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Abstract

This cross-sectional study was undertaken in 66 Thai males who fathered at least one child and

allocated into 2 groups. The first group was 30 adult males aged between 25-35 years old. The second

group was 36 aging males aged between 50-60 years old. The following serum hormonal levels were

measured	 Total Testosterone (T), Free Testosterone (FT), Luteinizing Hormone (LH), Follicle Stimulating

Hormone (FSH) and Sex Hormone Binding Globulin (SHBG). The objective of the investigation was to

compare these hormonal levels of volunteers in these two groups and the relationship of these hormones and

the Partial Androgen Deficiency in Aging Men (PADAM) syndromes. The results showed that serum T and FT

levels in aging males group were lower than the adult males group with statistical significant differences

(P < 0.02 and P < 0.001 respectively). The serum level of FSH and SHBG in aging males group were higher

than the adult males group with statistical significant differences (P < 0.001 and P < 0.01 respectively).

However the serum level of LH in aging males group had no significant difference to adult males group.

Hormones T, FT, LH, FSH and protein SHBG of both groups were lower than those of the Caucasians'

standard. The sexual desire of the aging males declined significantly when compare to their desire in younger

age. No definite relationship between serum level of T, FT and PADAM syndromes were found. Instead, it may

conclude from the interview of the volunteers that the PADAM syndromes were probably effected by their

family, job, financial and health problems.

Key words : Testosterone, Luteinizing Hormone, Follicle Stimulating Hormone, Sex Hormone, Binding

Globulin, Partial Androgen Deficiency in Aging Men, Aging male

1-nalitif141171inisAmil

uuurrinvirwyll (cross-sectional study) luOlulvm 66 muill alteistLAQ Lailvau 2 nfill gifl

tlfotwill 25-35	 411nu 30 mu 11or.nwrInt,I, 4'TEriti1Ja q tjr.51111 50-60 iJ 4-nnu 36 Mu ImUilriniTTfriTzolli

El'af1141d6PIAIfflALF1I21,i513-1 (Total Testosterone ; T) 1014IGIALMISIAM5 (Free Testosterone ; FT) 'i,1611.1<tillni11.114

(Luteinizing Hormone ; LH) i f\l'ao -Ove7Pajtaa1fl6113-Ju (Follicle Stimulating Hormone ; FSH)

iiirl'unfiatkinv (Sex Hormone Binding Globulin ; SHOD) itAii.ralintivIl 2 mil, imArittlmuLLompil3ya4

van9imitYlAntl-irilmTunliirTuffsnviilniImam piaTlnlo flim10121,111114111EACI£11A1 Partial
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Androgen Deficiency in Aging Men (PADAM) 	 T IAZ:, FT 11411quIvItilll'aPiq

Pl-ind'rnt11,Yiti'TuanTS4a.in1111.1nAlPitilYI'lle71111P < 0.02 61,fir, P < 0.001 vin3.16-4u szPLJ FSH	 SHBG

lmileitii1Pil1nnimlinnlYitTUtn514'ad11311.1f.lAlkl,1111 q1dIFIVI P < 0.001 LLM; P < 0.01 MaA-au A rns LH 111

/milvniVinlaj lAiumularlPi`119'1119Y 1EAVEritIV-1514;ad'115111UFV1Piqp irllANI	 oitinilm,ALIAimvil 4 ti..1A gl'a T	 FT

LH LL8r, FSH 51:411% SHBG lutqUimak1kM-11ralIrlf.19MV1Z-'1101n

van9lnikllivu-rrulmull'Tti9r.alwiria.iA'ialnniv-mnivi (sexual desire) flortlauol'adnloluldlifol diaLfiourium13.]

kaln q syrilimmvalny-mllutt-u:A1Sav:11.11"uan5i24 11-4.4wyra434ilufn-vviilszki T um::	 FT	 riLin@aqn-IT

PADAM 114 `13:rvilrili1P101a.11,4ThlfildtfrlEPIS1 	 PADAM

rraja.AdfritiltuvrmilAsmiF40 n q sl qu rin5s 1,,A ar.111,1111111aT1R1112111Stelffl

