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FEEF O B W] T =, =B+ 10 pmol /T B % 3R 20 S Bl +25 wmol /T B % 3R 2 40 0 O T SR A v b 4 )
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M2, S5+ 10 wmol/L 35 3% 28 41 F1 i Bl +25 pumol/L 3% 3% 2 A A i TNF-o F1I COX-2 [iT £ ¥ J3 B S AR F 5 b
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FR B T IEH XA S+ 10 wmol /L B 3% R 4L & M +25 pmol/L EiE R4, E R W AERITFRH X
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[ Abstract] Objective To investigate the effects of berberine on Sprague Dawley (SD) rat retinal Miiller
cells cultured by high concentration glucose. Methods The cultured SD rat retinal Miiller cells were divided into
normal-glucose group, high-glucose group, high-glucose + 10 wmol/L berberine group and high-glucose + 25 pmol/L
berberine group, and the cells were cultured in 5 mmol/L glucose, 25 mmol/L glucose, 25 mmol/L glucose +
10 pmol/L berberine, and 25 mmol/L glucose + 25 wmol/L berberine, respectively. After 72 hours cultured, cell
apoptosis rate was detected by flow cytometry;the expressions levels of tumor necrosis factor-a (TNF-a) , interleukin-
8 (IL-8) and cyclooxygenase-2 (COX-2) in the culture supernatant were detected by enzyme linked immunosorbent
assay ( ELISA) ;the L-glutamate-L-aspartate transporter ( GLAST) and the related protein expression levels were
detected by real-time fluorescence quantitative PCR ;the expressions levels of GLAST, protein phosphatase magnesium-
dependent 1A ( PPM1A) , nuclear factor-kB ( NF-kB) and cleaved caspase-3 in the cytoplasm, and the expression
level of NF-kB protein in the nucleus were detected by Western blot.  Results The cell apoptosis rate was (1.37+
0.21)%,(17.67+1.17)%, (10.60+0.17)% and (5.57+0.35)% in the normal-glucose group, high-glucose
group, high-glucose+10 pmol/L berberine group and high-glucose+25 pmol/L berberine group, respectively, and the
overall comparative difference was statistically significant ( F=375.97,P<0.01). The cell apoptosis rates in the high-
glucose group was increased in comparison with those in the normal-glucose group (P<0.01). The cell apoptosis rates
in the high-glucose + 10 pmol/L berberine group and high-glucose + 25 wmol/L berberine group were significantly
reduced in comparison with that in the high-glucose group (both at P<0.01). And the cell apoptosis rate in the high-
glucose+25 pmol/L berberine group was lower than that in the high-glucose+10 pmol/L berberine group (P<0.01).
ELISA results revealed that the overall comparative differences of the concentrations of TNF-«,IL-8 and COX-2 among
the four groups were statistically significant ( F=28.36,35.88,41.59;all at P<0.01). The concentrations of TNF-«,
IL-8 and COX-2 in the high-glucose group were significantly higher than those in the normal-glucose group ( P<
0.01). Compared with the high-glucose group,the concentrations of TNF-a and COX-2 were significantly decreased in
the high-glucose+10 wmol/L berberine group and high-glucose+25 pwmol/L berberine group (both at P<0.05). The
concentrations of TNF-a and IL-8 in the high-glucose+25 wmol/L berberine group were lower than those in the high-
glucose+10 wmol/L berberine group ( both at P<0.05). Real-time fluorescence quantitative PCR showed that the
relative expression levels of GLAST mRNA in Miiller cells among the four groups were statistically significant ( F =
268.60,P<0.01). Compared with the normal-glucose group, the relative expression level of GLAST mRNA was
significantly decreased in the high-glucose group (P<0.01). In the high-glucose+ 10 wmol/L berberine group and
high-glucose+25 pwmol/L berberine group, the relative expression level of GLAST mRNA was significantly elevated
compared with the high-glucose group (both at P<0.05). Western blot analysis results showed that the overall
comparative differences of the GLAST,PPM1A ,cleaved caspase-3,NF-kB in cytoplasm and NF-kB in nucleus among
the four groups were statistically significant ( F=135.20,156.98,80.96,128.07,47.36;all at P<0.01). The relative
expression levels of GLAST, PPM1A and NF-kB protein in cytoplasm in the high-glucose group were significantly
lower than those in the normal-glucose group, high-glucose+10 wmol/L berberine group and high-glucose+25 pmol/L
berberine group (all at P<0.05). The relative expression levels of cleaved caspase-3 and NF-kB protein in nucleus
in the high-glucose group were significantly higher than those in the normal-glucose group,high-glucose+10 pmol/L
berberine group and high-glucose+25 pmol/L berberine group (all at P<0.05). Conclusions High-concentration
glucose can induce cell apoptosis and inflammatory response of SD rats retinal Miiller cells in vitro. However, berberine
can inhibit cell apoptosis and inflammatory response induced by high-concentration glucose via suppressing NF-kB
translocation and transcription activity ,and thereby inhibiting the expression of inflammatory cytokines.
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culture
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FEJFEA L Miiller 40 i 5t 57 48 A WL B, 2 HE 3h
P 0 0 SIS PN T o 8 O A L, 2 O 9 4 R
TR A R . T RS R W, TR SRR R,
Miiller 20 Jf 4% € & A= B2, T A0 190 JE AL P B2 400 i L J)
G IR LT LR FR O . DR 9 & 2R Miller 4
i DR R . B B N EE A S
BEAE Z R vh S IR A e, AR TN TS R, R
W B B LAt TR FZEAR A, WA RUATT
50 PR A L 98 RE L I Hs AN O AR SF 2 R pg Pk gR
T AR, T RS R % T e
FREAL AR N R VR 10 Miller 40 B 7E
324N 3 -1 (interleukin-18 , IL-18) =i fif 7 3£ 46
A ¥ «(tumor necrosis factor-o, TNF-o ) #$l] 3 it A AR K
R0 2R b B AR P, B3 R AR ) TL-8
% 40 M #4 4k & H-1 ( monocyte chemotactic protein 1,
MCP-1) By 335" . H i, # % % %I DR A4 45 JA#L Il
W AN A AT 00 B B BN BB 97 T Maller 2
Jf Fh 58 R 1 B AH G kTR 3R 0K 1 52 i), R HE7E DR
Hhal BE AR AL

