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Dinh gid hoat tinh khang khuan ciia mgt s0 cao chiét thio mic
doi voi Aeromonas schubertii gy bénh dom trang noi tang ¢ ca loc (Channa sp.)
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Tom tit:
Nghién ctru nham danh gia kha néng khang khuin ctia nam loai cao chiét thao mdc gom la bang (LB), trau khong
(TK) 14 @i (OI), 14 sen (LS) va xuyén tim lién (XTL) ddi véi Aeromonas schubertii CL238 - tac nhan giy bénh d6m
trang noi tang trén ca 16c (Channa sp.). Phlro'ng phap giéng Khuéch tan trén dia thach dwoc str dung dé xac dinh
hoat tinh khang khuan, dong th&i xac dinh nong do e ché t6i thiéu (MIC) va ndong dd diét khuan tdi thiéu (MBC).
Nghién ctru cho thiy, ca nam loai cao chiét déu c6 kha nang wrc ché sw phat trién cua A. schubertii CL238. Trong dd,
cac cao chiét LB, TK va OI c6 MIC/MBC la 6,25/12,5 mg/ml; con LS va XTL c¢6 MIC/MBC la 12,5/25 mg/ml. Dwa trén
hiéu lwrc khiang khudn, hai cao chiét TK va Ol dwoc chon dé danh gia tinh an toan trén ca l6c giong & liéu 1xMBC va
5xMBC. Két qua theo doi trong hai tuin cho thiy, liéu 1xMBC khdong giy chét ca (t}’l 1é song 100%), trong Khi liéu
5xMBC ghi nhén ty 1é song lan lwrotla 85£5% (TK) va 3525% (OI). Ngoai ra, liéu gay chét 50% (LD, ) cta vi khuan
A. schubertii CL238 trén ca 16c gidng (7 g/con) dwoc xac dinh 1a 1,7x10% CFU/ml. Két qua cho thay, cao chiét trau
khéng c6 tiém ning cao nhat trong phong ngira bénh dém trang néi tang trén ca léc.

Tir khéa: Aeromonas schubertii, bénh dom trang ndi tang, cao chiét thao mdc, Channa sp..
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Evaluation of the antibacterial activity of selected herbal extracts against Aeromonas schubertii
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Abstract:
This study aims to evaluate the antibacterial activity of five herbal extracts, Terminalia catappa (LB), Piper betle (TK),
Psidium guajava (OI), Nelumbo nucifera (LS), and Andrographis paniculata (XTL), against Aeromonas schubertii
CL238, a pathogenic agent responsible for visceral white spot disease in Snakehead fish (Channa sp.). The agar
well diffusion method was employed to assess antimicrobial activity, as well as determine the minimum inhibitory
concentration (MIC) and minimum bactericidal concentration (MBC). All five extracts exhibited inhibitory
effects against the growth of A. schubertii CL238. Specifically, the LB, TK, and OI extracts demonstrated MIC/
MBC values of 6.25/12.5 mg/ml, while LS and XTL presented MIC/MBC values of 12.5/25 mg/ml. Based on their
demonstrated antibacterial efficacy, the TK and Ol extracts were selected to assess safety on Snakehead fingerling
fish at doses of 1xMBC and 5xMBC. After a two week observation period, the 1xMBC dose caused no mortality
(100% survival) for both extracts, whereas the 5xXMBC dose resulted in survival rates of 85+5% (TK) and
35+5% (OI). Furthermore, the median lethal dose (LD, ) of A. schubertii CL238 on fingerling Snakehead fish
(7 g/fish) was determined to be 1.7x10? CFU/ml. The results indicated that betel leaf extract showed the
most favourable preliminary profile among the tested extracts.
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1. Ddt van de

C416c (Channa sp.) 1a ddi twong thiy san dang dwoc
nudi phé bién & cac tinh Pdng bang séng Ctru Long nhw
An Giang, Pong Thap, Can Tho [1]. Trong nhitng nam
qua, dé nang cao nang suit va dau ra, ca 16c dwoc nudi
theo mo hinh tham canh v&i mat do cao [2]. Pay cling
la mot trong nhirng nguyén nhan chinh khién dich bénh
lan rong, anh hwdng nghiém trong dén san xuit va hiéu
qua Kinh té nudi ca 16c thwong phdm & khu vwec Dong
bang song Ctru Long [3]. Trong nudi trong thly san,
nhém vi khuan Aeromonas spp. thuwdng tim thay trong
moi treong nwéc, ching gy thiét hai dang ké cho ddi
twong thuy san trén toan thé giéi [4, 5]. Trong do, vi
khuin Aeromonas schubertii dwoc xac dinh 1a tdc nhan
gay bénh mai ndi trong cdc mo hinh nubi thiy san [6, 7].
Vi khuin A. schubertii dwoc phat hién IAn dau tién trén
thé gidila gy bénh & ngwoi [8]. Nam 2010, nguyén nhan
gay chét hang loat trén ca 16¢ nudi tai Trung Quéc dwoc
xac dinh la do A. schubertii [9].

