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T-cell-mediated and non T-cell-mediated granuloma formation and antibacterial resistance
were examined using nude mice infected with mycoBacteria.

Nude mice of BALB/c-background showed very low resistance to infections with a virulent and
attenuated Mycobacterium bovis as well as to infection with M. avium in comparison with euthymic
heterozygous littermate mice. This was evidenced by a shorter survival time, higher bacterial count
and lesser number of granulomas in nude mice than in heterozygotes.

A low level of antimycobacterial resistance, however, seems to be operative in the liver and
lymphoreticular organs of nude mice. After the virulent M. bovis-infection, the reticuloendothelial
organs fell to exudative-necrotic lesions later than the other organs. Growth of attenuated strain
BCG was suppressed in the RES organs revealing plateau in contrast to progressive increase in the
lung and kidney. Such antimycobacterial resistance was less pronounced in nude mice maintained
under germ-free condition than flora-bearing nude mice suggesting floral organisms play a role
probably via macrophage activity for the non T-cell-mediated resistance.

Whether or not a T-cell independent immunological mechanism plays any role in the develop-
ment of granulomas in nude mice after BCG infection or injection of killed organisms was pursued
using nude mice rendered immunosuppressive against T independent antigen, Brucella abortus, by
multiple injections of cyclophosphamide. The nude mice received such treatment still produced
granulomas comparable in number and size to non-suppressed nude mice, and the fact indicates no
participation of antibody-mediated mechanisms in the formation.

The low level of resistance and granuloma formation of nude mice in mycobacterial infections
could be recovered, although never reached to the level of the heterozygotes, by transplantation with
the thymus or T-cell-containing lymphoid cell suspensions from heterozygotes. Transfusion of spleen
cells from intact mice possessing major histocompatibility antigen of the same halotype as to
recipient BCG-infected nude mice (H-2d) produced hepatic granulomas while spleen cells from H-2-
incompatible ones lacked such activity, and it suggests an H-2 restricetd cell-interaction is operative
in the T-cell mediated granuloma formation. This kind of cell transfer method seems to provide a

useful procedure to investigate cellular interactions undergoing granuloma formation.

* From the Department of Animal Pathology, The Institute of Medical Science, The University of Tokyo,
Shiroganedai, Minato-ku, Tokyo 108 Japan.
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ERE AL U &35 PIEEE O g i S 1HE DK
Pl B e TR 2 A3 5 b e TEE TH
5o LN < v ARG THE LRI ERTER,
EFRANIIRRIE R — b= ¥ A(au/nu < A, nu@ET
%% homozygous 7c 3 D) 1%, WiIIEEANC HIlRTEL
fF7eo12d DT b, suppressor activity A& TTHl
e DZE LWMET 2B 52 ERTW T, BJuT kT
5 SRR O BIG- O PRI E DO RREM TH B,

BAEETHO L &5, BALB/c % nu/nu =% ATLT
HRARERES B B &\ 5 TEEAYERNL 72\, CBA-nu/nu
=Y AL DDRTHHMBRENDH VY, *i, BHH
GaH, WRSIEREDOL D% )2 b0 THian i,
IR T SE U 263 < B T Hlfa D FFEE D IR 11h %
Loo, 3z THEEEREIYEATIWE SIEDb
R, A &b, FAERRERELE ~ v A X0 T ek
BRETOEAIMX 5 THs, ¥, Mg - X
B4« BB A< Y AD L 5 s ATHLE 2 NE L
LiswWFIE b H B, —7F, nunu <7 Acd T FiEKA
Faxd 5 o &, natural killer cell, 2\~ 27r7 5
— L RDEENE NS ERE, BT B~k T Hifakk
BRI IG LB L o T B Z LIZEE L Tk <
DERBHS D,

nu/nu~ v A% T fifaeEREE D & UCRHIAT 5%
&, BohicaRN THIfa O LBRABD D5 E
57, Fi, T HlERERBIC IO JIDBEERE 2
FTAHTRRL DI L B E S icEDRELHY, T
WA EC L 2 EHRER LT ODELH D, B
W AE#ER Ue nu/nu < v A% BALB/c iz 5 LACHES
% 9 ~10f0T7I 27 b DTH B2, TDHITI7 r—A b
czm=—~THEEIRTEY, BALB/c K& EaCF—
TE7R <, FEMREIIR 23 5 B a T e ik
HoT\ 5, Elo,
N DT, FORR IS B 2 v b
v~ (\hp% SPF BoFIE) b &TiTie b
RSB LIZAMOMEY Th D,

