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The purpose of present study is to analyse the clinical picture and the state of cell-mediated
immunity on pulmonary atypical mycobacteriosis.

Cell-mediated immunity was examined by the methods of tuberculin skin test and n wvitro
thymidine uptake of lymphocytes stimulated with PPD and PHA.

The study subjects were 26 cases of pulmonary atypical mycobacteriosis, who were admitted
to Keio University Hospital from 1966 to 1976.

The results of the clinical analysis of 26 cases was closely similar to those previously reported
in Japan, except the fact that the frequency of subjective complaints of this disease at the first
medical examimation was higher than that of pulmonary tuberculosis in the auther’s material,
Tuberculin tests were examined for 21 patients of which twelve reacted positive, five negative
and four doubtful positive. Among cases with negative and doubtful tuberculin reactions and
showed clinical improvement, their tuberculin reaction turned to positive, and in one case who
showed worsening, tuberculin reaction converted to negative.

Lymphocyte response to PPD and PHA was carried out by the following methods. Blood
was taken from 11 cases of pulmonary atypical mycobacteriosis, from 13 adults patients with
pulmonary tuberculosis and from 10 healthy hospital employees in whom the skin reactivity to
PPD was positive. All donors had not been tuberculin tested for some weeks prior to the
examination. Preparation of lymphocytes was carried out by the method of gravity sedimentation.
Culture were set up in glass tubes containing 1x 106-lymphocytes in 2m/ of Eagle’ medium
supplemented with 10% fetal-calf-serum and with 100 us PC and 100 pgg SM/ ml, and then
2 ug/ml of PPD or 10-3/m/ of PHA solution were added to these tubes.

It was found that the concentration of PPD of 2 ug/ml in culture suspension gave the maximal
stimulation for lymphocytes from tuberculin positive donors. The duration of culture was 5
days for PPD-stimulated and 3 days for PHA-stimulated cultures and 0.2 #Ci of 2-14C-thymidine

was added to those cultures at 4 hours before harvesting of cultures and the harvesting was

* From the Department of Internal Medicine, School of Medicine, Keio University, 35, Shinano-
machi, Shinjuku-ku, Tokyo 160 Japan.
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performed using a modification of the method described by Dutton and Page(1964). The samples
were counted in a liquid scintillation counter, and these results were shown as disintegrations per
minute after correction for quenting and efficiency. The thymidine uptake after stimulation with
PPD and PHA was shown as the subtracted value of the thymidine uptake of unstimulated
lymphocytes from that of stimulated lymphocytes.

The thymidine uptake afer stimulation with PPD was studied in the following three groups,
and it was 1,565+2,541 DPM (mean=S.D.) for pulmonary atypical mycobacteriosis, 5,231+2,070
DPM for tuberculosis and 5,377 +2,487 DPM for healthy donors. Thymidine uptake after stimula-
tion with PHA was also studied in the above mentioned three groups, and it was 18,617 +12,276
DPM, 33,081+9,385 DPM and 36,197 +5,658 DPM, respectively.

The value of these thymidine uptake after stimulation both by PPD and PHA in pulmonary
atypical mycobacteriosis was significantly lower than that in the other twc groups. Accordingly

it could be said that there were general depression of cell-mediated immunity in cases with

W HE3% H2E

atypical mycobacteriosis.
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Table 1. Summary of Clinical Data of 26 Patients with Pulmonary Atypical Mycobacteriosis
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Case |Sex|Age|Group|X-ray findings Cg;gg il(i)flitiﬁ?sstoar;d g)};ril%flaints Prognosis I"I;}\;légroc;llin
VO 0w [ o | By oo femomen[Comered |
>l M| 62| W |!II, D;Kx " Sputum "

S M 38| I |71, BXKb | Nothing particular (F:fl:i’pgﬁfmm v )
SO M 62 W [rm Gy | pgmonany bereslosis hemosputum . +)
5 - F|76| T |61, C.Kz " Productive cough N‘:Z igg;iﬁid

