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It is already known the structure and the functions of the prostate are controled by androgens.
Also the growth of prostatic cancer, which is characterized by their automatic growth, depends on
androgens like the normal prostate, and, on.the utilization of this biological character, hormone
therapy of prostatic cancer, that is to say anti-androgenic therapy, has been developed. Some
pathological and biochemical results supporting effectiveness of the hormone treatmemt are seen in
literature. But it is rather hard to find any literature in which the hormone-dependency of prostatic
cancer is investigated on the cancerous tissue itself by biochemically quantitative way.

The first purpose of author’s investigation is to pursue the problem of the hormone-dependency
of prostatic cancer quantitatively by measuring some enzymatic activities contained in the
cancerous tissue.

On the other hand, benign prostatic hypertrophy and prostatic cancer strikingly contrast each
other in many points. One of the most noticeable differences in clinical findings of both diseases
is the fact that the growth of prostatic cancer can be controled with hormone treatment, whereas
in prostatic hypertrophy the hormone-dependency in the same significance is scarcely demonstrated.
The second purpose of this investigation is to compare these differences biochemically and
enzymologically.

Methods

Acid phosphatase and protease which are belived to be characteristic of the prostate were
chosen as the indicators of this investigation. These enzymatic activities in prostatic tissue were
measured, and then, their rise and fall after hormonal treatment were pursued in this present study.

The estimation of these enzymes was done with fresh specimens obtained actually at operation.
Patients from whom prostatic tissue wes removed consist of 39 cases of prostatic adenoma, 20 cases
of postatic cancer and 4 cases of normal prostate. Among them, in 22 cases of prostatic hypertrophy
and 11 cases of prostatic cancer a synthetic estrogen (hexestrol) was administered or orchiectomy
was performed before removal of the prostatic tumor. After the removed prostatic tissue was
homogenized, the extract with physiologic saline solution was prepared, was diluted 1:50,000, and
each enzyme was estimated per gram fresh tissue.

Acid phosphatase was determined by the metod of Hudson. The activity was expressed by the
amount of p-nitrophenol liberated from p-nitrophenylphosphate by enzymatic reaction of the tissue
extract. Protease was determined by the casein-Folin method described by Hagiwara. The activity
was expressed by the amount of the portion that remained dissolvable when protein-precipitant was
added to the products liberated from casein by the tissue extract.

Results

The results of the study are summarized as follows.

(1) Normal prostatic tissue contained almost the same amount of acid phosphatase per gram
fresh tissue.

(2) The adenomatous tissue generally contained apparently much more acid phosphatase than
the normal tissue. Individually, however, slight differences were recognized, and the were considered
to be related to histological appearance. Those that had well developed grandular structure
contained more acid f{phosphatase than less developed. The more portion was occupied by the
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interstitial tissue, the less amount of acid phosphatase was contained. The amount of acid
phosphatase contained in the adenomatous tissue hardly decreased in so far as the treatment with
300 mg. of hexestrol, and histomorphologic changes were also not recognized.

(3) The cancerous tissue showed significant difference of the enzyme amount whether histolo-
gically well differentiated or less differentiated, and contained mostly as much acid phosphatase as
the adenomatous tissue; both tissues showed higher lebel than the normal tissue. The cancerous
tissue after hexestrol administration or orchiectomy showed a remarkable decrease of the acid
phosphatase content, and the significant inhibition of the enzyme production in the prostatic cancer
was confirmed after the administration of hexestrol above 100 mg. Histologic changes caused by
estrogen were found in some cases, but were very slight.

From the fact that the production of acid phosphatase in the prostate is intimately related
with androgen secretion, abundant content of the enzyme in prostatic hypertrophy as well as in
prostatic cancer shows that both prostatic tumors are androgen-dependent. But the responses of
anti-androgenic treatment are remarkably different; whereas in the prostatic cancer the phosphatase
activity can be distinctly inhibited by the treatment before the morphologic changes appear, in the
prostatic hypertrophy the enzyme activity is scarcely influenced. Though such a difference remains
to be clarified, author’s enzymological investigation demonstrates that the prostatic cancer is the
androgendependent tumor in strict sense.

(4) Though the quantlty of protease in prostatic tissue was considerably different in 1nd1v1dnal
cases, it might be said in general that normal prostate, adenomatous prostate and cancerous prostate
contained nearly similar amount of protease. After hexestrol administration the normal prostatic
tissue, adenomatous and cancerous tissues showed' less amount of protease than the one treated
with estrogen, and the rate of decrease in the cancerous tissue was more noticeable.

(5) Almline phosphatase in prostatic tissue could not be detected. In other words, alkaline
phosphatase level in prostatic tissue can be thought to be very low, compared with acid phosphatase.
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(A) B P-aseBE RS

(a) EWRNLEESAOR Pase (44, £1%).
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Gl Rl CY T TN CNTTY Il
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B2 I B -
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0 | 54 |(Founy(1 gy PEEEE
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3 | 68 1.49 6.2 i
4 | 58 1.13 — I
5 | 70 0.95 4.0 I
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7 | 78 0.19 8.8 i
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9 [ 64 0.86 8.0 I
10 | 61 0.36 — I
11 | 74 0.34 12.0 it
12 | 72 0.29 4.5 I
13 | 71 0.72 13.0 il
14 | 72 0.08 8.0 i
15 | 59 0.21 11.3 I
16 | 68 0.21 4.0 I
17| 74 0.21 6.4 |1 GE®AEH)

*Z OEFRETZARIERE » LTIRESIBRE T,

BEHCTo —BreBRELTEH IR 0T, T0
EF CIRRERS L BN o T~ BERLHE
L.



0.182H54x—E L TRV, 0.34LD1>sEHNMERR L1
Bl HREENCIZRNLRIERE L WA Z DOCH D
13%).

