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EXPERIMENTAL STUDIES ON TUBERCULIN HYPERSENSITIVITY

—Immunological Significance of Leucocyte Migration
Inhibitory Factor (LIF) and Macrophage
Migration Inhibitory Factor (MIF)—

Yusaku MATSUTI* (Director : Shunsaku OSHIMA)

(Received for publication January 30, 1979)

Both the macrophage migration inhibitory factor (MIF) and leucocyte migration inhibitory .
factor (LIF) in guinea pigs vaccinated (V) or vaccinated-challenged (VC) with heat-killed BCG
were studied in relation to delayed type hypersensitivity, and the results were compared with that
in normal guinea pigs (N).

Macrophage inhibitory capacity was determined by direct and indirect migration inhibition
tests by J.R. David. Leucocyte inhibitory capacity was determined by direct and indirect migra-
tion inhibition tests by M. Sg@borg.

1) Three kinds of PPD concentrations (20, 40, 80 pg/ml) were used in the culture media of
lymphocytes obtained from sensitized animals (Fig.2). The migration indices of MIF and LIF
were determined at 24 hours (Figs 3 and 4). These conditions were established on the results of
preliminary experiments.

2) The results of both the direct macrophage migration inhibition test and the direct leucocyte
migration inhibition test showed remarkable migration inhibitory capacity not only in the V-group
but also in the VC-group(Table 1, and Fig. 5).

3) MIF and LIF production of peripheral blood lymphocytes were tested by using the indirect
migration inhibition test. Both productions were remarkable only in the V-group, and MIF
productions were weak in the VC-group.  LIF productions in the VC-group were not demon-
strable, because migration promoting factors accelerated the migration of target cells in the test
involved (Table 2, and Fig. 6). ‘

4) MIF and LIF productions were determined in the spleen cells and the inguinal lymphnode
cells of the V- and VC-groups, and compared with the V- and VC-groups] of blood lympho-
cytes by using the indirect migration inhibition test. The results showed that remarkable MIF

productions were seen in the lymph node cells of the V-group as well as in the peripheral

* From the Chest Disease Research Institute, Kyoto University, Sakyo-ku, Kyoto 606 Japan.
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blood lymphocytes. On the contrary, the spleen cells of the V-group did not produce MIF at
all, although remarkable MIF productions were seen in the spleen cells of the VC-group.  On
the other hand, MIF productions of VC-lymphnode cells were as weak as the production of the
VC-peripheral blood lymphocytes (Fig.7). LIF production of spleen cells and inguinal lymph-
node cells were remarkable in the V-group as well as in the peripheral blood lymphocytes.
However, LIF productions of all those cells in the VC-group were not shown, because the
leucocyte migration was accelerated by unknown factors as in the results seen in VC-peripheral
blood lymphocytes (Fig. 8).

5) Peripheral blood lymphocytes of the V-group incubated with anti-thymocyte serum reduced
the productions of MIF and LIF.
incubated with anti-thymocyte serum lost not only MIF producing capacity but also the producing

These results suggest that MIF and

In addition, peripheral blood lymphocytes of the VC-group

capacity of migration promoting factors (Figs 9, and 10).
LIF are mainly produced by T-lymphocytes and that the migration promoting factors are also
produced by T-lymphocytes.

Tt was demonstrated that LIF plays an important role in delayed type hypersensitivity as
does MIF. However, immunological behaviors of both lymphokines were somewhat different.

This difference must be investigated in a future study concerning delayed type hypersensitivity.
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M.LF. & L.LF. oW CERIIFRELIT R, BT
7 vAF—RIGCBS 5 2 b o “Lymphokine”
D ERBCONTHEEX LD THRET 2.

2. RBHESIURBRAE
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H¥K & .8) % Freund 5847 22 -3 v b (Difco
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BHEL7C6% 7% A N5 v 176 LREEHNTRS L, 60
5 87C D7 T v EDOHCEHE Lic, & OEIETHRIL
BRI TECIES 5 72, EEH (buffy coat cell)
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87 buffy coat cell io& Fh % L&A MEKIL 45~54%
THDI,

8) RIBMY v EROSEEL R N, VEBIO
VC HDEALE v PR~ VINES R OISR X
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iz, V) voiBik Eagle MEM % i\, 5500 75
(1,000 rpm, 543fH) T2EMEE L /-, trypan blue
dye exclusion method TR A HEE LIz, V v
BRI 5~10x 108 fil/m/ < fiix, 20mM Hepes %4
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7 7 — Dl ELIERER B X O A G E LR BRI gt L
720 AR DEEIL TN CTEREMC T o7,

9) E¥E~s w77 — DlEERIERE: David 590
DI K U CfT/eofe (Fig. 1), W L7z Hanks ¥
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%, 56'C, 30 CIEEILL IEEBmE % 15% &tr
Hepes-TC 199 T packed valume o 10 fFEICIFHE X
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Wi, BEDO—TTDOEMELD S OB L TEE &
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TEMEND~ 7 r 7 7 — DR EE SR, WER, &
FEEEAAOFCIERL, Pr—Y v I R—R—ZBELE
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7 7 — U O (migration index) (kAT H TUE
BTFE LIS,

Migration Index(M. 1.)

