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* Anti-inflammatory effects of acupuncture on dry eye

. and its relationship with the signal pathway of Janus
: ' kinase 2/ signal transducer and activator of transcrip-
: tion3
WANG Jiao-Jiao, GAO Wei-Ping,DING Ning,WEI Qing-Bo
[Abstract] Objective To investigate the effect of acupuncture on the related
. factors in the signal pathway of Janus kinase 2/signal transducer and activator of tran-
« scription3 (JAK2/STAT3) in the dry-eye model rabbits and explore the mechanism of
acupuncture on dry eye. Methods Totally 42 healthy New Zealand white rabbits were
randomly divided into seven groups:blank group ,model group , western medicine group,
acupuncture group,sham acupuncture group ,antagonist group,and antagonistic plus ac-
upuncture group ,with six rabbits in each group. The rabbits in the blank group were not
; treated and the rabbits in the other groups were injected subcutaneously with scopolam-
; ine hydrobromide at 2. 0 mg every time for 21 days at at 8 : 00 am, 14 : 00 pm and
. 18 : 00 pm to prepare dry eye inflammation model rabbits. The rabbits in the acupunc-
« ture group began to receive acupuncture treatment after successful modeling. The acu-
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. points were jingming, cuanzhu, sizhukong, taiyang and tongziliao. Rabbits in other
groups were given corresponding treatments after successful modeling. Schirmer test
strips were used to detect tear secretions of rabbits in different groups at different time
points. The contents of acetylcholine (ACh) and its receptor named o7nAChR in lacri-
. mal glands of dry eye model rabbits were detected by ELISA. The expressions of STAT3
. and JAK2 mRNA in the lacrimal glands were detected by real-time quantitative PCR.
Results The results of Schirmer I test indicated that scopolamine hydrobromide was
effective for 21 days. Western medicine and acupuncture treatments could increase the
tear secretions of dry eye model rabbits. Compared with the blank group,the contents
of «7nAChR and ACh in the lacrimal glands of the model group,the sham acupuncture
. group, the antagonist group and the antagonistic plus acupuncture group were signifi-
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2, CI? POO‘O 9?02 2916 304f‘ eooenoenet cantly lower,and the differences were statistically significant (all P <0.05). Compared

with the model grbup the contents of o7nAChR and ACh in the lacrimal glands of the blank group, western medicine group
and acupuncture group were significantly increased, and the differences were statistically significant (all P <0. 05). Com-
pared with the blank group,the relative expressions of JAK2 mRNA in the lacrimal glands of western medicine group and ac-
upuncture group were significantly increased,and the differences were statistically significant (both P <0.05) and the rela-
tive expressions of JAK2 mRNA in the lacrimal glands of antagonist group and antagonistic plus acupuncture group were sig-
nificantly decreased,and the differences were statistically significant (both P <0.05). Compared with the model group, the
relative expressions of STAT3 mRNA and JAK2 mRNA in the lacrimal glands of the western medicine group and the acu-
puncture group were significantly increased,and the differences were statistically significant (all P <0.05) ,and the relative
expression of JAK2 mRNA in the lacrimal gland of the antagonistic plus acupuncture group was significantly decreased,and
the difference was statistically significant (P <0. 05). Conelusion Acupuncture can promote the lacrimal secretions of
dry eye model rabbits and increase the contents of a7nAChR and ACh in the lacrimal glands and enhance the expressions of
STAT3 and JAK2 mRNA in the lacrimal glands. The anti-inflammatory effect of acupuncture on dry eye may be related to the
activation of JAK2 /STAT3 signal pathway.

