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HE

B 5T INK1/AQPS il J&% WL £ AT 2 Jr JoUkL X i 12 175 3
(4 7 6% | B 20 L ( HCECs ) SR 47 VR HI, 1 B 6 7 1 IR 1
YL

FiE st 500mOsm/L R B2 2 3% Ha A T HCECs il i 1
IR AAABE AR 25 (U2 . TE 5 A5 0 355 3% 00 # S L Bz 240 i A2
RUZH BIRIZH R IN A 109% %5 F1ILYE ; P8 25 20 - A3 240 e fin A
0.3 % 3 55 TR 511 1% IR Y& 5 Ac 2 T v R i 2« A 280 4 L hm A
15%A 207 w0 5 & 25 03F s 7 2 07 Hhoiil s 4 . B AL 240
TN 15%F 207 & 25 038 AL S 05 IR B 4. B Y
HHLINA 15% A0S AR B 25 % . CCK-8 LR IR
Rl 254 T Wikt HCECs £ 1% 36 1Y 5% i ; ELISA 1546 1 45 41
A AMNB A PE T TNF -0 IL—6 PR35 5 i 40 i Ak 27
Kl 4520 HCECs #8 1= A F caspase—1 5 AQPS RITE A %
iA7Z Ak ; Western blotting 72 4 Ml 4% 41 HCECs #9 JNKI |
p—INK1 ,AQP5 FikTHM .

SRS HAM I, %40 HCECs FETF R W0 (1
P<0.01) , % ZH 4 AL SR R AE I+ TNF -\ IL-6 J2 HCECs
1 caspase~ 1, p~INKI1, AQPS £ 11 ik 7k -5 5 35 14
(¥ P<0.01) ; SRR A L, & HT 2520 HCECs 715 %1
RN () P<0.01) , #5 HI 25 24 (9 40 ML A0 TNF -«
IL-6% HCECs 1 AQPS ,p—JNK1 i 13k /KF K 76 2541
KA ST a4 caspase— 1, AQPS 1 H 35 #7087
(¥ P<0.05) ; 5PU 254 L, AL S 5 i 77 i 4 HCECs f7
IR E N (P<0.01) FL S5 & A1) TNF-a \IL-6
FIRAKFEI (34 P<0.05) , A2 Z 07 il i 4 caspase—1
FAeS T E h R AQPS B 11 Kk K b (¥ P<
0.05) . Western blotting 75K l] HCECs ) JNK1 £ FH # ik
FH BT ZES (P>0.05),
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Abstract

e AIM. To observe the protective effect of Qishen recipe
on corneal epithelial cells induced by hypertonic fluid,
and elucidated its mechanism of action in the treatment of
dry eye base on JNK1 / AQP5 pathway.

e METHODS: Human corneal epithelial cells ( HCECs)
model was created by osmotic pressure at a concentration
of 500mOsm/L for 24h. Serum of rats containing drugs in
the blank group, model group, Western medicine group,
and Qishen recipe low-dose, medium-dose and high-
dose groups were treated on the modeled DE HCECs, and
the effects of different drug stimulation on the survival
rate of HCECs were tested by CCK - 8 method. The
expressions of inflammatory factors TNF - «, IL- 6 in
extracellular fluid were explored by ELISA. The expression
of apoptosis factors caspase 1 and AQP5 were detected by
immunocytochemistry (ICC). The expressions of AQP5,
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JNK1, p-JNK1 of HCECs after intervention with different
drug concentrations were found by Western blotting.

¢ RESULTS: Compared with the blank group, the survival
rate of HCECs in each group was significantly reduced ( P<
0.01). The extracellular fluid inflammatory factors TNF-«,
IL-6 and caspase-1, p-JNK1, AQP5 protein expression
levels increased significantly in each group (all P<0.01);
In comparison to the model group, the survival rate of
HCECs in each medication group increased significantly
(all P<0.01). The expression levels of TNF-«, IL-6 in the
extracellular fluid of each drug group, AQP 5 and p-JNK1
protein expression in HCECs, and the expression of
caspase- 1 and AQP5 protein in the western medicine
group and the Qishen recipe high and medium dose
group were all reduced (all P<0.05). Compared with the
western medicine group, the survival rate of HCECs in the
Qishen prescription high - dose group was significantly
increased ( P<0.01). The expression levels of TNF-a and
IL-6 in each dose group of Qishen recipe were reduced
(all P<0.05), while the expression levels of caspase-1 in
the high-dose Qishen recipe group and the AQP5 protein
expression levels of the high and medium -dose Qishen
recipe group saw a decrease (all P<0.05). However, there
was no statistically significant difference in the JNKI1
protein expression of HCECs of all the groups detected by
Western blotting method ( P>0.05).

