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EVALUATION OF SERODIAGNOSIS DETECTING IgG ANTIBODIES AGAINST
PURIFIED PROTEIN DERIVATIVE AND ALPHA ANTIGEN IN PATIENTS
WITH ACTIVE PULMONARY TUBERCULOSIS BY ENZYME-LINKED
IMMUNOSORBENT ASSAY

Nobuchika KUSANO *
(Received for publication October 28, 1986)

Detection of IgG antibodies against purified protein derivative (PPD) prepared from
Mycobacterium tuberculosis strain Aoyama B and alpha antigen, a homogeneous protein
prepared from M. tuberculosis strain H37Rv by immunosorbent affinity chromatography,
was done by a method of enzyme—linked immunosorbent assay (ELISA) and its diagnostic
usefulness was also evaluated in this study. Sera from 80 patients with active pulmonary
tuberculosis, 25 patients with inactive tuberculosis, 200 healthy adults, 117 healthy children,
84 patients with diseases other than tuberculosis and seven patients due to atypical
mycobacteria were examined. The titer of each test serum was calculated by a computer
system using the standard curve obtained by serial dilution of a standard serum. Use of
phosphate buffer saline (PBS) with gelatin as blocking buffer in ELISA showed considerably
useful results than the use of PBS with bovine serum albumin.

Patients with active pulmonary tuberculosis showed statistically higher amount of IgG
antibodies against PPD or alpha antigen than other groups (p<{0.001). The sensitivity
was 73.8% and the specificity was 97.0% at a cut—off titer of 1 : 330 in anti—PPD antibody
assay. On the other hand, the sensitivity was 77.5% and the specificity was 93.3% at a
cut—off titer of 1 : 540 in anti—alpha antibody assay. However, the sensitivity of 91.3%
and the specificity of 91.7% could be obtained with parallel application of both assays.
Slight elevation of antibody titers was observed in the first or second month after
administration of some anti—tuberculosis drugs and then these titers decreased gradually.
Seven false—negative cases in active tuberculosis were observed in two patients with hypo—
gamma—globulinemia, two casts with diabetes mellitus and three cases of fresh pulmonary
tuberculosis without chemotherapy, and five of these false—negative cases were positive on
smear stained by Ziehl—Neelsen’s method.

* From the Department of Bacteriology, Institute of Tropical Medicine, Nagasaki Univer—
sity, Sakamoto—machi 12—4, Nagasaki 852 Japan.
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From these results, it is concluded that judgment by combination of several antibody

assays using different antigens of M. tuberculosis is helpful in the diagnosis of active

pulmonary tuberculosis when compared with any assay using single antigen. In addition to
above, the measurement of antibody to M. tuberculosis will be also a useful marker for the

judgment of the chemotherapeutic efficacy or clinical improvement.
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AIRIC BT % FER IS FEFNL0EE > 5 254F & CTHRRNERLD
B 1% EHTED5, BCG EREVCERKZ OEMERS
EOFRE, (LEREOESWTICEERROEM,
HEeAFEDE B & & 0 REKBGLEREIZ0. 6% 1T E
THEL, EURGET L, WAS9HICIZSERIRL T15
FICETFM -7 L L, EEITEE6 AL
FDOADTIE L, RIZIKI6H AEMZ 5 BEDEHREZ
FTHO. ThRBKICHES 2 EHOPITEERT, T
RBRBYSEICB O TIRR L CEBERNEE HD TV 5,
T, —HTCRERPR T o4 FERIOMEH, FEREP
BITERERED XD I REREMET LTV 28
OB, BEOTRR, RGeS EHMBEICS > T
TV 5, fEOHELH IERE LD, & Tt
TBHLEIRE->THENE, L L, BRICK BHRHIR
IHMEL, THEBICKAEODHICIHEAET B0,
B ER TR OGS X #R73 S L 2HEE
LWHCE D O THEERFIORE 2B T 5 T EHE W0,
F7z, B X R EOHELDHE OFHTEVHODTHE,
RSN ROYIE LEBEO IR ORE L & RE SIS
EbdH b,

