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M35, SRS OMBREHESPICT A2 HNTIFERT A AT Ul (T), 512k
DAY RGEITVESDONE 7Y —F A MATa Ul (free T) %ME LATVIRNE O
R, BT RNT & 0BT e Lz RGO IEEE 622 (F¥ 75.7+6.7 %)
Xl L, T, free T IREE & HiIRAE D Gleason score (GS), FRPRHHI, PSA 25 % L.
EHIZHFMHERF L LT Body Mass Index (BMI), BRI~ —A—Th sl I Mas—»
¥ N RKGQER7TF F (NTX) EHEER~Y =D —CHhALMETHR T NI ) T+ AT 77 —F
(BAP), B#%E (BMD) & OMHEMOME 2 T-o7:. ZOMFHOHRE, AELMEAELLT
PSAHASEMETH 12 E THRMETH 2 A SNz, F72 BMI AR WEHED AT,
free TIEEPER VBB AR SN2, —FH T, free THEE & GS, KR Y, BMD, NTX,
BAP L OMICABEREREIA O o7, TALOMEL VK THEBRECERE L2FEIX
PSA BEDE L, BATHED MW SEEFT AR WIS E Z SNz SHIK T
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HOWCTAFNC R ZWHREMED T RIBE N, 5RO RO ERDLLEEbN. 72T
fii & free T HDOAATFERICTREEDSASND Z EH DY, SHROMFTIZENZENOEHRIY
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Table 1 Patients’ Characteristis (n = 62)

Variable Mean * SD (range) n(%)
Age (year) 75.7 * 6.3(61-88)
Testosterone
Total Testosterone (ng/ml) 43 £ 20(20-129)
Free Testosterone (pg/ml) 78 £ 28(28-172)
PSA (ng/ml) 63.7 = 104.3(5.0-4.8)
Gleason Score
<6 10(16.2)
7 26(41.9)
>3 26(419)
Clinical stage
Localized or localy advanced 52(839)
Lymph node metastasis 1(1.6)
Bone metastasis 9(14.5)

Serum bone marker
BAP(ug/L)
NTX (nmol BCE/L)

247 + 12.6(89-826)
12.3 + 4.3(6.6-29.3)

Bone mineral density
Total hip
Femoral neck
Lumber
Total forearm

08 = 0.1(04-1.1)
0.7 = 0.1(04-1.0)
1.0 = 02(06-1.5)
06 * 0.1(04-0.8)
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(GS), AR L KA T - 72, HARMIZIE GS X



WmOR R s
" a) Comparison of serum T by clinical stage 18 b) Comparison of serum free T by clinical stage
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Fig. 1 Comparison of serum T and free T by clinical stage
Mla means lymph node metastasis except the regional lymph node. M1b
means bone metastasis. The respective ranges (bars) as well as 10, 25, 50, 75
and 90% percentiles, are given. (determined by Mann-Whitney U-test).

6 LLF, 7, 8LLED 3BT TR 21T o 72, 1
RIRIIE TNM 02 L, B2 i %56
TR X B & IREOLEA, FoEHEE, R
% =N = DEALHE U B 720 BRI L & OBGE 2 5
EERAL L 7223, BISZBE O D2 SER & 72 iR
W& T, free TAHOMBIZDWTIIME %2175 7=
F-GARNER E LT, 5K, K&, Body Mass
Index (BMD), HH#EFLE L CTHHE SR8
== LTERN~—H—Th oI 112
7 =% v NKIGHER7F F (NTX) & BEE~—
H—THLMEFTHT NI T+ AT 75 —F
(BAP) %l LHEBHH Z1To72. BHEI_ZE
I AV F — X & # (Dual energy X-ray
absorptiometry: DEXA) (Hologic #:# QDR-2000)
WV CTRBVE T84 K (Total hip), KBREH
## (Femoral neck), FEME (Lumber) (L2-4), #&4
i {7 % (Total Forearm) ¢ BMD (bone mineral
density) Zi#l%E L7z

AR AT F 0 WL X AH BE B 4R C 1d Spearman rank
correlation & FIVEFAli L, Z#EM o HEIE Kruskal
Wallis test, 2 # M @ ¥ 1d Mann-Whitney U-test
WX e xR o7

L

TR OBRRIT R & 7 2 b A7 i
DI

1) TNM 5738 & T, free T OB H

% TNM 3 I2BWT T, free T OEICHEAIX
Boniahrol, 2512, RN T2 LR &R/
HEATHERE T3 OMICHEEAITRO LD -7 T (p=
0129), free T (p=0395). T3 LT & B
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() o3 fiER, BEE) OMICbAREETROR
o7z T (p=0848), free T (p=0702), Fizk
RS Mla LTS BB 269 5 Mlb #1C
BOLWTLAEAEEIRON 22 -72T (p=10865),
free T (p=0981) (Fig.1).

