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ﬁ%i E HM A TR 9 APKA)/ZRBRBR I F B T 45 6% & (CREB )12 5 1@ %%, 434 EAL F (PD) x+ T Bk (DED) K & %
B 63w Bk EAUR . ik KA SD K AL A = & 3t B 428 (Normal 48 ) (B2 A 28 (3£ 45 DED £1) ,0.05%PD 42 ,0.5%PD
4£L7Fv0 5%PD+PKA 9 4) #] H-89 28 (0.5%PD+H-89 48 ) , #2815 X, HhNormal 284}, £ A& B K R B R A miEHE LB AL
Z A5 12.5 mg/d 89 % X #) 4 DED B A ; 55 3L ) B, & 25 4 284 48 22 253 (0.5%.0.05% #4 PD, & B, 4 & 3 K 5 1 mg/kg 49 H-89, L
JiES, BR 1K), ET7d, B EEK AR RS LT ARRETEETF oL BARRIKRMOEE, WRL ABRALRET
A, M A A 2R 2 R B (I 3Rt B F o @ 28B4 1B . & 49 i/ 6) /K -F- = PKA/CREB 1% 5 il %48 % B & 09 R A H
Mo R 5 Normal 20, 24 DEDA K R ABA R LR EXE AR EmaHEs) T4 o A3 o8 k& R R K, AKXE
K fm RLZ 8 VB R kB | 4 LA AR K 4l LR JE A2 PKA .CREB & & $9 BRER ALK T3 B 2 AR, Ak Z R & An /20
Bk KRR FAEH B EAZH(P<0.05), 54 DED AL ,0.05%PD.0.5%PD 28X R 44 f I 28 LRI Bi45 A PTek i, &2 %
AR B F R E, B 0.5%PD 464 K &30 R B 45 (P<<0.05) ; iy H-89 7T X % 1% 25 PD x+ &35 4769 2L &-A4F A (P<<0.05) ., £5i& PD 3%
#n DED K R 69 /B ik 4k An 5 IR A LAR R i B 55 B, AR 3 A IR A8 R KR R e g B2 AR 45 , L 48 ) 55 3% PKA/CREB 15 5 i@
A K o
KPR EAL; TR ; X KB ;PKA/CREB 12 % i %

Effects of polydatin on inflammatory response in dry eye disease rats and its mechanism

ZHAO Ligiong', WEI Ruihua® (1. Optometry Center, Tianjin Medical University Eye Hospital/School of
Optometry/Eye Institute/Tianjin Branch of National Clinical Research Center for Eye, Ear, Nose and Throat
Diseases/Tianjin Key Laboratory of Retinal Functions and Diseases, Tianjin 300384, China; 2. Dept. of
Refractive Keratology, Tianjin Medical University Eye Hospital/School of Optometry/Eye Institute/Tianjin
Branch of National Clinical Research Center for Eye, Ear, Nose and Throat Diseases/Tianjin Key Laboratory of
Retinal Functions and Diseases, Tianjin 300384, China)

ABSTRACT OBJECTIVE To investigate the effects of polydatin (PD) on the inflammatory response in dry eye disease (DED)
rats and its potential mechanism based on protein kinase A (PKA)/cyclic adenosine monophosphate response element binding
protein (CREB) signaling pathway. METHODS Male SD rats were randomly divided into blank control group (normal group),
model group (simple DED group) , 0.05%PD group, 0.5%PD group and 0.5%PD+PKA inhibitor H-89 group (0.5%PD+H-89
group) , with 15 rats in each group. Except for the normal group, the rats in other groups were prepared with a DED model by
injecting scopolamine hydrobromide 12.5 mg/d onto the surface of eyeball. At the same time, each drug group was given
corresponding liquid medicine (0.5% or 0.05% PD, eye drip, 3 times a day; 1 mg/kg H-89, intraperitoneal injection, once a day)

