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CLINICAL STUDIES ON CARCINOMA OF THE PROSTATE
WITH METASTASIS TO THE BONE

PART 1i. VALUE OF ENZYMOLOGICAL DIAGNOSIS ON THE SERUM
AND BONE MARROW FLUID

Takashi Kasmrwact

From the Department of Urology, Yamaguchi University Medical School
(Chairman : Prof. J. Sakatoku, M. D.)

Total acid phosphatase (TAP), prostatic acid phosphatase (PAP), alkaline phosphatase
(AlkP) were determined on the serum of the prostatic cancer patients. TAP, PAP and LDH
were examined also on the bone marrow fluid.

1. The serum TAP was high in 91.3 % of the patients with bohe metastasis and in 43.2 %
of those without the metastasis. 56.8 % of those showing high TAP had bone metastasis.

2. Elevation of the serum PAP was seen in 86.9 % of the metastasis group and in 37.8 %
of the non-metastasis group. 58.5% of those with high serum PAP had bone metastasis. From
this, PAP was not more specific or sensitive than TAP.

3. The serum AlkP was high in 52.2 9 of the patients with bone metastasis and 5.9 %
of those without bone metastasis. High percentage (85.7 %) of those with high AIKP had bone
metastasis. ’

4. The serum LDH was high in 55 % of the metastasis group and in 21.4 95 of the group
without metastasis, being totally in 30 . Although no tumor specificity was recognized, the
fact that 64.7 % of the patient with the elevated LDH showed bone metastasis suggests its
significance as one of the indices of extention of cancer.

5. TAP of the bone marrow fluid was higher than that of the serum in 8 of 9 patients
examined. Bone marrow/serum ratio of TAP was 122.8 9 in the non-metastasis group and
130.5 % in the metastasis group, one of the cases reaching as high as 472.5 %.

6. PAP of the bone marrow fluid was lower than that of the serum in 3 of 4 patients
without metastasis. The average ratio was 83.7 9. On the other hand, 4 of 5 patients with
metastasis demonstrated PAP higher in the bone marrow fluid than in the serum. The highest
ratio recorded was 1161.3 %, and the average was 127.0 %.

7. The bone marrow LDH was higher than the serum LDH in all 8 cases examined. The
marrow/serum ratio was 205.8 % in the patients without metastasis and 252.2 % in those with
metastasis.

8. The changes of the bone marrow enzymes seemed to precede those of the serum

enzymes. The bone marrow study might be clinically significant as one of the biochemical
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9. Elevation of all of three enzymes, the serum TAP, PAP, and AIkP, was seen only in

2.7 % of the patients without bone metastasis and in 52.2 % in those with bone metastasis.

When-

ever three enzymes are high, the presence of matastatic bone lesion can be highly suggested.

10. Five years survival rate of the patients with normal enzyme level was estimated.

Those having normal TAP showed 54.2 9 being almost same as those without bone metastasis.
The patient with normal AlkP showed 39.5 9% and those with normal LDH 40.5 %.

11. Five years survival rate of the patients with high enzyme level was as follows. The
high TAP group showed 15.3 95, the high AIkP group 0% and the high LDH group also 0 %.
These rates were worse than the rate of the metastasis group (17.3 %).

#

ITERBREOHEFICIDE  OBERDPZ O isozyme
BEEZHEE LTRRIN A KOk - . BHEE
BOZEIZ DT b 4« DINERRFEESEE S 1,
AF EOBERITRATH - T HEEH & BEEAED
ENHONL BEB MO, —RAERAECSTA
NoNd O -TEf, BET7r 7y 4—%
acid phosphatase (D\"F AP F), Z/RIMER, T
(Kupffer #fa), f, &, B, BIFRER A6 d

d,ui%i¢M@Hf§g®AP%Aﬁ?5 L
pLIER O AP [ZEEFB X ORI IRE DA
FITRBMEI UhEEST, BoBERCX 2MhEx
Y oS DORRLIRANRIE OB D 2 B G 13E Y
ICEBET 2 EREL OO NTE DWEERN bz
NTWW, CoO EEFRECREEREET, Lk
2T AP 0 FRIZANIREOWENRE T 2 3EE
EROEADOIEHEERL, COEOETREER
g e ek & 75 2. Nesbit & Baum (1951)22
OfiEtic L AL, AP O ERRBVIZHEEREET S
BT 65.5%, EBOISOET20.5% K@ oh,
Sullivan & (1942)® DA TIEZNE185%, 11%
iz, AIFo AN (1959)19 OIMETIE 49.5 %,
31. 8B DESIL T B,

