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HEBORRICH S MBFEQENEENCET 2 REMNFFHFE
23 EH

D I\ 535E, REOHFCHET 289, B AEEMIEEANC LT ERE OE 2 HIEF L B
EELS PDEEBEIN T2, bAERIWTHE R (1921) 25 LIP & FHFFEICAaEL
RRRBIMIFL, BIIFCHT I UMERRCEROSL 2 2 LT, Fo@Em (1922) (LWHALBMWIIET
I & BREAEMIINIR & O MAEFEEIHEPIE (1M, 528 i\, HIER & FRFmER & (X
ZINCEEERS, MRS E X OERSC S W TERDOSL 2 2 L &7, Ld BFmskidpMto
HETIE s TREFICEMPRTIEM L T 22 L 2 WEL T 5o 37 U KE (1924) (XBHAK & BR1F
& DT, MEEACHTHTIEL 22, ZE X LD, BIFOMBERAGFHRD L CHEE
FRMEDR < T  HEIRDHE LT O T ORFEA i CREMRILIE R A OMERCE S &, Ko
A, HER21E TERE, BRI E bICRHRILIEOSHA L A—ITit 3 LR L TV 5, ZOMKFN D
FRAAENINCZE B ¥ TOMEERAE DL O\ TRIBRO MIFENTH E b > B LIcliE»n D 5,
FIOEFEBERKBIRC X Y R 5 MERA DB OZEICDBFEH ERA L7 h, SANDERs et al.
(1944), DeuTsH et al. (1945), HEIM et al. (1954) s X% #b e T34 OFENFEEINS
TEo Iz, 7 THBRANDT et al. (1951), CLEGG et al. (1953) <> Moor (1945), FiH et al.
(1958) SFIIMAENED fRICHE 5 M EAE Albumin D264 BRUKEIFNC T Lk 2 f5HE %
HWEL T3, T CLEGG et al. (1953) (LI Albumin & My Calcium S OBEY B2 H
{9 CIER IS HEMIE OBk T Pattern %401 2 4806, 0, 1, 2, 4 BEHO M4 BT L, 058
B L BEIC AT T Albumin OHRIIIAMEEL & His b OABET B X 5 TH 528, H2EE
ig 5 L ZODMETAEEL T 22 L &ML T\ 3, % L THEHRRL bko e Albumin JEHT
BB OHELIT O THWIHE L, FDMMiix1.63, 2.02, 2.28, 2.48 s X 0% 2.30g. /100ml. Th b, FOH4
MLz DF 1 FEOERIT L > TIRENB LHRT B, Fio, FEERIIROBMIMIG L, RIEDE
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NEFI SRR LD, FMEDHEIC O TRIBMFICEM LT 22 &, $X0°, Albumin
WHEAT L CikENY 2408 (F-Fraction) ™% % & &A% MOOR (1948) =PIl (1956) “0DHFIIC &

DIILMNIC E NI, S HICHE et al. (1958) (IHFIE5 B2 b RIICE 3 ¥ TOZEAbE BAKESKD
HERFIH L CEENOBM LR A IR L T b, 20X 5 CEOBEFECH L T miim
<, BRIKTEETHIER TR, 50k, mHEE Hormone RASMSEMEISR & ORI Kico
WTHLAIMTBIRINTE TN S, L L b KEIIC KT 5 THEMARFZ Hormone DFE7E
b 2 WIFREFCOWTUE, i Hormone » OFF# & 4 T M Sl bis\% { OME
DEINT D, Tlebb, BOREOEEFNTIIMBERMCE D X 5 InERMERL D, EFlThn,
DR L TInfil7e 2385 AT 20010 81\ Th, FOMBIHINTWIRWERTH B,

T TARRTIE, Fe LTREMERN (—HBEQKEEN) ERFHA, BOEE R
o W7 & OFBBTHIET 2 MAG ORI R T D, £ O&R, EIE, KOEBEENERYER
L7

ABFEEIT5 i, KRR 282 KE, HOoWR LoErr 5z bh, SLRKEO
Fae r LUK EEIRMA TS ECEROBMELRT 5, FERCHEL, HLmmThicsd
MREN 2 WO T UM R PR IR B B — S B B O HCIR S BT %0 I B AP O—EILERER
BB EELEBC BN TER LI WAWATIFE LOEEZHF2 b, HoFRLINE % bi-
ToBER B R R AR U AT L B 0T EET 5,

BLIE WA - FPE S 0T AR ERINTE O FEE I TE S R B i B3 % mRgR
1 ¥ EH

IR UL, FTBORREHOMIEEHABRMNC, MIGFHEANTIls 2 52235 2 0% B
LML XD & L, ARDOFERED bAHRETIC I W TR BB RTRICIIFE R D4RIE
s 20 TEIWHEEL BRI, EHIEL X LaTIMER (1924), BUCKNER (1918) % WARREN
(1953) %o pkFdhfile HOVCHNEE « PAH (1935) ofmfazés22aprsi>, M (1960) o GTH 71
flOZEINCE T 238 MEFCILOF, MEHROERENT: Stage & Bbh3=20 Stage J7cb b
A6Z5 1 RiELfERE 80~90 RHRLERE 7o DO RIEHE D 3 Stage X h MIFEXIRY, ThXhaHFe
LR RAEMLE 2 HEL T, Th b OO MFEEAERECOWTERL, BETainz .
2 ERMEESLUHEE
(DFFE™ MR 1 B2 SRIBCE S ¥ THEL TR TAGB L 7'k YRS & AV oo

RO KENIL9594E 45 LU 19604: F ARTFHFEFE 227H A AR 2T BTG R K Lico
FRRIIUNR LRI RE S 1, W 2 %R, Rl St O B i e T G
DT k- TR LT 80 tee BHE LT#HEERT 5,
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@)PLIE = WL 1 B iiEsEmys (MCS & 0875), 80 ~90 B bt ffm s (GCS & B&#R), 35 X V150 H
L D pRifFs s (ACSEWEF) Zohvehviii: Adjuvant JLEEL 7od 0%l & LCHAL
7o SHD OFUF FHMHEAN LSS I Tk 30~60 454 IFIL, ik, BREC VT 5 ~203
DEIRFIL72b D% Ao, Adjuvant 4L X Coun (1952), Havasuipa and L1 (1958), E4u%
WA RS (1958), I X OVJUMIREESEELEE S £ DILE #BET L CHARTKRD X 5
CHRE, LB L 7,

OfEGE" © Tubercle bacillus (FER) wFh, HLERKITAN D

@Light paraffin oil : (Bayol F. €0, 274~380 (24843 %) &, ALEKCTAN, FHEE L IETL

T8 H30~6053THFALT B,
® Lanolin anhydricum (Adeps Lanae) : #& L CEM304MEST 5, (2 hiXMannide
Oleate-Arlacel-A 444 3)
@ LECDWEAM 2 v B U7cfR, #RE LIchifiR A8 U 60 SRR 2 (1 #aKRciET
LIc5&, ik (Water in oil) OIREIC7L 5 ¥ TEFIZHET )0
P EO®@@DRIX L 10:9:1 OFRk: L, FEEBEORILE 1571 [ 5 mg. ZREE
L,

(3) S o Bl

LERoRE#RE zhEh R (2.0kg~3.2kg) DOETIUXHFARAIC 3 ~5 B O/FET 4 B~ 5 BEEA
L, BBEOEAALD 3R MR, MmiFouE, SERMULE Lcd DamgEmiE e L, BiEAl
LLT1%0HE AT 1%~— Y =viE Ethyl mercury thiosalcylate #{EfIL k= (1°C~5C)

RAE L7120 MCS, GCS ¥ X0t ACS o33 2 iR Bl 2 T h 2 hift MCS, #t GCS, #t ACS
LBEFAT Do ARPEMIE OEEHT I Adjuvant JLEX 7L SISV VRFERTIX, 3XT Adjuvant
MU 245k e B B & LI Lice D44 schedule OZEFI%H, ACS OHHICOWTRT &
WO &t H Th Do MEDOH MCS, GCSDHFRI ML AL AU T Ha

HLACSHK RSP OB

(A DFUIFE IR DAL Ek:

1. Tubercle bacillus (3€E) : 10mg.

2. Light paraffin oil : 9cc.

3. Lanolin anhydricum : 2 g.

4. Antigen Serum 10cc.

(m ) SRR~ DHEYS Schedule
1 ERO SR TH 20cc 1Tk B3 DT I 10cc. HC 2O TIC 1 [4& LCHIANCEAT

o

H1[E BEFN344E 1 H19H 10cc. {EE)\ (19112!'0f_‘))

"JLHU\ ¥ IT' % 'FﬂH



86 I 7 O il 75 2 O B3 B S RO SR

#2@ 1 H22H 10cc.n (
3m| » 1 H25H 10cc.n (u
ZE4[lE 1 H28H 10cc.n (
5FE » 2H1H10cc.» (
AMER 2 A220, 40, FEEMELUKSICRIET 5o

(DFIF, ARG :

VWh B ERUMERISERE F 3 L ARCRSEEE Sh3 X 5icish OubiN (1946) kb
RN ILHES T b e %K S v ke RS (OUuDIN's serum agar gel technique) # U 7o,
FERTATR DT A T,

Tlebb, RLOEHASBEEZRET 2 KSC/ERE (A& 10mm, KX70mm) %, F/oik
IR X 2 IEARE A OE AL AR ER SRR IR G AEMRRE (n&2~5mm, &
J70mm) HEA L, Hic 1 BEKE (1 ZBOEACHEAL LTLI%~—Y =YRZIEA) &M
EMEOFHHIC A (45°C B CIRFD, RN S Wi miF MR 7 v o ERCR U < %5
RENTHIFRLZER L TCRIGXR LIco ZDHA, FUROAREDOERFIZ 1T 5 T dDITHFHKEfE O
BC 0.8% R T+ DRRBECTIEAER LTI & L B ETh b EHS NI DI 3TC O
SERARPNC IR L — BRI Z L T8 ba508% Lico OUDIND SR #° L ek ke RUSFEAR RS BRI 2
T RGBT A £ B 3R60mm, EX1Bmmo/hy v — v 2 h o b i, HEiiEHE
HHHUD 08B DOERKECHFEAXED, IHIEIOmm O =AY, HFELALER R TFED
MZ O FagEDS 26mm e % X 51, 3 MHR\VT, 1 BEKM A 15ml. i UIARSEA T EERE L 18,
MiExZ v 0ZrE, roMABchmys, wEKkzEThTh—Eik (1ml) AL, BRLKRIIO
Y —LTERL, tr T — T CHEH LTI LA L ERBPCEHRE LRSZR LI, ¥ 7 90mm,
PRI2ZmmOFE Y ¥ — v OHRITHUMLE ¥ 3 PREK 2 BE, Thadfud e LTl 20mm Ofif
TICENLZNOBIFIR, B2\ IPMEEE S Fikd & o 2o & DHAKBOFIERETZN HIULR
SHAIEFHOH % Lo C, TRENOIMFEHARIGHFIERET 2L 51/, (B5REBR) Itk
BB G ST 3 RIGHEREITILO L BV IE L, TibbERE,

155 CrikeEmas Sk c b 0

304LLN CHERER A iR e b o A

605 LIy TR ISR Ic b D +

603LIAN CHFEIR O RIS\ D —

FEROFRILT R C2—AFIDF & L,

(B)YBRIKENZAF -

Har Tiselius TSk TEER (Micro cell #i%) HTB2 &, Veronal Buffer pH. 85 2=0.1,

SR OB X 4 ~6'CT20~300:0, BHFHOFENL2,000 r.p.m T 5 ~105 LML, *

OEBEEEKHEE Lico FOROEREIAL 1S % & Lic, AMEBLI10C U TL L, &t im

A, HH120— 130V DFEPHA T 50 53 ukEh %47 T2
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3 R B B R

A. BERUBERISC X 5 EBR

1 : MCS#RES RAEMINE DR RS

MCS##EH & U THE L - FRAENEOHE « MARRSHRIEFE 1RO LBV ThE, ZOK
& Pattern 72544 L S EBEAVFEIMREL S DT ~6 HOREHFOLH 2 = L HEINS
23, ZO4EEMBEICGCSEY ACS #TET 5 L 2 KO 3RICAS NS X 5 IS USFHROBICIL
13 LA EERZ BN VARG ORREDT \EENRLON S, £ T, Shb OB DGR

1 %  Hi MCS 4 MCS X Jis

Nt i i W m R K B
ﬁ:]ﬂl (3_\ 10 20 40 80 160 320 640 1280 2560 5120 10240 20480 NaCl
H ~ e e = - . : o -
" 2| W M W W A B W+ = —
A WM W W W o - = —
it 8| 4k M HE o # W oW+ - - = =
e | 160 e e i L
- S T T e T
Mo|oe4| H M 4 A + - - - = = = =
wo| o128 #  #H# O 0H - - - - = = = = = =
£ M A = = = o= o= o= s =S = = =
512 | — - — — — — - - = = — -
B2 K it MCS + GCS I Jix
b i 3 itz i M B
ﬁj[}l\#\\ 10 20 40 80 160 320 640 1280 2560 5120 10240 20480 NaCl
H o~ _ S N - S ——
" 2| W M B W W o+ + — =
i 40 M B R W+ = = =
i 8 b M HE B H A B+ - = =
R T T S R T | S
woosl oH# o o# H# 4+ + - - = = = =
A - - =
w ST | - - - T - -
. | 286 # + - - - - - - = - - = -
B | 52| — - - — — — - - = = - — =
B 3 & it MCS 4 ACS X J&
I i J& 3 i m BE
ﬁ[{u?t 10 20 40 80 160 320 640 1280 2560 5120 10240 20480 NaCl
H T T S EE s -
. 2| o W W R W H = —
i 4 W HE 4w W+ - = —
it 8| M M A M B W oW+ - — = —
e | 16 M oH o H H# o+ H - = = = =
i 32 1 Ht +H + + + = = = e . s =
ol 64| M oH H# - = - - = = = = =
33 512 = — — — —_ - — — — — = — —

w3 HIvc, & 04BN ACSEOGCS TR L 7= IFIT D\ T 4 RS & stddc, Z DES
A BEEFETAR OISR EIN S 2 L1875, TIPS, $ECRIK % Th TS i
L, $28, 3STCOERMBTHEL, HBUL2REEPKEBICHE LT O BEILERIC TH5ERIT L 72

I



88 HE 78 o 1 75 R A PO W B S0 I SR A TF 2R

T A RIS & L CEERA LT,

% 2T EP ACSIBIIAMCS 5 BMIFICK 5 £4UECR O KISH R A %4 5 & ACS, GCS ixkaM:Ix
J& T MCS (32:7s W BRVGBSM S & L L e 78> bt MCS # ACS 3% & ACS, GCS3tic
BISEEEC I 295, MCSH#RSX €3 L 4EKDO LBV HLMRRIERNHERT 2, chbDOR

# 4 &  ACS W Jx $t MCS + MCS & Jis

B [ i i L i N i3
bt iy - | 10 20 40 80 160 320 640 1280 2560 5120 NaCl

b |2 1t it - #oos H L — - —_ -
n | 4 H 1 H #ooH® + - = - - =
ik | 2 it it 4 I I - - -
L B it i + T I = =
N u| ¥ * - - Z Z Z Z == < =z

| 128 — - - - - - - = — - =

ISFERN BACS, GCSIIXF—D RIERDIENEZ b A, MCS ik i bicis WENED Kk
FREREINTWB LELDNDE, T2 TZOMEMEND B GCS TR L 7eHiMCSTO KG%
Rizrz?, ACS TR L& A< AU ACS, GCSILEM:RIGTH 35 MCS 13478 b B
BEMREEE L. bbb, ZORENHHACS DA LFEBEDC LN\ 2 5%, RIZZ ODMCSITE
BN RLON 3 KIGEMN ACS, GCSIRRALNIS A E 5 hufid 319, $BEIMCS CHlE %
TR LT, TR ENOFFEREY RiG X i, FITACSIED & X W fioGCS B XL UMCSOH4 b A
BREEMERIGE R L, £< RISHROHE> TWig\ & LRI LLE> T,

DL EDSERFER» BMCSIZIZACS, GCS It Abhis Wi DEHNEDOHAENEZ BNE DT,
WIZZ DEASBE LB AT Lo TED X 5 7 BBEXRTMrCOVT R #ED T, Tibb
ACS, GCS CHUR L 7ot MCS SRIMLIFIC 4 HE OO I iLif 2 R ERE Lic e & 75 D X ) Tefsf
Hilco & Tk ACSE GCS L MFSEARIEN T W edic ACS Bulht MCS K ERIMFIC O
Thio e RSO A 77T

FisbHACSTRIR L 1z, HIMCS 123 2 4 B O O s L O KUSEAL, BEROHELIC LAcai v
PUFHAMALCTES 72, 16 E T, bTHCLORENREON 24, 20 H MM 14
RS REBRL oo 2o 2 HDKG Pattern #4Hik 2 MO L & AT—FELTERT S LH
SEDLEHTHB, TibHMCS 5l DEASNHINMLEIY I6H I THART 2 2 2L TH

# 5 &  ACS BUXHt MCS +% B IS HEREMA RS (Bifk 2 £5)

R&-

—_— L) QI T bt Jik 1’ iy N B
I _ ot R SR... . =) S
N m # | 1 # 10 20 40 80 160 320 640 1280 2560 NaCl
1Ak | o a4~ — -
SH # Ht ik ik +- i = = = = ==
1939 ” _ﬁ Ht »IE%- = o = = =% = =
$itMCS | ACS !16“ . e i e _ i _ B B i i
| 20 ~ —_ —_ — — — — —_— - — —_
125 »# - —_ = =) - — - . - =
e
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%o X CINBDBEREFCHICT 27D, AiRIEILGRL ORI, 2% 4 B OMEsmn
i MCS 2R L 7chtliific MCS # BB L1c s &5, RO X 5 IskiBatitc, J7bb 1 Hiif, 5
H 7 HONC 9 H i O IEMEML I IR U 7o i B MRS © & % 2313 H fi o MR i ¢ B L 7235
ACIIBERE R Lo ChERTE & FFUR2 fHRDO L CATFELTRRT 2 LHORDL)D
Tit5o

W06 K ARAMEEEENATRIDT MCS + MCS Ut (fifk 2 f%)