__PPD % inz /o 55G O
PPD % iz 7o\ & O ERE
SPEERERIL 6 ROEME D LRCEL B Ui,

10) E#EEMIR#EZE P (k5B Bendixen and S¢-
borg® =10 o FFEic #e U CfTis o7 (Fig. 1), N#E, VE
BIO VC o RKBMAMERE, 56C, 305 HIEEME
L= E#BIiE% 15% 41> Hepes-TC 199 G packed
volume o 10 fFEICIF X108, BMECEOEE <
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BT 6 ROEME 2 b B Hr BAFEHL T
migration index %7,
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TIE L Hanks T LI-IEHELEy b OEE
B a B E S 25 » 7o, Mackerness-Type
chamber 1213, NB, VBRIV VC HEoFMIMmY v
AEREPUR PPD(20, 40, 80pg/ml) %z T Lic b
%, Zic PPD %inx /o CRER L BiE, 3L OERM
iy v <%k ATS -C preincubate L 7-%%, i PPD
(20, 40, 80pg/ml) H Nz T Lic k1S, FiodiE
PPD %inz 7o\ THE L EEX L, 37C, 245
MR L CEMEN D~ 27 v 7 » —OREES R, F
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7 m 77— DR BN e RAE DR Fig &,
Mackerness-Type chamber 7= L, EHI&E S @AM
WA ST, FOIERRE L 6 ADOBMENOEK
{E#EATFH L C migration index %Rz,

13) Mflilas v v GifllaxAuichEkc k5 < 2
v 7 7~ Dl R X OV A BN IERB: N
B, VB kX0 VC Hof&Mil, v v fiffifazit
WU, &A% 1x107 fH/ml Chiz, FEEMELI:
EWBIEE 15% %4t Hepes-TC 199 ¢Hi PPD (40
pg/ml) FEhnEtds X OBUR PPD JRiRMFRC S, 37C
48] CO; incubator TSI UTc, ¢ DEEHE L%
WT =7 r 7y — WERIERB R X O EInERGEE 1
ABA T2 T, BMilgs L0 v fififao MIF g
g e LIF AR > TR LT,

3. ERKE

1) ERsHfE s X0 RBmAnikcs$% PPD
ORI ERIC DWW T

20pg/ml, 40pg/ml, 80pg/ml, 1004g/ml, 200pg/mi o
5o PPD BECoWC, EiilaTtd 5IEH €L
v b OJERE B X ORBIA B3 5 IpH:
FRAEERIER 2R, ToOREN: Fig. 2 iRl
Too EERIMIaN RS HMila0%4&, PPD 2 EEREC
75 HIZHED> T migration index 73 AT AHA 23& 5
., PPD & FE 7 200pg/ml %3 5 &, migration
index 12.78% &7t 0, BB T PPD 2 X 2 IR RAYE
FERIETERARD b i, —HRMBIMmEA MmOV TiE,
PPD #:fEAY 200pg/ml (23 LT % migration index %
101% T, PPD = X 2 IRERMBHER LRI 320 5
Nighote, DEDOERBAENS, =7 r 77— ik
PELIERBRIC B 5 IR BLE & LT PPD 2\ B,

SRR
DN

DN

Z
%

S[[99 180D Apng

DN

S[[90 91EPNXD [BOUOILISJ

QAN

NN

N

20ug/ml

40pg/ml | 80ug/ml

100.g/m!

200.g/ml

—PPD conc.

Fig.2. Effect of PPD to the migration of perifoneal exudate cells

and buffy coat cells.
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PPD pjEEgHMiac 52 % SRR T 51
®», M PPD 4 80pg/ml LITF&7s X 5ICLic,
e NEEC V7o PPD BEL, <7 r 7y — Dl
PLIERBR DS A S, BAMmMRIEGERIERBROBE S, 20,
40, 80pg/m! o 3FEETH oI,

2) <7 w7y —olEER B R X O A mEREE R
IERBR DT DEEFERE ] & migration index & o
BatR

Ve IR OB IERES T 57, HBE L

migration index »3{5 5 AT LB B EIC DWW T
BRI % T2k, 9, NHRIOVEDE LEY M
BERIR L 7o s A A B 35, PPD 40pg/ml
BRI LIRS b e e 250, 4FERY, 18,
2ARFRIIESSRE L EERC X B < 7 v 7 7 — DMEEMIEE
Eaa g2 L, &MERC o\ C migration index % JE
L, Fo#uL Fig.3 WikLi, T7abb, N,
VEOWTR S 280, 4R, 18R & B O
@& & i migration index WD AN R b
7273, 18H:A @ ¥ 5 & migration index X7 L71-fE
Ligote, IIENBER L OVEOELE y F2BERIL
TR AmERICOWTh, EERC X 5 EmEEER
IFRER A FEWE Uiz, $7cbb, RMMmAMmEKZ EAEC
=k, PPD 40pg/ml »¥EINLICHEKF T, thth
2R, AR, 18WR, 24REREEEEEL, AREREICOWL
< migration index #GE L7z, = OB#HIL Fig. 4 1
FLtze NEE, VEOLTHIZOWTHERESHMED
Ba L RE, 2 BEEIDs B 18I & TIL SRR Dl &
L 41z migration index O TGRS BRI, 181
R ZRE LTl & Tootc, DA DR HEHE
13, Do~ s a7y — OlGERILERBR R L O EIEGE
SRR 1 ERBR oD 35 R[] 2 24 RIS RAE L 7o