VY13.1NITKU6:514 rj '110f13.1U1,1AWTItlITIJAT -11.1X3.17%fli'll WWI oluAlilminm,a4nbi avric,51,14

nnseZp-veR3.1uflma1

1,1,1AVI-4'7E113WIT.:1 (menopause) f1161.iv.-tmennnAmnvila.n.,1LvATmsnu Vriarwrm_18tiu661_181vil
2.,	 2,

vr-11-11rintii,[z:A pri1,9°H114,1L'Anf,fu PlIu741i1IVIA-TAulsloT:AinR341,1LvoillenT.11111 Baker

aa::Anz (1976) 601", Vermeulen Lifl`0 ,̀',P1t11::,- (1996) YnI'Lld'l SZ;01'LliglATPIALP1flITUflMMP1'13.1V`1%11/1L1 A1.111
A

U

61118VMPAtlfilJTIVIA-EllY61 Stearns aatPaz (1974) aaz Rubens LiBtAWL: (1974) ThAl11d-41Inti

Liiatny.171111,1fInTilnlnI,M1V6f1M:',9:',k?.r1LAt3MVU21 Li:11.,LNavInlA0M13.1uoi8b-mwmITuOrsiAvi

1f1Q116t1.1 63/1:1B2811.149t1 u2vid_lunnBm1,11.11_1PiM_ILil`WiVTAIJ Pai411,3.1P rAtirld'l Andropause LW)

[74Einn4vieo rjn PADAM (Partial Androgen Deficiency in Aging Men) AV/119:',Clje:Ill'INSAILFIWYIT

82111t1flM13.1ULP1SblAI,V1.41,1,1J11Pittld.JUPi`n1LI Li giflillJ'115-1t11'11,C1A-11 yludn szgunn.n...um

Ivo IgvaI?u?rn.i (Total Testosterone ; T) 171/21,XlvirmlluliLwinvinl qnnlintiltyunni (Coppage

Lar, Cooner, 1965 ; Gandy LL 	 Pesterson, 1968 ; Harman 1,6BZ,' Tsitouras, 1980 ; Sparrow LL&,-,

Plf1.1:5, 1980)

nnigny-iddh,onligui.,1-1 (pilot project) CcvlAnb--11,12M,AvvLi4.1vV1PL,Ig`a

1) uJ
6

6N801jialmna.riTm	 P`iinnunvn9Liim9nnil

1_19A"u p-i9LLthAnkij vimufltinlvilu

- n-IJA- 12gvnnAnesi.imiillil,N1,14n12f1tIt e6131T_I(Zi`14 LL8:51,3SLA'Antl1t11qTfrriAltfllfllAn

M:IPS171'11,12h:AlJni13.11.1il'iM1,ALLP11-1k1lel'U (Harman and Tsitouras, 1980 ; Sparrow et a/., 1980)

- nnst.9-ingv21,41AlunnilLm-InTiAnnvRml '911 Reinberg	 (1975)118:5
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Bremner aa:5Actg,- (1983) wLAnrinThl,LIdlATI1612tAil T dial9nnAnimv, n1 Circadian rhythm mi

Circadian rhythm 9:,'afrlall'in,1491`1?4,1111

Gray 1,1,8Z,'ACIZ (1991) LLa:', Boots 112,t8f1g: (1998) wurj-Vnns1Lownz.-intIlwail

Lo-invineuileA(sitTz,-Xuatn.iuviluriu avT:AULI,ViMr.r11511012flli.lorymAl'ail'aup-Invinli-Tu

vti'12-A1_1@flR1,11,11,PAIP141,P1U1,1.1fl'1W1A1:1M1 711 2 na.iLanp-inlefuLLAQ

L1Anta69JalikA rri3.1&17,icuiff9Jtnm4LTIAJU ef1J5'1111'1U 741'19 1,1,2`.",'70.151nrinmnlawAlflill LIA151:2

91f1M21411.1fl1 Tsitouras 1,1,:','At1.11,' (1982) Davidson	 1=01t1g: (1983) Knussmann

(1986) INIA rriinq17uq :',11f19n513,rvin1i,'IVI (sexual activity) fl 1a1131X.1111,ifiLl5nTIJOR1.11.1
V

T:',..lfunflnLULIAIMYNinTAY11 vi1lutlu7`Jtn514 LLaZATertIlrIVIR9'13.11,01f1F1119'1f1/11U

11'19P1::11,V1f11/110i.i 1:1M-1Z,'L`th,V1711YIT'11_11-TI.SH'11.1.V11.11111UIZ'PVT-13,1Lonvinitd-113.nnriLrruirnfrIzl'uvin

