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Background : Cell mediated immune response mediated by interaction between CD4+ T lymphocytes and
macrophagies is thought to play an important role in tuberculous pleurisy. This interaction is dependent on the
interplay of various cytokines. The immunologic response of tuberculous pleurisy is thought to depend on the
balance between helper T cell(Thl) cytokine Interleukin-12, Interferon gamma and Th2 cytokine IL-4, IL-10.
To understand immunologic mechanism in tuberculous pleurisy and evaluate diagnostic value of these
cytokines, the concentrations of Thl cytokine IL-12, IFN-y and Th2 cytokine IL-10 were measured in tubercu-
lous pleurisy and malignant pleural effusion group.

Material and Methods : The concentrations of IL-10, IL-12 and IFN-y were measured by ELISA method in
pleural fluids and serums of 20 patients with tuberculous pleurisy and 20 patients with malignant pleural effu-
sion. ADA activities were measured by spetrophotomery in pleural fluids of both groups.

Results : In tuberculous pleurisy, the mean concentrations of IL-10, IL~12 and I[FN-y of pleural fluids showed
121.34+83.7 pg/mL, 571.4+472.7 pg/mL and 420.4 £285.9 pg/mL. These were significantly higher than that
of serum, 21.2 +60.9 pg/mL, 194.5 pg/mL, 30.1 +18.3 pg/mL respectively(p<<0.01). In malignant pleural effu-
sion, the mean concentrations of IL-10, [L-12 and IFN-y of pleural fluids showed 88.4 £40.4 pg/mL, 306.5+
271.1 pg/mL and 30.5 +:54.8 pg/mL respectively. Compared with that of serum (43.4+67.2 pg/mL, 206.8+
160.6 pg/mL, 14.6 3.3 pg/mL), only IL-10 was significantly higher (p<(0.001), but IL-12, IFN-y were not
significant. In tuberculous pleural effusion compared with malignant pleural effusion, the concentration of IL-~
12, IFN-y, ADA were significantly higher (p=value 0.046, <0.001, <0.001), but IL-10 was not significant.
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For differetial diagnosis of tuberculous pleurisy from malignant pleural effusion, using cut-off value of IL-12,
IFN-7, ADA as 300 pg/mL, 100 pg/mL, 45 U/L, the sensitivity/specificity were 60%/70%, 90% /87.5%, 85

%/90% respetively.

Conclusion : In tuberculous pleurisy, IL-10, IL-12 and IFN-7 were selectively concentrated highley in pleural

space than serum. Compared with malignant pleural effusion, IL-12 and IF N-7 were significantly higher, but

IL-10 were not in tuberculous pleural effusion. The results suggest that Thl pathway contributes to immune

resistant mechanism in tuberculous pleurisy. IFN-y and ADA revealed useful methods of differential diagnosis

in tuberculous pleurisy from malignant pleural effusion.
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Table 1. Characteristics of patients

Tuberculous pleurisy

Malignant pleural effusion

Age 40.2+£18.9

Sex (M. F)

61.21+11.4

15:5 13:7

Tuberculous pleurisy
Biopsy proven
Clinically suspected, sputum AFB (+)
Clinically suspected, sputum AFB (-)
Malignant pleural effusion
Lung cancer
Adenocarcinoma
Squamous cell carcinoma
Small cell carcinoma
Metastatic adenocarcinoma
Colon
Breast
Pancreas
Unknown

Sarcoma

(n=20)

12

(n=20)

11
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Fig. 1. Distributions of IL-10, IL-12, IFN-y and ADA in tuberculous and malignant pleural effusion.

( — :mean)

o8-8t ZAsIATH. WHe ok&slw 72} IL-10,
IL-12, IFN-y7} 523 kitUe] microtitre plated]
F48tels A9 320l 22E biotinylated
FAE A HEhE AAW Alo|EvRIS e Hu
d FH 9} biotynlated A9} Agsled mAHL}.
°ol% &% HRP &4 conjugate® H7}3h 5 713

!

=

Aeg Hr }’5‘}“4 AgtE o]zl Alo]EFIQIe] Fxo n)
gto] alikgo) Yeldt). o)2 450nmo A &%
EE S4sto vz AT HEFHE o83ty 7}
HAAY FEE At o) 1t°ﬂ/~1 ZA7psd

IL-12, IFN-y9] d9ize 242 <3 pg/
mL, <5 pg/mL, <2 pg/mLﬂL}.

