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Abstract

Obijective: This study aimed to determine the risk factors for Streptococcus suis (S. suis) contamination between reg-
istered and non-registered slaughterhouses located in Maha Sarakham province.

Materials and Methods: A total of five hundred samples were collected from pig tonsil, blood, and meat, as well as
equipment and workers from five registered slaughterhouses and five non-registered slaughterhouses. S. suis were
identified through cultivation with the conventional method and confirmed by PCR analysis. The questionnaires were
filled out and observations were made in the slaughterhouses. The risk factors for the detection of S. suis were evalu-
ated by the consideration of the following procedures used by each slaughterhouse; stunning, pork cut, carcass hang-
ing, and meat dressing.

Results: Twenty samples (4%) out of 500 samples were found to be contaminated with S. suis. Among that, 18 were
tonsil samples and two were samples collected from the equipment used in the slaughterhouses. In relation to types
of slaughterhouses, 16 samples were retrieved from non-registered slaughterhouses whereas four samples were re-
trieved from the registered slaughterhouses. After PCR analysis, four isolates were identified as serotype Il S. suis and
16 isolates were identified as serotype |. The risk factors for contamination with Sireptococcus spp. and S. suis were
both found to be significantly higher in non-registered slaughterhouses than those in registered slaughterhouses (Odds
ratio = 1.44, CI=1.00 — 2.09, P < 0.04 and Odds ratio = 9.62, CI=2.20 - 41.91, P <0.002, respectively).

Conclusion: The risks of Streptococcus spp. and Streptococcus suis contamination were lower in registered slaugh-
terhouses compared to non-registered slaughterhouses, However, consumers should beware and not encouraged to
consume uncooked pork meat.
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Table 1. Primers and base pair of PCR products

wAA polymerase chain reaction (PCR) 4 iaedfjiiAns
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A9 ANIAGIUNT

nslativguLdanazdls inillagldinaiin PCR

n17uszeI DNA template

a & ~ .
wsanani@alalailima hemolysis Streptococcus
UIgVBNWIZLL Blood Agar azaeide 15 - 20 lalatl
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Twinau 1 Radans 879 1 A%e Taathuf 13,539 g e

417 Whanan 5 wii fanla wénldunnau 100 Tulasams
Fuliiaan 10w ynlifuasiunlasudlugiude 1w
13,539 g Aiauiflunan 5 i inudaulaialidiie DNA

template AL AN - 20 asATaded
Primers

lwsmed 3 ﬁm‘ﬁl'ﬁ’]LW’]:‘,ﬁi’ﬂL%D’ﬂmmg‘WImﬁ’ﬂﬂﬁ@?
B4 Menmatusudesiningenda 184 (165 rRNA) A3
Marois et al. (2004) LATLEN @ aaN iGN A 104 Tl
il 2 uaz 1 Ineimgaani capsular genes ANH Smith et al.,
(19992a,1999b) (Table 1)

m99a11 16S rRNA AnulasaIndanisaes Marois
etal. (2004) Tneiiin DNA template 131104 5 Tulnsans aq
lunaanfis PCR master mix 13snmns 45 lulasdns
ﬂizﬂfaluﬁfmmi@:@w PCR buffer (TrisHCI, KCI, (NH4)2
SO,, @sl 1.5 mM MgCl_, pH 8.7), 2.5 unit 984 HotStarTag
DNA polymerase (QIAGEN, Hilden, Germany), 200 uM 2184
dNTP each (Fermentas, Germany), ii’mzillu waz 1 lulnsans
284 primer wiazany Inail DNA 19413 0ENIBIHATULAS
gmﬁyﬂmm‘%wimﬁ@ﬂﬁm 7@8a dlslnil 1 (NCTC 10237) waz
Faawininfanda qgda dlslnil 2 (NCTC 10234) a1n Na-

