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The effects of ascorbic acid on activity of PKC — B,

in rats with streptozotocin — induced diabetes
XIAO Qiun et al

(Department of Endocrinology . College of Clinical Medicine , Chongging Medical University)
[Abstract]  Objective: Ta study the effects of ascorbic acid(vitamin C) on PKC — B, activity in kidneys of diabetic rats. Methods : 30
Wistar rats were randomly divided into three groups: Control group (group C) ,streptozotocin — induced diabetic rats group(group D)
and diabetic rats treated with ascorbic acid 90mg/(kg-d) (group IDT). The concentration of ascorbic acid in plasma and kidney were
measured at 9 week. The activity of PKC = 8, was observed by immunofluorescence technique and laser confocal microscope. Resudts :
Compared with group C, the level of ascorbic acid in the plasma and kidney of group D decreased significantly ( P<0.05),and the ac-
tivity of PKC — B, was markedly increased. After 8 weeks of treatment with ascorbic acid, the PKC — B, activity was nearly normalized
and the level of ascorbic acid in the plasma and kidney was increased significantly. Conciusion : This {inding suggests that the increased
PKC — By activity in kidneys of diabetic rats may be associated with lower levels of ascorbic acid. Administration of ascorbic acid can in-
hibit the PKC — 8, activation in kidneys of diabetic rats.

[Key words] Ascorbic acid; Diabetic rats; Protein kinase C — B

HEHPBE C (protein kinase C, PKC) 24 M A
HZNHMERMEEE S SER, PKC-8 28 1 #efnAsE
AEFR A E 2 PRC RGNS, CHIREW, R
973" % (diabetic nephropathy, DN) E'Jgﬂ’fﬁlgj%ﬁ[. 1.1 £®zsH
R AS¥R A FES PKC-8 AL, 4 ZE HEPE Wistar KB 30 HL % ZEBR RERIFER LR
ATk PKC &1k, mi 8 A A b5 JE’J?IL%JIHE’E(*’E S ORI, B 80 K, M 180 ~220g(195 + 20g) .
AR O)XF PKC G H #0004 oK 0L SCRRIR I8 , ARF 1.2 2 &XAMARE

FEMREE 18 PR K BRURN 470 30 1 AR 36 7 411 HiE PKC SERRFE (STZ) M E £ E ALEXIS A ], %t R PKC -

— B, WEALIE, S AR MBS X PR R RS B R REUADY Santa Cruz 2477 &k B i AR A AR

M PKC - B, 1&1LAY IR , LR = B i B T & R s A TR

FAT, SABC — FITC 3 % F6 X7 &0 8 I 1 40 H.

EENE:H #1956 ), 4, 88z, TCS—NT163211 Bt R4 BB (EE Leica 20 7]) ., Sure
ER i E AN YT LR A D Step IR B (£ EERA AT,

q - - —————
5113 - v [AR 7S



BEEERASSIR 2003 £ 28 %% 1 (Journal of Chongging Medical University 2003. Vol. 28 No. 1) — 9 —

1.3 $HBBHERLHF %
1.3.1 ZhplislE  SUREA(STZ)IEMTET0. Immol/L
HIBIER ZE ik (pH4. 0), $1 3K T8 88 (0. 2pm) BR B . KR
ELERESE | AL 2] 10h )5, # 60mg/kg — R VEME e FE 5t
STZ. *ERLH FSE IR RS mp i, B 24h — K EUE % Bk m H
Sure Step ME{CK M) 0485, 72h J5 M1 E > 17mmol /L /R 15
R, ERHAR E A A R (ERER KEZ RS Y
CRIBE, KRB HEE POk, BREBRRE, iR 18
~28T , FA3HEE 60% ~80% .
1.3.2 ARG AR LHRKREYLG N IE# %R
H(CH) FERBH (D H) FBEFRIBIR T A (DT 4, Hidk m
B 90mg/kg/d) . HLIFIMBR#E Sme/ml W E TR 1 KB
KEreEtacH , B H L4 9:00~9:30 HEME,CHM DAL
FRMATREE K, 0 D.DT 4 M (BG) BEAmaEl
(HbA VEZKFERBEER B REE,SH L4 9:00~
930 HEEHAKEASESE 1 K, 8K 24, AER
\WMmBEAKEEE, BE 1 K L4 8:30~9:00 REH ki,
Sure Step HL¥E{SCRIM M43 7K -, 5 LA B2 31 K, 38 hn W ) 550
LHSTRICRFE AR 30 B, FIRBERRER 20 R, F
TRASFITARS R, KT CH2 R, DHA3 X, DTAH3
RO AR R WESTHEERE (¥ EE ZBEEKR
1.3.3 fARE LHE 9 K Img/kg WETH 10% K
A AR, F R M, AF RS T IR SN AR | M

