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Effects of polydatin on inflammatory response in dry eye disease rats and its mechanism
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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
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factor-a, interleukin-1@, 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
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7 DED BAY 35 KI5 4 R (533108 9 12 FIR
3.6 M ST) , 4 RS 5 WL, L ESS 7 d7 . 7ERE Ry
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SR, 22 BCA RN 8 8 R B2 T ifF AT 28 PEAR B B
PR IS i, SR TRE L UK A B S DA R 2 R
i — 9 £ M S L, B B W5 k3 34047 5 A PKA . CREB
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®1 BAXRBRSWE AERKAEELRBITESNE
FRAZMIRMAEELL R (x £5)

a8 R RO R R I RRAHREE (n=15)/
(n=15)/mm (n=5)1% (M100 pm?)
Normal 41 8431120 0.24+0.08 857411045
WADEDA 3.56+0.77 1035+ 1.04 31404638
0.05%PD 41 5861094 6.36£0.76° 5437£6.12°
0.5%PD 4 792£132" 3.04£049* 79.65£8.42
0.5%PD+H-89 41 5372085 6.82£0.88° 50.1145.69°

a: 5 NormalZl L, P<<0.05;b: 5 H14IiDED4 L3, P<0.05;¢c: 5
0.05%PDZH H %5, P<<0.05;d: 50.5%PD4 F 4, P<<0.05,
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(0K G B2 e~ NNk NIE R 9 R A TR N E DN /2 T
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R B RS A 2 o 2 A M HE B i R % A% TRIFE 4R /)N, R
i 4 32 R D o B A T AR, e 0.59%PD 41K
R BRI K 2 B & . 5 0.5%PD 4 [,
0.5%PD+H-89 ZH K B 1 B2 21055 B 49 7™ 2, R AE 20
oI I . 5 SR LR 3.
3.5 PDX}DED X R f R 4H 48 Fh K I E F 7K F B 50
5 Normal 0 b5, 845 DED 2H K BR A 4 4R P IL-
1B TNF-a, IL-6 7K V- 34 & & 7t /55 (P<<0.05) . 5 L4l
DED 41 [t %5, 0.05%PD 2H .0.5%PD 41 K A I ZH 21 |
AR AE 7K 734 2 AR, B 0.5%PD 41 W E AR T
0.05%PD #{ (P<<0.05) , ‘5 0.5%PD 4 It %% , 0.5%PD+

I mm 1 mm

E. 0.5%PD+H-89 41

D. 0.5%PD 41

Bl BHEXKRAKRAREERGHREITEGROCARLEE)
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ik R

B. .4l DED 41

C. 0.05%PD 41

2

D. 0.5%PD 41 E. 0.5%PD+H-89 41
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- 1uagm P 100 pm |
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H-89 0 K B A I ZH 21 TL-18 . TNF-au  IL-6 7K - 44) ik 2%

THE (P<0.05), 432,

R2 BEKRKRABEHLARIL-18. TNF-a IL-6 K F L
B (x+s,n=5,pg/mg)

Eibl 1L-1p TNF-a IL-6
Normal 4 721£133 410£0.73 3264051
FADEDA] 37.86:+4.50° 1523194 1244145
0.03%PD4 058+243 1046+ 130° 8831094
0.5%PD4 1115+ 148" 5594082 4254056
0.5%PD+H-89%4 2650+2.96 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 L4, P<<0.05,

3.6 PDXDED KRABALHPEREXEARIEN
#m
55 Normal 41 Fb 3 , .41 DED 21 K U I 41 21

PKA ,CREB %5 [ 1 8 B2 1k 7K SF- 44 i 25 B AR (P<<0.05) .
54l DED 4H H 5, 0.05%PD 2H . 0.5%PD £H K fil £ iseH.
#1rh PKA . CREB # 1 1 B Rtk K -2 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 i 41 21 | PKA .CREB
BRI ALK T34 i 2 R (P<<0.05) . S5 3.

