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TOM TAT

Xa khuan 12 nhém vi sinh vat c6 kha ning tiét ra nhiéu loai chit khang sinh dugc sir dung trong y hoc, néng
nghiép. Cho dén nay, trén thé gi6i c6 dén 80% ching xa khuan di dwoc phan l4p c6 kha nang tiét chat khang
sinh ¢6 gia tri trong y hoc. Trong nghién ciru nay, ching t6i phan 14p cac chung xa khuin ndi sinh tir cac ciy
duoc liéu cia Viét Nam trén moi truong SFM va tht hoat tinh cia chiing trén céc vi sinh vat kiém nghiém
Enterococcus faecalis, Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus, Candida albicans,
Mycrosporum gypseum. Két qua sau khi phan 1ap, ching toi thu dugc 15 chung vi sinh vat khac nhau, trong d6

7 ching khong c6 kha nang khang khuén véi tat ca cac vi sinh vat kiém nghiém. Chung SS52 khang tot hau hét
céc vi sinh vét kiém nghiém, d6i véi vi sinh vat khong khang khang sinh ¢6 duong kinh khang 5 - 18 mm, con &
vi sinh vat khang khang sinh dudng kinh khang tr 4 - 15 mm. Hoat tinh khang cta ching SS52 khoéng bi anh
huéng boi cac tic nhan nhiét d6, pH, UV va protenase. Khi cdy 1én méi truong dic trung va quan sat hinh thai
dudi kinh hién vi dién tir quét, ching t6i két luan ching SS52 14 mot xa khudn.

Tir khéa: Xa khudn, khang khuan, thuc vat, khang sinh, vi sinh vét kiém nghiém.

MO PAU

Xa khudn 13 vi khuén cé kha nang san sinh cac chat chuyén hoa thir cAp cé hoat tinh sinh hoc nhw khang vi sinh
vat, khang phan bao, trc ché enzyme, &c ché mién dich, khang coén trung, diét cd va cac dac tinh sinh hoc quy
khac. Hai phan ba sb thudc khang sinh dang st dung hién nay & ngudi va dong vat cé ngudn gdc tir nhém xa
khuan, diéu nay cho thay vai tro rat Ién clia xa khuan trong sén xuét cac thudc khang khuan cé ngudn gbe vi sinh
vat (Mahajan et al., 2012).

Hién nay, phan I&n cac ching xa khuan dwoc phan 1ap tir méi trwdng dat, méi trwdng bién, séng hd va gan day
nhét 1a phan 1ap tir thwe vat, dic biét tw nhirng cay dwoc liéu dan gian. Cac chdng vi sinh vat néi sinh, dac biét la
xa khuan chi méi dwoc bat dau nghién clru manh trong nhitng ndm gan day va cho thdy cé tiém nang I&n trong
[inh vire san sinh cac chét chuyén héa thir c&p cé hoat tinh sinh hoc.

Nhiéu gia thuyét v& cac chat co hoat tinh sinh hoc da biét clia cac cay thubc cé ngudn gbc tlr cac vi sinh vat noi
sinh clia cay. Ngoai ra, con c6 cac gia thuyét cho rang cé sw trao ddi gen gitva thuwc vat va cac vi sinh vat noi sinh
trong thuc vat, trong d6 cé nhirng gen lién quan dén viéc téng hop cac hop chét thién nhién co hoat tinh sinh hoc
(Bernardi et al., 2019). Vi vay, mot kho tang cac chét chuyén héa thir cdp c6 hoat tinh sinh hoc tir cac chiing vi
sinh vat néi sinh néi chung va xa khuan néi sinh néi riéng dang ché dworc kham pha va khai thac.

Do st dung khang sinh khéng dling cach gay ra hién twong d& khang khang sinh dang bao dong hién nay va viéc
nghién ctru cac khang sinh méi dwa vao trong diéu tri 13 rat can thiét. Nghién ctu ndy nhdm cung cap co sé khoa
hoc v& mét chiing xa khu&n méi cé hoat chat khang khuén, khang ndm lam tién dé& cho viéc phat trién mot loai
thuéc khang sinh méi linh trong y hoc.

