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Histological features of tuberculosis are caseation necrosis and epithelioid cell
granuloma formation. Both phenomena are interpreted as expression of cellular immunity.
Caseation necrosis is thought to be immunopathology and epithelioid cell granuloma
formation is considered to be expression of protective immunity. Recently roles of cytokines
for granuloma formation are gradually elucidated.

In this symposium, mechanisms and functions of necrosis and granuloma formation
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were discussed from various points of views.

Dr. Akagawa reported differentiation of two types of phenotypically different
macrophages from human monocytes by GM (granulocyte—macrophage)—CSF or M
(macrophage)—CSF. Interestingly such a basic differentiation induced by CSF was affected
by IL—4 (interleukin—4). Langerhans—like dendritic cells were generated by cooperation of
GM-CSF and IL—4, and multinucleated cells were generated by cooperation of IL—4 and M—
CSF.

Dr. Fukuda reported human Langerhans cell granulomatosis (LCG) from the patholog-
ical and immunohistochemical standpoints. In situ proliferation of LCs in the LCG was
demonstrated by immunohistochemistry using antibody to PCNA (proliferating cell nuclear
antigen) which is used to detect proliferating cells. In the course of granuloma formation,
damage and disruption of lung structure such as alveolar basement membrane and elastic
tissue framework, and reactive intraluminar fibrosis was observed. Mechanism of cystic
dilation was also reported. Cytokines might play important roles in these events.

Dr. Ina demonstrated experimental epithelioid cell granuloma formation. Extract
(granuloma inducing factor, GIF) from Schistosoma mansoni Egg—induced granuloma, TNF
—a, or IL—18 were coated, individually on the surface of beads, then these beads were
inoculated to rat’s skins or cultured with rat’s monocytes. Four weeks later, epithelioid cell
granuloma was demonstrated histologically and electronmicroscopically around beads in
vitro and in vivo. GIF—induced granuloma was more organized than cytokine—induced ones.
In vitro using human monocytes, activated macrophages accumulated around beads of
which cytokines or GIF were coated. It was suspected that many cytokines or other factors
are needed to make epithelioid cell granuloma.

Dr. Sakamoto showed the presence of acid fast bacilli and various inflammatory cells
including lymphocytes and macrophages in the tuberculous caseous necrosis after exudative
reaction (E—necrosis) by immunohistochemistry. But no acid fast bacilli or inflammatory
cells were found in the caseous necrosis after productive reaction (P—necrosis). TNF—
a (tumor necrosis factor—a) and IL—4 were stained in the E—necrosis and IL—4 and ICAM-1
(intercellular adhesion molecule—1) were positively stained in the cytoplasm of epithelioid
cells by immunohistochemistry. It was suspected that many cells and cytokines were
involved in epithelioid cell granuloma formation and caseous necrosis formation.

Dr. Goto showed risk of disease, entry of bacilli, reason of neurotropism, and clinico—
pathological spectrum of leprosy. Tuberculoid leprosy and lepromatous leprosy are two
opposite poles in the spectrum of leprosy. In tuberculoid leprosy, epithelioid cell granulomas
surrounded by many lymphocytes were formed in the lesion, but in lepromatous one just
accumulation of foamy cells in which large numbers of bacilli were seen. From the
standpoint of protective immunity complete destruction of bacilli without granuloma
formation is the best way and tuberculoid one has the superior pattern than lepromatous
one. If drug therapy begins early, lepromatous one is easy to cure and there was no
structural destruction.

Dr. Kanazawa reported the results of experimental Schistosoma mansoni egg induced
granuloma in mouse. Two different strains of mice (C57BL/6, C3HeB/Fe) were infected
with Schistosoma mansoni egg followed by injection of anti—IL—2 antibody or anti-IL—4
antibody four weeks later (2/week) and the size of hepatic granulomas were analyzed 7
weeks after infection. When either antibody was introduced, size of granuloma was found
to decrease. These results demonstrated that both Th—1 (IL—2) and Th—2 (IL—4) were deeply
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involved in granuloma formation. But as for protective immunity to parasitic infection,
another factors such as activation of macrophages also have to be considered.

