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(54) HQP CHAT DEOXYNOJIRIMYXIN VA DUGC PHAM CHUA HQP CHAT NAY
DE PHONG HOAC DPIEU TRI BENH NHIEM VIRUT DENGUE

(57) Sang ché dé xuét hop chit dudng imino dung dé diéu tri nhidm virut, nhw nhiém virut
dengue va nhiém virut cim A. Cic tic gia sang ché da phat hién ra cac dan xuat
deoxynojirimyxin nhat dinh c6 thé hitu hiéu chdng lai mot hodc nhiéu virut, ma c6 thé 1,
vi dy, virut dengue va/hodc virut thugc ho orthomyxoviridae, nhu virut cam A. Cu thé 1a,
cac dan xuat deoxynojirimyxin nay co thé hiru dung dé diéu tri bénh hodc tinh trang bénh
do hodc c6 lién quan dén mot hodc nhidu virut. Theo cac phuong an nhat dinh, cac dan
xuét deoxynojirimyxin co thé 1am ting ty 1& song hoic xac suat ddi voi ddi twong bi nhiém
mot hodc nhiéu virut, ma cd thé 13, vi dy, virut dengue va/hodc virut thudoc ho
orthomyxoviridae, nhu virut cam A.
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Linh vie ki thuat dwoe dé cip

Sang ché dé cap dén hop chit dwong imino va cu thé 1a @& cap dén hop chit
deoxynojirimyxin dugc thé & vi tri N dé didu tri va/hoic phong ngira cac bénh nhiém
virut.

Tinh trang k§ thuit ciia sang ché

Céc virut cim gdy dai dich, 1ay truyén tir dong vit sang ngudi va theo mua vin
con 12 mdt mbi de doa toan cdu 16n ddi véi sirc khoe con ngudi. Su bién ddi khong
ngimg clia cac virut cim qua ca sy tién trién va thay d6i vé bd gen ctia virut da tao ra
thé hé cac ching virut cim méi mdi nim va kha ning din dén céc dai dich nguy hiém
do thiéu mién dich d6i véi cac chiing virut khac nhau, méi ndi nay. Hién da c6 mot vai
thudc chéhg virut da dugc FDA thong qua ma c6 thé ding dugc cho cong ddng, dang
cht ¥ 13 zanamivir va oseltamivir (TAMIFLU), ciing nhu 14 cic duge chét cii nhu
amantadin va rimantadin. Do cdc quan ngai vé hiéu qué va tinh khang thudc, nén cin
céc nd lyc dé phat trién cac thudec méi @ didu tri cac bénh nhiém virut ctim.

Céc nd lyc twong tw dé phat trién céc hop chdt dwdong imino méi dé didu tri
virut Dengue dang dugc tién hanh. Virut Dengue thudc chi Flavivirus cla ho
~ Flaviviridae va gy sot xuat huyét Dengue (dengue hemorrhagic fever-DHF). Virut
Dengue bao gdm bdn typ huyét thanh c6 quan hé gan, thuong dugc goi 1a Dengue 1,
Dengue 2, Dengue 3, va Dengue 4. Kha niing phuc hdi sau khi bj nhiém bdi mét trong
s6 céc typ huyét thanh ndy tao ra mién dich suét doi chéng lai typ huydt thanh dé
nhung chi tao ra sy bdo v¢ tam thoi va mot ph'?ln chéng lai su lay nhiém véi ba typ
huyét thanh con lai. Bang ching nay goi y ring viéc 1y nhiém lién tiép cac typ huyét
thanh khéac nhau cta virut Dengue lm ting nguy co mic bénh ning hon ké ca DHF.

Cong bd don quéc t& s6 WO 2014/017915 A2 da boc 10 cac din xudt dudng
imino, cu thé 14 cac dan xuét ure va guanidinium cia dudng imino, mubi cta ching,
tautome, chdt ddng phan di anh va chit dong phan 14p thé. Tai liéu nay cling boc 16
phuong phép didu ché cac din xuét nay, quy trinh tbng hop cac chit trung gian c6 lién
quan, va cac thioure nhét dinh. Ngoai ra, tai li€u nay con bdc 10 dugce phém chira dan

xuit ndy va phuong phép trc ché hoic cai bién hoat tinh ctia enzym glycosidaza.
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Coéng bd don yéu cau cp patent My s6 US 2011/0189771 Al md ta din xuét
clia dudng imino, dugc phim chira hop chét ndy va chit mang dwoc dung. Tai liéu nay
ciing dé cap dén phuong phép diéu tri hodic phong ngira bénh nhidm virut Dengue st
dung hop chit nay hodc mudi dugc dung cta chung va phuong phap didu tri bénh
hoc tinh trang bénh do hodc c6 lién quan dén virut thudc ho Orthomyxoviridae st
dung hop chét nay hoic mudi dugc dung ciia chiing.

Céc dai dich DHF xuét hién lam gia ting mdi quan ngai & chdu M§ va chau A,
trong d6 tat ca bdn typ virut dengue 12 phd bién. DHF da trd thanh nguyén nhan cha
yéu din dén viéc ndm vién va tir vong & tré em & mot vai nude. Virut Dengue dugc
u6c tinh 1a 14y nhidm cho 390 triéu ngudi trén toan thé giéi mdi ndm. Vi du, xem tai
liéu, Bhatt, S. et al., "The global distribution and burden of dengue," Nature 496:504-
507 (2013).

S6t Dengue dugc lan truyén chi yéu qua mudi dedes aegypti va 1a bénh do
virut tir mudi phd bién nhét & ngudi. N6i chung, 2,5 ty ngudi - 40% dén s trén thé
giéi — sébng & cac khu vuc 4m 4p noi ma Adedes aegypti 13 phd bién va sbt dengue c6
thé dwoc lan truyén. Sy phat trién nhanh chéng cta cic thanh phd nhiét d6i va quin
thé mudi va nguoi & cac thanh phd nay da khién sd ngudi tiép xtc v6i vat truyén nay
ngiy cang ting. Su lay lan vé mit dia Iy cta ca cac vét truyén tir mudi va virut da dan
dén sy gia ting toan ciu bénh sét dengue bdc phat va su ndi 1én cia bénh sdt xuét
huyét dengue (dengue hemorrhagic fever-DHF). Do d6 rit cin dén cac thubc chéng
virut méi dé diéu tri bénh nhidm Dengue.

Ban chit k§ thuit ciia sang ché

Muc dich ctia sang ché 12 nhdm d& xuét hop chét ¢ cong thirc (I):
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nhém hydro va C,.s-alkyl va trong d6 it nhit mot trong sb R;.; khong phai 12 hydro.

Theo mot phuong an, sang ché dé cap dén hop chit c6 cong thirc (I) hoic mudi
dugc dung cta nd, trong d6 hop chit nay duge ding dé diéu tri bénh hodc tinh trang
bénh do hoic ¢6 lién quan dén virut thudc ho Orthomyxoviridae & d6i twong cin didu
tri. ‘

Theo mdt phwong 4n khic, sang ché d& cap dén hop chit c6 cong thirc (I) hodc
mudi duge dung ciia n6, trong d6 hop chét nay dugc ding dé diéu tri bénh hodc tinh
trang bénh do hodc c6 lién quan dén virut Dengue & d6i tugng can diéu tri.

Theo mét phwong an khéc nira, sang ché d& cap dén duoc phim chira hop chit
¢6 cong thirc (I) va chit mang dugc dung.

MO ta vin tit cac hinh vé

Fig.1: Thé hién muc séng s6t ctia nhom chudt bi nhiém khuin duge diéu tri.
Céc nhém chudt (n=10) dugc diéu tri TID bit diu 1 gid trude khi bi nhidm; chudt
dugce 14y nhidm cim qua dudng trong miii & liéu ~1 LDgq. S6 lidu séng s6t dugc v& db
thi & dang phan trim sbng sét so v6i ngdy sau khi bi nhiém. D thi thé hién mirc séng
s6t ciia cac con chudt & mdi nhom.

Fig.2: Thé hién khéi lwgng clia cac con chudt bi nhiém dugc diéu tri. Cac nhém
chudt (n=10) dugc didu tri TID bat ddu 1 gid truée khi bi nhidm; chudt duge lay
nhiém cam qua dudng trong miii & lidu ~1 LDgo. S6 liéu khéi lugng dugc v& db thi &

dang phan trim cta khéi lugng ban dau so v6i ngly sau khi lay nhiém.
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Fig.3: Than nhiét ctia chudt bi nhifm dugc didu tri. C4c nhém chudt (n=10)
dugc diéu tri TID bit ddu 1 gio trude khi 1dy nhiém; chudt dugc 1y nhidm cim qua
duong trong miii & lidu ~ 1 LDgp. S6 liéu v& than nhiét duoc v& dd thi duéi dang phén
trdm ca than nhiét ban diu so véi ngdy sau khi 1ay nhidm.

Fig.4: Chi sb sttc khoe cia chudt bi nhim duge didu tri. Cac nhém chuét
(n=10) dugc diéu tri TID bit ddu 1 giy truée khi lay nhidm; chudt dugc 14y nhidm
cim qua dudng trong miii & lidu ~ 1 LDgq. S6 lidu strc khée dugc v& @6 thi & dang chi
s strc khoe so v6i ngdy sau 14y nhidm.

Fig.5: thé hién b thi chimg minh hiéu qué in vivo cia UV-12 chéng lai virut
dengue.

Fig.6: Su sbéng sét ctia chudt dugc didu tri. C4c nhém chudt (n=10) nhan liéu
diéu trj thir nhét ctia hop chét trong nudc & thoi diém 1 gior trude khi duge 14y nhidm
chiing ctim A/Texas/36/91 (HIN1) qua dudng trong mili & lidu ~1LDgg. S6 liéu séng
s6t dugc v& dd thi & dang phin tram séng s6t so v&i ngay sau khi lay nhiém. (A) Diéu
tri bing 100mg/kg UV-4B, UV-8, UV-9, UV-10, UV-11, va UV-12; gia sir khéi lugng
ban d4u 1a ~20g mbi chudt. P thi bao gdm dudng cong sbéng sét ciia nhém dbi chiing
chi str dung chét dan.

