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= ~ Abstract

keywords : zoonosis, Chlamydia spp., Chlamydia pneumoniae, Chlamydia

psittaci, Mycoplasma spp., serological diagnostic methods,
molecular diagnostic methods, reference laboratory, epidemiology

Zoonostic infectious diseases has become contious global threat.
Approximately more than 150 zoonostic infectious diseases are identified.
Some of them such as SARS, avian flu, HIN1 swine flu, atypical pneumonia,
HIV, Ebola and Nipa viruses have posed severe threat to human and livestocks
and arouse widespread panic. Among the bacterial zoonotic pathogens,
Chlamydia and Mycoplasma are important pathogens.

The infection and epidemiological studies of M. pneumoniae lack
standardized, rapid and specific diagnosis methods. Culture of M. pneumoniae
is difficult. Accurate diagnosis depends on serological conbined with molecular
detection methods. Serological method was judged by the detection of the
elevation of anti-mycoplasmal 1gG/IgM/IgA. Molecular detection was done by
employing real-time PCR technique to detect DNA of the M. pneumoniae
pathogen. Molecular diagnosis has the advantages of high sensitivity and
rapidity.

The aim of this 5-year study (2014-2018 ) is to establish the standardized

diagnostic methods for Chlamydia spp. and Mycoplasma spp. These methods
will then be used for the diagnosis of cases in outbreak setting as well as in
high-risk groups, so as to understand the epidemiology of M. pneumoniae in
Taiwan and elaborate control strategy. Specific approach will be to develop
culture, serological and molecular diagnostic methods for Chlamydia spp. and
Mycoplasma spp. For serological methods, commercial kits ( MIF > EIA >

ELISA) and published methods will be evaluated and compred for their

sensitivity and specificity. For molecular methods, primer and probe will be
designed to develop real-time PCR and Loop-mediated isothermal
amplification (LAMP) rapid diagnostic methods.



Our major findings can be summarized into three points: Eirstly, we
screened various mycoplasma culture mediua and developed culture method.
Secondly, we compared different serological diagnostic methods for Chlamydia
spp. and evaluated novol methods. Thirdly, we analyzed the serological

epidemiology data of Mycoplasma pneumonia.

We will establish the relavant reference laboratories in Taiwan. Our
research results and typing data will be feedback to clinicians for refining their
therapy regimen and collaborate to establish databases integrating typing results
with clinical and epidemiological data.and provide research findings to control
divisions for fine-tuning of their control strategies. Our continous efforts will
eventually help to identify crucial points for disease intervention and display our
strength and commitment in global participation and international collaboration.
Such continuous efforts will help to understand the epidemiology as well as the

evolution mechanisms of some high resistant clones.
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B (Mycoplasma pneumoniae) = i 5 1A w2y 3]

Lo B0 K T A AR o FRRE b g ¥ et p AR
S ST IR R %m* Caw i REE
B o

MR AFF  FEABHR > » FEFAFIL AR TER N A )
frEf ARSI B E O K20 K2 B ¥ A LA T HIEKRDZ R LY
vEOH1I3EHAE - F @mm’%k@kmﬂtﬁﬁPﬁuif@(&
FogeE )2 10% 3 TSR FF A A FE LA (R
B A L) R R h s BRI 14 B g S e
PR A R R R R A A RS A LA T R TR R e R R
O nk b o ¥t e R E R kB o S B - AR AR 2y A
kmrﬁiﬁ#%ﬂdﬁ&%ﬁﬁ@%ﬂﬂ%ﬁwﬁwoﬁiﬂﬁwﬁiiMn
ALEAGING Sl cF I i 7};3,% & L5 F (toxic sign) » Fr B L8 7 ¢ 5
v 3 & 1R_ (tachypnea) ~ *2 7 (grunting) ~ 8 ¥ ¥ # (nasal flaring) 3 % -
%}m%kxﬁﬂﬂ“&&ﬁﬂmﬁﬂ Hwcpmhdedan w iy z
B mER L E - ICE A mEE RS

§OC R FA L B R R prfliere B G hid o o ik

FRGFRFFEESEGE ISR - A3 0 F @ EIREE (macrolides)di2



FAcko ik &ow iR (tetracycline) § »s jn i Ll R o T & ko AR M
WAFTEFELI D T E R FREBNINE RFRL F DRELR
o N AP RE Y FA TR 0 ¢ F B 00%FE L B ®
Tod LR AL FIME G 20~30% B AR 65 e 05 AR R o g E
Bl R B I bR 6] 1 2R G S (<B0%) e E A 2 B R A
st a & d 3t 23S rRNA A F1 3 2 BER 97k o 3t A Fl -8k 2063
22064 =% H 4 A-G/C thl deid & FARRFEN o @ 3t =% 2617 B 4
G—C & CoA R BT RMARR FRERZ 2 B Mo p e g8
Real-time PCR = /2 7 £-i¢ |4 4 + @B R G i@ B Atk > 3 {130 Tk
FOWERERE G 2 E R FRs T

