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CORRELATION OF TUBERCULIN SKIN REACTION WITH LYMPHOCYTE
PROLIFERATION, INTERFERON-y PRODUCTION AND TUMOR
NECROSIS FACTOR—a PRODUCTION AFTER IN VITRO
STIMULATION WITH PPD AND KILLED MYCOBACTERIUM
TUBERCULOSIS USING PERIPHERAL
BLOOD OF HEALTHY DONERS

Keizo KITSUKAWA * , Atsushi NAKAMOTO and Atsushi SAITO
(Received for publication January 20, 1992)

The quantitative relationships among the in wvitro lymphocyte proliferation in

peripheral blood in 19 healthy doners to purified protein derivative (PPD) and the killed
Mycobacterium tuberculosis, interferon—y (IFN7) and tumor necrosis facter—a (TNFa)

production in these culture supernatants, and the in vivo skin reaction to PPD which were
simultaneously measured were studied. Statistical analysis was performed with t—test and
multiple regression analysis.

The results obtained were as follows ;

D)

2)

3)

4)

5)

The magnitude of the in vitro lymphocyte proliferation by PPD and the killed M. tuber-
culosis failed to correlate with the erythema and the induration of the in vivo skin
reaction to PPD.

The erythema of skin test correlates with TNFa production in the culture supernatants
that the lymphocytes in peripheral blood were cocultured with these antigens for 7
days. (R=0.566062, 0.01 { » 0.02)

There is a correlation between the erythema and the induration of skin test. (R=
0.526662, 0.02 { p < 0.05)

Though the magnitude of the lymphocyte proliferation to PPD correlates IFN7 produc-
tion in the culture supernatants (R=0.525915, 0.02 ( p»( 0.05), these response to the
killed M. tuberculosis correlates both IFNy production (R=0.55049, 0.01 { p ¢ 0.02) and
TNFa production (R=0.51283, 0.02 ( » ( 0.05) in the culture supernatants.

There is a correlation between IFNy production and TNFa production in the culture
supernatants which were cocultured with both PPD (R=0.465874, 0.02 ( p(0.05) and
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killed M. tuberculosis (R=10.666333, 0.001 ( ¢ 0.01).
6) With multiple regression analysis, the production of IFN7 and TNFa in the culture
supernatants which the lymphocytes were stimulated with PPD correlates the erythema

rather than the induration of test.
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1963 41T Pearmain 513, fEREEPR Y NV Y v
FRMEIEEZE D ) v NERDSY vy ) vitk D 75 R MMb
(blastoid transformation) 35 C & 2 L7
FNPIK, vy Y itk B in vitro D) v oNBREE
BRI, YN ) v EERIG TR E N B B IERLEE
KIiGE LSBT 3 EEZSNTWRYOY g7 in
vitro ICBWTHEREFE O ) ~¥ERIE Purified protein
derivative—tuberculin (PPD) i & 2§li# < IFNy %
FEAET B C LGSR TVWAR W,

AX TR, BEELLELABNAMEE (PBL) %=
H\, PPD &X't MEIERRIIC L2 ) v/ BRI
R G, & © K& E W O gamma-—interferon
(IFN7) & tumor necrosis factor—a (TNFa) DB
M, BRIMEBRICIT - 72y v 2 ) v R BG  BEE
ARE L0 THIET b,

MR ETE

WM MAROERREB LA 198 (BT 4,
W2 Z) THY, HFHid 23~38IKTH %,

VL y )V RUERUE © RRBIMA ~o¥ ) R L 721,
PPD (—#zZWi Ry ~Lvs ) v, HAE—v =Y
=) ?®0.05ug %KAES L 48 B ICALHE & &L Ol
HEORRETEZNE L 1o FIHEE X ORHES O AL 134
MomiE (0.257 x BExER) Tith L, £/, #L
BB X OO RIEREEROI L L,

E:## . Dulbecco’s modified Eagle’s medium
(DMEM) 1= HEPES (20mmol), HREF Vv 4
(2g/), WleH+~4>v>v 100mg/l) 2MA, pH
TOWHEL ko FHANICRKEEI0%LE5XL51
JE@ LA BRIMBE A A 72,