According to these reports and later discussion, it became clear that many cytokines
and lymphocytes (including Thl and Th2) were involved in granuloma formation. But
precise role of each cytokines and cells have to be investigated further. In tuberculosis and
leprosy, epithelioid cell granuloma formation are expressions of protective immunity, but
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in schistosomiasis, granuloma formation is not directly related to protective immunity.
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A. Normal lung B. Early stage of LCG

—— : Epithelial basement membrane
~~A - Elastic fiber

~- ~ : Disrupted elastic fiber

< : Collagen fibrils

: Myofibroblast
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@ : Epithelial cell
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RZENE & (3, B LM% & G Hgmiao £k
organize S N7ZREELFEHF SN TWVWEY, Licdi»T,
T T CIEL WFEERRICBD 2 RFIc> O TR %0
W £ MicB W TR VI A F— v 2, FEKIE,
NY )Y AFEREICBOTALNSD, T OFEKERED
THRRAAHTH B, Tilt, SFESA A4 v DR
B A ORI SARIEENTWAEY, ) vAA4 VTR
Thl YV v ~ERifisko 1L-2, IFN—y, Th2 U v ~BReik
o IL-4, IL-5 EHZH, €/ 44 v Tld IL-18,
TNFa 75 & ORFEESA OGRS TV 5,

L AThbNbNIZ, Shistosoma mansoni K N
Fick <o 2 (C5TBL/6) MRk & hic AZFIEZ
BD <o 2T VT % & BREHALIC ATFIEATERK S
N5 Lo, REFENICHTFEERFERT (gra-

& K F -5 H B F
(ELI SR (1 NI R S A}
2o s o m o0iRE
BwWIl B %
A& IE E

WL Epstein, K Fukuyama

nuloma initiation factor, GIF) OfFfET 5T &%
AL, TORTFH MW2LD itk TH 5 T L 2R L
Tw3Y,

LSEbhbhiE, =2 22BVWT, 1) BESA b7
4y (BrcE/ A4 Y) @ in vivo TOREMIZEKAE
OE (i GIF EDERIT>WVWT), 2) invitro @
ZEFOWEEY A4 b A A B LU GIF ORFHIEKEE
AWM L, S 5IT, b PRMERHE, <& S
Wapk#Ak (bronchoalveolar lavage fluid, BALF)
PRl E W T in vitro DR THEES A A A Y OR
FIERRHE A MRAT L 7o

Vil ik
C57BL/6 =9 I Schistosoma mansoni % T

BREL, IcASEEERIL 7, CORFmERDHL,
Z Ol & BiE %, FiE% Sephacryl S300 7 7 4

E1 <=vzRIicEBF 3 in vivo WIFEELEK
GIF () B U IL-18 (£7) &L —X (= v AL FICHRE 5 B% o LM &)
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K2 =9 2IcBF3 in vitro RIFFEFEK
GIF & £ — Rk LMl GEgE 5 8H0 EM &)

g, Bo ke MW 20kD LT @ fraction %=
GIF & LTHWiz, recombinant (r) t b IL-18 1
x10'U, r =9 2 TNFa 10ng 8L GIF 100ug %
FNEFNT A —2E—X5x10" fil/ml & & $i24°C,
64 v+ a~x—rF BT &ickd IL-18, TNFa
BLUGIFHEE - XEERILI, TOHEICEDH
Wizt A b A A v B LU GIF O 50 %H € — Xt
Lz,

fERIL e — X% <w 2 (C5TBL/6) R ICHEREL,
5 WA ITHIRR A BRI L OLEARIICEIZX L T in vivo TO
WA RE 2 MaT L7z HERIC, T oD e — X500
HrzhzhF+r7)ar— rFHE<y 2EE<s o
7> =V 1Ix10°f&E & HIT 24T L— MITHEAL, 5
% CO, F oS E Lz, 3 v bo— & LTHMNE
v — XA MWz, in vitro TOREEZERED HIE 1,
FEIST BAMEE I & B HiE & — XSS ORERERI IS I N A
T, EHESHBEHICT L — % in situ TEEL, JEEAB
L UOBFHMBICTHET S LIi 0T 70

e — XFORIGIE, 1~4D 42507 5 RITHH
Lt L, 9bb, 7321 £E—XiciifEofts
L, 735 22:E—XIC20 ML TFoMiasfttE, 2~
5 Z23: E—=X 20 ML EofilasfiEdsrne—x
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ARE L, ret IL-18, rk s TNFa, MDP
(muramyldipeptide) %~ v ZDHRE[HED HLTT

% ACE Activity in Experimental Granulomas

ACE (mU/mg protein)

Beads

coupled to n in vivo in vitro
none 5 12.92%£1.92" undetectable
GIF 5 57.26%+7.33 undetectable
IL-18 4 46.81%7.07 undetectable
TNFa 4 42.53+6.86 undetectable

n : number of mice
* mean*S.D.

