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Khao sat hoat tinh khang Candida albicans cua phéi hop cao Trau
khéng (Piper betle L. Piperaceae) va tinh dau Bach 1i hwong (Thymus
vulgaris L. Lamiaceae)
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Tom tat

Cao Trau khong chira hoat chat hydroxychavicol c6 kha ning ¢ ché su phat trién caa  Nhan 19.12.2021
Candida albicans théng qua qua trinh @c ché qué trinh nhan d6i DNA. Tinh dau Bach  Pugc duyét 28.02.2022
li huong da duge bao cdo khang Candida spp. Co ché tac dong ciia n6 1a wc ché qua  Congbd  06.04.2022
trinh sinh tong hop ergosterol trén mang té bao. Dya trén nguyén tac phdi hop 2 chat

¢6 co ché tac dong khac nhau trong diéu tri bénh nhiém tring, nhom tac gia tién hanh

khao sat hiéu qua khang C. albicans ATCC 10231 cua phdi hop cao Trau khong va

tinh dau Béch 1i hwong. Két qua cho thay phéi hop cao Trau khong — tinh dau Bach 1i

huong (1 mg : 4 pL) c6 hiéu qua cong luc khang C. abicans trén m6 hinh in vitro va

md hinh tinh thAm qua mong ex vivo. Bong thoi, bang mé hinh gy nhiém mong ex  Tir khoa

vivo, nghién ciru ciing da xac dinh dugc phdi hop cao Trau khong 0,156 % (W/V) va  C. albicans,

tinh dau Bach 1i huong 0,625 % (v/V) c¢6 kha ning diét nam C. albicans ATCC 10231.

Céc két qua nay tao tién dé dé phat trién cong thire cac dang bao ché (kem, gel,...) hd

trg diéu tri bénh nAim méng Candida chua cao Trau khéng va tinh dau Bach 1i hwong.
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cao Trau khong,
tinh dau Bach li huong,
cong luc, nam mong

ché tac dong ctia no 1a wrc ché qué trinh nhan d6i DNA
ciia vi sinh vat [2]. Bén canh d6, tinh diu Béch li
huong ciing da dugc bao cdo c6 kha nang khang
Candida spp. thong qua qua trinh e ché tong hop
ergosterol — thanh phan chinh ciia mang té bao vi nim
[3,4]. Bé diéu tri cac bénh 1i nhiém tring, hai chét c6
co ché tac dong khac nhau thuong dugc két hop dé gia
tang tac dung [5]. Dua trén nguyén tic nay, cao TrK
va tinh dau Bach 1i huong dugc phdi hop voi nhau dé
danh gia hiéu qua khang C. albicans gy bénh nam
mong thong qua mo hinh in vitro va ex vivo.

2 Péi tuong va phuong phap nghién ctu

1 M& dau

NAm mong 13 tinh trang méng tay, chan bi pha hay
boi cac vi ndm, trong d6 phd bién 1a Candida
albicans. Hién nay, cac béc si thuong chi dinh thudc
khang nidm nhu terbinafin, nhom azol ding tai chd
hodc toan than. Tuy nhién, liéu phap nay st dung lau
dai s& gy nhiéu tac dung phu va gia ting tinh trang dé
khang thudc. Xu thé hién nay 1a st dung thubc co
ngudn gdc tir duoc liéu dé thay thé. Nam 2020, nhém
tac gia Lé Van Kim Anh va Pham Bén Chi di chung
minh cao Trau khong (TrK) (chiét xuat tir 14 TrK bang
cac dung mdi con 96 %, nudc) cho hiéu qua khang

trung binh cac chung Candida spp. véi gia tri MIC (2-
4) mg/mL [1]. Hoat tinh khang vi sinh vat cia cao
TrK chii yéu do hoat chét hydroxychavicol giy ra. Co

2.1 Dbi tuong nghién ciru
Cao TrK thu duoc tir dé tai ma s6 2020.01.092 [1]
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Tinh dau Bach 1i hwong (BLH) duoc cung cip bai
Cong ty C6 phan Huong liéu va Du lich My Linh.