Gl M| 40| IV |rm;, C Nothing particular Hemosputum C(;I;Vg?ttii(i to ()
E (%) m | o Rimmmubesien |, (Pdmos |
SHEM T 46| T |II, CKx | puimorary toberoulods  Back pain Unknown

oM@ M |73 T |51, B,Ka|Bula ?;;‘:rpain Cigvrelgge;ive (=)
10 F 79| I |5T; - CyKx | Hypertension ?’lrigg&cfi?;ercough Death
I A P s M ©
o N M| 65| Wb Gk | Blonary wborelost Notcomverted |
1o I | 00| W | e e | By tbereosis | Feofctive ot o)
4 F |5 I |sm, CKz glir;(éggry tuberculosis Slight fever " (+)
IS M 28| I |rI, B:Kc | Nothing particular Productive cough P%Lmbggtaorri;y (+)
o M M 08| o s | Bl et Brodctiv cough Comverted,
17 M | 79| W |6, ByKc | Gastric ulcer Back pain " (+)
1o M|76| W |67 ByKa | Diabetes mellitus %’;fﬁt L C;’%‘;‘iﬁ;d (=)
OBl M| 72 m |nm, C Nothing particular Hemosputum Cigvﬁztgestive (+) k
o M 30| W |01, Be | By wherloss o [Peemonc |,
21 F | 72| @I |&0, C;Kc |Syphilis Hemosputum Cotgvzigiive (-)
22 - M|52| Il |ém; B;Ka | Nothing particular v » (=)
Ml F 57| W |en. BKe Camonary tuberculosis | None y (+)
24 - F |73 W |rm: C; Nothing particular Fever N‘ig Cr(ljélg‘;etli‘treed (+)
25 - M | 63 I rll; C; 183;?;’;23 tuberculosis Hoarseness ” (+)
26 F |55| oI |%m. B, Chronic bronchitis Productive cough " (+)

DD TfT 7D, BEEWKIL 100 ml 2w, MEM
(GIBCO) 88 ml, #:fARMmiE (GIBCO) 10 mi, PC-SM
%% (GIBCO: PC 10,000 u/mZ,SM 10,000¢g/ml) 1 m/,
L-7A 23y (GIBCO: 20mM/ml) 1ml o 5 ®

William I. and Kurt H. 0219 2\, HERLALY
VASERE RN IX109E/2 mI ORECeD X5 A
B, 0 2ml $Fo%MAED 13mmx 105 mm D 7
7 ARBBC AN, ATVUVADEL P vRE LTEE
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L7z, B2#ir CO, skssa HiV, B L, 37C Tk
FROPHMN 7.2~7. 41755 XL 5 CO, EEAHEI LT
frisy, EEGME PPD ¥Rin#fL 5 B, PHA ¥R
L3 HRME L, BIIERE3IATD (Fin PPD
B2 s - ERTIIARECOX 3ATD) fTiely, &
R ZOPHETER LIS,

(2) ikt

PPD (H# BCG Xt ORERZE ) 13581 T
W, EHIC 1X108E/2ml D) v 2 RFH K T
2pg/ml Lich L AWML, PHA (¥ PHA-M(DIF-
CO) 1314 7% 5ml DEEFHRE CHEL, 0.1ml %
1x108E/2 ml DY v BRIFHEEICIIN LESE L,

(3) DNA & RAERIE H ik

)V ASROERICEBEMCHIET 555 & L T,
UC-4 A 30V DY) VAERNDIY AZEHBE L,
BRC Y v ~ERESFK T 4R AT 2-1C- 1 3 © v
(New England Nuclear.>50 mCi/mmole) 0.2 uCi %
Mz, BRITCITTESE L, EERKTET7 A A A
BL, BERLCY v BReAsEA E K k&) 5ml
T1E, 5%tV 7 e fE#RE Ok&) 5ml cC2IE,
AR 7= (k&) 5ml c T2 ERGEE, EEc T 1

W OHE53% E2E

WeiE LU, ®BH 17 3 Y — 4 (Packard) 0.5 m/
Nz 56'C 1R CHML, »v v PHAMT7TACB L
72, Instagel (Packard) 10 m/ %#jnz, TITHEGNC 1
Ml XBHWHhKY vFL—vav A v v & — (Aloka
LSC-602 M) 1= THefthe (DPM) % s L7,

(4) viability test

BRI THED U v oERD viability %1% bV
PV TN = PRI TR LT,

4 #

1) EERGGTEgE

BHGEREREREIC BT 2 AM JER, FEF414)
D514 TOMC266IH v, T D 5 bITHI ABER %
LT iens, Z OHOMREEABLBES 1,085 gl L
TL62%I H DT i, HHITIZHI66I, K104 THF
B AR AR T 6L A 2350 % % (b Tl e, BRI
P3ER1E. Runyon® o Group I (photochromogen$ig) 2 4,
Group T (scotochromogen #E) 1 #], Group II (nonpho-
tochromogen #£) 214, Group IV (rapid-grower f) 2
BIcH ok, EFA—EELE LICRT, 0HE, BAE
DWW TR 21K L & 5 ISl BIEE Lic b o8

Table 2. Complications and Previous History of the Patients Suffering from
Pulmonary Atypical Mycobacteriosis

Age (Year)
Complications and previous history
21~30 | 81~40 | 41~50 | 51~60 | 61~70 | 71~80 | Total

With active tuberculosis 1 2 2 1 6
With arrested tuberculosis 2(1) 1 2 7(1)
Without respiratory disease 4 4
None 1(1) 2(2) 1 2 6(3)
With nontuberculous respiratory diseases 2 1(1) 3(1)

Total | @ | 3w 6 4 8() | 26

() : Number of cases other than pulmonary nonphotochromogenic mycobacteriosis.