Ho—z2E—-XiffHSHE, TNEN%EE b KAHEKM
B & 72 1d BALF fiiff & & bictszE L, WIFEERRREIC
SVTHR L 7ce M7, Mgz Edvickbe L,
AT R, MR X AR A L OKUE R AT & O 5%
W L EHE S N IEBUEE X 0 BLE O o FIETERIL
s

& ES

<9 ZDETIE, invivo T IL-18, TNFa ff& £ —
ZDE b Y iid GIF 8 £ — X &[Ekk,  HHEEGHIfaRk
Forex R4 Mlan iz # e, GIF & —XD%
HYITI3 organize St 3-5 EDOMIAKEE R D
75, IL-18, TNFa TEflaiofaEr—ATh-
7z (K1)o

in vitro ®%Tl3 IL-18, TNFa, GIF ff&t—-X
LRG3 SHETY — 7 & 150 LIERMIR L 7o
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faktEEx2 /R L1z, Lo L, GIF L2740 organiza-
tion B3 H M - 1o, BEATI IL-18, TNFa, GIF
14 £ — X L il ic B LA o fFFE DS ERR &
f, GIF & £ — X8 L 72 flifdic © & interdigi-
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PSEIERZ RIS EBICBE L TV A T EAEB S hTL
% ACE (angiotensin—converting enzyme) Gi%
BT LTH5E, in vivo Tl GIF FEAFFEANIC IL
—-18, TNFa THFEELLBEHIIL SXTHVIEEEZRE
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TREDFRT HEEE Bifdic ACE iGE GEEI S s -
7z (F)o

ErORICBT AMETTIE IL-18, TNFa /kid
MDP & £ — XD £ b DI 3AMBALMIEO k% 8
BIORHEE -7 IR, 3V bo—LE-XDF
DYITFED D - o, BHEIBHT Y DR &[EMK
IZ, in situ THEBERZEE LKL TA 5 &, IL-14,
TNFa %40 MDP £ — Xt L fmkaid, KkR
INGRE S FEE L microvilli & fifakimmicily, M ER
ffa~ oMbk EoiEt bt~ 2 v 7 » — Y OFEER AR

LTwie (K3), FHMAbEEL TV, —4,
BALF a3 5:&d, +4 v H4 v B8LO MDP &
E—XDEbDITBEAEEE L1,
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<Y ADRTHFMILHREEZRIT L TH 5L, IL-
18, TNFa Zid~ v 2~ 2 07 » — Y Q¥ LRZHH
R~ DMEFEREID 575, E—XDFbDITERKL
724 la % organize & B 32X R FFE D X - 72 GIF
KiEvwy A=707 > —VEH EEMa~N ML E 5L
& iz, flfafE Lo interdigitation Z35& L, orga-
nize SN AFEER S € 2 EHEED I, £ LD
%TI3, IL-18, TNFa 8L MDP &t — XD %
H DI L oK a0 —E gk~ 7 v 7 7 —
Y, ZiHc b L TV B BREED I,

Ukbkxv, ¥4 b A4 v (IL-18, TNFa) EZHhD
AT RAFEIZRIER 7 <, WEBEBICEZS A +7a
A vETOHEFERS 3 VI3 E 5ICBI|ORF DBS A
BrEZoNT,

X ik

1) Adams DO : Am J Pathol. 1976 ; 84 : 164.

2) Kasahara K, et al. : Am J Pathol. 1988 ;
130 : 629.

3) Fung MA, et al. : Am J Pathol. 1992 ; 141 :
1445.
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FERE 1R 7 OFIE, R It REsE S LT
WaBP?, gbb, T v KR}, BEEEERLEC
/7077y —YX0IRSNIHEEZR#MIT A LTS
TXFEHAFA AL VEEAL, 07— VEEHT
b €7 DREREEED, S50 v EREE AL
SN BT L CHRIGBENTEER LY, WEHEAM I
WA & 7 N A B0 BRO B R AR EEEY Lo
PRI TSRIENER E N B EEZ STV, LAL,
FAEOHINAR 2 » b7 — 2 ICiskd B ) voNER, A b
HA v, HEEDTRED in vitro ITBTBSFIFN
MR H 21 bBb 5, MEKIBEIIEZRICE Y 258013
IR F/ N LAy e AN

