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Cell-mediated immune reactions involve the interaction of sensitized T-lymphocytes
with their specific antigen and cell activation. The activated lymphocytes exert a
direct cytotoxic action on cells with which they are in contact and release soluble
mediators producing a variety of effects, both cytotoxic and stimulatory, on adjacent
tissue. These include lymphotoxin, permeability factors, chemotactic factors for
neutrophils, eosinophils, monocytes, and other lymphocytes, factors affecting DNA
synthesis and the proliferation of adjacent cells, activation factors for macrophages,
interferon, pyrogenic factor, and transfer factor conferring specific reactivity on other
lymphocytes. T-lymphocytes appear to be heterogenous with respect to the identity
and amount of the mediators they release. The resulting inflammation may therefore
vary between pure lymphocytic infiltration with tissue destruction (as in some tumor
immunity), macrophage infiltration and activation (as in most “delayed” reactions),
predominantly basophilic or eosinophilic infiltrates (as in cutaneous basophil hyper-
sensitivity and the retest” reaction), and plasmacytic infiltration. Macrophage acti-
vation is accompanied by enhanced destruction of intracellular microorganisms and

appears to be the principal effector mechanism of immunity in such infections as
tuberculosis and leishmaniasis.
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* From the Department of Microbiology, Yale University School of Medicine, New Haven, Conn., U.S.A.
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ThHD, Y VAREEOEARENC LS ST
HlE LT, EAMEw F OFERT LA —IFHIS RN
L oo BETCADRD BB E= w7 7
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COTIE, Y VoSERICBIT A B RIER L LD T
2L 5o BIERGBERE ORI I 5 28, Falihk
Y VRERETILT Y v BRI h s Mlach Do K
BT A~ 7w 7 s —PTHDHT E B EH W
2, BRI, ik o HiEA iR (B Y
VSR, FRHEEEER IR = 2 v 7y — P D R
D eBI5T %0

TV VBRI & oMk, BIERD X 5 R
TRTW5Bo BRGNS I A L ThRCA
b, CoTHEL, bt T B S LRI
3, RIS L UChlt i sk, Ry vosEiT
REIA IR E S ¥ CHIERT 5o FURIME pES
HOEMERRETRIEY v ) Bk e e D, O Y voEikid
Teh, BOUMRICA Do MFEHDRIE Y v BRI
FTHEPREEEET D L, MBPCRETD L5185,
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Table 1.

KK OB 48% B0

3, BAEY v SERAMEORIIED R R I3 AT K
W32 EBRELTC WD, ¥ 78 77— P0iEAERIE
13, = 72wv7y—CUORBRIBLDOTIXR, 78
7 5 — SEEMIER T L oTHli S h, MEtE
L, FofEREEcEhotbolELLRD,

3. FEBHEAERRKSSBREEY >/ 2k

Y VoBROE O RBRE NFEROMD 2 4 713, R
BAR ¥ f RS 3 5 RE GB35 $ O TH
Do SR L e o HUR A R oM, IEY
VARRIIHET o C OBSE, HEENREL R LT
Ehbe ¥y 2z Y VEECIET AT I VIRED
TR BT T 2 E Y v 3Rke, ThboRIETS
HELREL, MlagsEsRT (lymphotoxin) % jit
L, Epiiar st s, CoBgy, MEmaREL
BLIFENRDo

CORMERHIE ST TELTARL D, BT v MHHE
AR R T L L, BRESHEGES Db D, L
L, = OB OBETIFICR 32 FY vo©
HA Nz CEbic 3 HEEERT 5 &, B iaamig
SHEBRATA v ¥V DEEMDIXT NS, ETF v b
oMo BEREE e, Y12 ) VIeNT ARG
VBV voBRE iz, Yv-Ub2 Y YORFET T3 BRHHE
BT 5 L, BUEEMTDEIh S, 02008
1, EHETFO1>THS lymphotoxin L LB b DT

Factors Released upon Interaction with Antigen

TR EHEZ DR TS H
ST A RNE L EE T L,
JEVE Y vosERIR g L iEle &
&, FlABOWEMRRET (media-
ter) HHHIT %0

Factors released upon interaction with 'a
Migration inhibitory factor (guinea pig, mouse, rat, human)
Macrophage spread inhibitory factor (guinea pig, mouse)