B B G 0 It i3 i N i3
bimi \ e e - -
m o | 10 20 40 8 160 320 640 1280 2560 NaCl
1\ o, Wt e T e e = e
H = — — — — — —_ . —_ —
%E} ” — — — — — — — — —_— —
13 ~» —+ — — — — — — — — —
giMCS |\ 16m » | MES | o o o o w2 - —
200 I
250 # T
® B O

DO RISFEREL BERO X 5 HIAETERE A OBAS B OFENPEL LY, T OIEROR
IR 2 BRI IR L HEEIN S, D EOZERENLD, ChbmiElosEMsr—¥EL
TERTIEETRD L 5T b, (k2 LK)

7T R MCS, GCS BXU ACS (o MmiEFisRsE

TEIEE BooOR  ® W R
;
“lm #|m #| 10 20 40 80 160 320 640 1280 2560  NaCl
ACE | e e =l PRl R R o e )
ACS | Ges | —  — - C T = o = = _
MES | Wie A . T VL= om0 -
ACS B mAr e B Bl =2 £ Tl bt _
siMcS| Ges | GCS — —
MCS | W W W h T
ACS B = mw s e s e - |
MEE | eSS ' = = = s AT E TR _
MES |- cow = o = e | FBe wrm, e _

COEMLHZEINBE Z LI, BRD X 5 icMCSIZiIMCS 48 DEESBOEENRE L bR, &
D 5T B MMICACSPGCS & g o 1ohr A2 H> TWB L F X %0 MERCRACS & GCSDRHicfif
SRR ICERIEN S 5 LIXEBL bt £ 2 TACSSH 5\ 2 GCS L MCS & Ofiic s % sa¥i
LA B A BT B 1o, PLACS, it GCS 7c ¥ D4R BILG > 3 L T 4 RS2 HREL
y oy

2: ACS 4R TAREMIEORER TG (ACSE GCS D IiciL 4 i H 2RI RN T\ e
12, PiGCSFERAREMHIIT OV TORHRBRRE RO — I ARE TIXAHET 2)

ACS %4k & LT L FRMEMIEOFIK « FARRS Pattern (358D L B H TTH
%, ZORJG Pattern #& 3 LHMCSOHAD Pattern & X S ELLERIARL, RIGEHED
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% 8 % i ACS + ACS K J&

T I | it Jit /3 i N Bz

" s .. S B . S . R
1fit 7 \ 10 20 40 B E) 16707 320 _,640 1280 2560 5120 NaCl
b 2 } oo W W W W oW H # =
I 4 oW T R S S -
i3 8 S| S T | S Fo+ + = —
i 16 oo oW + + = = = —
¥ 32 W o+ - = = = = = -
= 128 i -+ — - — _ _ _ _ _ _

BIFRED X 5 Th b, = OHIMFBICGCSHEM L T b I2IFAREDORISHMEEXRL, ZLAELD
RIGHZZEN T\ Tl HHUE406S, Hirk326% O FEuiR < RS %o~ LJVA O RISTROIEEN B L
bNEA, Ll MCSEMOEHAL, HFIED L H T EDOFHRITHIT 2 RGIXE . £oTIhb
DI R 2 5T 5 7o DI ACS, $1GCS FHE G4 ACS, GCSh 5\ MEMCS ¢k

9 & Pt ACS 4+ MCS X iy

B oK it i e B
i ifi} wm— 10 20 40 80 160 320 640 1280 2560 5120 NaCl

g |2 o ow o ow w4 o+ o+ —
i 4 1 L L
i 8 . T
gﬁi 16 + 4 + + + — — — — — —
'Hé 32 + -+ + — e - — — — — —
" 64 + - - - - - - - °Z _

128 ; - - — = — - = - — e _

WL TS ST, & 2 THACS FRIMKE &AL TRET &z R 2w Tik~R5s &, ACST
WOR U e H i i L Tl ACS, GCSE It KSRk 7sL, MCS #FEE L THEEMRIELY E L1,
IRLOFEREDLLN 2 X I ACS TR T 2 L, EOHRERKIRBEE L), ZOHA
GCS TR L T4 A UiEHIC oo 120 F & TWIC & 09t ACS #MCS G L CRISHHRLIcE &
5, T DORIGREEEN HACSE L O'GCS I MCSTIUR LA W IMADOEBR S B - TR B L EL
bivice HLGCS REIMIFZMCS T L 1cHa b AEERIEE R L. ChbDDOEERY —E
LTERT B L, HFLOKD L HICid, chbDHEFENHACSKD GCS DRI & s Sei R
FZIRONT, chbomiFe MCS DRI SR NRL L 2 bbb, Bl Lhb,
ACSKEO'GCSITIZMCS I b7 WD RIEHR 8 5 & & 235d B

TZ TRz b ACS, GCSHif o BESE HMHEBIT 2 Blic oW T STz oo bbb
MCS TR L 74t ACS SRBMAFC 4 H i D HEMENLTE & IR EE L e & & AR OFER A Teb
H, HACSHEMCS Tl L=z, 1H, 7H, 14H, 21H, 30H, 60H %090 HEOLEMmEE4 Kk
SR H, 21 BRI oBawe, 1RMERCIVEE RIS 2 HEIL, 30 B fpkEmns c-°
RF <, 60 B ETEMEMIE I XBINEE L 13 L A CR—D RIS R LT, PIERIHIN 2 kD%
Gr—4ELTERLICSDTH S, Tibb, 20 HERTHEOMMMFIERC MCS & L TOEEKH
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MCS, GCS, ACS [foImiEErR%E
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=
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#ACS
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NaCl
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[
[
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e

BIRET, P SO REEA OBASENEET 210 D X S It ER b 0 L Ex

BB, HIC2L AMRIEDOBILETHD B 1eDIRD X H IR L LOKISER LI, T7ebb,

't

7o ULt ACSH A& Bl 0O ifMmE T L7cD b, ZHUCACS & 2 WIEGCSH RS Xfco T D
BAIMYE 2 A OB A OV T—IHR L TERRT I LHF12ERKD LB TH B,

12 % ZAMEEMDERREGT ACS + ACS RUE (Bifk2 ff)

B )|l R bt Ji b3 i PN B
Pl N .

m o lim 10 20 40 80 100 200 400 800 1600 NaCl

1 Ak wooowow oH o+ o+ = = = =

TH # oo o o+ + - = = -

148 ~ R
$ACS| 215 » | ACS #+  + - - — — — — — —

30F kl — — - — — - - - —

608 ~ — — — - — - - — — —

C - - = = = = = = = =

IS ORSHERIFIROMCSDHGA L4 MR TH Y, ACS XU'GCSIKiE, Th bl o
SMADEESEBIEAET 5 2 LTI b, & OBRASENER, HET 2RI b 3 BT
BThHBLELZDBND,

B. #X7NREEERISIC BT 5 FHkE R



92 HE o 1 7 B = e B3 B o 1 I v A9 T SR

1+ MCS S 5% R S L 15 D4R IS

MCS#HURM & U THE L 7eHMCS RRMIEH D, RO & 51 1 BERBCHE» LIcVb@ 5
PMIEMER 7 V235 D, BHRBRECEAL CRE Ltk ARG 2 ER T2 LB 1R LU
FW2MD X 5 RSENAHET 2, Tihbb, MCS%ERT 3 L 4 Ao —ErilE (3 H
~5H) HHEL, ACSH 3\ XGCSHEFET 3 & 3 KOUKHE,NHEBIT 5, ¥/ ACSHux GCST
Wl U et MCS hnse R #* v &% ), chuc MCS #EET 5 & 1 A0WKE#E» 8D, ACSH Bk
GCS%EM & # 1A IS0 K SH b RONE e bR BMCSIZIXACSH 5\ i2GCS
CHE L WIHOBEASERAL L b Mib Y, IdoEBURERGOS &L BALT, hb
ACS, GCS r MCS ORicixBEHE S LOXRNRH 5 2 LIXELrTH Y, T DO4EBRDKE
= R ICHB OB « PR L b 3D Y, Zoflic MCS ik DERIGFENRAL &b 1
HBLWI LN ELONE, ChHODORKE RREBOLE LT RO > v —vARET S,
O BEFERFANCE TS, BLIRREEERLI. T7abbit MCS itxfisd 5 & < AC
S, GCS % % X MCS #—EDFTCHE L LRIRTHEIR, HARCALI S X 51 MCS Tyl
Tk 4 AOWHHHILT 355, ACS % 5\ % GCS icxf LT 3 Az A IELL, ch bk
R LSS RED B 2 2 L IR LT3, HARICADRZ L 51c 1 B, 13T 4AD
VRN BT 2 360 HIACSIC B\ Cid 3 ROUMEH R R b5, £ T2 ODMCS #FDEBD
JBOMARESET 2 I DWW TRET iz oo T 70dbb, 1 MCS EZEMmMFIC 1 Hifs, 13 Hif, 16 H
i, 20E1, 258, 60 R KO BAMIK %1 4 MCS IR gel IREAIS
G SR TR LR ERLER S D% (7215 DFTR)

AOFELIBERA T, Kk 2 BERIRIHC 9B, mEs A, NEs  BE,EE
257 BR TR &
COBESBIERT S b DD X 5 Th BB S
8 p—d9 w0 18
o H4XCik 13 Hifs & ¢ MCS §545 D R W I O e
Fmdmnﬁ%bﬂ,%SMf@mE%b — Gam
— — —
H3cic Band #ux 3o @KL, D%
- % S ML I

A21 B miFIx 3 cic ACS LEU#HE

BERYET2C L 2B RLTV 5,
D D RSB RIGBG®R 3 ~4 BT

HEIL, DRl » AR b %eE Licikigx

AT
ACS W HE MCS--48- H i WSl 775 B
2: ACS, GCSHryisR B AIEIMKE D7 sas .

l3H ” 20F| ” IJEHEE

RS i maf p—t
LRy L OFERERTE N TH ACS,

— XN

it GCSIcACS, GCS#ER L1454, - fiL i

SERFHIRRIC 4 RoWEERH» R, MCS
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HE R O I E D FHIC S 5 508 i 8w e

614 i ACS JER gel RBATIAE

M G M A
M—M:--+MCS 3 KR
G—‘G semst GCS 4 /1’:031.'/{_:[‘%":;;’;
A—A---+ACS Y NOYIH T

@ LK Db Ol MCS BRI TH 5
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-Fraction A

-ACS Fraction
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96 HE 3 @ ML & B E VI D S 1 0 R BE S

YEBT S L 3ARDOWEEARBE L, Ehicohb o g+ MCS Tt LT ACS & 3 %
GCS # M X w2 & 1 ADWMHERHEIL, MCS WM &% 5 S0 Ed bl chb
DRIEDEBN AR D 6 KUK LTz SR DOFTRLE, T v — VAL A RICTE T FRRDK
JEBA TR LT TR, 8K, H9 Kk XUHI0 KX ORISR TEH 50 FHTE 9 Xixdi ACS
% MCS TR T 5 &, TIHDORGH 3 D2 A L, ACSHERDKSH OANERLKELRLICD
DTHD NLDATREEAT S &, ATt MCS & iid T Mie Mk 4x L, ACS, GCSic
(X MCSITHEE Lis WM DB T e B 0l ns b &b 1l v, HREHFERISOfERES S hic X
DI EICEATEE LORRENRL B LB b b, S ORICITIKEEENC b 2EMnH b,
ZZTINB DR E ORIICAET B DWW THK 7 Wik s W ThsT oz 7o, 375h
LI ACSIcxL, 1AM, 7 Hig, 10 Hip, 14 HiH, 21 HiE, 28 Hih, 35 HEhOHIMIE * KIS
SEDLEKREK, FOTHUHBZEL L THLWRISH AW 2 2 Lasbho oo (1HlITk
T, 10 HERMLHFICHE LW RISH A HEL L 72)

IO DORIGHE L RIGEEE 3 ~4 BCHIELL, MBI 1 2 B L T4 < LE U iokig s M4
3o Tichb 14 HERTHEAIE L LT ACS, GCS¥ify»#EE Fraction 2HET 2 & 2 23bh 5,

4 = =
DLEDOEBEFERENLEFHE LIS 2 5 2 LiL, WHMEROMMIGERIIBRIED T L Bic 2 kool

L, SREEMIELEANCTD 1 SR DE BRI « KR E BTS2 L Thb, TLTIIULFL T2
i, BT< &b 3B E IR L, FRUBOMEERIEBDO LN LIFE A EERDI IR
B R, —0, [RDOEBEEN D, MLk F 0% Fraction 235 0, $HESANC A
TiD 1 RISROBRICH « R EF 22X )18/ X5 Th b, b DERL SHR Y T
Zi Fraction M (#J4:8Ecisf 0 E B ) 8 X8 Fraction A (FR#f, mRifEZsicigf & E 5
) & A4NT, s O =2 Fraction & dhi>8 T, FIMLGE D S0 MG 55 FIRETE &
BIID X 5 12E 21, Tiebb (2), (3), (4) DgEnrhFhicitiso Fraction Th 0, (1)
(X ACS ¥ Fraction A, (5) (X MCS 5 Fraction M #EEL T\ 3, $7bbRRE
NzexhHh ACSix (1) »5 (4) <o Fraction %, MCS(%(2)»5(5) ¥ ¢» Fraction # 4
DRE LTHio T3 L& kT %, Fiebhdbo TV 3EMNEIC REEOE W IO, 55
WRIGTRARAL TV 5 & & T %0 RIAORBRORRZL C O LHEET 27 bif, it MCS
Lixzo (2), 3, (4), (6) D->n#EH Fraction ZFio fIMUIHEFH AP & U 7o Sk RIMLHT
Thh, HACS tizzd (1), (2), (3), (4) olY>m #&H Fraction #J-> foMiifEH w3l &
LR BIMIE CH B LB 1 %0 ZDHt MCS % ACS T3 2 &, 2%0 (2), (3), (4),

(5) »Z&EH Fraction # (1), (2), (3), (4) »ZH Fraction oM THNT 2L, (B) O
Fraction, 2% b Fraction M D &3 % » Ex b, $i ACS% MCSTIRIRT 5 &, 2% D
M), @), (3), (4) »ZEH Fraction % (2), (3), (4), (5) »ZFEEH Fraction wFoIm i TR
35k, (1) © Fraction, 2% b Fraction A 23823 L Ex b b, BICRR X 5 i btk D §f
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MIFT W TOEKIKENISBIT, b 2\ MIHLEMWNC Is1T 3 MIEEA BRI T D IRBIC DIE 3
2%, PO BT X 2 EENCEET 2 BHTIE L A Y b bitvs, Lo L CLEGG et al. (1953)
DB EEIDID &1\ %, TORTOWTHIEL, AKX 510,-1, 2, 3 IV 48
B DMEMIEIC OV CE L REIICHFZE L, Component I 1328 258 ¥ It X { S LA\ 12
DI % L HIER LT\ %, —75 BRANDT et al. (1951) (XEBiZBEDTE» 5, FEORENR
RT3 MIERH DL ENC BT 2 BRIKENN B OB EHMEL T\ 203, MELLELONS
2BEHIROMMIFIT OV TSI T e L LIsB B —ac B Oteiric oM T, 2ZEHILE
%O r-globulin (X335 & L, MHOFEHE L b—F LIckHREALS T3, X5Hic Moor (1948)
DEEL T3 X 5T BB kR Fraction F offfEic b fihv, WL E OBIRA#H L <
W3, .

—7, WLEWIC B\ TR R D LT D iiEE BB O ZEENCE T 3 BIRIX 4\ —RRENICIX
BHMESH 2 VIXIET O BRI, WERICHEOMEERFOMHRIESS 2 L 2|, AE (1924) 11X
DHEER 21 H, HEIM et al. (1954) (3O HAIMLE T B CH LA —~OMRICE T 3 £ LT\
o FIcPHIL (1956) (XIRIIAR DIERR MK D ENC O\ CELIKTINIBFR 247\, RIEDIMIET 6 ~ 7
DEBMEELHE> TV 325, BFI7 HBIZU->D Peak MR I, S HBOETIC 2R T
KRB IR BT BIEo &, FEE D Peak dBMEANICIHAT 2L L, ML7 BEcz L A
EREEE L ST, 30 HERREATKBELFE LK e HEL T3, Lalisnbohiboms
LB DZ&E Fraction OFEFE, 7o\ LIXEBATIBREIC D\~ T O MHE 22 A 4 B Mo u ik
bt T e, oA et al. (1958) (XBMCESIKEIEIC X D, ABRURMLAT & 5 Uie s Bt
JUATEA 2 & RIS E 2 MR B\ T, TOBEIFBEIL, HkEFRAG T3, Tobb,
WCIKEN UL, BEHCE=2oD Peak, WMLRACIX, oD Peak 1C4MT ¥ 3 - & #l#L,
Tiselius ERNFWCHHHERCH S o L ORIG &ML, Ao/ g/dl 2 EHETRE & L ATk
LT\ 3, &BICHIEREHEEICOWVTRD X 5 IR EBREWEL T3, Tiibb, W
#H (5 HA) ik, —FEWMEEZRLIECSD o o2y, 6 HHICIZALEEZRL, Fh kb
WHELRED, - OERIIMEED S DICHRL, L INESEENCRE, TRIh3oAnbEb
L, HERINEH IR IR DB A T I R B I B D PEE R R L, £ DRIEA LT
JRE DR L 1c LB 2 b IHMEER 2 BEHERC MR BT 2 RKfE L 72 D, D%, BEHIEE
EFEOHEML CRBOLN LA Cito ek L, ZOHEELRIRLE D ML 2 BIBLED ¥ 11 I
CHRT 20Tk, 2N LERLICAMBEEDO DD THS > LELEL T3,

D DEEBEIIHMLRIC I 2 EE Fraction <0 BFZS b0 BEAS S o I 1 220 528k SR 2
&z Fraction M D4k, Fraction A o HEIOBE, % b #12: 2 i~ 3 BB O L 13135
BT BEREEHRLIC . & HIC I MRANC FEDO I DIERTHARENT, BO & 5 1< 2 BilpaTE
Thh, Elo—7, Mg et al. (1953) (XML 15 H & CIXFEO 4404238 U C T IHAKRRTHE o ffao
BRLBIET AR CHL L MEL T30, ChHDRRAZSAbEELS L, ChbEFDZOD
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Fraction 235 =2py4kdy Hormone X B\ D7eh ) Hio TV A DO TIXI\ W LRI NS, T8k
EZHDGICELIKBRIF 12RO L L) TH 5,

Ak sivic Peak OREDC, FERL0 Al ETEA M 20 wiam 4 pigieR0TOHAKHT
HENCTR\WTIE 4 ~5 % & 1o, BRIESIC S \WTE, K 1 H i

f& 6 i Fraction 7338 Hivi-, BRANDT et al. (1951) ‘ P ¢ |‘
e a ¢ 4

X2 MoOR (1948) 7¢ ¥ O#H-ECk\ T, HiEe CLEGG et al.

