SU'DUNG THUOC LAI GHEP ‘
TRONG BIEU TRI BENH KY SINH TRUNG

Ké tir khi phat hién tac hai clia ky sinh tring déi vGi
sifc khde con ngudi, rat nhiu nghién cifu trén thé
gidi da dugc trién khai nhdm fim ra phuong phap
diéu tri hiéu qua. D3c hiét, mot phuang thudc diéu

tri phd rong, co kha nang tiéu diét nhiéu loai ky sinh
tring nguy hiém khac nhau ma khong gy ra tac dung
phu ludn 13 muc tiéu hap dan va ciing 12 thach thic
khong dé vuot qua. Mdi day, cac nha nghién ciu
thudc Trung tam Nghién ciiu siic khde nhi dong Yale,
thudc Dai hoc Y khoa Yale (My) da thanh cdng trong
viéc tong hgp mat loai thudc mdi trén co sd lai ghép
amodiaquine va furoxan, cho phép diéu tri cling lic

Thanh phan thuéc diéu tri ky sinh tring

Bé&t chdp nd lyc nghién clu trong mét thai gian
dai, nhiing cén bénh ky sinh trung gay ra bdi dong
vat nguyén sinh hodc giun san van dang la mét van
dé I6n doi véi cong dong y khoa thé gisi. Theo udc
tinh cGa T chiic Y t& thé giéi (WHO), hién nay cu
4 ngudi s& c6 mot ngudi bi nhiém giun ky sinh va
hon 400 triéu ngudi trén thé gidi hién dang mang
trong ngudi ky sinh tring s6t rét, san mang (gay
ra bdi tring S. mansoni) hodc giun méc. Vi vay rat
nhiéu nghién ctu da dugc trién khai va theo dudi
nhdm ngan ngua hodc chiia tri nhiing can bénh
nay. Nhiing phuong phap dugc dé nghi bao gém
ca tiém chling vaccine va céc liéu phap tri liéu,
trong do, Ung vdi tiing loai ky sinh trung khac nhau,
ngudi ta thudng s dung thudc cé thanh phan hoa
hoc khac nhau (hinh 1). Chéng han, déi vGi bénh
sdn mang, hién nay ngudi ta thudng ding thuéc co
chiia praziquantel (1) [1] con d&i véi bénh giun moc,
albendazole (2) la thanh phan chl yéu trong thuéc
diéu tri [2].

Viéc sl dung thudc udng c6 thanh phan hoat tinh

cac hénh sot rét, sin mang va giun méc.
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Hinh 1: c¢éng thiic phan t cla nhing chét duoc si dung
trong diéu tri bénh ky sinh tring

d&c tri cling thudng dudc dé nghi dé diéu tri bénh sét
rét, can bénh gay ra bdi ky sinh tring Plasmodium
falciparum. M6t vi du dién hinh 1 phuong phéap tri
liéu k&t hgp thudc uéng artemisinin (3) (phudng phap
ACT) da trg thanh tiéu chuén tri liéu cho nhiing ca
nhiém s6t rét phé théong. Ngoai ra, khéng it nhiing
phucdng phap cai tién hon trong diéu tri s6t rét da
dudc nghién ctu dya trén co s nhiing dan xuét cla
artemisinin [3, 4]. Bén canh dé, mot s6 lugng I6n
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céc thudc co6 thanh phan héa hoc khac artemisinin
cling da dugc st dung, nhu chloroquine (4, CQ) va
amodiaquine (5, AQ). Gilta nhiing phéan ti héa hoc
nay, AQ da dugc chiing minh cho hiéu qué diéu tri
bénh rat kha quan. Trong cong thiic cdu tao, ca hai
phan ti AQ va CQ déu c6 chira nhan quinoline, von
hién dién trong rat nhiéu thudc chong sot rét tiém
nang hién nay [5]. Hon niia, nhan quinoline nay cling
rat hira hen trong viéc diéu tri nhiéu loai bénh khéc,
dang chd y nhat 1a bénh san mang [6]. Tuy nhién,
trong phan ti AQ, nhan quinoline dugc ndi truc ti€p
v6i géc 4-aminophenol, cdu tric dugc cho rang cé
kha nang gay ra nhiing phan ting phu khéng mong
mudn anh hudng dén slc khde ngudi dung va vi
vay khién cho AG van chua dugc st dung rong rai
[7]. Chinh vi thé&, bién tinh nhan quinoline nham két
hop véi cac thanh phan hiiiu co khac dé c6 thé diéu
tri nhiéu loai bénh ky sinh khac nhau, déng thdi loai
bd nhém 4-aminophenol dé gidm tac dung phu cla
thudc dang trd thanh mét hudng nghién clu hap
dan déi véi cac nha khoa hoc thé gidi [8, 9].