Table 3. Gakken Classifications of X-ray
Findings of the Lungs in Patients

with Atypical Mycobacteriosis Table 4. Changes in X-ray Findings and Results
of Bacteriological Examinations of
L. Basic lesions Sputum during the Course of Atypical
Cavity . Mycobacteriosis
B C D Total
Without cavity 1 6 7 X'li]ay A.F.B. in sputum
changes | Converted [Notconverted
o Ka 3 3 to negative | to negative N.T.|Total
‘S Kb 2 Improved 10 2 12
; Kc 4 1 5 Unchanged 3 6 9
§ Kx 3 1 4 Worsened 0 3 3
Kz 1 4 5 Not tested 1 1 2
Total 11 14 1 26 Total 13 12 1 26
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TEDLDF, HELLIDOIFITHD, ZOXKEE
DEAIIR 4 DT & SHEBEHEIL L TFATL T, BBX
BEEEL, BREME LCIhECRRB LS8k
RBATERE L T HREMNSTR O LIS b,

TERL2661H 1 ok CHRSRHRIZ E & L b
EDRfTiRbR TR Y, FMI3MACERIh T,

FRIZTARBAMAT 1 FLPIC R Lic & 084
(ZD 5% 4 #ix nonphotochromogen fiE LI+ Difi AM
fE), 14ELL EOfEBTHEBHILL 7= b5 6, Hatk
L7 & D126 (3 -X T nonphotochromogen i),
FEWARBNL 1 FITH O, WRMAL LighDIiERID
5B 2B FATC X VAL L, 2 BEAEDEL
T4 H, 158 AOBICEThENIET L,

AM X {ERIXhicYy <2 ) VIRIZ X 5 ENRIGE
126z {7 7c o 7o, scotochromogen JEDHBE (FEHI3)
DEFH T2 X B EARKIGIREE TH ok, b H Tk
By ~<1z ) v (PPD)C L% Y RIGL D EghIk,
nonphotochromogen fED B #1043 [PPD v ZE<
Wtk YRIE] O boizabhd, [PPD v RiE="1
kT Y RUG] 2 61, TPPD v RG>kt o v Kt
BELDON8FITH oM,

2) Jili AM fEBE DREERBIC D\ T

Table 5. A.F.B.in Sputum and the Results of
Tuberculin Test in Patients with
Pulmonary Atypical Mycobacteriosis

A.F.B. in sputum

Tuberculin test R
Continued on

positive culture

Converted to
negative culture

Positive 8 4
Doubtful 1(1) 3(2) ()
Negative 4(3) 1

() ¢ No. of cases which became positive in tuberculin skin
test.
() : Converted to negative in tuberculin skin test and died.
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(1) PPD iz X % ¥ RIGHUE L gttt

PPD #% i\ 7o v RIS 26610 5 H215IC E s S i,
FRIZFSICRTZELTH D, PPD it X % Y RIED
B LB b & OBIE A 2D &, TR Y KIGH
Btk Th ot 4 Bk 3 BIARHCIER L, 1 B2 L
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fLLch, £05%H 34y RIGHBHCE R L Tw»
foo LI DT RIGHSBC E iR+ 5 iE G L Btk
L, YRIGEOBEST SREFNTFEIE G & 5 HEL S
b, RIEBMAE Y RICEM TH O RES Tk ¥ BUG
DOEMAL LIRERNL 7 <, FBALBI L oot

2 I D BAE PV BRI T B ON il A AE D BEE
BFEAHZD E, v RIGEME126]D FEHERSS. 5% T, i
WEOBMAELY 2L D5 FITH DN, HBiE 4 GloF
WERI54. 85K T, M OBA L 2L DIk 341, &
P 5 BIOHEMNL66. 45K, FifEE OB A 21 DIk
1B TcHot,

