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Tom tit

Nhiém khudn la mét trong nhitng van dé lom lén sirc khoé ciia con ngueoi, bén canh dé
tinh trang khdng khéng sinh dang dan tro nén cdp bdch. Pé gidi quyét van dé trén, ¢6 hai xu
hieéng tiép cin trong linh viee nghién ciru la tim hiéu co ché lan truyén tinh khang va tim ra
logi khang sinh moi. Tinh toi hién tqi, 56 lwong khang sinh phdn lap ty nhién hién chiém wu
thé hon so véi khéang sinh tong hop. Muc tiéu ciia bai nghién ciru la khdo sat hoat tinh irc ché
mot s6 vi khudn gdy bénh cia cao chiét ethanol hat xay nhung (Dialium cochinchinensis
Pierre), lodi Dialium phén bé ddc thit va quy hiém tai Tay Neuyén, Viét Nam. Phwong phdp
tién hanh gom hai giai doan la khao st @6 nhay cia vi khudn gdy bénh véi cao chiét hat xay
bdng thi nghiém khuéch tan duoc liéu trong dia thach sau do xac dinh mfng doc MIC va MBC
bang phwong phdp pha lodng dwoc liéu va tdi hoat hod vi khudn trén thach. Dich chiét hat
xay cho thdy kha ndng khdang manh véi cac ching vi sinh gram dwong véi MIC (mg/mL) doi
voi S. aureus 6538, S. aureus 25923, R. equi 6939, B. cereus 46 va L. monocytogenes 13932
lan lwot la 3,13; 4,17 + 1,04; 2,60 £ 0,52; 0,59 + 0,11; 4,17 + 1,04.

Tir khda: Dialium cochinchinensis, khdang khudn, khuéch tin dia thach, MIC

Abstract

ANTIBACTERIAL ACTIVITY OF Dialium cochinchinensis Pierre ETHANOL
EXTRACT

Bacterial infections are a major cause of pathogens in humans. Additionally,
antibiotic resistance has become a growing concern. Two approaches have been
proposed to address these issues: investigating the mechanism of resistance transmission
and developing new antibiotics. The purpose of this study was to determine the lethality
of Dialium cochinchinensis ethanol seed extract against a variety of pathogenic bacteria.
The agar diffusion assay was used to determine the bacterial sesitive and then the MIC
and MBC were determined. The seed extract demonstrated a high level of resistance to
gram-positive microorganisms, with MIC (mg/mL) values of 3,13; 4,17 £ 1,04; 2,60 +
0,52; 0,59 + 0,11; 4,17 + 1,04 for S. aureus 6538; S. aureus 25923; R. equi 6939; B.
cereus 46 va L. monocytogenes 13932, respectively.
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1. it van dé

Cay xay nhung c6 tén khoa hoc 1a D.cochinchinensis Pierre 1a mot loai cay phan
) chuyén biét tai khu vgc Tay Nguyén Viét Nam, cdy dugc dua vao sach do tir nam
1996 va hién dang duoc bao vé tai khu bao ton sinh quyén Kon Chu Ring (D& Huy
Bich va nnk., 2006; Hop, 1997). Cac b phan cia cay xay tur 1au da dugc khai thac phuc
vu cho nhu cdu doi sdng cta con ngudi nhu dé 14y gd, lam thyc phdm va 1am thude chira
nhiéu bénh & ngudi bao gdm ca nhitng bénh 1y do vi sinh vét nhu tiéu chay, khang nim
(D4 Huy Bich va nnk., 2006). Vi tinh chat phan dé dic thu, hién chwa c6 nhiéu nghién
ctru vé hoat tinh khang khuan trén ddi tuong nay duogc thuc hién so voi cac ddi tuong
cung chi khac ma dién hinh 1a Guineense. Cac nghién ctru trén dbi tuong Guineense cho
thay kha ning khang khuidn manh ctia cao chiét tir nhiéu bd phan cta cdy nhu vo than,
vo qua, 14 va hat (Ajiboye va nnk., 2018; Okeke va nnk., 2016). Hoat tinh khang khuan
cling dugc ghi nhan trén nhiéu dbi tugng cung chi trong cic nghién ctru khac nhu
Ovoideum Thwaites (Bulugahapitiya va nnk., 2020), Indum (I va nnk., 2016), Angolense
Welw. Ex Oliv va nnk. (2020).