Fig.7: Phan tich théng ké su séng sét cia chudt bi nhidm. S6 liéu v& mirc séng
sét duge v& do thi trong Fig.6 dugc phan tich bing cach sit dung cdc kidm dinh
Mantel-Cox va Gehan-Breslow-Wilcoxon. (A) Phéan tich théng ké dwgc tién hanh
bang céch so sanh cic nhém duoce didu tri v6i nhém dbi ching sir dung chit din 12
nudce. Y nghia théng ké duoc thé hién béi gid tri p < 0,05.

Fig.8A-F: Phan tich khdi lwgng. Chudt nhan liéu thir nhét cia hop chét trong
nuée & thoi diém 1 gior true khi lay nhiém qua dudng trong mii béng ~ 1 LDy chiing
cim A/Texas/36/91 (HIN1). Khdi lugng trung binh ciia mbi nhém chudt duge vé dd
thi & dang phan trim khéi lwong vao ngay 0 (thoi diém ban diu) v6i do 1éch chudn.
(A) Diéu trj chudt bi nhiém bang UV-4B hoic UV-8, (B) diéu tri chudt bi nhiém bing
UV-4B hogc UV-9, (C) diéu tri chudt bj nhiém biang UV-4B hoic UV-10, (D) didu tri
chudt bi nhiém bing UV-4B hoic UV-11, (E) didu tri chudt bi nhidm bing UV-4B
hoic UV-12, va (F) diéu tri chudt bj khong bi nhiém bang UV-8, -9, - 10, -11, hogc -
12, khoéng c6 dd léch chuén.
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Fig.9: Phan tich thdng ké s liéu khéi lwong. S6 lidu khdi luong cia chudt bi
nhim ciim dwgc vé dd thi trong Fig.8 duge phin tich‘béng cach st dung phén tich
phuong sai ANOVA hai chidu d6i véi cac phép do 13p lai (GraphPad Prism) so véi
nhém d6i ching sir dung chit dan. Sé lidu chi duoc phan tich sau khi 14y nhidm 7
ngay (post-infection-p.i.) do mot s& chudt bj chét & cac thoi diém sau d6. Cac hop chit
UV-9, UV-10, va UV-11 déu thu duge mirc séng sét 0% va MTD < 9 ngay va do d6
khong dugc phan tich thdng ké tiép theo. Y nghia thdng ké duoc thé hién béi gia tri p
nho hon 0,05 (p<0,05).

Fig.10: Phan tich than nhiét. Chudt duoc nhén lidu thir nhét ctia hop chét trong
H,0 & thoi diém 1 gid trude khi 1y nhiém qua dwdng trong miii bing ~ 1 LDy chiing
cim A/Texas/36/91 (HIN1). Than nhiét trung binh cia mdi nhém dugc vé dd thi &
dang phén trim cta khéi luong vao ngay 0 (thoi diém ban déu) véi cac do 1éch chuén.
(A) Diéu tri chudt bi nhiém bing UV-4B hoic UV-8, (B) diéu tri chudt bi nhiém bing
UV-4B hoic UV-9, (C) diéu tri chudt bj nhiém bing UV-4B hodc UV-10, (D) diéu tri
chudt bi nhiém bing UV-4B hoic UV-11, (E) diéu tri chudt bi nhifm bing UV-4B
hodc UV-12, va (F) diéu tri chudt khong bj nhim bang UV-8, -9, -10, -11, hoic -12,
khong ¢ do léch chuén.

Fig.11: Phén tich théng ké sb lidu than nhiét. S8 lidu than nhiét cia chudt bi
nhiém cim duoc v& db thi trong Fig.10 duoc phan tich bing cach sir dung phén tich
phwong sai ANOVA hai chiéu di véi cac phép do lap (GraphPad Prism) so v6i mau
d6i chung ding chét din. S6 lidu chi dwoc phén tich sau khi 1dy nhidm (p.i.) 7 ngay do
mdt s& chudt bi chét & cac thoi diém sau d6. Cac hop chit UV-9, UV-10, va UV-11
déu thu duge mic séng sét 0% va MTD < 9 ngdy va do d6 khong dugc phan tich
théng ké tiép theo. Y nghia thng ké dwoc chi ra béi gi tri p nhé hon 0,05 (p<0,05)

Fig.12 thé hién cic két qua ctia nghién ctru dugc thuc hién trong vi du 4.
Nghién ciru nay xac dinh kha ning séng sét ciia chudt bi nhiém virut dengue. S6 liéu
sdng sot va thé trong ciia chudt dugc vé& db thi trong Fig.12. T4t ca cac hop chit dugc
ding trong nuéc qua dudng miéng (3 14n mdi ngay trong da diy qua miéng da day -
IG) trong tdng cong 7 ngay sau khi bit diu dung lidu. Lidu diéu tri 1a 50mg/kg UV-
4B, UV-8, UV-9, UV-10, UV-11, va UV-12. Cac nhém chudt nhén liéu diéu tri thix

nhit ctia hop chét & thoi diém 0,5 dén 1 gid trude khi 14y nhidm virut dengue qua
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duong tinh mach & liéu ~ 1 LDygg. Kha ning sdng st va thé trong dugc danh gia sau 3
ngdy dung lidu.

Fig.13 thé hién cong thirc héa hoc clia cic hop chit UV-8, UV-9, UV-10, UV-
11 vaUV-12.

Fig.14 thé hién cong thirc héa hoc ctia UV-28.

Fig.15 thé hién so dd téng hop hop chit UV-8.

Fig.16 thé hién so dd tdng hop hop chit UV-9.

Fig.17 thé hién so dd tdng hop hop chit UV-10.

Fig.18 thé hién so db téng hop hop chit UV-11.

Fig.19 thé hién so db téng hop hop chét UV-12.

Fig.20 thé hién so db téng hop hop chit UV-28.

Fig.21 thé hién so dd tong hop khac dbi véi hop chit UV-28.

MO ta chi tiét sang ché
Céc tai li€u c6 lién quan

Céc tai liéu patent du6i day, mbi tai liéu dugc dua vao diy bing cach vién din
toan bo, c6 thé hiru dung dé hiéu rd hon vé sang ché: |

Céc patent M¥ s 6,545,021; 6,809,803; 6,689,759; 6,465,487; 5,622,972;
7,816,650; 7,256,005; 8,450,345; 7,612,093; va 8,426,445; Cong bd don yéu ciu cp
patent M§ s& 20110184019; 20130150405; 20100222384; 20110065754;
20110065753; 20110065752; va 2007-0275998; va don yéu ciu cip patent My sb
13/870,341 dugc ndp ngay 25/4/2013.

Dinh nghia thuit ngit

Trir khi dugc quy dinh theo cach khéac, thudt ngit “mdt” cb nghia 1a “mdt hoic
nhiéu”.

Nhu dugc st dung & day, thuét ngit "nhiém virut" md ta tinh trang bénh, trong
d6 virut xam nhdp vao té bao khoe manh, sir dung co ché sinh san cta té bao dé nhan
1én hoic sao chép va cudi ciing dung giai té bao din dén lam chét t& bao, giai phéng
cac hat virut va céc virut con méi dugc sinh san s& 14y nhiém vao céc té bao khic. Su
lay nhi®m tiém 4n bdi cc virut nhit dinh ciing 12 mot két qua cua sy 14y nhidm virut
¢6 thé xay ra.

Nhu duge sit dung & ddy, thuat ngit "phong hoic didu tri nhidm virut" c6 nghia

1a irc ché su sao chép virut cu thé, tre ché su truyén virut, hodc ngén nglra virut ty thiét
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1ap trong té bao chu, va cai thién hodc 1am giam céc triéu chung cta bénh do nhiém
virut gdy ra. Phuong phap diéu tri dugc coi 1a diéu tri néu giam dwoc tai luong virut,
giam ty 18 chét va/hodc bénh suit.

IC50 hodc IC90 (ndng d6 trc ché 50 hodc 90) 1a ndng dd cua chét didu tri, nhu
duodng imino, dugc ding @ 1am giam 50% hodc 90% tai lugng virut, twong tmg.

LDy, viét tit cho liéu gy chét 90% la liéu uéc tinh ctia mot chit ma tai lidu nay
90% quén thé dugc cho 1a da chét.

DENYV viét tit cho virut dengue.

INFV viét tit cho virut cim.

IV viét tét cho trong tinh mach.

IG viét tit cho trong da day.

IP viét tit cho trong mang bung.

PFU viét tit cho don vi tao mang.

PBS viét tit cho dung dich nudc mubi duge dém phosphat.

ANOVA viét tit cho phén tich phuong sai.

Céc tac gia sang ché da phat hién ra cac din xudt deoxynojirimyxin nhit dinh
c6 thé hitu dung chéng lai mot hodic nhidu virut, ma c6 thé 13, vi duy, virut dengue
va/hodc virut thugc ho Orthomyxoviridae, nhu virut cim A.

Cu thé 13, cac din xuét deoxynojirimyxin nhu vy c6 thé hitu dung dé didu tri
bénh hoic tinh trang bénh do hodc c6 lién quan dén mdt hoic nhiéu virut, ma c6 thé
1a, vi du, virut dengue va/hodc virut thuoc ho Orthomyxoviridae, nhu virut cim A.
Theo cic phuong an nhit dinh, cic din xuit deoxynojirimyxin c6 thé 1am ting ty 18
séng s6t hodc x4ac suit séng ciia dbi tugng bi nhiém mot hodc nhiéu virut, ma c6 thé
13, vi dy, virut dengue va/hodc virut thudc ho Orthomyxoviridae, nhu virut cam A.
Virut dengue

Virut dengue thudc chi Flavivirus ctia ho Flaviridae va gy sét xudt huyét
dengue (dengue hemorrhagic fever-DHF). Virut dengue bao gdm bén typ huyét thanh
c6 quan hé gén, thuong duoc ding dé chi 1a Dengue 1, Dengue 2, Dengue 3 va
Dengue 4. Viéc phuc hdi tir sy 1y nhiém bdi mét typ huyét thanh tao ra kha ning
mién dich sudt doi chdng lai typ huyét thanh d6 nhung chi tao ra sy bao vé mot phin
va nhét thoi chdng lai sy 14y nhidm bai ba chiing con lai. Mot bang chimg rd rang cho

thdy rang su 14y nhiém sau d6 lam ting nguy co bénh ning hon, din dén DHF. Dich
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bénh DHF méi ndi dang lam ting mbi quan ngai & chau M§ va chiu A, noi ma tt ca
bbn typ virut dengue déu phd bién. DHF da trd thanh nguyén nhén hang dau din dén
viéc ndm vién va tir vong & tré em & mdt vai nude. Nam 2007, c6 hon 890.000 ca sbt
dengue dugc bdo cdo & MY, trong d6 26.000 ca 1a DHF.