SEERERTS O SHREES Y A VR 1L E TR IMBENZH
MEELTEmBSN, BROICOERIEODHE &>
TETWVW5, FEIHETIHRERENESREEZRLT
WBETAMG, Vv ) vEROTGEERIE NG
KL BHENBELEINTE I, LoL, EEictd
AEfiAE b MEPBHLNTED, HL< P SIHY N
w2 ) v AR Middlebrook—Dubos [t ® £ 1)
VIEBEARWEEBRIGY R EBERSOLD, 2D
S 3R - oo L L, 3, WIERICHERD TRED
&\ Radioimmunoassay (RIA) % Enzyme-inked
Immunosorbent Assay (ELISA) EitHSh5 &
Stz , — A TRKER Y~ ) vEA (Tuberculin
purified protein derivative=PPD) %3 L& LT,
EED OREBE N EEADY VIBEZE DX DR

EOEVENESNE XD, Thoaxfladb
Bl OMEFENEH BRSO, Lrd, TOFH
HAKOPRES N TS YD, 4], FHIEMED
IMAKEREE» SRESlE N PPD &, EKEOIEME
BERERD OBEINEYUEOS a iR ZHH
EL, ThThickd 25820 [gG Hilk% ELISA &
TRIES 5T &ick b, EEOMEFNBHRORZD
RHED 2V IFRRIEEOEELE LT, BRNERt-D
WTRRETA A, fliffid 2R RSE SN IcD THRET 5,
7] #

DI/

b b BEREE L B B NSRS R b O R R
iz~ ) YRIGHO PPD (HA BCG ##,
lot. M49-2) &, HIES P itk » Tt b RSB H3T
Rv %D JE N #3% BIEH D Do ERERIS N a PR (a
~THil) 2L,

2) BERAEESDUA L BB RO REXK

EEREHPUAE, e ~1gGTVANV TR T >
5 — ¢ 1ER Y FHUEA (Cappel #, lot. 21781) %2 %
HlfET VT 3 v (Bovine serum albumin=BSA)
% & ¢ pHT.4 D 0.04M BEBREH RIEK (2 % BSA-
PBS) THEHEMNLCHER LI BEELTE 7 ==V
) VEB—-4—T 3/ T VFEY VIEK (4.5mM phenyl-
phosphoric acid disodium, 2.0mM 4—aminoanti-
pyrine in 0.025 M sodium carbonate buffer ; pH
10.2), FEHFIE L TIH0. 8% @KFERR T b V) ¥ LIKEK
2R Lo ELISAf~A 05445 —71v— 139
FEEERID Nunc—Immuno platel (Nunc) Zf#H L,
RIEKELS L Microplate Reader MR—600 (Dynatech
) AL 7

3) XWRIME

Otz B EE . S TABR LIcEE1058 (24~
83k%, WHH52.8i%) AMEMBEEL L, £OHhT, B
HDOAONSEE (LRI K > THEMEHIE L TH R
REFT AOSESE L, K X R L, EEtislishicd
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FZDE80% (24~80i%, F1952. i) A IEEMAEKRES
BEL, —H, 200258 (31~83rk, FH54. 1)
ZIIEFMEMEERE L, TOBATE N MEE
SR E Lo 1o, WEBHHERD S 10220 TR
FICERI L 720

@IEERIGIRREE R « B EFIEE AU RR B AL [E AT
RHOREHED 2% L, EERRBEELZHSOC
74 (M, intracellulare ; 5%, REIE ; 2, 43~
T58%, F1565.06%) AXREL, ZDS5H, M. intra-
cellulare FREYE B T DWW TR, BREHICERIMA
1O, PURfiOHEBEZEE L7,

