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Tumor necrosis factor a (TNF—a) is released from cells of monocyte/macrophage
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lincage and mediates the development of a variety of clinical and pathomorphological
features in various infectious diseases, autoimmune diseases and cancer. In the case of
tuberculosis, it is suggested that the release of TNF—a in the affected regions and into the
circulation could account for the pathological and clinical features such as the development
of necrotic lesions and fever and weight loss in TB patients.

In the present study, the levels of soluble TNF receptor type I (sTNFR type I) and
type I (STNFR type II) and TNF—a in the sera of patients with pulmonary TB were
assayed, and we tried to know whether these levels have clinical significance in determining
the disease activity in TB patients.

The serum levels of both sTNFR types I and I were significantly higher in TB
patients (n=22) who were previously untreated than in the healthy control (n=14) : for
sTNFR type I, 2.82%1.37 ng/ml vs. 1.40%0.33 ng/m! (p<0.0001), and for sTNFR type II,
3.83%1.76 ng/ml vs. 1.62%0.45 ng/m! (p<0.0001).

The serum levels of STNFR types I and II in TB patients showed significant correla-
tions with their serum levels of CRP. The serum levels of TNF—« in these TB patients was
2.21+1.72 pg/ml, whereas TNF—a was not detectable in the sera of 9 healthy control. The
serum levels of STNFR type I and Il were significantly higher in cavitary TB (n=17) than
in non—cavitary TB (n=5). When TB patients were treated with antituberculosis drugs and
clinical improvements were achieved, the elevated levels of sTNFR type I and TNF—a in
the sera of same 5 patients measured before starting treatment showed significant decline
and the serum levels of sSTNFR type II showed also declined, however, the decline was
statistically not significant.

From all the results obtained in this study, we conclude that the assay of the serum
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levels of STNFR in TB patients is useful in the evaluation of the disease activity of TB.
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/=ou7 s —IDBKHTEFA AL YD1 DTHY,
Z oA, BRI 2 MIaBOEEE 2 U
¥, w7807y —VRFHEROERAL, SR mianEE
DigE, MENKEBIROFE L ELEEHKicbk -
THOY, FEHIEICBVWTHHER» S IL-1° IL-6 &
& b I B L RERDSOBRIER®, RRBICET 5
BEBE® PPD ic B 5 RERIEY S L BT sE 0D
HEND 5,

A, bhbhid, YIEREEBKIEEE BV,
MEH oA 7EME TNF L2745 — T sTNF-R) B
LU TNF-a OBEEZMEL, Th b LBEKRELEOH
IO XRET LD THRE T B,

MERELVHE

SER 5 AE 1 A A oK 6 £ 10 A & TIR YRR b
L < 347 BEE R T B 5 KEIRBEIC ABE U 7 FIEIRG
BN RAE R 22 0 (B 1848, k4 4), P4
5 45.9+18.4 %% (mean=S.D.) &, Xt L THRUHERK
AN14H) (BT84, HT78), PHER 42.2123.3 K
X E L1 (Table ), ThbIifEIERE 22 HlD
WS R T ISR EK BB A3 18 BT & 0 BERIEHE: « K18
B A Bl TH - 1zo Fhoy YNV ) YRIGTIREE
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ROEETH 5 CRP 13149 6.21£5.81 mg/dl TH -
too Bd, LEHERIERE® S B 5 HICEE L TIRIBHERT
Mm#&& INH, RFP, SM /i3 EB @ 3#IpFHIc Tk
% 3 H B DL B 5 T DI 12 B U TEBRET L 7o,
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Table Characteristics of the Subjects

Tuberculosis Normal Control
Number of cases 22 14
Age (y/0) 45.9+18.4* 49.9+93.3
Male : Female 18:4 T:17
Gaffky 0=4
Gaffky >1=18
* meantS.D.

