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Sex Steroid Hormone and Ophthalmic Disease
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Sex and its tropic hormones influence the lacrimal system, corneal anatomy and disease, aqueous humor dynamics and glaucoma,
crystalline lens and cataract, and retinal disease. Dry eye occurs especially frequently during pregnancy, oral contraceptive use, and
after menopause, during which androgen levels decrease. Androgen control development, differentiation, and lipid production of
sebaceous glands throughout the body, and androgen deficiency also leads to meibomian gland dysfunction and evaporative dry
eye. On the other hand, estrogen causes a reduction in size, activity, and lipid production of sebaceous glands. Sex and its tropic
hormones also influence the corneal anatomy and disease, and corneal thickening occurred on the second day of the menstrual
cycle and around the time of ovulation and appeared to be related to estrogen levels. Fuchs' dystrophy is more commonly seen in
postmenopausal women than men and may be linked to hormonal changes that occur with aging. In addition, overexpression of
estrogen and progesterone receptors in the conjunctiva of vernal keratoconjunctivitis patients. Serum progesterone levels also may
be associated with intraocular pressure especially in pregnant women, and for the women. For women with cataracts, hormone
levels were typical of menopause, and there was a significant negative correlation between estradiol and follicular stimulating
hormone levels. In addition, serum testosterone levels are associated with the development of diabetic retinopathy. Although the
role of sex hormones on the eye is largely unknown, and the results should be interpreted with caution until replicated, the
functions of sex hormones in ocular disease remains to be investigated, because they may be involved in structure and function of

the ocular components, which are important in the pathogenesis of ocular disease.
[Korean. J. Reprod. Med. 2010; 37(2): 89-98.]

Key Words: Gender, Sex hormone, Ocular disease, Ocular physiology

Ao AT Al o Wt oo Apo] = of FopellM Havh Hlom, o] A
47, dAl, AL w0 mE e %ﬁ‘ri
Ag di2010d 29 209, S8 20101d 3¢ 31 olel fHrel AddadA A3k 9= o Ay
AL 2010 49 142 ’ R R ‘_
FHAA: TEA, 9110744 ALERA] F2T AAF 28, Al A FAEI e SAS BY 5 vk A

}ngq&jr_ o)z} gl AbrLol whalk Al o] uk
Tel: (02)2072-1971, Fax: (02) 762-3599 : ?J-XE%/] ng/]— ﬁJ/]—Oﬂ

KR
e-mail: jyhsyk@snu.ackr o] Y] zfo] dA| BaE L 9\}\#111 Lq-a}-}ﬂ
<

This work was supported by the National Research Foundation of Korea —
(NRF) grant funded by the government (MEST) (N0.2009-0084597). 20| o irx AR A 7)E, ksl

N

X,

Lo,

>~

>

2,

o,

v

1T ox 2

-89 -



gl giaiA = thest
AG2HEo] R E St} 53] androgen, estrogen,

progesterone &7} <+ W] lacrimal gland,

B R A} o vAE GE
=

lacrimal gland acinar epithelial cells, meibomian gland,
lid, palpebral and bulbar conjunctiva, comea, iris/ciliary
body, lens, retina/uvea X retinal pigment epithelial
cells & SF7-2] Ao R oA AL Q)
S, o) QFPRAe] TR 2ot HEard
target site & YUt A AJAFSkaL Qo sk
estrogen, androgen, progesterone®] Al FHd)=
#2~?1 17B-hydroxysteroid dehydrogenases (17p-HSDs)
°] mRNAs7} 9+-9] ciliary epithelial cells 2 lacrimal
gland, meibomian gland, cornea, conjunctiva o4 2+
Afth=s AMLS Ao aio] AAYEA[AQ] 28
ool = AA] - ol A LAZE 4E5 7HAaL Q)
&5 Aske a7dolE stk @ A

o

A& (vitrectomy)S W= Shar H7 oS Ot
ol

S A% A3 H BaE =, follicular-
stimulating hormone (FSH), estadiol, testosterone,
dehydroepiandrosterone sulphate (DHEAS) <%, FSH]
7§~ 9= < visual acuity resolution value®} 2] 7
HAAE A= AL, testosterone] 74-- intraocular
pressure (IOP)e} FA| &Fo] FHAAAE Hol= A
o2 dHA, JeEF 32 19 tropic hormone©]
A7 5 Aol FelAldAl=] A 2 oo}
Aol Y Aoz WuHTE 9o} e H
TANE ARt Al AT E2o] QA St] w||