Céc nghién ctru vé hoat tinh khang khuan ludn duogc coi trong vi nhiém khuan 1a
mot trong nhitng van dé pho bién va gay anh hudng hang dau 1én sirc khoé ctia con ngudi
(Moghadamtousi va nnk., 2014). Theo WHO, hién nay tinh trang nhiém tring bénh vién
cling voi su khang khang sinh dang dan tré nén nghiém trong ma ca thé giéi dang phai
d6i mit, con nguoi co thé phai chiu thoi ki hau khang khang sinh khi ma tinh trang da
khang lan rong va cac vét thuong nhé khi d6 ciing c6 thé tré thanh nguyén nhéan gy tir
vong. Uéc tinh dén 2050 s& c6 khoang 10 triéu nguoi chét do nhidém vi sinh khang khang
sinh (Hutchings va nnk., 2019). Pbi mit voi van dé ndi com néu trén, c6 hai xu hudng
tiép can trong linh vyc nghién ctru 1a tim hiéu vé sy khang thudc va qua trinh lan truyén
tinh khang trong quan thé vi khuan, huéng tiép can con lai 14 tap trung tim kiém cac ngudn
cung cip khang sinh mai (Obolski va nnk., 2015). Vi hon 100 nam nghién ctru va phét
trién ké tir 1an dau tién khang sinh duoc dua vao sir dung, hién chi khoang 122 loai khang
sinh dugc it nhat mot qudc gia liét ké trong co sd dir liéu thude thiét yéu toan cau (Global
Essential Medicines), trong d6 phan 16n 1 khang sinh c6 ngudn gdc tir tu nhién (Adekoya
va nnk., 2021; Hutchings va nnk., 2019). C6 su chénh léch dang lo ngai trong téc do khang
khang sinh phat sinh trong quan thé vi khuan va toc do tim ra thudc khang sinh méi duoc
tmg dung (Ventola, 2015). Trong nhitng nam gan day, cac nghién ctru tim kiém khang
sinh méi dang dwoc chu y phat trién, giai doan tir 2017 dén 2021 ¢ 25 loai khang sinh
mai dugc phat hién vai 398 bai bao trén Medline, 43 bai bao trén Science Direct cung
131 bai bao céo thir nghiém 1am sang (Al-Tawfig va nnk., 2021). Nhu di dé cap, ciy xay
nhung duoc sir dung trong y hoc din toc dé chira tri cac bénh lién quan toi vi khuan cing
v6i cac dit liéu khoa hoc vé hoat tinh khang khuan ghi nhan tir cc cay cung chi khac cho
thdy kha ning cao trong viéc ghi nhan hoat tinh khang khuan tir xay nhung. Trong bai
bao cdo nay, cao chiét ethanol hat xay nhung dugc tién hanh khao sat hoat tinh trc ché 1én
su phat trién ciia mot sé ching vi khudn giy bénh théng thuong.
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2. Phwong phap nghién ciru
2.1. Chudn bi cao chiét

Cao chiét hat xay nhung (D.cochinchinensis Pierre) duoc thu nhan bing phuong
phap ngdm dam bot kho nghién tir hat xay trong ethanol 96% (ti 1& 1:10 w/v) trong 4 ngay
sau d6 c¢d quay chan khong & 45°C dé loai bé dung méi. Cao chiét dugc hoa tan lai trong
ethanol dé tién hanh cac thi nghiém.