@IFELEER | MiE20%, BHSEXR14%4, iR
8 %, MMEEMEMUIEAK 8 &, IARMERE % 7o (X RIE HERHZ10
%, SERMANSG, a4 F— v 2fE10%, SLE
3ZDIPRBHEEA DL E L FELADBRETBIA
(23~815%, V352, Tik) %I BEEBICED I,

@REER AR « BEERE, W X R SHITERD
BEAEAS TS V@R 18 R A 2004 (18~565%, 3528, 1K)
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ERBERARE Ui,

ORBE/NRBE : 05D 5168 % TOREE/NRITE
(FE456. 1550

LIEDEB13Z2 50 R E L, [EORKZIMEDBER,
A, —80° CTHMEREL TR, HUAERIER
ICRbE U CERBICHE L 7o,

7 i

1) ELISA (Fig. 1)

OREDEMIL : Bif% coating buffer (0.06M &
BRiEEK, pH9.6) TH0ug/mlDBEICHEL, PR
BWiEE Lice COWKRE<A 707 V- D¥ESDY =«
WIT, RO S D T = WITIEXIR E LT coating buffer
2ZNTN200p T >9E LIz, 4°CT—HRERIG
¥ 7%, 0.04M BRREEAIE/K (PBS, pH7.4) T3
B Lz, BICHEERN [gG OWE % & 1o, 0.1
%% 5 F vINEBEEEEK (G-PBS, pHT7.4) %%
D2 ic200p 19 OnEL, ERTI3EHRRKIGIE

1. Coating antigen to microplate
Dilute antigen to 50 ug/m/

in 0.05M sodium carbonate buffer (pH 9.6)

Add 200 u/ of antigen solution to each well

Incubate overnight at 4°C
Wash plate 3 times with 0.04 M PBS (pH 7.4)
Add 0.1% gelafin—PBS (pHT7.4)

Incubate at room temperature for 2 hours

Wash plate 3 times with 0.04 M PBS (pH 7.4)

2. ELISA assay

Dilute sample tJ,O 1:500 in 0.1% gelatin—PBS (pH 7.4)
Add 200 g/ of ?ample to well

Incubate at room temperature for 2 hours

Wash plau;eﬁ1 3 times with 0.04 M PBS (pH7.4)

Add 200 ¢!/ of Cfnjugates diluted 1:500 in 2 % BSA—-PBS

Incubate at room temperature for 2 hours

Wash platci 4 times with 0.04 M PBS (pH 7.4)

Add 200 g/ of inzyme substrate solution to each well

Incubate at room temperature for 30 minutes

Add 100 g/ of color development to each well

Read ODuy in a double wave—length microspectrophotometer

Fig. 1.

Flow—chart of enzyme—linked immunosorbent assay

technique for measurement of antibody.
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%, PBS T3 mEI%EL 7o

@RI IgG DRIE : G-PBS TH00EH] L 72 &4
BIMAE200p 1% Y x Vit A, BRT2ERKIGSE
720 ¥RIT PBS T 3 [E¢E#E L1-t&, 2 % BSA-PBS T
SOMEICHFER LIz TIVAY 7 2 27 7 9 —EIEHGUAEE
ZY =z ic200 w T OREL, BET 2 BRI,
HIC PBS T 4 Blgk#E%k, BEERESY = vic200pl
TONEL, ZERTIONMRIGS #1tk, REOAEE
100l 2mMA, RESEl, LT, &Y = rD490
nm KB 5BEEARE L, FFRN G OBRED
FEADIZL T 510, FURABMELIZY = v EXHR
DY = VOBRKEDEZID, ThERFRATLEE L
7o

2) Btz v ro—vERNE GHEEENE o
PRMGE

EHUEKBEROMBEE*R 7Y —=v /L, £0h
P OoEAMOMBELERE, TEBHEEMEE Lz,
C DMEDSOERRBR % b &I T DIEBFRRINE/E
L, HEABREEDN.3L1 S L X DFERIERDBE
ROURME L7c (BKREH) (Fig. 2)o

