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0.05), 525 FIXT IR L4, TGF-B ZH/N3E I 40 M B 35 W TGF-B, 52 1A it £ Wk B2 RN 4t il v CD44 25 (1 AR X 3%
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[ Abstract] Background Researches showed that the increase of intraocular pressure ( IOP ) in

glaucomatous eye is associated with the increasing resistance to aqueous humor outflow effects of transforming growth
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factor-B (TGF-B) and CD44. Qingguangan is a traditional Chinese medicine and used to treat glaucoma. However, its
mechanism of lowing-IOP effect is not elucidated. ~ Objective This study was to investigate the lowing-IOP effect
and mechanism of gingguangan granule in DBA/2] mouse,a spontaneous glaucoma model mice. Methods Ten 3
month-old female DBA/2] mice with normal IOP were chosen as control group, and 20 spontaneous ocular
hypertension mice aged 9 months were randomized into high IOP group and gingguangan-treated group,with 10 mice
for each group. The gingguangan (2.5 g/kg) was administered by gavaging twice per day for consecutive 15 days in
the gingguangan-treated group,and normal saline solution was used in the same way in the control group and high IOP
group. IOP was measured by anterior chamber injection/suction system at a perfusion rate of 2.5 and 5.0 wl/min,
respectively, and the coefficient of aqueous outflow facility ( C value) and outflow resistance (R value) were
calculated. Another 60 3-month-old DBA/2] mice were randomized into blank control group gavaged with normal
saline solution and high-, middle-and low-dose gingguangan groups gavaged with 25.00,12.50 and 6.25 g/kg drugs,
respectively,and the mouse serum containing drugs was extracted 7 days after treatment. The scleral tissue with
trabecular meshwork were obtained for the culture of trabecular meshwork cells and the cells were identified by
immunohistochemistry of fibronectin (FN) ,laminin (LN) and neuronspecific enolase (NSE).TGF-B was added into
the medium for 24 hours with the final concentration of 0,5,10,20,50 and 100 ng/ml,and MMT chromatometry was
employed to detect the cell vitality. The cells pre-treated with 20 ng/ml TGF-B were treated with different
concentration of drug serum for 24,48 and 72 hours, and the level of TGF-f, receptor in cell supernatant and the
expression of CD44 protein in the cells were detected by ELISA and Western blot assay,respectively.  Results The
10Ps with perfusion both 2.5 wl/min and 5.0 wl/min in the gingguangan-treated group and the control group were
significantly lower than those in the high IOP group (all at P<0. 01). Compared with the high IOP group,the C value
was significantly reduced (2.35+1.34 vs. 1.08+0.36) and the R value was evidently elevated (0.64+0.55 vs. 1.05+
0.47) in the gingguangan-treated group (all at P<0.01 ). Cultured cells were spindle-shaped with the positive
response to FN,LN and NSE antibody. The cell vitality was lower in the 5,10 and 20 ng/ml TGF-f group than that in
the 0 ng/ml TGF-B group (all at P<0.05). Compared with the blank control group,the TGF-B, receptor content in
the supernatant and the related expression level of CD44 protein in the cells were elevated in the TGF-B-treated group
(all at P<0.01),and TGF-B, receptor contents and CD44 expression levels in the TGF-B+high dose drug serum
group was significantly lower than those in the TGF-B group and TGF-B+low dose drug serum group 24,48 and 72
hours after culture (all at P<0.01). Conclusions Qingguangan can lower 10P of spontaneous glaucoma mice by
affecting aqueous humor dynamics. Serum containing gingguangan down-regulates the expressions of TGF-B, receptors
and CD44 in trabecular meshwork cells in vitro.
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cultured; Transforming growth factor-B; Adhesion molecule; Mice, DBA/2]J; Qingguangan
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H]);CO, 5 546 (£ B CELLSTAR 74 F] ) ; # ¥ T 1E
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FINEBE PR p LA S 5% 24 h, B IR W4 i TGF-B 4 Ji
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B, B AL 100 wl, 9 2 LA & il B 0 45 1R R
DMEM/F12 K5 5 W 40 M &5 3% J5 24 h, & 4L n A
5 mg/ml MTT % 10 wl, F 37 C 5% CO, AfF1i% &
B AR i SR 4 b B 96 LR IR, WBCIH 1Y 5 5 ik
Fe MTT ¥, B LA 150 pl DMSO ¥ # , %R F 2%
P24 SR 10 min, AR 52 i 4 490 nm b WO
FE(CA) B, IF1F S 4 i i 3% J0 (., d RS ) (%) =
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B X% FE 5 /N B R 4l - 3 W TGF-B, i Wk
W 20 L 422 b 22 96 FLARTT 43 s BV X B (TGF-B 4 )t
TGF-B+I% . H L& ) it % 245 v 4 . TGF-B 21 4 Jify
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e 70 2 B 24 1L I 2H 43 00 S N A R B TGF-B FE 6. 25
12.50 F125.00 g/kg 7 628 259 1375 4% 100 wl, 4k &2
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SE AN FE W TGF-B, 52 44 5T & ok B2, Il ¥ [ Oy
78 ~5000 pg/ml, AR AN E B4 450 nm [ A
(B, T BAEAS B e
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B+FR B & 25 ML 1E LA TGF-B+75 77 & & 25 1L i 4 25
WA 40 1S A TR B 1 e /0N B4R JEL 1 3 W TGF-B,
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2.1 A/ [FRETE R T IR . C %L & R
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5.0 pl/min ¥ 7 5T = IR R AL/ BUIR R B &
FOCZHMAM A, 25 HAH G5 E L (8 P<
0.01) (3R 1), #Z4H/NEl CHF R (S LB 2 71
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0.016) @ I/ C E W] BAR T H L% 4L, R
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- AN [R) R R R IR R (A
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20.279,P<0.000 1. 5% [ @ AR R4 L 4% ,° P<0. 01 (5 [ 3R J5 22 43 47,
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T 5 IR 2 g, P <0.01 (BB K U5 2% 0 #r, Tukey 46 550)
AR 53 K U 10 A% 5 ML 5 RO« B 7 i BEL g i

