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Tom tat

Hiéu qua khang vi sinh vat ciia cao chiét toan phan trong méi truong VY/3 cua 43
chung niém khuén duoc phan 14p tai Viét Nam duoc khao sat trong 5 chung vi khuan:
MSSA, MRSA, S. faecalis, E. coli, P. aeruginosa, 5 chang vi nim bao gém A. niger,
Penicillium sp., Mucor sp., Rhizopus sp. va C. albicans sir dung phwong phap giéng
khuéch tan. Co 41/43 (95,3 %) mau thir thé hién hoat tinh khang it nhat mot vi sinh vat
thir nghiém, hoat tinh trén cac chung ndm soi (dao dong tir (48,8-69,8) % & 4 chung
nam) cao hon trén vi khuan, kha ning Gc ché vi khuan Gram duong tét hon Gram am.
Hai chiing NC02, NC11 (thudc chi Myxococcus) thé hién kha nang wc ché cao da dugc
xéc dinh gia tri MIC bang phuong phap vi pha lodng trén dia 96 giéng. Trong dé, nong
d6 rc ché t6i thiéu cuia chung NCO02 cao nhit vai (4 va 32) ug/mL ddi véi A. niger va
C. albicans. Gia tri MIC ctia ching NC11 1a 32 pg/mL wc ché C. albicans va A. niger.
Hai chung tiém ning nay co thé sir dung trong cac nghién ctiu tiép theo dé xac dinh
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1 it van dé

Niém khuén 13 nhitng truc khuan Gram am thudc bo
Myxococcales, phan bd phd bién trong chat nén ty
nhién nhu dat, nudc, gd, vo va la cdy muc nat, phan
cua dong vat an co hoang da [1].

Niém khuan c6 kha nang san xuét cac chat chuyén hoa
thir cdp c6 nhiéu hoat tinh sinh hoc nhu khang ung
thu, khang khuén, khang nam, khang sbt rét, trc ché
mién dich va khang virus voi co ché tic dong doc
nhat, riéng biét cho bd Myxococcales. Cac chat
chuyén hoa tir niém khuan thé hién nhiéu hoat tinh
sinh hoc khic nhau, chu yéu la khang nim, khang
khuan, phan anh tinh canh tranh cia ching trong méi
truong séng ty nhién [2,3]. Hau hét cac hop chat
khing nidm dugc phan 1ap nhu leupyrrin A,
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ambruticin, jerangolid, soraphen A hay stigmatellin A.
Ngoai ra, corallopyronin A, sorangiacin A,
myxovirescin, thuggacin A dugc biét dén voi kha
ning khang khuan theo nhiéu co ché khac nhau. Cac
chét chuyén hoa thir cAp tir niém khuan cé cu tric da
dang nhu: macrolid, polyen, a-pyron, isoquinolein,...
trong d6, khoang 40 % cac hoat chat s¢ hitu ciu triic
MGi, co tiém ning trong nghién ctru va phat trién
thudc mai [4].

Céac nghién ctu vé& niém khuin tai Viét Nam chua
dugc quan tAm nhiéu, huéng nghién ctru phéan 1ap va
sang loc cac ching niém khuén dinh huéng phan tich
cac chat chuyén hoa thir cap c6 hoat tinh sinh hoc lai
chua dugc tién hanh. Do d6, nam 2020 - 2021, nhém
nghién ctu cua chung t6i dd tién hanh phan 1ap cac
chung niém khuén c6 ngudn géc tir dit thu thap trong
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nuéc. Tong sb 43 ching myxobacteria dugc phan 14p
thanh cong tir dat bing cach sir dung 3 phuong phap
phan 1ap co ban. Pinh danh so bd xac dinh cac ching
phan 13p thuoc 4 chi: Chondromyces (2),
Corallococcus (17), Cystobacter (2) va MyxococcUs
(17), thuoc 2 phu b Cystobacterineae va
Sorangiineae [5]. Trong nghién ctu nay, ching toi
tiép tuc sang loc hoat tinh khang vi sinh vat cac cao
chiét tir niém khuén, lam can ctr dé tuyén chon cac
chung tiém nang. Tiép theo, phuong phap vi pha
lodng trén dia 96 giéng s& duoc sir dung dé xac dinh
gia tri nong d6 uc ché téi thiéu cua cao chiét cac
ching nay. DT li¢u thu dugc s&€ mo ra hudng nghién
ctru sau hon vé cac chat chuyén hoa thir cap tir cac cao
chiét c6 hoat tinh manh.

