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IMMUNOLOGICAL STUDIES OF PULMONARY INFECTION
WITH ATYPICAL MYCOBACTERIA

Il. Depression of In vitro PPD—induced Lymphocyte Proliferation
in Patients with Pulmonary Atypical Mycobacteriosis

Yasuko HARADA * | Tsuneo ISHIBASHI, Susumu HARADA,
Yoshinari KITAHARA, Masahiro TAKAMOTO
and Atsushi SHINODA

(Received for publication August 25, 1989)

To evaluate cell-mediated immune responses in patients infected with atypical
mycobacteria (AM), mononuclear cells from patients were examined in vitro for purified
protein derivatives (PPD) induced lymphocyte proliferation using combination of
monoclonal antibodies and flowcytometry.

Those from normal tuberculin—positive controls and chronic excreters with tuberculosis
(chronics) were also examined.

The results obtained were as follows :

1) In normal controls, PPD—S induced a significant proliferation of activated T cell
subsets (Leu4” DR”, IL2-R" Leu3" and IL2-R" Leu2"). A significant increase in pan
T cells (Leu4™), helper T cells (Leu3*87), suppressor T cells (Leu2*15%) and B cells
(Leu4” DR™) was also observed.

2) In chronics, the pattern and degree of lymphocyte proliferation by PPD—S were
similar to that observed in normal controls.

3) In AM, we found a significant proliferation of activated T cells (Leu4™ DR,
IL2-R" Leu3", IL2-R" Leu2") and B cells (Leu4d” DR™) by PPD-S. However, the
degree of lymphocyte proliferation in AM was clearly depressed as compared to normal
controls and chronics.

4) In chronics, lymphocyte proliferation by PPD—S was significantly higher than that
by PPD—B. In contrast, lymphocyte response by PPD—S was almost same as that by
PPD-B in AM.

* From the National Ohmuta Hospital, Tachibana 1044—1, Ohmuta 837 Japan.
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78 SR R R B R DX T A E 2 5h 3079,
AMEEZ O RERERTO—BE LT, A" IcBL
TAHRMIMY ¥ SEOY T2y MOOWTHE L, AM
TEBRFEARMBM TR, Y v 8K, Pan T fild, Helper/
Inducer T HlOHHDETFHED SN, & 51 AM
JEEHED PPD-SIcd 2y ~uvs ) vIRIGHIET L
TWio AT, AMERERMIMNY » /%Ko PPD
1%t 9 % in vitro lymphocyte proliferation ® K&
P2\ T, VY NERD T =/ &4 TRNTRET L T,

xR EFE

R AMIE, FFEHIEE MR HEREE (chronics),
BEBERVEN SR ONREZER—TH 5,

AMIE : [FEERRBEE (MEYE) OZWiEE]
it TRER T, EKAIC X 2IEEICb P h LTI
ERGIERE & Rt BEEE 9 2 eGSR 14 B (BT 4,
T TZ) THY, FMiE 3T~k CFHETLR TH
Bo FATHIEBOMNRIZER 1IN LT, HEEEEZLS
NBIEFIN 1L FEED Shic, £f1E bREROETZ &
T LI BEAHERA LTV, REEREKRT JIC
e L1 b DM M. fortuitum TH » 1A, TXT
M. avium complex T& - 7z,

JMi#5H%IE chronics B : 1341 (B 124, HE12)
THDERITIT~T3 & CHA5TR TH, Rk,
Wit BN BER 3 A IER TR O R & 13RI —TH %,
PEEREE IR 2 ER LT OWFRIEE LR L, BE
ERROFER 2 E bEAMELEZEZL SN, SM-
INH * RFP « EB 0 FEHEHIELmHZ/R L oo

o FREE - MBERkE 114 (Bis &, W34
SRR 29~53 5% (P39 THY, AIERY oMRE
FIEE—T, KLU, FHRECRES S YXIZ 485
FEfE 15 mm VL EOBEfEZRT 6D TH %,

B e ) VoY Ty b ORIE : BT &<
[El—DHETIT » too KARIME ~ Y VIR Leuco
—PREP i CH&MbaE 2L, PBS < 2[E, MEM
12T 1 [EBEEEE, ) v ERERE 10X 10/ ml icFiRE L, B
# % RPMI1640 (AB—serum, L—glutamine, Peni-

cillin, Streptomicin i) T {F#E S €72, &M
B 1 mlichiE E LT PPD-S (ABUERKEEIL B
WX DER, HAc—v—v—), PPD-B (M. intra-
cellulare ATCC, 13950 & » ¥58!, LEKME - HIK
EE S e, RRBEIERR) 10 pg/ml BRI,
CO M vF aN—=%—NTTHMIT- 7o &R
Fiho ) v EREE MR E & DRy, Thi D&
DY YERY Ty b OREEE RS U v ERY T
£y b, /70— FAPURICL B TEPEHEEICLD
FACS—analyzer ZFHWTHIE L 72,