Tai Viét Nam, nghién ctru diu tién vé bénh d6m trang
ndi tang trén ca l6c dwoc xac dinh la do vi khuin A
schubertii gay ra [10]. Dong thoi, A. schubertii cling dwoc
ghi nhan giy bénh dém trdng ndi tang trén c4 lé6¢c nudi
thAm canh & bon tinh Tra Vinh, An Giang, Dong Thap va
Pong Nai, bénh thwong xay ra trén ca 16c giéng [1] véi ty
18 mac bénh 45-50%, gy 4nh huwdng dén sy phat trién
cla ca l6¢ nubi va gdy thiét hai nghiém trong vé kinh té
[1, 11]. Nhitng nghién cttu gin day cho thiy, A. schubertii
phan lap tr ca 16c bi bénh & tinh Vinh Long, An Giang,
Can Tho c6 kha ndang khiang dong thoi nhiéu loai khang
sinh [12-14]. DPiéu ndy chitrng t6 rang, viéc phong va diéu
tri bénh d6m trang noi tang & c4 16c sé tré nén kho khin
hon. Ngay nay, gidi phap x ly sinh hoc bang cac dwoc
liéu thao moc dwoc xem 13 lwa chon tdi wu va can thiét,
dem t&i nhirng tdc dong tich cwc trong diéu tri bénh,
an toan va hiéu qua déi véi ca 16¢ thwong phadm. Do do,
nghién cru vé cac san pham cé ngudn gdc tir thdo moc
thién nhién 1a cin thiét d€ gép phan x ly cac bénh trén
c4 16¢ hién nay, hwéng dén mé hinh nudi thwong phadm
bén virng, ddm bdo an toan sinh hoc va gia tri thwong
mai ctia thdy san.

2. Vat liéu va phuong phap nghién ciu
2.1. Vat liéu

MAu c4 16c c6 bi€u hién bénh dém tring nodi tang
dwoc nudi trén bé xi mang tai xa Binh Thanh, tinh Déng
Thap, Viét Nam (10°32°42.0”"N 105°31°'28.4"E).
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Cac loai thdo mdc kho c6 ngudn gbe tai Viét Nam gom
14 bang, 14 trau khong, 14 6i, 14 sen va xuyén tim lién
dwoc cung cip bdi Cong ty TNHH Tan Phat, TP. H6 Chi
Minh, Viét Nam.

Ca loc giong thr nghiém c6 trong lwgng khoang
7 g/con dwoc mua tai trai giéng cua Hop tac xa Twong
Lai (x4 Tan An Hdi, TP. H6 Chi Minh, Viét Nam), ca dwoc
thuin duéng trong bé composite hai tuan truéc khi tién
hanh thi nghiém.

2.2. Phwong phdp nghién ciru

2.2.1. Phwong phdp phdn Ildp, dinh danh chiing vi
khudn A. schubertii CL238

MAu gan, than cia cd bénh dwoc cdy ria trén moi
trwomg TSA, xuat hién cac khuidn lac mau vang nhat, tron
déu, hoi 16i & tAm. Kich thwéc khodng 0,5-1,5 mm sau khi
0 24-48 gio.