Vi nam thir nghiém: C. albicans ATCC 10231

2.2 Phuong phap nghién ctu

2.2.1 Khao sat hiéu qua phdi hop cao TrK véi tinh dau
BLH in vitro

Hiéu qua phdi hop cua cao Tr.K va tinh dau BLH
dugc danh gia bang phuwong phap vi pha lodng trong
méi truong thach theo hinh ban co [6,7]. Méi truong
thir nghiém 1a MHA (Mueller Hinton Agar) bo sung 2
% glucose.

Cao Tr.K va tinh ddu BLH dugc pha loang lién tuc 2
trong moi truong thir nghiém thanh hai diy c6 ndng
d6 giam dan trong bang nhwa 96 giéng theo Bang 1.
M&i giéng chira 100 uL chat thir (cao Tr.K hodc tinh
dau BLH hoic phdi hop cao Tr.K va tinh didu BLH)
dugc pha trong méi truong thir nghiém. Cu thé:

+ Day ndng d¢ thir nghiém dé xac dinh MIC riéng ré
cua tinh dau BLH (A2 — A6): chua tinh dau BLH
nong do tir 4 pL/mL dén 0,25 plL/mL

+ Day ndng d¢ thir nghiém dé xac dinh MIC riéng ré
cia cao Tr.K (Bl — G1): chira cao Tr.K ndng do
(8 000-250) ug/mL

FIC =

MIC cao Tr.K trong phéi hop
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+ Cac diy nong do thir nghiém dé xac dinh MIC phdi
hop cao Tr.K va tinh dau BLH (B2 — B6, C2 — C6, D2 —
D6, E2 — E6, F2 — F6, G2 — G6): chira phéi hop tinh dau
BLH va cao Tr.K ¢ cac ndng do va ti 1& khac nhau.
Chuan bi huyén troc vi nam: vi ndim C. albicans
ATCC 10231 duoc hoat héa va phan lap trén moi
truong SDA (Sabauraud Dextrose Agar) & 37 °C trong
48 gio. Sau d6, chuan bi huyén dich vi ndm bang cach
lay khoang (3-5) khém nam c6 duong kinh khoang 1
mm phén tan vao ong nghiém chtra 5 mL nudc mudi
sinh 1i ¢6 0,05 % tween 80. Lac xoay dich ndm trong
khoang (20-30) gidy. Xéac dinh d6 hip thu cua huyén
troc vi ndm bang may quang phd UV-Vis tai budc
song 530 nm (ODszonm). biéu chinh huyén troc vi
nam nam bang nudc mudi sinh 1i sao cho ODsszgny dat
xap xi 0,1 (0,08-0,12), twong dwong mat do vi nim la
(1-5) x 10° CFU/mL.

Huat 10 pL huyén dich vi nim 1én trén bé mat mdi
giéng dé dat duoc s6 luong 10* CFU (Colony Forming
Unit). Sau 48 gio & ¢ 37 °C, xac dinh MIC riéng r8,
MIC phéi hop dé tinh hé sb FIC:

MIC tinh dau BLH trong phdi hop

MIC cao Tr.K riéng ré

FIC<0,5 : cong luc boi tang
1 <FIC <4 : tac dung riéng ré&

MIC tinh dau BLH riéng ré

0,5 <FIC <1 :congluc
4 < FIC : d6i khang

Bing 1 Bang nhya 96 giéng trong phuong phéap vi pha lodng theo hinh

ban co&
Tinh dau BLH

1 2 3 4 5 6

A | Ching | A2 | A3 | A4 | A5 | A6

B B1 B2 B3 B4 B5 B6

cao | C C1l c2 C3 c4 C5 C6
TrK | D D1 D2 D3 D4 D5 D6
E E1l E2 E3 E4 E5 E6

F F1 F2 F3 F4 F5 F6

G G1 G2 G3 | G4 G5 G6

2.2.2 Khao st tinh thAm qua mong ex vivo

Chudn bi mdu méng: mong tay duoc cat tir ngudi tinh
nguyén khéng st dung son moéng tay hay cac chat
danh bong khéac trong vong 6 thang. Mong tay dugc
trix trong lo, dan nhan va dé trong tu lanh dén khi sir
dung. Khi str dung, cit moéng tay thanh ting manh
(3 x 3) mm, rira sach 3 l1an bang EtOH 70 % va nuéc
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mudi sinh 1i vo trung. Sau khi rira sach, méng duoc dé
kho6 trong laminar ¢ nhiét d6 phong.

