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TUBERCLE BACILLI AND THE DEFENCE FACTORS FOR INFECTION IN
SPUTUM AND BRONCHOALVEOLAR LAVAGE FLUID

Tsunesuke TOMODA ™, and Akiko TAKAI
(Received 19 May 1994/ Accepted 17 August 1994)

The defence factors against infection in sputum and bronchoalveolar lavage fluid
(BALF) of patients with pulmonary tuberculosis were measured. As the defence factors,
lactoferrin, lysozyme and secretory IgA (sIlgA) in sputum or BALF of patients with bacilli
(+) or () tuberculosis were measured and compared.

Lactoferrin in sputum was significantly higher in patients with sputum smear positive
tuberculosis compared with patients with smear and culture negative tuberculosis. SIgA in
sputum was significantly higher in smear negative and culture positive cases compared with
culture negative cases. As to the lysozyme in sputum, significant difference was not proved
between each group. The level of these factors in BALF did not show significant difference
between bacilli (+) and (—) cases.

Neither significant corelation was observed among the level of three defence factors in
sputum or BALF, nor between the number of leucocyte and tubercle bacilli in sputum. In
tubercle bacilli positive group, however, significant positive corelation between the number
of leucocyte and lactoferrin in sputum was found.

In vitro experiments, high concentration of lactoferrin or lysozyme inhibited the
growth of standard strain of tubercle bacilli (H37Rv) and BCG.

The results suggest that the measurement of lactoferrin, lysozyme and sIgA in sputum
or BALF is useful to determine the clinical activity of tuberculosis.

* From the Department of Clinical Pathology, Osaka Medical College, 2—7 Daigaku—Cho
Takatsuki 569 Japan.
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WAEIC 8 1) 5 83 L O BALF OBREHHAFTH 5
PIEYIE lactoferrin, XU lysozyme %L 5,
SHIHESaT ) yD1oOTHB slgA #HEL, %
NZNOREFER & RAE D OEKE OBERIRE & %
ELON, £k, Ih5SORFOFEKEOFKBEIE~
DS OFHEE, RS X CRBRENIICKRE Lo,

XEE L UVHE

ffikks s (BUEHEAZR) OWEES LU BALF %,
B (+) BE () Bicbd, 4RARFO lacto-
ferrin, lysozyme, B&XU slgA (%! IgA) %]
E LTz, MBARETIE, FEMKEICKY % lactoferrin,
lysozyme, B LU slgA OEEBERTIDEHMEL
fotedd, WP HFIRRGYE % 35 C R (Pseudo-
monas, Klebsiella %) %M CEDIIERIZT T
BRA L oo

IR RS A S E VL HRIRLT, £0 1gic 9ml
DENCHEMAEKEMA, I F4 - CEBERL,
12,000 R.P.M. T 153 &E L L, 2D LEFEABEED 10
R E L, BiFE Ui,

BALF 0o fHUZ, #FEITHOhT0a &L, HAE
LTRELB LN ZEPHICE L EKEXIT, wedge
L 72 tube 2 L T 20 ml OAHEAEKT 2 [H5kF L,
QEIDEGE A SO bDEEE, FEERIAE Ui,

Lactoferrin ®#l%E &, Guerrant 5% OFEkIcL 3
latex BEEERUL % H WV 3 EBEICHE 5 7o 2.5ml D
Latex £ — X (Difco) % 5ml ® 7Y v Vi (pH
8.2) THEH, &Eit (2,200 R.P.M. 30 43, B+ 3
E—X0.00mlic, &5/ v VEBEKSml ZNA
T1%® Latex £ — X{F K 2 F&IT 5, D Latex
£ —2%0.35 ml DFEHLE b lactoferrin Hifk (Sigma)

TREAEST 2 (38°C, 1BfiD, I SICEFE—XKEFH
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EEREEK 6 ml EEER, 503K 0.5ml %
B&aLUTRIBESE, 37°C, 20 miERk, SRIGKDE
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BRI E S 51 100 5L EFRRL TR cEEEEL g
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HEOEHEILERBRORBICK > THhIR Y DEEHHZD
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Lactoferrin Titer| 1: 340+ 187°(8)

: 240+ 80 (6) 1: 149+ 97°(11)

Lysozyme (¢g/g) 30552752 (6)

40501635 (4) 2528+875 ( 7)

SIgA (ug/g) 318+ 355 (6)

898+ 649°(4) 173+1242( 7)

buffer solution (1% v ¥ 7 V7 I v&F0.1IM
) vEBREEEKR pHT.0) ZMA, SOKFYAFLY
R —zfES LT B8 secretory component % 37°C
< 1 BRRGE ¥, R slgA 2S5