BORF L AR E AP b PR - B E AR
PR AR RRFAE > TR KRR EARp A A
FOFSEE T - RF R by FAAEDR AL i 10~15% B4
i HERR AR AN RAR AR A S £ c B AR E AR
U F GG ACER, R0, BARIF, 2ARE S FE o £ HT R

o

Mycoplasma species, 7# & 7% i = & 4 H 32 % > 4o M. pneumoniae fo 2
VARERERAR F4cd 5 - M. hominis ﬂj‘ ‘o 4 & B2 (arginine) -
urealytlcum I & ureac ¥ #h > fRIE A P13 L o ve B4 penicillin 5 s
g%%ﬁ&@#&?ﬁ%ﬁﬁ’*%%%%#??éﬁﬁ@’?ﬁi@ﬁ
% = % o B A 3202 Medium B (modified Hayflick medium)*™ '« SP-4
medium'’ 2 PPLO medium™ % 32 % < #gik 5 RERE FRE TR ER 0
RS E s

g # (Psittacosis ; Parrot fever) * 5 T (Ornithosis) » % d Bgg4t
# % 7 (Chlamydophila psittaci > ¥ #Chlamydia psittaci) #73!4= - & o



m& HEALBLp o ARG G NIRRT R Y
S RFE YU R s w RRER Rk B EF g s ey
&iﬁﬁ%ww“’ﬁﬁﬁ%ﬁ@\mﬁﬁﬁamﬁ’&ﬁﬁgwﬁ%x
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MEgR L EEMET) SREYE BT ENA TS (4o LHEg)
RSB g B4 TR B R B ] R B 2 B Tk
B o B AEEELE R FSOERD - S A3~10% > A B 5 7~28 %
B R R&AFG20%P e A HF B LRSI B FF LR LT AP ERS
Bed @ B R dosor o B A KOR 2 b SR S R 0 Fp A D02
AoA B A B BER A E A o
P % K ﬁ\?ﬁi%%5$i\%§ﬁ‘%$%£#%&a
NAREEAREL R AT BEBYREFRAF Z TAT T
CER T RN CF A RERAROIFE  BP E S AF O
R 92 EAvARiZ AP 100 £ 8 1 K ARiE 20 ¢ > A Fnf A E o L
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CFT) 2 % ¢ £ =" % (Enzyme-linked immunosorbent assay °
ELISA) 4rik& & k225 (Microimmunofluorescence » MIF) » 11 =
ﬁﬁ%%f'éﬁ%ﬁﬁﬁi%%””% FRLEEE TERL L 4
ey - EFARF BV oA € IR o

LACRES M cE SR ey - Fr R RAESS S SR SN SRS o NN e
AFE A BB ISR IMIFE SRR Hop b2 B %
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(lipopolysaccharide » LPS) g #: ik 5. v (heat shock protein » HSP) + 2
it H W m B AR A F e B R BB O T2 sk
2 B PE U S Bt ie A AMIFfeELISAR S o8 B4 * 2 5 LPS
SR EARRE FAT AWALA L wARRTES L BHEHEE o Y
-2 e REFE G RRTAREZSHEEELE FEFET 2T
*AET P REZB R F g F o Fpt g #C. pneumoniae ~ C.
trachomatis = C. psittaciic = &5 & # % FIE 4 e W) koo gt v
T B 2~3 R A R T o Il g B oo ot g i
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SN ES AR
1L FREwBachk
(1) # g H
Atk E B ATCC Ffa® < 51:& Mycoplasma pneumoniae & # k-
ATCC15531~ATCC15377~ATCC29085~ ATCC39505~ATCC15293
¥2 ATCC15492% = tk o
WA nA R d REFRE S FIERBR e w5 TF 2RE R
BT 2 PR TR G R R B T TR A Y
AARRERF G A e
(2) BAg#E LR
WAl R AR R L R AL B AR a2 L e

& L

2 BEFRAARY

\\\?{r

O RTH R 2R AR RRE T URBF L LS AT
(1) Mycoplasma growth broth (Modified Hayflick Medium ) :
(Media formulas designated by an asterisk are those of the FAO/WHO
Collaborating Center for Animal Mycoplasmas)

Heart infusion broth (Difco) 2.85 g

[or PPLO broth (Difco)] 2.52 ¢



Distilled water 90.0 ml

pH 7.8 Autoclaving 121°C, 20 min.

-

[y

ﬂ]‘ dr ol

Horse serum(56°C, 30min. inactived) 20.0 ml

25%(W/V) Fresh yeast extract solution 10.0 mi

0.2%(W/V) Calf thymus DNA solution 1.2 ml

(Sigma, St. Louis, MO; Type 1, N0.1501)

1.0%(W/V) Thallium acetate solution 1.0 ml

Benzylpencillin, 20,000 1U/ml 0.25 ml

1% Phenol Red (Agar plate % “#c) 0.25 ml

AERAA PH T 7578(F s )i~ K ZFF 3ml/tube - %

37°C,57% CO, i etk Fj(Medium %5 % ¢ 7 3) > B4CHERH* -

(2) SP-4 medium :

Mycoplasma Broth Base (BD) 3.5¢g
Bacto Peptone (Difco) 5.3 g

Bacto Tryptone (Difco) 10 g

Glucose 5 g

10



Distilled water 560 ml

pH 7.5-7.6, Autoclaving 121°C, 15 min.