Méi trwong thir nghiém: MHA bo sung 2 % D —
glucose, 25 mg Chloramphenicol va 250 mg
Cycloheximid trong 1 lit méi truong.

C. albicans ATCC 10231 (mat d6 10° CFU/mL) dugc
chuan bi tuong ty nhu & Muc 2.2.1. Trai huyén dich
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nim c6 ndng d6 10° CFU/mL 1én bé mit mdi trudng.
bat manh mong tay da qua xtr 1i 1én mat thach (sao
cho phan nén moéng tay tiép xuc vai bé mat thach), roi
dit 1én trén méng tay mot dia gidy vo trung cé kich
thudc nho hon hoac tuong duong vai manh mong tay.
Tam 2,5 uL dung dich thir véi nhitng nong d6 khéc
nhau vao dia gidy.

Dia gidy tam man thir & nhitng ndng

d6 khac nhau i

— T e
S~ T

Chét thir dugc chuan bi nhu sau:

- Cao Tr.K: can chinh xac khoang mot Iuwgng cao
Tr.K, hoa tan trong DMSO 10 % dé dat dugc néng do
thir nghiém.

- Tinh dau BLH: hut chinh xac mét thé tich tinh dau,
hoa tan trong PEG 400 d¢ dat dwoc ndéng do thir
nghiém.

___»Mong 3x3 mm

|

"= C.albicans &roc trai déu trén bé mat méi
trieong

Hinh 1 M6 hinh xé4c dinh kha nang thim cua chat thir qua mong.

Sau d6 dem di u & 37 °C trong 48 gid va do duong
kinh vong khang ndm dé danh gia [8-10].

2.2.3 Khao sat hoat tinh khang C.albicans trén mo
hinh méng nhiém ex vivo

Chuan bj mdu méng: nhu Myc 2.2.2.

Gdy nhiém méng: C. albicans ATCC 10231 duoc hoat
hoa trong thach YPG (Yeast extract — Peptone —
Glucose), u ¢ 37 °C trong 48 gio, sau do tiép tuc hoat
hoa trong moi truong YPG long. Sau 48 gio, dem li
tam, thu 1dy phan cin té bao. Phan tan phan cin nay
trong nudc mudi sinh 1i ¢6 0,05 % tween 80 dé dat 10
CFU/mL. Sb luong té bao nim men duoc xac dinh
bang budng dém hdng cau Neubauer. Pha lodng dich
treo ndm trong moi trudng thach nudc sao cho nong
d6 nim men 1a 10° CFU/mL. Cho mdi trudng thach
nudc vao dia petri tiét trung. Pat mong tay da duoc xi
li vao méi truong sao cho phan nén mong tiép xuc
truc tiép v6i thach nim, nhu vay ndm chi sir dung
moéng 1a nguon dinh dudng duy nhat. Sau 7 ngay o &

Nén méong

™~

—

Thach nuée chira 105 CFU/ml
hat men/BT

Giy nhiém
—

Miu thi/ thach
YPG/SDA

Diéu tri
-_—

Thach YPG/SDA

37 °C, quan st su phat trién cia ndm trén nén mong
bang kinh hién vi quang hoc [9-11].

Khdo sdt tic dong khang C. albicans ATCC 10231
cua chat thir trén mong nhiém

Cao Tr.K va tinh dau BLH dugc hoa tan trong moi
truong thach YPG c6 bd sung 0,1 % tween 80 thanh
ndng do thir nghiem.