1 #M¥EFE

1.1 #he

1.1.1 40k JE  Sprague Dawley (SD) J L A1 M
Miiller 41 g g F a0 i 38 2E i B BR A A o

11,2 F8u0H e fUas 8% R (£ Sigma A7) 5
2 L3 (38 Gibeo 24 F]) s RPMI-1640 1 F5 4k (3£ [
HyClone 24w ) ; 7 5 75 R IR 5 W . 51 & 73 %% 0. 25% Jik
EHW -2 M Z R (ethylene diamine tetraacetic
acid, EDTA ) 7§ 1k W ( 3£ Solarbio 4% 7] ) ; Annexin
V-FITC 41 g T4 00350 & - 90 % HRP Aric =41
(A0208) ( i = RAYBAARAF) s KK 1L-8/
CXCL8 T4 Bt e ¥ We Bt 9 %F ( enzyme linked
immunosorbent assay, ELISA ) i #| & . KX . TNF-«
ELISA 350) & ( B A YR A R 7)) 5 R BUER
‘A B 2 (cyclooxygenase-2, COX-2) ELISA i3 & (
M W) BB R A R ) 5 Trizol 3K R (3£ [H
Invitrogen A &) ) ; 00 % 5% 3 ] & ( 3¢ [H Fermentas 2y
")) ;SYBR Green PCR X7 & . BCA # 1 & il | &
(Z[E Thermo 73 7)) ; RIPA 41 27 41 ifg B 3 24 /i ik ( -
T3 HE IR W AE W RO R 7)) s bt B L-A @ R -1-K
XA MR ¥ i 1K ( L-glutamate-L-aspartate transporter,
GLAST) T & ( Ab416) . % $T fR. cleaved caspase-3
(Ab13847) Prik Pt 4% N T -kB ( nuclear factor-kB,
NF-kB) p65 $ii{A& (Ab16502) (S [E Abcam 24 H]) ; 4L

FUBE B TR i 1Y 3 1 s BR B 1A ( protein phosphatase
magnesium-dependent 1A, PPM1A) $7 {4 ( 12961-1-AP)
(2% [E Proteintech 2 @) ); % ¥ Bl GAPDH 3t {4
(#5174) ARHTE H3 ik (#4499) (K[ CST A d]) o
T AL (£ [E BD 24w ) 5 CO, fH i 5 57 46 (£
Thermo 23 W] ) 3 48] & #H 22 .58 ( H A Olympus 24 ] ) 5
Real-time PCR A5l {% ( 3¢ [/ ABI 22w ) 5 L9k A2 (36
[ Bio-Rad 28w ) s R & 48 ( Bl RAERH A R
NEIDIE

1.2 i

1.2.1  Miiller 4 Jfd 55 3% S or 41 Muller 2 Jifg J 5 14
TR 10% Ji6 28 L3 R 4 1% F 5% R IR B W
B RPMI-1640 535 3L, & F 37 C &% 5% CO,
B FRAf rh gt AT G AR, WO LSS AN O N B A
HEE Y o 40 B A7 TS R 95% U b B T BUE K
S0 610 200 JE0 P T S K 200 0 D TR IR e A
B+ 10 pmol/L # 1% 25 21 A1 Bl +25 pmol/L # % &
A1, % L4 M 0 50 2R FH % S mmol/L A %5 4% 25 mmol/L
% B 25 mmol/L 7 % M + 10 pmol/L % i & Al
25 mmol/L % %4 # + 25 pmol/L # % & ) RPMI-1640
BRI T IR . S A ES IR S 72 h, SR TR A
72 WU LA A ) A KRS RIS .