(1953) ©» Pattern AU X 51&, Peak DZfbixiAoH b

3 H i
375, EEIKIIK TR, SRERESE N D VR Frac- ‘ s £ i ‘

tion DIHEIC, Eo X LIcERNEIRDHEE

DL L DR CEH DB b D BRI 1T 3 I 6 H i
WEAHOEIIKRE  ZODEHCKITE, Lrbrnsk h‘ E‘A
BT TR FICF W 2 hvbdo To, BREDIBEIC S W T
RBEZEGIC b PIMILEEAIC , Tl Stage Wk T, 7» 108k
7o D BB TN L 5 D L EbI A A, SRR b, L.

CH B DOEINCEIT 2 ML BT o 12,

AR ACS & GCS 0 ik 38 w4 HISE 5 7> ‘ Pal .
E 5TV TR S HICEHIR et sl e Wbz,

7cts Component & Fraction OfiF \whlFiT 2 WT b5 088
b, RS VNGICET 5 Fraction (X—>¢ Band © l s € ' ‘
b1, TOHIZEBICWL DPDRERIGIC L L5 WP B

s (Ring) BEFEFNRTW5DT, Zivad Component &

LCRAREClkigwas & bits, H »w
fots o oG B v Fraction M & o)X Fraction A

N iR DL SN L@ v iy | - 2o -l AVRS ST BT R 2y P
Z L HSEICAY, S AT O TR FENCER L\,

5 15 2

SO REERC AL 5 MEEEE P O LR & SfPEMIESNCIBI Ui & & 5, FIAETENm 5 < 03 rp e
BRI S HL S s\ B /e 25 Fraction (Fraction M L8R3 2) MAHEEL, FhudiMbiz
WelEmECcRALNS C b, To Lo HIERES RIS O M, AR R S i FIE DR
7 7% Fraction (Fraction A L0P-F33) MEAEL, FERITIMEER 2 W 5 35@@%0:#0’]‘1
WL, DBk 2 $ CRIBETE 2 2 LANMIA L 7o FRCEER 7 v NIFERUSHTERS
BROSHIL, R, AR & S O MU IR A & b 3ot nZRE Fretion
PAEL, e -5 X 5 Ie F e Eiucsfy o B Fraction, 3 7ci>t, Fraction M I L o°

Fraction A 23MifET5 LD EHBL HLNBITES 1o,
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—7, BEKIEMNERC X 3L, RECHAEVINEERRD Peak OS5I INT 22 L N BEX
Flchd, MLEESEAICRE U454 @ Fraction OWMEIC BBL T 5 0GR bR ho 2o
BER U btk 1 B LEtmys, 80 ~ 90 H kMt X ORI (L et v 7 & v
) wrhrhihi: Adjuvant LR L7 d O EHUFK & L THRBICEN L TEAERRIE TS
%o

# 2% Fraction M 5 X ¢ Fraction A o %81 2320 R B84 2 wge*

1 #

il

I 1 TSR\ TERBOREICH: ) IVEE AR OL B % GEMITAANCES L, F14LEEm T
Wik, iR BRI IR ]S g\ 4R ZZH Fraction (Fraction M) AféfEL, Fiudim
ICE 2B ECAONREZ L, IebONT, P RERE BREEES D MU X H AR 13 7L S 7 W
AoisRicEE Fraction (Fraction A) 2fEFEL, TAUIIMEE, 92 @i, 5 3 BT
WL, DBIRERCEL FTRETEZZ L 2WE L. chbOBUXBELKKBINCIZE DR
WhDTHBH, ZhbiERD Fraction (M3 X' A) OPHRICOWT, HEHTIETFEEAMRIC DU
THRET Iz i ReWET 2,

2 EBMHEBLIUEE

(1) Fraction M ¥ X8 Fraction A D#lx
1 EERk OBt MCS, #i ACS REMBEXHEL, FKEET ACS It MCS % Fraction
M, MCS Bedit ACS % Fraction A & Lic,
(2) HUFRICIRD b DEFTAEBEAL 72,
s, FRILEORBEIEELTRT, EEAH /K T4%ITHHIL i,
« ACS - RIfEF M CBASES)
« MCS - #0458 1 H IS (B 10 PARA)
« YU = — 7 A Hh A (YR & BEAR)

- Ji#5 15cc. 1 30cc. D= —F R IEFIL, #9565 BeRTHhi Lictg, |B[5> 7 — 2 —C 12K =
—~FVEHRT 5o 2T 30ce. DAEBEPAIE K Z BRI UIct, Wb L EER AR E LT
AEFEIATEKT 0.4 % OEABRBECHGT %0

« Y98 Albumin (Al &BEFR)-- AT OIIE Albumin % AEENAK CEE ¥ B 0.4 % 1< H HIT
%o

« LHS - BEEIIEIn T CBRBAEA)

« CSS --RIEREYE BEIDYHHIT X 32 Sample #IEF, AFIAEAKCHR LIS D,

(3) #t LHS (REIRFEIMIE ek RARKENYE) DI

FRHO R ENT 19614 B AR EESE 208 B ASE RIS B WO TR R Lico



100 HE B O il 75 AR 3 D S % I 0 A B 5E

SapEitE (3 B, EEIR
1 [EEYs LHS 2 ce.+A:HayAEsk 2 cc.= 4 cc.
52 [|yEYs LHS 2 ce.+ 2&=HpgAYE/K 2 cc.= 4 cc.
% 3 EES LHS4cc.
% 4 [y, LHSScc.
FREIOESE X 0 7 BECAMBRER, MmiioEE, JEEMLLEEL 72,
(4) $t CSS (TSI S sk R ARy ) oM
SERRfE (3 BRENE, HERIR
1 [EEYT CSS 1 ce.+A:HEyAdEk 1 ce.= 2 cc.
52 [IEY) CSS 2 ce.+EHEyAE K 2 cc.= 4 cc.
3 |yt CSS 3 ce.+ A=A YEK 4 cc.= 7 cc.
4 [\ CSS 4 ce.+ A ATEK 4 cc.= 8 cc.
%5 [A¥ESS CSS 6 cc.+A:FAA K 4 cc.=10cc.
FH&REI O R & b 7 HEAC A BRI, Mok, JEEMBILELL 7o,
3 ERBERBIUVER
(1)  IREAKEEA T 238
Fraction M % X ¢ Fraction A # 4o 7c & NOHHMFENRERF VAN TED X 5 ITIKHT 200 %
MBI X, ToMREMD, ¥, (EENREEZ T3 -DDRMHREMTF L V2 B, 8RR (1954) DL
TS Ltesuy, 9t MCS 38 L0t ACS KBMIFMIER 7 mic e 2 MCS, ACS 15 X ° LHS 04
10 {5t B, (EBERIR OV SRS A T X4, 37°C OEHECHR® L, & ORISR okpE %
60 BRI\ 2 BLGE, FoEE L 7ce AaiE Bowen BH0C Ko foo W ¥, APLMIE & ADUESR & O RIK
THRON 2 W IKB O A FORT 2 LI B3R L LW I8 KD L ) Th b & DR TR
PR OB 2, A DTSR IDUS O AR L, X, ICHEEEEOBANImmTH 5, &
fo, BIEE T RTAPICRT B 4EARL T3, SRDOBIERIEMIC LT, FATHIE & 490
RO LRI & O RUSITONT, ZTOKHORKELZ Y 7 71> THhB L, HFIZR1HHE18
RNCRT & 5 Ao E AR R MG S hvic, HElE B B O IKEEERE mm, B IKEEEOPFERTS

#13% 4 MCS -+ MCS(mm) % 14% $; MCS + ACS (mm)
w 10 20 40 80 160 320 B 10 20 40 80 160 320
Sih . o L5 I = .
(%) (%)
3R 1.1 07 03 0 0 0 3 1.0 0.9 01 0 0 0
6~ 17 10 08 0 0 0 6~ 15 11 04 0 0 0
9, | 18 15 09 0 0 0 9, | 20 15 05 03 0 0
12, 25 18 10 0 0 0 12, 25 18 08 04 0 0
24 » | 35 28 19 04 0 0 24, | 40 30 20 05 0 0
36, | 52 40 32 13 0 0 36 | 58 43 35 11 0 0
48 | 70 55 37 15 01 0 48 » | 65 58 49 19 04 0
60 » | 77 60 42 19 02 0 60 » | 79 65 50 23 07 0




H I = % (seic®E  H13%) 101

#15% # MCS + LHS (mm)

10 20 40 80 160 320

) #1310 # MCS+MCS

3R 14 09 05 0 0 0 o

6 » | 1.8 12 10 0 0 0 L

9, | 22 18 10 0 0 0 n=410

12 » 2.5 2.0 15 0.8 0 0

24 » | 40 22 21 13 05 0

36, | 59 45 31 19 12 0

48 » | 69 54 50 31 13 0

60 » | 82 66 65 37 19 0

£-—=1.13, 7t — 1.287
/1} 16 &% #1 ACS + MCS (mm)
|u - TR 10 20 40 8 160 320

(%) - )
3 ﬁﬂl 10 02 01 0 0 0 vt
R E ERE wium g ucssn
12, 21 10 03 0 0 0 L mm

24 » | 33 20 15 04 0 0

36 #» 4.7 3.1 3.0 0.7 0 0

48 »| 60 40 35 08 0 0

60 » | 70 40 2 12 01 0

W 17% 4 ACS + ACS (mm)

Pl
}%) 10 20 40 80 160 320

£=116,/t —1.122

)

3113;&5 09 03 0 0 0 0 =
6 1.3 05 02 0 0 0 vVt
9~ | 23 08 05 0 0 0

12 # [' 28 1.0 08 0 0 0 #15K 4 MCS+ACS
24 » | 35 13 14 03 0 0 s

36 ~» | 52 20 23 09 0 0 L

48 » | 62 21 24 10 0 0

60 » | 76 25 38 15 01 0

¥ 18 % 4 ACS -+ LHS (mm)
lisng . B 10 20 40 80 160 320 (=116,/T -13%

(%)

3n iy 1.0 05 01 0 0 0

» | 1.3 1.0 04 01 0 0

9 ” 2.2 1.5 0.9 0.2 0 0 V't
;2 ” §.3 18 13 0.3 0 0

4 3 27 17 09 0 0 oA e 40 b
36, 50 37 26 10 0 0 (5616 [~ 18 (i3 9. )
48 » | 65 49 38 17 0 0

60 » | 78 56 46 20 01 0

B0 ThDHDOERNTIIFE 10 R DR AR LTch, EHFRFEE n=20, 40, 80, 16013\~
LR CHRZ b2 Lddbiho oo Lichio TIH D OHLMIEDER 7 L NILER ISIC 3513 3 kS8
BEUL, HYIUEE (1954) O v B KEL AT A 375 2 & A3y o ¥, Yo T BECKER et al.
(1949) DIRNE ¥ 2 BLIFIR BT X 2 W OLENIRE d TREL Bbhic DT, It = — 7 L4y
¥ L OYFH Albumin 22T, 2, BEEZRARICLIH, WINROHMAED Albumin & (X
BEfR7e <, INEMETCEIROEE & L B3R SN, BRIALES DI & HISEBIERO LE ) b

I



102 HEF O 1l 75 A BT 5 S0 7 A E TR

D, COERER,DFERETTC LB LEL LRI,

(2) EBUERSIT X 238k

(1) DFKEGEBED & 2 CTIPEE = — 7 AFhHE 2%, Fraction M & 578 b BEROSERV & & 23S S
NicDT, oo Y Wy Al e by (LHS) ow O 4 R IG & 34 1o
¥, Fraction M i Y #B%, Al7cH00c LHS % 10 5k x LT (F_C ZBQ #EE% 0.4 B
Dy CAUCEEERIR Ui A T Lic e &0, TORBRIIE 19KV L 21 KD L 5 Tho
#zo Fraction M (X ACSic, #+%-, Fraction A I MCSICEN TG L\ LM TH

B0k MY BB K

TS bi L3 W m " 3
b gy (ﬁ‘ . 10 20 40 80 160 320 640 1280 2560 5120 NaCl
g2 B M w4 4 — - - =
W 4 4 B = - - -
= | .8 N T T | - - -
®oow. ) @ # o+ H# #+ + + - - - =
IJ& | 2% | + o+ e L i _ _ _ _ _
4 28| - - - - - = = = - - -
D, TINRELTHLAZ LA RL TS, b #203%  £-M + Al JUk
DFEThh 3 L 5 1c, Fraction M X Al 1% [~ . ﬁJEiL R W m R B i
BEfR7c <, Y ¥E & LHS IRV RS &R T A%, Tﬁ‘lﬂly ) ' 10 20 40 80 160 NaCl
B
flinBis b, KIS Pattern 25, L HEis X . = s == ==
N . . 16 e e = =
5ThH b YT Fraction AT x4 2 RGHE BE 32 —_ = = = = =

R 22K WL 24 KD L s ) TH B, b
421k M+ LHS K i

g Bt B i Hf " B
oy %_\\\\i 10 20 40 80 160 320 640 1280 2560 5210 NaCl
£ i ¥r &£ ¥ = = Z Zz Z.zZ =
i 8| 4 W # W L - = = - = =
L4 16 R - — — — — —

o 32 He WA = - — — — —
W2k A+ Y YRS 28K f-A+ Al Kb

Vﬁ,ﬁi BB MR BB N Bt B W W R B
1 oo '
P 0 2 0 w0 w0 N (Fay | 0 o2 0 0 w0 Na
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W24 K f-A 4+ LHS K &

I A I AR S S M i
i ifid (?_; ~| 10 20 40 80 160 320 640 1280 2560 5120 NaCl
- R
7t 4| woowoWow r - - - - -
i N
| 16 T - - ~
o R
2 64 | H# M B+ - - - = = = =
128 L - D — — —

®, Fraction A X Y#F{ed, %72, Al 2 bRIEHREA 2, LHS i L Cix Fraction M
LA & 5 e RS Pattern #oRL7c, BLEDCZ &b, IIEME 3 X of LHS ixfkic 3t o Frac-
tion M&#o & 2% X, Al MLz ho Fraction o Tiel 2\ 23 L 5 Th
Bo WETIE, ROPIIFD X 5 LBER—BHEETE 20 TEEVH L Bbhd, Thbb,
FHB O 11 ik L ¢ LHS (X Fraction M & Fraction A ##:icHio TWAD TRig Wi LD
LTHBENM, ZOMIBECROFTIEIL LI,
19 FESRHIMEDE | Fraction —F, H: MCS % 20 H SIS Clu L Seirsic, Y
B WA BB ST &5, B 2BEROEEL, Thbb,
WV BLOROYA L IZLAYERKL, i, FREX VAR
I AuE, © OBRBLEE Al LxREET, %, 20 H
sk s CHt ACS Il LAt L, Y MEcd, Al
LRBEERIE e chbodinbeih Fraction M ik Y
WET L WD TS BAIR W B & EBibh, X 51 20 Hi
MCS e {511 1 Gkt 2 b ), T I RIS & 7 U B
ACS g = L AV
1 2 3 4 5 LIS g Fraction A OFERIE SV ChBIC, |-E0BREE

1

L sssomwnnsanns F ti A . % oy
1,2,3,4:ee ACS ;?rnaction %, Praction AiEALow S LHS mEdivt e 2
2,3,4,5----MCS Fraction AL 7D, XHICEREE (CSS) roRBxHRILE A,
Basswssssssanany Fraction M

1,2,3,4,5---LHS Fraction WD X5 IstiBmatiic, $7ibb, B KX RIS X
ACS xR UfiEEE% & b Fraction M I/, 26 & T

W25 R 20 ISHEREMITBURGT MCS + Y #RURL
Sy i Ji it i G B
il Mo 10 20 40 80 160 320 640 1280 2560 5120 NaCl
1r .
2
4

b #ooH # o# w # H — = = =
i L S S R | S == = ==
i 8 PO W #+ # H + = - — —
i 16 o 4 - = - - -
i 32 + o+ 4 U e = - -
M 64 _ . _ . L _ _ _ _ _ _
128 - - - = = = = = - ~ -
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s X i Fraction A ICDLRIEHRTR LIce Lichio CTREINEE-LIEFA O ML b O T
& HiT Fraction A FSHIEMNHEET 2 2 L8O b i,

#26% f-A+CSS K Ji

oy i i i m O
i I i ) 10 20 40 80 160 320 640 1280 2560 5120 NaCl
. 2 A — - -
i 40 HoHWoo# - = = = = = -
it & * - - - - - - - - - =
i o - - - - - - - - - - =
128 = = — = = = - — - — —

IHIT ¥, HMCS, #t ACS % YW boic Albumin TR L 7zniiFic, MCS, ACS %
TNENERT LY PE TR LIcH ACSIX ACSIc oA K S L (BE27%), MCS i RIS L
Ve FiT, FTMCS % Y BTl T 2 £ EBHICD KK L H bvisy, 7z, Albumin i

wer®R Y B E R L ACS + ACS R

ERE Bt R i m R B

B e~ [ 10 20 40 80 160 320 640 1280 2560 5120  NaCl
2 T
i 4 o o#® o # H - - = = = =
4 8 L] -
i 16 + £ - - - - = = - -~ -
Rl &l - - - - - - - - - =
128 - = = = = = e = = e e

Fraction Mis L ¢t Fraction A RfEfE L7\ e, TURT A Z LIX CEX7o\, o2 D 27TERD
BEiS%R3 L, BCHEMBIRL T T3 & 235, Fraction M & Y #iidas7e b w5487c B
ENd % o L hgib b, Fraction M X8 Fraction A 1osah3 2 &450EWE O K s B8 BE % —1E
LIcDOREDETH S, (Fy 2 AIHLFEMEZRT)

(@) HER7AAREERIS (P45 #i B % # T |Fraction M [Fraction A

@)oEBIMREBIC Y 5 Fraction M kX O MCS 4 (640) _
Fraction A O MfFZAVHEIRICEE 3 2 BB 2 f{gg ’ _ i%gg%
5, Fraction M 2sSifthnit 2 b T BIR | Yaymomsemme) | ooa0] | o
ThaZ eNHEEIN, bz w&b éé%%?ggf 4 — 1(30)