for 7 d in total. The tear secretion, corneal fluorescein staining score and conjunctival goblet cell density of rats were detected in

each group; the pathological changes of corneal tissues were

AEELTIE FZK A ARHEELIH (No.82070929) ; KTl £ 4
T 2ERCERD T H (No. TTYXZDXK-037A) observed, and the levels of inflammatory factors (tumor necrosis
* E—EE BRI, Wt BRI IR RGN LIRS E
mail: zhaoliqiong001@126.com ) ) )
RS EE EITEEIR. . BT IR R IR 2 PKA/CREB signaling pathway-related proteins were detected
E-mail : rwei@tmu.edu.cn in corneal tissues. RESULTS Compared with normal group,

factor-a, interleukin-18, interleukin-6) and the expression of
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the corneal epithelium of rats in the simple DED group was thickened, stromal layer cells were disordered and partially absent,

nuclear spacing was larger, and a large number of inflammatory cells infiltrated; the tear secretion, conjunctival goblet cell density

and the phosphorylation levels of PKA and CREB in corneal tissues were reduced significantly, while the corneal fluorescein

staining score and the levels of inflammatory factors in corneal tissue were increased significantly (P<<0.05). Compared with the

simple DED group, the pathological injuries of corneal tissues of rats in 0.05%PD and 0.5%PD groups were alleviated, each

quantitative index was significantly improved, and the improvement effect of 0.5%PD group was more obvious (P<<0.05). H-89

could reverse the improvement effect of PD on each index significantly (P<<0.05). CONCLUSIONS PD can increase tear secretion

and the conjunctival goblet cell density, and reduce the inflammatory response and pathological injury of corneal tissue in DED

rats. The above effects are related to the activation of PKA/CREB signaling pathway.

KEYWORDS polydatin; dry eye disease; inflammatory response; PKA/CREB signaling pathway

T-HRAE (dry eye disease, DED) & —Ff & UL 1K) 1H IR |
R ZE ML ZUBN , i VH IRRS R PR A | A FRE R 45 5 A%
i SN INEE P2 S S BT B, It R AR 22, AR
ANl SRR EE . DED (R R AR TR, BE K
R IR AL T A Y S 20 B R B A
FEFART 259 U TIHW SR IS IR 1R 7 4%,
B3R 7 VR AN TR R B A XU A PR ™. E T,
S, FRRE 25 RESERE I N & DED A 1) 22
At B, 5 — R RE A% 4 AAE S HL AR
2451 , % DED WYl RIAYT G H 2

R 2GR e m AR 2 SRR R A2 B
2RI WEIE s, v 2 SR ) AR (A 2 b 2
VA RHREY) RIREER 55 X DED #4148 W /iR I AE
HY ™, FEALH (polydatin, PD) 3K H HH 2 FE AL, E—Fh K
SR B P I A3, BT I A A AR AL SO T
T P Bk RE AL SEVE AT, Park VRS K
B, PD i IRV AEA 5028 % DED K RATHBR D A A
FRO R 05 | TH B 2445996 A8 | I P I 4 235 R4 2 ) 41
PRI RN S5 52, A ELAAAE FHAILG R B . A
&, PR IR BEER IR 1 (cyclic adenosine monophos-
phate, cAMP ) /K- T B, 25 8 A (protein kinase A,
PKA)/cAMP Iz i oG 14 2% & %5 11 (cAMP response ele-
ment binding protein, CREB) {55 518 1 2 8 1% , S 28 1k
L R 1) B SRR R AT, AT e DED K BRI 5
RIEAT PITIAR , MR AT MR A B e B AR DI B
FET U, AHESE DL AR 77 K %5 B (scopolamine hydro-
bromide, SCOP) 5 5 37 DED K Bl A , 3 F PKA/
CREB {5 518 #% 9] 514 28 PD X} DED K FLA 9T S ) 5%
M K & AE ML, LA S DED B 36 7 42 4687 ¥ a5 A
249,