MEhicEREST 5 AP QRBS TR ICHRT 3
25, —HRMOBBRICEBNTERSINIBDTH 3.
Fishman & Lerner (1953)10:10 [ 2ai IR EERRM: 7 +
Z 75 4 —+ prostatic acid phosphatase (/' PAP
MR A7+ X7 - £ —+ total acid phos-
phatase (LIF TAP) » o087 2 &iciBiL, 12
womrEEsEcllEL, BEBEE 5 THaMic
WHEE S LHERY, ERE DR EHF4 61
PAP @ L85 AZDTINS, Ozar (1955)20 [ Zaiviz
BEXEE#ZIcET 2 TAP © FRBIOBICHD 5 DI
stLTPAPIZ 2 %ick &E 2L L, Coplan (1955)7
& PAP 02 WiiEEE 28, Mathes (1956)1 {3

T

PAP otz TAP X 030~40%8HTHsEL, s
OHELE LIV ICBY 52 PAP @ LR TAP,
TAAVEETr AT 2—€ QT AP Z18) XD

HODICERTHHEL TS,

Mot AIKP (Z2EiL R ICB Ui 2 binmiE s
WEFAREZNE L, AP o FRERTIBEEER
DOAHRST, thoRREERES, THEREE, BH
%, PREBHETTEE, TR TdRKL, Lk
WoT, ABREFECERER AP L0oME LKET,

BEEEEORICOAEETH B EEZ LN
T3,

I E ik ZE2Z lactic dehydrogenase (PIF LDH
R KB R/EO HidT b TENEED —D
T, EfEEEICET AT Hill & Levit® 5ic
LY EHEEEEMECRHIC LHT 5 LHESN
7ods, T CE L DFEEEIK X 3 F#ETEHAO~60%D
PRIz FERnE LTV, Biar R BELTERE
F7b (1967)2 3 LDH ERBESRBERICE D

— I HEINE RIS, BEESEENIRECE
BBl b Iz ERRELR.

FEHIFRicB W T LR TAP, PAP, AIKP B X
U LDH o¥lEME & Bl & OBERIC >0 TRE A
iz, ARERORHNMEEZEIMET 5. /1970
4 Chua LT BEBELE T 2RVIREDIZEATIK
BOTIE AP T UTEREKR AP OESEFICE
EBERENCRBEHOBE O I b BRK AP 25 EF-U
TOWBERDBD D, BRBCEEREEND 5 LHE
LTWV3, EFES 9 FICEEKD AP 350 LDH %
WELI-OTHhETHREL, TOBEHELODVTHEREK
L7z,

MFEME O CICHEAE

R & Ak, 1964484 A X D 197T14FEI2ZA FTiziin

KFEBRBRAZL U p g EEes sz wRmeE L

7z. FTONFUIBEBISH, IFBERBESHT, 7
~NTIRERBETIC U T oRREEOREE B 0B’
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U7, TAP, PAP B X0 AlkP oRIEIZEAL®
OFEEZRAVT:, TAP QEHEELFR%Z 4 u, PAP ©
EBRE1.5u kL7, T AP R 4u 2 EREL
7z, LDH B LTk Hpiz Hill oEEkicd &3¢
B OEICRE - TE I, 3MuZERED LR
E LTS, $92ERTX O EBRBEAICHE D o 23
OFETE CEN100u ~2201u ZEFHFEE U,
BEHEORBUITERFAERICE - . BERTCRES
BeazEdl L, Turkel & Bethel o4& & MO
MARICEOERIL, BEIUEHERORRELC
18 572D BIKEIERB CIEY, BEEEE:. MEs
FkoFHETE£D TAP, PAP, LDH ZHIEL 2.
B EROBROET L BEB L OFEEE XU
THRHAEELOEZICOVTREEL -,

