fEMEEEE, 25(3) : 228~245, 1977

B 32 BB o M & %
¥ 2 #H wmAREME~OERrVEVYORE

m R i
BMRPELIIRBBERE CEE « MM &L

TISSUE CULTURE OF PROSTATIC TUMORS [

THE EFFECT OF SEX HORMONES UPON PRIMARY CULTURED
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Abstract

Tissue samples of the prostatic glands were obtained by needle biopsy from patients who
were clinically suspected to have prostatic carcinoma. Small pieces of the tissues were processed
through routine histologic procedures and served to histopathological diagnosis. Other small
pieces of the tissues were placed as explants in TD-15 flasks and incubated in Eagle’s MEM
supplemented with 10% bovine serum or calf serum at 37°C.

Among 36 cases of patients, 4 cases of benign prostatic hyperplasia and 4 cases of prostatic
carcinoma, which resulted in well developed monolayer culture, were selected. The culture
vessels from each patient were divided into 4 experimental groups ; untreated control, testosterone,
low dose diethylstilbestrol and high dose diethylstilbestrol groups, respectively, After a week
culture, testosterone propionate (0.1 or 0.5zg/ml) and diethylstilbestrol diphosphate (1 and 10
pg/ml) were added to the experimental groups, while untreated control groups were remained
untreated. Each culture vessel was examined with an inverted phase contrast microscopy and
mor phological changes of cultured cells were recorded hy means of phase confrast photomicroscopy
successively twice a week. On each photomicrograph absolute growth values of cultured cells
were measured planimetrically (Tables 2, 3). From these data relative growth values were
calculated on the basis of the absolute growth values at the initiation of the hormone treatment.

Examples of histologic figures of both prostatic hyperplasia and carcinoma were shown in
Figs. 1 and 2. As the results of tissue culture, untreated controlled cells showed a normal
appearance of cultured cells (Figs. 8. 12, 21). On the other hand the experimental groups which
were cultured with either testosterone or diethylstilbestrol showed some changes of degeneration
(Figs. 4—11, 13—20) except 1 prostatic carcinoma cultured with both testosterone and diethylstilbe-
strol (Figs. 22—24), and 1 benign prostatic hyperplasia with testosterone only whose fibroblastic
cells were dominant, The degeneration of cells was observed 2 weeks after primary culture ; a
_week earlier than control. The results of relative growth values of each patient are shown in
Figs., 25—32.

From these results it is clear that the growth values of each patient were suppressed with
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both testosterone and diethylstilbestrol except 1 prostatic carcinoma and benign prostatic hyper-

plasia with testosterone only. The patient with prostatic carcinoma whose tissue cultures showed

no response to testosterone and diethylstilbestrol in vitro died after 6 months without any

response to anti-androgenic therapy. However, other cases were well controlled clinically with
anti-androgenic therapy. These results suggest the possibilities that this in vitro model system is

comparable to anti-androgenic therapy and that this model system can be employed to estimate

the clinical responsiveness of the patients to anti-androgenic therapy.

Key words : BRI ARE (benign prostatic hyperplasia)
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Table 1 Materials and Histological Diagnosis
Cases
Age Histology Success in Culture

No. | Initial
7401 | S. I. 73 Hyperplasia (g) +
7404 | I. O. 72 ” (g) -
7409 | Y. K. 74 " (m) -
7411 | K. M. 59 ” (m) -
7412 | T. F. 78 ” (£) -
7417 | K. M. 74 » (m) -
7418 | E. U. 74 ” (£) -
7419 | K. N. 59 ” (£) +*
7501 | K. O. 63 ” (£) +*
7503 | K. S. 67 ” (f) +*
7505 | Y. A. 79 ” (m) -
7603 | T. I. 73 ” (m) -
7703 | G. Y. 60 4 (f) -
7704 | S. 1. 68 ” (m) +*
7706 | 1. I. 68 v (m) -
7415 | K. O. 62 Chronic Prostatitis -
7402 | M. 1. 64 Adenocarcinoma +
7403 | S. F. 68 7 -
7406 | M. S. 72 ” -
7407 | S. S. 56 ” -
7413 1 K. M. 73 ” +
7414 | K. M. 78 ” +
7416 | K. M. 68 # +
7504 | M. M. 67 ” +*
7506 | K. M. 75 ” +
7507 | K. M. 65 ” -
7508 | Y. T. 87 ” +
7509 | K. A. 76 ” +¥
7601 | M. T. 70 ” +*
7602 | S. K. 60 ” -
7701 | T. I. 75 ” +
7702 | H. H. 70 # +
7705 | 5. K. 69 ” +*
7408 | M. U. 73 Suspected of Carcinoma -
7420 | K. M. 79 ” + -
7405 | T. F. 52 Reticulum Cell Sarcoma +

g : glandular type 4+ successful

f : fibromuscular type — unsuccessful

m : mixed type * treated with sex hormones
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Fig. 1 Photomicrograph of a biopsied tissue section of benign prostatic hyperplasia (No.
7501), H. E. stain. x 400