I
L1 FEMNHF
ARG i 32 B A AL HE ST-360 RUFHR L (- 1R}
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HE ) TR A FRZA 7)) \BX53 1 f3% ( H A Olym-
pus v H]) (SLM-TE BURRLT (At 5t JURR ey iR & A
FRZNH] ) Universal Hood T AYEEMR 1% 2258 (35 [E BD &
CIpE
1.2 FEHRSKH

PD X I8 & (1t 5 B20533, 45 i =98% ) . SCOP X it
i (L5 8302239, 411 98% ) ¥ 1 g IR A Wy Rl
A RS 7] 5 PKA 41081 31 H-89 fit % R 5 (415 B1427 , 4
JiF =98%) 14 [ 2 ¥ Sigma-Aldrich 23 ) ; 98 6 2 418 4%
(fit*5202203045) W4 [ pg 5t LA W RHEE R TR AT BRA
A 5 1 LR Ay S Y £8 (periodic acid-Schiff staining, PAS)
R IRAKE L (HE ) e (238055 &5 (At 4314 BSBA-
4080A \BSBA-4021) ¥4 H At i AZ G W A H R A B
N H AR LA & 1B (interleukin-1B, IL-1B8) | il i PR 2E
X o (tumor necrosis factor-o, TNF-o) . IL-6 i Bk £ 725
W BEHI 52 (ELISA )37 £ Al BCA 2 1 5 il Hl & Git 5
435114 PI303 . PT516 . PI328 . PO010S ) 404 [ |- ¥f5:34 75 K
A AR A R A % i PKA L CREB . B iR /£ PKA
(phosphorylated PKA, p-PKA) . # 2 1t CREB (phos-
phorylated CREB, p-CREB) . H i % -3- 4 iR i & i
(GAPDH) £ s BT KR ot AL B bR 10 1 E 4T o
JEBRIE I G P (54051 12232-1-AP 12208-1-AP
29314-AP . 28792-1-AP,10494-1-AP . SA00001-2) #4113 F
% [# Proteintech 23 7 .
1.3 KIEENY

AHFFE T FH S50 3P A i 9% SD KRR, 3 75 1 i
P, IR TE 180~200 g, W [ b 5t 2 38 1) 42 S50 Sl e R
AR, S A 2R A IES o SCXK (%) 2021-0006,
BT A7 R B4 1) 33 F IR 20~23 °C | Al X B 509%~
60% 5 12 h ISR AR S 55 0, A B oK. A
WF9E 7 SR 2 R E B R A MR B EE [ R 2 AE T2 51 &4t
HE (IS FILE S 2023-185) .
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2 FHik
2.1 DED#EEMHI&ESHHE

HBaE MM SE 1R Y 75 H SD K RIEREN LA 7 1k
I3 R 23 T B 2H (Normal 2H ) (B RIZH (B4l DED 4) |
0.05%PD 2 .0.5%PD H F1 0.5%PD+PK A 1)1 i 7] H-89 2H
(0.5%PD+H-894 ), 20 15 H . [ Normal ZH4b, 4%
2H A BRI SR R Bk 3% 1 73 5 SCOP 12.5 mg/d (1) 77 =
7 DED AAY 45 KI5 4 R (4330108 9 12 PRI R
3.6 T ST) , 4 R 5 WL, L ESS 7 d7 . 7ERE Ry
], PRAF B ) 5 PN 2 S I 4 4 A XS B2 509% ~
60%. A 2 AR K B TE R o I i s D (A IR 41
PR 200 B 25 FE RARARR A7 B g% (a3 22 (CELARAS I )y ik
DLJE ), TR AR A2 Tl e 2 o
22 %74

