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A Strain of Nocardia cyriacigeorgica Isolated from
a Patient with Pulmonary Infection
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Nocardia cyriacigeorgica is an aerobic gram-positive
rod that has mostly been reported as an opportun-
istic pathogen. Since molecular methodologies were
introduced to identify species, infections caused by
N. cyriacigeorgica have been reported. The patient
was a 51-year-old woman with aplastic anemia, sys-
temic lupus erythematosus, and disseminated tuber-
culosis, who was admitted to Chosun University
Hospital with a history of fever and productive cough.
During her hospitalization, sputum cultures were tak-
en and a bacterium suspicious of acitinomycetes
grew five times. It was a gram-positive rod that was
also partially acid-fast on modified Kinyoun stain and
resistant to lysozyme. After 24 h of incubation, cul-
tures of the sputum onto sheep’s blood agar plates
(BAP) demonstrated rough, chalky, and white colo-
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nies with a characteristic earthy odor. Based on the
above results, the presumptive identification of
Nocardia species was made. To identify species of
this isolate, 16S rRNA gene sequence analysis was
taken and showed 99.9% homology to N. cyriaci-
georgica DSM44484T. The results of biochemical
tests were compatible with other reports of N.
cyriacigeorgica. As a result, this isolate was identified
as N. cyriacigeorgica. Herein, we present a first re-
port of N. cyriacigeorgica isolated from a patient with
pulmonary infection in Korea. (Korean J Clin Microbiol
2008;11:136-140)
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ARE ZA3hE AL 44 gdL, HET S 213x10°L, Ba
89x10°/LE % 7Haslo] d9irl. AST 454 U/L, ALT 39.9
U/L, lactate dehydrogenase (LDH) 731 U/L, ¥4 4.74 g/dL,
LBl 295 g/dLo]Y L ferritin 632.53 ng/mL, C-reactive
protein (CRP)2 16.8 mg/dLE 25 Z715qit}. shale] 34
I A e e wll 34 EE1RES s &
oA ZedollAe AR Al &7 HolA ke
U AR FEGo] E5irh s Aol AFHAG st =
Welgo] ApebA] obgkont FNuloke AARE A3t Aol 2
gk31 VITEK 2 (bioMérieux, Marcy-1'Etoile, France)oll4] Serratia
marcescens2. E78E Ak §4 TF7I o2 Anksto] 34
] cephalosporin® & <F 25+ 7} X 83+ & CRP7} 3.77 mg/dL
2 o] Zhasgiar 3hake] AnbH el A7 T E o] Eds)
Ak o] 3 714 Azl gk X 8E &l 2rf 4 25U 2
e Al AFHGE Zheell Al Al vk AARE ARt Fgolet
aekekA] wltjo] A3kl F3o]+ lactophenol cotton blue
(BBL Lactophenol Cotton Blue Stain Droppers, BD, Franklin
Lakes, NJ, USA)Z dMsto] Aspergillus fumigatus 2 573+
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Fig. 1. Macroscopic and microscopic features of strain 3617-1 (this case). (A) Growth of strain 3617-1 at 24 h on sheep’s blood agar plates
(BAP). (B) Growth of strain 3617-1 at day 3 on sheep’s BAP. (C) Gram stain of strain 3617-1 after growth for 24 h (original magnification,
x1,000). (D) Modified Kinyoun stain of strain 3617-1 after growth for 24 h (original magnification, x1,000).
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Staphylococcus aureus (MRSA)ZE AT o}, Lz Al
= 49 250 AHAZE 7kl A fumigausSt 7Eo] AFR v
Aoz 4= Aldolsict. 88 25Ul X3 7HefellA
Al wFe ARG A3t A fumigats, WAl ¥ = 1
okAl i3, MRSA7Z} Ak} 4. fumigatus®t MRSAS ]
Ao 2 slo] amphotericin B2} vancomycing A28k & 31A}2
CRP7} 6.73 mg/dL, ¥4 AAsZEdod<solA] H5 £77)
ko] Of A A4S BT 3 AL Rol 09 14
ol ElIsisiet. 9 25 3 7143} 7hal Zbol vhA) oksfslo]
99 3090l vl W ddetiet. 4 B4 CRPE 19.6 me/dL,
uu}/\qsm AR oA H|oF Bk} Fukilo] o3ty AA

Hojom 109 293 109 4Yd] A3 71 E Al HHol:
°& A3} 7 A Bl A A A GIA] el 2 AEg
G Aol Agket 3kAE o)A 7 22 AR AEE Yo
u Aol Whgo] gIglal S FEEE 3tE o] 104 4
& Abgsisict.