Vill:uorru

iilwyra.1011,v6TAui:INapiflqvilA

LLW.51g11,tb5.51.1

MTN-f_411ff19'11-19:,Pf1blillnkInflf13.1ULPAIFIALPflITI,11,1,Aq 611.kinnnTly15-1:-.ivinv:Au

oR3.41115121bIAL pit?u7621T,..-, (Free Testosterone ; FT) Q711,1,A10tMLU (Luteinizing Hormone ; LH)

1,1aLPiagiki, La pAl maiu (Follicle Stimulating Hormone ; FSH) LLaz-,naflijNi.Aueilmtflmum

(Sex Hormone Binding Globulin ; SHBG) m qu vill,t9711112hyli111111KE1fie1nIn.r1 (Harman and

Tsitouras, 1980 ; Sparrow et al., 1980 ; Tsitouras et at, 1982) MI.M -yonnls PADAM ihrlfrliViutn9

13.113i1AUThltilintila.11,11,P1AIVMIMITULC421111170101En	 LH Ai11uafl2la.lufin?z,AuTINLaCAnna6

(Leydig cell) ?4'11LVIMMAL17MT51,1(Wide et al., 1973 ; Barker et al., 1976)1tid21t1ei FSH rinsniulA

(Sertoli cell) M''-mktq 74aaznnTii-11,12A-Pyoqq aliblIA3.141viluklflnKtia'aRLu T

(Barker et al., 1976) LI,:-.-IgAIVIALP11?1,11,1,&-11TTICall_15ZRYI,11'11,1P1WffTtI rg,'LMTA3.inti git ifflOtfflA151fl-

1,3A°M7L.671A-1Jelli SHBG AlcaunnsIA-lii7'14111,M-11-11-0'ef13.11,11Q3,114111A'1,11,11flIAlkIPtIJ

AQ'13.1K3.1141.hiraln'als13.11.1refLifl11-1 `1T PADAM
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7=3 -61 Al 61114/11q

rnicli&ti an'awilAaTioff

'1W1A 2.TP 5Alerl t.111(1 66 nu 1711'3111M' LLt f66tiJ61Ju 2 n*.i n*.rintAti,armkflnq?:,-vrn125-

35 71 4nurxta 30 AU LL8:,-n3.3 011-mQ1Iti,1?:,:vi rj fil 50-60 4nurJu 36 Au na.psinultuml4k)Lgfln

9ni-nALVgivffr oluliiiuffnmaNunQ Àn3.] tilmnifivinalmt-110vInnntria.neJnnAnri A91.4r11.1

IS'MVITJKOILgvn9nneel.nuiqnoilailPliNfithniquilisi-mTailo	 (6-1A-wo:InslInnuAfll

balsm_JT:54-11,A1 /1-41M ‘N--afj 	A3.1LIAA11,1111u 110:-, 100 filtif

Lf) `01.48:5 A41 611`fl 1	 AlM.TP	 n twgil	 vons-inf:'IvInnns

In:.-,Pueswilsq Lmil 'gad Fasting blood glucose Serum glutamic oxaloacetic transaminase

(SGOT) Serum glutamic pyruvic transaminase (SGPT) Cholesterol Triglyceride 668 1"; Creatinine

LIA:50519P1Q13.10TIAMIP1 IT' 11111)11:111	 611t1WIAITASY,,IrlA1.4qZ31'MilAlVi11101-17)3.1'11Adt,a1.,,

int-uchInM 7411'1J6i1nwwih.mnAnA3:1ff alm9nnnnslAtitoltrvirAiJklm9uPp.ALLth`liVi 668~121r-nAl

limmsns3:ip srlialuArJatInAtlANPQ3.111 9AIN:.,-fivuNfln-ITIA-tpanqmfl-v)LP"Atuldi (Gray et a/.,

1991)

M16111.1kAtiNaf@Ol

frIT69'1:51:g t2E'IWIM.TAS 9:51.12MA'170:iMS3T-169'1Z;Afl2 /1Q164i'1T:51/111 8.00 — 9.00 U. altM
,„

Circadian rhythm C'fi'fl'1997:AT12111.4 (Reinberg et al., 1975 Bremner et al., 1983) lanktitill

CA'013.111A2nz1i-AnA rMilknn rAhlAU I2UAln rY41,1,Nuninwv-wwifil.t.as pis IslyqununmAnal-

n51-11 A qUi-117V15197)LPS'1:51;i@tn.114 Yl 	LP51:WillintrAiiirAYItInnnsLs3ci,Vh.li LLNuncfAcanAmf-114

vrewitin Islymnunflyvinfllnsal I2u9:,-LtliAiii!iCi —70 °C vt4sellYilAYntidnlLgtmsti

