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Mycoplasma pnewmoniae (Mp) i3, #HBiE:
ERMTAMETHNARHICL > CEREINS
BASENIBBICHL TR, =795 4 FReF
[ A A PE-"Yie E%Bé‘ﬁil‘ﬁ%%f’ﬁﬁﬁﬁb
THRFHEMERL, §-7 7 2 £HIENT
H5, —ROBEIEICITL T B-F 7 7 LBIDE
—BIREE LTS HLN T HHRD S,
Mp icHR e 2 BN 2243, 748N
MY ATREL S, kLD, FERENS
BERIZE £ 7213 M EEREILIC L > TREF AN
T& A, Mp D BEERICIIEN G E LE
EL, S b 2~3BHFEL, Kk
o bERICLRER] ~2BEU E»» B, =
DizHINLITET{ ARENLENIL, BE retro-
spective T b NE - TLE I 2 &h 5, H
T ERMENREIE T T2,
BENFH H2L, WMAMESRIC BT 25 Myco-
plasma 28K T2 HIC, BRA A T—%H-H
BRHRIEIC X 2 M. hominis DB HE % BR
RL, HEEIC HNRET LA LRIEOBSS
ZrEHELS EEIRUER - Bkc gy
W, =4 277 X=hifig (Mp bi%) 8F0IE
W2EFRy b BHiic Mp 2§ 2 HEDEIL%
HglL7:. Zo7eoic Mp oty 24 R4tk %
FERIL, ZHUcC & 5 R8EEEhRE: T Mp ifi%
BENEIFR A T 6D Mp DFERMES
BLL &) el RETIERNLRETE &
bICERERMEHC DWW THRBR 2 ATV, T 58

il
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RiFL N0 TRET 3.
8L HE

1. iRl
Mp FH #%# Hayflick /#z# (Table 1) T
1:BME2E1%, 10,000rpm205 REL CER L,
phosphate buffered saline (PBS) T#%:EL
PeiEtk, BHEYIC PBS TLOOEBMER E L2 L
NEFBERAFRE L7, ZOHEEHW-T Fig.
1DAY D a— Nz CHRBLZITH-7. T
THXDRET B L UBAWIZ Freund’s complete
adjuvant L ERIL23 0% 3EEHL, 2:8%
%, MUREO A% BBIRC 3 EESL 2, Rk
E#H»5 7 B Bic &R0 247, BT 1gG %
HZ THRELTHKE BIMp 74X 1gG) &L
7z,
Z DEAARNKER ML Growth Inhibition Test
(GIT) ¥ &[4 epi-immunofluorescence &*
THZEL? T4bb GIT iZ, 10°CFU/mlo Mp
BEEREIcEEL, oS oo, 03

Table 1 Culture medium for Mycoplasmatales
(Hayflick’s medium)

PPLO Broth (Difco) 2.18
Distilled Water 65ml
Yeast Extract 5ml
10% Glucose 5ml
0.06% Phenol Red 3ml
2.5% Thallium Acetate 1ml
Penicillin-G (100, 000U/ml) 1ml
Horse Serum 20ml

Total 100ml
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L —

r1r 1

r 1t 1

3days — -4days —~— 14 days — -3days— —4days ~ —Tdays ﬁ

MptFreund s complete
adjuvant
iml 2ml 2ml
[s. c. 0. 5ml iml Iml
i.m. 0. dml Iml Iml

Mp Mp Mp bleeding
1ml Zml 3ml
iv. i.v. i.v.