S6t dengue duge lan truyén chi yéu qua mudi Aedes aegypti va 1a bénh do
virut tir mudi phd bién nhit & ngudi. N6i chung, 2,5 ty ngudi - 40% déan sb trén thé
gi6i — sbng & cac khu vic 4m 4p noi ma Aedes aegypti 1a phd bién va sbt dengue c6
thé dugc lan truyén. Su phét trién nhanh chéng cta cc thanh ph nhiét d6i va quin
thé mudi va ngudi & cac thanh phd nay da khién sé nguoi tiép xtc v6i vat truyén nay
ngdy cang tang. Su Iy lan rong v& mit dia Iy ctia ca cac vt truyén tir mudi va virut da
din dén su quay tr¢ lai cia bénh sbt dengue lan tran trén toan cﬁul va su ndi 1én cia
bénh st xuét huyét dengue (DHF).

Ho Orthomyxoviridae

Ho Orthomyxoviridae 1a mdt ho cda virut ARN ma bao gém ndm chi: virut
cum A, virut cam B, virut cam C, isavirut va thogotovirut. Ba chi dau bao gém cac
virut ma c6 thé gy cim & dong vat c6 xuong sdng, bao gdm chim, ngudi va dong vat
c6 vu khéc.

Chi virut cim A bao gbém cac loai don, ma c6 thé gy cim & chim va cac dong
vat ¢6 vl nhét dinh, bao gc‘“)m ngudi, lon, méo, chd va ngua.

Virut cim A 1a céc virut ARN phan doan, mach don, c6 nghia &m tinh. Mot vai
typ phu ciia virut cim A tbn tai, dugc danh ddu theo s H (dbi véi typ ngung két hong
cau) va sb N (dbi véi typ neuraminidaza). Hién nay da biét 16 khéang nguyén H khac
nhau (H1 dén H16) va 9 khang nguyén N khac nhau (N1 dén N9). Céc typ huyét thanh
va céc typ phu ciia cim A bao gdm cim A HINI; cam A HIN2; cim A H2N2; cim
A H3N1; cam A H3N2; cum A H3NS8; cim A H5NI1; cim A H5N2; caim A H5N3;
cum A H5NS8; cum A H5N9; cim A H5N9; cam A H7NI; cum A H7N2; cim A
H7N3; cam A H7N4; cim A H7N7; cim A HON2; cum A H10N7.

Chi virut cim B bao gdm céc loai don, ma c6 thé gay cim & ngudi va hai cu.

Chi virut cim C bao gém céc loai don, ma c6 thé gay cim & ngudi va lon.

Céc dan xudt deoxynojirimyxin |
Theo mét vai phuong 4n, cac din xut deoxynojirimyxin c6 thé 13 mot hop chét

thudc nhém duge xac dinh bdi cong thire (I):
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W0,

OW,

Rz -Jo
R

s o
sao cho mdi W4 va R,.; doc 1ap duoc chon tir cdc nhém hydro va Cy alkyl, trong d6
it nhit mot trong s6 R;.3 khong phai 14 hydro. Cac nhém C;.; alkyl bao gbm metyl,
etyl va propyl. Theo mot vai phuong 4n, R, va Rs c6 thé 12 sao cho ching ciing nhau
tao thanh mot trong s6 cac nhom sau: -CH,-, -CH,-CH,- hoiic -CH,-CH,-CH,-.

Hop chét c6 cong thirc (I) trong d6 mdi trong s6 Wy, va Ry 13 hydro 1a N-(9-
Metoxynonyl) deoxynojirimyxin, ma ciing duge biét dén 1a N9-DNJ hodc UV-4. Céc
hop chét thudc nhém néu trén c6 thé dugc coi 1a cac din xuét cia UV-4. Céc hop chét
thudc nhém néu trén, nhw céc hop chit UV-12 va UV-28 (xem Fig.13-14) c6 thé c6
mot hodc nhiéu vu diém so v&i cac din xuét khac cia UV-4, nhu, vi dy, cac hop chét
UV-8, UV-9, UV-10 va UV-11 (xem Fig.13). Vi du, céc hop chit thuéc nhém néu
trén, nhu céc hop chit UV-12 va UV-28 c6 thé c6 hidu qua hon so vé6i cac din xuit
khac cia UV-4, nhu cac hop chét UV-8, UV-9, UV-10 va UV-11, chéng lai mot hoac
nhidu virut, ma c6 thé 13, vi dy, virut dengue Vé/hOfiC‘ virut thudc ho
Orthomyxoviridae, nhu virut cim A.

Céc din xudt UV-4, nhy UV-8, UV-9, UV-10, UV-11, UV-12 va UV-28, ¢6
thé duoc tong hop nhu duge mo ta trong Fig.15-21.

Phuong phép téng hop cac din xudt deoxynojirimyxin cﬁng‘duqc md t4, vi du
trong patent My sb6 5,622,972, 5,200,523, 5,043,273, 4,994,572, 4,246,345,
4,266,025,4,405,714, va 4,806,650 va cong b6 don yéu cau cép patent M¥ s6

2007/0275998, tit ca cac tai lidu nay dugc dua vao day b%mg céach vién dan.
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Theo m6t vai phuong an, cic din xuét deoxynojirimyxin c6 thé & dang mudi
thu duoc tir axit hitu co hodic v6 co. Mubi dugc dung va phuong phép bao ché cic
dang mubi ndy duoc mé ta, vi dy, trong tai liéu Berge et al. (J. Pharm. Sci. 66: 1-18,
1977). Vi du vé& cdc mudi thich hop bao gdm nhung khéng chi giéi han & cac mudi
sau: axetat, adipat, alginat, xitrat, aspartat, benzoat, benzensulfonat, bisulfat, butyrat,
camphorat, camphorsulfonat, digluconat, xyclopentanpropionat, dodexylsulfat,
etansulfonat, glucoheptanoat, glyxerophosphat, hemisulfat, heptanoat, hexanoat,
fumarat, hydroclorua, hydrobromua, hydroiodua, 2-hydroxyetansulfonat, lactat,
maleat, metansulfonat, nicotinat, 2-naphthalcncsulfonat, oxalat, palmoat, pectinat,
persulfat, 3-phenylpropionat, picrat, pivalat, propionat, sucxinat, tartrat, thioxyanat,
tosylat, mesylat, va undecanoat.

Theo mdt vai phuong 4n, dn xuét deoxynojirimyxin ciing c6 thé duogc sir dung
& dang tién dugc chét. Cac tién dugc chét cia cic din xudt DNJ, nhu cac din xuit
DNJ duoc phosphoryl hoa & vi tri s§ 6, dugc boc 16 trong patent M§ s6 5,043,273 va
5,103,008.

Theo mdt vai phuong 4n, din xuét deoxynojirimyxin c6 thé dugc st dung 1am
mdt phan cia ché phdm, ma c6 thé chira thém chét mang duge dung va/hoic thanh
phén hitu dung dé phan phdi ché phdm nay cho dong vat. Nhidu chit mang duoc dung
hiru dung d& phén phédi cac ché phim nay cho ngudi va céc thanh phan hiru dung dé
phan phéi ché pham nay cho cac dong vat khac nhu gia stic 13 d4 biét trong linh vuc
k¥ thut ndy. Viéc bd sung cic chit mang va thanh phin nhu vay vao ché phim theo
sang ché 1a da biét ro d6i voi ngudi c6 hidu biét trung binh trong. linh vuc k§ thuat
nay.

Theo mét vai phuong 4n, dugc phim vé co ban c6 thé chira deoxynojirimyxin
duoc thé & vi tri N, ma c6 nghia 13 deoxynojirimyxin duogc thé & vi tri N 13 hoat chit
duy nhét trong duge phim nay.

Ciing theo mét vai phuong 4n, deoxynojirimyxin dugc thé & vi tri N ¢ thé
duoc sir dung véi mot hodc nhiéu hop chét khang virut khac.

Theo mot vai phwong 4n, ddn xuét deoxynojirimyxin c¢6 thé dugc sir dung trong
ché phim liposom, nhu cic din xudt dugc md ta trong cac cong bd don yéu ciu cip
patent My s6 2008/0138351, 2009/0252785 va 2010/0266678.
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D3an xuit DNJ c6 thé dugce st dung cho t€ bao hoic dong vat bi nhiém virut.
Dén xuét DNJ c6 thé @c ché sy tao hinh virut, hogic n6 c6 thé ding dé didu tri ca thé.
Viéc didu tri nay c6 thé 1am giam, 1am dju hodc gidm b6t tinh trang nhiém virut &
dong vat.

Theo mdt vai phwong 4n, dong vét c6 thé 1a dong vét bi nhidém virut Dengue ma
c6 thé 13 dong vat c6 xwong séng, nhur dong vét c6 vi, c6 thé 13, vi dy, loai gim nhdm
hodc dng vit linh truéng, nhu ngudi.

Theo mdt vai phuong 4n, luong din xuit DNJ dugc sit dung cho d9ng vat hodc
cho té bao dong vat theo phwong phép theo sang ché c6 thé 1a lugng hiru hiéu dé wc
ché sy tao hinh virut Dengue tir t& bao. Thuat ngit "trc ché" nhu duoc st dung & day
¢6 thé duoc dung dé chi viéc 1am giam va/hoic loai bo dang ké hoat tinh sinh hoc
duoc biéu hién khi khong c6é mat duong imino. Thudt ngtt "lugng hiru hiéu" c6 thé
duge dung dé chi lugng dan xuit DNJ cén dé thu duogc tac dung dugc chi dinh. Thuét
ngit "diéu tri" nhu dugc sir dung & day c6 thé duge ding dé chi viéc 1am giam hoic
lam dju céc triéu ching & @i twong, ngin ngira cac triéu chimg tién tridn hodc xu
hon, trc ché hodc 1am giam tic nhan gy bénh, hodc phong ngira sy 14y nhiém hoic
bénh ¢6 lién quan dén Virut dengue & dbi twong chura bi nhiém.

