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SN 20 mg/ T 2288 B AE T 40 24 b, R i 2 At A G 25 21 4 i Y PKA (PKC \PKG 145 9 25 (1 ( CaM )
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Changes of protein kinase regulatory pathway in inhibition of curcumin on human lens epithelial cells
proliferation Hu Yanhong, Huang Xiurong, Qi Mingxin, Chen Sheng, Feng Chunyan, Ke Fajie. Department of
Ophthalmology ,Second Affiliated People’s Hospital of Fujian College of Traditional Chinese Medicine ,Fuzhou 350003 ,China
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[ Abstract] Background Our previous study showed that curcumin suppresses the proliferation of human
lens epithelial cells ( LECs) in witro and has an influence on the signal transduction of cyclic adenosine
monophosphate ( cAMP ) and cyclic guanosinc monophosphate ( ¢cGMP ). Actually, the regulation for biological
behavior of LECs in vivo is complex. ~Objective This study was to investigate the changes of signal transduction of
protein kinase ( PK) in inhibition of curcumin on human LECs proliferation. ~Methods HLE-B3 was cultured and
then divided into the blank control group, recombinant human basic fibroblast growth factor ( rhbFGF) group and
rhbFGF+ curcumin group. rhbFGF of 10 ng/ml was added in the medium in the rhbFGF group,and 20 mg/L curcumin
was added into thbFGF-induced cell medium for 24 hours in the rhbFGF + curcumin group. The expression rates of
PKA,PKC,PKG and calmodulin (CaM) in the cells were assayed using flow cytometry. Results The expression
rates of PKA protein were (46.847+1.673)% ,(33.250+2.242)% and (71.645+2.432)% in the blank control

group ,thbFGF group and the thbFGF + curcumin group, respectively, and the expression rate of PKA protein was
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significantly reduced in the rhbFGF group compared with the blank control group (¢=11.904,P<0.01), but the

expression rate of PKA protein in the thbFGF+ curcumin group was significnatly higher than that in the thbFGF group

(t=28.430, P<0.01). In the blank control group,rhbFGF group and the rhbFGF+ curcumin group,the expression
rates of PKC protein in the cells were (35.575+1.937)% ,(50.652+2.068) % and (27.662+4.481) % ,those of PKG
protein were (63.838+0.486)% , (86.562+1.325)% and (40.733+2.175) % , while those of CaM protein were
(67.408+1.391) % ,(83.887+3.499) % and (53.785+1.942) % ,the expression rates of PKC,PKG and CaM were

significantly lower in the thbFGF group in comparison with the blank control group (all at P<0.01) ,and those in the

thbFGF+ curcumin group were significantly declined in comparison with the rhbFGF group (all at P<0.01).

Conclusions Suppression of curcumin on HLE-B3 proliferation probably is associated with the up-regulation of PKA