2 Pbi tuong va phuong phap nghién ciru

2.1 Dbi tugng nghién ciru

2.1.1 Mau nghién ciru

Tong cong 43 chung niém khuan ké thura tir két qua
nghién cuU clia cung nhom tac gida (2021) da duoc
phan 1ap tir cac mau dt thu thap ¢ cac tinh, thanh Viét
Nam [5].

2.1.2 Vi sinh vat thir nghiém

Cac vi sinh vat dugc s dung trong nghién clru nay,
gom: Staphylococcus aureus ATCC 25923 nhay cam
methicillin  (MS), Staphylococcus aureus ATCC
43300 dé& khang methicillin (MR), Streptococcus
faecalis ATCC 29212 (Sf), Escherichia coli ATCC
25922 (Ec), Pseudomonas aeruginosa ATCC 27853
(Pa), Candida albicans ATCC 10231 (Ca),
Aspergillus niger ATCC 16404 (An), Penicillium sp.
(Pe), Mucor sp. (Mu) va Rhizopus sp. (Rh).

2.1.3 Mai truong

Mai truong thach VY/2, Brain heart infusion (BHI -
Merck) va thach Sabouraud dextrose (SDA - Merck)
dugc str dung dé hoat hoa, ting sinh 1an lugt cho niém
khuan, vi khuan va vi nim thir nghiém. Thach Mueller
Hinton (MHA - Merck) duogc sur dung cho sang loc
hoat tinh khang khuan, khang ndm va MHA bd sung
glucose 2 % cho sang loc hoat tinh khang C. albicans.
Canh thang Muller Hinton (MHB - Merck) dugc dung
dé xac dinh ndng d6 uc ché téi thiéu (MIC) cua cac
chang tiém niang. Mbi truong VY/3 dugc sir dung dé
nudi cay cac chung niém khuan.

2.1.4 Dung mdi - hoa chét

Methanol, aceton (Xilong, Trung Quéc), dimethyl
sulfoxid (DMSO, Xilong, Trung Qudc), resazurin
(Sigma, Mi).

2.2 Phuong phap nghién cuu

2.2.1 Nubi cay thu cao chiét toan phan

Céc chung da tinh khiét dugc hoat hoa trén moi
truong VY/2, sau d6 nudi cdy trong 400 mL méi
truong VY/3, pH = 7.6 (men banh mi 5,0 g/L,
CaCl,.2H,0 1,0 g/L, acid 3- (N-morpholino)
propanesulfonic 10 mM, cyanocobalamin 0,5 mg/L)
[6], co bd sung (1-2) % nhya hip phu Amberlite
XAD, dugc lic trén may lic orbital Labwit (Uc) véi
téc 4o 180 vong/phut trong 14 ngay, & nhiét dd phong.
Sau d6, nhua duoc tach riéng bang cach ray va chiét
lan luot véi 200 mL aceton va 100 mL methanol trong
2 gio, ti 1€ 1:20 hoac 1:10 (g nhya/10 mL dung moi).
Dich tiép tuc duoc cb loai dung mdi ap suat giam &
nhiét d6 40 °C dé thu cao chiét toan phan.