1.2.2 A M ASOR DU 40 e 0 T2 %8 H4d T X B A
K0 04 200 P 2 R S ) L A 3% 10° 4/ L A% P
T 6 fLAH W BE A2 1S 24 b, IR TR IS B R 2R R4 A
i) 73 4 e AT B SR kA0 B . B3RS 72 h AR AN,
JIMA 195 wl Annexin V-FITC %5 & W 5= 2 4000, i A
5 pl Annexin V-FITC 4 C EECIEF 15 min, F-H0A
5 wl Ak 7N BE ( propidium iodide, PT) 4t 4,4y 4 C #¥56
BEE 5 min, JEA7 U 240 KL (XA M. Annexin V -FITC
Ry g ue G, X BD it X 4 A A FLT A6 i E ; PT 2y
ZLAA50, 0 BD i 240 A FL2 4G I @ 5

1.2.3  ELISA 6 40 g b 35 55 57 W TNF-o [ IL-8 il
COX-2 itk i T HiFR )G 72 h WA 5 4140 i
TH TR, 0 0 AR 4 R B TNF-o ELISA 350 & K B
IL-8/CXCL8 ELISA & 5] & fi1 K il COX-2 ELISA &5
A UL A AT AT AR 450 nm AR I R A A A O
JEECA) R, IR 488 B v ok 32 il 40 3504 1 % AL R
TNF-o [ IL-8 FlI COX-2 f 52 s ot i ¥ i

1.2.4  SCEb9% s & PCR K 4 fd o GLAST (1% 4
XFRIBE THFE 72 h WS A A i, R T Trizol
AU M 2 RNA, B DNase I JH %% & RNA [y
DNA, SR J5 00 5% 5300 & 8 RNA 08 5% SR il ¢DNA
B2 wl cDNA # i 25 wl sk &, £ ABI-7300 real-
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time PCR 6 AL _E#E4T PCR 4% , ) N F2 ¥ : 95 °C i
5P 10 min; 95 °C 28 155,60 CiB 'k 45 5,72 °C fE i
I min, §73 40 NE . H A9 B GLAST 1 18] 51 ¥ :
5’ -ATTGGTAGCGGTGATAATGTGG-3" , e [ 5| ¥ :5" -
GGTGGCAGAACTTGAGGAGG-3’ ; )N £ #: [N GAPDH 1
M54 .5 -GGAGTCTACTGGCGTCTTCAC-3" , i [1] 5]
W):5° -ATGAGCCCTTCCACGATGC-3’ , A GAPDH }y
N2 Bl R IS B A 19 #00F (ABI Prism 7300 SDS
Software ) BE4T 43 #r , K I 27% 33147 GLAST mRNA
IR Rk,
1.2.5 Western blot 7% Kl 4 Jifd it # GLAST .PPM1A |
NF-kB F cleaved caspase-3 M 4 i #% ' NF-«B 25 4 19
RIKWEI  AHMMEETE 72 h J5, 1A EDTA Y5k
HE B LA, 500xg B0 5 min YA A0, i id i
BERR Eh G2 PP VE % 1 K, FE 1R 500 g 5.0 5 min Y £E
HE, AR B, THRARILEE, SBFMA R K CER
L F0 CER U (2 J 58 222 fige 0 . 40 B A% 2 i W 4 °C 2% 1F
T 16 000xg B> S min) Ji il 42 40 i A% 25 5 R0 40 i o
HELH BCA AT E A P E . RSl AR
25 pg A, MR A E REAE R PO A A R
RGO, B KR 10 min S5 B0 BT BAE, Wk A
% 80V 20 min, /3 g 120 V- 60 min, 25 V %% Ji& 30 min,
SRJGH PVDF 58 T 504k 53 40 5% IG5 4 vh 2 R B
1 1h, ¥ PVDF J& 4> 5 B T GLAST (1:1000) .,
PPM1A (1:1000) . cleaved caspase-3(1:1000) , NF-
kB p65(1:2000) .H3(1:1000)F1 GAPDH(1:1000)
Puik b= R H 2 h, JH TBST PEi%k 3 K, Bk S ming
BT FEPi HRP AR08y —Hr(1:1000) i 37 CHFH
1h, il TBST YE#% 3 ¢, UK S min s >R L2 KOG
. GAPDH F1 H3 43531 A 41 il J50 0 40 A% v i 4 2,
A& B R E A R,
1.3 geitsorik

