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FAGMY 275 (PBL) WA CIRARAIBIC X D L. =7 <2 ¥
—HiiE. NV, BTl o —RES BV RGBS EE AL ML - 8
ﬁ?éﬁﬁmm1%&‘79y&6,w%Lmeﬁmﬁﬁﬁuiwwﬁﬁm
%ﬁ%ﬁ%brﬁb,btﬁvtﬂ%@%mﬁﬁ%%ggggfﬁﬁ?éca
kxb‘E%@%%ﬁﬁkﬁ?é%ﬁﬁ%ﬁé:aﬁﬂﬁt&éobmb.g
vitroTHIRZ BWTEGBA TR 2~ EOEB2BRT 32 2k, HENR
5%&%&%ﬁféétw~$@kuﬁﬁfbéCMR,w%;sﬁ.wmh

Uyﬂﬁﬁgmﬁmm,E%ﬁ?@yyﬁﬁ@ﬁﬁm%ﬁ%@ggmﬁﬂé
LTHARBRELL LT, 2B TELBAXATVAIRETSHS. COR
B, ©LOBDL I F U BY Y RBEHEPE (A MY 2 LTHOS
ARTOB(RR. 1985), ¥4 PO UM - RBIEOMR QIS RMIT Y >
TERDME - BMEBET 5. L VEREBRTRBLOCA o U RGEY
RTHV (KRR, 1985), BEZERIBNTHZTOS BN Do Tl
ERIGF & R T B (RRISTENSEN et al., 1982a). ME(LRIGE BRBE I ISE
3BRDITIR. BEROPBLIINT 371 Mz DR GE (PRLOAE - 295
EEETIRE) LFEENOTA L OENERTH ELERS S, . 20
EZVMHEIIB ORI XS RREEIESI X hNE. BDELSIEOBESIEER
ERT 5. TORDRE. TEBEHECKEESE 5D L0 THELRE
REBTRETHELEL SN B, |

PBLOIE(L RGBS TEPRBII XY REEBRBLTHY., Blzea b
Y OHEEREZLESYPBLA I SR Y OEHBTED S S (KRISTENSEN et
~al., 1982a; TAJIMA et al., 1987). ¥7. SBEYPLEHT 3w P U
YORBER. ZRTROBEEZLET TREL TRV OZXTD 5h
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% (KRISTENSEN et al., 1982a).

£ ORBRERDO—IEME 85U > RO - WA in vitro TS
BEHYPBLA TR > RSHEART I bhbb 5T, FA—BSTFoEEXh
TO BB OREB IR E 2R S XS  EDEOE S It BbRE
(PERRYMAN, 1879). Co@Sizi=o. in vitroTCOZEEBPRLE D < 1 F
Uz VI B RIMEORN B X CB AL 2 BT 57 b ORE < 1
M VREORCHOLRIERIIEINERET I L. KBSy
KRRENC L TH B LA, SBELRSSERREROD L 52 L TR
DERIICHT 3O EBREETHE L EL 503,

—RIZY NROFELIZ. VA FRZOL e A XA T Ao b ick
STHEERB(TS vy 5. 1986). U SR EERBICEOTH. <4 h
VIV RYURBRAEOLE S X~ 2 RET B L k0L - BAAEE
XD (KR, 1985), RAMT2ELT, 74 bATTNF=VP(PIN S
KA HF 7Y > A (Cond) SSEREREE SR THUE & 1T B (KRISTENSEN et
al., 198%a). $HE(LRISEMBORE 1 b x VBRI S ERMPRLI Iz 5
RO DEBBD SR, PBLOTA Mz e HF B RSHEY R <457 Dicid
BIZed MooV BELEL LTHRERTHS, 2ER S ERAYE LS
RH/ET BB, € MKAR, 1975). v M(INBAR et al.,1973)8 X7
% (PERLES et al., BINTREDY VI REF LA oz oL eF 22—
BR—2 Y MIBAT DB TCHR/LERTWEISTHS,

PELOYELR 71 1 = ¥ PBLET LI L 1o, T RIS 7 e
MIERICEES N THME - BRSESD, ZOAKABS FF L BEEDS A 1
B TYFHA PSR XBHBANOREORYRRIZ LY ¥ Ve
TRBLVDRTOBFHEN, 1985; w57 &, 1986), <4 bz R
DBERE. 71 bz OMBA~OT Y BRIES 52 (KR, 1075
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KR, 1085). PLOTA b= URIBMIIBL Tid, WABHED LR (BES,
1379). U VERE D A F 146 (MASUZAKA et al., 1973). ANSOALA DM
BANDORACKR, 1975). 417U v 2 R LA+ FEOE (KA, 1981)
REZHOTILHBITARE FOPBLTHEEX AT WS,

T4 N X AP S S EERE AL LT, migas
B2 F ¥ v 7REBHB L 0DR T B (EDELMAN et al., 1973), chod
BRSELEERSE, <4 Sz SRHS Y PV RMRAR EE X Aoy X
RTNB(RIE, 1979; 8, 1981). T U T, EES R I MmN DB S
T BHMBERUNE R ¥ OMBA B SR BB SL T 5 (R
1979). |

BEDZEHoHRRATR. PHECREOBI S BLERET( FUzy
BERETEVT. UUBXUA ROPBLE A, PRLYEEOWER 5
 BERSEES. LRORELBRT AL EEHL L,

ETELIETR. U7, IVBXUA XPBLETIH T BPHAS 5 W iZConAd
HEMIRETHML, BAYEBEABET 32O AER </ Pz g
SEIB L BETA N VRE L DR 2B L

RIE2EIIBOTRY <, 7B XU RPBLOPIAD 2 W id ConAR i &
BPBLELRBIE OB L . HELRBI BT B RIGHE OMERAEE L -,
BBIZESETR. U<, ULBXTA XPLOMBENESADYEL RS
~OBEDBE Y. WELKSIBIT B REHEYE OMESLEEL -,



IT. 5% 1 =
AWM Y > ARG BRI BT 3REA Vo BE
AN UEESBARE 0B

1.2 #Y

Uy RRGELRISEBET S RETA sV REL YA MU LA
Hr8 2 DB R RE L 72 |

T, UN. UUBRTCA ROFKMMY >R (PBL) DT 4 hAT TP
TP (PHA S Bk > A F XU A (Cond) iz & BRIBEIE MBS H % 38
R ZB OTROPLIZBSOTHET Y Y RBROMIMARED S, L
DT, PHAB X TConAid <, D oB X4 R PBLYELRIGIC B NWTT YU R
RERBOIRBL. HHEBETZCLBBDSRE, K. 2. 9OB
$@4R@muqq%@§mmmmﬁéwﬁ%ﬁhn%%ﬁbkaca,%.
NERL.2X10MT, 12.8X 10N B XTU0X10MCH 5. I Conhiz ¥
BniZAER23.9X10M, 9.4X10MBXKFILIX101TEH o7, X Bic.
BRGELFEELBRT 3D LE RS oo AR, PIATRY <
31.1%. »>26.5%. 1 X38.4%. ConATIRTRTH 48.2%. 17.9%. 24.5
%THDl. TIT. PHAD B EConADE ST DN 2 EBT 57 Dir
B—HA b X=X - BT BREENT21To. TOBR. vob XU
ROPBLTH B U > NREE LI b Cond DR I 555 B B fe,

CRODERIE. AEYMPBLOBABELTE LB LDRIE. ThER
REORETA Mo BEEEFHCLARLTOS. % bic. BELERE
EIBOBEYA PO VBEIPLLETOCA Moo U EAKE . e
BHIEL TEIST B BB Shi,

-4 -



2.8 =t

UV RSB D I DOE—BIEE L THER <1 F YUx ok ¥ oS
PULYARRELOL S H ~ ST BHEH S B (BANKS & McGUIRE, 1975
BANKS et al., 1978; LOOR, 1980). FRSRMBHEDEHDTA FTxsr
Lr74b«vyw§:ypwmx::yﬁ%NUyAmmM&Eﬁm<—$
RAVWSRTVS, ThEDT4 Moz U, UL ABAYELEEE DO
%ﬁﬁgm%mﬁm;bmabiaéouyﬁ%%%mﬁmmmwév4bv
=Y EREBRERPIADSE. U<5ug/nl(TAIIHA et al., 1987). »S15ug/
nl (MASCOPLAT et al., 1974). A 30 x g/nl (RRISTENSEN et ai., 1982b). ®
Y ¥5~20 u g/ml (LARSEN, 1879). & F~10pe/nl (B S, 1981). F7-Cond
DBE Y >5u g/nl (NAGAHATA ot al., 1986). A X 25 u g/nl (KRISTENSEN et
al., 1882b). & M ag/nl(FHES. 1981) L 4FEY PRLM I 2% b D25
HERD. UTIZBENT. BirCod 2 HBELRHIE W358, UL AREE
RIEOBWLIZERAL THIIbPbb 5T, TOBERER 4/l TH Y.
OB Lo THBMETH 5 (BANKS & HCGUIRE. 1975: TAJIMA ot o1.,
187). CHODREDBVIR. Bz UV SRET OB S BRKDE N
KBHOEPROD, HECREREBET 2D AERE AR LRSS
DHFHEEL TR0,

FIPHAB K UCondid. E b+ T R(REFS. 1981)5 LT R (KRAKOUKA &
RINGLER, 1986) DPBLSYELRISIZBWTRTY YRR A F Sz LTD
HAEHL. HRHITY S RRERHL M - BHEBET S, LbLo
BRET SRSV TIE. PIABXTConABT U RBRT A M2 b LTHE
TREVSHEPRETRTORY, THEDTA M VBT Y VRO BRI &
BLEEEBETZON. 53VIEBY VAR BEETI0MRNTROE
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POPBLIZBWTHRETH =

BELOZeHoAETH. FTHEELERIVRRLEY <. UoB LT
1 X DPBLMLEL % MIHEIZ U 7282, PBLRTE L DOPHAS XU ConAD S EBEI B %
HEERISERET SRR HC 3 MRERSETE U THRLE. Kic, B
WEFEELBET ZLOLBBRCA PO U HARERD. BEwA S
TYBRELOBRERM UL, ¥ 5. BB E/MIRIRER PAS)Ic X v
PELNE 2 L —3 7 > & 3BRRM U T OMBEE L OSSRy 2 L 7=,
e, BRTERERTOIA MU REBHOIHEREL -,

3. FARIS KNS5

1) =88y
| IEBEATRESES XCEEAL BT AR OB L% L 3
BERBY T, BECIHEALIRE LB OB L% 2 80 5
NBYIBETA REERIEA L. £RBYOSE. HUSITED
BBFOLEYTHE.,

7 < , 72 4 R
mE #Y ER miE N £8 mE BN E8
REmE-1 09 dMAMYl & 7 % Bl 9 52

-2 19 -2 9 -2 R 2
2 @1 8 7 » -3 & 18 » -3 8 5
no-2 89 R -V " -4 3 5
7 -3 & 15 I A T S




2)

3)

PBLECEY

7 < DEBIRE D REA L U TARY (20 wnit/ol i) & H, 3
SHEIC TRIR L 7 K% U > BB S A (PBS, pH7.4) TAT b2 U
» MEZHIE~0%I 22 & S HRL 7z, COBRRMEEalET 42—
C AV LABELE 1.079) SnlR BARERL. 100XG. 05M%E
TRD UL, HESOEEEEERLO.83% Wl 200 by R EREE
M THMARBHEE. PBST 3 EBki Uiz (TAIIHA et al., 1987), Bk
CARDPBLIE7 42— v LA BBOLES Z R TH1.087
(NAGAHATA et al., 1982)# X X1.0B2(KAVAMURA et al., 1987)% L T.
FIRRICHRAE L 7o BRI PBLBEESS 1 X 1050 /nlic 2 3 & 3 iv i e 3i
DRPAL 16401t BRE X B THESERITH U -,

PBLAH B ‘
RRUZPBLO Y Y RBHH TR 2L~ L g VB LY VAR OB
AR EREL . B Y >/ 2RIZBROSTRON & (1985) DHFHRICEL. ME%
ARE(FARI LV RERE IO 7Y > I B S LTRIEL 7=,
IFMETR. MU <REI 7Y > (Ig) (Nordic, Tilburg)., ¥ le
(Dakopatts, Glostrup)d X UHiA XIg(Bethyl, Montgomery)% —kiitk
EUTRY, ZREBIZE. 7VFLReS Y - A VYFFSTH—
(FITC)%%E’?‘U‘?QIg"(Cappel, best Chester)Z Wz, ¥4, A1 XDT
) ‘-‘//{Q&iﬁ’f RThy-1€ /7 7 0o —F i Hitk (Serotec, New York) % —ikig
6. PITCEREH <V R 1g(Cappel, Hest Chester) % —¥k¥itk > L TIFAR
WEOVREL . IBXTYSOTU AR /1S3 X —EmEL
LEVEY MRS KT Y IROAREFNLE -0y MEREKIE
D TRERBRE LT (TARR et al., 1979; GREWAL et al., 1976), BERE



4)

