KRR SR SRR 3748 1B 1188 199618 115 1239
Korean J. Urol, Vel 37, No. 11, p.1239~1246, November, 1996

ARE AL AR W 22 3hekA
FrzAFEA W

olgtiztdsta A vwrlidGnd, JAFATL AXLAGY,
QAT el 9 v g m

S8 - ST AR - YR - AN
=Abstract=

Immunohistochemical Androgen Receptor Change
of Relapsed Prostate Cancer After Castration

Hak Ryong Choi, Sang Won Han*, Bong Suk Shim, Young Yo Park
and Sung Won Kwon

From the Department of Urology, Ewha Medical Reserch Center, Ewha Womans University
and Yonsei University* College of Medicine, Seoul Korea

We tried to find out any differences between initial characteristics of androgen receptors and
of relapse after castration in 6 stage D2 prostatic cancer (mean age, 68.74.6) (Gleason score S,
8, 9 ; 1, 3, 2 patients respectively), with immunchistochemical cxpression using the mouse
monoclonal antibody against human androgen receptor. The prostate specimens were obtained by
cither transrectal needle biopsy or transurethral resection at the time of initial disgnosis and of
relapse following castration. The age matched 6 benign prostatic hyperplasia (BPH) specimens
were used as control. 200 cancer cells were chosen and staining intensity of each nuclei was
graded (0-absent, +1-weak, +2-moderate, +3-strong) from randomly selected and photographed
from 10 different fields of each specimen.

The means of staining intensity of nuclei from BPH and prostatic canser before treatment were
1.93+0.03 and 1.59+0.03 respectively (p<0.05). At the time of relapse after bilateral
orchiectomy (mean, 24.5+ 5.0months), the mean staining intensity of nuclei of all cancer patients
(1.3810.03) was significantly different from that of before treatment (p<0.05). But in individual
comparison, we could find the decrement in only 2 patients. The intervals of relapse from
castration of these two patients (29 and 32 months) were longer than the mean of 6 patients.

In conclusion, androgen receptors are still expressed significantly after castration in prostatic
cancer, In some patients (2/6), castration down regulates the expression of andregen receptors
and the down regulation closcly correlated with the relapse time.
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Table 1. Profiles of metastatic prostalic cancer

patients
Pt. No. Age  Gleason  Relapse time

(years) score (months)

1 716 8 17

2 63.4 g 32

3 81.7 5 43

4 87.5 g 14

5 50.2 8 29

6 60.0 8 12
vMeaniSE 68.7+4.6 78106 245450
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Fig. 1. Immunohistochemical staining for androgen receptor. A, negative contrél. B, positive control of BPH
shows strong homogenous nuclear staining intensity, There is no gross difference in staining intensity between
initial(C) and at the time of relapse after orchiectomy(D) for prostate cancer( x 200).
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Fig. 2. Immunohistochemical of androgen
receptor in relapsed prostate cancer following
orchiectomy. The nuclear staining intensity is
relatively inhomogenous and some nuclei show
typical defect of staining (halo) (< 400).
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Fig. 3. Comparison of staining instensitz between
BPH and prostatic cancer patients®, *: Mann-
Whitney U test, **: Statistically significant.
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Fig. 8. Individual change of staining intensity in ¢
prostatic cancer patients at the time of relapse after
castration*. *: Wilcoxon signed rank test, **:
Statistically significant,
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Fig. 4. Comparison of staining intensity in
prostatic cancer at the time of initial diagnosis and
of relapse after orchiectomy®. *: Wilcoxon signed
rank test, **: Statistically significant, ***: Mean
zelapse time after orchiectomy (months); 24.5+5.0.
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Fig. 6. Correlation between relapse time and
staining intensity. *: Simple regression analysis and
F-test.
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" (Initial intensity-intensity at the time of relapse)

Initial intensity

**: Simple regression analysis and F-test.

A A A ZH A R 70~80%7) A4 =) 3 A}
HAME AAGAY} FAEE] D22 A}
W AgAe] g5 o) AR A Fo]EDS, APA
2] ol F& &4 L 0] &5k o]u] 24]9)
A ARE GAEEE Adsle el APA
gl AEYYHer o} 88 ol% AAAAE &
Bae Aol AgAgy 593 A gyye
E ol4= 3 it