PED X 5 iz o nu/nu ~ v AL, &KX
W RE 0T VEI & LTEETH 10D Tk,
SFEIE DAL EEE A R fo 3 T HIfaAE 2 K88 LIcE)
P DRGSR T A |PUEOTIE, HH WL, BHESHh
TofBEs B S i & & AT Lcfifafe A & 5
M ER O I & DNFRE T, FiBRGMC IsiT 2BiE
D B NTELRTFEORADOMRPC L ERATH S &
Bbhbd, 2— =Y ARG D Mycobacterium bovis 58
7 (Ravenel) 3 X 0557 (BCG) HRE4 IR OREILAR
FLEOMEFERLTH DO TP, 4ENL, hbik
YO M. avwm Flamingo FRERGOFERA BRI LIcDb,

nu/nu < v A% wasting syndrome

WM OESNMNE EIT

PZFEDRE Z L & LT 2,3 ORMBES LY B TfT
70t EREY E LD THRAL, HIHEE T it &
50

2. AEHENRELRD IHORBEDRE

i) M. bouis Ravenel: Ravenel # 103~105vu D&
IRABEER MG I X ORI EER A BT 5 &, nu/+
(nu FE{EFAHS heterozygous ZeFEDO L D, JRET D
TR E LTHERSRD) =~ v AT, i, Biclo
HEINEEEH-CNTHITLICR D, Jfl, Btk CORE
AT 501X L, nu/nu < ATLEDIFEETH
MO—E At LDt Fie, WTHhOEERHE T nu/nu
= AL nu/+ <=y ARENTREIETL, 2~3vu
#ETL nunu <y AT THETFEC LD XL,
nu/+ <= v AFKS0ELL EAER Ui, JETHFRCIL nu/+-
= v A TR E I T 5 58138 - B3EHE,
EHMSIETT 5 HH 130 % AMAHREMIE—EH
THHDRH L, nu/nu <7 A TR EBAVERE
T, M OB D, B BHVILEATR MRS KE
BRI EFHE L Tz, ThBHO nunu <7 A D JF B
DA H D &, B, B, Vv it Tig
W SR e AR EH A S RE O~ /R 7 7 — 2D
INEEIPHBE L TLES, O, B, B BB VIEA
TiL, 2 ) B ST QTR S BT, s
O v RN & T S OISR D M 25 s
DITOE D LIENA DRI,

1) M. boms BCG* BCG HAFE 105~107v u. 2 #Rk
B LB ER RS S &, nuf/+ v A TEEHio
HENTEIEO D BRI T 501K L, nuhu <
v ATHHEIIMEL ST 7o, UL, nunu <~ A Th,
IF, BCRI2BE A0 BEIMOEELSEY 77 b —R%E
2L, =, B iCxfRccimiied, ¥, Bo
Rz 5 X 51 igoh, 108 v u Tk 50 38,
107 vou. FETU% 30 BRI TS ET, HHERE, £
Wit BB LT L, ¥, H, BIfCiERE, KT
CEBEHRDZELHDI, TRBIRTEHD D VILEM
BPIHEDOIREOTRE L, I, B, v v ffife & TLIlg
MIREEC, Uik LSRR PR b X OB 5 R <
[ (storage phenomenon) Lz~ 7 v 7 5 — VEFHED
BAED B TH DTS, L OMDERL LTk IEIGf%,
FEARETUE~ /R 7 7 — DO FABEENLBRBR
MOFRHEIE Cle, MEEEIEE L, WErERETOHlad
BB, LIREAREECADID X 5 inFERAERI
HbhT, MlaoMpd £RETH oM, T, Lkl
VBRI R ER D @S >, - RE o s TIEAE
CHRREH DA SR, BHILY ViR 0%
B IELL T ey, MBI RENERN AL QL E
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IR X 0 BEICRE S RO L AR B R R 2 2
LT, B RS &, IF, BTRI0~12BZ A4
BoRMORFEE1 BN, TOBELWIEREATICE
SLOKMDIRAEZBIT LTz, Ravenel $:& B7ch BCG
TlL 3 vou. OYEFHIREERE T35 ¥ TRIZE Lo hVgs
RS LT fehsote,