FCHDBEAMIIZ. TUT F-F7F LT 27— ML X5 5 —HE(ANAE)
Zu {5 (DHINGRAET et al., IBDBEXCF AV REEROERICLY Th e
hge L=,

IS T-EHEA Ny

1 ngDPHA(Difco, New Yofk)&‘.:kb“'Z.Smgﬂ)ConA(Pharmacia, Hilwaukee)
2. 70353 ‘/T%(MCCONA‘HEY & DIXOX, 1966)DZE#Hiz &V 1uCiod
Nal®°T(LLi&HE 17.4Ci/ng, NEN, Boston) CEZL 7. 3 %bh 5. PHAS

20041, ConA%5004 1c>250nH U > ERIZE 4 (PB, pHT.5)IAMRL. RKIGES

MBS e 1ngt 22 28ME Uiz, RRIEDISIIE 775w 7
x’G-507’3-}A(l.Sxmcm)‘Gb’}bﬁi@b‘tﬁ}%ﬁbto BHEIZ1L%4m
BPVTIM0nd PRRREV -,

5) HEER

SIEETA oL OB EA S, BROFEIEETE 1O
BEROREBOTHERRRIT O, BB Moo 2PBST2.75~25
ne/mlOBERAMUE. ChoERORELEESBORBCA P U
YEDIMERDREE < N v OBETERRIEGETT. & PO
IR f2. PHA% FI 25545 4 °CCE04 I (PREASANT &
KORNFELD, 1972). ConA% I\ 7-#5424°C T605 R (SCANEBLI & BACHI,
1975) 5% Ui,

U SRAOBARRE. BRAYELELEEABRTSCA MU ED
IEBORBEYA P oo DR ETE LR HEFETTL5~0ag/nlD
BEEITRPHI 1640 THRRU 2155 -2 4 + Oz /%PBL;gﬁ#&m%m L3rc.
2 B4 5 WBCOSERBATEREL -,

HEUPBST 1 B LABOBRHABE R A - Y X — TEEL

— 8 -



8)

7o TOFEUBICE T E Scatchard plot 21TV, BEEREE (KB LT

1 X10°PBLY Y DEESIIBK(n) 2 HE Ui, COBHTREE L TPHA
#%128,000(STECK & WALLACH, 1965) X U¥Con&i2 108,000 (ANG et al..
1971) & Bz,

At E 4« DLEL20% B MEMRPYL 16401 BB X 496K F o
FL— MIBRIUTITC, 5%C0LBBATA HMERL . ST
24 RTIZ & 7R0120.5 aCi@G-sﬁ-% I P (B 5Ci/nmol. Amershanm
Japan, Tokyo) e @MUz, HEBK TR, ML A S AEHEEE LT FiIR
U, BRES Y FL—2arhyr 2 - THOREEELEEL. DAOS
REEZIEL UTHECELHEL -,

PELEE 2L —> 5 > 0 RERR

slglatEmie % IFAY: TYeta U, FACS(EPICS752, Coulter, Miami) Tslg
BEVIRRESERR U, T205, MARENRL0 %L
RACADTSARID YL BRERETHEE. sl Y NERDOHB%E
1 XI0SEM ERIIRE L. TRhEDY Y AREH O LROFERITEL
FERRETVEEBMBEIEL I,

A Moz VRSN O HREBEORR

01 &5 (1982) 5 ¥4ic 16 L TPIAL XTConk & 7 4 T /L % U 3 (PE,
Upton Biochemicals Ltd., London) THEZL 7. ¥t Efesn 3 IFALI
BT, FITCER =55 T & FIR I PEABRPRA(PE- PHA) % 7= 1X PR
#ConA (PE-Cond) 2FM L. 3TC2MMEBRT Lt XD fFok. By
UT-PBL%PBST 3 [mgki##%. FACSTPHAS 3 W IIConADEES LI O NA %
BEL-.



4. w5 =

1) PBL#FK

AR THACEPLOMREE LIt L. SR ERABOE S T
Utze PBLO U 2 /SBRIE D FROBIIZE T HB0SH & 53 Tinse, i
VIBKEY BT, WOS%AY YRR THoF. Eh. 4 RPRLTILESR
REHROBARSY TEXTY SOLRE LD bEPoL. sleBHMET
H5B YRR AEBYOPLAI TR TREEALETEE R Tk,

2) HEACRIG RIS DEHRMBL

VR, VBT X OPBLEPHAD B\ Ik ConMU U 7 8 DOPBLISE MR
BER2IRUIz. Thids, PHAZ - iZCondMUBHiz X 0w =3 X000 SPBLTIE
BEy MEBMIES. 1 XPRLTIkThy- IBHEMBAZ L <ML TW3 2 & 5
RO ORI —F. sIeBEMRIZCThOBYDOPBLITS W TR L -
LUBRDShudoT,

3) 13824 F oz it

BB <A bz O HERIL2ST-PIAS0.7X 104 cpn/ mg. 125T-Cond
H6.1X10¢ con/ ngTHO 1. THEDEETA F Sz Vik, FuREETE
BREYU A RPFHFERRERTA PV L BRIFRABRTH S,

Tl BERRIBVTRBEDOI1SI-T A N v RED - DOLSEMR
RIETHEDTHY, ThEEHABREREVELT> T, HEORSEEHE
DELCHLBBD Shidot, LES>T. UTFOREER TIREEEME
1lmelr.



4) MR OBEHE

E PORIRMERIL AT B15]- v Mz o DL EL 1252 LT VB
B OMEEELIRLE, &OBRS 5RAREOPIAD 5 R ok n %
Hi3 5 2 TRER3.5AX 103/ 521,36 X 105/ MR TH o 72,

5) PBLIZH S B4

VRPBLICH T B2 4 P a v DRAEL [ POz VBE LD
BIfF 2R 212/m U . Scatchard plot DRI EREZRL. Yo B L4 2
PBLEBWTHERI 2o, 25 5PHAB LU ConAd 1 X10°PBLY Y D n %
RT3 ThETR, 4.23X10MBXT2.39X1011CHot, £ KplkTh
Eh, 88.5X10°B X 89.7X10°CH >,

U7, DB XUA XPRLIzB TS PHAB XU ConADKpB & U'n 2 &£ 3 I05R
Ufeo PHAIZRF L T & B K0 RPBLISRE S MBS < X D {EL . Condie &
LTI BLTA ROPLOBEAEHBER Y L DERE VBT,

6) TA Sz DLEF R —~DEES LB DG

VIPBLIEBITBTA M OB YEAFERLOEGEE I ITRL
Joo UTPBLEDRT A MU EABMEBEDS B, PIATIRZD31.1%.
ConATIkA8. 2% T & L e B DB (LI BB B b o 72, T % RELRS &85
SIS B & 1 X105PBLY D PHAIX1.3X 1011, ConAlt11.5X 101 T - F-,
U PBLF LR IGIc BN T, 10~200 4 g/l DEEER CEBEConABRE DBRE %15
D& B, 100 ng/nl A LOBE TRYGEMBESNEIEAE, LEKEST.
HEERIZI0 ue/mIPTORETITFo -

VR UUBRCARPBLIBIETA M v ORERE A P VB
ERE & DBEGERAITR LUz, PLEE LOSPIAMESIMIRD > 5. BXA4
FLEEE2FRT 2D LER TS Mo VAR ABYYPBLAE T 2L



CERBDORRLOR, L, RERESRTRBLITPILAREARL .
IRPBLOE S S of. Ei-. PBLEE LD LConARESEIMD > BB AL
LREEBET I LONLER TS Mo AR B L UREE AW > Hiz
SESHYOPBLIE Iz 2 D DERR® Shi-.

7) sIghAtE U v st 2tk

VI, TVBXCA XDsIghtk U > REE L OPHASD B W iZConAD S 25
%% RSIRL 7. PRLAIDSIghHE Y > /S8R iz PHAD B W ik ConADEES
BUPFETSLRELT. PRLLEAYY Zh Thof SR e HEST 3.
REOEBAIRUEEBo%, COMERIOBENSHM L 1PoL 1
HYORKEBUEEUBL 223, PRAOKSBARICEL TR 3BOBY
LHEERLEE R, |

—7%. ConADFEAIUBIZBE L TR, Y<BIT1 R PBLO b {RE I E
TERHUEHMEOL S, EREIOIROENMEEL 2o, LEsoT.
VIBEICA R DsIgBE Y > NRIZE Y S DZRIZHAR, 2D O®DConA
RO ABET 52 L 58D bR |

8) FACSIZ & B3~ BB
PE-PHAR IO EBAOY T, ¥ UB T RPLO= B b B OB R+
4R UTze BPBLE B h T sl OPIABEOMB SRR X h i,
PE-Cond% B &0 - BEREBFOBREESITRLE. 9B X0/
RPBLTiksIghatE 2 DConABEMBH5 Y S PBLO Zh & Y HE 5 Hir SRR X

flc. TRODFERE. slehtE U U R E AT B AERORER(ES)
L& —BL1,



(nM) 03
81 [ (b)
102
M g{o \
Pas
“’ 4 5 10
&
17 o
.r\_.—-.-O- G'— © -0 -
5 10 15 5 1 1B 20
125 I -PHA#E (#g/ml) 1251 -C o n A #E (ug/ml)

H1l. b FORRMBADIZST w4 FYr L DiELHE,

— o 2RAE, LTS
....... O : FRABRKAE.

()21, T £ PAR T IVF =2 P (125]-PHA) DR MR~ DE S =
12ST-PHAMREE & D%, ‘

(b)125T-1HH 2 2o+ XY 2 A (25]-Cond) DR MER~DfE S & 3 1251
ConAZRE > DRI,

(@) (b)) EHRRES LA Mo DEIBE (X107 N). £
#1iZ[sBI/[F]% & oJ-Scatchard plot. = . [sBliifREL<
ij}:*}:‘/@%mﬁﬁ\ [FIRSERSREA A Mz 0T VBES
73_\. . X .

BACRAREDEREDOEE B @)BETG)ORE RN TR

ENO0.97BKT0.92TH 7. (TAJIMA et al., 1989 X v E[H)




(M) (nM)

) 0.21
41 20] (b)
004
J 0.1
3§02 AT
w J 715 b’
= 5 10 15 20
sy
=
2 £ 10;
ﬁ ’Ip
"~ 4
Fe R VA o
e ‘ Wotie
T v r —~0O-
5 10 15 y

20 40 60 80 100

125 T-PHARE (#g/ml) 1251 -Con ABE (pg/ml)

H2. U9RIBMY V7R (PBL)ADI2SIT 4 Pz v DL,

(2)'2°1-BE 7 4 A= T F= > P (1251 -pHa) DPBL~DEEE L
125 -PHARREE X D BE4%:.

{(b)13S]-EHavhFNY A (1251-Cond) DPEBLADE S = 1 125]-
ConABE L DB .

EHORTEREL AL TH S, (2°)(b’)E 1 BRIz Scatchard plot
U, ZRTHOMBGREIL(2%)0.88. (b’)0.91TCH o=, (TAJIMA et
al., 1989 & 3(H) |



(x10cpm)

151 @ TO = T RIK Y a0
1y —— pax
| &
T . II \\\
T j e » (%)
R 10 v / “o- o [
R / 60
Y / o
A :’I 40 2\:
% 5 / -
ﬁ [
f 20
/4 [
10 20 30 40
1B 1-PHARE o/
(x107*cpm)
3
Heo| ()
o (%)
d 1 [eo
140 '
*-!:
U pel
Y 40 &
# 20 7 ®
7 . / +20
/A i
50 160
- (ug/mt)

1251 -Co.n A

BE3. 12°I-|ET 1 PATIINF = P (1251-PHA) (a) 5 X OF125] REar
AFNU A -Cond) (b) Dy < HKiGH U /J\ﬁPBLi%E.tﬁA*M:Z

BEBEEE) LYEFELL 0BG,
O IRA Nz UDEABEESR (%) .
> (CH-TAR) FGA .

------ Ot NUFBA-FI Y
(cpnX 10-3)

(TAJIMA et al., 1989c X v 3|mH)



B4, U2, USBITA IRBAMY Y NROT VA LAEA S AVYFF LT
F— b (FITC) WBEHKL 743V AY > (PFE) EET7 4 bAT TN
=YPLOERARITLA NS A,
HEdt 2 FITCO Bef B JERR B .
) PEOREBHIIRE .

— 16 —



5. 9. YUBRUA RKBMY Y RROT VAL REA VAL VYFA LT
— b (FITC) B L 71202 Y (PE) EBEa L HFNY >
ALDERBFITCA NS4,

HE8h = FITCO Mt B ks .
B PEORBRIIRE.



Fl., WERNRIZ XD HEL MM Y > 58 (PBL) DMk,

PBL P B L (%) Bz BERER
D Hi3k sIg® ER*XWThy-1* Zofh B (%) (%)

Ly B4 20.6+1.5 34.5£8.0 39.3+6.1 94.3+1.0 3.2+1.3  2.3%0.5
L7 28.8+4.5 22.2+3.9 44.0+1.7 95.0+0.8 2.3+£0.2 2.7%+0.8
14 X 22.0£3.6 54.1%3.8 5.0£2.4 81.0%+2.2 8.8%3.2 10.2%2.7

slg™: RERFE 07U VEEHA.

ER*: 2B XUV IPBLItBIFRE-n ¥y NEBCHE.

