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ABP
ADAM
ALT
AMS
AST
BUN
cGMP
Cr
DHEA
DHEAS
DHT
FSH
GH
GnRH
HDL
HOMA-IR
IGF-beta
IIEF
LA
LH
LOH
MVDP
PBP
PSA
RBC
SBP
SHBG
SVP4
TDS
VIP
VP

androgen-binding protein

androgen deficiency in the aging male
alanine aminotransferase

aging male survey

aspartate aminotransferase
blood urea nitrogen

cyclic guanosine monophosphate
creatine

dehydroepiandrosterone
dehydroepiandrosterone sulfate
dihydrotestosterone

follicle—stimulating hormone

growth hormone
gonadotropin-releasing hormone
high—density lipoprotein

homeostasis model assessment of insulin resistance
insulin—like growth fator, beta
international index of erectile function questionnaire
levator ani muscle

luteinizing hormone
late—onset—hypogonadism

mouse vas deferens protein

postate binding protein
prostate—specific antigen

red blood cell
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sex hormone binding globulin

seminal vesicle protein 4
age-—associated testosterone deficiency syndrome
vasoactive intestinal peptide

ventral prostate
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o] tolEtele AT AR 7S AURE AL ATH U FYRIA A BolokE
LA 71 5H (A7) GHAO] BeS F 4 9ol et vlolenA o] FHE A
o mH A9 715 A LR AT BHL 7|5 TS FolwAt ZHAE e
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E

1. 712

2t e g2 gl

S

382 AT 22 HAo] YA F=EA = Hol7t Soize] wet 7t mid
0.2~2.0% 745t 40~504] o]FHEH= ‘é’*éi = JH|7F A A5 Zaste] 70tH=
3099 1/2, 80t= 1/3 &0 2 7+4sty &4 e 24191 HIAEAEZE (testosterone)©]l
et EAAE] VI E FAsto] o} Z2 o7 74| || S/E0] YEUA "
G858 2EE Bcke d=EEA(androgen)> 18-S HIES Fugh AE, APA 59
ot 750l T2 AT otar o BA719 FA4, 71w, BA AEA AAH A%
FHE fAo=H 583 9T gt 193990 Wernere= 4058 UYeh= SHHEXE,
l:ﬂ-o]- A‘]ﬂ?ﬂ’ﬂ Al 76]1]“—?’1, 0%’ 7]04ﬁ gl X]ZEﬂ 71‘ﬂ J_]_]EU’ gtﬂ% J(;:‘. 0:]/%1710415_7]
AR 342 SH2E HA4 A7) g 8018 Ao = ARSIl EA78d7] 5%
Aol F7totHA st e AP SH4ET 2 HAEAHE dHs 46
A Boletd Fxtolnt. A9 Bl AEAHEC] 34 H9(12 nmol/L E+= 350 ng/dL
o]%) olskel AL dA HA7]E AstEeletal s, E/do] vol7t Soidel wet |34
2 EES BAohs HokeAl-AdoHR-1L8 9] V)5 AolE 2R £A7F HAsH HH

ol Ty JA AA 754355 (late-onset-hypogonadism, LOH) 2.2 33t}



e AFEAL B 13 2t oleie AFEA
g

7HA] o) 33t Bl AR AEE ASHE 9 SHtE =

my 12 s

I > o oft
=)

=2

1o o ﬂl%’ oo, H1
rO
)

N
[

FEEFNE AHEo|E T2H0T B A9 AT W] JFE nIXIth EETS
HAEAHEZE, DHT, d=2AH Y H2(androstenedione), Holo|EZ20|TQIE2 AHE
(dehydroepiandrosterone, DHEA) 59] 2571 th HAEAHZEL B2 113lo] A
8=, AA A 7P AAARl FHZER R AGSHA|TE tE JEEASE FA T
digo A Q3% 93-S 3 Hut ofyz} HIAEAHES HEFo g AR At §4
Stz ok ettt

F9] oot I EF EEA 0] A 7" =
=A7]o] 2t s] A2 (leydig cel)2] #H|5E X AlZS4=0] HAaete] AR/doltt. F HA=
gho]t]s] AZLo] AFYEY] 2o}l =-3le} s H
hormone, LH) &H|HiE 2] H3}of| 7|1ttty £ 4= glom, Al MiA= @3 J5=224%
22 Ed(sex hormone binding globulin, SHBG) 2352 9] Z7lo|th AS2R2 HE
SHBGUY &7 ¥} Al NS Bl ol &gttt woket WAH SHBGY 57h=
FEAA YEUH, & BIAERAEHE § R HIAEAH E(free testosterone, FT)¥t