(b) BILARIEARE (R MAORE P-ase

(1) RiEWHEIERESEORMILIRIFEERINOR P-ase
(rhl, B2

7Rl estrogensif 5% {74 b FICHIER L /- IREREKR
EDONWCORE PaseZHBEZ2TE LEDDTH 5.

RUSLARIE KIE DB E DA P-aseO&FBICI I
VDOERNRD D, fe SIREMARFIIC LRIV E RS
DELSBELAEECIR 1 g4 VDB Pase SFREII
0.70~8.01(58 7 BI7213120. 19 L EECH 2O 2 BRITID)
ZRL, R&E LOBABRLNICLERCESD. TH
ZIREDA OB IR S A BRIC bR &, SERE
N7ZRLERIRIE CIZBANCER P-aseDE B BIZ A
ZNLEWSCLBTED (FL1RE2IBR).

CREHRE L, BISLIEREE C B IR EREE O EMRIC
A Uk 2E B HBHDPNEZONS TSI O IR
Tlk, B P-aseZF BRIV RIZ I L T4 <0.08~
0.86BZDfIcH Y, K&Z 0.2~ 0.3%M7AIETH D
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GBI3BI72 120, TRRAT & S BN). L L, JRIERUS
DORILIFRRE & T2 &, B Paseo BRI DTN
TRDBIVBPBNENSC LB TED, F1IRPOELH]
BEDTDOFPIENZ B,

CHBMBHNOBR P-aseEHROSEIHIBEE T
IREREOREORB LT LTCnEC L, TN LR
DT &idE 7, RISLIEEE L\ 5 DO PEAERIZ D
EERILBRERLC L 5, HDWEINEN &V DHERE
DIBEER RS L CNBZ 2R BRLTND. LEBD
CT,ERDBAD L 5 Ic D Pase MUBRERE L L
THMERNEVOZE FICH 2 & ITNIE, RILIRIRED
ik Pase/MNBEREDRI U & 5 cBMFALE Y OFEER
FTWBLRZCERTED.

(i) REWHEBSEORILFERENOR Pase (21
#l, 8 33%).

W BTN BRI EME < & B hexestrol &
5 LT BRRERBRINT 2 16T L, ZOREMER DLW T
(i) ¢EUC L 3 P-aseJE L/=. Hexestrol ©
BREBZY SRKATH BB, BLoocsidl BH10ng
~80mg, #AFT 100mgRiEZFERICERE L2dDC, Eh

3% Ztg#w'HE (hexestrol) HEH O ZIRIREMELPI OB P-ase & X ¢ protease & H &

A rmx i) | (T8n) | (Tgsy) | PR
il 74 60mg (15X 4) 115 — I
2 75 Tlng (27X 3) 0.56 — I
3 65 90mg (15X 6) 0.55 = I
1 64 90mg (15X 6) 0.53 - I
5 65 90mg (15X 6) 0.48 — I
6 72 100mg (10%10) 0. 57 0.5 I
7 66 120mg ( 6% 20) 0.42 0.5 I
8 71 120mg (30X 4) 1.76 9.5 I
9 83 180mg ( 6x30) 0.48 2.4 i
10 69 210mg (30X 7) 0.83 8.0 I
11 65 210mg (30X 7) 0.45 — i
12 75 210mg (30X 7) 0.20 5.0 I
13 73 240mg (30X 8) 0.76 — I
14 76 240mg (30X 8) 0.05 7.0 I
15 78 240mg (30X 8) 0. 00 — I
16 73 270mg (30X 9) 0.93 — i
17 73 270mg (30X 9) 0.12 0.0 I
18 62 300mg (30x10) 0.17 1.0 I
19 72 330mg (30x11) 0.98 1.0 I
20 73 480mg (30X 16) 0.16 13.1 I
21 70 510mg (30X 17) 0.10 11.4 I
22 75 BEm (140%) 0. 00 0.0 I
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DI OKREBACULBET 200mgl E (B L C 1 H3omg 7
~10BDE) 2%E LTH b REHRN & 7ok, B
P-ase QIENEAEESEIRD L I ARETH D%,

%3 100mgl F @ hexestrol %540 ISIEMNOB
P-asel3 & K1. 163167, & 048K CH BB, KB
0.5Bf7 %R L CWWD. il hexestrol JEf 5FED g
BEHMADEER L BRTEDIBD L TNDENL
BB, TOEPWIBD TOITNCHD. Lcid2> T
FEPRR P-aseD ZMUEEIZ, REMED 100ngfEE O
Bk oTUR, 2P AHINDELTHETHEVRE
{EDHEBERT D LR AVEWDITHEINVESTH
3. Ao &3, EMHE 100ngl k5 200ngfE &
ECOBRGICONTDNAD, RIEWH 200ngll ki
HZoWTH0.76, 0.93, 0.98 (SE18FED 1841, 551651
LB ) @ Xk 5ic hexestrol FERGHE L[ Uk 5
AR P-ase {Et: & RITDOBAET DB,  0.28AR]
B BENDTDO DD BERICBWTROLND. D
¥ DRIIRIRIE IS, 100~ 300mgd REMER B &
DTEDE; P-ase FEEKRE X ZOMEIZ L AHM K
WERWARND, —HC S 2EE ERO I
BERFTWAENENWECERCED, 2 COBEDIE
EWERSRIC L DT, WHEERFNcEOFE LR
DI BRMID C < B A ERETEL 202 DD D
— IR L 7228, EN B  EHMWRTNE DT,
ZORBACBWTRIEDEV LREWERSCLED &
5 C & DRSO 2R T C LI EARD
oz,

