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The effects of estrogen and androgen on expression of TGF-B, in lachrymal

gland in ovariectomized rat
Zhao Ping ,Song Xiujun,Zhao Xia. Department of Ophthalmology, Third Hospital of Hebei Medical University,
Shijiazhuang 050051 ,China

Abstract Objective Whether the disturbance of sexual hormones induce dry eye or not is still of many controversy.
Researches showed that transforming growth factor-g, ( TGF-B, ) plays important role in inhibiting the activation and proliferation
of inflammatory cells. The goal of this study was to investigate the effects of estrogen and androgen on the expression of TGF-§, in
lachrymal gland in ovariectomized rat. Methods Sixty-four 3-month-old female Wistar rats were divided into control group
(group A,8 rats), sham operation group ( group B, 8 rats) and experiment group (48 rats ) randomly. Ovariectomy ( OVX ) was
performed in the rats of experiment group. Lacrimal secretion ( Schirmer test) , tear film break-up time ( BUT test) and corneal
fluorescence staining were measured in all groups before and 1,2,3,4 5 months after operation and 6 weeks after utilization of
drugs. After 5 months of OVX, the experimental rats were subdivided into blank control group ( C), vehicle group (D, corn oil
systemic injection) ,estrogen and androgen systemic or topical utilization groups( group E,F,G,H). The expression of TGF-f, in
lacrimal gland was detected by ELISA in different groups. Results The serum levels of estrogen and androgen after OVX were
lower than those before OVX in experimental rats( P <0.05). The BUT in 1 month after OVX was significantly shorter than before
OVX(P <0.01). The Schirmer test in 3 month after OVX decreased to 50% in comparison with before OVX. The corneal
fluorescence showed the positive staining in 4 months after OVX and more serious in 5 months. The differences of BUT and
Schirmer test showed a statistical significance between before and after treatment with systemic estrogen for 6 weeks( P <0.05).
The expression of TGF-B, in lacrimal gland in systemic androgen treating group was higher than blank control group(20.24 +
3.99 pmol/L vs 6. 23 +1.09 pmol/L) (P <0.05). There was no obvious difference in systemic estrogen group (P >0.05).

Conclusion Androgen can promote lacrimal secretion and the expression of TGF-B, in lacrimal gland in OVX rats.
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BE B FiTHEREMEMEERERS TCF-3, REMEW, FHE 3 1A BHEEME Wistar KR 64 2,5
LA REREHS R BPERES R . LBRA 48 I, THAFTIMINETBER(OVX), 4 TRATERESE 1.2.3,
4.5 A HATIH IS W B (Schirmer X)) JHEB M E(BUT) K ZE, TAE S MAKBILRARBILEFRESA, 455
LERRBIMAETERM EPBRE _E HNRENT, MELHH 6 BE Schimer % \BUT 458, 3 BUH ARG W TGF-,
KKE. &R OVXARESATARRMER _BAKVPREFKFEHBEM(P<0.05), RF 1A BUT BARATHE
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THREBRBELERZ -, ZHEREHUEST
Stk Mathers %" # 56 & H0 4t 22 0 0 1A L B ki
FKFH TR, BB R w0, (B2 H T
BMRAREACERMER R Z R/ SRR
R FESHTREASU . HhERET-B,
(transforming growth factor-B,, TGF-B,) & —F £ I fk
HIAM R T EME R E A R E R
PEFR® Y o ARTRIUIRIT T M o i8R 25 O L LI R
H TGF-B, Rk IR .

1 #REFE

1.1 M

LU SSsh R 15 i SO R AR o AR
2 Wistar KRR 64 2,3 A #2, A& 230 ~250 g (a4t
BER KPR . R T EBUR R AEIR &
BT,8a51KME K, EILBFRE®E YN IE
EXWRAAH)S R BFARMA(BH)S HAMLKH
48 B, W05 1 K BT DU BE BT BE AR (ovariectomy,
0VX), 10% 7K &S B 3 mL/kg 8 15 7% 59 BRI , 08 IF
P PR AR R IR SR B k. BAR
TR ATIBROIE . OVX Rfg 5 A HEEVLE Y
REBLRHANYHEIL 87 B XA (C) RIE
H(D) T _EIRTH(E) M _BARAEF) £
B2AEEITH(G) ZAESIBA(H) , HH8 1,
D45 T E KM 100 pL fF FEMNE3d —KE A%
T2 R M BE 200 pug/kg B BT 100 pL F KA
THEMNE3Id —0GF HRHRRME SR, B H 4K
CHMAES 3.75 mg/kg RRREATE 3d —KH
HET252MBRENMSW, BH 4K, K564
RFEFRAE KR RBEBCHR . & THRAPRA.

