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1. BEREKE

M. pneumoniae FH-P24') (o~ & 2 & — 24408k
HIRERE, Bk, UTFFH-P24 £883), M. pneu-
monige FH-P24-S1¥ GERBEMFEEHLEEK, T
P24-S1&88), M. pneumoniae FH-P24-S11 GEE
MESEHERME, LT P24-S11 £ B8)

2. REHE

D £HGERE

SPF-BALB/c 5 B~V AL BHE L OER
BRE SRS L, PBS pH 7.2B#EL T, *h
EFHRERBG LI,

Single dose ; 1 [E D ZfZEERE

Two doses ; 18R, 2 OEEERE

2) ZHHE

SPF-BALB/c 5 Hiti~v A DRB&EIRL » &8
BCaELTEBlE LT F EG FH-P24,
P24-S1, #i P24-S11)%0. 1ml Za#E L=, HLIM03%
DBEEIXELISA T IgGENZELL b L5
ABLCSDOXL/10E L, 13ZOEREDM
BEEERT S,

3. WEGHE

EERER CRRKEELD 8 Bk X U128
®iz, ZHRERF CIRIMEEREISRHECTh
Fh, FH-P24%10°CFU/mouse ZE#%k 888 L.
FRCIERE~ v A b RRERE L, BB
E LT,

4, BODBER X OREBHZ R O¥IE

AR 1 BRICERFEIL, K[ER X O
THREIFA Y —THERL, &L EEE PPLO %
KEMICER L, ZOVWThrbbEISHX
N 5 e FE O LPH R B B LHE LT,

5. SEEREOAE

1) ELISA®2

<1 47wz 4%—7v—t(Flow #, Virginia,
USA) DY = MiTfHFE SR PR ICHERIE % K
X HE, TAHY T+ AT 7 & — CEBHUE
iz, FELLCp=terv==10) vBRLHA
Wi, RIGHE DO BIEE % 405nm THRIE L e,

2) =7 wn 7y —olEEHIEREB (Macrophage
Migration Inhibition Test : MIT)

SERLTCAE 7 208

EHBC~Y ADEREBHMERYED, 7
r— Z/NFEMCL Y, ~ 7 r 7y — OHEEMIE
Rud Ldl, Thbb, BBEERs + v -
(Lab Tek Products, Ill., USA) Nt~ A fEkE
MR a7 e —A/NEEHETFL, MEM 1 —
71 (Flow #, Va., USA) %## L C37CRE
#A5HIEEAN (5 %CO,) THEL, 7Hr— R/
Wrbo~rr 77— COWHEREREYHIE L.
FHIER kORI X D BH L,

HEAEFEIEERS =100—

PUR DB b o 2E BE 8 0 S
PR IR INEE #h T E FEBE D Sy

6. Western immunoblotting

X100

PR % SDS-polyacrylamide gel electrophor-
esis (SDS-PAGE)'T ik Bl #%, Towbin % @ Jj
BRI, = treir —X[BEAEEL, £ D
<4 275 XA=RBEMF &RIE, _AAFv
F—YEH#He + IgGEH T /)Ry FF T
Fth X4, blotting band #BE L7,

KERRIE

1. BRI & 5 RYEh %R

RN D 8B D ~ v 210 5 R E R
BpiERy Table 112, 12:B#%OREE% Table 2
IZRLTE,

R 8 A% o FH-P24 1 BIGERE T,
70%, 2[ETiX80%, P24-S1GREFHICI VTR
BRI 2033 5T T0% DR Y R L, B
R D T hs o Te B DO \NT d, FOHBEEE
GEDTHY, FRERNBEHCHENTHLICE
BENRD LRI,

TR LT P24-S11EERIL 2 BREZEL T
SEEESRERTEOR IS e o i,

12B% T3 8 AR L RAROEHL R LY R,
P24-S15e5E 8D 5 Wurq 2 T fifias B, BERIZ 5T
F 1RO SO RELSEE I e, P24-S114
BRI 8 BEOBR LA, MR LLEEDLKR
moic,