A4
= G A3 HEVF Bagh Ao AlgEw,
olo] tpeFet w3 1S Tl JeEE ok
o] APPAE FHA R Ay Bzt gt

Lacrimal system

2A73%F (dry eye)®] -5 HAoll Bls] oAl Al
] &3] WAstal, gt A4S Hole kL =
S Ao Hauga ko oj oo HAAIoke
74 o]$ Fe] AalAle Aoz d#A 9lon,

b
lo

W gt wes) Wk Z7hel

Hojo
(T

e

Moy oy i

=
rlr

2
Y
o e o

ox fol
fole F>
_O‘L

g
o |

+ L ooz
g o

rob
b=t
=

£

oX, ox
| fol
= il
> r
fe Ar o,
-2 it
—_ il
o\o HE
Ay X
o
L &
ox T

o }01'
lm [z o
§ =0
X
t‘:m 2 ox
N HUro H
A +
ox, M o\ %

Lol ox E

N
o2l
fol
A
il
%
ilied
-
%0,
dlo
o
>,
>
ol

r =2 &

B 32

omen's Health Intiative

AAeke] Fehael Fgolut 3}

o 2
o
(o3
T
RV AN

s

-

2

ol & o

ol
By
(2
=

Y
)
L % =

dlo mf

2
o
N
flo
e
K
ol
ol
-
=
Y
o
.
=2
x
lo
£
2

<
Ago] B
5 kel tol7h B4

t}olo] W= tear volume 2 flow

jatl

>
>
>,
ol
ol

fol

H

=2

=

%

>

rlr

o

)

Y

R

N
)
o,
o flf
lo 0,
=

2 ol oY o\ to rim
P
e
)
g or
<2
e
20
yi}
i rﬁ
[-4 |
11% o
o ﬂ%
il
o
N0
9
>
Q
o,

:Oé
> i o o

N B
>{I

rie N

N
-

1

-90 -



RI373 ™22, 2010

3121712 Androgen<> lacrimal tissue®l| 412] biochemistry,
physiology, immunology, molecular biology, secretion
o] #oJ3l= & lacrimal gland®] 75 2 IFEHE
zA4sh= 7PE A Arzeror 44 ok
E3h androgen AW HWHo| A sebaceous gland2]
e 23t A" F4 Tl wosh, uebA
androgen deficiency+= meibomian gland 7]57g¢l 2
A A TS A F e le=w
o #] QIuk"™ Aot A 2] androgen?] ©]9} B
2+-8-52 nonautoimmune dry eye= I THRES A
329 o 329 2 AddETs e RE g
AFAo| % g%l =dl, meibomian gland
dysfunction (MGD)°] AAY $l& +* (non-MGD)
o ] &% testosterone, sex hormone-binding globulin
(SHBG), albumin, dehydroepiandrosterone (DHEA),
DHEAS &%= H|agk 23} MGDo| = 3174t
o] A9 dd B5olA izl vls) folet
Al Y& bioavailable testosterone, DHEA, DHEAS &
H3 o™, non-MGDTo A+ thEx7+3 JA
w29 Ao|7k L F ol9} & Ax}

meibomian gland dysfunctione &5+
)=

e

o it folr
(g

L

]

, meibomian gland dysfunction®] §1

Fojz=wtel] B]3) androgen pool©]
ae AAbebH, mhEbA AR A 9] g
AR AS AA ek AdoZ A

o o
O>”
fo rfr et

o ot
b rlo
ol

],

ol
lo 2
o[

=7
Zhge},

ShA estrogen®] 7-F- meibomian gland®] 7],
activity, A 244HE FaAD £ 9l AeR B
AHPOH P olgh g APIES s
estrogen®]| lacrimal gland®] A&]oll F-44Q0 FaFs
MA 7FsAel ot obd el s
A8 WA wk i,