VAT LIEU VA PHUONG PHAP NGHIEN CU'U
P6i twong nghién ctru

Trinh nir hoang cung, sa, diép ha chau, me dat, tri» ma dwoc thu thap cac ving dia ly khac nhau & Viét Nam.
Mg?lu do Phong Thyce vat, Khoa Sinh hoc - Cong nghé Sinh hoc, Treong BPai hoc Khoa hoc Ty nhién Thanh pho
HO Chi Minh giam dinh va phan loai.

Chung vi sinh vat thtr nghiém

Chang khéng khang khang sinh va ching khang khang sinh gdm Enterococcus faecalis, Escherichia coli,

Pseudomonas aeruginosa, Staphylococcus aureus, Candida albicans, Mycrosporum gypseum. Céac chling vi sinh
vat kiém dinh do Trung tdm Nghién ctru va Ung dung Sinh hoc cung cap.
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Phan lap chiing xa khuén néi sinh trong thwc vat

Céc mau thuc vat duoc thu hai ngoai tw nhién bao gom ca than, 14, ré. Tién hanh loai bo cac VSV séng ngoai
sinh trén mau thuc vat bang cach khtr tring bé mat trong diéu kién voé trung theo phwong phap cia Qin va dong
tac gia (2009) va co sy cai tién.

MA&u thwc vat sau khi kiém tra dat tiéu chuan ngan hang ching chudn Hoa Ky (American type culture collection),
cho vao cbi nghién véi nwéce vo trung va thu dich chiét. Sau d6, trai dich chiét Ién maéi trwéng phan 1ap va G trong
tt 4m & nhiét dd 37°C sau 4 - 7 ngay thu cac khuan lac dic trng ctia xa khudn (khuén ty co' chét &n sau xudng
mat méi trweng). Tién hanh cdy chuyén trén méi trwdng Soya flour mannitol (SFM) (thanh phan gém mannitol,
soya flour, agar) mai dé 1am thuan, thu nhan bao t& va git trong glycerol 30% & -20°C.

Khao sat hoat tinh khang khuan ctia cac chiing xa khuan

Cac chiing xa khuan tir 6ng gitv glong dwoc nudi cay trén mai trwdng SFM & nhiét dd 37°C trong 4 ngay. Sau do,
cac ching xa khuan dwoc cay chuyén qua méi trwdng FM3 (soluble starch, soy powder, yeast extract, peptone,
CaCQOg, sea salts) va nudi & 37°C trong 5 ngay.

Chang vi sinh vat thir nghiém cho vao nwéc cat vo trung vortex, do dd duc dat 0,55 thu dwoc dich khuén. Hut
100 pl dich khuan cho vao méi trwdng thach Mueller Hinton Agar (MHA) (thanh phan gdm Beef extract, Acid
hydrolysate of casein, Starch, Agar), diing tdm béng v tring danh dich khu&n déu trén dia thach. Dung éng duc
16 thach c6 dwdng kinh 10mm dé tao cac khéi thach tir méi trieerng FM3 da nudi cay cac chiing xa khuan. Chuyén
cac khéi thach nay 1&n méi trwrng MHA, sau dé dia thach dwoc gilv & 4°C trong 8 - 15h, chuyén qua ti 4m 37°C
sau 18h. Do dudng kinh vong vo khuan. M&i thi nghiém 14p lai 3 1an.

Puong kinh vong vo khuan (BKVKK) dugc tinh bang cong thirc: DKVK = DKVK mau thtr - DPKVK chirng am.
Khao sat tinh bén cha hoat tinh khang khuan déi véi cac tac nhan nhiét dé, pH, UV, protease

Chung S852 phan lap tlr duoc liéu dwoc nudi qéy trén moi trwdng FM3 trong 5 ngay & 37°C. Sau do, thu nhan
dich chiét méi trwdng cho céac thir nghiém tinh bén véi nhiét do, pH, tia UV, proteinase K.

Anh huéng cta nhiét do: Dich chiét moi trwong nudi ciy xa khuan dwoc xir ly & nhiét dd phong, 60°C, 80°C,
100°C trong 60 phut.

Anh huéng cta pH: Dich chiét méi trvong nubi cay xa khuan dugc diéu chinh & pH = 2, pH = 7 va pH = 13. Dich
chiét méi truwéng khong xtr ly pH dwoc siv dung 1am méu ching.