TAbB, REIEEE ERROLEERE 0 DAY
B RP-aseEEAEE & 3D B Y, COBMIZZLIMAN
DHBARNE VPRI O FET b & EL1BILD
B, ZOBMFANEVORBICETT 5 TORENE
OB EIZ L DT, BEBHD LA LS, BEREMEIDR./Z
BT BFRA EHER 5 T TN AWEEALDC LBTE
5. BB, 5 3FBROIIRISIIEE LRV ET L
RISTAUE 2 BF 5 L T2 DT, CHIZREBH21TAD
R4 BRI HRIEE T 2 5BR Lic DT CH 28, CDRIE
RICZ g Pese2IE T B EBCERID:E. LD L
BRRE R MR 2 251k D & ) LIREHOFEE L
Boh 2WEEB IR LA, Tcd b
59, BAERY © T CIXHR P-ase (protease H[FEER D
EEAEIMEIILTHD, DTN 1IHAORECZH 2
2, RIEWEERSHORE LA U CHIRD SR RCd
D7, THIEDOWTCRBEECHMILEZ LiIcT 2.

(C) B ESANOR P-ase
(i) wnE RERT AL R DL IFEBEAD
iz P-ase (94l 554%).

#H4% IR EERRAN o B P-ase ¥ & ¢ prote-

ase 4 &

0 | w6 | Koy | oo e
1 68 0.98 5.2 1
2 | 7 0.70 6.7 I
3 60 0.21 10.0 i
4 | 80 0. 20 — 1
5 | 55 0. 42 11.4 I
6 65 | 0.87 9.6 I
7 68 0.51 12.5 I
8 | 67 0.55 23.4 I
9% | 74 0.21 8.2 I
10%+ 68 1.01 8.8 I

* rofEflRE 2% o HlTE T (IBREL & o &
B, cZ TRERBECOVTHIE L BEREARE
b5,

B E AR O] F CRIBIET IR RN 2 T
SRR L]l HoFRY v REBEER
PHEIEMETHS.

B I AEARPIOEE P-ase (1 g249) & 0.2~0.22
Bifir & TE SRRSO Z N LR CBREOEH R Z R
THDOHPH D, BERCBWTIE 0.6 D 108
BHLEENLVIRVEBNEERERLCL 5. DF
Y, B PaselcBi$2/EY, RiIEEBAOEEER
BEIEEOZNEZEAERLCHE LNV CETH
x5, D%V, EMEECHDRILEEMIED EWRIL
FER L BHBNEEN & U DiEFHAE P-aseEERE
EHOTEY, LepoTRLL 3 cBEALErDX
BTich?d., CORNLIE ST 5 PasedHRE LR
A S ORICiZZ D E Y & LBREREw D C LiF
CERNDE, WD AD EREBBEORMEDDDT
&, FOENGIEEALE VOERTICHDTELS
E¥ L0 DOAVENR PaseBEAREMRF LTI L

EABLNDBOCTHE., (EIE2DIBR).
(i) FEIEWE RSO RS SLIE R RRPIO fRP-ase (9
B, #BHR).

35 5 FOE 1Bl = DM P-ase0.68L KL
ORI L18 A EE 074 <, ChlEE B < hexestrol
OB EERD TN & VRO DEDBERE 5T
PO BDOTHS S, cHieHL, < LD hexestrol
100mgl) b % # 5. 2 N /o EERNO R P-aseld
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5K REWHE (hexestrol) &5 Mol Lig EELAN 0B P-ase ¥ X v protease 4 FE

B A5 4| grmnim | (g | (g | mAmEE
1 63 45mg (15% 3) 0.53 — I
2 80 105mg (15X 7) 0.00 — 1
3 78 144ng (24X 6) 0.05 1.6 |
4 62 210mg (30X 7) 0. 09 6.4 T
5 73 270mg (30%x 9) 0.05 0.0 1 x
6 68 300mg (30x10) 0.00 0.0 I
7 79 300mg (30x10) 0. 06 1.6 I
8 64 420mg (30x14) 0. 06 0.0 1
9 67 660mg (30x22) 0.03 6.6 I *
10%* 67 660mg (30x22) 0.05 6.2 I *

* Mo K e oBMED B\ ILHES, EREOERMY &L T

FhE CEHROEME IV L7V,

>

7, BEefr LTt

** - M3 AEROFE I T, BRBC »OLEAL) VAREBBHKo 2 OB L AEAC ST

HAELLSDTHS.

L8R 0. 1B LT, ArCZe TomEBIIEEH
THECERDDEDD E2Hl, HB6HIAL) 2i1dh
3. dBBA, 800mgll EO®EICED LD L BEM
TDOEMIBT T 2D BEMOWEMD 2 WSS, FrY
DLaR{k 75 KB B vz hexestrol OB & BIUREENY
ZELEFDDPB, WINDHCNRBDTERED DD T,
Flo—BACER L T,

COk iz, FEWE (hexestrol) 5.1 & BRI
FMBAOREE P-ase FEAEERE O IHNE, BUSLAR & BiSLAR
FBETRPELIAEBBVERLTEY, BEBWTEE
DR P-ase FEEABEEZ, RIS < BIFELA RS
DAEPDXIE S EEORBEWHEIC & DT CIE <M
ENTND. Lad, COBENHGE, RBEDHEHCL2
FEDOWRENEIL R HDVREEK LR B
AWV B, CREIDTRE LTS, 20, B
P-ase 1M D RAHSCAVEMEOR L, BEMKOE
HRESCH VAL, BHEECHORIEMEL VR
BHRLVEVOFTEIRNEWSHERRD BN L
WLE5.