Fig. 1 Schedule of immunization

Prepared throat smears

l

Dried in cold air for 5 min

l

Fixed with cold acetone for 10 min
lwashed with PBS at 4°C
Incubated with goat IgG for 30 min at
room temp.
lwashed with PBS at 4C
Incubated with anti-Mp rabbit IgG
for 30 min at room temp.
l washed with PBS at 4°C
Incubated with FITC labeled anti-rabbit
1gG goat IgG for 30 min at room temp.
lwashed with PBS at 4°C

Observation under fluorescence microscope

Fig. 2 Detection procedure of Mycoplasma
preumoniae from throat swabs by in-
direct immunofluorescence

mlxPeAiA F-872 disc #0004, 7 H 5% disc
AR RSN AN EES Rz, FHE epi
-immunofluorescence i3, Mp # 1A%
L - ERsEie% PBS Tikiig, fEBLL 28k %
iz Ei8304HER &, PBS THEE, 104
FIR FITC @7+ X 1gG + ¥ IgG (MBL)
#Nz £iR30THMEE% PBS T L EHR
HABEBR TCov=——%BHELL,
2. WEEER X T—iREE L UM EH AR
Mp ik B#10%, thorfRasmaens 85815

&, WEESHENBEL L, BREBECE(EK
k2718, RESEYREAT 7 THEES
LIREUEHE 2 R 74 ¥ 77 R B— o &k
L, BEE BT i TISHEBEEL 2.
Mp M55t H LB BB DV TUIRI BRI R £
7 —{REL & FBR I mEHTAE & L CEREREER
fifi (CHA), Z5HRmzkiEE it (PHA), #iKk
#HeRE(CF) #fE L 2. PHA |3 SERODIA
-MYCO (E+v & +#%A 44 FD401) ¢, CF
12 CF-KIT (7> 2 &EH#RSHE) CH2HlE
L, XTHETLEULED LR D B\ 38T
5 PHA320f5 LI E, CPe4fELL k2 B51E & HI%E
7z, -

3. MEseRkE (Fig.2)

A% PBS T, BLE & L T20EHR
DIEEYX IgG & FiR T304 3472, PBS
B, —RPUKE L T20E/IR0it Mp 74
¥ IgG M2 TREBNFHRKES ¢/, PBS %
B, ki E L 50RO FITC E@Eb
74 ¥ IgG ¥ 1gG (MBL) %#inz CEig304
MG, it +FIcPBSTHRER
glycerine buffer TH AL, EH N LT HRE L
BuwigmiL 2,

¥ R

1. BRBUK L 2 0%

1) #t Mp 74 X IgG i3, 84, :#E#rik PBS T
FRL, 1.58/dlE L7, EXRkBET Yy 70
TN BEIS.6%TH Tz, BARE LLIED
ERICIZZ DO LSBT OBEBRL 2.

2) wEEKIZ GIT ETIET . SomD RBEE L
AR R L 72 (Fig. 3). M4 epi-immuno-
fluorescence B Tiz Mp = o =—7 & BB 4
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Fig. 3 Growth inhibition test for Mycoplasma
pneumoniae with anti-Mp rabbit IgG
showing an inhibition zone around the
disc

Fig. 4 Indirect epi-immunofluorescence of Mp
colonies with anti-Mp rabbit IgG

Sehk i & 7z (Fig.d), M E LT, M. orale,
M. salivarium, M. hominis, Acholeplasma
laidlawii % B\, WEIC 81T 2Bk L D RIG
MFHT2D, WTFRICBW TS RIGL &
27z, Y En#ERD L AGHRIZ Mp ICfFREYIC
BitL, L4 GIT THWEEZEBHEZ &
LEhfiodike EZ bz,

3) WHEER 2 7 —ic /s b BFEEEE N BHKIR
AEEML, MBEREIREEZT L1225,
Mp &% 5§ M. orale % K ic BT L # %R
BHdpZ rhHBEL, ZHREH Mp &
BENTERBICL 5L 0P, 55\ IZFEHK

FIAT BRI LB OB ERL DT B2
DIZTT v 7 RBEREE2T-72, Thbbi
Mp 74X IgG TRAEL -RMEZ T v 7 X% TR
B, BURE L CALE, FmiE B, Yeast
extract BL U Mp #kE &2 G L 2 A,

