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LYMPHOCYTE SUBSETS BY MONOCLONAL ANTIBODIES AND FLOW
CYTOMETRY IN PATIENTS WITH PULMONARY TUBERCULOSIS

Yasuko HARADA*, Masahiro TAKAMOTO, Susumu HARADA,
Tsuneo ISHIBASHI, Atsushi SHINODA

(Received for publication August 24, 1987)

Peripheral blood lymphocyte subsets have been evaluated in patients with pulmonary
tuberculosis using combination of monoclonal antibodies and two color flow cytometry.
Pleural effusion lymphocytes were also examined in patients with tuberculosis.

Patients with pulmonary tuberculosis were divided into three groups.

1) Active early stage : Newly detected, bacteriologically confirmed patients treated with
antituberculous treatment for less than 2 months.
2) Convalescent stage : Patients converted to negative by culture with antituberculous
treatment for about 6 months.
3) Chronic bacillary excreter for more than 2 years.
The results obtained were as follows :
1. Patients under 69 years of age.

At the active early stage, there was a decrease in total lymphocytes, pan T cells, inducer
T cells and suppressor / cytotoxic T cells as compared to normal controls. The numbers of
lymphocytes and almost all T cell subsets were restored to the normal level at the
convalescent stage, however, decrease in suppressor T cells was observed. Among the natural
killer cell subsets, we observed a significant increase in Leu 1177 ~ cells at both stages
active early and convalescent. In chronic excreters we found a decrease in total lymphocytes,
pan T cells, inducer T cells and an increase in helper T cells, activated T cells. There was an
increase in Leu 117" cells and Leu7 " 2 * cells. The ratio of T4/T8 cells tended to be high
in all three groups as compared to normal.

2. Patients over 70 years of age.

The number of lymphocytes tended to decrease at the active early stage and the chronic
excreters and to be restored to normal at the convalescent stage. We observed a remarkable
decrease in suppressor T cells at the active early stage. At the convalescent stage, we found
a decrease in helper T cells and an increase in cytotoxic T cells. Among the natural killer cell
subsets, we found a decrease in Leu 11" 7" cells and Leu 11 "7 " cells at the active early
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stage and their restoration to the normal level at the convalescent stage. Furthermore,
there was a significant increase in Leu 11 77 " cells and Leu 7 " 2" cells at the convalescent
stage. In chronic excreters, we observed an increase in helper T cells, cytotoxic T cells,
Leull ~ 77" cells and Leu7 "2 * cells. The ratio of T4/T8 cells tended to be low compared to
normal in all tuberculous groups over 70 years.

3. Patients with tuberculous pleurisy.

Comparing pleural effusion lymphocytes to peripheral blood lymphocytes, we found a
significant increase in both proportion and absolute number of pan T cells, helper T cells
and inducer T cells in pleural effusion. The ratio of T4/T8 cells was markedly high in
pleural effusion. In contrast, we observed a remarkable decrease in all subsets of natural
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killer cells in pleural effusion.
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Leu2*15", Leu2*157), /&AL THfE (Leud”
DR*), B#ifga (Leud DR*), KU Natural Kil-
ler #fE% (Leu7, Leull, Leull* 77, Leull* 7%,
Leull 7%, Leu7%2%) x4}, XK (%) Lt
¥ (/ mm®) KoWTKRE L,

1. MfSEMAEIC S 2 RIEIM Y ¥ /3Ry T2y + DFE

L)