(i) BREWEO RITHREBRACOR P-aes (24,
63K

COBIEHBIE 2 B2, WINDH0.085fLI & T
0. 10HM7 2R LTWa. EFEIWS, RENE 2 E/-
B E ORI RN 2 #1313 ¥ hexestrol
FBEROZNERUIENE VR SSBWMEMZR LT
WB, 272 LBREBNORILAREA T3 2 M1
28 |3 hexestrol G X VB AVEE C BEL T»
5. Dz, WREBPHEAKFEIREROLBE VR
VEPICRKE, WhrAdE, COfCREBERRLE

F6HR BRENELOMZEBEHEKAN OB Pase X
% protease 4 F &

Protease % &

e g f? P-ase

wnles] mawe |1 8 T ey e
F oAb

1170 14H 0.08 0.0 |G
MHI .

Hexestro =3

2 |57 500ng| 010 14.4 o

(50%10)

FREROKEL Bbh s MREOBEL L BN

SRS b,
VIREL LT BREHN O 8L Y drastic EHNAD 0
B LNANWE, B P-aseEEL &\ 3 BEEM s NS B
WEBREOH B3 LSRR BHITEMDH D L5
Abha.

(B) 7% ) P-ase OUIERE

% P-asepE LFEKIZE L, v 70—z o
C7AHY PasedSHAEDAEELZ, Lo L, EED
K LeHER: (28281 koL, EXRILR
D &% HFRILIRIEKIER & URINLIFEDO W TN O
CBWCHT A Y Paselgfiiilzro, 20, C
1SRRI ZOH D50, 000 EHFIE I T
ECERNBEODEDT NS Y Pase LMEHEINT
WANWEWDTEW (BERDBE).

(C) Protease DHIERKE

CHABB LT AHY PaselllEicHWeD AL
SRR —8Ic DN THRIE L dDCd 5.

(a) IEWBISLIEREPNOD protease (85 1K).



1174

2 1FRcRT & 51, protease @ SHEIL B 1.2
By, BE222.6847C, B P-aseDBPAD L 3ICiE
—E LCERB N LI DZ., ZSE1LEK, E1HTE
HERTSIRR 26 % 3 ABE LT3V protease DEfEIZ iz
BB H 200D LILAEW.

(b) AILBIERAE (IRIE) RAMEPID protease

(1) BEWHERLSETADAEI DTSRRI
D protease (&5 23)

IREEAOprotease A &IZ R 4,087, FEIZ18.9
B < REMEL10. 07RO B H R L WS C 8Tk
5. &7k, BR Pase L3 N[k lc, O protease &
HEBOZE LFEAR LOMCZE o5 0 L2BRIZER
EoYoY (WiSiNeYiel

(i) FBHEWERSEORIRIRERRAO protease
CXED)

R  (hexestrol) %35 UkD BIZHIER LRI
SERIRIENO protease &7 Bl 18, Lz H11.4
Bifi73s & OF 9. bBAI S & L ELBAEWEER R T DD DD
B (5 8RDEH, Hak, HEeBlne) , EEic
BN 2 B 0BM T Ch Dok, 0% 0 H2EE
1220 protease EAIERFBWHIC X > THHIZN
TN E2ROES. LML, T3 LdRiED
HoREEICHHTEDOCE AL, L5 500mgs K
®ICA S LA DT protease FEMERFEW BN D EEAL
BN2&A3ARRBTHHD. THIEOPWTRBECHN
5C2LicT 5.

(0) RiLAEMEMRRAD protease
(1) dn=E VRERIT DA DRI IR
(> pratease 4 3%)

{EBROBILIREEMAD protease &8I 5.28
HDNE 6.THRIBEODODHH7 B L, 52
B KIFMZI08AZE A TEHY, CO protease &K
BZREWEIFR SO IFREROZN LIZ AT L
WS ERTED, DF VD, RILRIREEFILEEC S
i} % protease EEAMSEECIZIE (ICERBANWERTE
W, 7%, C@ protease &7 B LFEEMEIMEG L O
BEoEY LZBERRIRBOONAIDE. CORZE
p-ase OFA LA H D%,

() RFWEREE © RILEEERA O protease
€1 F)

FiEMYE (hexestrol) BRI LRI IHE
A protease A EIL 6.0Hfr2RTDODH 2
GE4Bl, HIBD , REACIE LOBAGEIRD, 5

WEELHEZNAEWDDCH o G565, &bl
eI E O 8H]). D= 1, protease [ZOWT LD

L, RIS CIERE MBI X > CZORMEDR I
NESMMEINDCLERLTNS, FEIERDL 3ICHT
STARIREEC protease EEAMAES AT L BHIEDOEV &I
MHX N AN ERY, RIS CIZER PaseDEi &
B &3 CREMRICE OTUZDE Y & MERIEES S
DTCNWHEEELDCLEBTED,

(i) BREFWMROBLIEMERRAD protease (556
E)

556 ROH 1 FlCIZBREENRT14 B B OB SR AP
133z protease EFEHH L AWLDIzkf L, &5 261 (8§
BE#E) <l proteaes /2IFIZMERSEICI4. 4Bifr AR LT
WB, TER] & b HRREARICIZ BB & 2 THEBAE (L
RHIBEZT2EVREHA L C2DIc, F2H2T R
protease fH A £ T L CWAWD I FIBBHPWDCED
BRFRAAZR, H2VEEBEBEOKRSRED I
BRP 200 HHAINL L.