2) {AH#ET PSAfiE T, free T DA

BT PSA L T M, free T OB Z AT L
72 %% H13 Spearman O NE A7 AH B o ¥ € 12 B W T,
PSA 2SEET® 512 EA R T 2MEAE T 2 A
Bohs (rs=—0306, p=0017) {rs i Spearman
rank correlation DAHBRED 235, free TIZBWT
BAHEERZMHERIR N7 s= —022, p=
0.104) (Fig. 2).

3) Gleason Score (GS) & T, free T ®BYji

GS6 L'F, 7, 8L ED3IEIZHTTT, free T
DRI 21T -7 2 A, WTNOIEIZEBWT
LEGSOFEE T (p=0980), free T (p=0853)
LREMICHERMEEY AL DR -7z (Fig. 3).
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1) 4F#ie T, free T OHE

L T, free THOMBIIZOWTIZFERE T
TIAEELZMEEZRE L o722 (rs=0001, p
=0961), free T L DK TIIBFEZADOHB %R
® (rs= —0283, p=0044), HETHLIIEHE
2 free T 2K T3 2 AR S N7z (Fig. 4).

2) ¥, k&, BMI & T, free T DY

B, KEET, free TERHELHEZAED
ol (BE T rs=—0071, p=0612, free T
rs =0.140, p=0338) (K& : T rs= —0270, p=
0540, free T rs= —0.122, p=0402). & b 1§
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a) Relationship between serum T and PSA b) Relationship between serum free T and PSA
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Fig. 2 Relationship between serum T, free T and PSA
The line means a regression line and rs means coefficient of Spearman rank
correlation. Serum T is significantly negatively correlated with PSA, but se-
rum free T is not significantly correlated with PSA. (determined by Spear-
man rank correlation).
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Fig. 3 Comparison of serum T and free T by Gleason score
The respective ranges (bars) as well as 10, 25, 50, 75 and 90% percentiles, are
given. (determined by Kruskal Wallis test).

a) Relationship between serum T and age b) Relationship between serum free T and age
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Fig. 4 Relationship between serum T, free T and age
The line means a regression line and rs means coefficient of Spearman rank
correlation. Serum T is not significantly correlated with age, but serum free T

is significantly negatively correlated with age. (determined by Spearman
rank correlation).

PRZM 2 L Bbns BMITId, TSI  fAEE S5 BMIDIFIEHETHS BMI22 UL &
7N TuRIFEBMI2MEMETH Y, BOMBELS UTORICH T CTHRED T, free T OIREZ K
Hoh7 (rs=—0305 p=0029). free TEBMI 2 &BMI2Z2M EDOBEICBWTHZICT (p=
DI AEEZIALN LD -2 (rs= —0251, 0021), free T (p=0017) L HIKMETHDHZ &
p=0081) (Fig.5). L#L, HARBRWMFPXOEE  29r3hiz (Fig 6).
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a) Relationship between serum T and BMI
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b) Relationship between serum free T and BMI

rs=-0. 305, p=0. 029
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Fig. 5 Relationship between serum T, free T and BMI
The line means a regression line and rs means coefficient of Spearman rank
correlation. Serum T is significantly negatively correlated with BMI, but se-
rum free T is not significantly correlated with BMI. (determined by Spear-

man rank correlation).

a) Comparison of serum T by BMI

b) Comparison of serum free T by BMI
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Fig. 6 Comparison of serum T and free T by BMI
The respective ranges (bars) as well as 10, 25, 50, 75 and 90% percentiles, are
given. (determined by Mann-Whitney U-test).

3) FHEHER (BRH~—I—,
free T OFH

(1) BMD & T, free T OHIE

B OBHERREOFHHIZ LT L b &2 OFoF
WM 2 OB RV —ED RFIZ . 40l
EEREATRTIZOWTBMD & T, free T iz
ZhENHB L7, T L % BMD O LTI
Lumber: p =0.135, Femoral neck: p =0.867,
Total hip: p =0.299, Total F: p=0.820 L\ §id
HEXz2lb ol free TS KL Lumber:
p =0.222, Femoral neck: p =0.963, Total hip:
p =0486, Total F: p=0583 & A& =M% ED
Ripolz.