A3 dekas ERAR} Aol e A Sl
FEH AR HE ol e FAERS Ao
ARALE 2AAND $& g7} 5o g2
Age APAL AR Bzayd Ssicn
25 UTh AR R dolyd AYPMetes YA
BE AD3HE W 8L 0~80% A=
@A gen A AYAG w5} o] 2ol
A} sl e A2 RE Bt ¢te| x)un
YL MY 5 gl BFo| 2 A A gl
A o] 549 duogs GAXs) =g
ol HelEye AxE s Yus
G Ee o|RY HEL R oHHm YR T}
€ #7149 7t e FAE R go] 25
HH A g7ihe 29w t=ag 924 ¢
AZ7E vlelEYGAER AP H=? A3
e glon old g WS T oly uhy
1A gkstet. Borelu 2 Aol AYgela
EE2A 59 A¥4E dag N AEE o)y 2
Z & &}

x 10X %)

T2 FEL FEo| TSR} B
oo ojaf LAF Murl AgEe] B8 A4
7F 2430 ML BlEE RP o R o] Fo
Aot AN AE2AFEAE e sz
EEFE FEA ) nlAVIA B AW F2
EARSY A Fol AANAY 1Y 2
2l EEAT FAE T AL dAe
2HZo| = F &R FEAG) oo FLA )
o) a8 A (down regulation), W 2
ZTE2E A ZELAe 4 =3HG
(up reguiation). et FYHAo)ME ofzg
Heol AUE HEHE A 2= G 1 o) %
< AEANA tesAdL AR A Ee) ]S
fAl8E 2 W ola A2 e AR E W
Holng A Adshd A4 AP 4
Az ¢tegAFEA 2 M o) Fef A4y
AE ZAH7E 2AME Rojz] WEo|ck B4 AY
AollA o2 APAY =z ofE:xe A
Hde 2H9x A8 R 984 ne
ot ol HellA AdBHA2QFe 98 AgnLT
e ¢z v &g etzte AT Aale) Aby
o AR FollA 47 (central zone)e ¢}
TH% FYTHe] gEhE AYTERREE
F5% F 9t F I gostddord He
dEgA Ado 9§ AYNEH = sl oy
ol FEoNnt Al A ojn] & ® Al o|t).

B AYA L duEdo}l WA Q= @
Hatg FEs ASHe A BaAd Ay
Ao QERA S FAstd e goap x1}x)
%ot oA Adsle o fFol Ftm gua
A Ho 28 dAxe) 2o oedln g
EA Wz Axad e 24840 B4
3 &8 A= 242 e Aol AMA| o) H2
AP Gl =gl $844 D3 dAY
AFFO| o)l HP™ ™ oA =@ oxx
B3 Jud A8 29E AL oA g
B duzAeEH9) THo] 2 2 vmA
SdEs ke Rags® 2R F oAy}
212 73t dERAFEAY] TH Ao
Fasde, F 399 AR QoA ES
Ao FRA E = Ade] gl s, 2 A
e AAE AR Ut )5 7 gy
AL AGN 28 TEAE T AWSGE o
Aoz gt RS g Hozn s}
3 AME Bd AFHr] QI Ed) cl5e ARz




1244 5k, 49, AEA, g e, A4

e e 2439 24e] 84w AAE
gA 7 ol Yok 28R B dgdas 2
& BAdA S At FA Y TEX R F AL
89 E W e AL =4S o] 45k
A d A3 AG 23 E AL At
AdAe g AF At A8 Q7= A
3 AAC glen AdAY JAZFEE A
v o] 7)13k ) {98 @A Asdch 9 4
Zke] atolld A AR A HAF= A
o] & gAPxe] FaHEE MG v
A3AF A Ak ojERFE GuzAdE
A0 BHAER sod £ e A”NLEA
ol ctugAdl gELE AL H = AN F
Adatell A3 o2 BEe AR AM A
I A 229 Aolof A HE & el
Atz Yzidel o2l o] B} & {0 st
ok g 4o AA F ALF APAY A LA
E AGd Ane ezl &7 #2490
= Aol o| 25 E o9 F@el 7%
gy, ol ¢tz 2o Zhgol glelm oW 84
d A EA = 2 F4-A o dF {4 A
HE AT E 3, a2y dERAFEAS UA
Uk ol= go)d AXY Ao A &2
Zo)ate A Zelth I delA] AAZ 459
A A EoM veld "halo” &) IER
AL g el A3E gnlste HAA o A
ZaAbe] ¢ FF e vdehdes AR e H4
314 ¢t