Anh huéng cda tia UV: Dich chiét mdi trudng nudi cdy xa khudn dwoc chiéu tia UV trong ti cay vé tring trong 30,
60 va 90 phut. B4i chirng la dich chiét moi trwdng khdng chiéu tia UV.

Anh huéng clda protease: Dich chiét méi trwdng nudi cdy xa khudn duoc xr ly véi proteinase K & ndng do
0,5 mg/ml va 1 mg/ml trong 60 phut. Di chirng Ia dich méi trwerng khéng xi 1y.

Cac dich chiét sau khj thL’Ji tinh bén véi cac téc’nhén vat ly, héa hoc va sinh hoc, dwoc thtr nghiém lai hpat tinh
khang khuan, khang ndm bang phwong phap khuéch tan khang sinh trén thach. Cac thi nghiém duoc 13p lai 3 1an.

Xac dinh hinh thai xa khudn muc tiéu trén cac méi trwdng nudi cay

Chuing xa khudn muc tiéu dwoc nudi cay trén cac loai mdi trwéng dac trwng cho xa khuén trong vong 5-10 ngay &
37°C. Cac mdi trwéng déc trwng bao gdm: SFM, Casein Agar (Casein, Meat extract, NaCl, Disodium phosphate,
Agar, Bromo thymol blue), Macconkey agar (Peptone, Proteose peptone, Lactose, NaCl, Crystal Violet, Neutral
Red, Mubi mat, Agar), Simon citrat agar (Ammonium Dihydrogen Phosphate, Sodium Ammonium Phosphate,
Sodium Chloride, Magnesium Sulphate, Brom Thymol Blue, Agar), International Streptomyces Project Medium
Agar (ISP2 (Yeast extract, Malt extract, Dextrose, Agar), ISP3 (Oat meal, Trace salt solution), ISP4 (Soluble
starch), ISP5 (L- Asparagine, Glycerol, Dipotassium hydrogen phosphate), ISP6 (Peptic digest of animal tissue,
Proteose peptone, Yeast extract, Ferric ammonium citrate, Dipotassium phosphate, Sodium thiosulphate, Agar),
ISP7 (Glycerol, L-Tyrosine, L- Asparagine, Dipotassium hydrogen phosphate, Magnesium sulphate heptahydrate,
Sodium chloride, Ferrous sulphate)). Sau do, ghi nhan cac dac tinh vi sinh vat hoc ctia chiing xa khudn muc tiéu
trén tirng loai méi trwdng theo dung cac hwéng dan cda International Streptomyces Project.

Xéac dinh hinh thai xa khuan bang kinh hién vi dién tr quét

Nuoi cdy chiing xa khuan trén méi treong ISP4 G & 37°C. Sau 4 - 7 ngay, tién hanh thu sinh khéi. Sinh khéi duoc
phét Ién mang carbon va chup dwéi kinh hién vi dién t&r quét (SEM) dé xac dinh hinh thai cta khuan ty va bao td.

Phan tich théng ké
Théng ké dwgc xr ly bang phan mém SPSS véi mie y nghia p < 0,05.
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KET QUA VA THAO LUAN
Cac chiing xa khuan ndi sinh trong thwc vat

Tinh da dang clia xa khuén néi bao tr thuc vat ciing dwoc cong bd trudc day bdi Golinska va déng tac gia
(2015). Trong nghién ctru clia ching t6i, sau khi phan 1ap tir 5 mau thwc vat khac nhau thu dwgc 15 chang vi sinh
vat ndi sinh ¢ cac dic tinh hinh thai gibng nhdm xa khuan nhw c6 sinh bao tr, ¢é khuén lac dang tia xa, c6 dang
khuan ty co chat va dang khuan ty khi sinh. Hinh &nh cac chiing vi sinh vat phan 1ap trén mdi trwéng SFM dwoc
trinh bay trong Hinh 1. Ching SS45 va SS46 dwgc phan lap tir Trinh nir hoang cung; cac ching SS47, SS48 va
SS49 dwoc phan lap tlr Sa; ching SS50, SS51 va SS52 dwoc phan lap tr Diép ha chau; ching SS53, SS54,
SS55, SS56, SS57 va SS58 dwoc phan lap tr Me dat; va cubi cling chiing SS59 dwoc phan lap tir Trir ma.