¢ CONCLUSION: Qishen recipe can not only reduce the
JNK1 phosphorylation and AQP5 protein expression of
HCECs induced by hypertonicity, but also reduce the
expression of inflammatory factors TNF-«, IL-6 and the
apoptotic factor caspase-1 of HCECs in the extracellular
fluid, thus effectively Inhibit inflammation and apoptosis.
« KEYWORDS . dry eye; Qishen recipe; corneal epithelial
cells; JNK1; AQP5
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TR R HW T M3l )28 5 R B TH R R
S B HR ST B 2 A7 %) 02 1 IR S 5505 , AT P HR 3 R Pk
N HH e S i AR AN A R A (5X) R fE
AR Hod THBEAS RS i SR b R AN i A% R AR
A OGP PR I TIREE T IR A DCE 5 — 1
SR AL Y TR A £ A, v BE 254 T IR AT 1 HAT Ry
Pt Fo o B B 293R8 57 TR A P 342 3. [+ IR A 5
TEFEMBRN R BT R AL T IRRL
5 TR TR 2577 7, s Ao s  fe S 7 g
A AR TR R MR ARAE R | TH VR 53 0 i RV R SR bt
6] (EAS I — X AT RA T

B R — R TR 2 W i AR, 155 A
THIEE 1% R Z07E 300~ 310 (F3 302) mOsm/L”  fij 52
FHEE, TR & 3 W H W B & R 50 1 £E 306 ~ 441
(F1 343) mOsm/ L, 1f LA i4360mOsm/ L'’ ;500mOsm/ L. &5
B PRI IR AR ZE I E R & T F

P MR PERTARAS () 2 BB 3 HLgt i U T IR &
S ML 25 5 T () LAk S B AF 5T Y . TROSDEWS 1T 45
g5t , TR D HLEE 28 A S IH BB HI R B
FLEEA EIR R, 51 R AE SN, Horp DL 22 245005 A6 8 11
fiff ( mitogen —activated protein kinase, MAPK) 5 A F kB
SRR W MAPK /b 225 S fe b & i
A0 2 T A% N BB A5 5153 TAE IR 1R 2% WL
A ERE B, W AAE AR T R AN A 4R 8 A INK
i MAPK fO %, B 5% 0E S5, 240 B 6 Pk IF 7 78 1 1R & 0%
S AR R R B G 5 T A 1 T A9 SR IR RS INK il
PRGBS 2 D) AR O JKGE I & 5 ((Aquaporin 5,
AQP5) c—Jun ZFEAK VB 1 (c—Jun N-terminal Kinase 1,
INK 1) AQP5 TEMME I ¢ )2 h £ & A2 78, Koy Filad f
JIEE Iz BB AR A Bk AR, O BLE B VAT S A IR
05 AR TS5 FE Y . Ren 5 BF ST UIE S INK/AQPS
{5538 [ & 500mOsm/L 18385 e 175 5 19 N ff IS b 2 44t it
(human corneal epithelial cells, HCECs ) TR 5 #4 i) 51 2
P BOMAIFFE 51T INKL/AQPS {5 53 s EA 74T
ZI7IRY7 THR AR I, DT 76 40 M 58 567 T E SE AL 2
J5 BURLIE T T R A 35 R AL

