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/INBE R KRB XT db/db Al PR /) BRI g A2 2 i ()

R4, sHIL, EWE, LEM, LA, #ARS
(AP EZH RS, &AL 611137)

[(FE] B W/ R X IEH 2248 [ 48 & AL db/db # FR G /s B I B 28 11 B4 C-B ( PKC-B) , st 401 F: [H F -
loa(HIF-1a) , I8 P9 B2 4 M A R - (VEGF) B 520, 3R 3% 1% 24 By Va B PR 1 090 J5 05 22 i /T AL A . 75 3% -6 18 A i db/db
Wi PRI /IS B, db/m Y [ 4 [7) 6 98 78 /0N R % R SR FH BB AL J7 0K db/db /B 432 db/db 4, /N BE Bz o AR R (1. 50,
0.75,0.38 g-kg ") R RRAG 41 (0.23 g-kg ™' ), EhFR/NBEGRAL (0. 135 g-kg ') o MIKZIWELE ig 2 A T ig 2 A XK
AEBE/INFR o SR T F 9 20 A T R LS 3 i DR 7 0 0 JI5E 45 A 11 AR I 1, S I 9Ol g 1 2R A I8 6 20 S (Real-time PCR) Fil 4k
5 4 3% B30 ( Western blot) 7 kA A I B 9 3 P A FROEER S B AR K. ER: 5 db/m 4 H 4, db/db 20 4 W i 21 21
PKC-B,VEGF Gy 411k s iy 2 BH M, 3238 W3 1 i (P <0.01) sHIF-la S b i b 2 BHME , RxEA TS BR  HER TS
TR S db/db 4 =F K7 A9 JE P 58 3R IA BE RN (P <0.01) . 55 db/db 21 WAL, 35 2R B R 45 20 W0 I s 4 24 PKC-B s
A RN 2 BT, 2R3k W BRAK (P < 0.05) , /N BE Bz v 57 o2 20 40 90 JisE 21 20 PKC-B fo 338 4 A I oy 2 BRI, 3K & FRAK (P <
0.01) , HAh 4 45 25 41 % db/db 4 PKC-B ik A FEARME Y B 22 7 IC G35 18 35 %5 45 25 00 I B2 2 HIF-1 o 4 928 20 Ak S By 52
PR, 2R IA A AR 3 B 22 5 TG0 T 2% 7 S5 /N BER 2R /N BE KA ) o 4 AL I B2 4 VEGF 5038 28 1 S50 o 52 B Pk, 2638 W] il g
IR (P <0.01) , HAth 4% 45 25 2 W0 ) i 21 21 VEGF A REAE S A2 T X528 Lo 5 db/db 24 AL, BRRBE TR 55 40 HIF-1a Bt
Rl ik B IR (P <0.05) , Hofth #% 45 25 41 PKC-B, HIF-1a, VEGF JER ik A7 FEAG S, B2 R XS5 E X, 5 db/db 4 1
B PR AR RS A AR R /N BEBRZE /N BE By AR ik 2 PKC-B 3R 1 R I8 B E FRAK (P < 0. 01) , /NEE iz v i 4k 2 PKC-B 38 1%
KA REAR R 3 (0 22 5 TG0 T2 0 S BN R TR 4% 20 R R /N BEBRZE /D BE R L R R 4 HIF-1a 3 0 R 8 WFREMR (P <
0.01) ,/NEER AL 4l HIF-la R R A A BB HER LA 2R H AL 2541 VEGF HH R B EHM(P <
0.01), £t :/NEEREEBG db/db IR /IS B 00 505 A2 /9 /E T AL AT Be 5 il PKC-g, HIF-1a, VEGF RIKA ¢
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[ Abstract | Objective; To observe the effects of water extract from cortex of Berberis dictyophylla
(BDCE) on expressions of retinal protein kinaseC-8 (PKC-8), hypoxia inducing factor-lae (HIF-1a) , vascular
endothelial growth factor ( VEGF) in spontaneous type 2 diabetic db/db mice, in order to explore its mechanism in
preventing and treating diabetic retinopathy ( DR). Method: Eighteen-week-old db/db mice were selected, with

their thin db/m mice for normal control group. The db/db mices were randomly divided into 6 groups: model
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control (db/db) group, high, middle and low-dose BDCE group (1.50, 0.75, 0.38 g-kg™ '), calcium-dobesilate
group (0.23 g-kg™'), and berberine hydrochloride group (0. 135 g-kg™').