iii) M. avium Flamingo: M. avium O <7 AZxf4 %
JRIREEL M. bovis L RIghIEFIZ~ v ADRBUCT L B
#ENKEWS, BALB/c RiLPEEOKE L BbhbhKE
B IR T T R A 2 = 3, Flamingo #f (Sero-
type avium II) % 107~108 v.u. $fjj$#fE 3% & nu/nu
= 7 ATIIAEE /e bR 4« DI TR A FaT, Hh,
DR % { 30~40B TIEL= L, nu/+ =¥ ATk
12/ % Tlx nu/nu <= v 2 L REECE HEM L2, %
OHEIF, BMTX7 7 r—2%xbh, B, icixdngs:
W, BEE60E Z AW, BTh ORI LT L,
FEREDFZEIL nu/nu, nuf/+ <7 AL LITH T ) U
LTkb, PELE TH% L storage phenomenon % 24
277 r7 7 — COEBENPEIRD 5 IO F AMCE
JEZRC A B, FCFEE LB TRGED < F 4
BB LcBas 2 LT, S A& % &, nu/nu
<~ ADRETER 8 A CIIRM CHAYEA LA
PECH, MIZEETS5DHRTH S, FOHRIZAZ A
FHIERAEEE2BEL L, <223 C storage phenomenon %
ATRERC UG BIT L, nu/+ = ATk 4
BT TS, BCHERERZFE LR L, - oRE
HNEWE S, B, il B BRRE Tkt s e
77— POV FEAEENAEL, MRNOENRSL Y
nu/nu < 7 ADREECAIRE & 72072,

LLED 3 D HIEEE 1T & 5 nu/nu ~ 7 AD YA %
NZND nu/+ <~y AD TR E R LSS, HHEsT
nu/nu < v A TGS TIEL, FEFHkD BCG
CRHLTE2b Thrxbiklzicw 2 & T, REOHFRE
PAZFBEDIZK, B, BHEthoS I EcH
DHECLATHD Z bR, Thb SHIEWT
b nu/+ =Y AR TLEDIEN R BRS L DT
HDHH, Wid SIEEEMENEAE L nu/nu < v ATH
ALzt EWvbh, bhvbhd, JEEE TILRWA,
Propionibacterium acnes 3. nu/nu < v AT 4 WFET X
TENWZ ERRTED, KR~y ATHEMER K BEY
i nunu =y ACLER LG SICE bR, 2
THIRN D B DX~ 7 ADRBIC X 0 IRFHCE L\ 2L
DHE LD M. awium DEET, B D C57BLI6
LIEGCEZ D CBHHe it R LR EhR
nu/nu <7 ARFIFCTE B L 0Ty, BEEE, &
BT X AEPIMEE HBEL TERT % - AT e b &
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3. X—RIIR[CHLNDERM

NaRR D FFAEIC AT 3 % e ks IS P D B B
THDH I &L, MECELCERERENS HL 2 Th
%o LML, LidDFER L [AF I, nunu = AT
b, FETHIRADBIS: Lig dEEiEss, U v - IR
#add D\ IR £ OMPIRC E LIRS T, B HTRER
BIRTHDLELLRBFRNBE SR, Tbb,
Ravenel YD P BIN - BIFEHERECE 2 D 23T,
7 & TR OERR, MBRCIENEBRD Z EnRD LA,
¥, BCG RBYTifT, MolxBEEsdme BT bask
b, WAL <7 r7 7 —PICHBE & & b ICEDE
WIZHRT 2 L Bbh 5 B MO T L, FE LI
AUV EDFTRIE nu/nu = 7 AT kT BIE gD
FBLLBbhb, Ravenel HTix 8 viu. T BT RRHYIE
SR BOG Tl & R TIRRYH AL Lis D7
Z &4, nu/nu = 2DEGiMERRTEBLRS,
nu/nu < 7 ADMNRIERHT B 5 FEEE L S 5 bk
73, BRI £ b ORI 30 < SR BAHIETS
WD T X 50 E 5 0% EE (GF) nu/nu <% 2%
W,

GF nunu =% A&, ZhEoffi L T& 7 nunu

Table 1. Survival Time of GF and SPF Nude Mice
after i. v. Infection with Strain Ravenel
GF } SPF

Dose = e
No. miceJ Mean(iasy'sD)'No. mice“ Mean(ias)t%.