FASA%IE © B OF#h %, 1DOITEL 9FBUT
OB L 0RO DB AT IEEA & R L 72,

(1) 69 BELUT DFERIE

£2-10T&L, Y v BRIBBUITEESIMER I & 18
IS ORHG R TRRORBDMSEYD S h, (b
R IEESICEE LTV 3, THlEY 72 b T
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®2-1 FHEIE 698&LIT) O THlY 7= v + & Bl
EE MR | EPEEER B&SEEEH | E =1 A
n=25 n =21 n=18 n =66
B (/mm3) | £ mm?) | BEH(mm?) | #E3E/mm?’)
(k%) (e%%) (L% %) (te%%)
Total lymphocytes 1, 670 £ 720* 2,050 £ 690 1,630 £+ 580* 2,060 £ 710
Leu 4 1, 150 = 500* 1,310 £ 440 1,050 + 400%** 1, 440 = 560
(66.3 = 11.0) (65.8 £9.3) (64.3 £8.9) (67.3 £ 11.3)
Leu 3 750 + 380 840 + 400 720 = 350 870 + 320
(42.8 + 10.6) (41.7 £11.3) (43.4 £ 10.5) (41.4 £7.0)
Leu 3*Leu 8~ 210 £ 150 260 £ 130 240 + 100 280 = 130
(13.0 £ 8.9 (14.1 £3.8) (16.2 £ 7. D* (13:.0 £4.9
Leu 3" Leu 8* 500 + 200* 510 £ 340 420 + 260** 650 £ 290
(32.0 £ 13. 1) (27.0 = 10.6) (25.9 +10.2) (30.1 £9.0)
Leu 2 430 = 200* 460 £ 240 430 = 200 570 + 290
(25.5 £ 17.5) (23.0 £8.9) (26.9+9.7) (26.4 £6.8)
Leu 2*Leu 156* 100 £ 70 70 + 40%** 120 = 100 120 = 60
(5.9+4.1 (3.8 £ 1.5)** (8.2 £4.5) (6.4 £2.8)
Leu 2% Leu 157 350 = 130 380 = 270 300 £+ 130 420 £ 210
(22.0 £ 6.8) (20.3 £ 10.9) (20.7 £8.3) (21.1 £5.4)
Leu 3/Leu 2 20£1.2 2.2 £1.2% 1.9+£1.1 1.7+0.7
Leu 4" OKDR* 50 = 30 50 + 30 70 + 60 60 + 40
3.2+1.6) 2.8+1.9 (4.2 £2.8)* (2.9£1.6)
Leud™ OKDR~™ 190 £+ 180 260 £+ 150 210 = 150 250 £ 150
(10.1 £5.4) (13.9+£6.4) (12.5 £ 6.0) (1.5 £6.1)