CEHER S VARISICE WTE R L L 25,
WD XS ks a1,

¥, HLMCS 3t ACS FKRIMLTG & ALY MET & ORISR OE A M % 1odiT, KIFROKIET
Rigs€s s, F2RBIOHE2LRD L 5 Tho o Tibb, AlIMfhofmiFics L T b,
BISHASHBL Uiy, Y @ oF ORI RISH 7R Lico LasL7enih, #HtMCSitsL
TX3EK, BLACSIKHLTX2ARE, TORTRISHDIICERDLZ Z L3bhr b, KICIhD
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DFmiE P LT, Fraction M % X¢f Fraction A ¥ LcliFicc Wb 3 RISX 3 &4 22 [
B IOHE 23D Lk b, Fraction Mics L Tix, Y #Hix 1 ADREFEH# 25, Fraction A
TR LT el B Tho s 202 LIXREROUMERIE DS G &4 M UFHFRT, Fraction M (&
Y WL L TR RO H 5 2 L 2IRL T B, :

(4) Pt LHS B (FEEiiRIEmMIE) 1< X 25 US

MCS, ACS % X o° LHS 75 S $& D IMLIE & H O MG 5400 iEE DER# & 1 5 Hiw<, #t LHS % RS
AHIE LT 2« ER A A, EEINPIE OPURE, PRI 28K DO L k) Th B, Z OFMm
B, FPERTRRL TR ETh G L
R FELORTERDLEED THB, (Hv

W 28% iy LHS + LHS )i

‘fJLJ,vUV i ‘DP L i‘ﬁ{‘ i RoE B -
mlﬂl:ﬁ% © 10 102 108 10¢ 105 NaCl = PIVEHLISIN 278 )
E AT o -MCS —
Mm | 99 & I a a. MCS Jujt#i LHS +-- -ACS  —
s -LHS +(1000)
e How H ¥ - -
B | b. ACS ujg#t LHS +-- ‘—ACS

-LHS +(1000)
¥529%  MCS Wugt LHS+LHS Jis
(5B283h HEE31ESR)

B Voo B ORI
g B e : Z D& T MCS Bt LHS it 35 MCS
il 10 102 108 104 105 NaCl
»—{}L—”—;O; ST ] ORSHEMTHLB Z LI MRELTh, hic
nn i 1 - - -
Wi ot - - - | AT ACS ORBABMETHEEC LI Ak
gt o o o o MERRIERRT AT T B X S B,
i } = - - - - - X ’
f’ﬂ‘ Fiebb, LHS #3355 19 RICR L & 5 72
#30% ACS gt LHS+MCS < is ¥ 31%& ACS Wit LHS-LHS 5
big | B i M R i OB Wk OWm oW K
MJm% z 10 102 103 104 105 NaCl bl;Jfll?ﬁ_\ 10 102 103 104 105 NaCl
N b‘L | ol | 1 | _ _ _ {1‘[: 1 I L
R S T S A
1 1 40 0 4 — _ —_ — m o oa0 oL &{_ s = =
T8 F = = = = = Wols + + — — — _
B g |
W&o L ThuE, MCS chims (1, 2, 3, 4, 54%» Fraction #Hor#Ex bh 3) kK

W+ 5%& (1) © Fraction #2133 ThD, Licho T ACS ok 12 KISENAHET 2 & B
NBDTHBM, UWERITTE TS, F15H 26 RIOFARER 7S VARSI W T, Hickikc
Botee TNHOISEN S LHS itk Fraction A (3#|41c4 <, # LHS % MCS ¢ 3 B,
BEFERC TR AR Licd D TIkis\W i B2 bhvic,

H24IFEFE L GCSILHSERIch D ThH B, FEHITHL 24, GCSITxf L 4 R
Avh, #f, H2RLY WHE, ACS, MCS, RBHICRIEE®INENENIC 2 ~4 KD REH
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MNHELL, U7chss THi LHS (X Y #9987, ACS, MCS /s bO0cHsiE D T e LM S 2 & LA
e S e,

KIZ MCS & %\ % ACS CHi LHS # Wl L 72 ic 2\ THET Aoz 72, 4 26 [Xix MCS Bl
PrLHS 1@ MCS, ACS #fER &€z OTh 555, HICHIGH XM I LT3, 2FhH, MCS,
ACS o4 LHS 1o L TRIS AR - e 7cdilsl, Hifkshit MCS Thrkahice#Ezbhb, ©
UL, ANCRR7fEE e X< WL Twb, wic, ACSHu LHS i@ U < MCS, ACS #{EH &
®3E, H27RD L 51 MCSISR L TORIRY - MkEH BT 5, ch b O#RISRT TS %
THONIUFER S O A HICERT 5 2 & L ieo 72,

O XS ICHEL AR, AR, MCS Bt LHS o342 LHS )i 7 B 09c ACS Wi LHS (o
K35 MCS JUSHs & SIS M:EsM100065) CTh 5 & &1k, & O ISP H EEYI S $54r © Fraction
CHNMT 2O TRISVNEDHEL XRS5, Tiebb, EINEBMITOEAF KM &, (MCS
+x)+(ACS+x")=MCS+ACS+(x~x") LHHET S LIIHELNIEAH S 1o & hdh, LHSH
Fraction M ¥ L ¢F Fraction A #dtf53 5% & L IXBRCH Rz L B EEW VW LD X 5 Th b,
Ebig, Heh Fraction M 75 LHS OBmEAICH s ) BERE & Hd T35 2 21k, RSO
MRE LM S BTN IR X 5 Th B, KT, Fraction A o5& 3541344, EIEBMIEEN
D% L OERsrHY Fraction M+ (x~x") TR IR TV B3O TRV EeEZBIEA, LrLID
M, 324 IRE N7z Fraction A @ LHS IS 32 KISORE L F/ET5 X 5 Thh, UK
TR X T,
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MCS Buig

(5) #t CSSHAEMIE HIKSEMIT) 1 & 5 7B
(4) O LHS iooWG, $t CSS w4l L, = oo 2 #ERo s wfHkL, b= T
ACS, MCS s X vt LHS o fuifaenof o B 8ka i H 5 Lildc, MO RBHBD & 4

—
Ch B

%324 b CSS+ ACS i % 33% P CSS+ MCS i

b B W OB b BOR Wk M OR B
g, 10 102 108 104 105 NaCl f’ﬂfm?}i 10 102 108 105 105 NaCl
N - S . N G !
o N T Mol o o+ = -
L O Mg # + - - -
A T A -
%“, 16‘ - — E i 15‘ -
Blo| - - - - - - Blel - - - - - -

SN I-HMEE OWE, HAALEE 323D L kb T, ACSITH LD T\ HiE AL 2 - 7o I

EPE SIS, MCSIcxf LTIt 33350 & B 0 FORISHELIE o 120 7 2 GRS W UL 4 1. 35

-5
TN, Fix, RISEERAIcL s, —FELTKRD X 5 fefifaiite, (I v =2 pYIRHt B Al & 55
ED)
LHS  + (109

(=3 4
a. MCS Wdic CSS + «oveee _ﬁ%% + (10%)

~-CSS  + (10%)
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-ACS —

b. ACS Wlisii CSS + - -MCS  —
-CSS —

c. LHS Bujt CSS + -G8 = 1%

B DRIGREEED HCSS 13 ACS Iwhifed THEERBA#E RS 5 X S iIcBbh a2, HRERELT
IR GEE RT3 S DIXFEMATRTECC L Th b, ok, BURLLPREBERLCHADNR
%X 51T, $CSS % MCS ® LHS TR LT3, 7ok ACSIcx ¥ 2 RIGFREB®T = L1k, ACSk
CSS & DEEHEIRD TELL TWB &R T 2d OTH S L AT, HFIKRTRALNS X
512 MCS TR L 7= b iz LHS icxf4 2 RSRA Bo T 5 & &1k, MCS ¥ X0t ACS 73 LHS
DEEERD—HE EDT VB L 2ERTEDET L L Y0 RINLDORIENH Fraction M (%
CSS & fA%BAEA TR\ T L h3br B,

#5343  MCS I CSS+ACS Kk #385% LHS WU CSS+ACS KJis
i R ik W B I AR
?fﬁm?; 10 102 108 10¢ 105 NaCl *fEJmF_‘ 10 102 10*0 10¢ 105 NaCl
T"- H f‘-‘ l;j <

L | s = L - = — =
i | i f¢ ﬁt T T = = M| ﬁ i r - =z Z
T 8 1 - _ _ = e (lil l 8 — = - = == - =
?ﬁ %) — - - - - — i (B = =" = = = =
Tl - - - - - - Bl — - — — - —

M 363 MCS BURH CSS 4+ LHS KUk LLEOBZN B, ACS x CSS LizAEOEY

\mﬂ? v B &R & ﬁf@%‘é’%lo T3 %‘“7:5 o L#zA35 ¢, Fraction
B S| 10 10 1 104 105 NaCl M 2R, EEINER D RS LD T
T | 2| # # # + - BBR RS 5 2 L LA, Fraction A 1%
T e L o SR
é ég e %, ZODZ &b Fraction M 235p# Vitellin

&M S D, Fraction A 23 Hormone I
BT 24E & BIEH B 2 LR INEA, ZOMTOWT, I HLERELCRVTGER LK
o

4 ¥ =

Fraction M, Fraction A, #tLHS 75 o0icd CSS #4831, Fraction M ¥ X ¢¢ Fraction
A DIMIEEFMHIRCOEREFTE ML I 25, KEWRD X 5 InkhER e,

(1) Fraction M ¥ X ¢*Fraction AD%EX FAPNCEIT 2HUE, FUKRIC X 2 KISH DI HREs
X, IS OMBEARCHEAT 5, fEo T, ZOZ &h bIFIKFESEC X » FFEWE ORI E
bATREEL Bbh, ZORCOWTRETLIL 25 BRATS TS 528, Fraction M A3 080 Hi
WNCHRD THIERBIRN S 5 2 & MEE & iz, IPH Albumin (X fifirod Fraction i % B{R7g\»
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RPN ;= BN O

(2) EBUERSC X 55885 5 Fraction M (Xl imli¥mc, #F#, Fraction A (3fEH L4
R BRCH B = L AVEE &, ¥7, LHSicix Fraction M 35 X ¢¢ Fraction A »33tic
THET B2 L@ bl

(8) FARILIC &k B R ¥ A ILBERISIC I\ T, R MCS, #t ACS (XIBEHmH At
L, ThEh 3R 2 ROWKEH 2R3H, PR L CREREMZ 51 Fraction M i L Tik
1A% L, Fraction A 1o L CiIi% o KEE S HIR L7 o 2o %7z, Albumin (X
{TDFLME S X O° Fraction 23 LT, A ARG EREeh > 1o

(4) #t LHS REMIFH 3 2 FHUFRO RUGHE R bFsc LHS o BA#RS HE#E S v, LES
(¥Fraction M % X ¢ Fraction A Z3:icHo T35, Fhiid e, BIES (x~x") @#E
T5ZLBERIN, BRAOOEECOWTHIME I NI, R AVA (FHR) RSITE W T F
BROfER 2131,

(5) #t CSS REMIFITH 2 BPF RO KIGHER» HET 5 L, CSS & ACS OEHFERILIHD
TEUL T3 LT 2 5,

(6) FitofE#Es 6 Fraction M X508 EEH &, F7c, Fraction A 11 ACS, LHS it &
HAEE O FISMIFIC O RIAE T3 L 55, IfH: Hormone Wik d 2 &, T LhEELRS
3 X5 WEx bl

3% Fraction M 35 X ¢¢ Fraction A DA% & I3 3 EERIO DI

i

&

HiFC T, Fraction M MIIEEEHIC, F7 Fraction ApffEE Hormone 1oy UE#E s B
HAI B DT\ LHERR LTt ATETIXE O RISV TIIFZMICRR L IR 2 W& T 50

EEUREB IS D RMC OV TIL, T TRELS AHEL DAAR I VPR INT B, ZDOZ LITHE
BT TR, BRTOEFEIC S 5 514k 2 XTI EEIC  AERcBD bhT\nb, 20
PEORFEIN TS DR MY, BEBAOHFEC L 50 &, LAsKOWsKI (1938) % & DR H DOl
M2t Vitellin LA UTh 3 &0 0, Zhuiis Vitellin & 444370, F Dz o EIIMEICER
H7s g Vitellin O4FERE, MESICHET 24 OWENRIN T %,

bAETHEAAR (1932), HHM (1950~1958) K7L (1955) DO#WEMSH bo X, {EAM (1924)
VT R O FEIC O R GRS B B RN G ER A, IR OEE & MIEEANC R — o A
2 TWBENDEL T, MIFFOLDIIPEICHSELIL D D LE L e + D% KNITTI et al.
1937) ##d> LT B4 DALY, MF Vitellin 1Lpy4ny7c Estrogen OfERIC X b, Tl
CWRWTEESR, MfEsi L CIIBICERISh Lipovitellin 278 2 7= DRTME L E 2 bh 3
ICED, IDICEH XN Estrogen DERIZ L D, FIEICR\WTAEEINS Z L 23 ERANIER
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XNBIEES oo TR Vitellin 1XIIBICERH SN CTINEOFEHERS L2 bDLEL LR
TEH, —F, WA Vitellin OMREFEL S Mo 7dicd, JNiE Vitellin oMkt XL O0FR S
HRIDBEREMB UERD B, BIAEETO L Z AIIEHRiciy Lipovitellin, Livetin, Phosvitin ¥
Xo° Lipovitellenin OIUODBHBEMNFET 5 & Sh, SEEEMCRICSEE, MF Vitellin 12
113 7h b Lipovitellin & Phosvitin 23— 2D EHAST-L LTHEL TWBD TR WinEEL
bR T3, ZFok TANABE et al. (1961)i%, EEYPEGIMIE & IR MICIXFRiBED >0 &K Fraction
PEETZZEEPELNT LTV 5o

DLEDC &2 bESFOME +5 Fraction My i Vitellin & O #/cBIfRI%, Estrogen ¥4+
#5173 Fraction M ORI ko TEEAINZ D TlkisWb b Ex bh, Z 0o
TEREETE L1,

EBHIA, HL Fraction A »3fet: Hormone \CBI#nish 5 & 37U, Hl4cfiEk: Hormone
P RERE LS AK Fraction A KRG RTWEIRBHSEZ DT WD E2 DD Lic
It Hormone 53 B %17 7o

F M, SIEIEREMEOMIFICOWT b EREL AL, bbb, b LLEEER Fraction
M 2IFEERO SO TruE, I RHCIEELIRE L SG, LOMOMNEHrD, =0k
FZEH Fraction M 2HET 2 D TRIEWHEEXL DB DT, ZOREHED 3100 ERZ[To
Too RMC BRIz X 1T, & OINHBEDTELTHLR & SN 2L 2 BERTER oM % ©, Tomis
fiz Fraction M 2SBRHINZ 2D, COZ LR BBCHEEINE L HTHB,

Wiz @ Fraction M 3 ABRAPIKE CRAICTHEL T 5 2B 2 vz 23 HigHEmITIcIps 4%
BMLICEBA, YO X5 BRI 20T oW TR iz oo FEIIES CIRIIHIZERO 101t £ o
Lipoprotein 23IL¥EHICHEET 278, = OHICE ¥ 15 I5 BB £10 5 BEICBITT 5 & &%,
LB I AMBITW 5, BB XEFHD BIRIR SN PEE b —FE 3 IR V- Hhv 2
LEbh, B DX 5 MR D 207wk DL 2B TH 5. AR et al. (1958) ki
IR A S L2554, IR0 X EOIRT, MACEBITT S L2BD T30, JiE 2 hiE
SO LI LT, IIEEMCHSkT 3 Fraction M 2AHTE 3 7208 5 AR TEBED S 3 =
LTH BN, SEELTE (5F) OHITCESH 24, ZOZ IO WTHRE LR #ET 5,

I ¥ Fraction M (XEEINFEMIE DREREA S L X3 L hvig b BiliiciRz o T\ 5
rEPbh2FhED, MOFEHFICH L, o Fraction M (X fified T FE /x4 FAEE 4 £L T
20TV EEL b, Fraction M MREEDIEH TN KIET 205, 3 5 UL AW 0 AIE:
fL3hizga, LindEFhas Stage BB b 05 L LicHA, bARE, FKEMHEERL LTH
T 20TRIEVHEELDNIDT, ZOMTONTHEEEMCREBEYHA2SZ 2 LT L,
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E1HE WAgE PREECYTS 1 Hormone #5743, ToMBFEZERH,
¥%(Z Fraction M 3s  U* Fraction A DEEICEIFTHEICDOLNT

1 EBMEELUHE

(1) ZEBMF: A v 2 x v 1 Bl s XOR UL 23 B Wik, A5RR 10, R 2
o

(2) M Hormone O XU, #H&E%

a: 1 Bphhfse, 23 AEIENES X Ok % kL, Estrogen (Diethyl stil bestrol) 15mg.
(AR X 30mg.) # 1M ) 1 EHE% 7 BH (RIEE 2388%) i, miEsgEziTe, gt
Lico MIEEAIERK C L BRI CHERA LA, ChbomFixRnEcEzhzh 7 B, 30
Hie, B IORMEBOME L 7to T3,

b: 1 Bt L, Androgen (Testoviron-Depot Schering) % 1 bh 2mg., #H 3
B, F6mgfho BML7 HIERFRRCIS T, IMEESEEZITV, B Lico MEXEFIL CHEAL
Tehd, BRMLRHE 7 BETERE S 7o T\ 3,

C. MEHEThENIOPEL L, MUHEDE % Th b, MFXEML THER LA, BRIMLERHTIE,
—BEXT B, —BRY 30 Bl L 7co TV B,

2 RRERBLUER

(1) Estrogen #5385
TR G X 3 EBiSEic oW Fraction M 3 X ¥ Fraction A L, Estrogen #
B LB & RS S B 1o e 2 (IR T L D 2L DB LHITRKD LR D Th 2,

W 37 %  Fraction M 5 J¢f Fraction A (Tifd % Estrogen JEAIF GO R RS Btk 2 4

R il Fraction M Fraction A

\\ﬁﬁ?m’\ 10 20 40 80 160 320 640 NaCl| 10 20 40 80 160 320 640 NaCl
ENEEA o
Eff?r@n?ﬁg } 41:+ +: #o# oM L - - o - - : — :
e e
e
EZML%F;E[H,‘Q‘} - - - = = = = W H W+ - - -