3) EHEEIC LB < 27 e 77— DHEM IR LU
A ke R 1A

VERIO VC B0 =Ly FabERLE HiEE

s & OVAAEI A Bk A F s CEEEET X 2 EER,
1ERBR A (T, B P> PPD B 20, 40, 8048
/ml > 3FEIE, HEIEEEN24ANRTH B, ML, NFf
2 BE RS A X ORI AIMER TH 5, EHE
BoSA, Bl VI VOB el X
ORI A MER (Vi &ps) th b, VC BTk VO
BEoMEES MR X ORI AmER (VC Mg & if.5)
THbh, NETLERELEy FOEEEBHMER L O
FMmEAmE (N IEs) THDH, T OEBREFIL
Table 1 X0 Fig.5 wiRnlL7, BEEIC LA~ R
7 5 — SWFEML I BR D54, VHED migration index
1z PPD 20, 40, 80pg/ml DRWPWEIZ >WT T h T h
38%, 36%, 34% CXIREED 100%, 91%, 81% L Ik
LT EENHD bht, ¥ VC BieounTil,

R WELE W E

Direct macrophage migration inhibition test

% O0——0 Normal guinea pig

12: —@ V-Guinea pig

110 |
% 100 -
g
- ool o——o\o/o
= 80f
.2 -
=
g L
— 50 -
= |

0 { | { I
2hr 4hr 18hr 24hr
—— hour

Fig.3. Migration index of peritoneal exudate
cells from N- and V-guinea pig in the presence
of 40pg/ml of PPD after incubation at 37°C
for 2, 4, 18, 24 hr.

Direct leucocyte migration inhibition test

% o—o0 Normal guinea pig
120 06— V-Guinea pig

100} O/O\O\o

o]
(=
T

Migration index
(o4
<
T T T

0 ! ] I 1
2hr 4hr 18hr 24hr

—— hour

Fig.4. Migration index of buffy coat cells
from N- and V-guinea pig in the presence
of 40pg/ml of PPD after incubation at 37°C
for 2, 4, 18, 24 hr.

PPD 20, 40, 80pg/ml DAYEEE T migration index (%
FREN44%, 43%, 44% & V FEOHE LR
BT L CEETH O, FARBIEmEkEHVTH
BRI R A 1T D7, F ORI Table 1 %
IO Fig.5 @Rkl Xk iz, VT PPD 20, 40, 80
pgl/ml DOEYPEEEZ O T, migration index (XL Fi
48%, 49%, 59% &\ T bXREED 103%, 93%, 95
B U TEETH DI, e VC Bie>w Tl PPD
20, 40, 80pg/ml D#YEEECT migration index Xz %L
nA47%, 36%, 34% TVHOLE LFEE, B L
TEMETH o, Lo, VBRI O VC HD
WREE b, EEERHEG<s v 7 7 — ORI
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¥ X O BMBEREER LRl W, FolEER L
s bR, WMEORBNTFITTHILERLICLDE
E2bhb, Ui UEEEC X 50 ERIERRE, NIE,
VB R L O VC BEofRHcDWC ERflE &7 5 N
Ba, Vi, VC #ilEss, thZhRic o fEREo
MaTh B L E BT, Vv EREERITS BAE T
S EET B0, ERENM DY v <FKD lymphokine
EAREOZAEEER L TV AL D LIEE VW, $72
b bEEHE T lymphokine LIAMC HiLfA® B 5 idHL

Table 1. Result of Direct M. M.I. Test* and
Direct L. M. I. Test** of N-, V- and
VC-Guinea Pig

PPD Mlgra?;l; index
Method conc. °
(ug/ml) N \ v \ vVC

Direct macrophage 20 100 \ 38| 44
migration inhibition 40 91 36 43
test (M. M. L. test) 80 81 34 44

Direct Leucocyte 20 103 48 47
migration inhibition 40 93 49 36
test(L. M. I. test) 80 95 59 34

. I mean migration area with PPD
Migration index=_ = migrgation area without PPD < 100¢%2)
* Target cells of direct M.M.I. test are peritoneal exudate

cells which are obtained from N-,V- and VC- guinea pig.
** Target cells of direct L.M.I. test are buffy coat cells

which are obtained from N-, V- and VC- guinea pig.

%
110}

100~
90+

[e2]
(=4
—

Migration index
w
S
T

0 1 ! |
N \% vC

Fig.5. Result of direct M.M. I * test and direct
L.M.I. ** test of N-, V- and VC-guinea pig.

Mean migration indices (M.I.) of peritoneal exudate cells

(O, A, [ and buffy coat cells (@, A, l) in medium containing

20 (O, ®) 40 (A, ) and 80 (), pg of PPD/ml.

* Direct M.M.I. test: Direct macrophage migration inhibi-
tion test.

** Direct L.M.I. test: Direct leucocyte migration inhibition
test.

337

FEHAEE PO LEETE e, DL 5 7eH
a5, VEE, VC Eo lymphokine o pEARER FN
% HERT, WCHBERC & » e AR El L,
4) MBI =2r7r — OWERLERRS I
A R0 R 1 SRR
VER IO VC BoEL vy Fvb I FEM
Table 2. Result of Indirect M. M.I. Test* and

Indirect L. M. 1. Test** of N-, V- and
VC-Guinea Pig

PPD Migrati;r)l index
Method conc. °

(pgml) N ; v vVC

Indirect macrophage 20 103] 78 88
migration inhibition 40 108 71 96
test(M. M. L. test) 80 107 66 76
Indirect leucocyte 20 107 78 | 127
migration inhibition 40 110 65| 137
test(L. M. 1. test) 80 95 64 | 127

mean migration area with PPD

mean migration area without PPD < 100(%)

* Target cells of indirect M.M.I. test are peritoneal exudate
cells from normal guinea pig.