for consecutively two months. At the end of the two-month treatment, all the mice were put to death. The

The mice were given relevant drugs

immunohistochemical method was used to observe the expressions of the three factors on the retina. Real-time
quantitative PCR and western blot methods were used to detect genes and proteins expressions level of PKC-8, HIF-
la and VEGF in retina. Result; Compared to db/m group, the immunohistochemical results showed positive
reaction of PKC-8 and VEGF in retinal tissues of db/db group, with significant increase in expressions (P <
0.01) ; positive reaction of HIF-1a, with no significant increase in expressions of db/db group; mRNA and protein
expressions of PKC-8, HIF-1ae, VEGF increased significantly in db/db group (P <0.01). Compared to db/db
group, the immunohistochemical results showed positive reaction of PKC-8 on retinal tissues in calcium-dobesilate
group, with significant decrease of expression (P <0.05); positive reaction of PKC-B on retinal tissues in high-
dosage BDCE group, with significant decrease of expression (P <0.01) ; a downward trend in PKC-8 expression in
other treatment groups compared with the db/db group, with no statistical significance in difference; positive
reaction of HIF-1o on retinal tissue in all treatment groups, with no significant decrease of expression; positive
reaction of VEGF on retinal tissues in berberine hydrochloride group and low-dose BDCE group, with significant
decrease of expression (P <0.01) ; and positive reaction of VEGF on retinal tissue in all other treatment groups,
with no significant decrease of expression. Compared with db/db group, real-time quantitative PCR results showed
significant decreased mRNA expressions of HIF-lo in calcium-dobesilate group (P <0.05), decreased PKC-8,
HIF-1a, VEGF mRNA expressions in other treatment groups, with no significant decrease. Compared with db/db
group, Western blot results showed significant decreased protein expressions of PKC-B in calcium-dobesilate group,
berberine hydrochloride group, and high and low-dose BDCE groups (P <0.01), and slightly decreased protein
expressions of PKC-8 in middle-dose BDCE group, with no significant decrease. Western blot results showed
significant decreased protein expressions of HIF-la in calcium-dobesilate group, berberine hydrochloride group,
high and middle-dose BDCE groups (P <0.01), slightly decreased protein expressions of HIF-1o in BDCE low-
dose group, with no significant decrease; Western blot results showed significant decreased protein expressions of
HIF-1e in all treatment groups (P <0.01). Conclusion: BDCE was an efficient Tibetan medicine to prevent and
treat DR, whose mechanism may be correlated with inhibition the expressions of PKC-8, HIF-1a, VEGF.

[ Key words | cortex of Berberis dictyophylla; spontaneous type 2 diabetic db/db mice; diabetic

retinopathy ; retinal protein kinaseC-B; hypoxia inducing factor-la; vascular endothelial growth factor
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BDCE & i} HPLC 5 , HPLC (a3 K WK 1, 4% T
15, BDCE(TMBCC-1) 4 1 g 127 & LR/ B¢
B (C,,H,,NO, - HC1) 2} 60. 26 mg, £h 2 25 4R 7 ( C,,
H,,NO,-HCL) 4 11. 51 mg, Eh e 2 & 7T (C,, H,,NO, -
HCl) %7 8.59 mg'®', SYBR Premix Ex Taq 11 it %I
#1,RNAiso Plus ik 5] &, PrimeScript RT reagent iz 5]
& ,RNA Loading Buffer &z RNA Marker RL 6000 ( %
Y TR R A A, 5 43 00y BK402, BK3303,
BK501,A501A,AK101) ; %23t VEGF, HIF-1a, PKC-8
Z i PR (L st B R AE W RO A R L 5
435k bs-1313R , bs-0737R ,bs-10228R ) , HAth i 7]
B0 e g 1 Ak, 92 5O E R G BE X S
(Real-time PCR) , 25 H it 3 E 7k ( Western blot) £
) i B )

I
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Wondasil Cg-WR 354 i 8l AH 0. 3% BB /KIE WK (A) -2 i (B) £
BEE BE; A DU K 345 nmy 10 MR A MR B 2. R B BT,
3. TR /DEBEBR