Theo mot vai phuong an, dong vt cé thé 1a dong vit bi nhiém virut thudc ho
Orthomyxoviridae, ma cé thé 13 dong vét c6 xuong song, nhur chim hodc dong vat cb
v, bao gbm ddng vit linh trudng, nhu ngudi; méo; ché va ngua.

Theo mdt vai phuong 4n, lugng din xudt DNJ dugc sit dung cho ddng vat hodc
cho té bao dong vt theo phuong phép theo sang ché c¢6 thé 13 lwong hitu hidu @& tc
ché sy tao hinh cua virut thudc ho Orthomyxoviridae trong té bao. Thuét ngit "trc ché"
nhu dugc sir dung & ddy co thé dugc ding dé chi viéc 1am giam va/hoic loai trir dang
ké hoat tinh sinh hoc dugc biéu hién khi khong c6 mit dan xudt DNJ. Thuat ngit
"lugng hitu hidu" c¢6 thé duoc ding dé chi luong din xuit DNJ cin dé thu dugc hiéu
qua duoc chi dinh. Thuat ngit "diéu tri" nhu duoc st dung c6 thé duoc ding @& chi
viéc 1am giam hogc 1am diu c4c triéu ching & dbi twong, ngin nglra céc tri€u ching
tién trién hodc x4iu hon, trc ché hodc loai trir tdc nhan géy bénh, hodc ngén ngura sy 1ay
nhiém hodc bénh c6 lién quan dén virut thudc ho Orthomyxoviridae & dbi tugng ma

chua bi nhiém.
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Diéu tri bénh do hoic ¢6 lién quan dén virut, ma c6 thé 13, vi du, virut Dengue
hoéc virut thugc ho Orthomyxoviridae, nhu virut cim A, c6 thé bao gém ti€u diét tac
nhén 13y nhiém, trc ché hoic can thi€p vao sy phat trién hoic tredng thanh cua virut,
va trung hoa céc tac dung gy bénh ctia né. Tét hon néu lwgng din xuét DNIJ, dugc sir
dung cho té bao hodc dong vat 1a lugng khdng gdy ra tdc dung doc ma ndi trdi hon tac
dung chinh khi sir dung din xuét nay.

Liéu dung thyc té ctia hoat chét trong dugc phdm c6 thé khac nhau sao cho sir
dung lugng (céc) hoat chét hiru hiéu dé dat dugc déap Ung diéu tri mong mudn d6i véi
bénh nhan cy thé.

Miic lidu dugc chon c6 thé tily thudc vio hoat tinh cta din xuit DNJ, duong
dung, mic d) ndng cda tinh trang bénh dugce diéu tri, va tinh trang bénh va tién st coa
bénh nhan duge diéu tri. Tuy nhién, ngudi c¢6 hiéu biét trung binh trong linh vyre k§
thuat nay c6 thé bat ddu sir dung (cac) hop chét & lidu thdp hon cin thiét dé thu dugc
tac dung didu tri mong mudn va ting dan liu ding cho dén khi thu dugc tic dung
mong mudn. Néu mudn, lidu hitu hiéu hang ngay c6 thé dugc chia thanh nhiéu lidu
theo muc dich sir dung, vi dy, hai &én bdn liéu mdi ngay. Tuy nhién, cin hiéu ring
mitc liéu cu thé cho bénh nhén cu thé bét ky c6 thé khéc nhau tity thudc vao nhiéu yéu
t6, bao gdm thé trong, tinh trang sirc khoe chung, ché do an, thoi gian va dudng ding
va két hop véi cac chét diéu tri khac va mirc d6 nghiém trong cda tinh trang bénh hoic
bénh dugc didu tri. Lidu ding hang ngay ciia ngudi 16n ¢6 thé ndm trong khoang tir 1
microgam dn 1 gam, hodc nim trong khoang tir 10mg dén 100mg din xuit DNJ mi
10 kilogam thé trong. Theo mot vai phuong 4n, tong liéu hing ngay c6 thé nim trong
khoang tir 0,1mg/kg thé trong dén 100mg/kg thé trong hoic tir 1mg/kg thé trong dén
60mg/kg thé trong hodc nim trong khoang tir 2mg/kg thé trong dén 50mg/kg thé trong
hodc ndm trong khoang tir 3mg/kg thé trong dén 30mg/kg thé trong. Lidu hing ngay
c6 thé duoc stt dung mdt hodc nhidu 1in trong ngay. Vi du, theo mot vai phwong 4n,
lidu hang ngay c6 thé dugc dung hai 1dn mot ngay, ba 14n mot ngay hodc bdn 14n mot
ngdy. Theo cic phuong 4n nhét dinh, liéu ding mét 14n mdt ngiy c6 thé nim trong
khoang tir Img/kg thé trong dén 10mg/kg thé trong co6 thé dugc sir dung hai 1in mot
ngdy hoic ba 1in médt ngay cho ngudi thu duge tdng liéu hing ngay c6 thé nim trong
khoang tir 2mg/kg thé trong dén 20mg/kg thé trong hodc nim trong khoang tir 3mg/kg
thé trong dén 30mg/kg thé trong. Di nhién, lvgng din xut DNJ nén dugc stir dung cho
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té bao hodc dong vat c6 thé tiy thude vao nhidu yéu té da biét rd dbi véi ngudi c6 hidu
biét trung binh trong linh vic k§ thuét nay, nhu khéi lvong phén tir cia din xudt DNJ
va duong dung.

Céc dugc pham ma hitu dung trong céc phuong phép theo sang ché c6 thé dugc
st dung toan than trong cdc ché phdm rin sir dung qua duong miéng, thudc tra mit,
thube dan, thube Xit, ché phém dung khu tra hodc ché phém tuong ty khac. Vi duy,
dugc phdm nay c6 thé & dang bdt, vién nén, vién nang, vién ngim, gel, dung dich, hdn
dich, siro, hodc dang twong tw. Ngoai din xuit DNJ, cic dugc phdm nay c6 thé chira
chit mang dugc dung va cac thanh phin khac duoc bién dén 12 ting cudng va tao diéu
kién thuan lgi cho viéc dung thubc. Cac duge phdm kha thi khic, nhw hat nano,
liposom, hdng cdu dugc giai phong va hé trén co s& mién dich cﬁng ¢6 thé duoc dung
dé st dung dén xuét DNJ. Céac dugc phim nay c6 thé duge sir dung qua mét s6 dudng.
Thuat ngit "ngoai duong tidu héa" duge st dung & ddy bao gdm dudi da, trong tinh
mach, trong dong mach, ndi tiy mac, va cac k¥ thuit ti€ém va truyén, nhung khong chi
gidi han & cac dudng ding nay. Bing céach 1iy vi du, dugc phdm c6 thé duge ding qua
dudng miéng, khu tra, ngoai dudng tiéu héa, toan than hodc ding qua phdi.

Céc duoc phdm nay c6 thé dugc ding & dang lidu don hoic liéu da ma dugc sir
dung & céc thdi diém khac nhau. Do tic dung tc ché ciia duge phim 1én virut c6 thé
van con, nén phéc dd ding liu c6 thé dugc diéu chinh sao cho sy nhan 1én cia virut
dugc e ché déng thoi té bao chu it bi anh hudng nhét. B%mg cach vi du, dong vat c6
thé dugc sir dung mét lidu duoc phém theo séang ché mdi 14n mot tudn, nho d6 sy nhan
1én ca virut dugc trc ché trong ca tudn, ddng thoi cac chire ning ciia té bao chu chi b
trc ché trong mot khoang thoi gian ngén mot 14n mét tudn.

Céc phuong é&n dugc mo ta & ddy con dugc minh hoa béng cac vi du thuc hién
sang ché duéi ddy, nhung khong chi gioi han & cac vi du nay.

Vi du thire hién siang ché
Vidul
Hiéu qua ctia UV-12 va UV-28 chéng lai chiing thir nghiém INFV
A/Texas/36/91 (HIN1) & chudt

Tém tit nghién ciu: Nghién ciru ndy thir nghiém kha nﬁﬁg cia cac dudng

imino UV-12 va UV-28 trong viéc bdo vé chudt khéi sy 1y nhiém ching ciim giy

chét (~1 LDy chiing cim A/Texas/36/91 (HIN1) duogc ding qua dudng trong miii).
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Céc hop chit dugc phan phdi 30-60 phit trude khi thir virut qua dudng miéng (IG) &
lidu 100 hodc 40mg/kg va tiép tuc ba 1an mbi ngay trong 10 ngdy. Chudt duoc sir dung
1a chudt cai BALB/c ~20 gam, 6-8 tudn tudi trong nhém gdm 10 con dé thir hiéu qua
ctia dugc chit (tom tit cac nhém nghién ctru dugc thé hién trong bang 1). Than nhiét
va khéi lugng duoc do hing ngay. Thoi diém két thic nghién ctru 13 14 ngay sau khi
bi nhiém, chét hoic gay chét nhe nhang. Chudt c6 biéu hién bm nang dugc xac dinh 12
gidm >30% khéi lugng, hon mé sau, hodc bi liét dugce gay chét nhe nhang.
L. Giéi thi€u |

Muc dich: Nghién ctru ndy nham xac dinh hiu qua cta cac phan tir nhd UV-12
va UV-28 in vivo trong viéc chéng lai sy nhiém ching cam A/Texas/36/91 (HIN1)

gdy chét.
II. Nguyén li€u va phuong phép
Nguyén li€u
Bang 1: Chét thir
Tén Luong (mg) Dung mdi
UV-12 20 hodc 8mg/ml nudc
UV-28 20 hogc 8mg/ml nugc
Béang 2: Céc virut thir
Tén Ching Hiéu gia gbc | Théng tin bd sung
Virut A/Texas/36/91 2,6x10° 100ul dung dich pha
cim (HINT) PFU/ml lodng virut theo ty 1

1:500 dugc dung cho

chudt véi lluqng ~52

PFU/chudt
Béang 3. Dong vét dugc st dung
Loai Gidng | Tudi Giéi |Nha  cung | Thong tin bbd
tinh | cép sung
Chuot |BALB/ |6-8uan | Cai | Charles n=10 mbi
c River nhém
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Bang 4: Thiét bi
Muc thiét bi Nha cung cép
Bom tiém BD
Chuéng nh6t dong vat InnoVive
Chip dit li€u sinh hoc va méay quét | Bio Medic Data Systems
Can Ohause Ohause

Thiét ké nghién ciru

Nghién ctru ndy thir nghiém kha ning bao vé chudt khéi nhiém ciim gay chét
cia UV-12 va UV-28. Chudt duogc st dung 1a chudt cai BALB/c 6-8 tudn tudi trong
nhém gdm 10 con (xem bang 5 dudi ddy). Chudt duge didu tri v6i lidu 100 hodc
40mg/kg ba 14n mot ngay (TID) qua duong IG bét ddu & thoi diém gan 30-60 phut
trude khi thir. Chudt duge thir véi lidu ~1 LDy ching cam A/Texas/36/91 (HIN1)
duoc ding qua dudng trong miii (IN). Thoi diém két thic nghién ctru 12 14 ngay sau
khi 14y nhi®m, chét, hoic chét nhe nhang. Chudt c6 biéu hién 6m ning dugc x4c dinh
1a giam >30% khéi lwong, hén mé siu hodc bi liét duge giy chét nhe nhang. Thin
nhiét va khéi lwong ctia chudt dugc do hing ngay.