** Target cells of indirect L.M.I. test are buffy coat cells
from normal guinea pig.
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Fig.6. Result of indirect M. M. I. test* and indirect
L. M. I test** of N-, V- and VC-guinea pig.

Mean migration indices of normal peritoneal exudate cells

(O, A,[D and buffy coat cells (@, A, B in culture superna-

tant from peripheral lymphocytes of N-, V- and VC- guinea

pig incubated with 20 (O, @), 40 (A, A) and 80 (], B pg/m!

of PPD.

* Indirect M.M.I. test: Indirect macrophage migration in-
hibition test.

** Indirect L.M.I. test: Indirect leucocyte migration Inhibi-
tion test.
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y vz PPD 20, 40, 80ug/ml #FhFHIEML,
37°C, 48 B[] CO, incubator THEZE, F DIk LG4
B\ THIBRC X B3R IR By i L, SR L
T, NEX 07 KBMmY v Bz HE PPD 2y
U, 33 L7858 B2 Vo, BAIE G50 1o A
Jal Lz, EgzLzy b OEEBHEMRE H50ik
MM EAMmMERA AV 7o, T DEBRBGENY Table 2 X
O Fig.6 iRk L7z, Mk s =2 v 77— Uik
PR IEERER 084, V B0 migration index (¥, PPD
20, 40, 80ug/ml DEFPEEETONT, FHFNT8%, T1
%, 66% CTxXIMBEED 103%, 108%, 107% & .U CEfE
THote, Fi VCEHZoWTix, PPD 80ug/ml D
FE DR D %, migration index % 76% & 5B D 107%
L UCEER RS, Ll PPD 20, 40pg/ml 0%
-G migration index TN Fh 88%, 96% TXIR
D 103%, 108% & Huilgz LT ed T #5357 IERE
BB T ER DR, —77, FHEERC X % BMERE
SERLIERBR DA, FORMEL Table 2 KRLAcX S
1=, VEETIT PPD 20, 40, 80pg/ml DAYLERTONT,
migration index 13 FNTNT78%, 657, 64% L\ T
LHBRED 107%, 110%, 95% ikt L CTIEETH o,

%
120

T

100~

30—

Migration index
(=2}
[
[

Diameter of
skin reaction

-—30mm

20mm

10mm

ollo

W ESHLE FE6T

F7- VC #izou ik PPD 20, 40, 80pg/ml DAYLEE
“C, migration index {3 FNFh 127%, 137%, 127%
TUFRORREED 107%, 110%, 95% L CHE
THDTz, M EDOBEEL, VIRCRE W TUIEBMLY v 2
Bk& PPD WEinksss Lisdnciy, Ewer®y FOEE
Bl X ORI E MR 535 B IER T2
LT ERRLTW5, ¥ VC TR W» T,
VL2 ) VIREDSEEEM: (1742 mm) A 7x L7z (Fig. 7
F XU Fig.8) @b b?, EFHEREHMEE
Biile 35~ 2 v 77— OHEERIERTFOEANVE
W LES TH DI, —J7, IERARMIMLA MR 2 509
fak Uicd, WEEMIEEAEAORT, Auic PPD
JREE 20, 40, 80pg/ml DULNFTHIZ I T & REFH
NEDBRI, 0k dic VC BTk, HEEkcks
~ 7 n 77— JWEER IERER T L OV EGEEE REB ClE
FERIEETFOEAIMI S LERE TH D, £ T
VC Bl kAT EE MO GNG M2 <% B
0T, MR L0 vgififaz AvC, MR %
< 7 w7 v — Ul IR X OB IMERGEERL -3
HERL, VIR IONFOMANS LY v Fiffifa
LR LT,

O——0 Spleen cells

4L—-—A Lymph node
cells

O---—0 Peripheral
blood
lymphocytes

m—--—8 Peripheral
blood
lymphocytes
(ATS treated)

N v

vC

Fig.7. Macrophage migration inhibitory capacity in the culture
supernatant of spleen cells, lymph node cells and peripheral blood
lymphocytes which are obtained from N-, V- and VC-guinea pig
and result of tuberculin skin reaction (Indirect M. M. I. test*, PPD

concentration 40ug/ml).

Mean migration area(sup. with PPD) X 100(%)

Migration index=

Mean migration area(sup. without PPD)

* M.M.I. test: Macrophage migration inhibition test.
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Fig.8. Leucocyte migration inhibitory capacity in the culture
supernatant of spleen cells, lymph node cells and peripheral blood
lymphocytes which are obtained from N-, V- and VC-guinea pig.
and result of tuberculin skin reaction (Indirect L. M. L. test*, PPD
concentration 40pg/ml).

. . s _ Mean migration area(sup. with PPD) o
Migration index =g migration area(sup. without PPD)XIOO(/o)
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* 1..M.I. test: Leucocyte migration inhibition test.

