Nghién ctru néng d6 diét khuan téi thiéu cta dung dich Nano
bac déi véii mot sé chiing vi khuan
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TOM TAT

Nghién ctru ndng dd diét khuan tbi thiéu theo phwong phap pha lodng bac hai néng dé nano bac
400 ppm do Vién Céng nghé Méi trwéng san xuét trén chang vi khuan (VK) qubc té P.aeruginosa
ACCT27853, S.aureus ACCT25923 va E.coli ACCT25922. Két qua: ndng dd diét khuan téi thiéu cla
nano bac ddi v&i P.aeruginosa la 100 mg/l sau 2 gi&, 50 mg/l sau 6 gid va 3,125 mg/l sau 24 gid tiép
xtc. Déi v&i S.aureus, nbng do diét khuan téi thiéu cia nano bac la 12,5 mg/l, 6,25 mg/l va 0,781
mg/l sau 2 gi®, 6 gi&r va 24 gio tiép xtc. Dung dich nano bac c¢é tac dung diét khuan hoan toan E.coli
sau 2 gid tiép xtc & ndng dd 3,125 mg/l, 0,391 mg/l sau 6 gi®» va 0,195 mg/l sau 24 gid tiép xuc.

* T khéa: Nano bac; Nong dd diét khuan tbi thidu; Vi khuan vét béng.

Study of minimum bacterial concentration of
nano Ag in some bacterial species

SUMMMARY

Minimum bacterial concentration (MBC) of 400 ppm nano Ag at variable diluted solutions was
determined for P.aeruginosa ACCT27853, S.aureus ACCT25923 and E.coli ACCT25922. Result:
MBCs of nano Ag solution for P.aeruginosa after exposed time of 2h, 6h and 24h were 100 mg/l, 50
mg/l and 3.125 mg/l respectively. For S.aureus, the MBCs were 12.5 mg/l, 6.25 mg/I and 0.781 mg/
respectively. For E.coli, the MBCs after exposed time of 2h, 6h and 24h were 3.125 mg/l, 0.391 mg/
and 0.195mg/l, respectively.

* Key word: Nano Ag; MBC; Burn wound.

wu diém vuot troi va khéc phuc dwoc nhiéu
khiém khuyét cGa cac san phadm chra bac
trwdc day [1, 2, 5]. Tuy nhién, gia thanh cua
nhirng san pham nay con cao.

PAT VAN DE

Bac va cac san pham tir bac da dwoc sl
dung trong doi sébng va y hoc tir xa xua.
Hién nay, cong nghé nano phat trién da mé
ra nhirng trién vong rng dung méi cho cac
san phém tr bac. Trong linh vuc diéu tri
vét thwong bdng, bang nano bac dudi cac
dang thwong mai nhw acticoat, aquacel Ag,
b&ng anson... da dwoc ng dung nhiéu tai
cac trung tdm boéng trén thé gi¢i véi nhivng

Tai Viét Nam, nano bac do Vién Céng nghé
va Moéi tredng da dwoc bao ché thanh cbng
va rng dung vao mét sb linh vuc cla doi
sbng xa hdi. Tuy nhién, chwa cé nghién clru
nao vé vai trd cla nano bac trong diéu tri
bédng. Do vay, ching toi tién hanh dé tai
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nay v&i muc tiéu nghién ctru hoat tinh khang
khuan ctia dung dich nano bac san xuét

trong nwéc trén mot sé ching VK qubc té
thwong gap & bénh nhan (BN) bong.
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POl TWVONG VA PHUONG PHAP
NGHIEN cUU

Nghién ctru tién hanh tai Labo vi sinh vat,
Vién Béng Quéc gia theo phwong phap pha
lodng néng do trong mai trwdng 1dng v&i cac
bwéc nhw sau: tao dia thach chuan: VK 24
gi& tudi, ching quéc té gdm P.aeruginosa
ACCT27853, S.aureus ACCT25923 va E.coli
ACCT25922 véi s lwong 10°CFU/mI dwoc
pha loang theo ty 1& 1/10, 1/100, 1/1000,
1/10.000, 1/100.000, 1/1000.000, 1/10.00.000
twong dwong véi dam 4o tw 10® dén 10,
10°,10°,10%, 10%, 10° VK/ml. Ké mat sau dia
thach thanh 7 duwong c6 dd dai 5 cm. Méi
dwong ghi ky hidu the tw tir 108 dén 107,
108, 10°, 10*, 10%, 102 Céy VK theo ky hiéu,
0 4m 37°C trong 24 gi®. Tao dia thach thi
nghiém: thach nutrient agar hap & 121°C
trong 15 phut, d& nguoi 45 - 50°C, db dia
petri day 4 mm, dé déng ty nhién. Mat sau
cac dia petri k& nhirng dwdng cé dd dai 5
cm, mdi duwdng ghi cac ky hiéu tir 1/2 dén
1/4096.