Pinh danh vi khuin phin 1ap bang phuwong
phap gidi trinh tw gen 16S rRNA v&i cip mbi
27F- 5-AGAGTTTGATCCTGGCTC-3’, 1492R-
5-TACGGTTACCTTGTTACGACT-3’ [15]. Khuén lac don
cia cac chung dwgc tang sinh trong 5 ml moi trueong
TSB (Himedia, An P6), G 28°C, lic 240 vong/phit, 24
gio. Dich tdng sinh qua dém (1 ml) dwgc dung dé tach
DNA bang b6 kit Thermo Fisher Scientific. Phan trng PCR
dwoc thye hién véi bo kit DreamTaq PCR Master Mix
2X. Thanh phan phan tng gdm c6 1 pl DNA, 0,2 uM mdi
moi (PhusaBiochem), 1X DreamTaq Green PCR Master
Mix trong téng thé tich 25 ul. Chwong trinh nhiét gbm
mot chu ky 94°C trong 5 phut, 30 chu ky v&i 94°C trong
30 giay, 60°C trong 30 gidy, 72°C trong 30 gidy, va mot
chu ky 72°C trong 10 phdt. Sdn phdm PCR dwogc kiém
tra trén gel agarose 1%. Két qua dién di duwgc quan sat
biang may chup anh gel dién di GelDoc-it2. S&n pham
khuéch dai duoc tinh sach bang bo kit Gene]ET Thermo
Fisher Scientific (M§). Khodng 200-300 ng/ul san pham
PCR d3 tinh sach va 1,6 uM moi twong ng dwgc dung
dé giai trinh tw bang BigDyeTM Terminator v3.1 Cycle
Sequencing Kit (Applied Biosystems, M§). Thanh phan
phén trng PCR BigDye gom 1 pl miu DNA, 1,6 uM mbi, 2
ul BigDye™ Terminator v3.1 va 1X dung dich dém trong
thé tich 20 pl. Chwong trinh nhiét goém 30 chu ky, nhiét do
bat cip 50°C va b sung thém budc kéo dai & 60°C trong
vong 4 phidt. Sdn phdm PCR BigDye sau d6 dwoc tinh
sach bang hon hop NaOAc 3M: EDTA 125 mM: ethanol
99% véity 1€ 1:1:25 va ethanol 70%, truedc khi dwoc gidi
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trinh tu trén dong may Genetic Analyzer 3500 (Hitachi).
Mbi doan trinh tw dwoc giai hai chiéu. Cac trinh tw dwoc
phén tich bang céng cu Align Sequence trong phin mém
MEGA 6 [16] va cong cu BLAST trén ngan hang gen NCBI.

2.2.2. Ngdm va thu hdi cdc cao chiét thdo mjc st dung
trong nghién ctru

Ngam va thu héi cao chiét thdo moc: Thado moc khod
dwoc xay nhuyén thanh bt min, ngdm trong dung moi
ethanol 70° (w/v: 1/10) trong 72 gi¢. Sau d6 dich chiét
dwocloc chan khong qua gidy loc Whatman c6 kich thuéc
16 25 um, tiép tuc ngdm kiét thao mdc lan hai véi ethanol
70°. T4t ca dich chiét dwoc cd6 quay chan khong (BUCHI
Labortechnik AG) & nhiét d6 50°C thu hoi ethanol, siy
khd cao chiét & 65°C dén khéi lwgng khong doi, sau do
cao chiét kho sé dugc hoa tan véi dung moi DMSO véi
nong do cudbi 0,5%. Tinh hiéu suit thu hoi cao chiét
nhw sau:

khGi lugng cao chiét khé (g)
Kkh6i lugng miu bot kho (g)

Hiéu sudt (%) = x100 [17]
2.2.3. Khdo sdt hoat tinh cao chiét thdo méc déi khdng
A. schubertii CL238

Khdo sat hoat tinh khang vi khuidn A. schubertii
CL238 cta cac cao chiét thdo moc bang phwong phap
giéng khuéch tan dia thach [18].

Cach tién hanh: Vi khuin A. schubertii CL238 dwoc
nudi cdy trong mdi trudmg TSB, lac 250 vong/phit &
28°C, thoi gian 24 gio. Ly tam 4.000 vong/phut, & 4°C,
trong 15 phdt thu cdn; huyén phu cin véi nwéc mudi
0,85% sao cho 0D600nm=0,5. Trai 100 ul dich vi khuin
A. schubertii CL238 trén moi truéng MHA dwoc hip
khir trung va dé dia petri véi dd day 4-5 mm. Sau do,
tién hanh duc 16 thach, duwdong kinh mdi giéng 8 mm.
Hut 30 pl cao chiét thdo moc sang loc dwoc pha lodng
& cac noéng dd 1, 5, 10, 15, 20, 25, 50, 75, 100 mg/ml
dwoc nhd vao giéng. Khang sinh Doxycyline (100 pg/
ml) va dung mo6i DMSO cho thi nghiém dwoc lam d6i
chitng cho thi nghiém. Tién hanh G & 28°C, trong thoi
gian 24 gio, ghi nhan dwong kinh vong khang khuin D
(mm) xung quanh bé mat giéng thach. Ching vi khuin
E. coli ATCC 25922 dwoc str dung song song d€ dam bao
chinh x4c cta thi nghiém. Ching vi khuin dwoc tang
sinh trong moi trwedrng LB 16ng hédp vo trung & diéu kién
37°C, 250 vong/phit, trong 24 gi¢. Sau do tién hanh cac
buéc thi nghiém twong tw nhw d6i véi ching vi khudn
A. schubertii CL238. Thi nghiém dwoc thwc hién lap
lai ba Ian.
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2.2.4. Bdnh gid ndng dé cao thdo mdc trc ché téi thiéu
va nong dé tiéu diét téi thiéu déi véi ching vi khudn
A. schubertii CL238

