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USEFULNESS OF MYCODOT TEST FOR THE DETECTION OF ANTI-MYCOBACTERIAL
ANTIBODIES AS AN AID IN THE DIAGNOSIS OF EXPERIMENTAL MYCOBACTERIUM
TUBERCULOSIS AND MYCOBACTERIUM AVIUM COMPLEX INFECTIONS IN MICE

Katsumasa SATO, Toshiaki SHIMIZU,
Tatsuya AKAKI, Haruaki TOMIOKA ™

The MycoDot™ is a new diagnostic kit for tuberculosis which was devised by DynaGen
Inc., USA. The MycoDot test is based on the detection of anti-mycobacterial antibodies
in the serum samples of patients by employing plastic combs coated with lipoarabinomannan
(LAM) antigen which is a highly immunogenic lipopolysaccharide presenting in the cell
wall of all species of mycobacteria. It has been reported that healthy infected and BCG—
vaccinated individuals do not react to the MycoDot test, while a positive reaction occurs
in patients with active tuberculosis or atypical mycobacteriosis with good sensitivity and
specificity. In this study, we evaluated the efficacy of MycoDot test for the detection of
anti—-LAM antibodies in sera of mice infected with Mycobacterium tuberculosis or
M.avium complex (MAC). By using the MycoDot test, anti-LAM antibodies were posi-
tive in 2 out of 4 mice infected with M.tuberculosis 2 weeks before, while all of
M.intracellulare-infected mice were negative at the same phase of infection. On the other
hand, anti-mycobacterial (MB) antibodies were detected in the serum samples of mice in-
fected with M.intracellulare as well as M.tuberculosis by home-made ELISA testing using
whole cells of test mycobacteria as antigen. In the next experiment, mice were infected
with M.avium. All the serum samples of mice obtained at 13 weeks after infection were
negative for anti-LAM antibodies in MycoDot test, whereas they reacted positively to
anti-MB antibodies in ELISA test. These results indicate that the MycoDot test is capa-
ble of detecting M.tuberculosis infection but not MAC infection induced in mice.
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WA, FEME D B\ IE Mycobacterium  avium
complex (MAC) FEDOREZWHE L TEEDEET
DWEISEA SN TWED, TS ISR ET LE
L, BELEMTHHI L, REBANSMTHS S
EREPL, WEL-BBERREZICER LTS LI
BVEHWBIRTH 5, &, KED DynaGenfhic ko
THBEB L OISR TR R B MER O~ 1 2
NI T THREOEEEY, HEEE @ lipoarabino-
mannan (LAM) %HE & L THET 2REZ W
F, MycoDot 7 A hDBZENYD, KIRTLF L3V Y
N ENLTOEAN-SNODH 5,

Ky FOFHIWMOTHMETH Y, HREREMIZH20
LWL, BB HA R R R B A R WL
LanwZ &, MEEMRET5Z E0bHELED SV IdE
Yelp EOREBRAIL L, POBMEKERS ICIRIUTE, i
NYBRREOZHI O RETH L 2 &, REDFEID 5,
A¥ vy bTE, FEEOMF0M/ARETIIHT0% O KE
TY, FBRED SRR TIH80% DK )
THAEEDZW I RETH 1, SR LETITEHKEC
R AEEEREE LTSN D2H5L D2 TH 5,

AE, bhibhizZnxy V2 AFTHERENDH Y,
EBRWHEEEDH D Vi MAC ESE~Y Y 2 L) o i
DR LAM PO 2 A F v P2 HWTHALEZ
%, R TIRBRBTEELR D DD, #EF T LAM it
REBRTEZENTELRNWI LRGP0 2D THRET
5,

MBI EHE

(1) AR

MW Kurono ¥k, M.avium N-444% (SmT) B
L O M.intracellulare N-260% (SmT)(\W3' 1 d
RHER) # Wz, Zhbidwdhd, THIbroth
(Difco #t) HTHELABE R LS L, 0.1%BSA-
PBS ICHFH S 7212 —80CICHRTE L, MBS L
TERBRIH L 72,
(2) =v A

5 ~ 8 i BALB/c R~V X (HEAZL7T) %
vz,
(3) M&HFEBR

AR L 7R (5X107CFU/mi) 0.2
ml & REBIRNANERE L 2~ A2 ERICAR Y T8 —
VCRREE L, OBRIRINZ 4T o 722 O B & i L
720 FRECL 721K & 1 95055 BE T Ui % 578 L —80°C IS
R L7z, F72, WERIEAEBAK dml THREVF A XL
72712 2% NaOH ?0.5ml % Hil 2 TR0 HALIEE, B