2.2.2 Sang loc hoat tinh khang vi sinh vat

Thuc hién theo phwong phap giéng khuéch tan [7].
Cao chiét dugc pha lodng trong DMSO sao cho gi6i
han nong d6 DMSO khéng qua 10 %. Vi khuan thu
nghiém duoc hoat héa trén méi trudng BHI, tir 3 dén
5 khuan lac dugc phan tan vao dung dich NaCl 0,85 %
dat d6 duc tuong duong McFarland 0,5, huyén phu vi
khuan tuong dwong (1-3) x 10® CFU/mL. Tuong tu,
cho 1 mL dung dich NaCl 0,85 % vao 6ng nghiém vi
nim dugc hoat hoa trén méi trudng SDA, ca nhe bé
mit dé liy bao tir rdi cho dich treo ndm vao eppendorf
vo trung. Sau khi dé ling 3 phut, hat 13y 16p dich treo
phia trén va diéu chinh v& d6 duc tuong duong
McFarland 0,5, huyén phu vi nim twong duong (1-5)
x 10° CFU/mL. Dung que bong v6 tring trai déu 1én
mdi truong MHA (MHA va 2 % glucose ddi véi thir
nghiém hoat tinh khang C. albicans). Sur dung 6ng
inox vo tring dudng kinh 6 mm duc cac giéng trén dia
MHA va tai vao mdi giéng 80 uL cao chiét. Bia duoc
1 & (35-37) °C trong (24-48) gio tuy chung vi sinh vat
thir nghiém.

2.2.3 Xac dinh ndng do wc ché tdi thiéu bang phuong
phép vi pha loang

Céc ching niém khuan thé hién hoat tinh ndi bat &
Muc 2.2.2 s& dugc tiép tuc duogc xac dinh gia tri nong
do uc ché toi thiéu (MIC) bang phwong phép vi pha
loang [7]. M6i truong long MHB duoc st dung cho
cac chung vi khuan va nam soi, MHB b6 sung glucose
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2 % duoc st dung cho nim men C. albicans. Vi sinh
vat dugc diéu chinh v& mat do tuong dwong (1-2) x
10° d6i vai vi khuan, (2-10) x 10° d6i voi C. albicans
va (0,6-2) x 10° d6i v6i nam soi. Trén dia 96 giéng,
dung dich cao chiét duoc pha trong DMSO sao cho
nong do cao trong giéng 1 1a 1 024 pg/mL, tiép tuc
pha lodng theo nguyén tic 1/2 dé thu dugc diy nong
do6 giam dan tir giéng 1 dén 10. B6 sung 30 pL
resazurin nong d6 0,15 mg/mL lam chét chi thi cho
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kha ning séng cua té bao va 50 pL vi sinh vat thu
nghiém, dia dwoc u & 30 °C (vi ndm) va 37 °C (vi
khuan, nim men). Poc két qua sau (16-48) gio.

3 Két qua va ban lun

3.1 Sang loc hoat tinh khang vi sinh vét

Két qua sang loc hoat tinh khang vi sinh vat caa mot
sb cao chiét trén moi truong VY/3 thé hién hoat tinh
cao duoc thé hién trong Bang 1.

Bang 1 Hoat tinh khang vi sinh vat ciia mot s cao chiét trén moi trudng VY/3

Chiing Puong kinh vong tc ché (mm)

MR MS St Ec Pa Ca Mu Rh Pe An
NCO01 13,5 13 13 - - 14 - 15 27
NCO02 14 9 10 - - 26 30 30 20 60
NCO04 13 14 10.5 - - 13 12,5 - 12,5 17
NCO06 - - - - - - 16 18 - 24
NCO07 15 17 - 12 - - - - 20 17
NCO08 15,5 24 13 - - 23 30 - 24 36
NCO09 15 16 14 - 10 14 13 - 20 12
NC11 - 11 10 - 9 36 30 11 46 30
NC14 - - - - - - 26 22 - 26
NC16 17 17.5 135 - 11 - - - 14 -
NC17 - 9 - - - 16 18 - 18 28
NC18 - - - - - 15 24 18 - -
NC19 - - - - 10 - 24 28 - -
NC20 - 12 10 11 - 15 14 19 23
NC21 14,5 15 16 - 10 11 13 - 14 13
NC22 14 14 11 - - 12 11 - 14 14
NC24 15 16 15 - 14 14 16 11 19 14
NC28 - - - - - - 18 22 - -
NC31 - - - - - - 18 12 - 24
NC33 11.5 10 - - - 12 125 - 13 12
NC34 15 9 - - 10 - 11 - - -
NC35 - - - - 10 15 - 20 - -
NC36 - - - - 11 - 28 32 - -
NC38 - - - - - 15 28 18 - 42
NC39 - - - - - - 14 20 - -
NC40 10 - - - 12 - 14 11 23 28
NC41 - 11 - - 9 - 25 13 - -
NC42 - - - - - - 30 20 16 -