Sl O

CMRL 1066 tissue culture supplement (10 x) 50 ml
25%(W/V) Fresh yeast extract solution 35 ml
2%(WI/V)Yeastolate (Difco) 100 mi

Fetal bovine serum (heated 56°C- | hour) 170 ml
Penicillin G (100,000 units/ml) 10 ml

Thallium acetate (1:50 solution) 50 ml

Polymyxin B (100,000 units/ml) 5 ml

1% Phenol Red (Agar plate % 4c) 0.25 ml
AEBASA pH I 7475(0F ¢ )e A~ L » 2 FF 3ml/tube» ¥+

37°C, 5% CO;, 15 e th F(Medium % 5§ ¢ £Z3) B4CHREH * -

(3) PPLO broth:
PPOL broth Base (BD) 21 g
Dextrose 1 g

Distilled water 650 ml

11



pH 7.5-7.6, Autoclaving 121°C, 15 min.

& F A

heat-inactivated horse serum 200 ml

Fresh yeast extract solution 100 ml

Penicillin G 0.626 ml

Thallium Acetate 0.5 ml

1% Phenol Red (Agar plate % “#c) 0.25 ml

AERAAPH T 7T475(Fd)e» X~ 2FF 3ml/tube > B+

37°C, 5% CO, fi etk Fj(Medium %5 % ¢ 2 3)  BACHZH* -

3. WA FR A2 BB

R AT S PR AR R E100 pl o & FHE (T4~ R J\ﬁ/lfi; i
AR GEER o HEFEF - R 28TC % CO, BEHP 0 F PR

REFS R TR F S FREST 2 GEEARERI AR
§o PR i R AR RS0 L RE R ARG A AL 0 B 2

37C 5% CO, & P 4% X7-14% > 91* Nikon SMZ800f% 2| & ik
ﬁﬁ%ﬁ%%a.&i‘ﬁfﬁ“ﬁfg@l oMb A B g«i\‘#ﬂﬁ:‘r R RE AR &
P o ek B 5 20-40 1 BLE T 4 BB e 4 o

4, MEZE W L H 2 FE FER%

w1 ¥ e R % Chlamydia psittaci ~ Chlamydia pneumoniae %
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Chlamydia trachomatis = #& ( species ) e jix £ &£ £ ¥ %

(1).

(2).

( Microimmunofluorescence » MIF) j# & 2 -

Savyon® Chlamydia I[gM/IgG SeroFIA™

Mgt 0 b 2 5 TR HT56C 2 kg ¢ B B304 4L 11 A E T
AT 8- % 1% Chlamydia IgM/IgG SeroFIA™ (' Savyon® Diagnostics
Ltd., Israel ) & & % & 4 w27 IgM o 196 ek » H 73 oL i3 [XimE
BHA AT DR QM feS%F 0 A 1T 196G 2 A iiEA (196
inactivation reagent) fE%r IgG Ef: > £ 4v > i ﬁrﬁ'fé%ﬂ | (serum
diluent) Bl & 51 : 204k A 2 i i « 217 10G 5% % > f1* & if
Hr@ ) (serumdiluent) % F A FUHE 5 1 324 E R 2 & F
TR AR e 2w i W BEE YR gl v (reaction slides)
# - C. pneumoniae ~ C. trachomatis 2 C. psittaci z_ i*JF °

BT IgM fe S o #-F L P BT RIRE Y 37T E 904 4
17 19G WK RIMT AR E 2T 5 3044 F OB 0 1T SRR
fetll 2. 11 ek is 3 e (wash buffer) i&jisF gl & > £ -k
EAR /TS S RS T

W& B FZEE 10 pl 2 FITC 3 IgM & IgG & #
(FITC-conjugate IgM / 1gG) » B3>t ix& & ¢ »*37°C T & &304 45

(IR o A N L T S S A
ANI Labsystem Chamydia pneumoniae IgM/IgG Micro-IF Test
Chamydia pneumoniae IgM/1gG Micro-IF Test kit ( ANI Labsystem

Ltd. Oy, Finland) % 4 %] ,]* IgM {= 19G & FHe & » 77 o 7 i

13



3).

B dem e T D7 IgM HeskF o L 219G e iRl (1gG blocking
reagent ) (ANI Labsystem Ltd. Oy » Finland ) re%r 1gG &4+ > £ 2 en
AR A S L AR S LI6HRER 2 & o7 19G 1%5@?‘1 ’
etk A R A (sample diluent) i 2w FElE 21 3248 2
s £ AIFE A1 128401 5121ﬁ$§;k)§;1ﬂ; I
Rk R 2 s e WEEE TR e P 2G4

1T IgM te S F 0 B R P BT IRIRE Y 3TCE B3 S
817 19G Wk F o RIPTARR E 2T F 304 48 0 F s 0 1T AR R
fe @2 1% chpips ¥ 7% (phosphate buffer saline - PBS) s F &
R R ERERER BT SR o

WAL BIVFEEE L0 pl 2 FITC 3 IgM & IgG 3 #
(FITC-conjugate IgM / 1gG) » B>t ik & ¢ 37 C T & &304 45
6 0 iR i NRER BB Y TR