1 #EF A %

1188 SEEG 25 5 A S UK A K. B b B 20g | 11124
9g IZEH 9g T 9¢ FFETE 6g IRZ% 6g ML T 6g.%8
1€ 6g NS 3g A4 9g TR T 6g il 7 6g B KT 9g R
9g, AL HU A A 25ML A PR RS80350 S AN
N 12-SV40 FiR Bz i fa Ak (CRL-11135) ; NaCl #35) , 3&
Sigama 2\ A ; 4 M 3% 7 A% W 3K 7] & (Cell Counting
Kit-8, CCK — 8), 4t 5% Solarbio 2 #l; F1 /¥ & - 6
(Interleukin 6,1L—6) &Il iA 7] & (SEA079Mu ) 5 il IR IE
AT -a ( tumor Necrosis Factor—o, TNF -« ) I 3R ) £
(SEA133Mu) , AR A R 5 A BR 2 F] 5 Anti—Caspase—1
UK | Anti — JNK1 $7 44 [ EPR17557 ] ( ab199380) | Anti —
JNK1 ( phospho T183 + Y185 ) #i & [ EPR20763 ]
(ab215208) , abcam 2\ &) ; AQPS HiK (D-7) :sc-514022,
Santa Cruz Biotechnology NFl, MK3 ﬂ@@*fﬁﬁ(,%gﬁﬁﬁﬁ
IR (IR ) AR A BRZS W) 5371 T 40 i 15 3548, 36 Pug 28
DM IL RSB e, 8 kR 28 F s EP300 AU A 9k 1Y
5§ Tanon—4200SF HER UL 38T R 40, L K AeRHY A R
Oyl ASHE ST A B 2 B 2 W A% O A E AT ((No.
210000420200010) .

1.2 A%k

1.2.1 WRIEFMEE  HCECs A S 10% 64 103 |
100U/ml., % % F/5 % £ ) DMEM/F12 #% 3% % 75
5% CO, 3TCHMMmER TGS, & 1 ~2d ik, 400
A K 80% ~90% Rl A, F 0.25% B8R F EE AL, TS LR
W12 37°C ,5min, #% 1:3 f£4055% . dHM0VRAF . BUAE ROIR
A RIFHIAHH,0.25% R F B, 37°C , Smin {1 05 155 4
I 2%10° ~ 2% 107/mL, 250 25 1T W, N 55 12 40 i ik
T (10% DMSO+90% i 2F I3 ) 8, I A VRAF &, A
AT £, —80°C VKA R R AR R AR AT

122 HMEE B EETREE HCECs ¥EBTE & 10% i
A IYE 100U/ mL 75 8 2 /56 % ZE 1 DMEM/F12 5555 3L
JNATEE 500mOsm/ L 12175 i 14 10 70 S Ak 4 7 T, 15 97
pH (¥4 7.2+0.2,,
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1.2.3 MiEHI&

1231 FEHMBFNOHE  BFEHEME Wistar KR 10 H,
SPF 2%, {45 & 220 ~240g, 555 5 9y v 0 Bt B 9% 8h ) s
W, A BB ORGSR PERE SR 2d, 258 120 )5, 45 T 2518
KUEH ., BH 2K, ES3d, KRHEE 1h J5IF 6 R,
K HME E SRR ML MR A 15mL B.0%, FIRFE 1h,
FrA MEHT S ,30000/m B0 15min, 538 1LY ,56°C 7K
R KA 40min, 0.22um JEBT IERREE . —20°C PRAFE .
1232 1RSFEHMBNHIE  BUAFHENE Wistar K 30
HSPF 4, 1A i i 220 ~ 240g, T 5256 3 4 v 0 Bk B 9 5
VBN, B EEETOK, E N R SE 2d, 256 120 5,46 T
WS BRRKPIRES , B H 2 W, &L 3d, 3%
(PSR 77 ) 5 AL R BRI B4 BE S  H 5
w1 6.36 f5sr & N H =0 1.88¢/ (kg - d) , ¥
B KR A SRR N 11.98g/ (kg - d) , WA ST 5 .
o AR 3N 23.96 11.98 .5.99¢/ (kg - d) . HEH 2 1k
MEE ., KWHEE Th PG R, MR R E b, A
MLEHT S 30008/ min Z5.0 15min, 423 B 1L , 56°C K
K 40min,0.22wm JEAETUEFRTA . —20°C RAF# H
1.2.4 TWAA 25 HAL L EF AR IR0 L 5z 40 i ;
PALZE . AAIAN I A 10% 25 I3 5 V5 2541 . AR 20 At
A 0.3% 3SR AN MR 5 22 0 e ) 1 2 S AU 240 P fim A
15% A2 77 w30 1 5 25 M3 5 f 2 05 Hh )k 41 B AL 240
A 15%48 5 7 il e & 25 103 - A2 S 5 I e 4. B
LN A 15% 40 S 5 R & 25 38