1.1.2 FEEH RS FAHBRKEZF 1 mg/nlL
BREALEY 25 mg/mL( RSB AER AR LA );
Schirmer 4K ( KEHZFAHBEARFLERAE) ;2 H
BB AE R (EEAESE A E ) BT
(YZ5S) R HR B9 HAR R GE (I M ASe RHECA PR
7)) ; KK TCGF-B, ELISA i #| & ( & [F Santa Cruzs 4
A);DYSO-T M EmEH B B SR I(TEHZHREA
Al ) ; Versa Max B #5 1% ( 32 B Thermo 2> 7] ) ; SPX-1608
RAEAEFRA(LEESIREEAMRAA) ; DHG-
92458 RUER R T4 ( Ll —EREHFERAA) -

1.2

1.2.1 HBESWRHER SRS Y-
B U 52 A% , A5 ROk A B ) L bR | SR R LU R RO R
¥WHE. A LRSYSH T OVX {ijf OVX j5 1.2,
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3454 H RS2 6 4T Schirmer X5 | 18 FE A 24
[&] ( break up time, BUT) ;2 . #R # Fujihara 21 138
% AR B Y Schirmer iR, 45 X458 | mm x 17 mm,
— WA 2.5 mm, BT NIRKAMY 1/3 &R EA, K
REBSEETHEKER., AR, min FHREEEES
B KE(RERERIT) .
1.2.2 ELISA % EHRSI ¥ BB W+ TGF-B, % &

Fa RO & U0 I O R VR R R W TV W AR A
WLBUHBR K L, SR LR EER, %
A G NAE . B4R (X 7E 450 nm K 4b B
FLI OD B, % il b 4 Y £, 32 38t A o & R BE S R
TGF-B, MM ¥ .
1.3 Stk

K SPSS 13.0 Giit# R A H#HTHEITH#08. it

BERRA x 5 F/R, £ BIAITHIJE B Schirmer X1
K BUT 25549 H ok FEEXT ¢ #6536 5 0 [ 4 9 YH iR
TGF-B, R X MM E P B EKFHRALERRA
HRBEITESN, AR B H T H B R A LSD-t i 5 .
P<0.05 HERAEHIT#EL,

2 HR

2.1 Schirmer iR 5 %5 2

LB TE OVX KRG 3 A Schirmer i 8 45 B
(339 £ 1.15) mm B ARF(7.32 £1.6]1) mm FF&
50% , SARFMEEERFHITHE XL (P <0.01), %
25 6 JEJ5 E 4 Schirmer i{ % (1. 47 £0. 85 ) mm 34 25
A(2.19+1.01) mm 4555 (P <0.05), G 4 (3.66 =
1.90) mm 35 #5 25 A7 (2.38 2 1.20) mm LK (P <
0.05) , HAHIARIFATG Schirmer IR L, £ R
THEITFEL(P>0.05) (E 1),

| pre-treatment
O post-treatment

Schirmer test result(mm)
O m W R WA N %

A B C D E F G H
E1 #AKRIF G Schirmer i 1 & R
Pp <0.05;6, =2.71 P, <0.05( B%t ¢t )

ty = 2.23,

Fig.1 The result of Schirmer test before and after treatment in different

groups 1y =2.23 P <0.05;¢; =2.71,P; <0.05(Paried ¢t test)
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2.2 BUT%HR

OVX K5 1 4~ H BUT(9.98 +1.00)s 8 R &
(10.53 +0.79)s 454 (P <0.01), &256 G E 4
BUT(3.65 +0.55)s 55 44 2507 (5.28 £0.81)s 4548
(P<0.01), G#(6.03 +1.48)s %44 2587 (5.08 =
0.40)s ZEK (P <0.05), HAMIRITATG BUT 45
B, 2R AT HREX(P>0.05)(E2),

127
‘ mpre-treatment '

,g 10 Dpost-treatment
£ 8¢
I
= 47
—
2 2|

0

A B C D E F G H
B2 SEHEBITWEBUTIREER
t; =2.16,P; <0.05(FCXf ¢ 1 58)

Fig. 2 The result of BUT before and after treatment in different groups
ty =6.59,P; <0.01;2; =2.16,P; <0.05(Paried ¢ test)

ty =6.59,P; <0.01;

