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Giai phap hitu ich dé cap dén ché phAm m¥§ phim bao gdm hop chét iminooxothiazolidin
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va chit mang sinh 1y dung, trong d6: hop chit iminooxothiazolidin dugc chon tir metyl

¢6 cong thue (I):

este clia axit 2-(2-(2-imino-4-oxo-thiazolidin-5-yl)-axetylamino)-4,5-dimetyl-thiophen-
3-cacboxylic va etyl este cua axit 2-(2-(2-imino-4-oxo-thiazolidin-5-yl)-axetylamino)-
4,5-dimetyl-thiophen-3-cacboxylic, va & lugng tir 0,001 dén 10% theo khéi lvgng. Ché
phdm nay phit hop véi viéc ding tai chd dé thic ddy su phat trién ctia toc va/hodc ngin

nglra va/hodc gidm su rung toc.
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Linh vue ky thuat dwoc dé cap
Giai phap hitu ich dé cap dén ché pham dé diéu tri rdi loan ting trudng ctia toc.

Cu thé 13, giai phap hiru ich bit ngudn tir linh vuc m§ pham cho 16ng, téc va dinh
dudng va lién quan dén ché phdm bao ché hoic cac chét bd sung phit hop dé kich thich

su tang truong sinh ly cua téc va ngan nglra hodc diéu tri su rung toc.
Tinh trang k§ thuit cia giai phap hiru ich

Toc ¢6 vai trd bao vé va dugce coi nhu mdt phan phu cua da cung véi cac tuyén ba

nhon, céc tuyén mo hoi va mong.

Vong doi ctia bau toc (hair bulb) bao gdm ba giai doan chinh: giai doan ting truéng
duoc goi la anagen, giai doan ngiing tang trudng duoc goi la catagen va giai doan thoai
héa duoc goi 1a telogen.

Téc trén da ddu dugc tao tir nang toc, 1a mot co quan da ctia dong vat c¢6 va. Cac
nang toc khong tao ra toc lién tuc. Ching quay vong qua mot giai doan tang trudng co
thé kéo dai hai ndm hogc hon va thodi lui sang giai doan thoai hoa trong toi da hai thang

trude khi bat dau moc lai soi toc mai.

Céc giai doan sinh hoc cta hién twong ndy ndm & kha ning ctia té bao gbe clia bau
toc dé thoat khoi trang thai nghi ctia chiing & cac budc xen ké&. Trong giai doan tao goc
va tang trudng bau toc, su tang sinh, biét hoa va céc hoat dong séng dang chiém wu thé
duoc diéu chinh boi cac yéu td ting trudng. Nguoc lai, & giai doan thoai lui, dwgc dic
trung béi sy hoat hoa con dudng phén tir gdy chét theo churong trinh & cac t& bao bau
toc.

Trong giai doan anagen, phan nhé da tao tin hiéu hoa hoc dé hoat héa va chi dan
cho t& bao gbc ctia chd phinh bang cach di nhap vao chan ctia nang téc tao thanh nén
toc. Bing cach “di nhap” nay, t& bao gbc ctia chd phinh tao ra “con dudng” té bao ma
lam phat sinh 16p ngoai cta chén téc hodc ORS.

pé déap lai céc tin hi€u khéc béng phﬁn nht da, céc té bao nén (matrix cell), cé
ngudn gdc tir t& bao gbe, tang sinh va bit ddu quy trinh biét hoa, bang cach di chuyén

1én trén de tao thanh truc va vo bén trong clia nang toc.
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B4t ddu giai doan catagen dugc dic trung 6 su két thuc tang sinh t& bao va su chét
theo chuong trinh cta té bio nén. Trong giai doan catagen, phén nha da di nhap vao
phéin thap nhét ctia chd phinh. Khoang céch gan ndy cla phan nht so véi chd phinh dugc
cho 12 cén thiét dé bit du chu ky tao toc khac. Pidu nay c6 thé twong téc/hoat hoa té

bao chd phinh & trang thai nghi va chu ky sinh truéng toc méi.

Khi chuyén dbi catagen/telogen, mét sb t& bao ciia chd phinh di nhap dé gap phan

nhq, tao thanh mam téc.

Téc trong giai doan telogen chira quan thé t& bao & chan téc, thyc té dugc goi 1a
mam toc, ndm gan véi phin nhu da. Mim t6c duoc hoat hoa dé ting sinh & cudi giai
doan telogen, ngay ca truéc khi chd phinh, tao thanh nén cua bau téc méi, bang cach
bao quanh phan nh.