Macrophage aggregating factor (guinea pig)

Skin reactive factor (guinea pig)

Fo L EERTFO S, b

Products of antigen recognition (PAR) (inouse, rat)

DL Il Mmbh TS0, ~
7w 7 5 — DR IEA T MIF)
ThbHo MG TRIFSNICENL
v FOEEMBEE DL, ¥
F AEHBE DD C I~ F A
HEICEE L TSR T . EE
By O EEMIE, HURLRS
s bhbd &, lEELR<
o —75, IEH B EEM
13, MEOEEC b HT, &
HIPE DI A & 7 7 AFEH & 7O
Mo A2 %, ER BT
o DRAEY v R R I T
3, PUEMEFET B & B IREM
JaoiES Ik shb, ZOZE

Lymphotoxin (mouse, human, guinea pig)
Cloning inhibitory factor (human)

Proliferation inhibitory factor (human)
Inhibitor of DNA synthesis (human, mouse)
Chemotactic factors (guinea pig)

Blastogenic factors (guinea pig, mouse, human)

Interferon (human)

Factors pre-existent in cells
Transfer factors (human)
Lymph node permeability factor (rat, guinea pig)

" Cytophilic antibody (guinea pig, rat, mouse, rabbit)

Direct lymphocyte-target cell cytotoxicity (mouse, human,guinea pig, rat)
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BIE Y v SBROBEA TR 3 5 1E MR T (mediator) 13
lymphokine & IFi¥h, %< DRIBIEMXFHOET
HEATWD (Fl)o ZorbFbhiciElR T,
AxDERER1D1 200G FREETHIOLHD, %
PO ONRDEMN 1 OO5F EEFETS L 0 4 H
Bo Tod 2 ¥NIlaREEMN T (lymphotoxin), AR IL
A, BEEETFRThTh B b5F R EET 5,
S o OERERTOERBIEROET, BEE IR
Db TwWb,

EWRF OIS, BEMKIGOFHE Y E 2L TH X
5o MREECAES w7 ) v s X~ oRE Y
VSRR MER R ER L, WA RS M L,
ZOFIZOE LD B D, BEIEY v BRIEELIER
FLOMOTEER T T % o WEERTIRM I %5
BERORERCIER L, S 3e 5. B S e BEk
VR B L, S D N A U
B ABITL, R~ ryy —COWEED LD
Cicho TNHBDR 2w T » —D3EF 4 VYV — AKIBES
FErHB L, MEBER XOCLORMOMKCEEYO X
e EFRREY vk T A EERT L, mEHN
B RO EETEEL bR D,
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<7 w7y — DILREEE DR TR D & R R T
IERBEETOBBL, WAWARBTHEELTWS,

a) BIFERRH : ~ 27w 7 »y — DXPIRER Y voERkE R
WMTBOEMT BN, TOWFELTRDL ScE
EMEZBNRT VB, 1) ®2w 7y —D3HEAEED
AZ, HIRERECHIRE 2 #EFE L, X DD JWHET
Y VYRR, i) w7 w7y —OHIEYEY
& DIAZIIR LR, JRARSEAY RNA F 2oixfb o fifiask
PTHEE SR, X VAR D X WHE (super antigen) 12
MR Do i) 7w Ty — DY vV oSERIEMR T A Rk
L, VvEaFIc X oThliishiclE, ToHE
TR gD, BEOWTFRIAEENTER LTS
DEEZ LD,

b) FHERTFoOEROMS el FHRF, ~27w >
> —DBERT, < s w7y — DEMEERTF L O
ORGELED, FH<rwv 7 —SOBEIIELTS,
JEIE Y v oSEROBH T B IE R e Lo TRl S h TR
ftTs~re7, =0 KOX57d D TH
Do 1) KEXOHKEENMEOLE, ii) T4V YV~
AKIREEFE OB, iii) RIS 08T O bR -CE Al
fa (giant cell) ~DZ{L, iv) #HE O HFRF 4 KR
TR B MEIE . V) A VX —T 2w VDR,
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vi) Mfa#FISifk (cytophilic antibody) 2AETET S
L, ThHOMEEE~ 27w 7y — Do Ry PR =
DI RERD,

