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(Abstract] Objective To observe the effects of Flos Buddlejae Granules iontophoresis on tear quality and matrix metalloprotein-9
(MMP-9) expression in tears of dry eye patients. Methods A total of 70 cases (140 eyes) of dry eye patients were randomly divided
into a treatment group (35 cases with 70 eyes) and a control group (35 cases with 70 eyes). The treatment group was given
Chinese medicine Flos Buddlejae Granules iontophoresis and sodium hyaluronate eye drops, and the control group was only given
sodium hyaluronate eye drops, for a total of 4 weeks’ treatment. The dry eye symptoms, tear quality [foundation tear secretion
(Schiemer-I), break—up time (BUT), the cornea dyeing scoring] and MMP-9 expression of the two groups were compared before
treatment, 2 weeks, and 4 weeks after treatment. The clinical curative effect was evaluated after 4 weeks’ treatment. Results After
2 and 4 weeks of treatment, the dry eye symptom score, Schiemer—I, BUT, corneal staining score and tear MMP-9 expression of the

two groups were improved than before treatment (P<0.05 or P<0.01), and at different time points, the treatment group was better than
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the control group (P<0.05 or P<0.01). The total effective rate of the treatment group was 91.43%, and the control group was 80.00%.

The clinical efficacy of the treatment group was better than the control group (P<0.05). Conclusion The combination of Flos

Buddlejae Granules iontophoresis and sodium hyaluronate eye drops can improve dry eye symptoms and tear quality in dry eye

patients, reduce the expression of MMP-9 in tears, improve clinical efficacy, and reducing the expression of MMP-9 in tears is one

of its mechanisms.

(Keywords) dry eyes; Flos Buddlejae; tear quality; matrix metalloprotein—9

TR R A SR IR A R DL IR R 2
—, BT AR L R R AR Ok A K
B HR & Rk B 17.09%!1, ™ 5 1 % B 1) B O fi
S AR ARAE RN S T IR 2 B B AR AR
FE T 4 J@ A 1A -9 (matrix metalloprotein, MMP-9)
SR SN IR A 0 B B ) AR AR, N TOH WO
RI7 e Bl TR A R 23697 F B, [EAREMARA
IHBRRAE RN, 75 5 5 kM, BRERAT R B 5 AR
BETFFABATIREFRE, JHMEl A SR
e R, O % L 8 3 T MR IR PP 43 | TH W
[schirmer I 5256 VH Bl 24 05F (] (break—up time,BUT )
A B G 4o RTH i MMP-9 263K (9 R M)

1 BAREFHZE

1.1 ZWisi

Z TR RI2 Y7 & LR 2013 4FRR) )i
TR 2 bR o . (1) A W0 8 9% 57 8% S5 Rk
TR PR IR R Z — 5 (2)Schirmer 1<
5 mm/5 min; (3)5 mm/5 min<Schirmer 1<10 mm/
5 min; (4)BUT<S5 s;(5)5 s<BUT<10 s;(6) fifii
B2t F Y 4 (fluorescent, FL) 2 FIE . (1)+(2) (8%
(4) T2 WA TR (1)+(3)(8(5))+(6) AR AT 2 B
THR
1.2 A HEBRARE

NARRUE A T IS W bR 4RI 18~75 %7
B AIER A

HEBRARIE - (1) HR A A7 8 SR RS 45t 5 (2) 1H
I B ZE R 28 T 4 8 IRER 2 A 25 Ak 2 405
P EEESS S 1 BE 5 G HR 18 A 3 0 R 00 ) o0 A
855 (B) IR Be Ak JRE 45 5 (4) 6 1A O I 1L 87
BRI REAN 4 i Il AR e A5 R R PPN, Sjo-
gren ZEAHE R GEVELT BEARIE & 5 (5)3 3 S H RS 1%
ZHRFBFARE 5 (6)1 1 4 HBRJmERE HIA TIHR .