2.2 JRACER IR/ BN e AR 25 K br A5 ik
LR HAEFN G 40 M LA ZH 25 R T AR v 1) A
AR ERE RS T ~ 10 d 3G IS 1 1 )2 A0
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24 I3 2 R TG -+ 1) 5 5 24 1L 37 25 9 48 i | 3 W
H TGF-B, 32 14 5T vk B2 Bl & 7 06 22 7] & (1 3 K T
K, WG 2590 1F FE IR [0 7 B K Tl /) | AR bl A 22 57
WA G %8 X (F,y, =75.59, P<0.01; Fyypy =
376.70,P<0.01) , Hrft TGF-B 41 . TGF-B+K 7 & & 24
I3 20 TGF-B+H 57 4 & 24 1L 21 Fl TGF-B + 5 57 &

T MG AL YAER G 24 .48 F1 72 h 4 i W
TGF-B Jii e JE YK F 25 O BRAL, TGF-B +m 7 &2 7%
25 425 W AE G 24 .48 F1 72 h 41 b3 W P
TGF-B [t it vk B 3 B B AIK T TGF-B +IK 7] 4t 7 24 1M 15
LR TGF-B+H I & 25 M55 41, 2 R WA G242 X
(¥ P<0.05) (3£ 3),

3 BHAAYMIEABAERBEHELEFRHR
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20 AF RGN T 18] TGF-, 3 1 ik e 2

45 HAR

2h 48h 72h
2 AN R4 3 0.5860.005  0.607£0.006  0.589+0.004
TGF-B 41 3 1.091£0.019"  1.13720.013"  1.0240. 016"
TGF-B -+l & 25 1L 4 3 1.003£0. 006" 0.978+0.003"  0.927+0. 003"
TGF-B-+ i) & 7 24 1 v 41 3 0.926+0.003"  0.803£0.007"  0.771x0.002"
TGF-B-+e ) 5 7 24 1 V% 4 3 0.86120.002° 0.719£0.004™ 0. 6490. 008"

T F i =75.59,P<0.01; Fyppy =376. 70, P<0. 01. 54 [ 55 (14 TR 4
L, *P<0.05; 54 [ TGF-B 4 42 ," P<0.05; 5 4% [ {51 2 & 25 i
TR, P<0. 05 (P[RR J5 22 347 , Tukey K%5)  TCF A4 KA T

2.5 [R5 000 2 /NG 4 i CD44
AHX 3k AR AL

25 AN B2 (TGF-B 41 TGF-B + % 5 &t & 24 1l ¥
41 TGF-B+H 7] i 75 24 1ML 35 20 F10 TGF-B + & 7 i % 24
MLV ZH 240 i v CD44 33K 2541 Bl & 24 10 50) £ 0% 38 /i
VB FH B[] F 22 4 1 A8 Ak, I 5 % B 4 40 i o CD44 3§
PR IK 4505 T 559, TGF-B 4141 Jifd v CD44 2 (1 3R 35 %
I, 20 L CD44 2 1 3R GK A5 B s (181 3) .
& A 25 W) AE TG A [6) 6 (8] 48 g b CD44 25 1 AR X R 38
HI BRI R E ST L (Fyy =20.24,P<
0.01;F,, =28.86,P<0.01), H:f TGF-g 41  TGF-B+
A 700 2 24 100375 20 R TGF-R+ v 1) 8 25 24 1M 375 401 40 i
W CD44 2 A X Rk Y B 2 m T B o A