1.2.5 LIEIEHR

1.2.5.1 CCK-8 ix#illRE 25 ¥ F Fixt HCECs =i R i
BME ANHE LA 1x10%/mL (4% B R0 T 96 LA, B AL
BERh 100l K5 B FRAUE T 37°C ,5% CO, I8 3747 v i 8%
It 24h; W X 96 FLAR TP IHEE RIS, 43 A 100pL 355+
FB i R 500m0sm/ L (1475 25 [ L | 0.3% 3% 38 1 B i
MR AN ) BE AT 20 R 5 24 1335 A9 15 77 32 21 96 FL AR
o R 3 AL AR SRS 24h T2 96 FLA T IH % IR
HE W CCK-8 IR0 Al 58 4 4 R 2k 1:9 Wi B i L 10% 1Y
TAEWREE A 96 fLAR H, 358 3 4~ KA CCK-8 TAEW Y
Bz AL, B TSR N T 2h; BB bR 0R I 78
450nm AL B CEE(E (A) T A M AETE 2 THE AR,
AR = (A LRIL-AZSHFL)/(AXTRIL-A 5= H
L) 1x100%

1.2.5.2 ELISA ;&4 & 2B 40 B 4M R K fE H F TNF-o #0
IL-6 FRiXMER K70 & bR S 2R T8 ImL A5 e
s BRI HG BE S, BEALIRE A X X/2 . X/4 . X/8 . X/16,
X/32pg/mL,, HAEPRIE B (Opg/mL) LUE 5 1 25
FUINAE . K bRdE S 6 S5 A v S | R 00 AL T AR U AT
bR e BRI 5 B (Opg/mL) ITAZS 1L,
BT 37C KB, W H 2h, TEREARAR B, AL A
100wl AR A K B AR BEREG WA dl L, KI5 &
Th, FF R BEARAR PN RNV, HF B A Al (31040 F 38 48 L4
i LN R B AR R T, Ve AT 5 IRk
Mo I TAEW B ZEmEbRAC T, A DL BB ER . il W AR
ACGHEATREIN , F 450nm K I 5%E - FLAY OD {A, 8 52 P
JrASAn e fh 2 B R IR,

1253 R =5 &4H HCECs MAT A F
caspase—1 1 AQP5 WEAFRIEER  HIMELIM A )5

30

ArYefe . (1) IxPBS B MR VeI A 3 IR, 45 Smin; (2)3%
H,0, 7% n7E ] i b, = IR & 10min; (3) PBS ¥k 3 ik, 4%
Smin; (4) R IES L =F #1738 10~ 15min, B
BZRWAR, (5) W Im—HT (1:400) 50pL, B T & W,
ACHAAEME LR, (6)1xPBS ¥E 3 K, % Smin; (7) W0
WA A (EW R bR id Bt B/R 1gG) S0pL, = iR # &
20min; (8) 1xPBS ¥k 3 ¥, 4% Smin; (9) ii% ik 57 B( HRP
FRICHBERE 22 AR ) 50uL, & i i & 20min; (10) 1 xPBS
UE 3 K, 4% Smin; DAB 04 JR ARG & 44 i T ML R4
WA S A~ BEALILET ) - 35 06 2% A, DL HOE 34 B 1
FZFEA T H R A RIBIKT,
1.2.5.4 Western—blotting % # il & 242 HCECs B AQP5
N IUNK1 & p—INK1 EERIZER  # HCECs LA 3x10°
A/ FLI R BE RN 12 FLANMI S S0, 15 3% 18 ~24h ZE 4
MBS 85% Ze A , 3 22 IHBE 3R 3K I3 44 F 1IE W 458
RS 8 37 358 3 T 500m0sm/L 1Y 5 25 1 I 15 .
0.3 % 3% 25 10 B i IR Y0 A ) e 88 A 2y S0k 5 24 1L ¥ 1Y
RigRaL Ak S5 3% 4h I IR AN A . AR S 50 &
3R, PEHAS 2 40 M B EE BT, BCA 32 5 2 11 3T A vk
BE SR JE AR B RE S FL I OGBS RRE B 0 B O
B, R R, AR MR 4 SDS - PAGE HE ik 43 B
300mA fE B BRI Th, SIEEH 2h, BREB1
A—HL(1:500) s By b 4 C i E 7, W H , ik
—30, ¥ PVDF 30 A TBST ZZ vh i | ¥ Sminx 6 1K,
¥ PVDF 0 A 1l 2 Bt % HRP #5ic i — i ( FH TBST
1 :5000% 8 ) H, FHEIRZ 12 5 Z WM EF 2h, HlL—
Pt , ¥ PVDF JEHIA TBST 2% i b, YEIE Sminx6 ¥, Kf
ECL & Eik5] A FHR5 B 4% 88 1:1 LR A, #% 7 PVDF
FEER &R 1A b, R )5 38 A 2R Tmaging System {627 & Y6 %
G AN . 3833 Quantity —one 2B B X 25 11 2%
AT OD E =T, LLHBE A KA IS4 oD H
Bk ZeoR H 08 A AT R IR K

