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Diagnosis on sudden death cases during
summer season and isolation of Clostridium novyi
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Clostridium novyi (C. novyi) is a gram positive, non-capsulated, motile, obligatory anaerobe that pro-
duces endospores. Both C. novyi type A and B produce a bacteriophage encoded lethal alpha toxin
which belongs to a family of large clostridial cytotoxins. These large clostridial cytotoxins of C. novyi
bind to the uncharacterized receptors on host vascular endothelial cells, which leads to the loss of in-
tegrity of the vascular endothelium with subsequent edema, refractory hypotension, organ failure, and
sudden death. A total of 13 sudden death cases were submitted to Chonbuk National University-
Veterinary Diagnostic Center between June and October, 2015. The samples, mainly liver, were col-
lected in sterile vials after necropsy and processed within 12~24 hours for diagnosis, isolation and
identification of C. novyi. All of the 4 gram positive samples showed amplification by PCR. Out of
4 positive samples, 3 were detected to be C. novyi type B and 1 was detected as C. novyi type A.
Based on the 16S rDNA sequence analysis, 1 case (150564) showed 99% similarity with C. novyi type
A while other 3 cases (150388, 150557 and 150775) presented 99% similarity with C. novyi type B.
Based on the results, C. novyi was found to be prevalent in Korean pig farms and causes sudden death
to finishing pigs or sows during summer season. Thus, C. novyi should be considered for differential
diagnosis on sudden death cases during the summer season.
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Clostridium novyi (C. nowi)= H|8-= 4 =9
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= 2014).

C. nowi= AHYst= Z40E 7|00 R 3lo], A, B,
C 183l D typel &2 UHEH AT C nowyi A type al-
pha, gamma, delta, epsilon toxinS AJAFstaL, C. novyi
B type2 alpha, beta, zeta toxin2 AJAFStc} C. novyi
type C= gamma toxinJt AJAHSFCH(Skarin 5, 2014). C.
novyi type D= Clostridium haemolyticum©|2ral &2
™ beta, eta, theta toxinS AYAFSIC) C. nowyi type A=
Attt SEOAA ZEAMAE FEAZIH, C onovyi
type B= &, &, EEolA IF IARE FHAIXITHL
Hugo] ok C nowi type C= A A=
H| YA R E77F =™, C nowi type D= 5014
4] haemoglobinurias 323ttt &ejx Q) th(Brazier
=, 2002; Eklund 5, 1976; Sasaki =, 2001; Skarin &,
2014; Smith 5, 1975).

C. nowyi® % Ha= type A9 B7F 7HA| AL Ql=
alpha toxin®|™, o]+= bacteriophageo] =4 §-HR}7}H
WA =] )tk Skarin 5, 2014). Alpha toxine <52
AT M2 e 5543 870 Agste]
WA 25 &4A17]00 55 sk, Wakd A
At 2A4E YAA7)AL BY S350l o|2A gt
(Aronoff 5, 2013). Alpha toxing AH¥3l= C. novyi
type A%} B= 2 A2 b5t o5 d Hles= H &
=of] S 71AH, B2 0] wA| s e of
3 P2 ol A stA Hrh o2k ofxE 7} H
= 9 2EY A YR Sol7) HotE ste] ditol

A3 Wot H Conovyi= 2F R E0|7F 1F 24
of MALE Fetch webA, HS= 2 2ES] HA
Al, el AAA 4ol Fom mEar Yt
At} S&x2)7F a3t A4 o]th(Duran 5, 1997
Garcia -5, 2009).
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Table 1. Primer information used in the study

FAke] el AFg Agstgon, 53 C noviel
o A 9 2SS xR AXse] B
h= wtolck.

SA=

2015 64F-E 109704 HEdetn =29
B R o= F 1339 FAEE B 2E A
Aelg gHSI: FAF HlEE R HES) F4
B7e =l FEFOR FE 4R oo W A
R I

FAF A9 F8 AVREE C onowi AHS 9]
3] PCRS 4~343} Tt C novyi A2 €3t primer+=
Table 13} ZtH(Sasaki 5, 2002). C. nowi2 DNA
Z& C nowi7} v|9F=E]l RCM KA ul 2] 2] okl 200
uLE 1.5 mL tubeof Ho} 100°CofA 1087 HH&
(boiling methods) 3}z, 10,000 g=2 5E7F LA EE]
of 2ol ettt