KM SPSS 21. 0 Geit# AT 5 it o M. ABE
G P A A6 35 B 1) B HfE 28 Shapiro-Wilk 46 %6 1E 52 5 1E
&3, LA mean 8D KR, I 48 Levene £ 90 Uk 52 )5 22
FFo IEHXTHRAL R AL R+ 10 pmol/LL ¥ E R A
FE B + 25 wmol/ L #E % 28 41 W] 48 il TNF-o , TL-8 FlI
COX-2 Jii it ¥ 2 , 40 g f 7= %< A0 GLAST AR X 2 15 1Y
SR 22 5 LU HBCR T B DR 3R 5 22 23 M, AL T T L R
H Tukey #5255, P<0.05 HZERAGIEE L.

2 #R

2.1 4 Miller 40 i (178 4
JeF BB T WSS R I, OE RO A | R A

E A +10 wmol/L B 3% 2% 2 Al 5 0% +25 wmol/L #3%E &
AR FE 72 h {1 Miiller 20 I 28545 80— B0, 5 i ~F- 40 i
KRR IRIE 2 MTE A HLITE 5 (H 4% 2H 0% BE 240 Jifg 45 i+t
A S, R R4 Miller 20 it Y B %k & 0 @ /> T
TE 0 IR AL A B +25 pmol/L B R AL 1) o

500

Bl 1 2 RH%T&4E Miller 488 #f74& (x100, 57 R =500 wm)

W 5 200 6 35% 1 Vi 2 4 A B ) T e D R 2 A S 2 T A 0 D ;T
Wt 5 o 0 5% R VR O AR S T O 4 A Y R B A
ACIER XA B:@ M4l Comiff+10 pmol/L B RA  D:
HlE+25 wmol/L B % 2 41

Figure 1 Morphology of Miiller cells in each group under optical
microscope ( X100,scale bar=500 um) The number of adherent cells
was significantly decreased with the increase of glucose concentration in
cell culture medium. With the increase of berberine concentration in high-
glucose culture medium, the number of adherent cells was increased

A :normal control group B: high-glucose group C: high-glucose +

10 wmol/L berberine group D :high-glucose+25 wmol/L berberine group

2.2 &4 Miiller 4 i 4 1= 5% A

2 A0 AN 0 45 5 S 7R TE % B R R AL
B +10 wmol/ L # i% 2% 21 F = Bl +25 pumol/L 38 3% R 41
Miiller 41 At 98 7= 2R 43 51 4 (1.37£0.21)% ., (17.67 =
1.17)% .(10.60+0. 17) % F1 (5. 57+0.35) % , 4K Lo 4
%S G L(F=375.97,P<0.01) , Hirp 5 1F 3 %
HRZH H A, o B A L B+ 10 pumol /L % 5% 25 41 F0 7 B+
25 wmol/L & Z A QMM 1= B BT, 2 5 ¥H
GiilaF i L (P<0.01) 5 5 @ BE AL F AL, B HE +10 wmol /L
T R A E+25 wmol /L 37 3% 2 20 20 o T2 R W] g
TR, 2R HA I E X (¥ P<0.01); & b+
25 wmol/L ¥ % R 4 40 i 94 T % B WK T A B +
10 wmol/ L B R, 25 A Geit2# 1 L (P<0.01) (& 2)
2.3 £ Miller 40 i I 3% 55 3% W& b TNF-o, 1L-8 FlI
COX-2 Joi 5 vk i A2 Ak

TE N B2 4 L B+ 10 pmol /L % A
H B +25 wmol /L # 3% % 4 Miiller 41 iy | 75 3% 77 W



. 1020 - S I BR B AR AR 2020 4F 12 H 55 38 %5 12 ] Chin J Exp Ophthalmol, December 2020, Vol. 38, No. 12

o Gate:P1 © Gate:P1
2 JQ2-UL Q2-UR “2 J02-UL ~Q2-UR]
v 10.7% 1.3% q J4.0% o 17.2%
« iF < 3
&2 &
=R =i
f\éa i Y 4 g
Jo2-LL#%7 | Q2-LR] 3
_1972% 0.9% ~ 3
b LLALLLL B Rl TTITRW T 7T R
B0 WS b 072 0 T I 7.2
FL1-A FL1-A
1E T FEAL
o Gate:P1 o Gate:P1
2 J02-UL “Q2-UR 3 90200 | 02-UR
o 13.7% - 10.7% v J1.7% 5.6%
E : spohr o E b | Ty
ty tg
< < o3
§7y N
= 3 E 3
[ - [} sy
< ! ! :a e .
J02-LL Q2-LR S02-LL% | Q2-LR
— 180.6% 5.1% R0 2o 3.4%
= T TTITE 1 U0 TTITHE T T = T IT0mm 1 HIIII‘II TTTTWR Y T T
lﬂ3~1 Iﬂ4 I05 IO6 14)7-2 I(l3~1 I(Y4 1(\S 106 lﬂ7 2
‘ FL1-A FL1-A @
A+ 10 wmol/L B 14 R4 425 wmol/L ¥ i 244
30.00
a
S
~ 20.00 =
¥
E| ab
=
=
g
<
= 10.00 [ abc
=