3) Pk BEH HE

7=t EIC RS TEERR AR X, Chic
BOXx, —EHRU - HRIMEOWAE & » Pl 5
H L7 ® (Fig. 3)o BHBREIITNTY IIVTERL,
ZDFEHE L - 1,

4) MEDREEEH

FatEtiR & U OB A 7 — VIl & R e L
TOHEMOBBEMOBEME L A&7V — BBV T

Anti-PPD IgG antibody assay
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IR ICRIE L, EMD/NT Y FMBI0BLUTTHBT &
AR LT, MBOEOTAMOEE10%L LD S &
FRHEKRLUIS
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1) ELISA #OHEBHIRE

a. JFERN (oG BEDOKREEDOR

Blocking buffer iZ DWW TORI%1T\, Fig. 41T
Z DRFED—EAER LTz RBR L7 1 ~10% BSA-PBS
TIREREN [gG OREDHIEIZ A TREL, BV
HRFRNBENRD SN, FEREOERITE b, v ¥,
YHXFOT7TNVT I VMPBS ToRHONI, B Lizp
TiE 7 F R OFHRABEIDIEL, ZOEEIR
SEBEXLDOSBLUTOAENLL, 0. 1~0. 2% »FH
#HhTh -1 (Fig. 5o U LDOEREE S LICLITDEE
ITi30. 1% € 7 F v INkBRE B & 157K % blocking buffer
&L TRV,

b. BEEHENE: 87V — MEOBMEEMEIC X
LiE#ERER (Fig.3) 33 PPD-1gG Hifkfli ¢i3100~
3, 2006% , #i a T-IgG Pilk i Ti2200~2, 400f% DT
FIEERERLD, RAEMOBEHSERETH - 7o, EUE
MOMAEIZEIC 5 £V L10ERR L THERE L 72,
Rtk & etk O RRIM S O BUAM DO EEN I 10 LT TH D,
EERAPT V- rEITORKMEDOE DL, BVER
WG S5tz (Table 1)o

2) i PPD-IgG TuRfli D& BB 1) 55370

Table 2 L ICEBOHUEMDO A %R Uiz R
NEE S P HAMI188 (K : 357, &/ : 83), B/

Anti-a—T IgG antibody assay
1.5 F

1.0
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Fig. 2. Absorbance curves of positive control serum(®) (patient serum with active
pulmonary tuberculosis) and negative control sera(©) (pooled sera of haelthy per-
sons) on anti-PPD IgG antibody and anti—@—-T IgG antibody in ELISA. Each

dilution was assayed in triplicate,

absorbance values. The titer
point method (O.D.=0.3).

and the data reflect the mean of the three
of positive control serum was calculated by end—
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Fig. 3. Standard curve of positive control serum (anti—
PPD antibody titer(®) : x 6400, anti— & —T antibody titer
(0): % 2400) in ELISA. Antibody titer of each test serum
diluted 1: 500 was calculated from absorbance value by
using standard curve.

Bovine serum albumin Gelatin

Dilution of serum
: x30

: x 100

: x 500

: x 1000

0.3 | 0.3

Absorbance ( at 490 nm )

Concentration Concentration

Fig. 4. Effects of bovine serum albumin and gelatin in PBS on
blocking of non-—specific reactions.
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Fig. 5. Effect of gelatin in PBS on blocking

of non—specific reactions.
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Table 1. Day—to—day Variation in Antibody Titers of Pooled Sera from Healthy
Persons (Negative control) and Patients with Active Pulmonary Tuber-
culosis (Positive control)

D Anti—PPD antibody titer Anti—a-T antibody titer
a
Y Negative Positive Negative Positive