BEZDRE L Student D t—test TIT » 7o

T/ 2o —FMGE AERY SECL Leu ¥ ) — X
(Becton Dickinson #t) @ Leu4, Leu2a, Leu2A,
Leu 3a, Leu$8, Leul15 &%t IL 2 receptor (IL 2—R),
Ortho #® OKDR % f\ 7z, Fluorescein isocyanate
HE# & Phycoerythrin 2@ oA 248, “HEY
B X O FEIT L 72,

Lymphocyte proliferation ratio : PPD i T 5
BOKY 7 v b O E BEEEOMIaK D%,
fiic Lymphocyte proliferation ratio & L TH 7,

B &

1. PPD-S#EHL Y v Y ERIEFER G

PPD-S &N O Xt 5% & PPD-S Rl T &I
SV, HHRTHBROKE) v Ry Ty b O
(/mm®) # & U lymphocyte proliferation ratio
(L. P.ratio) 2&BIc>WTHRHLAEY, v~
VIRIGERIR R H O R A2 K 2 107 L, RIEY &
BEROFERTH D, ) v o8EKE, Pan THilE (Leu
4%), helper THIl (Leu3™ 87), /EMHAL T Mz
7x/ 4947 (Leud” DR*, IL2-R* Leu3*, IL 2—
R* Leu2") & PPD-SHI#Ic & 2 HEOMMERL
fzo BIER®Y & %70 B#K (Leud” DR™), suppres-
sor THEE (Leu2* 157) O¥WMbAERETDH » fo IiE
P oEinick b0 Bbhd,