IV @eifeEx

RISLIR O ER 3 & UBRER B = g S FE X
NTWBCERBEHOEBYCH % 25, HEWRER
YL 3 DRSS & W S EMEE D ERBILIR &R T
kB EDRBEMHZBYERALE VICERE L TWS. ©
NBRILEED R e VR, BIRICD AIZBES
Ve R IFME (androgen-dependent cancer) DEE—
DEBTHD. COEHWFHREFHELUTRELED
OBBLEFED FNVE VB, Wb SHiBERLEY
Bkchd., COBRBEC L >THEMOEMBTEE
T2 LPBERNEVRTFWEOS 20%BTH .
L CCOEBRES Huggins 5 (1941) 2 k2 TRIB
ERX I TLER, RLRERIENSECH VAL LR
EVZEDTV FR—AIRED LN C &R, BE
AEREB L A>T DHICTHD. ELTCOES
I & 75 BREAREAIRRZ T I o0 BRI N T
BY, FEEENTRZD 2 BMBEOR P-ase DIGEL &
2 & BELAYRBOE ST EABRLD N D HiE
ZNTWD (B3, 1959; RIF, 1959 ; kK, 1969; =
o). L2 L, BILERERRZO DI oW, cok
NE RSN S & &R LR R T DR LSRR
LERIZIF EA ERNENDTEW. TORRDOHEE
D—DIZEILERID B3NN ED RNVE VRAE
HEHRT 22D+ EOMBRRKTDC &R,
RIS CI3 B EEZ 0 b CH D, CORDIE, i



F THRNVE VR W S B IR E D D DOBAE
HIZEOHRF;—ZBERZ LDIIC, COFEDR
Rz RNE VIRE LW S [KNERCOBEDLREDOH
FERRBNOFHVEELDZDDCTHIHDLENVAD.
L APE UL DR LA RS, BiLIRIERE
LANLERE LIZ WA WA A ATl THRIA S e
RLTWS., 3554, Bl &siLgiEXEE<iZ
WHEPZDNDE NS LB BDTND, & AIE, Bt
BRABRAEIZRUALAR & U 5 F RO 5 BRSO WD
2MfR (inner glands) 2 HLRET DKL, AT
FED T ARDRISLIRMRE < D 2 /MR (outer glands)
CRETD, 27k, HEPANCISVORRITD D 0H
IIRIERIESIRIE &\~ 5 B < 2 CRUEDESRITEY &
EACHNEY, o LRLLEEIRE ok RN
T8 L L CoRSBi AR (RENRS, A 2
BHOTNWD., ZNED0rb OIBEDOECTE LB
BOTUND., 72k A, EMES<HIRISIIEORE
BARAEVICE DTV =X NIB DI, BT
IBRECEC N E TOBEKRWRRI B BIF LA ERLE
VMR R LTWAEY. L L, Rl LA EHRERD
WL C LA EDREABEHEARY, CORVEVRE
D B BN E A LANC LR L7 Z8id B B,
EEICOWRELN L 72DF K& F LcitiRE 2D
OEFEEPELNC LY T, chaE{bPRRTHI b
DRERMCBRIBER L NEEL DI BCHD. Z
LCCoOBmBHELE UGRARZDD, HisLIgER s &
XN B Pase 335k (f protease T, T BHD BEED
RIS ARIESHNIC B 28 BB ERAVEVICE BED
HEREUELEDOCH S, TOHERE L 8 BT
BLELBICTHDYB, —IEORERBIETLEED
i, CheRBCETOEERTADCRS.
(A) B& P-aselz>WnWT
RISLIRARRICIZ R T 2 B H 7 i EESE (protease) <2
B-glucronidase 7 K#h, BR P-ase BEEFN TN,
(Mann. 1954 ; ZOf). L2 DREIILIRNOE: P-aseld i
BROZEND10°~10° (Gutman >, 1938), #Hkk 1 g240
5,000~ 40,000 Bodansky Mifiy (Tagnon, 1960) &
2L 8,000~14,000 Gutman ¥ify (Kirk 5, 1962)
LIBOTEHECHB. 7= Goetsch (1960) B L
HU2RICC N ABRERA L Cnd, =& A1F, ERRLRC
TahY Pase ZNEDLECIZEEN I LEEAR
DIDCHFETDRITCH B, B Pased 53 /MED
AELTELERCHLZEBCEENTEY, LIdEN
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12X E L CHIBOBERECTE LS OB MR LT
W3 EN35, CHIZEHFRINCKEDR Paser &%
THRMBIRNLRZTCH Y, TOBEKRTER P-aseldRi
MRCEEARBELVWDOTHIWDDOTHE. LIrdC
O P-ase EAREZ RILIRBAELFT LCWD. CO
BISLIRBRE R B AL v ODBEEDO SR T ZH 20 b,
it P-ase @ EEAAEDMIRBMRNET D FRRTLE T
TLTEY, LZBFDTHILE © B Pase EARREIZ
RIBCIE 3 2 RBEMANL T VO MBRIDIEE L T2
C L&D (Huggins B, 1940, 1942) & &. F/Ri
SEARIESS & < RIS <132 D B4R/ 2 E¥ RiSE
REF UL o B P-ase EEARES fR¥FL THBY, HiM
IR BN T OBRBOHFIED B WIGRAE VREIC &
DHEREMME O BEEH 2 Tt L LT miEFOR
P-ase WERARARAEBREEEZDOTWEDITHS.
EH BRI IRIEE O e VIRTEMEE A (LR
BDCEDIFED—D L LT Pase®RARDHZD.
ZwTHD.

ERFLER, AOLRIEXIES & CRILAYE ERRIO B
P-ase §F &L FNVE VIR & D E2OHEEZUERSE
LZEEORBERLTOX S It (BeErd
2H).

EWRNLARER 1 820D Pase& A RIZEZOH
ERIC FIE, <K EROMEEECIT0.16~0. 18847 213
S—F LR R LT, 16130.84 2% s BnRc
ZESZAC DHRIEOHE D > TWedDTH
5 BLE B4h) . WEERLER3DOCEDEF
B3 EAWY, COMUEBEZCNECOHRED HD &
KENZ AW (Tagnon, 1960 ; Kirk 2 19627 &).