O Trung Quéc, nhwng nam gan day cé nhiéu nghlen ctru phan lap xa khuén tu cay duoc liéu cta dia phwong
nhw 46 chding xa khuén néi sinh dwoc phan 1ap t& cac mau r&, than va la ctia 15 cay ché khac nhau & Phuc Kién
(Wenna Shan et al., 2018); 13 cay thubc truyen théng ctia tinh T& Xuyén phan lap dwoc 146 ching xa khuén
khac nhau (Qiu et al., 2015) va 256 chiing vi khuan xa khudn dwoc phan lap tir 26 cay thuoc & cao nguyen Panxi
(Zhao et al., 2011). T do cho thdy sy da dang vé chung xa khuén, «cling nhw da dang v& ngudn vat liéu va cung
cap thém nhirng co' s& di¥ liéu mai trong nén khoa hoc san xuét thudc khang sinh.

Hinh 1. Két qua phan lap cac chiing vi sinh vat tlr cac mau thwc vat khac nhau

Kha niang khang khuan cua cac ching xa khuén

T két qua nghién ctvu & Bang 1 ta thdy c6 8/15 chiing xa khuan dwoc phan lap tir cdc mau thyc vat cé kha néng
khang cac vi sinh vat kiém dinh. Trong d6, chiing SS52 khang tét nhat va khang hét cac chang vi sinh vat kiém
dinh, v&i dwéng kinh khang 4 - 18 mm. Tiép dén Ia ching SS50 va SS59 ciing ¢ kha nang khang tét, khang
9/14 sinh vat kiém dinh. Két qua nghién ctru nay, ching téi cho réng chiing SS52 c6 hoat tinh khang manh va tét
nhat déi vai vi sinh vat kiém nghiém.

Nhiéu nghién ctru trwdc day ciing chirng minh kha néng khang khuan cla cac xa khuan dwoc phan lap tir dat,
nwéc va thyc vat. Wenna Shan va ddng tac gia (2018), thir nghiém hoat tinh khang khuan cta 37 ching xa
khuén phan lap tir cay ché cho thay hau hét cac xa khuan c6 kha nang khang dworc vi sinh vat kidm nghiém, c6
11/37 chiing khang it nhat mét loai vi sinh vat kidm nghiém, 7/37 chiing khang it nhat mét loai ndm. Ivana va
ddng tac gia (2019) da phan 1ap 35 mau xa khuén trong d6 c6 10 mau khang lai cd ndm va vi khuan kiém nghiém.
Tur d6 cho thay vai trd quan trong clia hoat tinh khang vi sinh vat & xa khuén.
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Bang 1. Hoat tinh khang khuan cta cac ching xa khuan

Chuing vi sinh DPwang kinh vong khang khuan (mm)

vat SS45 | SS46 | SS47 | SS48 | SS49 | SS50 | SS51 | SS52 |SS53|SS54| SS55 |SS56/SS57|SS58| SS59
E. faecalis - - - - - |15x2,1 - 18+24| - - 12+32 - - - 13+3,1
E. faecalis* - - - - - 8+1,2 - 10+£23| - - 1030 - - - -
E. coli 8+2,0(|8+1,7| - - - - 13+3,1113+£25| - - 51,1 - - - [10+2,3
E. coli* - |8x21| - - - 3+03(10+2,7| 726 | - - - - - - |7+1,3
P. aeruginosa |7 +1,2| - - - - - - 13+3,0| - - - - - - -
P. aeruginosa* |5+ 0,7 - - - - - - 10+27| - - - - - - -
S. aureus - - - |8x21] - |10x2,0| - 15+3,3| - - 12227 - - - 13127
S. aureus™ - - - - - 8+1,8 - 15+£32| - - |3+x05| - - - -
C. albicans - |4+12] - |8x13] - [15%£31 - 10+28| - - 1231 - - - | 7217
C. albicans* - |4+£08| - - - 7+2/1 - 7+23 | - - 1022 - - - [5%£03
M. gypseum - - - - - - - 5+12 | - - - - - - | 82
M. gypseum™ - - - - - - - 4+04 | - - - - - - -

Déu * biéu thi cac chung vi sinh vat khang khang sinh.
Tinh bén cuda hoat tinh khang khuén ctia chiing SS52 déi v&i cac tac nhan nhiét do, pH, UV, protease

