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H.FNAREENRE. A2 12 A5  WEBIER FEHELELISA 20 E B PKC B, HAaEWERE
BHEME, N FHAARTHRERBENR. 48 HRAFARRAECSHMRE FRERBERR /4GB . Hh
MMM PKC FHHB AR A F Pue 87 2 RE - BRITARRRABRAEAHEREERFAE ERMK, B
PRERBAHASHRE. THRAMME PKC BHSETR AERHETETHRELERERFAFABRARE. &
i Pue ATUAERRRAREHTHESRDT . SHEE FIBRRARBHERES —ENEPER . KRB INH
Al e TR E M PKC EHTmEHN.
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Effects of puerarin on renal protein kinase C activity in diabetic rats
MAQO Cai-ping, GU Zhen-lun, Cao Li
(Department of Pharmacology, Suzhou Institute of Chinese Materia Medica,
Medical College of Suzhou University, Suzhou 215007, China)
Abstract; Object To investigate the effect of puerarin (Pue) on renal protein kinase C (PKC) activi-
ty, kidney structure and function in diabetic rats. Methods
vided into five groups: Diabetic rats model group (DM), Pue (500, 250, 125 mg/kg) treatment group,
and VitE group, in addition, normal rats for control group. All rats were given by ig for 12 weeks. Kidney

STZ-induced diabetic rats were randomly di-

function and kidney index were determined; The PKC activity was measured by ELISA. The excretion of
microalbuminuria (MAU) was measured by radio-immunoassay, and kidney tissue was observed by light-
The excretion of MAU, kidney index (kidney
weight/body weight) and PKC activity in diabetic rats were significantly increased. The excretion of

microscope and transmission electron microscope. Results

MAU, and PKC activity were markedly decreased in Pue treatment group, and kidney pathologic changes
of diabetic rats in Pue treatment group were improved. Conclusion Pue can ameliorate early kidney hy-
perdynamic abnormality in diabetic rats, possess protective effect on kidney of diabetic rats, whose mecha-
nism may be associated partly with a down-regulation of PKC activity.
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1.1 ZEREA . BRE Pue) HEEAHE HAE
0%, MMM EREMERBGARLABEML; H4
% E (VItE) : fE Merck 22 &], If5 Fi B LAAE 4 ¥ BT
B 20 g/L MI¥BE W 8 BRIEE K (streptozotocin,
STZ): Sigma 2\ &, It F &7 A #0 6 BR 2% v ¥k BC AL
1% W STZ %G MR ERA & TAER EEAE
SR REBRAEANE AN E: AR

FERWA968—), L ILHKF AL L, BB, FENRPHEREARGHGF R, EFEHBFIRI 20 KF.
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EMTERAERAR;PKC EHMERANE: HEAE
YL,

1.2 X #%:]—68 B¥E % & .OHl,Beckman 24 F);
752 B NEE T, EEE =4 B AR ;SN—682
RS R Y iR, P ERLE B R TR BT AT
HIR{X A8 ;Leica 2135 AEEYI R HL; £ AsiE{Ls
i (Beckman);Olympus B8 . H—600 B+
BHE: B AA.

1.3 . BEg N SD KR, mfMRFEE
xR P LR LRIYFRHFTIES:
SYXK (F5) 2002-0037, LB sh ¥4 =iF T iF 5 .
SCXK () 2002-008,

2 Ak

2.1 WERRRRKBAEEIN B 5504 - R PR R
SD KK, KE 180~220 g, 25/ 12 h & XY
F Ve d# , — ¥ ip STZ 60 mg/kg, E H X
AL ip FRNMGRE MR, 72 h JFIREEKMA
BRI, 7 %65 0 A B 0 0 B, A bR >16. 7
mmol/L, REN+++~++++F . FENER
WAR. BRRBEXREOEEDEEILS R S5
H: B Pue K. H./hFH&EHA (500, 250, 125
mg/kg), VitE 41 (20 mg/kg) ,BERIZH (DM 4), 5
B8 HARBMERERHX A, EESH STZ4d )5,
EHKRBEH ig HNAY 1 K. EEHZH 12 4.
2.2 FEARIE . KRBTSR — KR ARBE W E
24 h RWB.BEL, —20 C KGR ERERED
(Pro) . RWLEF (Uer), FHAKRER I5h B
20% S ip BREF, BE 3 30 PR ERM , 43 B i 7 U E
Mg i ALEF (Ser), A A LB EBRE (Cer),
BF Cor ZBERMBAEW, H Cor/kg KEM
IKIE, BRNE, AHEBEREE, A EHSET
10% PHBEROABRBREEE, FHLERE. B
B/ ERF BB 1 mm X1 mmX1 mm K/, H
L2s BRI E.FfHBERA. AERER
lemXlem X 1 em K/NEBETFTHAP.HBER
—70 C RN PKC &,