BiE . PPD (HAE — v —v—, HE) SRR
RS E Y v RBBERIEORE E L THV .
PPD 13 100 pg/ml % fEHHER L TRV 7, R
Sy FER B OB X D AHEREER U EE £ 10 % &
e T2 HEPRE Lk, 120°C, 16 94—+ 7

L— I THLEE L, Z&EKT, 10,000g, 30 SfEEC
Pea 5EC DKL, BHERRURE L, MificoZ
HHEAKT 400ug/mLICFHEL, 120°C, 15474 —
b L= 7T Lk, EEERL TRV

Yoy SRR IG - ~o% ) v KM% Ficoll—
Hypaque Y ¥ SBER3BEMICER L, £&E, 2100 rpm,
10 3L Lo W v SEREEZED, ThEESHIT2
@, DMEM iz C 1600 rpm, 5 #0084 L, %0
%, HAUKIcT PBL % 1x10° cell/ml DI L
7o

0.1m! OHUFEHK & 0.1ml ® PBL % 96 ¥ = VK~
427 w7L—1 (Falcon 3072, Becton Dickinson,
New Jersey, USA) iZ/3EL, COy A ¥ FaN—%—
(B7°C, 5 % COy) T 7 HA, BERER H-
thymidine 37 kBq/well Zf0A, 16 K&z L
too TNABRE, WKV Y FL-—Y sV AY VI =T
*H—thymidine OV AAERIE L 72,

) v BR B S OIS 1, *H—thymidine @ i K @
B Y A% (maximal apm) % fl & L 72, maximal
stimulation index (maximal S.1.) BHURETHIEL
72 ) v 95k @ *H—thymidine KD AS & BRI
D) ¥ NEROD *H—-thymidine ®EDIAH DR TRL
1o

% L o IFNy & TNFa ORIE : ) v YEkEEGE
BT Bi%, RHEEL@EEENL, 0.2um O Y KT 7
4V — T Lk, —80°C THREL 7o BRHEH
L, IFNy & TNFa %# Centocor RIA kit (Mal-
vern, USA) Ic THIE L 720 IFNy HIER, BUG b LA
D& F—ichie b IFNy fifkE2 a2 -5 v 7Lzt
— &V, R, BiEo v b - vBXUEEELE
W% 0.2ml ZMMAFET 2B v+ 2= b LT
4 v Fa~N— Ltk AHKT6RBEIBERL
0.2ml @ 1 &bt e v IFNy bifkx2 Nz EH T2
RiA v & 2 ~N— b Lk, ZRBIKT 6 BTG4 L 7R,
Hyve—vvFr—vavhyvy—THREL,

. TNFa#ifksa—5 4 v LtcFa—T7L24KD
b=y PHELTORKRETI-F 4 v LTO
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volunteer Proliferation(cpm) S.1 (T) Proliferation(cpm) S.1 (P) Skin test with PPD(mm?) 7—IFN(U/ml)

a—TNF (pg/ml)

Thbe(=)  The(+) PPD(-) PPD(+) Induration Erythema Tbe PPD - The  PPD
(mean of diameter)

No. 1 1098 263934 240.4 12323 340559 276.4 240.2 1475.8 9.7 659 112 6694.4 2114
(17.5) 3.9

2 1828.8  25%8.1 L4 22906  1742.9 0.8 0. 3.1 0. 0. 2041 765.2 o818
(0] @

3 | 1605.3 179915 2.1 1463.3 17189 17.5 254.3 3122.7 4.6 40.8 60.3 9800.7 713L.7
(18) (63.1)

4 1578.9 289411 183.3  1633.7 275132 179.4 103.6 319.2 142.6 192.8 357.6 100001 5315.7
(11.5) (6.9)

5 21242 245958 90.3 2724 156329 7.4 0. 667.3 205.7 772 439.7 100001 5315.7
0] (29.2)

6 | 2455.9 120613 9.1 2199.3 42116 19.2 0. 276.3 7.9 115 150.6 100001 1880.4
0] (18.8)

7 1361.6 388247 2851 1861 141484 104.0 212.0 824.3 92.4 214 3213 5330.4 3177.7
(16.4) (2.9