B1 RBEAEMERA)RNERRE(B)HPLC &k

Fig.1 HPLC Chromatograms of mixed reference substances ( A)

and BDCE (B)
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Fik B BEZH L, A B RAPT 2 Wb, fim A
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*1 HEXSIYZEBFT
Table 1 Nucleotide sequences of related primers
EAS 5 T P4/ bp

PKC-8 5'-GGAAGCGAGGGCAATGAA-3’ 5'-TCATCTGTACCCTTCCGC-3’ 228

HIF-1a 5'-CCTAACTTTTCCCAGCCTAACA-3’ 5'-AGCCAGCATCTCCAAATCTAAA-3' 228

VEGF 5'-AGTCTGTGCTCTGGGATTTGAT-3’ 5'-GCTCTTGATACCTCTTTCGTCTG-3" 480

GAPDH 5'-CCAAGGTCATCCATGACAAC-3’ 5'-TGTCATACCAGGAAATGAGC-3' 308

/NBEREXT db/db 8 PRI /IS BR — AR AIE TGt 3 1 5
i, EL AT ARG o I A S

3.2 Al bR g R

3.2.1 XML PKC-B #iEMm 5 db/m
2H Ik, db/db 4 PKC-B Rk B E (P <0.01)
5 db/db 4 H#, 2R RS IR F5 40 PKC-B ik i 2 ¢
(P <0.05) ,/NBE & &5 57 it 20 PKC-B 3R 35 W 3 BF
(P <0.01), H Al #% 25 25 2 PKC-B KI5 A B K
POMEERTGEITEEL, WER2, K2,

3.2.2 XML HIF-1a 350 M 5 db/
m ] L, 5 4 HIF-la RIKT R IT¥E ;5 db/
db H L3, & 45 25 4 HIF-1a %ﬁﬁ%ﬁﬁﬁ%ﬂf&ﬁ%,
MESTEITFE X, WE2,

3.2.3 XTHLMELIL VEGF % j:E’JE?um 5 db/m
&, db/db 20 VEGF By Kk W 3 m (P <
0.01) ;5 db/db 4 HL &, /NBEGR 2 | /N BE J7 AR 5 2
4 VEGF ik FREMR (P <0.01) , HAh & 4 25 240
VEGF Rk AR aH BER LG E X, W
*2,K 4,

R2 MEERX db/db #EFRF/NR AW R AR PKC-,HIF-1o, VEGF B H (IA) B %

A.db/m 4 ;B. db/db 45 C. ARG R 45 0.23 g-kg ™' 41; D. /N BEBR
0.135 g-kg "4 E. /NEBEHZ 1.50 g-kg ™4 F. NBERZ 0.75 g-kg 7' 4H 5
G./NBERZ 0.38 g-kg "4H (3 ~5 [d])

B2 ®KAWHERK db/db /MR MEAR PKCP ki
£, x400)

Fig.2 PKC-B expression in db/db mice of each groups(IHC, x
400)

(B 4

Y (x £s,n=8)

Table 2 Effect of BDCE on PKC-8, HIF-1a, VEGF protein(IA) expressions of in db/db mice(x +s, n=8)

20 51 /g kg ™! PKC-B HIF-1a VEGF

db/m - 0. 146 4 £0. 039 9% 0.118 3 £0. 026 6 0.217 2 £0.011 0%

db/db - 0.230 0 £0.023 3 0.127 4 £0.034 6 0.250 5 £0.015 4

ORI TR 5 0.23 0.1839 +0.014 6" 0.118 7 £0.041 3 0.240 0 £0.007 1

JINBE i 0.135 0.198 1 £0.008 3 0.120 4 £0.022 0 0.202 8 £0.014 4%

JINBE 7 1.50 0.177 2 £0.010 4% 0.126 4 +0.022 4 0.239 7 +0.007 6
0.75 0.214 8 £0.007 0 0.118 6 £0.022 1 0.251 8 £0.018 1
0.38 0.213 3 £0.008 9 0.119 8 £0.033 7 0.214 9 £0.011 7%

.5 db/db 41 H 3" P <0.05,2 P <0.01 (£ 2,3 7).

