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CAMP A6 82 52 £ R BEER A 1 52 IR 56

WIR D BER BN

'EEAREERBEEERE - FEET oXRBMEARELAR - LW CETREASHARE - ot 58

B =

ZBUETRE(Streptococcus agalactiae, BFFIETRE - GBS)T] 5| #2547 = R AUMAL - BERR 2 ST - tml
Bl EEEmAmA R BMIE - FicErtaE GBS AR A £ R R ERTE - GBSAIEE AR LICAMP
HABERRF  AEABRRERINZEERFEE  SHNNCAESEREREMN - FRKEHCAMPEH
BRI R IR R ERREITAME - fRIEH CAMP BRI IR FITAR ORI AR ZE £ B-1ysin [ Sie-
phylococcus aurens (ATCC 25923 . = BHENKE) BIEEHML 5~7 mm AR LEE 5 (1DHRIFA BAP(M
THEBREEER 3~4 mm M ETEXEZSERELS ; QDA BAPRIRRERIE - HE—MIFEE - HHA
AT S 18~24 /Ny - (BFTE 5% COBRARIFTE S~6 /DEEIR - AEBMRIE—RISRAEEEER
18~24 /[\B 5 (iv)iEfE#AY BAP BEMER B A MR 35C  RERSHTEMEER MRIE - FTESH
TR LU (v) @ A IR IR HE8EBR R (Streprococcus pyogenes, CASHIEEMMELEMHR - REAERS
EEERITNETE - 2R LR BERAFIAH CAMP SEHFE GBS B g8 A B BAHNE GAS &
GBS MiE 45 BN E Z LR AL & H v 2 ZAVIE A BB (0 bacitracin /8] SXT B E 1t - PYRAEEF) - IR

SR -

R @ B RFIETRE - JAUETKE - CAMP HEE - K&

2RISR & (Group B Streptococcus; GBS;
B8 -7 Streptococcus agalactiae + MEZ FAFRE -
B BFENRE)REFHKBEERE - FIEET
B - EFEWRE RORPHE - 2EEDAE
Hi BB EFRCHERERFELS - 1970 54 -
T4 bR 7 B B ER T B B R R E 50%
(-5 5 RE A BREE RAYRHIE - BIBE LEREUAH
RENREREETLAREE 6D
It FrabB B ERAEFIEREE - R\
S5 R E R R (CDC)IA R £ 3 5] 4 F P15y

B - S ERBREERELE
24890 FALTHHEB A THES 2138 F 0
|EL 1 886-(02)2298-1887

E-mail ! wetsai @superlab.com.tw

HERE

HEE - B3R 35-37 AR IR FE R E MR R ER
fg - TEREEHERBLE - NSigHls
ERUMEEREF/EERRRS 2-3 cm
EERR - BEEFLLim broth 5% carrot broth
iR - 18~24 /[NIFfR A Lim broth 504 BE
# carrot broth FFiEfEE] BAP (blood agar
plate - M4 ) REEHEERISEEE B
BEMIST CO BEFEER - 18~24/ ik
BZEERFEECOERE - ERHERIGBSHEE
RI#&(F CAMP 3£ 5 - hippurate 7K 5 50 20 6%
RENESNABESHE LB LSRR
o,

AR ETREGE  GBSHEERSE
FLACAMP Sl m B8 F - IRE RS TR
B BAE - hREMANEEE BAP HHp-
lysin 2 4 B Staphviococcus aureus) 7 5

11



12 CAMPHBE e /AR FENFERSE

BUEBHEREHRESHUMRELMNE S
BERN&E . HCAMPHEBh A HZILE
AR R ER R R RN
R KT CAMP Y3 BB R 0 n] s2 B F Y
Bl - ARV TFAEE - ZEENHR
BRE TASREERTEIGEREY
CAMP F 5 AT IR -