it%ERZIE chronics BEic > \WTH 3Rk LA, PPD
SV BEELZIIRL XY —vDET 2/ 547
DY vSIROEIIE/RL, T OBEMOREE b 12X ERE
TH>120 AMIEBOHEIZFE 4 ITRL M, PPD-S
2 & B v BRI 13 2RI §5V, PPD-S #l#uc
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x£1 FEEHHBREELES
No 23 F SEATHER R (FE2a 8 BEERFERK W &
1 M 77 TB (b113) 2 | M. avium complex
2 F 81 TB (bII2) 3 | M. avium complex
3 F 75 CB 5 | M. avium complex
4 M 66 TB (bll2) 5 | M. avium complex
5 M 64 TB (b13) 5 | M. avium complex
6 F 72 TB (b12) 5 | M. avium complex
7 F 69 TB (bII3) 2 | M, avium complex
8 F 63 BE 2 | M. avium complex
9 F 69 CB 7 M. avium complex
10 M 66 Bulla 0.5 | M, fortuitum
11 F 76 TB (b13) 0.8 | M. avium complex
12 M 72 CB 0.3 M., avium complex
13 M 91 PE 0.6 M. avium complex
14 M 37 - 3 M, avium complex
TB: ik iE CB: BUHSEXL BE: LEXIRE PE: MisKE
& %AE chronics BHAEH
No 3 Fl | B | BEEEER
1 M 52 bll2 8
2 M 56 bll2 5
3 F 51 bll3 16
4 M 58 bll3 5
5 M 63 bll2 10
6 M 56 bll2 17
7 M 69 bll2 4
8 M 70 rii1 6
9 M 61 b1 2
10 M 52 bl3 2
11 M 73 bli2 2
12 M 37 bll3 5
13 M 43 bll3 15
%2 @EFICBIBZPPDICLAMIEY VBT =/ 54 7OEAL Gt/ mm?) n=11
Lymphocyte Leud* Leu3+8- Leu3* 8% Leu2* 157 Leu2*15-
PPD-S(-) 460£110 310+90 120+£40 100+£50 9+6 8030
Jkx Tk Tk J%
PPD-S(+) 920+£290 6604300 440+210 100£110 177 100+40
Leud*DR™ Leud- DR* |IL2—R*Leu3* |IL2—R* Leu2*
PPD-S(-) 17£10 30+16 12+4 3+2
T T Tk Jskek
PPD-S(+)| 2304250 90+50 350280 35+25
#: P<0.02 *%:P<0.005
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%3 Chronics FEFIDY v/ R 7 = / 4 4 7OEAL GBI mm?3) n=13
Lymphocyte Leu 4+ Leu 3*8- Leu 3+8* Leu 2715 | Leu 2%15-
PPD-S(-)| 380 £ 90 260 = 80 80 £ 30 110 £ 60 20 + 10 80 + 20(8)
] kkx ] kxk Tk 1%
PPD-S (+)| 640 %= 90 460 = 100 270 = 110 80 * 40 40 £ 20 80 +40(8)
Leu 4" DR* Leu 4 DR* IL2-R*Leu3*| IL2—R*Leu2*
PPD-S(-) 20 £ 10 20 = 10 10 = 10 8 + 6
] #kx ] #kx ] xkx ] **
PPD-S(+) 170 £ 90 60 = 30 240 £+ 90 50 + 40
x: P<0.05 #x: P<0.02 *%x P<0.005 ( ) PSEBI%K
K4 AMEFID) vNER7 = 7 54 7OE(L Gt mm?) n=14
Lymphocyte Leu 4* Leu 3*8~ Leu 3* 8% Leu2*15* | Leu 2%15~
PPD-S(-) 330 = 180 250 = 150 80 *+ 60 90 = 70 10 = 7 60 *= 40
PPD-S(H) 490 *+ 330 310 = 220 160 = 160 90 = 90 20 = 20 70 = 80
Leu 4* DR* Leu 4 DR* |IL2-R*Leu3*|IL2-R*Leu2*
PPD-S(—) 20 = 10 20 = 20 10 = 10 7T+ 7
] e ] * ] sk ]
PPD-S(+H) 70 = 170 50 + 50 100 *+ 130 30 = 30
x: P<0. 05 *x: P<0.02
&5 Lymphocyte proliferation ratio ic& 3 3 D i
L.P ratio
Lymphocyte Leu 4+ Leu 3*8~ Leu 3* 8% Leu 2*15* | Leu 2% 15~
Normal (11) 2.0%£0.5 2.1%£0.7 41127 1.0£0.5 2.5+1.6 1.3%+0.6
] *x ] #kx ]k ] *
AM (14 1.4%+0.6 1.3£0.6 1.8%£1.0 1.2+£0.7 1.7£1.0 1.1+0.6
] * Jeskorx
Chronics(13) 2.3%£2.2 2.1 1.1 4.1%£2.1 1.1%£0.8 3.0£2.6 1.3+0.8
Leu 4*DR* Leu 4-DR* |[IL2-R*Leu3*|IL2—R*Leu2*
Normal (11) 13.2£6.8 3.4%£22 27.0 £ 17.2 13.5+11.3
IEEEES IEEEES ] *kx
AM Q4 4.4%£49 3.1%£29 5.6 £4.9 3.5+3.9
] *xkx 1 * 1
Chronics(13) 14.3+9.2 3.6 2.3 34.8 +43.8 8.6+70
%1 P<0.05 % : P<0.02 sk : P<0.01 sk : P<0.005 ( ) HEERIEK

DR*Y) &iEMHAL T #f (Leud” DR, IL2-R"* Leu
3% IL2-R" Leu2') oA THb, ZOMWNOEES

{&753 -7,

L.P.ratioic & 3 L 3B OB AEEK 5 ITR LT,

AMREBERREERICIANT, Y v/ R, Pan THl

fa (Leu 4%), helper T ##a (Leu 3" 87), suppres-
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%6 Chronics EEFIOPPD-SH LV PPD—Bicxd 3 Y v ERHENKIG n =11
L.P.ratio

Lymphocyte Leu 4% Leu 38~ Leu 378~ Leu 2%15* Leu 2%15~

PPD-S 1.6 0.4 1.8%£0.6 4.3+2.5 0.9+0.4 2.5E2.1 1.1+0.4
Jx*

PPD-B 1.4+0.4 1.4+0.4 2.0+0.8 1.3+0.4 1.7+0.7 1.5+0.4

Leu 4*DR* Leu 4 DR* |IL2—R*Leu3*|IL2—R*Leu2*
PPD-S 13.8+9.4 3.1+1.8 19.5 +11.6 8.2+6.0

] * Jkxx
PPD—-B 5.5*+4.1 3.0+2.3 5.414.0 3.1+3.7
% 1 P<0.02 sk : P<0.01 sxx : P<0.005
%7 AM EFOPPD-SEBLUPPD-Bicxfd 3 ) v/ BREGERIG n=11
L.P. ratio

Lymphocyte Leu 4% Leu 3*8~ Leu 3*8* Leu 2*15% | Leu2*15~
PPD-S 1.3+1.3 1.1+1.2 1.7+1.5 0.8+0.9 1.2*x1.2 1.0+1.0
PPD—B 1.4+ 1.5 1.3+1.3 1.5+1.5 1.1 £1.2 1.2+1.2 1.5+1.5