O ETRE 25

HIZ0.5NHC1 THAML T, Z90.1ml % TH11 E£XF
MICHAEL, 37C, 5% CO, T T2 AMEE#ERKIC CFU
EHELR,
(4) MycoDot 7 A b

MycoDot™ DEFIEIZH > THT-720 . $4b
B, 96 well plate 12 1 BfIC D EMARFBIL (16041)
LEBEEE ZNENFNERD well IZHTEL, MFEDA0p]
(B#% 5 R & SHAEFHPFED well \MZ 720 [7
A MI—24] (96 well plate D 8 well FIZAB &9 I
WIRD b DD —KEE S N7z b D well WIZA B E5
Za—A LY, ZZICEMEE L LT LAM HUE
BARY MRICKE SETH D) 2HRULEFISRL,
6 HORIBHZIZ T — A E ) B L TR TR L
2o ROT, I—A%RRETEHELINLEITAS FTH
#& L7z protein A Z&H T 5 EEIEF TL054 B KIS
HHIEIZLD, I—ADLAM ARy b EIZEHK S
N7-HE (LAM) - Btk (31 LAM Bifk) &4 Fe
R E T T F-protein A #FAEEZ, TD
a—-AEFHEREL, ERBICEGOFELRMIOHE
BRRICHE L THE L,
(5) ELISA ICXa¥i~A a7 7)) 7HA4A (FL MB it

%) DR

) UEERE AR K (PBS) IRl X ¥/ M.in-
tracellulare N-260#% (SmT)(2X108/ml) ®0.1ml
% 96-well microtest assay plate (Falcon 3912:
Becton Dickinson #t) 12X 750X g, 1 KM D&
BIZEBIZ1I%Z VI VT VT FO0.1ml 23N L7z,
103D A v F 2 X—2 3 Y1%IZ, 0.06% Tween 20-
PBS (Tween-PBS) T well % %%, 1%BSA-PBS
D0.2ml ZMMR E 52 2RHDA ¥ FaX— 3 v EfTo
7212 IC B Tween-PBS TH# L7z XKW T, PBS T
AR L 7 ARIiE (10 71 ~10 ~* D105 B REA R ) D50
nl &Mz, 3TCT1HEMA % 2 X~ MEIZ Tween—
PBS Tl L7z 20K, TVAV KR T 745 —EiE
WP~ 7 R 1[gG ¥ FHUE (Zymed #1) D50xl M,
37C, 1B DA ¥ F 2= FEIZ 1%BSA-PBS T
&L, p-=—bO0 72— V73 A 72— FERY
ELCORBBRIBEITo 72, BEOFEITARNIH
L7225, ofB well [UR (—) d2HVvid—Xbuk (—)]
TIIRBIIRD SN D572,

& S

(1) R D5\ iE MAC B~ 2 MEF OB LAM
PukD MycoDot ¥ v b TOH
Fig. 1 12i& 4 Bt 3 o & #% B Kurono ¥ U8
M.intracellulare N-260kkD~ 7 ZJig#s A T O H5H D
BARZIR L7235, WIhoritke b~ 7 AR THREZ
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W% R L72, Table 1 12i3Fig. 1 ODEET Y ADEYE
2 BHICBIT B Mg b o LAM $itk & 51 MB $iE o
HiAE, #NFN MycoDot & ELISA B CHES L7z
BidE %7 L72. MycoDot 7 A& b Tld, FERESRE~< Y
ZC AR QO < ZZH LAM Jufk skl Sz
A5, MAC B~ 7 A TiWwThovy 2125t LAM
R ENESEORR (R /LY A

fi /5, W47 L T - 7z ELISA 12 & A ¥ MB #itk
ORI T, WEEEBEEB L MAC B0, &
550G~ v A 2BV T b ENlobEI E iz,
COWE, EHE KRR~ Y 2O KM MAC B~
Y ADF U A0 2 72,
(2) E#ICb725 MAC B TOP LAM ks L O
L MB ViEOHE