AENGHEEDON I 5 & b FliFSHIE T 3 K O
Bla R, FERR A A L s R U, R
B RO HEL & £ OBREDHER %R A 7o

2. MREFE

1991 5E 0 5 93 £ ICHER T B A+ F A e THITFSRAE
tzWsh, FEREREZ S oBhTTFMPSiTS i
13 B & IfSALAE IR 3 71 CFR4EHn 46. 3 5%, 95 10 #71,
1z 6Bl DIfiZEHRE L,

Wk o BEE 13 10% & L= ) vilk & Periodate—
Lysine—Paraformaldehyde (PLP) #TiT\), £h
NN 7 0 vEMIEAR L BHEAREERIL foo Bl
WH O H.E. gefb, JERGRE, F v x— ey REL
ABC T & 2 S0 R BAEIT - foo SR 3 UCHL
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CD25 (IL-2R), HLA-DR, EG2 (4% eosino-
phil cationic protein), Intercellular adhesion
molecule—1 (ICAM-1), Endothelial leucocyte
adhesion molecule—1 (ELAM-1), Vascular cell
adhesion molecule—1 (VCAM-1), Interleukin—4

K1 A:HE. %f, B:#HB%E (A B: x150)
A, B I & B A — R RGBS 2R, T H IR RE SRRSO
TV ABHEHRIEHROEE (B <, EHRMIEMEIRNT, EBHRE
HDFED OBk B B E M IGH% OB (P#E) %£/7”"7, HE. BB TR PE
NI E RO 2B 505, BEROEAE LUMaoEEIRETH 5,
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o E69E HE 105

2 A : UCHL-1 %#4t, B: CD68 s (A : x250, B : x200)
A, BLWIFNEIENICZH D UCHL-1 8L U CD68 Mgttiiie (THlaskv¥~vs 07 7 —
V) R B, BLAREERMMIAE T, BRI —B L T CD68 ttB %D 5,

R 3 HLA-DR g4 (x100)
L5 kv ffife, B ERGmiaE, wREET, Mla< s
o7y =Y, ¥ ERMES L BN I LS HLA-
DR BB EED 5,

(IL-4), Tumor necrosis factor-a (TNF-a),
Interferon—y (IFN—y) & BCG icxfd 3 &fifk%t—
WhikE LTHW 1o

3. ¥ ES

1) wZRREEIER

H.E. §:f5 T R O NI DIREE Z[EE AFETH 5 b8
(K 1-A), $EBAETRS &, GRIEROIEREIC 3N
fafEh Rz n T 2 BHERIG%R OB (E85) &,
BRAERE A OF L WY ISR O BEIE (P HEIE) »d 5
ZENbNBE (K1-B)y F—Fx—LEVRETE
— O EBREIc b oIS EEY, 5l BCG fifk
FEBTRAI IR SRR 2R T A, PEIEH TR
Mg s bREETH S FERIAKSY BREEH).
I 5L O EEERICIEZE® UCHL-1 (K 2-A)
B LU CD68 (X 2—- B) DG, ED SN, LHD
TY v N"ERBLUP~2 07 7 —VDOELENREENT,
B Y vo¥Bk (L26RGHEMRE) 3T DHRDBICTE
Bipoteo £, TOEMEENICIILES HLA-DR
g (X 3) &, BEMEIC CD4 B £ 08 CD25 BB/
MM ERED -, & 51T, EG2 2 iFERHKkD~—# —
ELTA%E, HE. o TREERYE TH > 7 IFHEER
MEHICEBRERIc—KLTEKEv o (K4), <
N5 DUFERBK (SR AFHTH D, —HIT ISIFEERER
BRERN QAR E AMICEET AEM D St
Wiz, HIHRNICELEST D94 M A Y OREET-



1994 410 H

641

B4 A $EM, B:EG20ELRD (A, B: x150)
EBBENIC—H L T2 MO EG 2 Gkila GFiksk) »@n ohde

®5 A:TNF-a %&4E, B : IL-4 %% (A, B: x150
EBERMIT—E L T TNF—a B &0 IL—4 OLFS GRS 5,
Fric TL—4 R EEIE 5 KB Rl & BkRsidy s hi,

tzo FEMEEBEEOIMPICB VT ERT AL a3 TNF-a,
IFN—y® EHUREED 7 LoV F — RGO E 78 15
2RiFTEEZSNTVS IL-4 Ikt 285K EH L
HEEVI R ECRER AT - oo WRSEEEN (FRICE
BWEH) c—%H LT, TNF-a (K5—-A) & IL-4
(K 5-B) 0UFAMSEBEERERD I, —4,
IFN-7 (& E S HE AN o/NIIEMIEIc— L TRHITERH
Aot