2 &3t Thel wiekellA] g Xl ASY WAl o] dAlE =
Alds A o] Alulkste] 36°C, 552 45%, CO»
5%ellA] wekatltiy wieE 12 AlRE & Z]'%\]"ﬂr Aes
g A e FEAA 2717 gl 571 FeEl9lalFig
1A, 1B) S5-72] & WAZL whek, 28k 1A 23} oheddt Aol
LR ZAE gkl whlide] #EEA(Fig 10), Ziehl-
Neelsen 3AollA = SA019 2t} Kinyoun HH Ao A<
BEAel gA41S BlrhFig. 1D). Lysozyme A3 734kl
Ae e Hick dAA A A4 23 trimetho-
prim-sulfamethoxazole (TMP-SMX), gentamicin, amikacin, ce-
fotaxime, imipenemol] ZHFAlS HSII erythromycin, cipro-
floxacin ampicillinoll A& H.o] N. asteroides drug pattern VI
ol = 12]. o] F2] £HES B2 Wi, Nocardia® 7

% & giglent e g 4 gk

F 7o 4= Slsle] 16S RNA 4171 171419 24

= Alselel. = Eelst JeollA DNAE 53 3 16S
RNA A SFsI3ick AAlel 7|9 27F
5’-AGAGTTTGATCMTGGCTCAG-3’, 1492R 5’-TACGGYTA
CCTTGTTACGACTT-3’<>]°41 PCR 27L& 7|& &3} 729k
u}[13 PCR AHE& 7FA| 3 16S tRNA 42 7149 B4

= AABIIEE oAl 16S IRNA 4171 ¢1714 95 BLAST
(http://www.ncbi.nlm.nih.gov/blast/Blast.cgi)E& %3l GenBank
database®} v]|z3 A} N cyriacigeorgica DSM 444847
(GenBank accession number AF430027)2} 99.9% L *|s}to] 7}
A =2 A4S 593, 1 o522 Nocardia abscessus
JCM 6043 (GenBank accession number AF430018)¥} 98.8% <
X]s}eic}. Clinical and Laboratory Standards Institute (CLSI)
MM18-A 7te]=g)elol] wp2m UYLl N. cyriacigeorgica®} N.
asteroidesol| A 16S tRNA A2} 937149 0] 99.6% o4 A5

Table 1. Characteristics of strain 3617-1 (this case) and Nocardia cy-
riacigeorgica reference strain DSM 44484"

Strain 3617-1 N. cyriacigeorgica

Partial acid fast + +
(Modified Kinyoun stain)
Acetamide utilization
Arylsulfatase production
Nitrate reduction
Urease production
Citrate utilization
L-Rhamnose utilization
D-Sorbitol utilization
Esculin hydrolysis
PYR
(pyrrolidonyl arylamidase)
Alpha-glucosidase
Glucose
Maltose
Rhamnose
Trehalose
Alpha-mannosidase
Casein hydrolysis
Tyrosine hydrolysis
Xanthine hydrolysis
Growth at 45°C
Lysozyme resistance