Cac yéu td khac nhau, trong d6 cang thing, thiéu chit dinh dudng va ldo hoa, anh
hudng tiéu cuc dén chu ky séng ctia bau toc, x4c dinh sy giam s6 lugng toc va su méng

di cia chung.

R&i loan ting trudng clia toc rét phd bién dic biét 1 & nam gidi. Néu coi vai trd
cta toc duge xem xét ¢ khia canh cac mbi quan hé x& hoi, su rung toc o thé 12 khoé dbi
mat d6i voi ngudi.

Mot trong sb rbi loan toc phé bién nhét 13 rung toc (alopecia), hoi chimg vé tang
trudng toc co thé do nhidu yéu t6 khac nhau tr di truyén cho dén moi truong. Mitc do
va kiéu rung téc c6 thé thay di, tuy nhién mot trong s6 dang rung téc phé bién nhét 12
rung toc androgen (AGA). Cac dang rung toc khac ma khong phai ryng toc androgen
bao gdm rung toc telogen (telogen effluvium), rung téc ting mang, bénh nim ringworm,

rung tdc cb seo, va sy rung toc do gia cong thira my pham.

G céc ca thé bi anh hudng bai rung téc androgen (AGA), cac nang téc ma hinh
thanh & dAu giai doan anagnen méi giam kich thudc theo thoi gian (sy thu nho), dan dan

dAn dén sy hinh thanh téc ma nhé hon so véi trude do. Két qua la tao thanh téc cuc nho.

Céc bac s da 1idu phén loai bénh rung toc bang cach chia nhé chung thanh céc loai
bénh da lidu vi khong phai bénh da lidu. Mot s6 loai rung toc chéng han nhu liken phéng
16ng, bénh lupus ban d6 dang dia va bénh ghép chéng chu lién quan dén su pha huy té

bao gdc clia nang téc & chd phinh va lién quan dén su rung toc thudng xuyén. Trong s6
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cac bénh rung téc 6 thé hoi phuc chang han nhu ryng téc theo mang, vi€ém anh hudng
dén cac té bao tién than cia nang, nhung khdng anh hudng dén céc t€ bao goc ctua ching.
O cac bénh nay, viéc moc lai dién ra khi loai bo dugc viém va sy tai tao sau d6 clia nang

téc bit du tir té bao gbe khong bi hu hai.

O céc c4 thé mic ching rung toc androgen (AGA), theo thoi gian céc nang, duoc
hinh thanh lai khi bit diu giai doan anagen méi, c6 kich thuge nho hon, din dén sy hinh
thanh toc ¢6 dudng kinh nhd hon so véi dudng kinh ban dau. Két qua 13, hinh thanh téc

cuc nho.

Quan sat thay ring mic du teo da dau, cac nang van con tao ra cac t€ bao goc ma
chuyén doi thanh t€ bao tién than, mac du ¢ mic d6 thap hon véi da dau & cac diéu kién
sinh ly.

Hién nay c6 nhiéu lya chon dé diéu tri r6i loan ting trudng cua toc, bao gobm ca

rung toc.

Tuyén diéu tri thir nhit bao gbm dung tai chd va/hodc dung ché phdm dé ngan ngira
va diéu tri rbi loan ting truéng cla toc. Hau hét cac ché phdm téc trén thi trudong nhim
dich bau toc va tac dong 1én chuyén héa cta da déu, su cung dudng, oxy hoa va vi tun
hoan cai thién cac diéu kién gbp phan vao viéc ting trudng toc sinh 1y.

Dién hinh 13, cac san phdm cho 16ng toc nay két hgp véi céc thanh phén m§ phdm

d& phuc hdi da va céac diéu kién phi hop dé thiic ddy su phat trién cia toc.

Mot lugng 16n cac san phdm cho 16ng téc chira céc chét chéng oxy hoa, ching han
nhu vitamin E, glycosaminoglycan ching han nhu axit hyaluronic, va céc vitamin chéng
han nhu vitamin A va cdc vitamin nhém B hodc dan xuét cia chung ching han nhu

niaxin hodc nicotinamit adenin dinucleotit (NAD).

Tuy nhién, trong nhiéu trudng hop, viée ding ctia céc ché phdm 16ng téc chira cac
thanh phan néi trén va thanh phan khac cho da dau hodc viéc ding cac ché phdm dinh
dudng cho thiy c6 hiéu qua thap dbi vé6i su kich thich sinh trudng cia toc.

Céc san pham 16ng téc chira céc co chét ¢6 hoat tinh dugc ly 1am thanh phan c6
tac dung voi 16ng toc cho thdy hoat tinh wu viét cho véi céc ché phim bao ché dang my

pham/dung cho 16ng téc.
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Trong s cac san phim duoc phim nay, ché phdm bao ché chira minoxidil, thanh
phan hoat tinh dugc ly dugc cung cAp c6 hoat tinh gian mach, da biét r5. Cac san pham

nay thuong dugc bao ché nhu dung dich ruou dé ding tai chd.