Phat trién thuac lai ghép img dung cho diéu tri
bénh ky sinh trung

Thuc té, y tudng tao mot loai thudc két hgp, hay
con goi 1a thudc lai ghép nhu thé vén khong mai. Bat
ngudn ti viéc két hop theo ty 1& nhiing thanh phan
khac nhau nham huéng dén kha nang xd ly cac muc
tieu khac nhau, khong it nghién cuu trién khai da
gat dugc nhiing thanh céng nhat dinh [10]. Trong
s8& d6, nhiing nghién cu thyc hién trén céac vat liéu
thuéc lai ghép cé chia thanh phan cé thé sinh ra
NO Ia nhiing nghién ctu gay chu y nhét trong cong
déng khoa hoc [11]. NO dugc ghi nhan la phan tu
cé nhiéu chiic nang sinh ly va hoat tinh chong lai
cac bénh ky sinh trung [12, 13]. Cu thé&, hgp chét
3-cyano-4-phenyl-1,2,5-oxadiazole 2-oxide hay con
goi tén thong thudng la furoxan (6), mot trong so
nhiing hgp chét cé thé sinh ra NO, da dugc nhan
thdy c6 kha nang diéu tri cling lic bénh nhiém san
.mang va bénh giun méc [14, 15].

Tu nhiing k&t qua thi nghiém lam sang trén,
y tudng k&t hgp nhan quinoline (trong phan tu
amodiaquine) v6i furoxan dé tao thanh mot hgp
chat lai ghép, déng thdgi loai bd nhém hydroxyl cla
g6c 4-aminophenol trén quinoline da dugc nhém
nghién clu cla tién si y khoa Michael Cappello
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thudc Trung tdm Nghién clu stc khde nhi dong
Yale, tthudc Pai hoc Y khoa Yale (My) trién khai v6i
muc tiéu c6 thé chéng lai cung Itc nhiéu loai bénh
ky sinh trung khac nhau ma khong gy ra cac phan
ting phu khéng mong muén [16].

Tong hop thudc lai ghép amodiaguine-furoxan

Theo nhiing két qua nghién ctiu cla T.J. Egan
[8, 9], d€ c6 thé tao ra mdt s&n phdm lai ghép gitia
amod'iaquine-furoxan, furoxan can dudc gén truc
ti€p vao vong thom cla quinoline. Ngoai ra, furoxan
con can dugc gén vao vi tri meta trong cau truc cla
amodiaquine nham loai bd nhém hydroxyl trén vong
thom (hinh 2). Diéu nay cho phép san pham sau
cung (7), vua thé hién hoat tinh tri bénh tét, via
khéng gay ra nhiing phan ting phu.
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Hinh 2: c4u tric dé nghi cla phan ti lai ghép amodiaquine-furoxan

Qua trinh t8ng hgp thudc lai ghép nay (hinh 3)
dugc M. Cappello [16] bat d&du bang viéc trén déu
2,7-dichloroquinoline (8) thucng mai véi (3-amino-
5-bromo-phenyl)methanol (9) trong méi truéng acid
HCI dé tao ra aminoquinoline. San ph&m nay dudc
dun hoan Iuu véi HCI trong moét binh kin d& chuyén
hoa goc rugu benzyl trén phan td (9) thanh benzyl
chlorur [17]. G&c benzyl chlorur sau dé sé phan
iing thé véi tert-butyl amine trong su hién dién cla
pyridine (py) dé hinh thanh hgp chat c6 nhém chtic
chia nitg (10). Nhom nghién ctu ti€p tuc cho vao
hé phan (ng lan Iugt cac tac chat ethyl acrylate,
palladium(ll) acetate, 1,4-bis(diphenylphosphino)
propane va potassium carbonate réi nung toan bo
h&n hgp trong 16 vi séng & 130°C dé hinh thanh sén
ph&m ester cinnamyl (11).
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Hinh 3: quy trinh diéu ché s&n phdm thuéc lai ghép
amodiaquine-furoxan

Hén hgp nay sau d6 sé& dugc cho thém
dusobutylalumlnum hydrlde vao dé khii ester thanh
rugu allyl, réi phan ting ti€p vdi sodium nitrite trong
acetic acid dé tao dugc goc “furoxan - rugu bac

1” nhu mong mudn (12) [18]. Trong giai doan ké

ti€p, gdc rugu bac 1 nay dugc cho phén Ung vdi
N-(tert-butyldimethyl-silyloxy) benzenesulfonamide
va cesium fluoride dé tao thanh furoxan oxime (13)
[19]. Furoxan oxime nhanh chong dugc kh{i nudc dé
thanh gdc nitril (14). Cudi cung HCI dudc cho vao
dung dich dé loai bd nhom N- mtrosyl dé thu dugc
san pham lai ghép mong muén la amodiaquine-
furoxan (15).