PCR A= 3 uL template DNA®} 1 puLe] Z+ 10
pM primer, 17 uL DWE PCR premixture (Accu.Powelr®
Multiplex PCR PreMix, Bionneer, Daejeon, Korea)o] 3
7F5ke] 2% volumeo| 20 pL7} HEE 3lo] AA|S}
At PCR HEZ2S SimpliAmp Thermal Cycler (Life
technologies, Carlsbad, California, USA)S A}-&3}52
W, "8 Z A& pre-incubationS 94°Coj|A] 5E7F Wt
23t & denaturationS 94°Cof|4] 30%, annealing2
56.5°Col|A] 18, extension 72°CollA] 1&22 303 dt

ofr
-

Bacterial strain primer Sequence Position

C. novyi type A

FlanaFF 5’-CTTAAAAATTCAAGGAGGAATT-3’ 1~22

FlanaR 5’-CGCCTACTTGGAAAGTTACTC-3’ 472~452
C. novyi type B

FlanbFF 5’-AAATTCAAGGAGGAATTTTA-3’ 1~20

FlanbR 5’-TTATGCTAACTTTAGCTGCGTC-3’ 551~530
C. haemolyticum

FlahaFF 5’-CACAAAGGATCAAGGAGGC-3’ 1~19

FlahaR 5’-CTGCTGTACCTTCTATGAACC-3’ 819~799
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Clostridium novyi isolated from sows with sudden death 133

Bal 72°ColA SE7b ukgalgich PCR 49
PCR AMZ 10 puLE 2% agarose gelo] Red Safe™
(iNtRON Biotechnology, Seongnam, Korea) 3 7}5}¢]
A7) 9 ES AT,

C. novyi |

o= 7HEEeIY & o7 F& AE st
o] WS shol &, oj4Ee Ww 2oje] 27
1 g& ulafi3}o] phosphate buffer saline (PBS) 9 mLo|
go] ook 24 §A9E 100°Col| 1027 7+dst
3 1 AFZ9E Reinforced Clostridial Medium (RCM)
(Becton and Dickinson Company, Sparks, MD, USA)
218081)0 1 mL H25te] Ar) @72 A Al 37°C, 3
U7F A wFste] ol Atol ARE-SFITt vk
RCM A Auf =] o] L3]-§ #Fo](Loop & Needles)=
0]-g-310] RCM A8 X} 5% sheep blood agar (2
oWl 2], Kisan Biotech, Seoul, Korea)ol| &A= Al
Alskar, ddf @712 4 37°C, 397 FA| vk
shaich dAufx]ofA beta EEE Yetl=
(Brazier 5, 2002)2 PCRZ C. nowi& = slgom,
A2 RCM ILAEfR]o] =gy or it

ahsich.

C. novyi 88

PCRE HFEo] &= H2H C nowyi®| & et
of ek wEE f&) a1 IS AASATh

RCM agar plate

Fig. 1. Pure culture of C. novyi on RCM and Sheep blood agar plates.

Aol SmHE %, 1000} HEdl== ST
£ 285 C onowi® @Y 322 DNA extraction
kit (GeneAll, Seoul, Korea)E Al-8-3}o] DNAS F=
sklek =% C novyi DNA2 7141 E 242 168
rDNA sequence (G741 EE4: H]-OIQ-‘?HE@, Dagjeon,
Koera)& ©]-§stlom, S Ee4 s &<l
3l7] Qste] unj= FPAEAMEINCBDE] nucleotide
BLASTE A}-85+0] GenBanke] S2% 16S rDNA &
AR} v wake

2 I

C. novyi B{Y

2015 6HFH 109714 FARE HlS= 9 H=
AEE BAS Sust. S A Ao xo]
8 A7) Ao =RE v §8& Uetl= C nowi
472 Btk 2R C noni 452 94 £
WO wiRe o A3 @ Yoo mope B
olw o e AAE EEWstarh ®3F C nowyi
of type W= colony®] FAlsH mao] Aoleleict
(Fig. 1). &5 B85 C nowi 459] colonyES 13
ae g AT, BE PP 12 S BE T A
om, ofxz7} A FQl Ao Holz HdAEE &
ZHE| QA THFig. 2).