EMmE, Yeast extract, Mp BfKiciav- g+

R~L, A{E, FOETIIECREL Lh o7,

Z ZCRICHAENEMIE, Yeast extract TF
Ty 7 ARBMELTCEBE, ZNEHMp 74X
IgG L # R &% 2 2 & THERFBHK
Yeast extract itk % &2 BRI L 72, & DRI
nHikE Fv THUERHRIEAR o MR EHK
BET% 9 &, Mpiconari %28, M. orale
T EDEKIIFEEWER L2, Licdio Tl
KHAREIC BIT 5 I RGBS HB I
LHRICEET S LDTHY, M orale iz ¥ &

DEERIG TR W EEZ bz,

4) FROEBEBEZ R L1201, —KTE
i% 4, 10, 20, 40, 100#%ic, —k¥ifkiz10, 20,

50, 100, 2001&%i= &< PBS ’C“?Ti‘ﬁ L THETL 72,

FORR, RN lot ik > THEL 5 —K#
AKI220~ 4048, —KHKIZ50~100EFHRL 72 4

DHEL NI, LD b background DI
REHD DL, BETHo 7, '

2. WHEER 2 T—iz BT 5 ek

1) MBETHREEDEER AT —i2BWT
AIALE 7 L T4T% 5 & background i JEHF B
YeERBHI 120, FILE L L TEFY X IgG, *
XIMmiE, 7% XMmiEF 22 Bovine serum albu-
min (BSA) tORE%EMZ 72, Z R BSA
PN nZ2HL2ICBTE, FTLIEEY
¥ IgG » B £ DEREHE L & 72D TEERB
CREFYX Gt 3pEEZMZ2bn%
BESL 72,

2) Mp I RBINMHEIER 2 T—b>5 2 B <
F— REDR, B1RUIKBERICEERD B
WiSHERNTE _RIC 8 B R/NERIRDE B TH
) (Fig.5-a), % 283/EEEMIENIZIZE
i & 1 diffuse iICBREE N 2B TH 5 (Fig.
5-b). 2?2 BB L TTId % CERlIcED
BrnEl&ICBEL TREI N, L0
S g — > HREARFELRU L2 N ELLF

L T 5 D% Indirect Immunofluorescence



Fig. 5 Indirect immunofluorescence pattern of the throat smears from mycoplasmal pneumonia patients
a . The granular fluorescence was observed mainly in the mucus.
b : The diffuse fluorescence was observed on the entire surface of the epithelium.
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Table 2 The indirect immunofluorescence and
the serological data of the clinical cases.

CHA PHA CF Diagnosis | IF

Case | Sex/Age |Day

1.R.M.| F/37 [ 14| 256= 512 | <40+ 2560 | 64 MP. |+++
2.T.K.| M/15 | 10 | 1024 640 16+ 6| MP. [+++
3.M.M.| F/18 | 5 {1024=2048 | <40+>1280 | 8=>256 [ M.P. [+++
4. K.T.| M/8 | 4 | 5122048 640 k) MP. |[+++
5.Y.M.| F/31| 6 | 512 160+ 320 | 16+ 32| MP. |++
6.N.Y.| F/6 |11]2048 80 30 | 2 MP. |++
7.K.M.| F/11 | 4 | 512 <0+ 2 | 16 MP. [++
8 M.K.| M/9 | 6 |2048-98192 | 40+ 320 | 8=>26| M.P. +
9.K.K.| F/9 | 7| 512 0+ 1280 | 4 M.P. +
10.N.N.| M/8 | 3| 51222048 | 40+ 660 | <8+ 6| MP. | -
11.S.M.| M/81 256 <40 <4 COPD | —
12.M.K.| M/68 256 <40 <4 COPD | -
13.T.S.| M/77 8 <40 <4 Preumonia | —
4.H.Y.| F/32 256 <40 4 Poeumonia | —
15.T.Y.| M/69 16 <40 [ Silicosis | —

CHA : Cold haemagglutinin. PHA : Passive haemagglutination.

