® Nghién ctru - Ky thuéat

Nghién ctru kha niang khang vi sinh vat ciia
cac chiing vi khuan cong sinh v6i tuyén tring
ky sinh gay bénh cOn trung Steinernema sp.
TD3 phan lap tir Tam Do, Vinh Phuc

Hoang Thi Bich'. Nguyén Thi Phuong',

Pham Ngoc Tuyén’, Lé Thi Mai Linh®, Phan Ké Long’

bat van dé

Ngay nay, nh& sy ¢c6 mat cla nhiéu khang
sinh cé tac dung diét khudn manh nén da gép
phan gidi quyét duoc nhiéu bénh nhiém tring
mac phai. Tuy nhién ty 1& d& khang khang sinh
clia vi khudn dang ngay cang tang cao (& My:
khoang 70%)"? Chinh vi vay, ngoai nhirng
khang sinh tdng hop. khang sinh ban téng hop.
khang sinh tw nhién dang co mat trén thi trudng
thi nganh céng nghiép dugc phém dang tim
kiém nhirng chat khang vi sinh vat tr nhing
ngudn gbdc khac vira co hiéu luc cao. vira co
hoat phd rong ma lai than thién véi méi treeng.

Cac vi khuan cong sinh v&i tuyén trung ky
sinh gay bénh vai cén trung (Entomopathogenic
Nematodes - EPN) dang la déi tvong nghién
cru moi cla cac nha khoa hoc vé khd nang
" sinh chat khang khuén, khang ndm khi ching ¢co
kha nang ngan chan cac vi sinh vat khac xam
nhap vao xac chét con trung vat chld nham bado
vé ngudn thirc &n cho tuyén tring. Chinh vi vay.
tién hanh nghién ciru phan lap cac vi khuan
céng sinh tuyén trung Steinernema sp. TD3 tu
Tam Bao, Vinh Phuc v&i mong mudn tim kiém
nhirng ching vi khudn cé kha nang khang
khuan, khang ndm hoat phd réng va hiéu luc
cao phuc vu trong y duoc va ndng nghiép.

Vat liéu va phwong phap nghién
clru

Vat lidu

Tuyén trang

Tuyén trung Steinernema sp. TH3 phan lap &
Tam Bdo. Vinh Phlc: au trung budm sap Ién
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“Vien Hoa hoc cac Hop char thién nhién:
T Quit phdr rien KH&CN Quoc gia.
S Vien Sinh thei va Tai nguyén sinh v

(Galleria mellonelia) (BSL) do phong Tuyén
tring hoc — Vién Sinh thai va Tai nguyén sinh
vat - Vién KH&CNVN cung cap.

Vi sinh vat kiém dinh (VSVKD)

- Vi khudn Gram (-): Escherichia coli ATCC
25922

Pseudomonas aeruginosa ATCC 25923

- Vi khuan Gram (+): Bacillus subtilis ATCC
27212

Staphylococcus aureus ATCC 12222

- N&m soi: Aspergillus niger (439)

Fusarium oxysporum (M42)

- N&m men: Candida albicans (SH 20)

Saccharomyces cerevisiae (ATCC 7754)

Moi trveerng

Méi triwong phéan Iap vi khudn céng sinh
(Méi trierng NBTAY!

Tryptone 1%, cao ndm men 05%. NaCl
0,5%, bromothymon blue (BTB) 0.0025%.
triphenyltetrazolium chlorid (TTC) 0.004%. agar
1.5%, pH7.

Khe trung & 1atm/30 phat. @& ngudi moi
trréng < 50°C moi bd sung TTC

Méi triedng nudi cay vi khuén céng sinh
(Méi trrong LBYY

Tryptone 1%, cao nam men 0.5%. NaCl
0.5%. agar1.5%, pH7

Kh trung & 1atm/30 phut

Méi treong nubi cay vi sinh vat kiém dinh
(VSVKD)

- Méi truong MPA (dbi véi vi khudn)

Cao thit 0,3%. pepton 1%. NaCl 0.5%. agar
1.5%. pH7
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Khtr trung & 1atm trong 30 phat

- Mbi tredng Sabouraud (dbi véi ndm)

Glucose 3%, pepton 1%, 3, agar 1,5%; pH
5-6.

Kh tring & 0,8 atm trong 30 phut.

