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Tom tit

Chi Clostridium 13 cac truc khudn Gram duong, sinh bao tu. Hau hét cac loai vi
khuan Clostridia spp. thudng xuat hién trong dat, nudc, xac thuc vat, xac dong vat, va
dong mot phan quan trong trong cac qué trinh phan huy cac chat trong tu nhién. Thuc
phém twoi ¢o nguén géc dong vat va thuc vat co nhiéu kha nang bi nhiém bao tir hodc té
bao sinh dudng thudc chi Clostridium. Két qué nghién ctru ghi nhan ti 1€ mau nhiém thit
tuoi va rau an 14 thu thap tai cac cho thuoc Quan Déng Da, Ha Dong, Hoang Mai nhiém
Clostridium perfringens (C. perfringens) 1a 26,67% (n = 150) va 26,82% (n = 220). Ti 1¢
mAu thit va rau nhiém Clostridium difficile (C. Difficile) 1a rat thap véi 6,0% (n = 150) va
0,9% (n = 220) mAu thit twoi va mau rau in 14 twong ung. Cac phan tng khuéch dai gen
cho thdy su hién dién ctia gen cpa trong tit ca cac ching C. perfringens va phat hién 2
chung C. difficile mang gen tcdA.

Tir khéa: Clostridium perfringens va Clostridium difficile, gen cpa, gen tcdA.

1. PAT VAN DPE

Cac mam bénh truyén qua thuc pham 1a mot thach thirc 10n ddi véi stc khoe cong
dong trén toan thé gidi. Trong sd cac lodi vi khuan truyén qua thuc pham thi cac vi khuan
thudc chi Clostridium giy bénh théng qua viée san xuat cac doc tb tac dong 1én dudng tiéu
hoa gay tiéu chay va co that. Ciing gidng nhu mot s loai vi khuan khac, vi khuan thudc
chi Clostridium thudong xuét hién trong dat, nudc, xac thuc vat, xac dong vat, do do thuc
pham c6 ngudn gdc dong vat hodc thuc vat c6 kha nang cao bi nhidm Clostridium sp. tir
moi truong sdng. Ngoai ra, thyc pham co thé bi 6 nhiém tai moi truong, trong qua trinh ché
bién hoic trong cac giai doan khac trong chudi san xuét thiue pham do 1y nhidm chéo. Yéu
t6 chinh gy nhiém Clostridium vao thuc pham c6 ngudn gbc dong vat 1a do nhiém trong
qua trinh giét md va ché bién. Cay trong bi nhidm Clostridium thudng do 6 nhidm dét, qua
trinh rira va 1am sach khong dung qui trinh. Ngoai ra, viéc khong tuan thii cac quy dinh vé
bao quan san pham riéng biét c6 thé gay nhidm chéo giita cac ngudn nguyén liéu thuc
pham thé vé6i nhau.

Trong céc loai vi khuan thudc chi Clostridium thi C. perfringens va C. difficile c6
kha ning gay bénh 1én duong tiéu héa di dugc phan 1ap tir dat, nudc va thuc phdm bao
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gdm thit va rau an 14 1am ddy 1én lo ngai thuc pham c6 thé 1a ngudn 14y nhidm tiém an gay
bénh cho con ngudi. Cac bao cdo cho thdy C. perfringens 1a mot trong cac loai vi khuan
gdy ra cac vu ngd doc thuc pham trén ngudi va trong cic béo cdo gan déy ciing di chi ra sy
hién dién cta C. perfringens mang gen gy doc trén cac mau thuc phim nhu thit tuoi va
rau an séng.

Rau va thit 13 ngudn thyc phim phd bién trong cudc sdng hang ngay ciia nguoi Viét
Nam. Theo bao céo cua Ngan hang thé gidi vao nam 2017, ti 1¢ tiéu thu rau tai Viét Nam la
0.4 kg rau mdi ngay trén ngudi va ti 1¢ tiéu thy rau tai Ha Noi 1a 2.800 tin mdi ngay [1].
Theo Nién giam théng ké nam 2019, san lugng giét md va ban ra cia gia cam, thit lon tai
Ha Noi 1a 1.302,5 va 3.328,8 nghin tin [2]. Tir 6 cho thiy rau va thit 1a ngudn tiéu thu
chinh cho nhu cau an udng hang ngay ciia ngudi dan Ha Noi. Ciing nhu cac loai thyc pham
khac, thit va rau 1a ngudn chtra vi sinh vét gay bénh, va co thé 1ay nhiém 1én ngudi qua con
duong tiéu thy thyc pham. Vi khuan C. perfiingens va C. difficile di duoc phéat hién hién
dién trong cac loai thuc pham. Tuy nhién cho dén nay chua c6 bao cao nao vé thuc trang
nhiém vi khuan C. perfringens va C. difficile trong rau cti qua va san pham thit duoc tiéu
thu tai Ha Noi dé cung cap dir liéu vé thyuc trang thuc phdm nhiém vi khuan C. perfringens
va C. difficile tai Ha No§i cling nhu Viét Nam.