1 154 496 236 1,095
2 123 416 257 1,334
3 155 463 236 1,225
4 154 467 234 1,035
5 135 496 200 1,007
6 150 473 268 1,111
7 124 416 261 1,285
8 134 450 228 1,111
9 139 457 247 1,255
10 150 475 263 1,400
11 112 465 250 1,301
12 134 501 242 1,282
13 123 465 260 1,298
14 130 431 238 1,224
15 139 415 229 1,231

Mean 137.07 459. 07 243. 27 1,212.93

S.D. 13.38 28.80 17.67 115.18

C.V.(%) 9.76 6.27 7.26 9.50

S. D. : Standard deviation.
C. V. : Coefficient of variation.

4

=

k&)



1987 F 4 A

217

Table 2. Distributions of Antibody Titers Against PPD and «—-T Antigen
in Patients with Pulmonary Tuberculosis and Other Groups

Anti—PPD antibody assay

Active Inactive | Healthy Healthy Patient Atypical
Titer TB TB adult children control Mycobact.
(n =80) (n=25) | (n=200) | (n=117) | (n =84) (n=17)
~ 100 2.0 17.9 2.4
100 ~ 199 8.8 44.0 60.0 52.2 42.8 14.3
200 ~ 299 13.8 44.0 34.0 26.5 40.5 42.9
300 ~ 399 16.3 12.0 4.0 3.4 14.3
400 ~ 499 18.8
500 ~ 599 10.0 14.3
600 ~ 799 8.8 28.6
800 ~ 999 6.3
1, 000 ~ 17.5
Mean titer 931 221 188 166 219 240
Anti—a-T antibody assay
Active Inactive Healthy Healthy Patient Atypical
TB TB adult children control Mycobact.
(n =80) (n=25) | (n=200) (n =117) (n=84) (n=17)
~ 200 1.3 21.0 34.5 37.0
200 ~ 399 8.8 20.0 61.0 45.8 39.4
400 ~ 499 11.3 35.0 14.0 8.4 9.6 14.3
500 ~ 599 10.1 25.0 4.0 6.5 8.4 14.3
600 ~ 699 6.3 5.0 2.8 3.6
700 ~ 799 6.3 1.9 2.4 28.6
800 ~ 999 10.0 5.0
1, 000 ~ 46.3 10.0 42.9
Mean titer 972 553 299 299 293 800

Note: Distributions are expressed as percentages of the total number of each group.

IREE L PUAM166 (K @ 338, /)N : 66), FEEEM
BEPHLPETUAM219 (5K @ 388, B/ : 95) TH 0,
FEE R ERRBAE R A DUAM240 (K @ 659, &/ -
134) TH - oo EGBEE I FETAMTE2 R :
6,400, &/ : 114) TH 0, HBHER T FETUAM
931 (K : 6,400, &/ @ 114), FEEE) M B TI3221
(K 1 380, /N 132) Tdh »1oo EEIMFELBER
T—8ENBIDH - 12 b DO DMDBHICH. L, t METH
BICEOHAMIAZR Lz (p<0.001) (Table 3 k),

3) #laT-1gG HiEMiOSEIC B 1S 5070

Table 2 THicR L&k Hic, EEERARHI ST
299 (K : 540, £/ : 144), fERVNEBHIESbE
299 (K : 751, &/ : 89), FiEKEZRIIFIN
IRMG293 (FK: 734, BN :75) THO, FEERHRE
TERHISEABUAMES00 (FK : 1,888, f/\ : 453) Th -
1oo FERKBHEBLIETUAMS84 (K : 2,520, &/ :
136) TH YO, HEHMUERTIZIT2 (&AK 2,520, &/ :
136), FEMEBHERETIIS53 (RA @ 1,351, &/ : 264)

Th - too HHHEHEEERIIIECRRBEER LSO
Bichl, t RETHERILEVIREEARLIcbOD
(p<0.00D), HEEMHBEER OB TREEEER
DI, -7tz (Table 3 FH),

4) WA DRHER

AR A BEGUARA O 53 70 1B SRR IS W 3 Fa Y
ThH b7, uiiiix BRI HICER LT, Fiikil

(Titer) DOXIFUEDFIIE (Mean) &FEHERZE (SD)