&4,
£®3 BEAXRARALADERBEXEAREERLLLR
(x*+s,n=5H)

415 p-PKA/PKA p-CREB/CREB
Normal#f 0884009 0.94+0.09

A DED# 0314003 0374004
0.05%PD 41 0541005 062£0.06"
05%PD4 080£0.08 0.85%0.09"
0.5%PD+H-8941 049£005° 0.56%0.06°

a: 5 NormalZH L5, P<<0.05;b: 5 HL4iDEDZ [L4, P<0.05;¢: 5
0.05%PD4 Hu#, P<<0.05;d: 50.5%PD4] F A, P<<0.05,

prkA G e—— anme S S 0O

T T T T

p-CRER (D w— - -_— e
1 1| I / A

\!
T :Normal4i; I : $14EiDED# ; Il : 0.05%PD4 ; IV : 0.5%PDZH ;
V :0.5%PD+H-8941 .
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4 itig
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AT SN 5 [F] B, JRAF i 7t 2 R 2 , 2F i i e
DED JER", B BL, I R ¥ TCAR TG DED R,
HERREE N TIHW SN AR TS B 38 22 TR AN
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. PRI, 3R SEIATT DED H.AEZE i 4800 KON B BT R 22
S22, BN R 2 U S RS 22— RIS i
R 5k 2 1 VE 55 SCOP 1l % DED K BB, 45 5 iR, 5
Normal 41 458, 5.4 DED 21 K BRAG TH IR i i L 25 el
SURRAR A 285 B 12 Wk 25080/ D B R AIR , AR DO R Y 0T
A3 A IEE 2 20 R R E R (TL-18 . TNF-a  IL-6 ) /K -1
B TE T, MRS R IR 52 A HE 1 2L
B b HER A A1 A K, A7 A R dt S A IR o
11 B R B A B | 45 A 4 4 A e B S A B 4,
i S, HAT SR DED SR, 3278 DED A5 %1 42 16
o

PD &K A ALY KARTEE 4y, A RAF T4
YERT TEARIE PR A 2 1 Tz 9 . B EE S
LRI, PD AENS 22 DED K RUINHR K IhRERERG . AHF
TR, 2 0.05%.0.5% 1 PD T-Hi )5 , DED K LAY TH
Gy R SRS SRR 20 i 2% 2 4l DED 41 i 35 4
L2 Th 5, AT R YL a4 F A AL 40 TL-18
TNF-o IL-6 7K -2 45 8.4 DED 4H i ZFRAK , £A gl 41
FEI 2 A0 R HES RS B A AT AR /0N | A 240 E 12 i ek
A S FAR 5 BT 5, 5 Park B BT 5T 45 B AR —
. X#E/R PD X DED HAT — & MIRicGEE L, T g 1
ARER , 45 S SN ) & A o

PKA /2 G 8 FMBIRZ R A 01, Bl I ml 4
i CREB 25 M B ER 1L , AT i1 98 RE PR 1) 23 0s A1
FEIR X SAE B A B0 T HIVER™. Cammalleri
SEURIR Y B, N B ST AT A R Y PKA/CREB {5 538
B 3E Iin DED S iH W 20 . AHFSE K 3, $14 DED
ZH KB AR I 4 P PKA L CREB 75 F 1 R Ak 7K S K 85
Normal 2H i 2 441K , 16 B PKA/CREB {5 538 i 7F DED
KB A TR 15 RS 5 22 0.05% .0.5% 1 PD T-Hil )5 , K
BRUAf 20 20 b PKA . CREB & F4 1B i fb 7K S Yo s e 4l
DED 4 & % T} & , % W PKA/CREB {5 53l [ #8400 o
SRR 58 B PD GEE DED K R AAE I B
HILAHSETE 0.5%PD ryAERl LI T PKA #1551 H-89,
gL B R  H-89 30054 T PD X DED K FR 48 0 i b S AH 2
PR Bk 2 1 VR D25 TIESE T PD AT B i G
PKA/CREB {55 [ e Jdi 5 DED K FRUAY JAE SN o

25 ik, PD AJ 4 i DED kB TH W 43 0 o
JEEZH ZRRIR 200 2 85, 9 A S 20 2 9 A s i g B
Wi, bR AE AT BE S 0TS PKA/CREB {5 538 47 % .
SR, PD X} DED K BT FHHLHIB S i AN 7847, i

it e — AR HAbER A o
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