Trong nghién cru nay, ching toi tién hanh xac dinh sy luu hanh vi khuin

C. perfringens va C. perfringens mang gen cpa, tcdA trong thit twoi va rau an 1a.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru

150 mau thit (bo, lon, ga) va 220 mau rau an 1a (rau xa lach, rau cai, rau thom va bap
cai) duoc thu thap tai cac cho trén dia ban 3 quan ndi thanh Ha Noi, gdom Dbng Pa, Hoang
Mai, Ha Dong trong nam 2022, tir 6h sang dén 8h sang. Cac mau duge bao quan mau tai &
nhiét d6 4 - 8°C, van chuyén ngay vé phong thi nghiém va dugc phén tich trong ngay.
2.2. Héa chit, chiing chuin
2.2.1. Héa chdt va dung cu

Nghién ctru sir dung cac hoa chét chinh sau: Pém peptone (BD, My), Thach TSC
(Merck, buc), Thach Chromagar C. difficile (Chromagar, Phap), BHI broth (Merck, Dtrc),
Khang sinh (D-cycloserin, cefoxitin, taurocholate - Sigma, Pwc), Hon hop dung trong
khuéch dai PCR master mix 2x (Thermo); Thang ADN kich thuéc tir 50 bp dén 1.000 bp
(Thermo), Agarose dién di ADN (Thermo), Pém tai mau 6x (Thermo), Thuéc nhuém
ADN (Intron), Pém TAE 1X (Thermo), Pia petri v6 trung (Corning, M¥), Que ciy vo
trung (Biologix, My).
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2.2.2. Ching chudn

Nghién ctru st dung chung chuan C. perfiingens ATCC 13214 cho qua trinh dinh
lugng C. perfiingens, ching C. perfringens phan 1ap tir mau ngd doc c6 ky hiéu V.95 cho
qué trinh khuéch dai gen cpa, va chung chung C. difficile ¢ ngudn gbc tir vién Vé sinh
Dich t& Trung wong, c6 ky hiéu V.96 cho qua trinh khuéch dai gen fcdA. Cac chung nay da
dugc dinh danh bang k¥ thuat ion hoa theo co ché giai hap phu sir dung ngudn laser véi sy
trg gitip ctia chat nén (MALDI TOF) va k¥ thuat giai trinh ty gen xac dinh loai va xac dinh
gen gdy doc trude khi tién hanh thir nghiém.

2.3. Thiét bi

Nghién ctru st dung cac thiét bi chinh sau: Ndi hép (Hymaraya, Nhat), Tu Am
(Memert, Pirc), Tt an toan sinh hoc cép 2 (Bio II, Anh), May dong nhat mau (Anh), May
PCR (Biorad), May dién di, May giai trinh tu Sanger (Thermo).

2.4. Phuong phap nghién ctru
2.4.1. Dinh lwong vi khuan C. perfringens

St dung phuong phap nudi cay vi sinh truyén thong theo TCVN 4991:2005 [3]: Can
10 g méu trong 90 mL dém peptone dugc huyén phu 107, tao cac huyén phu pha lodng
102,107, 10™... Hat 1 mL dich huyén phu cho vao dia petri, tién hanh tai cac 6 pha loang
lién tiép. 6 15 mL thach TSC (c6 khang sinh D-cycloserin) vao dia. Bé dong, u 37°C/18 -
22h. Pém cac khuan lac dién hinh mau den, thtr khang dinh sinh hoa sir dung méi trudng
nitrat dé thr tinh di dong va méi truong lactose-gelatin. Cac phép thir khang dinh sinh hoa
bao gom: tinh di dong, chuyén hoa nitrat thanh nitrit, 1én men duong lactose, héa long
gelatin. Tinh di dong va chuyén héa nitrat thanh nitrit: Cdy dam sau timg khuan lac da
chon sang méi trudng nitrat dé thir tinh di dong.U trong cac diéu kién ky khi & 37°C trong
24 h. Kiém tra dng moi trudng nitrat dé thir tinh di dong d6i véi loai moc doc theo duong
cdy dam sau. Tinh di dong 1a bang chung phat trién lan rong vao mdi trudng cach xa
duong cay dam sau. Kiém tra sy c6 mit cua nitrit bang cach bd sung 0.2 - 0,5 mL thudc
thir phat hién nitrit cho vao tirng ng moi truong nitrat dé thir tinh di dong. Ciy timg khuan
lac da chon vao moi truong lactose-gelatin vira méi khir khi. U trong céc diéu kién ky khi
& 37°C trong 24 h. Kiém tra cac dng nghiém dung méi trudng lactose-gelatin vé viéc sinh
khi va c6 xuét hién mau vang (do hinh thanh acid) cho théy su 1én men lactose. Lam lanh
cac 6ng 1 h ¢ 5°C va kiém tra sy hoa 1ong gelatin. Néu mdi truong da dong dic thi u lai
thém 24 h dé kiém tra lai sy hoa 1ong gelatin. Céac vi khuan sinh ra cac khuan lac mau den
trong moi truong TSC ma khong di dong, thuong khir nitrat thanh nitrit, sinh acid va sinh
khi tir lactose va hoa long gelatin trong vong 48 h duoc coi 13 C.perfringens va tinh két qua
theo TCVN 6404:2016 [4].
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2.4.2. Phat hiéen C. difficile