1.4x m{ 8 36.5+2.6 | 11 45.4%2.8
2.0x10? ‘ 5 28. 61,1 5 38.6£3.1
9.0x10° | 7 21.7+2.4 | 7 29.3+3.7

Fig. 1. A large non-epithelioid cell granuloma in
the liver of a GF nude mouse. 45 weeks after i.v.
infection with BCG. Multinucleated giant cells har-

bour many bacilli. Ziehl-Neelsen staining.
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<% A (LAF SPF nu/nu =% A& X.4) 2T Ra
venel ¥k 10'~10° % BREZERE LTI 2~ &, #
MDFETHHH GF nu/nu = AR FEE Lic (k

1), ¥ico, BPBE—EFFHON, MOLER L 2 5 &
HEiz GF nunu =¥ ADFHWE M DT, FETEHORK
T EP T Ay, GF nu/nu < ADFELLIL LD
DI CRE R T 5 & GF nu/nu <7 A TILHTF,
BOWHEL L D ABTHY, TOMDREERTHBIED
B & b eRssoic, GF nu/nu = 22 BCG 108 v.u.
B EalRiEE T 5 L 30~45T SPF nu/nu < v A &R
SHFHTHATL, ILEETULHS0ETIRETLE
SPF nu/nu < v A X b AEFHHENEE B i, &
72, FFORZEENETIE TREI D L 023K A 7e )
Sz bRI(K1),

P ko GF nunu < A% 7ok Bx, BREE
Hire &1 X IR RARIHOC X2 T nu/nu =¥ ATH
N BIEPUAEA R EABR LTV 2 EBbh 5,
FOEHMII R~ r 7 >~ COBRERIC X B EBbh
505, BUEERHERIOIRE H T o,

CHIBIEL T, bhbhiiihi iz, ICR<Y A
(Sw1ss Webster 5% outbred = v A, JgixIER) A
GF =y AM7 r— %2l SPF ~v A XD Lif5#
0BGz A IEPIMEMEN Z £, EDRFD 1D
LT, GF=v A CTIHBERT vAF~DFRBL A5G
®, FTEE T filanpEEnr SPF ~v AL D L2
NDEDTH D ERIEMLTELY, SEOFERER
LHbeTHERETH L, Mifafiore~y A TL MER
ETRE SRS~ 2 r 7 7 —  OHFAED Fik
HMEL, T DTD TR RE TR FE5) 7o B4 % 18
BRETWBWREMEDRE {FEPO Lo TE X 512
bbb, 7k, GF nu/+ <= 2% SPF nu/+ <7 A
iz Ravenel #: 104 v.ou. 2#RIEHE L& 25, ICR =
I ARIFEZEL e, ik h, GF =9 AVRH]
I L,

4. X—BEXIRCHITIFAFEOKREA

ko X 5w nunu <=y ACHEARE A RHIRERE L
B, AFEEOFKIVREN nu/+ ~ v AR T
Rich, AFEOBENELIEIFCGRANS &, WTho
PR C 4 nu/+ = v A TSR - B LR fatEo
WEFEN 2 ~ 4B THE LA, nunu ~7 A TR D
B AFERIER A7, WA EA Liilasnit
EL, AEEEA LRSS i s (R
MRSUGEBSHE & 1 .8) BNEWDIF-TH DR, Ln
L, nu/nu < A TLENLER, i, BLDiun
~7 r7 5y~ LIRS CThOHEREC
IO TL MBI L7, Ravenel o BH % HME LIET
TOHHEAZRO S EEAYBERTA~Y IR T 77— D

fE B SE EIT

Hamnabh, Thyen s - BRRCELLZ L
2iZbh, BCG #RETixsd &b Bl - Rt L%
P> KRB RFREHE Lz, 7 M. avum OBFHIT
L= r7 - O/MERIPNERCHEEL, Db
ERHER L 7o, ZhB® nunu =7 AIZHETS
AIHEL, MENOEESENILE, =/ RrR7 7~ Dl
SRBIIEETC, el Th B Z i En
nu/+ <y ALK LRSS D LT AT A TRRS
BT HDol, Fiz, Ravenel & L O M. avium T L 5
nu/nu <7 ADFORFERETCILY v EREHIEDTZ
LhsDo7,