o] o] AW zRe AT HEHY
AT =Sy gAe Sy =9 F3RE
Aoz Ho|7]= dlAIg o] =3 R ¢
Ad Aoz whdc. gusta AA - AR
b =, g on ey ugEAdolgt
o B9 s M F AR A5 EZHFS
A7d FraA e S A A A F
9] QAL EA $A Aol Her A9
x4 wet GER olue VAL EEAY
ojgt= €913 f9RE M ey &
Z, szgont HAAl mi= AAl F2] 2P
2| g A sl 535 7] W&ol

2 B

Qar ez GERA &Y Aoy APAY
o) AR rmA v ER A

HAgtel Q=LA A3E B x5
FMog ndg Ax, APRAGA Lol BE£E
A gre G=RAeEA) wdn 49
Ao g Hol7|E AW o= I3 BEAHA 4
249 RAow FR AL s AMF AR
A E =, dA4Hor ugal ul9F:A g
2 B s A ENME o AE ez
A7 FHeA FHEY AL I Al AL F
o gt Afaa dd Aol A= g
stz dute) okt G0 W Eelok o
g APALGAE] Y23 A= U
ZE44 olde WdA 89 F d3AE
AAL £ A Fo] A g Fb A7)
¥ asica 4z,

Z2ogd

1A & 27 A9 A 4999
733 A o ) B A 1987; 29: 505-15.

2. 0183, vt . AP 30 ¥E dY
A4, dlgnl 2] 1989 ;30 :502-8.

3. Murphy GP, Natarajan N, Pontes JE, Schmitz
RL, Smart CR, Schmidt JD, et al. The national
survey of prostate cancer in the United States
by the American College of Surgeons. J Urol
1982; 127: 928-34.

4. Huggins C, Hodges CV. The effect of castration,
of estrogen and of androgen injection on serum
phosphatase in mefastatic carcinoma of the
prostate. Cancer Res 1941; 1: 293-7.

5. Walsh PC. Physiologic basis for hormonal
therapy in carcinoma of the prostate. Urol Clin
North Am 1975; 2: 125-40,

6. Stamey TA, Mcneal JE. Adenecarcinoma of the
prostate. In: Walsh PC, Retik AB, Stamey TA,
Vaughan ED Ji, editors. Campbell's Urology.
(th ed. Philadelphia: Saunders, 1992; 1159-221.

7. Trachtenberg J, Walsh PC., Corelation of
prostatc nuclear androgen receptor content with
duration of response and survival following
hormonal therapy in advanced prostate cancer.
T Urol 1982; 127: 466-71.

8. Brendler CB, Issacs JT, Follanshee Al, Walsh
PC. The usc of multiple variable to predict
response to cadocrine therapy in carcinoma of




10,

11,

12.

13,

14.

1s.

16.

17.

18.

AAT ALY AYALNN B 2A 84 Qe A4gale] 0t

the prostate: A preliminary report. I Ural 1984;
131: 694-700.

. Diamond DA, Barrack ER, The relationship of

androgen  receptor

responsivencss  in

levels to  androgen
the Dunning R3327 rmat
prostate tumor sublines. J Urol 1984; 132: 821-7,
Chodak GW, Kranc DM, Puy LA, Takeda H,
Johnson K, Chang C. Nuclear localization of
androgen receptor in heterogenous samples of
nomal, hyperplastic and neeplastic  human
prostate, I Urol 1992; 147: 798-803,
Sadi MV, Walkh PC, ER.
Immunchistochemical study of androgen

Barrack

teceptors in metastatic prostate cancer. Cancer
1991; 67: 3057-64.