OB TIE, EBRY Y ABKEORE, K2
BHDO= Y 222V TH MycoDot #EIZ & ) £ D50%
R R T L I E SRS, MAC e~ v 2
TRARLEDZD &) REGFEIITIE MAC B3
PV BERIIEBLNLEWT 30D o 7, MAC S
< AT, &Ytk 28 E D phase TREKZT4&E
OV EEEN TR WTTREEDZEZLSNLDT,
MAC B~ 7 Z122WT & LICERHB oG 217072,
Table 2 121& M. avium N—444BRIEGe~ 7 2 D JEH: 8
BHEOMFEFOI LAM Jtfk B & 09 MB Sk D HH
DEMEE, FNZFN MycoDot 7 A M B LU ELISA 7
A ML o THE LB ER Lz, S 2 B%O%E
(Table1) & F#EIZ, ELISA #:12 & 25 MB HuifEDkKR
HHETTBETd o 7245, MycoDot #: TOHL LAM HiikD
MEIERIE Y AT TH o 72,

&g 8 BRI BWT b B MycoDot 7 A b TOHL
LAM BEOBBIEARTETH 720 T, &5 IZHEH
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Fig.1 Changes in the number of CFU in
the lungs (O) and spleen (@) of
mice infected with M.tuberculosis
Kurono (A) or M.intracellulare N—
260 (B). Each symbol indicates the
mean = SEM (n=4).

1 % e 1R L HEVE L CHT LAM Fifk kit 2 3
Alz, Fig. 21213, ZOHAED M.avium N-4448kD
< AERH TOMFEOBARE R L7225, ABHRIZBW
T TFig. 112BI 5 & 5 BHERE R A% B 2 2 L 3
T&7,

Table 3 1Z13@%% 1 H, 5, 98 L U138 H IR
L 78R IMIE 12 2V C MycoDot 7 A b & ELISA 7 &
M2 & B3 LAM $itk, $iMB LB RZR L
770 ELISA T35t MB Hufkhskig: 5 8% & 0 13:81%
KhblsrEHHcROLNTVwR I 2 rbbLT,
MycoDot # TOHL LAM RO IZ W ORI

Table 1 Detection of anti-mycobacterial antibodies by the MycoDot test
and ELISA testing in the serum samples of mice infected with
M.tuberculosis or M.intracellulare?

No. of Number of mice giving
No mice with positive results
Infection ’ bacterial
(week 2) qf burden in MycoDot ELISA
MICe  the visceral Dilution of serum sample
organs 10-1 10-2 10-3 10~¢
Normal 5 0 0 0 0 0 0
M .tuberculosis Kurono 4 4 2 4 4 4 0
M.intracellulare N—260 4 4 0 4 2 0 0

1) Mice were infected intravenously with 107 CFU of the indicated organisms. MycoDot and ELISA tests
for the serum of infected mice were performed 2 weeks after infection.



WO BT3B B2F

Table 2 Detection of anti-mycobacterial antibodies by the
MycoDot test and ELISA testing in the serum
samples of mice during the course of M.avium
N-444 infection

No. of Number of mice giving
Time No mice with positive results
’ bacterial ~
after of - MycoDot ELISA
. . . burden in
infection mice 4. visceral Dilution of serum sample
organs 10 -1 10 -2 10 -3
1 day 5 5 0 0 0 0
8 weeks 5 5 0 5 5 0

1) Mice were infected intravenously with 107 CFU of M.avium N-444.

. BUTORTETH 572,

5 ._______../. £ =
i RO NI 4 2 DM b, 12 F55% L
2 o /° THEELSETH B0, ORI %\ S
w ¢ /¢ BWTH, BHEZHO doctor’s delay % AT X 5 F
=l o BOEZ OIS, S, FEEH, RO mlSk
/ ¥ v b MycoDot 5§ 2 R % B0 T, 4
4L ; ; : MACHEIZDWTOH AL ED T Y ABPET VR

i 5 ? 13 & CHRE L 72,
Time after infection (weeks) MycoDot 3#t LAM [gG #ifk & i3 % 72912,

Fig.2 Changes in the number of CFU in BRI EIMEOMBIEOBEAD 53 0 IR
the lungs (O) and spleen (@) of TED BN LV HTOBIEL 2 5 RNV HH L,
mice infected with M.avium N-444. 5, RBEAREEME)BIZEDHEIIBEEHEER
Each symbol indicates the mean =+ BLIECORERAEEL TWALI L b Y, Bk ®

SEM (n=4).
(n HESNDUEESSHLZ LR EPRHINLTWE D,

Table 3 Detection of anti-mycobacterial antibodies by the
MycoDot test and ELISA testing in the serum
samples of mice during the course of M.avium
N-444 infection?