8 | 2046.4 199793 9.6 17045 253904 149.0 0. 6.5 31 8.5 90.8 ©5126.3 4342.7
o (8.5)

9 1684.9 221491 1815 1660.3 302959 182.5 440.0 879.2 80.7 80.1 120.3 4843.4 1416.3
2.7 (33.5)

0 | 297181 5057.4 LT 291 4440.1 L5 23.6 94.2 127 0.2 106.4 1676.3 1177.9
(5.5) 1

11 1027 16842.8 1527 13549 347012 25.6 0. 19.6 68.6 43.5 133.1 3623.1 2478.3
) )

12 908.2 125457 138.1 690.8 179474 259.8 18.8 193.9 96.7 421 2619 2338.0 14314
“.9 (15.7)

13 1404.8 608215 43.3 10781 641916 99.8 86.4 164.9 187 8.0 1247 195L4 935.7
(10.5) (14.5)

14 1263.2  68854.2 4.5 793.2 146317 184.4 142.9 240 204 498 TLO 1977.6 4628.4
(13.5) (7.5

15 812.9 159081 195.6 754.5 199220 264.0 86.4 183.1 88.0 37.6 423.2 4175.7 1172.5
(10.5) (14)

16 | 3265.9 206622 63.3  1186.9 213824 180.2 132.7 226.1 100.6  97.6 119.0 3349.9 2648.9
(13) an

17 119 129616 115.8 918.6 227356 41,5 8.5 226.1 23.9 118 100.0 2175.4 2163.8
(10 an

18 067 261378 461.0 915.9 263908 o116 38.5 92.2 o 30.1 381 3077.6 2417.2
) (10.8)

19 940.4  50999.1 5.2 801.2 100429 125.4 471 706. 5 12.7 104.9 347.0 5170.6 2701.4
(24.5) (30)

BOF a—TEHAEL, SRS X OHE Lg% 0.2

ml nZ ®1 bt TNFa 5k % 0.05ml 3202 720
EIRT 0B 4 v F 2= LI,

=& WAV

FUADEF 2 — T OBBKEWRE | Lico b= AY v
FOUADF 2 — 7% 2ml D 20 % Tween 20 THEHRK
5l|UTce Hv=—hw o —THIEL .

F— 9 DIREHEIT . A F 4 ANVTS Y 2-T OS5 A
(AT A7, HE, BA) 2HVT, t—-REB
LU ERINT 21T - 120

1%
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i)