2) BRH~—H—& T, free THOHY

B~ =5 —TdH 5 BAP & T & p = 0490,
free Tidp=0754 LW H & AZRMEERD %
Mol BWIN—H—THAHNTX D TlEp=
0329, free TIEp=0949 THH T HLH A RLAM

BMD) & T,
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T1 ng/ml LLF D54 O AR IR & ORI
LB LoHELH Y Y ZOREHBRIZOVTIE
BWSN TR EIATHA. FhlbiLbildiE
Hi L BANEE IS B VT T A P AT 1 VRIS
B0 THhiuE, & 5ITHEFT L-FIEBAERTIE X
LT A MAT U VIREICEET LN E 2 T
W 247 o 7223, WOETE T A P AT 0 Y OfEIC
HEETRD LN ol

2) HiVIRIEBWIEE PSA & T, free T ORI

PSA & T, free TOMRMETIZIPSA &L TIZB
WCOREADHHEDPALNT2. TAPATE VR
PSA 125 2 538 & L C, androgen deprivation
therapy (ADT) %1479 & PSA 2ME T 9 % F 1L H]
VIFERIHICBWTHENIZASLNTWS 2L TH
Lh, FHLNNVETHTFLTBEBLTMlHE LIV K
DIETH BT AP AT YDA PSA IZE DR
e A 5.2 B ) P OonTIE—ED RRIE 4R
V. Morgenthaler 513 T3.0 ng/ml BLF D &R T
yrRur Y ROBETIE, flE TR O
M PSA DSIEH Td - T AR O AW EH
4% LBH LD ZVZ R, KFAMATE VI
PSA ZfKF & PSA OFEM: 2407 5 WRET: % ¥
BHLTHBHY, bhibhofEe 38 e) TE
PSA OO %2 #iis L CTw 4. Schalz & &1
R EREZ R E LIS T T3.0ng/ml L k& DL
TO#TPSA DEIZHEAN R ONT GS8 L Lo
HCTHBICPSADBMETHLELTWAEY, La
L, :h%@ﬁii 3T, free T & PSA #L#K§ 5%
53 T staging % GS % 5513 912
L“Ciob PSA T8 % 5. 2 B REMED S 5 K128
T L TWBLUEENEYRD L. bhvbhoatd &b
BhHELENENRLEDHRPELNT VLD, T,
free T & PSA OB4RYEZ M5 3 5 1213 PSA O
WZHBE G2 9 2RF R LERINITIRNTT 2 LB
brlEZohl.

¥ 72, PSA Tﬁ IRIEO Y X 7 T L
ENBH LI, EHRBEO PSA failure R TH %59

h%@@koténfw . T ANATO YW
SEFI DT PSAfHIEEMETH L &) Z LiE, &
TAMATE VEBETHE L7EIEZ 0EITHED
N7 EEPEFT R SEWETH B 2 k%Twa
WREELDH D, ZORKEE LT, ARTDIEFIC
ZFXTU/%M%&?%Wi%ﬁ%?Mi%%
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,METF A M AT R VEBICBWT, ThoEdh T
UZE&%? RETHEICARBEVSIAT
DREFE~DOLEAL R EAHER S 7z, 4 free T fH
TIEAEETIRDOLNT, THOATHEAEHHMER
SN2 E0, SHRIIEHMEMT LTV LE
W HATRE Bbh:.

3) GS & T, free T ®BRMEICOWT

Schalz & & T30 ng/ml UL F O 8T GS72+1.2,
T30ng/ml L EORETGS62 + 1.3 L AFEAETRD
B S CAT I IRE ) A2 BE L, E6I
GS5 LT, GS6, GS7, GS8 UL LT T iRE%x b
B35 LGS LM AHEEL D HiEIK
MolzZ ExHiELTwaY. F7- Botto HIXF L
GS7 T3 Predominant Gleason pattern 4 D#DF
BAZIC TEEMWZ EZHELTWwEY, L
AL, Salonia 5 (ZHI V. IR4H 2 jiifT S L7z 673 A
ARG L L7z 3k — MJFZET Gleason score & T fif
BERZWEORELTWBEY, Rif7ETH % GS
DEEZBWTT, free TIREICAEEZIED LN
otz HEROMEEXT OATHRFI SN D
THY, Sl free TIZBWTHAMIETIIAHEA
BRER oI LIEGS LT A MATH Y ORMR
WIS T 2 EERMFETHo 2 b/, 2hb
DI T A M AT 0 VIREEREO S WY
FIERITEVIBELSOHETH HH%, HLE
EHEE A RDST A b AT 0 A HIEIGICE <k o)
HyH Y, Schalz HiF—HEHEBEDOIHHHT ~ F
a sy REOIREOE A1 40 ~ 49 T 162%, 50
~ 597K T 20%, 60~ 69 % T 226%, 80 %Ll LT
26% &\ WIS LT, R SL IR R UL 50 ~
59 7% T 295%, 60 ~ 69 % T 30.3%, 70 ~ 79 % T
388%, 80 LA L T429% &t L CHB D IEEEIC
BOTHET A MAT 0 VIRBOBENS W L &3
HBLTWBEY, S SIZHI B EICB W TR
WL PR AN 2 179 % & T, free T O LA
S5, AL RIE O B Rl LB T bR
WMERTLTHINODELER N EwEFSbh
TWwaY, RN E LTI BEOEY 35w 5
V82712 & A negative feedback 25l ST 5
A5, SHUCH LTI oRN IR R T R e L
7P EEBECIIEHMIASTE T, —iEEE & O
HFOLERSHDLEEZ SN
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Hi LR H O RMEN E 7T A A7 0 Y
DR