1 2 3 4 ‘3

2 HAAEMEMANZ A Miller HREMATER A% 4 Miller
AN 0 R SN B 4% 41 Maller 40 ML To R L& F =
375.97,P<0.01. 5 1E % %t W41 H %, P<0. 01 55 i B 41 He %, P <
0.01; 54+ 10 pmol/L B j& R A L, P<0. 01 (B K K Jr 2 4%
BT, Tukey K555 ,n=3) L. 1E 5 A BRAL;2: M2 ;3 %+ 10 wmol/ L 3
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Figure 2 The apoptosis rates of Miiller cells in each group detected
by flow cytometry
B:Quantitative comparison of apoptosis rates of Miiller cells among the
F=375.97,P<0.01. Compared with the normal control
group,”P < 0.01; compared with the high-glucose group,”P < 0.01;

A Flow cytometry results of the four groups

four groups

compared with the high-glucose + 10 wmol/L berberine group,“P <0. 01
(one-way ANOVA Tukey test,n=3)
glucose group; 3: high-glucose+10 pmol/L berberine group; 4: high-

1:normal-glucose group;2: high-

glucose+25 wmol/L berberine group

o TNF-o o7 o Wk SR L3 22 oA e it 2 L (F =
28.36,P<0.01) . Hrf, o 40 F s A + 10 pumol/LEﬁS
HERAANNE LR SR P TNF-o JRE WSS & T
IE % B4, _%L#i’aﬁ%’ierﬁX(ﬁJ P<0.05) ;&
BlE+25 pmol /L 3 % 241 40 iy 17 B 32 W P TNF-o JiT

HWES EFEX ALK, ZRTRITEZEL (P>
0.05) ; = B+ 10 wmol/L # 3% 2 2 F = i + 25 wmol/L
W YN 13 B 3R W TNF-o J5T 2 4R B B 4 AR
TR, 2R A G EE L () P<0.05) ; @m b+
25 wmol/L 5% KA MM LI K5 57 W TNF-o 5 5k
JE W AR T B+ 10 wmol/L 38 1% B4, 22 S A1 it
MY (P<0.05)(F 1),

B YL AN b RS R P 1L-8 R R A L
ERAGITFE L (F=35.88,P<0.01), Hrh, &
ZHF R R + 10 wmol/L BT 3% R 41 40 i b3 55 SR Wb
IL-8 Jo7 i vfe B B I & 1 OE % X R4, 22 R ¥ St
%ﬁﬁé(i’% P<0.05) ; i B +25 wmol/L 35 1% 2 241 40 iy I

IR TL-8 vk ] A TR A, ER A SR
1+%,%-\>4(P<0. 05) 5 i Mt +25 pmol/L 3 % K 4H 41 /g |
TG FR W TL-8 JoT vk B W] S I F i  + 10 pumol /L 3%
HERE, ZERFASEITFEE L (P<0.05); & b+
10 wmol/L ¥ % 25 21 A M B35 55 72 W rh TL-8 Jo 42t ¥k i
R T RbEd , 2 7 Eg i 2= = L (P>0.05) (£ 1),

A LH AN M b B R R COX-2 T & ok BE B A L
BEFAGIFE L (F=41.59,P<0.01), Hi, &
WEAL B M+ 10 pmol/L ¥ i 2 41 A1 & B + 25 pmol/L
BE R L IE R SR D COX-2 i Mk B U] B
FIEHX R, 25 A5 E L (¥ P<0.05) ;5
E+10 wmol/L B 3% 25 2H 0 =5 Bl +25 pmol/L #3E K 4H
M F B IR W COX-2 T i ok B2 1 W S A T o
H, =R A G E L (H) P<0.05) 5 m A +10 pmol /T,
A AR 425 wmol/L B % R Z ] COX-2 Ji &
WRE LA, 22 S G # R L (P>0.05) (£ 1),