TGF-B+ 5 71 42 & 2 L7 41 40 g v CD44 55 3 A X 3%
1 2 3 4 5
T R R — - CD44(24 1)
T S A R o)
W I S CDA4(48 h)
..... CAPDH(s 1)
- - — - - CD44(72 h)

B3 BFARERESR CD44 EAFRIEXBEKE 1.5 X KA ;2
TGF-B 4 ;3 : TGF-B+IL 5 it & 24 Il ¥ 41 54 : TGF-B + i 71 2 7 24 1fiL 75
;5 :TGF-B,+m Al H 2 MEA  TCF . #fb A KHET



. 1084 - AR SE IS IR B AR 2017 4F 12 H 55 35 %%5 12 ] Chin J Exp Ophthalmol , December 2017, Vol. 35 ,No. 12

KEYIWRART TCF-B 41 TCF-B+{1 77 & & 2y I 7%
WA G L (H P<0.05) (£ 4)

®4 SERFAMELAMFT CDI4 ZEEEMNREELER (x25)

AT [ 5 CDA4 ) H 0 ¢ 3

4 5 FEAR

24 h 48 h 72 h
75 [ R4 3 0.28+0.04  0.30£0.04  0.270.02
TGF-B 41 3 0.93£0.03°  0.77£0.04"  0.97+0.03°
TCF-B+{LA & &2 miEal 3 0.76+0.03"  0.72+0.02°  0.56+0.04"
TCF-B+h Al & &2 mikal 3 0.62+0.03"  0.52£0.02°  0.47+0.02°
TGF-B+E Al it F A MEA 3 0.32+0.01"  0.33£0.01"™  0.25+0. 02"

HE:F =20, 24, P<0.01; Fyyp = 28.86, P<0.01. 1545 [ %5 (1% IR 41
Hs,*P<0. 055 54 [ TGF-B 4l th4s," P<0. 05 ;5 % [ TGF-B+{§ 7] it
T MGG A A, P<0.05 (W K K J5 22 70 #7 , Tukey K35 )  TGF: #% 1k
NS

3 itig

DBA/2J /N — Bl 1% v 5 L IR sh gL 7, &
T 7 ~9 Aemr i BUIR IR TH 5, DBA/2) /) B G R 2%
15 BEJE , 55 2 e AR AR TR R LU AE B 4 i A U O IR
(9 R o ARG AR [ T IS 9 DBA/2) /1N B
PEATHR 2, 25 2R s 6 H i/ BTt B3R Y
MRS FH 785, 9 % B IR FE 2 3% TH v, S A
Ojino %5 1y S B0 45 MR o A% BF 5 65 R Al 1 Aol 25
AR R T 2 VA O 22 UKL T AT S /) B3 7K B 2l
SyagkAs ), R I BB R R O o o 1Y
B AR A o R B AU AR R AR ) R TR I 7 5
2%, BRI 2R 0 A9 A O i i 20 O A O 0 5 Y
PREE . DRI PR A 450 A 5 2 9 MR 38 5 S L 2
I R AR S . AN PR AR G2 IR 5 A 2 R
P8 A e MR 14 A AL ] D I Bk VA L2 ORF P 2 R
AR AR, I 5 TSR IS K A5 ) BT B2 T AR KT
1L K B3R 57 7 ik R e R h 8 A SURI K
HAR R T 48 AR H e R AT ZLAE S
A , B (RS AT k4% g 3 A K AT DBA/2)
/I BRI HS T e 1 95 BEAIL A 5 N 288 €8 3R 1R 75 D6 AR ey 2
HLH E B HE I, RVICRR T By iy DX 3800 8 38 40 M vl 3
ANGE R P K A2 B IR s TR o ARBESE R L9 H il
/INBRAE S e R TR A2 7 S ] 14 98 3 T 3 1 2 i s
R T 0 A R s % s 7 3 W AR RN B K e BT, K
B v AR /I BRI MR A g MR s 20
%, B/ 2 RO O, D KO B D BRI, $2 R 5
BRI RE R W B 7K 3l 2 1 2 21 PR AR PR g VR