75 IA 51:".1,14D1.11'1"1,1 61Nen Gl11t114'1 Inter-batch assay variation

111611,9'1ZA2LLIA11169:',V15195n1nnti M19 6111410111MTA1.191:1; LLfizla.innb-CimAnaimillAn

nnO,u PADAM Scale (661JUMUt-11310101) 01611ULLIAJAtIJM.10 Gooren (1988) PvAuS,i'elirlunns

Pl?Q9AMJ6111191-11_1 nnTo_lo111,16LlifllTtl?rillnYo'llnnu sz;uulA3.9lu6ltiutffil2 erimmi4m1,9 uaz.-11ruvin

V111 VI VI

AilTribillfl'10'17V.IAT1111PUTO10,'LlJ1JAMA-113120 1 (ZIA 1) LLA'ql:AR:-,Lvt,a,t nnsK31nni±nt

ns:517(An66Yw1ti 1 IfinuLtarreAu 1 yilu ImtAnttililufkrhSitnefuoivinl y mff.t.4 	 'fl11)41ATM

fl:-11Al t1241E3034nnilqol ILanMPQ'13.A`4E.11 (Bias) °H141tkliflArAl
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Always Often
Some-
limes

Never
(3) (2) (1) (0)

Physical problems

I experience lack of physical energy

I sleep badly	 O	 C:1

My appetite is poor

I suffer from pain with no reason at all 	 ED	 CI	 O	 1=

Vasomotor Problems

I suffer from hot flushes

I suffer from sweating

7. I get palpitations  

Psychological problems

My memory is poor

1 concentrate badly

10.1 get frightened for no reason at all

11.1 feel irritable

12.1 have lost inte-est in things      

O     

I	 I         

O                          

Sexual Problems

13.1 have lost my sexual interest

14.1 feel no excitement before sexual objects

15.1 experience no morning erections

16.1 experience no success in my sexual acts

17.1 have erection problems during intercourse

1	 1I	 I

1

O I 1

I I 1 I

I	 I I	 I I	 1

O

Physical + Vasomotor scores 	 >5
Psychological score	 >4
Sexual score	 >8

82
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RATING SCALE FOR SYMPTOMS RELATED TO
PARTIAL ANDROGEN DEFICIENCY IN AGING MEN

PADAM SCALE

SCORING

Never	 :0
Sometimes	 1
Often	 2
Always	 :3  

PADAM
considerable

1 LLgolviLI,111.1°1111,1,1JUWatIVA,VV; 1 (Gooren, 1988)
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28f1 1S 14311-1t 4ff2 419414

MTILPTIL'Il-WITZAIJMR3.11d LH FSH	 SHBG kti1IntlfiAnt,5911] Delfia	 1_11"gYI

WALLAC LIJI-LYAULL81-li 	 Solid phase two-site fluoroimmunometric assay vinjenvium

vnuo,A6nnT1LAT-1.1-11- 	 ilsii_fulArtunn?lLmnz,-infl113.ivin111,0vlittiRinns VILhtl

;WyriTrinn?Let-lyvVuiTV11,1,raine prwf-ulL rAlmin INvut1n11nfly1'ialnst-11

rInILP5-1:5v1-vin T	 FT 1,11.11tinAni59111 Coat-A-Count Imlii314 "1/ Diagnostic Production

Corporation (DPC) 1_151-1,rvimffso.i3nn 6111,41n4 Solid Phase Radioimmunoassay

tvvitnins

5-11.1q1Jg

fl 1S J6R^ ldYA9^1 15 
cc

T:AlJEER3.11,1T FT LH FSH VDT:k1Ithi lu SHBGV1VIAILIMAnA3:1P;i1 2 n*.J 11-)LmAnoin

LtlAtl (Mean R) LOL'AnPYMP8'IMIAgMAInVIS'IU (standard error of the mean ; SEM)11-winill,A

In 2 n*.13.111,1nUL1131?J1.111'118MItIln Unpaired Student's t test 1.1n9nni;161 13 Pearson

Correlation 1,unn2vinvr1.41,41.4 MI rj '115s:-AIJ SHBG f11J T LL8Z,' FT Loz.-iAnpqn3A.n7,uanAdn1

T FT gonadotropin LH FSH LLt SHBG

NaM5'756P5-11:4 T LLB:: FT IAILIdn Mf13.a.,11%il 2 111701171TZA1J2fll 631`6`6'lqA3.11J11,1