2.2. Chiing vi khudn va hoat hod sinh khéi vi khuin

Céc chung vi khuan duoc st dung cho khao sat bao gdm céc chung vi khuan gram
duong: Staphylococcus aureus ATCC 6538 (SA38), S. aureus ATCC 25923 (SA23),
Rhodococcus equi ATCC 6939 (RE39), Listeria monocytogenes ATCC 13932 (LM32),
Bacillus cereus phan lap (BC46); Cac ching vi khuan gram 4m: Proteus mirabilis ATCC
25933 (PM33), Citrobacter freundii ATCC 8090 (CF90), Samonella enterica ATCC
14028 (SE28), Escherichia coli ATCC 8739 (EC39), E. coli ATCC 25922 (EC22); chung
vi sinh khang thudc: S.aureus khéng methicillin phan 1ap tir bénh vién dai hoc Y duoc
Tp.Ho6 Chi Minh (MRSA).

Vi khudn dugc hoat hoa va nuéi cay lic trong méi truong TSB (Acumedia, M¥)
qua dém trudc khi tién hanh cac thi nghiém. Dich sinh khéi duoc hiéu chinh vé mat do
10® CFU/ml twong duong véi d6 duc chuan 0.5 Mc Farland dé sir dung cho céc thi
nghiém. (Donay va nnk., 2007).

2.3. Khdo sdt khd nang khdng khudn bang phwong phdp khuéch tdi dia thach

Moi truong dia thach MHA (HiMedia, An D0) duogc lya chon sir dung cho thi
nghiém véi bé day moi trudng thach dat 2/3 chiéu cao dia petri. Sinh khdi d hoat hoa &
108 CFU/ml duoc trai déu 1én bé mit dia thach bang tim bong cdy vo trung. Sau khi sinh
khéi kho trén bé mit thach, tién hanh tao giéng mau c6 kich thude duong kinh @6mm
bang dung cu duc giéng vo trang. Mdi dia méi truong duoc nap miu vao 4 giéng gém:
dich chiét & nong d6 150mg/ml, 100mg/ml, 50mg/ml va Omg/ml. Sau 20 gid 1 & 35°C,
kich thudc vong trc ché duoc tinh 13 hiéu ciia duong kinh ving khong ¢ vi khuan moc
trir cho duong kinh giéng thir nghiém 13 6mm.

2.4. Xdc dinh néng dp irc ché téi thiéu (MIC)

Nong dd trc ché t6i thiéu (minimum inhibitory concentration — MIC) dugc thuc hién
trén cac chung vi khuén duoc xac dinh la nhay cao vdi cao chiét tir thi nghiém khuéch tan
dia thach. Thi nghiém tién hanh bang phuong phéap pha loing duoc liéu trong méi trudng
MHB (HiMedia - An D) (Elshikh va nnk., 2016). Dich sinh khdi hoat ho4 duoc hiéu
chinh ndng d6 10° CFU/ml bang méi truong MHB. Thi nghiém dugc tién hanh trén dia
96 giéng v triung voi thanh phan mdi nghiém thirc gdm 50pl cao chiét cac nong do6 va
50ul dich sinh khéi ¢ 10° CFU/ml. Bbi chimg dwong 1a ampicillin, di chimg am 14 moi
truong MHB. Hon hop dich sinh khdi véi cao chiét duogc tiéng hanh ¢ & 35°C trong vong
20 gio trude khi u voi 30l resazurin 0,02% trong 30 phut. Két qua MIC dugc ghi nhan
1 ndng do thap nhat ma resazurin chua chuyén mau.

56



Tap chi Khoa hoc Pai hoc Thii Ddu M6t S6 3(58)-2022

2.5. Xdc dinh néng d¢ diét khudn téi thiéu (MBC)

N6ng d6 diét khuan tdi thiéu (minimal bactericidal concentration — MBC) dugc xac
dinh 12 ndng d6 ma tai d6 99,9 % vi khuén bj chét dudi tac dong cia cao chiét (Wiegand
va nnk., 2008). Thi nghiém dugc phat trién tir thi nghiém xac dinh MIC, theo do tat ca
sinh khéi tir cac giéng ma resazurin chua chuyén mau duoc trai riéng 1¢ 1én cac dia thach
moi truong TSA (Acumedia, M¥) va u 35°C trong vong 20 gid. Nong d6 MBC duoc xac
dinh 14 ndng thap nhat ma s khuan lac it hon 10 (Sutton, 2011).