M ESHA gAo] Q= HIAEAH E(bioavailable testosterone) A sh= F3S Holtt.

re
—
)
X
(L
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S FNA 9 ATETE AR B F HIAEAHES B4 oFHA= 12 nmol/L
(F= 350 ng/dDE 715%& AstaL vt $37887] 3449 3852 FHollAE 2ARE A=,
ofgl I3} o] A F7lof et YA T2 Eo] ¥ ({250 ng/dL EE <350 ng/dL)
H3 9] vlgo] Hap Frketa Qi

) As 57t L L=3A 715 Ast
HASER AR FAHHT v ERHTOR YEd S glon, 52 -Iwt HjER
7R & ok WA HAEAHEY g BAE 7HAH, AAH(lean body mass)
et I8 Aavt Soltt. 252 20412k 804 Ateloll oF 35~40%7t At AR
28] o} F7IgtTt. o2 Qs Aledta, £7] W&, Aok, e &k Aa, SAEEY A5t
S eek ‘/}EH%EP. HRH G5 &3] @‘éi o] F7tE 9T 2R AsksZ
e 0.3% & Frashe, AA 504

) A2HA 715 A
HAEAHES #d-dA 28 (renin-angiotensin) AIAEE E/43HA7]13L, B3
A= (endothelin) 3] S71 & 4le} 2EFHAE SV 7E7] EgolA HIAES
HE das s9405 719 el gd 74 S71= olofd & v 11 oll= B9,
A A A} olAFo g 9lgt FAAY Z7F, T U= AT A (high density lipoprotein, HDL)
4 5ol 71ofshal e AL ot

4 JAed A 37

HAEAH ] AstE A9 Q4d Aol FutElo] g A7t B

BA-EAASHE S0 R A%, 925 3k & W, AETE BRI 71E9 ¥gt
£t A4k, 719 goly AFE 9 A5t SR A5h 5ol UEhg 4= Utk FAZ 20|
FaE 2@7] oA $=25Y FHEC] S716tH, AR5l ¥Eo] §le SAtolA w2
HE R JA7sAskso] SaE AARE G474 7] SAtollA= A4, 414, R4
WS 2Ll AT 449 A(health-related quality of life) X|5=7} A 3] #slect
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g4 T2 HARAHES JA49 AR A 9 A4S & otdt 253 B ARl

o2 o] F7reto] mEt AAfs| ZH|Fo] Aaste] 300 R

FFE PIAH 20tHE B2 <
AT A Wl 1%4 A gagich PAGCRE 7540 ol2w ok F HAEAHE
2317} 20-30419] B SA2] oF 2/3 HER KA 1), FAAEIE HlaEAEE
i B oohe AT, $2F, WA 5 I S0l BUHUA T ABEAS
S "o, T, lad A, AdedE@TH] T HalHl glom, AlYESE
4514 APEo] Qlomg (g 2), Ay dAY ARS 95t AL RASHo R
TS dew 2 = At
700+ 1.0+ — Men With a Normal
Testosterone Level (n=452)
— Men With an Equivocal
Testosterone Level (n=240)
600+ 0.9 — Men With a Low

Testosterone Level (n=166)

500+

Cumulative Survival

400+

Serum tesosterone (ng/100ml)

0.5+

300 T 1 T U T 1 T 1
1978 1982 1986 1950 1994 0.00 2.00 400 6.00 8.00 10.00
Year Survival, y

O3 1. 5i0f| 2 HAEAHZ 5T st 07 2, HIAEAHE SEof AFYENe| ¢ty
[£A]: Araujo et al., 2011] [ZA: Shores et al., 2006]
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A7) I T SIS ST AHRAY, SEAE 2 AAHEAE Hole

B 2, Y0 U582 Bo1P| flet AR HO| 2O

=8 J1s5t 9I79Y
7 HH0| Q0 _ SEISE SR
invitro | invivo | Human
ZE|AEAHE(TT) O O O
S HAEAHE(FT) O @)
JASZE Sex Hormone Binding Globulin
B 24 (SHBG) > ©
178-HSD, 38-HSD, 5a-reductase O O O
DHEA/DHEAS O O
S 2R
I (HAEZE IGF-1, A4&3) © ©
ARt = —
s2% 24 olgtEg s 2% o o
(cortisol, progesterone)
JAERA O O
i AA2S S 2 ZEH] § 2 2(GnRH) O O
A173A ol <%t FAZEE(L), FEAES 25 (FSH) 5 5
AR 23 — —
Qls]dl O O
x4
g | R geom sgy o 0 0
i 84
a2y
gxd | E@¢ O O
ot
e Huzd =4 O @)
‘qi:} 9l&d, HOMA-IR @) O
w5} Ay, | AAEEH O O
A | g3 A == O O
4 Se-muh g O o
oA SAEEA] | ADAM, AMS, 1IEF O
A%
H75 AA
oraA A\ 7] HAST, ALT) ) 0
AHAAZ(AE A S|, PSA) O O