HEEZORERIEFALOMTIT > * P<0.05, ** P<O0.01
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£ 2-2 [HEEKIE (695 LIF) @ Natural killer ffg4 7€ v k
5B Y &PT%JJE@ ﬂ:?tbﬁgiﬁz:ﬂﬁ ¥ %‘“‘ EF % B E %" A
ﬁ@ﬂﬁ((/mmﬂ ot E(/mm3) %@ﬁﬁ(/mmﬂ X (/mm3)
(teE%) (L %) R %) (e£%)
Leu 7 370 + 160 450 + 260 440 = 240 470 = 260
(21.8+ 9.4 (23.1 £11.0 (27.3 = 10.6) (21.5+ 9.1
Leu 11 230 £ 130 290 + 210 290 + 210 250 + 140
(13.0 £ 6.4) (15.2 £10.D (16.3 = 7.9)* (12.5 + 6.5)
Leu 11" Leu 7~ 140 = 80 160 = 110 120 £ 80 120 = 60
(7.9 £ 3.9)* (7.8 £3.3)* (6.8 £2.8) 6.1+2.9
Leu 11" Leu 77 90 = 60%* 190 + 190 170 = 150 130 + 100
(5.1+£3.4) 9.2+£9.0 (9.5 £ 6.4)%* (6.4 £ 4.5)
Leu 117 Leu 7+ 280 £ 140 270 = 170 270 + 170 340 + 230
(16.7 = 8.5) (14.1 + 8.6) (16.8 = 10.0) (15.1 £ 8.4)
Leu 7* Leu 2% 140 £ 70 160 + 130 200 £ 140 170 £+ 120
8.7+ 5.3) 8.5+ 6.2 (12.3 £5.8)** (7.4 £4.0
BEEORERIEFALOMTIT 7 * P<0.05, ** P <0.01
£3-1 [WEEE (T0LIE) o THEY 7+ b & Biffa
réiﬂ %Bﬁ ﬂ:ﬁtbﬁﬁﬁixﬁ ¥ S*z TﬁF— B | E %“28 A
n=
ﬁﬁiﬁz(/mmﬁ') #’éﬂﬁ(/mmﬂ a@?ﬁ‘ﬁ(/mma) #HEXIE(/mm3)
(k%) %) (te# %) (HE %)
Total lymphocytes 1,550 = 830 2,060 £ 1,530 1,560 £ 410 1,890 = 640
Leu 4 950 + 540 1,250 £ 1, 090 1,140 £ 210 1,120 £ 420
(61.8 + 13.8) (60.7 £ 12.3) (75.1 £ 9.8)* (59.4 + 11.5)
Leu 3 590 + 410 610 + 360 560 + 260 740 + 270
(36.8 + 12.6) (33.4 £ 10.6) (36.6 = 12.9) (39.6 + 8.5)
Leu 3" Leu 8~ 210 = 140 140 =+ 50%* 340 + 110 250 = 90
(14.0+ 5.1 (10.5+ 5.7 (22.6 £ T.4)* (14.1+ 5.4
Leu 3*Leu 8* 450 + 270 420 £ 220 290 + 160 510 = 190
(27.8 £ 10.0) (24.8+ 9.7) (18.9+ 7.9 279+ 7.9
Leu 2 410 + 340 750 + 810 * 610 &+ 230 400 + 200
@Q1.1+12.9 (31.9 £ 13.1) (39.5 £10.3**% (21.2% 7.8)
Leu 2* Leu 15* 60 + 30%** 180 + 150 120 = 10 120 £ 60
(4.5 +1.8) (9.4 £4.6) 7.0+ O (7.3 +4.2)
Leu 2* Leu 15~ 370 + 220 460 + 400 450 = 40 370 + 230
(26.2 £ 12.2) (24.9 £12.9) (22.4+ 3.7) (19.5+ 7.3)
Leu 3/Leu 2 1.8+ 1.1 1.3+0.8 1.0£0.5 2.2+1.1
Leu 4*OKDR* 90 + 90 30 =+ 20 50 + 20 60 + 50
(6.4 £4.2) (1.6 £0.8) (3.9+2.9 (3.3+£2.3)
Leu 4* OKDR~ 170 £ 210 160 + 160 110 £ 60 240 + 190
(9.6 £6.8) (7.3 £4.6) (6.4 £2.5) (12.4 = 5.8)

FEZOREIEFZALOMTIT->7, * P<O. 05,

** P<0.01
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£R3-2 RS (70521 E) @ Natural killer #fa4 7€ » b
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rﬁiﬂé fﬁ%ﬂﬁ ﬂ:ﬁdﬂ%@&ﬁ R ﬁ B % B | E ”%“28 A
n=
ﬁ@ﬁﬁl(/mmf‘) #@ﬁﬁ(/mmh é’éﬁﬁ(/mmﬂ R/ mm?)
(teR %)
Leu 7 530 + 400 940 + 870 * 620 + 220 530 = 270
(33.5 £ 14.0) (43.3 £10. D**| (42.1 £ 17.3)* (27.3 £ 9.8)
Leu 11 270 = 190 320 = 320 260 = 150 360 + 230
17.7x 8.6) (18.0+ 9.9 (15.8+ 7.4) (18.3 = 8.6)
Leu 11* Leu 7° 90 = 80 130 = 110 90 = 50 140 % 100
(6.9 +£3.3) (7.9 4.4 (5.1+2.5) (7.0 3.9
Leu 11* Leu 7* 150 + 120 230 + 240 180 + 130 220 = 160
(10.8 = 6.9 (12.9+ 5.4) (10.8 = 6.6) (11.2 £ 6.5)
Leu 117 Leu 7* 380 + 330 410 = 280 440 = 130 290 = 190
(23.6 £ 12.3) (28.3 £ 11.8)**| (31.3 £ 17.2)** (16.0 = 8.5)
Leu 7* Leu 2* 200 + 210 250 = 250 330 + 180 * 150 + 120
(12.6 = 8.5) (15.8 £ 10. 2)* (22.7 £ 12. 2)** B.0x£5.9