25 g mdi miu duwoc dong nhit trong 75 mL méi trudng BHI (b6 sung 8 pg
cefoxitin/mL, 250 pg cycloserine/mL va 0,1% taurocholate), trong 37°C/72h trong diéu
kién ki khi. Dung dich sau ting sinh dwoc cdy trén méi truong Chromagar agar
C. difficile, cac khuan lac phat quang dwoc xac dinh 13 C. difficile [5-7], khang dinh song
song cung ky thuat MALDI TOF [9].
2.4.3. Xdc dinh vi khuan C. perfringens va C. difficile mang gen sinh doc t6

Xéc dinh vi khuén C. perfringens mang gen cpa bang ky thuat PCR dya trén do dai
doan gen khuéch dai. Sur dung cap moi da duge cong bd boi tac gid Mohiuddin va cdng su
vao nam 2020 [9]. Chay phan tng PCR vé6i trinh ty mdi cpa-F (5-
GCTAATGTTACTGCCGTTGA) va cpa-R (5’- CCTCTGATACATCGTGTAAG -3°),
cho san pham khuéch dai 324 bp. Chu trinh phan tmg PCR: Bién tinh DNA: 94°C/10 phit;
40 chu ky: Bién tinh DNA 94°C/45s, gan moi 55°C/90s; kéo dai chudi 72°C/90s; va giai
doan 6n dinh 72°C/10 phut. Dién di san pham khuéch dai trén gel 2%.
2.4.4. Xac dinh vi khudn C. difficile mang gen tcdA

Xac dinh vi khuan C. difficile mang gen tcdA bang k¥ thuat PCR dya trén do dai
doan gen khuéch dai. Sur dung cap moi da duge cong bd boi tac gia Lemee va cOng sy vao
nim 2004 [10]. Chay phan ng PCR vé6i trinh ty mdi fedd-F  (5-
AGATTCCTATATTTACATGACAATAT) va tcd4-R (GTATCAGGCATAAAGTAATATACTTT),
cho san pham khuéch dai 369 bp. Chu trinh phan tmg PCR: bién tinh DNA: 95°C/3 phit;
40 chu ky: bién tinh DNA 95°C/30s, gén mdi 55°C/30s; kéo dai chudi 72°C/30s; va giai
doan 6n dinh 72°C/10 phut. Dién di san pham khuéch dai trén gel 2%.

3. KET QUA VA BAN LUAN

3.1. Sw lvu hanh Vi khuén C. perfringens mang gen cpa trong thit twoi va rau in la
3.1.1. Sw lwu hanh vi khudn C. perfringens trong thit twoi va rau an ld

150 mau thit troi va 220 mau rau duge ban tai cac chg thudc 03 quén ndi thanh Ha
Nbi trong nam 2022 dugc tién hanh phan tich va dinh luong C. perfringens. Cac khuén lac
mau den trén moi truong TSC (Hinh 1) duoc tién hanh thir sinh héa va khang dinh
C. perfringens (Hinh 2), cho thay ti 1¢ miu nhiém C. perfringens 1a 26,67 va 26,82% tuong

ung ¢ mau thit twoi va mau rau an la.
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Hinh 1. Vi khuan C. perfringens trén thach TSC
A) Vi khudn C. perfringens phdn ldp tir mau thit ga, tai nong dé pha lodng 107
trén moi truong TSC
B) Vi khudn C. perfringens ATCC 13124

Hinh 2. Két qua thir Sinh héa ciia vi khudn C. perfringens

A) Doi ching dm: A1, méi trong di déng; A2: méi truong lactose-gelatin
B) Bl: C. perfringens ATCC 13124, B2, C. perfringens ATCC 13124 lén men duong
lactose chuyén méi trieong sang mau vang va héa long gelatin
C va D) Vi khudn Clostridium perfringens phdn ldp tir mau. C1, D1: di dong va
chuyén héa Nitrat thanh Nitrit tao thanh mau do; C2, D2: 1én men dwong lactose
chuyén méi truong sang mau vang va héa long gelatin
Két qua phan tich cho thiy ti 16 mau nhidm C. perfringens trén thit tuoi 1a 75,56;
53,33 va 35,56% tuong tmg tai Quin Pbng Pa, Hoang Mai, Ha Pong (Hinh 3). Két qua
nghién ctru cho thay ti 1& thit nhim C. perfringens twong dong giita cac loai thit ga, thit bo
va thit lon 1a tr 24 - 28%. Trong 4 loai rau da dugc thu thép thi cho théy rau thom (rau mui
ta, rau mui tau, diép c4, ngd, hung chd) cho ti 18 nhiém C. perfringens 1 cao nhat véi
43,64%, tiép dén 1a rau cai véi 36,36% va rau xa lach véi 27,27% va khong ghi nhan
C. perfringens trong mau rau bap cai (Hinh 3).
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Hinh 3. Ti 1é mau nhiém C. perfringens trén cdc nén mau thuc phcfm