Corneadl anatomy and disease

Hoepe e 72 9 7lselE G vl
A 5 e A0R UeiA Y, oF 2AF

-9] -

oA e DAF7], ATES A AAA AR, A4
TEE X5oHTt GEFs m =

3% aL ek Kiely 578 974F7] A2dA 2 v
A=91710 ZbebEA 7y ke, ©]% estrogen

level?} A3to] & Aolghar B alskgit) o]9b=
] a5l 945716 ue HuyE xfo|r)
NS Haudh A% Qa0 03y YA 7|

gk A ek gk Al

o 1
H
kT
=1
e
iy
ji
[
%9,
o
1
e
&

~
L
=}
<
=,
1o
g
e
k1
=
i
32
rlr
=
2 o o
(o]

7)

o2del A central comea”} U 9F

gelstglom ¥ oz el Mg A] zbet
o}

o] 7+43}H, lacrimal secretion

)
N
d
I ol
N
-
E!
K
o

T7kshe o2 HaselM? A estrogen
&l

HHA FAE T 2

3R
v
u
)

N T
2
g
B
=
o
N
=)
i
)
2

o A44¥E 1 4
ot =HA Rl AddAl tisliM = F7F AT
223 Ao}

ojef & e o] g Ad Agke] A4
o F3Fs nH = e AeE dEA e
4], Thygeson's superficial punctuate keratitis2] 73-§- |
del A Fadel s o fFHEe] FaL, B A%

T AR Ao waEar 9okP** Fuch's endothelial
dystrophy= |7 oJdolM ¢ &3k Aoz Hil
Ha =], o] GA] Holo] W estrogen®] W



2 Ao oAXAI UTh®  Vernal
Keratoconjunctivitis (VKC) GA] A& 279 JgS
Hik= Ao 7 okex] Qg v|E 1 Bl vk
SHAITE, VKC 32}F2] conjunctivall 4] estrogen
progesterone =827} over-expression’® < 1
el el Qlojx Haaito] ks Alrlah=
zdolgtar sV

g1l

RN T

B oF NE

Aqueous humor dynamics and glaucoma

]

A= 4d 524

Aqueous composition®l] k=4

9] ke o}z Er 35}, aqueous composition
ol A testosterone, estradiol, progesterone & =i
g zte] xpol7h glef, o5 HEE o]
composition AFA|ol] W] X]=

Byl 8% 1 Alolo] AApke 4] S 7l5A o]

=
=

171 10P7} 47
glo} 10rPet €% lutelnlzmg
hormone (LH), FSH, estrone, estradiol, progesterone,
testosterone?}i= A¥o] §l= Ao HIFHJTH
A Ty JEEE) 0P Alele] ARIAE

By A3e =, g4I 2R 859 WA
o4 3pEY FEE T2 WS Aol = H|A
oA 32S AT O = estradiol, free testosterone,
FSH %9} [OP Alo]o] AnaAES A3 A},
3‘1?—% A@atw HX 85 Abole] [0PE #fo] 7t
o, Zhzke] jel| A estradiol 2 FSH &%
o} 10P Atololl= AdAAZE gllou, F o &
T A testosterone =2} IOP Alolo F-2lgk <

o] ZaFAE BEEHo] (REX ABT =048,
p=0.02; T2 H]X] B =042, p=0.003), #H7 °]
AelA dF GAHZER Tl 2S55 9ol
ot Aol | Bkt

o]0
A5

-9

L EREEER

gesterone] 73-F- I0P<} A7 A
Aol =T, 19789 ool Al
F23t A3} progesterone 10P2}

HolE Zow AT 18
< o4 208 e R A
rogesterone &= I0P9} F-¥slral
PO wF 27, TS I 9AA
& , AA M Hub =
ez
oz Basel opx Jeapy

o Euun

ol
=)
O

pre

kl
ot 3

N

_

off

2

A

A

ut

1

o

Lo

ox
£

o -
>

|

-

o,

m&ﬁn
B >
1 ol
0 =
Kl 5

3

(o=

S T

a

>~

-

o

-

£

o,
fo

28 A

(

=

i

estrogen®} progesterone®| 2]
A

Zato] AFHA ] 3 A=

g 1

¢

D 1 o ooy T2 2 oo

r

.