2 o

H

o

= 2 Ty
=

d

=)

IL-10,

- 304 —



OEfi.s or MSerum

700
600 r
500
400
300
200
100

p=0.002

pg/mi

IL-10 iL-12 IFN-t

O Tuberculous effusion B Malignant effusion
700
800 p=0.046
500 £<0.001
400
300
200
p=0.102 p<0.0C"

S

o]

L-10 1-12 FN-r ADA

Fig. 2. IL-10, IL-12, and IFN-y levels in tubercu-
lous pleurisy.
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Fig. 3. IL-10, IL.-12, and IFN-7 levels in malig-
nant pleural effusion.

3) E50(AM ADA ANE &
ADA BAEE Giustie] vjgH Y& o] 83le] 628
nmold EREE 2Hste} Unit/L2 BASHATH

4) EA M2l

AN Ford, oA FHG Bxbe] Frek RN
9] IL-10, IL-12, IFN-78] Z&#x], FoolAle
ADA B4EE 7 + BFUAE IABKAC ¥
FAAN el Fot ¥ge] HlaE paired t-test
g, k37t F4°9 H|nE Student’s t-testE o]&-
8193 p<0.058 BAEA oJort ol Ao F
Cipi =

Fig. 4. Comparison of cytokines and ADA in Tu-
berculous and Malignant pleural effusion.
( IL-10, IL-12, IFN-y : pg/mL. ADA : U
/L)

4 u

A A Futd #@xloA 59 IL-10, IL-12, IFN
—ye] ¥EE= 121.3+83.7 pg/mL, 571.4+472.7
pg/mL, 420.4+285.9 pg/mL& #%<] 21.2+60.
9 pg/ml, 194.5+67.6 pg/mL, 30.1+18.3 pg/
mL 2ot 2% Al w4k (p<0.01) (Fig. 1,
2). o4 FUF A F4o IL-10, 1L-12,
IFN-y2] 5% 88.4+40.4 pg/mL, 306.5+271.1
pg/mL, 30.5+54.8 pg/mL2 ¥go] 43.4+67.2
pg/mL, 206.8+160.6 pg/mL, 14.6 £3.3 pg/mL
o} vlswata e IL-10%ke] oo Al &} (p<O.
001) IL-12, IFN-yoliAd <]oj7} gigict(Fig. 3).

Ay Fudd 94 FUdE 84 FF9
wrE uwage o IL-12, IFN-y, ADAE 2
A Furgold fosiAl Ekovt (p=0.046, <
0.001, <0.001) IL-10& EAIEH o7t A
(Fig. 4). 234 s oA F995 285l
9lsiA IL-12, IFN-y7, ADA<l 7]&(cut-off
value)& 2z} 300 pg/mL, 100 pg/mL, 45 U/
Loz sgen dis/Sojey IL-1294 60%
/70%, IFN-yollA] 90%/85%, ADASIA 85%/
90% ct.

- 305 -




o

294 Fuge Agold vmy £3 Hehs
948 (extrapulmonary tuberculosis) 2] shtg
wgsHo R e FaHow 45E CDY
TRzt AN E7} Hofsts MEojAEd
of R oABS 5 ool FEaee ok
Aol B Slale] HSHTD AT,
2 BN Gl A olgfdt AlolETIRIS 2ANSH