2.3 JHER TGF-B, A FHFERE
AHHBRS K LEB A TCF-B, Wk B 7 (5.55 +
2.07) pmol/L,C 4 H R 51 3 L& W TCF-B, ¥ E K
(6.23 £1.09) pmol/L, FHMHA G L EFHFHit¥
BN (F=41.31,P<0.01),C HEM I ¥ LERF
TGF-B, ¥ JE# (20.24 +£3.99) pmol/L,G 45 C 41 q]
HE,ZFARITFEN(P<0.01), HpdH 54
HRERILHEITFEX(P>0.05)(E3),

— e NN
[ IRV B e BV )

TGF level in larchymal
gland (pmol/L)

S W

A B C D E F G H

B3 RABBRD TGF-BRE F=41.31,P<0.01;5 CHlk
£ % P <0.01(One-way ANOVA ,SNK-q &)
Fig.3 The result of TGF-B, after treatment in different groups F =

41.31,P <0.01; * P <0.01 vs group C(One-way ANOVA SNK-q test)

2.4 (EHEBMEKFE

OVX R Jg 5 4~ A K B 7& 8 — BE I & ¥k &
(23.00 £3.78) pg/mL 3R A[(44.38 £9.78) pg/ml &
(P <0.01), I 7EEEPTERIERE (1. 87 +0.15) ng/mL
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BARAFI(2.42 £0.26) ng/mL & (P <0.05), &4
RAARMERBRERERELRERALIIFES
(F=9.30,P<0.01),%25 6 A5 E 41 175 M % £ K F
EFH(35.38 £3.34) pg/mL, 5 CHILEERA LI
FENX(P<0.01), FHAMHLEMEHEHRRTREE
R EREGIH % E L (F=33.04,P<0.01),47%56 [
J5 G M vEZmRERE EA R (3.53 £0.67) ng/mL,
H5CHUR, EREHITFEL(P<0.01) (K 4,5),

Estrogen

before after C D E F G H

B4 EXRERFESNANBTRUERBRE r=930,
P<0.01;EWARE S MASREHLE « P<0.01; 3846 FAFE
A5 CHILE#P <0.01

Fig.4 The level of estrogen in different groups F =9.30,P <0.01;
* P <0.01 vs before OVX, #P < 0.01 ws group C( One-way ANOVA,
LSD-t test)

before OVX C E G
BS5 SARRSTMALBBBERERE
P<0.01; AHG R »P<0.01; 426 F/E CAH5 CHUE
#P <0.01
Fig.5 The level of androgen in different groups F =33.04,P <0.01;

F =33.04,

* P <0.01 vs before OVX, #P <0.01 vs group C( One-way ANOVA,
LSD-¢ test)
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HAL FE BSREEER BMELYE
FIRBEMEGTHERY T ETRY . sixH
EUBEBEKREMHEHBRN S BEE FHEENE
FAY o AR SCH i T X PR B P K BT OV B
THERE,ERBARRE S A KR IMEE_BM
I B KR T AR, BH® 5w ER A HERE
T, MERERTEEM MRERITEME, £
AR A 9 3 R R VE R G 0, B VR AR M, T VO i
I AT WD, e AR AR E M Azzarolo %' 11y
MR EZI OVX R J5 R R BB HE I aE B b, XA
TRk 2 5 Ao T R B V4 400 A 5 1] J5 4 A A R AL R T
BRANERMDREEEN, LB EZRMER
TS BB . HENE AT LU R b H L YH AR A9 18 1k A
S TRAE , 3618 I TE B B A A M RDE B A .
BERE—EBRELREEWIERINGE, HEH K AE
#1 ) MM RS SEOEMR AR T A, 4 HAR S
DIBEFEE, THIR A W BB A, Suwki ' @& H
FENLAE L F AR 17-8 — B R4 EE T
MEFRESREAMEERAGER, NAHERESY
A B B IL-1a  IL-6 . IL-8 & MMP-2.7.9 () mRNA
JKF o T Lk ik SR AE N ME B R VAT B9 6 h A/ ER
24 h fEE A WA E