[ Key words] acupuncture;dry eye;lacrimal gland;Janus kinase 2/signal transducer and activator of transcription3
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21 AR R AR AL, A6 R, ROATRHMIAE, L AKSAFH YA RS 100,11 100,14 1 00 F=18 : 00 o & F i 4 AL 8%

REZER,FK2.0mg, 5421 d, 5I4EFIREERR AR E TR S L TA R BT, RAL B B 242 K
RETH, EARMAEZER AL LA TA 54T, £ A Schirmer 3% 24 M &40 3) 4 R ) B 6] BB & & 363, ELISA %
Ao F AR AL %78 A P T Bk A2 4% (acetylcholine, ACh) & % 4k o7nAChR 4 &6 4L, i B L F £ % PCR 4| /8 A W STAT3 .
JAK2 mRNA £k o, 53R Schirmer | 364 R LA SR B A B FRERE 21 d A 2L, 5 25 Fo bt 4l 04 57 7T 35 An F IRAZ A 64
ARy T, HEGEAR AR BA R A I A At R 8T IR AL KB AP o7TnAChR 4-F 40 ACh £ 83 2 5%
&, 2FH A% FEL(HH P<0.05), SRAAML, ZOH HHHE AR E-TFRAER %BF a7nAChR 4% f= ACh 4
BHEEIEG, EFHARITFEL(HAP<0.05), 5RGgumik, B 4420 %88+ JAK2 mRNA ARt £k 2 8 %7+
B EFHHRITFEL(H A P<0.05) ;35400 FEH st 48 2B JAK2 mRNA A9t 22 8 2 Z A, 2 R WA %L
(A P<0.05), G, HHMA 4HRIA LB STAT3 mRNA f= JAK2 mRNA A8zt 2 X S B XA &, 278
HoitFE L (34 P<0.05) ;34 Akt d) 40 %8 % JAK2 mRNA 49t 28 5 R E A%, £Z R A%t 2 &L (P<0.05), &
B ARl AR IR B T IRAE A S iB R ok, T VANE B IR P oTnAChR A= ACh 4%, Rl 838 m /B B A STAT3 JAK2 mRNA & ik 4t

08 7 FIR GG I K AE A T Ak 5 JAK2/STAT3 435 i #0938 /& 48 %

(&3] 4nl; FI%; 8 JAK2/STATS
[(FEH%S] R777.2

T MR 2 0 R L A AR e, DA I3 T 1k
SEWyE e R Zr R, ) BBl g 5T, B E
5 Z A AN I SRS Ry BRI R R I, e AT
TAESAWE . HARRBAE LI, WAT R F A& B
AT ER RN 6% ~30% . WX EMH, B
TR EZ L, TR S5 AR = b Rz 40
JH AR A S e MR AR I 7, IR 36 8 AE S 5 1 AR AR
R B ™ R B AL E A O, JAK2/STAT3 5 %
JE T AR e A A 20 G e 1R 1 38 I, BB 8 5 T BILAA
RREM KA 5K ED, 1E JAK2/STAT3 ji f& i, %
i SRR A A e AT A A T R A2 A 30 R, 0
SRV 5 G4 ok GE P AL 38, kBN 1 2 SR
AE A 25 21 2 R AW B i £ Tk BH B ( acetylcholine,
ACh) ,ACh il i H: 47 f& o7nAChR & % 4/E A, v 4
) 40 L PR ) R T, T 8 B 2 A I P Y
AR YR FRATTHO A A A ) - R AR TR 4 Y it JAK2/STAT3
o B 3 B A O R R AR A, BT EE I T
IR B9HT R AEFH L % 5 JAK2/STAT3 {5 2% S5 %
IR

1 ##5H%

1.1 RIe#st

111 UERIAF e — RO R E (I
ISR A=, 77 b it 5 : 140314 ) ; Schirmer i
RCR S B H AR LA RS A, it
20140505) , 4 o7nAChR Ach ELISA 7 & ( 75 2 4
w0 A W B AR A BR 2 H] ), a-BGT ( Sigma, #it 5
047K4034 , ##% 5 mg) , Z U) e fghr ¥ ( 35 E Biotek
Iy ), RS ELX800) | fH iR B B 48 ( Ll —fH R
A BT, S . GHP-9050N) |, ¢ )% PCR X ( 3¢ [
Life 7y F], 85 ; Quantsdudio? ) , & ¥R IR 7R B %5 W (
HREAEFE A MR AR A R A | BOK BT IR (2R
il 254 B\l S : 1FM4362)