I+ 1+

| +Z3ZZ 1 +%+
|

++ 111015500+
|

Abbreviation: NT, not tested.
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7} N. cyriacigeorgica?) 73-%- N. cyriacigeorgica complex® &
A S Fo] JgrH14]. 2B EE B =9 16S rRNA £4
2} A7IAE B4 Ao 2= N. cyriacigeorgica®t N. aster-
oides THY 5 Geleh. F £E T Ao} 20z
A28t casein, tyrosine, xanthine H3ll5 ZA}, 45°C wljek, API
coryne (bioMérieux, Marcy-1'Etoile, France)2} BBL Acetamide
Agar Slant (BD, Franklin Lakes, NJ, USA)E- o]-&3t AJ3}3}+]
AA A3E 7|2 A5 Ak vl ma) BEE ) N yria-
cigeorgica“ﬂ] stk AIE HolFFol N cyriacigeorgica® %
Z A% 4 9lglrkTable 1) [1, 4-6, 15].
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23595 7HeA Ak 1elar o] 3xle A Az gk
= wf] AT, AN, oA S g Qll H
g o] Aekdl oA 54 TE7I1EA S4e Bl 2
AollA 71l ek AA A3} A, fumigatus, MRSA, N. cyriaci-
georgica?t 25 4= el A3kew A fumigatus$t MRSAO! o
3k amphotericin B} vancomycin AHE Foll= N. cyriacigeorg-
icaito] A Ao F Mo} A fumigatus, MRSA, N. cyriaci-
georgica®ll 93t TEZA0)0E 7Hsdel ok e 79
A ARFR 22 A WS S3lA N opriacigeorg-

ica?} EelBe FIsA] ZP7] wiell N. gyriacigeorgica?t

ot % 570 B4o] Y5k U

214 QeH1]. FHZoll Al 578 Fokell T 4
7IHEo]l EUEHARE, ojdole EAe] ofHiY dEE
o] & ASsla Al & g A HAch2] A E
g Al 24 WS F 16S RNA F47F 37149 24 o))
<A FA HEEE Nocardia®) E5°] =L o]# i
7t A b o WokSelAn lem e Nocardia
Foll Ul Q1oll GloIAE FAATAH 4] o] A
okt o1 4715 Shek16]. Bk ohieh 7] el A 744
o g BR3t A3} N asteroides drug pattern VIZ 75|
AU FF7F 16S RNA A4} 47149 4= 3 A3 N, o-
riacigeorgica®t 2 AZE- Foll-go] B A 917 wljitoll
71€ Weg F8UR Nocardiad] AL FABESHH
A e B ARV B = Slek4,7]. 2Ev 16S
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A7) eAE A T SR e PR AR o

go] FQsirtar Az
ZAe 2

o] -2 2006E AT HeiTue] AN o}
AT,

=t
=

kI
HO
rot

—_

. Brown-Elliott BA, Brown JM, Conville PS, Wallace RJ Jr. Clinical
and laboratory features of the Nocardia spp. based on current
molecular taxonomy. Clin Microbiol Rev 2006;19:259-82.

2. Laurent FJ, Provost F, Boiron P. Rapid identification of clinically

relevant Nocardia species to genus level by 16S rRNA gene PCR.
J Clin Microbiol 1999;37:99-102.

3. Yassin AF, Rainey FA, Steiner U. Nocardia cyriacigeorgici sp.
nov. Int J Syst Evol Microbiol 2001;51:1419-23.

4. Roth A, Andrees S, Kroppenstedt RM, Harmsen D, Mauch H.
Phylogeny of the genus Nocardia based on reassessed 16S rRNA
gene sequences reveals underspeciation and division of strains
classified as Nocardia asteroides into three established species and
two unnamed taxons. J Clin Microbiol 2003;41:851-6.

5. Wauters G, Avesani V, Charlier J, Janssens M, Vaneechoutte M,
Delmee M. Distribution of Nocardia species in clinical samples
and their routine rapid identification in the laboratory. J Clin
Microbiol 2005;43:2624-8.

6. Schlaberg R, Huard RC, Della-Latta P. Nocardia cyriacigeorgica,
an emerging pathogen in the United States. J Clin Microbiol
2008;46:265-73.

7. Conville PS and Witebsky FG. Organisms designated as Nocardia
asteroides drug pattern type VI are members of the species
Nocardia cyriacigeorgica. J Clin Microbiol 2007;45:2257-9.

. Kim IT, Lee CK, Kim YK, Lee KN. Nocardia asteroides complex
isolated from cerebrospinal fluid and surgical wound site: three
case reports. Korean J Clin Pathol 1997;17:296-302.