Khi biét dwoc ndng do bat dau xuit hién vong khang
khuin ctia cao chiét thdo moc, bat ddu khao sat nong do
trc ché tdi thiu ching vi khuln A. schubertii CL238. Tinh
nhay cam ctia vi khuén A. schubertii CL238 ddi véi mot
hop chit xac dinh dwa vao néng do &c ché tdi thiéu (MIC)
vanong do tiéu diét t6i thiéu (MBC). MIC 1a nong do thap
nhit trong diy néng dé thtr nghiém ctia mot hop chit co
kha nidng &c ché sy phat trién ctia vi khuin A. schubertii
CL238 sau mot thoi gian 0 xac dinh. MBC 1a nong do thip
nhatlam giam 99,9% lwong vi khuan A. schubertii CL238
ban dau. Cao thdo mdc dwoc danh gid ndong dé MIC nhidm
xac dinh néng dd cao ma & do trc ché dwgc 80% sw ting
tredng cta vi khudn A. schubertii CL238. Phwong phap
phalodng cac cao chiét bac hai trén dia 96 giéng dwoc st
dung dé xac dinh néng d6 MIC ddi v&i cao tong cla cac
thdo mdc ma c6 thé &c ché sy tang tredng cia vi khuin
A. schubertii CL238 (khong l1am ddi mau resazurin).

Tién hanh thwc hién khdo sat MIC nhw sau: hai ching
vi khudn A. schubertii CL238 va E. coli dwgc tang sinh
twong tw nhw & thi nghiém kiém tra khuéch tan dia
thach. Moéi treong MHB dwgc bom 100 pl vao cac giéng
tlr cOt thir 2 cla dia 96 giéng. Thao moc dwoc pha loang
nhw bang 1.

Bang 1. Nong dd pha loang cua cac cao thao moc trén dia 96 giéng.

Cao chiét 1 2 3 4 5 6 7 8 9 10

Nong do pha loang thdo mc &

dia 96 giéng (mg/ml) 1005025

125 625 312 15 078 039 0195

Dich vi khun sau d6 dwoc bom 100 ul vao mdi giéng,
& céac giéng ddi chirng sé thay thé bang dung moi DMSO,
Doxycycline (1.000 pg/ml). Cac dia 96 giéng trén dwgc
U trong diéu kién 24 gio, & 28°C. Sau d6 30 ul thuéc thir
resazurin 0,01% dwoc cho vao mdi giéng va quan sat sy
d6i mau dé danh gia MIC. Cac giéng c6 sw d6i mau tir
xanh sang hong cho thiy c6 su ting trwedng cla vi khuin
trong giéng.

Gia tri MBC la nong d¢ thap nhit trong day nong do
cta cac dich cao chiét c6 thé tiéu diét toan bd vi khuin
A. schubertii CL238. Ttr két qua cta thi nghiém, xac dinh
MIC miu & cic giéng khong lam d6i mau thudc thi
resazurin dwoc kiém tra d€ xac dinh MBC cuda cao thao
mdc bing phwong phap trai dia. 100 ul hdn hop tir cac
giéng kiém tra MIC khong chuyén sang mau hong dwgc
trai 1én moi trwong thach c6 nhiét do phu hop véi vi
khuan dwoc kiém tra, quan sat sy xuat hién cda vi khuan
sau thoi gian phu hop dé xac dinh MBC, thi nghiém dwoc
lap lai it nhat ba lan.
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2.2.5. Bdnh gid tinh an toan ctia cao chiét thdo mdc
chon Iloc

Cao chiét TK va OI dwgc hoa tan trong nwéc mudi
0,85% & hai nong dé6 1xMBC va 5xMBC, trung hoa &
nhiét d6 phong sau ba gio trweére khi tiém vao xoang bung
ca [19].

Thi nghiém gém: NT déi chirmg 4m, déi chirmng dwong
va bén nghiém thirc thdo moc 1xMBC (12,5 mg/ml)
va 5xMBC (62,5 mg/ml) cho hai loai thdo moc (TK va
0I). Mdi néng dd dwoc bo tri 10 ca/bé va lap lai hai 1an,
phwong phap tiém vao xoang bung v&i 100 pl/ca, doi
chirng dwong tiém nwéc mudi 0,85%. Thoi gian theo doi
triéu chirng va ghi nhan ty 1& ca chét trong hai tun.