FOCUS Chamydia MIF 1gG/IgM

Chamydia MIF 1gG/IgM (FOCUS Diagnostics, U.S.A) % 4 ‘%IJ)*]&»
IgM e 19G & 7t 5 > 7 3 i F AR 6 A o™ D27 IgM %
iﬂ” » 11 IgM ﬁ@@fﬁ%ﬁﬁd (1gM Pretreatment Diluent) re %7 IgG 7%
o B G lE 51 104k R 2 5 i - 1817 19G e - iR A
ﬁr#,,z (sample diluent) £ w58 & 5 1° 167&%‘%1;5; Ao T -E R
ﬁrﬁimi; SRR AR A BEEE2S Ul Y E R P23V o

B IGM % > -k ek B BT EIRE ¢ A03TC R BI04 48
719G W% F > R4 (E T R B304 4m e £ is 0 I TR

14



(4).

fe ] z_ 112 erpi e % =% (phosphate buffer saline » PBS) ikjis 7 Ji
FF LB RREE R TR o

% B3 EEE 25 ul 2 FITC #32 IgM & 1gG & #
(FITC-conjugate IgM / 1gG) » ¥ »> % & ¢ 37 C T & B304 4

oo kAR FNREE R T PR -

B 4 ¥ £ (Microimmunofluorescence » MIF) & Rt & 2 L&

F s 2 g B30 K BIVk % F F B2k (mounting fluid) > #
P ERS R FURPICIIFY 0L wf/w,mr? ik o

f1 * Nikon ECLIPSE EB800 % it 4t *+ % Nikon VFM
Epi-Fluorescence Attachment ( Nikon Instruments Inc. > Melville > NY >
USA) BES% - A NG LB pbliR * B2A R4l < B
g% m ALY (darkfield) » # 3t g P38 5 S8 F B ATk
(shutter slider) » ri2c+ & X200 L F R & L3V F 2 H % ;;-]Bg
§2 37k (Chlamydia elementary body particles) 3= w2 ¥ k=
B BERHERZES R FAMIPR T FEIRRY X3 5%
Flendg R S ¥ £ ISP EHRBL SR L X FAMEE Y ¥k
Ao MBS EHBBEHBL 2 FH 2 FAMITRL A
BEFRRARBPERESFEHEBRE AT IBE FL 0 B
HEFAMIPRZ VS EFELRIRTI ZBEEERES P RXT B

,I:J—_o

",f 7o E L& ¥ £ (Microimmunofluorescence © MIF) 2 #6535 »
A1 A & BRE (Immunoblot) fe P e 5w 31 %2 @ Chlamydia

15



(5).

psittaci % Chlamydia pneumoniae - Chlamydia trachomatis = #&

(species) % — 43kl o

recomLine Chamydia IgG/IgA[IgM]

recomLine Chamydia 1gG/IgM (MIKROGEN Diagnostik, Germany)
% B/»\Eu]% IgM {r IgG & 1 2% - i€ {7 19G % IgM e 2% - 4# =1
20 pl & G4e » 2 mlFp L el 2 18 sk iis i e A (1 X ready-to-use
wash buffer A)EL# 5 1 : 10048 ik & 2 o 530 F JEih @ I #4& R
E o W F R T IESHERTF ORL R o K R Bl TR
* B F R 2 mlfp A2 18 auklisss =z A (1 X ready-to-use
wash buffer A)»> 3§ T dEd5dR T k54 48 0 L R > L £ 4
= ot BB F P 4o~ LI00FFFEE & 2. HRP 32 IgM & 19G
% (HRP-conjugate IgM / 19G ) » ** 2 B ™ d=44 4R i & 454 4 o
Fte » mf - %u:fm?@"ﬁrﬁ,.z & B E R u2ml g A2 1% o
e B A (1 x ready-to-use wash buffer A)*+ 2§ T k4R iF ik
5648 f Tiﬂﬁ—‘)%‘i:%;‘x”é TR EA A2 EF B A > 1.5mI TMB
B R 84 2 1S grEnd B kRS S o d B R B
D RIE 0 SR ST R 0 ARRET R BT R R AP 0 R
RIEY B¢ 2 i hy g ok R RBFAWP T4HT 0 8 C

psittaci ~ C. pneumoniae % C. trachomatis 2. % 88 ~ & -
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4L
== %

e LA CL L

d 0% R (M. pneumoniae) 2 SE B3 & Y 75§ E M 0
uﬁﬁﬁ A A R EARY AR BRI R T ERE R ATPHE
THOARFIF LA MR AR LI RS F I - By
d 2R ApEd KA 2N T F ?;éfzfﬁ% A2k ALY = ﬁéﬁ%@iﬁf
FB A AT ER AT LR FL AR B 5drd - - AT R R R
= iR FHR 0 ATCC15531 ~ ATCC15377 ~ ATCC29085% ATCC39505
2z &% SP-4 medium{-PPLO medium+= f& % 3 2 & ; ATCC152934r
ATCC15492p] & 32 % &) o @ & &% F k> Mycoplasma growth medium
3 E RS

B R AT R R A A N F 2472 pF > 11 20X-40XE]
Pkt 5 M. pneumonia ik Bl - o AR R AL T BRI AT
% PM. pneumoniaFtk & I E & (hF)E 0 A5 ) 3 (fried egg)?) i