1.3 — ek

F1 2018 47 3 H % 2019 4 6 H7EimE h =25 K
AR — MR B BE R B 1122 1 TR 8, 3 70 ]
(140 HR) , # BEHLEL T3R5 R iR 7 20 (8 S AL R B
AT T IR SR ) R B2 (3 R
TR SR B2 45 35 (70 IR ), vRyT4H 53 1511,
4 20 B ARy 23.17~72.33(46.06+12.70) % ; Ji5 12 2~
24(13.92+4.72) 1 . X HRAL 55 12 #9], %x 23 fi] ; 4F- i
23.5~75.25(49.22+14.20) % ; Ji & 0.5~30(14.49+5.37)
Ho 2 dEE N AR PRy T L 22 v e g it
227 L(P>0.05), HAT T b
1.4 GBI INE

P4 B85 T DA 5 PR AT R K (78 [l EUSAN
GmbH 24 w) A 7 7 11 24 5 {3 PHIE S . H20150150, 4t
5:250750) 25 XUHR AF H 4 W EH 4 J8 L, 167 4L
BT A SEAERIURE (] 7R — D7 il 25 IR S W) 2 7= ) B
TRAL B 20 g B ALBORH] 100 mL K %
fift 4 cmx5 em B9 VU JZE L FH ORI 2653 2 &
L DY-LDY3 £ U GE ARSI Y7 1 (F5 %2 4311 i
AR R A B 25 Wi 2k 14 114520102060
2T AR IRF 3 A2 IR T %A 15 min, 2
H 1R, #ES4 .,
1.5 WEHE IR
1.5.1  THREERTES S8 (TRIGKRZIT & %3t
PSR 32 ULRE R i 72 IR RE IR PF 43 2 - 1 41 i) )
MR ER A TCR Ty Bl 57 B S Ek TR Be
&S AR, JCREIRTT 0 43, 8K BUEAR T 1 4%,
(] T L1 B BRI 2 43, R s SRR e RO 3
Oy o 5 ASREARBY PR AN, BRI ON T IREERPES . TR
SYRTSORYT 2 F 4 &R 1K
1.5.2 Schirmer T 5255 SR I TH WA DU 1 408 45 DU
JE, HLRE 40 mmx5 mm , FF U8 4R 5% i AT AT
IR W6 225 RS20 vh A 1/3 28 SR | RSt ol e 42 fi A B, 4



366 W1 p T B2 25 K 24254 hitp://gkzzs.hnuem.edu.cn

2020 55 40 &

SRAZ DA AR 5 min, BCHS 8 4R %, R4 TH WO 1 1)
IO . FRITRTRGARIT 2 R 4 TR 1K
1.5.3 BUT sS40  SBF AR K 2% 756 R A 1
T 28 L e P | A 2 I R W R T O A O,
T H BT A ORI e sk A RS 1 IR
7 MR B HIR 22 A A2 1T HE 6 1 A SR BE A s ], B
b BUT, FIRITHTRAYT 2 J8 4 A&k 1k,
1.5.4 MG @ITs  BUT SC5 5, Z4BRKT & ot
TG FL N . ARG PE R F 12 S iilic o7
HERL ()B4 R, &L BRYRA 4 2%
(0~3 73)iForiE s () BRI AL 0 75, A 1~
30 NAECIRE @I 1 43,530 AR E 6, HRMS
02 4, M R 2R KR A SRR
3 4y, FIRITHIAGAYT 2 8 4 FRARI 1K,
1.5.5 HW MMP-9 £ik WUEHWBRA, RHE
AN A L AE RO R T IHI AR R AL 15 ul H,
A EP 4t ,-80 CUKAR h ORAF . >R FH UG e 722 1
B I 7 92 (ELISA) A I TH W MMP-9 (32077 & 1l 1 X
DUARERBHE W HARA RS | 415 . 180317) Kk,
1.6 J7RCH & b it

Z B B TE 2 W7 AObR )OI L (1)3R
A ERTE 2, Schirmer 1 3255>10 mm,BUT>10 s, ffi
PR €601 5 (2) B S AR 28 i, Schirmer T 52 46 H
WAy I AT T I BUT A5 BT 4E K, £ A58 e (205 /)
(3) R AT AR S 3 |, Schirmer T 5250 52 TH W 43 1
ORI, BUT B AR ZER | ffsE Y (TR b s £ |

SRR = (IR ) B+ G T 90 80 L8 191 B x
100% .,
1.7 Stk

iz G HRAE SPSS 19.0 38t |, 809 RER
F X K5 A5 G000 Rk R F B ARG 56 3 96 R R
N, EFTR KR W AT R 8,
o 6 w5 B MG B 5 P<0.05 25 A Gt e X,

