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TOM TAT

Dt vin dé: Cay Mam ludi d‘ong (Avicennia officinalis) la mot loai cdy c6 kha nang sinh
triweong manh mé trong diéu kién khdc nghiét va co sw phong phu vé cdc hop chdt sinh hoc. Céc
nghién citu dwoc Iy da chi ra rang chiét xudt tir 1 va vé cdy Mam co tdc dung chong oxy héa, chong
viém, khdng khudn, chéng ung thw. Muc tiéu nghién cvru: Khao st hoat tinh khang khudn va khéing
viém in vitro ctia cao chudn héa tir ld cdy Mam luéi dong thu hdi tai Ca Mau (Avicennia officinalis
L.). Péi twong va phwong phdp nghién civu: Khdo sat hoat tinh khang khudn bang phwong phdap
khuéch tan trong thach, xac dinh MIC ciia cao chiét bang phuong phap pha loang trong thach trén
4 chung vi khuan ddnh gid hoat tinh khdng viém in vitro bang cdch khao sdt kha nang irc ché san
sinh NO trén té bao RAW264.7. Két qud: Cao chudn héa tir ld Mdam ludi dong ¢ nong dé 200 mg/mL
thé hién kha néing khdang khudn déi véi vi khudn Staphylococcus epidermidis (ATCC 12228),
Streptococcus pneumoniae (ATCC 49619), va Streptococcus pyogenes (ATCC 19615) voi duong
kinh vong vo khudn lan lwot la 8,5 mm, 16 mm, va 9 mm. Gid tri MIC thdp nhatla 2,5 mg/mL thudc
vé chiing Streptococcus pneumoniae. Vi nong dé 100 ug/mL, cao chuan héa tir la cay Mdam lam
giam nong dé NO twong dirong véi chdt chudn dexamethason. Két lugn: Cao chudn héa tir ld cdy
Mdm luoi dong cé tac dung khang trén 3 ching vi khudn thir nghiém va thé hién hoat tinh khang
viém tot trén in vitro, cho thdy tiem nang phat trién cdc san pham tir ld cdy Mdam cé kha nang diéu
tri nhiéu loai bénh 1y do viém va nhiém vi sinh vit.

Tir khoa: Avicennia officinalis L., Staphylococcus epidermidis, Streptococcus pneumonia,
Streptococcus pyogenes, té bao RAW264.7.

ABSTRACT

INVESTIGATION OF IN VITRO ANTIBACTERIAL AND ANTI-
INFLAMMATORY ACTIVITIES OF STANDARDIZED EXTRACTS FROM
AVICENNIA OFFICINALIS L. LEAVES IN CA MAU

Dang Duy Khanh, Duong Tuyet Ngan, Nguyen Thi Ngoc Van”,

Nguyen Ngoc Nha Thao, Bui Thi Ngoc Han, Nguyen Thi Thanh Tam,

Nguyen Bich Tran, Cao Yen Linh, Huynh Thi Mai Tram, Lam Anh Khoa

Can Tho University of Medicine and Pharmacy

Background: Avicennia officinalis L. is a tree species with strong growth capability in harsh
conditions and rich in biological compounds. Pharmacological studies have shown that extracts
from plant leaves and bark have antioxidant, anti-inflammatory, antibacterial, and anti-cancer
properties. Objectives: To investigate the in vitro antibacterial and anti-inflammatory activities of
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standardized extracts from Avicennia officinalis L. leaves collected in Ca Mau. Material and
methods: Antibacterial activity was assessed using the agar diffusion method and MIC
determination through the agar dilution method on four bacterial strains. The in vitro anti-
inflammatory activity was evaluated by examining the inhibition of NO production in RAW264.7
cells. Results: The standardized leaf extract at 200 mg/mL showed antibacterial activity against
Staphylococcus epidermidis (ATCC 12228), Streptococcus pneumoniae (ATCC 49619), and
Streptococcus pyogenes (ATCC 19615) with inhibition zone diameters of 8.5 mm, 16 mm, and 9 mm
respectively. The lowest MIC value was 2.5 mg/mL for Streptococcus pneumoniae. At 100 ug/mL,
the standardized extract from Avicennia leaves reduced NO concentration comparable to the
standard dexamethasone. Similarly, the percentage of NO reduction also increased gradually with
the concentration of standardized extract. Conclusion: The standardized extract from Avicennia
officinalis L. leaves showed antibacterial effects against 3 test strains and exhibited good anti-
inflammatory properties in vitro, showing potential for developing products from this plant capable
of treating various inflammatory and microbial diseases.