Leu 4*DR* Leu 4-DR* |IL2-R*Leu3*|IL2—R*Leu2”
PPD-S 5.4+4.2 1.8%1.7 6.1 £5.3 3.4+3.4
PPD—B 3.4+3.3 2.3+2.3 3.7+3.8 1.9£1.9

sor Tl (Leu2* 15), FEMAL T U v -¥Bk (Leud”
DR*, IL2-R" Leud®, IL 2-R* Leu2") ® PPD-
Sl Ic & 2B ORENSHRICED? - 7o £72 AM
FEBEE, ik HIE chronics BHicH~XTH, Pan T
¥2 (Leud®), helper T fHifa, 7E¥AL T #ifa (Leu 4*
DR*, IL2-R" Leu 3" IL2-R" Leu 2%) o HEE D
FEEMED - T,

0. AM SEBE & fifs ®E chronics #fic &1 5 PPD

—S & PPD-B#EH#E Y v/ SERIEFERIG

fiti &% 19 chronics B 13 e 1141 &, AM ER 14
Bk 11 floER Iz oW T, PPD-S &[EKIC PPD-B
R B Y Vo SBRBSERS AT - 7o MESEZE chronics
BEOFERA % 6 1R L1, L. P.ratio it &k - TPPD-S
L PPD-B icxtd 2 RIGE LT 3 &, MiFSHKIE chro-
nics OB REHFETH 5 PPD-S 1ot B RGOS FERE
RiE PPD-B e ¢ 2 RKIE& VAL IR T &
bh b, T75H 5 helper T HIFE (Leud” 87) &TEM
{t T#REE (Leud* DR, IL2-R™ Leu 3*) @ PPD
—Sicxtd 2R, PPD-BoZh & DEBEEAR-

TED» > 1o —H, AMIEBICBOWTRETITRLE
X512, PPD-Sictd 3 RIGO AN, AMIER SR
ETH 5 PPD-Bitxd 3R L DABEZRTOLBP
DE, ST B BRI B S RIGHEAR -
TWBEELLNE, EHLTHREO? =/ 547T
& 5Leudt DRY & IL2-R* Leu3*® L. P.ratio %
b — 2 BRI R Utco MifSHGIE chronics BT, £
#l PPD-S © K548 PPD-B ot s 356G & &\
AM fiEf#l T &, PPD-B icxf¢ % XiEA PPD-S St
LD EGERIZ 11 IR 4Flicd X9, 2 OREFIORIE
MIEEEEE & IED - T,

% %=

AM JEDHIc M. avium complex iEDFAEER & L
T, FigEts, EEREIS & 5T T B MBI & 2 sk
B S TR O BRLERH O K T AERELRFTH 2
CERELED SN TWBYY, —, £HHERETE
(R TR D BEAEIRGE b RIEEROK EBRT & H
A 5N Bo REWRTIEREDIE T 2R 5 BIRKIFTR
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Atypical Mycobacteriosis

Leu 4* DR*
50 r
40t
30T

20F

| =<

Lymphocyte Proliferation Ratio

PPD-B PPD-S

N

IL 2-R* Leu 3%
50

40 F

30r

L ==
PPD-B  PPD-S

Pulmonary Tuberculosis (Chronics)

o

& Leu 4* DR* 1L 2-R* Leu 3%

S so0r 50T

2

g

§40- 071

E

& sof 30t

e

> 20t 20t

o

)

g 10t 101

z __/‘é .
PPD-B PPD-§ PPD-B PPD-S

B AMES X OM#EIE chronics i85 PPD-
S, PPD-B lituFic & BiEHALT Y v/ BRI D Lk

ELTRDE I BT EPHEShTVS, 1) &,
Helper/Inducer T Y ¥ NEROIRER/D R LT 5
AIDS BEF Ic 2 G M. avium—complex TEA %
FELTWBY™Y, 2) BHEEEEICET 5 AMER
EHENEVY, 3) AMEREEMERBNL VY,
Lito@EEs LTELONE T &, Y v ERORED
T3 Z OBEERTITH A 5. bhibhASHRELTY
BIEERBIRE IC & 2B HEMBYYE R, AIDS ©EME
BxffoTwabidTidinl, SWMENZVILDAT
b5, W KBV, AMIEIRBVTRAMIMY ¥
Bk, Pan T #0#d, Helper/Inducer T #lfd, Inducer
T MR DD T D St T BEEERE D
KEMD T I OHE L DE T HZD ST B,
4AE, AMIEDOERMIMNY v ¥BRD in vitro IKB1T 3
PPD Eifd ) v/ ERMEHE IS % ffifERIE chronics #f %
SRR E U THREL 72438, AMERITRIERAL T flao
HIBRBEINASEH & 2 IT{EF LT Wi, FiEH%AE chronics
BEE AMAER G, VERITRLEBLALESEDLNR