5) ViR XU VC FEo [iilE, By v afiiE
BLORBMY v < BRABOHBERC I~ 7R
7 7 — O R

VERS IO VC BEoer vy b2 HERER LI,
B Y v < #ififads X O KMEM Y ~~<3k% PPD 40pg/
ml L, 37C, 48#fH] CO, incubator TE:HE, %
DR FEAAVTESR L e v P OERSHRAE
i s LBk X A<= 2 v 7 7 — O HEER 1R
ZEE LI, WBE LT, Nit»LECHME SRy
VA, ks X ORI Y v 8k% PPD 40pg/ml %
TRINLTHEREL, o EFERAG, £ OEBR
1% Fig. 7 R L7, Mfilao$E, VIEO migration
index 1% 112% THRIBFED 117% LizgR CETH D7,
%7-, VC B » migration index 1} 762 & WFBHAC

L THBMTEMETH Ok, B Y v Ef0%E,
V#®D migration index 1% 69% TxRIED 111% 2tk
LTE(ETH D, F7o VC FED migration index (%
86% T, BRI CTEMETH o7, VEEL T
5 ERTEETH DN, KRB Y v~ BRDHE, VEHD
migration index {% 71% T, WIBRHD 108% LIEL T
B S 2 EETH D, Fho VCHED migration index

r96% T, ML TEETH ok, VEE
B9 5 L EETHOl, ULOBREND VEORE Y v
ASEHIIEC I T, FW e MIF EERE RO bR,

RIBIMLY v ~HROBE EITEAEEDERK LTy O
B S AR DML IERED A B ivic, —T7, VDM
WaoEaE, ENRThBERELEy FOERE
R DO WERER 11 23GRD I ol FR L D, A
12l MIF pEARE A5 Mlans s ATt ol s,
BAECIELBEE Lol D EMEE S i, KIZ
VC BHZ R TIE, BURY v i & Rmm Yy v <5k
3 & BT VEEE HlE LT, MIF BEAREDS BT LTuwic
A 53, AT OW T, T VRl L <
EFe7r MIF BEARER RO bhvic 2 LIXFBREVGRET
Bb, THbb VOB Y v AHieRig e H ok
MIF FEdfigs B35V v _Ek», “challenge” &\v5
MBI L CCcERSh b0 LIS, 20
HEMATMT 5 HEE LTk, “challenge” #%, &¥HIC
W ASEAR L VEEOBIEC I LT 3 foERE S
ZENIBR T D, Fio, I DIEKR LA RIRCIE SR
OHWHEN Bobh b, o VC oz
ESWHRPLE LI LD, ERAY A2V VT UAF
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— DIEEEEEFETHECIBEENLHER L T, MIF
PEAE AN B P R ST DR TS E 2
bhb,
6) VIHI o VC Bopifiia, FUEY v -Hidiia,
F L ORMM Y v ERE AV HERT X 5 Ak
e RH. 1 BN
VBRI VC o L2y b HERI L i,
B2 Y v fifilat X ORMIL Y v -<8k%, PPD 40pg/
ml L, 37°C, 48[ CO, incubator TIt#, #
DEFBFELRAGT, EHeL Ty b OFMIMLEMERE
ERla & Ui X 5 B mEklsE i -5k % £t
L7z, SMBIENFE2 SR Ma, Y v < aifilgsks
FOKMIM Y v -Bkic, PPD 40pg/ml A ¥RIn L CELTRE
L 7cBsa% i a FV o, £ o ERRpEY Fig. 8 IRL
too MMM OBA 1L VEET migration index % 76% T
SHERED 96% L UEME TH D7, Fio VC HED
migration index [X177% T, MBI L THL 2
BETH P, TiohbERlEE{GEFRR RS bR
oo FURY v Hififan4, VAT migration index
WX 75% T, xR 92% LILLTEMTH D, Fio
VC ##T migration index 1% 128% T, SIBFEILL
THOLNCEETH DI, Tinbb VC BETIL Ml
DOHE LREE, EEOREN A bR, REMY v <5k
D4, VIEET migration index 1% 65% T, XREED
110% LU CTEfETH b, —J5, VCHFTIL migration
index 1% 137% T, MBI LILL CGEETH O, Tix
b VC BECIZEMIE 3 X OV v fiflifa 0% L7
K, WEMGEER RS bivic, P EOFBREH D,
VHEOMaRs OV v @ifliac s\ ik, R Y
VSRR LREE, #B7e LIF BEAEREDTRD b,
—7J, VC Folgiilas L O BB Y v iiflife, ok
I Y v BTN onWT, Sl Th 5IER
Ay P ARBIELEROWERER SN RD biie, =
DR VC oy, FURY v« fifilgs L OR
I Y v <EREHIEHR TH % PPD ofEfilic 1 >T,
B RS LIF & mBathic, Amaokd e ERrF
PHEEL T DI EE2 bbb, Ticbhh LIF @EL
MINLVEEORMIML ) v <5k, Bilal X OREEY v 1
MR ey, VC BT LIF pEAfimc el
THIHRIIEBD Z EMNTE hDT,
7) ATS W#E#%Y v Bk MIF kX0t LIF pEA
gz o T
JBAE Y v SERESHGPUR & ot S5 solu-
ble mediator, 1z MIF (3 T-V v B bEELIND
EWV S REND H0-20, T LIF & X O'EIMmEkEE R
EERTFL T-) v FknbpEd Xh b soluble mediator
THHNENRANL DI, ATS AT VHE X
O VC BEDORMIL Y v < ERA B L7z,