BFREEORERBEEALOMTIT -7, * P<0.05,

sk & KABM % HERd 5 &, THIFAY 7% v k TIIE
4 - 11TRT &S5 Leud, Leu 3B D LRIZM
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BEABSR SN WY, AKF O T4/T8 (Leu 3/
Leu2) kb EBICEMBEE R LI, BKFD Leu 3 B
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WOLTO, L L THRERZRED Shidh -
2o
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mmﬁenkmﬁﬁﬁimmctomm¢03m@
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BEEZRE M- 1,

Natural Killer fif@ O FEE 23K 4 - 2D KD i
NK #if%2 £ T TXTOY 7+ v b AR, #iiidtic
o7k BRI B LT Wi,

% =

FH#EAGEE O R MIMZ OHIKD ) <R+ 7+ » b Z
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THKBICXT 5/ 70—+ AHEKTH S OKT3, T4,
T8 R U T4/T8HEEICREL, TOHEMDOE A%
BRISDOHBE VDD ey, 7a—%4 Fx FY -
W B THABICK > TR D EiCHLVWEES T
HISE L SIS AT 2 A A 1o

% I IHREIIE 2 SEEIG M O BRI, eRhERR

** P<0.01
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i3, Pan T #HRa%FIC Leu 3 BBMED Helper/Inducer T
M DR BB~ OBIRNFEITEBDE 5, Venet 5 0
&, FFER OB IC L VRO N MBI Y v/ BREF
K THREERTHY, FHEEKICBVTZORNE
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K417 ERMERERO THREY 72y b & Bl
iE 1 A ok o R KR R
K iz I K 1 I i 7K
n=119 n=10 n=10
Hd% (/mm3) | #EE(/mm?) M (/mm?)
(L% %) (k%) (%)
Total lymphocytes | 1,970 + 680 1,790 £+ 1, 050 2,500 £ 1,150
Leu 4 1,320 = 530 1,180 + 990 1,920 + 920
(65.5 = 11. 1) (59.6 = 18.7) (76.7 £ 6.4)*
Leu 3 800 £ 310 800 + 730 1,410 + 830
(40.5 = 17.6) (38.5 = 18.0) (54.7 = 8.4)*
Leu 3* Leu 8~ 270 + 140 320 + 270 440 + 180
(13.4 £ 54) (14.2 £ 11.9) (21.1+ 8.5)
Leu 3" Leu 8* 580 + 280 620 + 600 900 + 590
(28.8+ 9.0) (25.7 £ 13.8) (34.4 =+ 9.0)
Leu 2 520 + 270 410 + 270 530 + 180
(25.6 = 7.4) (23.6 = 5.8) (22.7+ 6.8)
Leu 2* Leu 15% 120 =+ 60 110 £ 70 40 =+ 30
(6.3 2.9 5.7T£3.3) (1.9 £ 1. H*
Leu 2* Leu 15~ 420 + 220 380 + 210 450 + 190
1.7+ 6.0) (19.3 = 3.6) (17.3 £ 5.6)
Leu 3/Leu 2 1.8 £0.8 1.7+£0.3 2.7+1.3*
Leu 4* OKDR* 60 + 40 110 + 160 % 160 £ 140
(2.8 £1.8) (4.1 +£4.0) (6.4 £3.1)
Leu 4*OKDR~ 240 + 160 250 = 90 220 £ 110
(11.8 £ 5.6) (13.8 £ 8.7 (9.7+4.3)