EoOBME LT, FEHRIBHRORY) RF Ly R—LE
PBS (0.1M Y v %@ : phosphate buffer solu-
tion) ICTLEA L, RICHY RF LYy R=MTFEALT
W3 slgA O IgA DGR (RVEF VT —E)
ML 23 [gA Bk %, ZiE1BHTEHAaSE
1o

EIBME LT, FIRIBHROR) ZF Ly R-LE
PBS THEiE%, Mo L BRENEZERT 5 0BR
HBE (A VF72=LvY7 v+ 4mM H,0p) %M
Z, BEEIHTRIES ¥, 1 NEHBRICTRIMEL, 2
BRI A TEE 492 nm 12T, SRR CIRLE & AIE
L, s X0 E S EM I TREREERL,
FHICE->T, Br O sIgA B L, BHKlg
H1:0 D slgAB% ug TE L7, BALF RikicB
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Lo

EIMEkIE R 70 2574 » 7 — L ONEEER) & 53
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5, 1 8EIc> X[k 5~15 MIicHY T 5,
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HREMENBII~A 7051 5 -kt THLL
HEBRBEE LTITbATVWAT LI/ 0 45—tk b
ERBERS 2 <7 b OVIRE R (BEH) ORI
HICHE U o, SRMERIO 1 %N % 35, HTEF
Lo 1FIBEREEEO O OXEE, 25HEE
B O lactoferrin® A ML, 3FHREEED
lysozyme %ML 7, HEHERKE LT BCG, H3TRv
O 2REIZ OV TRE L7z, BEBETRNH# & 15 - 7ol
REBEOHEMHASEEM LORORKEE +, #, #,

avs. b:p<0.02 THEE
¢ vs. d:p<0.05 THEZE

& LTHEL 7o
¥ e

1) W o GBI T

et DR ESRE (+) B, B (-) BE (+)
B, BLUOBEK, HELbI (-) BHO 3,
lactoferrin i B L T 25 #l, lysozyme & £ U
slgA BL T, 1TIEFIc> VW TL 57,

FERIZE 1I1TRT T &L, lactoferrin titer D5
E+SD 3, Bk (+) B (84 Tid1:340+187,
Bk (—) & (+) B (64 T 1:240£80, %
LTk, BEE I (—) B CLED 13114997
T, ®k (+) BRBE (-) ¥E (-) BidbcNE
& (p<0.02) cEfEERLI

SlgA IKBILTiRE (-) ¥&E (+) BEEE (=)
HE () Bt ORTHEE (p<0.05) @h -7
Lysozyme &, B (+) BB X U®E () &
(+) BE& b, B (-) H# (-) B o, P
EEIEE P - 1o

2) BALF DGR

%2 BALF PHIEBGER & & CRIEH OBhHEET
i1z M+SD
" % E
B+ Q1) | 55 - (36D

Lactoferrin Titer 1:240+208 | 1:160+113

Lysozyme/Alb (x10%) 97125 69+ 45

SigA/Alb (x10% 106158 84+ 83
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K3 EHR O X BHHEIRT O HBIRIE

H O RO
W s BBEF | REE | AFH
iElESENER (n=10) | (n=7) | (n=1D
Lactoferrin vs. sIgA —0.049 | —0.377 | +0.148
Lactoferrin vs. Lysozyme | +0.132 | —0.413 | +0.175
Lysozyme vs. sIgA +0.207 | —0.335 | +0.247
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BHEE (+) flicbuT, (=) flE SXNTEEER
L7k, AEZRREP -1,

3) RRHBHHIERIF-Fil o AR BABE 7

WEBRHIc B 15 5 0 SBEEIRTFRIO MBIBIGR 132 3 1

AUt REHHE 3 EM &~ 0%, SHOGEmEE
BAfR7E < GEHHITHA 5 & lactoferrin vs. sIgA, lacto-
ferrin vs. lysozyme, # XU lysozyme vs. sIlgA @
flIc B WO TIEDMBIRE 2R Lo 28, T ERIcHSM
BREDoNBD» 57, THBEE (+) & (-) DR
MTh, o IHEORICHEMBIZEH - 12,

BALF L2 W T b [EH DB AR L 72205, B EiaRg
RSP - 12,

4) WEpRh o FIMmBk & B IR T

PEBRR O (FIER & BER OB & OBIfRIc o VW THK 4 1T
RU7 HFE (1) (& (+) $88) & (-) Lo
TEFIRIC B VT, HMBRE (—~+) & BRI, -
oo KITHIME L 3EOBGMIET & OMBAZE L o~, %
SITR L7z HER (+) FlicB W THIMBKE vs. lacto-
ferrin DORNCHEMB (r =0.734, p<0.01) %&»H
7o BB vs. lysozyme, HMER vs. sIgA ORficid
R () #l, (-) fl& b HEHBERED SAED -
7o (753 BALF tho MBI E S K E VO TH
ELTHIEN,)