W b E E6F

N#E, VHR IO VC B RKEBMY v BRIZHR 4
v, ATS(1:10) 548, HEFIER =1+ MK
(W) 15882 BA L, 37C, 4547 preincubate L
7o1%, Hepes-TC 199 T X {#E#L7=%%, PPD 0, 20,
40,80pg/ml YL, 37°C, 48] CO; incubator ¢
B, ok bEERWCCEEREZHMES LOXK
Wi EmERAEMaE LT, Mkl sz<re7 >
— iR IR B s & O M BRI R IR AR & i L7z,
NBE LT, NB, VHsIO VC HoRMBImY v
~ER% ATS e, PPD 0, 20, 40, 80pg/ml %3
IMUTEE LS FEYAG, BERcLs~<s e
7 7 — DR IERBR D 56, oy Fig. 9 1R
L7z, N#o migration index |3 PPD 20, 40, 80u4g/ml
DEWE DT, ThTh 98%, 98%, 95% TxIH
(M fLB) BE D 103%, 108%, 1077 &L U TiizREED
BCH ot = OEET ATS BT EGMETH 5 IE
HWEAE Y b OREEBHAEOERCEELRIT X )
Dl EHRRL T D, VEIIROWLTE, PPD 20, 40
pg/ml DAYPEEET, migration index (LT FIF L 86%,
87%TH v, MNBEEDT8Y, TI% L L TTNTEET
Hote, Tibb MIF oEAREr ATS AHIZ L2T
HERLICEEL b, Ll PPD 80pg/ml n& X
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Fig. 9. Influence of anti-thymocyte serum(A. T.S.)
on the production of macrophage migration in-
hibitory factor (M. I.F.) in the N-, V- and VC-
guinea pig.

Mean migration indices of normal peritoneal exudate cells in
culture supernatant from peripheral lymphocytes of N-, V-

and VC- guinea pig incubated with A.T.S. (i) and without
A.T.S.(__—D.
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migration index 1% 77% T, ®BHD66% L1 TH
fETIzH DA, OfEE NBEOE L il % & 00fE
fETH o1z, Tisbhb MIF EAGEL ATS W X D
WETL7zAs, 7ok ATS [T Lo THEL nporiciEEN
BIEL Qo2 AR B cH o, e VC IR
>\ T, PPD 20, 40pg/ml o 4 J& £ C migration
index 127N FEN84%, 95% CTHHBHED88%, 96% L1z
IFREDME TH D1, L2 L PPD 80pug/ml DBAIL
migration index 13196% T, XMBHEDT6% L L THL
PEEETH D, Tibd VC FzowTd MIF
EEAEREIR ATS AEhC K> THK LA, —77, AT
X B EAIMEREERILRBR OGS, £ oL Fig. 101
KL% NEED migration index |1 PPD 20, 40, 80pg/
ml OHAWEET DOV TERER 9%, 120%, 117%T,

KBREDI08%, 110%, 95% & Hilk L CizigAtkoE%
RlLicz kix, ATS A ERBHEMRO 5 LRk
BRI TH 5 IR R M EIER O A RIT &
Teole T ERRLTWA, VERZ DWW T, PPD 20,
40pg/ml DFPEETENRTER 9%, 110% THBHEDTS
%, 65% LB L CEETH Ok, Tl LIF BEL
R ATS AP Lo TH%k L%, L»L PPD 80xg/
ml % & migration index [$79%C, SEEED64%IC
LU CEETH Ok, ZOEENFEOMEE LT % &
PREMETH DO, T7ebb LIF pEAERT ATS A
X TRES Lieas, 7ok ATS i@ Lo THE LD
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Fig. 10. Influence of anti-thymocyte serum(A. T. S.)

on the production of leucocyte migration inhibitory

factor (L.I.F.) in the N-, V- and VC-guinea pig.
Mear migration indices of normal buffy coat cells in culture
supernatant from peripheral Iymphocytes of N-, V- and VC-
guinea pig incubated with A.T.S. (M) and without A.T.S.
o—n.
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FIEMENERE L T e A RTRME Th D l, Eio
VC Bzt PPD 20, 40, 80pg/ml DRPEET,

migration index (X FHFh 107%, 94%, 99% THER
BED127%, 187%, 121% & I L CEMmBEREE{RENF
FIREE LT, TiobblERERT oEEREL ATS
M Lo CTEE LI, M EoREE, VHsIO VC
BEOFMIM Y v <BkE ATS TUET 5 EI2L D), V
BB I OVC BEOFMIM Y v 35k, HE PPD T
i3 % MIF, LIF & X O° (gl (SE R T oEA:
REDY, BHICHE RV ULHA LI 2R Th0EE L
bR s, VIR 2Tl PPD 80pg/ml o & %, MIF ¥
X O LIF OREARENRLREF L Qe & kb, T-Y

v AR MIF 3 X0t LIF opEd o it
Wxhic, FHHENEBRCFIH L ATS 1%, Mo
5% L EAIEW S H—T, BHIMIaD 5% LT ZFER
SEBEEEETHLDOTH B, ThHDEREEND,
MIF, LIF 3 X O'EfEREE fEER T okEs, B&(E
T-9 v _BRZ X O TEEAIND Z ENH LM E 7LD,
Lo L—7, PPD A 80pg/ml i+ 5L, VHE
T ATS WLz Y v BRI EWTE, 7ok MIF kX
U8 LIF o & £ MR bAabhic 2 Linb, MIF,
LIF oAz T-9 v E3RESD Y v <3k, Flzix B-
Y v ARERABEE LT ARTREMNE 2 Bk,