Keywords: Avicennia officinalis L., Staphylococcus epidermidis, Streptococcus pneumonia,
Streptococcus pyogenes, RAW264.7 cells.

I. PAT VAN PE

Mim ludi d@)ng c6 tén khoa hoc 1a Avicennia officinalis L., thudc ho O 16
(Acanthaceae), 12 loai cay phan b rong rai trén thé gidi va dic biét 1a cac tinh ven bién nhu
Ca Mau, Kién Giang cua Viét Nam. Sinh truong va phat trién trong moi truéng ngdp man
khic nghiét, Mam ludi dong khong chi giup bao vé bo bién, chong x01 mon ma con duy tri
hé sinh thai, cung cip mdi trudong séng cho cac sinh vét ven bién. Bén canh dé, trong y hoc
dan gian, loai cay nay con dugc dung dé diéu tri mot s6 bénh Iy ngoai da, ghé 16, bénh dau
mua, ran can [1], [2]. Mim lui ddng con hd tro giam ndng d6 men gan, cai thién ton thuong
gan do bénh tiéu duong gdy ra, c6 hoat tinh chéng ung thu, chéng tang acid uric mau [3],
[4], [5]- Ngay nay, nhiéu nghién ctru vé Mim ludi dong dugc thuc hién dé khai thac t6i da
tiém ning cla lodi cdy nay gop phan tao nguyén liéu lam thudc c6 ngudn gde tir duge lidu.
Tuy nhién, cac nghién ciru v€ hoat tinh khang khuén, khang viém ciia 14 cdy Mam ludi dong
tai Viét Nam van con han ché. Vi vay, dé tai dugc thue hién véi muc tiéu khao sat hoat tinh
khang khuan va khang viém in vitro clia cao chuin héa tir 14 cdy Mam ludi dong nham
huéng dén tan dung t6i wu ngudn nguyén liéu co sin tai Viét Nam 13 14 cdy Mam duoc trong
tai Ca Mau.

II. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twgng nghién ciru

- Pi twgng nghién ciru: Cao chiét tir 1a cdy Mam ludi dong dugc bao ché dat tidu
chuan co so tir mau cia l4 cay Mém ludi dong (Avicennia officinalis L.) dugc thu hai tai Ca
Mau va da duoc dinh danh, luu mau tai Bo mén Hoa phan tich-Kiém nghiém, Truong Dai
hoc'Y Dugc Cén Tho. Cao chuén hoa di duoc xac dinh ham luong acid phenolic tong va
flavonoid tong.

2.2. Nguyén vat li¢u

- Chiing chuin va thudc ddi chimg: Staphylococcus epidermidis (ATCC 12228),

Klebsiella pneumoniae (ATCC) 13883, Streptococcus pneumoniae (ATCC 49619),

Streptococcus pyogenes (ATCC 19615) voi thubc d6i ching dung trong thir nghiém twong
g vai cac chung khuén 1a levofloxacin 5 pg/dia. Cac chung vi khuan dugc cung cap boi
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Trung tdm Khoa hoc cong nghé Dugc Sai Gon.

- Méi truwong dung trong thir nghiém: Thach Mueller-Hinton (MHA), Thach
Mueller-Hinton bd sung 5% mau ctru. Méi trudng duoc cung cip boi Trung tim Khoa hoc
cong nghé Dugc Sai Gon.