Mong sau khi gdy nhidm nim dwoc chuyén sang dia
petri moi trudng chaa chat the, dit lung mong tiép
xic voi méi trudng, nén méng hudng 1én trén. Sau (2-
3) ngay, quan sat sy phat trién tré lai cia nAm bang
mét thuong dé xac dinh kha nang khang nim cua chat
thi (MIC ex vivo) [11]

Sau d6, chuyén méng sang mdi truong thach YPG sao
cho nén mong tiép xuc voi méi truong, u & 37 °C
trong 48 gid, quan sat sy phat trién trg lai coa vi nam.
Giai doan nay giup xac dinh nong do téi thiéu diét
nam trén mé moéng (MFC ex vivo) [11].

7 ngay, 37°C
Kiém tra méng nhiém nim
2 ngay, 37°C
QS SPT ciia VN quanh mong
->Xac dinh MIC ex vivo
2 ngay, 370C

Xac dinh MFC ex vive

Hinh 2 M6 hinh x4c dinh tac dong khang nam ex vivo

3 Két qua va ban luan
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3.1 Hiéu qua phéi hop cao TrK va tinh diu BLH in vitro
Hiéu qua phdi hop cao Tr.K va tinh ddu BLH duoc trinh bay & Bang 2.

Biang 2 Két qua khao sat hiéu qua cua phdi hop cao Tr.K va tinh ddu BLH trén C. albicans ATCC 10231

Ti ¢ phoi hop
Mau thir MIC FIC Twong tac Cao Tr.K - TDBLH
(mg/pL)

Cao Tr.K 2 mg/mL
Tinh dau BLH 2 uL/mL

‘. 1:1 1 11

Phoi hop Cao 'I;rIIf - TD BLH 051 0.75 Cong luc 17

(M/uL) 0,25:1 0,625 14

Nhan xét: phdi hop cao Tr.K va tinh dau BLH cho
hi¢u qua cong luc trén chung C. albicans ATCC
102316 cac ti 1& nong d6 1:1, 1:2 va 1:4 (mg cao
Tr.K/uL tinh dau BLH). Nhu vay khi phdi hop chiing
véi nhau, hoat tinh khang C. albicans ATCC 10231

cua tinh diu BLH ting 1én 2 14n, cua cao Tr.K ting
1én (2-8) lan so véi dang riéng r&. Hon nira, ti 1& cia
chung trong phdi hop c6 tac dong cong luc khong
chénh nhau qua nhiéu (1:1, 1:2 va 1:4) nén c6 tiém
nang xac 1ap cong thirc bao ché sau nay.

Bang 3 Bang bién giai két qua cho Hinh 3

Hinh 3 Hlnh chup dal dlen ket qua khao sat
hiéu qua phdi hop cao Tr.K véi tinh dau

BLH khang C. albicans ATCC 10231

3.2 Tinh thAm qua mong ex vivo

Két qua tinh thAm qua mong cua cao Tr.K va tinh dau BLH ¢ dang riéng r& va phdi hop duoc trinh bay & Bang 4.

Chu thich  (-) : vi nAm bi ¢ ché

1 2 3 4 5
A + - - + + +
B - - - - -
C - - - - - -
D - - - - - -
E + - - + +
F + - - + +
G + - - + +

Bang 4 Két qua tinh thAm qua méng cuia cao Tr.K va tinh ddu BLH riéng r& va phdi hop

(+) : vi ndm phat trién

Chat thir Du’(‘}'ng kinh vong k!lz'mg nam C. albi‘cans ATCC 10231 (mm) |
Lan1 Lan 2 Lan 3 Trung binh
PEG 400 0 0 0 0
DMSO 10 % 0 0 0 0
Cao Tr.K (5, 10, 20, 100) % 0 0 0 0
TD BLH 40 % 25 27 27 26,33
TD BLH 20 % 12 11 12 11,67
TD BLH 10 % 0 0 0 0
Cao Tr.K 20 % + TD BLH 20 % 11,5 11 10,5 11,00
Cao Tr.K 10 % + TD BLH 20 % 10 10,5 12 10,83
Cao Tr.K5% +  TD BLH 20 % 15 16 16,5 15,83
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Ch thich: TD: tinh dau; Cao Tr.K 1 %:10 mg/mL, TD BLH 1 % : 10 uL/mL

Nhdn xét:

- PEG 400, DMSO 10 % lan luot 1a dung mdi hoa tan
tinh dau BLH va cao Tr.K trong thir nghiém, khong
cho viing tc ché C. albicans ATCC 10231, chimng to
két qua thir nghiém khong bi anh huong bai cac dung
moi nay.