Bang 5: Cac nhom chudt dung trong nghién ctru.

Thoi diém dung lidu ban ddu (thoi diém bit ddu diéu tri twong tmg véi thoi

diém bi nhidm), phac dd ding lidu va mirc lidu/dudng ding duge thé hién.

Nhém Chétthr |Liéu dung, | Cac két qua thu dugc (sau khi ding ~ 1 LDy,

(n=10) TID ching cim A/Texas/36/§1 (HIN1) qua
duong trong miii)

1 Nudce Chi chét | Thoi didm két thuc nghién ctru 1a 14 ngay sau

dan khi lay nhiém, tinh trang bénh ning, chét,

2 UV-12 | 100mg/kg | hodc giam >30% khéi luong.

3 40mg/kg Chudt c6 biéu hién ém ning (nhu duge xéc

4 UV-28 100mg/kg | dinh béi gidm >30% khéi lugng, hon mé séu,

5 40mg/kg hoic bi 1iét) s& dugc gay chét nhe nhang.
Danh gia tinh trang strc khée, cdn ndng va
than nhiét dugc tién hanh hing ngiy trong
tbng cong 15 ngly (cic ngay 0-14 sau khi lay
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nhiém)

Céc quy trinh chuin

Quy trinh chuén dé 14y nhiém chuét qua dudng trong miii

1.  Chudt cai BALB/c 6-8 tuin tudi duoc nhét thanh cic nhém gdm 5 con. Chudt
duoc cach ly & dia diém nghién ctru (Noble Life Sciences, Gaithersburg, MD) trong it
nhét 3 ngay trudc khi bt dau nghién ctru.

2. Thirc dn va nudc dugc cung cép tiy .

3. Céac nhém chudt dugc thir INFV dugc 1y nhiém bang cach tiém trong miii (IN)
~IxLDg, trong 100pL. dung dich pha lodng theo ty 1¢ 1:500 ciia INFV trong PBS trong
diéu kién gdy mé nhe (Isofluran).

4. Sau khi lay nhidm, chudt dugc dua trd lai chudng dé quan sét va cho ding lidu
sau do.

Quy trinh phén phdi chét thir nghiém qua duong miéng da day & chudt

1. Chudt duoc didu tri bing 100 hosic 40mg/kg chét thir ding qila duong 1G trong
100pL nuée (xem bang 5 vé phac dd lidu ding) ba 14n mbi ngay trong 10 ngay.

2. Saukhi ding lidu, dua chudt trd lai chudng va theo di tinh trang kiét stc bat
ky c6 lién quan dén viéc dung lidu.

Theo ddi chudt _

1. Chuot duge theo ddi trong 13 ngdy sau khi 1dy nhidm (téng cong 14 ngay, 0-13
ngay sau khi 1y nhiém).

2. Chudt dugc can h?mg ngay trén can Ohause va cén ndng cia chudt dugc ghi lai.
3. T4t ca cac con chudt duoc cdy chip it nhit 3 ngay trude khi thir virut dé theo

ddi than nhiét. Than nhiét duoc ghi lai hing ngay.
4, Kha ning séng st va tinh trang stc khoe ctia mdi con chudt dugc danh gid mot
14n mét ngdy bang cach sir dung thang diém 1-7.

Bang 6. Thang diém

Piém | Chit | Mo ta Bé ngoai Kha ning di | Mirc do
viét chuyén-
t4t

1 H Khoe manh Bd 16ng muot, | nhanh nhen, | Canh

mét sang phén khich, dao | bao
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hang
2 SR Long xinhe |[B§ 16ng xu nhe | Nhanh. nhen, | Canh
(thuong chi quanh | phan khich, dao | bao
dau va cb) hang
3 R Long xu Bo l6ong xu toan | Nhanh nhen, | Canh
than. Bé ngoai phén khich, dao | bao
“4m”. hang
4 S Om Bo 16ng rit xu. |DPi lai, nhung | Hon mé
Mit khép nhe, | khong phén | nhe
khong di chuyén. | khich.
5 VS Rit 6m Bo 16ng rit xu. | Di chuyén cham | Hon mé
Mit nhim, khong | dén khc‘)ng di | sdu
di chuyén. chuyén. S& tro
lai vi tri thing
dimg néu dit
nim nghiéng.
6 E Gay chét nhe | - - -
nhang
7 FD Pugc  phat | -- -- --
hién thdy 1a
da chét
III.  Kétqua

Kha nédng song so6t

Chudt duge 1ay nhiém véi ~1 LDy, ching cim A/Texas/36/91 (HIN1) va dugc
diéu tri bing 100 hoic 40mg/kg UV-12 hoic UV-28 ba 14n mbi ngdy trong 10 ngay.

Mirc séng sét & mbi nhém diéu tri dwoc 1y nhiém, duge tinh todn dudi dang phin

trim mirc sdng s6t so voi ngay sau lay nhidm, dugc thé hién trong Fig.1 va bang 7.

Céc nhom duge 14y nhiém ma duoc didu tri bing 100mg/kg ca UV-12 va -28 déu c6

murc sdng s6t bang 100%. Cac nhém duoc 1y nhidm ma dugc diéu tri bing 40mg/kg

UV-12 va -28 ¢6 muc séng sét bing 20 va 60%, twong tmg. Nhém dbi chimg khong
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duge didu trj c6 murc séng sot bang 0% va tit ca ddu dugc nhan thiy 1a da chét hoic
chét nhe nhang sau 7 ngay lay nhiém.

Fig.1 1a biéu @6 thé hién sb lidu v& muc sdng sét cia chudt dwoc 1ay nhidm
trong nhém dugce diéu tri. Bang 7 thé hién cac két qua phan tich muc séng sét cia
chudt dugc 14y nhiém. S§ liéu vé mirc séng sot duoc 1ap @b thi trong Fig.1 dugc phén

tich bing cach st dung kiém dinh Mantel-Cox (sé hang Logarit) trong GraphPad

Prism.

Béang 7
Nhém Mirc séng s6t trung | %  muc | Giad trf P so véi ddi

binh (ngay) sdng s6t chig dﬁng nudce

Nuéce 7 0 N/A
UV-12 >13 100 <0,0001
100mg/kg
UV-12 40mg/kg |9 20 <0,0001,
UVv-28 >13 100 <0,0001
100mg/kg
UV-28 40mg/kg | >13 60 <0,0001

Phan tich sinh tric hoc

Trong sudt nghién ciru nay, khdi lugng cia timg c4 thé, diém sb vé sirc khoe,
va than nhiét dwgc kiém tra hing ngay dbi voi méi nhém. Khéi lwong trung binh cua
mdi nhém chudt duge thé hién trong Fig.2. T4t ca céc con chudt dugce gin chip dé do
than nhiét hing ngay bing cach sir dung may quét BMDS; than nhiét trung binh dugc
thé hién trong Fig.3. Cac diém sb vé sirc khoe dugce thé hién trong Fig.4.
Két luan

Chuot bi nhiém cim duge diéu tri bing 100 hoic 40mg/kg UV-12 hoic UV-28
qua dudng miéng da day ba lan mét ngay trong 10 ngiy. Ca hai nhém ma duge didu
tri bang 100mg/kg déu c6 mirc sbng s6t bing 100%, va cic nhém ma duge didu tri
bing 40mg/kg c6 mirc séng s6t bang 60 va 20% dbi véi UV-28 va UV-12, tuong Ung.
Trong khi 6 UV-28 dudng nhu c6 hidu qua tét hon & lidu 40mg/kg, nhung dudng
nhu lai ddc hon so véi UV-12 (Fig.4). Trong khi chudt dugc diéu tri bing 100mg/kg
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UV-12 phuc hdi hoan toan sau khi bi nhidm va tr& lai binh thuong, thi chudt duoc
didu tri bang 100mg/kg UV-28 chua bao gid phuc hdi diém sb strc khée va van 'bi xu
16ng' trong toan bd nghién ciru. Két hop v6i diém sb stre khoe cao hon, cho biét bénh
suét, chudt duge diéu tri bing UV-28 ciing khong phuc hdi dugc khdi lwong, trong khi
d6 chudt dugc didu tri bing UV-12 hau nhu dugce phuc hdi hoan toan. Chudt ma chi
dugc didu tri bing chit dan déu bj chét do 1dy nhiém sau 7 ngay lay nhiém, c6 mirc
sbng s6t bang 0%.
Vidu2
Phan tich hiéu qua ctia UV-12 dén su séng s6t @ mau A129 ADE