- Dong té bao: RAW264.7 dugc nudi cdy trong binh nudi ciy T25 & 37°C, 5% CO:
trong moi truong RPMI ¢6 bd sung 10% FBS va 1% Penicillin-Streptomycin. Dong té bao
va moi truong duoc cung cap boi Trung tim Sam va Dugc lidu thanh phd H6 Chi Minh.

2.3. Dia diém va thoi gian nghién ciru: Trung tim Khoa hoc cong nghé Dugc Sai Gon,
Trung tAm Sam va duoc liéu thanh phé HO Chi Minh, thang 12 nim 2024.
2.4. Phwong phap nghién ctru:

- Thir nghiém dinh tinh kha ning khang khuan dya theo tai liéu Ref. CLSI M02-
ed13, M07-ed11, CLSI M61-ed2 c6 bd sung phu hop voi diéu kién thir nghiém. Poc két
qua: chit thir co kha ning e ché sy phat trién cia vi khuan trén ban thach khi xung quang
16 c6 vong khang vi sinh vat.

- Xéc dinh nong d6 wc ché t6i thiéu bang phuong phap pha lodng trén thach: Mau
thir duoc pha lodng bang DMSO va pha tryc tiép voi mdi truong thur nghiém sao cho tao
thanh giai ndng d6 trong moi truong thir nghiém (co nong do sau bang % ndng do trudc)
bao gdm 10 mg/mL, 5 mg/mL, 2,5 mg/mL, 1,25 mg/mL, 0,625 mg/mL, 0,32 mg/mL, va
0,16 mg/mL. Cho chét thir vao méi truong da dé ngudi vé 45-50°C, lic déu dé dat duogc
nong d6 cudi can thir nghiém. Tién hanh song song voi mot gleng chimg 4m thay chat thir
bang DMSO. Gia tri MIC 1a ndng d6 thap nht ctia chat thir rc ché su phat trién cua vi khuan
(mdi truong khong duc hodc vi khuan khong moc trén mit thach).

- Khao sat kha ning trc ché san sinh NO trén té bao RAW264.7: Té bao dugc gieo
vao dia 96 giéng voi mat do 5 x 10* té bao/giéng trong 100 pL mdi trudng, té bao duoc nudi
trong 24 gio & diéu kién 37°C, 5% CO2. Sau 24 gio, té bao duoc nudi trong 200 pL moi
truong c6 chira mau thr ¢ cac noéng d6 khac nhau c6 hodc khong c6 xu ly voi
Lipopolysaccharid (LPS) ndéng do 1 pg/mL, té bao duoc tiép tuc nudi trong 24 gio 6 37°C,
5% COa. Nong do NO trong dich nu6i té bao dugc dinh lugng bang thudc thir Griess. Hut
100 pL dich n6i trong mdi giéng sang dia 96 giéng khac va bo sung 100 uL thude thir Griess,
hdn hop dugce 1 trong 15 phit ¢ nhiét do phong. Do hip thu ciia hdn hop phan tng duge do
¢ bude song 540 nm. Pheép do dugce lap lai 3 lan. Dexamethason dugc st dung lam chimg
duong. Nong do NO (uM) trong dich nudi dugce tinh dya trén duong chuan NO (y = ax +
b), trong do x la ndéng 46 NO (uM), y 1a d6 hap thu & budc song 540 nm. Phan trim giam
NO (%) cta mau thir duoc tinh theo cong thuc:

% = [(NOTé bao khong duge xir Iy véi mau thir = NOTE bao duge xir 1y véi mau thir) / NOTé bao khong duge xir
ly véi mau thu] x 100

2.5. Xir Iy s6 liéu: S6 liéu duoc nhap va xir 1y thong ké bang phan mém Microsoft Excel
2010. Gia tri trung binh giita cic nhom dugc so sanh bang phép kiém t-test véi khoang tin
cdy 95%, su khac biét duoc xem 14 co y nghia thong ké khi gia tri p < 0.05.
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1. KET QUA NGHIEN CUU
3.1. Pinh tinh kha ning khang khuin