No. of Number of mice giving
Time No mice with positive results
’ bacterial
after of - MycoDot ELISA
. . . burden in
infection mice o vigceral Dilution of serum sample
organs 10t 10 2 103
1 day b) 5 0 0 0 0
5 weeks 5 5 0 5 5 0
9 weeks 4 4 0 4 4 0
13 weeks 4 4 0 4 4 0

1) Mice were infected intravenously with 107 CFU of M.avium N-444.
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A B 12DV OKE T OMETCTIIKEET0.2% & S 13
FEL W, F72 HIV SABHORB THT5% D
BURIZE EEFoTWE I LR ENHED SN TwD,

W 5 DAY 12 L, bAEOEE R AR
TORKREIZTI% (FEREEII88%), & b IIHB I
MR ERE CIIBHEREI% TH D L), LIk
T, EERIOIZIE MycoDot ORI & ) #BEEE2D
DIEERETREEE D 2% ) OBEE CTHRE TR TS 5
EEZ b,

LAY, Y ARGETIVRE WA EORE T
X, HAEIEORE, MycoDot 7 A b TORMEEIZ50%
L P TORBICHRTRRE L, MAC E TIEHN
LAM BiAARBRIE LER2 W LG ok, 7,
ELISA % HW 54, MAC &G~ v AT b Bl
WEBEEES Y ADFNOK /10U T LEVw OD

BERLANVOP MBHLAEPBREBINTWELE DT
(Table1), MAC B® LAM BUEICH$ 2 Hilkd & 5
BEEEEINTVWZIDEEZ LN,

ZOB4, MycoDot 7 A b TidHt LAM Hifkz #rit
TELDoEBEE LTIE, UTOEEINMETHS ),
Thbb, Lo MBHiko%E L EBIC, MAC
g~ 7 A TOH LAM Ptk O Al b W R~
I ADFND 1/10 LUF L&D o 2T REERZE L S b,
LT, ¥ 7 A MAC fE Tt MycoDot 7 A b TD
W LEZREOP LAM IS ELE IR TW Do
FEnH T EIlhD, ZHIZMAT, MycoDot 7 A b
TREWOKEY LT A7201Chy b 7EEREBICK
FLTWBEVS72FELHE > T, MACEHER Y A
TIEH LAM BviEpil S iz o2& v ) S RO
B\ oS0 2D TREDA D B

B, BEEOmBEK. (Erdman, H37TRv) 50
115934k (H3TRa), M.bovis BCG ® M.leprae @
LAM i3 arabinose-capped LAM D2 Z @ viru-
lence & % 4 B9 4R 1240 ~ 70% & mannose—capped
LAM A& ERTna EHEEhTwaY~", MAC
O LAMIZOWTORGEIZIIRIEZELBLZVOTED
HICOWTIEARBZED, $L 2 EbAEFy P TIAEH
MR ERZ 063% D R Y LHES N5
TENLEZTYH, KXy MIHWLNTWAREEED
LAMBETS & F®» MAC fEIZB ) % L LAM bk
MR CH D EEZ BN, LIzdo T, SHEOK
HTIELAM QLY b — 7FOEWIC L o T MAC B3
< ADHP LAM SRR T & oz v ) W HE
HED LV DD L Y IZBDbNS,

# 212 MycoDot 7 A b Tid, LAM HUR & ik o
L LAM IgG ¥k & ORETEBEE KD Fe #4512,
FREEFETT NNV ENT protein A X EAESEH T L
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Lo TEAXETVEA, Z0 protein A D IgG ™~
OREEUIHWEICL->TELRY, CPEITAD
IgG % B L7238 @ protein A D 1gG ~OFETEIZ,
L MBI HARO EAMSATWEY  $2,
® protein A & IgG O#EEHIIWHE D [gG O 77
FALAMZBWTHRELZEDNMEATNEYY
A%, MycoDot 7 A Mdk b IgG & protein A
OB L EAYBETIRBRETH LY, FHO
bNUHLNOERTIEY Y AD IgG & protein A & DF
BEATBY, FOFKEGE, EBRLZ gG O#a
POETEE LT, b b g OB FRFTIES
HolOTREVwhEdbEZONS, LTI,
MycoDot 7 A MZ &> TMAC e~y ADH LAM
Ptk el L b o 72HH, BLOEBERE<YY A0
Yo LAM Bk s e MBI 258 L) bET
So-BHEE, TOXH)RLIAILHIEOND LR,
WFRIZ LTS, MAC & A0 LAM k%
MycoDot 7 A b THIL T & 2 h o 7D, BEME EH
B LB EOMBEREBEL T P72 w) Z
LIZINAT, AF A PORHERDP L M gG 25 —F v
MILTWBZ EICREATL DEEDLNS,

MycoDot™ % RMTHE & LA &M T L0V Y
NUICIRHBERLET,
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