%3K¥», Mean+2SD # B 8 MZEH L D% cut
off titer & L7z, EIH T DELIT % 2 EE AR A D Tii& il
DIEERALE L, Thll EEBEE L, i PPD Hifk
@ cut off titer 1333045, Hia T FilkiZ540f5TdH - 12,
EHICBY 2 EOBMEEREA S L (Table 4), it
PPD fifkid, HRARE, BE/NRE, JEEMBER
TRABUTT, FEHEEKBERTIIB.08THD,
FEERMBRBAIER Cl342. 9% L R0 EE AR LIz bOD,
G EER TR 8B L HVBMRER Lz, C
05 X OESHHRERKICE T 250 PPD HiA DB R ICE
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Table 3. Antibody Titers Against PPD and @ — T Antigen in Patients with Pulmonary

Tuberculosis and Other Groups

Anti—-PPD antibody titer

. p value* compared with
Group Number Mea}n with SD :
in log Active Healthy
tuberculosis adult
Tuberculosis

Active tuberculosis 80 2.739 £ 0.397 —

Inactive tuberculosis 25 2.322 £ 0.142 <0.001 <0. 001
Healthy adult 200 2.252 £0.136 < 0.001 —
Healthy children 117 2.183 £0.182 <0.001 <0.001
Patient control 84 2.317 £ 0. 144 <0.001 <0.01
Atypical mycobacteriosis 7 2.325 + 0. 201 < 0.001 N. S.
Anti—2-T antibody titer

. value* compared with
Group Number Meairlll Wllgz SD lfctive pHealthy
tuberculosis adult
Tuberculosis

Active tuberculosis 80 2.914 £ 0. 260 —

Inactive tuberculosis 25 2.705 £ 0.175 < 0.001 <0.001
Healthy adult 200 2.453 £ 0. 141 <0.001 —
Healthy children 117 2.408 £ 0.249 < 0.001 N. S.
Patient control 84 2.399 £+ 0.244 < 0. 001 N. S.
Atypical mycobacteriosis 7 2.849 + 0.215 N.S. <0.001

*

: Using student’s t test, N. S.:Not significant,

Table 4. Positive Percentages of Antibody Against PPD and «—T Antigen in
Patients with Pulmonary Tuberculosis and Other Groups

Group No. PPD @-T PPD ora—T

Positive* (%) | Positive* (%) Positive* (%)
Active tuberculosis 80 59 (73.8) 62 (71.5) 71 (91.3)
Inactive tuberculosis 25 2(8.0) 6 (24.0) 7 (28.0)
Healthy adult 200 3(1.5 1 (0.5) 4 (2.0
Healthy children 117 2017 9 (7.9 10 ( 8.5)
Patient control 84 3(3.6) 8 (9.5) 10 (11.9)
Atypical mycobacteriosis 7 3(42.9 5 (71.4) 5 (71.4)

* Cut-off titer of anti~PPD antibody ; 1 : 330
Cut—off titer of anti— @—T antibody ; 1 : 540

Note: Cut—off titer was calculated from logarithimic mean titer and double standard deviation in healthy adult

group.

DL REIRTI. 8%, EBMFEMUA OB IC IS BlatkR
CEDRRERIT. 0% TH - o —F, TlaT HdkoD
BRI, BERARTI 1 BUT, EEREEE, #
BUNRBETIRT. 9% £9.5%ThH 0, IERBMFELBERT
1324%, IESMAEBEER TR 5B L&V BTER AR L
720 LpL, EERRREFRICB OV THTLAB EE VG
HRAR U, BENERICBOTHia T biiEBtkic i -
7- 8 b 6 Flix, BCG #ERER 1 FELINTH - 720 Hiati
RREDREEIRTT. 5%, $EREI393. 3% TH » 1o MDA

[=)