)74 &
1. Total acid phosphatase (TAP)

LIEF63FIh60FlIcDWT TAPARE L. 2o
96, EEELER4 uEE 3013374 (61.7%) <
;5 -7,

BERBBIRICEEERL, IHERSEBANICE
EF b, b2 90.7%) T Ehkh-
7o, ESH321H) (91.3%) it oSh, FoESER
14760 TH D, COEFED2ED 406U © 2 FIEKRA
U 72 EEI215. 90 TH - 7=,

FEEEBE T TAP HRIZIT4 usdulicsyfiL
THY, 37THIB LS 1661 (43.2%) , EREH 2141
(56.8%) &LiE-TW5, HIARSEEERL66.3
ud 1 BIEBRALFEIZ6.6uThH- 7 (Table 1,
Fig. 1). .

F/ TAP FRBE FEERBICOTTHLLE L

Table 1. TAP values in case of prostatic cancer
with or without bone metastasis.

With bone | 4u<C | 21 cases (91.3%)| Average
metastasis
(23 cases) 4u= | 2 cases ( 9.7%)| 15.9u*
Xg;t: out 4u< | 16 cases (43.2%)| Average
metastasis
(37 cases) 4u = | 21 cases (56.8%)| 6.6u**

* except for 2 cases showing 1476 u and 405 u.
** except for 2 cases showing 66.3u and 36 u.

4 10 ;0 ,5.0 “20'0,
Eom(2+;ne‘tu.‘ o Besfer » « . e

B ta) o e . .
OYI?H;?IB a k*.. .

Fig. 1. TAP values in prostatic cancer.

HBE3THIh21H] (56.8%) I BIEHERY, EHEHH
B3BIhBER 26 8.7%) ThH-7z. ThitBix
BBEAL I 51IE1.3%0EET TAP B EHT2
CEEEWRT B0, e TAP @ FREBEEEAEER
W3 2E411 56.8% T, ERER. TS THS. L1t
B TEBEBNEETNIZES TAPRHE L%
ATEON, ERRHIEGTHOHLTLIBEEREE
BRLIZWEVWZ S, FREBSTOETREE RO
MIEHRITL3.2%TH - 7.

2. Prostatic acid phosphatase (PAP)

60WIIE DV THIEL /2. FEEEO LR 1.5u %z
% PAP ERBUI34AH] (56.7%) TH 5.

EFEBF2301L 0.5u 5 1434w F TORHBRICS
HLTED, EHEESD EF0M0 (86.9%) , EEHM
B3H (13.1%) &5 -T3, FRBEBEITH I,
DEOFNERTIEZDERER FRMATICERLT
B0, »DoER14H(37.8%), EXHIFH(62.2%) &5
5, BEBEOREEME:2 PIEBRIL - F5EI310.5
» IFBIEBEAFO V2 1.90TH 7o (Table
2, Fig. 2). ¥/ PAP L534%0h2041 (58.8%) ic
BEEE 7Y, EgiEesid 3 gl (11.5%) icEix
BAaBB, ok TAP o4 L3RBT,
BRI BT 2 BEBOAROHED 5 Z i3 EE
EORMBAETE3EEZ N5,

u

Table 2. PAP values in cases of prostatic cancer
with or without bone metastasis.

With bone | 1.5u<] 20 cases (86.9%)| Average
metastgsis

(23cases) | 1.5uz=| 3 cases (13.1%)| 10.5u*
l\)?&(f);ltglout 1.5u<]| 14 cases (37.8%)| Average
metastasis

(37 cases) 1.5u=2| 23 cases (62.2%)| 1.9u

* except for 2 cases showing 1434 u and 390 u.

i5u i0 20 50
Bone meta] |... .. '
. emf2ed 0t

Bone metm?#‘_
(=)

Fig. 2. PAP values in prostatic cancer.