Dung dich nano bac 400 ppm do Vién
Coéng nghé Méi trwéng cung cép lam dung

dich me, pha lodng bac 2 v&i nwéc cat dé
cé ndng dod 1/2, 1/4, 1/8, 1/16, 1/32, 1/64,
1/128, 1/256, 1/512, 1/1024, 1/2048 va 1/4096
véi ndng dod twong dwong la 200; 100; 50;
25; 12,5; 6,25; 3,125; 1,563; 0,781; 0,391;
0,195 va 0,0925 ppm.

VK ther nghiém 24 gi tudi dam do 10°
CFU/ml cho tiép xtc v&i nébng dd tor 1/2 dén
1/4096 cla dung dich nano bac trong 6ng
nghiém, sau d6 dwa vao ti 4m 37°C. Sau
mbi thoi didm 2 giv, 6 gid va 24 gid, lay
hén dich cac loai VK da dwoc tiép xuc vo&i
dung dich nano bac & nhirng ndng d6 khac
nhau, cdy trén thach nutrien agar thanh
dwdng cay dai 5 cm, méi néng dod thanh mot
duwdng cay riéng biét trén thach theo céac vi
tri da dwoc danh dau, G & 37°C trong 24 gio.
Doc két qua theo dia thach chuéan.

DPanh gia két qua bang kiém tra hoat tinh
diét khuan dung dich nano bac & cac thoi
diém so vé&i dia thach chuan, xem mdi ndng
dd nano bac trng v&i ndng dd nao cua VK.
Néu khéng moc VK, két luan: dung dich nano
bac & néng dd doé sau thoi gian tiép xuc 2
gid, 6 gid hodc 24 g da diét khuan hoan
toan. Xt ly sb liéu theo chwong trinh Intecool
9.0, p £ 0,05 dwoc coi c6 y nghia théng ké.

KET QUA NGHIEN c(rU

Bang 1: Hoat tinh khang khuan dbi v&i P.aeruginosa.

DO PHA LOANG NANO BAC MUC DO GIAM NONG DO VK (so véi ndng dd chuén)

Ty lé Néng d6 (mg/l) 2 gid tiép xuc 6 gid tiép xuc 24 gid tiép xuc

> 1/4 100 Diét hoan toan Diét hoan toan Diét hoan toan
1/8 50 102 Diét hoan toan Diét hoan toan
1/16 25 10° 10° Diét hoan toan
1/32 12,5 Khoéng giam Khéng giam Diét hoan toan
(1) ) 3) (4) (5)

1/64 6,25 Khong giam Khong giam Diét hoan toan
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1/128 3,125 Khéng giam Khéng giam Diét hoan toan
1/256 1,563 Khong giam Khong giam 102
1/512 0,781 Khong giam Khong giam 10°

< 1/2048 0,391 Khong giam Khong giam Khoéng giam

P. aeruginosa bi tiéu diét hoan toan khi tiép xtc v&i dung dich nano bac & ndng d6 100

mg/l sau 2 gi® tiép xtc, 50 mg/l sau 6 gi®» tiép xuc va 3,125 mg/l sau 24 gid tiép xuc.

Bang 2: Hoat tinh khang khuan déi véi E.coli.

DO PHA LOANG NANO BAC MUC DO GIAM NONG DO VK (so véi ndng dd chuén)
Ty lé Néng do (mg/l) 2 gid tiép xuc 6 gio tiép xuc 24 gid tiép xuc
> 1/128 3,125 Diét hoan toan Diét hoan toan Diét hoan toan
1/256 1,563 10° Diét hoan toan Diét hoan toan
1/512 0,781 10° Diét hoan toan Diét hoan toan
1/1024 0,391 Khéng giam Diét hoan toan Diét hoan toan
< 1/2048 0,195 Khéng giam 10? Diét hoan toan

Dung dich nano bac cé tac dung diét hoan toan VK E.coli sau 2 gi¢& tiép xtc & n6ng doé
3,125 mg/l, sau 6 gi® tiép xic & ndng d6 0,391 mg/l va sau 24 gi®o tiép xic & ndéng do

0,195 mgl/l.

Bang 3: Hoat tinh khang khuan déi véi S.aureus.

DO PHA LOANG NANO BAC MUC DO GIAM NONG DO VK (so véi ndng dd chuén)
Tylée Néng d6 (mg/l) 2 gio tiép xuc 6 gio tiép xuc 24 gid tiép xuc

> 1/16 25 Diét hoan toan Diét hoan toan Diét hoan toan
1/32 12,5 Diét hoan toan Diét hoan toan Diét hoan toan
1/64 6,25 10? Diét hoan toan Diét hoan toan
1/128 3,125 10° 10° Diét hoan toan
1/256 1,563 10* 10° Diét hoan toan
1/512 0,781 Khong giam 10* Diét hoan toan