=

DEL SPDEICIS BHE TH S &, BB BERE
ORI 3B EEL LY, tOBOBMERITE -
Y FEL 1 DATH-T, MEEHHTEEIC
L VREI391.3%, BHREIR.THLE -1,

5) PEEREHEILROTUAMOHER (Table 5)

EE R ERICB D 2 U LR O TR GO Z
i3, i PPD Bk 3Bk ic o0&, BEERRR(L
%1 A AL 2 N ARBCBOTHAMED LR A2BD
725 (p<0.05), #ia T Wik HEER X 0 Hohikl%
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Table 5. Relationship between Antibody Titers in Patients with Pulmonary Tuberculosis
and Duration After Acid-Fast Bacilli Culture Turned to Negative

Duration Anti—PPD antibody titer Anti— a@—T antibody titer
(months) Ne- Mean with SD in log | p value* |Mean with SDin log | p value*
0 14 2.510 = 0. 221 - 2.840 % 0.280 -
~1 13 2.653 = 0.434 .S. 2.889 * 0.206 N.S
1~2 17 2.752 £ 0.419 < 0.05 2.952 £ 0.239 N.S
2~3 21 2.588 = 0.408 . S. 2.882 + 0.283 N.S
3~4 13 2.472 £ 0.396 . S. 2.812 + 0.326 N.S
4~6 9 2.828 £ 0.464 <0.10 2.899 + 0. 145 N. S
6 ~12 13 2.728 £ 0.429 . S. 2.847 + 0.187 N.S
12~ 20 2.320 = 0.144 .S. 2.715+0.195 N.S

* . Using student’s t test, N.S.:Not significant.

Table 6. Relationship between Duration of Chemotherapy and Antibody Titers
in Patients with Pulmonary Tuberculosis

Duration N Anti—PPD antibody titer Anti—a—T antibody Titers

o.

(months ) Mean with SD in log | pvalue* | Mean with SDin log | p value*
0 10 2.438 £ 0.215 — 2.769 % 0.244 —
~1 13 2.665 = 0.433 N. S. 2.904 % 0.225 N. S.

1~2 17 2.688 = 0.343 < 0.05 2.962 = 0.212 < 0.05
2~3 18 2.638 £ 0.496 N. S. 2.905 % 0.293 N.S
3~4 16 2.526 +0.373 N.S. 2.836 = 0.316 N. S
4~6 11 2.768 = 0. 461 <0.10 2.830 +0.189 N. S
6~12 15 2.716 £ 0. 404 < 0.10 2.867 = 0. 205 N. S

*

: Using student’s t test, N. S.:Not significant.

KL, BEHICBOTERDOEEZRDIED > 1,

6) ftaggt o & HiEMOHER (Table 6)

i PPD fidk, HiaT ke bic b itabiat 1 »
AU L2 7 ARMcBOCEERTAMmOLR (p
<0.05) ZBDID, ZTOHRIZPOPETHERITH - 7o
L L, ¥ PPD #iATid 4 » AU EOBETHA DS
{1E>TWiz,

7) B &SRO BEE R

Table 7 iC/Rd & i, EHHEMEKEERICBOT
FLPPD bk &fiaT ik & bichlEMTod - 70 7 Hid,
2HIF DMKy Z a7 ) VIME & BEIRE OB B D
D, B0 3FIRERERI L, - bD0, [LREBIEH
DFEEFIT Gaffky 3 SLLLOPHEERD I, D THI
5 FlRMEEOHBERELEECTH T, F/2, Tt
PPD Hifk % 72 341 a T HiiED &5 S TR Ukl %
kL1485 4E (Table 8), 9 #li3fS MR C
H0, 1PIITERAER, KO 4 FlUITHEE O FHiBEE F
ThH-71,