3. Alkaline phosphatase (AlIkP)

AlKP RiE%EE 1T - DR BRI, b
R UAIOR STHTH S, BEBHETE, %u,
u OBREEMEE R UIEAEZEY, 40l o -5
P12y (52.2%) , EHEBEWNILG (U7.8%) &I
FELTEY, BERHOPHEER6.00TH %, &



MR BUALBRE - B (D 1073

Table 3. AlkP values in cases of prostatic cancer
with or without bone metastasis.

Table 4, LDH values in cases of prostatic cancer
with or without bone metastasis.

With bone 4u< | 12 cases (52.29%)| Average
metastasis 412> | 11 cases (47.8%)! 6.0u¥*
Without 41 < 2 cases ( 5.9%)| Average
bone

metastasis 4uz= | 32 cases (94.1%)| 2.35u

With bone (22332:*) (Z)}ll cases (55%)Average

metastasis 38.4u

(20 cases) (2233%) (?)} 9 cases (45%)| (272u)
Without 341 < 4 1.4

bone (2200 <) (2)} 6 cases ( %) Average
metastasis{| 34u=> 28.7u

19 78.6
(28 cases) (ZZOuZL) (3)}22 cases( %)(226.411)

* except for 2 cases showing 95 u and 86 u.

Bone meta{ wt,|
) .

Bone meta, j#x .
) ¥

Fig. 3.

AlkP values in prostatic cancer.

7z, IEBEBE T2 (5.9%) KWBED EFER
HBDBTED SEEMEIZ2.350 TH -7 (Table 3,
Fig. 3).

133 FRIAFIR12(0] (85.7%) ITBIREMRS - /2.
TROLLEVEEREE T AKP LR LTHRIE, £
D85, T%DEFITBIRBEOWREEND 2 Tdh 5715,
IE FFA3F 116 (25.5%) WWBEBELRD S C L,
FEROTEEE D e 5 RASBECEOTRELT
{MBART B,

4. Lactic dehydrogenase (LDH)

LDH ofliFEid19644E0 519704 % © 13, Hill off
BB &S ERBEDTRIELTORN, £l
FEHEAEEL, LM OPERIC & 3 EEHAE A L
7o, WllEEEEb® S &, SEM4RFRh_ 17
T35, 4% & 15 0, Hill 0FFR U 7213 K OESHFEE
RAEGNEY, [BETREEEOCLRE34usl, &
R EIsY, JEBERERSFI DS DN THIEL
7. BHETIR100~220u ERRBAATERES L, B
R, EEERH BOBOSFT O 10 EHL
fe.

BEHHTRESE ERE P LNCEER S IC51E U
THY, #OFHMEIIBETB.4u, FET22u%
RU, WEEEEFT 2L, EALIH (55%) , IEHEEH
BBl (45%) &5 -TW3, WX HIRBEBRET
BEZREFRLD SENMEERTRONEL, ZOF
B ARET 28.7u, FETH 226.4uERL, &K
fciE B8 6 F1 (21.4%), EWEFH2E (78.6%),
L7712 (Table 4, Fig. 4, 5).

C LTRGBS FBEBREALRLTAH S L,
55% %121, 4% & EEWICER R ICEZE FAMINE N C
EMbip s, F I EEEEAIIBLHTS. 6% &K
Bl T E O,

* Hill-Shibata’s method.
#* Shibata’s new method.

34u__ 50 100
Ecne(+l)7iel‘a, . comp 00 e o
Bone metal .e
) ~§oE4 )

Fig. 4. LDH (Hill-Shibata’s method) values in
prostatic cancer.

22000
Bone meta,
(-—*—) . . L ]
Bone meta, e o .e
(=)
Fig. 5. LDH (Shibata’s method) values in

prostatic cancer.