CF : Complement fixation. IF : Indirect immunofluorescence.

M.P. : Mycoplasmal pneumonia. COPD : Chronic obstructive pulmonary
disease.

= indicates the results of paired sera.

(IF) +, £kicBEI N L0 ++, &K1
CEERBENGLNEZ+++ELTHEL .
ZD &S LHEEE TERRFlIC DWW TRETL 2
#E % Table 2 /R, FEHI1-1042 i FEHTAG
D ERIT LD Mp Mk & 2Wi L 7 2E6I TH 555,
Z D108 9 FlHs IF FBiETH » 2. —F, KIS
IXS5EFILAEL T vas, @EES LU
DR EREGHE20PIC BV Tk & THRMETH -
7z. T hbbREEREHRERYE & RIETIC
& b % 5 ik CF, PHA o ER L 3%
2k < AEBAL 72,
3) B3, 7, 8, 9 TiTwERECIZ PHA,
CF #ifkffior ERIZE8H T, 1 ~ 2:8M%NT
—ME T THE L ZMENL LN TH BH*
IF T2 oWER 2 T—CTELIBIELH
ELZ7.

KicREOLEF % 1BIEFRT 5.

[ # 3]

18%, ZciE. BBFI60E1 A4 B L DW3BCHHE
Ik, WKAHI, 1ASHWR. WX
-P (Fig.6) CTETZEREEZ 2R, MHRD
ZHCABL . EEICT F & BIL
WBC6800/cmm, 7 It 1 B ff {853mm, CRP
8 +, Mycoplasma Hif&fi PHA40ELLT, CF
8 1%, FpEEEFM10244%. "EIHR X 7T— D
B TR REICERRDEEE D
IF (+++) & ¥ L 7z. Mp i & & 2 Minocy

Fig. 6 Chest X-ray film of case 3 An infiltrative
shadow was observed in the left lower
lung field. .

cline200mg/ H % #5-L 7z £ Z A8 H L ) T#H
mELh, HHLREICHASLTER, 4HE,
7 HEOMER A T—icBWT Y [FBEETH-
7z. 108 B, PHA1280f%LL E, CF256/%LL L&
5L Mp i L REEL 72,

% o3

Mp Migeic i3 2 miEFay2 Mg e LT3, #
HEEARIG (CF), & &7 mBkEtsE Bt (PHA),
SRR (CHA), RBREILRAEBR (MIT)
HEDBBEFRAIN T IREETH L, N
LEEASLESZ EIC L) TENOKRHUEIZE
F5, BERECBVWTABMBEZEL Tw
5510 5pfE Busolo 62 & ) Enzyme-lin-
ked immunosorbent assay (ELISA) &% Hw
724 RE IgG B L U IgM HiknRIEELBIR S
N7z, Z0#%, Raisainen 5913 ELISA O#R
I Tween-80-ether JL3E | fE8 | - EHHKE
v 3 58:%, £ 7 Jacobs 592 Mp D {154
B (9FR168kd) #HiR & L 72 dot ELISA
BEEBRETAIULREELRED B DD D
PORBHIRALNTEL, —F, BEECE
T 35720 A L LTt Tulley DFEED9h5%
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., SP-45EHic & 2 58 & B S REIC &
BREE L DHEIC & » THRIEERIEL CEL
rREBEL TS,

Z DLk S I MFEFNBEECEREIC BT A
EHEIRLNZ L0000, KL Bic LAT2 [gM
HRDHBR TR 2 ERE LLEMLETH N, #
OEREFREICIE 2~ 3BV BETHSL, 22
TEEIROPICREICRE T2 2 BN
L TENEEREEOBRITL - 72,