Két qua nghién ciru ¢6 su twong dong vé sy hién dién cta vi khuan C. perfringens
v6i cac nghién ctru cua cic tac gia khac trén thé gidi trong thit va san pham thit, tuy khac
nhau vé ti 18 nhiém. Budc dau két qua nghién ctru cua chung toi vé su luu hanh cia
C. perfringens cho thiy ghi nhan duoc ti 1¢ cao hon mét sd bao co da thuc hién tai mot s6
nude trén thé gidi. Vién Méi truong va Y té cong cong nam 2011 ctia Ha Lan cong b ti 16
mau nhiém C. perfringens 13 7% trong thit va san pham thit (n = 167) va 14% trong rau
thom va gia vi (n = 2890) [11]. Trong mdt nghién ctru khac dugc thuc hién boi Hu va cong
su va (2018) trén ddi twong thit ga, bo, lon, vit (n = 232) cho thiy ti 1¢ duong tinh 1a 12,9%
[12]. Bendary va cong su trong nghién ctru thuc hién tai Egyp trén cac mau thu thap tai
siéu thi cong bd nam 2022 da ghi nhan 12,6% thit ga (n = 150) va 10% (n = 150) thit bo
nhiém C. perfringens [13].

Mit khac, két qua nghién ctru cta chung toi cho ti 18 duong tinh C. perfringens thip
hon cac nghién ctru khic da cong bd trong thit va san pham thit. Miki va cong su (2008)
cho thdy ti 1é thit twoi nhiém C. perfringens 1a 71% (n = 200) tai Nhat Ban [14]. Nghién
ctru cua Guran va cdng su thuc hi¢n nam 2011 tai Thd Nhi Ky cho théy su hién dién cua
C. perfringens cao trong thit ga, vdi 66% uc ga (n = 50), 94% canh ga (n = 50), 80% dui ga
va ma dui (n = 50), 66% dui ga (n = 50) nhiém C. perfiingens [15]. Nghién ctru cia
Chukwu va cong sy tai Nigeria nam 2016 cho thay C. perfringens hién dién thuong xuyén
nhét trong céc san pham thyc pham (29/50) & Bang Lagos. Nhém hang thyc pham gém rau
(56%) va cac san pham thit (34%) nhiém C. perfringens [16]. Mot nghién ctru khéc trén
thit bo da cét thanh miéng tai 10 mé dugc thuc hién boi J iang va cong su vao nam 2019 tai
tinh Thiém Tay Trung Qudc, cho thdy ti 1¢ nhiém C. perfringens 13 38,2% (n = 165) [17].
Trong mot nghién ctru khac dugc thuc hién boi Issimov va cong sy nam 2021 tai Mién Tay
Kazakhstan cho thdy ti 1¢ duong tinh cta C. perfringens trén thit 13 50% (n = 40) va mat do
vi khuan dugc dinh lugng c6 gia tri trung binh 1a 2 x 10* CFU/g [18]. Sy 6 nhiém
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C. perfringens trong san pham thit twoi c6 thé xay ra trong qué trinh giét md, van chuyén
va bao quan.

Trén d6i twong thue pham khac 13 céc loai rau (rau 4n 14 va rau kho) ciing cho thay
su hién dién cua C. perfringens nhu nghién ctru cua chung t6i. Azimirad va cong sy nam
2021 cong bd ti 16 mau rau dn 14 nhidm C. perfringens 13 21,2% (n = 274) 2019 tai 21
quan cua thu d6 Tehran, Iran [19]. Cling trong m{t nghién ctru khac dugc thyuc hién tai Iran
trén ddi twong 1 rau khé trong nam 2021, Ghourchian va cong su bdo cdo 9,3% (n = 140)
nhiém C. perfringens [20]. Nghién ciru cia Hashimoto va cong su vé su hién dién coa
C. perfringens trong dat bam trén bé mit cu khoai ty thu thap tir 6 ving ctia 14 tinh tai Nhat
Ban, cho thiy 25/30 mau chtta C. perfringens [21]. Nghién ctru nay ciia Hashimoto va cong sur
ciing ¢6 thé dugc xem nhu 1a mét minh chimg khoa hoc 1y giai cho nguyén nhan cac mau rau
nhiém vi khuén C. perfringens; Cac loai rau c6 thé bi lay nhidm vi khuan C. perfringens tir dét
trong.