2.6. Phwrong phdp xiv Iy 56 liéu

Céc thi nghiém duoc tién hanh véi 3 1an lap doc 1ap. Cac phuong phap thong ké, so
sanh duoc tién hanh trén phan mén Graphpad Prism phién ban 9.0.0. v&i gia tri alpha 1a
0,05. Két qua duogc biéu hién dudi dang trung binh cong Kkét qua va do léch chuén.

3. Két qua nghién ciru va thao luin

3.1. Tdc dgng skc ché ciia cao chiét hat xay 1én céac chiing vi khudn thiz nghiém

Hinh 1. Két qua vong ikc ché ghi nhdn trén cdc ching gram dwong: BC46, LM32, RE39
va cdc ching gram dm: PM33, SE28, EC339. Nong dé cao chiét: 150 mg/ml (1),
100mg/ml (2), 50 mg/ml (4) va chirng dm (3). R. equi ATCC 6939 (RE39),
L.monocytogenes ATCC 13932 (LM32), B. cereus phan ldp (BC46), P. mirabilis ATCC
25933 (PM33), S. enterica ATCC 14028 (SE28), E. coli ATCC 8739 (EC39)
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Mau cao chiét bd sung vao cac giéng s& khuéch tan trong thach agar da duogc ciy
khuan trén bé mat. Tac dong tc ché tang sinh vi khuan dugc ghi nhan khi xuét hién céc
vong tic ché tang sinh xung quanh giéng tir d6 phan anh kha ning khang khuén cia cao
chiét 1&n chang vi khuan dang thir nghiém. Két qua cho thy cac chang vi khuan gram
dwong thé hién tinh nhay cam vai cao chiét trong khi d6 hau hét cac chung gram am
khdng xuét hién vong e ché trir PM33. Vong tc ché cang 16n cho thay tac dong cao chiét
Ién su phat trién cua vi khuan cang manh mé&. Hinh 1 ghi nhan lai két qua quan sat vong
tic ché ciia 6/10 ching thir nghiém va cho thay su khéc biét cam quan rd rang vé tac dong
cua cao chiét ddi voi cac chung gram dwong so v6i cac chiung gram am. Ciing nhu cac
chat khang sinh, cac hop chat khang khuan can xam nhap vao trong té bao dé thuc hién
dugc hoat tinh sinh hoc ciia minh va thudng theo hai cach 1a théng qua mang lipid d6i
vé6i cac chit ky nude hodc thong qua kénh tham thau ddi v6i cac chat wa nude. Céu tric
mang ngoai xuét hién ¢ vi khuan gram am 14 16p kép phospholipid va lipopolysaccharides
(LPS) ¢ céu trac bat ddi xtmg va cé tinh ky nudc cao hon nhiéu so véi cac 16p
phospholipid dién hinh, tinh ky nudc tao nén do twong tic manh ciia cac LPS kém luu
dong cling véi cau triic ving 16i LPS cung cdp mot rao can dé ngan chan sy xam nhap
ctia cac chat khang khuan ky nude. Ngoai ra, su thay ddi trong chirc ning ctia cic phan
tir porin trén mang ngoai ciing cho thay su giam tham thau dang ké d6i v4i cac chat khang
khuan tan trong nuéc & vi khuan gram 4m khang khang sinh (Delcour, 2009). Nghién ctru
truéc day trén cao chiét hat cua cay cung chi 1a D. guineense cho thiy nong d6 MIC vuot
mirc 200 mg/ml trén cac chung vi khuan gram am (Ajiboye va nnk., 2018).
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Hinh 2. Két qua dwong kinh vong khdng khudn ghi nhdn dwoc ¢ cdc ching nhay cam
Véi cao chiét hat xay. S. aureus ATCC 6538 (SA38), S. aureus ATCC 25923 (SA23),
R.equi ATCC 6939 (RE39), L. monocytogenes ATCC 13932 (LM32), B. cereus (BC46),
P.mirabilis ATCC 25933 (PM33), S.aureus khang methicillin (MRSA).