Fraction M & L TIRAR R KIRE ek 30, 7 BIBHEHE S\ QX ORMRISRSFET
33T CTh B, X, 30 AlEMOIEM TS L Cix, & 3 & Fraction M (X fE7E L 72 7%,
Estrogen # 4L 7 30 H s X ORI D MmiFic Fraction M k3 2 RISHEAHE Lo
Lk, WHTHEATNEThHD, Fraction M 73 Estrogen #1512 X » CTEH Sh 3 miE Vitellin
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L EOMAR A Fio T TR\ & DR U H TS L 2IEET 2 3 D 2 5 % %0 A,
Estrogen #VESFL7c7 HERLEMHY, XD 7 B @I <, Fraction M icx L,
IV EWCPUEMARLTWB Z & BV, X, Fraction A 3L Tik, T CIh<LX 51, 7
H S EESE ML I 2 D RISR2 e <, 30 HEEEM M S X O0° ACS IKiZd b A A, RIGHEINFET
»%, Estrogen #4%4 U7c7 HESTEMEMIE PICIZEE e s (2065 RGHRAHB Lo UL EEDy
JamiE (LHS) 73, Fraction M 3 X ¢f Fraction A ##iIcHis TWB 2 2 %% 3 L YRD - &
LEZ Do o CZDZ &b Estrogen (% Fraction A XS OmEEICHEBELELTVWEL DL
Br bbb, —7, EIBIMIED Fraction A O XJGHEL Estrogen OGN > THEBDT, o

WCie ) M7 Hormone DEMNEZ2 biv, = D4, Estrogen 4.1 Fraction A 13 L T,
Fraction M & 3o T, HARMMEMIRL, BLAMBIC/ERL W2 2 Lok xh i,

LDz &5 Fraction M (1 Estrogen 4 Lo TTE 7% Vitellin & {0 BHE T
bHBEE2LY. DL Estrogen 50 1 HiE, 30 HESLES s X OF Bh AL M5 A3k s
T & EEXTARMETENE L AR L, EEINFBIMIE DA L XK FIRO0 7\ g 8 X {Tw3 o
ETCHELC OBREMESEE RS,
(2) Androgen %538

¥R Androgen H iR G LIfEREZ LD FLHBEHBERDLE Y TH S,

% 38 %  Fraction M X0 Fraction A Ik % Androgen JEARININDHRIIE LA 2 £17)

\\\ hm}é Fraction M Fraction A

~Wigp F ~
f/lﬂ'-ﬁ\ 10 20 40 80 160 320 640 NaCl| 10 20 40 80 160 320 640 NaCl

Androgen 714 }_ _ - |
7 B L7

HHHM_, e
s | HH +

WwFhd Fraction M 3s L ¢f Fraction A 12XfL, Androgen ¥4 7-7 H@HHNIE % K
JEEEISDTH B, BNCIRAIX 517 H e i 8k 1% (& Fraction M e L KSR %= A L,
Fraction A I REZBxFo T ey, & 2Tk Lick 51, Androgen #3477 Higslk
B GBRIMAES) MFICR W CREWRETILSD 528, 10 fHUEAM £ CHRRS A B H B SR 7o o 2 13l
DTEHTRE AL Ebh S, SHICEKOSL S 21X 7 BEHEMIFICIs Tk, Fraction M i<
T ARGRRHEBEARETH 2T 1 b LT, KISEERThHs fco 2O IOV TIEICE
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RS U CHERT 2 W O B IS /s 43, 8% B < Fraction A 20 d0oohicgEhn
TWBLE2 D ENEZHLLL B b,

Fio, WEMEICR\T D Androgen REHEZFE L TCW3E 2 & %% 5 &, Androgenic 7y
RSN Y, EF o b WICAEET A L avh, Androgen 23Fraction A OFHICEEEL T
WA EBNBEGITHEEING, b (x~x) O, EEINBMYE ORRER DO FEES Tk
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fenhEEL bR, O MCS L o, 7chotic, Fraction A & ffif4: Hormone X
DEEFECONTUL, X DICIEMIICBIE 2 BT T 2 L08R S 5o

WiTHt MCS #5758 1@ & 2B OlfEi0R G 2 b 2 BEME T 2 L KW LI SR,
Fraction M (1 DHIEISEH IC T S TS RE A LU T\ B 2 L hdbiro oo L L LA
BHERE L1 SR/ Fraction ©h % X 5 i Bbhic a3, ZOMCOWTULE bIcE
IERO LI N B B2 bo

B 2 W MEBOTEFRGTHICESY 3 REMBFFMFRE

M1 BUAHEAR 3 Hormone pEA:IC B4 % YK

EH AT O LRI W THEFE D BRI 5 MG EREI D 2 Th %, P97y Hormone 1o
85 B SR M B2 ISB S L 7ok RIC DWW Tl Lico T DG, Estrogen ¢ Androgen 1B
Y2 MIEERBEOMRICOWT BEL M chd, BREBEC KT 2 THMAKE Hormone <43
Likl# Hormone (%, —f@inO%GMRIHRRAAETH B0 & LICHERAARTEL, PR
DOEHEME, e bR OE, SRbC AR OMRES BT 2 s £ b, HEHTXE Stage
LEDLNZYR, WELEBPEINILVLL ODMENERIN TV, LrbBOEA, BlEOLZATE
RpE Hormone DAEFEILEEHIHL STV 2 RETH> T, WL L X bhio iR bL B L
PRSI T B,

T TH IS WEE, RIS 2 TR R% Hormone D YYIHC D\ TAREEITE
R A D S L Lo SO G, A4ipH Hormone OFi)f:o 15 A & 72 2 G,
9 ORCBIT 2 B ¥ COBFROBEIC OV OB R &Iz 1o

EH&EEST Hormone 2334200 & 9 5y Jichobuwvioep 245 Hormone % 44 % )
LT OWCUE, 4 H ¥C, Bl 4 STz, SELYE & CoLLIP (1933—1934) (%, Z=FHIRHR#
W E EHEENCES L Cw 5 &, B G c T OME OERICHIT 2 HE 2 b o fob O
HIRL T, ZoFEE, Sl THEN L THAEMIRRBESME bR {8 h, 22 o TEFHRERET
BEWEL T3, Fco 0 kb ot Gumhs) &3, R UCAMRERIBINE & RERC Mo
BWMCET 2 L, TORENWEE LY, Blbhisllco e ) 752 Lt #PEHMIC LTz, BACHMAN
et al. (1934) & TFIERD 2\ RAEURIR H D LGN RIS % #5375 &, cOERZHEHIT 2
W MMEEEXINE Z L% U, X5HIC, SAMUEL et al. (1933—1934) <°FeELLOW (1940) %44, F v
7 A T IEAEAR R C R ORI A e L MEL T\ 5,

BLEE W3 ivdy, 1930 4£2 5 1940 S£OIC T 2 BF3E T 228, & O X 5 I F &K Hormone ®
HFER G OO EF s 2 SN A/EM, 7, Hormone o A4:Wp2afiG D EEERIC DWW T,
324 & Evans Rf oD Es HE Hormone ICB\WTHRFNC A Lz 2 & Th 5 7,
Covrrip (1935—1940) (X @ X 5 7o lfidE FRICAA(ET 235 B % it Hormone (Anti-Hormone)
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& AT T o

OB, TREBELICEMOERA T W, #HE5 S Hormone O A:=4520 RS % FHIE
TB3DHTIL, HOMEMMEENCH B2 Lo 5L T bRk Hormone 12X 4 2 &40 R it %
RHIE3 2 Z 2 AMBIL T\ 3, #F/cHt Hormone fERICOWTIL, EEFHEEDIBDONTE D
FLruaMmaN (1934) |3 FHEAMEERRRIBNE 2 BRI 7 v 715 L 7%t Hormone [T HEE B avis
EESEREMEOL S - L XH U, F7 ALLISON et al. (1953) & FEEAHEL LT\ %, & DEICD
T KUPPERMANN et al. (1941) 1%2D$Ht GTH 5¢ 5 M1 38 SL I O M5 RIHVET D 18 i % 414
T2, BOTEKGTHWEOMEAZINT 2 & LixEsEione L, ¥, o GTH ZRILYE
VXIS DT IARD AFHIR RIS ER 2 33 2 2%, FEOTEMAR GTH #ELCH U IR Tlado fo
WELT\WB, K LT NaLBanDov (1958) (iF oo, AbilER# Hormone (I
Hormone capacity O CIHER EFE MHX/nl, H3HDEM 645 iz Hormone (134 L
T, HBEEEMO AR L Ch, FIHIREFEOLABRTE D, i, IO X > TE DR
DEENHD TEHERTH B L LT\ 5, Ef, FUMXOPTEHEK Hormone % &4 L)
A, Wb 2%t Hormone HEEE I N3 &7k, #t Hormone DpEsd fE BRI B 0 i ic Ik
b, Fio, EAZK Hormone OMERC X V&2 L L, EIXMED TR UK S 2, TR
BTRELESD, B3 VEARELLL LRRTN 3,

Z® X 5icht Hormone DELITDOWTIL, BEEMNHRENSL V23, U bOBLICHK LT CoLLe

(1934—1935) ¥t Hormone DFEFITD WT WD X 5 ITEBE LT\ 3, Tibb, FOWEIL
Hormone =53 3 #53iH0ER A3 52— D “Hormone” T H#& T ® Hormone ici%, Fh*
HFEPd 240 Hormone NHFEFEL, MSEDIMEIC X h IEFW IS ASWHEENE T 323, = OLfic
ke w41, ¥t Hormone 234h0 L 7= 541X R T L AKHC I 13t Hormone 0#E
ENRDOLNBICES L L, b LA S Hormone 23A % &, HMEITIEC O&E#gaifE 4 2 Aic
$t Hormone DEELENMNT 20 7 bIE HEMFT Tk Hormone k3t Hormone (1451 C
W CHt Hormone DAFFEIXERD s\ A3, B ORHE % 4& U o413 ik #ic3t Hormone 7%
DLNBIES LFBL T 5,

Ll z® CoLLip D#% 54t Hormone ELEDHFICOWT DAL, SFLIHEIRLTH
Bl Tlikiove #lz X FELLow (1940) (ZEARDRUTFICTE W TE, AR X OSSR IEMES hic i3
Hormone XFD LR DI-E|ELTNB L, IHLIRIEHERE> T, Wb 3, # Hormone
WLEL L B SESRPURICEE o L T2 B2 F b Tk, Tidh, Hormone Fhllikicd i 3
AHEEAPPEE LTHIWTEEZNRE L T53DThH %,

CAUEIRIE, Hormone #UF| OB ¥ 210N T, #t Hormone BEERANK B8 X T SETus
BEimb, ZOXIIREBNETNCILo TRcE dF 2 %0 D F D AELAHAEH L Ebh 3 0
5o HNETIHEAIC (1959) Mz DAEEMPABL EET 2 L 5 ellELR LT\ 3, 7
b PMS # R R, 4, FICHS L CF LI HME P OFRWE » mMiESErcE% L, EH Hor-
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mone & HIMEE & ORJiCH 3 WM EL Antihormone X134 JfDH DT, ZhbDORIBIC X
- CTikHt Hormone #EERAS 2 & L SAFHETH D, & OMFOMMARFI NS L LT3,

P EDHEX, £ OBFFREDOHERDO I — T &Elgvad, BfEICs\»Tix, $t Hormone
BEAEFICH LT, ZoMBF il L T—icimsFEAARD Hormone Dl K & OHAIC
HiSE 2 3BT © PicHt Hormone HEEA XN 2 & L %582 WENL L ALND X 5 iTito feo
HOORECENTH, FORICs TX IO CNLOWEICHET 2 X 5icio o,

L et al. (1958) (XEHDOHIIT Armour HOIKTIEMAR FSH % RIERHL L fokF 4 Pl
Hormone 37gdb, EMCIIH FSH NEH SN L2 BE LT\ 5. ¥, FE (1958) 11k
M Gonadotropinic }s\) 2 %% Gonadotropin OFSHFEHE L 11 4EEH{%icHt Hormone 73jEd X
f, c o #Ht Hormone fERIEHUIMIE & A4 RIH Hormone %4 L C—ERHE R W2 EIC
Fshzel, Emig, #Hit Hormone (FFERIGIC X o Tk, FEIALEE 3 2 TR0 shyehifkci
IR EHEHIL TV 5,

FIU < %M et al. (1961) (Xilic 74 B PMS #1494 L ¢, 58 H LAFED It {5 Fic$t Hormone
DEEZTHERL T\ b0 I bI, I (1961) 7o HONTYEIL et al. (1961) (XIUZER L OMIT < 7 RIC
BT PMS B G DFER, $it Hormone Dpgda Rz L #M&L, Fi, I et al. (1960), H
5 et al. (1961) (X4~ 1) % HCGIox 3 241 Hormone EEAICDWHE L T\ 5, ks, FOLIC
o CTTSHICDOWT, HAWikGHIicoWT Y, Flix, $REEEWERENRERELDNS X 5 IZito 1o
7%, 2Dz ek, $i Hormone BEAEDHERNL LTUXB 2 bR EThbo ¥, FKEDHEIE
BT\ T hIHEDORB L LC, $t Hormone DK ECED FIFb L 5 & LT3,

27 PUH FIE(A GTH pEZzic B3 2 ULBRIN wHoe*
1 ¥ g
BB \WTHEE LI 5 ~HHiCZEH AR Hormone DRI 41X, T o 8L Eh¥ K PIiC 3t

Hormone #4352 & nMbh, Fiz, PAREERCOWTE, TpofEIc Xo TELLERD
Ho LMW EINTW S, FHEFNC BN X 51T, FHo BRI I 2 A5 F# Hormo-
ne (BUF GTH LBEFRT %) OB RENCRAT S C e X Hime L, T OIMIIERE LT
Hormone DRI DWW THE 4Nz D TEORREHBET S

2 EBRMHEBLUHE

(1) FETFTEMAFTEHE CUFE S CHG LIEFRT 5 2 ¥ 5) D5k

RRTER O TR E 2L, 7275 bic Acetone 121l L7-4%, Acetone #7 AL LT
KEBICHRFELIb D% CHG & L CEBRICH L7z 2 D54 500 ~ 600 > H4% B 4 7o F IR AT 4E
Acetone HZEROMKAEA L THEHAL 7

Ax?ﬁ'ﬂ*@j{‘”‘ 11960/1 E/‘XTﬁ'L¥/x /\ CT_)(/‘ Lnl"‘}(ﬂlﬁ& bﬁ_o
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(2) i CHG SR sepeim i o 5k

$t CHG I OSE LRI O F B U, I Adjuvant JUE L 7-d D&k & L
T 25~3.0kg DIERBITIRE Lo
T DIHEIERD X 5 Th B,

1. Tubercle bacillus (ZEE) : 10mg.

2. Light paraffin oil : 9cc.

3. Lanolin anhydricum : 2g.

4. Antigensolution : 10cc. (Z4=¥EpyAtEk 10cc.® iz CHG 20mg. & h L1
H0)

FEROFREIURER LAY 20cc. 2 e 5 DT, T 10cc.dh T, 2D EIC—ESE L THANCHE
L7c (GEITOWTEETRER) e M—0RIKI3 H~4 HEE T4 BEAL, REOEAHMD 3
MBI M A BRI LI 0 L CIRRMRC L 1 B0 HIAIC 1 %~ — Y =¥ IERML T, K=
WCERTE Lc b D a4t CHG SERMA#EMTT & LRl gt L7,

TR IR D 1= DI % ST & L 7c A BRI et ot ORI & &< Ak TH
B0 ERALICEXIEE (Av 2100 Blf) Thd. IHIEFDHZE (Adjuvant/LEEL 7o\») T
¥E L e R RIMIFIT O T d HEERBR A M L 12D Chfbe T ORI |ET 5,

@ %= Bm FH W

Test Hormone & LT®» CHG ©» GTH /14fi (§fHifi—c.uTHE R) % Bio-assay L, YRICHLILYS
+ CHG B3 b GTH Jiffi (cw) KL, oI hrcEla G <4t Hormone p&
HDATHER T T 2 FHikE &2 12

Bio-assay OJFH:z: LTiL, H1% « 4-9F (1956—1961), BRENEMAN (1945) OFHAC Lo 120
Wk, Acetone FLERBNATHH A% A FRAGAE K NS L o7z Preparation # [t L 7 & v D
T 24 BRI E 2 B 12 BRI O & S RIS L e 1920 CHG #5485 1 mg. & ¥ 3,
Z O, fECKIES % TR 96 B ENC R U CREME R AHEIE Lz = 084 GTH &5 0 34
IRERERNIER (Increase rate) 1365 < #Hifz (chick unit—cu) AW, Ticb b
L

%f%i%?ﬁ?m% X 100G, % LTEbL, cuid 5 FI DT 54T, Hin

K3 PBwHoTlcu Lz (cu/mg.),

VUG OWESTEFE, HEOTHE—Mic CHG %A —flic—iE W DHUMLYG & R & H-3 2 HR
o oo Fiz, #Ht Hormone JIMIIMHIRCHH LI T OHHBEEIKD LR H TH S,

PR % = (a—Db)/ax 100+ 1. R & B&#H

oyl B

a : CHG O ZES L -0 RS BT It
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b: CHG & & &g L S0 E &

7o — R AW e W T 2 TEfE> Hormone &7 M0 b R~ B9 —HE, ZOREOH
ErRT WD TRERBERLTL A2, RONIHEITE 30w, A—EHRYS L R—RHE»
DML U7 ER L, P ERERAIET 2 LI X > CTTE BT H—FCH T 2R GaH >
L3 okwi,

3 CHG oirE#ik & GTH Hifi o X&)

TR R 2 7-oic AT Sample (CHG) #REMFRAE L TERICHL LT iugix
LIRWEANRE R 24, ZoBs, Rrgdiic X - T CHG © GTH S0 EE L TIXERER
DIEHHEETH B £ T, O—HOFERPHF, B0 GTH JIMEORE 21T 5 LErib-
7oo 1960511 TS L 7ciERe C iR T &, BAERBIVCHITRDLE ) Tho o

WA ER MMM E T EKGTH ) lf © £ 1k

K & (K 108 | WAEGSEgEEE | % B @ cumg
1 A ﬂ!_ rm ﬁ im 7k 360 & 074 _
2 (1959:ﬂmmi?h‘ mebg_ﬁm 648 + 158 2.29
. (1960¢1LE;JELKEZL£MH) 811 + 163 3.57
. 96033 ] 5 B L bk 764 & 230 3.20
5 C1960LF IR T IR b b 816 + 150 981
BT E RIS M T bk GTH Jfli CORERND LD & H e R