WL, MBEEERHE L TV ELEUL TV S, &
REBOELERICANBVWE S1F, MEOEERKT
H0 AMIEBRNEIHRICRE > TV EHTH %, MMFEHKIE
ZHRHI BRI ERBNIC R 2 &, SHEEKTIE,
YNV ) VIRIBDETHIAEL, 20 Y /NKRD in
vitro 1T B 1F 5 PPD-S icxtd 2 ¥R IG T L 7 fE
BIBEh -1, TOLIRELS AMIECBIT Y
v RKROBDP, £ PPD ITHtd 2 KIGHEDE T I,
DB REVWEEZ OND, AMIEQCEMRET,
IfERIRREREZ KL, STEOHAETEEX->TVD
EANDRIFADBMELEEZEZ TV 5,

FEREIC KT B B R b ERic L O BET 5,
THOHLERABIET Y v EROBEGRHFIC K O HE
LEBADY vikh4 VEEEL, ZHICED= 707 >
— UMIEMALL effector cell & L THKEEKRET S
LEZLN TV BT, AM E OHERFT R T epitheli-
oid cell granuloma 2% 5 &M 5, KIEIKBWT
SR RE S B OTE 2 7 = R AME VTV S &
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XN 3, Schnittman Stk 3 & AIDS KB 5%
itk M. avium complex iETld, ZD~<7 v 77—V
DiEM (phagocytosis, intracellular killing %) &
EFLTWHELELTWE, & LaHAKDRMA
M. avium complex DO BFEMEBELICHEEE LTV 5,
< v 2EAVEEEBICBWVWT, Collins 5, EE
B BB Y © OB E R R BT O RBE N,
C OH% 3 suppressor THifAIc L5 & LT3,
X 5iT, fEFEIEH L TIREIER %2R BCG Gt
<7077 —YOREIKH LT M. intracellulare &
P AR & OWE FBEEREE L,

bbb EEATVSHIECHIRE Bric M
avium complex) i & B EWMELIEICBVTH, B
fEIc L 2B RMEMNH Y, M. avium complex DRt
R & O ERIBEDE TR b e b S h Akl & &
ETEBV, TOMI>VTHEKRMICRIET 31213,
M. avium complex D EEFIH» o F—REH %= &I
Do TRBBETIBEND A9, & OIKFZKET
TOVEZW,

¥F & 08

AMAEF| DKM Y v /¥BKD in vitro IcB1F %5 PPD
AR Y v SERETERIG 2TV, HIE) VN ERD 7 =/ ¥
4778 =FA4 A MY —ICKDREF LT, VIR
M EE, MEEHIE chronics B & STIE & L CHuix
BEt L e

1. vREMHEMEE TR, PPD-S R & viEk
L TH Kl (Leud” DR™, IL2-R* Leu3”, IL2-R*
Leu 2" #Hf) 13FWSHEIMERL I, £/ v/ KR
%, Pan TH#i B2 (Leu4™), helper T #fl f2 (Leu3d”
87), suppressor T #ifd (Leu2® 157), B#fifd (Leu
4 DR") bHEEIHEML 1,

2. WEKEIE chronics BT, PPD-S fli#ic kv,
HEE LRy — v, FRED Y v BREERIEZ R
L7z

3. AMER T PPD-SHI#ic kb, 7EHEALT
fa (Leud4” DRY,IL2-R* Leu 38", IL2-R"* Leu2")
& B#ifa (Leud” DRY) DA HFEOMMERL
s, Z OHEMORERE, - 7,

4. L.Pratiolc kv 3BEAHKT 2L, AMIER
@ PPD-SHl#ic & 3 V v o BRBGERIS I ETEE, H
FEH4HE chronics BHICHENFRERIE T LTV,

5. PPD-S B & U PPD-BicXtd 3 V) v YEREEHE
RIG%, Wi#SE#AE chronics B & AM JE T2 W T H#g
Lo iSHE chronics B C13, PPD-S#I#Ic &
helper T#IfE (Leu3* 87), /&EHAL T #ifd (Leud”
DR*, IL2-R* Leu3"™) o #nA PPD-Bic &k %%
NEVEBEICEP -, AMIE#TIZ PPD-S, PPD—
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