< 1/1024 0,391 Khong giam Khéng giam 10°

Dung dich nano bac c6 tac dung diét hoan toan S.aureus sau 2 gi® tiép xtc & néng do
12,5 mg/l, sau 6 gi®’ tiép xuc & ndng d6 6,25 mg/l va sau 24 gid tiép xic & ndng d6 0,781 mgl/l.
BAN LUAN P4 c6 nhidu nghién ctru xac nhan bac

dwéi bat ky dang nao, du la dang keo, dang
ion hodc dang hat nano kim loai, déu thé
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hién kha néng khang khuén theo co ché ¢
ché qua trinh ho hap cta té bao VK. Ngoai
ra, cac ion bac con cé kha nang &rc ché qua
trinh phat trién cla VK bang céach san sinh
ra oxy hoat tinh trén bé mat cta hat bac
1, 3, 4].

DPé c6 dwoc tinh nang khiv trung tdi wu
doi hdi cac ion Ag’ tw do phai cé6 mét trong
dung dich va tiép can vé&i bé mat cia té bao
VK, vi phan tlr bac phai c6 mét hé théng
cho phép gidi phéng tr tir cac ion bac vao
trong dung dich phan &ng. Bac dw&i dang
mudi hoa tan (AgNOs) va sulfadiazine bac
khoéng c6 kha nang gidi phong ion bac moét
cach tlr tlr, vi hdu nhw ngay sau khi xuét
hién trong méi trwdng phan (*ng, mac du
véi ndng d6 rat cao c6 thé téi 3.200 ppm
chung thwéng bi bat hoat sém do lién két
véi nhirng ion trai dau khac (clorua hoac
protein) dé tré thanh phan t& trung hoa, con
cac ion bac duéi dang keo, khong thé thoat
nhanh ra khéi hat keo. Chi c6 cac hat nano
bac véi dién tich b& mat cwc I6n mai co kha
nang diéu tiét qua trinh gidi phong ion bac
véi te d6 cao va lién tuc [1, 2].

San ph&m chtra nano bac dwoc (rng dung
nhiéu trén thé gi¢i dé diéu tri vét thwong,
vét bdng hodc dung dé trang bé& mat dung
cu y t& nhw cac catheter tinh mach trung
tdm, dung cu kham chira bénh. Nghién ctru
tai Canada (2003), danh gia tinh nang kho
trung ddi vai 5 loai VK bénh vién cla 4 loai
bang gac la acticoat (bang nano bac), dung
dich AgNOQO3, kem sulphadiazin bac va mafenit
acetat. Két qua cho thay acticoat c6 ndng
ddo e ché VK téi thiéu (MIC) va ndng do
diét khuan téi thiéu (MBC) nhd nhéat va
c6 vung e ché twong dwong véi AgNOs,
trong khi mafenit acetat c6 viing &rc ché VK
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I&n nhét, nhwng lai c6 ndng dd MIC va MBC
|&n nhat [6]. M&t nghién ctu khac cho thay,
nong d6 VK tu cau vang da khang khang
sinh gidm rat nhanh t&i 10 CFU/mI chi sau
30 phut tiép xuc véi nano bac, trong khi véi
cac tac nhan chira bac khac, ndng d6 VK
nay chi gidm t&i mre 10° CFU/mI [1]. Nghién
cu clha Tredget va CS (1998) thay ty 1&
nhiém khuén toan than & nhém dung bang
nano bac thdp hon nhiéu so v&i nhém
ching [7]. Theo Huang va CS (2007), bang
nano bac c6 kha nang diét khuin manh d6i
véi tu ciu vang da khang khang sinh (33%
vét thwong sach VK) so v&i nhém ching
(20% vét thwong sach VK) sau 6 ngay diéu
tri [3]. Nghién ctru cua Wright va CS (1998)
cho thay nano bac cé kha ndng trc ché su
phat trién cla trrc khudn ma xanh va tu cau
vang t&i 9 ngay, cao hon nhiéu so véi cac
san pham chra bac khac [1]. Trong nghién
clu clia chung t6i, ndng d6 diét khuan tbi
thiéu cta dung dich nano bac twong dbi
thap, phu hop véi cac két qua nghién ciru
néu trén.

KET LUAN

Néng dd diét khuan tbi thiéu cha nano
bac dbi v&i P.aeruginosa ACTT27853 la
100 mg/l sau 2 gi¢, 50 mg/l sau 6 gi® va
3,125 mg/l sau 24 gio tiép xuc. DPbi voi
S.aureus ACTT 25923, néng do diét khuan
ti thiéu clia nano bac la 12,5 mg/l, 6,25 mg/l
va 0,781 mg/l sau 2 gi0d, 6 gid va 24 gio
tiép xtc. Dung dich nano bac c6 tac dung
diét khudn hoan toan E.coli ACTT 25922
sau 2 gio tiép xuc & ndng do6 3,125 mgll,
0,391 mg/l sau 6 gi& va 0,195 mg/l sau 24
gi® tiép xuc.
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