3.3 XFHLI R4 41 PKC-B,HIF-1a, VEGF mRNA £

ISR 5 db/m 4 %L, db/db 4 PKC-B, HIF-
la, VEGF JER K B E W N (P <0.01); 5 db/db
YL HE B, F2 A R R A5 2 HIF-1o JE X 36 3K BA S B 1%
(P<0.05) ; HAfth % 442541 PKC-B, HIF-1a, VEGF 3%

WREHAGHEMESR BERESGITHE L, W
%3,

3.4 Western blot ] 45 5

3.4.1 X PKC-B HHERERZW 5 db/m 411
¥ ,db/db 4 PKC-B FEH FIA B EWEIN(P <0.01)
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G
3 FAMER db/db MR M E AR HIF-la RiE (REH 4 FHBERRK db/db MR MNEHLR VEGF Rk (Rl
1k, x400) 1k, x400)
Fig.3 HIF-la expression in db/db mice of each groups(IHC, x Fig.4 VEGF expression in db/db mice of each groups(IHC, x400)
400)

#F3 MBER X db/db #EFR R /N R AL W R % & PKC-B,HIF-1a, VEGF mRNA RiXR M (x £5,n=8)
Table 3 Effect of BDCE on PKC-8, HIF-1a, VEGF mRNA expressions in db/db mice(x +s,n=8)

219 Flf/g kg ! PKC-8 HIF-1a VEGF

db/m - 1.008 4 £0. 144 9% 1.016 7 £0. 214 3% 1.007 9 £0. 139 4%

db/db - 1.774 9 £0.142 0 1.616 6 £0.042 6 1.504 6 £0.176 8

2R R R 15 0.23 1.376 8 £0.269 4% 1.263 3 £0.214 0" 1.215 7 £0.232 2%

N BET, 0.135 1.629 9 £0.242 7 1.397 0 £0.219 0 1.352 6 £0.242 7

JNBE Ry 1.50 1.621 3 £0.663 0 1.5772+0.614 4 1.4552+0.592 8
0.75 1.560 6 £0.190 1 1.5813+0.1842 1.294 2 £0.186 5
0.38 1.881 6 £0.312 4 1.500 7 £0. 080 8 1.421 9 £0.227 7

5 db/db A HB, FRORB PR AS AL N BERLAL NEER. IR(P <0.01) /NEER PRl iR 4 PKCB I RIAA
F R NBE R RGR R PRC- A RIK B ERE B R HERTRITAEL. k4 HS,

x4 INBERXT db/db #EFRJE /N R W E PKC-8,HIF-1a, VEGF ZEBRIZHE M (x £5,n=8)
Table 4 Effect of BDCE on PKC-8, HIF-1a, VEGF protein expressions in db/db mice(n =8,x +s)

20 5 Flk/g kg ™! PKC-B/GAPDH HIF-1a/GAPDH VEGF/GAPDH
db/m - 0.1250 +0.010 2% 0.2353 +0.015 8% 0.287 1 £0.012 6%
db/db - 0.453 1 £0.014 2 0.690 1 £0.018 9 0.678 8 £0.020 7
2 T T 45 0.23 0.329 1 £0.010 8% 0.568 9 £0. 113 4 0.435 4 £0.015 1%
7INBERK 0.135 0.336 9 +0.019 22 0.452 4 £0.017 7% 0.414 9 £0.019 0%
JINBE R 1.50 0.239 8 +0.013 2% 0.392 3 £0.010 8% 0.392 2 +0.010 8%

0.75 0.478 1 £0.015 6 0.494 4 +0.024 7% 0.478 1 £0.015 6%
0.38 0.310 5 +0.017 5% 0.575 1 +0.185 1 0.519 5 +0.011 6%

3.4.2 Xf HIF-la A XKW 5 db/m 41 Mol Ed HIF-la EH KRB B FEM (P <
4 ,db/db 4 HIF-1a 25 #38 BE WM (P <0.01) ; 0.01) ,/NBEFZ (3] B2 20 HIF-1a 8 11 % 15 B A FRAE
5 db/db 4 H A, FEOR R R G A /N BERR A L /N BE R B HERTESEITFE L, WEL4ES,
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Fig.5 Western blot results of BDCE on PKC-g, HIF-la, VEGF

protein expressions in db/db mice
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