Thy-1*: 4 XPBLIZB T B354 X Thy-1& . » o—F Vi iEE A mEE.
ZTOM s U ZRBDsTg DR if‘liThy 148,

3% : PBLHHD U > N8R,

(TAJIMA et al., 1989cX v B(H)



F2. T4 Mo R K BHARMm Y S5k (PBL) SRR DAL,

PBLD M Uy ¥ R HIZR BRI

Hk Yo slg®  ER*XiEThy-1*

Y < Ns*2 100 100 100 100
PHA™S 99 149 72 80
ConA*4 83 170 88 85

7 > NS 100 100 100 100
PHA 101 196 88 73
ConA 80 166 75 71

4 X NS 100 100 100 100
PHA 113 158 30 88
ConA 104 194 95 g1

1 SRRUBPBLOZ R RS %1002 L 154 OHLHE.
*2 1 RAUFPBL.

"FL T4 AT IVF = PRIEPEL.

AT arhFNY T AFIBPRL.

— 19 —



#3. FEMY > /RBRPBLEFE LD A + S x SIS,

PBL® PHA ConA
3 Kp*t n+2 Kp n
7 A4 48.5 4.2 89.7 23.9
7Y 154.0 12.8 23.7 9.4
4 X 151.7 14.0 124.0 12.1

ThUERER (X109 .
"2 :PBL1 X105 v OEESLBAIE (X1011)
(TAJIMA et al., 1989c Kk v 3|H)



R4, FMMY > RO RE LRSI BT e B SERL Bl

AN R,
PBL® PHA ConA
i3k HEE FE% BERES 52 £o% REEE
724 31.1 1.32 5 48.2 11.52 50
v oY 26.5 3.39 15 17.9 1.68 5
14 X 38.4 5.38 20 24.5 2.96 25

" BRAYEBAEEERT A Mo UESTM AR (%) .

"2 BARYEBEEETT A Mo URSE (X1011)

" BRAYFLEEEARIEECA Vo BE (ug/nl) .
(TAJIMA et al., 1989c X v BIH)



{(PEAYE it = ‘/7‘37“1“3 U ( onA)GD é‘%ﬁf?*"( X 10“{‘“1"@'"@)

Mz 2 B 12
PHA 8.0(6.0) 21.3(14.8)  42.8(18.1)
Cona  70.6(53.3) 10.7(7.1) 77.1(81.7)

() A REAEI 07U VBV ARET Lt oss v
ﬁ:>%%ﬁﬁﬁtﬁTéaﬁmbr AL - g v BRL T

RBMYU V" REFBLOET Pz U EABRE R LUt

{,\
ﬂﬁ.

soid

—_ 29 __
L4



5.% ==

AETRUEEESDIET 38RE. TEBICHFRIRL- RSO
55, ZOREHL LT < dEME-2. D s kLR XA VH-15 X 04
R ME-ITHONRBRER U, ChIZRBRRE YO NFHOPRLIC S
WTH, BRENRBEAROBRFESNEILE, X SLARLOLELE
UCTRTORRBBOREBETHELOBAI LS, LEL. HERELE
RUTA—REFIOZRVEL SEOERA T, ZOTHELERS L Tn
Uk ZBRMETIE. $ELRISIZSHT 3PRLOBMAEDI 2HEHRS L
THY. TREOMSRERE LY LN EEZOIEI LI QN2 E 2
53,5 (LOOR, 1980). |

ANz DISIERR L U TAE TR OS5IV THEEE LR, L
U. % (GREENWOOD et al., 1963) CHMT SR ERAYERBRETSH S, £
IT. TEBEUSEO'SIERNR B0, REBREEL2<L(LET
1al), X SRASHEHELLE(29/mg). Chizk VELEEO >SS
A MU REEACBREEEC LR BT AT L RTES, £1. B
#8057 (PREASANT & KORNFELD, 1972; SCHNEBLI & BACHI, 1975) o o
T4 Pz e FORRMRET LOBEMEREHRL L 25, BED
BROBERETH . DEOKRED S, BRERILETA Nl on
BRIELAERVHOLER SR,

UV NGB ETFBET B DA Moo BLEF R - L EHLTVS
BRI, BE2HELETH DL HEXR T WS (BANKS & McGUIRE, 1975;
BANKS et al., 1978). % J TAETI. SIGER% 2 B0 X EHITC. 5%
RS A ERRNTPBLOK AR 21T ok, ChODEME. YWELRES
EBI TS BOEH L A—Th 5. | |



TOYOSHIMA & 0SAWA (1975)#tVistaria floribunda nitogen (WFM) 2 -2
RTE MBLRE LWL Y 7% — Db 5. 2% IS U 7= Bz BRI L%
BERBORFLBREL TS, £, INBARS (1973)ikConh % BV 1= 5 w hY
YREEY Y RROHELRIET. ConAL T X — D3 B 6% LT EETT
%ﬁ%%ﬁﬁﬁﬁﬁéntaﬁ%bTWéoL#L,§4Kﬁbkxﬁkvv,
VIYBIUARPBLTRE SRS OBEABBETH o, CROEDEBOE.
LBDOXSRY Y NROHKBITTA Pz o DBV EEIHOBE L BH
DB, TRULRERSUDBEVDEZ SRE., T42bb. TOYOSHIMA S5 B &
O INBARS IR SRR E20C, 0FM DKM TIT V., HELZEDOBREILITC
TF2TVS, FETH. LBOXS REHISITC. 2BMORETHESE
%%ﬁoto%%ﬂﬁﬁﬁ%@?ﬁﬁ@?v#bﬁ:yﬁéﬁaﬁﬁmﬁao
BRERET 2O REAECIT oL FROBRSIBENV R YL 22 5R 3,

PERLES 5 (1877)i%. 7 ZEBRIBEY > /585U > /8 T, BASELES
PRONZEDOL T I — EERIWN%THY. X5, PHALEF X —ir
BEEDECHDLECHODO_BEAS B L BELTWSE, LE 7 ¥ - 55
BREETHORBRLBEFRTS L. UhL. E2ILRLEES ke
BRBRITS BScatchard plot DRERBER IR oS du<. WU EE
U4ﬂ@mmbéwmmmvt7y—u%n%&%ﬁm%bw—ﬁﬁfééa
EZxohi-.

PBLEE 2L~ a > DRHik. D <(TARR et al., 197T)B LTD Y
(GREVAL et al., 1976)DPBLICBEL T4 TIofis & 1 T SRR L IHE R
BROBON. TRODBEBER KDL, ITBITYLOLTOTY > %R
BE-O¥y FEERTI3HDITRENDT, IeBITYSO—BOTY >
NERRLIDZDHOBMI EERTOVEILDLE X SR, BEY<. b
XA ROYTRE2L—> a v ORFERBED L CARTHTH Y. THS




DRHEORED BV ERELRHT Z LI TE bk, UL, b |
PRLOY 7 HE 2L —> a v Be DERET —H—(0KI3, 4, 8, 1135 % FLeu?)
%O THA L 72814 (RREUZFELDER ot al., 1987)ic k3. #9782 L—
YA RHOUZBLICEHERIBO SR AV, AETHO- SEHYPILE
BLUTHAROERIABONIPE I MRS RORNBETS S,
RIRRLEES I, REUEPRLIITI U o RERE D & B AEA LT
Wihe T4 M OBESIMIBBITHIML SHERIEY > RBY T H 2
L-2a XV BRBILRENE L 5h B, SEPW-PIAS X TCondir &
SPIBEETOMBBRILZHETIL, R2IrRUEES KASRITBNT
YTBEEYS THE-DY y MNERMRA, £ R IT50 T i Thy- LA
ZLLBEMUTWE, COREPS. PIABXUConAB Y <=, LB X4/ R
DY Y RBREBOTHTYVRRTA P2 o UTEHL S L BREX I,
UIleB>T. PRARZRConALE A X —RT U YRRt BV TRICES i
EHLTOBLEX 503, £/, PHARRE FPBLIC A W CCDREHL MM (47 L
Y —/HREEE-TU SR 2 RENII ST A LB REXA TS
(SERKE et al., 1987). W2, DB XA RDOPBLIZB W THERD X 51z
PTRE2 LS g VARDODRET—A— BRI XRTHE ST, PIAS
B EConADPRLY 7 R 2 L—> g VBB E MR T2 oL T2 ik
ofe UL, R2WHRULEESI0Y T8 XY SPBLTIZPHAS 3 W i ConA]
BRIVE-O¥y MNEBMBOEMBHR X RO T, TR SDPILIESOT
B Moz FoCDZBEMR(e Y SHRARL Oy R
MET3H7RCal—Ca s fET 3 L BARB X,

LIHT. RETHHE ULPBLHDB Y > /S8R Y > /RS DR AN
IPHARCOMABEAL RO L WS FMBREDO L S ARBAX R TR, HH
DEER(INBAR et al., 1973; TOYOSHIMA & OSAWA, 1975)T k. PRLAI®D U o A<

—25- 



ROSNOBAMBOBEELERAL T, BRIENYOL 7 ¥ —BAHELT
B, BTESTESBHY > SRS OMBSEAL TOSMBER. 550
BKE2L = a3 Y RABEHEL TORO Y S SREF S H T ok a2
ﬁ#%ﬁ&btﬂﬁl@%D@btfﬁ—ﬁikﬁbt7¥-5ﬁ$Kﬁ\E
ERRRSBOSNROIS KEDRE, ThOARKETE. v/ hSx s
WAMIES X ORER LY BRSBTS 30O —&HT TRRLA M.
BUAEIL. TChoHeSh s R eMmiE L EY Y c e, mpl x

1ES Y DB UTHRR Lo & SisgBlEY o AR RRERLELZE
BFok LT3, CoMEEEALIZY w5 X T4 R DsIgBEMITT b5 B Y
Y RREE LI b BURHET 52 L AT Bhie. CORBIE. PE-Conk ks
WICFACSIZ & 3 ZEREBEITIC X > THRE IR,

. LET 2L RUSY REBETE L&D A 5h0MIES S5
THEMEELOBETHY. TORERBAOIMIERENTNS, KET
. PHAD B HConAHF 3L €7 X —BHONE. HERTo TR,
Lke#io T, AETHORBERIXL LT X —2Tidh <5254 (Binding
site)%tki%ﬁ L.

DEDERP S, U7, UUBRTA R OPLYELRISKE B 5RE< A
PO BEORVE. BAYELEEEBET S DIBERIIAS 30
CorADHEERDEBVWILEET 521 oht, £F-. §YBITLY <+
SRABLOAERREB L. CORNEET 5—HTHEEEE Bhn,

KEOHEIEL T, TOK%EitRes. Vet. Sci.(TAJIHAet"al., 1989¢) iz
BEHTH 3.



m. &5 2 =5
RIGM Y > NRGPFACRIEBIF B4 Pz 2R o
KRGV > EREFE S

1.2 #5

7?~79B$§4R®XﬁmuyﬂﬁmeD74b«vfw4:yP
(PHAB XT3 > A5 /5D > A (Conh) RIBIC & SEABIEOLILY . 2%
BEHES XUBT R OV BRI X 0 R RIE L 7. |

TORR. PHAS 2V HConAHIBOVThOBER SV TEH, HDTLRER
BEOELSTH AR K VREER:, UhL. SR 50Z{EIERASPRLI
BOTHRBRENZBEOELTHY. PlAB S IZConARIMIr X VISEMIr
EUEbDLRHBEAR P ok, LEH>T. U2, UUBX0A XPBLD
A PP R X BE AR IIBC TEASME OB > T RN D 2
EZzohil-,



2.5 S

TA M T 2K B YL BREEIL (U S SRYELRIE)I. ROL > 23
B2RTHEEIH I 0bRA TS (LR, 1980). DU ABREFLLEF X
—NDTA Mz DS, QBRFEEROLE. QLR -DEBES Ik
SHRANDFEELS VTV OER. CO35QIB U TIE. £ < OWEE R
B4 B THREF 217> T 3 (BARNETT et .al., 1974; DODD, 1975
TOYOSHIMA & OSAWA, 1975; MACCECCHINI & BURGER, 1977; FREEDMAN et al.,
1981) . —MRIZ. U RNMGYFLRBIZE T, EREED LS EE e
BESTOBLXH TS (BARNETT et al., 1974; TOYOSHIMA & OSAWA,
1975). BBBPOU U RBRD< A Pz W T ARIBEDEN L. Wi
PO DORBEMBENIZEZT 30l LEL Bbh 3 ERSEOT(LOBE
BRTBOTRECHLERXRE, LEdioT, KETRY <, DoB L0
A XDFRBMY ‘/ﬂ’fjé(PBL)d)‘Jff PATTVF=UP(PHA)EE v hF N
U A (Cond)FIBIT X BIEAEIMEDEILIZ DV THRETL 12,

REDLIS, BREFEBUTOX S RAETHEMTELXTATVS,

1. BARAFEE  BAPEZ U CBE_ERAIEAL. TOERESY
ibﬁ%ﬁﬁ@ﬁﬁ#éﬁu>ﬁﬁﬁ?®§ﬁ@ﬁ§%ﬁi?é@ﬁu
1974).

2, BFRAEVHBESRIE : RERT V=S TANEELESTE Y Ve
“ERARBAL. TOSTFOLBREATORIBEARY MLhSEY >~
RS FOEBORE % M3 5 (HBBELL & YcCONNEL, 1971).