2. HHEAE (B BoWKEEERS X Ok
% (MIT) DRERIZEAL

BALB/c =2 25 M. pneumoniae BEHIZ X -
THREIGERTT L, TTEHREOL 122, B
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Table 1 Protective effect in BALB/c mice of immunization with parent strain and hemolysis

mutants of M. pneumoniae

8 weeks after last vaccination

M. pneumoniae zsolat(e;i:f{g;n : Oér 3-f Recovery (Mean %Il" g 1/ Orgtl)
trachea lung total tection trachea lung

Single dose
FH—P24 3 0 3 70* 4.7X10'* 0*
P24—S1 2 2 3 70* 2.0Xx10* 3.0X10*
P24—S11 9 7 10 0 3.1X10% 1.9Xx10%*
None 10 8 10 0 6.2x10° 1.3X10*
Two doses
FH—P24 2 0 2 80* 4.0X10* 0*
P24—S1 3 1 3 70* 9.2X10* 1.0X10*
P24—S11 10 7 10 0 1.4X10* 2.7X10®
None 9 10 10 0 8.8X%10? 1.5X10*

*: p<0.01

Table 2 Protective effect in BALB/c mice of immunization with parent strain and hemolysis

mutants of M. pneumoniae

12 weeks after vaccination

M. preumoniae isolated from : o Recovery (Mean CFU/ml)
(=5) %o m=5)
trachea lung total tection trachea lung
FH—P24 1} 1 1 80* 0* 1.0X10%*
P24—S1 2 1 2 60* 1.5%X10%* 2.8X103%*
P24—S11 5 5 5 0 2.3X10° 5.8X10°
None 5 5 5 0 1.3X10* 2.7X10°
*: p<0.01

R X OB RIRIC X 5 AT RBEEOHUEMB L O
MIT »Z1t% Fig. 1, Fig. 2Rl e,

A EEMHE» bI2BHIC Wb E T
IgA, IgM (B ICEHEEL Hh SR ER LT E
iy o 1223, IgG 2 FH-P24, P24-S1F R EERE & &
SHEBIZIZELL EAL, 12BTRELIZEVE
R LT, P24-S115%EH 13 8 8, 128K & bic
EERERZALZLRA -7 (Fig. 1,

MIT ¥, FH-P24, P24-S1%EFTIX, 658
2 b, P4-SIGERH TS EUBIZ AL, B
B, ZERKE D RE 8 ARICA% R L TRED
FHIEERZ /R LI, FThUBIEER <AL, 12
BHBRETIELETOREFRN23%E TTFH -7 (Fig.
2).

3. FRIEERBURRS O SRtk AR

AR 8 B DR IE R O FLa &
MIT % Table 3 iZ/x$ & 5, IgA & IgM 134
REFEL 1T LA EEMNL, FH-P24, P24-S14
BRO IgG DA BRREBR T b b TE-
7o, MIT W Fho e b E0 7 <, kX
0% L ETHAEMBHL Y ERICED - 1.

RFE12;8% T2 FH-P24, P24-S14% 80 1gG
FAEME—B LR L T\wiedd, MIT 1322% % °%&
L H{ET LTz (Table 4),

4, ZHREWC X HRERYEHHE

RMEEEE D < v 2 MEH O IgG DHEB T,
Bl 2 18K D BRIEEL. 509D b DAY, 1 BHEIC
1%0.36512 K F L7z,

ELISA e T IgGEA L85 X 5 CRR L
7o & PLILTE T H R L 1B & O RRYEHHR) R 1
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Fig. 1 Humoral immune responses. The mean
ELISA OD is represented by each point.
Symbols: A, FH-P24, —, IgA, ——, IgG,
------ , IgM, 0, P24-S1 IgG, A, P24-S11 IgG.
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FH-P245% B R HE D Z20% DR 7= L 1z
2, e HRR AL T, L, &
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(Table 6).

Fig. 2 Cell mediated immune responses (MIT-
agarosedroplet method). Each column represented
% of macrophage migration inhibition.
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5. BEIME & D Western immunoblotting

BB LI OERKEHFE L LT bD~ A =2
75 A=A BEZENE & RIG L E 72 immuno-
blotting pattern % Fig. 3 iw/R L7, FH-P24,
P24-S1 T < KIG3 % 2 A D band 23\ 3T h oD
BEOFCHLTSAbR, —&I12165KDa
PI1THbH, b 5—&KIE X %Z85KDa »&EH Lkt
THLDOTH A0, P24-S11T1X85KDa DEHIC
T BRIGEEL Abhiah i,

x £
NARR—TORBRNL, EEV 7 Fv LT

Table 3 Immunological status of BALB/c mice at the time of challenge

8 weeks after last vaccination

Serum antibody titer : ELISAY

Cell-Mediated

IgA IsG IeM % of MI?