ik R

+

-

£

A wdtE HellA 297t At &g

HeAg AR ol dzwd obd F49 1)
ngre e Ay Futdel WAy s)AL ol
skl =8o] =it} bt

IL-12= WoRke-9] zv)o) F2 Asgd 7atg
thal A ZoflA] Fuslo] TAE NKAEof 2-8-5}o
IFN-79] M43} ThO M3e] Thl MEze B3 9
A& FA%cE ThiMzel Bsle} 2o IL-
129 oJate] A o2 vi7fE Ay NKAE, THE
of oJg IFN-y9] 44& #Aslgozs ooz
IL-12%= CD8+TA 2} NKAE ] Al ZA8 5L 7
A AL ehle oz deidsio). o
Ay IL-12% 2azge) 270 dAHE, NKAE
of olgh AW g v o122 Thl HEse)
w3ket 324, 715YRe Falo] Axmpudues
A AskE AAlAl AlolEFRRIC R SAX D ¢
059 IFN-y= 2 TA¥9 NKAZA Hu]s)
ol gl gAMEet TARE A83hy IL-2, IL-
129 ofsf Bu)7} 2351 [L-4, IL-109] <& &
U7} oJAlEE Aoz oA gtk IFN-y= djl4)
o] st g4Axloly TH RS Eale} 752 &
17131 Th2 A2& oAlste] Zd3e] Ags wy
ol Zredgie} oo,
B AellA AAA F4o] IL-129} IFN-y9] &

o

e 2z 28 U 8zte] A vjsly §-9)
Al Z7bEle] Kl (p=0.002, <0.001) WizF
ot Fret NaYE Yollx fojah] Zr)g ol
At (p=0.046, <0.001). F4Uol| Thl Ato]x
7kl IL-129F IFN-y7} 2802 27150 glee
A Y #xlel F74We] Thl Alo]Eslele]
wihshs AxEnizAdukeo] Z7bE]o] 9lee ojm
g}, Pettersson§#-& A#AY Fury ghape) 2=
oM ZzEN vjs) CD4+ THZFo Ahd b
olu 7t ¥8-8 Rustdn, e dixpse
A Faolr Hxg A vla IL-2, IFN-y, IL-
12, TNF-a 2] Thl AlelE7}¢] 27} =9ton
FrH "ZTE F28le] PPD (purified protein
derivatives) 9} ¥H3-AIZ & o wxEPde] Pmpo)
vl Thl Ale]E71Q1 Aol Srejahd Z7lete u
DAY, =3 Ribera$'W e 4 IFN-y2
SEE FTY FH F5 AR A4 e g
Eo} N uEtHE o Fo o] BEFE 1gw A
dEgHo] AEE IFN-y9 5571 24 Jehge
& Bastget. o2l HuEg 23 2d day
FUE #xbe] Frol e 84309 THES) iy
X7F IFN-759] Thl Alo|E7119] BAHE GEabo
AYdE AR AAY £ s AEnjfELo)
FTRY 4% 3y o5 Thl Alo|EFIQle) Bu) A
Eol met 2 gl okt Aol AAEE R
o= AtgHc}

IL-12, IFN-y9} FAlol %435 Th2 Ale]g7tel
o] dF IL-10 HA] ZAsY F5oA HFo vjs}
of B=7F k0l g & Q. A F4
IME dAl vl F2H =P BEEYO
U (p<0.001), BEY F5ot G F4 Fzrte)
HISo M Fol3k atol7} §i%ich. IL-10 Ay 7}
ol 218 g A IFN-y B4 Ao 379 o
&& i THE, NKAHZE, t2jaxe] Alolgstel
HHE JA|gle] Thl w8 A How o
A JTH19. Barnes%'2& A8 FubgolA IL-4
& HEE Th2 AlolE7IlS F49t hoa] o)

o ok

pacs

- 306 —



9l ztol7}t giglont IL-102 & A7e} o] E%
o] wisle F4olAM FE7F fofEtA FbeEEE B
1. Thl ukgo] Z7lak ZAA FralM =
oz Z71d IL-10& TNF-o59 #=d &%
o o3 %3 Ao F2E dAste dge T
oz Azgct, a2y wg IL-100] F7HF &
Aol Thl Alo|EFIRIS F838] aaxos A
& AASA ZEge ome £E ool AdA Ferol
A IL-109) 243 = 7P 7xe A 29
=27 A7) ded Aog Al

7 o] Alo|EFII0] ofWE AsAe-E AA
e zAsR=T g 2 BEs FYPE
oA gport AMPE z7)el IL-12, IFN-ye} IL-
4, IL-107+e) A5a4-g B3 HHE Thl Apo|E7}
ole] AxE AEoAHEGNEe] FEE wgsta 2
so] Thokst Qawelst AAZAE ATt A7
gty /32 IFN-y9] A4< dAA71E IL-10, 574
AN71E IL-129] 7o 2A8ke] IFN-yo] AJ2iA
BRe 2RA7AE WEeg IL-10 gt IL-12
7b AT AT,