Lt HfO|20H 2

3|

(D E8z=E 34 =4

BN

® S HAEZHZE 3! REEHAEAHZE

BIAEAEHE Ashs Ad7] GANAA Yetvs 7HE 83 ARRE § HARAHE
(total testosterone, TT)¥ FEHAEAHE(free testosterone, FT)& &A%t -8
HAEAHES M4 F HAEAHENA 3} 1-3%F AHX|ok=t, 0|23t 78] HIAEAHE

g Glo] ofsHA ddd HAELHES AESH Z40] 3le HAELHECl=AL it

@ Sex Hormone Binding Globulin(SHBG)

F3FollA JE 222 djFE SHBGE Aot A4t 2k 10~40%+ EH-113 koA
Ag=o] 9lom, 27 1% To] B Tl Ay} A3tE]X| oh= f2] S22 08 At T/
71537T, A4, AERAL AT 2R A% FEEUE J7HAI7|AL wHdo) =,

LEALEHE, 4% 2282 SHBGE FaAZI

® 17B-HSD, 3B-HSD, 5a-reductase

Fe2AE FAN A SHAHERFE Ho| =Ryt 2 AHE(dehydroepiandro
sterone, DHEA)O| A= WA] AIZFETHT1Y 3). DHEA«= 387ARIAEH 20|E 2448 s
(3-beta-hydroxysteroid dehydrogenase, 38-HSD)oll &l JIEZAH Y202, E=
178-HSDO 93 Ut=2AH Y & (androstenedio)® HPHTE A=2AHY U223}
AT 717 ThA] 178-HSDY 38-HSDel ©J5] HlAEAE|Z0 2 Frt, Aol A]
DHEAQ] A4t FAIOA, HIAEAHES] Pih2 F2 1A o]Fojr}, nAgeE,
B AEAHE0] 286t 2+ YRR AN HAEAHES 5e-reductase]| 28 DHT
o2 ¥MygHYy. DHTE =22 HE(androsterone) 22 YA, SFFIZYEDS] =
A e AA ado s wiEdEH.

@ DHEA/DHEAS

DHEA+= AHZ0|=9] t=27 FHoflA A5 TAYohs T2EEOR HIARAHE 49
A3 $89 % Atk DHEAE 20~30tho) Aol 3] 7040 o= 23 el 30%
o3l E ZAgtth FAlojA Hu|En dATERA 2L uf$ moFsiut TxoA FEit

e HAEAH E3} DHTZ9] Agto] 7Fs-5tt.
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Cholesterol
2022 Desmoase }
Pregnenalone
=Y AH2S 3p-hydroxysteroid dehydrogenase: 17a-hydroxylase
=R (3B-HSD) ' -h-&?*
170-hydroxylase ) ], l 17,20 yase

T2 AEA BMnEs=2R 17a-OH-Progesterone DHEA
1720 yase l W }17B+s0
17B-HSD
- /&Hsn

o

OrE 2 AICIS oMsas Testosterone
Aromatase

;Eggs_i_lqg O HAEAHE ‘00. ‘00.

03 3. B2 2QIS2U) Yt Y2

[£4]: Modified form Essentials of human physiology by TF Oglel

2 JARYd 22 24

‘_I =
a %_ }_4 ﬁq__L 7541 o7 Holth ®3H AZTEE IGF-1, A& 37

A T2F Bols ATl AL ol T Adol 9F 14%4 AA5] A& 08 hAgi
P 220 BH|RELS AMoRTT 2 ddeb 4% S22 BH|E 2R (growth hormone
releasing hormone, GHRH)®} AFE2ZE AASZE(growth hormone inhibiting
hormone)?l somatostatin® A&2-g0g Hu|FFo] ZAHTH A3 2RO Hih=
IGF-19] /9] 4E Qu|sti=® Aty o s I3y S HE Fd, A et ERAH0