# P<0.05 ZOHRERERFARMMEFHEIERIRIERNM & ORITT > 72,
* P<0.05 XoMERKSEMIIREDARRME KK E D TT > 70

REBANOBRICHERT 5 LEL SN 5,

{bFtic & 2 HRGE R B EIIEITIC R, ) v YBREREL
& THIlY 72 » ~, BB BERIEFHEICEE
T3, LrL, TOBMICERBICKLZRIGOENRS
N5, 69 LT OB T3 Suppressor T AAAH T ICIK
TL, Z0#R T4/ TS BEBEICEHE LIt —A 70
Ll Lo BT id, Helper THIlAASHEICIET L,
Cytotoxic T ffansHE0d % 729 T4/T8 LK T %
R U7, ST IRIEHEL T MigmeicE<, [
EHREHRLTIETLTWAAD 69 U T OB &R
BoTWh, COXDBEEEICET S T MYy 7€
N ORIGHERMEIC L VRS LOBEFRIHED & T
AARPTH 5,

BN cB LT, COROEHIZ) v BRKRUZ
DO Ty b OEFEAPEEERVE K HETO S
ZETHAD, 69LITTIE Pan T#lE, Inducer T

MO FEIFE(ET, Cytotoxic T #ila & RN
L 70l EoE#ETIE Pan T 8, Inducer T#H
B3 E U & 5 K T EE %2R 08, Helper T Hif &
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# % ®we3s B 25

xR4-2 KEEHEBEXRO Natural killer a4 7 & v b

E & A o o Ko %
AKX M MM | X #H m | % K
n=119 n=10 n=10
M (/mm3) | X (/mm?) 8 (/mms3)
(te%E %) (L% %) (£ %)
Leu 7 450 + 260 270 + 170% 90 =+ 100 *
(21.8 = 9.8) (21.5 + 14.8) (3.9 £ 3.3)*
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(13.8 = 7.2) (21.7 £ 15.0) (4.5 £ 3.4)*
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(6.6 £ 3.6) (11.0+ 6.3) (3.4 £2.2)%
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(7.4 £5.4) (14.0 £ 9.5) (1.6 £ 1.9)*
Leu 11" Leu 7+ 300 + 210 140 + 80% 60 + 60*
(14.3 + 8.2) (10.2 + 6.4) (2.3 +£2.6)*
Leu 7+ Leu 2+ 150 + 110 110 £ 70 50 + 60
(7.1 £ 4.6) (8.1 £5.4) (2.1 +2.7)*
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WIP® L xnTWnw3, Fkld NK #ilaoiEiz R Tw
WA, Yoneda 5 2 I3ifSHEAE D B O NK #IE
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BN 6 fifadeEm 1d Leu 7 fHBIAE < Leu 11 #HREA DTS
W, —HOREIBET 2 DIFAE Leu 11 #HIE T,
Z @ Cytotoxic activity BEWERBRRTWVWS, HIkT
B IRREI TR, O THAH Db, FICEHHH RN
BRETH B,

DIk, FifERERE R OFERMERR 1 B 5 ) v/ ER Y
Ty b 2RHRR, B0 o0OfE L 0 T LTS
foo BITHEFIEZEEP L, SRITHRE D - /o8 kit
OB TODMEIIMAT, KA, REDIMNLIBELD
BE, KRUE—EEROER ST 2H0ENDS D,

¥ & 0¥

HFEREAEIC 81 BRMIM Y v ¥BRE, 2D T+ b
OEBEE/) s u—FAGURETO—F A P A Y =%
FAWTHRE L 720

ABEREHEERRG M D FhFEALIE %, TEEMEROI, (biEth
W, BRiEBEo=icoy, BICERE 69 5%
UToREE 10%U oSBT, &4 0FERKE
DIEFEXTIRE & IR U 7o, SRR T, Kig
&gk ) v BRic> VT HRE L 7o