Béang 1. Buong kinh vong vo khuan ctia cao chuin hoa tir 14 cdy Mam ludi dong trén cac
chung vi sinh vat

Puong kinh vong e ché (mm)
Cao chuan hoa tur 1a
Vi sinh vat cdy Mam ludi ddng | Levofloxacin
(Avicennia officinalis) 5 pg/dia
200 mg/mL
Staphylococcus epidermidis ATCC 12228 8,5 30
Klebsiella pneumoniae subsp. pneumoniae ATCC
- 19
13883
Streptococcus pneumoniae ATCC 49619 16 23
Streptococcus pyogenes ATCC 19615 9 34
Staphylococcus epidermidis Klebsiella pneumoniae Streptococcus pneumoniae Streptococcus pyogenes

Hinh 1. Két qua dinh tinh kha nang khang vi sinh vét cta cao chuan hoa tir 1a cdy Mam
ludi dong
(LM: cao chuén hoa tir 14 cdy Mam ludi dong; PC: ching duong levofloxacin)
Nhan xét: Két qua tir hinh 1 va bang 1 cho thiy cao chuén hoéa tir 14 cdy Mam ludi
ddng c6 tac dung khang vi khuan Staphylococcus epidermidis, Streptococcus pneumonia,
va Streptococcus pyogenes v6i duong kinh vong vo khuan 1an luot 13 8,5 mm, 16 mm, va 9
mm. Cao chiét khong c6 tac dung trén vi khuan Klebsiella pneumonia.
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3.2. Xac dinh gia tri MIC
Bang 2. Két qua xac dinh gia tri MIC cua cao chuan hoa tir 14 cdy Mam ludi dong
Gia tri MIC (mg/mL)
S. epidermidis K. pneumoniae S. pneumoniae S. pyogenes

Cao chuan héa tir 14 cdy 10 >10 2,5 > 10
Mam ludi dong

Nbng do cao S. epidermidis | K. pneumoniae | S. pneumoniae | S. pyogenes Chting MT

10 mg/mL

5 mg/mL
MHA + 5% méau

2,5 mg/mL

1,25 mg/mL

0,625 mg/mL

0,32 mg/mL

0,16 mg/mL

Ching DMSO

Hinh 2. Két qua xé4c dinh gia tri MIC cua cao chuan hoa tir 1a cdy Mam ludi dong
Nhén xet: Gia tri MIC cua cao chudn hoa tur 1a cay Mim ludi ddng dbi véi 2 chung
S. pyogenes, K. pneumonia déu > 10 mg/mL, doi voi chung S. epidermidis 1a 10 mg/mL.
Tuy nhién, v6i ching S. pneumonia nhay hon véi gia tri 1a 2,5 mg/mL.
3.3. Két qua danh gia hoat tinh khang viém in vitro
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0 - ;.;
Oug/mL 6,25 12,5 25 50 100
ug/mL  upg/mL  ug/mL  pg/mL  pg/mL
husn hoa tir 13 M5 Dexa
Cao chuan hda tu 1a Mam 50 pg/mL

LPS (-) LPS (+)

Hinh 3. Nong d6 NO sinh ra giita cac nhom thir nghiém
Nhéan xét: Lipopolysaccharid (LPS) lam tang san sinh NO trén nhom té bao
RAW264.7, su gia tang c6 y nghia thong ké. Cao chuan hoa tir 14 cay Mam lam giam nong
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do NO tao ra do L‘PS, tac dung nay phu thudc vao néng do va dat muc tuong duong voi
dexamethason & nong do 100 pg/mL (*p < 0,05 khi so v6i nhom LPS (-); #p < 0,05, #p <
0,01 khi so véi nhom LPS (+)).