4. E =

BEIEY v BRIX, in vitro THRIREEMT L&
1z 2> T “lymphokine” % pE4: 3 %, “lymphokine”
1F OE-EOWEI X2 C4¥E & h, macrophage inhi-
bitory factor®~7, leucocyte inhibitory factor®~101914
skin reactive factor,?2926 chemotactic factor?”, lym-
photoxin?®29  mitogenic factor3®~32  macrophage
aggregation factor®®, interferon3®~3® 7¢ 1% < DFEH
PHBIENL R T B, EREMWICKT % ZER
T UAF—EE, b o “lymphokine” 135 < K
IEVEHCR VGO RIB L B IR 2, ZhbD
“lymphokine” @ 5+, macrophage inhibitory factor
(MIF) iz o\ TR e oI E s el i <, Byl L OF
v P OFER 7 U ALF—D in vitro OIgEEE L TFIH
XhTE7, #D%, leucocyte inhibitory factor (LIF)
Iz X 5 |imEkEER LB S L, MIF o6& & RGBT
7 UvAF—DigEE D 55 &5 2 &4%, Bendixen
and Sgborg® I X > T B X, LinL MIF &
LIF %, Rocklin'® gLz X 5 TRIELRD,
F BRI OE L RO T 50T, MENMIUCE
W7 v ¥ —DRBCBST5E L Th, TOFERE
FRE—TH % &i3% 2\, FE LIF i1 MIF 0%}
HERLOT, FEROMENEL LT MTOWTITTR
bhicied, ERBNC X 2P RHREIED T2 P
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<5 Lo TE DIERBEFIC DT R e a3 7e
i\, FEHEIX, =LEy PERALTY L2 ) VYTV
nF—& LIF & oBRIC2DWTHFZe L, MIF o &
Wl Lrc, $9°9RW), BESTEA A TERIELV
Pz OWT, BEHRIC I D~ 2 m7 v — ORI
& BRI AR ORGSR B Lic k 2 A, WE
HE RO ER AR, RT, FERRIEEIT
TR A IR B S L VC B AWC,

BFR & AR kORI ERC OV THEE L e,

Z DRI O T LT ET IR DI ER RS B
iz, TRHDERIZHG: VERLIO VC I
LY~z ) vERKEIEEETHOT, 20xd
TR ERGLET CIRESRC X AWEER 3B, 7ok
Pl EEs i cho Ty, KBmAmRcHo
THWTFhd, IY_N2 ) vy 7 UaAF—2KL T
WA IO ELRBBE TCH DI, L LEEEOSE,
R ilaoWEEHIE Sz LT, NF, VI
BIO VC BOLZEZDNT, ERHIE & e 5 NI,
Vi, VC fifanizh ThEinorfiEREofiiac
BDEEBI, VVoERE BRI BME P ETES
Blzdd, FORBEHENEBRE DY v EKOEFTS
“lymphokine” BEAREXEBEIL L T 5 EIXEVEEL,
Tishb, HEERC X 2 HEEEIERER T, “lympho-
kine” LDIAMZHUAE® B 2\ FURPUAE &7 28,

R EL 5 EREBEEIND, TOX 5 EEAND,

FEIIVER IO VC FEOKRMIM Y v -<3kD “lympho-
kine” PEAEMEREIC OV T, EERRS B CHEEC X
2RI EAA MIF & LIF ofjEicouTiirieo
2o FOEBRBBIVE T2 r7 v — O OWELEIM
BRoWEE b & SCIEShic L1, BEEORRKE Z
EFERBEORETH D, —F, VC BT, <72
r 7 7 — DI ER S VERCH L CET LT e,

i B EREBRIC B\ TiE, VC BECiig
SERHLIEPER SRS BRI 27iEn b T, LA
FEOMEIRD bhic, TishbbMEEY WSS,

VC BHZ oW T OMEEM IR X0 THEE OB &
L B A BRER R, VC B A bR DX 5k
BIOREEY TS BT, N#, VIRV VC#
ZoWT, ThZhfiflais Loy v FfifacouT
MIF pedfig & LIF BEAfEic BI9 % #ad% 1770,

Fickob PPD L & LIS L, ThPh oy
BWT~ 7 r 77— olEERIRRB R X O B mEkEER
IERBRfT7e 0, TORBE, ~27 v 7y~ OfEER
FRBTIL, ) VIR E IOV TSR AT
DICRIBM Y v AEROHE LA, VETIIRL, VC
FETIIME CEE IR EA RS b, AT EE
EETRE{ R, VETE GEERIERAN L,

VC BECIEE eI FAB R bhie, ok

B O EoeE OEGH

W, KM Y voERc A bRt X 57 MIF R4S
PRI E ) v S~ ECIEEC AL T L D TR, V
TR R\ TR RBAESMLOFTE Y v 2z, VC BTk
TR ER IR T D 2 2 RBT 2L DEFE S
bhs, —7, AmEEERIERBRORET, VECE
WY v TR RE B, EReE S RS O
DT, KM Y v EROBE & IR, B0 S R
FERIERRE b, ¥ VC s L ohb
3T DR BIFIC oW TR T EIMmER S RE R A
D bhte, Fibh LIF peEfifm, MIF gE
fak BicoT, VECEW ULBIERLITE ) v &N
DHI BT, BIEPIC S IRITHECHFR LT3 2 L8
B & 2T Tt

iz MIF, LIF 3 X OE skl (RERT o 2 4
fa%J4-X% BT, anti-thymocyte serum(ATS) <
I Y v ERA B U, ATS MR, FMEmm Y v <
Ricklt» MIF gEdge, LIF BEAERE 3o 1O BBk
FERERTFEERENER LI & 5 EE DERMET,