AL 2T & 3 (HbA, )R, 4C 4K 2 E Y
FEHERER—MEEATEARANKmBENE, REHE
1/1000DEPC 2 4% % 3 H & /0. lmmol/L. PBS £ £ 3}k
EENEE, BT B S E LR EE | 22h, BB K Pt
BEHRBKPRMAIE(12h), KEBRFEEK 1.2 K, &E
B 70%ERR AT, ABaE A, MRFEE Spm, BT
APESG# M H .
1.4 ## %k

PKC— B, & ¢ Je A8 Ml P #s iR 0 & U BA#E 4T . 60T |
50% HimE A, BEEFER 4C KN, 1 BATEOEIERE
BREENERR

PUOR I B B X SR B AT, B ma B/ E
PR, MR E R AR E L ik
1.5 #HBPsiteae

HETALERAILTAM T MR KE CM - 2000B 4 # 5=
YEZEGEEERSN. BRI BT S MR,
HHEMHRREN TR, &S SFHE R UMK
+REEFRR, H Oxstate— [ B FHATHITH A, BRI K
#E a=0.05,

2 5 R

2.1 BHAFBALN LB (BG) BALRLES
(HbA ) « $2 3 Fo3F do 8% B B 3737 £o 8% 7K -F

®1 BEXBLLFME.HA, MR FEFRMEKTE (2 +5)

5 B BG(mmol/L) HbA,.(%) 1R SR 1 RS R
(pg/ml) (pg/mgpro)
C 8 5.63 +1.28 4.66 *+0.58 24.4+4.27 1.54+£0.25
D 7 24.40+4.01" 10.60+1.44" 18.6+2.31% 1.12+0.21%
DT 7 22.70£2.00™ 11.10£0.89* 25.1%£3.06 1.57+£0.19

5 CHLE " P<0.01 5 CELLE* P<0.05
g 1 AR, D HMETIRMER . FIEA LR
MERAKFBELT CHM DT H(P<0.05), i C
A5 DT A, ERIEIRERTEEN,
2.2 Z#PKC-B AMRMER
F2 BEBRPKC-B BEAREFHUREEE (L)

A5 BREK PKC—B
C 8 3.822+0.305
D 7 5.478+0.225"
DT 7 4.142£0.132

5 CH# " P<0.05

ME2 B 1~3 TR, L5% &6 D4 PKC-
B RIZRNRER CHHABHIBR(P<0.05), DT
HEDHHBE TR, 5 CAML, ZREEEM,

303 i

CHMFREFZR, SOHERAT B PKC - B,
EALEINE S DN e S RN X B R E
Z~—o {H PKC - B, & 1k B4 J& 2 Fn EL AR AL ) 14 ok 52
2EHA AHRERER, SEFEXBEAL,8 AR
AT RO R BRI 3% A0 B AR 4 4R B0 T AR /K SF-BH B
FEAR(P<0.05), B PKC— B, & 4LBA 5400, 3657
LHANFEGLIN M BR 5 7E T 3K |5 20 4 403K 1l BR
F IRl a B 2 B PKC - B, G 4L, 3R A 38k
PR M ER A REX PKC - B, T&4LH — EMEI1ER,
BEFRR BB BE PKC - B, {E L E 3640 S A H1IR
MBERAKF- T REA %,