IV. BAN LUAN

4.1. Khao sit hoat tinh khang khuén

Trong nghién ciru nay, cao chuan héa tir 1a cdy Mam ludi ddng (4vicennia oficinalis
L.) da dugc danh gia kha nang khang khuan thong qua phuong phap khuéch tan trong thach
va xac dinh ndng d6 tc ché t6i thiéu (MIC) d6i véi cac vi khuan gay bénh thudng gip. Ket
qua khuéch tan trong thach cho thy cac vong uc ché xuat hién 13 rét xung quanh céc gleng
chira cao 1a cdy Mam ludi dong v6i ndng d6 ¢ 200 mg/mL, dudong kinh vong vo khuan dbi
v6i cac chung vi khuan 1an luot 1a Staphylococcus epidermidis (8,5 mm), Streptococcus
pneumonia (16 mm), va Streptococcus pyogenes (9 mm). Trong khi d6, d6i voi ching duong
levofloxacin nong d6 5 pg/dia thi dudng kinh vong vo khuan 1an luot 1a  Staphylococcus
epidermidis (30 mm), Klebsiella pneumonia (19 mm), Streptococcus pneumonia (23 mm),
va Streptococcus pyogenes (34 mm). Gia tri MIC cua cao chiét tir 14 cay Mam ludi dong dbi
v6i 4 chiing vi khuan dugc xac dinh bang phuong phap pha loang trong thach. Két qua ghi
nhan trong bang 2 cho thay MIC cta cao nay ddi voi hai ching S. pyogenes va K. pneumonia
déu > 10 mg/mL, ddi v6i chung S. Epidermidis 13 10 mg/mL. Tuy nhién, v6i ching S.
pneumonia, cao chiét thé hién kha niang khang khuan tot hon véi gia tri 1a 2,5 mg/mL.

Cho dén nay, chua tim thay nghién ctru nao tai Viét Nam tién hanh dénh gia vé hoat
tinh khang khuan ctia cao chiét tir 14 cdy Mam ludi dong. Cac nghién ctru trén thé gii khao
sat trén nhiéu bd phan ciia loai cdy nay véi nhidu dung méi khac nhau nhim tim ra dung
moi cho hiéu qua khang khuan t6i wu. Hon nita, cic nghién ctru trén thé gi6i chua thi
nghiém trén cac ching vi khuan duoc str dung trong nghién ctru ndy ma chi tap trung vao
cac vi khuan thuong gap khac.

Nam 2014, Mohammed va cdng su [6] da nghién ctru hoat tinh khang khuén cta cao
chiét tir qua cta cdy Mam (Avicennia officinalis). Trong sb cac dich chiét duoc thir nghiém,
dich chiét methanol va ethanol ciia qua thé hién hoat tinh khang khuén cao nhét (duong kinh
vong vo khuan dao dong tir 12,66 dén 18,66 mm) ddi vai tat ca cac loai vi khuan duoc thir
nghiém. Tuy nhién, dich chiét ctia qua trong ethyl acetate chi c6 hoat tinh ddi véi cac chung
vi khuan Gram duong. Trong dung méi aceton, nghién ctru da cho thay kha nang trc ché ctia
cao chiét dbi voi E. coli, En. Aerogenes, S. aureus, va S. pyogens. Céac gia tri MIC dao dong
tir 1,25-5 mg/100uL va thay d6i tiy theo timg dung moi (ethyl acetat, aceton, methanol, va
ethanol).