D) & T, free T OBIREEIZOWT

WK DO BB TEIMERIC X VT A h A5 vt
T 9 % 720 KR EN G4 D consensus meeting
DHA KT A4 >~ (2001 4), Lunenfeld 512 & 5%
ISA (The International Society of Andrology),
ISSAM (The International Society for the Study
of the Aging Male), EAU (The European
Association of Urology) @ Recommendation T %
BT APATOYOMEZWET S EHHEIRINT
W5, L, KFOREDIEOBE» LT A b
AT 0 LIS X 2R DD THETH S & S
N, — BT 2 N AT A EICEE &
DBICHATHEEDLRTVBEY, bhvbhogest
FECBWTHERE T Tldp=0961 LHIPEZE R
EHRVDIZH LT, free T TIRERHTHLIZEH
Bl free TH»MRT T AMM2R S (p=0044),
ARIEDOBNABE— IS LN TV DERD, Fink
A S R CENI R RE RIS D FMOHIE 2
LHRIPIR SN

2) HHHEFER L T, freeT OBRMEICOWT

T, free TOHENOMERIZHT 2 #HE 3% <,
andorogen deprivation therapy # fiiff SN Tw 5
BEOBHEEOKTOWME T oficd, 75714
WEDO LNV THRRA WD D 5. BHFMIE~D
EHE LTWET, free TZE&L7 v Fuyr VidE
B F 72— B growth hormone (GH) Z4+L
TGS & OE Mo - stz RAE L,
TR = AZWHIT S 2L ) B E S
5 & &N, ORI Transforming growth factor-
B (TGF-B), Insulin-like growth factor (IGF) 7
EORBLETHEHALICT v Fuar iR T 2 L D
NTWwa., BEfE~offHE LTiEf v —aA
¥ > (IL)-6 2585 Ml % AL 3 2 o 2 33 %
PERDSHE X TWwB1920 o o LB 2
5bh, FNGWEERTREOERZT A N AT
VIRTRICIZEEEORTAR O N, T8 HE
R=A—DLAPROND L XY, HHEHTOT A
FAT O MEEEEE, FEEAH Y- —L M
PR OLNEOTE R ETFHLE LAL, &
BOHLNDONORETTIE T, free T & BMD B XU
HR#~—7—TH2% BAP, NTX & OMIZHIBIR
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RIS NG o7z, TAEREOFHBRIEICOWT
BEMEFLEHIICTFAMATO YLD A M
UL EEL TS EDOHERDH S, Woo 5
1% 1158 A o [E A 53 % % %} 5212 prospective 12 4
EM o BMD & T, free T, E2 (estradiol), bioE2
(bioavailable estradiol), SHBG (sex hormone
binding globulin) & bZMEL/zE A T, free
T CRAEBLRMEERD L7205 LT, E2
T total hip BMD T (p =005 D% D,
bio E2 Tl total hip BMD T (p=0.001), Femoral
neck BMD Ti¥ (p=001) ® E2 X Y 5 AR
ALNI2Z L RELTVDEDY. FAMATT VA
BEEEZRTERICOWTOREIZL VA, T2+
sy EERENCEEE S5 X ARTORTIEED
BeENIREN DO TH LMD 5. £
ADT 2 fifT L CW A EHIEIBMDI T & L b i2T
ZPMAFRUMEFTLTWAR, T a4 v %2a
fiL TV ARVEESIFEAETHY), TAMATH
vizvuvwy—Bickh A bar i by A%
BaFozoT A bar Y OMEIT LTV 2
WhrHsb, ZOZLEWHLPIITLHICE, A
FUORRDEOMMERPET LEEZON
7z.