“./)Eis ”

2 R

2.1 P4LRFIRIT T BOARIT IR A 2.4 JA T HAEIRIT
4% Schirmer T &% BUT o4&

2 M B EIRIT RS 2.4 A IR GE AR I 5
Schirmer I & BUT 53697 /it 48 ¥4 2035 (P<0.05

2 P<0.01) ;307550 2 .4 JARYT 4L T IR
Schirmer [ ¢ BUT 5% B 20 [A] ][] 43 L 4%, 25 55 4
A Gt L (P<0.05 3% P<0.01), B 5 fE T X &
4, WFE1,

F1 WETREFERTHRET 2 8.4 BFRERK
FE4 Schirmer | & BUT EL 3 (x+s)

215 5F ] HREC TR FEMRIT 4 Schirmer 1 /mm BUT/s

WITA JRITHET 70 8.41+2.25 4.81+1.61 4.98+2.04
HIF2 0 70 647+2.04%%  6.01+£1.80%%"  6.73£2.25%*"
HBIT AT 70 4.83+1.92%%40 836+2.04%%40 9 0442 58%#40

XTHRZAL JRITET 70 8.86+2.44 4.66+1.54 4.85+2.13
WIT2M 70 7.65+2.36% 5.32+1.76% 5.79+2.16%
RIF 4T 70 6.16£2.21%%  6.84£1.95%%  7.8242.40%*

W5 AR YT AT AL, #P<0.05 , %4 P<0.01 ; 5 % 18 21 [] s 18] 5 e 42
AP<0.05, A AP<0.01

22 WA REIRITHTSIRIT RS 2.4 JA A IG5
A AR

BITRIIRYT 44 10 B (15 B ) X RRZHA 12 )
(18 M) F Mo IR YT T 45 2 .4 J) 2 4 ff i g (i
51 5IRYT T A FREAR (P<0.05 B P<0.01), HLiR
I7 20 FA YL T B IR F X BR AL (P<0.05) . WL#E2

R2AATFREFRTARBTE2ALARERLEE
WS EREE (5, xts)

45 fif i MR 4 b s SuRiy
TBITA REEa ] 15 3.06£1.39
RIT 2 15 1.3241.25%%%
IBIT 4 4 15 0.93£0.87%%"
Xt HE 41 EEa ] 18 3.16+1.34
WGIT 2 A 18 2.25+1.28%*
IRIT 4 18 1.66+0.95%%

TE: SARLGHAYT AT AL, #P<0.05,*#P<0.01; 5% M 21 [a I [1] HE
%, AP<0.05
23 WAEFIRITH LAITESE 2.4 HHK
MMT-9 ik H3%

2 BFIRITIE A 2.4 EHT MMT-9 £k 5
BT HT LR A B AR (P<0.05 % P<0.01) ;3R975 2.
4 FIE T AIH W MMT-9 23k 5 X% B8 21 [] s 8] A5 b
B RIA B E G B L(P<0.01) , B AT X
MR, ULk 3,

24 WALRFIRIT 4 YT

IRIT 4 JE R IRITALIA @ 19 B (38 IR, 4r 4% 13

B (26 B ), A 3 6 (6 IR, BAREN 91.43% ;%



53

7 > A
B R, A

5 SRR 1 T AN T AR AR VRS e B i 5 <0 4 1 P9 8 B R 367

x3 MATFREBEEEBTAIRAT 284 BABERK
MMT-9 % 1E 5 L8 (ws)

415 i ] R %% MMT-9/(ng-mL™")
RITA RITTT 70 65.43+14.31
BT 2 4 70 45.17+12.53#%44
7 4 70 28.58+11.69%#44
ot MR 2 TRITH 70 70.20+16.48
IRIT 2 70 63.93+14.42%
T 4 70 48.39+13.57

TS AR IEIT AT LS, #P<0.05, %% P<0.01 ; 5 %F B8 21 [W] i) [6) L5,
A AP<0.01
e va A 13 1] (26 IR ), % 15 61 (30 IR ), K fx 7
B (14 0R ), BA BFE N 80.00% ; 16 I7 HI7 %Ak T
Xf HE 20 (P<0.05).,