Nghién ctru ctia Pawar va cong sy nam 2015 [7] da khao sat hoat tinh khang khuan
cta dich chiét tir 14 Avicennia officinalis @i véi bon loai vi khuan gay bénh ¢ ngudi bao
g6m hai loai Gram duong 13 Staphylococcus aureus, Bacillus cereus va hai loai Gram am 1a
Pseudomonas aeruginosa, Escherichia coli. Tir két qua vé hoat tinh khang khuan va nong
d6 MIC va MBC cho thay khi sir dung dung méi cac dung méi khac nhau dé chiét thi dich
chiét n-hexan thé hién tac dung khang khudn manh nhat, dich chiét methanol va
dichloromethan ciing cho thiy tiém nang khang khuan mic du yéu hon so véi dich chiét n-
hexan. Két qua khuéch tan trén dia thach chi ra rang Bacillus cereus duong nhu 1a ching
nhay cam nhét véi ving tc ché 1a 19 mm (1,5 mg/dia) va gia tri MIC 1a 0,04 mg/mL. Viéc
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{rc ché su phat trién cta vi khuan & ndéng do thap téi 0,04 mg/mL cho thy hoat tinh khang
khuan manh cua dich chiét Avicennia officinalis.

Sormin va cong su [8] d& nghién ciru, danh gia hoat tinh khang khuén cua dich chiét
1a cay Mam co nguon gbc tir Vinh Ambon trén mot s6 chung vi khuan giy bénh. Két qua
cho thiy dich chiét 14 Avicennia officinalis c¢6 tiém niang khang khuan manh. Dich chiét 1a
Avicennia officinalis khang lai vi khuan Escherichia coli va Staphylococcus aureus v&i ving
trc ché dao dong tir 7,13 + 0,43 mm dén 14,97 + 0,41 mm. Dich chiét methanol thé hién
hoat tinh khang khuan manh nhit chong lai vi khuan Staphylococcus aureus véi ving (e
ché 1a 14,97 + 0,41 mm, tiép theo 1a dich chiét ethyl acetat va n-hexan.

4.2. Panh gia hoat tinh khang viém

Két qua tir hinh 1 cho thay, di voi mau thir & cac nong do tir 6,25 - 100 pg/mL thi
ty 1& té bao con sdng rat cao, hau hét déu dat trén 90%, khong c6 su khac biét nhiéu so véi
chat ddi ching duong dexamethason & noéng do 50 pg/mL, chimg to nhimg két qua nay phu
hop voi cac nghién ciu trude day vé kha nang giy doc té bao cua cac cao chlet dac biét 1a
trén dong té bao RAW264.7. Cu thé, trong cac nghién ciru trudc ddy di chi ra rang khi ty 18
té bao séng trén 80% thi cac néng d6 twong tng d6 c6 thé duoc sir dung dé khao sat kha
nang uc ché san sinh NO trén té bao RAW264.7 [9], [10]. Vi vay, trong nghién ctru nay cao
chuén hoa tir 1a cdy Mam c6 dai nong do tir 6,25 - 100 ;,Lg/mL rat an toan va hiéu qua, c6 thé
duogc lya chon lam cac thir nghiém thich hop dé danh gia hoat tinh khéng viém cua cao chiét
tir Avicennia officinalis trong cac thi nghiém tiép theo.

V. KET LUAN

Qua nghién ctru cho thiy cao chuan héa tir 14 cdy Mim ludi dong, & ndng do 200
mg/mL, thé hién kha ning @c ché sy phat trién cua 3 loai vi khuén Staphylococcus
epidermidis, Streptococcus pneumoniae, va Streptococcus pyogenes. Thir nghiém MIC bang
phuong phap pha lodng trong thach ciing cho két qua khang khuan tét dot voi cao chuan
hoéa tir 14 Mam trén Streptococcus pneumonia voi gia tri MIC 1a 2,5 mg/mL. Cao chiét con
thé hién hoat tinh khéang viém in vitro manh va ting dan theo nong d6. Cac nghién ctru tiép
theo can tap trung khao sat nham khang dinh kha ning khang viém ciia cao chiét nay trén
cac md hinh in vivo. Cac két qua nay s& 1a tién dé mo ra cic huéng nghién ctru sau hon
nham chiét tach cac hop chat tinh khiét c6 hoat tinh sinh hoc tir 1a cdy Mam, qua d6 mang
lai tiém nang phat trién cac san pham hd tro diéu tri cac bénh 1y do viém va vi sinh vat tir
loai dugc li€u quy nay.
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