Ghi chi: MS: MSSA, MR: MRSA, Sf: S. faecalis, Ec: E. coli, Pa: P. aeruginosa, Ca: C. albicans, Mu:
Mucor sp., Rh: Rhizopus sp., Pe: Penicillium sp., and An: A. niger

Két qua sang loc bang phuong phap khuéch tan
giéng thach cho thdy, c6 41/43 (95,3 %) cao chiét
toan phan trong méi trudng VY/3 thé hién hoat tinh
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khang it nhat mét vi sinh vat thir nghiém. Cac ching
niém khuin chu yéu cé hoat tinh khdng nim soi
(48,8-69,8) % sb chung khang nim soi, trong dé
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duong kinh vong khang nidm dao dong khoang (11-
60) mm, trong do, 69,8 % cac chung khang Mucor
sp., 59,1 % khang A. niger va thap nhat 1a 48,8 %
khang Rhizopus sp. Véi ching nim men C. albicans,
s chung thé hién hoat tinh @c ché twong ddi thap,
chi chiém 30,2 % véi dao dong vong wc ché tir (11-
36) mm. Hoat tinh khang vi khudn Gram duong
(25,6-39,5) %, voi duong kinh vong khang dao dong
tir (9-24) mm. C6 27,9 % sb ching thé hién hoat tinh
khang P. aeruginosa vagi vong khang tu (9-14) mm,
trong khi chi c6 4,7 % tirc 2/43 chung co6 su khang E.

coli véi vong khang chi (11-12) mm, Bang 1 va
Bang 2.

Nhu véy, c6 thé thay rang hoat tinh khang vi sinh vat
ctia cao chiét niém khuan trén méi truong VY/3 thién
vé mot s6 chung nim soi (57,6 %) hon 1a vi khuan
(27,9 %) va nam men C. albicans ca vé ti I¢ sé chiing
c6 hoat tinh ciing nhu dudong kinh vong khang. Truéc
do6, Weissman va cong su (2009) da ghi nhan c6 hon
54 % cac chat chuyén hoa tir niém khuan thé hién hoat
tinh khang nam, trong khi chi khoang 29 % thé hién
hoat tinh khang khuan [8].

Bing 2 Thong ké hoat tinh khang vi sinh vat thir nghiém cua cao chiét niém khuan

Cac chung vi sinh vt thie nghiém (mm)
MR MS Sf Ec Pa Ca Mu Rh Pe An
S&luong | 17 18 11 2 12 13 30 21 23 25
Tile (%) | 395 | 419 | 256 | 47 | 279 | 302 | 69,8 | 488 | 535 | 581
Vor(lrgnlr:;ang 9-17 | 9-24 [10-16|11-12| 9-14 [11-36|11-30|11-32|12-46|12-60

Ghi cha: MS: MSSA, MR: MRSA, Sf: S. faecalis, Ec: E. coli, Pa: P. aeruginosa, Ca: C. albicans, Mu:
Mucor sp., Rh: Rhizopus sp., Pe: Penicillium sp., and An: A. niger

C6 rat it nghién ctu khao sat hoat tinh khang vi sinh
vat cta niém khuan. Tuy nhién, sb liéu ma ching t6i
ghi nhan c6 su twong ddng nhét dinh véi mot s6 cong
b trudc day. Két qua tir cong bd cua Ivana
Charousova va cong su (2017) [9] cho thiy niém
khuan trong thir nghiém c6 thé tao ra cac hop chat
khang khuén, tuy nhién, chi thé hién hoat tinh trén vi

khuan Gram duong, ma khong c6 hoat tinh trén Gram
am, c6 thé 1a do su khac biét v& thanh phﬁn va cAu
trac cia thanh té bao vi khuan [9]. Dya theo dir lidu da
cong bé trude d6 ciia cing nhom tac gia [5], chung toi
ghi nhan dugc kha nang khang vi sinh vat theo tung
chi niém khuan theo dit liéu & Bang 2.