2.2.6. Xdc dinh liéu gdy chét 50% (LD.,) ctia chiing vi
khudn A. schubertii CL238

Vi khudn A. schubertii CL238 dwgc tang sinh trén moi
truwedrng TSB, lac 200 vong/phut & 28°C trong 24 gid. Ly
tdm thu sinh khoi & 4.000 vong/phit, 20 phut, 4°C, rira
vi khu4n hai lan bang nwéc mudi 0,85% va diéu chinh
vé cac néng do (102 103 10* CFU/ml), xac dinh lai nong
do vi khuin bang phwong phap dém khuin lac trén dia
thach TSA. Tién hanh tiém xoang bung véiliéu 100 ul/ca
(10 ca/bé, 13p lai hai I4n), nghiém thirc d6i chirng dwoc
tiém nwdc mudi 0,85%. Ca dwgc ti€p tuc nudi trong bé
nhwa 60 1 véi hé thong cip/xa nwdce va thoi khi doc 14p.
Thoi gian theo ddi trong hai tuan.

Liéu gay chét 50% (LD, ) dwoc xac dinh theo cong
thirc: LD, =10**[20], trong d¢: a la s6 liiy thira ma tai d6
vi khuin gy chét thip nhit (trén 50%), x dwoc tinh dwa
vao coéng thirc: x=(Pa-50)/(Pa-Pu) véi Pala ty 1& chét cin
trén va Pu 12 ty 1& chét can dwdi cha litu giy chét 50%.

2.2.7. Phwong phdp xir Iy sé lidu

Dit liéu dworc trinh bay duéi dang gia tri trung binh +
dé 1éch chuin. Cac sd liéu ghi nhan va xtr Iy theo cac thuat
toan xac suat thong ké va vé biéu do ty 1é song/chét tich
liiy ctia cac thi nghiém bang phan mém GraphPad Prism
8.0 v&i mirc y nghia (p<0,05). Cay phat sinh loai, gia tri
bootstrap dugc xtr Iy bing phan mém MEGA 6.

3. Két qua va ban luan

3.1. Phan ldp va dinh danh chiing vi khudn
A. schubertii CL238

3.1.1. Phdn Idp chiing vi khudn A. schubertii CL238

Gan c4 l6c bi bénh xuAt hién nhiéu nét trang, duc -
day la biéu hién ton thwong dién hinh & co quan ndi tang
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khi ca bi nhiém khuan (hinh 1). Cac nghién ctru trudc
day da ghi nhan c4 16c nhiém A. schubertii thudmg c6
cac biéu hién bénh ly dic trung nhw gan swng to, hoai
tlr, xuat huyét dwdi da, dich tu trong xoang bung va tén
thwong nghiém trong & gan va thén [1, 9]. Nhitng diu
hiéu nay gitp dinh huwéng sém nguyén nhan gay bénh la
do vi khuén thudc chi Aeromonas giy ra.

(B)

(A)

T

Hinh 1. Giai phau bénh pham va phan lap vi khuan. (A) Gan c& c6
nhiéu nét trdng, duc; (B) Hinh dang khuan lac CL238 moc trén mdi
trwong TSA sau 48 gid cy ria.

Khuan lac ctia ching CL238 moc trén méi trueong TSA
sau 48 gi¢ cho thay dic diém hinh thai dién hinh: tron,
b déu, hoi 161, mau vang duc, dwong kinh 1-1,5 mm,
pht hop véi mé ta khuén lac cta A. schubertii trong cac
nghién ctru treée day [1, 10].

3.1.2. Pinh danh chiing vi khudn A. schubertii
CL238 bdng phwong phdp gidi trinh tw gen 16S rRNA

Aeromonas schubertii strain CDC 2446-81 (NR 037014.2)
Aeromonas schubertii strain ATCC 43700 (NR 119043.1)
Aeromonas schubertii strain LF1708 (MG593845.1)
Aeromonas schubertii strain WL-2 (JQ319029.1)
Aeromonas schubertii strain ZQ210706 (ON606288.1)
Aeromonas schubertii strain HYL2 (GQ844302.1)

Aeromonas schubertii strain CUVETASC03 (ON007120.1)

CL238 (Nghién ctru nay)

Aeromonas schubertii strain 186 (LN849808.1)

Aeromonas veronii strain YY01 (KY624577.1)

100 { Aeromonas veronii strain QB205 (FJ966348.1)
50 Aeromonas veronii strain GCA707 (HM209771.1)

Aeromonas hydrophila strain CIAHRT 11 (MG754418.1)

Hinh 2. Vi tri trong cay quan hé di truyén cta ching A. schubertii
CL238 trong nghién clru nay so vé&i cac trinh tw tham chiéu trén
GenBank. Cay quan hé di truyén cé do tin cay tdi da dwoc xay dung
cho viing gen 16S rRNA bang cach s dung mé hinh Kimura 2 tham sé
va 1.000 ban sao bootstrap. Cac gia tri bootstrap trén 50% dwoc hién
thi tai cac diém phan nhanh. Trinh tw gen tir nghién ctvu ndy dwoc xac
dinh la A. schubertii.