MIF pefeiiile, LIF ged:sifa, miskiss eemTy
AL T-V v SERTH B 2 L2 RET S DT
B Do fk LIF BT BI+ 5 ERT, (32 A T
Tt FOERMIMAmMERY AW Ciilcbhbhiciow, Fo4
HASTCEI L T R8I S5 7s < els, E72 MIF
AR E LIF Bl BRECELCLLTLLH
L TH O LTV, FFiTe P CIERRET
& % LIF gl N o584 55y, =0
Ty FEAWCTIRDDTH B, FoiEE LIF g
Efffad MIF gEAfifas FgE T-V v <ERTiad 555,
MIF PEAHIfn & 12 Rieok BELE+ » LR E
THZERITH Lz, VC BRI O\ T O E MmEREEM -
RERDOFER, KM Y v <BREESE B, Vv EiER
T, EAREEEE LS 0T o TR DE T ST
Dbhic, DX 5 lEERER ST 2P 5eHE &
LCi¥, Bendixen and S¢borg3” D235 %, 7%
bbe b OEMmEREER RIS\ T, MERER
e b sl DEOWMRE Y Nz 5 L EENREShS
EWVBHETOWTIR LT B, F7o, Fox®™® 11fa4
I3 A R I RT- & i (R E R T O fE R DK 3
B2RFNE TR T 5 &k, Tz Weishart®® (%
agarose system F\ 7o b b OB MEREE R T,
WAEMLIERFIE 7 7§ var B, WEEEERTIT 8-
7w 7)) VOB H D Z L%, polyacrylamide gel ele-
ctrophoresis Z{FOTIHFH LIz EHEL T3, EHD
KRBT D b BiEREE GERT oAz, B
EDEZATHTH D, FEHDITIeolc ATS LI
DT, V) voEREER B OREFRSELRT A &
Xy, KMEERTF o5 L O “lymphokine” & F4E,
T-V v X oTEEIhD LD ER N B, Fi:
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SERRIEEAL Ty MCHE B A ERESHT % “chal-
lenge” &\ 5 JLEIL, B AEPICIL W IEARIZE Lk
BFERTHLDEELOND, PILIEREIFH “challenge”
THIERIDOT, BENAEHCIERL, £ IIHED
transfer EMEINER IS Z &%, EEOR LT
KE®O LI L OTTTRBE IR, 0L 5 REHE
P 1) 5 S B MR OB RE & A % 7o dicid, BT )
v ASER D MIF BEAREICOWCHNS DR T L, [k
. LIF BEEgEic o\ T h AR5 & L8, R CEEL
EBHEVPETHIEN, KRR IO>THALMT IR D
DEELXBND,
5. #& Bl

EEEIC Yo CTRMELIceErEy M(VED, BIT
RRIEH “challenge” {772k €y +(VC B ICD
T, SRHEM Y v 2%k AV C macrophage inhibitory
factor (MIF) D@4 % kO leucocyte inhibitory factor
(LIF) opELRIC D TERIPIFRE T, BEMT v
N F — RICBI 535 2 e “lymphokine” pe4:flifiam
BRI O\ THEAINZ T,

MIF ol David?~0 & 05 i U CEME %
A EEE S X OMBRT Lo T iot, LIF ofl
SE1Y Bendixen and S@borg®~10 o> 5ykic ¥ U T EAME
FAGICEEE R X OHERET Lo TTe 27,

1) EBRGMLRET LY 0T, W LABRT
A% PPD PR BRI - 5 R4 A BT D
W L, BEBHMEOEE, PPD EEN 200
pg/ml it b &I RAEELILERAN A b, —T
FEMAMEROBA, PPD JEM 200pg/ml @E LT
DI RAGEEL IEE R ey Dtc, FIolEEmR
RBEOHERR & LTiE, 18R DiEaEr % S
ETB I ERG DT, Lo CRERTIE, BEHK
Fro> PPD ¥ 80pg/ml LATF & L, I A 2485
fil& Lz,

2) HEEEC X A<2sr7 7y — OWERIERBRR IO
BB IERBR O RN, VBRI VC Fom
FEE b, NBACH UEW R ILERAR RS b,

3) ERIMY vAERERAGCESEREC L A~ sr T >
— DA IR X O AIMERGEERL IFRE DRI, VHE
Tlx MIF 3 X O LIF oEERBD bR, —F, VC
BTk~ 7 r7 7 — DHEEMIEREB ¢ MIF OEARED
WEEA A DN, FilcHMmEREER 3BT, LIF opE
ARSI, T LABMEREEREERIED S
iz,

4) MEELZAVCCV HERXIV VC HoMFFIT O
T, MR XOBBR Y vofififfao MIF gEAfER X
O LIF PEAEREIC O\ T, RKBIMY v BRoZzh b &tk
B L7, MIF BEAREIYX, VOBV v &k, X
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iy v Bk XU VC oo bhic, VC
PEORIR ) v i L ORMBMm Y vk Tix, MIF
BEAEREIIREI L, VEoOMMIacx, MIF EAfgiise

DB DI, TDXITELZy F DRRIESE
ORET, MIF gEAMIaD SERNGTs N5
ZENFEB IR, —7, LIF EARL VIO,
) v AHI RS X OSRKBML V) v BRI BRI,
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