EFER~ 27 v 7 > —ORBEHETHE, Ty FOBA
HKROZE2THIAERCHEFELTVD ZER S o
DR, BIEY v EREWIETBHR L ORAE S
LEEMZDE, 7w 7 =D RELF T AER
OAMNRDB X 51Icics (spreading),

FrE b~ w7 > — DT, AERALICEL T
DEREIh TS,

C) Y E  EHb~ 2w 7 > — 03, FOM
RN CTOMEYOEEXIHT S, VATV TEHEY <Y
ARBETHE, 7w 7 sy~ VAT CHBEA
BRIAT %0 B HBIITEEELBBUEI VL L, FI
BEACEO~ 7 w7 7 — DOFEMEN LRSS, COEM:
MY~ ETEE= 27> —PHDY A7 Y THIL
BT 2,

Flfb~ 2 v 7 7 — 21 X 5 HEB PSR M R D 36
HEE, PUREREOR VLD TH B, kb~ r w7
7 — D CIXES R TLHE LT b, BIE Y v %8k &5t
THHIRE OREEFRFAS €S L, E¥~rw7 >
— DAY O RPN LSRR 2o X s e
B DX SINEADONG L I HMEY, REEHE,
WH, “reF, VAFVT, eALF IR, +EFV
TIARBIOBDLBEDOYANATH D,

VUL 2 ) VIEH VB IERGBEEE O KT LT 5 By
i, Y2 Y vREHRETE, BEBMRELD L
Nbbo ZOBIEIL, BIEY vERAHINT DR &
HLERRTEREL, ZoERERFrI>TH#MSh
w7 w7y~ UNRERT (pyrogen) # B L7z
DHEFEZ BB,

d) PIZFEMR : AP TAESICUBE X 3k <
T5 X5 PR Sh, HFERMA ST 5 L A
JEHRANE L R ABCE T ok~ rvTy —
1%, T R~ D, WA B~
Littr, LHE, EEMLox v R v s i 0B
RIS BCG o v ¥ OaEER XA, B
EEABIEOBNIAD 5 & Ay, FIURO D5 %G
HRTI IR T 7 —PDTF A VYV — ABERERIIE
LB\, 2 BHBICIGHEBERT I Iv T 7 — DD
WEEEIIE Y, BEENB S 25 onT, 58 %
RT ORI D,

Hilas G A tkc b HEMR RO EHMO R T, W
FERAE ML Z END Do RO, WHEER
B A B,

6. HBHLBMREORES5I 2BEREORG
WM EBER GO RBUC BT, TY v RE~< 2



498 WM B4k H10E
Table 2. Antigens, Thymus-dependence and Participating Cells in Various Types
of Cell-mediated Reactions
Prominent
> i H ~
Antigens dThy?dnils I artlci{)atmg histologic (,(;vz;gﬁon
ependence cells elements names
Insoluble . Rejection of
Ags? + T alone Lymphocytes homograft, tumor
Proteins, o Delayed
conjugates + T+M Histiocytes skin reaction
Proteins, Hyperacute
g T+M Hemorrhage .
other ? + & delayed reaction
Persistent, ? T+M Epithelioid cells . Granuloma,
insoluble Ags GVH
Proteins Jones-Mote
+ T+B Plasma cells skin reaction
SIII, -1
KLH — B alone Plasma cells ngil?rfx;ctgon
Prote:inS, ? T? +B? Basophils Cutaneous basophil
conjugates hypersensitivity
Proteins . . Retest
p b3 _R? . .
(retest site) ? T2 +B Eosinophils skin reaction

T: Thymus-derived lymphocytes.
B: Bone marrow-derived lymphocytes.