ANy FUge FHU 2Yde Fol o Hof
Ak ERAAPE 10% ololA, A i A
A 1/3014, FuAAA 50-80%lA FEE Ko
Agkgo] Wi wrh. #xj @dstd s)ded] A8
o} ADA7} o8&t W ATES FEskAt Aol
olg5m glor 1eo) thaket AAEHH AFE! o
& A7t Aol

ADAE  sarg  #ohade]  diAAelM
adenosines inosine®} ¢EUolE AFAIF|E A
24 A8 504 ADA FAEE Haxpaict 2t
o]7} glc}. Banales5*2 ADAc] #3 ¥ HE
2 3o 21899 T 999 FUY ¥4E o
Aoz 7]12e 70 U/LZ Aste | 294 F99&
AY 5 Qe AREE 9%, FolEE 89% 2 K
2EYT AWEL 7|2 40 U/LE ke o &
Aol gt ARNEE 96.5%, Sol=E 100% = Hil
gta] Qara Zge] ADA ZHo] o7t AUEE B

U

NorE PR
o oo B

A

2

satgey. IFN-y 9A] 2844 Fuhdelx ADASH
A 2o AYgS Ho| ValdeseT™ & 71EE
200 pg/mL2 38e o JUEE 74%, Sol=e
99.1% & B13}93 Ocana$® & 7|58 140 pg/
mLZ 3ge W 9% 94.3%, Eol= 91.8% &
wostgoh oM 75PE 71EE 2 U/mLE
slo] dwlE 88.8%, Sol® 774%= RIS
B A7 M= ADAS 7158 45 U/LE 398 o
gz 85%, Eolx 90% Hi IFN-y2] 7]&&
100 pg/mLE 34S o W= 90%, Sol= 85%
oA ThE AFAEe) nudl fAlElen A8 F
o) njggelA, zASHY Aggy} wasHs «
WG 747t Q= Aew Alggch v IL-12
= 7124 300 pg/mLE &9 o 4U% 60%,
Eolx 70% 2 ADAU IFN-yol s 27 744
= ugich webd 234 Feide ngESE 9 =
At Agkgo] wo-g neEld u FolA ADAS
IFN-ye] Z3& Atz 7pA7 o1& Fo2 A8

Agsor ANA FREAMe F2WH IL-12,
IFN-7& u]£& Thl Aol ApolE7lRlel S7kst
a7 Th2 Zze] Ale|g7ll & IL-100] Faxe
2 Z7hEe] 9lgs & ¢ Asdth FAel ThHe
2 Z7}=olx Thl wreol A4 Furdel B9 7]
Aol F2 Ao Zoz AaEs IL-109] S771d
2 Asle) et dukd olojel disid FF A
F7h o 2e¥ Ao A48t =3 Thl dws
o] 7# A# ADAS} IFN-y& A4 F5et
oty 4ol gl glo} {87 A Fel 8t
Wt E 9 e Adt

2 o

el

A FoHgde W@tz FoUd FaHoR
#4389 CDa+ THzZ7el A E7} Bojshe Al
FojARdo] 243 A% Y o5 FEAEE

- 307 —



TFE Aol Egle]l o8 zhe-mttn Uiz 9ot
53] helper T cell type 1 (Thl) Ao]E7}elel IL-
12 3 IFN-y9} Th2 Afo]E7}RlQl IL-4% IL-107F
o] F¥o] AEeiAEe) P AHsin Yzis)
ook & dTe AEdpEgvee] Agas
Thi A}°]E7]—°]° IL~12, IFN-y2} o]53} ZAa= o

2 A8Ycha deiAde Th2 AbolEsl 2 IL-
100] B4 F5Ulo] oBA FEEHE=RAE Ak
WHET oM F59 vmeto g AAA Furde]
AR Vg ofslished] £go] Hux} sigion
ob&2] AtolEsllel Ak f-84L dolmmal &

et

R

7 2079) A4 Fotednl obd FH Bixke Ay
o8 Fret A IL-10, IL-12, IFN-y2 =4
3t FFdiMe] ADAE Z24se vlwsldnt. At
EFRRIZ thddzte] Han F42 dalRalsie o
< %59 ELISA whioz 243197 ADA &

H
rr
= o
2
o

2 &34

Y Y ox 7
ic]