3 Wit

A Ao Ji PR 5 | 1 T VR o e, B g 2
S BN TH B AR E R R R TR A IR IS R0 ()
R 2% 2H 20 78 R AR 1) 2 Fh s &R T ) 8 T T IR
Wi, T HR 2 Wi By sk a0 W 3 AR A B I R RE IR
FTH 5 114 728 Ak, G PRORE IR = B3¢ 9 TR R AR
1Bl 57 IR TR e B AT  TH T
A AL R il 3 Schirmer—I X565 BUT 12 46 A1 £ 5 Gy
LR, Ho Schirmer—I 33056 [ W TH 1 FE Al 43 6
i, BUT 3R 50 2 e 2 28 11 e = 175 00, #f B8 e 0 )2
i1 I5E 1 R A 1 B s T RE

SR TR B L R g 2, 3+
B 25 1) A& RE SN A2 L 2 9 AL Ak v i 6 B 1 i B ek
A 378 SRR = = VNS 7 8 N Gl
MAPK {5 5 & 338 % 5 NF-b {5 5 1% 538 i I 52
Ui 240 M 3G T A3 Ak R T LA R R VA R R, A
WFIE R, TR IR BT TH A #9835 B8 58U
e 1 R NIRRT A TR T, X BB R AL
FA R -la(IL-1a) FAR-1B(IL-1B) , M IRFE K
F o (TNF-a) , FI 9 R -6 (IL-6) & 51 42 J& 45 [ il
(MMPs) %58, Horift MMP-9 J2& MMPs Fji% h— 51, &
—Fh RE A YRR Y, B UE WA T R R AR
T, I H MMP-9 (47 B 55 1 RS (0 52 IE ARG
5Schirmer ,BUT & fAH 511 MMP-9 24776 T
TR b R SEC AR A T R A 22 R L, 4
5 /RS R A0 R 2 R R A B A, A

MMP-9 J& 1 % 1) B IS 2 A I E B I A g, MMP-9
14 2o B 2 3 (T 2 AR I 38 20 HoA IR v
T K A R A P I D K 1 AR IV A g S0
MMP-9 75 R 3 Y i B2 3R 3K MMPs /5 57 4 14 il 26
U ) (TIMPs ) R G0 2k 22, 5 S0k 25 155 56 J5
Tenoné )52 FERRSE , 5 1A HR FTHIR R (R BRAGER 76
MMP -9 J A i B i /0y BRURE8Y op 2 B e 7K 1Y
MMP-9 fe fiff 1 B2 AR Ak, 4513 A B 14 5t B 4 I,
L MMP-9 2 5 T IR IR =P 3% i 72, 76 TR i & 2E
& J v FE ARl 5 A I VH Y MMP-9 1)
K A BT IR P2 W 5 97 RO

B A R A AL 32 R il e T ST
BF KBS, A7 D ik 0 A i R I TR A L
SEACMRH MR AP B R A i e AT E
Z AL, WA GO B, B 8 A T B A I 2
W) I, T A ) i 3R KT B AR S R BT IR 9 K
Coy eI iVY 3 A K RN 3 A S A
PR T ke TH RN R R f s A DA T 2 T A
filt 73 WA et FH PR AR R PR o R 9 SR AL UKL 5 1
AT 8697 TR Red d @ Sk 2 s i % &
NP 28 9 5 1A IR 2% Jay 0 2 0 ON G A Fe A s vk 52 A
B[],

ARHFFEEE R W | 2459 52 AL UK B - 5 AR
£ B 1 1 0 IR AR AL FIR B % BT S T B R A R
THR AR, B H W B S A R TR A RE
i W 2 40 ) TH B MMP-9 192 3k L (BARBF A A A
JEZAE R R D B R R I T R AT
BE DTS, R, 5 10— 258 KFEA 2 K B 177 B 7]

HEATHFIE

S % 3k

[1] LIU N N, LIU L, LI J, et al. Prevalence of and risk factors
for dry eye symptom in mainland china: a systematic review
and meta—analysis[J]. Journal of Ophthalmol, 2014,2014:748654.

[2] XA A% ST HRAE 1 % 5 AL [J]. IR R, 2005,14(5):342-345.