1. 69mUTOEMHETIR, FEMWRHIC) v
B, Pan T #0f8, Inducer T M, Suppressor/Cy-
totoxic T HIRIDE FHSR S iz, {LERIC & % HRERI
i) YoNERE, & THIKEY 7y MESIERERICEH
3 %%, Suppressor T MDA IZEIETF L, B
fAE & IEEIEROIICE S, BRI EE T 5 EM %
@1, Natural Killer (NK) #faHHE 5y DT Leu
11777 MBI TE B MR 01, BRI & b IcE AR
Lo Leull™ 7% QIR AR T L, HfQERI
NS B R 2D 12

COEBBORGHERTI, ) v SHEOET,
Pan T#A88, Inducer T #AfEZD{E R & Helper T #Hi
HERoBmMBRES, BIciEH/L Tk b 1%
RUTo NKHIFITIZ Leull™ 7F $H8, Leu7* 2 #A

141

RamsEImL TV, T DEMBETIIFEKD & ORflics
WTd T4/T8 HIZIEFEE L 0 & - 12,

2. 0L EoOEBETD Y v BRETEBHERY]
1, EEEEEE R, IHEDRRERHIC G EEEICE
Bl THREY 7+ b TRIEEHHRIIC Sup-
pressor T HfADK T HFHTH - 1o, (LEDERERA
1713 Helper T fADIET, Cytotoxic T k@ HEn
RN, NK MiaHEE ST, Leull™ 77 fHka,
Leu 11* 7" fAlas/EEERAIICE T 2R L, HEHEH
WWIEEBIcEE Uk, £/ Leull ™ 7 #Il8, LeuT7”
27 g IR EPEREHIcB W TEEOINAE RN L 10,

FieHEE B T 1d, Helper T #if8, Cytotoxic T flfa
BEMEERL I, NKIFETIE, Leull™® 7 #Hig,
Leu 11" 7" MK T OMERZ/R L, Leull ™ 7"
fa, Leu7 2" B EEE R L oo T0 R LOE#
JBOfEKIE, EOS T4/T8 LA IEFEME & 0 EWE
&R L,

3 . FERMRIERBEORMIMY v N ERE 2 DY T
METIZ, V v /YERE, Pan T #ik8, Helper/Inducer
T # &, Suppressor/Cytotoxic T #lEAE T D ][]
AR Utco TEHAL THIRBEMAERL K, NK S
AT Leull ™ 77 #ME, LeuT7™ 27 MEFAMEMZ/R L
7o

KigI & fakep oy v oERE K 5 &, ko
Pan T #if8, Helper/Inducer T #ifgi3 B EHEIN%
AL, TA/T8HEEMAER L, & 7iEMAL T Mk
BEOHMEZRL 2, NKHIfRIZTNTOESZBWT
EfEAR LT

X ik

D AN . V) YRy 72y + OIEEHER O
WwRES EE), K%, 62 : 647, 1987.

2) Edwards, D. et al. :
mycobacterial diseases, Am Rev Resp Dis,
134 : 1062, 1986.

3 P Hh: FACS IT & 2 s BB ORM T 4
fav 7+ v ~ O, k% 58 : 205, 1983.

4 LRFBEM : iKEZE BT 2E/ 70— F i
K% REEM RO KR, %, 58 : 204,
1983.

5) = EEE—AR : ERIRSEAEFMIC B F RER RN O EIR,
#EK%, 59 : 39, 1984.

6) BORRKM : £ b OFERL & BEE, %, 60: 46,
1985.

) EEBF '/ 70— F VHUEIC X B FSHIE D
KM, KROBIKH ) v SBRABEOKRE, #k%, 61
: 2563, 1986.