Fig. 2 Photomicrograph of a biopsied tissue section of prostatic carcinoma (No. 7505),
H. E. stain. x 400

Fig. 3 Phase contrast photomicrograph of monolayer culture obtained from a case of
benign prostatic hyperplasia (No. 7501), cultured for 6 days in vitro. x 100

Fig. 4 Phase contrast photomicrograph of monolayer culture obtained from a case of
benign prostatic hyperplasia (No. 7501), cultured for 14 days and treated with testos-
terone (0.1pg/ml) for 8 days. X 50

Fig. 5 The same culture as in Fig. 4, cultured for 19 days and treated with testosterone
0. 1pg/ml) for 13 days. x50

Fig. 6 The same culture as in Figs. 4 and 5 cultured for 24 days and treated with
testosterone (0. 1pg/ml) for 18 days. Degeneration can slightly be seen. x50

Fig. 7 The same culture as in Figs. 4, 5 and 6, cultured for 31 days and treated with
testosterone (0. 1zg/ml) for 25 days. Degeneration can clearly be seen. %X 50

Fig. 8 Another monolayer culture obtained from the same case of benign prostatic
hyperplasia (No. 7501) as in Figs. 3 —7, cultured for 14 days and treated with
diethylstilbestrol (1zg/ml) for 8 days. X 50

Fig. 9 The same culture as in Fig. 8, cultured for 19 days and treated with die-
thylstilbestrol (1zg/ml) for 13 days. Degeneration can slightly be seen. x50
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10 The same culture as in Figs. 8 and 9, cultured for 24 days and treated with
diethylstilbestrol (1pg/ml) for 18 days. Degeneration and exfoliation of cells can be
observed. x50

11  The same culture as in Figs. 8, 9 and 10, cultured for 31 days and treated with
diethylstilbestrol (lzg/ml) for 25 days. Degeneration and exfoliation can be seen.

. %580

12 Phase contrast photomicrograph of monolayer culture obtained from a case of
prostatic carcinoma (No. 7705), cultured for 7 days in vitro. X 50

13 Phase contrast photomicrograph of monolayer culture obtained from a case of
prostatic carcinoma (No. 7705), cultured for 10 days and treated with testosterone
(0. 1pg/ml) for 3 days. x50

14 The same culture as in Fig. 13, cultured for 14 days and treated with testos-
terone (0.1pxg/ml) for 7 days. Degeneration can be seen. x50

15  The same culture as in Figs. 13 and 14, culiured for 21 days and treated with
testosterone (0. lpg/ml) for 14 days. Degeneration can be seen. x50

16 The same culture as in Figs. 13, 14 and 15, cultured for 28 days and treated
with testosterone (0.1pg/ml) for 21 days. Degeneration can be seen. % 50

17 Another monolayer culture obtained from the same case of prostatic carcinoma
(No. 7705) as in Figs. 12—16, cultured for 10 days and treated with diethylstilbestrol
(lzg/ml) for 3 days. % 50

18 The same culture as in Fig. 17, cultured for 17 days and treated with die-
thylstilbestrol (1gg/ml) for 10 days. Degeneration and exfoliation can be seen.

x50

19  The same culture as in Figs. 17 and 18, cultured for 21 days and treated with
diethylstilbestrol (lpg/ml) for 14 days, Degeneration and exfoliation can be seen.
x50

20 The same culture as in Figs. 17, 18 and 19, cultured for 28 days and treated
with diethylstilbestrol (luzg/ml) for 21 days. Degeneration can be seen. x50

21 Phase contrast photomicrograph of monolayer culture obtained from a case of
prostatic carcinoma (No. 7509), cultured for 8 days in vitro. x50

22 The same culture as in Fig. 21, cultured for 14 days and treated with diethyl-
stilbestrol (lug/ml) for 6 days. x50

23 The same culture as in Figs. 21 and 22, cultured for 21 days and treated with
diethylstilbestrol (lpg/ml) for 13 days. Degeneration can slightly be observed.
X 50

24 The same culture as in Figs. 21, 22 and 23 cultured for 32 days and treated
with diethylstilbestrol (lpg/mg) for 24 days. x 50
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Table 2 Absolute Growth Values of Cultures from Benign Prostatic Hyperplasia (cm?)