Cac phwong phap nghién cru (3.4.9)

Phwong phap xam nhiém tuyén trang vao
4u trung BSL

Au trung xam nhiém (IJs) thuong dwoc bao
quan lanh & 12 -14°C nén trwde khi nhiém nén dé
IJs &m dan 1&n ti nhiét dé phong (20 — 24°C).

Tién hanh gay nhiém khoang 50-60 tuyén
trung/au tring BSL. D& trong téi & 25-28°C. Sau
24, 48h Thu nhi*ng au trung BSL da chét dé
phan lap VKCS va thu IJs bang phuong phap
Whitetrap dé gitr ngudn tuyén trung cho cac
nghién ciru tiép theo.

Phwong phap phan lap vi khuan céng
sinh

Au trung bwédm sap Idn chét sau 24 -48h
dwoc chuyén vao mét cbe thuy tinh va rira bang
coén 70% trong 5 -10 phut. M& xac chét bang
panh kep 16t nhe phén lwng cla xac sau, chuy
khéng lam v& ruét &u trung bwdm sap ion dé
tranh nhiém. Dung que cay véng da vo trung
dwéi ngon Ira dén con lay mot giot huyét trong
réi cay zic zac trén dia petri c6 chira moi truwdng
NBTA. Nudi cay trong td &m & 30°C, sau 24 - 48
h quan sat khuan lac thu dwoc.

Phwong phap thw sor bd hoat tinh khang
VSVKD

Vi khudn coéng sinh dwoc cay trén méi
trwong NBTA va nudi trong ti am 30°C, 48-72h.
Dung khoan nut chai duc ldy cac théi thach
chtra VKCS trén bé mat, dat chung vao dia petri
co chtra 2% VSVKD. Dé cac dia nay trong tl
lanh 12h cho chéat khang sinh khuyéch tan vao
moi treong thach, sau do dat vao ti am 37°C
déi voi vi khudn, doc két quéd sau 24h; ti &m
30°C déi voi ndm va doc két qua sau 48h. Hoat
tinh khang VSV duoc xac dinh theo dwong kinh
vong vo khuan (D-d, mm): D la dwéng kinh vong
vo khudn, d 1a dwong kinh thdi thach.

The hoat tinh khang VSVKD bang
phwong phap duc 16 thach

Cac ching VKCS duwoc nudi trong moi
treong LB, phan phdi moi treong ¢o chira 2%
VSVKD vao dia petri day khoang 0,8 -1 cm. Xay
khoé mat thach trong box cay 45 phut. Sau do,
dung que duc 16 co6 dwong kinh 1cm duc 16
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trong dia thach. Bom dich nudi cdy cac ching
VKCS tuyén trung da ly tam vao 16 thach sao
cho dich khéng tran lén miéng 16. Dé cac dia
thach vao trong ta lanh 4°C trong 12h dé cho
dich nuéi cdy khuéch tan vao thach. Sau dé,
chuyén cac dia thach sang td am 37°C/24h voi
vi khuén va 30°C/48h dbi v&i ndm men. Quan
sat va do vong vé khuédn xung quanh 16 thach.

Kha na&ng khang khudn va khang nam gay
bénh dugc xac dinh bang hiéu s (D-d) gitra
duéng kinh vong vé khuan (D) va dwdng kinh
cla l6 thach (d).

Phwong phap tiach chiét hoat chat khang
VSVKD

- Thu nhan can chiét tir dich |én men cua cac
ching VKCS

Tién hanh lén men 500 ml dich v&i 5 % dich
men gidng trong 3 ngay & 30°C. Thu dich nuéi
chy va chiét 3 lan & nhiét d6 phong véi dung
mo6i ethylacetat (EtOAc) theo ty 1€ 1:1. Loai bd
dung maéi dé thu dwoc can chiét EtOAC.

- Xac dinh hoat tinh khdng VSVKP cua céan
chiét EtOAc theo phuong phép pha lodng lién tuc

Hoat tinh khang vi sinh vat cla can chiét
EtOAc duwoc tién hanh trén phién vi lwong 96
giéng (96-well microtiter plate) theo phwong
phap pha loang lién tuc cia Vanden Bergher va
Viietlink .

- i chirng dwong:

+ Ampicilin cho vi khudn Gr (+)

+ Tetracylin cho vi khuan Gr (-)

+ Nystatin hodc Amphotericin B cho ndm soi
va nam men.

Khang sinh pha trong DMSO 100% v&i néng
dé thich hop: Ampicilin 50nM, tetracylin 10 mM,
nystatin 0,04 mM

- B6i chirng am: Vi sinh vat kiém dinh khéng
trén khang sinh va chét thee.