3. HRKHBE : 70 o2 F2HOCESRE L ASLEETEY Y REST
DEZDOEE 2 ET 5 (SEELIG & SEELIG, 1974).

4. BMBAEEER: UOREXEEOE S RNER L A EME R E



EU. #lamlilok L—¥ -2 EEES U TRy 0L 2 K
v MROBEH LAY, TOBEHIOREELEE % BT B (KOPPEL
et al., 1980).
TRTROFETHCE /0 —T MY OMEBEEEL. LiK->TER
DR HHEHORRSEOBIE RET L8 TES, <4 % b 3]
YNREROBERSEOEICE L, REOIBRAPEREXATWE—HELTEL
BO XS RWEEOBVHFEZ SB.
BLoleps, FRETRYT. 9VB L0 ROPBLOBEAERI BT
DEHBEDEMIID>VT, B BItAAIh TO AR EREBES LT
ESRRDRR 3 2 20PEHKIC X VB LI,

3. FBRELIS T

1) PBLIRIH

B IBEA-OBMAECYY. YUBEUARBEH—DEETER
TRPBLE DBEL 7. DB, PBLE N 7 2GS B AE (RBSS, pH7.4)
T 3EBEH LI,

2) ERER
1,6-¥7 2 =)b-1,3,5-" %4 L U2 (DPH, Sigma, St.Louis)% %3¢
Fu—FeUTHVE:. 2MOPH-5 F S & ROz 5> BHel, 000520
HBSSIZ#Rin L. 152MBU <BMU 7=, ZDDPRIE: S IZPBLA1.6X 108/
RliZZ 3 XS BEXHE, TCTINMA > Fa~x— b B2 Lizk VPBL
PRATEE LUz, 12 Fa X~ PRLIZEAHRSS T2 EMkS Ui,



3)

4)

HIARAEE &

EEFEN 2 B VOB (BERF-540) 2 BV RNBELAEL 1,
DPHERZE U 72 PBL 2 HBSSIZ i3 X ¥ (1.6 X 105/n1). 2DENIZ2.501F D
FEUT. —FDEIVIZPHA(Difco, New York) ¥ 7 i3 ConA(Pharnacia,
Hilvaukee) ZFHMU TPBLERIBL. B3 —F oLtz dEE LTHE
DHBSS 27 U TRMAICHNBE 2R L 2. 310 mOKEL L URE
“RADEREENREBH L. 428 mOALS XCRE =B 0K H %N
(Iw BXTIL)EITCTHEL 2. BIRED Shraisos (1986} DH Lz
BUTKATROONRDEEEREFE(r ) 2EHL. ChEERDE
DER|E U=,

rs = (Ig - 1o )/ (Tn+ 21)

PBLERRE R iR E

RHHEE(7 : poise) REARF UL OB B LT OREHSTETSH 508
(ARAISO & KOYAMA, 1988). 3TESYPBLIED EF » % ARAISO S (1986) D
FHETEL T ) DR SRECRABERC I VEELE., COBY%R
FHEEIRRRNIVEL LR,

r(t) = (In (t) - Lo (£)) 7 (Tu (&) + 20, (t))
Fih, rt)ORMEZE 2 RAIL X D HH U7z (KINOSITA et al., 1984).

r{t) = (ro - reo)exp(-t/¢) + reo
Elro BB t = 0 WBITBIHRNEFHE. rollBEEN



5)

KRGHE. ¢ BIPHS T E GBI 5 B e,

T 51T, MHEENEEREET L (LIPART & SZABO, 1980) iz & BDPHOD 128}
(0B RCBHHHROD)E KR L VERL .

reo/rq = {cos 8 ,(1+cos 8,,))2/4
Duwé (rorree)/ro = - £ 2(1+22) {In(1+ 2 )/2+(1- 2 )/2)/{2(1- 2))
+H{1-2)(6+8 2 - 22-1213-T2 4)/24
BL x=cos 9.

BRBIZAN—I 274 a4 YEFBEREL L UERRZED 1 %
Be Ui

7 = kT / 6Dw ‘Jeff
BL k BELY<esE2%. T kg
Vore WDPHD FORGERK,

AEY SN |
-Q-ANERSFOEN)-4,4-FRFN-2- VU FUL-3- 4 H X
ToNFZFL(5-F*SIWAF 7Y B, Aldrich, Nilvaukee) % XY F
=72 UTHWE. 1D5- FE LIRS FULEB - X ) — L% 1
ple A5 AERBRECMY . ERARZBEH LT X /- e B¢
FANNHITEERBEL -, CRITIX107/50 w 1DPBLEHEM L. 37°CT

02MPOLK D LIEWXETPBLEESEL -,



8) ESRAXZ v BiE _

ESRAR Y MVIZEBE L% (JEOL ES-VI-34, BESN)MIE 222 v
A—#—(JEOL JES-FE3X. HASM)EFOTHELE, ALY SALL
7ePBLEPHAR /2 WConA % RREW TRIGS ¥, EBIAT MY Uy hBg
%Wkﬁﬁbkeﬁﬁkﬁ.M®«vbﬁuy5%mﬁkﬁﬁbkﬁ—ﬁ
B ORMFPILE A i, ESRARY Mz £ TITCTHEL 1=

BSRRAY b2 —H =185 X — 2 —(S) 2 B FORIr & EML.
RREEDORE L U= (HUBBELL & McCONNEL, 1971),

$= Ty - To M/(Tas - 1)
BLTh BXTTL BERFRTB K T(TotTon) /2.
Toor TwB&T Toid= bO%S BS Uhiommm
HeER.

4. & 5

1) EREAMBEI L SERB RS | |
BHBRL Y 7. YO BITA R OPLE BAWELEE 2 BET 5 RE
DPHAR - ikCond 2 Z R ZTRIFMU. ZOER S 5600 MBI r A BEL
oo HBEUT. T4 Sz > Db Y IcHBSS % 5N L 7= RAIBPRLICE L T
REBCHELL. TOMRER]L. M1BX02RRLE,

DPHERRR L 72 £ EHHIPBLD r .07 A MYz P RIS & BZE(LIXPHAD B0 i3
ComVFREH N EBEIH0.0I5UFThot. w4 b SHIMPBLIZE
THEENT: 1 DD PRI RBBPILIES W THE X R 1 2L 2 2 IER

- 32 —



BETH >, LEB-ST. =4 M VRIBPBLES W TS R r OF

ik, <=4 F:‘)’:V?‘J’%’[KJ:'9ﬁiﬁﬁkiUkﬁ{t‘f‘&ééﬂiﬂﬁé’ﬂ&b‘?
T:c

2) PBLEER:#:{ER%E

W 2 B BOGRYERREIAIT X 0 DPHEER U 7= v < SRAIBPBLAE O DPHS F Ol
AFBEEHEL R EEITRUE,

VI BRUA RPBLIZE L THRBICERE L 2. S & ORI 2 e
EHBEVBOR 1 BXT roDEEE 2R L, IBWEIWPBLD 7 130.5
»50.6poiseDficdh o7,

i, rekn lOBBEEANTR L. BERERER 7Oy hXh, ¥
T VVBECA ROPLEBOTH r 5 1 BB ETH B 2 2 558D 5
ni-,

3) ESREIT X 2 EH B B2

7 <PBLE PHARIE U 7 BRDESRR R 27 ML DRRBEMEIL S5 1tk L 7. ESR
ARY MRS HETOAMBR L . ChoDARY Muihd S 2EM L.
ZEDRERERIIIRLE,

BI6 5 LT 7IIESRAIL &3 SBBWOPBLER S 5S OB AR L.
PHAD B0 3 ConADWTRhEHWEBER S, SEEWPBLO S OZ{LIZ0.025
UTRTHHT,

SN 5DODT P RERRABPLOZAL L ZERBETH Y. RS
B L ORBMITEU BT B L RE X o T,

UEDRED S, U2, YUBIGA RPBLO 1 ik ZhThEL B, PlA
5% I CondRIBC & BIEORBIED L5 2D 5 il tho Je.



O 10 20 30 40 50 60
5 (43)

Bl. 74 bATIUs=2P (PHA) FIBICEB39<(a), 9o B)BLTA
R ()DHHMML Y > 73R (PBL) BEHIDL,6-U7 =.2)L-1,3,5-~ %% |
VY oRREHFEFEOELL.
—&—— : PHA#Y#PBL, - (@R : SRPIFPBL.
(TAJIMA et al., 198%a X v a|f)



0.20
0.18+

0.16+

p
0.181

>N

77 0.16-
£ 0.185

0.16-

0.14

0 10 20 30 40 50 60
B (5
H2. 23hF XY > A(Cond) HIBIZ X B9 2(a). ¥ (b)BLTAR ()
KMy > 2R (PBL) BEHD1,6-¥7 2=0-1,3,5-A%H MU Z>D
EARS AL,

—— & ConARUBPBL, -+----Q---- * FR$UBLPBL.
(TAJIMA et al., 198%b X v a[H)



lo.a

10.04

[ 1 f { ! 1 ! 1]

) 10 20 30
|V G A )

3. 3TCRBY BV HRMMY > NRBEH1,E-U7 22)0-1,3,5-~ %4 |

U DEARE(L (DBXTL (1) OIS X BB HH
(r(t)) DAL,
(TAJIMA et al., 1989a X v 3|HE)



0.17- -
RyAd
§ 0.16-
%
L 1 X
0.151
05 . 0.55 0.6

¥ M (poise)

B4. 7= UOBICA RORMMY > RREHDL,6-S7 = =51-1,3,5-
NFH MU OEERNLERSELE RS BEEREENEL S HE L
R E & 0B,



F'

2Ty
—2TL—y

7

Y
o
0]

e ——————

(..._____.__..._._..J'

SN

LT

%1{

oo

BES5. 74 MTINF=UP (PHA) RBLAEY<ORBHMY > AREDS-
F¥SIILAF7U ‘/ﬁ@ESRZ’i’? MLV DZEELL.
L2 SIFHICPHARIBO. 5. 10, 15, 2008 DARY MLEFET,
(TAJIMA et al., 1989 &9 31H)



0.60-

7 0.55

’f 0.65-

Y 0.601
8

| 0.55;
%
| 0.65-

0.60-

0.551

10 20 30 ' 40
B (9)

B6. 74 INTTNF=UP (PHA) PBIZEB3Y<(a). 9> b)BXTA
R ()DKRMMY > 78R (PBL) DS~ FFSIWRFTY S BD A —
=15 A— 2 —{losk, |

——@—— : PHARIBPL, - Orrr 3 SAIBPIL.
(TAJIHA et al., 1989a X V3[H)
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X7.

065

0.60- ff‘\i/ T
4 0.551 ‘
0.651

¥ 0.601

0.551
0.65-

0.60 &= 8~<§ OO _H<8=

0.551 (¢)

B R (9.

RAFNAY Y AComd)PIFIZE BT <(a), DS M)BETAR()D
RBMY > NREFDS - FFINAF T Y SBDOF — H—1$3 21— X
—{EDELL.

——@—— : ConAH#IEPBL, ------ Qeees : *m%‘PBL.
(TAJIMA et al., 1989b XY &E[H)



—lb—

#Fl., T4 Mo R & BRSO,

PBLO>  74h v 4 b YV z v & Mo é%o DB M (D)

¥y 0 . 5 10 20 40 o0 , 60

A4

Gont. 0.1622£0.002 0.1626+0.005 0.1567£0.002 0.1540+0.002 0.1565+0.005 0.159620.004 0.1563%0.005 0.15470.004
PHA ~ 0.1580+0.004 0.1608+0.004 0.1623+0.003 0.1576=0.001 0.1594+0.002 0.1517+0.003 0.1571+0.003 0.1574%0.004

‘Cond  0.1712%0.003 0.1789+0.001 0.1739:£0.003 0.1739+0.004 0.1819+0.002 0.1766+0.002 0.1815+0.004 0.1825+0.003

JF
\:4

Cont. 0.1647£0.004 0.1660+0.005 0.1672%0.005 0.1639+0.004 0.1661£0.002 0.1669%0.002 0.1665+0.0068 0.1686+0.009
PHA ~ 0.168220.005 0.1691+0.002 0.16630.008 0.1715+0.003 0.1706=0.003 0.1632+0.005 0.1688+0.002 0.1684=+0.004
Cond 0.1672£0.001 0.1676+0.001 0.1728£0.005 0.1720+0.004 0.1684+0.002 0.1680%0.008 0.1783+0.008 0.1722+0.003

1 R

Cont. 0.1539£0.005 0.1556+0.005 0.1541£0.007 0.1527%0.008 0.1521£0.006 0.1522+0.008 0.1557+0.008 0.1605%0.007
PHA ~ 0.1545+0.004 0.1815+0.008 0.1550%0.004 0.1539£0.006 0.1519+0.008 0.1551+0.008 0.1554+0.008 0.1519:+0.007
Cond 0.1664+0.001 0.1691+0.001 0.1641%0.001 0.1664+0.001 0.1623+0.001 0.1609%0.007 0.1746+0.001 0.1699%0.004

(YL BEEE. n=3)

Cont : R4 M2 DhrbYIINY Y ABEHEBERAEREFMU FKMM Y >8Rk (PBL) ORNESE (ro) .
PHA: 7 4 bR IWF = PRIBPBLD r ..
ConA: a2 AhFNY > ARIBPBLD r o



#z2.