Su nhiém cac vi khuan C. perfringens trén rau an la dugc xac dinh co thé do lay
nhiém trong qua trinh tréng trot bt ngudn tir ngudn nude tudi va dat, va la nguyén nhan
thuong thay tai cdc nudc dang phat trién 1a rau c6 thé duoc rira tai ngudn nudc 6 nhiém
trude khi phan phdi ra thi truong. Trong san xuit ndng nghiép, rau nhiém cac vi sinh vat
gdy bénh co thé lién quan téi qua trinh sir dung nude ao va nude séng dé rira rau, cach thic
xir Iy rau clia nguoi trdng rau va luu trit rau & nhiing noi bi 6 nhiém. Thong tin c6 san vé
ham lugng vi khuan trong nudc rira ciing nhu rau va sy 6 nhiém san pham thyc vét boi
mam bénh cua con nguoi la mot thyc té d3 biét. Su lay truyén vi khuén tir dat va nguén
nude 1én rau 1a con dudng 1y giai cho sy nhiém khuin C. perfiingens trong rau an 1a thu
thap trén dia ban Ha Noi voi ti 1€ 26,82%.

Phép thir dinh luong cho thdy s6 lugng vi khuan C. perfringens tinh theo gia tri log
dao dong tir 2,70 - 4,48 CFU/g thit ga, tur 2,30 - 4,26 CFU/g thit lon, tr 2,56 - 4,30 CFU/g
thit bo, tr 1,70 - 2,91 CFU/g xa lach, tir 1,90 - 2,81 CFU/g rau cai, tur 2,20 - 3,51 CFU/g
rau thom theo Bang 1.

Bing 1. Mdt @b C. perfringens (log CFU) trong tirng loai thwe phdm

Thuwc phdm/mdt dp
C. perfringens Ga Lon Bo Xa lach Rau cdi  Rau thom
(log CFU/g)
Nhé nhit 2,70 2,30 2,56 1,70 1,90 2,20
Lén nhit 448 426 4,30 2,91 2,81 3,51

Két qua nghién ctru cua chung to6i vé mat do6 C. perfringens trong mau rau va mau
thit tuong dong vadi cac nghién ctru khac. Bdo cdo dugc cong bdo nam 2017 boi French

Agency for Food, Environmental and Occupational Health & Safety (ANSES) [22] cho
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thiy sy mat 46 C. perfringens trong mau rau dao dong tir 2,56 - 2,97 log CFU. Trong mot
nghién ciru khac duge thyc hién boi Bendary va cong su cho thdy sb luong C. perfringens
trong cac mau thit duong tinh vuot qua 10> CFU/g véi céc gia tri trung binh 1a 4,08 va 2,09
log CFU trong cic mau thit ga va thit bo duoc kiém tra [13]. Issimov va cong su nam 2021
da ghi nhan va mat d6 vi khuan C. perfiringens duoc dinh luong c6 gia tri trung binh 14 2 x
10* CFU/g tai Mién Tay Kazakhstan [18].

Két qua nghién ctru cho thay C. perfringens c6 mit trong thit tuoi va rau an 14 luu
hanh tai cac cho; Diéu nay c6 thé xay ra do C. perfiingens ton tai trong duong tiéu hoa cia
con nguoi va dong vat, dugc bai tiét qua duong thai va lay nhiém 1én thit twoi qua qua trinh
giét mo. Ciling nhu rau an 14 c6 thé 1ay nhiém C. perfringens qua qua trinh trong trot tir dat
va nudc tudi. Tuy nhién do vi khuan C. perfiringens c6 thé bi tiéu diét khi dun nong tai
nhiét 6 74°C va cac bao tir sinh ra bdi C. perfringens c6 thé bi lam bién dang khi xur 1y tai
nhiét d6 trén 80°C/30 phit [23], do d6 cac thuc pham c6 ngudn gde tir thit va san pham
thit, rau 4n 14 (rau cai) khi dugc nu chin di c6 thé ngan ngira su 1ay truyén cta vi khuan tir
thuc pham 1én nguoi. Con ddi véi cac san pham duoc tiéu thy khong qua ché bién sin nhu
rau thom, xa lach c6 mat do C. perfringens tinh theo log tir 1,70 - 2,91 CFU/g, mat do nay
thdp hon nhiéu v6i nong d¢ vi khudn duge cong bd 14 c6 kha nang gay ngd doc thyc pham
trén nguoi 1a 10° CFU/g thtic dn. Do d6, co thé thiy rang C. perfringens luu hanh trén thit
twoi va rau an 1a 12 26% nhung c6 thé chwa gay nguy hiém ciing nhu dnh hudng téi nguoi
tiéu thu cac san pham nay. Piéu nay ciing tring hop vdi cac bao cao ngd ddc ghi nhan tai
Viét Nam nam 2022, chua ghi nhan vu ng¢ doc nao do C. perfringens gay ra.