1.1.2 PCR3|¥I&K 3IYFIKIE Gen-Bank 2
WP AT, 51t i A TAE Y TR
AR F T8 B, AL TSI W F

JAK2: IF i : 5 ' -CATCAGTGGTGGCTTCATCC-3 ", [
[i]: 5’ -TGTCAATCTGGCGATTCTGG-3 * ; STAT3: IF
i]: 5 -AAGAGCCAAGGAGACATGCAG-3 * |, J% [f]:
AATGCTTCTCCGCATCTGGT; % GAPDH: IF [i]: 5’ -
GGCACGGTCAAGGCTGAGAAC-3 ", JZ [f]: 5’ -GGT-
GAAGACGCCAGTGGATTCC-3" ,
1.2 XWHE
1.2.1 SIEZhPFInA  BEHC 42 J{ERH i 2 R
(PR F LY IR, VF A IE5 : SCXK-75 2012-
0008) , MERFE A, AR BT & 1.5 ~2. 0 kg, 24P LT FHHR
JEE BT MR /1Y S HR S TG 5+ %, Schirmer SZ 55 > 10
mm/5 min EIPIALL A i FE T 12 h e/
12 h BRI AREE, B BB MUOK, K IEREPLEL
FRIEWG W0 T 4, 25 AL BRI P 254
I REFRIAL S Prdl FEPUmEr R gL, a6 H,
YL A R T ERARFCHEE R SH AL,
T A B R BRI Sl R AP S5 1T 7
HHANAE I, KRR A PR K 8 00,
11 :00.14 : 00 118 : 00 A J7 T 13 Bt SR R 75 B o
B, FEVR 2.0 mg™* (T B S TSR AR B o A Y A
WK1 mL), %2221 d, 4524 8h%) Schirmer 25 H){H <5
mm/5 min H £ JE G 60 FH 2 A A T IR 5 5 AR AU Bl
I, YERIN G, AR 4 Ak 2k 25 T A TR R 7R B A
T, BRI ES R, VA A 5 T iR T 5
K8:00.13 :00,18 : 00 Hf 25 T F A B i HR ¥, AL
IR IR VAT, E LG YT 14 d, £ T sh G
TR TE TG TT , 70 I B AT 224725 LK
T, BRI N TRV A KT 3
mm , 77 ] 3 mm, KB CEH] 3 mm, i
BEAMNEH] 3 mm, YATTER, BEF 15 min, 224728
R PH I, B BT IE AR A 227725 X, Te ok B 2 5%
R, 1EH WQI002 & [ H &R YA, >R B % 1
$i% 4 Hz/20 Hz, JJKP S8 0.5 ms, 3R 1 mA (9B
DAVEFIIS A7 LA s PR e 2 ), B8 41 15 min,
FER L IR, [FIBS B2  VE  A0R R AR RE o  ( [) A5 7Y
)L 14 d, BEFRIA AR ST IR AR
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855 B 00 2 A ] bsf ) P Sk B R AR [R] 7 ABEIGR IT
AN AE G A5, TRl I B R 1 S AR R 2R B 5 1
([RIBEARIA ) , 22 14 do FEPUAL N BT i 0 &R
FRAR B8 21 d Ji (RIS 22 K 1R 55 55 2y 4y 5 A
FVERC ) T U6, 28 5 H 22 0 K E S o-BGT, 5 &
4.0 pg - kg™ [l BF R T SR R AR B
([RIRERIAL) , 42 14 do F5P0 &l Al 41 F 18 15
UilG , &R R B ZF KIS o-BGT,#% 4.0 ug -
kg ™ R 2, [ B F 4R AT AT A T BRI R ik
[] b, TR Esf e T S A R R AR o ol ( [mI S AU 2 )
EEE 14 d,