9 b FMIEMED PPD & EWIEICHT A ) v/ HRMRERIE, TNFa & IFNy OEER, BLUY V7Y VERARIGO t- RiE

Y X R R b
Ly alone (without Thc) Ly alone (without PPD) 0.761728 0.58023 02 (0.001
Ly stimulated with The S. L (The) 0.669477 0.44820 0.001¢ » (0.01
Ly stimulated with The Ly stimulated with PPD 0.71538  0.51177 0(p(0.001
Ly stimulated with The TNF (The) 0.51283  0.26300 0.02¢ 2 (0.05
Ly stimulated with The IFN (The) 0.55049  0.30304 0.01¢ £ (0.02
Ly stimulated with The TNF (The)-TNF (unstimulated) 0.509845 0.25994 0.02( 2 (0.05
Ly stimulated with The IFN (Tho)-IFN (unstimulated) 055049 0.30304 0.01( £ (0.02
S. 1. (Thc) S. 1. (PPD) 0.765001 0.58523 0(2 {0001
Ly stimulated with PPD S. 1. (PPD) 0.743532 0. 55284 0( 2 0.001
Ly stimulated with PPD IFN (PPD) 0.525915 0.27659 0.02( 2 (0.05
Ly stimulated with PPD IFN (PPD)-IFN (unstimulated) 0.525915 0.27659 0.02( # (0.05
S. L (PPD) Ly stimulated with PPD-Ly alone (without PPD) 0.746202 0.55682 0¢ 2 (0.001
Induration Erythema 0.526662 0.27787 0.02( 2 (0.05
Induration Diameter of induration 0.941239 0.88593 0( 2 {0.001
Induration Diameter of erythema 0.658111 0.43311 0.001 ¢ 2 (0.01
Erythema TNF (Thc) 0.548432 0.30078 0.01 ¢ 2 (0.02
Erythema TNF (PPD) 0.566062 0.32043 0.01( 2 (0.02
Erythema TNF (Tbc)-TNF (unstimulated) 0.560029 0.31363 0.01¢ 2 (0.02
Erythema TNF (PPD)-TNF (unstimulated) 0.574802 0.33040 0.01( 2 (0.02
Erythema Diameter of erythema 0.93519  0.87458 0( 2 (0.001
TNF (unstimulated) IFN (Thc) 0.694092 0.48176 0¢ 2 (0.001
TNF (unstimulated) IFN (Tbe)-IFN (unstimulated) 0.694092 0.48176 0( 2 (0.001
TNF (The) TNF (PPD) 0.641983 0.41214 0.001( # {0.01
TNF (Thc) INF (Thc) 0.666333 0.44400 0.001 ¢ 2 (0.01
TNF (The) TNF (PPD)-TNF (unstimulated) 0.619407 0.38367 0.001( 2 (0.01
TNF (The) IFN (The)-IFN (unstimulated) (.666333 0.44400 0.001¢ » (0.01
TNF (PPD) IFN (PPD) 0.465874 0.21704 0.02¢ 2 (0.05
TNF (PPD) TNF (Tbc)-TNF (unstimulated) 0.647777 0.41962 0.001 ¢ £ €0.01
TNF (PPD) IFN (PPD)-IFN (unstimulated) 0.465874 0.21704  0.02( » €0.05
TNF (PPD) Diameter of erythema 0.457821 0.20960 0.02( p (0.05
IFN (The) IFN (PPD) 0.674158 045449 0.001( p (0.01
IFN (Thc) TNF (Tbc)-TNF (unstimulated) 0.645488 0.41665 0.001 ¢ 2 (0.01
IFN (Thc) IFN (PPD)-IFN (unstimulated) 0.674158 0.45449 0.001 ¢ 2 €0.01
IFN (PPD) Ly stimulated with PPD-Ly alone (without PPD) (.525357 0.27600 0. 022 (0.0
IFN (PPD) IFN (The)-IFN (unstimulated) 0.674158 0.45449 0.001¢ 2 €0.01
Ly stimulated with PPD-Ly alone (without PPD) IFN (PPD)-IFN (unstimulated) 0.525357 0.27600 0.02( 2 (0.05
TNF (Thc)-TNF (unstimulated) TNF (PPD)-TNF (unstimulated) (.628008 0.39439 0.001¢ 2 (0.01
TNF (Tbc)-TNF (unstimulated) IFN (Thc)-IFN (unstimulated) 0.645488 0.41665 0.001¢ 2 (0.01
TNF (Thc)-TNF (unstimulated) IFN (PPD)-IFN (unstimulated) 0.468515 0.21951 0.02( 2 (0.05
TNF (PPD)-TNF (unstimulated) Diameter of erythema 0.461142 0.21265 0.02¢ # (0.0
IFN (The)-IFN (unstimulated) IFN (PPD)-IFN (unstimulated) 0.674158 0.45449 0.001 ¢ 2 (0.01
Diameter of induration Diameter of erythema 0.661698 0.43784 0.001( 2 (0.01

BIKEd 5 ) v SERIEFERUG,

maximum S.I., U~

#21cid, EidoEHIIOWT,

t—HRTE T DIERE

NGRS E T BB OBEE B o [IFNy & TNFa #E (p) 5 %LI T D#ER %R LI, PPD LFERIERD Y ~

H, BXOY~uy ) v REKIGORRE SR AR 1
KL%, PPD B X UKBIER THIEL TWOREWY v
WBRE K750 TH -7,

BRoRE#E EFRIE LI

i3,

SNERIESER G B & O maximum S. 1. OMHBAFRE (R)
&, 0.71538, 0.765001, HiEHRE (RD
0.58523 Td v, HBABARARE T & 7298,