(2) PPD,PHA 1= Lk %) v <ERDIEMAL

a) FEE BRI

® o

AR YRI5 M AB B Rh(+) oftEEA
MFEP®, HCMmEY R Y E ShTw%25, AB #
b MW THEAZENRBD BRI, EEEEOMmMBE L
PPDIC & % Y v <EROZFHALZ I 2 &\ 5 0
NP b, T TR TRFRBMEEZER Ui, 45
BIMEO R v S &Y V5D PPD 5\ % PHA
X AIEREA R Lchiiic i Lice » FRITIRZE
PNV (WIS NN

@ Hmy <Lz voOEELE

KB @ H Lic B A& BCG Mot OwER 2 W A
PPD 1M 1R Lk 51T, 3 pg/ml Ll EOWEETIE
)V RIROFEHALRET S8,

DPM
X10°

Thymidine uptake

05 1 2 5 10

PPD

Fig.1. Dose-response curves of lymphocytes

derived from healthy donors, exposed to
PPD-tuberculin (Nihon-BCG-Co.).

50100 zg/ml
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DPM
3

¥-x PPD from Mitsui

o—o PPD from National
Institute of Health

Thymidine uptake

0.5 1 2 5 10 50" 100 pg/m!

Fig.2. Dose-response curves of lymphocytes
derived from healthy donors, exposed to
PPD-tuberculin (Mitui pharm. Co. and
National Institute of Health).

Table 6. Thymidine Uptake of Unstimulated
Lymphocytes from Healthy Donors,
Atypical Mycobacteriosis Patients and
Tuberculous Patients

Healthy donors 2,173+1,024 (1.S.D)
Atypical mycobacteriosis

o ients 9851, 486 (1.S.D)
Tuberculous patients 1,528 + 747 (1.S.D)

WCE L PR AT, ExEtlvE L IR
PPD &, Z3HBEORMKD PPD TrORIEH A5
L2 &L, WiZlE 10 pg/ml OREEF T, HBEIT
100 pg/ml * TREFIGIICYH A 3 2 v OR D AL
miic, ZOREOERIIAAR BCG Hls&tho PPD
ISR E LTEL ESRTRD, B0 281G
& ERC X BEDTHH S LBbhi,
72 PPD 2 pg/ml OREE TIL h b 3 Z DML ied
St DT, ABHERICIE HABCGHER A& H OPPD 2ug/ml
DEECHER L,

(® viability test

) v ASEROFTEEFRNC L LT PPD JRINEETIL 94%
LW LT, PHA RINFRIMaoEbE R
TIDRPERTHE TH DT, viability 12D TIREFEEH]
HIHFE100% TH DTz b DH380~95% LA LT\ e,

b) fili AM JEEE, MEEERS, BEADY v

Bk PPD ¥ L 0f PHA 1T X 5iE#AL

v RIGHE AR ALOB, i AM JE116, FhikiiELs
Bzt %5, PPD % PHA THIBILIAWEEZDY v
RO UC-+ A1 I O VIDRAZBILOW T AHRDE, K6
WRLEEZ &L, HERAITRECLELT i AMET
IR A RIS E BT LI S EEEZ R LT,
F ZTABgEClE, PPD ® PHA X% Y v BRDWE
MAb%, PPD & 5\ ik PHA IO UC-4-1 3 o v
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Fig.3. Thymidine uptake of lymphocytes
stimulated with PPD.
A : Healthy donors. B : Atypical mycobacteriosis
patients.  C: Tuberculous patients.
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Fig.4. Thymidine uptake of lymphocytes
stimulated with PHA.
A : Healthy donors. B : Atypical mycobacteriosis

patients.

C : Tuberculous patients.
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DEL D ABED SIETEINEE D UC- 1 3 2 v DI D A%
Bx##ELScfE (4DPM) I TRLTS,

PPD, PHA 2 X%V v <EROMEMALY, ¥ RGHE
A (AT, i AMERE (BR), MifZE® (C
) oW T, v RIBORERICIERR LciEx K
3 (PPD yingf), M4 (PHA ¥RinEH) WrL, B
BRI SRR O AHHER YOBEEXET5 b0 74
BiED) EES LD 44 B ) AT L,

PPD #Bc X %V v <ERoDiEMHA L (4DPM) 11 AR
5,377+2,487 (1.S.D.) DPM, B#f1,565+2,541 DPM
(B, #f 1,980+2,804 DPM, B, 7} 828+1,702 DPM),
C#f 5,231%£2,070DPM T », PHA fl¥ic X2
ADPM % A% 36,197+5,658 DPM, B 18,617+
12,276 DPM (B, #20,680+13,233 DPM, B, %15,007
+11,170 DPM), CH#¥ 33,081+9,385 DPM TH27z,
Ik EE (CH) Ty RIGHBHEREA (AR it
LT PPD, PHA OWFh ORI X2Th Y v 3RkD
ADPM [T BE Bsie e w iR & e hote s, fiti AM EREE
(BED) TiXEEACI L, WFhofiliic 12ThV v

DPM
X10%

Stimulation of thymidine uptake (4DPM)

T T T N O O O B
10 50 | 20 60

Tuberculin reaction
(Size of erythema)

Groups D E

Fig.5. Thymidine uptake of lymphocytes
stimulated with PPD.