expression and down-regulation of PKC,PKG and CaM expression in the cells.
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BEA F1 N BE T AR FAR B9 5, N SRR AR
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HLE-B3 Zf g 28 (7 JH v il 2 BRBEF 5 v o0 42
HE) 4l =98. 5% 1 2 ¥ E KoK (35 [E Sigma A F]) ;
B LT 4E 40 i AE S I (recombinant human
basic fibroblast growth factor, thbFGF) ( 3 [# PeproTech
AT s RPN E E T A (protein kinase A, PKA) £ ¢
GEDLAR (5c-28892) e it N PKC 2 3 & Bt I (sc-
10800) \fHit N PKG £ sg BEHUIAK (sc-203434) Adit A
4598 % 1 ( calmodulin, CaM ) £ 78 P44 (sc-5537) (£
[# Santa Cruz 2y ] ) ; FITC #ric B9 F-3i R TG (568112)
(ISP SEEY) TR A R A ) o FACScan i X 41 i
IX(EE BD 4H]) .
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1.2.1 HLE-B3 40 Ml i 15 7% AL HRAFA0 i & T
37 CoR B 3 ik 1Y) 2 PR 10 A AR FR DL b %
FEW AT B B, B0 4R 15 em, 2 000 v/min B .0
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10 ng/ml thbFGF 14 5 3 W , thbFGF + 25 # 25 21 in A %4
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TR, 25 0 BEAE A S S B DMEM 85 3%, 3 5
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5 min, FF L3 RS Ca’ Mg™ 1y PBS & 1 K, B0
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80 1% 4= 1% 19 PBS 50 wl, iR 2] )5 % I i &
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PUASO pl ( TAEWEER S 1:100,pH 7.6) , & T K |
30 min; B PE XS B DL PBS AU —#T. PBS ¥k 2 W
FITC ARiC 1 *E P05 1eG = H1 50 wl ( LAEWE N 1:
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PBS 2 V7 241 M, 32F 47 9 =X 4l B 43 B, 43 A T 4 i
PKA .PKC .PKG Hl CaM & (41 £ 5%,
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R HI SPSS 11.5 GEit kA7 g it o b o A B
ST 145 B 1Y B BB 2 Shapiro-Wilk £ 46 5 1E 2543
i, Lh wes TR, 4R 3 K0 & Levene 32 E 17 5 22 55 1
Koo R #7401 0 =K S g Bt &
FI XA 2 thbFGF 41 f1 thbFGF + 2% # 2 41 [7] 41 fig o
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Jif 22 R, 200 3 55, 200 BB A, A LA IS R, A B R B
FrJ5 24 h i HLE-B3 40 i R Sp WG BE BB AN, Z 2 =/ATE  C.
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2.3 KA PKC HEEAM KRB
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25 [ 4F B8 4. rhbFGF 4 F1 thbFGF + 2% # K 4
HLE-B3 Zi iy PKG B [ Rk H 0 B LB 22 R A 5
P L (F=1404.941,P=0.000) , H thbFGF 41
A PKG 2 [ 1) 2R3k 3R A0S U0 AL W) T e, 22
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2% [ % B8 41 . thbFGF 41 F1 thbFGF + 2% % & 41
HLE-B3 #fiffi v PKG AR BRN ML LK 2 R A 5%
2 L (F=227.635,P=0.000) , H: vt thbFGF 4141
i CaM B (IR IXREE X MAH BT &, 25
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ZRAGIFE L (1=18.426,P<0.01) (B 5,% 1),
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CaM FITC CaM FITC CaM FITC
Marker % Gated Marker % Gated Marker % Gated
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B5 RAABEUANZHMAE S CaM EAMNRIE A HMM
# B:thbFGF 4] C:rhbFGF+%E#E4 CaM . EIHEH

%1 HAMAMA PKA PKC PKG 1 CaM
BEARERMLE (x£5,%)

A5 HAE PKA™ PKC” PKG* CaM*
= A R4 6 46.847x1.673  35.575:1.937  63.838:0.486  67.4081.391
thhFGF 4] 6 33.250£2.242%  50.652£2.008"  86.562+1.325"  83.88723.499"

thbFGF+35 % % 41 6 71,6455, 432" 27.662+4.481"  40.7332.175"  53.785%1.942"
F 496.415 87.365 1404.941 227,635
P 0.000 0.000 0.000 0.000

52 E X B4 L, P<0.01; 5 thbFGF 41 Hi %, " P<0. 01 (#[H
RITZENHT, = KB #0850 )  PKA: B (¥ A; CaM 45 8 [ 5
thbFGF : 5t 41 A B 1 7 £ 2 40 B AE K X 7