Mycoplasma i3, #¥FH#CkE 313300—800
nm & E/NDOMEOTH ) BEOREBLEICES
HFELV -~V TRBERETH 5. XBRANCEER
RHC BT 5 Mp nEERERICET 2 HE,
B T2 19674 Hers 5 1%) ORI et kE
£ 19745 Collier H20NEHHIC L 5 /FE5:D 2 2hF
& %, Hers 5D Fdkid Mp Mk BEnBIERAMm
WEVURE L TH WD LRI EFT 572 5O
Th by, FREEXIEVLHENRIITE
biih -7, THIBARBEFCIIEEATS
5 M. orale, M. salivarium % ¥i2NT 5655
BRENFERIFEHFEEN TV HLELILNS,
Bz T - CEMER T3 & 547, 19864117
i~ & R ¥ — D %E B R Tavidin-biotin-
peroxidase complex method % F\»7: K%
ZLBRICHE~NT L TR L 72,

4E, FHIIFTH Mp iK% 7 ¥~k
fE ML, GIT & f8# epi-immunofluoresc
ence TR EME#FEE L 7218, BBHHSICHT 5
R 2RI L CRERPIREREEL 72, 2L CHT
AE ¥ L CIEEC¥ IgG ic & 5 blocking #{E%
Nz 5 = & T background NI RN 2 W55
BHBZZENTER, RAAT—I3, BKEEOH
BEREBENBBY Y B BEL 2L D0 IRERE
AL Lt +oBo FRMEEBERRTE
BB TH - 12, ROBEHREERTIE, K
B H % { e ) IRRFRENN TR RE L 120
BRIEELTRFBETH -2, B Mp Lo
Mycoplasma fHlic BT 2 MEZEEORBETH
5755, E2KLPIZOBNEENER D Myco-
plasma & Mp & DIBHBENFELIERL T
5. ZORISDOEEBIMBERANGEL 7T
v 7 ZRERIGTRE L 28R, BRIt
T 25tk 2 R OH Mp 74 ¥ IgG 3, ik

W=

DLNTIE M. ovale, M. salivavium, M.
hominis, Acholeplasma laidlawii & O LEIG
ERE ot EREERATICBIFAR
b HEREIC 2B % e T Mp Mi%flo
AIHERE LR, Licdi-T, T

EHAEIR ) BEMEOE - Mp ORI

ThirrEZLNSG, LALArEREIZ2~3
B EEC, FHRLABMBETHLZEICE
) Mp iR nBaR2ME s L TRO THERTS
5,

EZATMp HREMREZERTHILIZA
MOZETHEY, FEHOBYIHREIZIILER-
B BN N L X 7 —RBREEER, M
PRI 1) B BRHERRIC X 1UE, Mp Z D
Y K IntE% terminal structure 2 & » T#H
ELEMBEEORERER IS LBREEE
RMEIEEZ EHFBEINTW 22 oM
WRARZL, bEflaneEEzEI LI
FEFICEHEDEIMNEL, & LHIZERTRM
BB microcolony i~ & BT 5. Col-
lier 523 BEHEROEFTRL N L RIBNFIRT
HHT b bHRBRER ERFNRE L D—K
RIEELZ, ZOZ L5 EOBREBRNOE]L
B MREMT A icitE L - Mp B ERS 2 i3
microcolony %, £ 2 83/ RIS/
EL2Mp2RTLDEELNSE, AUPYDOE
27z cluster & BbILZTREEEMIIRET
B0, BB ERE LR SRECHEL T 3.
FHLDLE L MEEETARBE RV AT
— 5 M. hominis 2RH L7205, ZOBOEE
542 B FE i microcolony & # 2 & A EHEE
LRREIENBAEL 12 L N TH ) S EDFTR L
TR 2B TH 7. 24z Mp & M. hominis
DHEFEEEDECT kbt M. hominis HIRETE
B & LT EEMI L Tcolony 2L THEEL
T30 L T, Mp 1 B~ RS &
UIEREEZ RL Cwa et Hibng, =
DEH b AR Mp NDEENHENOYE
NAY LT, TNOBEIRERHE~N—BE L2
ZEEMFI NS,