R+ » b (sTNF-R type I iz sTNF-R ELISA kit,
Bender Medsystem # &, il & & & >80 pg/ml,
sTNF-R type Ili3 Quantikine Human sTNF-R
type I Immunoassay, R & D #%, HIEKE>1.2
pg/ml, TNF—a (& Quantikine HS Human TNF—a
Immunoassay, R & D #8 HIERE >0.17 pg/ml)
Itk ELISA B TIT = 720

THbHb, sTNF-R type I DRIETIF, <=7 25
E b sTNF-R type I 87 0 — vHifk% 96 X< A 2
o7 L= MZOE, 3— b L, RITBRIEE L O
sTNF-R type | B A% vV = WITIEAK, <t F
vy —¥E#~ Y APk + sTNF-R type 1 B/ w—
YHUAZ M UERICTIRMA Y F 2= b L1 %
DHBRFEEREMA T 20 HMERICKER, KIGZEEE
SHRFEEEE I T 450 nm OREE A HIE L, HEiE
sTNF-R type I i & 2 ZRHEERERD S MRt D sTNF
~R type I DEEERH L 72,

sTNF-R type I 8 & &' TNF—a Tld—kHE L L
THBDOBDwY ALk b sTNF-R type B/ o—v
ik, v v 2Hik b TNF-a B2 o — vHitkzHL,
TIRVURE L TBOBDO VL F v ¥ — B Y R
E | sTNF-R type 1£% 0 — vHifk, <4 % 45—
CiE#~ v 2fik F TNF-a £7 o— v HifE2 AL,
i & BB D 51T 450 nm DWREEE % HIE L AEHEdhis
L OBAETDO TN ZhOREERD 12, 128, PWRINE
10 EHRRTHE L fce Fio, ABIFEOHET 2R
& Studen’t t BRE & H W, JIE E 13 P £ HEHE R
(mean=*S8.D.) Ti#L 720

& S

1. RIGEMEKIEBRE O MED sTNF-R, TNF-
aBELIEEREAOZ NS & OB (Fig. 1)

M7 sTNF-R type IcB8 L T3, MifEHEiERE1d 2.82
+1.37ng/ml, XtHEEHRRAR I 1.40+0.33 ng/ml T
by, [M#E sTNF-R type II TIMSEAERE (3 3.83+
1.76 ng/ml, XA AR L 1.62+£0.45ng/ml TH
0, M sTNF-R type I 8L U type TIZVWFh
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Fig. 1 Serum levels of sSTNF-R type I, type I
and TNF—a in patients with tuberculosis and
healthy subjects. The levels of both sTNF-R
typel and type II were significantly higher in
the patients with tuberculosis than in healthy
subjects. TNF—a was not detectable in 9 among
14 healthy subjects.

fFERIER Ic B LT BB A B I hNEE (p<
0.000D) IeEfEERL 7o

T f, IM#E TNF-a icBIL TR, MEHERTIRS
BllE B DL BT 2.21+1.72 pg/ml TH - 7245,
R A TIE 14 Blrh 5 Bl AHSRIERTRETH W EED 9
PlIAEER L+ v P TREERELTTH - o

2. MEAGIE BE OMEH sTNF-R, TNF—a R
LI# CRP i & oBEIRAR (Fig. 2—a, —b)

R FHFERIEBRE DM sTNF-R B L, KiEdT
Ro—fi7feiE e LT oM CRP i & ORI L
TR EMA 2, 7% CRP 14 & M#E sTNF-R type
I LoMBEiEr =073 TdY, Tk, MFEFCRPHEE
M# sTNF-R type I & DB Ix r =0.57 TH b i
TNFL&7%—& b CRP EAE (p<0.001, p<
0.005) 75 IE DAEBEBAR 2 to, F, RUTIIRER
» o fe A CRP & IMiE TNF—a BE L OHETH
r =0.67 OFESHBERIR (p<<0.001) %EDI, &
B, MOBRRERR (Y ~v2 Y vRIG, RWEMEAMD
BREB LY VBRI & oMBIIcB L CoRETIRE
BT FMIRT RIGED 18 h - 1o,