Ve

HEE T REARERAN STV HERE LS EETA LA -

3. WMEZ HXEZ FL FERR R

AL AT AL A o 4 2k ik (No.UN0226 - UNO316 -
192149 ~ 647203) *k t* fw fox iﬁ'%ﬁiﬁ‘li Eeh- REE R il gl o
dode = A7 0 LB A M 48 > No.UN0226 2 UN0316 > *+Savyon®
Chlamydia IgM/IgG SeroFIA™ % ‘= # jp] 5 C. pneumoniae IgG % % -
FOCUS Chamydia MIF 1gG/IgM % % % recomLine Chamydia MIF
IgG/IgA[IgM] & ‘e enie 5k 2 % % ¥22_ - 3z ; @ ANI Labsystem Chamydia

17



pneumoniae IgM/IgG Micro-IF Test & i % % #r #_No.UN0226 5 C.
psittaci 1gGFH £ > No. UN03167] = C. pneumoniae IgGH |+ % C. psittaci
IgMI-1gGHE 1 - Bag# 15 ik 88 > No0.192149 2 No0.647203>+ Savyon
¥ ¥ %P 3] = 8 Chamydia=nlgM 2 1IgG+etd > >+ ANI Labsystem 2
FOCUS% e~ ¥ ¥ 1 @3] = #8Chamydia:lgGHuAd » @ #& * Immunoblot
Jo 32 eirecomLine® ) 2 & IRLC. psittaci IgGFE 1538 % » F)pt > 1w b B %
¥ 3 3 0 recomLine® fe ¥4t 18 P 4 % £.C. pneumoniaez ¥_C. psittaciern
IgGHLAE 4 7 R E & - Ben% % (B=-) > A 2 MIFApR 2 2 2 p] A%
Ltk A7 e 3 5 A 2 C.pneumoniae ~ C. trachomatis 2 C. psittaciiz =
BHZEFINF pod 22 P RAFLREERL LD BH 2 FL FE K%
P bR FEITRHBLIFFLARZ 2> D H- RIREFT - B2
fExpod (5 EARGES ) d WMIFHR SR E 5 R A B R gl 5
AT BLE O TR R AMA T £ 92-5ul A Immunoblot= 2 B 4p 4
TERSEAMA QOuDK RBRIIET R 2E2 F R ERF RS S
POMIFR & URRERBEET A RAL o g EEFE SRR
BURFALRFREFFE St FRBEprapiprgizL 3
PIE 2 RB3F > ¥ ¥ EDIEEEFRE 22 BARERSHT B o
w2 T o FOCUSE e d 3 H % F ‘})aiEPP'r’ 2oy R ER O S
FRRHE A %S o Immunoblot: R P2 v B F F3NERE oV E B

o

FERH 4 & ARSHHPAAHE EFS o P AR EMIFE &
A FERY g NI BH R FRF B (R F B &2
R FIHEAZ B A R)e 2Immunoblot ;% drecomLine & & 2% & IgM
FRxETE (P g F B aZHH) & algCe s b - gk

B HAREL DB FH] (=) -
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4. cBE VIEHEL FERR
WARAWEMER B R - A AN LY a4k T 4 302011#1
PIPASHIREER CFESF L 2 ERRE Sk 10 1lpd &
T A L FRBEIEABREHFALREE AU i
,ﬁo%ﬁﬁﬁﬁf%aﬁ$%@’1@%9%ﬁﬂ%°

FEY wudp w1 11p ~ 17 24p o270 14 A ulEREF - 2 2 =

FAEHCIBE P EFED  FRAE2Z - 82 hEN (B L
Nymphcus hollandicus # fL3t & 882§ ) 2 ¥ it g 2 kih o> - & 4B 25

- B o ¥ - LR A BRARSE S -
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LS

R R R - RRE Y TR ERTE DR R RE
SRR R WA A £ & EE F & (Cold agglutinins) % 1 ip| M
pneumoniae z_ g 4 v AR Flak L F NG AR R FR M Tt F AR E
Ak d B H R @%5ﬁww$%moﬁﬁ#¥ﬁi%§ﬁ%ﬁ$
PR R RGNS ¥ Ifﬁ’]fﬂﬁip” o ¥ b R g4+ 4 J7 4 R4 PCR
B TR R R R B R ERAE T {1 B A R REFERIEE
BEART LF R X R - B EHGNZ S5 > td 2 H B 100%:
Eoostuin A paakRFIER LERFTRHRELE CAFSE
Py ow i Zad s engige o pleb s M3kl AR E AR B
WAL R AP ARRRE > (R 2 R FR A B E R F R
BT E- B A REE PR TR R R T AL I
% #& Medium 4 %] Z_SP-4 % PPLO medium = # 32 % ATCC % x>
Too g EFRERE e BN FLE- BT ERE AR AR
ARG -2 TaeRIEE > V-2 7 BE L AP ieRPIITE &
- HA T A RE R E o

P2 BT P F LD RE RETEPF L e
BB R Renmres X PR EFADEL A RITE LA KK
;,iﬂsz,;ﬁ:u/r,g g\gﬁ,z‘\mm@_fp BREL R 2 EF A g