[3] XUAH LA R M] AL 50 AR A iR #,2017:82-86,42-46.

[4] B 3.7 WA b THRAE Ay b B2 2536 97 dF R (1] 5 v I8 2
.2016,32(8):228-230.

[5] HhAe e o IR AL 43 2 ff BT 2 e T IR IR RIS T % 5 362013
AR ) R AR IR RR % 3R, 2013,49(1):73-75.



368 W1 F T B2 25 K 2425 4 hitp://gkzzs.hnuem.edu.cn

2020 55 40 &

(6] [ 22 Hh 1= 24548 1L Jsy I BB ) o 12 0 6 12 T 97 00 1 (S AL s v
rpr Bz 25 i A, 2016:75.

(7] BEHE 2% g B 3 IR} 22 (M7 R, AL BT AR T A 3 A+, 2010:77 -

—

80.
[8

—_—

PFLUGFELDER S C, JONES D, JI Z, et al. Altered cytokine bal-
ance in the tear fluid and conjunctiva of patients with Sjigren’s
syndrome keratoconjunctivitis sicca [J]. Current Eye Research,
1999,19(3):201-211.

[9] SOLOMON A, DURSUN D, LIU Z, et al. Pro—and anti-inflam-

—

matory forms of interleukin—1 in the tear fluid and conjunctiva
of patients with dry—eye disease|]J]. Investigative Ophthalmology and
Visual Science, 2001, 42(10):2283-2292.

[10] MESSMER E M, VONLINDENFELS V, GARBE A, et al. Matrix
Metalloproteinase 9 Testing in Dry Eye Disease Using a Com-
mercially Available Point—of—Care Immunoassay[J]. Ophthalmol-
ogy, 2016,123(11):2300-2308.

[11] PARK J Y, KIM B G, KIM J S, et al. Matrix Metalloproteinase 9
Point—of—Care Immunoassay Result Predicts Response to Topi-
cal Cyclosporine Treatment in Dry Eye Disease[J]. Translational
Vision Science & Technology, 2018,7(5):31.

[12] ASAHI M, WANG X, MORI T, SUMII T, et al. Effects of matrix

—

metalloproteinase -9 gene knock —out on the proteolysis of
blood—brain barrier and white matter components after cerebral

ischemia[J]. Journal of Neuroscience,2001,21(19):7724-7732.

[13] BORDEN P, HELLER R A. Transcriptional control of matrix metal-

loproteinases and the tissue inhibitors of matrix metallopro-
teinases[J]. Critical Reviews in Eukaryotic Gene Expression,1997,7
(1/2):159-178.

[14] PFLUGFELDER S C, FARLEY W, LUO L, et al. Matrix metall-
oproteinase =9 knockout confers resistance to corneal epithelial
barrier disruption in experimental dry eye[J]. American Journal of
Pathology, 2005,166(1):61-71.

[15) 5k fd gk . pG B IR I E A L (M. 1l P8 s 1l g R 2 AR
Jf 41,2008 :90-91.

[16] 32146, Wk /N, SR U, A5 4 552 46 41 RO i IR 50 X 52 8 7 1 IR
E K SR A 2 2PV 3R A2 A B (5 W ). o ] v G BE A O
#.,2012,32(1):72-75,114.

[17] 2P0 IR 552 105 4 Wk /N 7, 55 8 52 A B0 T ) 25 S5l BT TR A A
Sy RECRIH B £ UG G 4R T D). o I o B2 IR R 212 3,2010,20(1):
1-6.

[18] 32 &, BKFH z iBLRA T, 552 52 45 T N VRONF 25 34k A 1 N9 3H
I 2 B 9 E IR T TNF-ou IL- 1 A9 56 0[] 380 i o I 24 2% 2 41,
2017,37(5):469-472.

[19] BRFH .52 (2,321 fe, 55 4 5% 46 ORE 700 0 25 34 Mk 6 30 At 4m i
87+ Bax Bcl-2 Fas il FasL 5% 0 [J]. v [ b pg P 25 & 2%
i#2,2017,37(7):858-862.

[20] B2 78 A bR 36 o 1 R 7 1 W 90 0k SR (0. v e v 2 2 2%

#,2018,33(4):1469-1473.

(A% & &)