Case Days in Testosterone Diethylstilbestrol
Control
Number Culture 0.1pg/ml | 0.5pg/ml lpg/ml 10pg/ml
27. 1 / 46.3 / 56.7
66. 6 92. 4 / 87.5
1 100. 4 170.9 / 4.0
7419 15 138.5 179. 3 /
18 120. 8 165. 4 //
21 73.0 100.1 | /
25 48.0 / 1055 |/
6 46. 1 47.4 53.6 46.3
11 85.9 90.5 107.5 81.6
14 157.8 106. 2 / 114.8 88.3
7501 /
19 136.6 140. 3 y 66.7 38.4
24 136. 6 110.7 / 33,4 50.6
31 136. 1 79.9 41.2 31'6
7 16.8 197.0 69.3 39.8
7503 1 58.5 120.5 30.0 80.0
18 64.8 8.3 22.0 81.8
23 11.0 11.3
7 51.3 106. 3 14.5 l
11 202.5 120.3 62.5 /
15 751.3 143.8 / 138. 8 ,
7704 18 1093. 5 210.0 / 284.3 /
22 1362.5 299, 3 / 253.0
25 1987.5 220.8 273.5 /
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Table 3 Absolute Growth Values of Cultures from Prostatic Carcinoma (cm?)
Case Days in Testosterone Diethylstilbestrol
Control
Number Culture 0.1zg/ml | 0.5pg/ml | lpg/ml 10 2g/ml
7 8.8 / 11.8 9.5 8.0
11 15.3 4 15.5 10.0 8.5
7504 |
17 49.8 / | 14.0 9.0 12.0
24 75.3 | / 7.8 0.8 20.0
8 27.8 / 8.8 10.3 13.6
1 53. 1 / 15.3 18.3 28.0
14 93.8 29.3 30.0 40.4
7509 21. 97.5 / 51.7 63.2 51.6
27 102.3 / 53.3 76.6 52.8
32 8.9 | / 4.3 115.6 50. 6
39 1240 |/ 66. 4
7 31.4 g 47.5 84.0 66.8
12 200. 6 / 224.3 190.0 93. 8
7601 y
18 178 3 yd 244.0 198.0 73.8
a1 116.1 |/ 123.0 128.8 64.5
7 120. 3 158.3 / 86.5
10 316.9 226. 5 124.1
14 577.9 169. 8 151.1 /
7705 17 630. 1 159. 1 181.4
21 673.1 116.9 205. 6
24 550. 0 102. 0 277.5
28 467.0 86.0 334.4
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F VEHNZRIG LT B,

Vv % &

LR OFRN - L 5, SEOEBIZY 5 TH
BEHETCRT ARRIBREMEO AL £ viz &
SRR BE L, WzIEIEAE 4 F, BT 4
R THEME S TREE L I L, Mk = v RINTHE
RIEMEAEN, FEMNAE D MRNTY ST 5 i
HEBRI, 1 LBEISN testosterone, diethyl-
stilbestrol OifjAr £ Y IZ & bl boBE Fi i
Do Te B ED 141 L, SRR o AT
HERFED 1 fIC testosterone JRINC & 2 HERERE DL
HRBR BRI T b OB ot o FRESF OB
M4 T, testosterone TILIE NS A abd & L
7oHIMZE MDY, diethylstilbestrol “Cit N E4E L,
MBI L 22 BT 7 & Wi o BN S ©H -
7o