0.51177,
PPD &#%
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%3 b NRBIAMRO PPD SERTERICHT 3 ) v HIEERIE, TNFa & [FNy OFER, B840 <17 ) YRIBOSERIHT
Y X(1 X(2) X(@) R
Ly stimulated with Thc ~ TNF (Thc) IFN (Thc) 0. 584284
Ly stimulated with Tbhc ~ TNF (Tbc)-TNF (unstimulated) IFN (Tbc)-IFN (unstimulated) 0. 586485
Ly stimulated with PPD TNF (PPD) IFN (PPD) 0. 526106
Ly stimulated with PPD TNF (PPD)-TNF (unstimulated) IFN (PPD)-IFN (unstimulated) 0. 527048
Induration TNF (The) IFN (The) 0.198334
Induration TNF (Tbc)-TNF (unstimulated) IFN (Tbc)-IFN (unstimulated) 0.198855
Erythema TNF (Tbc) IFN (Thc) 0.621369
Erythema TNF (The)-TNF (unstimulated) IFN (Tbc)-IFN (unstimulated) 0.626127
Induration TNF (PPD) IFN (PPD) 0.369783
Induration TNF (PPD)-TNF (unstimulated) IFN (PPD)-IFN (unstimulated) (. 367931
Erythema TNF (PPD) IFN (PPD) 0.590917
Erythema TNF (PPD)-TNF (unstimulated) IFN (PPD)-IFN (unstimulated) 0. 595209
Diameter of erythema ~ TNF (PPD) IFN (PPD) 0. 475424
Diameter of erythema ~ TNF (PPD)~TNF (unstimulated) IFN (PPD)-IFN (unstimulated) 0.475095
Diameter of induration TNF (Thc) IFN (Thc) 0.137847
Diameter of induration TNF (Tbc)-TNF (unstimulated) IFN (Tbc)-IFN (unstimulated) (0. 137066
Diameter of erythema ~ TNF (Thc) IFN (Thc) 0. 44519
Diameter of erythema ~ TNF (Thc)-TNF (unstimulated) IFN (Tbc)-IFN (unstimulated) (. 451082
Diameter of induration TNF (PPD) IFN (PPD) 0. 361167
Diameter of induration TNF (PPD)-TNF (unstimulated) IFN (PPD)-IFN (unstimulated) 0. 359121
Diameter of erythema Ly stimulated with The TNF (The) IFN (Thbc) 0. 496641
Diameter of erythema Ly stimulated with The TNF (Tbe)-TNF (unstimulated) IFN (Thc)-IFN (unstimulated) 0.500054
Diameter of erythema Ly stimulated with PPD TNF: (PPD) IFN (PPD) 0. 582656
Diameter of induration Ly stimulated with The TNF (Tbc) [FN (The) 0. 294906
Diameter of induration Ly stimulated with The TNF (Tbc)-TNF (unstimulated) IFN (Tbc)-IFN (unstimulated) 0.2939
Diameter of induration Ly stimulated with PPD TNF (PPD) IFN (PPD) 0. 452928
Diameter of induration Ly stimulated with PPD TNF (PPD)-TNF (unstimulated) IFN (PPD)-IFN (unstimulated) 0.452129
Induration Ly stimulated with PPD TNF (The) IFN (Thc) 0.22397
Induration Ly stimulated with The TNF (Tbc)-TNF (unstimulated) IFN (Tbc)-IFN (unstimulated) 0.223892
Induration Ly stimulated with PPD TNF (PPD) IFN (PPD) 0. 403745
Induration Ly stimulated with PPD TNF (PPD)-TNF (unstimulated) IEN (PPD)-IFN (unstimulated) 0.40278
Erythema Ly stimulated with The TNF (Thc) IFN (The) 0. 637863
Erythema Ly stimulated with The TNF (Tbe)-TNF (unstimulated) IFN (Thbc)-IEN (unstimulated) 0.641231
Erythema Ly stimulated with PPD TNF (PPD) IFN (PPD) 0. 633589
Erythema Ly stimulated with PPD TNF (PPD)-TNF (unstimulated) IFN (PPD)-IFN (unstimulated) 0.632754