Bang 3 Thong ké hoat tinh dé khang vi sinh vat phan theo chi niém khuan

.z £ o Cac chung vi sinh vat thir nghiém
Chi (tong sb ching phan 13p) R T"GeT™§7 [ Ec | Pa | Ca | Mu | Rh | Pe | An
Myxococcus sp. (n=17) 6 6 6 1 7 8 13 11 8 11
Corallococcus sp. (n=17) 5 7 3 1 3 4 11 8 8 10
Cystobacter sp. (n=2) 1 1 0 0 0 1 1 0 2 2
Chondromyces sp.(n=2) 2 2 1 - 1 - 2 - 1 1

Ghi chia: MS: MSSA, MR: MRSA, Sf: S. faecalis, Ec: E. coli, Pa: P. aeruginosa, Ca: C. albicans, Mu: Mucor
sp., Rh: Rhizopus sp., Pe: Penicillium sp., and An: A. niger

S6 luwong cac loai thudc chi Cystobacter va
Chondromyces it nén ti 1& s6 chung thé hién hoat tinh
khong mang tinh dai dién cho chi, do do, trong phan

nay ching t6i ban luan vé& chi Myxococcus va
Corallococcus, day cling la 2 chi l6n trong bo
Myxococcales, thuong duoc phéan 1ap tir dat.
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Hinh 1 So sanh ti I¢ % chung c6 hoat tinh khang vi sinh vat gitra chi Myxococcus va Corallococcus
(Ghi chu: MS: MSSA, MR: MRSA, Sf: S. faecalis, Ec: E. coli, Pa: P. aeruginosa, Ca: C. albicans, Mu: Mucor sp., Rh:
Rhizopus sp., Pe: Penicillium sp., and An: A. niger)

Dit liéu tir Hinh 1 cho thdy, ti 18 16n cac chung thé
hién hoat tinh khang ndm soi (Mucor sp., Rhizopus
sp., Penicillium sp. va A. niger) (47,1-76,5) % cac
chung phan lap duoc, cao nhat 1a khang Mucor sp.
(chiém 76,5 % Myxococcus va 64,7 %
Corallococcus). Ti & thap hon & sb ching khang
khuan va nim men, Gram duong nhin chung t6t hon
Gram am. Dit liéu cua cac loai thudc chi Myxococcus
va Corallococcus thé hién xu huéng chung cia niém
khuan, nhung ¢ Myxococcus tét hon so voi
Corallococcus.

Khi xem xét sy khac biét gitra 2 chi Myxococcus va
Corallococcus, s6 liéu khac nhau khong dang ké, trir
hoat tinh khang P. aeruginosa va C. albicans.
Myxococcus thé hién hoat tinh khang 2 ching nay t6t
hon Corallococcus.

Tét ca chung thudc chi Myxococcus phan l1ap duoc
déu thé hién hoat tinh khang it nhat 1 vi sinh vat thir
nghiém. Theo d6, kha ning khang C. albicans thap
hon so v6i nghién ciru cia Shin va cong sy nam 2013
(47,1 % so véi 51,7 %), trong khi d6 s6 chang thé
hién hoat tinh trén S. aureus va P. aeruginosa thi cao

Bang 4 Gia tri MIC cua ching NC02 va NC11

hon (35,3 % va 41,2 % so v6i 1 % va 0 %). Doi voi
chi Corallococcus, ti 1€ chung khang C. albicans, S.
aureus va P. aeruginosa trong nghién cttu cua chiing
t6i lan luot 14 (23,5, 29,4 va 17,6) % déu cao hon dang
ké so véi ti 18 (7,5, 12,1 va 3,4) % trong nghién ctu
cia Shin va cong su (2013) [6]. Nam 2005, theo
Gaspari va cong su c6 62 ching niém khuan cho thdy
kha ning khang vi nam, E. coli va Bacillus subtilis.
Pa sb cac ching co6 hoat tinh déu thudoc chi
Myxococcus, 1a nhom thudng duge phan 1ap nhiéu
nhat tir méi truong [10].

3.2 Xac dinh ndng do tc ché tdi thiéu bang phuong
phap vi pha loang

Pic biét, chimg NC02 va NC11 c¢6 hoat tinh tc ché
dang ké cac chang vi khuan Gram duong va vi nam
thir nghiém, 2 ching nay dugce dinh danh so b thudc
vé chi Myxococcus [5]. Can cir két qua sang loc,
chang NC02 va NC11 duoc chon dé tién hanh xéc
dinh gia tri MIC bang phuong phap vi pha lodng trén
dia 96 giéng. Resazurin dwoc thém vao mdi trudng
nhu chat chi thi cho kha ning song cua vi sinh vat
trong giéng thir nghiém [11].