B amst ke PR A R R ORI > T R 2% (culture)
E ¥ 4 & ¥ % (direct fluorescent antibody, DFA) ~ +% & 3 t&# B (nucleic
acid amplification tests ) ~ x /5 # #] (serology tests) % - k@ » 35 & {c
ERARYEZ T RMEOCE 2 FEOTFEEE FITERAF R FN R
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DA - itk 2 e A PIEHIEHKRRET - E R B Ep RN 2T
PR ey o B AR TR R SN AR R 2T B

FE R 7 A & & (complement fixation) ~ B #& 2  (indirect

=

immunofluorescent assay, IFA) 2 %% 4 % ;> (enzyme immunoassays, EIA)
RIPE Fs ¥ RIEHR> 2V URELTE S IE L~ £ R F AR

KRB deniEa) > B acts (sensitivity) #is o Hiplid B4 #fg 3

dOAFT YR A FE R R R T @ MIF sk
@RI F F R IgM & 1gG & FFusl 0 e F] C. pneumoniae ~ C.
trachomatis # C. psittaci & > 38AFLhipil B ® > #7105 A4 = F 83
QA F 2 3 % ;@ Immunoblot s i)z recomLine | £ 8884 IgM
F Rsrask 7 i 0 R Egag#font L 2 Fen 196 F ot A i o
FBRUF B2 o MY F RA S o JEd AF il MIF
e T FIABEE (1) BEEREEF LR EAEERE S £
422 F 5o (219G IgM T R #E B F K fi 0 (3) HATH L2
1% 124 %8 > ANI Labsystems fpf>t 2 s 3 22 % 2 4 19gG 2= F & >
(4) > @M % Savyon fpf st H a2 ed A4 IgM 21 &
eom 2 BEEY €AAFHBF GG AR F BelF & AT T b PR
1A £ T 0 MIF 252 i v Immunoblot = 52 & 5 B4 > (e F1H A7
FRAAPERERIRF 2 AR A A 2 48 YA RE L DT
Foo Tt APT A BT A RETEGHE R L R Fele R KR
(Dtezk L 7o 7iEH & * MIF 2 5 Savyon £ &2 FOCUS % ‘e
Z.—- KL% FivgF 4 2R K& ¥ # e Immunoblot < recomLine

Peumn QW& > viE# & * MIF % 5 FOCUS £ & (H #
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Z#AA IR F R AAEF S HFE)RIE T P B Ae Immunoblot 0

recomLine £ = R rrinBgdg 4 IgG B F & o

AR AR ¢ WD DR B R o EERETRE AR
NERER L 2 EREBIRARL R BET o Bp R
BRILBERE AT L KRR L FEF B e Toak 0 BIRE > 12 %
HoRMERR O RPRAFTA O FEELFORM T R G
R By E S H a0 HT o skhdgn A SRR A E
£ o
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rE AT & (103-107# ) P FH 2 B FREE SR & J\[?]
—Lﬁ“-’g’}’ﬁiﬁ/tﬁi s AR B }1 e EFE R R L ‘3- )BT )‘JE}%?
FRARIPN AR E oo R T2 23 o F2%5 3 2 ;fﬁz‘\ﬁ_—]z{lgll\ﬁ_—]
ZEEAP - FEELA I RRZRE R FERAREED B
FzipMict ek  NBFANIEERPMA EFRR &2 H{ & FE
i ]\B‘]’if‘; CFRZ 7 E2PCRigH > 2 o« 27 o i Fw&FH (MIF
EIA > ELISA) % é/l?e%f FARBEF AL > ) F WCDCH 72 a2 > 2 > 1!

g\x‘ﬂ

Mrlta R EFRE FEDNEL - B2 AR KB E oA
Genebank{frsf & 1 k> Je il 2 {2 R F2 AIIFHARNTAH > X3
Lol P EENFRME T RPREFES E 2 LEPCRIR®R S 2 o 2 S
134 AT o E 2 i de ORI & F 2 O A R 2 real-time —-PCR{-LAMP
WPk F o NP R EE ¥ - ~FEREAFE lgllj%f;]}g%—r
SR RS LR i ﬁl¢§%%%%jW$ﬁ?%%gﬁﬁﬁﬁ%
%%oﬁi\ﬁﬂmm@ﬁﬁw{%%mﬁﬁgfﬁo

SLES SRS SRS LR T RS FEREC L INEE Sy
HFE G TR AL SR 2 TR ESLTRE o HEL SR
e LT RN TN R B e %e;%—r} By 4 E,’?)??#’}?i/)%"\?’
At @%/n GEE A& Er - YeX ek Sl RN, s

23



&4
oy
o

-
"
i

B

W
43
e

-ﬁ.\x
5
7
»3/
TI

>
favs
e
>’
S&
=
G
|4

\\\ﬁr
e
o8
AR
fek
L

EE R R
W“'”‘?P“"f%‘*‘**ﬁﬁ'“3‘?\%}%%5%%94% R RS AT
LA - RN P =3 S l—}’—:q"g,}%ﬁ/”}?ﬁ FLE &2 TR o o,,t,FH
FEFF S FAN KA LV AL

2 7| %

=)

FOF T RIRE M AR R R Rk o

w
\\\

BV ORI A A s EEAI N S RE A TR 2 R
BRERISE A KRR TER LR
f*”%d*ﬁ””fﬁﬁﬁﬁyﬁ?4~%ﬁ%#’uﬁw;mfmﬁiﬁo