2.4 4] Miiller 4H i v 20 M 453 475 AH 5 3% AR 1 2%
kAL

2.4.1 &4 GLAST mRNA [JRBA LR E
i PCR KGO 25 R 27, TF 5 6r BRA | Ml 40 v i +
10 pmol/L #5 % 2 4H Fll =5 B +25 wmol/ L 85 3% 2 2H 4H [
Miiller 4fi ffd 1 GLAST mRNA [ A5 %} 2% ik 7t B4 L 5%
LREGI%E X (F=268.60,P<0.01), H, H5IF
O BRZH R, = W2 L B+ 10 wmol /T BT 3% R 2H
B +25 wmol/L # % 2 41 41 il b GLAST mRNA (1 4H
MRBFWREM, ZRYARITFE L (Y P<
0.05) ; F B+ 10 wmol/L # 3% 2 2H Al =5 i + 25 wmol/L
B R A A GLAST mRNA (1% A0 % 3¢ 3k & W 2 5
Trald, 288 AERIT¥E L (¥ P<0.05);
25 pmol/L # % K A A i GLAST mRNA (1 4%} 3k

U S TR+ 10 pmol/L ¥ iE R4, 2 R A S it
B X (P<0.05)(£2),



e S gh IR B Ak 2020 4F 12 H 5 38 %5 12 8] Chin J Exp Ophthalmol , December 2020, Vol. 38 ,No. 12 . 1021 -

* 1 %4 Miiller 5 £ & TNF-« IL-8 #1 COX-2 [REiKE

(mean +SD ,ng/L)

Table 1 Comparison of TNF-«,IL-8 and COX-2 concentrations in the supernatant
of Miiller cells among the four groups ( mean +SD,ng/L)

b %5 NF-kB 2 H AH X 2235 & B B T &, i
L5 cleaved caspase-3 £ 4 il 4%
NF-kB 2 H AH X 235 & B B B AL, 22

S G E (1 P<0.05) 5

415 AR TNF-a IL-8 COX-2

TE 3 % B 4 3 103.52+ 9.15 105. 63+18.73 43.5145.35 1+ 25 pmol/L B 3% 5 A1 41 M i

5 3 255.55+33.58°  244.93x20.15°  102.77%5.78° GLAST .PPMIA i NF-«B & [ 194
EEA10 pmol/L £ £ 3 190. 8824, 07°*  200.90+12. 47° 75.28+9. 70% X R E & ﬁ] /T = =
P +25 pmol/L B#GERAL 3 132.74=11.04"  140.91£19.28™  61.34x4.93" 10 pmol/L 5 3% % 4, 40 iy it

FH 28.36 35. 88 41.59 cleaved caspase—3 FI40 f 4% NF-kB

o <00 <00 0.0 B0 A X 2K 0T T

545 A IE 0 AL B, P<0. 055 54 B R REAL 8L, P<0. 055 5 45 [ #5 B + 10 wmol /1.

WER AL, P<0. 05 (AR
Jr % -8;COX-2: 3R & -2

250007, Turkey #80)  TNF-o: 8 SR 96 I T o IL-8 . 1 200 Ml

B+ 10 wmol/L 3 & % 41, 2% 5 A7
ik f X (M P<0.05) ([ 3,

Note ; Compared with the normal control group,“P<0. 05; compared with the high-glucose gruup,hP< %‘:Z 3)
0. 05; compared with the high-glucose+10 umol/L berberine group,“P < 0.05 ( one-way ANOVA,
Turkey test) TNF-a:tumor necrosis factor-a ; IL-8 : interleukin-8; COX-2; cyclooxygenase-2

%2 &% Miiller fifiH GLAST mRNA A3 RiZEH L&
(mean +SD)

Table 2 Comparison of the relative expressions of GLAST

mRNA in Miiller cells among the four groups (mean +SD)

205 FEA GLAST mRNA
E 8 X B H 3 1. 00£0. 02
oL 3 0.38+0. 02"
ERE+10 wmol /T #3540 3 0.53+0. 02"
B +25 umol/ L # 7 R 4 3 0.78+0. 05"
F i 268. 60
P{E <0.01

5 IE R BRALE 2, P<0. 055 5 i 41 H R, P<0. 05 5 gl +
10 pmol/L B #E R A LA, “P<0. 05 (B [ F Jy 22 73 7 , Turkey 46 45 )
GLAST . L-# & MR -L- R & B R 5% 18 IR

Note ; Compared with the normal control group, P <0. 05; compared with
the high-glucose group, "P<0.05; compared with the high-glucose +
10 wmol/L berberine group,“P <0.05 (one-way ANOVA, Turkey test)
GLAST : L-glutamate-L-aspartate transporter