Single dose

FH—P24 0.134+0.009  0.468+0.085*  0.106%0.020 48.7*
P24—S1 0.145+0.022  0.224+0.066*  0.096+0.029 48.1*
P24—S11 0.141+0.004  0.056+0.010 0.103+£0.004 38.9*
None 0.12240.004  0.069+0.010 0.132+0.052 7.6
Two doses

FH—P24 0.152+0.016  0.567+0.132*  0.150%0.034 47.6*
P24—S1 0.139+0.021  0.548+0.174* 0.134+0.021 42.7*
P24—S11 0.127+0.047  0.194%0.060 0.138+0.015 44.4*
None 0.127+0.060  0.090+0.027 0.150£0.025 5.4
*: p<0.01

1) Mean optical density at 405nm=+SD

2) % of migration inhibition : Macrophage migration inhibition test by agarose

droplet method.
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Table 4 Immunological status of BALB/c mice at the time of challenge

12 weeks after vaccination

Serum antibody titer : ELISAY

Cel}’-mediatedz’
IgA IeG IgM % of MI
FH—P24 0.214+0.034 0.697+0.062* 0.141+0.092 22.5
P24—S1 0.129+0.016 0.659+0.044* 0.1240.097 23.8
P24—S11 0.139+0.072 0.149+0.046 0.175+0.141 22.8
None ) 0125+0.019 0.090+0.027 0.132+0.089 11.2

*: p<0.01

1) Mean optical density at 405nm=+SD

2) % of migration inhibition : Macrophage migration inhibition test by agarose
droplet method. ’

Table 5 Protective effect in BALB/c mice after transfer of antiserum M.
pneumoniae FH—P24 and mutant strains

M. pneumoniae isolated from

Antiserum” ELISA? m=10) % of
against to activity protection
trachea lung total
FH—P24 1/10 8 4 8 20
P24—S1 1 8 8 8 20
P24—S1 1/10 10 8 10 0
P24—S11 1 8 6 8 20
P24—S11 1/10 9 10 10 0
None / 10 10 10 . /

1) Antiserum was prepared by injection of strain FH—P24 or mutant strains into
guinea-pigs.
2) Antiserum was adjusted to equal ELISA IgG values and ten-fold dilution.

Table 6 ELISA IgG value and recovery from trachea and lung of passively
BALB/c mice after challenged with M. preumoniae FH-P24

Dassively ~ Antiserum ELISA IgG (n=10 (Mean CFO)m (a=10)
with activity - trachea lung
FH—P24 1/10 0.863:£0.096 2.1X10°  5.3X10°
P24—S1 1 0.578::0.061* LIX10¢  9.8X10°
P24—S1 1/10 0.8430.089 9.3x104  2.7X10°
P24—S11 1 0.568::0.089* 7.2x1¢F 1.8X10°
P24—S11 1/10 0.485+0.024 4.3X10° 3.3X10°
None / 0.069:+0.034 1.6X10°  4.8X10°

*:p<0.01

DEMEFRLTWD EEZ BN D P24-S10K B0 1gG Hiikfli, Mfatfr (MIT) oW L,
PR FEEBRT D52 TOFRO—DEL AR DR B LI BE R BRIC LN THERER
T, M. pneumoniae BRI X Y REBILENHRD b B otc Eab, BB IgG & & B
hBELOMT A LAF RS BALB/c v A% At EbEERRFTH S LHR L. LL,
FAV~T, AREBRTIEBEBROD 2\ P24-S11EEFF T D,
B R~ AR 2 — CREPIEROEH - 2 RE 8 B IR R MO B & RIEE KL
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Fig. 3 IgG-immunoblots developed with sera from patients of M. puneumoniae

infection.