Miyameote KK, McSherry SA, Dent GA, Sar M,
Wilson EM, French FS, et al. J Urol 1993; 149:
1015-9,

Gleason DF, Mellinger GT, the Veterans
Administration Coopetative Urological Research
Group. Prediction of prognosis for prostatic
adenocarcinoma by combined histological grading
and clinical staging. J Urol 1974; 111: 58-64.
Lesser B, Bruchovsky N, The effect of
testosterone, 5  alpha-dihydrotestosterone, and
adenosine 3, S-monophosphate on  cell
proliferation and differentiation in rat prostate.
Biochem Biophys Acta 1973; 308: 426-37.
Juniewicz PE, Hoekstra $J, Lemp BM, Rarbolt
TA, Devin JA, Gauthier E, et al. Effect of
combination treatment with Zanoterone (WIN
49596}, a steroidal androgen receptor antagonist,
and Finasteride (MK-908), a steroidal 5 alpha-
reductase inhibitor, on the rpostate and testes of
Beagle dogs. Endocrinology 1993; 133: 904-13.
Schroder FI, Westethof M, Bosch RJLH,
Kurth KH. Benign prostatic hyperplasis treated
by castration or the LH-RH analogue buserelin:
A report on & cases. Eur Urol 1086; 12: 318.21.
Drage JR, Santen RI, Lipton A, Worgul TJ,
Harvey HA, Boucher A, et al. Clinical effect of
aminogiutethimide medical adrenalectomy in
the treatment of 43 patients with advanced
prostatic carcinoma, Cancer 1984; 53: 1447-50.
Crawford ED, Nabors WL. Total androgen

20.

21

22

24

25,

|26

27

. Bruchovsky N, Rennie

1245

ablation: American experience. Urol Clin North
Am 1991; 18: 55-63.

. Benis L, Smith P, Carneire de Moura JL,

Newling D, Bono A, Keuppens F, et al. Total
abdrogen ablation: Evropean experience. Urol
Clin North Am 1991; 18: 65-73,

Beland G, Elhilali M, Fradet Y, Laroche B,
Ramsey EW, Trachetenberg J, et al, Total
ablation: Canadian experience. Urol Clin North
Am. 1991; 18: 75-82.

Isaacs JT, Kyprianou N. Development of
androgen independent tomor cells and their
implication for the treatment of prostatic cancer.
Urol Res 1987; 15: 133-8.

Isaacs JT, Schulze H, Coffey DS. Development
of androgen resistance in prostatic cancer. Prog
Clin Biol Res 1987; 243A: 21-31.

DS, Coldman AJ,
Goldenberg SI, To M, Lawson D. Effects of
androgen withdrawal on teh stem cell composition
of the Shionogi carcinoma. Cancer Res 199 50;
2275-82.

Marcelli M, Tilley WD, Wilson CM, Griffin JE,
Wilson JD, Mcphaul MF, Definition of the
human androgen receptor gene stricturc permits
the identification of mutations that cause androgen
resistance, Premature fermination of the receptor
protein of aminoacid residue 588 causes complete
androgen resistance. Mol Endocrinol 1990; 4:
1105-16.

Ruizeveld de Winter JA, van Weerden WM,
Faver PW, van Steenbrugge GJ, Trapman J,
Brinkmann AO, et al. Regulstion of andropen
receplor expression in the human heterotransplan-
table prostate carcinoma PC-52. Endocrinology
1992; 131: 3045-50,

Prins GS, Birch L. Immunohistochemical analysis
of androgen receptor along the ducts of the
scpavate rat prostate lobes after androgen
withdrawal and replacement. Endocrinotogy 1993;
132: 169-78.

McNeal JE. Origin and evolution of benign
prostatic cnlargement. Invest Urol 1978; 15:
340-5.

. McNeal JE. Normmal histology of the prostate.




Am J Surg Pathol 1989;1 2; 619-33.

29. Fentie DD, LEskey WH, McBlain WA
Applicability of nuclear antipen receptor
quantification to human prostatic adenocarcinoma.
T Urol 1586; 135: 167-73.

30. Benson Jr RC, Goman PA, O'Brien PC,
Holicky EL, WVeneziale CM. Rclationship

31,

between androgen receptor binding activity in
human prostate cancer and clinical response foe
endocrine therapy. Cancer 1987; 5%: 159%-606.

Van Aubel, Bolt de Vries ], Blankenstein MA,
Schroder FH. Prediction of time fo progression
after orchicctorny by fhe nuclear androgen
receptor  content  from multiple  biopsy