Acetene ¥ZEEKRIC L C1 ~4Cn

: EB:E SKECARAE L 14 10  J 1 3
3. 109 LT% GTH Afliic ZENL R\ &
4 54A Rhrhd, BTz oFEES
5. 155 cu/mg. T 7 7Lz DTh B,

Lo LA FED =5 8 7 A1
LGB L 72 CHG IR L 72,

W BOfr

4 REBERFSLUER

$1E\VLEE 3 A0 Bio-assay OFERIIH 4238, FBERIVEMEDO LB T ho oo
H38X, HIIMIs L 40 RIKRRRD cu 75 7TCEB LD TH B, 42311 1959
H, BA3FIMUL 10 A, FAHFIFATLL 12 AREH LD TH 5,
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#0042 HK
1
= B X I~ R DL Ak -+ FuAE (i BERAL cu/mg. | LR %
mg.
1 % MR (TR L0 10 3.67 + 0.89 —
2 CHG 1lmg. 5 853 -+ 1.90 3.78
3 CHG 1mg. -+ #{ Il 7% 2cc. 5 486 -+ 1.53 0.94 43.02
4 CHG 1lmg. + ;,L s 1M i 2 ce. 5 890 -~ 282 4.07
1l |'I'.\ r(_.;x i
5 CHG 1mg. + & i 2 e 5 836 -+~ 163 3.65

w43 %

Fy LS X M % | MNER: & BUERE | MERNSAL cu/mg.| IR %
i T |
2 CHG 1mg. 10 ‘ 853 + 1.713 3.48
3 CHG 1mg. + $ufyi 1.5cc. 10 i 398 + 0.430 0.09 53.61
i 4 4 *=
B iy X P 3 PR NL = PIHEME | BEBAL cou/mg. | IR %
- o )  mg. o -
1 % B RN AREK) 10 3.80 + 1.034 —
2 CHG 1lmg. 10 825 =+ 2193 3.34
3 CHG Img.+ #T Il % 1lcc. 5 490 + 0.917 0.83 40.60
4 CHG lmg.-+ $it I #5 2cc. 5 420 -+ 0.510 0.35 49.09
5 CHG 1mg. 4 $p 1 7% 1cc. 5 6.81 -+ 1.631 2.25
6 CHG 1mg. 4 #p 7 1L 7% 2 cc. 5 760 -+ 1594 | 2.85

|

CHG K3 2 HiniF R o fifsRiFimiFaic X » TR 32, ThEh, 43.02 %, 53.61 %,
406 %, 49.09 % Tl > 120 THUIPL Hormone DEELEZRTHDELEFL L 5o Fh, H42Z, HF
MFEDY S CEYAETE L CERLESATL, FodumiEicit CHG © GTH Hiffiickt3 2 #)

i 38 [¥ 4t Hormone jE H: 3k Ej A

L& B Kk x MK
2. CHG 1mg.

3. CHG + #i I 7

1mg. 1.5cc.
4. CHG + i % fm i
1mg. 1.5¢cc.

5. CHGHIE Se e K Im s
1mg. 2cc.
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i 39 1 4 Hormone jfi A: ik i B
1 &K
2. CHG 1mg.

3. CHGHiuimyk
1mg. 2.0cc. |

|
0.5 [ 1D 2.0 2.0 4.0 3.5 4.0

B B AL

i 40 [ i Hormone jiE 4 5 C

—

R K IR
2. CHG 1mg.

3. CHG+T;L m #
lmg. 1.0cc.

4, CHGHJL lﬂl T
1mg. 2.0cc.
5. CHGH‘E ] I(H(H

lcc.

6. CHG-I—EE%*‘ M

1mg. 2cc.

| cu
4.0

B B fr

HIShEIL I o Too Lo T, EMIERICIXHT Hormone DELEIRIL o oD L Ebh 3,

¥, EREERBEMBR (Adjuvant LE L 2WHE) whiE42k, FBROSRICALIS
X 5ic#t Hormone DREEAIX A BN ich o oo o, 442K, H40RNCRT X 5 whimiFEs 1cc.
BEFR L 72X C 40.6 B D#IHIERZ 5RL, 2 cc. AR TIL 49.09 ZOMFIFRE R Lo Fiadh HHMLE
DEIBETIC oM C Hormone JIHCK3 2 HIEERAAE L o T3

P 3EC b 3 ERERNDAS L, YOBAL, HIMHEFHREFXIL Test Hormone XL 40
BLL DR ERL T 5o ERHIMIFRICL> T, YOHED cu/mg. 25 ML EDEHTRL
Whe ZDZ kh b CHG FEHE ® i i3bt Hormone MREENTNB Z L3N TH 3 L5
3o —F, EBUERGC X 3RARIRAA LTINS, MROBEIATRETH> oo ZHUX, W
RiE#4T5 @ik, $#EE (CHG) DRFRbE VR IKRETELLOLEBIELETH-> o2 21T

2HDLHELBNG. ¥, FIMIEOHRERAHETIZ E X ORI —ITE ¥ 2 EHRLTD HI

7o

I et al. (1958) X, K TFEARFSHO.5 Bifir: B oMt (A 60 AR, KTFZEMA FSH, 50
Armour BT S L CEF OIS FicHt Hormone MEEL IN T3 BEFOMIE) % FEANC S
5 v SIS 3 & 1.0ce. TIRaRR <, 3.0cc.omiF# S L i$Hak FSH o A LIE X
NIz L BEL T 3o B SRIERINCE S fouiifF ek CHG © GTH % #ifi3 2 E S EELE S h
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oWk 5 Th B2, FOEEEMIEOESKE) PatternTit r-Globulin®Z L { HiML T\ 3 & &
b, Pk r-Globulin FICEHAr &5 &3, 2 OBIH LHUKRIXSE % 23t Hormone &
FRLIHED LD TH B LW EBELHIHTL 2N LI ET 28 TH 5,

5 15 =

FEOTIEMAKFTEE GTH ohtlfHA M >\ CRBAEMIG 2 6 A L, #HfrHc X 2 Hormone
TUBOIMHFIZC X o THRETEIMZ, WD X 5 kR eiiic.

(1) CHG rFRRCHIMLIE 1 ~2cc. #4257 5 &, ¥ 0FaA s GTH Affiss 40 ~ 50 L S h
B bbb, #it Hormone MELEIN T3 LE L bt

(2) #IiF% 1.0ce. {5 LcHE X D 2.0cc. #5451 7=34 DA Hormone F14f D3R AN g A
2 o

(3) BEEAETMCHERLLEA, BX0KT) Pattern T, ZOIMEHRICHRDELEHEZE IR
=73, Bio-assay DOFEHRENNHIX, $it Hormone DAL\ D L HELK I NI,

(4) FUFEEA M Adjuvant JLEE U g3 AU E e\ S HUES TR 2 Fio 7o Pt 38 Hhic v,

B3® BTEA GTH omAEENE Bl ¥ 5 AL EFNZ%R

1 #& B

BAED L Z A 48D Hormone ERIL, FDOR¥EDR D B AEMEEMRERIT X > Tk IhTWw
3LE- THEFTTII/eVo KL, 3 HAYASHIDA et al. (1958) (34 @k Hormone
MBS D\ THIEEAE &R &, FEECARE LR BOHMYE (bt Hormone) ¢, 1xg. OmEE
Homone #fRMI1FT 32 LICHIT L MEL T\ 50 BT O CEpBRCHi b X L fc 4~ T IR A
£ Hormone OHFEM:OMEEICHiN, #EA Adjuvant JLET 2 2 21T K> T, R TE\ B,
Pl o i AMEb IS & L, & ZICTHEK Hormone O SESE5E Wk OEBEN T X
N LB RT B0 HREREBWTYS, HoltZ OFtEM:%Fr-> 72 Hormone 2% L, Immuno-assay
I Y BREC DPWT OHRENR AN B L5 1to o FEHD, DX 57 Hitbnn b, T
GTH oW T HsT &z € 2d, e THAK GTH 084, #iF/s Hormone DHIFILHIR
B oRE P St Immuno-assay (27 b HEECIXcw a2 B a5, 9 H 047
HMEAELE LT, ZC—DDEEYHRLBZ LI LT,

2 EBRMERLUHE

(1) 4pEEmyE Gt CHG +MCS)

S MR IEMEC P GTH 2T R &E Th 528 THRAKHERA L HFE L THEAL TV 2709,
# CHG & L, &BITHIEOMARS: b OWEO TR ISR HEET I 5720, SpEHRERET
sl BRI A 4 % B & T, #EmERmYs (MCS) i CHG #E2 L7cb D% Adjuvant

*4\‘?&&@}\ 5“(119614 AR -’f* SRE k-’b(ﬂ Lnﬂ‘nmfﬁi Lice
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JLELT, #MFEKE L, T Lo TRERRAEMFCH 201, 0 X5 i CHG + MCS
& L7,

() #HBFH:

FFLO X5 L4t CHG + MCS 0%t Hormone #[iffjZR% Bio-assay ¥ X b b, #il
R A5 2 DL O & SBT P L Tco & DA MCS I AEARBRIBIETE S ShTuigb L &
MTw2 DT, 4t Hormone #IfIFRICIL g A BTS2 R0 D L FEZ Th o HHDOERIC X
> T, MMM 5437 FRARTYED RICik, Bio-assay OFFEN B AFEIRRISENL 4 L 2
b bIgho foo T TZ O ekoPt Hormone #4f3 23S RN DO ¥ %, b2\
ik MCS CRUR L T EEERERS S X OER 7 VIBER S e S g Utce A LICHBESRIZKR D
ERDTh S,

1. MCS (#4=ffEfems)

2. ACS (BRIfEFmis

3. LHS (EES5PFEmYS)

4. MCSZHE ™

5. ACSZMEIK*

6. LHSSE™

7. CHG (TEEMRRTHEHILLAD

*AIMIE DO EHIE Vennig (1950) @ Alcohol HBEIC X o T b I 7 IRIBIRIC A= B AT K %
Mz, EARELZ2ZCHHF LD TH B, ZhbD&SE Fraction #Fraction-G & #$ 3,

3 RRERBLUER
1. FEUFERRC X 2 5
a  SRPLIETiCx 32 ACS, MCS O KSHEFUINT 5 KB X O 46D L 8D Th b,

4545 % $i (CHG+MCS)+ACS J%Jis #46% $; (CHGHMCS)-MCS K5
ﬁm@;ﬁm 10 100 10° 104 10° 10° NaCl Tﬁ‘fﬂl?ﬁ,?ﬂ% 10 100 10° 104 10° 10° NaCl
10 oo owmow + - - 10 o o oW+ - —
20 o o = = = 20 WO o H - = =
40 ok = = = = 40 ' # +F I - - - -
80 LA 80 e e e e

B 40 £, HLIFEAT 1000 £ D FEIC I W Tk imHEICHEO KE Pattern %2 R LALO BT 1
ToEN D DERZRL T 5,

b : ki Z dH; (CHG+MCS) # MCS iR L 7cftnmiFic MCS, ACS, LHS Z#EE Ik
= 75 MCS 135220 i 2 W T KSKEM: ©h 253 ACS 7¢ H 00 LHS I8 L T IXEE 7828 HIdiEHE
UBRe SR EEHR L T3 2 bbb, (4T X OH48K S )

X Bz z ® MCS It (CHG+MCS) myEies L Vennig #IC X - T4E7: Alcohol I %
AR AYE K CER Y 2.0 BICHHI Lo b O &R 2 f5i L L (Fraction-G) BUTE %k IR
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% 47 % MCS I#H; (CHG+MCS)+ACS Kis %5 48 %  MCS B4t (CHG+MCS)+LHS K i
T ) i
o | 2 4 su 1~6W 32 64 NaCl - 2 4 8 16 32 64 NaCl
2 H#+ H o H - 2 # o H H o+ - -
4 #+ 4 H# + + - - 4 #+ # H + = - -
8 #+ - - - - - 8 4+ - - - - -
16 L - - = = = = 16 - - - = = = =
49 & MCS Bt (CHG + MCS) + AWl s
N @Eﬁr% ACS 4y W I 7§ MCS 43 [ i % LHS 4 Wi il 7
foo R | S - S
M- fB| 2 4 8 16 32NaCl| 2 4 8 16 32NaCl| 2 4 8 16 32NaCl
15 .
2 + kL = = s s s = = = e o= o= o= =
4 4+ L - - - = - - = = = = B
8 e e wm e e S — == = = e

YD, TRThERIEERcL 2AFHORCALNS L) isfiR e, bbb, MCSHHE
MiFE2 BETH 32, ACS ¥ LHS SEMEFCIIMD TH W b2 B RIS i, EHIT
ACS ix LHS X b BEFRISEEN 8- 2 1o

Wi, = OWNGtECK L, 25 Hif, 40 B#fds X 00100 B BimELEB I o s & A5
503D X 5 IniER e S, Tisbb 26 A, 40 AEpIEMmFmCIIE S R L, 100 H R EESH < 5
L, BUBEREE R LT

# 50 &  MCS Bdi (CHG + MCS) + & R EHER IS S

S ARIA 95 g om 0 1 oo 100 A i i

i\ B T
“mU%m| 2 4 8 16 32NaCl| 2 4 8 16 32NaCl| 2 4 8 16 32 NaCl

i I S R I N
2 e e B S S
4 - - - - = - = = = = = —| # H# # + - -
8 = o = = = B = = oEs e = o= = nmy mey ey o= 2m

2. ERFVRUERE (PR Rk

KRR DI & FHUSSRIEL % RS S8 % LROE 41 Mk L0 42D X 5 1e 50 5 41K%
YO 42k & HicH CHG + MCS 1w ACS 85X 0" MCS #/ER& LT, TEERRCGRLI X 31T,
MCS % X 08 ACS w3 2 KSR R L O USRI Ch 50 RSB 3 HT 3 ~ 4 ROKS
EBRLBNE, 355 HMmMEDOH MCS Fraction BZEGEZR LD TV rEL BN S,

F 7048 43 [M¥s X 088 44 KL FE UHtiygic MCS, ACS % X 08 CHG 1 mg. 2 &HEK lccit & 2L
DR RE I bDTH B, KSEHBET HEOFR ©H 20 MCS, ACSiczhvth 6 ~8
AOWEERRONEDICRL, AfEKC L L CHG 1mg 3RExHb I\ ik CHG
R OFERMENAREKCIEHT 3 2 L Sk ic o feled TR e Bz b s, MCS, ACS
126 ~8 RDUEENHE Lz LI X b, ThZhnofFFricik, it CHG+MCS T3 2&EH
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Fraction 3 £ 46 ~8 KB 2D TRV LELLRE, HHBRCASNE X, 0%
4, MCS i35 Fraction 2342 & M3dbods 5

LD R HMIEEE & FTRAE GRS HBWS B B 3 & & 3% S,

WA UHeiysic ACS & ACS H o A5 l5 R ke e %430 U 7= (Fraction-G) & #fEH X%
o2, WAROD LS IekiRi o ACSD 6 RICH L F-Gild R A LT\ 20 ZOHA
Vennig O IMEETIEATHIMINTAT USRI 2 Fio 7oWFAMI DN 2 3B WA, DX )T
HBTHE 46 R O O RCK W TH LRI TV B0 2 D 46 RDIREA D #55kiL Alco-
hol HREIC X » T SR B O MR M & A B A & IRA LT, BHMEEY 2% Lich
D% 24 PRSI KEZR TE 2 LB L WA IRA Lic e\ 5 BRTH 50 708 51 Mk LOH
B2 C/ARLTWA L5, LERSEAKE A MURGH 2732 2nb, HMHCREEZRT
PUFERIE A EERCBITL T3 2 L bn b, %1, H4IROIMED LA UEKTH S, &
FERISC R\ WTIE, O RBRATIERE LTEALEZ 2IEF 5 £ Thitle & 47 BIXR UHtm
fHic Alcohol Mo E L7z ACS 5 X0 MCS % ER X1 dDTh 555, MCS I~ T ACS
DOFHME> D LIFERR —AL L HBIL T3 2 L 23bd 3, X HICH 48X LHS & PS

(Pullet Serum) #fEHX¥7cd O Th 323, LHS & PS ik, K& Pattern @328 b h
%o 550 Mix#CHG +MCS#MCS Clult L7-_ LR, ThZi ACSD Fraction-G (Alcohol
SEIMYE) L () L LTMCS #RIEERichDTh b, OBl dh Bfk L kR HIE
Licho 7293, ACS @ Fraction-G &k L, WCEEBEHRHIRL, WO MCS (¢) ikEon X
S IBARBRE bicdo oo

DL R TR le I FE R S 7 B QNS I8 R 7 v WL FERS R ks 1 % BEd b, $L CHG +
MCS (% b T HRCIFIRMED 5 2 L h3bn b, Ziux MCS, ACS ks Xxo° LHS s L 6 ~
8 ROHIF, WMHBAEHT 5 b foo THiE MCS I G 2 FHUR D RSB OMBICE TIE
RETYEC SR T 2 BHE ORISR b THEIL b D L2 bivd, £ LT ORBPUROHLILE
x4 % MCS, ACS, LHS, % %\ X Alcohol J#:C4aM L -4 MIGEERAICIE, ThZEIS

RBEOCHEREMER A b, S BITIUR L 7chtiiFic X 2 BB CIRILE D 2 \ W EHUFESRIET X h IS
T B A Bl L B3R Abh 3 X 51 MCS @ Bis7e{, ACS, LHS kKXo zhbod
Alcohol #ENC X 2 PN H L CORGEHRIGE R Lc s LILEREE -, IbICE, 25 Hil,
40 Hig OIS ST <, 100 H B ILYE O A2 e s DIBMERIG A e & L1k, ERF VA
WRERISIT I\ T, ZES0 D X 5 AR e B, FETIRMARTEMERCH L € Fraction-G 23MER L
el L L AbE THRBEVWHE L EL DN 5,

W ETHR L D DO RSIEE TIRARTIERMH & W ) 1D TEA SNHBECRTH 5 7odig,
PLEIRATeZ &3, AFERRISIEC K T 2 8RS TH 2 L IXBL bIISWDTH 55, Z OFfl
D H o LIRS RAGUFEIE & Se ARk 5 2 L ARSIy Z s o RS AEFHIR RIS ETC
ERRYLE S 2 LTl b, Bk HAYASHIDA et al. (1958) (I#i4-5E Hormone 1C45RM:% M




