. *P<0.05 *°P<0.01

##% P<0. 01 vs control group; * P<0.05
BRABR KL BB, PAS JEERE A&
BAENRRBERYE, PAS FERERYE, £
o0 1 B ek R R A 2B, R et L NEE R K B NVE B
BAMBEAEOEERBNES, B RARY
ABRERBEBRTXMEA (P<0.01);% CRCCHHE
IRABETEBERERR, ECBRERS, BNE
e B 40 M B R R ORI T ¥ LA A A AR BBORE
SHEMMAMK, FRTHENRABEREBRENE
g (P<0.0D.ZRAE1. kEBERNEL
3.4 % DN ARBALABEMLEHHLH. X RA
KB/ I A G T O R R R R B
MEBTE HIIREF ERSERBRER ;KR

¢ * P<<0. 01 vs model group

AXRENREHMEERBEARANEE.RER
TR FREVER, EAKRATE, ERAFIE
ALJE B A, R e AT LB N B B AR R K, R
P B 8 ; CRCC %50 8 24 K BB /3K 6 48 i o 2R
BEMREREE, RARATE, BRFFIRBF,
REA R ME;CRCC P . HABRAKRENRESH
i B SR RSE R U B R AR BE B, R R HED
BEF BAAKVIBHE;HELAS CRCCH
fERMEMLERILE 2.
4 Wig

STZ @i % LK sh Y1 R &5 B 48 A B e FE P B3R
BRI RO RIS YRR IR B 80 mg/kg



in renal tissue of DN rats
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A-3tHRE B-BEYA C~E-CRCC1.09,2.18.4.36 g~ kg™'4l F-HEHAA

A-control group B-model group C—E-CRCC 1.09, 2.18, and 4. 36 g * kg~!groups F-Xiaoke Pill group
1 CRCC3 DN xR EALAREEERNER

Fig.1 Effect of CRCC on pathomorphology in renal tissue of DN rats

#£4 CRCC3 DN ARBALKEHNSEHOEN
Table 4 Effect of CRCC on pathomorphology

- fﬁlii B/ S¥q4R Pl
(g kg™ ®E o 1 2 3
bogil - 5 10 5 0 0 -
By - 15 0 2 4 9 <0.001%%®
CRCC 1.09 15 0 7 6 2 <0.01**
2.18 15 0 8 7 0 <0.001*°**
4.36 15 0 8 7 0 <0.001***
HE AL 0. 80 15 0 10 5 0 <0.001***
Syt @A, ***P<0.001
SRAE . **P<0.01 ***P<0.001

##% P<0. 001 vs control group

**P<0.01

A-control group B-model group

* * * P<0. 001 vs model group

D

ip BRGH,2h ERREARE . KRKHEEZHAR,
86% A RMMEZE 13. 8 mmol/L Pl F. 7 30d LK
SRR K R M4 FF7E 13. 8 mmol/L P4
L HERBHZR.ZR.FR.GENFERFER,
F B BUN.Scr & Upro BIBARHAEK . Bk, &
# B4 DN EREHIIM. FikE,STZ 60~100
mg/kg ip BKAH BMABERRNEK AAE,
I E B 30 mmol/L B k.5 — & W& R
BRHARHAKRBETHE. B, RFHEEERK
B200g UEXR . AEAEAANBFEAAS
Yy g A FEZE 13. 8~30 mmol /L, LB EHH
EERNE.

B F

A-XtHH BHEBA C~E-CRCC1.09.2.18.4.36 g+ kg 14 F-IHBALA

C—E-CRCC 1.09, 2.18, and 4. 36 g * kg~! groups F-Xiaoke Pill group
B2 CRCC 3 DN XREALBRMAHNER

Fig. 2 Effect of CRCC on ultrastructure in renal tissue of DN rats
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WERE RNMBH GHIOBLAR.EXEHAL.
CRCC MIEEABRTANYEHMREN T SHER

WL, ERVEFERMERIE . CRCC i STZ HS 49
B DN kK BA %K FBG, 715 INS i, 5 X
VU 4 B % 5 M DR K RPE A8, DN B R
K& 30 d B, BUN.Scr.Upro #55 t B4 7+ 5, 32
AEY DN ARG AL THEEAEARS, B
REE ™ E BB . CRCC BF A KR BUN,Scr &
Upro B 8 T8, RHH X £ DN kRS h ek
HAETHEA, CRCCHMEER . HELD . MEKAE
B 55 5 ), Mg 78 X B R A0 0 BB A Y W ) it R
AT —

MERFEOERERAMBREFARE
. BE2NHE MEEE. Al f fib HEMM,
I S 1 T A R o R o {5 A o A i I A
I 3 B W 2 5 S5 S ok ot Bk 4, 5 A DN A0 8 bR 9 R
R B 78 s DN BR Jeb A0 19 B 78 5 3, 41 40 B AR T
HHBREK ERERESOMARERES EEM
K4 ;DN Fd 2062 B &, SRR s . Bk, A
RMBRTBEREERRRRMEREREMERE
SRPEEFFERAD, ORATENERY,
BRAARSMFEE MEFEEM b WEE EH
B HCT #H B3 &,CRCC BIF A KR & m . i
KREEMN b WEHERE, dAKXITESH Al it
B B R K, %8 CRCC #E(# STZ Fr3 DN KR
MR FAEEFH . WERR HCT, (BT H S ERA L
ik, X AT RE 5 28 DN KR HCT #EH AR ER
XKW REFENEALKBDERIMELE RIEE,
i AR E S IR fl IED H{UR 5%,

BT RME IR RABEX RS ER
(ECM) AR HRBEEFRE R, 85 FBF Mk
B4/ FIRFE, DN fF AL #30, PAS B
BRE BRATIRFEERYIBHE 62
FHYE, B4 0B BB AR S %, D BUF /MR L B
4 EAREHMEMK ETR.EINMELEAR
MENELEBFEBNEE, £ CRCC AB/NRER
JB 3 R R W B INVE R AR R R BRI
=Y CRCC el I BMEE MR RER R EERA,
REFPMNRAGHESERTRE XTHERISH
e ¥EfER W& ECM &A%,

RBEBMYGERE—RIIKRYBE, ERH
BB HE GRS, R BN ERE EBR%,
158 3 G P X 35 PE AR R L BB BB, KBER M
S UE E N ER OB AR bR A R R
K7, BATY B /N R EEAL . 2 BE AT KD,
HBE ML SR, DN BRI K B /D ER B 4 o 2 R
AN, R XG5 FECEY I AL R A
AR HFIAEF RS, B AR ERNE
R R b FE 7% {6 2 i B X S 4R R . CRCC T 4
JINER T 40 A T R A R A B B R A
MMM B % #E. KW CRCC (HTHE
R HER DN HEF R, L H TS
HEMBRRAEFRERR.
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