Khao sat hoat tinh diéu tri 3 loai ky sinh tring

Pa&i véi bénh s6t rét, thi nghiém dugc thuc hién
trén cac mau héng cdu lay ti ngudi trudng thanh
da dugc tiém ky sinh trl‘mg Plasmodium falciparum
trong sy hién dién cta furoxan-amodiaquine (15)
hoac céac thanh phan hiiu cd dugc tinh don & nhu
furoxan, amodiaquine. Sy tang trudng cuta ky sinh
trung Plasmodium faIC|parum dugc theo doi dua
trén dong DNA 3d7 cla né. Két qué cho thay, ca
3 thanh phan thudc nay, lai ghép va riéng & déu
cho hoat tinh ngan chan su tang truéng va tiéu
diét Plasmodium falciparum rat tot. Sau 96 gid thi
nghlem néng d6 DNA 3d7 trén cac mau nay déu
gidm manh, trong dé amodiaquine cho hoat tinh
manh nhét ([3d7] = 0.015 uM), sau dé lan lugt dén
furoxan-amodiaquine ([3d7] = 0.040 uM) va furoxan
([3d7] = 0.059 pM).

P&i véi qua trinh khao sat hiéu qua diéu tri bénh
san mang, tring S. mansoni truéng thanh sé dugc
0 va cdy vao trong méi trudng gia lap tuang tu nhu
co thé chudt. Cac hgp chat furoxan-amodiaquine,
furoxan va amodlaqume lan lugt dugc cho vao moi
trudng véi nong do khac nhau. 3 ham lugng thdp
(10 uM), san pham lai ghép furoxan-amodiaquine
(15) cho hoat tinh kém tuong ty nhu furoxan (h‘mh
4). Tuy nhién, khi § ham lugng cao (50 uM), c
furoxan- amodlaqume va furoxan déu thé hién hoat
tinh cao, c6 thé tiéu diét toan b trung S. mansoni
trong vong 24 gid. Ngudc lai, amodiaquine lai khong
cho bét ky hoat tinh nao.
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Hinh 4: két qua khdo sat thi nghiém diét tring S. mansoni
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Hinh 5: két qua khdo sat diét giun mdc trén ABZ 2
va thuéc lai ghép 15 & néng dé 100 uM
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Sau cung, s&n pham lai ghép dugc so sanh vdi
thudc chia thanh phan albendazole (ABZ 2) trong
th( nghiém diéu tri bénh giun méc. Nhiing hgp chat
nay lan lugt dugc cho vao ti€p xuc tryc ti€p vai giun
moéc. K&t qua (hinh 5) cho thdy sau 120 gig, hoat
tinh cla furoxan-amodiaquine cao hon nhiéu so véi
albendazole (100% giun mac bi tiéu diét khi ti€p xtc
vGi furoxan-amodiaquine). Hoat tinh cla thuoc lai
ghép con dac biét cao hon so vdi albendazole khi
xét G thai gian 72 gid, khi ma han 50% giun méc da
chét trong méi trudng c6 furoxan-amodiaquine.

T&t ca nhiing k&t qua trén cho thay, thudc lai
ghép furoxan-amodiaquine cé hoat tinh rat kha
quan trong diéu tri 3 loai bénh ky sinh trung khac
nhau: s6t rét, sén mang va giun méc. Ngoai ra, viéc
loai bd hoan toan goc hydroxyl trén vong benzene
clia phan ti giup cho loai thuéc nay hoan toan cé
co hoi dugc st dung cho con ngudi ma khoéng sg
cac tac dung phu cta nhém 4-aminophenol. Diéu
nay da dugc Pradip Rathod, chuyén gia hang dau
vé bénh sét rét & Pai hoc Washington (My) hét stc
khen nggi: “nghién ctu clia nhém M. Cappello da
m& ra mot tiém nang rat I6n trong viéc phat trién
nhiing loai thudc cé kha nang hudng dén nhiéu muc
tiéu cung luc” [20] =

LTK (t6ng hgp)
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