Tac dong cua cao chiét 18n céc chung vi khuan duoc xac dinh théng qua pham vi
gay uc ché ting sinh, pham vi nay duoc s6 ho théng qua do dac duong kinh vong khang
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khuan khéng bao gdm duong kinh giéng mau. Mot két qua dang chu ¥ 1a kha ning vuot
qua tinh khang methicillin ciia cao chiét hat xay trén chung MRSA véi duong kinh vong
khéng khuan & nong d6 50, 100 va 150 mg/ml lan luot Ia 7,75 + 0,48; 9,00 + 0,58 va
10,00 + 0,71. S. aureus 1a mot trong nhitng nguyén nhan hang dau gy ra nhiém triung
mau, viéc nhiém MRSA lam ting cao ty I tir vong & bénh nhan ung thu mau so véi bénh
nhan nhiém S. aureus nhay methicillin (Nam va nnk, 2019). Theo théng ké c6 hon 60%
ca nhiém S. aureus tai Viét Nam duoc xac dinh 1a MRSA va con sd nay roi vao khoang
37% khi xac dinh trén ca nhiém truing mau (Nam va nnk., 2019).

Két qua kiém dinh one-way anova dit liéu thudc cac nghiém thic cao chiét nong do
150mg/ml cho thay c6 sy khéc biét mang y nghia thong ké trong tac dong cua cao chiét
hat xay 1&n cac chung c6 xuat hién vong khang khuan vai p-value < 0,0001. Két qua so
sanh hau dinh cho thay tac dong cua cao chiét 1én BC46 va SA38 1a manh nhat song
khdng c6 sy khéc biét mang tinh thong ké trong tac dong cua cao chiét hat xay 1én hai
chang nay, p-value = 0,95 > alpha = 0,05. Tac dong trc ché ciia cao chiét 1én PM33 duoc
ghi nhan 1a thap nhit. Trudc day trén hoat dong wrc ché tang sinh 1én S. aureus ca ching
nhay va khang methicillin ciing duoc ghi nhan trén d6i twong cung chi 13 D. ovoideum
(Bulugahapitiya va nnk., 2020). Chung PM33 1a chung gram 4m duy nhét thé hién tinh
nhay véi cao chiét. Trong ghi nhan ciia Adeyinka va cong sy vé MIC cua cao chiét hat
cuing chi D. guineense 1én Proteus mirabilis 1a 150mg/ml va 200mg/ml d6i véi cao chiét
methanol va ethanol v&i kich thuéng vong khang khuan ghi nhan tir 4-6mm tuong tu nhu
két qua trong bai nghién ciru nay (Ajiboye va nnk., 2018).

3.2. Néong dg irc ché té thiéu (MIC)
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Hinh 3. Két qua gid tri MIC ciia cao chiét hat xay va chirng dwong Ién cdc ching vi
khudn thie nghiém: S. aureus ATCC 6538 (SA38), S. aureus ATCC 25923 (SA23),
R. equi ATCC 6939 (RE39), L. monocytogenes ATCC 13932 (LM32), B. cereus (BC46)

Céc chung vi khuan thé hién tinh nhay cam cao véi cao chiét hat xay dwoc tién hanh
xéc dinh ndng do trc ché téi thiéu sau 20 gio tiép xtc véi cao chiét. Trong thi nghiém nay,
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thuéc nhudom resazurin duoc sir dung nhu chét chi thi kha nang séng hoic chét cua quén
thé sinh khdi vi khuan. Thudc thir resazurin 1an dau tién dugc Pesch va Simmert (1929),
12 mot chat nhan dién tir nén co thé phat hién hoat dong cua ty thé va cac phan tng sinh
hoa trong té bao chit cta té bao séng vi vay cho phép phat hién tinh trang séng chét cua
c4 té bao nhan so va nhan thuc (Rampersad, 2012). Dya trén sy chuyén mau ctia resazurin
tir xanh sang hong trong dich sinh khéi, ndong d6 MIC (mg/ml) duoc xac dinh cu thé 1a
3,13; 4,17 £ 1,04; 2,60 £ 0,52; 0,59 + 0,11; 4,17 + 1,04 lan lugt cho SA38; SA23; RE39;
BC46 va LM32. Ampicillin duoc ding 1am ddi ching dwong cho thi nghiém dong thoi
kiém tra tinh ding cua thi nghiém thong qua gia tri MIC ghi nhan. Két qua gia tri MIC
cua Ampicillin phu hop véi cac nghién ctiru trude do (Hinh 3).