TE{F 5 SCOP Wy [F] i (& K 77 9 12 B Fl R 75 3
i) ,0.05%PD 40 .0.5%PD 20 K 451 L 0.05% ,0.5% )
PD (A BEER AR AR , B K 3 Ik (B R 49,12
B, B HUIRAG 5wl N4 36T, A ARG 10 L)+ e v
SRR K (AR H-89) , A K 1R, 357 d¥;0.5%PD+
H-89 ZH K EL[A]75 L 0.5% (%) PD i IR , 455K 3 UK+ s 7
S H-89 (LAA= FRER AR ) 1 mg/kg, R 1IR, 27 47
Normal 2 1 5.4 DED 2H K 5RU[R) 722 DL AR B ER 7K 3% AR+ 18
i 0 S AR A H R K 3 7 d
2.3 KRIB&S WERN

RIRE2A e, R FHTH IR 530 52 S0 A 45 26 R B TH
TOLA UA R o o 20 T T 95V ) R 6 TR A B S R R
L3R T EREN, 60 s JaHil , o sRARLR L R4
MRS (mm) , PAHERIR K B TH IR b i
24 KEBRAEALSR EFEHRGERITESE

SRHZNCR YRR . TR SIS H 5 K
PG AT AR R KRR, o BEMLIE IR 5
SURER, PR AR oty AT IR BE: P90 452 B4 20, 78 3
KT B Z MR T 2L BT 4 T AR R R A 1 e £
T W AR R AR, R 4 Sk %t
RSB A RELL L L B 0518 BLEA T4y, B bR
g LR BC i0 040 s SR A YL (A S SR AT, 2 1
gy s ey ta R pRE AR I 24 R et S R iE 3
53 AN BRI 3 B R RIS K B BEDEOG R Y A1 57
VAR, FBH A A 20 Rz i e e g
2.5 KEREEALIRAEZ ERN

K PASVERGIN . A EZH 2L b i P 405 175 0 VEAG 58
BUE K BT A I BB ST Ab AT, U S5 R4 408 =, T

TEZED; 2024455 35 5 181

49 Z WP EE P [E 22 48 h 5 178 HA g ELL D)
L il &SI . 4 PAS i, 16 AU N K
BR 45 S 2H UM IR 200 B A T S A IR, 11345 2 R B 5 A
ZHZUMIR AN 5% B (BIAE 100 wm® 4% B52H 270 PO PRIk 20
LA o
2.6 KRAEAAFERGNE

K FHHE et M58 . dEHCEREAL 5 5 HR BRI A1
HAUE T, T 4% Z R PR EE 48 h s ATH A
WY A RS AEAL Y R, S HEA)E, E R
B LSRR BR A IS 2H 2 1 B 4 155 D 411 B
R4 5 AR I AL T —80 °C AT, % o
2.7 KERAEALE R EREE FKFHan

K FH ELISA S AN o HU“2.67 T B VA7 2% 2H K R
RS SUE R, InA A BRER KB R A L B, B
O J B T, AR R AR 370 e U B A ks il bR
ARG R AR B2 27 TL- 18\ TNF-u \IL-6 Y 7K F- o
2.8 ARABEALHERBXEQREERKEN

K Western blot {40, HU“2.67 T R ZRA7 A9 4540
KA IR U B, SR FH RIPA 5 1 28 £k T 1 JOHG £ s
SR, 2 BCA RN 8 8 R B2 T ifF AT 28 PEAb B B
PR IS i, SR TBE L UK A B S DA R 2 R
i — 9 LM S L, B B W %3 34 047 5 i A PKA . CREB
p-PKA .p-CREB GAPDH —¥t (i B L5444 1:1 000)
T4 °CF W 2L 7% 5 B A AH R 4T (s B LL i
1:5000), TR T H 2 h; 2850 I ECL iRl w5 , fff
B R GRERERG, HNEASNSEA
(GAPDH) i 257 JK FEAH LUAE R/ & B R 1 R IA7K
F, LA p-PKA 5 PKA .p-CREB 5 CREB # [ i 15 7K -
A 7m PKA \CREB 25 [ iR Ak K F-
29 HtERHE