T 1,dt11,1.4f11.191MItiffg orinrili 540.5 ± 18.76 ng/dl	 ± SEM) '1,culicuz.iinq;minT111"u9nyinriii

471.6 ± 17 4 3 ng/dl (R ± SEM) 11,31t1-1'13.1'1716P15-1Z-41/1'114r1F1INIJd'I 1,01110`111i1,16'11311:Inkkly1'11

F1N1 P < 0.02 A q i.,157,-,01 FT 1,A" til,1.,tnl.riinT_VhinT2411/iniT1J 2.18 ± 0.09 ng/dl (5( ± SEM)

T'ITATTULVill'IJ 1.73 ± 0.05 ng/dl	 ± SEM) ;11101'61-Inwl'ILmntivinlaIVI midnaPinfrinelAtinlil

finAnkiVin18i15117i P < 0.001 ((97nrlfi 1)

LH 1.1,11JARM(Tvl 2 n3.(31P12n3.1Lari p1nlriunAulLAn1al djua-13.1-11LPIT-12-'11-1111SrIM

INIJd'11111,01110'llefV66'1131‘L'itIkkIJITI'llAFIMI2t1113,11ntlIt1W -M ret11-1_1 LH 1,4 2_1	 3.87 ± 0.21

U/L (5? ± SEM) M ci.,:11.4ii3.r/inu5IE6Yinriti 4.24 ± 0.24 U/L (k ± SEM) (FM4 1)

KALI FSH	 118:581PT13.1

Lanffi'llEll'11311:1EAlk11118r0IP < 0.001 TAII FSH	 n224-1,Yinei11 4.60 ± 0.39

U/L (X ± SEM) 61,un3.1 6iIntiQll'ulithriu 7.50 ± 0.58 U/L 	 ± SEM) (fr-nr4 1)
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stiirl 2a PrimihriATIdimr'on'Au T riv SHBG 114 sii 2b AY1421.341^71.iirzwi'mtku T	 SHBG 1u

£111'1£1

E1.119 3a P'imihii-uiTtwiq lsz,ku FT riu SHBG 1u

n '4-

NS = not significant

Fiii(13b POn1.43.414iirv6n1n.A.1.1 FT	 SHBG 1u

NS = not significant
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rdvi 4a erru-ihniiainvi riqmq riv =kJ T

NS = not significant

Tull 4b fiT194341;i1461,14614€1A f J 51-,K11 FT

pm 4c PI7Th4lil11146:Ari'14tYltl (ii! 7:41J LH 	 pm 4d falIlti-241^1146.7.146'144Y1f.,1 TYLI SEAL FSH

NS = not significant

pir 4e ilT1741.11,11.6tWilltlf,i f11J Ittki SHBG
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SHBG INIA'11,1,1n3.111nUATTEIVIPi'lALTULiTalt_luriiin3.r-reitvanT5-4;adnlAuloilm

P < 0.01 =hi SHBG Ltmi1tertiltitt-m4tyint-Tu

30.85 ± 1.56 nmol/L (X SEM)1,1,1111,111'1T11/EILY1'1?1'1137.05 ± 1.72 nmol/L (5( ± SEM) (01'15-110 1)

111; 81in01 ra3.1141,16:51A7'IlTZAL1 SHBG eh] Sv A11J T 1,1,flZ; FT 1?_11,4fAilM Pearson correlation

SHBG VIPT13.1kria,d1,1,1111`111nruitatki T 0'11,1,e1I'ltIlUtf1554 ( r = 0.30189 0 P< 0.1) LLaz,'

(r = 0.59338 0 P < 0.001) LI,P11,uinup(Tholu'llmnn A91,1M'ILIN3.01,15nAd-11 SHBG t-Tu

FT Vi111,V1Inti'Tnwmiu,annup'YTIC,11SIP11 Correlation An viAlmapivtluta,nI11.rnaImnam/Tutlu

(FLIVi2a, 2b, 3a, 3b)

L&A`V1(1'13.1KLIYT1Z5.51A7'I5MNti1J51'hn'051.1141,1A1P1 gonadotropintlflrALI5ii`W SHBG IMt(1,45

Pearson correlation IAILI rj '1 nylmnajmATutluviniti rm I71.mA] FSH (r = 0.47888 0 P < 0.001)

SHBG (r = 0.354958 0 P < 0.005) IALL'AIPT1LIMAIS1141/1'11flUeftl FT (r = -0.48344 0