ZHBHO nunu = 7 A B S REEEO BRI
e T D5 12% 2 8\ LavL, Bfilaa’ lympho-
kine %32 & 2315 Tk D10, % J-, T-independ-
ent 7oHBIC KT 5 Hifkix nunu <=2 ATLEAESH
50T, MRRGEEAKRC X HAFE? CHARED
% % LISREEEOBS D FEC oW TR T R E
T5, ThHDAEENED 5 b, Biifgic X 5lymphokne
FEENEE LT AN E S 2nTUE, £ D EAI
ETHIRADERER BIEE TS LN e £y P TRED
TRTED, nunu <7 ATLAT 7 4+ VIEEBIEE
B BCG B4uc Lo CRBEREBENIG S, BiRE
HigIfaD MIF pEdd 2 bR ToiR DT, ZDRHE
iz SicBbhbh s,

L L, BCG iz X 5RZFFECIE, nunu =7 AThH
L) v EkD D\ W EARSAFERZCZE LT
WHDRE BRI, Thb ) vl s o X 5 ieking
BHOTNBDMNEE L D THTLnd, {0
B A EE R T2 TR A E L &
hisw, ZoEEZHELNCTHENT, 2,3 OFEREAT
7ootz, BCG 1 nu/nu = v ADIFOBEYI F 1T
T, FITC fEyi~v A IsG vy Fhifkd RIG3 €T
ZBHE=r w7y = IERBEALDRI, ZDXD
o= 7 v 77— OFRBEIOL nu/+ ~ v ADRIFFEIC
ERD BRI DD T, TOBFIANHTH Y, Hifk
BN E SN LBED L Z AR TH 5%, Pl
L nunu <=y A L& B R % BCG i X B AHES
nu/+ =7 ADL O EITREL DI ERE RO EERRT
wELEZORD,

Wiz, BCG ZDfidEIic X b nu/nu < ATHEBT
5 WEFIEHBUC T-independent HLFICH L CTEE I NS
Pk BS LT 55 E 5 e o\ T 2,3 ERE TR
2o

nu/nu < % A% T-independent ¥l T % % Brucella
abortus JERE % LA 5 & X QBRENGERELT D, A
7R7 A7 <A F(CY) RHFEHERT2 B, KNT
38 2@ 50 mg/kg A 4 LEHT B & BRESUE D EENTD
Zbh, 7—Ax—FEPETROTE OY f5& T T
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Fig. 2. Numerous granulomas appeared in the
liver of a nude mouse which received multiple
injections of cyclophosphamide and cortison acetate
after i.v. infection with BCG. 6 weeks after infec-

tion. Hematoxylin-eosin staining.
WARIIHIAII S Shitnole, T0 X 57 CY LE
% L7 nu/nu <% AT BCG IREAER 10~12 BHD
FFafs &, CY SAUED SO &R RFER A S
i, Hiz, LE CY ABichnz € BCG & & R
% —F y'v (hydrocortisone acetate) 2.5mg % Tk
HU, DEEE= -7V VESE i /o nunu =9 A
T, FCHE2ER L~ r7 » — S FEKETIA
FERFAL, BHEEEMES LOREHDRn, 2
ZOTHFEN I RBIL[E2), ZoBRCIIEDE
L3RR R B,