Ford BN F409] IL-10, IL-12, IFN
79 FEE 121.3+83.7 pg/mL, 571.4+472.7
pg/mL, 420.4+285.9 pg/mL2 &3 o] 21.2+ 60.
9 pg/ml, 194.5+67.6 pg/mL, 30.1 +18.3 pg/
mL Br} 2% folab Ekth(p< 0.01). 94 &
2 @AM F42) IL-10, IL-12, IFN-y9] =5
i 88.4£40.4 pg/mL, 306.5+271.1 pg/mL, 30.
5+54.8 pg/mL& ¥#e] 43.4+67.2 pg/mL,
206.8+160.6 pg/mL, 14.6 +3.3 pg/mLe} n]ms}
A&w IL-10%re] foabA] = (p<0.001)
IL12, IFN-yoll & 23 ztol7} gigic). 294 &
Uh o FUE kel FrollM e 58 vma)
A& IL-12, [FN-y, ADAE= Z84 3 ”L‘ﬁoﬂﬁ
fFofstAl ket (p=0.046, <0.001, <0.001)
IL-102 froigk zfolz} giQlrh. 284 F4de o
4 F97 2dshker ¢lo] IL-12, IFN-y, ADA
9] 71%& 7247t 300 pg/mL, 100 pg/mL, 45 u/

ol
;
o

Loz slggu uis /Bolx= IL-12904 60%/
70%, IFN-yollA 90%/85%, ADA<|A 85%/90
% At

4 E:

AN FFolA F4He) Thl Alo|Eg}elel L-12,
IFN-ys} 3] IL-100] Z7}slo] 9ldm opd g4}
Hlagiew IL-12, IFN-y& §-2j3H 27150 919
o1} IL-10-2 2er} Qi) webr Aay Ford
o] 7)) Thl Hge] AEojfaednrgo) =g
oA AT AU F2FHQ IL-10 Z7}e)
A olole FF9 A7/t Hed Ao yzy
ot =3 IFN-y9} ADAE 234 49 o4y §4
ote] Zho) {43 Rhdo g Azte.

& 1 2 o

1. Howard MC, Miyajima A, Coffman R : T-cell de-
rived and their receptors, In Paul WE(Ed.) Fun-
damental immunology, 3rd Ed., p763, New York,
Raven press 1993

2.Mosmann TR, Coffman RL :Thl and Th2
cells : different patterns of lymphokine secretion
lead different functional properties. Annu Rev
Immunol 7 : 145, 1989

3. Romangnani S:Human Thl and Th2 sub
sets. I doubt no more. Immunol Today 12 : 256,
1991

4. Glusti G : Adenosine deaminase, In Bergmeyer
HU(Ed.) Methods of enzymatic analysis, p1092
New York, Academic Press 1974

5. Barnes PF, Mistry SD, Cooper CL, Pirmez C,
Rea TH, Modilin RL : Compartmentalization of a
CD4+ T lymphocyte subpapulation in tubercu-
lous pleurisy. J Immunol 142 : 1114, 1989

6. Giorgio T : Interleukin-12, A cytokine produced
by antigen-presenting cells with immunregula-
tory functions in the generation of T-helper cells

— 308 —



type 1 and cytotoxic lymphocytes. Blood, 84(12)
: 4008, 1994

. AM. Cooper, A.D. Roberts, ER. Rhoades, J.E.

Callahan, D.M. Getzy and I.M. Orme . The role of

interleukin-12 in  acquired Immunity to
Myecobacterium tuberculosis infection. J Immunol

84 : 423, 1995

. Jihed C and Giorgio T : Interleukin-12 : A bridge

between innate resistance and adaptive immunity

with a role in infection and acquired

immunodeficiency. J Clin Immunol 14(3) : 149,
1994

. Maggi E., P. Parronchi, R. Manetti, C. Simonelli,

M.P. Piccini, F.S. Rugiu, M. De Carli, M. Ricci,
and S. Romagnani. : Reciprocal regulatory ef-
fects of interferon(IFN-y)
interleukin-4(IL~4) on the in vitro development
of human T helper 1{TH1) and TH2 clones. J
Immunol 148 : 2142, 1992

gamma and

10. Manetti, R., F. Gerosa Parronchi, M.G. Giudizi,

11.