1.2.2 #&iFERR  SEIRHT, SCHES 21 RAISE 35 K
K Schirmer S5 75 125 53 A 45 2H 52 56 G H W 43
WhiE ;SR AR 35 K] ELISA 346 VH Bt v ACh J¢
o7nAChR &, PCR 4 7H gt b JAK2/STAT3 H:
P IXKF

1.2.3  Schimer LI 777%  THIBKINIEAC % —dmdfr
BT 173 254N, 5 min J5 BCH JE 4R, AT
B A0 I HAR I

1.2.4 ELISA X3 77i%& W Rabst)s B2 8 H
Jij, FHAE BRER /K o gk o PR B i, FE UKt v 38 2 AT
Jr300 WL A= 3 ER KA B, B0 5 B BT, FH ACh
R G, FH B AR A E ACh J2 o7nAChR &4,
VEIES ACh f o7nAChR &3 14% ] ABC-ELISA 7
Ao, 200 G R P g A AR MR PR F] R A
S A PR SRR UL T

1.2.5 PCR XLIAZE B &80 A S5 IH A7
F 1.5 mL Eppendorf &5, il A 1 mL Trizol &7 , 2
HUE RNA 2 B A SRl @ B AR 100 % 5% ¢DNA
B SN A 37 C 15 min, 85 °C 5 s, Z: FRULHI 433/
ATSERT 6 5 PCR ROV, 38 4544 95 °C 30 5,95
C 55,60 °C 20 s, JEH 40 WK, [Fl B i th 4k, A
3 ¥, Quantsdudio? #IZZE; PCR Ui i SE 0 45 2R , 45
SR A M E BT 272 481 RQ M

1.3 Sit=%AE  RAISPSS 19.0 Giit ik #1748
AT, iR TERER ] & + 5 KR, 21 ] BB LA
R 2500 H, Z T HUECR AT LSD Al Dunett 3, L1 P <
0.05 K2 A gt Lo

2 #R

2.1 Schirmer I LIGZER  THI o b i Fr I 45 1
R SEEEE 21 K VB 35 K BERL A B 4 A
PULH 55256 1 AH B, TH R o W 2 W R KR (B0
P <0.05) ; SEEG5E 21 KV 2540 B 4l A o
S 2 5 52 B T AF BG, TH R o3 o 2 2 R R (B0
P <0.05),MsEHes 35 K 3 4l 5L ATAH L, 22 5%
BTGB (HR P>0.05) , L5 21 K56
35 K, 2 HA SRR A IR W T e, 25 5
WS HEE (¥ P <0.05) ; SER 55 35 K, 74
2 BRI AEPUMAER RIS RIR A He TH I

Wi I, E R A G E L (P P <0.05),
SEEREE 21 K ARUZH DU ZGAL BT AL BT A
P AEPUmAr A S A A, HE W T
e, 25 ARG L (2 P <0.05) ; 52505 35
KGERVH AREF R 5D AU A 5= H
AR, HW W IR TR, 25 A St X
(#°4 P <0.05) , Schirmer I SZ56 45 0 W] & 1R R
ARG 21 d AR5, PH 25 FNEFRG T RT3+
IR G THIR S i . R 1

x1 RAEAZHBERBRDWME (x+s,n=06)
g5 S TR 21K LRE IS K
(mm/5 min) (mm/5 min) (mm/5 min)
E=E 15.17 £1.47  14.17 £2.14*  14.33 £1.51*
FERI 2 14.83+1.33  4.75+0.61%  5.00+1.41%
e 15.50 +2.07  4.83 +1.47% 13.83+3.13*
Ll 13,17 £2.48  4.17 £+0.98%*  16.00 +3.58 *
{4t s 2 15.50 £2.17  4.33 +1.21% 9,17 £2.56%
Hipid 13.17 £0.98  4.50 £1.64%  3.50 £2.17%*
HEFOME R 14.50£1.87  4.92+1.02%  10.00 =1.41%*