3 it

3.1 W EXT HLE-B3 4N PKA 335 (1) 521

PKA J& —F i ffi T cAMP 1) 25 11 0 , Ho 2 g &
¥ ATP | 5 Wl 2 5 1A 5% 7% 3155 2 28 11 BT 19 22 24 I 1
IR R AR AL AT IR AL, AR O B R L T Y EE
FSRT DL 1 B R R TS . PKA 2 A 5 5 1%
S O, 2 5 M o A R A B R TR
240 e 100 1 R A P R P EE A . Yang 25T R I
BT 1 i JIK BB T8 Ao VO A M N cAMP/PKA iR 42, fie iF
A S BJe 1t 453 493 S M 0 G0 L P B A ML ) 398 2 o AR TSR
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I PKA 3Kk B N B, 22 88 3 4 A T 44 4= 1) HLE-B3
MG, PKA Fak B TH &, 00T PKA A9 8005 2 2% 1
R HLE-B3 4034 /E M E LT, LR E LW
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Ay BLFNIG A= 3] HLE-B3 40 it & 8 19 E 7
3.2 LW EXF HLE-B3 4 i iy PKC 33k 195 1
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L ILALE S PKC i 42 40 56, L nT 358 HepG2 21 fity %)
IWEEA A RO PE T L A BIF 98 & B thbFGF { il F HLE-
B3 ZH 1 J5 24 h, HLE-B3 4 fifg )y PKC 235 B & 3%,
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RRAG, 28 17 400 ) 2 S R AP-1 % [ F--xB S5 3R 35,
I 2N HLE-B3 4 fd 3 A= | $7% 22 38 3 i) HLE-B3
B A= 0 1] g ok PKC {5 555 S0 6 ol S2 91
3.3 ZWERXT HLE-B3 4 i )y PKG K150
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A AWF5E & B, rhbFGF fE A1 T HLE-B3 4 ]
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U PN A% B2 R ZH 2 1 00 8, I AT 200 14 A 7K, AT 5
it PKG & 7244 HLE-B3 20 Jfd i) 43 24 Fidsh A4 |
3.4 FE RS HLE-B3 40fig 9 CaM 23K 1 51

CaM J"IZ 74 T EAZ AN MY, S 40y Ca™ i £
BRI SRR 2R A ar B A K, A Y
R A AT ABESE P & B, thbFGF
Y& H T HLE-B3 2 fifl J5 24 h, HLE-B3 4fi ffi ij CaM ik
FH A I, 228 2 AE F P RS 4B ) HLE-B3 41l i J5 , CaM
FIRUI W FEAL ., 22 8® K HLE-B3 41§ CaM %
ik, 52 HLE-B3 41 i J&] 3 4K i 3 PR 9 3% 3k, 30 46l
HLE-B3 2 Jitd J&] B i E 78 , il HLE-B3 2 Jid i 385 4

Zi Lk, A WF e g5 R R 22 8 K B LA HLE-
B3 4 Jifd )y PKA & 1 @9 % ik, T HLE-B3 P§ PKC,
PKG CaM 25 [ (1 3R 1k , #2758 22 3 3 W] g3l o 0% PKA
G5 A e T 1 PKC 55 5 S ik 42 30 i
HLE-B3 ¥4 £ 45 7] fig i@ 3 1T Fi 40 fg 4 PKG [ CaM =
S AT 5 5% iR A I HLE-B3 3§ A4 . X R W],
A0 A B G A ) 0 B N S S B 2 R R A
P A5 5 75 T 4% 2 15 B0 52 i A T AR [ Ak AR
Mo 220 2R A 235 i 240 M {5 5 5% S i ol s L 5T
TR A5 i R B R AR A R T — R
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BRVO & 7 % £ K i 6 7 7 ranibizumab & 27 3 4% Al 4% 08 B 8 Bk & 5L ]