D : Nonphotochromogenic mycobacteriosis with cavity.
E : Tuberculosis with cavity.
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3R> ADPM 135w (PPD %inkt <0.01, PHA
YRINEE p<0.005) {EfETHDlc, Tichfi AMERHE &
TikEI% R & O B TR B0 D ERS TR XEH
et = » FXE D & LI TE a2k, iiAM
SEEIIEREZ LT, PPD, PHA i©X %) ¥
SEROMEMAL (ADPM) 13 & B (PPD it p<
0.005, PHA ¥init p<0.01) EEOBRME AR LI, ¥
RSOOSR & LIBIE < 248 LT\ 7ed, i PPD
VIR B\ C, Y VR ERoiEM L (ADPM) %45 &
JFAMSE T3 3x 103 DPM LT DfEFIL 11 FlF 9 fIT
BHote DK L, IEREE ClX186Id 2 flic 3 Eigns>
foo i AM fECOWTIE, WEREEBOAGHE, B
FEDHIET X 2T 2B TR Lieay, 0 23H
TIIEBEDEIZZ BRI DT,

W\ TAHEZE, Bk nonphotochromogen i 2 fi
(DEE) &M, 4EfTs HONTHED TELULD B X AT R
BT AHIEEE 46 (ERD LU, K5, 60T
LADEE2HIDY VARD UC— A 3V DEDIAKR
B0 (ADPM) 13 PPD ¥ <% 1,478 DPM &

DPM
X 10*

Stimulation of thymidine uptake (4DPM)

L L1
tion | 10 50 | 20

Tuberculin  reacti
(Size of erythema) mm mm

Groups D E

Fig.6. Thymidine uptake of lymphocytes
stimulated with PHA.

D : Nonphotochromogenic mycobacteriosis with cavity.
E : Tuberculosis with cavity.
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Table 7. Changes of Cell-mediated Immunity, as Determined by PPD-Skin Test
and Lymphocyte Proliferative Responses to PPD and PHA, and Results
of Bacteriological Examinations of Sputum during the Course of Atypical

Mycobacteriosis
A.F.B. in sputum
Positive I Converted to negative
Case
Cell-mediated immunity

Tuberculin J 4DPM | 4ADPM Tuberculin ADPM 4DPM
test to PPD | to PHA test to PPD | to PHA
22. N (=) —68 1,930 (+) 1,297 30,558
23. N (+) —58 31,056 (+) 2,028 40, 940

Positive } Not converted negative
12. N (£) 1,478 5,771 (+) 2,293 | 36,685
13. 1N (+) -92 5,041 (+) 454 | 6,728

579 DPM, PHA #i# i 5,771 DPM & 9,087 DPM
THote, EREOFHEL PPD H# it 6,825+816
DPM, PHA #j# it 37,243+8,318 DPM Th 1,
DI ERRCHE LE L EEE R L,

BRI o TR L el AM E 4 fITF DR
HETICR L, AMPEELL, v RIS EECER
Lic2 ik DRm5~124 A PPD 3 X u° PHA
X %Y vAROEELFHC EF L Ten, W
HoFE 20 TIEEDED 7T ~124 BHEOFHIC B\ T
LEEMEGID X 5 TeiE b DR e Rz Hhieho
oo

% g7

HROMEC X B L AM FEITREEO TS
L IR TN 2P0 KRR T3 P 2037 <,
SEEEDNffEREZEDZMRLE D 0B b ZHPKIED
o u b E B, AOHE, BEAEZOW
T, PEROWE TIRMREERE D IFRAEE, BB, =
EIINRE, MSE ERBT Hh T e piPIvwis
WEC B\ TS EO R 2 H 3 52, L OHRES
Db DHB0%H 5T IE T BSR4 & Bulla ks
DED 1 FEFRDI, TR LTE 2R SIRIREEE D
A X OSBRI R E DS T SRR ge i Sl

EEXLDL, FEORKEZEAOEE LR 2 L T
D LIXFSCHR TE, FERHOHL TR B 51
5] L L TAEOREERD 12& LTREMH S h Tw
F2910~16)

B AM SEORER CHICE B Lo\ DIX ISR O 5
EAMERIEDF NI L CEN D & TH D, T
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