TGF-B, E—XEFLMAYEHNARA T, S
S5RNHERERK SEEESHUE, ERERENEE
eI SR = g ol B T <ol B O
B RAmpEEHAAR AR R B MY ER
B . A RAE R, BB R A U, A R FAHSUE
BERGOAET Y, AMELERBE RS HRER
57 6 RSIEMR S TGF-B, kERAF A BAT &, KH
T B 3 AR 9 2 00 LM BRTH IR b TGF-B, M kik. %R
HEB R AR R TGF-B, A9 35 15 , AT #0461 18 AR
(9 98 AE RN, (2 34 VH VR 40 Wb o B R (EL AT LLE 5 4
M F TGF-B, %t BR 8 5 K R i 47 YA 15, 1 L3k 7] LA
MEERAREERE, B AR R R ERRENE
917, Toda %57 BF 2% % B 4 4 K 36 0T B 1 0RO
MRL/lpr f.7H f§ 4 42 & TGF-8, mRNA 4 3% ik, 18 i
TGF-B, AW EE i H TCF-B, ik B i 71 55 S Fe 1K 18
BRA L IL-18 A1 TNF-a mRNAK) K. BLébh, 5
b & PLIE BR 2H 4R b 20 i IR 7 TGF-B, & Y 38 fin R 12
R TgA B 4F W BT . HENZ T R AR M 4
B RN B EEEIN (23 TgA TETHRA R T W
B MEXEEAEEHRPNRSMRE, XS
MR IR W REA W HER

2 S 5638 2 B 8% K BRUSUANI B9 BE 9% 45 T E R R A
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LASIK REAMAE REAEBERERE =4

A2FE K

W RMERRE 2SS FEOCEN A B ES R (Laser
in situ keratomileusis, LASIK) R G H &Y, AR B RIER
NELTBG JE 6 R RN AR I8 R A B R (difffus lamellar
keratitis, DLK) % F AR EE/EH ,HE 6 H T SBE REE
BB IRED . LASIK R /5 B T 2 [F B ¥ &5 AR K B0 IS PR 3R
A FEEFR R, HTMZIHN LASIK Rtk R%E
BEEtERE2 FREDT,

BE1,4,29 % ,H“LASIK A5 8 d AR Ak ¥ 1 T B,
L CEGIReE 2 d7 812, FARAMENRELGR -11.25D, %
B -1000D, BEEFTERAANS O, NBAEREEY N
535 wm, BB EY % 14. 57 mmHg(1 mmHg = 0. 133 kPa) , LASIK
F AR Moria M290 71 HI4F £ R (2L E B 110 pm) , F 4L
HFEEE AR 300 pm, Z2 08 308 um( MR RKEEFZ
AR 1/3) , FRIFFH, REE 1IBBRMUAIB RN 49, 4TFH
PR HRAMBEXEBRFE R AR, e URERR SN
4.6, FFIELE IRMMES R T, ., , R Mm, A EEH E KM
(5ERKBEEZHAN2/3), RBHEABEZERKA GERR
B AEBSERRZEMNEERNRER, TEAE, BAR
A RKINNERE M., 207 R LASIK R R A BEREESE
E. AF20% HBEHK AR BAREAMELSFERR DO
AR 0. 25% B 3 T v NG R JR R 1% A7 AR A B T R W A BRI T .
BTG 2 dBMKMAMLFBERBE R  BBRANER 4.7, £R
4.9, 35 I BR FEXUAR 33 T, , BEOIR 78 M A0 A K A L AR T 5k,
EREIERCREBEA B RES, 25 20% HEE, 5w aEk
WEBRSEWITI4FMBAEMLE, BIFE2 AEEN
HEK 49 MR EL R T, , A K i #0 2 8] B0k R B 1
SERHER

BHE 2,558,202, [H“LASIK KRG 6 d AR Ak 4 1 T F%,
HEm1d" %KL, FRAEALEELR -4.50D, 48] -4.25D,
BEFERAAB RS0, NABEEL R 518 um, REHH
14.57mmHg, FABAFAEE |, HXETKEE AR
343 pm, EMR 340 pm, RIFH 1 d BB AR S. 0, RFAR
FEH 1, R ERN AR 4.2, 28 4.7, FFIE LB, 5
BESAT,,, fABERZH . GEFEARZHRESE 1 AT
i S E R R OIR.0.25% 53k BREE G WS IR AT 1% Hi
PRGBS IRE T . BI7 e 1 d IR 3 Ak % A0 Sk 0% a1
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51,7688 5.0, 48 BR FE 30 T, , f JE 3 /K Pib 7 2 6] BB MR 12
WHREEWE,

BB BREEERER(ZAER) M E CGhERR)
BN RTFEZRAEBRMFERNENE ALY, © A8 H
EHEIREREMBRED . 5% 8 %R E & M, LASIK R
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