3.1.2. Su huu hanh cua vi khudn C. perfringens mang gen cpa md héa protein déc té alpha

Tt ca 109 khuan lac C. perfringens sau khi dinh danh dugc tién hanh phan tng PCR
khuéch dai gen cpa ma hoa protein CPA. Két qua khuéch dai gen chi cho thy su hién dién
clia gen cpa ma hoa protein doc t6 alpha trong 109 khuan lac da thu thap (Hinh 4). Két qua
ctia nghién ctru cho thay 100% ching C. perfringens mang gen cpa ma hoa doc tb alpha,
twong dong véi cac nghién di duoc thyc hién boi cac nghién ctru tai nhiéu nudc trén thé
gioi [24-25].

Nam 2020 tac gia Nguyén Thi Thiam va cong sy thuc hién nghién ctru vé sy hién
dién cua C. perfringens mang gen sinh doc td trén dudng tiéu hoa cua da diéu tai Viét Nam
vao nam 2020 cho thdy 116 ching C. perfringens phan lap duoc tir 318 mau phan va 105
co quan tiéu hoa. Trong s6 80 dong phan lap tir mau phéan, 33 dong phan lap tir da diéu
khoe manh va 47 dong phan lap tir da diéu bi bénh. Két qua multiplex PCR cho thay tit ca

116 chung Clostridium perfringens tr da diéu khoe manh va bj r6i loan duong rudt déu
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mang gen mi hoa doc té alpha (cpa) [26]. Piéu ndy cho thdy su hién dién nguy co con

ngudi co thé tiép xtic mam bénh C. perfringens mang gen sinh doc to alpha.

M HM5 HM6 HMI12 HM20

300 bp 324 bp

Hinh 4. Poan khuéch dai gen cpa (324 bp) M: thang DNA 50 bp
HMS5, HM6, HM12, HM20: Mdu thu thdp tai qudn Hodng Mai
B: Thanh phan phan iting PCR khéng bao gom DNA vi khudn
P: Chiing doi chirng Clostridium perfringens
N: Chiing doi chitng am Clostridium difficile

Su hién dién ctia gen cpa ma héa doc td alpha trong tat ca cac ching C. perfringens
dugc phan 1ap tir ngudi bénh cho thay rang doc t alpha déng vai trd quan trong trong viéc
gy nhidm tring cac vi khuan nay. Mot s6 nghién ciru di chi ra rang doc t6 alpha 1a yéu t6
quyét dinh doc lyc chinh trong cac truong hop hoai tir khi va doc t6 nay co thé dong mot
vai tro trong mot s6 bénh khac & dong vat va con nguodi nhu bénh Crohn ¢ nguodi va viém
rudt hoai tir & gia cam. Poc td alpha 1a nguyén nhan giy ra bénh hoai tir co & nguoi khi vét
thuong hd ctia ngudi bénh tiép xuc voi lugng 16n C. perfringens mang doc t6. Do d6, két
quéa nghién ciru nay ciing 1 mot canh bao ddi véi cac nha nong can tranh sy tiép xuc giita
vét thuong hé va céc nguén chtra vi khuan nhu dét, nuée tudi, cay tréng, nudc thai lam
ting nguy co bi hoai tir co va nhiém tring nghiém trong.
3.2. Su luu hanh Vi khuén C. difficile mang gen fcdA sinh ddc t6 trong thit twoi va rau
an la
3.2.1. Su heu hanh vi khudn C. difficile trong thit twoi va rau dn ld

150 mau thit twoi va 220 mau rau dugc bén tai cac cho thudc 3 quan Noi Thanh Ha
Noi trong nam 2022 duoc tién hanh phan tich phat hién C. difficile. Cac khuan lac phat
quang trén moi truong thach Chromagar C. difficile dugc khang dinh 1a C. difficile
(Hinh 5). Két qua cho thay ti 1¢ mau nhiém C. difficile 1 rat thap trén mau thit tuoi va mau
rau in 1a tuong tmg 13 6,00 va 0,9%. Vi khuan C. difficile dugc tim thay trong ca 3 loai thit
ga, lon, bo va 2 loai rau an 14 13 rau cai va rau xa lach (Hinh 6) va cac khuan lac phat quang
phan 1ap tir cic mau nay déu cho két qua twong ddng 99,9% véi C. difficile bang ky thuat
MALDI TOF.
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Hinh 5. Vi khuan C. difficile trén thach Chromagar C. difficile
A) Vi khuan C. difficile phén ldp tir mdu
B) Ching C. difficile doi chirng dwong

Ti 1é mau nhiém Clostridium difficile
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2 002 002
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Thit Bo Thit ga Thit lon Rau cai Rau xa lach