CDA44 FI TGF-B, nJ Xt 4il It 5 Bt <5 A= W) A A7 Dy A %5
FNEHDES SR 2 65 5 5 S e, KRB R

R 5] /NG AR I A BCR M REAE AL 38N B
SR R B o AR g AT B /S 2 ) 4
JH 2 8 d KB R R (20 ng/ml) TGF-B ol 3, 4%

B BEA 75 0628 5 25 03 oA W B A e, /D B2 1 A
M L3S WP TGF-B, 32 AR 41 Jif vh CD44 24 52 3 1
e BRAR TG E B /K AR AT S8 i AR T Y
A AT RE 2 T 3k /N % 9 3 A% S BB , O T 7 O 4 RE
> TGF-B 3 EUHY 41 M S JE J5i 7 /1N 32 9 19 HE B i
B D3 7Kt BEL 0 9 $ A 15 2 R 2 W S it — 2P S

2%k

(1] e 0 5, AR, 55 7 622 UKL & 24 1L 3 X i e ) A/ B2 4

g e (1], EBRIR A} 2% 5 ,2009,9 (5) : 839-842. DOI: 10.
3969/j. issn. 1672-5123.2009.05.010.
Peng QH,Zeng ZC,Li B, et al. Effect of serum containing qingguang an
grains on pressurized human trabecular cells activity [ J]. Int ]
Ophthalmol ,2009,9 (5) :839-842. DOI.:10.3969/j. issn. 1672-5123.
2009.05.010.

[2] WuDunn D. Mechanobiology of trabecular meshwork cells[ J]. Exp Eye
Res,2009,88(4) :718-723. DOI.10. 1016/j. exer. 2008. 11. 008.

[3] Cichy J, Bals R, Potempa J, et al. Proteinase-mediated release of
epithelial cell-associated CD44. Extacellular CD44 complexes with
components of cellular matrices [ J]. J Biol Chem,2002,277 (46) :
44440 44447 .

[4] A, A0 T 0t 22 TPORL A 0T S 56 P e MR SR LA 199 4 200 i £
WHAE A BESE L] 1R b B 2 e 41, 1997, (2) 53 -56.

[5] John SW,Smith RS,Savinova OV, et al. Essential iris atrophy, pigment
dispersion, and glaucoma in DBA/2]J mice[ J]. Invest Ophthalmol Vis
Sci, 1998 ,39(6) :951-962.

[6] Libby RT,Anderson MG ,Pang IH et al. Inherited glaucoma in DBA/2]
mice ; pertinent disease features for studying the neurodegeneration[ J].
Vis Neurosci,2005,22(5) :637-648. DOI;10. 1017/50952523805225130.

(7] B, R TR, 5. HOCIR S YA DBA/2] /I BRI IR 38 4y
i B 22 [T IR B 8F 5, 2010, 28 (2) 103 -108. DOI: 10.
3969/j. issn. 1003-0808.2010.02. 002.

Yang F,Wu LL,Guo XJ,et al. Ocular findings and histological change
in glaucoma model of DBA/2] Mice [ J]. Chin Ophthal Res, 2010,
28(2) :103-108. DOI:10.3969/j. issn. 1003-0808.2010. 02. 002.

[8] Ojino K, Shimazawa M, Izawa H, et al. Involvement of endoplasmic
reticulum stress in optic nerve degeneration after chronic high
intraocular pressure in DBA/2] mice [ J]. J Neurosci Res, 2015,
93(11) :1675-1683. DOI.:10. 1002/jnr. 23630.

(9] SBF5IH, 200, SR WY, 55 1 5 4l A R St/ IR [T ] . IR F
5% ,2008,26(3) : 165-168. DOI: 10. 3760/ cma. j. issn. 2095-0160.
2008.03.002.

Guo XJ,Li Y,Wu LM, et al. Measurement of mouse intraocular pressure
by microneedle method [ J ]. Chin Ophthal Res, 2008, 26 (3) :
165-168. DOI:10.3760/cma. j. issn. 2095-0160. 2008. 03. 002.

[10] % J AL, 42 L UM 5%, 45 06 LR K VR 7 IR BRI 1 i PR B ¢ 3

JELT]. W FE S 2 K 2241 ,2010,30(7) : 74-78. DOI: 10. 3969/
j- issn. 1674-070X.2010.07.027.074.05.
Zeng ZC,Peng J, Tan HY, et al. Clinical research of activating blood
and diuresis for ocular diseases in Chinese medicine[ J].J Hunan Univ
Chin Med,2010,30(7) : 74-78. DOI; 10. 3969/j. issn. 1674-070X.
2010.07.027.074.05.

(B, R, R %E, % TNF-o XA SN 55 358 AR /N 22 41 i
CD44s IR MM R ST IR RIRFH K ,2007,15(5) :458-461.
Chen SY,Wu YY,Zhu YH, et al. Effect of tumor necrosis factor-a on
the expression of CD44s in cultured human trabecular meshwork cells

[J].J Clin Ophthalmol 2007 ,15(5) :458-461.

(iR F 91 :2017-06-17 {8 [ H 1:2017-11-01)
(ARG F s T