% FH GraphPad Prism 7.0 %K {4 %} £ 98 #E 47 58 1 0
Bro Bl Dhx +5s Fon , Z 2] FUBCR R 207 22 407
Br L E — 20 W LE B SR ] LSD-¢ A6 56 o K 36 K
a=0.05,
3 H#R
3.1 PDX}DED X RiB & ik=HI =N

5 Normal 4H H %5, 8.4l DED 2H K U TH R 23 ik i
W/ (P<0.05), 5.4 DED 4 H#4%, 0.05%PD 41 |
0.5%PD 41 K B TH I 431 34 1 238 in , H 0.59%PD 41
3% £ T 0.05%PD 4 (P<<0.05) , 5 0.5%PD 4 %% ,
0.5%PD-+H-89 41 K L 1 1H & 43 Wb £ & 2 ik /D> (P<
0.05), &iRWFE1,
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®1 BAXRBRSWE AERKEELBITELNE
FREAZMIRMABEE LR (x £5)

9 T BRI RRAHREE (n=15)/
(n=15)/mm (n=5)17 (100 pm?)
Normal 41 8431120 0.24+0.08 857411045
WAEDEDA 3.56+0.77 1035+ 1.04 31401638
0.05%PD 41 5861094 6.36£0.76° 543716.12°
0.5%PD 4 7924132~ 3.04£049* 79.65£8.42
0.5%PD+H-89 41 5374085 6.82£0.88° 50.1145.69°

a: 5 NormalZl L, P<<0.05;b: 5 H14IDED4 L3, P<0.05;¢c: 5
0.05%PDZH %5, P<<0.05;d: 50.5%PD4 H 4%, P<<0.05,

3.2 PDXIDED KR ARALR FERGHIFm

5 Normal 41 F %5 , #afi DED 20 K Bl 4 4 b i
LA B 2 HAAREIOER RO W TS
(P<0.05). 54l DED 4 b #,0.05%PD 44 .0.5%PD
2H K BRI 2 b B S 0O A BTl A RO
FYLaPEor 4 BRI, H.0.5%PD 2H 31K T 0.05%PD
20 (P<<0.05), 55 0.5%PD 41 %4, 0.5%PD+H-89 2 K i
PRI S gt B G G 2 LA IO R Y A0 T
S E TR (P<0.05). 25 WE L AL,
3.3 PDX}DED K RE&RA LR MEE ERI M

5 Normal 41 HL %5 , 240 DED 2H K B 435 S 21 2 bR
R 20 f 5 3 W B A (P<<0.05) . 5 BA4fi DED 4 4%,
0.05%PD 2 . 0.5%PD #1 K 5% 45 15 2H ZUbIR 4 it 25

—- 1 mm

B. {14l DED 41

I mm

A. Normal 21

C. 0.05%PD 41

¥ %t H 0.5%PD 41 5 % %5 F 0.05%PD 41 (P<
0.05). 5 0.5%PD 21 H.45% , 0.5%PD+H-89 £ K Kl 45 5
ZH LU AR 20 P % B I 3 AR (P<<0.05) o SR ILFE 1.
K2,
3.4 PDXIDED X R fiRARRERGHIZMm
Normal 41K A BRALIZY R ik & RAF, 352
YHIHES ) B % JEAREH R W] %78 . 5 Normal 21
FbAs, 4l DED 4k BUM RS 2H 20 1 Rz 238 58, 3 )2 40
(0% G B2 e~ R NIE R 9 S R AT LN E PN 723 T
YiffIZIE . 5 AL DED 41 b4 ,0.05%PD 41 ,0.5%PD 21
R B RS 2 o 2 A M HE A i SR % A TRIFE 4R/ )N , %
i 4 L3 R D o B O A T AR, e 0.59%PD 41K
B B A K 2 S B & . 5 0.5%PD 4 [,
0.5%PD+H-89 ZH K BRI 1 B2 21055 B 497 2, R AE 20
O I . 5 S LR 3.
3.5 PDX}DED X R f3 R 4H 8 Fr K I E F 7K F B 50
5 Normal 2H He#5 , B4l DED 2H K BRUAf IR 2H 41 TL-
1B TNF-a, IL-6 7K V- 34 & & 7t /55 (P<<0.05) . 5 HL4f
DED 41 [t %5, 0.05%PD 2H .0.5%PD 41 K A I ZH 21 |-
AT 7K 7 34 8 3 A, B 0.5%PD 41 i E AR T
0.05%PD 41 (P<<0.05) . 5 0.5%PD 41 tt % , 0.5%PD+