% el
3

ﬁ&ia}{— RuE

21} estrogen-metabolizing enzymes
A A7} congenital glaucoma?] 73k
ek, Aot sy

A= AEA R

of o A9 A4 2

=
]/\1 it IOP~ H7 A oA
oFed A 21aL* Rotterdam Study
50/‘*] o] % #HFH o3 HlaL Al 454 o]
el wjaA o] & volol] #H7o] H 7% primary
open-angle glaucoma?] ?1& =7} oF 260 H%E
noz us}o*uw e 97 F ol
A=7Fel wisi A

5‘]37} olE A
urses' Health Study©]|
o 2o gXTE

(]
9}]\‘:]_.51

F&

o7 AR

Crystdlline lens and cataract

Female sex'v= Rt T/ W] e
cd 7_] o OL—Dq Xﬂ 1‘4— Dolatowska %52% senile
cataract= =S W2 31~544] oA (H ol

422A)) 3173} W7ol SA7E fl= 37~534] o
A (Bt vl 4424) 318l A EF estradiol 7}
FSH =52 vt 43, T o Alolol] <3 A

TEL SR A7t lEE st S
Wtell A= frefstA #7716 sfdehs saw
TEE BN, H04 S84SR oA Hlek



RI373 ™22, 2010

wEoron, wak whigoz xvke o)A ol
9] 3} estradiol@} FSH Alolol] 2] AaaAI7F 9l
o] AEHA. webs A 3] SAE

Hol= w4 A ool = M ofFE 59 2
Al Hofo ghrhal sholom, ofgd] WS o

sh7] S1%k wAd7] o em A me) kel s
XM= A& oz o] I sttty st

Sl QoA Asdo] wE okdsiy 1
A R_AE FHe7] Y8 3% The Pathologies

Oculaires Lie’es a' I'Age (POLA) studyol| 4] 604 o]/
o] oA 145148S o= whge] 9exe o
% estradiol, total testosterone, SHBG, DHEAS A}¢] 2]

APPAS BAG A3}, e As2re] 45 )
Wel Slelmst At 99104, DHEASS

735 Wy 9 1715 A2 Z (odds
rations [OR]=0.79; 95% confidence intervals [CI]: 0.63~
0.99) B % Ac}? AR5 DHEAS7} Wue]
AREE #A2AVIE 7Ides O dAysass]

o L=
vo;:z»l—a ]:},L_

DHEA®] &g AAl=H, & W]
2 71H 5 39l oxidative stressE A7

[e)

antioxidant activityS DHEA”} H.o]7] wjit-d 7}

dol ki FAskit) ey o7l =
F7F A7F 2agk AAolth
Retina

AuEEe g ]l g3 s8¢ 9= =

U Ao dHA e, HE d o448 229

I A A4 3285 2 E ophthalmic artery$}

central retinal artery©l <] 2] peak systolic velocity (PSV),

end-diastolic velocity (EDV), resistance index (RI)<}
estradiol, total testosterone A}o]2] ATIAE H-A
3 Ayt BaE ok o A, 97 7 ool
2] dF estradiol 5 %=2} ophthalmic artery PSV (r=
0.58, p=0.04), EDV (r=0.73, p=0.006)7} <] 3} k<]
ABBAIE KA1, central retinal artery®] RI (1=
-0.40, p=0.04) FoAAE BTk vhd

- O fe)
35 testosterone2] “J-9- central retinal artery2] PSV

— =

-93-

JIK|

O&
o TT

gt

J

= e

/\]—'r

Rus

A, RI (r=0.53,
Hof, b W W
aet HAEE R
7S Buskgit) 5
= H3o

(r=-0.49, p=0.04)9= 29
p=0.02)¢}= o] HJaAAE
A TR FAA
A AR AAKS
7 04*4011*15 Al

o

R4

&
R
R

=
el

2

H]
1d10pathlc macular holes& Hol= HE7F ¢ =31, 1
7% & Ao Bt The Eye Disecase
Case-Control Study Groupoﬂ *] idiopathic macular holes
& 7R @b 1989E A A, ko] 78%7)
o/ dolglom, ofd s == A2 macular holes?}t
9] ARBAE Bol= o nustel’ s
we] Aol tisiA = #EAQ A7 2
a3k Aol