8) thitHEr - #EAEMERIIE 2 LI ERIE R c B1) BK

The immunology of



142

9

10)

1D

12)

13)

14)

16)

17

18)

MKk UKD Y v B8Ry 72 5~ O, HIRK
£FE 24 1 785, 1986.

EBREEM : &/ 70—+ VBRI X Bl ES
K v ocBRY 72y b OREFT, EEE, 40 : 135,
1986.

Mackay, I. R. et al. : Ageing and immuno-
logical function in man, Gerontologia, 18 :
285, 1972.

Girard, J. P. et al. : Cell-mediated immu-
nity in an ageing population, Clin Exp
Immunol, 27 : 85, 1977.

Hallgren, H. M. et al. : Lymphocyte subsets
and integrated immune function in aging
humans, Clin Immunol Immunopathol, 10 :
65, 1978.

Kishimoto, S. et al. : Age-related changes
in the subsets and function of human T
lymphocytes, J Immunol, 121 : 1773, 1978.
Skvor, J. et al. : Immunoprofile studies in
patients with pulmonary tuberculosis, Scand
J resp Dis, 60 : 161, 1979.

shiratuchi, H.

subsets by monoclonal antobodies in patients

et al. : Analysis of T cells
with tuberculosis after in vitro stimulation
with purified protein derivative of tuberculin,
Clin Exp Immunol, 57 : 271, 1984.

Venet, A.
lymphocytaires pulmonaires recueillies par

et al. : Etude des populations
lavage alveolaire, Ann Anest Franc, 6 : 634,
1980.

Lanier, L. L. et al. : Subpopulation of human
natural killer cells defined by expression of
the Leu—7 (HNK-1) and Leu-11 (NK-15)
antigens, J Immunol, 131 : 1789, 1983.

Abo, T. et al. : Characterization of human
granular lymphocyte subpopulations expres-
sing HNK-1 (Leu-7) and Leu-11 antigens
in the blood and lymphoid tissues from
fetuses, neonates and adults, Eur J Immunol,
14 : 616, 1984.

19

20)

21)

22)

23)

24)

25)

26)

27

B % Be3E B 2S5

Lanier, L. L. et al. : Correlation of function-
cell

subsets and surface marker phenotypes using

al properties of human lymphoid
multiparameter analysis and flow cytome-
try, Immunological Rev, 74 : 143, 1983.
Yoneda, T.
pulmonary tuberculosis, Br J Dis Chest, 77 :
185, 1983.

Holmberg, L. A. et al. : Characterization of

et al. NK cell activity in

Natural Killer cells induced in the peritoneal

exudates of mice infected with Listeria

monocytogenes A study of their tumor
target specificity and their expression of
murine differentiation antigens and human
NK-associated antigens, Cellular Immuno-
logy, 89 : 151, 1984.

Williams, D. M. et al.

Killer cells in

. Role of Natural
the mouse
Chlamydia
trachomatis), Infection and Immunity, 55 :
223, 1987.

Facchini, A.
circulating Leull”™ (CDI16) large granular

infection with

pneumonitis agent (murine

et al. : Increased number of

lymphocytes and decreased NK activity
during human ageing, Clin exp Immunol, 68
. 340, 1987.

Okubo, Y. et al. : PPD—specific proliferative
Analysis of PPD-

specific proliferative cells from tuberculous

response in humans. [.

pleurisy patients and healthy controls with
monoclonal antibodies specific for human T
subsets, Microbiol Immunol, 26 : 511, 1982.
BRI - FEIRESR RIS B B Y v VERIERE, H
fopEsaE, 23 : 1090, 1985.

& BRI €7 70— F vbikic L aHkd )~
NEROWRES, #Ef%, 61 : 35, 1986.

Weissler, J. C. et al. : Natural Killer cell
function in human lung 1s compartmen-
talized, Am Rev Respir Dis, 135 : 941, 1987.