P < 0.001) AQuovrawtATufrnAdnlvnylli T UM,' LH 1a,1iUn Correlation PinLiNt1111,FiL1711,11,LVAII.:13A1

ilmn3A'Liv°,11,tfla,nrinlaurii] T LLM:%`11'111_nrm11i LH (VA 4a - 4e)

c.tw-Hlszkinflllatu T, FT, LH, FSH, 1,1,MA1_15411,1 SHBG 01015-1:51.11P,V111T11,1 11U L'&1:115t1t1

Lihtiritiszknauthutntr-rwv7u p-in Nnnnsgrn_4nItanIA-trir q vin\virli INudnTzAinflELiu

'11fl4tinuiyitn15',15kii' rI nnfill,uni nntAutn514	 (Vermeulen et a/.,1971;

Winter and Troen, 1982; Deslypere and Vermeulen, 1984; Vermeulen et al., 1996) (G1'15-4 2)

91nMTIA-ti,Ili7NLI'j ni1f1128MTH1VT1Tz,'A-1_1 T UM: FT Itin-3,r-Alna.rtintilyiup'Thdifltintiu

mmAAflltiul-vt,MTAilej,17v-iri'mzAnd61-1,u.rnulinwr.511.win

yn_i7-15zPt] T Ltaz FT sl,U1)'1UQ11?J9:231P1'la081 (Vermeulen et al., 1972; Prike and Doerr, 1973;

Ruben et a/., 1974; Baker et al., 1976) .6'fl4 1371A'11,1AP,19'111M5171'6"tialzA-11 T afrvi.iflual L713.1M51,11AU

LLLIM T 11.1117JU E2 (Estradiol) 1,1,8Z-'&15'nnn5-A2n573.11,1 T 1,19/1- fln9nnn5z,-LLAC4fl2 (Metabolic

Clearance rate ; MCR) flM1 IMULD, yin:,-minlillnnTflmflTH15':1,111i FT 1,aTh5On61ANsnnnn5smnn?

1-11 T LIAT_116'11S1U9LIALI11-d8'111)1093.1 61.1fl1MTLfal&15-1f1'15'5‘ q01% (Binding Capacity) °1.M1 SHBG

T (Tillenger et al., 1955; Baker et al., 1976)

N111511,P5-1:511-1A -12zki LH LLfl:,-, FSH vuud-IT:A] FSH Ql;;Jul,utnTAYITIlITAtoltiuraiirriu

IyitAtitnni 1,1-eiJCIZ0j5tliii LH llianvineu 018mPA'611-Ttilm;AuCiejniz.-Act.enntilinwitlup-in

(Swerdloff and Odell, 1968; Wide et al., 1973; Sparrow et al., 1980; Zumoff et al., 1982) 01NIA'1371

1,L051'11J FSH 0Q1 ;111,11,1.111t1,1c1;02:;;A'IJ	 '11 Zumoff 1,Lflt AM,' (1982) 1,1YILVIP1pad'l
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n811-inn4Atell1 FSH1,1,1TfIZO LH 1,3.iLITATJUL61_1811a413.11,V19:1I,141E1961_111flTlit3.111t1'60-1 6M,', (Testis

Atrophy) 6IAD'1 q 6r129-m p7nawdrIPHlrinwA'l Inhibin 1,14T1E12,reitl	 Inhibin 1.1011,1 selective
9,	 A	 si

inhibitor Tr FSH ars.irrAivialuvinu 171M1AJIAn LH LL8::' FSH 1,711.1'1JUQ,10U7SA111'1ULfJUrhlIJITIJ

-ntyYuD,t-m-4- (Swerdloff and Odell, 1968; Winters and Troen, 1982; Gray et al., 1991)	 2T11:1N

LIAVIN8d11,11141,1AlrZ6MIVIYM'INYiT_II,At34Sfl'11 ,N81 Leydig cell mass	 8221 (Tillenger et a/.,

1955; Kaler and Neaves, 1978) 1,1,111Q`c,-,SIEI rg-TU Sertoli cellliZtVitiz,1511,Afl3ArrriAllArm (Baker et

al., 1976; Zumoff et al., 1982)
,

nnesiannnti28fluA8m..m-1907, 111A'r n	 nolu 2 r13.1 fl`199:1V18'11,14q

ii'lktOt'l?V1A1.1A461A113.11 ? I''19:-,'8`61X1SMVIS'11,111,Ufl3.101 AllAni,rimm?Amitl yil LH 10z;

