Panh gia hoat tinh khang nam cua (-)-cercosporamid
trén mét so chiing nAm Candida albicans

Tréan Thi Vén Anh Tran Khic Vi, Pham Qudc Tuén'
Ha Thanh Hoa', Tran th)’ng Thao® ,Dao Viét Hu’ng1 +

" Truwong Cao dang Y Duoc Phu Tho

Vién Ky thudt Hoa hoc, Pai hoc Bach Khoa Ha Ngi

5T, ruong Pai hoc Duoc Ha Noi

* Université de Nantes, Nantes Atlantique Universités, France

Summary
(-)-Cercosporamide is a natural product isolated from the phytopathogen fungus Cercosporidium

henningsii.

It was identified as a potent CaPkc1 ATP-competitive inhibitor. In this study, the

antifungal activity of (-)-cercosporamide was evaluated on some strains of the fungus Candida
albicans based on EUCAST method. The results showed inhibitory activity on three strains of
pathogenic fungi Candida albicans (CAAL 93, CAAL 97, CAAL 2), with ICs, value of 100 uM.
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Dt van dé

Nam Candida bao gdbm céac loai nAm co' hoi,
la mét trong nhirng loai sinh vat gay bénh nhiém
trung dudng huyét. Bénh nAm Candida huyét co
ty Ié t&r vong cao (co noi 1én t6i 67 %), thoi glan
nam vién kéo dai va chi phi didu tri ton kem .
Hién nay, 70 % ca séc nhiém trung huyét nhap
vién la do loai C. a/b/cans va 22 % do cac loai
khong phai C. albicans ¥. Cac nhém thubc dleu
tri nAm Candida hién nay khéng nhiéu, bao gém
cac nhém: polyen, fluoropyr|m|d|n azol,
allylamin va echinocandin . Cac thubc trén tac
dong theo 3 co ché: tc che sw sinh tong hop
ergosterol clia mang té bao ndm (nhém polyen,
azol va allylamin), ngén can qua trinh tdng hop
ADN va ARN trong ndm (nhém fluoropyrimidin)
va lam réi loan qua trinh hinh thanh té bao ndm
(nhém echinocandin) P!, Thuc té sb lwong cac
thudc dwoc lwa chon dung trong diéu tri bénh
nhiém ndm, dic biét bénh nhiém nam huyét do
Candida con han ché; thém vao dé viéc st dung
thubc |1&p lai va chwa hop ly 1& nguyén nhan dan
dén tai phat benh va phat trién cac chdng ndm
khang thuéc . Do do, sw phat trién liéu phap
mé&i didu tri benh nhiém nam, dic biét viéc
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xac dinh cac chat méi cé kha nang chéng ndm
& ndng do thap hodc két hop ludn duoc quan
tdm chu trong.

(-)-Cercosporamid 1a mét san phdm tw nhién,
dwoc phan 1ap vao nam 1991 tir mdi trwdng
nudi cly loai nAm gay bénh trén thuc vat
Cercosporidium henningsii. Hop chéat nay cé cau
trdc dibenzo[b,d]furan v&i danh phap: (9aS)-8-
acetyl-9,9a-dihydro-1,3,7-trihyroxy-9a-metyl-9-
oxodibenzo[b, d]furan-4-cacboxamid (hinh 1) &,

Hinh 1. C4u tric cua (—)-cercosporamid

Nam 2004, Sussman va CS. da nghién ctru
cho thay (—)-cercosporamid la chét (rc ché manh
déi voi protein kinase cGa ndm C. albicans
(CaPkc1), mot protein co6 vai trd quan trong
trong viéc hinh thanh dac tinh tang trwdng ciing
nhw cac hién twong khang thudc chdng ndm cua
cac loai C. albicans, v&i gia tri ICs la 44 nM ©1,
V&i muc tiéu tim kiém cac chat co hoat tinh
khang ndm tiém nang, trong nghién clru nay,
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chung t6i da thwc hién danh gia tac dung khang
ndm cua (-)-cercosporamid trén 6 ching
C. albicans (CAAL): 2 ching nhay cam véi
fluconazol va 4 chiing khang fluconazol.