ExHsE doit,

@ o AEZ

HA7G7I00M B zEee] ant FEE T dHeEEY odees v Het i
ozt S7Hd A2ERAY P Qsf o =B Aol F7tEE FFel Atk
F78d7]01M = BIAEAHEY AERATS] vlgo] AT 2E, ZHEY 5ol =
n o B3 AYA A7 A4 2L ST /8 S Sl



@ MAIMXI=E 2 2 2 2H| D 2 Z(Gonadotropin-releasing hormone, GnRH)
£ $Ete= XoE S5 ABARRHY AFAE A=

o S2R4 22| o5 GnRHY Hu|E 2d3th GnRH: €82 ulat
HoteA] AEOo g olFEo] YEAZS 22 (follicle stimulating hormone, FSH)Z 4]
= 22 AAAFEEE 2uE 2% et g 2229 29 7 A9 9AIR

J

o

GnRHE t)9 23t} GnRHE A48HRS] F7171450l4 Bulgz, Hujo =
NARLEA] Y3 o|FolAch. BEHAY GnRH $=x Y=o 44 592
9LOF], AAFBHEAA Y] GrRHO| w9} HelaA 7 Qlons A A8E S ale
gEo 2 A/ BASPIoNE tha BAES /AT ik webA ste) aE
FSHO| 522 SHIsfof g,

i

h
o

o Ao e

QN2 EZ HEXNFIEE

AAAFT 2221 LHeF FSHE E4 328 AJ4to] Wi 523 IS ot T=Fo|H
oA o] AlzHAots HARE S5iA L
SEEoT AHA QU o] F EES ﬂs}ﬂ—iﬂoﬂlﬂ AE] A vz foH

<= AAoIA Z-ES Yehdth 53] LHE olts] AIZW LH &40l 2-&stEaX
1l AE| ROl M ASStE 2|t S| AlE7F LHO| ofs) A=EH, &/d3E LH
&A= GTP 28 &AL 383519 adenyl cyclaseE A=51e] cAMPE S7HA7] 1,
cAMPE THA| AE|=0|E & S7HZIAl |t B3 @Y W) 5= Q=) vl &2
FSHO| Af= A2E2 Ay ZA3 4340 S vlA o2 golds] Ao
7150l FF= vZth wEhA LHeF FSHY| 8% & St 24 vt d4744d7]
HoleulA 2 A S8 4= Q1 A O 2 o4

® 2I5]81(Inhibin)

LH®} FSHE aleAoA Eu|E o] 1139 AN = gho|ts| M 2E A=sto] B
FEE PYHPS ATt SRR AV &4 HYUZ-GO R GnRH B 285}
HAEAHE oA Bu|7t 2 FH T

olsle o] hgutxet Yo H2ge AxolA Bulshs BUR FSHE| Bl
oA Q7o ct, B2 e ¥l (activin)e FSHO] AT Hu|2 =71A)71cth FSHE Ql8]vlT}
HE]Elo]| QSAE JFFS HHY| WEo| GnRHS} BFEA] 22 okAMS Hol{L otow HA
AEL A28 4 molt),
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B AEAHES YA o] A5 A-g-sto] LHO| 8|5 JA|A7]+= 2--0]
NAERZAL LHEHE JA5t] EF HAEAHES 558 RE0 HA4olA 3
LH &2 Holdf w2t S71ske Aol AT, ol S7he X2 AEo|w AHs
2t A9 G0N HAEAHRES Has 7|E2H 0 R AFUHEHSH 7|dor 4
= =, o] & A2 ¥ WEHM(peripheral endocrine gland)?] A=3%
*3%6}% w|el=A 9] A2t AR o|ZA "ot AZS wddAgLS Zx|ut e H=9] LH

7HAeL. Alczt, 118k AH 20| 0] FUpEL] RoflA, AR T EmAR T}
‘a‘z} o 7oL, oA HIAEAHE 50| AT o LHO| AJ4to] Zhash= Ao
19

lo
=

r:u %0
el

_,d
o ok N ofn

i
Fl'ﬂ ol

H

® @
—» Hypothalamus €———

| Target Cells
Testosterone 632 LH & FSH g
- Anterior Pituitary
_’ ...... " [
e 4
i i @
FSH
Testosterone | | Inhibin
Testosterone
Male Gonads
Leydig: Sertoli
Cells | Cells
L