Zhbofiix, EiED X 5 pmilLE2 Lty
nu/nu =y ATh, (ZEAEMBEREIRE Ihisn 2
LBy TELSE, nunu v ATL LIS RAZFE
DL THEDOEREG R L ThRI D 55 Z L&A LT
2X5cBbhd,
KEOHBABHIEE % IR LA 1 ~ 2 BEZF
B2 AEERERZFEL nunu <7 AT nu/+ <
v ALRESHMBL T 5, AEoRIFEEIFIE L P
acnes JEEDEHIRD 5 WIZEBRAESHC X > TH TE 3,
Z D P. acnes 17 X BRZFEBIZ DO\ TIT o2 ERR T,
nu/nu < v ARAETE2 BIR A~y A IgsM %14
LT Bififans{baiiz % isotype suppression!® % g &
S DTLIEMUE nunu < v A LT AHDORE
TEAHBIT 22 &R Tk D, VEEREEEHEC X 5AFE
L RO e LI TE BRREME B 5 & B,
Hiz\\whd 5 ZAIEEN nu/nu =7 A TH HE 55
Z&iE, MR A RBER R L BET LRD D
718,

Pk, WiReERTH B, nunu ~ 7 ATHE
5 AZEE O BRI LR G OB 513 D fa s & & 2R
Xhiz, B FORERIE, BHERS D5 WL R
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Table 2. Effect of Thymus-grafting on Survival Time
after i.v. Infection with Strain Ravenel
Exp. (dose) Mice !No.mice Mean(_f?’g.
1. (2.3x10%) nu/nu grafted at
subcutes 7 27.3% 8.1
nu/nu 6 17.8% 2.0
nu/-+ 6 95.8+ 7.6
2. (1.0x10%)| nu/nu grafted
under renal 6 109.2+24.8
capsule
nu/nu 7 41.0%15.3
nu/-+ 3 211.3+24.2

B EED D VEEER S & KISL, Bk o
alternative pathway 12t AiEMEE N L C= 27207 »
— 2@ chemotaxis #FL T AEFIPNKZ VLD TlLie
L EHEE IR D,

5. THRIC L ZEMEDRTE

o1 BB LS, nunu =¥ AL nu/+ =T A
DENPOFHECIE S LD TH S Z L IXHHRER
C X DHEDPDHUENRD D, ZDRILE T Ravenel #
%ﬂ%hxfﬁﬁj/\“f;ls’o BCG ¥s XY M. avium 7= 2o\Tl
RSB AU B L Tl 27c o TR T %,

4 @8ESD nunu < ACER 1 ~2 BfEED nu/+ <
v ADNEARERE T H5WIIEAETCBHEL, B
Ttk 4 ;BT Ravenel HrgREEE % 1T 72 D 1o, E21TR
T X 5B RBAEIC X D IS % T BEURRRIED e As
nu/+ =V ALDIEINEDRL BT L e, KRBHES
nu/+ =¥ AL FEEE CEEREETCE ok
Lz owWTiEADEHANE L bhA, ZLEEEE
bhdOBHEREOKR X X 2% intact DfgIRIZFERE
2 T2 &, T, BElERCEIEAEE
LRI B S IR T L E S Z &7 TH %,
ORI RIIFE B LT 2 B 245
MFBITIE, 23780 HR O THllAOFGEI RS LET
HHTERELXIED, ThEBHELL MR, nu/+
~ v AD M. avium FEGCLL, BRBICEAE TN
BT e o T AR E s ok, TH
Jia depletion DEYF DD 7cuFEENY) O JalpEH T,
R AR cob iz fl o8N A bh3 X 55
EVWSThETOREPELHDbETELBE, T
1wy Hayflick rcmbh s 5AEBOHE 2R H D, =
NEBFHELLHSTH S Z b fhin,

MolgAifan® AT X>Ch, nu/nu < v ADEPIHIT
HHRE LMEE Lichole, ZOHERIIB AN
PR BIBID, ZTOFEANEEBHEL D L FEL L
PEILVCOIRSTE T EBEbR D,

MIEB AL X A0 £, HEEE—E
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Table 3. Effect of Lymphoid Cell Transfer on Viable Counts in the Lung of
nu/nu Mice after i. v. Infection with Strain Ravenel

Exp. (dose)

Cells transfered (number per mouse) |Viable counts*(log+S.D.)