135

BR

X

[

..,Q
i
&
O
<
S




i 7

ZIH D St I 7

W T O il i 4 U

136




~

[sp)

H13%

g EASE

2}




138 H# TGO M A E A H B 5 e % i R w3

437912 TSH, ACTH, FSH % %\ % r-Globulin % CHIMEZ BN 22 L1 k> THE

Hormone Ot # 17> T\ 5%, 2D X 5 ieE2 FHH bTHuEPtmiE 0%t GTH Jiffi % H iC —EiC

L, 222, RBRMEAMGIHER, Lo MG o LAiRRIEI L OFMBEZ b 2 & & AHERIUE, %
DY, MMOREEMLIS 2%, %) Hormone MUEDTEMIS 23D LBL BN 5,

4 15 -2

HEFREARETYE Acetone FZERUASHIA 2 W) A=TfEMEMIT 2 2L, Adjuvant JLERL 7= 3 @ &K
W U CHF BRI 23 U, Zhuwdt CHG + MCS 5 64421 & L C %a454%%) Hormone
ORED Ttk AT & LI OWTIRET L 7o fERIXKD X 5 icdifyzh s,

(1) FEHEEMERISEBICKs\ T, MCS Tt (CHG + MCS) (X ACS, LHS, 43 ACS ks X
¢ LHS 75 5 0% 100 H i 0 IfEFE M IS 2 L F MBS W BEMER S 2ie & Lz,

(2) #HRFANUEBERISERICK VT, KFEROH (CHG+MCS) 1 ACSic 64, MCSic7
~B8ADRIEHERL, XHIHE ACSIT 4 A, 2ME MCSI 24 (FEH) ORIEHAHEL %,
%7z, LHS & PSIX e hEThRIGHEEED # T 5,

Alcohol ZMEMFHTI TUE, EHIRRIBHEMEL DIT & A E B REBIK O FEECBIT T2 2 en
RENI, DI, BRPUMIFCSCE, ACS 3 Lo¥ LHS OB BERIS 2R L, MCS
SEMFEEMETH - 120

(3) hHOHBECRRIGE, Fo TR EHREINS T R RIETH> €, GTHICH T 240

T/

(4) DL EoFsEs s, W TFIREAT R Hormone 432400k (Immuno-assay) (%, ¥
ED & HREETH 223, #i CHG FEMIG) DI RMIE 2o RT3 2 L8 T&EC, Ly
LA OH GTH Jiflia s ~Eic LTk S &, 6 X0, ML A D AR R AL 53 B DRfHE
wEH B Z LI ENTE UL E S FIREIC e 2 b D & B2 b,

B4 BTENK GTH w3 2 Hulis o bR, i< BY 9 2 FERI DI

1 #

i

13k LU 2 TSR W Tk N7z X ) IS EAK Hormone D EHI%5.1%, %I, Pt Hormone
wEET A ENRbN, Fio, BAC, i Adjuvant JLEE L 7ohUE R RIS IRE LA, 4~5
[EOEYFT, HUMLTED PISTEEED JiMli % - 73t Hormone D REENEIL i, & Dt Hormone
%, ch#fgEe LCmiEH o Hormone @EEAHIET 5 2 L A3 x b 3 K, HACEiEmicix
3% Hormone o ke h sy 7s v, Hormone JpH ED—KEEH Lo T35, £ T
EHFY, COREL XN 7Bt Hormone DJEM:AIKESE Lo B HEICOWT, i, #Hasteinz ok
fo& 2%, $t Hormone % @& A fCHMFFIC IR DS 5 2 L A3n b, Hormone Pt « il &

R O KB 1961 41 A ARH ERE R 2T BT R Lico
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#OEFT 2 &, ¥ Hormone D&M MHMEEIH T A/ERH OS2 L NEHMLEDT, it
DR A WET %,

2 EBRMERLUOHE

(1) HumiE oy

P X, BRSSO RIEICIR R X 5 Ik CaE L, Bio-assay 12X », Hormone JIfic
H3 B IR A & Hos CHWEE Lo

(@) #t - HomiF O fixE
Hormone FIfHi#ifi|=R 45 %Ll EOMIE A BE L, ATROWZGHE- T, Shi Adjuvant JLEL
fed OERFURIK & LT 25~3.0kg OfEEIC 4 BIFHARESL, REOES L 3EMRITHRmLL,
MEESEE, FEEME L 7o D &5 2 YptinlE (bt » PLE & T 2) & LBl o T DML s
LU Schedule O—fl#RTERD ERD TH %o

. o1 [ o2 [ g3 o § o4 ol
e kU4 & (1960.2.25) | (1960.2.28 (1960. 3. 2) 1 (1960.3. 5)
Tubercle bacillus(3E]5) 10 mg. 10 mg. ' 10 mg. 10 mg.
Right Paraffin oil 10 cc. 8cc. | 8 cc. 8 cc.
Lanolin anhydricum 2g. 2g. 2g. 2g.
Immune serum 9 cc. 9cc. | 10 cc. 5 10 cc.

Gk wIhd, FERE 2 LIESDETH Do)
3 H 26 HEEM) (RR) #4MERL, il bicmifaodt, JEEMLL, ~—Y =Yzl
T, KEHEAEL, AL,
(3) =EBhik
Atk X, CHG#4X, 51 wItiiEzFX, i« et R G 50, BiEslm< e
96 B Test #: (Bio-assayyk) THEMiL 7o JUMIFICTOWTIE, $it Hormone pEA: DFREE % JHR
(I-R) &TRL, %t -« FMIFTOW T, #Hit Hormone oHfuic\ L, [E#FEL HFIR (N-R)
TEbTZ LI Lo HFIRDOIHIIWD LB D Th 5,

(3=5)x100%=N-R%

O (a—d e SRR SR ORI
7121 {b—CHG J- XU bt
c— G KR E &
3 RRERFLUER

(1) #51 [AEtEk (19604 3 HEME)

1 ERROMBRELHSI RS JOEMBKC R Lo ZORND, # 3 KOFMEFL, Hf=R
46.45 % O F1ffi DHt Hormone ##io> T\ 3723, CHG &4%4 L /=M MiF ks X oMt « Piiys 4 [
RRC G Lo 4 K G, HfiR 59.32 % & 7o Tt Hormone DM I3 3 < & 2351 bz,
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i 51 & # 1@ $. Hormone b F1 i ER

. . ) Shhelis 5 I
2 B XK 4 B | ORNREEEEGE | SEEGD % B
mg.
LA W & B Kk & R 10 366 =+ 0.490 —
2.CHG 1mg. e 5. 10 762 + 1871 3.09
3.CHG 1mg. + f 1M (H' 1.5¢cc. 10 4.08 -+ 1.025 0.33 1 .-R=46.45
4+ $iIm % L.5ce. + R—

4.CHG lmg{ + - :bLl”.(F;' 1.5c0. 10 6.18 + 0587 1.97 N-.R=59.32
5.CHG 1mg. -+ Hi-Hiifi 15cc. 5 7.36 -~ 1.364 2.88
6.CHG 1mg. il Il L15cc. 5 758 -+ 1.082 3.06

HEHARX D DOERE cu/mg. TFF 78 ko TRLICHDTH %o
i 54 1Y 1[0 $7 Hormone Hfngtln

Lo ok 3 |
2. CHG 1mg.

3. CHG + §t i %
1mg, 1.5¢ce:
~beoam 7

4, CHG—H 1.5cc.
= - By
1.5cc.

5. CHG + i - HrmF
1.5¢cc.

mg.
6. CHG+JL ﬁ%%ﬁﬂ(ﬁ
1mg.

3.06

M BOAL

(2) 2 [l (196145 2 HEEHE) BiECHReE 4 bR IRESY S LICEHT 2109
W L < SIS L e iE ds L O « SLMTE A R L TR A 1T 7o RIS 52 Fis X OV 55 Ric

ﬁ:\‘l_/ﬁ:o
Wy 52 k& # 2 ol 4§ Hormone 1t F1 ik Bk
= 3 3 s R i P [T # z
® B®m K 1 i wER e | M S LR 4
L ‘ mg.
L& oy & ok RK 10 466 -+ 0.906 —
2.CHG 1mg. & 45 X | 10 10.82 + 1.396 3.71
3.CHG 1mg. + ¥y 1.5cc. ‘ 10 518 -+ 0.883 0.30 I.R=5213
Boili 15cc. \ _

4.CHG 1mg.—i—{{n‘ ulilns, 135 10 805 + 0.933 2.25 N-R=50.89
5.0E 4% XK R Im % 15cc } 10 478 + 0917 0.05

C 0 X wHiiF o GTH JHE#IHER DR s - fofzdbhs, 2 OFLILEE D pFuskix 50.89 % &, #i[H
X0 b PUIFOMEAETE o 1223, fiihd, HMBEOHFEROL 2 Z L Hbitic, ERE
Rk, GTHWES 2 Wk Zh il 32 L5 iHb v w3, Zhb DBk
AT CE D L b D5 KTl %0
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# 55 ¥ ¥ 28] i Hormone rhfjiatls
L& K Kk x M
2. CHG 1mg.

3. CHG + {t I
Img. 1.5ce.
/(I

4, CHG+ 1.5cc:
Img. =i - Ifmru’n’i'

<1

NI 5‘[, Hl (u

1.5cc. 1 1 1 1 1 1 | 1 e
05 0 15 2.0 25 3.0 35 10

g B fr

LU o OFEERBIH LI a Adjuvant JLEE L CRICERG LIcE6a, OBUMiERHsE M2
oz bbb, SRS X D BRI O I, 2378 Y IsTREED T 1 YRGS RRIMER & F0
WM EEE SN D 2 L 3o 1o

CDXHE, bABOWKEIC X o TREEINIPUR GF LRI a2 Tng, Fhuc
Lo THSRAZER 2 RAUARAER L RGTRICHT L, 55t 2 X PRIGEZ R 32 2k, e CH Mg i
BhaHio T\ Bo DB DOWTIE, £ OWETITBELLVA, B et al. (1958)* 1%, iImis
DILIFEHAIHERIT DV T DO %Mmbfv5oﬁﬁoa:56m,:n5@ﬁ&m%¢5ﬁg.ﬁ
RIS DEERIIHRFIC OV TS { OMERER I TV 228, & O X 5 IS AU M2 He o8 &
D5 LICOWTEL, BfE, BEIRTW3LIAHTH S,

ELOFERIEES D, ] LRITRCHUE ML S 1, SIS X 0 BB SN A3 1 YRR K s
AT o E DL MRS BRI, vy, Bt Hormone JIMlia i Lo 2/EHOL, 2 2 & h3dohs
o 7275, T OHMHIRIE, B 60 BRI (PRIRCEIR) Chotee L Lichih, - OREED
BIRIRC 4, PUASERRISIEDCA LIERHT 2 & Lk, o CHATRY S UMbl d, Fhur, &
HICHRAITeHt « # Hormone Ok 23 U CAWHREL (LB b e v b Th %, LT, L,
FnHREC s iuE, ZEEMKR Hormone fEH EDOXK F/icliHED —on bR b o ricic b L&
ZTCEXCDTIEIEDD D Do EDTeDITE, SR 2 12T 5RDUS « BUARAG 2> fehbtliE 2443 = &

MBE—DRUEE X B0 DK, CoHN (1952) DEIT ;5#%@Ammmmkﬁkt,$@@
EBRFERN DR T, W TR HED—DLEL BN b,

4 ¥ 2

(1) CHG o GTH Akt UHNHIER 45 0L ot 4k & L, cid Adjuvant YL
T2 4 D EFERICHRG LT 2 WHUILTE Gt « $UILI) (X050 1 WRpUiiincs Lk, sRausfEE o
BB EBbhro I,

(2) #t Hormone 1< 2 #iilld 2 ik AR FIGE A AR CEURTIUE, O OERINC BT,

O T ANy b A v — ;SRR LA
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TNEN59.32 %% L 08 50.89 B Tho o
(B ZLIWHTIRELED 5 Z L AHEEIE, BEHAK Hormone i LOBEHEDO—DOERIKRL T
EINTREE BB,

BOTE BB 2 RIS

I D BREAC AL 5 S BT D% Bh % Pk Hormone U OBL& D BB L I Ric oWV T,
BECE LIRIC B\ TR e o % OB, RE BEDE % =D D Stage /M T, ThXho Stage O
IiEzHR e LT, Thb Dk 2 MEEAERE LT L, ThZhiciss O%&E Fraction
(X Estrogen % Androgen & EE3M:NENZ LITOWTHE L2, ILIFOMOESEZL LT,
FHCIE D BREIHEIC s 5 TTE(RK Hormone DFEREE lshhde bt Exbhb, Lo
LI B\ T TR Hormone DAE/EIRHILMC X TWEWDT, mHRE & MR L O
M, I IEEAERAETALF Hormone DOYEREIC O\ T SEMEHEANCELE L L 5 L Lo |7
5T T PR D 2= AR ET DHLIF D A RS D\ T ORI AR bR T W e Wk BT B B D T,
CORIEDWTHET 5 2 LT Lo

—RICEZHK Hormone %3 24t Hormone EEADFIEICONTIL, 7k, RO LHMH 3
EINTVBDT, FIFUTETE, CHICEL CEFE LTxmiEgs 7t L, HiHormone 4
MEEINZEMICH B & 2F5 L o

B 2ETHR T, BIER 3 ATt 2EBROFERE. D, B THEMA GTH K3 54t Hormone D
f:%, Bio-assay 35T, ST 52 L 23 T&E o $UlE L TR TRIRATEE acetone FEld AR 4 ik
Adjuvant JLEE U724 D 2V, FEBRFEE, H45<° BRENEMAN ¢ Bio-assay :iC Lo oo 3%
Hormone mAOfEHEE, Test hormone L RICK 424, SLILIEHFHR O HHE & G
Jo TEURL 20

TFEEARAT YA & MRRCHUIE 1 ~ 2 ce. w i Ic L4 2 L, L oA GTH Jiffint 40~50
DHHNIND 2 232 b, FiPilmiEid lece. XD 2ce. G L7 HMNRED HIHIERAE N L2 b
Mo to FT-Ew SEEMMCAER Licis4ae, TEMIE 2 Adjuvant JLEEL 78 WA, 0D
X 5 7eht Hormone D EEAIXREIE N8k o 7o

wic, CoO%t Hormone #—203gEi e LT, Mk Hormone HEEED S5 SpiREHE & AT,
SR AR B 1 2 HARMMHIE DL B S do T, TIEAMA L MCS OFIC & h Lic Dk e
L, fSbhcimiGz R L CEMEBERIGCER 7 VR ER IS i R X » THRIE % 3 &%
RT3 W TN L 51, & AREEOR: BMRISE L2 C el Skicbh Ed, JBTE
PRAT SE AR Hormone o f%#iffE (Immuno-assay) (IPIED & & HWHEECTH S L2
bz,

Lo Lshi b, it CHG MLE) DR MME 2 58 2 CRET 2 C e N TE T, L dHIMFHof
GTH Mfiz W —EC LTl & &, I X OUMLIE O bR RIBAE 518 OFIEE %D 5 2 L7k
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EDEUEMI I SNATRELAIRED RT3 b D L E2 b b, T RO (CHG
+MCS) 33 MCS, ACS, LHS, % %\ %, Alcohol Ml G4 Lz o i b DAMIEES
ik, FRENRISREEECERES Z bz £, MCS Tl L 7%t (CHG+MCS) &L T
M5 S 2 WCITARIECRWEL 2B b o B2 Bl L, MCS s/ < ACS, LHS sXuotchbo
Alcohol I X » THE INc L & HDOWEBINCH L CORGHRIE® 2T 2 2 &, Ibic i,
C O 25 B 40 B D MR ST <, 100 HE O MERS AT HE \WEEE 7823 B EH:R
&% 0% UTc fi7s EIRRRC SR SRR E R 2 T HEME A R LTV B L v X H o

% t-—7, ¥t Hormone ®DEE4zix Hormone DI%5EERc\ > LIXiARED H 19T Hormone #3%
L3 A BAEDRKLREREED —-DLs TWBFERTEHL S, 2T, D%t Hormone 7% Ffi3
B HRCONTHE 2 MGt % Iz fc & & Atz Adjuvant JLEES 2 Z 2 X b, %t Hormone 7%
B ATHIMESCHIFE DS 2 2 LML L7 D, T DT 3 2 BEIOFEF: e bowcEg v i
4 FT RN TNz,

Jish byt Hormone D], HFIDREEZ PR CHRY T 2 2 LT Licad, Lok, #5650~
B0BTEEE T oo Too i » TAMIF DG HSLIFEM A X DITHED 578 L DFEA L UL, SHICHRL
4t Hormone D], hFERAMNRIRINBE DL EXL LR, EERMBEHOE TS, Wb TEER
HHEuviEoz Ly, ZEHEMAK Hormone JEA EOKRE RHEDO— DEWMYOLL 2L dAREL B
biize

2z E T ®

ABg, T., TanaBg, Y., Kaneko, T., Moa1, K. & T. Hosopa, 1958. Proc. Soc. Exp. Biol. & Med,,
98 : 703.

Arvison, A. C. & J. A. Morroxn, 1953. J. Clinical pathology, 6: 314.

Bacumay, C., J. B. Corrie & H. Seryr, 1934. Proc. Soc. Exper. Biol. & Med., 32: 544.

Becker, E. L. & J. Mu~oz, 1949. Proc. Soc. Exper. Biol. & Med., 72: 287.

Brumentiar, II. T., K. Hsten & T. Wang, 1954, Amer. J. of Pathology, 30: 771.

Branpt, L. W, RoBerT, E. Cueée & A. C. Asprews, 1951. J. Biol. Chem. 191: 105.

Brineman, W. R, 1945: Endocrinology, 36: 190.

Buckx~er, G. D., WiLkins, R. H. & J. H. Kasrrg, 1918. Amer. J. Physiol., 47: 393.

BurMEsTER, B. R. & N, F. Warrers, 1955. Poultry Sci., 34: 1414.

CarTer, R. D., R. N. Risner & H. Y. Yacowirz, 1955. Poultry Sci., 34: 1407.

CARTER, R. D., R. N. Risnver & H. Y. Yacowirz, 1953. Poultry Sci., 32: 892.

ConN, MELVIN, 1952. Methods in Medical Research, 5: 271.

Coruip, J. B, 1934. Am. J. Physiology. 109: 22.

Corrrp, J. B, 1935. Ann. Int. Med., 9: 150.