9. Jang SJ, Moon DS, Park YJ, Park JP, Lee HK, Yang NU.

Subcutaneous abscess caused by Nocardia otitidiscaviarum. Korean
J Infect Dis 1991;23:131-7.

10. Park TB, Song YG, Kim SD, Jung ST, Hwang SC, Lee YH, et al.
A case of pulmonary infection with Nocardia caviae. Ajou Med J
1996;1:394-9.

. Baek YH, Kim YJ, Lee HH, Youm JI, Kwon OW, Kim JH, et al.
A case of intramuscular abscess caused by Nocardia farcinica in
a patient with lupus nephritis concurrent with pulmonary

oo

1

—



140 Korean J Clin Microbiol 2008;11(2):136—140

tuberculosis. J Korean Rheum Assoc 2006;13:327-32. Nocardia species. Clinical Microbiology Newsletter 2004;26:57-62.

12. Wallace RJ Jr, Steele LC, Sumter G, Smith JM. Antimicrobial 16. Stackebrandt E, Rainey FA, Ward-Rainey NL. Proposal for a new
susceptibility patterns of Nocardia asteroides. Antimicrob Agents hierarchic classification system, Actinobacteria classis nov. Int J
Chemother 1988;32:1776-9. Syst Evol Microbiol 1997;47:479-91.

13. Yoo SY, Kim KJ, Lim SH, Kim KW, Hwang HK, Min BM, et al. 17. Akcaglar S, Ersoy C, Yilmaz E, Heper Y, Alver O, Akalin H, et
First isolation of Streptococcus downei from human dental plaques. al. Nocardia cyriacigeorgica: pulmonary infection in a patient with
FEMS Microbiol Lett 2005;249:323-6. Basedow-Graves disease and a short review of reported cases. Int

14. Clinical Laboratory Standards Institute. Interpretive criteria for J Infect Dis 2008;12:335-8.
identification of bacteria and fungi by DNA target sequencing; 18. Kageyama A, Hoshino Y, Yazawa K, Poonwan N, Takeshita N,
Approved guideline. Document MM18-A. Wayne, PA; Clinical Maki S, et al. Nocardia cyriacigeorgica is a significant pathogen
Laboratory Standards Institute, 2008. responsible for nocardiosis in Japan and Thailand. Mycopathologia

15. Conville P and Witebsky FG. Current issues pertaining to the 2005;160:15-9.

S LEL

ATME, ‘SAistm onicfs} o4Sstmal

g B L iy e | | =, oo | =, |_ ’ o =
= 1 A2 A x1.3 k0|3 4 1 1 1
28, A8, T, 0[5, .’:.'9-._18 CgA 2o, 9

Nocardia cyriacigeorgicae F2 713 ZHqo2 Qx| 73S dodle IV asoby ol EXAEEA Al
£4 Wtlo] o BEIARE] N. aiacigeorgicadl] 913k 2] 71908] Zello] Mwslm gl SRS AP, 4

SEE= TR WAk B

FAbtEs SEAUE A S el S e, 1, AN F Shes 2dutael st 94 F

-

N

= el
ofel Relle] hel wleke gl WA Fel AR E Algel Bl el wigkelld Agkeh. o] Al ek Hhul
Fol311 Kinpoun 4] A1 55 89] 44 RS0 tyscryme ALEE cehleh. 204178 Wl . WAL
AllA Hetel mope AR 7] gl DAlslent K] & WAV v 547 £ neld oldel Ak

& Wl NocardiaZ FRE 5 Aek F 59 585 913l 16S rRNA -2k °ﬂ7]/ﬂ ] BA-E AJsiek A3} N cyriaci-
georgica DSM 44484T2} 99.9%2] A4S Bk Asksky AA A3 o8 FEol U2 N cyriacigeorgica 27301
stadslol HEH 07 N cyriacigeorgicaZ SR FEA T} o]l AAEE HZEAE 3kAbollA E2lE N oyriacigeorgicas =
W Hxg Haesls blolr). [CHetUMN|MEStE|X| 2008;11:136-140]

FAAA - A%, 501-717, BFFAA] EF A4F 58847
=AY el gt
Tel: 062-220-3238, Fax: 062-228-9061
E-mail: yshkim@chosun.ac.kr