A% 4, A YSHR-k[StpX|-02t - I

(4) A=2AFEA

(e A= HIAEAHED DHTY #4 $8A|2 Al ZdoA 28 & Ho
E35}o] 24851 DNAMAF @ 40|t} E3} 517 AS A A A% insulin, IGF-1 2 A
2£9 &40 9F= TIAH progesterones °|3HE T2 o5 AAH= 24
71z ottt A= HARAHE Ao} o]Qfo =2 84 B4 e
2E Ashrt vrehdt

f

o
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@ &Y
S S ) AN 25 280 4F 9T WAH TGF-beta 55U
2900] G WA B ARL 7HE A7|T BFS ST GABEIAE B
A%t

sk JAAIE olFo] Sk, AEA AelEAlYl S7t W BB N o] F4E
47 vtz Qs F4 BBl S/ B8 /1A ol S e STt

s 2R0] 55} SEE0 2o A thAlelAe] etz Qls] Qladt Qlau Ejo|
A7l P @ Q4w Aol 27k, Fieold WA
28 Aot FEeiAt Be o] v 8T BT Q8 A Q8 o] fobHltt

gl it

o FuaQ HelAeld B4 L ela S4B 547} oj9 Eek ol
W3 WA ES Aol P AEE o] gt Ak
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2. F

2 HO| 201319 SYYY

|l

(RO

(1) £ AEAHZ
NEZJA PN A §AEAERZ] Hu|E sl gto]ds] AlEo] HZL(cell viability)S
27517 IRISkREA S0 BAR SARS 7130 24 Leslo] e §AREAEZ] Hu|tAS
SEsle meg ALgsh 4 glrk
(7hH HY=HH
15] 2019142 Halet HAEAHE EARES solid phase &L o]&3lo] ZHoh=
Zo] 713 E@iaﬂ jolc}, o] WL 2 éEﬂio]E 1 SERET gaukgo] 9lx
ong EX y|EE Mu

e

mlm 0y
JL°~

(Lh) AN I Z0LET 2T RZFEM7|(Liquid chromatography-tandem mass

spectrometry)
|E HARAHES 50 W & S5k 7H 223t HHOoR 53] 527 B2
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ADAM'’'s questionnaire
1. Do you have Decrease in Libido?

S

Do you have lack of Energy?

3. Do you have decrease in strength?

4. Have you lost height?

5. Have you noticed a decrease in enjoyment
of life?

6. Are you sad or grumpy?

7 Are your erections less strong?

8. Have you noted a recent deterioration in
your ability to play sports?
9. Are you falling sleep after dinner?

10. Has there been a recent deterioration in

your work performance?

13 6. ADAM's questionnaire
[EA: Morley et al., 20001

SAE o WIHEGE 3)7h Wslo] ALgElT glon], A Ko At BB}
AGHI 71 Sek. Lot o]l AR e GBS A AN EREA e
SL glout Z47e) YHES UEOR A Hike AAE FROE Sustel o it
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Solzog WISl o] SA7t one MBS FRow Susht AW ohjet

HaE E
A3 Aol 22 thgolAl 9 ANR B NESAA) B4l B7HE She 2] by ey

3.

H 3, 3H=20{TH ADAM HEX|
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N
N
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F7MH 02 FA A7]5X 7T H+ International Index of Erectile Function (IIEF)

7
A2 A8l YR/ B4 F HH S4S A39d T 5 Utk

H 4. IIEF questionnaire

1. How often were you able to get an erection during sexual activity?

2. When you had erections with sexual stimulation, how often were your erections

hard enough for penetration?

3. When you attempted intercourse, how often were you able to penetrate (enter)

your partner?

4. During sexual intercourse, how often were you able to maintain your erection

after you had penetrated (entered) your partner?

5. During sexual intercourse, how difficult was it to maintain your erection to

completion of intercourse?
. How many times have you attempted sexual intercourse?
When you attempted sexual intercourse, how often was it satisfactory for you?

How much have you enjoyed sexual intercourse?

© P N o

When you had sexual stimulation or intercourse, how often did you ejaculate?

10. When you had sexual stimulation or intercourse, how often did you have the

feeling of orgasm or climax?
11. How often have you felt sexual desire?
12. How would you rate your level of sexual desire?
13. How satisfied have you been with your overall sex life?
14. How satisfied have you been with your sexual relationship with your partner?

15. How do you rate your confidence that you could get and keep an erection?

[ZA: Rosen et al., 1997]
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= 7199 7
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fibrates, niacin, steroid, fish oil, colestin, fiber-based laxatives,

. phosphodiesterase-5(PDE-5) inhibitors, TRT, anti-androgen, statins,

phytosterol margarines, anti-diabetics, antiplatelet, thyroxine, diuretics,

or beta-blockers, erectile dysfunction(ED) treatment
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