%‘%‘ﬁﬁ:’ RN AL ZFEREER S H s MR ARE

ﬂ%ﬁﬂiiﬁ’ﬁﬁ@ﬁ??@%ﬁﬁ’j#krW$a¢?o

d A EFAIBRETIE SAIRD KT VRS FERR AT R EH

2P FERSN MR 2 ke S B E N AP E
HiE 2 e e B 1 eh PFGE A 3 & 3linde » & 3 % %4p

BEFT 7 BATE kB YW AT Y MR RR QA B et ar s B4 O HRAE

B Hak FE R

KT A Re®EEmie pANEHE

FHE A RAAESCEA $ 4 cn e g 43 S8 5% 0 B4 o

24



= \g;—%’—::flg—

Reference

1. Waites KB, Katz BSchelonka RL: Mycoplasmas and ureaplasmas as
neonatal pathogens. Clinical microbiology reviews 2005;18:757-89.

2. Waites KBTalkington DF: Mycoplasma pneumoniae and its role as a human
pathogen. Clinical microbiology reviews 2004;17:697-728, table of contents.
3. Himmelreich R, Hilbert H, Plagens H, et al: Complete sequence analysis of
the genome of the bacterium Mycoplasma pneumoniae. Nucleic acids research

1996;24:4420-49,

4. Huang TH, DeSiervo AJYang QX: Effect of cholesterol and lanosterol on
the structure and dynamics of the cell membrane of Mycoplasma capricolum.
Deuterium nuclear magnetic resonance study. Biophysical journal
1991;59:691-702.

5. Esposito S, Droghetti R, Bosis S, et al: Cytokine secretion in children with
acute Mycoplasma pneumoniae infection and wheeze. Pediatric pulmonology
2002;34:122-7.

6. Leonardi S, Pavone P, Rotolo N, et al: Stroke in two children with
Mycoplasma pneumoniae infection. A causal or casual relationship? The
Pediatric infectious disease journal 2005;24:843-5.

7. Cunha BA: The atypical pneumonias: clinical diagnosis and importance.
Clinical microbiology and infection : the official publication of the European
Society of Clinical Microbiology and Infectious Diseases 2006;12 Suppl
3:12-24.

8. Suzuki Y, Itagaki T, Seto J, et al: Community outbreak of
macrolide-resistant Mycoplasma pneumoniae in Yamagata, Japan in 2009. The
Pediatric infectious disease journal 2013;32:237-40.

9. Zhao F, Liu G, Wu J, et al: Surveillance of macrolide-resistant Mycoplasma
pneumoniae in Beijing, China, from 2008 to 2012. Antimicrobial agents and
chemotherapy 2013;57:1521-3.

10. Wu PS, Chang LY, Lin HC, et al: Epidemiology and clinical manifestations
of children with macrolide-resistant Mycoplasma pneumoniae pneumonia in
Taiwan. Pediatric pulmonology 2013;48:904-11.

11. Uldum SA, Bangsborg JM, Gahrn-Hansen B, et al: Epidemic of
Mycoplasma pneumoniae infection in Denmark, 2010 and 2011. Euro
surveillance : bulletin Europeen sur les maladies transmissibles = European
communicable disease bulletin 2012;17.

12. Dumke R, von Baum H, Luck PC, et al: Occurrence of macrolide-resistant

25



Mycoplasma pneumoniae strains in Germany. Clinical microbiology and
infection : the official publication of the European Society of Clinical
Microbiology and Infectious Diseases 2010;16:613-6.

13. Bebear CMPereyre S: Mechanisms of drug resistance in Mycoplasma
pneumoniae. Current drug targets Infectious disorders 2005;5:263-71.

14. Pereyre S, Guyot C, Renaudin H, et al: In vitro selection and
characterization of resistance to macrolides and related antibiotics in
Mycoplasma pneumoniae. Antimicrobial agents and chemotherapy
2004;48:460-5.

15. Hayflick L: Tissue cultures and mycoplasmas. Texas reports on biology
and medicine 1965;23:Suppl 1:285+.

16. Smith CB, Chanock RM, Friedewald WT, et al: Mycoplasma pneumoniae
infections in volunteers. Annals of the New York Academy of Sciences
1967;143:471-83.

17. Tully JG: New laboratory techniques for isolation of Mycoplasma
pneumoniae. The Yale journal of biology and medicine 1983;56:511-5.

18. Chanock RM, Hayflick LBarile MF: Growth on artificial medium of an
agent associated with atypical pneumonia and its identification as a PPLO.
Proceedings of the National Academy of Sciences of the United States of
America 1962;48:41-9.

19. Beeckman DSVanrompay DC: Zoonotic Chlamydophila psittaci infections
from a clinical perspective. Clinical microbiology and infection : the official
publication of the European Society of Clinical Microbiology and Infectious
Diseases 2009;15:11-7.

20. Senn LGreub G: Local newspaper as a diagnostic aid for psittacosis: a case
report. Clinical infectious diseases : an official publication of the Infectious
Diseases Society of America 2008;46:1931-2.

21. Kaleta EFTaday EM: Avian host range of Chlamydophila spp. based on
isolation, antigen detection and serology. Avian pathology : journal of the
WVPA 2003;32:435-61.