5. E8E¥%® acid phosphatase & LDH

s TAP X008 PAP ASIERME LR & 0 BafEe =
U156z, BREZERIC & 3 BB OFRBUE A 7.
L, &b 68IRERMBIcky 25MoLKk (4
OB, RERE B ETHRATTEZZZ D -7k,
Lichs - TRIEFZ O#IT, 205 bEERERD D
FEF 5 7, SR REDITOEFIZ 4L T3,
72 AlkP @R AENIBRA L 7.

94 TAP oW TREEB DN 4 It DNTE
Bik TAP (LI'F MTAP rmg) *iiE TAP (STAP
W) OlER T B &, #NE153.3%, 86.9%,
139.5%, 111.4% &7 0 1 fix% s 3 flidE L, STAP
e LT MTAP 35 122. 8% & fEa L 7z,
BIEBAEED 12 5 Hlo MTAP/STAP 1004313133.3
%, 107.6%, 123.4%, 157.8% &1 0, WHITAGED
HI2472.5% DEEAER L. b b, 426 MTAP
DEHIDBEL, 472.5% OREWCHEETRT 1 HIER
W F23EI130. 5% DEF WV EE R L 72,

PAP B LT & TAP :[RERICEBEK PAP (MP-
AP) timiE PAP (SPAP) p100H% & % LIEFE
BT 00.2%, 32.9%, 133.7%, 77.8% & 4 Bk
3 4ili3 SPAP i & D ROERR L, £DINE83.7%
&7y, SPAP it LT MPAP [3EWEEZRL .
chiT LT, B b HITid200%, 115.1% ,114.3
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%, 78.49%, 1161.3% L7320, 544 pl (80%) &
MPAP @iF 52355 <, BESMEL KLU 1AZBRD
CSEHIR127.0%TH - 7c. TAP, PAP & dic By
BlDIZ 5 OBBREFIE L O SOERERD S, &
¢ iz MPAP/SPAP [t 51T, BEBH &IEBER

MR BOSLRRR - B (1D

BIDRIICER & InTs MBI B D e,

LDH 2B U CiZ147.3% % 5309. 9% & 2511, 5%
53R BREOBELEY. BEEE, FEEBEBO
3 DD MLDH/SLDH 100432843, 252. 2% & 205. 8
B&1 D, BEBHDIEIBEL, CholETELHE

Table 5. TAP, PAP and LDH levels in the bone marrow fluid and blood serum.

No.| Age2oR¢ | sTaP | MTAP | MYASL, o[ spap | mpap | MPAE/ T sipu | M | MEPEV
1] 61 — 6.0u 9.2u 153.3% 4.1u 3.7u 90.2% 1441 4201 291.8%
2172 — 9.9u 8.6u 86.9% 6.41 2.1u 32.9% 232u 4941 212.9%
3169 - 11.9u | 14.61u 139.5% g8.6u | 11.5u 133.7% 2751 4051 147.3%
4 | 66 — 4.41 4.91 111.4% 2.7u 2.1u 77.8% 193u 330u 171.0%
5172 -+ 15.0u1 | 20.0u 133.3% 10.0u | 20.0u 200 % 240u 52341 217.9%
6| 78 -+ 14761 16921 107.6% 14341 | 16501 115.1% 2951 9051 306.8%

7 | 83 -+ 9.8u i2.1u 123.4% 9.8u | 11.2u 114.3% 178u 310u 174.2%
8| 73 + 6.4u | 10.11 157.8% 5.1u 4.0u 78.4% 182u 5641 309.9%
9|82 + | 9.1u |43.0u 472.5% | 3.1u | 36.0u | 1161.3% | 274u

Bd5b0EEbh 3 (Table 5). ZRLTO, BEBORWEAR3THARED phos-

6. 7% phosphatase fii & BB ED Ehatase @J:%—"f)%kiiﬁﬁ%&}%ﬁﬂ (56.8%) Til¥

e Poe Ly, 1B LOEEERT DIL16#1(43.2%)
TH-7Te, L d ERERTAlicBNTS, TAP B
BB OBENICI X PR TR 2By v T fidp, TAP & PAP @2%ERE bt hH 5L

AF v vV IR OEETH S5, I phospha-
tase HEFPERPFHEFLTWVWEEEZ NS, ME
TAP, PAP % 5T AlkP Zh&NnBEhoBERE &0
BR B I DWW TR EROCEL TH B, 2 TN
5 phosphatase EAFSMIICAI L&, BEHRED
B EI R - TOI 0 DOVTRET L., FEOE
B¢t PAP Bk BRIZ 3, TAP Byh LR 54T
Ho5eDT, TAP Zhilic UT, fAbEEIR

(1968) IcH¥E L THRAEER L7z, Table 6 iz DK

Table 6.