HISERRAERAE (IR fRRIC DWW CORE P-ased B
(25 8. 01BAL D H0.08MAL & 00 7 D DEREZEIR LT
D (Bak). ChER& ZiiE o MR 2B L T»
2. DD, BEOHRE LCHEOSE 1M, SIS
DX BB LEECE 1L0BAZL Ed D0 10847
RiBgofEZRLTEY, F2RCZR>P5LT 0.4~
0.34if, £ 3RCIF 0.2HMBIRDBETH D=, D
C LU BiSLIREE < D IER B & Bk i B P-ase (3
BRAERL VBB LERICZECEZNT0B NS
Goetsch  (1960) DM LEATRBRE & D —HT 5.
CO & 5ICHINLIE O Bk P-ase &4 B HHEMEMRGRIC
EDTHRVDEEER LTINS, HL &DEHZD
ERWUERE D 53IIL, RISLIRIREERS A I E%
BILARMRE L 0 2% E O B P-ase 28B LT3 &n
S5CEBPTED. T AR IC, B Pase 2igEL Lin
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LB, FRREDBHANEVOFETCH D
EWNWSCERRED. L L, CORERBMERLEY
BIFEBOEIEICIZNV D DD EWET DTV
V. COREROEBEMICLDOTERELCRD.
TFORIEWMYE (hexestrol) &8ELTHBHERLZ
RLARIIERRE OB P-aseB HREIIE S KRICRT L 5%
BAECH Dk, IS L7 hexestrol DEBKT L
B—E L T AVOTHE4 2 k32 DT IiZ vy
BESNTO LS ICENT 2R CE L S, B Pase
EERE O I 12 #EBZIOTERIDICH B,
100mgB OB 5Bl 0 TR, 200~ 300mg & 7
5 E—I53E PaseEEREONFIAH2BEEZDED &
BERIND., L LENCEREZLEBENHIN DI
BEAVWE ST, EECNIIED IS RELLEL
MzBED BN B, BB SBA hexestrol DCDBRERTIE:
IRBEOTRERIBLIZ L D BNZIF LA ERE LT
B, $abs, AR AE (BB »REDERS
2 & DT PaseQEAEANHIZND C LIZHEITDH
57, 200~ 300mgClFED CTHRELTEANLEWNDT
v, W a B e, BILIRIEORR P-aselE 4 gl E
L0 AHAPERT, CONEYCRZBEMANLE K
YOS L WA KNWC ERAWS, HiBkERLEVE
Bk DEEFEERROMEIE-GS 2 & L Chl T
WTHy, B3 BN & 3 BEKOBMFRVE
VRTEMERE &\ 5 BRI & a0k, & SREW
BIFo% LBICGEE 835, 226D I3 W14 B CHIBR L2k
BICBWNT, MBI E A BB ENWDICER P-ase
{& (protease %) X 0 CH Dz, BILIEREICIZRE
WG & AEDENT LIZERVCDRREINTND.
L BB COEMTRERNICE D TRENOE P-aseE
HEAELSCHHINDCEE2RLTWS, LDL, 1
BRBADOCEICED k5 RREIC A D0 E S DRIRE
CHDY, BRHIFHREDEILND.

FiST ISR P-ase& B BRI &5 0. 98817,
D130, 20 8847 C 3 B IEESHNS 1.0~ 0. 4B ORCH
(B 4EFBE). T LTCOMER, BiLEEOREHM
s, M LB ORMUBENCE D TH ESEER
STEWEY. Tabb, BILEE © B Pase &FR
R ML, RMEEVWSCEL VI, LR
P OFBAIED 2B CBERL QI LW ERT
&%, CHIBILEED® B Pase (DWW T Goetsch
(1940) DHMHLFATREREE 2~ L TWD. #KiC
X 5L, BLIRECET BN O B P-ase Sfde

SARANC, 2 8B B ERZITNEEERRTRS
EBNWCERCE L SSRICFETD. LL
RMUE R E CEDOHHRIE—FE L TEHT, MHEA
RN LT B CIIRE & KICFET .
ZBEILIRDIE BB & OB I 7 52 BRI
EHORELITRE R X CHEEC B W THHIND
it Pase 3 WG X N CEEHA = N % 23, —HE
7z, Woodard (1952), Downey & (1954) & % Wi
Marberger 5 (1956) & &k 2 &. BiLlFRIELE & C
(3 P-ase OMBNEER I BEBEOHBIEVENE
W5, EHEORBECTD, BED H 2 REL Y ER P-ase
BAHRZY > PV EW S — B 2R L TUIW 2 288
T 0.4~ LOBMIOM<THY (DES 0.2847) .5
& & iE - ORI HFRM PaseZ HRICARRZE2RD
R CERDIDR. WIRIZ LS, RiEERD
ft P-ase BAE & ERRLEARE U dHAICENE
WAL BDT, COBKRTRBITHRELRICL 5icE
O P-ase EEAERE 1T EW & VIBIMNCERZE WS C
LBCTED.