Cay quan hé di truyén (hinh 2) dwoc xay dung dua
trén trinh tw gen 16S rRNA c6 kich thwéc 1281 bp dwoc
so sanh véi cac chung vi khudn thudc chi Aeromonas,
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v&i gia tri bootstrap thé hién mirc do tin cy géc nhanh.
Két qua phéan tich cho thiy, ching CL238 c6 quan hé
gin giii v&i cac chung Aeromonas schubertii, cing nhanh
voi ching A. schubertii 186 (ma s6 LN849808.1) véi
gia tri bootstrap la 95. Cac chung A. schubertii (CDC
2446-81, ATCC 43700, LF1708, WL-2, Z20170706,
HYL2, CUVETASCO3) tao thanh mdt nhom cé giad tri
bootstrap dao dong tir 54 dén 99, cho thay day 1a nhém
ddng nhat vé mat di truyén. Chung CL238 nam gan cac
chiing nay ciing c6 gia thuyét rang né thudc cung lodi véi
A. schubertii. Trong khi dd, cic chling Aeromonas veronii
(YYo1, QB205, GCA707) tao thanh mot nhém riéng
biét véi gia tri bootstrap cao (gia tri 100), cho thiy sw
phén tach ré rang vé mit di truyén gitra A. veronii va
A. schubertii. Chung A. hydrophila CIAHRT 11 ndm &
nhanh ngoai.

3.2. Két qua déi khdng ctia ndm loai cao chiét thdo
moéc

3.2.1. Két qud ddnh gid khd ndng khdng khudn
A. schubertii CL238 bing phwong phdp giéng khuéch tdn

Két qua thu nhan hiéu suit cao chiét thdo moc dwoc
ghi nhan tai bang 2.

Két qua thu hoi cao chiét tlr nim loai thdo mdc cho
thiy, hiéu suat thu hoéi dao dong tir 12,00 dén 18,84%,
phan anh sy khac biét dang ké vé ham lwong chat chiét
xudt trong tirng loai nguyén liéu. Cao chiét LS trong
nghién ciru nay c6 hiéu suit thu hoi cao nhit véi 18,84%,

Bang 2. Hiéu suét thu héi ctia ndm loai cao chiét thao méc.

SHIENCEhIC thacinos g]f ;a]:(;lé) ::(:f ;;:glzg) g:slllng??;,)
1 LB 4,17 0,91 16,68
2 TK 3,78 1,99 15,16
3 ol 3,65 1,41 14,16
4 LS 4,71 1,12 18,84
5 XTL 3,00 085 12,00

cho thdy nguyén liéu giau cac hop chit cé thé hoa tan
trong dung moi ethanol 70%, trong khi két qua nghién
ctiu cia K.S. Lee va cs (2006) [21] v&i hiéu suét thu hoi
cao chiét trong ethanol 70% dat 8,16%. Sw khac biét nay
c6 thé phu thudc vao ngudn gdc, thoi gian thu hoach thao
moc. XTL cho hiéu suit thu hodi thap nhit 12,00%, c6 thé
do ham lwgng tinh dau va diterpenoid trong cdy thwong
ton tai & nong do thap va yéu ciu dung moi hodc diéu
kién chiét xuat dic biét hon dé dat hiéu qua cao. Ngoai
ra, cac cao chiét LB, TK va OI chira cac hop chit tanin,
phenolic va saponin cho hiéu suit thu héi trung binh tir
14 dén 16%. Sw khac biét vé hiéu suit thu héi gitra cac
nguyén liéu phan anh sy da dang trong thanh phan héa
hoc clia cac hop chit cling nhw mirc d6 twong tac vdi cac
dung moi chiét khac nhau.

K&t qua danh gia kha ning khang khuin bang phwong
phép giéng khuéch tan dia thach cta nim loai cao chiét
thdo mdc véi chung vi khuin A. schubertii CL238 dwoc
ghi nhan tai bang 3 va hinh 3.

Bang 3. Két qua dwong kinh vong vo khuén clia céc cao chiét thao mdc & cac néng dd khac nhau [22].