- Cao Tr.K khéng c6 kha ning thim qua mong ngudi
lanh & ndng d6 100 %.

- Tinh dau BLH c6 kha ning thim qua moéng nguoi
lanh tir ndng d6 20 %. Khi ting ndng do cua cac tinh

TDBLH 40%

-

Cao TrX 100%

Cao TrXK 20%

DMSO 100%

Cao TrXK 10%

diu nay, dudng kinh ving @c ché C. albicans ATCC
10231 cang ting, chung t6 luong tinh dau thdm qua
moéng cang nhiéu.

- O ndng do phdi hop cua cao Tr.K va tinh dau BLH
(20 : 20) % va (10 : 20) %, dudng kinh vang uc ché
khong ting 1én so voi tinh diau BLH dang riéng ré.
Tuy nhién & ti 18 (5 : 20) %, duong kinh ving ¢ ché
cao hon c6 ¥ nghia théng ké so vai tinh dau BLH ¢
dang riéng r& (p < 0,05). Pidu nay chung to hiéu qua
cong lyc cta ching trén mo hinh ex vivo.

Cao TrK 5%

Cao TrK 20%-TDBLH20% Cao TrK 10%-TDBLH20%  Cao TrK 3% -TD BLH 20%

Hinh 4 Hinh chup dai dién két qua khao sat tinh thim qua méng ctia cao Tr.K va tinh diu BLH riéng r& va phéi hop

3.3 Kha nang khang C.albicans ex vivo

Sau khi gdy nhiém méng ngudi lanh bang C. albicans ATCC 10231, két qua soi tuoi mau méng & do phong dai
400x, xuat hién dam hat men va soi ndm gia [12] (Hinh 5). Do d6, miu méng da duoc giy nhiém thanh cong.

Hat men

Hinh 5 Hinh chyp dai dién miu mong sau khi gdy nhiém C. albicans ATCC 10231 (400x)

Vi phdi hop cao Tr.K 5 % - tinh dau BLH 20 % c6
hi¢u qua cong luc khang C. albicans ATCC 10231

trén mo6 hinh thim qua méng nguoi lanh ex vivo nén

duoc tiép tuc nghién ciru d&é xac dinh MIC ex vivo va
MFC ex vivo. Két qua xac dinh MIC exvivo duoc thé
hién ¢ Hinh 6. Khi mong nhiém dugc diéu tri vai phéi
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hop ndng do cao Tr.K 0,039 %, tinh dau BLH 0,156  BLH 0,313 %, vi nim bi &c ché nén day ciing chinh la
%, c6 su phat trién ctia vi ndm quanh mong. Trong khi  gia tri MIC ex vivo ciia chung trén C. albicans ATCC
d6 & phdi hop ndng d6 cao Tr. K 0,078 %, tinh dau  10231.

Vi nim phét trién quanh méng

Chirng Cao TrX - TD BLH Cao TrK - TD BLH Cao TrX - TD BLH Cao TrK - TD BLH
0.019% :0,078% 0.039% :0,156% 0,078% :0,313% 0,156% : 0,625%

Cao TrK - TD BLH Cao TrK - TD BLH Cao TrK - TD BLH Cao TrX - TD BLH Cao TrX - TD BLH

0,313%:1,25% 0,625% :2,5% 1.25%: 5% 2,5%:10% (5% :20%)
Hinh 6 Hinh chup dai dién két qua xac dinh MIC ex vivo cua phdi hop cao Tr.K — TD BLH (1 mg:4 pL)