Phan tram

Hinh 6. Ti 1é mau thuc phém nhiém C. difficile

Két qua ghi nhan vé ti 18 nhidm Clostridium trong mau thit va mau rau trong nghién
ctru ndy thdp hon mot sd nghién ctru khac trén thé gidi. Theo béo cio tong hop cua
Rodriguez va cong su ndm 2016 cho thay sy 6 nhiém Clostridium da duoc phat hién trong
cac loai san phém thuc phém khéc nhau tai tai mot s& nude trén thé gidi (chau Au, Hoa ky,
Uc va chau Phi) bao gém hai san, rau va thit, véi ty 1é nhiém tr 2.9 - 66.7% va bao tir clia
Clostridium ciing dugc tim thiy trong cac loai thit tir 0 - 15% [27]. Rodriguez-Palacios va
cong su (2009), ghi nhan sy hién dién cua vi khuéan Clostridium tir thit bo xay va suon bo o
Canada, cho thdy viéc nhidm Clostridium trong thit, va ciing dwa ra gia thuyét vé mdi lién
hé dich t& co thé xdy ra gilra sy phé bién cua C. difficile trén dong vat su dung lam thuc
phém, mot s loai thuc phém va con nguoi [28]. Cling trong mdt nghién cuu khac dugc
thyc hién bdi Hawken va cong sy nam 2013 trén dbi tugng thit lgn cling cho théy
Clostridium dugc phat hién trong tong sb 3 trong sd 20 than thit (15%) sau khi giét md

Tap chi Kiém nghiém va An toan thuc pham - tap 6, s6 1, 2023




Ta Thi YEn, Ninh Thi Hanh, VG Thi H&i HA... Nguyén Thanh Trung

[29]. Nghién ctru dugc thuc hién boi Bouttier va cong sy tir nam 2007 - 2008 ghi nhan
1.9% mau thit bd nhiém Clostridium (n = 105) [30]. Nghién ciru bai Rodriguez-Palacios va
cong su nim 2011 cho thay khong c6 mau thit bo nao nhiém Clostridium [31].

Rodriguez-Palacios va Lejeune (2013) bao céo rang nau thirc dn ¢ nhiét d6 t6i thiéu
96°C trong 15 phut tao ra tac dung tc ché bao tir Clostridium [31]. Tuy nhién, trai cdy va
rau quéa thuong dugc ché bién dudi nhiét d6 nay va do d6 c6 thé 1a vat trung gian truyén
bénh tiém 4n cho con ngudi. Ngudn 6 nhidm cia nhitng loai trai cdy va rau qua c6 thé 1a do
st dung phan hitu co ¢6 chira bao tir Clostridium, hodc tudi hodc rira béng nuée bi 6 nhiém
[28]. Do d6 vé6i két qua nghién ciru cho thdy su hién dién cua Clostridium trong miu rau
cai va rau xa lach cho thiy can phai co su kiém soat nghiém ngit ngudn nudc tudi dé lam
giam sy lay nhiém Clostridium 1én céc loai rau an 1a dugc tiéu thu truc tiép, qua d6 lam
giam nguy co 1ay nhiém 1én nguoi tiéu thy.
3.2.2. Su luu hanh Vi khuan C. difficile mang gen tedA md héa doc t6 TcdA

Két qua khuéch dai gen fcdA cho thiy 2 miu nhiém vi khuan C. difficile mang gen
tcdA (n=11) chiém 18,19%, trong d6 san phém khuéch dai dic hiéu 1a 369 bp va xuét hién
san pham phu 13 110 bp (Hinh 7). Va chung d6i ching dwong thu dugc tir miu bénh pham
cling cho théy sur hién dién cua san phém khuéch dai dic hiéu va san phém phu. Cap moi
khuéch dai gen fedA4 cho phép nhan ban doan gen c6 kich thudc 110 bp dbi véi cac ching
C. difficile bi dot bién mat doan ADN trong trinh tur lip & dau 3” cta gen fedA. Pay co thé
la san ph'flm tao ra do su bat cap khong dac hiéu ctua mdi xudi hodc mdi nguoc véi trinh ty
ADN lip niam trong doan gen fcdA.

M H3 H28 H30 H61 H70 P11 B P N D2 D3 D13 HM40H45

400

569 b
bp P

=
100 110 bp

bp
Hinh 7. Poan khuéch dai gen tcdA (369 bp) M: thang DNA 50 bp
HMA40, HM45: Mau thu thdp tai qudn Hoang Mai
P2, B3, P11, P13: Mdu thu thép tai quin Pong Pa
H3, H28, H30, H61, H70: Mau thu thap tai quan Ha Pong
B: Thanh phan phan trng PCR khéng bao gom DNA vi khudn
N: Chiing doi chitng Clostridium perfringens
P: Chiing doi chirng Clostridium difficile
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Dé khang dinh lai két qua vé viéc 02 chung vi khuan C. difficile da phan 1ap 1a cac
chung C. difficile bi dot bién mat doan ADN trong trinh tu ldp & dau 3” cua gen fcdA va khi
khuéch dai boi cip mdi rcdA s& cho san pham PCR 1a doan gen co6 kich thudce 369 bp;
chung t6i tién hanh nhan dong plasmid va thuc hién lai phan tng khuéch dai gen. Két qua
cho thiy ca 2 ching trén déu cho san pham véi doan gen dich c6 kich thudc 369 bp (Hinh 8).