- Tién hanh thi nghiém:

Cac ching kiém dinh duoc hoat hoa va pha
loang t&i néng d6 0,5 don vi Mc Fland roi tién
hanh thi nghiém trén céc phién thi nghiém.

Ching cé hoat tinh sau sang loc ban dau
duoc pha loang theo cac thang néng do thap
dan, tir (5-10) thang néng do dé tinh gia tri ndng
ds tdi thieu ma & dé vi sinh vat bi ¢c ché phat
trién gan nhu hoan toan.

Mau thé c6 MIC < 200 ug/ml; mau tinh co
MIC < 50 pg/ml la cé hoat tinh.
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Két qua va thao luan

Phan lap vi khuan cong sinh vé&i tuyén
.trung Steinernema sp.

Gay nhiém IJs cla tuyén trung Steinernema
sp. TD3 phan lap tr Tam BDao ~ Vinh Phuc cho
BSL véi mat do 50-60 IJs/sau. K&t qua cho thay,
sau 24h thi sau bét dau chét, xac au trung BSL sé
co mau vang nau, khéng co mui théi va mém, dai
khi gép bang kep va ty 1& chét 1a 100% sau 48h.

Cac xac &u trung BSL dwoc s dung dé
phan lap VKCS. Trong nhiéu lan 1&p lai, thu
duoc cac vi khuan & 2 pha:

- Pha so cap co dac diém: khuan lac tron 16i,
mau xanh la cay, mép vién co rang cua. Khi cy
trong méi trrong NBTA cd chira 0,8% agar thi cac
vi khuén cé kha nang di dong nén tao nhu dong
(swamming) xung guanh khuéan lac. Ving quanh
khuan lac trong, mét phan agar bi bién mau .

- Pha thiv cAp co dac diém: khuan lac tron, ibi
va mau dd nau sam. khong tao thanh vong vung
trong sudt xung quanh khuan lac khi cdy trong
mdi trwdng chira 0,8% agar.

Theo cac nghién clru trwdc day, chi cé
nhitng khuan lac & pha so cap la cé kha nang
sinh cac san pham trao ddi chat thi» cap nén
duwoc chon cho cac nghién clru tiép theo.

Hinh 1: Pha so cép ctia VKCS

Hinh 2: Pha thir cp cta VKCS

Sang loc so bé kha nang khang VSVKD

Cac ching VKCS & pha so cap duoc thi
kha nang khang 8 ching VKKB theo phuong
phap thoi thach. Két qua dwoc chira & bang 1.

Bang 1: Két qua kiém tra so bo kha nang khang VSVKP cla céc ching VKCS

Hoat tinh khang VSVKD (D-d, mm)

Ching Vi khuan G (-) Vi khuan Gr (+) Nam men Nam méc
E. coli P. aeruginosa S. aureus B. subtilis C. albicans S. cerevisiae A. niger F. oxysporum

XTD 1 - - - -

X1o 2 - - + +

X193 ++ + +++ - + ++ ++
o X1p 4 - - -+ +++ ++

X1p 5 ++ + + ++ -

Xip 6 + - - - +

Xvp 7 - - - - - - -

X1p 8 +++ + +++ +++ + +

X 9 - - - -

X1 10 ++ - - ++ + - ++ +++

Xmp 11, +++ - ++ ++ + + -
_Xm 12 -

X9 13 ++ + - +

Xyp 14 +++ - ++ ++ ++ +

X710 15 - - - - - -

X1p 16 - - - - + e+ -

X 17 - - ++ ++ - ++ ++
- X1p 18 +++ - +++ +++ - +++ +++
_')(”TD 19 ++ + + +
X920 :

Ghi chi: D: Buong kinh vong vo khuén; d: duong kinh thdi thach, -: Khdng ¢ hoat tinh; ++: Hoat tinh kha
manh (5 mm <D-d< 10 mm); +: Hoat tinh yéu (D-d<5 mm): +++: Hoat tinh rat manh (D-d>10 mm)
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. Két qud & bang 1 cho thay trong tdng cong
20 chung phan lap duoc thi c6 dén 14/20 ching
VKCS c¢6 kha nang khang tir 1 dén 8 loai
VSVKD. Trong 20 x 8 = 160 lan th(r thi ty lé
dwong tinh la 56/160 = 0,35%. Diéu nay chirng
t6 tiém nang khang VSV gay bénh cua cac
ching VKCS v¢i Steinernema sp. TD3. Dang
chu y la cac chung VKCS khang manh vé&i cac
chang vi khuan E. coli; B. subtillis, S. aureus, A.
niger va F. oxysporum; khang yéu hodc hau nhu
khéng c6 kha nang khang dvoc P. aeruginosa,
va 2 chiing ndm men.