3. Mo LA R Lo ERBE OB S M sTNF
-R, TNF-a & (Fig.3)

FfiFEASAERY 22 B bR Bt L 4R EZBIRAE v 13 17 1,
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CRP
(mg/dD)

r=0.73 p<0.001

1 2 3 4 5 6
sTNF-R type I (ng/ml)

H K ET1E B35

r=0.57 p<C0.005

sTNF-R type I (ng/ml)

Fig. 2 Correlation between serum level of sSTNF—R (panel a, type 1 ; panel b, type 1)
and serum level of CRP in patients with tuberculosis. The levels of sTNF-R type I and
type I significantly correlated with the level of CRP.

1.33%0. 52

TNF-a

(pg/ml) ﬁ_—( 2.79%1. 79__:] p<0.05
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Fig. 3 Relation between serum levels of sSTNF-R and TNF—a and
chest X—ray findings. Serum levels of sSTNF-R type I and TNF-a
were significantly higher in patients showing tuberculous cavity on

chest roentgenographs than in those who showed no cavity.

ZERBLIZSHITH - ko TOMBITOVTIMEF D
sTNF-R type I, type I, TNF—a BEOK 4 1B
LTREZEIMA 7o, b oETidZzhEh 3.0511.47
ng/ml, 4.09=1.87ng/ml, 2.79%£1.79 pg/ml THY,
22 LBETI3 2.02+0.35 ng/ml, 2.94%=1.03 ng/ml,
1.33£0.52 pg/ml Td v, ZERELET, MEHsTN
F-R type I, TNF—a 3B & (p<0.05) ic@EfE*
R~L, %72 $ sTNF-R type I b&EDOHR %R
Lizo 723, BB LR LW DI 0 IcBIL T
BitTl3, AREHEITANFTRIIERD Shidh -t

4. FEGIE B OIRERT & IBFR O MEH sTNF-R,
TNF-a ¥ (Fig.4)

LAOIHERIERED S B 5 FlicBY L TiaRRET (Before)
&, INH, RFP, SM %5 Wid EB © 3FIPFHICTIA
L, D &b 31 AL ERE LERTROSEZR
1B (After) 2BWT, I sTNF-R type I,
type I, TNF—a HEEEHE L, HBREZT- 7,
AR O P4 1345 & 3.42+1.67 ng/ml, 3.32%1.53 ng/
ml, 3.32t1.46 pg/ml TH - 7278, RELL%K 3 4 A
Plbte - 7B < o ME B EE 3 2.2720.84 ng/ml,
2.44+0.86 ng/ml, 1.62=0.84pg/mlTH v, K
X b @&t sTNF-R type 1, TNF-a i, &% (p
<0.05) IK(EKTF L, Mm#E$H sTNF-R type 0 /KT 9
AP ERD 2,
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p<0.05
pg/ml

8

3.32+1.46

1.62%0. 84

T

I

|Before After
[E—

sTNF-R type I

Before After
[ —
sTNF-R type I

Before After
I
TNF-a

Fig. 4 Serum levels of STNF-R and TNF—« in patients with tuber-
culosis before and after antituberculosis chemotherapy. Serum lev-
els of sSTNF-R type I and TNF-a of the patients were decreased
significantly after receiving antituberculosis chemotherapy, and this
was accompanied by clinical improvement of the patients. Before,
before antituberculosis chemotherapy ; after, at least 3 months after
- starting antituberculosis chemotherapy.