I RIS SR AT L4, A P < 0. 05 5 /] — i B 4% 21 5 45 0 41 1) b 45
" P <0.05 5[] Br 4 4145 %5 P14 Fede P < 0. 05

2.2 #&4H%EEPES o7nAChR #1 ACh £ 8 5%
FIZAH EE BRI (BT il S BTl HSHTmE dal4i
F-HR A 700 G YH B o« 7nAChR 258 Fl ACh 4y i
FRAL, ZR AR FE L (¥ P<0.05), 5§
FERIZH AR B, 25 AL P 25 41 L ) 4 R A5 78 4 JH
it H o7nAChR &8 F1 ACh & 818 BT 5, 225344
At L (B P<0.05), WLk 2,

R2 BHA%RERT nAChR 71 ACh &8

(x+s,n=6)

285 a7nAChR & H/U - mg™"  ACh &4/U - mg™!
= 119.56 +20.61* 103.28 +16.22*
TR 73.91 £21.11% 49.17 £11.06%
e 107.77 £14.94* 104.72 +14.91
FFIZH 104.75 £19.78* 101.04 £14.35*
B2 67.05 +12.78% 58.88 +8.25%
ERE ! 68.88 +15.33% 41.98 +6.25%
FEbumer 59.01 +8.62° 36.37 £10.67%

T S AL, AP <0.05; SR A, * P <0.05
2.3 &4H%3BREAH STAT3 JAK2 mRNA RikER
525 A A H, V9 25 4 BT 4 S H R R JAK2
mRNA FHXFRIE /B E T, ERHAESITEE X
(¥R P <0.05) ; $5PU AL FEHUME A 21 5 1H B
JAK2 mRNA FX} ik & W EFRAL, 22 73 A g2
B (¥R P<0.05), SRR, 752541 BT of
A IHNR A STAT3 mRNA fil JAK2 mRNA A% # ik
HHEER S, ZFWASITFE X (PR P <
0. 05) ;FEHTInErdil 2 S 1H IR JAK2 mRNA A X 3%
N ERL, Z R A RIEE L (P<0.05), I
*=3.



=722 - http .//www. ykxjz. com

WOBHETUEE 2019458 H39% A8
Rec Adv Ophthalmol ~ Vol. 39 No. 8 August 2019

®3 HKHE%BERSD STATI JAK2 mRNA RiAfE

o (x+s,n=6)
215 STAT3 mRNA FI%f ik JAK2 mRNA %) 35 &
EE:) 1.00 0. 00 1.00 0. 00
TR 0.81 £0.70 0.91 +0.27
[N 1.49+0.40* 3.90 +0.68%*

Sy U 1.50 £0.44 1.61 £0.394*
(LR E: 0.93 £0.59 0.64 +0.19
i 0.71 £0.08 0.43 +£0.202
PO fl4d 0.92 +0.20 0.28 +0.07%*

T 52 A4, AP <0.05; SHUEI gL, * P <0.05

3 g

o7nAChR 451y JAK2/STAT3 {5 245 G5 f& Ky
AP R IB AR, TE VR ROAE 1) & A e vp e H 2
ER. B b, AW, AT S 2 b &
o7nAChR Z1&A G 11y JAK2/STAT3 {5 B-54 S5 B4 11
S R R A YT T IR A7 2L o 3 A
DU H0 A1 J5 TH 4w i, TH B o7nAChR 1 ACh 7
i, DA SGH A DG R F STAT3 \JAK2 mRNA k1%
B0, HE— 2 B AT AR o7TnACKhR I HAS T 1
JAK2/STAT3 {5538 % M1 iR 97 T AR . A5 45
SR BTG IT RE S 3 T IR AL 4 JAK2/STAT3
{55, TFE H N JAK2  STAT3 mRNA %} %
i TR o7nAChR 45 S 475 e 771 0 A e 75 L b
Jo, HFR IR R AR, X — SR, B RE % 1 45
o7nAChR 2 HAr Sy JAK2/STAT3 {5555 538 J4& |
R PR