I mm

D. 0.5%PD 41 E. 0.5%PD+H-89 41

Bl BHEHXKRAKRAREFRGHRBETEGOCARLEE)

A. Normal B. 14 DED 41

i Sk AR

C. 0.05%PD 41

u - +50 pm

D. 0.5%PD 41 E. 0.5%PD+H-89 4

B2 JRAXREFEAARKEBMUEZE BHE(PAS)

= H
< oy i, NS
A. Normal 4 B. H.4li DED 41 C. 0.05%PD 4]

ik : RAEAMA

D. 0.5%PD 4]

E. 0.5%PD+H-89 41

B3 BEXRABEARRERGUZHEME(HERE)
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H-89 20 K B A I ZH 20 TL-18 \ TNF-au  IL-6 7K - 44) ik 2%

THE (P<0.05), 4532,

K2 BEKRKRABEHLARIL-18. TNF-a IL-6 7K F Lt
B (x+s,n=5,pg/mg)

Eibl 1.1 TNF-a IL-6
Normal 4 721£133 410£0.73 3264051
HADED] 37.86:+4.50° 1523194 1244145
0.03%PD4 20.58+24% 1046+ 130° 8831094
0.5%PD4 1115+ 148" 5594082 4254056
0.5%PD+H-89%4 26504296 1167£132 9.12+1.03

a: 5Normal4l [b4%, P<<0.05;b: 5 H4EDEDA L4, P<0.05;c: 5
0.05%PD4 145, P<<0.05;d: 50.5%PD4 b4, P<<0.05,

3.6 PDXDED KRAMALHPERHEXEARIEN
B
55 Normal 41 Fb 35, .41 DED 20 K L) I 41 21

PKA ,CREB % [ 1 # B2 1k 7K 7 44 & 2 B AR (P<<0.05) .
Ej 4l DED 4H H#5, 0.05%PD 2H .0.5%PD £H K fil £ iseH.
#1rh PKA . CREB # 1 1 B Rtk K P2 8 & T, 2
0.5%PD 20 b & T+ 0.05%PD 20 (P<<0.05) . 5 0.5%PD
2H b #5, 0.5%PD+H-89 2 K B f il 41 21 | PKA .CREB
BRI ALK T34 i 2 R (P<<0.05) . S5 3.

ES
3 BEXRARALADERBAXEAREERLLLR
(x*+s,n=5H)

415 p-PKAPKA p-CREB/CREB
Normal#f 088+0.09 0.94+0.09

A DED# 0314003 0374004
0.05%PD 41 054005 0.62£0.06"
05%PD4 080£0.08 0.85%0.09"
0.5%PD+H-8941 04940.05° 0.56%0.06¢

a: 5 NormalZH L5, P<<0.05;b: 5 HL4iDED [L4, P<0.05;¢: 5
0.05%PD4 Hu#, P<<0.05;d: 50.5%PD4] FAs , P<<0.05,

p-pA D s e D S ;O

o G -

p-CRER (D w— - - 35D
I 1l I / A

\!
T :Normal4i; I : $14EDED ; Il : 0.05%PD4 ; IV : 0.5%PDZH ;
V :0.5%PD+H-8941 .