# 2

P i 43 57 6 ik BH. 2E ( branch retinal vein occlusion, BRVO)
S IF B BE K M, B BE AR ML A SO O BE e 28 3R Y O L (H
ML AN B B I A R R U T AR L
AR E FE 80 KRS H A A & kK A (vascular
endothelial growth factor, VEGF) 2825 ¥ 1] {fi BRVO H: % #H J1 BH
AT R 2 UCTE S S T AR A A KU A
WFSE R T BB A Js T8 36 0 VEGF B 5g BE BT IR ranibizumab Ik
G B BEAR A O R BE R TR YT BRVO G 0 B 5K i, 1A A
R Ak
1 #AMERZE
1.1 — ekl W 2013 45 8 A & 2014 4F 8 A {EVLAA 7
JEANREBREE 24 BRVO 5§ JF 8 BEK M & & 49 4] 49 IR,
Horp 55 23 {9, 4 26 {71 s 35y SR R s i #E 0. 5 ~ 12 T P2
(3.4x2.6) A Ao i A 8 & W AT o £ 57 IE AL ) (best
corrected vision acuity, BCVA) (logMAR # J7 ) (2L B 4T o 1l 85 .
V) 4 A6 R 2 TR P MRS B AR L 5% 0l 3R RIS 1L 8 4 5 (fluorescein
fundus angiography, FFA) &4t OCT ¥i#¥ . 94 AbrifE:BCVA <
0.5;0CT 7/~ 8 BE o0 V8 B ( central foveal thickness, CFT) =
250 "o HEBRAR I (1) 8 AT BB VA B3R 2 0 1
S5 LT RO G BE s BB IR T ARBIT . (2) B OEIR A
DA B DR A0 9 58 A8 B8 30 0 AR 2 ir T OB REK b o K R
HAr R 2 AL, G AT I A B T S RS A I 9
MR OGO BE . BAai AL 21 (], AR 43 ~ T4 %P1 (5T«
10) % ;BCVA Jy 1.3 ~0.4,F37 0.9620. 55;CFT 4 405 ~ 832 pm, F-
¥7(560.52+97.27) um, BEAIRYT AL 28 B, 4R % 37 ~85 %, F
P (56+10) 2;BCVA K 1.3 ~ 0.4, F 4 1.01 0. 48; CFT
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7 420 ~ 995 wm , - 45 (586. 64 £123.53) um, 2 44 ] B F 4E
% R HT BCVA (CFT b 22 R ¥ Gt 2: 8 X (¥ P>0.05),
AT AL IR AN R B A8 B2 D1 2 it o, S8 45 28 28
eGP

1.2 &y Jrvk WE5AT 3 d AR 4 %1 0. 5% 72 S b B
IRV AR, AR 4 . AR ER R TR S vh Pe 45 B 4%, Il — & 56
£ BT L 306 4 EHFEBE M B 2K S 3.5 mm Ab 2R H FHR Bk
FEEHE A B IR, 22 1% 1 A0. 05 ml ranibizumab (0.5 mg) , iR
FHEM AR R O IR 2 R ZERM IR E , LRI 1d,
kLR 0. 5% 72 AR U R IR AL 3 do BEG IR YT AL T 3
2S5 7 d e — B iR AT I 561 nm 353056 (NOVUS
Varia Z % KHOGHL, 26 [E Lumenis B & A BITFHOLA | ) #5147
i BE A% MR S, G BE B4R 100 wm , BRG] 7 0.05 ~0. 10 s,
e 100 ~150 mW, [ ~ I 6Bt SBBERIBE L 1 A BE,
2 BE PG M1>500 wm, FFA SR 9 B ¥ BRVO HATH2E 4
PR A A ) G O BE . WRYT RS 2 ML AN H R BLE ERE 1 ASH
HEATRETT, 2L BETT 6 A~ L0 E AR IR BCVA IR MRS . CFT 1%
Mo X E VRIS T RE LOCT K % 7 25 BE 3% A% /K I R 3058 CFT 5
FTCHG N 3k 100 pom 5, FE R AT 3 3 4 Js 1 34

1.3 FWibrdE EPRER I REER R =2 17800
w2 TR R R IR =2 4T AR
R VAT RIAL JAR T 0. 1 35, LIS 0. 04 Sy ) 5 b3 e o

1.4 geit2eorik R SAS 6. 12 Gt # B #E 4T et 40 17
AL TV O 22 W ORI TR SE R IR A, L xes R
L2 AL BERHE 22 5 B BOR A M ST R A ¢ R B, /] — 4l
ARG IT RIS 1945 46 AR LR TG0 ¢ 45 36, 11 5008 B i L 3%
KKK . P<0.05 J 2 RAH Gt L.

2 BB

2.1 2A44RYTIE 6 A~ H BCVA R {L JRYT IR 6 A, saaliig:
A HEA IR IT A AR logMAR B IERL J) 43 312 0. 6420. 45 Fl
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