Muc dich: Nghién ctru ndy x4c dinh hiéu qua ctia UV-12 trong viéc thiic ddy sy
séng s6t ciia chudt duge thir virut dengue. Hop chét duge sir dung bing dudng miéng
(3 14n mdt ngay trong da day qua miéng da day - IG) trong tdng cdng 7 ngay sau khi
bt dau dung lidu. Thir nghiém nay st dung miu lay nhiém A129 ADE. (Prestwood
TR, Morar MM, Zellweger RM, Miller R, May MM, Yauch LE, Lada SM, Shresta
S.Gamma interferon (IFN-y) receptor restricts systemic dengue virus replication and
prevents paralysis in IFN-o/f receptor-deficient mice. J Virol. 2012 Dec;86(23):
12561-70.) Chudt nhan lidu thir virut ~1 LDgg vao ngay 0. Liéu diu tién dugc sir dung
& thoi diém tir 0,5 dén 1 gid trudce khi thir virut. Mirc séng s6t duge danh gid sau khi
lay nhiém 30 ngay.
Chét du tuyén duodng imino: UV-12.
Thiét ké thir nghiém cho nghién ctru:
Péi chimg, H,0 DENV (S221) [10 con chudt]
UV-12, (100mg/kg/lidu) + DENV (S221) [10 con chudt]
Chudt: A129 5-6 tuin tudi phit hop giéi tinh (thu thé 129/SV IFN-a, -B™)
Pudng dung:
Puong imino: 3 14n mdt ngdy qua duong miéng, (da day (IG)) mbi 8 gior
Khang thé: IP |
Virut: IV
Khang thé va hop chit dudng imino dwoc ding dong thoi, sau d6 thir virut trong vong
30 phut. |
Khéng thé: 100pg 2H2 (IgG2a khang-DENVI-4 prM) do ATCC cung cép, ngay 0 va
ngay 1 trong 40ul
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Virut: DENV2 ching S221 (v512) (Zellweger RM, Prestwood TR, Shresta S.
Enhanced infection of liver sinusoidal endothelial cells in a mouse model of antibody-
induced severe dengue disease. Cell Host Microbe, éOlO Feb 18;7(2): 128-39)
Liéu: 1E11 GE (duong luvong gen) mdi con
86 liéu thu dugc:
Mirc séng s6t cia chudt. Chudt c6 biéu hién bénh ning (nhu dugc iéc dinh bédi giam
20% khbi lugng, hon mé sau, bd 16ng xu, hodc bi liét) duge gay chét nhe nhang.
Ngudn:
Chudt A129, khang thé 2H2, va virut S221 dugc cung cip béi Sujan Shresta, vién di
trmg va mién dich La Jolla
Pugc cung cp béi Unither Virology: UV-12 v
Fig.5 thé hién cac két qua cta nghién ctru nay. Chudt dugc didu trj bing UV-12 dugc
pha lodng trong 50ul. nudc ding qua dudng miéng, ba 1an mdi ngay trong tong cong 7
ngay. Thoi diém bit dau didu tri 13 1 gidr trude khi thir virut trong tinh mach. Chudt
A129 duge diéu tri bang UV-12 biéu hién mirc séng s6t cao hon so voi chudt ddi
chimg chi str dung 50ul. nuée ba 1dn mot ngay qua dudng miéng.
Vidu3
Hiéu qua ctia cac hop chét dudng imino d4 chon & chudt: thir ching cum
A/Texas/36/91 (HIN1)

Toém tit nghién ctru: Nghién ciru nay phan tich tinh doc va hiéu quéa caa UV-8,
UV-9, UV-10, UV-11, va UV-12 & chudt trong subt thoi gian nhiém cam HINI.
Tru6c ddy, cac nghién ctru ma dugc tién hanh véi viéc phan phdi UV-4B qua dudng
miéng ba 1an mdt ngay (ter in die-TID) & liéu 100mg/kg da thu dugc hiéu qua chéng
lai HIN1 va khong thé hién d4u hidu 1o rang vé tinh ddc. Trong nghién clru nay, cac
tac gia sang ché da kiém tra cac lidu phan phdi cia UV-4B, UV-8, UV-9, UV-10, UV-
11, va UV-12 & liéu 100mg/kg, dwoc phan phdi ba 1dn mdt ngdy bing dudng miéng
(trong da day qua miéng da day hoic IG). C4c nhém nhé (n=3) ma dugc bao gdbm dé
kiém tra toan bd tinh doc dugc ding 100mg/kg duong imino nhung khéng dugc thir
virut. UV-4B, UV-8, UV-9, UV-10, UV-11, hodc UV-12 dugc phan phéi cho céc con
chudt bt ddu & thoi didm 1 gid trude khi ldy nhidm trong miii (IN) v6i lidu ~1 LDy,
chung cam A/Texas/36/91 (HIN1). Sau d6, cédc con chudt dugc didu tri TID trong
tbng cong 10 ngdy (cic ngly 0-9 sau khi ldy nhidm). Hiéu qua dugc dénh gia bing
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cach so sanh muc séng sot, sw thay dbi than nhiét, va ting/giam khdi luong so véi
nhom ddi ching khéng dugc diéu tri bi nhidm. Chudt duge dung UV-8, -9, -10, hogc -
11 khong thiy c6 sy cai thién mirc séng sét so véi nhém dbi chirng khong dugc didu
tri, trong khi d6 nhém dugc ding UV-12 va nhém dbi chimg dwong dugc ding UV-
4B déu thdy murc séng sét ting dang ké.
L. Giéi thiéu

Nghién clru nay nhdm xac dinh hiéu qua cua UV-8, UV-9, UV-10, UV-11, va
UV-12 khi st dung qua dudng miéng & liéu 100mg/kg TID chéng lai sy nhidm chiing
cum A/Texas/36/91 (HIN1) qua duong trong miii giy chét & miu chuot BALB/c.
Ngoai nhém nghién ctru hiéu qua, mdi dudng imino dugc thir nghiém & mot nhém
chudt nho véi cling mét phac @b didu tri (100mg/kg, miéng da day, TID) khi khong
nhiém virut ¢ kiém tra toan b tinh doc ctia mbi chit twong ty (danh gia tinh trang
strc khée chung, khdi lwong, than nhiét, va ty 1 tir vong).

II. Nguyén li¢u va phuong phap

Nguyén li¢u
Béng 8. Cac chét thir nghiém
Tén Néng d6 Dung moi Thong tin bd sung
UV-4B 100mg/kg (2mg/lidu) | H,0 Mudi HCI
UV-8 100mg/kg (2mg/liéu)
UV-9 100mg/kg (2mg/liéu)
UV-10 100mg/kg (2mg/liéu)
UV-11 100mg/kg (2mg/liéu)
UV-12 100mg/kg (2mg/liéu)

Bang 9. Céc chung virut dé thir

Tén Chiing Hiéu gia gbc
Virut cim A A/Texas/36/91 2,8x10° PFU/mL
(HIN1)

Bang 10. Dong vat dugc sir dung

Loai Giong Tudi Gi6i | Nha cung cap | Thong tin b sung
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Chuét BALB/c |[4-6tudn |F | Charles River |7 nhém n=10
5 nhém n=3

Bang 11: Thiét b

Danh muc Nha cung cip

Bom tiém BD

Chudng nh6t Inno Vive

Ong cho #n bang nhya Instech Solomon

Chip dit 1i€u sinh hoc va may quét Bio Medic Data Systems
Cén Ohause Ohause

Thiét ké nghién ctiru

UV-8, -9, -10, -11, -12, va UV-4B dugc bio ché trong nudc H,O & ndng d6 20mg/ml
d6i v6i lieu phan phdi bang 100mg/kg, gia sir chudt ~20g st dung 0,ImL hop chét.
Céc nhém chudt BALB/c dugc diéu tri & thoi diém 1 gid trude khi (-1 gid) gdy nhidém
INFV A/Texas/36/91 (HIN1) véi lidu ~1 LDy qua dudng trong mili va sau d6 céc
hop chét dugc sir dung ba 1in mbi ngay trong tong cong 10 ngiy (xem bang 12 thé
hién tom tét thiét ké nghién ctru). Khéi lugng, than nhié€t, va mic séng s6t dugc kiém
tra va duoc ding dé danh gia hidu qua bao vé va tinh doc ciia mdi chét twong tu.

Bang 12: Cac nhém chudt ding trong nghién ctru. Thoi diém bt diu dung lidu (bit
dAu didu tri so véi thoi diém 1ay nhidm), phic dd ding liéu va mic liéu/dudng ding
dugc thé hién. Chudt dugce ding lidu mot 14n mot ngay hodc hai 14n mot ngay trong

tdng cong 10 ngay.
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Nhém | Gidng N | Chéit diéu | Puong Thir S6 litu thu
chudt tri phén duoc
phéi/tan
sudt  vao
cac ngay
0-9 (tong
cong 10
ngdy bét
ddu & thoi
diém 1
giy trudce
khi  lay
nhiém)
1 BALB/C |10 |Chitdin [IG 100ul, |1 LDgy chung | Thoi diém két
2 c4i  4-6 [10 | 100mg/kg | TID cim thic  nghién
tudn tudi UV-4B A/Texas/36/91 | ctru 12 ngay 14,
3 10 | 100mg/kg (HIN1) chét, hoic
UV-8 giam  >30%
4 10 | 100mg/kg khdi luong.
UV-9 ‘Chudt c6 bidu
5 10 | 100mg/kg hién 6m ning
UV-10 (nhu dugc xac
6 10 | 100mg/kg dinh boi giam
UV-11 >30%  khdi
7 10 | 100mg/kg ‘lwong, hon mé
UVv-12 sdu, hodc bi
8 3 | 100mg/kg Khéng the | li€t) s& dugc
UV-8 (Danh gia tinh | g8y chét nhe
9 3 | 100mg/kg doc) nhang.
Uv-9 "Than nhiét va
10 3 | 100mg/kg can nang dugc
UV-10 do héng ngay
11 3 | 100mg/kg trong 14 ngay.
UV-11
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Nhém | Gibng

chudt

Chat diéu

tri

DPuong

phén

Thur

So

-duoc

liu

thu

phbi/tin
sudt  vio
cac ngay
0-9 (tdng
cong 10
ngdy bét
dau & thoi
diém 1
gid trude
khi lay
nhiém)

12 3 | 100mg/kg

UV-12

Céc quy trinh chuin

Quy trinh chudn lay nhidm chudt qua dudng trong miii

1.  Chudt cai BALB/c 4-6 tudn tudi dugc nhét thanh nhom gdm 3-5 con chudt.
Chudt dugc cach ly & vi tri nghién ctru (Noble Life Sciences, Gaithersburg. MD) trong
it nhat 3 ngay trude khi bit ddu nghién ctru.