25 X

R

2

Sl age-related macular degeneration (AMD)2] 73
ZA A ofAA ] 71 FQ sk fo]
nem, are] #HA of el of
Heg Wsl= ZAos HilEHa
Atk 7] AMD -2 retinal pigmented epithelial
cells (RPE) ©}2l] extracellular matrix (ECM) deposits©]
Bamon HH5, MFNEA AR Ao
= dHA don, ol o= MY §
A Z 347t ¥FE matrix metalloproteinase (MMP)-2,
MMP-142} 2 trimolecular complex©|t}. gHA
estrogen= MMP S 243st= +8 Q1A 5 o}
‘/}O]U% o839 %% A3} ECM deposits®] %71 4]
k=), estradiol®|] ER-B

A7} QJFo] Bilxo], ERP
Aol A X 54 targeto] B
Aol Qok? FHH AEd R,

Aol e Fes 1 P8 s
3}7] 913l The Pathologies Oculaires Liees a'
I'Age (POLA) study”} 3 A=dl, GA] 604 ©]

AR

Q8 2



gl o 14518 oo R AMD 3¢}
estradiol, total testosterone, SHBG, DHEAS A}©]2]
A#AE AT Ay vE A2
AMD?®| 939} A7t gl o DHEAS/]
8% AMD #1315 S7hel 7ok BaiAE Bl
Ao (OR=121; 95% CIL: 1.01~1.44) H.115 e}
13} DHEAS7} AMDE 71471+ 7] 4ol &
M= AR F7F A7 dasirar WAl
ohjr

sk A& =2 diabetic retinopathyS 7171 32}
ol A /‘]E—? %}/‘a]jﬂr‘: Aol A= T Ae=dl, o=
diabetic retinopathy = 13+ A& AAo|uy Fa]A|4d
Az AL oM o Avke AT 2=
aFsd F4 e Aoz ALRHEL? ey
TFAHoR HTEE 59} diabetic retinopathy
Atolel] gk e gle Aol HEgk YAl
diabetic retinopathy2] &A= A S=d,
o] 7]l &= vasoactive hormone®]} proinflammatory
markers, fibroblast growth factor-2 5-©] ¥oisl= A
o7 dA Jeh®® wEp Aol A2d
g 7R o] dAS T A dal A 127

o=

Table 1. Ocular conditions associated with sex steroid

L EREEER

Astar gtk 39 Haffher 5%
1/1-/14 26‘343’/} oi|/H 221::1
d 3 testosterone, estradiol, DHEAS, SHBGZ

A
=743 A3 dF testosterone 5= proliferative

kol
%

l
12

NS
s

Fue Aehe

oflf

retinopathy S 7} &dol| 4] minimal or no retinopathy
5 7 ARG FolshA =3%aL, v
©] 74-9- proliferative retinopathy 5-2} 3377}
o] testosterone F=7F A1 Gz Fuknke
31}l A retinopathy2] Ay} o] Qi B
shlch

=R

A ol e, gsae
thoka A3,

and disease, aqueous humor dynamics and glaucoma,
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Hormone

Conditions

Estrogen 1. Reduction in the size, activity, and lipid production of meibomian glands.

20~22

2. Corneal thickening occurred on the second day of the menstrual cycle and around the time of
ovulation and appeared to be related to estrogen levels.”
3. Beneficial effects on ocular hemodynamics™

Testosterone 1. Control the development, differentiation, and lipid production of sebaceous glands throughout the
body, and androgen deficiency also leads to meibomian gland dysfunction and evaporative dry

18
eye.

ENES I )

. Higher testosterone seems to have a tendency to increase IOP in menopausal women.*
. Serum levels are associated with the development of diabetic retinopathy.*
. Decreased peak systolic velocity and increased resistive index in ocular hemodynamics.™

. g . 29
Progesterone 1. For pregnant women, serum levels were inversely correlated with intraocular pressure.

DHEAS

1. A reduced risk of cataract in women with high DHEAS levels.”
2. Higher prevalence of age-related macular degeneration with high DHEAS levels.”!

IOP, intraocular pressure; DHEAS, dehydroepiandrosterone sulphate.

Jin Ju Kim. Sex Steroid Hormone and Ophthalmic Disease. Korean J Reprod Med 2010.
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