M: Bone marrow-derived monocytes.

w7y — DOREIEENTTHR DD, T ORISR A E
BRI HTY vREkE B Y v Bk E OB REECEL
FERFEOTWS, EHIETY vi3k (BEY vosmRE
o= THIE) AR & & L, EERT 2R
L, Bo2ofifadichbvyrsv 7y —YFRIEBY VR
HRERFMT 5o

FELLTTY VAEREHRE DRIENE & & LD,
7o A DI X0 TH 2 OFIIENOE X2 bh 5B
RO RIGHFIFEL LS (F2),

T B IE RSB OE Uy, T ORNIBEIC BT,
7e7y—PrTY VAREPIREPHELCREL, T
Y v ST b b LR L, Th DD
TV VBRIBREEY vosERE LTI A% 25, BiE
TEARIED T A b D IcDPURAES R AHBOLT,
Vx2zw77—=2LTY VB (RIEY vo8k) LHUR
L OHADKIEREL B, o CHOYHE L B
NBH, & OEACIIFRRCEEEFRAKRE S, Bk
O & 2T RBbh b,

~zwu7y—PORBITH Bl OEKE, BEO
BIERAR S BT 528, Z Tk, HEOhic, B

Y VoSER, FFHEIEER, IFERERT: & OB Bl SRA N B 5
T 5 SRR DD R I % 2 — v R R RS

b) BY VEROHE ¥ 5 UG

RS BT A IS MmbN T W52, 0
ZATDO—HOIDIE~ 7w 7 7 —PDRDITBY V3
HpEE oD LEL bR, RISHEOEZIIT Y v
R hH D, DX A FDHEIE, BEARC X DR
R a—v A e 2 —- P HERRIET A BRI Do —
75, Wfide BREZRIE B A D\ T b B IER R AN TR X
RTW52, ZOPRIERERFETHHDT, D
FICOREMIADBEIZB Y v RERORC XD THE L
HFDEEZ LIS

c) FHEIEERDOE T DL
(CAYEAEBAPEC X 0T, KR sk B s
LIFER BN OERINDZEND D, ZOHEAIT
%, IFEFEERO RIS RO L CWB EHE L
bhdo

OOV ANALIRCT 2 ¥ =27 94N ADKGIC
T, FHEIRER D B RSB LA~ O B T
ThHEREEIN TS,

e SR DB R R\ T, IR BRI L
BLERE O TCW5h, BERBRORRE LT v P TD
A, FHERERD B e ek o fila o B3 e

Table 3. Mechanisms Affecting Viruses

FEXTHRL D,
a) —EO MMM A HEHURIC R T 5 SUE
CROOPIFIRT Y vosEBRicx LB A 2% 58
<, TV VSBRIEG CHURBERRIIE B 88 & h

CMI: Lymphocytes + macrophages (mousepox)
Lymphocytes kill virus-infected cells (mumps, adenovirus)
Antibody + complement kill infected cells (rabies, arboviruses)

Antibody +macrophages destroy virus (vellow fever)

Bo
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hET D, CORGIET Y vSERic KT
H5LDTHY, TV VAHOE®RRTFIC X
DOTREMBEIAED SR, 7F7 4 FF>
—DRBLFET X 5 2 hbORIfaBEE
BBEIC X2 TR TR L~ &
EZzbhb,

d) FBEROE E 5 KG
BEEPUFIC T2 B ARG 21T
T THOT 2 4TS5 L, HEEER A S
e ERADRE Z L h B,

7. 74 L RERRE & AR

oAV A SRR AR RTEOD 1
DTHBN, VAN AEBIITE—D %
— 3L, HaADY A ANARDONTER
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Table 4. Possible Patterns of Microbial Parasitism

1. Microbial Ag like host Ag: “Antigenic mimicry”
No immune response, danger of autoimmunization
2. Microbial Ag induces Ab but not CMI (most CHO's)
No cure of intracellular infection
3. Microbial Ag induces:
a.CMI
b. Tolerance
c. Blocking of CMI by Ab
d. Destruction of lymphoid TDA Non-specific “anergy”

Specific “anergy”

Tuberculosis ( 3 a)
Leprosy: tuberculoid (3 a)

lepromatous (3 b, c,d ?)

IREFDEBE LTORZ~ VA bR
%o TTTHMEGIZHFTE L X 5
(#3)o

Leishmaniasis: cutaneous(3a)(3b,c,d ?)

kala-azar (1? 2? 3b,c,d ?)