RICREWHE (hexestrol) % &5 LxBlcgK L
RISERE RO BEP-ase 2 JIE T 2 &, CNCRZOES
RERFRHCME T2 L3R b CBbhke
217).Hexestrol 45mgf s (BE6%, #1464 Clkzo
MEWERNZ A BB TR,  100mgl LD EH]
CZEDME P-aseEARIZHIREE L K DRTHBOES
HOTUL DRV EMHIN TS, 2L, BEDOTD
7z hexestrol #% 5B I3 MG ABILIZIZE LA L
B, BOCDEREDOCTHDR. ENED D
53, B P-aseEEAERE L U 5 BEED TH C RO THIHRIC
RIEWHOMEIRES 5 T b, CNIZEILE S
B e KEMEECH D C L E2BREENCIEDED
B LEARECH S, O i3 ERICAT R IRE
DO P-aseDIR & DFERHARBEER L TNDEHDT,
R SIS VT VR FHIES L IX WA RNDITTH
5. a2 PICIZREBENORILIFEBACRE P-ased
HE LS GB6%) , F14ICIZR PaseldEHicH
ez L, F28lRzrgEcanrok. o
AL, HDHWE Brendler (1960) O3B
BWOBREBREDZD0I S LA,

(B) 7nAY P-ase [Z2oWWT

BB YECHMANZL iz, 7ah Y P-ase ZIEWRILIR
DARE BT, RISLIRIEKER & CRILARRE MR QHE
CEDRIORRBAEE LA DX, Thbb, Mkt



W 50, 000fZ 5 < IF RISEARNICIE 7 v Y P-aseldlIE
LEBZWEE, LWT W A 10— 1005550 <Rl
ECTEDEEOR LIMEFENTHAW. FCi& Goetsch

(1960) FHHMMEFAVIC 7 H Y P-ase 1 J/hEED b
Bz a s N PRE EERcENCERHE N2 CTER
WEWDTEBY, FEHEOWUEREDTREMICINEED
BrebIcdd.

(C) Protease (ZD>WNT

2 AN ET T B S D R L' VIRFEM O $51E L | Cpro-
tease EWWSBERBBRAZDRIROEHRIOGCCH .

b FOBKTC-EOBRRBRBROBFET 20 LR
HeE L7z DlE Huggins 5 (1942) CTHDIPED BRICE
VENARER X T35 (Mann, 1954 ; D). &
7e AR & 4 U ZRTAL RS <U358 W Kl & 2
BRBSERFETEC L BHERWCGRERE L Tw 5.
Tagnon 5 (1952) 22D & 5 A MR OZE{L 2 pla-
smin systemDRIFIC L 2BDOCIEA <L, o LARIHLEE
o BE SN EERFERE A MR Lk olc R
H L2 TRENDEHEE L2, X bl Tagnon 5
(1958) V2 A SERRAR L D Atk sk I i e 23Mfibrinogen 35 & U°
fibrin 2Ff#5C L% in vitro CEROEREKE LK.
Lombardo # (1958, 1959) 3 fngh fibrin AR Ic & 0
Fidd 2 fibrin 24T 2C L 2w Q3. CO X
31C LT, EWBIILED &7 bR iESafkc &
BA RS D O—BOBRAIEVSRBEEENTVD
CEBHEENEEIBRDECEDTHS, LD L, CNBE
L T Tagnon b <%Lombardo 5840 5 % 3 iz fibrinolysin
EDDOPE I MEDNTRABRBBAVWD T %
W, Zz& A Prout 5 (1956) Z#EE% D DRILAE
BE ﬁ?%c: I3 <@ fibrinogen-thrombin clotZ¥&f# 3
BERIZ AL, Zilic streptokinase-streptodornase?-
WM LTl U T fibrinolytic A iBE2 RTHD S &1
5. Laderhoff & (1961) IZRULARARIEE KSCN Hhtik
Tplasminogen activator2#IE L, 2D OB EICE
FNTVD EVSREEFERLTNHD, BHS (1962
(AU AR IE O L R 15 Kl HY R < 1 plasmin actiator
& & proactivator FAFEFET 528 plasminid & E 11 C
BEAVWERE LTS,

Z#H bOWER Casein-Folin ik o230, L
BL72& 5BE0 B, chick>THIEEN DD R —
J& proteasel L7zdDChD.

EH BiSLIRMHARD protease A BIFMAE R K E
—ELTWENWE S5 TCHD EE1E).
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AL AR IRIERRAAPID protease B 2EEDOEAZER
A LTWDH, RERIOHA, &L 4.0CKEAMT
i 8.0~10.0MA7ATE L AT W (BB 2R).COBHE
LHRMER L oI IO R b s n Dk, T
WRBWE ARG LB HER LcRLIRIRIE D pro-
tease | 200mgll Lo SECiliictr LAEHEERT D
OB 2% (520, FABDH OB, —FKICRETTED
O EERICED B /2, Tagnon & (1953) BREW
HOWBRSGARTFROLmER) X &2 L FKE.
Goodhope (1960) % FEERAYICER 6 T 5. 7z SGoodhope
1% polyestradiol phosphate %5 | 7=3%B&50 #1340
AT, N bkckr A > CHmERE2BET S
EHR2HE5 LWENWS, O EIZ LT LCEEBEDE
B  (hexestrol #E5BDZNHDT protease D
o) Ed—HT5.

RIALBE MR Oprotease HIHAZE 2R L, H5i23.4
gD 5. 2807 Ch 2208, KIEICBWTL0,08-A7HTE:
ODEBERLRDCEPCEDESR). 2/c, COoRKER
AR 213 & < BIEIR AW, BE B IR Pase
LEC & 51, protease&HRE B L AFEMEDOLEIC
k250 EdEILBND. WTRIZ LB, pratease &
B2 oW TR BT RRERERR & BT IR Ko (i) A% &
OHCIZEAFERIANEELTEY. LT3R, T
ORIEWE 2K G L BRI RRE U /2ATL ISR <
&, Z@protease S RIZANMNCE VB WMFH XN TE
Y, COMEBHSEDRITIRIEKEOHE X VIZ 5 MCH
Eepb(EELAR EHR). N EREMEIC X 2K
OB L ZBT LD —T]ET, e LERELARD
R L 2T DD C protease DB
D35 LW HEPRD N TV, AR &4l
BEITADEE 6K, FE 26T OB, LI LAT
SERE C U Td protease 2 IRIE L L e, B P-ase
LIFE S FRRICPR Y BIEMBICE D TEDEERERE D
BMAMBIENBEELTE W,

Dl Lz c 300 B, BRRSPANCRISLIRIEKE
LRINCBED RN T VRFEME LW 5 B OIIHANC B 28
WOBHDTLVBHEDBENZEWL S, ThDE, prote-
ase [F—IEHI & L CRISEIRARKAE B RiSL A% D EOEL
BrepBikda e v OFETICH DB Pased bR A%

B, AL 3 cBlRE AREEE RO LN T L

BT EDR, REMHECHTIREZMEL NS BLEDI BT
BEHREE 2 M E TR LB H R CDORALE VD
B8R 53, BHES BRI RIEKER N 2D



1178

THEAVEYCa Y b r—AEE LENENIE LVER
ERLTCWEDICHD, 20, BILBRIBAEZIZD
&Y LANVE VIRFHEES X WAENWDDCH D.