Trong sb 20 ching da phan lap, Iwa chon
duoc 5 ching c6 hoat tinh khang khuén, khang
nam tét (khang tir 5 loai VSVKD tré 1én) la Xrp3,
X168, X110, X1p14, X1p17, X1p18 dé tién hanh
cac nghién clru tiép theo.

Kha nang khang VSVKD biang phwong
phap duc 16 thach

Cac ching vi khuan cdng sinh duoc nudi céy
trong méi trvong LB 18ng, & 30°C, sau 3 ngay ly
tam, lay dich trong va th® hoat tinh béng
phwong phap duc 16 thach. Do duwdng kinh vong
phan giai thu dwoc két qua chira & bang 2.

Bang 2: Kh3 ndng khang khuén, khang ném ctia vi khudn céng sinh

Hoat tinh khang VSVKD (D-d, mm)

Ching E.coli  P.aeruginosa S.aureus B.subtilis C. albicans S. cerevisiae A. niger F.oxysporum
X103 15 3 19 0 0 3 10 9
X198 18 6 18 17 0 0 5 4
X110~ 14 0 0 13 6 0 12 18
Xro11 20 0 12 16 0 7 4 4
Xr1p14 18 0 13 15 0 0 12 4
X018 22 0 21 22 0 0 17 18

Két qua tlr bang 2 cho thay cac ching VKCS

phan 1ap duoc déu la nhitng ching khang~.

VSVKD manh. Bac biét 1a ching X518 co kha
nang khang manh v&i 5 ching VSVKD va duoc
st dung cho cac nghién clru tiép theo.

Thu nhan can chiét tir dich 1én men cua
cac chung VKCS

Tién hanh lén men 500 ml dich v&i 5% dich
men gidng X518 trong 3 ngay & 30°C. Sau do

chiét voi ethylacetat (EtOAc) thu dwoc can chiét |
EtOAc c6 mau vang nghg, thu duwoc
0;96g/500m! dich 1én men.

Hoat tinh khang VSVKD tir can chiét EtOAc

Mau can chiét EtOAc duoc glti téi phong
Sinh hoc thic nghiém - Vién Hbéa hoc cac Hop
chéat thién nhién dé thi hoat tinh bang phwong
phap pha loang lién tuc trén phién vi lvgng 96
giéng. Két qua duoc chira & bang 3.

Bang 3: Hoat tinh khang VSVKP ttr cdn chiét EtOAc

Néng dé trc ché téi thiéu (MIC: ug/mi)

Chan

g E.coli P. aeruginosa S. aureus B. subtilis C. albicans S. cerevisiae A. niger F. oxysporum
X7p 18 50 - 50 50 - 100 100
Mau Xrp 18 la ching c6 biéu hién hoat tinh Summary

cao khang 5/8 VSVKD va phu hop voi cac két
qua nghién ctru dinh tinh.
Két luan

Tlr mau tuyén trung Steinernema sp.TD3
phan lap tir Tam Dao, Vinh Phuc da phan lap
dwoc cac chling vi khuan cong sinh cé kha nang
khang khuan, khang ndm manh.

Pa the hoat tinh khang vi sinh vat clda cac
chiing vi khuan céng sinh va tim dwoc ching
X118 c6 kha nang khang manh v&i 5/8 loai vi
sinh vat kiém dinh véi néng dé (rc ché téi thidu
MIC < 100 pg/ml.

TAP CHi DUQC HQC - 172011 (SO 417 NAM 51)

20 strains of symbiotic bacteria (bacterial
symbionts) on the entomopathogenic nematode
species Steinernema sp. TD3 found in Tam Dao
(Vinh  Phuc) were isolated. Laboratory
evaluation detected Xrp18 strain having high
antimicrobial potential against 5/8 fungal and
bacterial species with MIC < 100 ug/m! (crude
extract). These bacterial strains should be
subjected to further study for isolation of active
compounds.

Keywords: Antimicrobial, entomopathogenic
nematodes, symbiotic bacteria.
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