Ching Cac chung vi sinh vat thi nghiém (ug/mL)

MR MS St Ec Pa Ca Mu Rh Pe An
NC02 64 1024 | 512 - 512 32 128 256 - 4
NC11 - 512 512 - - 32 128 - 64 32
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Két qua xac dinh nong d6 wc ché tdi thiéu cho thay
hoat tinh chu dao cta 2 ching NC02 va NC11 van 1a
trén nAm ndi bat hon 1a vi khuan. O chung NC02, gia
tri MIC thap nhat & A. niger va C. albicans véi gia tri
lan luot 1a (4 va 32) pg/mL. Trong khi d6, MIC cua
NC11 déu la 32 pg/mL tc ché 2 chang thir nghiém C.
albicans va A. niger. Pay 1a két qua thir nghiém trén
cao toan phan, du kién trong cac nghién ctiu tiép theo
VGi su phan doan cao chiét tong sé tiét 16 nhitng phan
doan s& hitu hoat tinh cao, cling nhu lam tién dé dinh
hudng nghién ciru cac hop chit tiém ning trong cao
chiét 2 chimg NC02 va NC11.

4 Két luan

Dich chiét trong méi tredng V'Y/3 cua 43 chung niém
khuan duoc phan 1ap ¢ Viét Nam da duoc sang loc va
danh gia hoat tinh khang 5 chung vi khuan thu
nghiém, 1 ching ndm men va 4 chung nim méc. Co
95,3 % mau thir thé hién hoat tinh khang it nhat mot vi
sinh vat thir nghiém, hoat tinh khang ting dan tir vi

Tai liéu tham khao

khuan, nim men dén nam soi, trong d6, hoat tinh
khéng vi khuan Gram duong cao hon Gram am. Pa s
cac chung so hitu hoat tinh khang cao thugc chi
Myxococcus va Corallococcus. Gia tri MIC cua hai
chung NC02, NC11 (thugc chi Myxococcus) kha cao.
Nong d6 uc ché téi thiéu cua ching NCO2 la
4 pg/mL d6i voi A. niger va 32 pg/mL ddi véi C.
albicans, trong khi d6, MIC cta NC11 1a 32 pg/mL
trén ca C. albicans va A. niger.

Hoat tinh khang vi sinh vat quan sat dugc trong
nghién ciru hién tai c6 thé 1a dir liéu ban dau cho thay
nguon niém khuan tiém nang dé dinh huéng 1én men,
phan 1ap cac hop chat thi cdp c6 hoat tinh sinh hoc,
va cling li giai cho vai tro quan trong cua nhom niém
khuan trong viéc san xuat cac hop chat sinh hoc chéng
lai cac bénh truyén nhiém khac nhau.
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Evaluation of antimicrobial activities of myxobacteria extracts
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Abstract The antimicrobial effects of the total extracts on VY/3 medium of 43 myxobacteria isolates in Vietnam
were screened on 5 bacterial strains: MSSA, MRSA, S. faecalis, E. coli, P. aeruginosa, 5 fungal strains of A.
niger, Penicillium sp., Mucor sp., Rhizopus sp., and C. albicans using the agar well diffusion assay. There were
41/43 (95.3 %) samples showing activities against at least one test microorganism, with higher activities against
filamentous fungi (ranging from (48.8-69.8) % in 4 fungal strains) than against bacteria, and the ability to inhibit
Gram-positive bacteria better than Gram-negative. Two strains NC02, NC11 (belonging to genus Myxococcus),
which showed high inhibitory capacity, were determined the minimum inhibitory concentration (MIC) values via
microdilution on 96-well microtiter plate. The MIC value of NC02 was impressive with (32 and 4) ug/mL for
MRSA and A. niger. The MIC value of strain NC11 was 32 pug/mL, which inhibited both C. albicans and A.
niger. These two potential isolates can be used in further studies to identify the active components in the total
extract.

Keywords Myxobacteria, antimicrobial activities, microdilution, agar well diffusion, MIC.
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