5% Sheep blood agar plate
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C. novyi Z4's PCR ZAl &y}

FAR FZL C nowyiol] t|gl type specific primer
& AT, ST ABAC £ C hae-
molyticum®]] T3t specific primerre Zro] AR8-5}4Th
1AW F 4709 Aol oA C.onovyi Fom= ATk
]tk £3], 1505649 A= C. nowi type A7} A=Y
@131, 150388, 150557, 1507759 4= C. nowyi type B
7 AEE AT B Ao|AoA C. haemolyticum-2
HAEHA FUTHFig. 3).

Mz S8S 0|8%t C. nowyi HE

470] FAE Alo]2ofl A &E| Conowyioll HiRE &

AgEsta gAEe BIE Al 150338, 150557,

Fig. 2, Gram staining of C. novyi colonies from pure cultures. 1507759] 74~ C. novyi type B (GenBank. AB 857215.1)
C. novyi type A primer C. novyi type B primer C. haemolyticum primer

A) C. novyi type A isolate (150564)
S neg pos M S neg pos M S neg pos M

B) C. novyi type B isolate (150388)
S neg pos M S neg pos M S neg pos M

Fig. 3. PCR amplifications of C. novyi and C. haemolyticum for differential diagnosis. S: Sample, neg: Negative, pos: Postive, PCR product size:
C. novyi type A-472 bp, C. novyi type B-551 bp, C. haemolyticum-819 bp.
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9} 9% o] fAp i ST S g3l 150564
© C nowyi type A (GenBank. NR 113022.1)2} 99%
vu SAPdL Bhlstolrt.

ni At

S AFE 1L thsdt @A o8 W e
ANM A E= Blg= B 2Eo FAF i ARt
ek ekt xdo] Bast Aoty 53] wAF
D AltS Conowyi®] 739 A & w2 AIZE do
ko] HA] gkomd AQdA|of et Zgho] of =& A

Holet.

C. nowyi= 8744 A2 T2 7184 o] AAilat
AR FEolA Ae dovl= Heof wek A~D
THAl & 47HA] typel 2 ERE o X]H, Zt typed tf
OFALo] ZAto] YERd Tt Borrmann 5, 1999; Eklund
, 1976). C. nowyi type A, B & t} 723} alpha =4
720, alpha E4l BEAT 22 Iy T
Flol AFsE 1 An FefuAEe] L4
% Az AU, 2% w4 A e
(Skarin 5, 2014).

20159 6€EE 10¥971A] & 1349 C nowi 24
Aol AL ABdsL FEAYUTHIE Y
A WA o] F C nowi P ATHE oAk
Z 440y, 1 Qo|x= Salmonella Typhimurium,
Clostridium perfringens, Streptococcus dysgalactiae &
o] RelE|ck ol AT C nowi B4 A Aol
A2 BE Conowig w4 BRI, B4 478 4
Pstac.

C. nowyi® PCR &t flagellin genes (fliC)2 ©|-&
Sl primere AFESFH oW, o] §AR}= chromosome
of 2R3}, Clostridium Z= 7ol v|nd 2 HZx]

U= geneo]thSasaki 5, 2002). ¥ AFES 53
2% 150388, 150557, 150775+ C. nowyi type BZ
AZE 31, 150564= C. novyi type AZ HZE St
5‘W‘?_h 16 rDNA TS o] AU 54 &
XA Ax}, C nowi type A, C. nowi type B, C. novyi
type C, C. botulinum type C} D 1831 C. haemolyti-
cum Apolo= &AM A AFEA 99% 2 & o} It
B SR BAS Sel] Sfelie delgao
AA G714 E Ao dad ZAow AoEh

-z > afu ot ru
op

0

bz =

ol A= =l theFet A HollA FEE C. novyi
oAl Alo| o] tfste] ek AAEFH ™, C novyi
ook*é ks Aol Ao A C nowi] BE8]E Y519

th & 13749 C novyi &4 Alol2oA F 4529 C.
nowis 2|58 o1, 153 C. novwi type A°|1l 35
= C nowi type BE ¢l =|Qith

2| 71 5Rgte] o8 =W shd7] Fe A2 o
gk gH o] A7IXt A &E= AAoln, ] &
oI} WES] FAE Aoluka Qo] k] £8 el
ol digt geket Fgto] "ask AHolck E3], C
novyiol| gt A&st Aty o] 59 alpha =4 =
WS Y }_T_’ E}% /\]-SP Clostridium spp.2}2] A&}

0.

ZAtel 2
oWl A 52XEH F7HsY R&D ofATt o
TR B PI010530)2] K| el ofs) 4y
" Ayt
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