]5 WA EINER & BRI O BRI %
W s R REf | RadERl | &

HIBIRF

FMEK vs. Lactoferrin +0.734 %] —0.193 | +0.510
(n=14) | (n=11) | (n=25)

HIMEK vs. Lysozyme +0.093 | —0.511 | —0.067
(n=10) | (n= 7 | (n=1T)

HIMEK vs. sIgA +0.570 | +0.128 | +0.316
(n=10) |(n=7 | (n=1T7)

* p<0. 01 Ic CHEEMM
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%6 #KE (BCG, H37Rv ¥K) oFBEMHICH £1E9 Lactoferrin D%

Lactoferrin 0 1 10 100 1000
(ug/ml) (Control)
#%| BCG it # m + +
%
B | H37Rv i i it +# +

&7 fiE (BCG, H3TRv ) D%

BIHNIC B L1T 9 lysozyme DR

Lysozyme 0 1 10 100 1000
(ng/ml) (Control)
| BCG % Ht H # -
%
& | H37Rv it # # H +

5) HREREWNFERIC L S lactoferrin, lysozyme D
TS EIHIER

ML E R BCG, 8 LU H3TRviRIK2WT, %
OFEMEHNCB LT lactoferrin, B LU lysozyme
DEELE L 5N,

Lactoferrin i D> WTWRE 6 KR L, T4bD
lactoferrin 100 £g/ml, 1000 ug/ml T BCG #,
H37Rv HRifi# & b3t & K 5T, FE OBEMFIN A
Stz

Lysozyme 12 B L T3 & 7 /R L 7o Lysozyme
1000 zg/ml T BCG ¥DERFEBENFINA LN, £
H3TRv bR bR E { 5T, M ERD I,

E z

Lactoferrin (&)L < BIE L, KUE YIRS,
BRPIc b ZL T, ZofthEmKkERD D
b2V, 0 AEEEHO—D & L THEEAA S
NTV 5, BRI I 2ERIC W TR
LI N TWVE W, Guerrant 5 ? Z#EFh D lacto-
ferrin ZHIE L CE MO HKAMBRKRELHIL, BE
BYEDZWICERATH 5 LHMEL TV 5, FEER
® lactoferrin 12>\ TId Harbitz 5% 3@MEREX
Sl W THE L, IR 0.7g/L (100 ug/m)
THBEBRTWV B,

AW OFERGEE OERP O lactoferrin L, #
MBS (+) BHoB W TEE/IZ 1 : 340 TH 170 ug/
mlIiZHY L THY, Harbitz DG L A KEXROIE
Pl& D EfEERL TV, L LARETREEK (+)
BB, HELbIC (5) HE ORTHRCEEE
RLTWI, $7 BALF it W THFEETH S &,

PEREBIC BB AR Lo & BBREI REREE BT
TREME D b B AEY % A E DS - IEFERL TV S
T EMBEZ, FEKEEOD lactoferrin ORIE IZHRHED
EHEAE 720D 1 >ORTFE L TERMESH 2 EEZ
SN,

Lysozyme &, flifd~7 07 » - YHROLDTH
D, EIIFPERPHEERD S bNMEI B EFEON TV B,
ZOREHFE LT, MEMEEO LR Yo h T
4 FEET 3 EEL 5N TWV B, Harbitz 5 318
PEEAZEME R B O BRI D lysozyme & lactoferrin
IoWT, KEFEREE & ORI L Tk, Miller 52,
Iacono 57 IFRERENHKERIC T lysozyme D HLAIE
TEFZ®E L T b, AMETHIER, BALF hoff
HE (+) flicBOTHgETaEER LI LR, &
MBI L THIEERASS 3 20, Allke~<s o
Ty —VUDhoDHEMND DB ENEL LN,

SIgA 135D 2 /L IRLBY, FIEWEELEERE
WS, EEs o7y vyolol LTOBMHKTTH S,
SlgA 3 2 % F D% D Feifin TR TIESh
secretory component @ J %N L THEA L THMS
hsLEbh b, SlgA DKUEREIC K T 5 PiETEMH &
LT, 94 VZRMELEORRRFICHLTIhegl
L CHIEANIHIT 2 L Ebh, HRHBEREICOVTO
WELH LN BPTY, 013 BALF ORE s v 7))
v & lysozyme i2 D W TG L, 184 KE RYYE,
L UMiERAE D BALF o [gA HETF L, K
BB OIE T A B 5 LTV 3, FHP i3
S[EXRE, BHSESIRIER O ERb D IgA &
lysozyme % I5E L iz O i IEOAHBEAS & 5 KR 2K
&L TW5, Reitamo 5% sABEMREIIEVTRE