M : marker proteins, n: M. puneumoniae (Coomassie blue stained), a: M.
pneumoniae FH-P24, b: M. pneumoniae P24-S1, c: M. pneumoniae P24-S11,

x: P1 (165-KDa), y: 85-KDa
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L, F-ffadaEnrohnl vETLRIZEBZT
BPFHRIIE T Lokt WOHBRNB LR
7o, X BICHRE2IEE D P24 S1E B AR T,
IgG HifMiix b5, MR s Bt &/ UiE
CETERTF LS b bT, Bt
ey 7e(F— 2 RR), IgA, IgM i owTik
R 8B, 128K E b ICHBE L DEIIR
bhichote, TOZENLEDHBYIFEI L
TG, MREARE L h XL A IgG A
BEETHAS EELLNRS. £ T, IgG Hikflio
BVWHIMECTZHRE Lt~ v AR AICERL
7efER, FH-P240HLME TIR20% DB %R %
B, —HEERETIEKEZE S L WBEZE
R L7 P24-S10HME TR LR L, %
RO Teh o7 P24-S11FZ H %R L 3I3IER Ui
BERLi., T FH-P24 & F U AZE %
Bricdiciy, MWEE LI10ZEE OHIME % #E
Licd e bist e, FRIERBERFIZ IS T
AR L 2MEFO IgGE X » BV EE R
FTRERETDH - TL T2 20% D% R ic
EEESKk, o EnDY, AR IgGENS
W ERTRREEE L~ T A DTS,
IgG I T SR DOECE BT HZ L DEHE
HELEHER I T,

M. pneumoniae DEHCOWTIL, FERF,
FRERTEESET 50 LTHERICEL DR
ENRB %, eHTh attachment protein & XiTh

SFRTTE 7 208

abec oybc anc:c b c

5 Pl owTiE, &AL OFEFO9pi78 &
nTWB, ZThllsic $43KDa?, 32KDaz?,
92KDa, 62KDa?"ZE D& b Abhb, KERT
H, ErD=A 27 I X< EE LD Western
immunoblotting 12 X b, FHkk& P24-S1TikaE <
FIGLTWw% band @ 5 b, %5 X #85KDa o5t
% band 7 P24-S11ICi A b his otz & 5 5E
Wb, TR, AEREIC X D P24-S1&
P24-S11OED#EXELC IR LFERDO—2>TH 5
TIREMER L T\ 5,

ARREORBROER,NLMBEREL Y b
LAIGCHEETHEHLEE2DN, THREL L
7ohs, Bish R & 1gG 1 FATT % S D Tlkzw
LWV IORER & Tn ot Ml DTk MIT
WX BDEROBZTHELI S DTH B iDLk
EETRERRLERNMEBON L REM I BETE
7o\,

BALB/c =¥ X M. pneumoniae = X b K
BREBI Ipiced, BREHHEYEO SO 2%
BEELTHELEY, BE, AET5EZ
B THD 2 AZ—FHNT, HEEL AL
THEIL, 85KDa B[ &3 U & L TRz
BbsRAFHERL TR E 2,
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Protective Effects of Mycoplasma pneumoniae Live Vaccine or its Hyperimmune
Serum on the Experimental Infection in Mice

Masumi YAYOSHI
Urawa Gakuin
Eizo HAYATSU
The Kitasato Institute
Morimasa YOSHIOKA
Department of Microbiology, Tokyo Women’s Medical College

SPF-BALB/c mice in which Mycoplasma pneumoniae cell proliferation accompanied by immu-
nological responses had been confirmed, were immunized with live vaccines or with hyperimmune
sera of M. pneumoniae FH-P24 and its mutant strains (P24-S1, P24-S11), were then assayed for
infection-protection.

Eight weeks after the last vaccination, 70 percent protection was obtained by inoculation once or
twice with live FH-P24 and P24-S1 vaccines, respectively. After 12 weeks, 80% protection was achieved
by FH-P24 and 60% by P24-S1 live vaccine, while protectivity was not obtained by P24-S11 live vaccine.

In case of passively immunized mice, IgG antibody titers and protective effect were not always
found to be parallel. Namely, mice which were passively immunized with anti-FH-P24 serum, showed
only 20% protection. However to get the above results, it was necessary that the anti-mutant strain
serum be ten times higher than anti-FH-P24 serum in IgG titer.

In the immunoblot anslysis, sera from patients infected with M. preunoniae immunoblotted the
168-KDa (P1 protein) and the 85-KDa protein of FH-P24 and P24-S1, but not the 85-KDa protein of
P24-S11.
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