22. Vanrompay D, Harkinezhad T, van de Walle M, et al: Chlamydophila
psittaci transmission from pet birds to humans. Emerging infectious diseases
2007;13:1108-10.

23.  Verminnen KVanrompay D: Chlamydophila psittaci infections in turkeys:
overview of economic and zoonotic importance and vaccine development.
Drugs of today 2009;45 Suppl B:147-50.

24. Newman CP, Palmer SR, Kirby FD, et al: A prolonged outbreak of
ornithosis in duck processors. Epidemiology and infection 1992;108:203-10.

25. Sting R, Lerke E, Hotzel H, et al: [Comparative studies on detection of
Chlamydophila psittaci and Chlamydophila abortus in meat turkey flocks
using cell culture, ELISA, and PCR]. DTW Deutsche tierarztliche

26



Wochenschrift 2006;113:50-4.

26. Haralambieva I, lankov I, Petrov D, et al: Cross-reaction between the
genus-specific lipopolysaccharide antigen of Chlamydia spp. and the
lipopolysaccharides of Porphyromonas gingivalis, Escherichia coli 0119 and
Salmonella newington: implications for diagnosis. Diagnostic microbiology
and infectious disease 2001;41:99-106.

27. Verminnen K, Duguenne B, De Keukeleire D, et al: Evaluation of a
Chlamydophila psittaci infection diagnostic platform for zoonotic risk
assessment. Journal of clinical microbiology 2008;46:281-5.

28. Johnson S: Possibly autoantibody complications in Mycoplasma
pneumoniae infection. Clinical infectious diseases : an official publication of
the Infectious Diseases Society of America 2006;43:1246.

29. Tsiodras S, Kelesidis I, Kelesidis T, et al: Central nervous system
manifestations of Mycoplasma pneumoniae infections. The Journal of
infection 2005;51:343-54.

30. Uldum SA, Jensen JS, Sondergard-Andersen J, et al: Enzyme
Immunoassay for detection of immunoglobulin M (IgM) and 1gG antibodies to
Mycoplasma pneumoniae. Journal of clinical microbiology 1992;30:1198-204.

31. ‘Yamazaki T, Narita M, Sasaki N, et al: Comparison of PCR for sputum
samples obtained by induced cough and serological tests for diagnosis of
Mycoplasma pneumoniae infection in children. Clinical and vaccine
immunology : CVI 2006;13:708-10.

32. Gibson JP, Egerer RMWiedbrauk DL: Improved isolation of Chlamydia
trachomatis from a low-prevalence population by using polyethylene glycol.
Journal of clinical microbiology 1993;31:292-5.

33. Kohl KS, Markowitz LEKoumans EH: Developments in the screening for
Chlamydia trachomatis: a review. Obstetrics and gynecology clinics of North
America 2003;30:637-58.

34. Barnes RC: Laboratory diagnosis of human chlamydial infections. Clinical
microbiology reviews 1989;2:119-36.

27



S EE
TR ATt S UEY P CRRY S

é\:lr.a?:eumoniae gﬂrg\(/:v(iﬁlfnsg:l?um SP-4 medium PPLO medium
ATCC15531 - + +
ATCC15377 - + +
ATCC29085 - + +
ATCC39505 - + +
ATCC15293 - - -
ATCC15492 - - -
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Microimmunofluorescence (MIF) Immunoblot
etecfttr:gg Savyon ANI Labsystem FOCUS recomLine
Species IgM 109G IgM 109G IgM | 1gG IgM 19G
No. UN0226
C. - + - - - + - +
pneumoniae
C. trachomatis - - - - - - - -
C. psittaci - - - + - - - -
No. UN0316
C. - + - + + + . +
pneumoniae
C. trachomatis - - - - - - - -
C. psittaci - - + + - - - -
No. 192149
C. + + + + - + - +/-
pneumoniae
C. trachomatis + + - + - + - -
C. psittaci + + - + + + - +
No. 647203
C. - + - + + + - -
pneumoniae
C. trachomatis + + - + - + - -
C. psittaci + + + + - + - +
B2E AT
+IBEME R
- ERE R

+/- : Borderline » /3" B A F 2 B GEAEEP 2 &
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Microimmunofluorescence (MIF) Immunoblot
eteecttr:gg Savyon ANI Labsystem FOCUS recomLine
Species IgM 109G IgM 109G IgM 19G IgM 19G
Fir TR 3h 2h 4 h,30 2h 3h 2h [ 2h,30|2h,30
m m m
R AN | Sul 5ul 2ul 5ul 5ul 2ul 20 ul | 20 ul
TRE%H B Fk (F AHMET BRE) v RkS G
K= i A 2m? »2-8C > 24h ¥R B
& 5 23 * - * - * % * & 5% e e e
T T
2135 k| V| ¥V | ¥V [ V| V| V| x | x
I $188/ts | $188/ts | $385/ts | $142/ts | $142/ts | $120/ts | $990/ts | $990/ts
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W= -MIF %

(1) Savyon® Chlamydia IgM/IgG SeroFIA™
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(2) ANI Labsystem Chamydia pneumoniae IgM/1gG Micro-IF Test
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(3) FOCUS Chamydia MIF IgG/IgM
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B = ~recomLine Chamydia % % BEMEH 2 W LH 2 AL B % 32
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