MR & DR AEEE FiEb O IFNy &0 TNFa FELE
D RIF, 0.674158, 0.641983, R? %, 0.45449, 0.41214
THo, HBRHED SN 3, IFNy L0 TNFa #
HERE—TE WY, PPDICXd 3 ) v SEROKIE &
FEREIC T 5 ) Y NERORIE, Al—Tdh 3 EIRET
ERAG NS AN

LR D U v BRI RE & IFNy EEEOR 3
0.55049, TNFa EEDRIDORIZ0.51283 TH b, PPD
D) voSERBER G & IFNa EEE DR I1F 0.525915 Td
>t PPD @) ¥ ERIEFERIG & TNFa BEEA ORI
X p (5 %TRHEEIED ShED - T,

— 31

WA LA HORB L UOEBEOB ORI, 0.661698,
0.526662 & HIRAM B S, I & TNFa OfOR
13 0.566062 DHIBIAZ S chs, FLBEE IFNy B,
i#% & IFNy 8 & O TNFa EAOMITIZ p (5% TD
B & 5 Nis i - 2,

FEMFERIC £ 3 TNFa & IFNy B DR (3 0.666333,
PPDc & 5 TNFa & IFNy EEAE DR 13 0.465874 DA
BAHSA S, MERIEEIC X D EWHEBESED St Y
v S ERBETE RUG & 4SS & CHIBEORIIC I p (5% TD
MIBEIZER S 0 s - 72,

£ 3iTld, b PRMEIMAMEKO PPD & &5%AEE it
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T3 voNBRMERIG, TNFa & IFNy OEAR, &
YRy ) YRIGDOESERFITZ R L T, LR
BLUPPDIcXd 3 ) v S BRIEESUL & TNFa &
IFNy BE4E © B 1d, R 13 0.584284, 0.526106, R* i&
0.341388, 0.276788 T b HIBFIZEAD SN tchs, PRET
ERA IR i

Wik L EERERE B £ O PPD i & 5 TNFa & IFNy
BELEDRIDR 1 0.1988334, 0.369783 TH v, FHEARE
B WASY ~ov s ) v BRIV 72 PPD OJ5 5%
‘P%ﬁ‘oflo

LB & EMEE B L O PPDIC &£ % TNFa B LU
IFN7y EEA D R 13 0.621369, 0.590917 T, FIHEDOE &
MRS £ O PPD ic & 3 TNFa ¥ & U IFNy EA
DD R D 0.44519, 0.475424 & 0 FBVAIBIRECTH -
1o

TS & SERAER 35 X O PPD IC & 3 ) v /N EREETEIUE,
TNFa, IFNy EA ORI DR 13 0.22397, 0.403745 TH
D, B EERERIB L O PPD I & 3 U v SERESHER
&, TNFa, IFNy EEAODRIDR 13 0.637863, 0.633589
TH-1

Bt DR & FEKEE B L U PPDIc & % ) v/ EREE
i I &, TNFa, IFNy 4 © RO R 1% 0.294906,
0.452928 T L OWE QR & b R R E D » 78, FL
BORLEEIE S L O PPD Itk % ) v/ SERIEER G
TNFa, IFNy EEA ORI O R 13 0.496641, 0.582656 T
H 0 LI OKIBEOHREA PR E VBRI TS - 720

% ES

vy ) v RRERIGE, SRS B A S
DO—oDEELE SN, £z in vitro ® PPD HlEic &
3 YoNEROAZNELRINZ, in vivo DEERIEE
T 3 EELONTVWE?®, £/, PPD Itk
BB YoNRRETHETH DD, 204 Ty b8
CDABEHMIATH 5 T EMREIATVARPIW, x5
I ) v oSERIRER G & IFNy EEA OBl b HE SN T
W B0 R 7B & CD4 Y T AL IFNy 2T
BT EERELLY,

PPD Hl#Ic & 2 U v SERIEHEDG & R RS D AHRBE
I BET ARG}, SELilfaotkRE PPD OHiRE
OB, 5 \Vid PPD Ic & 3 RHRIGEDHIGIC & b
FNV—TENG, Sv— TRITOWMERILE 72
*H—thymidine OV A% & OFHBEIME, EH3EEL
READY <y Y v EERIG &GO RO
Btz oW TERTVL B,