HATEOWIH A -3 248 L LT, N ESoEHRN
EAIT e\ R & i B A H 5 Lieas, £
FTT I BT B HfaOMIE O MELE, BEDi2lh
EHRRRER DG 2L OFERSH B, SlalH
TEENEER T, BLE{ BV BhTw3HikT
HBHHS 2WTMLEEOKRE S L > THET 2 H
ETHBn, HEOWMINC L2 b od, Hilang
HOWRIZ L 2 L 00Hbinu &, Fiofifaniszie
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Tob o, MK L 0 BE (migration) Licd oM
HHlew g b X OHREEOEL BB CERVW
E WO OREE RS T b, MEOHEL, H
HIZIRO TR~ 2 L IR BEARE LTEL
foZ &L D, pile up fo EOBEMTFE L\ BRHT
i3, HEABREZOREEEBERY I ENCEL, ¥l
HEARE MBSV Tt 1 EOESH Sz kL
TEHMREASE LT b, SRR OEE-CM
BB E <, BT Lot kEd s
fHEA R Licas, Sfdd LCR UER 2R UBEET
KREhFZEh bz 52 Liricw 2 Bhhi, LhLEME
DERBIL, DRGSO BEEERC X - T
fovs, HIRRA TR S5 o & in d B3k Loo Rk
R &) OB AIIE Lictdic, TRNEEINT
BREEAET 2L b o e T THIMRDZL
Ay MilaBEIERERICE T, SRoRLTEYE
ARLDEHBHLL TS LELBOMNEYEBbh
525 ZOMFEY in vitro \TRITAMMAEKREE LR
TR, MR VIRINC X o TRTAZMLE R D
ERMRoRE AR Ehic LB DT B,
DlEofiR%Z2EET 256, EELEWCHTEY
PN BT 5 TR T ¥ F r & v ORI IR
T B ERRR S Uit itk bigy, BB
ROV X IUE T OMEENL, 1R & LTt
testosterone ASH{ILIR L FANRaD M IS E P IE4GRE
FEEEFATD D L0 L B EEMIBRNA O &
Dok, H2MEBE LT Sa-reductase 12 Y tes-
tosterone 2% Sa-dihydrotestosterone &7¢H, 3
FEfR & LT 5e-dihydrotestosterone (3IFERIESTE
Boitich, HRER (Ve7x-) LEEAL Se-
dihydrotestosterone V&7 & —H &AM 2,
FTOEEFHABEAL 7 n=F VD7 727 & — Lk
HLTC HEEEMEE St e YIRS RE XN
HEVS LOTHD, L UTHISLISER T 5 1 5
FovE VEREOERBR G, BMTEAREALTO
PUHIRDIREAS T, BT REALS 63 A I e ah 4, i
XM, =A b e & VAN Sa-reductase FEEEFHEER
BHL, FA%—FVElE Y 27 2 —EEsEATHEE
Maft+2 s WAL ot M LOHERHL
SEEORIFIZ I TS BRI B L b T
Bo
DLEDOERBFIC S &5 THE LY, SEOYER
{Z¥s\C testosterone 0.1, 0.5pg/ml DWRIME, B
ABF M testosterone fHo 31T 100~500 £ DPLEE
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DIFMELBAYS Thiz X b HIFRRE O O % ¢l
¢, OB LELI QB AEhb e, &
Sz testosterone @ sk L-E VIEH T O
fERASEECEbh TV LB 2 5 OREYLEDL
na, LALzofrcBE L TR 2H&Ld 5,
Okada 58+ Hela #iffgi testosterone lpg/ml @
RIS X D RFESE S A hs, b e bRTLYE
X b Uiz EB-33 7o b LM A TiL, testos-
terone lpg/ml, ¥ foik 5z-dihydrotestosterone 0.5
pg/ml ORI C LRI R 1 H BIEIE Bk
VI ERRLTG B PEISD kB sk
T, WizlsyEdskille ¢k testosterone 1pg/ml #
B OFINCE T, B L DNA Ao L%
b, BEE 10pg/ml TIRRTIIRICA R, ATSCIYEH
Jeifg & bR & DNA RO ET 2 8D Tk
h, ZHul toxic effect J2 X B Lh~XTu %, ¥
ROK1® (AT A o A i e & B AR
WeD WABH R %, 3% & A cERNER CIE L,
androsterone @ 12.5xg/ml % 7213 25pg/ml DY
T, RISEIRIEAEE T 4 FIHF 1 fihcds 32 Bl i
FiRhic, Lo LITALIBYE Tk 6 Pl sHbEDE - 1
I 50pg/ml DIFEINZ X b HESARE X h, o2
PlCixd T RER R BRIy, TRD O3 FITIERf
OB LED bW e ol LRE LT B,

%7z Brehmer HBE, #UBEIEA 1770 5 Mo v
E v iA, HIBHE L AR L TRIEL T 5=
pe=—%¥sb o bk b, plating efficiency %l
%E LRI IRIBARE AR 3 > Tk testosterone
1pg/ml OYEIN-C plating efficiency D& T HEE%
BB B MR Sy Tk 10pg/ml i
BOTLETRRD LR, lpg/ml BT L LA
WML ToAERELTC 5, 2O, RIS
AR L Y FEERAN T 3 dons B A, B
BN R cE S 1 DOMBM A EES 50 6T
BB EBANT B0, _

—JF, e PETZ MBI T L, SV It L D
transform X}.7- hamster OFZIEMIAE 4 LU
WishnowD DR CIL, 252g8/ml @ testosterone {k
M FR P 22 20W T D B0WEIVC ZEVE L, 50pg/ml T
BGEEREEAETHEhEERE LTV B, E0
Ban L9, 7 4+ A7 v & — ¥ LEASHEEELN
ETHZ L DR vOBERR~, v
SRS B X B transform & Puc fa5% MA-160
I3\ TR T, testosterone, diethylstilbestrol
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Y OEEOMHRALET YO 1 & 11k 10pg/ml ORE
DERIT, W7 + A7 7 &~ CiEEROET LEREH
BEOHARE DT B, transformed cell i, EH
OFIIIRIEALE & £ic b, Fir BRI EF
PR BT oRELOT, ~OERIL A BOK®
MV, BRSO B AT 5 &5 1o
DO s EBbh b,
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pg/ml Bh L OB O In TSR 2 3 < Bbh
BT ERWEL TV, —JF Wishnow!D k& bjfiz
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