MR R5E

A BRI R

AR EEE SR - 58)
WER EH AR IR E R B/ BERY GBS LR
HIFZF R - 24 » Streptococcus pyogenes
(fhEsERRE] » ATCC 19615 ) -~ Staphylococeus
aureus (S OEERE » ATCC 25923 ) 4
Streptococcus agalactiae { A §EREH - ATCC
12386 ) MEFEHEZEBEEZREERGE T
(HATCO B FZFE 40 F] MicroBioLogicals 75 5]
(MBL » I&X) - EHEGRER-T0CKREF
HyGermBank i (RESE (Bog - &)
AR E BAP = REREEBELME -

CAMP R Egl10-12]

CAMP B i (F LA B B HR 1R BAP
FhEEREE - HEFHEE - FBAPAE
I8E 35°C - MiRFFBAP RHE B 5 FFEIE
PROREE R 18~24 /NEF R T B2 0 BE Y BRERTE A
EHiE - BB IR EBAP R EFR B
Bl f—{& Staphylococcus aureus (ATCC 25923)
WAERE  AREEEERERRZBER
FEH]3~4 om ; FIE Y E A AR ] A8
RS, aureus I BIFRBE 5 — B ERAYEE
EETEFEEI AR PREEFS
MR RIELFEE R BAP EfR 35T —#
EEAREE 18-24 /NF 0 IR - IE
fEB (S, agalactiae - ATCC 12386) F &4
(S. pyogenes » ATCC 196155 185 - HIFHH,
BifREEA -
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CAMP SEEHS AT S 52 B A 3R 3T

FETRIIEEE: Bl S, qurens HEEE
By AR AR A 2~-3 mm -~ 5~7
mm £ 10~12 mm -

TRIEHK : HERHFERGBS Bk —
FRIEHE B ER(S. agalactiae » ATCC 12386) -

RE B AR

TEEE - #i#1 BAP EE /1715 2.0
mm ~ 3~4 mm 81 5.0 mm -

TREZRE : BEEENBAPTH AR
H®REE FLEE - BIEREZH/NFEL T
B HIBAP -

BRI - A BAP SRR TR
EIRS~6/NF  REBAISTREERFE -

TRBEERIE - EENWBAPSRIEERE
3B5CH— MBS EFE - CO B FHEE RS
g SR —EBAP EREERENR=IHES~6
N HEEEEANST—RERSE -

#mOR

FIFTEAHE GRS - THRER - BE
IR FEREENEE - EE - B2R
BEHEEEEREN AR REE S B BRE
CAMP FH 5 - Ak SR EREFHEUAHT
W A5 R R PR R R B R R e v I R
FNEREERR T EEERME 8 5.
aureus I B FEEEETE 2~3 mm fE - HI5
B 2R EERE MG 7 S. avreus KIS ML
BrE  EWE N E BEEEE 10~12 mm 5
WEREMEMER - B EES pyogenes)
g IR B E % B S~7 mm
AT EE R GBS HIEAE s mME A Nk
# o AEBESBEEREEHBENENL
o -

EFFEENBAPH » EE 2.0 mm Y
BAPEH & EFEHE > EE 5.0 mm 4 BAP 8§
MR - A T E CAMP B FREHY
HEME - (HEL3~4 mm EE#) BAP ¥4 R &



HEFR

o BHERRSE R BAP B A RS AR 2 18~24
AR o AT AR R T ELYA I A EA
H B # I AR B s A IR 5 B - —
ik BB R 18~24 /NI B o oh— B R
A 0 v R e e IR AR R (
1B) -« AGHFEFE T BAP B A ] 5~6 7NEf
FE A STAYR A - MG GBS R B H]
UHALsm AR S (B 1A) ¢ a IR BAP
WEHZ KR o P ¥R E (S, agalactiae) ¥ 5
A ML PR A ) o L (R B e P R R S I
REl At/ - BE B A EZ R0 52 8 CAMP
B RAHE - SRR BAPIZA TH]
B 35°C e B E A B = IR S~6 /NFF
TTERREE - ANHGEE - ErEEE AR
PG RN ENAN == N