8) KRB IS HLAM DEE

A8 - TMEA RN T & - B g 1048 &

JEERBIREIE S B D H b, EEIEKES 4 R EIHE
RFIBRBIE 2 21DV THA MO RS {2 B L
120

fEH 1 (Fig.6): 33k, B, Mk, ABE
Gaffky 5 5 T bidbath. PR L Dbk L bic
Bt c/bREBaa s 1 4 A THE IR L7oas, —H, $t
D LR 2D, ZOBRMEREE S TREL, flaT it
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Table 7. Background of False—negative Cases
with Active Pulmonary Tuberculosis

Underlying disease

Number of cases

(

Hypo—-r—globulinemia 2 (1)
Diabetes mellitus 2 (1)
None 3 (3)

Total 7 (5)

) : Number of smear—positive cases.

Table 8. Background of Patients with Very
High Antibody Titers* Against PPD
or a—T Antigen

Cases Number of cases
Tuberculous pleuritis 9 (4)
Milliary tuberculosis 1 (1)
Chronic (Resistant ) 4 (4)

Total 14 (9)

* 1 Anti-PPD antibody titer ;

>1: 1,000 or Anti— g-T

antibody titer ; >1: 2,000 ( ) : Number of culture—

positive cases.

o FE6RE w45

WELRY, THATHIK, BKkEbiTHEKL, 28K
BoWELI, LaL, TUAMOETRED SN bD
D, 9N AORETHEKARE LTZDEIL cut off fEHL
ETH7T

REF 4 (Fig. 9) : 65i%, B, Mikhtk. OB
D, BHKEATHED, 19834 6 A20HRH M
Bk 8 BEEE THIKERM, 198441 A 9 B X vtk
BEEABAE U o DUAMIEHE & $19834 5 H23H DKy
HTEBMEL > TWih, £ H#icOfloxacin
(OFLX) 5 1 @53 hTH0, 646 HOMET
BHUAMEDSEIC LR L, ZTO®HPPETELIHDD,
TSRO B SR 2 ~ 3 BTHE, JEMs LR L,
BAKIIC I a T YUk 3 1 Hikic, §it PPD Hifkiz
%8 h Atk b Lo,

FEFI 5 (Fig. 10) : 43k, B, M. intracellulare
BRYE, BRiOBED D, ABil Gaffky 25 Th -7
TEDD, FEMREZRE, bR EREE L. LAL,
Z OBRIENCO I > THBEB DB S s, 2F 4 7
Y7 RO CREDHR M. intracellulare T %
TEDMHIBH L, ST IEERBIRERE & 20 s hi.
TRRBREART IS HUAM & ICkEtETh - 7205, {LEEBaLs
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Fig. 6. Transition of antibody titers against PPD
(¢) and @—T antigen (o) in serum from a patient
with active pulmonary tuberculosis (casel).Abbre-
viation : AFB, Acid—fast bacilli.
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Case.?2 S.S5. b6ly. M
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Fig. 7. Transition of antibody titers against PPD
(¢) and @—T antigen (°0) in serum from a patient
with active pulmonary tuberculosis (case 2).Abbre-
viation:AFB, Acid—fast bacilli.
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Fig. 8. Transition of antibody titers against PPD
(o) and @—T antigen (o) in serum from a patient
with active pulmonary tuberculosis (case 3).Abbre-
viation : AFB, Acid—fast bacilli.
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Fig. 9. Transition of antibody titers against PPD(®) and a-T antigen
(o) in serum from a patient with active pulmonary tuberculosis (case4).
Abbreviation : AFB, Acid—fast bacilli.
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Fig. 10. Transition of antibody titers against PPD
(¢) and @—T antigen () in serum from a patient
infected with M. intracellulare (case5). Abbrevia-
tion : AFB, Acid—fast bacilli.
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hfif il 2 RIE L, KEOZWINERIECICREPIHRE
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Fig. 11. Transition of antibody titers against PPD
(¢) and @—T antigen (0) in serum from a patient
infected with M. intracellulare (case6). Abbrevia-
tion : AFB, Acid—fast bacilli.
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