2.3 PKCEBEWE:- AL BEBHA 4 C Ti#
TYRHAYBRET S FHRBENZENHE A F Q@
mmol/L EDTA. 10 mmol/L EGTA. 20 mmol/L
Tris/HCI, 0. 25 mol/L Sucrose, pH 7.5) HHA5%
/5K ,4 C.100 000X g B 1 h, L FRN N4
Fi¥ PKC, HIUTIE44 %M 1 mL & 1% Triton
X-100 B9 Z ¥ A, #4R 30 min, &/ 10 min IR
1 ¥K,4 C.100 000X g #.0> 1 h, k7 A 40 f R

PKC., ByEXfBEEIE PKC HFik,
2.4 Gt HE T AEBIEHA SPSS A HTHR
. PO B B A A E 4 (ONE-WAY
ANOVA) B/ RE 2R (LSD),
3 &%
3.1 ARRUAE.BEERKKENTIL .2 T4
AT RGHE 12 B, REE. FRE, FiHHETR
B (ERE/RE MEKEER, ZRER . %
S47 12 HiE, EEXN BAXRBSIIRRE R, &
sham,aEHM. DM AR 12 A2 H R
MERE =2 -0 ER . BB . COKBMRENY
i, MR TR, B TTORE, BEMET , T 5 S A
KIEHHBFH . Pue f1 VitE HAHHXQURA, B
BERE DM di.12 A& RTAKERES X R
HPBRERK, =2 —P7IERBIBITAIA TR E, §
JE 5 %0 BH B PR . BEBH Pue TI{# DM SERBFH —F
S, WE 1,

F1 Pued STZ BHMERKABAEUER

B S EE cts)
Table 1 Influence of Pue on body weight and kidney index

of diabetic rats induced by STZ (x+s)

Ck) #OR HE/g EREEH/ (mg-g~h)
3 /R /mg-kg™)  0f 12 120
%4 - 19819 407427 7.76£0.79
DM - 210£10  158+12* * 12.1941.05% *
10.1740.85~ » A4

500 189115 186123 *AA  9,0440.6]* *AA
250 205412 199+14* *AA  9.8610.92" *AA
7 125 185420 165425 * 10.9241.38* *
HE®4A/E: **P<0.01
5 DM A hiE. AP<0.05 A4pP<0.01

8
7
VitE 7 20 192414 196+18* "4
8
8

* * P<C0. 01 vs normal group
AP<0.05 AAP<0.0]1 vs DM group

3.2 RERZEMMmMBEHEL . SAMYTFHARTRS
#ijE 12 B, 2| 15h 5,4 S AR IR # Bk A FUR 3=
B BB, R A el s, &3 Pue
WIFRMBEBIGTAI R DM 4 B FREK (P<
0.05),BiE T EXA. HH Pue XK. HHEAR
SR R: 00 Sk RN RGN g
KE B E®KFE, &K 2.

3.3 ARERRHEAEA (MAU) 1 Cer 74k
SeE 12 At EXRAAFERET 1d ARKRARBEK
ERXKR 24 h RE - MEHRE,HFER 2 mL R
BB REREANELSRUE MAU MERE., &
WHEE, ARESREHMEKBEXREATE, B
HERMBAZAEE, BRU 24 h BIRE. B
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MAU SHHE. TBRERBR.DM HAAK 12 F§
mt MAU ByHE B Cor Bl B8N, 5E¥ A L
ERBE (P<0.0D), MAFNE Pue HHEEB EF W
2> MAU BHEH B FIPE(R Cer, 5 DM S 2R
B¥E (P<0.05), 1% 3,

£2 Pue X STZHMEF ARSI MAE® &)

Table 2 Influence of Pue on fasting serum glucose

of diabetic rats induced by STZ (x+s)

3 Y M &' 23 18 [fl 3%/ (mmol « L—1)
/R /(mg kg™ 0 12 1@

E®¥ 8 — 5.84+0.9 6.040.5

DM 7 - 22.6+3.5 20.943.4%*

VitE 7 20 21.3+2.5 19.7+£2.1**

Pue 8 500 20.844.7 16.8+1.6* ~A4
8 250 20.542.1 17.3+1.0* *Aa
7 125 21.2+2.6 18.3£2.1**