2. Thirc 4n va nuée duge cung cip ity y.
3. Céac nhom chudt da thir cim dwoc gy mé bang 5% Isofluoren va dugc duy tri

& 2,5% trude khi tiém trong miii INFV véi liéu 1 LDy trong 100ul PBS.

4. Saukhi lay nhiém chudt dugc dua trd lai chudng dé quan sat va ding lidu.

Quy trinh phan phdi hop chit & chudt qua miéng da day hodc tiém

1.  Chudt duge diéu tri bat ddu & thoi didm 1 gid trwée khi 14y nhiém bing 100uL
hop chét trong H,0 (xem bang 12 thé hién cac phac dd lidu ding) ba l4n mot ngay
trong tbng cong 10 ngay bing 100mg/kg hop chit UV-4B, UV-8, UV-9, UV-10, UV-
11, hoic UV-12 duge dung bang duong miéng (trong da day qua miéng da day).

2. Sau khi dung lidu, chudt dugc dua trd lai chudng va kiém tra tinh trang kiét stc

c6 lién quan dén liéu dung.
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Quan sat chudt
1. Chudt dugc quan sat subt 13 ngdy sau khi 14y nhiém (tdng cong 14 ngay, 0-13

ngay sau khi 14y nhiém).

2. Chudt duoc can hing ngay trén cAn Ohause va khéi lugng duoc ghi lai.

3. T4t ca cac con chudt dugc ciy chip dé kiém tra than nhiét. Thén nhiét dugc ghi
lai hing ngay.

4. Murc sbéng s6t va tinh trang stirc khde ctia mdi con chudt duge danh gia ba 1in

mdt ngay bang cach sir dung thang diém 1-7.
5. Chuét dugc gy chét nhe nhang néu c¢6 diém sb bing 5 hoic cao hon (rit m;
bd 16ng rat xi; mét khong di chuyén, nhim; di chuyén cham dén khong di chuyén; s€
tr& lai vi tri thing dimg néu dit nAm nghiéng, hon mé siu).
III. Kétqua

Kha ning sdng sot

Chudt duge iy nhidm ching virut cim A/Texas/36/91 (HIN1 ) véi liéu ~1
LDy, & thoi diém 1 gid sau khi ding liéu thir nhét cta cac chét twong tw UV-4B hoic
UV-4, nhu néu trén day. Céc bang thé hién mirc séng sot, dugc tinh toan duéi dang
phin tram muc sdng s6t so véi ngdy sau ldy nhidm, dugc thé hién trong Fig.6. Néu
mudn dya trén cac nghién ctru trudce, cac nhom ma duge dung lidu qua dudng miéng
TID v6i UV-4B & liéu 100mg/kg c6 ty 18 sdng sot bing 100% va MTD >13 ngay
(Fig.7). Chudt duge ding lidu qua dudng miéng véi UV-12 & liéu 100mg/kg cb ty 18
sdng s6t bang 90%, va MTD > 13 ngay (Fig.6, 7). Chudt duge diéu tri bing UV-8,
UV-9, UV-10, hoic UV-11 ¢6 MTD bang 10,5, 7, 7,5, va 8 ngay, twong tng, va ty 18
sdng sét bing 0% ngoai trir UV-8 (30%) (Fig.6, 7). Chudt dbi chirng am tinh dugc
dung chit ddn (H20) c6 mirc séng sot biang 30% va MTD bing 9 ngdy (Fig.6, 7).

Chudt dung UV-8, -9, -10, -11, hodc -12 & liéu 100mg/kg ma khong dugc thi
virut @& kiém tra toan b tinh doc c6 ty 18 sdng sét bing 100% (s6 liéu khong duge thé
hién).
Phan tich sinh tric hoc

Trong sudt nghién ciru ndy, khbi lwgng va than nhiét cia timg con dugc kiém
tra hang ngay dbi voi mbi nhém. Khéi lugng trung binh cia mbi nhom chudt dugc thé
hién trong Fig.8 bing phan tich thdng ké dugc thé hién trong Fig.9. Than nhiét trung
binh dwgc thé hién trong Fig.10 bing phén tich thng ké duoc thé hién trong Fig.11.
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Than nhiét ciia chudt dugce danh gia 1am cac thong sd sinh tric hoc thir hai. Mi
con dugc gin chip dé tién hanh do than nhiét hing ngay sir dung may quet. D6 thi néu
trong Fig.10 thé hién than nhiét cia m&i nhém thir nghiém. Mitrc ¥ nghia duoc thé hién
so v6i dbi ching dung chét dan duoc chira & Fig.11.

Két luan

Nhém chudt bi nhiém ding 100mg/kg UV-4B qua dudng miéng TID cé mirc
sbng s6t bang 100%, trong d6 cic nhém ma dwgc ding 100mg/kg. UV-9, UV-10, va
UV-11 qua dudng miéng c6 mitc sbng sét bang 0%. Phan tich théng ké khédi luong va
than nhiét ctia cac nhém nay khéng duge tién hanh do ty 18 sbng sét va MTD thip hon
so véi nhém ddi ching sir dung chit ddn. Chudt ding UV-8 qua dudng miéng c6 mirc
sdng sét bang 30%, va do d6 khong c¢6 sy chénh léch déng ké so v6i nhém dbi chimg
ding chit din. Chudt ding 100mg/kg UV-12 qua duong miéng cé mirc sdng sét bang
90%, ciing nhu 13 c6 than nhiét va cin ning ting dang ké. UV-12 ciing ¢6 tinh doc nhe
v6i mic giam can déu & nhém khong bi nhiém, nhung chudt khong bi nhidm ding
UV-12 khong giam qué 10% tdng can ning va c6 thé phuc hdi hoan toan sau khi phéac
d6 ding liéu két thuc. Phan tich théng ké khong dugc tién hanh trén thong sb bat ky
trong sb cac théng sb duoc kiém tra & nhém chudt khong bi nhidm (toan bd tinh doc)
vi s6 chudt m&i nhém bj gidi han (n=3) nén khong c6 nhém chudt dbi chimg khong
dugc dung liéu, khong bi nhidm dé so sanh.

Vidu4
Phén tich hiéu qua cia UV-4 va UV-12 dén mic séng s6t 6 mau ADE

Muc dich: Nghién ctru ndy xéc dinh hi¢u qua cia UV-4 va UV-12 trong viéc
thiic ddy sw sdng sot & chudt dugc thir virut dengue. TAt ¢4 cac hop chét duge ding
qua duong miéng (3 14n mdi ngay trong da day qua miéng da day - IG) trong téng
cong 7 ngdy sau khi bt ddu dung lidu. Thir nghiém nay st dung miu 1iy nhiém ADE
dugc thuc hién trong phong thi nghiém (Zellweger et al. CellHostMicrob 7; pp1-12
(2010)). Cac con chudt dugc thir virut véi liéu ~1 LD vao ngdy 0. Liéu thtr nhit
dugc ding trude khi thir virut & thoi diém tir 0,5 dén 1 gid. Panh gia mirc séng s6t 3
ngay sau khi két thic ding lidu. Mudi UV-4 HCI duoc sir dung trong nghién ctru nay,
ma twong duong vdi "UV-4B".

Céc duong imino dy tuyén:

1. N-9-metoxynonyl-deoxynojirimyxin (UV-4) (mudi HC1), UV-4B
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2. UV-12

3. Déichiung, H,0

Thiét k& thir nghiém cho nghién ctu

1.  Déichiung, H,0 + DENV (S221) [7 con chudt]

2. UV-4, Img (50mg/kg/liéu) + DENV (S221) [5 con chudt]

3. UV-12, Img (50mg/kg/liéu) + DENV (S221) [5 con chudt]

Chuo6t: 5-6 tun tudi phi hop giéi tinh

AG129 (thy thé 129/SV IFN-0, B, va y -/-) dugc cdy & LIAI béi Sujan Shresta (ciing
san ¢6 boi The Jackson Laboratory, Bar Harbor, Maine)

Puong dung:

Puodng imino: ding qua dudng miéng 3 1n mot ngdy, (da day (IG)) mbi 8 gid

Khang thé: IP (trong mang bung)

Virut: IV

Khang thé va hop chét dugc ding dong thoi, sau d6 13 virut trong vong 30 phiit

Thr virut: |

Khang thé: 5pg 2112 (khang prM) sén ¢6 tir ATCC

Virut: DENV2 ching S221 (v476) (Zellweger R M, Prestwood TR, Shresta S.
Enhanced infection of liver sinusoidal endothelial cells in a mouse model of antibody-
induced severe dengue disease. Cell Host Microbe, 2010 Feb 18;7(2): 128-39)

Lidu: 1E9 GE (dwong lugng gen) mdi con

Két qua thu dugc:

Mirc séng s6t ciia chudt. Chudt c6 biéu hién 6m ning (nhu duge xac dinh bdi giam
20% khéi lwong, hon mé sau, bd 16ng xi, hoic bi liét) duge giy chét nhe nhang.
Fig.12 thé hién cac két qua ctia nghién ctru ndy. T4t ca cac nhém duoc didu tri bang
ciing mét liéu hop chét:

Thiét ké thir nghiém cho nghién ctru

1 Péi chimg, H,0 + DENV (S221) [7 con]

2 UV-4, Img (50mg/kg/liéu) | DENV (S221) [5 con]

3 UV-8, 1mg (50mg/kg/liéu) + DENV (S221) [5 con]

4. UV-9, Img (SOmg/kg/liéu) + DENYV (S221) [5 con]

5 UV-10, Img (50mg/kg/lidu) + DENV (S221) [5 con]

6 UV-11, Img (50mg kg/lidu) + DENV (S221) [5 con]
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7. UV-12, Img (50mg/kg/lidu) + DENV (S221) [5 con]

Nghién ctru ndy nhim xé4c dinh hiéu qua cia UV-4 va cic chit twong tu clia n6
trong viéc thic ddy su sdng sét ciia chudt dugc thir virut dengue. T4t ca céc hop chét
duge ding bang dudng miéng (3 14n mbi ngdy trong da day qua miéng da diy - IG)
trong tbng cong 7 ngay sau khi bit ddu dung liéu. Thir nghiém sir dung mAu lay nhiém
ADE (Zellweger et al.CellHostMicrob 7; ppl-12 (2010)). Céc con chudt dugc thir
virut véi lidu ~1 LDgy vao ngdy 0. Lidu hop chét thir nhét bit ddu ¢ thoi diém 0,5 dén
1 gidr trude khi thir virut. Mirc sbng sét dwoc dénh gia sau khi ding liéu 3 ngay.