FSH dlunAmtneAsnwil''Vvnny..innn r n vqdhlt-uvrwriinn col	 ylnI,Mtuvit-

1,43.iim.isn-rwL5 rDry n	 tnAnemsfimtpIturdn	 olue:PsTITTIN g (6-Q9/11`,1711

1A,111.11AWSI1TNI 1,11U1110 Sertoli cell 03.1017 Inhibin Tv.,1`61181 741171nMAN8nnTIAUffinet,t (Baker et

al., 1976)

'Th-161,1411'111AdlOt'l q fl'ITt'1113111 6 MCR °Hl LH	 FSH 01AILIdl LH	 half life 1,unsz-,LLA

LAtmkurAn FSH A-1;4''''Ll11171 -11, 9kolu Circadian rhythm 11t1 LH l2i1I6f1TAf1iinflf13.IUT1,1,1°M1:50 FSH

122j7NuLdEl9nnil half life t1191-Al iiTISLI1ULIMN81AC,14 10171'11,13111,111141A"EleIWIJ FSH	
A

6/121,91,11Am-tzfiroAti LH flau9T1'4'3.irjn9z,'Qjliviu121-tn*.i/InfIlrYt1

?ZVI

NWIALP5''):511-WITZALI SHBG	 SHBG

t11514M2PAtlfil_1111.11A-Tifiej '11,4.1'1 (Davidson et al., 1983; Longcope et al., 1990; Vermeulen et

al., 1996) Ufln9nni,1 Anderson (1974) 6681', Longcope l L18:5M-1,1:: (1990) fl'11,N1J7'IT[1-1:171SHBG 111

0,11 FT LLz,' albumin - bound T qZ,'fl281 A1.49T q :.-Ad11,1 01?St2 	 1;AUliMAV1tilJ1'1OlA LI r 'l SHBG

A q '13.1K3.11/TUtlIVI'111_191 -11i1.1	 T 1,1-1TtII:5171P Qna.i& cguiriLi FT caldilk) correlation An AlLoidiu

6614rMA`131PT13.1K3,11alf1111A`11,181_1 (V] 2a,2b, 3a, 3b) vensnni',1'	 SHBG

SA13.1i11.4/6`191,17J1,1A11,1Aq'Hlfri82MS1)161 TIASZ-1,q3.1f1')SLIJAI E11,1T1,911114 E2 61„,131G48171'1 '11YI activity 'LIN

T 82a1 61,141Q11t1 (Barker et al., 1976)

ATLInnsiAnvra4Kmaai51-1AdnT6 -1fJefuntn.rt.,1 T FT gonadotropin LH 118:5 FSH S93.1Y11

SHBG lAllid'ThfltplAT13.1K3.1141,1f1W1`1111(311efIJ FSH	 SHBG 1,1.,runzkA2ymoT3.11Tutlu

aufTh FT	 T	 LH17,1\Svinl

	

	 In correlation An 6iltil66(9161h66u(M3Anrivrm&1Vu8luvInlmi
2,

fit! T LLa:511'11k1Uli rglel'IJ LH (rii 4a-4e) viltlflnqilsnLvmqinTisneo:1A51-1@nnupluiltnN13.11.inn
„

msnz,llej cvliAnkl T q ::',2 11,111,11,AIVIAlt'lq 70	 larlitle(1 FT 1,13.182Xla pitnq 501 LH

FSH 011Q11)IA-1 40 91 LLaZq ::',Q11.1`1 •11V161T1q 70 ilL1112q1.M'l Leydig cell hypofunction q:.'01.021)161
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tint), 40	 (Stearns et al., 1974) ;114 1MMMA'01ritilTi.4,7KtrumanViwun qn3.41.1`071..0-1T21,91.iiiii st Au FT

FSH	 SHBG %`t,riin.1:5171 LH 1,1,8:; T fill,thNumnnnA q 70.TMilflnT,1511.1n1 50-6011

Singh LL2tPt-1.1Z,' (1990) 1,LaZ,' Plymate LLa:58oz (1990) lAllYkl SHBGLItMnnqz..'Qinolquop.i

ifrlunfli13.11.40^wILLA q iiltrP2t W13.1t211 growth hormone (GH) IAA:: Insulin like growth factor I (IGF-I)