1. (4.6x10%

Normal PE cells
Immune PE cells
No cell, nu/nu
No cell, nu/+

2. (1.0x10% Bone marrow cells
No cell, nu/nu
No cell, nu/+

Normal spleen cells (8.4 x 107)
Immune spleen cells (8.4 x107)
(1.0x 107

(1.0% 107

(6.0x107)

7.32%0.20%*
6.87+0. 29**
7.87+0.22
7.351+0. 25%*
7.70
6.23+0. 17%*
6.67+0. 23
6.83+0.15

6 20%0. 25**

* Exp.1, 21 days after infection
Exp.2, 17 days after infection
** p<0.01 against no cell, nu/nu

il (%<1 nu/nu <= ARFETCTHE RN Ok &
Ol EEHFZ>W»TH IR L, Mg, /% (<7
7 4 VIZHEIEH) ¥ X OPE R RAI, erEiE S
BT A S P ER R R nu/nu =7 2 X b A
7, THlZEUBECEDNTHL &Rl (&
3)e ¥z, THDLOHHREEO R, HEFOIR
i nu/+ = A0S D X b B WEEAND 2 2EMEK -
M R AR EES TE TR Y, HTAITEa/+ <
A L REIRENEH TH O,

P EoER g oEE I T 535 2
LAEE XA T T, T Hifad subpopulation, helper
T Ml X b IGHEb S hie B & 2 odifkic & DS
CDONWTDRINE S BRI NICIIETSH 5,

6. TiEREBAIC & 2 BFAZFIEDRIL

< A BRI IR I AR R A R T o &S
At AL L BLREE BN T B B e DI RS PR
DOPFUAL L TN D Do L L, BPHIFER,
B AN BR CERTL LRI VAT S
30T, REIGC & 5T DEHiEMECT 256, M
Fafp B MR N B E T, 23D, HL OEXRREFIMEL
55<w ANLVEFILHE b H D, nunu <= AT
nu/+ < v AICHASHIARER - B BRI FERZ L
W E D, nuf+ <y ARG B RERIG Z DR
EOHBICIXEECH D EXHLNTH D, DRI
ST, BCG H o M. avum $IRERHE nu/nu
<= v ADF TR EET I 70D THERI RS G R B
2% < b b O THIlaR AT X 5 AFEFRBLOBIEC
IFHTH %,

M. avium Flamingo #k 107 viu. 2 EREMR 4 5 &,
nu/+ =¥ AT 4 BUEFCDNAFENS JE T 5 2
nu/nu =7 ATHEEALHB Lgw, nu/+ =9 2D
Halsaina 107 5 IRES L, BHEIC M. awm ZEEL

Spleen weight (mg)
wn
o
o

200+

100

Number of hepatic granulomas
i
1
|
$
\
\
b

Weeks after cell

Fig. 3. Time course of splenic swelling and hepatic
granuloma formation in BCG-infected nude mice
following transfusion of spleen cells from intact
heterozygotes. 108 spleen cells were transfused i. v.
at 10 weeks after i.v. infection with 107 BCG.

transfer

7o nu/nu = v ATTFER 4 BT nu/+ < v ACPERECT
i3 EDROAFEN L DI, DA u/+ <
ADIFCH BB R0 BEEERBOC T fifaniBs- L <
WHTZEERTLDTH D,

BPAFEEOBOLFEFY, BALEESSN T~
7 w7y =P AER, TR VEMERERE T
T fiflak & URE THIfaA EEA: & A (induction),
ZORE THIRN BB S WA ERE LI~ IR 7 >
— 2 G LT (expression), Hi—=7 w7 5y~ %K
MRADEFELED E—BCE L DR T 52, 208
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Table 4. Number of Hepatic Granulomas after Allogeneic Cell Transfer*

Number of granulomas**
Spleen cell donor H-2 halotype
25~100 gm  >100 pm Total

nu/+ d 43 1 44
88 4 92
138 13 151
147 6 153
C3H/He k 21 8 29
ks 35 10 35
e 34 20 54
B 53 8 61
% DBA/2 d 8 3 1
'(5' 37 2 39
8 199 10 209
240 21 261
No cell . 14 6 20
13 18 31
20 13 33
14 55 69
nu/+ d 23 0 23
58 0 58

é C 3 H/He k 1 0
z 2 0 2
8 DBA/2 d 24 0 24
£ 100 0 100
= No cell . 0 0 0
1 0 1

* 4X107 cells were transfered i. v. at 5 weeks after i. v. infection with 10° BCG, and mice were
killed 4 weeks after cell transfer. Intact nude mice were served for control.

** Counted on 40 fields at X400 magnification.
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