SE¥HLE: **P<0.01; 5 DM AH. 44P<0.01
* * P<{0. 01 vs normal group; 4AP<{0.01 vs DM group
% 3 Pue ¥ STZ BBERHE X B MAU

# Cor KM (xts)
Table 3 Effect of Pue on MAU and Cer of diabetic
rats induced by STZ (x+s)

3 H4 R MAU Ccr'
/R /(mg+kg™) /(mg + 24h™1) /(mL + min—1)
E® 8 — 16. 92+ 5.34 0.6740. 14
DM 7 - 258.29+£40.66* * 0.8840.31* "
VitE 7 20 137.31438.29* ~AA 0, 7740.09* * 44
Pue 8 500 130.68+45.71* *AA 0. 6640.24% * 4
8 250 187.10+48.26* *A4 0, 7540.11**4
7 125 218.76+£32.34* A 0.8940.29* "4

SERHKLE. * " P<0.01; 5 DM 4 HE. AP<0.05 AAP<0.0]
* * P<0.01 vs normal group; AP<C0.05 A4P<0.01 vs DM group

3.4 KRS/ PKC fEHELE 12 Fet DM X
BB /MR PKC &R, M40 PKC & HEMHEXS
FE{%, Bl PKC i3k m AR #, 5 PKC ¥
HEWAME. T Pue RI7/E 41 PKC EHHE
f&F DM 4 (P<<0.01),H3%¥ PKC HE T K ,.HE
HAH PKC RiEHERERENE, WK 4.

3.5 HWHESEWNELER

3.5.1 BHXERELR . KREHEL HE 365
PAS BR 65 , WEVR HE 4R 7 8 #i2 DN 'B/h
BREEALAE 5 B AT R ™) . HE S 45 5% .DM KA
HABRZEENRERHABGE /D, REERBEHE
BT ~T WA, B/hREREK (GBM) HIE
HHES R E RO R, R B AN B E, W
REMMYT K. BNEEHABEHWENLZEYE (AE &
W), HERUEHARBR.EABEH.AGYERFE.
Puelf¥r e B /NER R IRIR B 45 WAR A W B 0

F 4 Pue 3 STZ BRHA B &M
PKC EHEHEM (xLs)
Table 4 Effect of Pue on renal PKC activity

of diabetic rats induced by STZ (x+ts)

& 3 HY n R IR PKC #HRE PKC
/R /(mgekg™!) /(A-mg™!) /(A +mg™1)
E¥ 8 — 1.3840.21 2.234+0.45
DM 7 - 2.7340.15* * 1.09+40.33* *
VitE 7 20 2.014£0.07% ~AA 1,5440.17" *AA
Pue 8 500 1.754+0.19* ~AA 1,8940.25* *AA
8 250 1.864£0.11* *4  2,0240. 3144
7 125 2.4540.36* * 1.28+£0.22* *

EERALE.: **P<0.01; 5 DM HHE. AP<0.05 44P<0.01
* * P<0. 01 vs normal group; AP<C0.05 4AP<0.01 vs DM group

BB ERBEREES N EREEY KIKEFES
R R RE FAN, BT R KPR
R, E/NE AE FH B KEAHH R, F B R 3B
Mah Rk EEMY 5K, N EL 40 i e b Bl B9 57 5 R 4K
P RVR,GBM #EAHEHWE. PAS Jfa sl
5.DM BEA KRBT/ PRARBEEFIEEZRE
TR PAS HMEREVR, A RO 6, BANE
AE BHAE, 878 76 B /N ER 35 2% A B B il /NE b
EHRA AR BBRRERTIH. Pue RIFTA KR
BANRANEHAMEZEEBRY K, PAS 4234, RE
HERVIBBLD, 6% B/ NERAFLEERIIA.
3.5.2 HAEBESREMNEL R DM HEH K FE
RHEEFERES4HABNE, B0 RBEX 400 REE
A, B4R B Ak, KZH R AR E R
4 . Pue WITAARE/NRMERBABY K, EEN
AFRENOHARES EREERYS, EHEHES
BF ERXRBELOR . EHHYS . BOoRBRXAELR
REKBEY BRI, REHARESEYR.
4 itig