—igic, Mp Fig Bl 6 3ErIc L5 Mp &
HERIZT0~80% & T\ 3599, BRRHET
REOEFICHEL LT, FMERRECLE
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BENZ WO TREFEEIIVSERIILBI &
PFHEING, LrLEREICZL wioHE
CRBE TS % 6 kv, R0 MBS
IS HET ISR IS 2 3 2 058
BHUI L NFEEL L NE R ZhEE L HEL
fo, AAT—HRBOEFHRBIZEN LS
HHEREAICEETLEEZ LNBNT, &
BINBETHS) MphRDERFICER L E
B HEBENREL T ER
T3,

f& E ]

MHERZ £ T —% & Mycoplasma pneumoniae
(Mp) 2 8sKicHHi$5 2 & 2 B9 : L Chils:
ﬁ?’ﬁﬁﬁﬁi%ﬁ& WLHTORKE L2,

1. Mp FH %k BEHE T X 58 LK
Mp 74X IgG /8L L 72, AHURIC |25 HEK
FIERTBHELEEN T RH, FRER
%12 M. orvale, M. salivavium, M, hominis, Ach
oleplasma laidlawii ¥ DEERGEFIT LA LR
Sdrotz,

2. WEER A T—%A, 20EFROHMp 7
¥ IgG #—kHik & L€, 50M&FRn FITC
BBV X IgG ¥ X 1gG 2 RIitkE LCHE
BHEHARE 21T - 12, BEEROKRE DS

X

ZOBRVEICHLLIER T X 1gG & ORG# AiL
BE&LTMZ 52 iz & D background D34
REEMBILE.

3. =4 377 X<k (Mp Mtize) 1065 9 #
CRREELED, By — 3RS
ALK E Y & ERMIBRE diffuse N
2B ANSL, —FREEERMOIPIRIEK
REEGID LI NLOERBENERD L, 72,
4 ERIC B CIMERAHEO LR LD L B
Iy TicEBEREL 2,

4. REEZ Mp DEREBRBETH Y, FrER
2~ 3BMTERIMBTLZ L FEENS
EEEZ Hbe s Mp iRic 3135 M2k
BELTHETH 5,

# 32

RERZHIZHIZY, WIBHITEE L HRHY
B0 ELLRERULBBRCREL 2BHOES
KLET. FLARROERTICHL TRIGES
WHIRE R B E F L - PHE—EW, SKL
B, HMHELBE £ LoFRELE, AK
FRENEEELLVICRELTEN 2HRHLC
WiiZE F LBILEESReRE THEC
W, SEHTIINBE MR I E < AL
BLEFET.
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Rapid detection of mycoplasma pneumoniae in throat smears
by indirect immunofluorescence
Junji SHIODE
Department of Microbiology, Okayama University Medical school,
Okayama 700, Japan

(Direct : Prof. Y. Kanemasa)

In mycoplasmal pneumonia, both bacteriological and serological diagnoses are retrospective
and, therefore, offer little help to clinicians. The isolation and identification of M.
pneumoniae (Mp) require more than 1-2 weeks, and the serum antibody titer takes 1-2 weeks
to rise after onset of the disease.

I have developed a rapid test which applies the indirect immunofluorescent technique, for
patient throat smears.

Anti-Mp rabbit IgG was prepared by immunizing a rabbit with a concentrated cell suspen-
sion of Mp. Purified anti-Mp rabbit igG (primary antibody) and FITC-labeled anti-rabbit IgG
goat IgG were applied to the throat smears which were pretreated with normal goat IgG to
eliminate background non-specific fluorescence.

Specific immunofluorescence was seen in 9 out of 10 throat smears from patients with Mp
infection. Both granular and diffuse types of fluorescence were seen in the smears; the former
was found in mucus and the latter on the entire surface of the epithelium. No specific
immunofluorescence was seen in smear faken from patients with other respiratory infections
or from normal volunteers. ‘

I comsider that the method is useful for the early and rapid diagnosis of mycoplasmal
infection.