El4 RAXRABEHEATIEKEEEQFEREKE
4 itig

DED (1) & Im Ll 55 2% , 3285 RAE [ b, TH g
B SRR E M e B VIR O™ . DED 2 {2 gk R AE
SN ) A, AT A S S R AR DG AR 530 B mr i2E— 20
AT RN 5 A, SRAE i vyt 2 IR 2% , 2F i i e
DED JER", B BL, I R ¥ TCAR TG DED R,
HERREE N TIHW SN AR TS By 38 22 IR AN
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W, I, 3RSEIATT DED HAEZE i 4808 N B TR 22
S22, B R R 2 U S R 2 — o RS i
R 5K 2 1 VE 55 SCOP 1l % DED K BB, 45 5 iR, 5
Normal 41 45, 5.46 DED 20 K BRUAG TH IR 0 i i L 25 el
SURRAR 4 285 B 12 Wk 25080 D R AIR , AR IO R Y 0T
A3 F A IEE 2 20 R 8 E R (TL-18 . TNF-a  IL-6 ) /K -1
TR, MRS e 2R IR 2 A HE S 2L
B b HER R A% 1A K, A7 A R dk A A IR o
X158 I R B A B | 45 P 4 4 A AE S A B A,
i S, HAT LR DED SR, 32718 DED A5 %1 42 1
B

PD &K A ALY KA TEE 4y, A RAF P4
YER TEAIE PR A 28 1 Tz i . B S
R, PD AENS 22 DED K RUIHR K IhAEFRERT . AHF
TR, 2 0.05%.0.5% 1 PD T-Fi )5 , DED K LAY TH
Gy U R LRSS SRR A0 i 2% 2 4l DED 41 i 35 4
L Fh 5, AT R Y T4 F A 4L 40 TL-18
TNF-« IL-6 7K -2 45 8.4 DED 4H i ZFRAK , £ gl 41
FEI 2 A0 R HES RS B AR /DN | 2 20 E 12 i
A S FARGE FT K 5, 5 Park B BT 5T 45 B LA —
. X#&/R PD X DED HAT —E MRicEEH , T it 1
ARER , 5 S SN f4) A o

PKA /2 G 8 FMBIRSZ R G A 51, Bl I ml 4
i CREB 25 H B IR AL , T i 98 5E PR 1) 2 Bs 1
FEIR X SAE PR HA B0 T HI/ER™. Cammalleri
LGRS B, N B ST AT A R Y PKA/CREB {5 538
%K 3N DED S iH W i 3 Wb . ASF5E & B, 5.4l DED
ZH KB AR I 4 P PKA L CREB 75 F 1 R Ak 7K S K 85
Normal 2H i 3 41K , 16 B PKA/CREB {5 538 % 7F DED
KB P A TR 1 RS 5 22 0.05% .0.5% 1 PD T-Hil 5 , K
FRUAf B 20 20 b PKA . CREB & F4 1B iR fb 7K ST Yo s e 4l
DED 4 & % T} &5 , % W PKA/CREB 15 53l [ #3840 17% o
SRR A 58 B PD G DED K RAAE B B
HILAHSETE 0.5%PD RyAERl LI T PKA #1551 H-89,
gL R H-89 38054 T PD X DED K FR 48 5 i b S AH 2
PR Bl 2 R VR DB R SE T PD AT B i S
PKA/CREB {55+ [ K Jdi 5 DED K BRUAY JAE SN -

25 | ik, PD AJ 4 i DED K B TH i 43 0 o
TS ZH ZRRIR 200 2 85, 90 A S 20 29 A B i A B
W, bR AR AT BE S 0TS PKA/CREB {5 538 47 % .
SR, PD X} DED K BT FHHLHIB S v AN 7843, i

it E— AR HAbER A o
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