Nguyén liéu va phwong
nghién clru

Héa chat, vat liéu va trang thiét bi

Chét thr nghiém (-)-cercosporamid duwoc
chiét xuét tir moéi trwdng nudi cly loai ndm
Mycosphaerella henningsii do phong thi nghiém
MMS - Pai hoc Nantes cung cép. Hoat chat
khang ndm s dung fluconazol (HiMedia)

phap

dwoc st dung lam chét dbi chiéu. Cac hda chét,
dung méi dwoc mua tir cac nha cung cap (Aldrich,
Merck, Acros) véi do tinh khiét trén 98 %. Céc
ching ndm nghién ctu do phong thi nghiém
lICiMed - Pai hoc Nantes cung cép, bao gom: 2
ching nhay cam vé&i fluconazol: CAAL 93 va
CAAL 97 va 4 chung khang fluconazol: CAAL 2,
CAAL 28, CAAL 111 va CAAL 117 (bang 1).
Chét chi thj |a resazurin do Vién Roscoff (Phap)
cung cap. No6i hap tiét tring Hirayama, ti 4m
Shellab, may vortex Labnet, ti ciy vé trung,
may do quang Gene Quant.

Bang 1. Ngudn géc va déc diém cda cac ching ndm nghién ctu

. £ N Nhay cam/khéang Co ché khdng
Chang nam Nguon goc fluconazol fluconazol
CAAL93 Bénh vién dai hoc Nantes, Phap Nhay cam -
CAAL97 Vién nghién ctru Pasteur, Phap Nhay cam -
CAAL2 Bénh vién dai hoc Nantes, Phap Khang Dot bién trén erg3
CAAL28 Bénh vién dai hoc Nantes, Phap Khang Dot bién trén erg11
CAAL111 Phong thi nghiém lICiMed - Pai hoc Khang Dot bién trén
Nantes, Phap CDR1/ CDR2
Phong thi nghiém IICiMed - Pai hoc Khang Dot bién trén
CAALT17 Nantes, Phap erg11va MDR1
Phwong phap danh gia hoat tinh Thwe nghiém va két qua
khang nam Thiét ké kiém tra hoat tinh khang nam

Th&r tdc dung khang ndm doc lap cua
(=)-cercosporamid dwgc thwe hién tai phong thi
nghiém IICiMed béng phwong phap EUCAST
dwoc stra ddi cho phii hop véi nghién ctru .
(=)-Cercosporamid dwgc thir tdc dung khang
ndm trén 6 ching ndm. Gia tri ICs, cla (-)-
cercosporamid dwoc tinh dwa trén két qua thu
dwoc sau 3 |an tién hanh thi nghiém doc lap so
sanh v&i ICsy cla chirng dwong fluconazol. Dai
ndng dd s dung clia (—)-cercosporamid trong
nghién cru nay dwa trén nghién ctru treéc day
clia Lafayette et al. d& danh gia tac dung trén
cac ching ndm twong (ng 1a 3 uM, 30 pM va
300 uM . Dai ndng @6 str dung dé danh gia tac
dung trén cac ching ndm cla fluconazol twong
trngla 1 uyM, 10 uM va 100 uM (hinh 2). Cac thir
nghiém dwoc thwe hién trong phién day phang
96 giéng. S dung mdi trwdng nudi cay léng
RPMI (Roswell Park Memorial Institute) 1640
(2 % glucose, bd sung dung dich dém acid 3-N-
morpholinopropanesulfonic (MOPS) 0,0165 M
dé dung dich dat pH 7.

cua (-)-cercosporamid

D4u tién cac chat thir dwoc hoa tan trong
dimethylsulfoxid (DMSO) tao dung dich gbc co6
nong d6 30 mM dbi véi (—)-cercosporamid va
10 mM dbi v&i chat ddi chiéu fluconazol. Tiép
theo cac chét thir dwoc pha loang véi DMSO &
cac néng do 0,3 mM dbi v&i (—)-cercosporamid
va 0,1 mM déi v&i chét dbi chiéu fluconazol. Sau
doé, cac chéat thr dwoc pha lodng bang moi
trwdng RPMI 1dng & cac néng d6 300 pM,
30 uM va 3 pM dbi véi (-)-cercosporamid va
100 UM, 10 pM va 1 pM ddi véi chét ddi chiéu
fluconazol. 100 L cGia méi dung dich nay trong
RPMI dwoc phan phdi 1&p lai ba Ian trong phién
96 giéng. Sau khi chuén bi, cac phién duoc bao
quan & -80 °C. Cac ching ndm C. albicans
dwoc nudi cay trén méi trwdng Sabouraud trong
24 gio & 37 °C. Sau do, chuan bi cac hén dich
clia cac ching ndm C. albicans trong hén hop
huyét thanh sinh ly/tween 80 (0,01 %) va
l&c vortex d& ddng nhat hoa. Viéc dinh luwong
hén dich dwoc thye hién trén budng dém té bao
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Malassez dé co thé thwc hién pha loang thich
hop dam bao mat dé ndm dat khoang 10* té bao
ndm/mL. 100 pL hén dich nay dwoc phan phdi
vao mdi giéng cla phién co chat thtr da chuén bi
trwdc & nhiét d¢ phong va dwgc 0 & 37 °C trong
24 gi®¢. Resazurin (10 pL, 700 yM) dwoc thém
vao mdi giéng sau d6 tiép tuc G & 37 °C
trong khoang 3 gio cho phép do cuwong dd