#8.2 > CAMP B8 LA 3~4 mm [E# H &7
TR I BAP » B RGBS ERELS. aureus 2
T [ PR 5~7 mm B fRfE > SES BAP

|

@ 1.

e

e

CAMP B & £ 41 BAP T #IZHIRHAA MM » 20 e ERmBIE5-6 1 BmiEn—i

O 13

FE 72 35°C 5% COL KT AR 5~6 /N IRAETT
HIFE - A R FEERY 35T R
FEEA > 18~24 /NIRRT A T AR
i Ak B A -

5 @

CAMP =4 Es 2 7 /F 1944 fF (4 Christic,
Atkins, and Munch-PetersonZf A 28 I o] F 7%
#E GBS - IRBHSFAGH G - HERHET H
RETE T AR s Cig RS Al ~ RSl
w Rl ) HYBAPIA o FESE (T B o SRR
BAP.DAESRI 2 35°C - DA T FE I B
{bifimasys i A - HOVE R BAPZRH
Iz R R R B R Y AR R B T REAE
BAPH P A a4 1 538k - Rl AR TR 22
Ty B2 18~24 /NI 2 4T i 7k 0 BB PRt P
RIS BB 5 FUR £ BAPSEARIYIE FaR 5T
FTE 6 S. aureus (ATCC 25923 FH -

+ [ = e A '
Em—
—

N

HAAEBIS N Sk GBS A% SHAF BN BREBLRNAES M BRI B wiEE R (B A 8L

THAER)
MEHBARE (ABRATHER) -

D AR 35T A R — EE R (BB L LEEA) MERGEMNIEhE AR EE
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14 CAMP & 7 A ERENEERE

REEEEENESRER  HENEAXK
Fi T O] AR AR E] S, aureus BUBIRREE 5 —
EERA EEE S T [F I HEE 4 AR -
TR RGELAOEMR - HUREEHER
T HIA]H BAP ER 35T CO 2 EFEHES
&S0 NFREEETESHEEMAENL
ME - ERIRENRRTREE &K -
Rlf £ B2 HEEE I8N - ARER
FHE RIS - B R E R RN - HIEERY
B BF - FBEAEB % (S. agalactiae » ATCC
12386) FLI&E(S. pyogenes » ATCC 19615)%f
A -

CAMP 5 G 84 45 5 H TR 0 98 5 1L 2R 52 77
R R pyE M ek &= B A & £ CAMP KF(fac-
ton)BIRE ] - FETEES. aureus B L WPIE
I 2% (B-hemolysin - B-lysin) 28 £& 17 i ¥ I 75
RMEXKEFHENEE R « BT S aureus
Gh + Staphylococcus pseudintermedius JNVE B
A RIBYE M 7 A5 CAMP 3 a7 -

BEERE T GBS 1y CAMP 51
ERFEAFTH I EH SIS S
= B BE B R E B B-lysin B AR (S, awreus)
EAEETRARNEMERESE - RHAAE
IR E R R EERELL 5T mm B - Fh -
BEAGERBAPHBEEENF TRLE
BLIE REEREREANEEBERERSE
B AUBAPIE (18~24 /N ) BETE3ST
M — R -G RAEER
35°C WIRBHL BE COL 85 B8 5~6 /NI » B HY
BRI SR M B Hs CAMP (B4 - T2 A2
GBS [BHEHE s FERBMEAEESE 18/
RERZEM - AERSERFINTETRE
GBS B RS -

— B EHRECAMPER &G BAP
WMEZEE—EFEEA—RISTEEHE
B ARSI E B B B 05
BAP AREII AT S AL MER MBI IE - &%
HEESRNOMN - FEBAPERIREEA T
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BE T CAMP S EaRyHI3E -

HERCAMPH G BN T RS E
ERNBAPER —RIEZFHTERE 18~24 /)
Rl (HAERBIRRA—RERfREE
Hh—HRERENELE T ZEHEEHERERE
o A EHREEY  BEHEFEESR
mEAN -