VT, UVBRTA RKMMmY Y RER(PBLIEOENESED
NIA—F— WEESICTA—F—NS5 A—2—,

PBL®D HREBHENS A —2—5 X O

HI3k s ro r o 8. n S

Ly 2 0.164x0.004 0.’34 0.14 42.4 0.55 0.61+0.02
7> 0.171+0.001 8.34 0.13 44.90 0.59 0.64+0.01
4 X 0.156+0.002 0.34 0.13 44.0 0.50 0.60x£0.02

Is. iﬁﬁ%iﬁﬁo

ro: t=0ICBTBENESE.

roo  BRENESE.

6.: EBHAE.

7 ¢ $tE1E (poise). :

S {ESRARY "V SHBLEF - —NS A —2—,
(TAJIMA et al., 198%ak v 3[H)



—E—

F3. A—H -3 = X — DR,

PBL®D 24 X 4 b Y oz ¥ R OINB o BHE ()
¥ey 5 10 15 0 25 30 35 40
<  Cont. 0.6111+0.02 0.5926+0.02 0.8204+0.03 0.6111+0.02 0.5834+0.03 0.5787+0.01 0.55567‘_"0.01 0.5972+0.01
PHA 0.6142+0.04 0.6173+0.03  0.5595+0.03 0.5957+0.04 0.5926+0.02 0.5926=+0.02 0.5972+£0.02 0.6019%0.04
Cond 0.63587:*: 01  0.6296%0.03 0.8173+0.02 0.6296+0.02 0.6049+0.01 0.6234%0.02 0.6234+0.02 0.5988+0.03
¥ Cont. 0.6435%0.01 0.8389+0.01 0.68204+0.0 0.6158+0.02 0.6157+0.03 0.6296+0.01 0.5926+0.04 0.6065+0.04
PHA 0.601 f 01  0.5834+0.01 0.6019$ 0 0.6204+0.03 0.6065+0.04 0.6111+0.04 0.8111%0.01 0.6157x0.03

0.6296+0.01 0.6111 0.5926+0.01  0.5834£0.01 0.6019+0.01 0.6019+0.01 0.6019=0.01

9
CondA 0.6111
3

43X Cont. 0.5973+
PHA 0.6019%0.
CondA 0.8019%

0.6111+0.01  0.6019%0.01 0.5834+0.01 0.5973+0.01  0.5880=0.01

0.5926+0.01  0.5926+0. _
0.5741x0.01  0.5834%0.03 0.6019+0.01 0.6019£0.03 0.6019%+0.03

1

1
02
8% 0.6019+0.01  0.6019%0.01 0.6019%0.03 0.’5880i0.’01 0.6019=+0.01
1 0.6019%£0.01 0.6018£0.01

01
gg 0.6065+0.01 0.5926%
0

(TA9MLATBIE, 0 =3)

Cont : ¥ Mz DPHVIINY 7 ABHEEABRERMU KM Y > /58 (PBL) DA — ¥ — 193 2 — ﬁ— (S) .
PHA: 7 4 bR NF = PHIEYPBLD S .
Cond: ANy AHISPBLD S .



5.% &2

AETHCEEABEIED DO IO — TR U VR ERAITA D AR
7o -7 0BHERBEOVUVEESFOBE R FRL T B2 bR T3 (55
Bo. 1987). USUESRERBOTHE. ALY SUHADANLES LILERE
ORFMELBRET N5 78R, U RE-EEAICEADAD RS
BFRERDB. E5K. W/O-JOBNBBRMEELAYALTSE
(HUBBELL & McCONNEL, 1971: KINOSITA et al., 1984), Ljc#3>C. ESRII
BOTHEER B —F— N5 A~ 2 — i, BABFEEUHT 2. PILE
BRYYEE-_ERNOL Y EROBOB = 2 EMLTVEHDLEX Sh 3.,

BSIRLEE DI, BRARY MVOBBEDTHI TS 3R E
ELTVBRIITRAD, £, SV FIBMENRELHIIRELTVS, &
RESDEMI. T4 Tz SRIHPBLIL 50 T HRAHPBLI 50 T HEZ X A
o CORBELTRATOZLBE X 5N 3 5 DESRARY MLVEIRE R,
EVEUTHALEAT 2 Uy FEMIEAPRLAEES 5. OPRLA DR 4
REBERICKDZ OSSR UALEAEERS. LiL. cAOOLS
&3 Ty BEETL OFLOELBRBY Shlthok, LEHo>T, Thb
DRRY LB SEE LRSIk, BUWELRBED shihol.

CURTAIN® (1978) i%t MPBLODPHAR - i3ConARIBHIC & B S Db R EZEL
7o £lz. AV -AEUVHEEROREI SV T, PIARIEIC XY Ay S
U= PBLEEY VESEA T OB HELL 7= & 5L T3 (CURTAIN et al.,
1980). NELSON(1967)i%. B4 OMAEM(5 » b, U H ¥, ELEv b, T,
1R, %2, eYY, YEBICYY) ORMRE Y > REMRIIE. e
HRD SN BBERERELACRD SRROLEEL T3, PBLERAD
REL B2V PR VEREBELELTHY . ROREOBEARE DS 2EH
TEZLREX SRRV, CURTAINS (1978, 1980) DHE THxk 1PBLOPHA

— 44 —



ﬂﬁk&éﬁ%ﬁﬁ@ﬁmﬁs174>ﬁUEF®§%KmﬁLTh6t%%
SHTOB, BEDZ2p5, PHRIBIZE 3D 2. ¥ S5 X0 XPILOER
BHEOBIEHE MALOTAKYME < RBHEL LT, EREHREDE

BEROTUNEI B B EREEROBONBER Shi-,

BARATHEAL XY n 2 RD 3D . BREKBFED LORRES
R BLEDH B (KINOSITA et al., 1984). ULHL. PRLKEBBLTCh 508
RRSERES R TORY., AETERAPPBLOBEE LRSS L 2t
Fht. KRARL =Y —F ) BrOV 2% B TR HMEARAISO et al.,
1B RXVPELE. L LooFmeEEWE . —BREbL0ItETS
HERMBIER IR (W 1HM). <4 Mz BR300 BAE L 32 E
DRIBRBEOE(CARET IR ELIRVEE X 5hB, 2o TARTH,
TOPDYIEERI KV WETESENRR SRR OREYL U, +
RO HHMREEICS TR, 1 DFPIZL B r HEHAT B (KINOSITA et al.,
1988). COZLRBANRLEEDIZ. U=, 9B X0 XPBLEILEWT
LEETEIL BB SN, TORER, U2, IUBITA ROPLI B0
T. PHAD B0 i3 CondRIBIT K B MR FEDE L OELIRAD Shirhot-,
Tle, BEHYRABPBLOBEEDEIX0. lpoise AT TH Y. =4 FS x>
RIS X BEABEODT L REIROEE VN E hrot-,

BEDZERS, ARELDT. 9B EEA R OPLETE. <4 Ly
TOABII LY LS I —EHOSE 2 E L ERIT AL ARE—ERD
RBED LARRVCLOLHB X R, LESoT, 2. 9VBETARD
PRLAELRIIC BT, RE->ERBHERTERE LT, 3BEHUPLOE
REEDEMOBREDEEBERRVEDOLEX SR,

AEOARIZBEL T, TAIIMA et al., 188%a XU TAJIMA et al.,
198% REFETH 3.



IV, 85 3 ==
KA Y > RRGEC RIS BT 3
HERERRAOES

1.2 #4

VR, OVBICA RDOFRBMY Y RBREBLY DT 4 hAR TN F =P
(PRAYB X TR > B3 78U > A(Cond) it & BHEILRISIC 1 5. MEEE
RWNEHES KCRNE) DREI DV TN BSESRTH S AL F o
BROEVTS252 8, MAGHESHENTHE YA M ESSUDEEG
THET U 7=

TIBRCA XPBLOTRA Pz Vit KB E RIS BT 32+
BIOVEXT 527 D% ELEEBER. ¥ SPBLYE LRSI BT 3
TRSXY BEPOT. ThE. PELRSISTARNEOBEER, v X
DU RBERTA APBLIL B TEERREEH->TWBEZ L 2RBL TV,
—H. ¥4 bASSUDON%HELEERER. H£RYBYPBLIZB VT, ©
TROTA Moz v 2 AORBEBIRIE—~ETHo. SO 2L, BMGE
DIFES 3 BEIWPBLYE RIS B I B RISH OB ET Z—HTRRL
TEERBELTWE,

DEDHERP S, TIBLTA APRLOYELRIGHEE TSI 3N
DEFEIX. VOPBLOTHh LD HEBERBEEH->TH Y. 20-Hic IBE
PPBLEICPHAD 5 Wik ConAll X B RIGHDBOHBEL B2 E X Shi,



2./, =

UL SERPFLRISIIE O T, FIEM Y > 7SR (PRL)RIE D 79D & ¥ )L
FHREAE» SHENIREShILERS 3. Chid. UTFORRIK X vI=
%énéahbnrwéa®74b9:y@bt7&—~@ﬁ3.®ﬁﬁ@ﬁ
DLEAL. BLET X —DRBES. AR L DHEL vl b x e
HTBRIGHERRES I Loy T% 2 (KRISTENSEN et al., 1982a;
TAJIMA et al., 1987). Chit. EROX > RBELREONMBET S 2
ST FNEERBORCITERT 3O TRRVALELORE, T TS 1 &
TROREL. B2ETRORBELTRH L, A2 TRORBELT. L&Y
H—OBE LXRT SMBANFEOME &L YESIS 2 OWES WA

MIOWAEE MR L TOSRMNERBUMERD X 5 RMEABS AL, L
7R~ ORBREDER S T FIVEEO - DI bEERRE R R T3
(EDELMAN et al., 1973; LOOR, 1980), Lt # > B ETEL T3 2> itH
MEESHEME LT, H1 M A5S Vi BMAEEEAMES Y L TlEbhT
w3 (LOOR, 1980). U /RBRETA b ¥z ST B O h S ORI
EBL. PELRSIEMLE XS 2 bR T EDELIAN et al., 1973:
LOOR, 1980; THYBERG et al., 1971; YAHARA & EDELMAN, 1973),

AETE. ThoOWELRSHERS S FOTY <. 728X 04 RPL
RIS OREOR ST 5. BUNES X RN OR S DR -
WTHRE LU 1=



S. #RIS KT H

1) PBLIREX

2)

HECEER (%) =

BlLELA—OBNEACYY. DSBITA XPSRA—DFETEH
THRPBLERIML Joo SRIMU 2PBLE N> 2 R EBEALTBA LW (HBSS, pi7.4)
RT3EBE Ui, Sidte. PBLE20% Y < MABMRPHI 16407 1.5 X 10°
B/l R 3K S KBRS,

U > JRERGHEAL R ISR 1 SRR

PBLEBREHI00 4 1296K< 1 2 O FL— MCEML. HBSSTHE L -2
Ve F U CEHMERER. ). €27 S5RAF L (EHEE, mi) =g
¥4 P B S>> D(Signa, St.Louis) % ZFRERI0 L 1FS10-10~10-2M
RRBEIHEMUI, 37°C. SUCOMERBAT L BMESEL 2. 7
4 AT LF =P (PHA, Difco, New York)BB3WikarhF Ny A
(Cond, Pharmacia, Milwaukee)Z@MUL . X SIS E L, v,
VY BROA RPBLBELD T DOPHABER TATHE. I55X0200 e/
nl. ConABEEIXETRZTNE0. SHXT25ug/nld L7 (KRISTENSEN et al.,
1982b; MASCOPLAT et al., 1974; TAJTHA et al., 1987).

HERIT URMIRIZ. 0.540i0 MY F D A-F I UV CR- TR R &AL
BIU Too BEEM THPBLY B 5 RS T ER L. PRLIEIRYAS A
72 -TROBHE A B U 2. HE/LEERE D TORIT X D EM L7

(BEL 1k FZRMPBLOZH-TARER ¥ 1A % &) « 100
(BEL - FU4=FR MPBLD 3 - TAREX V) 32 1 2%)




SO%RHEMEERLEFRL LT, U2, D BITA RPBLIZH$ B
FoREZHLEL .

1) BNERSHEAIC X 352U 25

PHAD B\ idConA% VW22, VB XA R PRLSELRESE AL L F
YREKOHIELESEOHECEERRELBIOE L iR Uk, $-EK.
€Y7 5RFUR & DML L R BEOWELEEE L% 25 XOE 2 IR L.
HELRENS0% BT SR ETORE (0% HECEERE) R 2L F2 % -
REY TSR+ DOTROFEREACEBEIE. JOPRLItB O TREE

hol-.