HEAET (40.5%) , 3HETNTHERTEC LR
2.1% L ENTH D, V-1FH, BEEEERT
i, 23%H2141 (90.8%) i 1L Lo bRAESHED,
W@ phosphatase R IO DIRDHT 2 F
9.2%) IcEEZ -7, Lad, ERARKENTIES
HEHERLTOVEOH52.2% 155, chid3&E L
FERN3FIROI20LBEBBETH 2 C EERLT
WAHTT, PrIBEREEASEEEIHERELE
bHhz (Table 6),

Relation between bone metastasis and phosphatases.

Elevated phosphatase

Bone metastasis | No. of Cases Total
TAP ‘ TAP and PAP |[TAP, PAP and AlkP
Rositive 23 1 ( 4.3%) 8 (34.3%) 12 (52.2%) 21 (90.8%)
Negative 37 4 (10.8%) 11 (29.7%) 1 (2.7%) 16 (43.2%)

7. REBERERELAEFERL L TICEER
DBk

TAP, AlkP 8 X LDH ZZhic20T, FF
B & FREGID 5 EAERLGHR SR U ETHER
Uie. g, ZhidimoeREE, EeEEiicxk
&7 (Table 7, Fig. 6).

1) TAP

EFHBICI 1 F4E7E86.8%, 3 FHART3. 1%, 54F
7754, 2% & FHRIZBIF T, FIROIEEEBHOELE
—E ¥§5., chicxl, TAP EBHAI w1 45
61.5%, 3LEHE24.6%, S5HAEFIS.3%ERBTC
NRE R BEBROAEEREIZIZ—HT 3.

2) AlkP

ERHID | FEH8L.3%, 34FELETF62.6%, 5L
£#39.5%CdH 5. FHRUITIE 1 EALFS%, 3FELEE
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Table 7. 5 years-survivals in relation to TAP, 'AlkP, LDH and bone metastasis.
\ Normal | Elevated | Normal | Elevated | Normal | Elevated | Without With
Year TAP TAP AlkP AlkP LDH L.DH bone meta. bone meta.
o~¥% 86.8 79.1 90.5 60.0 87.0 74.2 93.7 80.0
B~ 1 86.8 61.5 84.3 45.0 80.6 59.4 87.2 66.6
1~ 2 82.2 41.0 81.1 9.0 73.8 30.9 83.5 26.0
2~ 3 73.1 24.6 62.6 9.0 62.2 13.6 75.3 17.3
3~ 4 61.4 15.3 48.7 4] 46.7 0.6 62.4 17.3
4~ 5 54.2 15.3 39.5 6] 40.5 0 57.4 17.3

bone meta, (—)
normal TAP

normal L DH
normal Alk P

\ A\ e a - s bONE MEtQ. (F)
| N Yo--=--%elevated TAP
'\ \
e m gty \\
elevated Alhp "\
1

i I N
/ 2 3 4

elevated L DH
3 Year

Fig. 6. Survival of prostatic cancer patients.

9%, 5440 LD, AIKP REERTHIE Db

DTTFRARTH 5.

3) LDH

FEEHD 1 F47F80.6%, 344:7762.2%, 5FLHk
12405975 - TV B, Chick U ERAITIR 1 448
#E50.4%, 3HEAEE13.6%, 5EAER 0 EBIICRE
TH 5.

Vikxv#B otk sic, TAP o4ERIEER
OFEEI3ZEBEARY. 7, AKP 530 LDH
OFERETEREBEDLDTRETH S EEZRLTOS
WA LS.