Mic di phin m6 ta trén dy dé cép dén c6 lién quan dén cac phuong an dugc
wu tién cu thé, nhung can hiu ring sang ché khong vi thé ma bi giéi han. Nguoi c6
hidu biét trung binh trong linh virc k§ thuét nay c6 thé tién hanh nhiéu thay d6i khac
nhau cho cdc phuong 4n duge mé ta va cac thay ddi nay duoc dy dinh 13 thudc pham
vi clia sang ché. |

T4t ca cac cong bd, don yéu cau cp patent va patent dugc vién din trong ban

mo ta ndy dugc dwa vao day bang cach vién dan.
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Yéu cau bao ho

1. Hop chét c6 cong thirc (I):

ow,

W;0,, ",

R4
(0]

R; J
hozic mubi duge dung ciia nd,
trong d6 mdi W;.4 va Ry ddc 1ap dugc chon tir cdc nhém hydro va Cy; alkyl
va trong d6 it nhit mét trong sb cac nhém R, hoic R, khéng phai 13 hydro
hodc trong do mdi W4 va Ry doc 1ap dugc chon tir cdc nhém hydro va C.
salkyl va trong d6 R, va Rj, néu cung nhau két hop 1a -CH,-, -CH,CH,-, hodc
-CH,-CH,-CH,-.
2. Hop chét ¢6 cong thire (I) theo diém 1, trong d6 mdi W4 13 hydro.
3. Hop chét c6 cong thirc (I) theo diém 1, trong d6 hop chét nay la:

H O/’ //u

o
hodc mudi dugc dung cta nd.

4. Hop chét c6 cong thirc (I) theo diém 1 trong d6 hop chét nay la:
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O—
hodc mudi dugc dung ctia no.
5. Dugc phim chira a) lwgng hitu hiéu dé diéu tri ctia hop chit c6 cong thire (I) theo

diém 1 va b) chit mang dugc dung.
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e~ UV-12 100 mgikg
W 12 40 mgikg
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Ngay sau lay nhiém

Fig.3

QT -©- UV-12 100 mg/kg
§ \ = UV-12 40 mgfkg
A
- ~~ UY-28 100 mg/kg
3 SO0 s { VA28 40 mgikg
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il ~%- Chatdan
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Ngay sau lay nhiém
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Hiéu qua invivo chdng lai virut Dengue-
UV-12: Phan phdi qua dwong miéng, TID, 7 ngay

MS147 Phan tram sbng sot N=8
100 weeuy -.-Déi chirng
) <L_l .......................................... 0 Uv12_
o 80+
o O
c 6/8
«O
? B0~
£
o
g 40m
e
o
20=
4 178 ¢
c | ] L ] 1 | ] 4
0 5 10 15 20 25 30 35
Piéu trj UV-12 R ,. .x
— Ngay sau lay nhiem *Chét som khong
Chudt A129 (129/Sv, IFN-a,/b rec. KO) (urocc Khang dinh
UV-12 (chét twong tw UV-4), 100mg/kg/lidu ;‘é‘; vi'rift‘ quan

Fig.5

Mrc sdng sét clia chudt bi nhiém duwoc diéu tri qua dudng miéng bang 100mg/kg UV-
4B, UV-8, UV-9, UV-10, UV-11 va UV-12. Lay nhiém bang INFV A/Texas/36/91 (H1N1)

toa § ® e~ Chétdan
B god -#- 100 mgrkg UV4B TID
o wie 100 mgikg UVB TID
§ 40 BE ~e- 100 mgfkg UVE TID
c | - =g 100 mgikg W0 TID
£ 40 al = 100 mgfkg UV11 TID
T 904 - R 100 mgikg UVIZ TID
o ) -
& ¥ * —& 1
o 5 10 15
Ngay sau lay nhiém
Fig.6
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Su phat trién trong lwgng clia chudt bi nhiém dwoc diéu
tri bang 100mg/kg UV-4B hoac UV-8

non - Chét din

-#- 100 mg/kg UV4B TiD
-+ 100 mg/kg UVB TID

-
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% trong lwong ban dau
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L2 A R } ¥ | 2N M } v

k1 ) 1 3
0123458678910111213
Ngay sau lay nhiém

Sy phat trién trong lwong clia chudt dwoc diéu tri béng
100mg/kg UV-4B hodc UV-9

21, - Chétdan
© 1003 = 100 mg/kg UV4B TiD
§ 3 -+ 100 mgikg UVS TID
o)) QO"‘
cC
o
3 80+
o
S 70-
o\o
80

Ngay sau lay nhiém

Sw phét trién trong lwong cta chudt bj nhiém dwoc diéu
tri bang 100mg/kg UV-4B hoac UV-10

5 1073 - Chét dan

© 150 - 100 mg/kg UV4B TiD
g ~ 100 mgfkg UV10 TID
c

o

= 80-

2

g. 70,.

2

80!!!!&:(1!:55!5
01234567 8910111213

Ngay sau lay nhiém
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Sv phat trién trong lwong clia chudt bj nhiém dwoc diéu tri
bing 100mg/kg UV-4B hodc UV-11

110~

] w T Chét dén

T 100 % 100 mg/kg UVAB TID

& & 100 mgrkg UVit TID

'S, 80 -

c . .

5 e0- Fig.8E
()]

& 70+

® g0

H L B l 1 3% T

) 1 ¥ ¥
012345678 910111213
Ngay sau lay nhiém

Su phat trién trong lwong clia chudt bj nhiém dugc diéu
tri bang 100mg/kg UV-4B hoac UV-12

100 mo/kg UV4B TID
100 mg/kg UV12 TID

Fig.8E

012345678 0910111213
Ngay sau lay nhiém

Sw phat trién trong lwong clia chudt khong bi nhiém dwoc
diéu tri bang UV-8, 9, 10, 11, hodc 12

10 100 mg/kg UV8 TID

" 100 100 mg/kg UV TID

G 100 mg/kg UV10 TID

o 904 100 mg/kg UV11 TID

c

5 5. 100 mgr/kg UV12 TID

§ 70- F|g.8F
= 50

t k) H L 4 3 ¥ { 1 k] H H T ]
0123458678 910111213
Ngay sau lay n
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100 mg/kg UV-4B
. % tong s
ngudn bién thién bién thién Giatri P

Theoi gian

< 0,0001

thién

77,65
Diéu tri 5,16 0,0008
Déi twong (phu hop) | 57963 < 0,0001
100 mg/kg UV-3
. % tong bién
Nguon bién thién Gia tri P

Juongtac =~ [0 & |08 %
Thoi gian < 0,0001
Diéu tri 0,26 0,502
Ddi twong (phu hgp) | 10,1209 <0,0001

100 mg/kg UV-12

Nguén bién thién

Thoi gian

Diéu tri 5,25 0,0004
DBéi twong (phu hop) |5,1095 < 0,0001
Fig.9
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Sy phat trién than nhiét cGia chuét bj nhiém dwoc diéu tri bang
100mg/kg UV-4B hoc UV-8

_ 1o Chét dAn
8 ool 100 mgikg UV4B TID
c 100 mg/kg UV8 TID
8 90-
% 80 - Fig.10A
£ 70
£
o 60 T [ SN T S MY SN S S
S 912345678 810111213
Ngay sau lay nhiém

Sw phat trién than nhiét ctia chudt bj nhiém dwoc didu tri bang
100mg/kg UV-4B hogc UV-9

110- Chét dan

1001y 100 mg/kg UVAB TID
100 mg/kg UVO TID

Fig.10B

H i B i T i L N | 1 i T H ] H
012345678 910111213
Ngay sau lay nhiém

% than nhiét ban dau

'Suw phat trién nhiét d cta chudt bj nhiém dwoc diéu trj bang
100mg/kg UV-4B hoac UV-10

107 Chét dAn

100 mg/kg UV4B TID
100 mg/kg UVIG TID

Fig.10C

o
S

o
Lo
3.

-
(=

[
[

T 4 | BENNS SURRN INNRER ERRN) ¥

0122345678 910111213
Ngay sau lay nhiém

% than nhiét ban dau
(&)
(]

-39-



23365

9/19

S phat trién than nhiét ctia chudt bi nhiém dwoc diéu tri bang
100mg/kg UV-4B hodgc UV-11

1104 o oix
" Chat dan
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100 ma/kg UV TID

Fig.10D
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Ngay sau lay nhiém

S phat trién than nhiét ciia chudt bj nhidm dwgc diéu tri bang
100mg/kg UV-4B hodc UV-12
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Ngay sau lay nhiém

Sy phat tyién trong lwong ctia chudt khdng bi nhiém dwoc
dieu tri bang UV-8, 9, 10, 11 hodc 12

100 mgikg UVB TID
100 mg/kg UVE TID
100 mg/kg UV1C TID
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Fig.10F
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100 mg/kg UV-4B

PN L& e Y 5
oot e iy |4 1P
Tuong tac ’
Thei gian
Didu tri 2278 <0,0001
Déi twong (phu hop) | 7,9206 < 0,0001
160 mg/kg UV-8

. % ton L

Ngudn bién thién b?én tr?ién Gia tri P

tong tac e SRR
Thoi gian 47,47 < 0,0001
Diéu trj 1,74 0,145
Déi twong (phu hop) | 13.5295 0,001
100 mg/kg UV-12

% tbng bién Giatrip

Ngudn bién thién

thién

Sy twong ta < 0,0001
Thoi gian < 0,0001
Diéu trj 13,33 < 0,0001
Péi twong (phu hop) | 5,2539 0,1205

Fig.11
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