Pwong kinh vong vé kKhuan (mm)

Nong do (mg/ml)
LB TK oI LS XTL

100 21,50*+1,80 30,50°+4,33 25,67*+3,79 27,33%+0,76 22,67°+3,51
75 20,172£2,57 28,00°+4,58 22,00°+4,00 23,00°£3,00 21,50%£3,77
50 18,67°+3,33 25,67%+6,05 20,00°+3,46 19,67°+2,08 20,50°+3,91
25 16,17°+3,33 23,00°£6,08 18,00°+1,80 17,67°£0,57 18,00°+2,65
20 15,33%+2,31 21,83%£5,39 16,00°+3,46 14,33%+0,57 17,00°+1,50
15 14,00%°+2,00 20,17°+4,19 14,17%°+3,33 7,67°£6,66 12,67°+2,52
10 11,672+0,57 16,00°+4,00 12,50°+2,60 o° 4,00"°+6,93
5 9,00°+8,54 13,333,06 11,507+1,00 0P 0>

1 4.33*+7,51 3,67°£6,35 0° ob 0°

Cac ky tu trong ciing mét hang khac nhau thé hién sw khac biét cé y nghia thdng ké (p<0,05).
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Hinh 3. Hoat tinh khang khuan clia cao chiét trdu khéng déi v&i vi khudn A. schubertii CL238. (A) Ndng dd 100, 75, 50 mg/ml; (B) Néng do
25, 20, 15 mg/ml; (C) Ndng dd 10, 5, 1 mg/ml; (D) Bi chirng: Doxycycline (1.000, 100, 10 pg/ml) va DMSO.

Bang 4. Két qua nong do e ché tdi thiéu (MIC) va néng do diét

Thanh phin cao chiét thdo mdc thwong chia cac loai g 4. Ket ¢ X
khuan toi thieu (MBC)cua nam loai cao chiet thao méoc.

chat chéng oxy héa manh nhw flavonoid, tannin, saponin,

steroid [23]. Trong d6, dac biét nhém flavonoids (morin, ~ Thdo mdc MIC MBC MBC/MIC
mori-3-Olyxoside, morin-3-0-arabinoside, quercetin, TK 6,25 mg/ml 12,5 mg/ml 2
quercetin-3-0-arabinoside) c6 kha nang khang lai mot LB 6,25 mg/ml 12,5 mg/ml 2
s6 vi khudn giy bénh phd bién trén ca nwéc ngot nhw: o1 6,25 mg/ml 12,5 mg/ml 2
A. hydrophila, F. columnare, S. agalactiae... [24]. CAchop g 12,5 mg/ml 25 mg/ml 2
chat trén c6 tac dong trong viéc khang khuan thong qua 4. 12,5 mg/ml 25 mg/ml 5
viéc pha v thanh té bao, ngdn chin su tong hop protein Doxyeycline 15,62 pg/ml 31,25 pg/ml
va DNA, tkc ché tiét enzyme cua vi khuin [25]. Nubcvb tring  x .
3.2.2. Két qud ddnh gid néng do trc ché téi thiéu va  DMSO 0,25 ml 0,5 ml

ndng do tiéu diét téi thiéu (MBC)

Gia tri MIC ctia nam loai cao chiét d6i vdi vi khuan
A. schubertii CL238 dwoc mé ta trong hinh 4, phan anh
két qua danh gia in vitro vé kha niang khang khuin cua

cadc mau thir cao chiét & cac ndng dd phalodng khac nhau.

Néng 43 100 50 25 125 625 302 156 078 039 0,195
mg/mL .
TK
LB
(0)8
LS
XTL
DMSO
Doxycyline
Nudce vo tring R - 2 4 } % %A R ‘“./ -/, v,

Hinh 4. Banh gia in vitro kha niang khang khuan ctia nam loai cao
chiét vé&i vi khuan A. schubertii CL238.

&EOH%H%%E 68(7) 7.2026

Khi gia tri MBC/MIC<4, dich chiét thdo mdc dwoc xem
1a ¢6 kha nang diét khuin, trong khi gia tri MBC/MIC>4
chi cho thiy, tdc dung kim khu&n [26]. Dwa trén tiéu chi
nay, két qua nghién ctru cho thiy ca nam cao chiét déu
c6 gia tri MBC/MIC=2, chirng té tit ca cic loai cao chiét
déu c6 kha ning diét vi khuidn A. schubertii CL238. Dang
chu ¥, cac cao chiét LB, OI va TK c6 gia tri MIC/MBC la
6,25/12,5 mg/ml, thap hon so v4i LS va XTL véi MIC/MBC
l1a 12,5/25 mg/ml, minh ching hiéu lwc diét khuin cha
LB, OI va TK manh hon so véi hai cao chiét con lai.

3.2.3. bdnh gid tinh an toan ctia cao chiét thdo méc TK
va Ol trén cd léc gidng

Dwa trén két qua danh gia kha nang khang khuin
théng qua phwong phap giéng khuéch tan va gia tri
MIC/MBC, hai cao chiét TK va Ol da dwoc lwa chon dé
ti€p tuc danh gia tinh an toan trén ca 16c giong, khéng
chon LB vi tinh d6i khang in vitro khéng 6n dinh nhw
TK va OI. Két qua vé ty 1é song tich 1y (%) sau khi xt Iy
dwoc trinh bay & hinh 5.