huynh quang dé dinh lwong chinh xac sb lvgng
té bao sbng trong méi giéng. Trong qua trinh G,
resazurin (mau xanh lam) bi cac té bao sbéng sét
khtr thanh resorufin (mau hdng). Resorufin 1a
mot phan t& huynh quang (h&p thu & buéc séng
550 nm va phat xa & buwdc séng 590 nm). Phép
do huynh quang sau d6 dwoc thuc hién bang
may quang pho ké.
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(=)-Cercosporamid
Fluconazol

Ching ndm dbi chirng trong RPMI

T Dung dich RPMI 1640

Hinh 2. Thiét ké phién déy phdng 96 giéng dé kiém tra hoat tinh chéng ném

Két qua thir tac dung khang nam C.
Albicans cua (-)-cercosporamid
Két qua thlr tac dung khang ndm doc 1ap cla

(=)-cercosporamid va fluconazol dwgc trinh bay
trong bang 2 dwdi day.

Bang 2. T4c dung khdng ndm cla (-)-cercosporamid va fluconazol

Chat ICso (UM)*
CAAL93 CAAL97 CAAL2 CAAL28 CAAL111 CAAL117
(~)-Cercosporamid 103,2+23,2 93,3+18,5 90,1+11,3 > 300 > 300 > 300
Fluconazol 0,14 £ 0,07 0,19+ 0,11 > 100 > 100 > 100 > 100

Ghi chu: * Néng dé trc ché 50% su phét trién ndm la trung binh cia ba thao tac déc lap va ndm
trong pham vi = 15% SD. IC50 dugc xac dinh bdng phan mém TableCurve 2DvA.
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Két qua trinh bay & bang 2 cho thay cac gia
tri 1Cso thu dwoc ddi voi fluconazol trén cac
chiing ndm th&: khoang 0,2 uM dbi véi cac
chding nhay cdm va > 100 uM déi véi cac ching
khang. Trong khi dd, (—)-cercosporamid thé hién
gia tri ICsg khodng 100 uM trén hai ching nhay
cdm va mét ching khang CAAL2. Déi véi ba
chang khang fluconazol CAAL28, CAAL111,
CAAL117, khoéng cé gia tri ICsy nao tinh dwoc &
céac liéu thtr nghiém (—)-cercosporamid. Nguyén
nhan cé thé do (-)-cercosporamid khong gén
dwoc vao dich tac dung, hodc do ndng do
(-)-cercosporamid th&r nghiém khéng du dé tao
ra hoat tinh khang ndm, hodc viéc (c ché
CaPkc1 khéng du dé tao ra hoat tinh khang
nam. Két qua nay tao tién dé, dinh hwéng nhém
nghién clru tiép tuc tap trung danh gia hoat tinh
khang ndm cla (-)-cercosporamid trén cac
ching khac cta C. albicans ddng thdi nghién
cu cac co ché tac dung khac cla
(—)-cercosporamid trén cac ching nhay cam.

Két luan

Trong nghién clu nay, ching toi da tién
hanh danh gia hoat tinh khang ndm cua
(=)-cercosporamid trén 6 chang C. albicans
(2 ching nhay cam fluconazol: CAAL 93 va
CAAL 97 va 4 ching khang fluconazol: CAAL
2, CAAL 28, CAAL 111 va CAAL 117). Két qua
cho thdy (-)-cercosporamid cé khd nang Gc
ché sy phat trién trén hai ching nhay cdm va
mot trong nhirng ching khang, véi gia tri I1Cs
khoang 100 pM.

Nghién ctru nay duoc hé tro béi Quy Phét
trién Khoa hoc va Céng nghé Quéc gia Viét
Nam  (NAFOSTED) theo tai tro sb
10/2020/STS01; chuong trinh hoc béng 911;
Truong Cao dang Y Duoc Phu Tho; Phong thi
nghiém Hoéa hoc tri liéu — IICiMed cta Dai hoc
Nantes — Phap; S& Khoa hoc va Céng nghé tinh
Phu Tho.
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