12. Barnes

M.P. Piccini, G. Trinchier, S.
Romagniani. ; Natural killer cell stimulatory fac-
tor (Interleukin-12 [IL-12]) induces T helper
type 1 (Thl)-specific immune responses and in-
hibits the development of IL-4 producing Th cells.
J Exp Med 177 : 1199, 1993

Peter F. Barnes, Sue Jane Fong, Patrick J. Bren-
nan, Patrick E. Twomex, Amitabia mazumder
and Robert L. Modilin: Local production of
IFN-y
pleuritis. J Immunol 145(1) : 149, 1950

PF, Lu S, Abrams JS, Wang E,
Yamamura M, Modilin R : Cytokine production
at the site of disease in human tuberculosis. Infect
Immun 61 : 3482, 1993

E. Maggi,

tumor necrosis and in tuberculous

13. Ming J, Maurice KG, Erica W, Jianhua G, Stan-

ley FW, Shuzhuang L, Robert LM, Peter FB :

15.

16.

17.

18.

19.

20.

21.

- 309 —

Interleukin 12 at the site of disease in tuberculo-
sis. J Clin Invest 93 : 1733, 1994

. Esteban Ribera, Inmaculada Ocana, Jose M,

Martinez-Vazquez, Marinona Rossell, Teresa
Espariol, Alvaro Rubial ; High levels of interfer-
on gamma in tuberculous pleural effusion. Chest
93(2) : 308, 1989

D’Andrea, A, M Aste-Amezaga, NM Valiante, X
Ma, M Kubin, G Trinchiri. : Interleukin 10 inhib-
its human lymphocyte interferon-gamma produc-
tion by supressing natural killer cell stimulatory
factor/ IL-12 synthesis in accessory cells. J Exp
Med 178 : 1041, 1993

M. Howard, A. O’'Garra, H. Ishida, R. De W.
Malefty, Jan De Vries . Biological properties of
interleukin 10. J Clin Immunol 12(4) : 239, 1992
Yuanguang L, Ming Z, Florence MH, Jianhua G,
Peter FB : Absence of a prominent Th2 cytokine
in human tuberculosis. Infect and
Immun 64(4) : 1351, 1996

Jian-hua G, Ming Z, Robert LM, Peter SL,
Dinaker I, Yuanguang L, Peter FB : Interleukin-

response

10 downregulates Mycobacterium tuberculosis in-
duced Thl response and CTLA-4 expression. In-
fect and Immun 64(3) : 913, 1996

Bartolome R. Cecil : Chapter 63, Diaphragm,
chest wall, pleura, and mediastinal disease, In
Bennett and Plum(Ed.), Cecil Textbook of medi-
cine, 20th Ed., p442, Philadelphia, Saunders 1996
Banales JL, Pineda PR, Fitgerald LM, Rubio H,
Srlman M, Salazar-Lezama M ! Adenosine de-
aminase in the diagnosis of tuberculous pleural
effusion : a report of 218 patients and review of
the literature. Chest 99 : 355, 1991

4714, A3E, AT, A9y, 3AE, 38
A A FOE MEEdEgs SA44 &
& A7 Z2Y 2 3Fv] 2AE 34(3) 1223

e e ——— I



22.

23.

1987 24.

Valdes L, San Jose E, Alvarez D, Sarandeses A,
Pose A, Chomon B, Alvarez-Dovano JM,
Salgueiro M, 'Rodriguez Suarez JR : Diagnosis of

tuberculous pleurisy using the biologic parame- 25. 7184, 7

ters adenosine deaminase, lysosome, and interfer-
on gamma. Chest 103 : 458, 1993

Tom P, Matti K, P hr-Einar H, Henrik R,
Anders W : T and B lymphocytes in pleural effu-
sion. Chest 73(1) : 49, 1978

Ocana I, Martinetz-Vazquez JM, et al . Adeno-
sine deaminase in pleural fluids : test for diagno-
sis of tuberculous pleural effusion. Chest 84 : 51,
1983

ol
2
13
1

AN
2
o
0,

A, olFFE, o
g, A8E, & A9 F4Y oA Inter
feron-gamma, Adencsine Deaminase®} Carci-
noembryonic Antigenel A 7}, ol gk 3}
13)%) 46(2) : 212, 1994

— 310 —