TEERECAMP BRI E LY
FAECS. pyogenes) i HITR/NAL N S I BEHY
% [12RE S. pyogenes & £ A streptolysin
O - B2 S. aureus Ff B & BYB-lysin 3 & 5875
M8 - EEBEERESLLS » LS. aureuns
BEERE 10~12 mm F - HEREEENEE
FELER i 5 v [ B -

Darling A9FAZE4EEH » 77 CAMP &
§il - BEFE GBS 289 BAP =R BE R
BREIRE - 5~6 /NFRAY GBS HlgE HUFL D58
VSR » MEEER RS EFE 18 /NF& GBS
HERRER ;. HPERIAREEE - GBS
B MERGCASHME R - HIRBEAEHE
Z GAST A ERREBEEEEESLN
SERIRIMIRE - [EYSIMRELL GBS /N - F i CAMP
HEBUALIGASTERERER - £ERER
fEHE RS E IR/ N EME - AlEEE
s MENERREEHREE TR
CAMP B/t -

GBSEERTH % 2T - AR CAMP
HBHREEREELS  RREEIHGER
HEE . —  HEBEEERT7.5% (31/40)
(200, EEEIREGARUAS N RE - MRS
FR B2 7k £ (hippurate hydrolysis) B8 115 73 2457
¥ BECAMPHE TFRHERBKERS
EUF e GEFEHEFZ—FIA) B - CAMP
2B - ERBKESE KRR EME S F
§pi% ¥ GBS {75 HBGEL - Hif BTy GBS-
ID carrot broth ( Bt#7 - #rALli ) A S THE
BBHERE GBS (9 T B (£ 100% - &
M 98.3% ) » HAER{E R CAMP B E R
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An Examination of Factors Affecting CAMP Tests Used for
the Identification of Streptococcus agalactiae

Huang Hsuan Min!, Wei-Shiun Tsai?>, Wen-cherng Tsai>*"

!Department of Medical Technology, Tzu Chi University, Hualien ; *Super Laboratory Co. Lid., New Taipei City ;
JInstitute of Microbiology and Immunology, National Yang-Ming University, Taipei, Taiwan

Abstract

Streprococcus agalactive, Group B Streptococcus
(GBS), can cause septicemia, meningitis, and
pneumonia in newborns as well as pneumonia
and septicemia in new mothers in the postpartum
period. Therefore, testing pregnant women for
GBS could prevent related infections both during
pregnancy and following delivery. The Christie,
Atkins, and Munch-Peterson (CAMP) test is
one of the most common methods used for GBS
identification; however, the results can be
influenced by various factors. This study will
simulate these factors and evaluate their potential
for interfering with the test results. The results
of the study indicated that the optimal procedure
for the CAMP test involves (i) an inoculation
distance between the test organism and B-lysin-
producing Sraphiviococcus aureus (ATCC 25923)
of around 5-7 mm; (ii) a thickness of 3~4 mm
blood agar plate (BAP) in which is neither too
dry nor too wet; and (iii) an adequate incubation
environment for the BAP with an ambient
incubator, the interpretation time is fixed at
18-~24 h after incubation. However, if test results

16

are negative after 5-6 h in a 5% COz incubator,
the BAP should be further incubated for 18-24
h. Furthermore, (iv) if the inoculated BAP is
left at room temperature for too long before it
is incubated at 35°C, hemolysis may be enhanced,
creating a false-positive reaction due to the hot-
cold lysis. Lastly, (v) the test must include Strep-
tococcus pyogenes, Group A Streptococcus
(GAS), as a negative control, as it commonly
causes a false-positive CAMP reaction. Based
on the above findings, we believe it is important
to understand the differences in colony morphology
between GAS and GBS and to utilize the combined
results of other necessary test methods (e.g.
bacitracin susceptibility, sulfamethoxazole-tri-
methoprim susceptibility, and the pyrrolidonyl
arylamidase test) to avoid the misidentification
of GBS.

Keywords: Optimal procedure for the CAMP
test, Group B Streprococcus (GBS)
identification, Adequate incubation
environment.
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