Biit2F 30T . R JH SPSS17.0 4 #eAT 8811434, 240
] A (B PR 2 5 2200 B, PR EL R LSD -1 #6565
K K i a=0.05,
2R
2.1 CCK-8 % il &4 HCECs Fid Rtt#% &4
HCECs MIfFIG L 25 5 A Gt 2# X (P<0.01) , 575
FZHAH I, 4 41 HCECs fE1E R iD= R A Giit
2R SL(P<0.01) ; SHEEAIZH A HL , 45 FH 2540 HCECs 1796 %
By, 22 R AR L (P<0.01) ; 5T9 25414
o, Aie S s a4 HCECs 776 R B 51, 258 %t
R SL(P<0.01) , AKX AWM L 2 F Y LG4 E
X (P>0.05), 0% 1,
2.2 ELISA &l & B pa s ik K iE E F TNF—o #0 IL-6
TR AHMMEINE SIE R F TNF-a Fl IL-6 L 2R
AGE#E L (P<0.01), 525 F4AH L, % 4140 M /M
RAEHF TNF-a 1L-6 ik K-35 W E e wm 2 76 4
AR L (P<0.01) s SEEFEIAA L, 4 H 254009 TNF-a
IL-6 FIRACEE/D, 22 5 A Gt 5 L (P<0.05) ;5
VU2 A L A S 5 SR 4L TNF-o IL-6 R iA K
WD 2SI G L(P<0.05) , HiA 4% 20 P L
ZFIGI S E L (P>0.05) , L% 1,
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FR1 SAMREEEMMEMEME INF-a R IL-6 SELLE xXxs

25 TIER(%) TNF-a(ng/L) IL-6(ng/L)

=Kl 1.08+0.07 63.56+7.69 17.69+2.02

IR 0.38+0.04 212.41+36.42 55.64+8.55

[ 0.60+0.05 174.52+20.55 43.1417.32

e el E A 0.97+0.13 108.44+18.02 29.38+4.02

& Pl 0.68+0.10 133.91+21.37 34.52+5.73

SR A 0.64+0.08 169.81+36.78 49.17+6.48

F 91.22 42.96 52.03

P <0.01 <0.01 <0.01

*2 BAMMEAREBRILE x*£s

o AQP5 AQP5

25 caspase—1 R ) JNK1 p—JNK1 ( Western blotting 1)