2.4.2 HAMPHGHREBRREZLL  Western
blot ¥ A6 M 25 R W7, 1E 5 X AL m B AL o+
10 pmol/L # ¥4 25 21 F1 25 B +25 pmol/L # % 2 41 41 ]
Miiller 2 il 5t H GLAST ,PPM1A _cleaved caspase-3 Fil
NF-«B 2 AR XS 2 35 i DAL 40 g 4% b NF-«B 8 EAH
Xof eIk i MR LR, 22 R e 8 L (F=135. 20,
156.98\80.96\128.07\47.36 ¥ P<0.01), Hr, 5
OO B L #C, B 4 Midller 41 i 5T R GLAST,
PPMIA Fil NF-xB 25 {1 A 4F 22 35 5 W 88 [ 41K, 400 it S
/i cleaved caspase-3 F14H Jig Jifi Ff NF-«B 45 H #H XT 2 ik
#HH RIS ,%#i@ﬁéﬁlfMﬁX(i’J P<0.05) ;5%
B4 LL B, OB+ 10 pmol/L B & 4 A BE +
25 wmol/L # % %X 4H 4 M ik FP GLAST ., PPM1A #i

1 2 3 4
CLAST S s  —

PPMIA il s ame—  G—

Cleaved caspase 3 | [ “ - “

NF-B P65 (ZIMIFIT) | e o Sl— —

NF-kBP65 (ZIMIEH) | e G eom—  —

L G IS T

Bl 3 Western blot ZHMEHMMMGBEXEAREENL 5
TE X BRAL L 45, e Bl 41 Maller 2 il 57 1 GLAST (PPM1A I NF-
kB A A 2k R REAC, A0 B cleaved caspase-3 4l
J 5T rh NF-kB 8 A X 2 35 4 W 25 Tk o B B O R vk T A 3
i, Miiller 402 J5 b GLAST (PPMITA 1 NF-xB 2 (140 %) 3 3% I
2 Th v, M40 5 cleaved caspase-3 FIAH M A% o NF-xB 25 FH AH X
FR A AT L OE X B 52 RO 5 3 @ B+ 10 pmol/L
TEERE A 4 E B +25 pmol/L #iE R 4 GLAST: L-4 & FR-L-K
A HIRFCIZ K s PPMIA 8 8 T OB 3 1 W IR 8§ 1A 5 caspase:
Jbt S R K A 2R 4 1 g ; NF-x B : 4% [H + kB

Figure 3  The expression levels of the proteins related with cell
damage in Miiller cells detected by Western blot in the four groups
Compared with the normal control group, the relative expression levels
of GLAST,PPM1A ,and NF-kB decreased significantly in cytoplasm in
the high-glucose group, while the relative expression levels of cleaved
caspase-3 in cytoplasm and NF-kB increased significantly in nucleus.
As berberine concentration increased in the high-glucose group, the
relative expression levels of GLAST, PPMIA and NF-kB in the
cytoplasm were significantly enhanced , while those of cleaved caspase-3
in cytoplasm and NF-kB in nucleus were significantly reduced
1:normal control group; 2: high-glucose group; 3: high-glucose+
10 wmol/L berberine group; 4: high-glucose+10 wmol/L berberine
group  GLAST: L-glutamate-L-aspartate transporter; PPM1A ; magnesium
ion-dependent protein phosphatase; caspase: cysteine aspartic acid

protease ; NF-kB : nuclear factor-xB
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3  Western blot i il & 42 Miiller 4 i & 20 B 45 45 16 X & B 5 15 2 B9 Lk B (mean +SD)
Table 3 Comparison of the expression levels of the proteins related with cell damage in Miiller cells by Western
blot analysis among the four groups ( mean +SD)

N . e . NF-xB NF-«kB
2 5 N GLAST PPMI1A Cleaved caspase-3 ) LR
1 X e 4 3 0.76+0. 04 0.76+0. 03 0.55+0. 03 0.72+0. 04 0.36+0. 03
[ E 3 0.36+0.01° 0.32+0. 02" 0.90+0. 02° 0.33+0.01" 0.59+0.01"
B+ 10 wmol/L # & R4 3 0.50+0. 02 0.51£0. 02 0.82+0. 03 0.56+0. 03" 0.52+0. 03
FBE+25 wmol/L #1841 3 0. 68+0. 02" 0.67+0. 02" 0.74£0. 02" 0. 69+0. 02" 0.4120.01"
F {4 135.20 156. 98 80. 96 128.07 47.36
P i <0.01 <0. 01 <0.01 <0. 01 <0.01

P<0.05; 5% [ FiRE4L L, " P<0. 055 5545 [ R B +10 wmol/L # % R 41 L5, P<0. 05 (B8 # J7 2 407 , Turkey £
GLAST : L-45 R -L- K & R IR 32 1A s PPMIA - B8 25 7O O 2 BRI 1A 5 caspase : 2 o & B K & (B 2K 1 i ; NF-«B A% H T «B

T 545 3 I X B e,
5)

Note ; Compared with the normal control group,*P <0. 05 ; compared with the high-glucose group,”P <0.05; compared with the high-glucose + 10 pmol/L

berberine group,“P < 0.05 ( one-way ANOVA, Turkey test)

phosphatase ; caspase : cysteine aspartic acid protease ; NF-kB : nuclear factor-x B