748

KON, T OMOEED slgA & lysozyme & (E[HE
U BAMIREEERL TV R EHE LTV S,

bhbh'” b7 BALF $10 slgA 2{IEL, <&
X#ETEmL, ROTH#EK MEOIETH 2 & 2HE
LT3, AEETIREE $450 BALF tho sIgA
PR (+) BlicBWT, SPEETEEER LT &,
I W LT HEFIEICEE LTWE T EnER
5N,

NS DRGBHHRF O ERRIC OV THEE TR L
72 &2 A, BRTFHICE O TIEOHBIREZRD 25,
BEMBEZE» -, T, BRI M2 <
ORTWEE L TW3 RSN, FickigE IRt
LTI RZE oS3, HRERERIEE S0,
% RELIC L B YERNBEEEEY bNb 2 TH S I,

HMER &BHEFIC> W TRE S 13, MEIED
BALF h o fFhik & lysozyme fE DRI HEESIZFED 5
N -tz ZRSY 3, MEEMECBET 3E
Fr® lysozyme ® EFiE, iFhERICHK T % LR T
W5, AR T, lactoferrin & FMIRDOMIC, BE
HEAMBA SN, BEBD lactoferrin &, EIMBREFIIF
PERHKD bOWEVWEEL SN B, THIIHHEIRE
FIHHRICEBSN LY, SOOI X FEL
TIFhRB L OEIE, /v 7 7 —YIKEAINB LWL
bNTV B LS I? FEOEEN & 2% AMERICBR
BHbERbN 5,

RRIAZHERER R IS0 9 % lactoferrin, lysozyme
DEBERLUIER, WFhd, SEECBLVTHOR
BIEIER 2R 7203, THIIER oM EE#HE T i1,
HHPER RV, BEBHRFDO 1> TH S L AR
LkbDThH 5,

Ih o OB, EEOFEICL D /T > —
IUNEML S W, EMELEICE X, £, w07 —
U OIEMALDEER, lysozyme BSREATICKREE N 27,
—7%, BIMEKEED lactoferrin DFEA DN, &5
K[UEB WK D slgA DEEMESFERE O FKEFINEIC
545 EMELI SN, ARETIT> 1 3RFDH
DEEEMEICERL TV S ERITETE RV, Rk
HHNEBROEDEFEOREBHEEEZ S 12D D 1 DD
ELEbLNE, ZLTIhoOYENEMEERT T L1,
BT 2 AR DO HBRED TENEZL ON S, —
#, BHEBEL THINS OYHEMBEEERTIES
(BEREESKE CEEEZRLLANSZ L) 11,
HEEROBHEBFEDET &, BRI L2 05 DYHEDIHE
BOLEEERIBESEV, Z07Y, &OIEKRERLE
DOBRIZDOVWTRET T 2 40BN H 5 EEZ 5,

ER® 3, mgEdic 384t LS 2R e sl e
BECHBL TR, BEACIRTT<EEEPEH

oM OEeBE ®12T

BT 2 &8, 7 Goldstein 5% 1& BALF ##
OEFWEZBILTVBE LI, ThSDILENHTE,
SHRESIKEELBREBED 1 >ThHIEEBbN S,

Hfi%s B B O KB £ U BALF Hho gL EIRF T
» % lactoferrin, lysozyme B LU slgA ZHIE L,
PEE & DBAfRE AT L 7o

W s AL B R EE (+) BED lactoferrin i3, #BEK
(=), #& (=) Bt oXNTHRIKED - 72, SlgA
BEREK (-), ¥E (+) Bresut, &k (-), BE
(=) BELLONTHRICED » 2o Lysozyme (FHE
(+) BTBVT, (-) HESONTHEZEREL -1,

BALF o b 0RFI1E, #E (+) B0 T,
(=) BELONTHEEZRLD > 1,

PO h S 3 BOMHKETFOMERMKIE, (+)
DRI R R Lo s, HEMBERED Shih -7,

gt I ek, BEE (+) Btk T, lacto-
ferrin &L HEMBIZED 72,

REBEANERICBVT, lactoferrin, lysozyme O
S, EEEERIC O L TRENEIER 2R
7o
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