2) PNRHE ST X BB LI RR
PHAHZWHEHCoMER W T, T BEXTA XPBLYERHEEY S +H S
YYDRKXYVELEUVABEOHE A ERRIESSLIURIRLE. ¥4 b
AZSUDEACEBARRYC. UV B XU RPBLOWFROMIT $50%
HECEEBREOE L VERIBD ShRdI ok,

3) S0%HSHELEERE DS

VR, USBITA RPBLILBY B a N F . EVTSAFUBETHA
S UDONRGYECEERERRAITRU . HEAMEEREME LT
WeFUERLREYTSAF U 2BOESEIZR. & OPBLIZ BT 350% 4%
{LEHBER. VeBL0S RBLOTREIVZELLLERETH -, —F.



PAMAI LU DEAVCIESE. SEEWPBLITIC 51 550% L0t B & RE
RELVEZRBED bhzhor,

DEDEREY. 2B XA RPBLOBNER Y & DERITHA THELL
RISIZHCT, KVEERBHEHS>TOVELEL SR,



H1.

10 9 8 7 6 5
aINbeF U EE

RAVEFURKBTT, USBXTA RDOREM Y > N (PBL) 4%
{LEE=R,

—@——: 7 4 FATIILF=> P (PHA)RIBPEL,
""" Q-0 2B FNY 2 A (Cond) FIELPBL.

I F BRI TOPHAE 7213 ConAiz 3 B3 R IERE 21002 L7-.
ANEFUOBREBERENVBEDOHKDTAFA(—log[aeF DT
IWBEDTHU. (TAIINA et al., 1989d X v 2[A)



O 8 7 6
VTS AFVRE

5 4

@2.E>751§VK$évv‘79£$64R®*mmvyﬂﬁ%%m@

HHROXARERIELILALTH S,
EXTSAFOREFEVBREDOHEDT A F R (~log[€ > F 52
FUOENBREDTEL . (TAITMA et al., 1989d & 0 5(H)



1
o

E3. ¥4 b ASYUDREBY7, UUBICA ROKIEMY o RBYEL
B,

HHAoRTHERELLALTH S,
Y4 MASSUDOBRBERELVBREOHED A F A (—loe[H 1 MD
> :‘/\/DQ:E.)bﬁE]).E%bTCO (TI‘SJIMA et al., 1989d J:Dglm)



KBUT, UUBROARKRMMY >R emER (%) .

v
—

Ak F

#1.

B
7

ViRE, M1)

(=log [2)pb

7 >

=4

Jv

10

i
"1y

—3

o~
oo
+i H

oo
[eXas)

=
S
+HH
[Tl ke
——

LoD
,01
+ -+
-
[ L]
r—i O
Nelval
<H N
+ H
[<oinp]
D~
cor—~

-
O =t
+ 4
eT-N]
e
565

+H+H

LD
—e
+i+H
LoD
<=

O =
—~ca
+ +
[T at]
0000

ca=r
oo~
HH
o
£~
Lo~
el
oo
+ H
o
oo
o~

COLM
A
+H
[y L]
—iCD
[« o]

r~r—~
<ok ]
+ H
o~
(o)
D

0
+H
~No

LOOD
OO

S

+H

<HCD
[ealoe]
DO

1

PHA
Cond

%

[deXat]
o~
+ -+
oo
£~ =t
—t —i

n=3)

el
mo
+H +H
Yar)
O
N
o
oo~
+H -+
oyt =
<100
1=

(S 244 + £ P

Pl T DRGEE1008 U - ot aHE,

=Ho0
[ap)e>]
+HH
h ol
—i
—t U

=P
oo
—d i

+ H

[Epieo)

—54—

-
—

PHA: Qe F o EHBEMTDOT 4 AT T+

Cond: VL FLMBEMTORUAFNY AT ZRIEEE1008 U 8o MIHE.



F22, EUTSAFUREBYC. DOBRUAIKRMMY > N BROBELEES (%) .

PBL®D  3{} V. ¥ 7 5 2 #F v @B E (-l [Vr732+ BE, M1)
A 7 10 3 8 7 8 5 4

PHA ~ 102.0+£9.6  97.5+12.9 117.2+14.8 46.7%11.1 3.8%+1.6 1.6+0.2 0.7%0.3

Cond 107.6x1.8  96.2%4.3  72.6x11.1 54.8%+13.6 3.7£0.2 4.2+2.6 0.4+0.3

PHA ~ 114.5+2.0 123.8+6.6 119.1%9.2 97.3%£2.6 18.0%9.5 2.0+1.0 0.6+0.1

Cond 108.7+10.4 99.5%10.4 92.8+9.7 87.9%9.5 58.3%5.5 16.7+3.8 0.8=+0.1

PHA  106.3+7.6  104.6+11.9 69.5+9.4 25.8%3.6 24.0%6.1 13.3%3.1 7.2+0.4

Cond 114.9+11.5 109.8%x6.3 112.86%7.7 28.1+6.7 11.6%+2.3 11.5%+1.6 2.2+1.2

(U IE R 8EME. n=3)

PHA: €V T SAF U/ BRMTDT 4 "AT TN F = PRt RIGER1002 L /=B o b HE.
Comd: EXVTSAFVBEMTORLHFNUVARHTEREEL1002 U - E.



ﬁ3.ﬁ4bﬁ§v>DE$év7~Ovﬁ&ﬁ%%ﬁﬁmuyﬁﬁ®%%ﬁﬁﬁﬁ(%).

PBL®  2{p - Y of b A Z ¥ v D B OE (=l [HLrASTUDBE, M)
B3k Yoy 10 9 g i 5 5 7
%  PHA  107.9%6.1 107.7+£6.0 105.8%1.3 92.1%8.1 66.0+2.7 2.340.5 0.3%0.5
Cond 101.8%1.7 102.2%6.1 101.3%7.0 O08.6+8.4 82.9%8.8 4.7+0.3 3.0%0.8
% PHA 107.7£11.7 107.1£7.4 110.3%7.5 109.5%7.6 144.2+11.1 10.243.4 2.341.2
Cond 87.3%6.1 91.0%8.7 07.5+6.86 78.9%4.2 73.9+10.3 7. 8xi5 51+03
4R PHA  90.8%£3.0  90.3%2.2 86.8+4.0 89.6+10.3 67.0+7.3 13.7+3.4 3.741.8
Cond 105.3%8.0  91.4%5.6 92.3%4.4 06.3%2.2 111.7£7.3 5121 4.6£2.0

(SEy 1@ + 1B IR2%. n=3)

PHA: 1 P ASSUDEFRMTOT L bAT TN F oo Pl T 3 REEZ1002 L i-BoEtE,
Cond: ¥4 bASYUDEAEMTOILAHFNYLARHTARIGEE100: U - BoHIHE.



FRd, aeFr, EVTSRAFVEXTHA 2 AS S DDO50% HleEERE.

PBL® )bk F EoTSAF+F2 BLAPASS D
3 PHA ConA PHA ConA PHA ConA

Yo% 3.2X10% 3.1X10®  8.7x10~® 1.3X10~7 1.8X10~® 2.6X10-6
¥ 1.4X1075 3.6X105  3.8X10°7 1.4X10~®  6.4X10-° 3.2X10-
4 R 4.8X107® 1.2X10°  2.6X10~® 5.4X10~%  2.0X10~° 3.83X10~°

TRTROBERENBETEL . (TAIIMA et al., 1989d& v ()



S.3= g2

VI RBRREOREI 0T YV REXRB L 7 X — B RIS
tﬁé?é&@ﬁ%b‘Nv?%#kv?%%ﬁ?éﬂMWRaaL,mﬂk
RNy FREY Y TORRE. U SROME - MO HDEHAL S XL
ékkaf%§$ﬂk&ﬁ&®&5tﬁbnég&E&B,%Vyfﬁﬁ%m
LT B2 Y U RROFBECH- TRV AR B THET B L & 5 DDA ERE)
BRI X158 5 TH 5 (EDELAAN et al., 1973).

Le7 2 —0BRECSO TR, BNES XURUMNGESES 2845 L
T3 (DePETRIS, 1975; EDELMAN et al., 1973; LOOR, 1980). MIZAEH# %
THIRNMNES XTHNMEHITMBRICERERR Y V7 —2 2 BR L. WEE
BOMS. FARBRBETY Y FVERI EER R %15 T 3 (DePETRIS,
19753 LOOR, 1880), L7#85T. PELOA b ¥z LSz it 2 Bivien i
B DRBEDENE, WNERHMEMILEBM Moo L P2 —%E
DREDHEIEAT IO L HIE i,

EXT SR+, €X7URF>, afesy, 283 K, £¥740 ¢
FOURER. WMNELEEGUESEHEET A LRI 0%y y PR AHAE
U, ERIGEBIET 3L 0bh T3 (CORTESE et al., 1977; THYBERG
et al., 1877). %7z, THODEHD*F Y v TREHEYRIE. TOIHE
EBHDTRRCILHHIAL TS (WANG et al.,1975), X Bz, Shd5D
FANC X BB RIGRIERIRIE. DA HEREL 525D TikA
W HWHR TS (EDELMAN et al., 1973),
 BNGHESHEALLTOHA b AS SRR, BBOHA FBS S8
BEIRTOIR, YECRIGHIEDEDIEY 1 P AS S Y BEXUDAR—
BIZF B X R T 5 (YAHARA et al., 1982). LA L. ¥4 F 552 Bitik



ﬁwn—x@%%%%?%:tk&D%%k%mm?é%%%ﬁ%énrwé
(MEDRANO et al., 1974; JUNG & RAMPAL, 1977). —%. ¥4 rh 5S> Dir
BEZOXS RHRIER < (HUME et al., 1978). SELRISI B 3H0NGE
DREEFERB-DILRBEL -T2 w13,

b TUABITYHFD Y >R OConAiz ¥ B RS, 10-Mo =
NEF LI EVHT0~B0%FEIL X RS (VANG et al., 1975), E7-, B hy
FREROPHAILH§ B2 RISH IR0 MO AN F 2 5B 0REY TS A Fvic
DH#ITS%BEIE X 1 5 (GUNTHER et al., 1976). Ch &OEER. ZH-TRE DA
a%t&bﬂﬁbkﬁwﬁbée—ﬁ~ﬁ%%ﬁmﬂ%mwt%£$%ﬁﬁk
D&, RUAREBY AROConAMBIZ L 3% ¥ v PRKIZI0*MD 2Lk
F I K D #60~80%BAE X 1 5 (EDELMAN et al., 1973). LMo XS Rigs
PERAPBETRTOVBREL LT, U /SREROMESLE X 513 5
BROUEEDEBCHTO—REBR 50 B, LN THRETIRIEEESD
MER%E. H-TRMDAFETHET 3L A D0%NE(LEEES L LT,
EHRBYPBLICE L TRA L7,

ANEFTEFNEBE, TIBITA XPBLICHOTIRE OB LR
BBROBRLBERRTH o158, DIPLII BV TR EROMISRESES
LOIREREDOANEF U HFRETH >, HiX. EVTSRFVEHOE
BE. UUPBLEBOV TR MBLLIBIERBRONRERE SRS, Ues Il
A RPBLEBCTREY TSRS VRELY SPLILB Y 3R E D BEm- T,
e, A TASSUDRACEEE. AABYPRLIIIE L VEZERD SR
iAol DEORRSS. ¥ IBITA RPBLICB BEELS ¥ L oR
BRNEESHEAC K VRS IHIE SR, BRSSP EREDHEERD
FELIVEEIR S, COMEACHTIRTHOBNRSRORNEET
55, IO, BWMNBERDECEBIIS T3S VM F s igres



RREAEEOTORVEITH B, DEY. 7B LTS RPBLYE RIS
BOTHNER. 7 SPRLYELRISIC ST B X D BPHAS B Condiv £ 35
HEEBLERLTOBZ L XRBE R,

AEOARITE L T, TAIIMA ot al., 1980d WRETFETH B,



AR U > 78R (PBLYSHEAERUSIE. In vitro TPBLO RIS RE A 15 5 -
DOEARBERTS B, COREHIE. MEBRERIIS TS5 FEx
RTEY, YA P22 UTT74 MARTLVF U P(PIAB LT 2 > B+
RYUYAC)BHAXRTOS. UL, @ESEEI34EHNO<A b
T AT IREEREROTHY . EEREARLRL THE, LK
THRRX TR, TRENNEORIES KORBAHEETBY7. Dobk

U4 X OPBLIZEE L. PHAB K UConk% F WTHELEERS X UBREI
DWTHRET U -,

1. U2, UYBRUA RPBLYELRIGIZ BT B2 BAYEEZE 2 BET 3
ORBERTA Mo BRE(BHE< Mo BE) <A M viE
BRI B OBREHE -, |

1) PHAB X UCondid 7 2. & ¥ B XU RPBLYEAL RIS BV TT Y > /8
MIA MOz e UTHATRLE L bRz,

2) U2, UL B XU XPBLEE L OPHAIH T B S SR B IEPBLL X 105
2D XRTHA.2X101, 12.83X101" B KTF14.0X 1011, ConADEELE
MBI RRRIZ23.9X 101, 9.4X10MIB K TN12.1X10M TH - 7=,

3) BAYENAFBELEFET 3-D0TA Moz ORHERESRIIPIAOE
BRA N2V OBRERE L REBERTH 75, CondDBE<(
T ORBREDOHCPLTHEEARLELRBILBRD SRz,

4) PHAD B I3ConAIz & D BAYHELFER 2 BEST 5D OB STBRBE.
TA M2V DEEREDGHOPBLIEY S VETH oI,

5) UVRBXTA ROBY U RBREFRICIK, 7P BY Y RRIEARSHD



ConAfiB IS Uz, E7. PHADKSAERIIZ LR 3R OE MO R
U RBREEEIMEL A SHEL R I,

BEDBHENPS. U2, U UBRTA RPBLYELEIEIC S T BPIAR 1%
ConDEBEREDERE. BADELEELBET S 0ir LB SR
BERTRERBEDHEEX ORI,

Lo T, PRLE LRI MRBESET 3. ZORGEAED
PRDEFLERIS P VBEL LB dMERR L TH L HE
Xhi-.