Primers Base pair (5’ to 3') Size (bp)
16S-195(s) CAG TAT TTA CCG CAT GGT AGA TAT 294*
16S-489(as?2) GTA AGA TAC CGT CAA GTG AGA A
Cps2J-(F) CAA ACG CAA GGA ATT ACG GTATC 675
Cps2J-(R) GAG TAT CTA AAG AAT GCC TAT TG
Cps1 (F) GAATCA ATC CAG TCA GTG TTG G 440
Cps1 (R) CTA ATT CGA TAC GAA AAA C

* Marois et al. (2004) **Smith et al. (1999b), ***Smith et al. (1999a)
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Table 2. Type of bacteria and number in samples
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(P <0.04; Pearson chi-square= 3.86) LL@:Lﬁ@LLﬁﬂULﬁﬂU
fuudlewdeawinindenda gaa weatsing | uaz Il wu
miﬂuLﬁfﬂu’luIN%’hﬁmfiﬁisiﬁmmﬁﬁumndﬂiwhﬁﬁ
mmw@mmuﬂmmm (P <0.002; Pearson chi- square—
13.33) uﬂnmnumwumiﬂmﬂ@um@Lmeiﬂmumfauﬂu
Faat1aisReNneuia 1aen mmmmwnaﬂmmumma
Ui Tnadeuuafinuuilewlusesina treptococ-
cus consteilatus, Streptococcus pneumonia, Streptococ-
cus porcinus, Streptococcus dysgalactiae, Aerococcus
viridans, Streptococcus mitis, Streptococcus dysga/act/ae
Tmﬂwumﬂwmmnmmmum 09adLNAE (AN LHauas
AUNIIRINAALAY Table 2

Samples Type of
Slaughterhouse

Bacteria Numbers
contamination

Tonsil 1. Registered 1. Streptococcus consteilatus 25
Slaughterhouse 2.Streptococcus porcinus 15
3.Streptococcus suis 2
2. Non-Registered 1. Streptococcus dysgalactiae 20
Slaughterhouse 2. Streptococcus mitis 15
3. Streptococcus suis 16
Meat 1. Registered 1. Streptococcus porcinus 9
Slaughterhouse 2. Aerococcus viridans )
2. Non-Registered 1. Streptococcus pneumonia 11
Slaughterhouse 2.Streptococcus consteilatus 11
Blood 1. Registered 1. Streptococcus dysgalactiae 10
Slaughterhouse 2. Streptococcus mitis 9
2. Non-Registered 1. Streptococcus porcinus 12
Slaughterhouse 2. Aerococcus viridans, 18
Materials and 1. Registered 1. Streptococcus dysgalactiae 8
Workers Slaughterhouse
2. Registered 1.Streptococcus mitis 12
Slaughterhouse 2. Streptococcus suis 2
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Table 3. Serotype of Streptococcus suis in samples
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Tonsil 1 1
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1.Tonsil 13 3
2. Materials and Workers 2 =
Total 16 4
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Table 4. Risk factor of contamination of Streptococcus suis in slaughterhouse

Risk factor Odd ratio Confidence interval P value
Type of Slaughterhouse 9.62 2.20-41.91 0.002*
Stunning 0.04 0.40 - 2.49 0.8
Pork cut 0.04 0.40 - 2.94 0.8
Carcass dressing 9.62 2.20-41.92 0.002*
Carcass hanging 9.62 2.20-41.91 0.002*
*(Significant values, P < 0.05)
1 2 3 il B 6 7
675 bp
440 bp
294 bp

Figure 1. An electrophoresed gel showing PCR products. Lane | = DNA ladder, Lane II, lll =

Positive control S. suis,

294 bp., Lane IV = Positive S. suis serotype |, 440 bp., Lane V = Positive S. suis serotype Il, 675 bp., Lane VI =

DNA ladder, Lane VIl = DNA ladder.

(Cheung et al., 2008) Goainlnfenda 784 Finunnstly
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