2) KBy 3 i

i bR RS S HOE. 20 TR A &, H M
faoHE R ERBIEESED o, frrics v 7y 28R
fha (LLF 7 RIMEMN) ASERash b, < OFLEEMM
fb Loy KBEMER~/07 7 =YD A —Th
% CD68 icBgtEg % /,RL (K 2-B), &5ic HLA-
DRIicbMBAER L (K3)s Fh, 1 bHA Y
CHEENTOMSA2HNTASE, HERMRELO S
KAE#MIE IL-4 (M5-B) 8LUOESEHTO—D
T& 5 ICAM-1 0GB ARD . (K6) 75, TNF-
a, IFN—y B L UBEEN T TH % ELAM-1, VCAM
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Fig. 7 Expression of Surface/Adhesion Molecules and Cytokines

-1 3RHETH - 10

3) HEROE EDHE Fig. TITRT,
4. & =

b EERAIE OFREEIZARIC 13 CD4+ ~vs¥—T(Th) #H
fas k'~ 7 077 - VDPEERHEZ T T EDBH
5N TWVW3, Mosmann & Coffman” & Th ffans
IFN—y, IL-2 %% #A 3 % Thl #HlgL, IL-3, IL—
4, IL-5%%2EAT 5 Th2filar olks i< 2
DHRTHSD»ITLTW S, Thl flfa i3 EERLBE IS
KBS L, BBV TREETHIEEZEZ SN
TV, SEOKRFT, & F EHBEEENICREH
D CD4+ THika & IFN—y O EEDSTER S v chs, [6
B IC 2 OIFERER & [L—4 GHEMia O fE4E 22 12, B
BBk D SR A~ 0l ik B & OTE M LI IL-3, IL-5%

DY A M HAVBEETH B EMREINTEHIOW,
SZRESESEIZ AR IC 13 Thl BRfifa 0 472 597 IL-3, IL—4,
IL-5 249 % Th bl b EE TH 2 aJaEMEASRIZ
INfce F o, IFERERRR BN AR A DA E 5T
Hro—27 .y 7ENTHED?, GEEELE AR
DEHEA LT LR, R RN N EA iR E
FEIZEOC SRS LTV 2 ATHEMEA & 0 BIRE VT H B,
TNF-a B3EiciEH bt~ 07 =YL DEESNLS
IEMHIoNTEY, EMEEEB LIz 077 -V
o bERICEESH, BRRIERICES T 5 &hHlE
ShTWwaY, X551z, TNF-a 3EEKEMEICAIE
Ferkic bB5 ¢ % Lo b b 5, SEOKRE T TNF
—a \FHEE BB I ILHIC IR S s, B EEAEA
MBI A SN -t AR ik %R R
FIERFEOTER S Nt o boTh v, AWIFMIEZEK
PIIc 81 3 TNF-a OR5Ic 2 L TSR ORE
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APC : antigen presenting cell, LC : Langerhans cell, DC : dendritic cell,
Eo : eosinophil, MBP : major basic protein, ECP : eosinophil cationic protein.

Fig. 8 The Possible Regulation of Surface/Adhesion Molecules
and Cytokines in the Pathogenesis of TB
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Table 1 Effects of anti—IL—2 and anti—ILL.—4 in C3HeB/Fe mice on granuloma
formation induced by eggs of Schistosoma mansoni

No. of mice treatment Granuloma area (um?®x107%)
Exp. 1 5 normal IgG 115 #13.1
5 anti—IL—-2 86.5+12.4
5 anti—I1L—4 86.5£15.6
Exp. 2 5 normal IgG 100 +14.7
S anti—IL—2 80.3* 8.9
5 anti—1L—4 72.7%10.9
4 both 59.0£10.6

Table 2 Effects of anti—IL—-2 and anti—IL—4 in C57BL/6 mice on granuloma

formation induced by eggs of Schistosoma mansoni

No. of mice treatment

granuloma area (um?x107%)

normal IgG
anti—IL—-2
anti—1L—4
both

[S2 B2 B2 ) |

81 =£8.0
79 *6.2
91.7+17.2
80.3%8.0
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