JAK J&—FhlE A2 AR 1% 22 R 2 1 U, H AT A
WAtk B JAKL/JAK2/JAK3/TYK2 PUA~ i 5, 2L [R k)
B JAK K%, JAK KR 12 0 A5 TA iy, o
JAK2 792 2 5 & 1 e 9% 55 2 40 1) 40 {5 5 %
S STAT ZWAEJy JAK F0 R W i IE ) , 1% 5 1t
rq STAT1/STAT2/STAT3/STAT4/STATSa/ STATSh/STAT6
£ B3 4, STAT3 2 i SA M Wi A R 45 & 2 A
STAT ZKjfEz —, Al 45 IL-12 | IL-23 25 2 Ff 4 Jifg A
FHEEHS . IR I JAK2/STAT3 $ 46 i % £ ol
I3z BT 2 R, A i Ak g X e
28 BT IR DI SR e T ILRE | O B B ot 4 4 2
AR LR F TR R AE AR YT . JAK2/STAT3 {55
0 3% 14D Pt A DA SR S ML O 982 N F18) S 5 i
Z . Q7nAChR FE 5 4 9E P 172 2 i 7 vl 3
KHEPEVEH . o7nAChR [R5 F FI1 73 A1 e A DL S
SIS I I &2 A 5 e S AL e E T JAK2/
STAT3 {845 RAE M FERE S . C A SETE S T3k
T o7nAChR 4 80K o7nAChR @R G, A8 &
F, 3834 2 7 ) 7nAChR #5576 v 101 41 48 5 R - 19
e M AT L o7nAChR 7E JAK2/STAT3 4i 45 3 %
AT I F o BFBEFRATH o«7nAChR 45 57
P 1) 45 B R AR 26 i 5 BH W JAK2/STAT3 $ig & 38
Bt BB IR ST B R R 75 2 1 JAK2/STAT3 i

B ST RAE I

AW 5T & BRI TG IT T IR B A e 5 JAK2/
STAT3 {5 5 i % 9 3095, JH B 9 JAK2 | STAT3 [
mRNA FH X} F235 5 T+, [R) B R A o7nAChR i 5%
IFEPL 7 4R BF g B BH BT )5, 3R 3k i B AIG, B0
a7nAChR K HA 51y JAK2/STAT3 {5 E-5L 55 I A
FHR ) A e v HoAA AR . ARSI 30 s
R, T AT Z AR I PR 256 1Y B 45, 6 7O IS RA
AT 227 R BRI AR, DARR & 7ol 3, ]
Bl AR ER 2% . WA N R RPHZ I, M Bk Z &, &
TR EE S, R AR AT R Ik 2 22 0, i Z
LSRR IR BB AL, 8 I 4% K FH M 40825 78, Bl
TR AR IR SK IR 2 TR 1 T8 o0 A2 /0 BH IE 28 3k 1T 30 1Y
55— G AR R B B 2 Tl 22472 20
FHZ 7, 3 BRI, 25 7322 BRI A Thak .

JAK2/STAT3 {553 & 75 1 MR A9 4/ I BL I 2 1%
AN B, A 58 AU JAK2/STAT3 {5553 % 1)
0%, DA K STAT3 JAK2 mRNA 23k 08 4T 5T,
TEAE—E A R Z AL — 5 IEAE B R, ITE
JAK2/STAT3 {5538 & i AIF 5% 6E b £ 3R 77 T AR 42
BEB B FS I
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