Huggins (1960) 13 &1e VKEHEE W5 dH 02
RO SECEBLTVD. BLW3DDRTRTBLL
B2 (autonomous) 72 &g 0 & B AW, B SRR
DOREEB N BB FNVEVICRIEL THBEE, 2
OMfERBERH L 3 2BAEDEC & 5 Chrevic
AR L Ty, ERMELERCD LcowvE 4t
DAL A5 LEMEDENRTD. COLSA\BERLE
VRN L ERT B EWIDTH D, CORILIRGER
FVEVRGEHECH B L, CHICH LRILRIEKE
DOFHEARRDBEWRT CDRNVE VRFHEEE WS 5D
CEANENBOCH B &2, RELEEND LN
BB EE, DREIN TV DK L, LicfilL
7 BB DOEREBRFAEI RIS IR E D DI DN TE
BH D VNREBEENCCN2ESIELDOTH B.

V. # &

(1) FBZEZANLRIEKE (RIE) 3 & URiLiRE &
FNEVEOBR, L EBBEDRNVEVRFEELL
5CLizoE, E&LUTHBIED E 1 b A(LFIEEY
Bic#E 32 HIOC, BiSLiR &8/ B3fR % 3> phos-
phatase (X & |C Ff phosphatase) BLUBIH 5
BEOMEMAHEE X1 T35 protease &\~ 5 BEKD
EHE AR LT, EXALR (48D RiLEIRE (39
B0, BILIE Q0FD DRI IC Ch HEEEDO MR
RNEFEZHETD L EHIC, WDOIHEBEMERLEY
B (BEMEREDDNIREN & 2BEEER
DOEFEE DERANCIERILE U7, MHT% D Bohos-
phatase (P-ase) 7., %) P-aseds J: ¢} protease |3%
H-#3 Fishman-Ler-ner#:% ¥ 32 Hudson #,
Bessey-Lowry #:, Casein-Folin #: (#B) ok o/z.
ZORRUTD & 5 R#ER1HE .

(2) EWARLIRARL g4V OB PaseHEIZ0.
16~0.18B07 213 S—F LR R LTW .

(8) RILARIRIEAIME 1 2240 O Pase@ARIZ
—RCEEREROZEN L U DHIMCHBNEBRE2R L
Tnd., B4DBiCcizd2BEORERRLTEY, C
NEREORMR LR L THE LEL LN DD,
IEBED & S BB LD O < LOBAATE, MEM
MOLEDBERBKEL ABIC LR DT 04805
0. 27RO CH Dz, FOREWYE (hexestrol)
2HRE LT B LRSI OB P-ases s
B3 hexestrol 100mg#t 5 LT LA LRI LT, 200

~ 300mg Dl T D TR I LD Ls, Wt
DO HIERFINICIT hexertrol # 51z & 2 HEAZEL
IEFAE LT,

(4) BLARAERARS 1 2250 O PaseBFRE, #
FRFENC ML U7l R M ERE M icl3Z & A SR
<, REME 0.4~ LOBMIDOMERF Lz, CHIRRIEL
R LIZ LA LR CC, ERRNBOEh L VIZHL
MNCEETH D, TORBEWEERE L (D0
DEBICIEIREBN) BICEIBRRR U /RTL RSO RR
Pase GHBIEGEREBD 2R L, COBERELEREDOM
il 100mg L ED REME R 53 W ICHERE L
o REMEHBRLIC & BN s blico BE
RO BN/BECH D/, DL HEBAE P-asen
HEED B, BLEERSEOR Pasei Do &
BENLIERELF U EWA 228, BELE (RS
CHRYBMERE VEBRCRO CHBICRIGT 5 &
T, OB LI HRRIE LB RE T B DIk >
THDLNTL B. O BRI 13 B e A &
LAWY, ZOREMERFALEVICEDTIY FE—
ZNBIEE, D VANLEVRERCHLC L2 ESE
FHCESTBF—4ChH 5. _

(8) 771 P-aselZEHQUIED: (BT
HIRD50, 000 SHRECOWE) <REWRLE, B
BRAEKAES & ORILBEEGEOVWINCDERT 2 A D
D, DZ VRILRIEY, EEEMDLIHEGERO TV
#Y P-aselZBEAHINTWTD, Pase RO & 5 ICiER
HEWADEELRBIERENTHE3DOCIZARW.

(6) Protease OMMIEHEIIZI D DEAZER
HDB, ~BHICH DO TERRILE, ArRIEKES &
VRIS OER KA KBV T 5.0 ~10. 087 CRIE &
##H LOMICIZRE P-aseDBPED & 5 55 BVWIREDH
NAolk., FORBWEEERS L 2ABEOHEBKA prot-
ease AR SICL b < BISLIRIRIEC 3 RIS
CHHNMNIRD LTRBY, CORVERHIEBEDHIC
2 SECHOE, Lirl, 100mg EFREHID 5 54
BH<TE P A D TEEZ L.
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