Véi cac miu mong sau khi didu tri v6i chét thir co BLH 0,313 %). Nguoc lai, vi miu méng duoc diéu
nong d6 Ién hon MIC ex vivo, s& duoc dit lai trén moéi  tri bang phdi hop cao Tr.K 0,156 % - tinh dau BLH
truong YPG, dé xac dinh MFC ex vivo. Két qua duwoc 0,625 %, khong c6 sy phat trién tré lai cua vi nAm. Do
thé hién ¢ Hinh 7. Trén méi truong YPG, c6 sy phat do, gia tri MFC ex vivo cua cao. Tr.K va tinh dau
trién tré lai coa vi ndm xung quanh méng (d3 duoc  BLH lan luot 14 0,156 % va 0,625 %.

diéu tri voi phdi hop cao Tr.K 0,078 % — tinh dau

Cao TrK - TD BLH Cao TrK - TD BLH Cao TrX - TD BLH Cao TrK - TD BLH

5% :20% 2.5%:5% 1,25%:5% 0,625% :2.5%
C Q é ==
tro lai quanh mong
Cao TrK - TD BLH Cao TrK - TD BLH Cao TrK - TD BLH
0,313%:1,25% 0,156% : 0,625% 0,078%:0,313%
Hinh 7 Hinh chup dai dién két qua xac dinh MFC ex vivo cta phdi hop cao Tr.K — TD BLH (1 mg:4 pL)
4 Két luan Tom lai, véi md hinh in vitro va mo hinh tinh tham

qua méng ex Vivo, nghién ciru nay di chi ra phéi hop
cao Tr.K — tinh dau BLH (1 mg:4 uL) c6 hiéu qua

w .
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cong luc khang C. albicans ATCC 10231. Trong phdi  bao ché (kem, gel,...) hd tro diéu tri bénh ndm mong
hop, gia tri MIC ex vivo khang C.albicans ATCC  Candida chira cao Tr.K va tinh diu BLH.

10231 da gay nhiém viao méng cua cao Tr.K, tinh dau

BLH lan luot 1 0,078% (W/v) va 0,313 % (v/V). Pong  Léi cdm on

thoi, nghién ciru ciing da xac dinh dugc phdi hop cao Nghién ctru duoc tai tro boi Quy phat trién Khoa hoc
Tr.K 0,156 % (W/V) va tinh dau BLH 0,625 % (v/v) c6  va Cong nghé - Pai hoc Nguyén Tat Thanh, ma d¢é tai
kha nang diét nam C. albicans ATCC 10231. Cac két  2021.01.46/HD-KHCN.

Qua nay tao tién dé dé phat trién cong thirc cac dang
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Study on anti — Candida albicans activities of the combination of Betel extract
(Piper betle L. Piperaceae) and Thyme essential oil (Thymus vulgaris L. Lamiaceae)

Pham Ben Chi', Nguyen Thi Bach Tuyet?, Pham Thuy Huong?, Phan Kim Thai? Ngo Yen Nhi?

'Faculty of Medical Laboratory Techniques, Nguyen Tat Thanh University
2Faculty of Pharmacy, Nguyen Tat Thanh University
pbchi@ntt.edu.vn

Abstract Betel extract contains Hydroxychavicol which inhibits the growth of Candida albicans through
inhibition of DNA replication. Thyme essential oil was reported about anti — Candidal activity. Its mechanism of
action involves the inhibition of ergosterol biosynthesis in the cell membrane. Based on the principle of the
combination of two agents that have different mechanisms of action in the treatment of infection, the study was
conducted to evaluate the efficacy against C. albicans of the combination of betel-extract and thyme essential oil.
The results indicated that the combination of betel extract and thyme essential oil (ratio of 1 mg : 4 pL)
synergistically interacted on inhibiting C. albicans ATCC 10231 in vitro and ex vivo models of permeability
through nail. Besides, by ex vivo infected nail model, the research showed that the combination of betel extract
0.156 % (w/v) and thyme essential oil 0.625 % (v/v) killed the fungi. The results could provide basic information
to develop some preparations (cream, gel, etc) that contain betel extract and thyme essential oil for the treatment
of onychomycosis.

Keywords Candida spp., Piper betle, Thyme essential oil, onychomycosis.
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