Két qua MIC dai dién cho dich chiét hat xay trong ethanol khi tién hanh so sanh
hoat tinh khéang khuan véi cac loai dich chiét duoc liéu khac trén cung dbi tuong. Co su
khac biét trong gia tri ndng do MIC ciia cao chiét hat xay 1én cac vi khuan thir nghiém, p-
value < 0,001. Chung BC46 chiu tac dong manh nhét tir cao chiét v6i p-value = 0,04 <
alpha = 0,05. Ching BA23 va LM32 c¢6 gia tri MIC cao nhét va c6 gia tri MIC trung binh
nhu nhau. Hi€u qud tic dong ghi nhén thong qua gid tri né)ng do duoc xem xét 1a kém
hoat dong hon so vdi ddi tuong cung chi 1a D. angolense khi dugc thir nghiém trén cac
chung vi khuan twong tu (V va nnk., 2020).

3.3. Néng dg digt khudn téi thiéu (MBC)
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Hinh 4. Két qua nong dé MBC ciia cao chiét hat xay lén cdc ching thir nghiém..
S.aureus ATCC 6538 (SA38), S. aureus ATCC 25923 (SA23),
R. equi ATCC 6939 (RE39), B. cereus (BC46)

Bén canh viéc dang gia tac dong tic ché su tang trudng cua vi khuén, tac dong diét
khuén ciing can duge cha y. Dé xac dinh dugc gia tri MBC, sinh khdi tir nghiém thirc
MIC duoc tai hoat hod trén moi truong hoat hod vi khuan (Hinh 4A). Gia tri MBC ciing
1a mot gia trj c6 ¥ nghia trong viéc danh gia va so sanh duoc liéu vé kha ning gy chét té
bao vi sinh vat. Gia tri MBC (mg/ml) ctia cao chiét hat xay lén cac ching RE39; BC46;

60



Tap chi Khoa hoc Pai hoc Thii Ddu M6t S6 3(58)-2022

SA38 va SA23 lan luot duoc nghi nhan 1a 41,67 + 8,33; 2,34 + 0,45; 31,25 + 10,83 va
33,33 + 8,33. Pdi véi LM32 ¢6 MBC tuong ddi cao vuot ngudng thir nghiém >50mg/mL
cho thiy kha ning gdy chét ctia dich chiét hat xay 1én d6i tugng nay 1a han ché. Nong do
MBC cua ampicillin ciing duoc xac dinh trong khoang tir 3,39 dén 10,42 (ug/ml) cho céc
chung thir nghiém ngoai trir RE39, nong d6 MBC cua ampicillin caa RE 13 cao hon
ngudng thir nghiém tai 25pug/ml. Trude do gia tri MBC cta ampicillin 1én cac chung
R.equi dat cao nhat ¢ ngudng 128pg/ml (Giacometti va nnk., 2005).

Két qua phan tich thong ké gia tri MBC bang kiém dinh Turkey cho thdy BC46 la
chuing chiu tdic dong manh mé nhét tir dich chiét hat xay voi P value = 0,025 < alpha
=0,05. Két qua nay cho thay tinh khong tuong dong so voi két qua phén tich gia tri MIC
ddng thoi cho thdy mot khia canh khéc trong su tac dung cia mot loai dugce liéu 1én cac
chung vi sinh vat vé hoat tinh wrc ché ting truong va hoat tinh diét khuan. Khoang cach
noéng do gitta MIC va MBC c6 su khéac biét va phu thudc vao ddi twong cling nhu cao
chiét thir nghiém. Cao chiét ethanol hat xay thé hién hoat tinh khang khuan manh 1én céc
chung vi khuan gram duong thir nghiém thé hién thong qua gié tri ndng do trc ché va ndng
d6 diét khuan t6i thiéu thap.
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