Kerby? O#iE DA, 52 ZOREE L 62 LOFREK
BEELORBRIGOEREORE S VAA -7 5 71
& BUNE AR O R O ORI DL THRE L TV
3, ZOHTHREAD PPD ICXd 3 EERIG & $iF

O OEeTE B TS

{ERIEDORIC I R=0.82, f&i%HBE D PPDicXd 2
FERIEORICIER=0.72 & &V Z D 7,
PPD & RIEKEMEIC & % Tanchoring effect] ZBR<

L, ZhZFh R=059, R=0.63OHBENED SN
LIELTWE, LAL, pltoVnTRERSN TV
W

Gump® 5, v~<u7 ) viGHORE AL LUE
H16ZD Y~y Y v REERIGE G o R &
ORI ERD SN o EHEL TV, T
ko, HrADY NNy ) v RERIGOMRTS & ARl
TER IS OMBICB L T, MEMBDR VY, FicB i,
19ZDREEADY NNy ) v EERIE, 1 v EREE
K&, IFNy 8 & O TNFa EA O M ORIV TR
Lo

Hinz® 5 &, PPD#l#ic & 3 $h#E{Limiao sk &
*H—thymidine ® v A& ORI 3@ VAR & 51
frEHMELTWB, Th TR BIE, Kerby EF£ICY
WMELRIED R TIRE L, *H-thymidine OHY A
BEY NI Y VR & OB A A L 725,
SH—thymidine ®H 0 A&z k% PPD Hl# Y v <5k
BEER G (cpm) & B2 RIS O B 3 & OFLBED IR
L RO OB ZERER S BLIT O t—BE TR
SN -1,

WS, KLHE, ) v oYERIGERIG, IFNy & TNFa B
HORSOMBEIMICRE L T3, B & AIBE O mRE & BRI,
R =0.526662, 0.661698 DAEBEA & - 7o 3, MifEH LU
4188 & IFNy, TNFa L ORI, 8L TNFa &
HDRICR =0.566062 OHIBENA SLNBEDAHTH - 1,

PPD #ll# YV v ~ERIEHESG & IFNy, TNFa EAED
Rizid, IFNy EEAE & R =0.525915 OMHBER A o ntc,
FERPEBERIE Y S ERIEERUS & IFNy, TNFa EAE
oz id, R =0.55049, 0.51283 OB A SN i,
PPD & & UM ILERIBIC & 5 YV v BREEGESUE O B
# Lo TNFa & IFNy oficid, R=0.465874,
0.666333 DAHREN A S L1,

LRI IC & Ak B L UKL EOHERE S PPD #I
WY v S ERBARE G O B Bt TNFa, IFNy B
Hizid, R=0.369783, 0.590917 OFHBAHEED & i3,
$IBE S & 0 E VBN A S N, KB OmERESRITHA
TNFa, IFNy FEA L ORITESVIHBENA SN,

PEo &5, s L URIBEE U v SERERERIG D
RN HBIIZRD 0 - 723, WifER K ORBEE ) v/ vER
BIERIE O R E Lith o TNFa, IFNy EA DM
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BEAET 5 TNFa 2213 TH L, Vv N SEARS K
IFNy % prime L7ic~v 2 07 7 =VhoEESNR S
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B XU RIBIC & % ) v SEREERIGEZITV, %
DEEE EHEd D TNFa, IFNy OEAR, vy ~xu2z Y
v R SIS DAL & ATBEOBARIC O W T = RE (BRR
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1) vy ) VRIS DKL S £ OTFES O HikE &
BEEY VBRI ORI B S it - 72,

2) YR v RERIGORIHE E TNFa BEA DR
W ISAHBADSER Y S vt

3) vy ) v RSOGO & KLHEO R AHEE
MWBD LN T,

4) PPD HI# Y v ERBEGEG & [FNy BEAE ORI
EHBEA A S 1, FERSEERRIE Y v BRI ROG 1,
IFNy EEE721 T { TNFa EA & MBS A SN,

5) TNFa EEA & IFNy BEEA ORI 3B A S 1
7o

6) vy YERERISORE B L KL & PPD
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Ao,
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