3) BMI & T, free T ®BHRIEIZOWT
TIZDOWTIZBMI &L 0HEOMBEDFEH S, T,
free T )7L b BMI22 DL EOBECTERETH S Z &
HREH S 7z HAMRGFR0R&HEIC X % & BMI
DA T 185 HKiii & AR, 185 LL I 25 i % i
R, 25 DLk 30 2 Ml (105), 30 DLk 35 %
2 HRGE (2 FF), 35 Lk 40 R 2 HREE (3 ),
40 DL 2w (4 5) &4 sh, bhvbhioitg
DT LA EPEBAEREIHL LTV 20700
T, free T 7ML &3 L b & v 9 DI Tlds
WA, X ) BMIASEWEIAI2R Sz & F 2 7.
M7 A MAT U AEO BF TR TTREE &
KBRBG DSV 2\ 7280125 A b A5 0 VDS E T S
DU REVED D 5 34 M OMETTIE Z DR %2 B & A
Wb LiETELw. LarLInFTcodfilD
TAMNAT B AEPEETD B AR NVE VHRED
S BIF gtk b2 L9, F727 A MAT
O MEASE ARV E v BEEGAT % ORI o 3
TN & 2 T B i B 5 e U ML 5 B 52 7 & D 5 BRI 202
DI VIREEA D D, BFFTOT A PATT Y
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fEASHR NV E Y HEEOEREZ KT 259 Z TEHT
H % HEMEATRIE S /e

3. WIVEEREEZ O TAHE free T HIZDOWT

FINFETORFHRTRLZL I ICHBIZX
0 T & free T DFFTHERO—FIZTRBEDR S 7z,
FER OB TR, T 2MEH S5 Z & D% oS,
free T DHHBAWFAIERTEH N EOWMEDH 5.
OUHLbNORRD ZOHANIB W TIIHEIICE S
FE TR SN AD, free T HMEF 3 2 @A) 78
AOLNLZELEHY, free TOFINL Y FEEEK
MLTWBIREMELHEETER ., TNHDOHEL
D ASHBOMERE 2 BB, TR TRL, free
T OMFHILETH S L EZ b7z

L E OMEHI AT IR OWBHERT T A M AT O v
fili, 4%\C free T fifl & i 32 WA B E O FARIGFT R %
HERNEFIZOWTHE L7 TOMETH 5.
FEBGIEA D % HEE M i 2 5 ) OIEHETH 2
HERE % GO T WHN R B E ORER O T A N A
7O VREHE AL R E RN I FEEATR S
N7z, F 7200 IE OBRIRFT R & D i Tl Gleason
score, FREBPE 7 A M 250 YEICHE % 320
Llholzd, PSALTAMAT O /EICADHIY
AHRHOLNI E XD, ETETIE T HEAPC T RENE
BRSNS HROBETRE L Bbh /.
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THE ASSOCIATION BETWEEN SERUM TESTOSTERONE LEVEL
AND CLINICAL AND PHYSICAL BACKGROUND FACTORS
IN THE PROSTATE CANCER PATIENT

Takehiko NAKASATO, Takashi FUKAGAL Yu OGAWA,
Motoko SUGAHARA, Takayuki ASO and Yoshio OGAWA

Department of Urology, Showa University School of Medicine

Abstract —— It is reported that serum testosterone exerts various effects on the human body with
prostate cancer. One of the testosterone actions is prostate cancer activity, and another testosterone ac-
tion affects the physical condition of prostate cancer patients, such as body mass index (BMI) and bone
mineral density (BMD). It is reported that free testosterone has more biochemical activity than total
testosterone, thus we examined the relationship between the serum testosterone (total T and free T)
level and Gleason score (GS), clinical stage and PSA level of the untreated prostate cancer patients. We
also examined the relation between serum testosterone and physical condition, such as BMI, BAP, NTX
and BMD. No significant relation was seen between T and GS, clinical stage, BAP, NTX and BMD, how-
ever PSA values and serum T level showed an inverse association. This result indicates that the pros-
tate cancer that grows under low testosterone level may have higher malignancy. Another interesting
result was the patients with high BMI showed a lower testosterone level. This result may indicate that
the prostate cancer patients with higher BMI may have a disadvantage of toxicity of hormone treatment
that may increase the risk of cardiovascular events. Statistical analysis showed some differing results be-
tween T and free T in our study. We suggest both T and free T should be measured in order to investi-
gate the role of testosterone. Upon elucidation of this role, the prospects of further examination will in-
crease in the future.
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