75@? Hﬁ“ﬂ?‘i?‘?%ﬁ?&ﬁ.? LT
ENE7 A T
dlhydrocyclopenta—l , 2-dithiole-3-thione, CPDT) 45 £ Ffr

3 itig
DR J&—Fi IR B0 L S8 S P ) o 48 E WL

GLAST: L-glutamate-L-aspartate transporter; PPM1A: magnesium ion-dependent protein

“ WS, 6-
7% ¥R H-3-1 B (5, 6-

RAEFFAE DR [ & 4 f Kk ok B bl %5 B 2R,
A F il VEGF (3235, 5 9l 9 B8 48 AE L I 45 87 2 L il
EB IR AL AR T S A% P R L R
Miiller £ i ¥5 VEGF 1 /)N BURE U AT 55 %% B, 76 55 b
RT3 A i 3l 4 1 0 mT 5 300 i VEGE 7y
FIR B2 50% ,UESZ T Miiller 20 it S 05 PR %% /)N Bl
E AP VEGF i o [R] kA Ay w5 o i A
AR R AR AT 5 L I R Maller 58 5T 40 B & AE %
JEJRE ' . GLAST 4 Jy Miiller # 25 [ 5 20 i 1) ¢ 1h
FRAEY, 15000 JBE b B S e kT L A R R
*Mww%%%@ﬂﬂmﬁﬁkgﬁﬁﬁﬁwﬁ%
WA , 40 0 28 k0 1A Th BE S 3, i S an g o=t
TERE PR RAETS , L JEE Miiller 2 fifs Py GLAST Iy g
R, B AR AN R & AR, 5] i P R S 22 ) g
O, AR SR AT 25 mmol/L % A W G W B 5% S A
U PR 9 £ 3 1A DY 1 R B R S 5 9% Maller 20 i, 25
TESEAE R AP S BR8N, Miiller 40 0 08 T 38, 28 A
T TNF-a . IL-8 FiI COX-2 Jfi s ¥ B B & JI & , GLAST
FYAE XS I8 T B R AR . AR5 oh 78 b 8 R AL
[ B 8 00 25 3% K5, Miiller 20 it 98 7 R 0 B A, 2%
K% TNF-o . IL-8 Fi1 COX-2 Jii & e J& HH 2 N R, GLAST
B AR X 2 38 1 W) SR R, EL R G 0% R VR B A S, 1R
FHRCR IG5 . DL S5 R WY, B 3% 20T 10 = o i
i) Miiller 41 it 48 i B2 5 Bz 240 M 8 T, {H 2 H BAR i £
5 R T I B R — 2B
HECHEMRE RN, A AR A RE A%

5 T 1 R R B Miailler 20 9 35 4
0 T 200 L 90 T, 0k v AR B 7R O Mailler 290 O & 4% 0 7 4
FAP S e T REXE AR A CPDT @ﬂ‘ Nif2/HO-1
S NV T B I AT Miiiller 200 i o 3 1R 2R 5 i, WYY
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WEE 37 1 Miiller 4100 % 4 2 0V 420 e dh, il iz
BRIz 2 2 FORE B R T 0 S R R L B
A IR ) £ 1K (glucocorticoid-induced leucine zipper
peptide , GILZ-p ) 553 32 1 55 5 i S X DR K BRIy
Tl i 22 0 ) 9 Y Muailler 40 B S AR 47 V6 F . Ml Rz
A 5 2 0 DR K BUEL I B Midller 20 i b
NF-kB p65 04 5 i T 8 TNF-o \IL-B F1 IL-6 &5 % 1
TR A K RAETLR BRI . BE 20T i S IR
FR A AE L 5Z M 22 BRI Miller 41 i TNF-or 1L-B
FIL-6 25 98 K 1 1 K3k oK 7 B, i 885 12
2 1 GILZ-p nl il i # i) NF-«B p65 {4 # 2 b % 5
037 T I 4 PR A T 2 A K i 4 B g T
WEFE R W], ¥ % Rl 1k NF-«B p65 {55 il ff 1E £
Rl 40 6 5 R R BT R AR AR, i R
A AEE 1 ) NF-«B 8% 5 A3 T 5w A R e R
F R 40 TL-8 T MCP-1 g 35" . o ah, PPMIA
A LW A NF-«B p65 1) S536 F1 S276 5% 5k , ik £ 14
T NF-«B F) 5% s i v, T4 ) TL-6 45 240 g X5~ 1Y)
Feik' 7. PPMIA Btk IKKB, ik NF-«B (4% 5 fi
DA NF-kB A8 1 IL-6 B 22551 0 AR BF5d R
Western blot 46 i 40 il i *f PPM1A  NF-kB p65 £l
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cleaved caspase-3, L) K 4l il #% s NF-kB p65 ¢ £ ik 7K
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