Tolut(il 2 PAIJa8n-17141 .2i1SHBG 1,1,8Z,A1541-1 2 9Z,'81L311 fl'6 -1q3.1 -Intu Uflflq 'lrld SHBG 6131

prra.&vV1.4t"luvinlatiriti Insulin

orraJ vvTu Tt1idnlmnnT PADAM ri1JTzkinn.ruLy18 T LLM,' FT Ltu yrud-onrns PADAM
%,

5IIIilmna:Aui .efinloft44-agrarryinntrimlvilmuLfll 	 1,1,nfl1 IA14 ITAPYY13.1kaaVI7S1 I?81)TrAs

LLatImvumA rruiAlmIrLivinkri.44Aq L.ft,18 q na.'1,85u81,11fl rITTIJI.Itly'1015'MVIn llopinonTlnu

rimlu LihAu 3.norAns:50189-innnia8a1 .n1Dt113.1uo/No61Nulmi-11131u q illam8Afllriul-ru7A]fl

ejn't.,13.in (George and Weiler, 1981; Kuafman and Vermeulen, 1990; Schiavi et al., 1990) '11.,nicutO

U -1151t1T11,11AIU R` -)3.1K3.01.4t"1,1.4vinli_nmtvidn12:-Ati T ritlyionmvin1LIN81 (Tsitouras et al., 1982;

Davidson et al. 1983; Knussman et al., 1986) UM,' Davidson LLM',01tIg": (1979) lAilAITZAJLIIJSZAMI

a qunanl	 (central nervous system) ilA rn_W1a-JATIODlirliV1'111,1A1Fi 1,1,flt'RrI13.1A111911'1113/1011,11U

Androgen dependent ‘1,141A-LIL'AIV-1,1191. 1111'1117LVIA -TJ013.11AIURQ'13,1K3.1141,1i TZ-'1A7`115ZAIJ T el-UM-1M1

TIMIll'llaVi(Swerdloff and Odell, 1968)

1,1Dr19'111&11Altidfl AT11,11,5'1%9Y11161AIP1 Vr11.1A`0111'1211'111,1AIM LM:5r1V1223.11(1`111,1AW1a2fl1L3.1fl
A

TiyAnnuL,1 6131MMRklefU111.47Aufiejno.in (Pfeiffer et al 1969; Verwoerdt et al., 1969; Schiavi et

al., 1988; Schiave et a/., 1990) Pfiffer LL:',-Rt-1.1z;,' (1969) 11'1`A'111'15WM°H1'6'151.1t11111'111:1AWILVI'lli

1,&&11-1J, Irl d'el111,r1mArunlontmflo `li_ILLA9	 lArud13718 qqaa.ivTufrititnqT8UVIS1 	 T2111A11/11:--

fld'lli11111WIVIA-11(6t16fillPlil,?J'AIU menopause utn9nni'svonulA-udfifliliyiu-rintIllE1031=PLi

T Ql ,q :5;311NoFinmvin1L11913.1-iond-riinwItAT:5Xii T An1,14(61AULI11111.,7AU (Tsitouras et a/.,

1982; Davidson et al., 1983; Knussman et al., 1986)

PQ'llJumnvinllifl1NflnnslAVAIk-Nni113idnVrimnuAnLinglg(6

0.DLnogriOnskjtotnangimluola:5rnslA-d.18q13.'LLpinpineuVn`Miflnanal:18s

171Y11,f1,11-1'11/1L6P-111ffillel-1,1flT4Wkil'121,1,UflW

lnulA'ArriulmiKTILInJ'N 'Iltnana3-4-11,nu .12,1(6u LLatdlun-nlowiLLuumplio)

fl'1917111,1',f'hkila71,1.itiNE111'Nfl i(19:411,161,1N8inA 01101u1,1AALIAQuAd'a3.i

3) 1,1.4113.12I'MQ114,1'11,11A'ElIi	 lkICAfln3.1-11.:iltSi r6-iwz-Asidn1 50-60 11 fl'199Z,1,3 TTEITY6C1

9L'INUMTLIATAILLIJMilblOtall.,It?.?-11i1-21,91,1 1,1N5-1z,' Stearns LLfl7,'At1,17.5 (1974)
v

J'1 6-1q 50	 1,i_11,1raLri2MS02S1 611t1Etaru T M11-`1,191D'1913.411`1,Mnnn2
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q v
PADAM 'n11,914	 PADAM ili1019 r13.1741J'ill?klarlUfl r?1119Z	 T

LiltokSiu q diuLAII 1XmAu	 uz:Atetinup rYTmi qu'lmt-liqz;Vriltuvrivril(bAsQl .14
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