Corruip, J. B, 1940. Am. J. Obst. & Gynec., 39: 187.

Davip, A. Lissy, J. MriTes & P. J. Scuaisrg, 1955. Poultry Sci., 34: 1329.

IEASRITRBT R 22, 1998, MREJEHIEEE, p. 252, BHhT,

Deursn, H. F. & M. B. Goopror, 1945. J. Biol. Chem,, 161: 1.

Fercows, M. D., 1940. Endocrinology, 26: 369.



144 m#‘mfﬂlmﬁéﬁiCBﬂT%?&&Eﬂ(&%B’JW%

Fruamany, C. F., 1934. Proc. Soc. Exper. Biol. & MEgp., 32: 1595.

Hawarp, R. E., Lors, Hatuvay, S. Sieeer & D. M. Bercensrar, 1958. Proc. Soc. Exper. Biol.
& Mep., 98: 24173,

Havasuipa, T. & C. H. L1, 1958. The Anatomical Record, 130: 313.

Hayasgipa, T. & C. H. L1, 1958. Endocrinology, 63: 487.

Hemw, W. G. & A. M. Scarecurman, 1954. J. Biol. Chem., 209 : 241.

SEHFR - LSRG, 1954, Sk IhiE—E SEER, 1120 il

JELL—1E « IEAREE . « BOR— - fIEERE 1955, HAGH R, 26 < Y2, 9.

MO G ME, 1958, HOKEEESEER, 29 1 135,

oA E ME, 1955, [EEEL A, 32 : 147,

MO G ME - & 8 TE - K K — 0, 1953, LIRS, 5 G8s.

E‘
RN

G0 E M- & T - 78K — 0, 1953 LLBEFTERS, 73 G109,
W M G T f - B K — &, 1950, FK#E A, 211 115,
MR E M & TR 8K — W 1952, FKHIERAH, 22175,

K R GE e, 1960. %m’u HHE L, 6 41

AR GE B - EZE - R M OBEE- B B i, 1988, R ULIE L, 40125,

AR E PR - B uR - RI PR R, 1957, SRen Jeaxit, 3:7L

AT E PR wOE - KB PR 4, 1958, S .

ARGE B -5 B - KB A, 1958, KGR G, 3 2 143,

AR SE P - i 3 T, 1958, SRS ETRYE ik, 41 65.

A% R GE B - 0 B = - L L iR 1B, 1960, FARTEMES 2, 30 < 392,

A% B SE B - I 2 =, 1960, SR E s, 5 136,

Ui 71 A5 A, 1959, KDWY, 13 1126,

BT AN ’A, 1961. Hi4xm‘u'"‘?i§$ﬁ, 32: 0, 2

b 20 A MG L, 1961, 1 4&’.’;‘1"(3'?-4;#&, 32 2405,

Hseg, K. M., T. Y. Wane & . T. BruMmeENTHAL, 1952, l:ndocrinology, 51: 298.

[ = e S O L AL 8 AR D R ) W B ¥ NG 7 /s g | I T A

K TIHE, 1954, il by > k2w 2, 3285,

£ b, BRLL—:, 1958, F R 2l 28 2 335,

Sl B, 19210 HiouipédE ik, 35: 6.

JF b Fa 1, 1951, dpiiEEil, 60 ¢ 15,

I Lk Fn -, 1952, G 61 : 74,

£ 0, 1953, WpEEHERL, 62 : 114,

S kT, 1954, WmaEMEk

I & -, 1954, )

A W Gk —, 1958, S MiAFJE 2k, 3¢ 135,

TN s AR LS - 9 A ") —, 1935, [AEER L, 8116,

Kxirr1, R. E., Frigson, C. C., MappEy, S. C,, Rigers, R. E. & G. II. WuirrLg, 1937. J. Exper.
Med., 65: 455.

Kupperman, H. S., C. H. Merise & W. H. Mosuan, 1941. Proc. Soc. Exper. Biol. & Med., 48: 79.

Lasgowskr, M., 1938. Biochem. J., 32: 1176.

Lariver, H. B, 1924, J. of Agri. Research, 29: 363.

LisBy, D. A., J. Meires & P. J. Somaisrg, 1955. Poultry Sci., 34: 1329.

Lorenz, F. W,, 1954. Vitamins and Hormones, 12: (Condensed in Japanese by J. Yamapa) %t




] {ae = ] (FFEfesE A13%) 145

DTF5E, 10 : 1243.

Ik R H 1924, AARIGARIEE ML, 19173, 527, 623,

Mckiveey, W. P.,, W. F. Ouiver, W. A. M. & R. H. Common, 1953. Proc. Soc. Exp. Biol. & Med.
84 : 346.

Moor, D. H,, S. C. Suexy & C. S. ALEANDER, 1945. Proc. Soc. Exp. Biol. & Med., 58: 307.

Moog, D. H., 1948. Endocrinology, 42: 38.

ogR e Rk DR BB - Ok AR (T, 1957, AEmmeERT ONFW KR ovEY, W

Ak — -4 I W5, 1956, SRR RE

Ak — 4 I 0 1957, KRNI oRE, 3 149,

ARk — A I i, 1961 SRR RE, 6 < 97.

o S L Y SE e AR g BT L, 1960, 5549 [ ARIE B2 2k IR

R R Y ST T R B WD G O R, 1961, BESIM|FOKIRIE S OGEIEEE, p. 38

NacBanpov, A. V., 1958. Reproductive physiology. Sax Fraxcisco.

P LA, 1956, AARFHHEFZRIUNIRSTHIES, p.

Nisuivama, H, 1954. Jap. J. Zootech. Sci., 25: 102.

Nisuivawa, H., 1957. J. of the Fac. of Agri., Kytusht Univ., 11: 63.

Nisuivama, H. & T. Fusisaiva, 1961. Mem. Fac. Agri. Kacosmva Univ. 4: 27,

R A IE W - 5 #hAE 3B, 1952, AAREER LN ALIEGER, p

Parks, A. C. 1960. Marshall’s Physiology of Reproduction. Vol. One, Part two, 622. London.

Sanpers, E., I F. Huppreson & P. J. ScHaiBug, 1944. J. Biol. Chem., 155: 467.

Sasagr, K., 1932, J. Immun. 23: No. 1.

SamueL, L. LeoNarD, 1933~4. Proc. Soc. Exper. Biol. & Med., 31: 1157.

FEARNeME, 1924. RAAREERARIFHEE, 19: 35,

2 1A 3k —, 1925, AREERARFE2HEE, 20 £ 293,

# K Bk 26, 1954, ffafbEy v £V o v, 30121

Srurkik, P. D., 1954. Avian physiology, p. 312." New York.

Strurkig, P. D., 1958. Poultry Sci., 37: 495.

% i 1956. it & = D JEEE, p. 36. HLi,

1956. 1A H LW RJG & 205, pe 112, Ykt

Seryk, H, J. B. Corrier & D. L. Tromsow, 1933~4. Proc. Soc. Exper. Biol. & Med., 31: 487.

SerLyr, H., J. B. Coruir & D. L. Tuowmson, 1933~4. Proc. Soc. Exper. Biol. & Med., 31: 566.

Srrve, H., C. Bacuman, D. L. Tuomson & J. B. Coruip, 1933~4. Proc. Soc. Exper. Biol. & Med.,
31: 1113.

Sroaw, H. J, 1936. Poultry Sci., 15: 23.

MEREH- RS A IE B, 198, H—syy b, w4 Y—IEF, FZER (b, p. 153
Ko

KOE 5, 1960, FKEEGEMESE, 6: L

& — 5B, 1959. 311[a] AARFHES TG A AR A LG

M A — 5B, 1960. FERHEIAZEALE, 12 : 65,

m £ — 5, 1960. AAKGFESSHR, 31: p. 51. Jil5,

AR — 2B, 1961. ARSI, 32:p. 22 i,

Tavase Y. T. Asg, T. Kaneko & T, Hosopa, 1961. Proc. Soc. Exper. Biol. & Med., 106 : 506.

Tienaoven, A. V., 1959. Reproduction in Domestic Animals. Vol. 2. p. 314. New York.

g —Bge/NE MM W I B - I LRNERIE, 1958, Py 43 i & AR,

’




146 HEFS @ il 55 5 A PO BT 5 S B 1l 7 S R BT 5E

1:47,
Warren, D., 1953. Practical Poultry Breeding, p. 131. U. S. A.
Whurrsey, J. E, L. L. Besserr, C. H. L1 & C. H. Evans, 1948. Endocrinology, 43: 273.
WE ST ER, 1922, FORMAEYEELMERE, 161 1287,
g 7 N ER, 1922, KIS MERE, 16 : 1375,
% 5 i, 1925, RORKEARIEEMERE, 20 : 554,
LM 1947, TS, 57: 124,
= YW, 1958, 5 3 [T AR oA ik
7 AR A - ARIERER, 1961, SRFEGITYE 5K, 61118,

Immunoserological Studies on the Cock Serum Protein

Kazuo TasH1RO

(Lab. of Zootechnical Science, Fac. of Education, KacosHiMA Univ.)

Résumé

Part I

Immunoserological Studies on that Change of serum protein which follows the growth of Cock

Studies on the relations between such phenomena as the growth and reproduc-
tion of cock and the change of serum protein were performed chiefly immunoserolo
gically from the viewpoint of metabolism of endogenous hormone.

The results obtained are summarized as follows:

In the first chapter, the change of serum protein following the growth of cock
was investigated immunoserologically. And the following facts were revealed; in
MCS (1-day-old male chick serum) there is a specific protein fraction termed Fraction
M that cannot be noticed in GCS (growing male chick serum) and ACS (adult cock
serum), and the fraction continues to be recognized till it is about two weeks after
hatching; in GCS and ACS there is another specific protein fraction termed Fraction
A which-cannot be noticed in MCS, and it appears during a period from about two
to three weeks after hatching and afterwards it can be detected till it becomes an
adult cock.

Further the following facts were found as a result of agar gel precipitin ring
test; there are immunoserologically at least three kinds of fraction in cock serum
through the whole career from hatching till it becomes an adult cock; and there
are in each stage specific protein fractions such as Fraction M and Fraction A,
consequently from these facts the construction of serum proteins of MCS and ACS
was supposed as shown in Fig. 11.

No immunoserological specificity can be noticed between GCS and ACS.

On one hand, each cock serum of various ages was electrophoretically investi-
gated, but the existence of the specific protein fractions mentioned above could not

be made clear.

In the second chapter, the serological nature of Fraction M and Fraction A was
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investigated.

In order to examine the serological nature of the above mentioned specific
protein fractions (M and A), anti-LHS (laying hen serum) and anti-CSS (cock
semen serum) were prepared, and ACS, MCS, egg yolk Extracts, Albumin, LHS,
CSS were used as antigenic substance.

The results obtained are summarized as follows:

Judging from the fact that the migration velocity of precipitin band in agar
gel precipitin ring test shows linear regression, both in anti-MCS and anti-ACS, in
conformity with migration formula, the chemical identification of each Fraction
seemed possible. From the fact that Fraction M showed positive reaction to egg yolk
extracts and LHS, it was presumed that Fraction M was very closely related to egg
yolk extracts, and the fact made it clear that MCS, egg yolk and LHS have common
protein fraction.

On the other hand, it was found that Fraction A had nothing to do with albumin
and MCS, showing positive reaction to CSS and LHS, and that reaction pattern was
so similar that both ACS and CSS have the same construction of proteins.

It was made clear from the above description that LHS holds Fraction M and
Fraction A in common, then LHS was considered to be a union of both protein
fractions of ACS and MCS, but the result of a later experiment caused the presum-
ption to be modified and had it considered that LHS has a component(x~x') besides
(MCS+ACS). It is considered that Fraction M or Fraction M +(x~x") plays a pretty
important part in the construction of LHS proteins, and that a comparatively small
proportion is occupied by Fraction A.

It is confirmed that, from the result of reaction by anti-CSS, ACS and CSS shows
a protein construction very similar to each other, and further that Fraction M has
nothing to do with CSS.

From these facts, it was presumed that Fraction M is closely related to egg
yolk vitellin, and these facts showing that Fraction A is noticed in nothing but
semen serum, ACS, LHS and so forth, led the author to presume that the Fraction
A is related to a substance produced by Androgen.

In the third chapter, therefore, the effects caused by sexual hormone injection,
the removal of yolk sac, problems concerning the immunoserological specificity of
serum of male chick dieted with much yolk and the physiological roles played by
Fraction M in the earlier stage of chick were investigated. The results are summa-
rized as follows:

When Estrogen is injected into chicks and adult cocks, substance corresponding
to Fraction M appears; when Androgen is injected into male day old chicks, sub-
stance corresponding to Fraction A appears; when yolk sac is removed, Fraction M
makes regress and inversely, a surprisingly great quantity of Fraction M was
noticed in the serum of chick dieted with much yolk.

This experiment raised several problems concerning the effect of hormone. That
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is to say, when Estrogen is injected into the cock, Fraction M is supposed to have
synergism and Fraction A has antagonism to Estrogen. ‘When a much dose of
Androgen is injected into the male day old chick, it is observed that its comb increases
remarkably in weight a week after the injection compared with that at a normal stage,
and that the testes, on the other hand, becomes atrophied. In this case, no substance
corresponding to Fraction M is noticed in the serum, while some substance corre-
sponding to Fraction A is noticed. This fact is a reverse phenomena to a normal
chick serum in a case where no treatment is given, which is a very important fact.

The point to be debated here is a serological difference between LHS and MCS.

It was previously mentioned that the construction of protein of laying hen serum
was supposed to be ACS + MCS + (x~x’). Thereupon it is a very interesting point
to know in what position and form and proportion the Fraction M exists in the
protein fraction of laying hen.

The following are the summarized results obtained from serum reaction :

Antigenic substances showing positive reaction to Fraction M are MCS, LHS,
egg yolk extracts, estrogen-treated Cock serum, serum of male chick dieted with
much yolk and so forth, while antigenic substances showing positive reaction to
anti-LHS are MCS, ACS and LHS. When the anti-LHS is absorbed by MCS, LHS
proved positive fraction; when the anti-LHS is absorbed by '‘ACS, both MCS and
LHS proved positive fraction.

From these reactions, it is considered that a comparatively small proportion -is
occupied by protein fraction proper to ACS in LHS. When the anti-LHS is absorbed
by MCS, will it not be considered that ACS fraction is removed accompanyingly ?
This point is left unsolved.

If the main constituent of serum protein proper to laying hen is protein com-
plex of Lipoprotein, it is considered that it may be contained in (x~x'). It is a
question to find where is a substance appearing correspondingly to Androgen injection,
and probably it seems proper to think that it is contained in Fraction A itself.

In any case, the (x~x’) component is considered to be the main component of
a specific protein of LHS, and it will be necessary that the relation between this
component and MCS, and between Fraction A and Androgen will be fundamentally
investigated.

From the finding that anti-MCS injection impedes-the growth of chick of 1~2
weeks old in a certain degree, it is confirmed that Fraction M plays a physiological role
in an earlier growth of chick. But it has not been elucidated by the author in detail

whether it is so important protein fraction as to control the growth of chick.

Part 11

Immunoserological Studies on the Hypophysial Gonadotropin of Cock

The result obtained by investigating the change of serum protein that accom-
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panies the growth of cock from the viewpoint of metabolism of endogenous hormone
has already been mentioned in Part I.

There it was reported that the phase of growth was divided into three stages
and using the serum at each stage as antigen, the specific serological difference
between the stages was elucidated and that the protein fraction proper to each
stage was deeply related to Estrogen or Androgen. The existence of pituitary growth
hormone as a great element having a share in the growth of an animal cannot be
ignored. As the existence of growth hormone in the cock was not made clear, the
level of GTH (Gonado-trophic hormone) in blood was going to be immunosero-
logically investigated fundamentally.

Now, as whether the gonadotrophic substance of cock pituitary gland had
antigenicity or not had not been fundamentally elucidated, the author has mad up
his mind to examine that point.

As it is said that there is much to be debated whether there is anti-hormone
formation for protein hormone, the problem was considered bibliographically in the
first chapter and it was pointed out that the formation of antihormone was inclined
to be affirmed.

In the second chapter, it was reported that anti-hormone formation for cock
hypophysial gonadotrophic hormone had been affirmed by means of bio-assay. The
cock anterior pituitary acetone dried powder which had been suspended in oil adju-
vant was used as antigen. When a cock was injected with 1~2cc. of antiserum at
the same time with anterior-pituitary acetone powdered preparation, it was noticed
that 40~50% of gonadotrophic activity was inhibited in any case and that antiserum
was higher in its inhibitory action in a casc of 2cc. injection than lcc.

When a cock was used as an animal for immunization or when antigenserum
was not suspended in oil Adjuvant, such antihormone formation could not be proved.

The author attempted an immunoserological assay of hormone contained in blood
with antihormone as an index.

From the necessity of measuring antibody titer in the process of immunization,
the anterior pituitary powder which was dissolved in MCS was used as antigenic
liquid, and immunoassay was attempted by means of the technique of precipitin ring
test and agar gel precipitin test, by using immune rabbit serum obtained.

The result showed, as reported in the third chapter, that a certain degree of
specific reaction could be noticed, and the immunoassay of cock gonadotrophic
hormone was considered to be difficult for the time being. But immunoassay for
GTH is thought possible if any specific substance could be removed from anti-CHG
rabbit serum and if such conditions could be fulfilled as the constancy of anti GTH
activily in antiserum and the raising the purity of the fractionation of gonadotrophic
substance.

On the other hand, it was generally accepted that frequent injection of protein
hormone would produce an antibody, namely, antihormone, which fact was confirmed
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by the author in his experiment. The fact has been one of the greatest obstacles
in injecting protein hormone for test or for the object of curing. Therefore, when
several kinds of investigation were made as to the method of neutralizing the anti-
hormone, it was made clear by treating with serum in an adjuvant manner that the
anti-serum containing antihormone has proper antigenicity.

The results obtained by experiment in twice and some discussions concerning
them were reported in the fourth chapter.

What is to say, when the inhibition of antihormone and degree of neutralization
were expressed by the percentage of neutralization, the titer was found to be 50~
60% or so.

If some method of increasing the amount of anti-antiserum injected and heigh-
tening the antibody titer is to be employed, it seems that a more effective inhibition
of antihormone and neutralizing action will appear, and the method will have a very
important meaning in the way of clinical application and thereby it is thought
possible to remove one of the obstacles to application of protein hormone.