BRERASSIR 2003 £5 28 % 18 (Journal of Chongging Medical University 2003. Vol. 28 No. 1}

o
20 pm

B1 EEARSHERE PKC-B iEME(350x)

B2 8REBEEEEXRSHARE PKC -8, i&FHE (350

x)

3 MFMBEEETT 8 FSHERAE A RSB R FE0 PKC - B,
AME(350 %)

PLRIMERM & PKC - B, WL B 5 £ uBik
12 (polyol pathway, PP) & 3%, €8 & I 84K 4 Bt
PP 18 3% 12 3% , BE B 38 JR B8 (aldose reductase,
AR) it B FRIX FEA N NADH/NAD" tefH 7,
HREEERR TR =) 3 - B H I R T h AR — 5
AR, G &R A 3 - B H G AT — g Bt
Hif(DAG), T DAG #2 PKC - B, WIEHE S, i
WM DAG - PKC - 8, {55 & il 3, 2 5N
ZHREAESRE, HIRmE AR MMHERE

FIRBEPAR, A¥FH AR mER R & —F AR
MEIF2T R, A7 T b AR A 1 &R 0T /8
TR AR 15, 187> DAG A B El Ml PKC
- B Wtk

BERERBRRE EAE PKC - B, & {L¥gm
wE%gEREEAX, EMBEAEEK E WIS DAG &
B HE , f26F DAG F 1k R #IE B2 ( phosphatidic acid,
PA)B, T FEAR DAG K ¥, 4] PKC - B i& k.
BHEMREMAELE E @ idiESF PRKC B SRR
et PKC 1t 7% 4 B s e A S, $iak i gk
AR LR E 8L, ANSEA R E LR HEE
TR KT AR, R, R AN pH &L 351
PRI &% AT e IE Bl ad Xt 44 & E ORI 4E A4k
i T PKC - B, W& 1ko Graven'’) & 43 5l 45 T
STZ KERITRMEE M4 & E, &R0 B kS
BREEFUE KR TGF -3, EAREHM, XFWH 4
I R] 12 S R B R R R R VE

ASZE DT BT8R i B ) % SOk R % g -
ST AR 6Skg AERH 1g, ARKEENE,
ARG R TR, D FTEHUIN MM 82 AT LA ) PR A% K
. PKC — B, &1k, AT REXT BB FIAE BB IR S R A

%%;%‘XD
2 % X W

[1] Nishizuka R. The molecular heterogeneity of protein ki-
nase C and its implications for cellular regulation []]. Nature,
1988;334(6184) :661 — 665.

[2]  Cunningham ]J, Mearkle PL, Brown RG. Ascorbic acid:
an aldose reductase inhibitor that normalizes erythrocyte sorbitol
in insulin — dependent diabetes mellitus [J]. ] Am Coll Nutr,
1994;13(4) :344 — 350.

[3] Tran K,Proulx PR,Chan AC. Vitamin E suppresses dia-
cvlglycerol (DAG) level in thrombin — stimulated endothelial
cells through an increase of DAG kinase activity[ ] ]. Biochim
Biophys Acta,1994;1212(2):193 — 202.

(4] Tasinato A,Bocsoboinik D, Bartoli GM, et al .d— a— To-
copherol inhibition of vascular smooth muscle cell proliferation
occurs at physiological concentrations, correlates with protein ki-
nase C inhibition, and is independent of its antioxidant proper-
ties []]. Proc Natl Acad Sci USA, 1995; 92 (26): 12190 ~
12194.