2. B#TA F TV BRETHE L RPLYELRED KISHE (AL - BROE
BIBU<, JSBXC RPLM TR BEREERT 20T, $HE(
RISHHBRETEC D L EDATOBERBROLLE. S EEMPILI
DWTHEIEL . . ,

1) 1,6-¥7 £ =)b-1,3,5-~ %% b VY2 AVWEEERCEERIIXD.
PHAZ B W iXConAIB L 72D <. ™33 XU R PELOIEHEIE » KBS 4
RHEELE I3, Th S OB KRAMPBLOEREE DB & s
UT. BRBEOZLIBDShR b7,

2) 5-FRINAFTYLEEAOVEET A CUHBEI Lo TREH
BUTe UL, AHFHIZHOTHPHAD 3 idConABIBiz & 3 3 788
YPBLOBREE O LB Shladr o,

BEQRIRNS. U7, S B ETA RPBLYELE S IEIE 50 TH.
€ PPRLE B T—HORMRHI LY BES L TO 3L > REABE OB
HEOTORWEER SR, LEXRST, 3BBUPBLY SRS BT 3K
I D IIPHAD %\ I CondRIB S OB BIE OB O BE L EET 350
TRV EHEIR:,



3. PHAD B idConAPPRLATE LD SLMIITE S, RABURBEEEBL A
YFREY Y TEMRT 5. ThR. BEERIBBT B Mz
BT FNVEBEROR. DERREKTHB. 2T, TOELBHEOB
ZHETIHMBANMNEED S B, ﬁm%&;nﬁmﬁﬁ@ﬁw@&%%v
V. USBXCA RPBLIEE LA,

1) BAEESHEMNTHEINLFUBIBEL TSR+ Uit X BEAL
FUSHIERBRORFE. 0% SECEEBETHETE L. WFhoEM
ZROVCESEIIDTUPBLEY B X1 XPBLOTh LV b ERETH
2F,

2) BUNEMESHEENTHB I PHSPUDIzE SR FBE 1k 38R
DFER. S0%SHELEERETHET 32, IBSYPBLMICZ L 2
RED SRR ST,

DEDHEPS. <4 P T 3 RIEEOECPLERNEE SIS
ADRBEZIRT A MoV RBS VP NEEDHD Lt T 2 —1424E
REPRNETLRVBLEREIRTOB L EZ ORI, 7=, FUNGHERE
ERIHFRDEDDTA M MBS VY FNVIEZE L. EERBERHE-
ToRWEHBIRT:,

T, U VB RUA RPBLSELRIGICBIT B2 A b ¥ x> (PHAS X UCond)
DREIREATHI0H. BAYEERLBET 3-DILERTS Pz
BB IEEYPBLTRRHS>TH Y. if:ﬁé%ﬁﬁi@ﬁﬁﬁ3ﬁﬁb%%ﬂ£
BWTHELDEERORE, X5, PRLERT 324 Sz olED 38
BIPPBLEIIZ BT 22, <4 M oSO EEIERII B 3R ED
BREOBEDRNH—ETHBLEX SR,



VL. S H>TER

1)ARAISO,T., SHINDOU,Y., ARAI,T., NITTA,J., KIKUCHI,Y., KAKIUCHI,Y. &
KOYAMA,T.(1986): Viscosity and order in erythrocyte membranes stud-
ies with nanosecond fluorometry. Biorheology, 23, 467-483.

DRBEA, MUEFE (1987): £BBORSHEE L ED T EY — % %
REEFLE LT, BALES, 19, 1-11.

3)ARAISO,T. & KOYAMA,T.(1988): 4 new analysis method for the membrane
viscosity from steady-state fluorescence depolarization.
Biorheology, 25, 253-259.

4)BANKS,K.L. & McGUIRE,T.C.(1975): Regulation by antibody of phyto-
lectin induced lymphocyte proliferation. I. Evidence for two mecha-
nisms of suppression. J.Immunol., 114, 1307-1313.

5)BANKS,K.L., McGUIRE,T.C. & DAVIS,¥.C.(1978): Regulation bﬁ antibody
of lectin-induced lymphocyte proliferation ¢ Antibody inhibition of
mitogenesis and release of lectin from cell surfaces. Am.J.Vet.Res.
39, 1784-1788.

6)BARNETT,R.E., SCOTT,R.E., FURCHT,L.T. & KERSEY,J.H.(1974): Evidence
that mitogenic lectins induce changes in lymphocyte membrane flui-
dity. Nature, 249, 465-466.

7)BROSTROME, H., HELLSTROM,U., ZIVERTS,I.,0BEL,N. & PERLMANN,P.(1985):
A nev surface marker on equine peripheral blood lymphocytes. II.
Characterization and separation of purified blood lymphocytes with
receptors for helixpomatia A hemagglutinin (HP). Vet.Inmunol.

Immunopathol., 8, 47-61.



8)CORTESE,F., BHATTACHARYYA,B. & WOLFF,J. (1977): Podophyllotoxin as
a probe for the colchicine binding site of tubulin. J.Biol.Chen.,
252,1134-1140.
9)CURTAIN,C.C., LOONEY,F.D., MARCHAIONIS,I.J. & RAISON,J.K. (1978):
Changes in lipid ordering and state of aggregation in lymphocyte
plasma membranes after exposure to mitogens. J.Membrane Biol., 44,
211-232. |
le)CURTAIN,C.C., LOONEY,F.D. & SMELSTORIUS,J.A. (1980): Lipid domain
formation and ligand-induced lymphocyte membrane changes. Biochinm.
Biophys.Acta, 596, 43-586.
11)DePETRIS,S. (1975): Concanavalin A receptors, immunoglobulins, and
0 antigen of the lymphocyte surface. J.Cell Biol., 85, 123-148.
12)DHINGRA,V.K., GUPTA,R.K.P. & SADANA,J.R. (1982): Demonstration of
acid alpha naphthyl acetate esterase activity in bovine lymphocytes
and monocytes or macrophages. Res.Vet.Sci., 33, 26-30.
13)D0DD,N3J.F. (1975): PHA and lymphocyte nmembrane fluidity. Nature,
- 257, 827-828.
14)EDELMAN,G.M., YAHARA,I. & WANG,I.L. (1973): Receptor nmobility and
receptor-cytoplasmic interactions in lymphocytes. Proc.Natl.Acad.
Sci.U.S.A., 70, 1442-14486.
15)FREEDMAN,M.H., KHAN, N.R., TREW-MARSHALL,B.J., CUPPLES,C.G. & MELY-
GOUBERT,B. (1981): Early biochenmical events in lymphocyte activation.
II.Selectivity of A23187 for T lymphocytes and the use of an aporl-
ar fluorescent probe (l,S-diphenyi-l,3,5-hexatriene) to monitor ion--

ophore- and lectin-induced lymphocyte. Cell.Immunol., 58, 134-146.



16) GREEN¥0OD,F.C., HUNTER,%.M. & GLOVER,J.S.(1963): The preparation of
1317-1abeled human growth hormone of high specific radioactivity.
Biochen.J., 89,‘114-123.

17)GREWAL,A.S., ROUSE,B.T. & BABIUK,L.4.(1976): Erythrocyte rosettes -
a marker for bovine T cells. Can.J.comp.Med., 40, 298-305.

18)GUNTHER,G.R., WANG,J.L. & EDELMAN,G.M. (1976): Kinetics of colchi-
cine inhibition of mitogenesis in individual lymphocytes. Exp.Cell
Res., 98, 15-22. |

INEFHE (1979) : U /e mmikis. BK®RE, 23, 675-687.

20)HUBBELL,%.L. & McCONNEL,H.M.(1971): Molecular motion in spin-label-
ed phospholipids and membranes. J.An.Chenm.Soci., 93, 314-328.

Z1)HUME,D.A., HAMSEN,K., WEIDEMANN,X.J. & FERBER,E. (1978): Cytochala-
sin B inhibits lymphocytes transformation through its effects on
glucose transport. Naturé, 272, 359.

22) INBAR,M., BEN-BASSAT,H. & SACHS,L.(1973): Temperature-sensitive
activity on the surface membrane in the activation of lymphocytes
by lectins. Exp.Cell Res., 76, 143-151.

DFREA, LFEE, W88 (181) : Vo Rsfursr X3RE. BHE
H, %8455, 209-218.

24) JUNG,C.Y. & RAMPAL,A.L. (1977): Cytochalasin B binding sites and
glucose transport carriérEin human erythrocyte ghosts. J.Biol.Chen.,
252, 5456-5463. |

20)KAVAMURA, M., MAEDE,Y. & NAMIOKA,S. (1987): Mitogenic responsibili-
ties of lymphocytes in canine babesiosis and the effects of splen-

ctomy on it. Jpn.J.Vet.Res., 35, 1-10.



26)KINOSITA,K.Jr., KAWATO,S. & IKEGAMI,A.(1984): Dynamic structure of
| biological and model membranes: analysis by optical anisotropy de-
cay measurenment. Adv.Bio‘phys., 17, 147-203.

Z1)KOPPEL,D.E., SHEETZ,M.P. & SCHINDLER,M.(1980): Lateral diffusion in
biological membranes a normal-mode analysis of diffusion on a sphe-
rical surface. Biophys.J., 30, 187-192.

28) KRAKOWKA,S. & RINGLER,S.S.(1986): Activation specificity of common-
ly employed mitogens for canine B- and T-lymphocytes. Vet.Immunol.
Imnunopathol., 11, 281-189.

29) KREUZFELDER,E., SHEN,G., RODECK,U., KONIG,E., LUBOLDT,¥., KEINECKE,
H.0., BROCKMEYER,N. & SCHEIERMANN(1987): Relative and absolute numb
er of human lymphocyte subpopulations. A comparison of immunofluo-
rescence microscopy and flow cytometric nmethodologies with special
reference to precision and reference values. J.Innunolog.Methods,
97, 251-258.

30)KRISTENSEN,F., KRISTENSEN,B. & LAZARY,S.(1982a): The lymphocyte
stimulation test in veterinary immunology. Dev.Anim.Vet.Sci., 9,
203-277.

31)KRISTENSEN,F., VALKER,C., KRISTENSEN,B., VANDEVELDE,M. & DeWECK.A.L.
(1982b): Technical aspects of low 3H-thymidine incorporation by
mitogen stimulated canine peripheral blood lymphocytes iﬁ vitro.
Vet.Immunol.Imnunopathol., 3, 557-566.

32) LARSEN,H.J.(1979): A wxhole blood method for measuring mitogen-
induced transformation of sheep lymphocytes. Res.Vet.Sci., 27,

334-338.



33)LIPARI,G. & SZABO,A.(1980): Effect of librational motion on fluo-
rescence depolarization and nuclear magnetic resonance relaxation
in macromolecules and membranes. Biophys.J., 30, 489-508.

34)LOOR, F. (1980): Plasma membrane and cell cortex interaction in lyn-
phocyte functions. Adv.Immunol., 30, 1-120.

35) MACCECCHINI, M.L. & BURGER,M.M.(1977): Stimulation of lynphocytes by
concanavalin A temperature-dependent effect of fatty acid replace-
ments. Biochim.Biophys.Acta, 469, 33-44.

B)<3v7, P., 75—, J. (1986) : THRELEtFX—. #H#4=x
~ X, 16, 110-121.

37)MASCOPLAT,C.C., CHEN,A.Y., JHONSON,D.W. & ALHAJI,I.(1974): In vitro
stimulation of boviﬁe peripheral blood lymphocytes: Standardization
and kinetics of the response. Anm.J.Vet.Res., 35, 1557-1561.

38)MASUZAVA,Y., OSAWA,T., INOUE,K. & NOJIMA,S. (1973): Effects of va-
rious mifogens on the phospholipid metabolism of human peripheral
lymphocytes. Biochim.Biophys.Aicta, 326, 339-344.

39)HcCONAHEY,P;J. & DIXON,F.J.(1966): A method of trace iodination of
proteins for immunologic studies. Int.Arch.Allergy, 29, 185-184.

40) HEDERANO,E., PIRAS,R. & MORDOH,J.(1974): Effect of colchicine, vin-
blastine and cytochalasin B on human lymphocyte trasformation by
phytohemagglutinin.  Exp.Cell Res., 88, 295-300.