E ES

MEMIEICBWT, TNF-a, IFN—y, IL-2, IL-10
BEZHD cytokine ¥ autocrine ¥ 7213 paracrine
K278 77 —=URY vSEIC/EH LEMS cytokine
network ZEHEKL, ZTOWRERRICBES LTV EE
ZonTW3, TohT, TNF-a 3EKE K, &
1Tz OffEEERL 5> Td % lipoarabinomannan Dl
KL ->T=2787 7= YX0RBENY Z04YiEn
BEBICHi>TW5,

fEAR, v/ v 7y —-ViMRARO CR1 ik
L7y —1, =9 RRBVWTRME~ /vy > -V
3 CR4), CR3 %N L THKEZMIANICEALY =
D%, v 9 XTI NO-synthase @ % #:{t, RNI
(reactive nitrogen intermediates) DEAZEL T
HOMBEANRET2HET IHPY, chdo<wso7 -
Y OIEWALICEI LT TNF-a 13 IFN—y & #EEIC/E
HUTX 0RO HERBEERN SR Es 2%, £/,
KERIPEEIR & DR S & 5 i TNF—a I$8ER/ < 2
B 7y — VIfEH L CAFEEFEOY LYENICR
EIERET 2EH b H 3,

D& DI TNF-a SHBRE <Xt 3§ % £k D %kl
I B W TEERREIZ R LTV L EbN B,

Z OHMTEYE GHIRARENCEAT 2 2FHEOREE S Lt
75— (D TE5kDa®type I L& 75 —BLUS
FRDBkDaD type I L& 7% =) IKfERT BT &K
Lo THESINE, ZLTIns 2FHOBER L+ 75 —
M cleave SN HEMEL £ 7% — (sTNF-R) Ak b
OIE RS L CRPICEIEPY shTllk &%
BREBICBVWTZOEEVRIT SN TV 5,

Barrera 5% 1218 v < FREMBE BV,
Aderka 5' i3 SLE &I BV TEhEH sTN
F-REZREL, REEHUED 52—y - LTDH
MR L TV 3, T, BKIMAE'™, HREKRME™
15 EDEEBITB WV TIE sSTNF-R 45 TNF ORTEMERE
KF & LTERT 2059 21 % D IMEESRED FHIC
HBEESZ DA SRE SN TV B,

SEO b b OKET, [#E sTNF-R type I ¥
& U type I I3 MfERIEIC B O THBREA L O SiE%
AL, —RIIEIEFRROBIEL sh 5 CRP LIEDOH
BABAMRZR L7co Z LT, RiRESWIE: & Pikttestikny
W% 3 4 ARl Bl - B coBRET T, CRP %
BOBERFTROKES & it sTNF-R type I
BERIETL, type I THIEF T 3HAINED SN
Too L1chio T, IER BV T HIME sTNF-R 135
BIEFMOEELSY > 2 LBbhi,
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E SIS LR FZE A D BT RS B VBRI
~f7E sTNF-R type I 8 TNF—a & & bICHRICH
HERLLTED D, MRBBLEEEZET 5 TNF-a
DSk A I & B R ICBES L T B Al RS E
Zohi,

7, AXITRREBL o2, wIFnd sTNF-R
b7 TNF—a &1IEOMBIEALR (type 1 &idr =0.73,
p <0.001, type Il &id r =0.57, p<0.005) %
THY, TNF-a BEER TNF L& 7% — O clea-
vage ZFHE L TV B HEMENSEZ Sh, TNF-a 04
YiEME% down regulate L, FERZIEDRREEARICEAS.
LT AREHS R S iz,

MDY 4 + A4 v ELTRIL-10 BERTHD,
HERIEICBVWTS IFN—7y O antagonist & U TIER
L, Rl L7z IFN—y—-TNF—a £ &b~77 077 =¥
OHERIEREZHET 2P LEbh T3, O IL-
10 25% 72 sSTNF-R O MEHIET 59 LofEs s
D, SBRISIKRABHLETH S EBbhTs,

% 7z, IMiEHIC sSTNF-R © & 5 7% TNF icxtd 5%
RWESEET 5 EWVWS T &id, RETELESINWTHER
fEmRdcit s i TNF 2058 &, T OEYEE%E
FRTclE S ¥ 2aMek 6 X o h, WREEREERT 5
LV BERTHRIFAER I E LI T ELLbIT,
ERIEIC BT 2HEBEORKREEZEL 5 LCHRENE
Bbni,
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