[5] LiuJF,Lee YW. Vitamin C supplementation restores the
impaired vitamin E status of guinea pigs fed (T#% 13 ®)

% 187



FRERKFFIF 2003 £F 28 %% 18 (Journal of Chongging Medical University 2003. Vol. 28 No. 1) — 13 —

0.05), {8 Leaker " IA N5 ACA A %) SLE 1'%
A1 Al g 2 3R ROE M A I B R AR BT B, ACA 2
h— ¢ B BB RPUIARE L R IR A MR o

ZE LR, ACA 7E LN IR Rk Rt ]
R & FE AR A5 3250 R E & i T LA
EM, Ishii¥ZH 5T SLE ¥ 1gG — ACA 5 5%
EAER R R LB, SLE 16 3 B BX ACA PHAE, ikt
RUERS ACA T TSR, (A28 LI ACA
£} SLE & 3hf) W 484 , B 55 1 K 5% e PR 1l
TRYT RGBT BRI 5T .

2 % x #

[1.  Love P,Santoro A. Antiphospholipid antibodies: anticardi-
olipin and the lupus anticoagulant in systemic lupus erythemato-
sus(SLE) and non — SLE disorders: prevalence and clinical sig-
nificance [J]. Ann Intern Med, 1990;112(9):682 — 698.

[2] Hammond A, Rudge AC, Loizou S, et al. Reduced num-
ber of complement receptor type 1 on erthrocytes are associated
with increased levels of anticardiolipin antibodies. Findings in

patients with systemic lupus erythematosus and the antiphos-

AL0A AN TN AN SRt TN FAN Tt Ut CalOattat S atPalt SatatPatPal Pt 0ot Paltlat Satat al S attat e nN U a0 Pt 0 a0 0,0 0 0

(E3% 10 ®) oxidized frying oil [J].] Nutr, 1998; 128(1):
116 - 122.

[6] May JM. Ascorbate function and metabolism in the hu-
man erythrocyte [ ]]. Front Biosci, 1998:3(1):DI — D3.

[7] Craven PA, DeRubertis FR, Kagan VE, et al. Effects of

supplementation with ascorbic acid of E on albuminuria,

pholipid syndrome [ ]]. Arthritis Rheum, 1989; 32 (3):259 —
264.

[3] Von scheven E, Athreya B,Rose C,et al. Clinical charac-
teristics of antiphospholipid antibody syndrome in children [J].]
Pediatr, 19963 129(3) : 339 — 345.

[4] Ricchieri GL, Pizzoluto G, Fabbri M, et al. Gerebral and
vien thrombosis , transient protein S deficiency , and anticardi-
olipin antibodies [J]. Am ] Hematol, 1996;512(1):69 — 70.
[5] Schorer A, Wickham N, Watson K. Lupus anticoagulant
induces a selective defect in thrombin — mediated endothelial
prostacyclin release and platelet aggregation [J]. Br ] Haematol,
1989;71(3):399 — 407.

[6] Frampton G, Hicks J, Cameron JS. Significance of an-
tiphospholipid antibodies in patients with lupus nephritis []].
Kidney Int,1991;39(3):1125 - 1231.

[7] Leaker B,Mcgregor A, Grittiths M, et al. Insidious loss of
renal function in patients with anticardiolipin antibodies and ab-
sence of avert nephritis [J]. Br ] Rheumatol, 1991;30(6):422
—425.

[8] Ishii Y, Nagasawa K, Mayumi T, et al. Clinical impor-
tance of anticardiolipin antibodies in systemic lupus ervthemato-

sus []1. Ann Rheum Dis, 1990;49(6) : 387 — 390.

TatZatatalattatat?altattatat At

glomerular TGF — beta, and glomerular size in diabetes []]. ]
Am Soc Nephrol,1997:8(9) : 1405 — 1414.

[8] MecAuliffe AN, Brooks BA, Fisher SJ, et al. Administra-
tion of ascorbic acid and an aldose reductase inhibitor ( Tolre-

stat) in diabetes: effect on urinary albumin excretion []].

Nephron, 1998;80(3) :277 — 284.