Sau khi th&r hoat tinh khang khuan ctia cac chdng dwoc phan lap tw cac mau thwe vat, chung téi chon chung
SS52 c6 kha ndng khang tbt nhat véi vi sinh vat kiém nghiém dé khao sat tinh bén hoat tinh khang khuan déi véi
nhiét dg, pH, tia UV, protease. E)ay la cac tac nhan vat ly, hdéa hoc, sinh hoc c6 anh huong dén hoat tinh khang
khuan cua chung SS52 trong cac qua trinh tinh sach va thtr nghiém hoat tinh sinh hoc cac hop chét khang khuén
tir SS52. K&t qua dwoc trinh bay & bang 2.

Tinh bén cta hoat tinh khang khudn tir SS52 tai cac nhiét do 60°C, 80°C, 100°C va nhiét d6 phong dwoc st dung
dé& lam ddi chirng. Két qua cho thAy hoat tinh khang khuén cla cac chiing vi khudn SS52 van dugc duy tri &
nhiét do dén 80°C tuy nhién hoat tinh chi con lai 75,1% so v&i nhiét dé phong. & 100°C, hoat tinh khang khuan
clia SS52 bj mét hoan toan.

Bang 2. Hoat tinh khang khuan cta ching SS52 sau khi xi ly tinh bén bang nhiét do

Pwong kinh vong khang khuan (mm)

Chiing . il en o Théi gian chiéu tia UV Proteinase K
péi Nhiét d (°C) pH (phat) (mg/ml)
chirng
60 80 100 pH 2 pH7 pH 13 30 60 90 0,5 1,0
§S852 | 20+£22 [ 17+25 | 13542 0 |143+£23|163+2,1 |18+23 (17,2420 [17+£21| 0 |16,7+23 [16,7+2,0

Tinh bén cla hoat tinh khang khuén ctia chiing SS52 & pH = 2,7 va pH = 10, mau dbi chivng 1a khéng xt ly bang
pH va c6 pH = 8,82. Két qua khao sat thu dwoc & cho thay, hoat tinh khang ctia chiing SS52 déu c6 kha nang
khang tét v&i vi sinh vat kiém dinh sau khi mau dwoc x ly pH. T&r d6, cho th4y hoat tinh khang ctia ching SS52
khong bi anh hwéng béi pH axit hodc kiém.

Tinh bén cla hoat tinh khang khuan ctia chiing SS52 dbi vé&i tia UV & cac khoang thdi gian chiéu khac nhau va
mau khéng x ly v&i tia UV dwoc st dung 1& mau chirng. Két qua khao sat thu dwoc cho thay, hoat tinh khang
khuan tir SS52 phu thudc v&i thei gian chiéu tia UV, thei gian chiéu UV < 60 phut khéng lam mét hoat tinh khang
clia ching va thdi gian chiéu UV I&n hon 60 phut lam bién tinh hoat tinh khang, d&c biét khi chiéu UV 90 phut thi
lam mét hoan toan hoat tinh khang ctia SS52.

Va cubi ciing chiing t6i tién hanh khao sat tinh bén clia hoat tinh khang khuan clia SS52 dbi voi enzyme protease
la proteinase K & 2 nong d6 0,5 mg/ml, 1mg/ml va mau khong x& ly v&i protease dwoc st dung la mau ching.
Két qua khao sat cho thay hoat tinh khang khuan tir SS52 bén véi proteinase K & ca 2 néng do.

Nhw vay, tinh b&n cta hoat tinh khang khuan cta ching SS52 véi cac tac nhan vat ly, héa hoc, sinh hoc nhw
nhiét do, pH, tia UV, protease, cu thé 1& hoat tinh khang khuén ctia SS52 khéng bi mat & nhiét dd dén 80°C (tuy
nhién, hoat tinh bi gidm con 75,1%), & cac pH tir 2 dén 13, khi bi xt ly dwéi tia UV, bi xt ly v&i proteinase K &
ndng d6 0,5 - 1 mg/ml.