RHEEBORB TR EBEEBRED 2 FlitsnT, BE
HEEEEER Ui TAP, PAP B kL ® V&
HEICED3EIHA, 4FEIHABEEEERTa VT

o— A NEEDTHD, 2B L avite—ZE

N1ERBOBERTH S, L L 3FITIEEHRIC
avha—nvInih, 6 ARSI U R LR
T Uk, Boot2fid 3 flidel Ktwd, 9K
BLUABRER EBITRIEBTIHMEERIIRES L
THTFELUBOEREZE ., Uik - TBEBREIcE
WTRESEER Ve VIBERICEIRIZ LTS, SERR
LAHNBRENREPETACREBIELEEZOND,
WA, BEREORARA, OCOTRAIBEL
WORRR L, L OBEWBEEDRRNTHEE
DIZICBBHETH LA XD,

£ %®

phosphatase [3HHIC X9 % 4GRIET HETH &
YOI RINESN DD, BEREICiE phosphomo-
noester B & L, F@ pH itXx T acid phos-
phatase (pH 4.5~5.0) & alkaline phosphatase
(pH 8.6~10.3) Lz XEI&N 3, b acid phospha-
tase FOMEBICENTHIVEBIZELD T ZERE
FN TV 3B & Kutscher (1935)18 73 Xic L DEF
HENTW 3, AR LR B FE L B aT b,
FBEVBELESNTED, BEBOERE Edicahds
izt LT TAP 838inL, & KEB0H 5%
AR EWEEEZRT T &% Robinson 5 (1939)%
ST L7, OB, Alken 5 (1957)P, Perrin
5 (1967)%7, Mobley & (1968)2 &z DEEAERER
L, RIFizBWTHTN (19591 (SR ERED36.8
%ic TAP @ LREHIzERNTNE, THic TAP
OWER, RWHOZE, BREDROMEDFROHER
HANLNE X SIS - 7. Mobley?? (353 {bEIE
BRI RSB L O —fic TAP EdNgNE DR
TW5A3, Woodard (1952) 3R DERIK & 5 EE
MBBOBARERICKL - THEERET AL EELTH
3. ERFIETAREFH LBk 2 TAP
FE®E, Sullivan & (1942)% £k % & 85% %11
%, Nesbit 5 (1951)22 [365.5% %I 20.5%, Til'®
2 49.5%%t 31.8%, Prout (1969)29 |2 829%% 25%
L, WTFhOHEE 2 OMICHLPIHEEEZA LD
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T3,

X 5l Fishman 5 (1953)10 ick-C, TAP o
1 HRIMRESRD PAP B3I N3 X513 D,
Zhick - T Mathes (1956) #s TAP XU PAP #s
30~40% i TH 5 L WEL %I Uy, Coplan
5 (1955)7, Bonner 5 (1957)9% @i { A
PAP {3 TAP ko2l XUOFRHELCERNT
BBEUI, BEENA (19692 dEBEELAD
DTH TAP 0 EEN B ICEEZZDIILT,
PAP [360% BED RE LR%Z #3207, PAP &
TAP k0 bENBICHT 2HEENR FHHELTH
3. LHLAES (196916170 X 5 iz PAP s TAP
FDXOBRENTH S &@E%&i%énmb‘&?‘@ﬁ
Hbdb 2.

EFORBE I EAMOELER S TE &, BTE,
m#@d<%ﬁ%®ﬁﬂcxéTAP@£m%@ﬁb
7ol h, BEBODZEAII.3%ICHRE FA RS
b, BEBERDITOVES343. 2% I ERENEED
7c. %7z PAP iU T3 BE58186.9%, JLBEKH
BT 8HICRY LR EEY Uiz, EEOC OREN D
i3, PAP s TAP Xbgifcd b, ailpiicEL
TRHRENTDH S &Bﬁi’ﬁ% BHFEEBONE P T

ALKP i3, B, &, M. B, J8%, JRBR, BUIRR
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