HM40 HM45

400 bp
369 bp

Hinh 8. Poan khuéch dai gen tcdA (369 bp)M: thang DNA 50 bp
HM40, HM45: San phdm nhén ban gen tir san pham khuéch dai gen tedA
B: Thanh phan phan ting PCR khéng bao gom DNA vi khudn
P: Chung doi chung C. difficile

Hai méau nhiém C. difficile mang gen tcd4 bao gébm 1 mau thit ga (n = 150 mAu thit,
n = 50 thit ga) va 1 mau rau xa lach (n = 220 mau rau; n = 55 mau rau xa lach) duoc thu
thap tai Quan Hoang Mai. Két qua nghién ctru cho thiy ti 1¢ thap mau thit va miu rau
nhiém C. difficile mang gen tcdA, chiém 18,19% (n = 11).

Két qua nghién ctru cia ching t6i cho thdy ti 1& luu hanh thip cua cic ching
C. difficile mang gen tcd4 ma héa protein ddc td trong thit tuoi va rau in 14, va khong c6
chimg C. difficile ndo mang gen fcdB mi héa protein doc té duge ghi nhan trong nghién
ctru ndy. Két qua nay tuong ddng véi nghién ciru tai mot s nude trén thé gidi. Nghién ctru
cia Rahimi va cong sy nim 2014 bio céo ti 1& thidp mau thit nhidm vi khuan C. difficile
mang gen tcdA 1,67% (n = 660) [32]. Nghién ctru cua Muratoglu (2020) ghi nhan 2.67%
mAu thit twoi nhiém vi khuan C. difficile mang gen tcdA [33]. Bén canh d6, két qua nghién
clru cua chung t6i thip hon rat nhiéu cac bao cdo dd dugc cong bd tai mot sd nudc.
Kheratman vacong sy ndm 2017 dd ghi nhan 26,6% mau thit bo (n = 30) nhiém vi khuan
C. difficile mang gen tcdA [34].

Cac bé'mg chung khoa hoc chung minh ddc td TcdA tao ra ton thuong lan rong tai
niém mac cho phép TcdB tac dong dén cac té bao biéu mé, va TedB la yéu td doc luc
chinh cua C. difficile, cac tri¢u chiing bénh do C. difficile dugc tim thz?iy tai cac bénh nhan
bi nhiém cac ching C. difficile mang doc t6 tcdB va khong san sinh doc t6 TedA [31]. T
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d6 c6 thé thay voi ti 16 phat hién 01 miu/ 150 mAu thit va 01 mAu rau xa lach/ 220 miu rau
chtra C. perfringens mang gen tcdA va khong mang gen fcdB, thi chua hién dién nguy co
vé C. difficile gy bénh truyén qua thyc phdm trén thit va rau an 1a tai cac cho truyén
théng.

4. KET LUAN

Ti 1& mau nhiém thit twoi va rau n 14 nhiém C. perfiingens 1a 26,67% (n = 150) va
26,82% (n = 220). Mat d6 vi khuan C. perfringens trén thit tinh theo gia tri log dao dong tir
2,56 - 4,30 CFU/g. Mat d6 vi khuan C. perfringens trén rau tinh theo gia tri log dao dong
tir 1,70 - 3,51 CFU/g. Mau thyc pham nhidm C. difficile 1a rat thap v6i 6,00% (n = 150) va
0,9% (n = 220) mau thit twoi va mau rau an la twong tmg. 100% chung C. perfringens
mang gen cpa ma hoa doc t6 alpha. Hai mau thyc pham (thit ga, rau xa lach) nhiém vi
khuan C. difficile mang gen tcdA (n = 11) chiém 18,19%.
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Prevalence of G/ostridium perfringens and Clostridium difficile carrying cpa,
fcd/toxin genes in raw meat and leafy vegetables

Ta Thi Yen, Ninh Thi Hanh, Vu Thi Hai Ha, Pham Van Quan, Nguyen Thanh Trung

National Institute for Food Control, Hanoi, Vietnam

Abstract

The genus Clostridium is a Gram-positive, spore-forming bacterium. Most species of
Clostridium spp. usually are found in soil, water, dead plants, animal carcasses, and play
an important role in the decomposition of substances in nature. Raw meat and fresh
vegetable are more likely to be contaminated with spores or vegetative cells of the genus
Clostridium. The study results showed that the percentage of samples contaminated with
raw meat and leafy vegetables collected at markets in Dong Da, Ha Dong and Hoang Mai
districts infected with C. perfringens was 26.67% (n = 150) and 26.82% (n = 220). The
percentage of raw meat and leafy vegetable samples contaminated with C. difficile was
very low with 6.00% (n = 150) and 0.9% (n = 220), respectively. Gene amplification
reactions revealed the presence of cpa toxin gene in all C. perfringens strains and detected
02 C. difficile strains carrying the fcdA gene.

Keywords: C. perfringens and C. difficile, cpa gene, tcdA gene.
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