41)NAGAHATA,H., NODA,H. & KUDO,T. (1982): Optimun density of the se-
parating fluid for centrifugal separation of lymphocytes from bo-
vine peripheral blood. Jpn.J.Vet.Res., 44, 857-960.

| 42)NAGAHATA,H., NODA,H. & ABE,T. (1986): Evaluation of bovine lympho-



cyte blastogenic response by fluorometric DNA synthesis assay. Jpn.
J.Vet.Sci., 48,‘23-28.

43)NELSON,G.J.(1967): Lipid composition of erythrocytes in various
mammalian species. Biochim.Biophys.Acta, 144, 221-232.

WEERM (1979) : EABITREAEN. RAWEOERDLEER~D
BR(EOEYLEBESR, 14, 50, 92-105.

45)0I,V.T., GLAZER,A.N. & STRYER,L. (1982): Fluorescent phycobilipro-
tein conjugates for analysis of cells and molecules. J.Cell Biol.,
93, 981-986.

46) KiRFIRA (1975) :mitogeniz & 3 U > NBRDFHAL. K3, 12, messy
HE (%% , 583-591.

INKRF (1985) (L7 F LMl P®E. BRUEIATOF4TA9.
K

B)ABRAE, JREF (1981 : U8R ¥ Cyclic Nucleotide. . EEFc4iE,
13, 547-559.

49)PERLES,B., FLANAGAN,M.T., AUGER,J. & CRUMPTON,M.J.(1977): Hechanisn
of lymphocyte activation: the binding of phytohemagglutinin to the
lymphocyte surface. Eur.J.Immunol., 7, 613-619.

50) PERRYMAN,L.E.(1979): Primary and secondary immune deficiencies of
domestic animals. Adv.Vet.Sci.Conp.Hed., 23, 23-52.

51) PREASANT,C.A. & KORNFELD,S.(1972)I Characterization of the cell
surface receptor for the Agaricus bisporus hemagglutinin. J.Biol.
Chen., 247, 6937-6945.

52)%%&1@(1981):@@&&‘?—')‘/i*’ﬁﬁ@%iﬁtﬁﬁ?&—. HRRAE &, 13,
520~533.




53)SCHNEBLI,H.P. & BACHI,T.(1975): Reaction of lectins with human ery-
throcytes I. Factors governing the agglutination reaction. Exp.
Cell Res., 81, 175-183.

54)SEELIG,A. & SEELIG,J.(1874): The dynamic structure of fatty acyl-
chains in a phospholipid bilayer neasured by deuterium magnetic re-
sonance. Biochem., 13, 4839-4845.

55)SERKE,S., SERKE,X. & BRUDLER,O.(1987): Lymphocyte activation by
phytohaenagglutinin and pokeweed mitogen. Identification of prolif-
erating cells by monoclonal antibodies. J.Immunolog.Methods, 99,
167-172.

56) STECK,T.L. & WALLACH,D.F.H.(1965): The binding of kidneybean phyto-
hemagglutinin by Ehrlich ascites carcinoma. Biochem.Biophys.Acta,
97, 510-522.

ST)TAJIMA, M., FUJINAGA,T., KOIKE,T., OKAMOTO,Y. & 0TOMO,K. (1987) : Assay
for equine peripheral blood lymphocytes blastogenic response using
ethidium bromide. Jpn.J.Vet.Sci., 48, 567-570.

S8)TAJIMA,M., ARAISO,T., KOYAMA,T., FUJINAGA,T., OTOMO,K. & KOIKE,T.
(1989a): Membrane viscosity of lymphocytes and effect of activation
with phytohemagglutinin (PHA). Biorheology, 26, in press.

59)TAJIMA,M., ARAISO,T., KOYAMA,T., FUJINAGA,T., OTOMO,K. & KOIKE,T.
(1989b): Membrane fluidity of equine, bovine and canine lymphocytes
during stimulation with concanavalin &. Jpn.J.Vet.Sci., 51,
in preés.

60)TAJIMA, M., PUJINAGA,T., OKAMOTO,Y., OTOMO,K. & KOIKE,T.(1989c): The

relationship between mitogen receptors in peripheral blood lynpho-

-0 ~



cytes and blastogenic responses by mitogen. Res.Vet.Sci.,
%in press.’ |

61)TAJDNA, M., FUJINAGA,T., OTOO,K. & KOIKE, T.(1989d): The inhibitory
effects of colchicine, vinblastine and cytochalasin D on lymphocyte
blastogenic responses. Jpn.J.Vet.Sci., 51, in press.

62)TARR,M.J., OLSEN,R.G., KRAKOWKA,S., OCKERELL,G.LL & GABEL,A.A.
(1977): Erythrocyte rosette formation of equine peripheral blood
lymphocytes. An.J.Vet.Res., 38, 1775-1779.

63) TAYLOR,R.B., DUFRUS,¥.P.H., RAFF,M.C. & PETRIS,S.(1971): Redistri-

bution and pinocytosis of lymphocyte surface immunoglobulin mole-
cules induced by anti-immunoglobulin antibody. Nature new Biol.,
233, 225-229.

64) THYBERG,J., MOSKALESKI,S. & FRIBERG,U. (1977): Effects of colchi-
cine and vinblastine on the phytohemagglutinin-induced transforma-
tion of lymphocytes. J.Cell Sci., 27, 183-198.

ERFARIIE (1985) : LB\ARDOHFE. HAxT2X, 15, 96-105.

66) TOYOSHIMA,S. & O0SA¥A,T.(1975): Lectins from Wistaria floribunda
seeds and their effect of membrane fluidity of human peripheral
blood lymphocyte. J.Biol.Chem., 250, 1855-1880.

EDESH. RKRFME (1979) : Vo S RoBEELLESEOTR., HEs
%, 11, 635-643.

68)WANG,J.L., CUNNINGHAM,B.A. & eDELMAN,G.M.(1971): Unusual fragments
in the subunit structure of concahavalin A.  Proc.Natl.Acad.Sci.l.
S.A., 68, 1130-1134. |

69)¥ANG,J.L., GUNTHER,G.R. & EDELMAN,G.M.(1975): Inhibition Sy colchi-



cine‘of the mitogenic stimulation of lymphocytes prior to the S
phase. J.Cell Biol., 86, 128-144.

70) YAHARA,I. & EDELHAN,G.M. (1973): Modulation of lymphocyte receptor
redistribution by concanavalin 4, anti-mitotic agents and altera-
tions of pH. Nature, 236, 152-154.

TDRE—E (1979) @ VY /B8RS 3L I 0745 X2 |
DORE. KM, 16, (FERSETE, %£%°79), 1893-1900.

72)YAHARA,I., HARADA,F., SEKITA,S., YOSHIHIRA,K. & NATORIL,S. (1982):
Correlation between effects of 24 different cytochalasins on cellu-
lar structures and cellular events and those on action in vitro.
J.Cell Biol., 92, 69-78.

T REFES, BRAH (1981 : <4 MYSRUREBREBRY v ouRE
RIERIE.  WHE%HE, 13, 333-338.



VI, &3 &

ARERIDR B, WLHES XCERET LB 4 OSSN =
EULEEARREEH RN RGN L BEORABERE. A KkD 5T
i K UCBAYEAYXOMBBEBT R BN LEF. £, 28T
BBiZ LTORES, ARPHHELVAFEE U B AL RE 2R
DEFERERS XCHRENEKIE. BEALEABAFRHOMIEES
BIHEERLET,

RERRBRCHECBTE ML, RS ZERD B EROEE %
B BT L TR ENE L A B E ST R E R 2 i )
EBXBEE. 25CRRBITLEL OBWE 2 Bb 0 E Ui &S
BEXCERAZHE. LEEAPRE SN R SRR RO RE SRy
HBI B LET,

RRBEOEIBL, B OMISN L MHE2BH D Ul LEE A
BRAMAFEESIIORBEADLED XCLBREHT. LEEA2Rs
BESYEEREOMEER DR B LE T, |

BRI, BARIBAREL IRk AT RE L MRS 2
EOBREBAL I BH N LET,



STUDIES ON THE DIFFERENT RESPONSIVENESSES OF LYMPHOCYTES TO
MITOGENS IN EQUINE, BOVINE AND CANINE PERIPHERAL BLOOD

Motoshi TAJIMA

Department of Veterinary Surgery,
Faculty of Veterinary Medicine,
Hokkaido University,

Sapporo 060, Japan.

The blastogenic response of peripheral blood lymphocytes
(PBL) provides a reliable index of the immunclogical potency of
PBL in vitro. This method has recently been introduced in veteri-
nary clinical examination. Phytohemagglutinin P (PHA) énd concana-
valin A (ConA) are mitogens generally available for blastogenic
response. But PBL separated from healthy animals have different
responsivenesses to mitogens, and there are a species difference
in the conditions for the blastogenic response. In this thesis,
therefore, the first stage of the mechanism of blastogenic
response and the different responsivenesses to mitogens of

equine, bovine and canine PBL were investigated.

1. Equine, bovine and canine PBL have their own optimum concen-
trations of mitogens for inducing maximum blastogenic activity.

The relation between optimum mitogen concentration and the
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binding sites of PHA or ConA on the surface of each PBL were
estimated.

1) PHA and ConA stimulated T lymphocytes to induce blastogenic
responses specifically in equine, bovine and canine PBL.

2) The numbers 0of PHA binding sites on equine, bovine and

- canine PBL were 4.2x10!!, 12.8x10'! and 14.0x10'! per 1x10S

. PBL, respectively. Those of ConA were 23.9x101t,  9.4x10!!
and 12.1x10'! per 1x10° PBL, respectively. These differ-
ences corresponded to each optimum concentration of mitogens.

3) The ConA binding rates for inducing maximum blastogenic
activity corresponded to the optimum concentration of ConA
for each PBL. ¥When PHA was used,‘no correlation was recog-
nized between the binding rates and the optimum concentra-
tion of PHA for each PBL.

4) The numbers of PHA or ConA binding sites to induce the maxi-
mum blastogenic activity were larger in preparations of PBL
having higher optimum concentrations of PHA or ConA.

5) Numbers of ConA binding sites on the surfaces of equine and
canine B lymphocytes were larger than those on bovine B
lymphocytes. ‘Almost no PHA binding sites were detected on
the surfaces of B lymphocytes from these three animals.

These results indicate that the difference in optimum concen-
trations of PHA or ConA to induce blastogenic responses in
equine, bovine and canine PBL depends on the difference of oc-

cupied binding sites inducing the maximum blastdgenic activity.
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1)

2)

There is a possibility fhat, at the first stage of PBL blasto-
genic response, the membrane fluidity of PBL changes by stim-
ulation with mitogens. The difference in responsivenesses to
mitogens for each PBL blastogenic response was thus examined
in relationvto the degree of fluidization in the PBL membrane
after stimulation with the mi togen.
The membrane fluidities of equine, bovine and canine PBL
after stimulation by PHA or ConA wére estimated using
a fluorescence depolarizaiion assay with 1,6~diphenyl-1,3,5~
hexatriene. No changes of membrane fluidity were detected
in any PBL after stimulation with PHA or ConA compared with
unstimulated PBL.
The membrane fluidities of PBL in three animals after stimu-
lation by PHA or ConA were further analyzed uéing'an elec-
tron spin resonance technique after treatment with 5-doxyl
stearic acid. The results obtained by this method were al-
most the same as those obtained by a fluorescence depolari-
zation assay.
These results indicate that at the first stage of PBL blasto-
genic response, no membrane fluidization was recognized after
stimulation with PHA or ConA. Therefore, the membrane fluidi-
zation may not be responsible for the difference in blasto-

genic response to PHA or ConA in equine, bovine and canine PBL.

After the binding of PHA or ConA to its binding sites, they
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are redistributed and form patches and caps. These formations
are necessary to transmit signals for the activation of cell
functions, such as proliferation and differentiation. Cyto-
musculature such as microtubules and microfiléments plays an
important role in the formation of patches and caps. It is
conceivable that the different responsiveness to mitogen in
each animal's PBL depends on the degree of the connection of
cytomusculature to the mitogen binding sites. The contribu-
tion of cytomusculature to blastogenic response was thus exam-
ined in equine, bovine and canine PBL.

1) Colchicine and vinblastine were used as inhibitors of poly-
merization in microtubules,‘and those concentrations in 50%
blastogenic recovery were estimated as an index of the in-
hibitors. The values were higher in bovine PBL than those
in equine and canine PBL,

2) Cytochalasin D was used as an inhibitor of polymerization
in microfilaments, and the concentration in 50% blastogénic
recovery was estimated as an index of the inhibitor. There
was no significani difference in each PBL blastogenic
response.

These results suggeste that in equine and canine PBL micro-
tubules may play an important role in the blastogenic response,
and that microfilaments made only a small contribution to the:
blastogenic responses of PBL in these three animal species.

It is concluded that contribution of microtubules to the res-
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ponsivenesses to PHA or ConA in equine and canine PBL is more

important than that in bovine PBL.

In summary, the present studies elucidated (1) that equine,
bovine and canine PBL have their own optimum concentrations of
mitogens in PBL blastogenic responses, (2)that they have different
numbers of mitogen binding sites for inducing maximum blastogenic
activities and the distribution of these binding sites is
different on each PBL, and (3)that the microtubules contribute to
the difference in responsivenesses of PBL to mitogens in the
three animal species in the first stage of the  transmission of

mitogenic signals.
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