SHA 0.106+0.0153 0.1030.0150 0.571+0.0737 0.234+0.0255 0.215+0.0268

FETI2H 0.247+0.0196 0.260+0.0237 0.558+0.105 0.59320.106 0.553+0.0438

(e 0.222+0.0167 0.23120.0220 0.5750.0681 0.467+0.0502 0.54420.0541

e e EAH 0.180+0.0269 0.15420.0170 0.58620.0679 0.39420.100 0.421+0.0856

ez hilEd 0.198+0.0252 0.177+0.0164 0.6000.0459 0.449+0.0269 0.448+0.0807

SRR A 0.243+0.0235 0.21920.0242 0.5530.0685 0.499+0.0737 0.502+0.0539

F 35.25 49.15 0.334 16.98 25.27

P <0.01 <0.01 0.888 <0.01 <0.01

23 REMMB U FEHRNZA HCECs AT E F
caspase-1% AQP5 MERARIXERILE 4 HCECs
AT caspase—1 [ AQP5 IR HRIXE LI ERA
Gl L (P<0.01), 525 4l M e, % 41 HCECs T
caspase—1 \AQP5 2 [ Rk K3 W FH 1 &, 2 R A S
T8 L (P<0.01) ; SERIZ A HE, 25 T 254010 AQPS 3
IRAEE /D, 25 55 8 it 2¢ 78 L (P<0.05) ; VE 2541 |
ST E R caspase— 1 3K K- FE AR IR 2H 33k 2> |
YR G EE L (P<0.05) s ST /LS s
F 2 caspase—1 AQP5 KA S Jy Hh il 4 iy AQPS HH
TR B W, 2R A G FE L (P<0.01) , A
FHMHHEBEERHI ERITEE L (P>0.05),
W2, K 1.2,
2.4 Western blotting i% # il & 28 JNK1 #1 p-JNK1 &
AQP5 EBRIAFRLLEB  Western blotting 7246 £ 2H
INK1 I RATE O L, 2 7 B8t = L (P>0.05),
{H p—JNKI1 Fl AQP5 By R AE N i 22 R A gi it
B (P<0.01), S5 H4IMHLL, 441 p-INK1 il AQPS5 #
IR W 22 R G247 L (P<0.01) 5 545
RIHAH HE, &4 p—INK1 KACS D7 PS4 AQPS 2K
HFR IR, 22 R AE G # X (P<0.05) ; 5P 2541
I A0S 08 PR AQPS | R IBAK WD, %5
A #E L (P<0.05) , AR AP LK 22 5176
Giit i X (P>0.05) , Wk 2, ¥ 3,
3itie

F.2 T AT 4 1 AL A A R PR T 3 B EOR  E AR
UM AL, FC4G 8 IR B H 2 405, AE Meta 43
Bt R AR A4 M B LIRS VY 23R 9T T IR AT AR AR

TR, R4 H B AL ik 36 HR 4 558 R 0 JC 3% 1 R
T TH W 43 W63 56 ( Schirmer T test, S T t) |, 38 A R&AKIH W& P
IL-1B . IL-8 MK A A Bkik B 25 < IR A4 it
AL IRAT IR AR PR T R BT R AR E T B AR DL
TR B2 2% TR INEORE AR, I R 25
TN AT 2, v SARDK R = 2 R 3
Frs IR Z AL,

2 ML, %40 HCECs 1 p-JNK1 2 # k7K F
Y5 SR A M H, AR S 0 2541 HCECs H p-
INK1 2 H 2 3E K82 . Western blotting 15Kl HECEs
HNKL A ERE, G F 2 SRS E L,
KZ B AN, MAPK &b F# RS 2T A N
U4 2 57 I AF 56 PR 2 IO  MAPK B8 1T & 2 78 20
Ak, B AR AL 5 B9 MAPK 28 P 00 250k A 4R B A P, i
BN b5 R S E IR AT & BT IR AL R H Wk
p=JNK14E [ 3 3k 7K F 5 1H B8 i 24 15 6] ( break up time,
BUT) fl S Tt ¥ 2 B ERAMK, SMMEL LR A
(fluorescent, FL) PF- 43 & i 3 1E A0 ¢, 5 AW 58 A B A4 21
p—INK1 # [ 23R /K V-2 i 3 g iy 25 5 — 3, a1
PLINK A% (R {5 5 2 530 i vl 410 ] MRS 1) 2
S A A T TR S AL S Al HCECs 1Y)
INK1 (B R AL 1Y 25 11 2 38, il N AE 207 % RGE 240 &
Byt - /e, AR A AL S AR
HCECs Zi il 77 15 5% & & 44 i, L AQPS 2K 4 363k i 3 0
. Ren %™ LS B I BRI T A9 HCECs THRAE ALY
INK (@2 fb 1 AQPS 114 23k 34 B b T 5, [R] st 2R (K -1
IL-1.1L-6 IL-8 ' TNF-o FIJH 1= F caspase—1 L F+ 5,
PEE A Y SRRE S AT T, I HAESE T INK/AQPS il 1%
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