10
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Hinh 5. Ty I& song tich Iy (%) cta ca I6¢ gidng sau tiém 6 bung voi
thao moéc TK va Ol & hai nong d6 1xMBC va 5xMBC.

Qua két qua danh gid tinh an toan cho thy, hai
loai cao chiét thdo moc TK va OI an toan 100% & noéng
do 1xMBC (12,5 mg/ml), déi v&éi nong dé6 5xMBC
(62,5 mg/ml) & cao chiét TK cé ty 1é s6ng 85£5% va &
cao chiét OI c6 ty 1& song 35+5%. Tai nghiém thirc OI
5xMBC, ty 1é ca chét cao tir ngay thir 2 va gidm din dén
ngay thir 6 va sau dé ngung chét, diéu nay cho thiy cao
chiét OI biéu hién ddc tinh cao & néong d6 5xMBC. Do
dé, cao chiét TK dwoc xac dinh c6 tiém nang rng dung
phong bénh dém tring ndi tang trén ca 16c gidng.

3.3. Xdc dinh néng d¢ gdy chét 50% (LDs,) chiing
vi khudn A. schubertii CL238 trén cd léc giéng

Sau thoi gian theo déi hai tufn, thi nghiém dwoc ghi
nhén va danh gia ty 1é chét tich Iy (%) tai hinh 6.

100

—— 0F CFUl

10° CF LUl

—_— 0 CFU

i B cloet ek Dy ()
Z
[ T
L3
*
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= PO}

13—
0

L -
—
=
[
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Naay
Hinh 6. Ty Ié chét tich lily (%) cta ca léc gidng sau cam nhiém v&i
A. schubertii CL238 & cac néng dé khac nhau biang phwong phap
tiém 6 bung.

Dua trén két qua ty 1& chét tich liy duoc trinh bay tai
hinh 6, nong do gay chét 50% (LD,,) cua chung vi khuén
A. schubertii CL238 trén ca 16c giong dwgc xac dinh la
1,7x10? CFU/ml. So sanh vé6i cac nghién ctru trwdce cho
thdy LD, trong nghién ctru nay thap hon dang keé. Cu thé,
Y.F. Chen va cs (2012) [9] x4c dinh LD, cia ching
A. schubertii trén c4 16c Channa maculata dao dong trong
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khoang 1,4x10*6,4x10°% CFU/ml. Twong tw, T.T. Dung va cs
(2019) [1] ghinhan LD,  ctia hai chling vi khuan A. schubertii
SCL30 va STC56 trén ca l6c giéng lan lwot 1a 6,59x103
CFU/ml va 8,12x10° CFU/ml. Ngoai ra, x4c dinh LD clia
chung A. schubertii HNL.6.1T la 3,32x10* CFU/ml [10]. Gia
tri LD, trong nghién ctru hién tai thap hon c6 thé dwoc ly
gidi bdi hai yéu t6 chinh. Thir nhat, ca 16c giong st dung
trong thi nghiém c6 kich c& nhé hon (7 g/con) so véi cac
nghién ctru trudre d6 (9-20 g/con), khién chiing dé man cam
hon v&i vi khudn. Thi hai, doc Iwc ctia vi khuln A. schubertii
c6 xu huéng gia ting theo thoi gian, c6 thé do sw xuit
hién ngay cang nhiéu chiing khang khang sinh. Cac ching
A. schubertii gan day da khang 8/11 loai khang sinh dworc
khdo sat, véi 100% chung thé hién kha nang khang it nhat
hai loai khang sinh tr¢ 1én, cho thiy nguy co lan truyén gen
khang sinh ngay cang gia tang [14].

4. Két luan

Trong nghién ctru ndy, chung vi khuin gy bénh dém
trang ndi tang trén ca 16c (Channa sp.) da dwoc phan lap
va dinh danh théng qua gidi trinh tw gen 16S rRNA la
A. schubertii.

Nam loai cao chiét thwc vat gom LB, TK, OI, LS va
XTL dwoc danh gid kha ning khang khudn théng qua
phwong phap khuéch tan trén dia thach va xac dinh gia
tri MIC/MBC. Trong d6, trau khong dwgc xac dinh lai
loai cao chiét c6 tdc dung khang khuin tét, 6n dinh va
an toan cho vat chti nhat. Nong d6 gay chét 50% (LD,)
cua ching A. schubertii CL238 trén ca 16c giong dworc xac
dinh 12 1,7x10% CFU/ml.
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