Pic tinh hinh thai ctia ching vi khuin $S52

Phuo’ng phap xac dinh hinh thai bang cac moi trwong nudi cay dic trwng cho nhém xa khuén thwong dwoc st
dung dé gép phan dinh danh mot chding vi khuan phan 1ap. Chiding vi khudn SS52 dwoc xac dinh hinh thai bang
phwong phap nudi cly trén nhiéu loai méi trwdng ddc trwng cho xa khuan nhw ISP2, ISP3, ISP4, ISP5, ISPS,
ISP7, MacConkey agar, Casein agar, Simmons citrate agar, SFM. Ngoai ra, chung t6i cling thwc hién chup anh
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hinh thai ciia chiing SS52 dwai kinh hién vi dién tir quét (SEM) dé khang dinh két qua xac dinh hinh thai trén moi
trwong nudi cay. Két qua thu dwoc & Hinh 2.

SIMMONS CITRATE I
AGAR

Hinh 2. Hinh thai cia chiing SS52 trén cac méi trwéng nudi cay khac nhau

Két qua (Hinh 2) cho thay, chiing vi khudn SS52 thé hién cac déc tinh cla cac xa khuén trén méi trwdng nudi cay
dac trwng nhw tao bao ttr, khuén lac dang tia xa, c6 dang khudn ty co' chat va dang khuén ty khi sinh. Didu nay
cho thy SS52 c6 kha nang cao la ching vi khuén thudc nhém xa khuén. Tiép theo, ching téi chup anh hinh thai
cta ching vi khudn SS52 duéi kinh hién vi dién t&r quét nham cing cb két qua dinh danh béng hinh thai bang
cac moi trudng nudi cy.

Chuing SS52 dwoc nudi cay 3 ngay trén mai trudng SFM. Sinh khéi chiing SS52 dwoc ¢b dinh trén mang cacbon

Khuan ty

2 um EHT = 10.00 kK IProbe= 60 pA Detector = SE1 WD = 6.0 mm
Mag= 300KX Spot Size = 361 Chamber = 1.43e-004 Pa Date ;18 Sep 2018

Hinh 3. Hinh thai ciia chang SS52 dwéi kinh hién vi dién tir quét

Hinh chup dudi kinh hién vi dién tt, ching 8852 co cAu tao dwdi dang khuan ty phan nhanh va hinh thanh bao
tlr dang chudi va day la hai dac tinh chinh vé hinh thai cia nhom xa khuan. Nhw vay, ching SS52 la mot
xa khuan.

KET LUAN

T 5 cay dwoc lieu & Viet Nam chang t6i phan lap dwoc dwoc 15 ching xa khuén, trong dé ¢ 8/15 (53,3%)
ching khang véi cac vi sinh vat kiém nghiém E. faecalis, E. coli, P. aeruginosa, S. aureus, C. albicans va
M. gypseum. Chling SS52 khang tbt nhat, khang véi tat ca vi sinh vat kiém nghiém, dwéng kinh khang tir
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4 - 20 mm. T két qua nay cho thdy xa khuan ndi sinh SS52 cé tiém nang I&n tir trong linh vire y hoc ciing nhw
ndng nghiép.
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ANTI-BACTERIAL ACTIVITY OF ENDOPHYTIC ACTINOMYCETES
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SUMMARY

Actinomycetes is a group of microbiology that are capable of secretion of many types of antibiotics used in
medicine and agriculture. Currently, over the world there are about 80% of isolated Actinomyces strains
producing substants used in medicine. In this study, we isolated endophytic actinomycetes from medicinal plants
of Vietnam on SFM culture and tested their activity against some organisms: Enterococcus faecalis, Escherichia
coli, Pseudomonas aeruginosa, Staphylococcus aureus, Candida albicans and Mycrosporum gypseum. As the
obtained results, after the isolation we obtained 15 different microbial strains, in which 7 microbial strains had
not anti-bacterial ability with all the tested microorganisms. A strains SS52 had a good resistance to most
microorganisms tested, including both sensitive antibiotics-microorganisms (with anti-microorganisms zone-
diameter from 5 to 18 mm) and antibiotic resistant microorganisms (with anti-microorganisms zone-diameter
from 4 to 15 mm). Resistance activity of the SS52 strain is not affected by temperature, agents, pH, UV and
proteinase. When culturing on specific medium for actinomyces and and observing the morphology, the
microbial strains SS52 belonged to actinomycetes.
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