Histoplasma, coccidioides, blastomyces ( 3 a) (rarely 3c¢)

a) FFREVANART T/ v 4 LA

TRHDY AN ATREREINBREEDORL LT\ 5 E)
DY VRERIL, REBEEPITY A v A RYBE I % i
T 5o

b) SV AKy Z AW ILA

RIEFHDY Vi RRE~ 7w T 7 — DL RNY A VAT
WLV AN ARG OBIECERT DL EL bR
%o

C) HRBEVANLARLT AEY L LA

CRDDY A NALTERG S M, bk whitko
B xoTHEIR,

d) EET A LA

ZDTANADESE, vANARLEMAIL~Y 2 w7 5
—VLPEOEBEC I OTHEIRD & EAVRE IR T
Who

e) HE~DEER Y 1 LA EDE X X 50Tk
7o

THURTANADIDTHLEY VY FEAY AL AN AR
v ADRMPNCERE L, 24 KR v v SRl e 3
)< cyclophosphamide #*# 45 3" % &, DI
EAMZ bR, YT ARXEEDVB, COEE, VAL
AIERCEET Do LI DT, ThbDRENLR
PRIy ARIER Y vBkeBATS &, MENRE
LIEECT 30 Tiobhbd, MEZBERIGOREE, £k
ADTHBo VANATIRERIEE OFiETZ & TR
FIEDG|EHHOL D, VA AHGOHMBaRE LR
IOTERZ O ERTOTIZIRV OIS, < v
AD Y VSFREENRAEBE 2 7 £ v A (LCM) o ez
WThHBEShTW5,

8. REBEDYA T EHMIBNMEMBREEORB

FIEILE DUl T B 5 YRR & 2 i /G35 M
DR IGE RO, MENMAEDRELFELE2Z TH X 5
(#4),

PURMEDOR S L PR E oM X 2T, £ T H5%E
BB RIDTL Do a) MAMHMEER &L E 22
FA—DHFEMELFD, MEEENEL P4 (anti-
genic mimicry),

b) BEHOTEIGESOZOEEL, Mgkt
BEOERI L WEH. DX 5 eBlgux, KMl
HTh B EBEHIFICOWTHIEIh T b, 2D X5
T, MBANEF AR ED YR T o2 L BT & i
Vo

c) %< OEEHPIRIMaMEAEY RIS, Th
XD THEBA T2, RRFCREEAEOEA, 3T
BT X 5 Mot R OBRE D B\ ix R Y v 2
REFUROWENC X DI MR BR e 2O &
BT EBHD, D5 BT BOMEN L
5o

R RIS BT W EITh D, &
R O TRERE OB A IH S h Do BRSO
BAECh, BEBRREFEL X 5 nEEDOREEAN LT x
4 7 (tuberculoid) 73% 543, MEFEAMELHAIT L5
fifatE o E & Bbh s X 5 fe b FURR &G H:
(specific anergy) ~ Kt itdrx £ 7 (lepromatous) %77
T Do S DICHRGE ORI, K FEER DA
TENET, KERE T 0 £ & (nonspecific
anergy) ~EfEYZ LD Do
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B4 Yo~ =T DS, JERY/ tuberculoid
I b ERT X A4 7 & lepromatous L &R X A
TR b Kala-azar OBAIE, BIEELAEUEX
Bz LAY, T OREIXBHETILIS VW,

SRIEFGREUED T BT LT B AR Yy (tubercu-
loid) O¥A, VU vEROBESMEEEOME~ LD
WD EEXLN T\ Bo —F, AT ¥ O FUE YR
(lepromatous) DAL, 1T & A & IBIERGBHEGEITK
ST, PBEED LT T, M OB FE
L, oS CIRERR AR~ &

JE R R IEIH] nonspecific anergy D fr, (MK
e Y VAREROBEE R IMIHT 2 BT NFET D LA S
RTWBR, FOKRBIITREM TS o Bll, FERE
D% OFT, IR LIPHIRC @ < H2kie T v

B S48 % 10 F

VASEROFEENHE X T\5 (Suppressor T cell),
COMEWERAE ST Y vAROKHET 2RFI 2T
BIFIEDH DL DIMHEh 3 £E 2 b %, lepro-
matous HOFEBEOMBHERDOND VY VB
TEMERFL, Ox4 70T Y VR BROME LD
DTHHAERENE L b,

9. & » Y (=

WA, A A b M BARBLTh
%o BUE, bhbhiLofEL L EWANT I LRET
L7aEnh Thbo FMMAIE b b, REDERC
BET 2 M IEB by, L oRENGSh, E
TR IR CO AR THS 50
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