¥R B 9% (diabetic nephropathy, DN) &¥#
% (diabetic mellitus, DM) &% W, B ™ &8 5% i
EXEAE - DEBRFEENFERTRRZ—H
B FERERAEE R K. B 40 i B 5 R R
B GEER, IR E S 3 REME D ERA IR
BE AR AR BRBZIEAIEER
K, AR G0 R 40 M A S 5 40 e A 2 T RE S A
a7 AL T4 IR B X A R e 2R AR, T
PKC R4IBANIEZESHEIFREMERLM (cross
talk) B LR, R R G EEZED-]
(GLUTD) RSHEHRABEEFSESEBRTHER
NRLEFHAEMRBEH R U ZEY S PKC ¥
WAHX. BBT PKC WMEXRR THRERIEF
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B} =4 B B H il (diacylglycerl, DAG) A3 hi,
#BERET,PKC LFUEERERGFETHRE
R, 24 A1 R S L B A B 40 R T B TR
DN mHEBMATREEEER. FLRERER Pue
A[FEZ DN ##,% DN KBk B A B|IEAR, 7~
A B AE FIALE) 7T B8 5 PR 0B L e I eE , GE
ANERR R AR MY R EDNRAEHME, BB
W ARE L. GBM HEEREHX.

M RBFSTUESL : DM BEH A REMEBELE
B R (microalbuminuria, MAU), MAU AN {UE R
DN RS EZ 8, m BB E2MEERMNERES
ORI B 3 38 B — A BT B S B9 SE B AR i MAU B
WA LLRAT ZH MBI EER A, BTl MAU w]{E
% DM R &R BIMRIEIR, £ 20 DM KT REir&,
FHHETR DM B K&, B AMLR DM BE OB R
MBS AR E RS A LR RS R RN DM A
HXRK 8 H.12 Fwt MAU R HF L BB 83 fm, i
AFH B Pue HEERFRHM MAU W&, R
7 :Pue ZE /0 REER 4 BELUST R0 OB 51 A 9 RN, —
FEREE /MRS R EE M, 7 — W E
St E B S £ (insulin resistance, IR)PI, >
MAU, X ¥ JR % I 3 R fE B A — @ MARIPPER .

WAERBIFR R PKC 55 R G0 o 715 40 8
HE AN, AN ER L ARA K, MEREE—F
AU AE DN WEBHELARBYEE
BEER. BRBR PKC HHAE, RBERET . #
ArELRBE R BBt H W (DAG) /5. 258
LMk & R4 B & ¥ E DAG,DAG B#IE
PKC MW M % o TG 1 4R 25 %5 78 O 40 B o 3 1 R
B ALRERBRTEXMEREASL . PKC 1+ 7
DN F 5% 22 9 L 4 &1 45 LU F JLANJr il = (1) PKC
%S PGE, .PGLg BN, 51 & B /MR AR/
S BKBE 71 T B, 0 N ERUE 1 RO o LR
FEat CEFRERE K . (2) PKC BE AT B #2183 ECM &,
SrEREERE, XAE{R#F TGF-B 2 H &AM
i ECM &8, (3) PKC BB BRIz & B
HISE M A Zh BE , PR AR 40 M 5 40 O . 40 R 5 L R IR) i
¥, B8 O VA B2 400 1) B, DA T 386 0 G 0 o 4, 6 AR IR
FEHHM AR . (40 Bk Na"-K*-ATP BiEH#,
ShEEEWIR R B, A PKC M7 ) 8 8 & %
mmeE. F/hRELEER N AREENE, MH
ECM #m,48 & Na’-K"-ATP & ¥, W2
DN gy B4, Hkms PKC EME RIEIT
DN #4t T ¥ i&1%. Pue B NP ERR P LN

FRURAY W5 R P T 36T 0 I A P  DNL R B
RN HESE. ALREREN HRmAR
JRE [ HEME S Cor, B BEAE K #5 B ROB B 22 45 471
BT IE 3 % HR 4 0 BR v K L B 4L L MBS PKC
BHEAE MARE PKC HFHEALAHE, B
PKC Hy 3 3% 160 18 B b0 5 25 1t 28, 5 SC AR 3R 3 —
B0, H PKC S HETHR5 B MR R 5. RE A
WMEBMELR, SHEHETHRRASEKNTASL
B 1] — B, T AR K L& Pue W877JE & TUH545
¥WHBENE PKC EH TR, 5 VItE {7 R4
U, $27R Pue %SRRI B /ANER AR K L B R
AR 5K 94 L A — R .
Pue it T8 PKC %33 & MR T 3IEM
BT 25 A BE 4R B, SE 2 MEAE KR, X DN
Pt — R R
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