Céc san pham khéc dugc st dung d8 didu tri réi loan toc bao gdbm duge pham chira
finasteride, 1a mot co chat ndi tiét td. Céc san pham nay trc ché 5-alpha-reductaza Tuyp
11, 12 mot enzyme chuyén héa testosteron thanh dihydrotestosteron (DHT), 1a mot chét
ndi tiét td 1am co ho#c thu nhé nang téc va din dén hoi dau khi su bai tiét vuot qué muc

san xuat sinh ly.

Tuy nhién, viéc str dung minoxidil va finasteride khong tranh khoi nhitng han ché.
Dic biét 13, viéc dung tai chd minoxidil c6 thé din dén tac dung phu khu tra ching han
nhu phat ban da, viém cuc b, va tao ra céac tac dung phu chéng han nhu dau dau, rAm
16ng, khi ding finasteride qua dudong miéng co6 thé gay rdi loan ndi tiét td.

Theo d6, van cn c6 cac bién phap thay thé dé diéu tri ri loan ting trudng ctia toc
mot cach hiéu qua va co thé khong c6 tic dung phu nghiém trong.

Mot trong s& cac muc tidu cla giai phap hitu bao gdm d& xuét cach st dung moi
cac hop chat da biét trong linh vuc dung cho 16ng toc.

Mot muc dich khac 1a dé xudt ché phdm dé kich thich su ting trudng téc sinh ly &
dbi twong bi héi hodic moéng toc.

Muc tiéu khéc cua giai phap hitu ich la dé xuét ché pham dugc dung nhu ca dugc
phim va m§ pham ma c6 thé dugc dung khu tri hodc theo duong dung hé théng.

Ban chit k§ thuit ciia giai phap hiru ich

Theo thuat ngtt chung, giai phép hitu ich dé xuét viéc st dung méi dan Xuét cia
iminooxothiazolidin trong linh vuc m§ pham va 1dng toc.

Theo cac khia canh nhét dinh, céc tic gia da phat hién ra rang céc dan xuit clia
iminooxothiazolidin nhat dinh ma 1a cac hgp chat da biét d8 str dung trong diéu tri lodng
xuong hodc céc rbi loan lién quan dén xuong, kich thich ting trudng toc khi dung khu
trd trén da dau hodc khi duoc dung theo hé théng.

Theo khia canh tht nhat, giai phap hitu ich dé xut viéc st dung 1am m§ pham ma

khong phai dé didu tri bénh cta dan xuét ctia iminooxothiazolidin ¢6 cdng thie (I)
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trong d6

Ri 14 H, C1-Cs alkyl mach thang hogc phan nhénh, xycloalkyl, phenyl, ~CHz-NH-
phenyl;

R, 1a H, C1-Cs alkyl mach thing hodc phan nhénh, halogen, phenyl;

R3 12 COO(C1-Ce)alkyl, CONR4Rs trong d6 R4 va Rs doc 1ap la H hodc C1-Cs alkyl,
hodc Ry va Ry ciing nhau tao thanh Cs-C7 xycloalkyl dugc dung hop véi vong thiophen

dé diéu tri roi loan tang trudng cua toc.

Theo khia canh thit hai, giai phap hitu ich dé xuét dan xuét ctia iminooxothiazolidin

¢6 cong thire (1)

R! R3
/ \ 0 H
Rz/z—f\N H N—N
S —NH
s
© M

trong do:

Ri 1a H, C1-Cs alkyl mach thing hodc phéan nhanh, xycloalkyl, phenyl, ~CH>-NH-
phenyl;

R, 1a H, C1-Cs alkyl mach thing hodc phan nhanh, halogen, phenyl;

R3 12 COO(C1-Cs) alkyl, CONR4Rs trong d6 R4 va Rs doc 1ap la H hodc C1-Cs
alkyl, hoic Ri va R, cling nhau tao thanh Cs-C7 xycloalkyl dugc dung hop véi vong
thiophen

dé str dung trong diéu tri rdi loan hoic bénh ting trudng cla toc.



Theo khia canh thit ba, giai phap hitu ich @& xuit viée st dung 1am m§ phdm cta
ché phim chtra hop chét c6 cong thirc I va chit mang sinh 1y dung dé kich thich sy phat
trién sinh 1y cta toc.

Theo mot sé phuong 4n, ché pham theo gidi phép hiru ich 1a m§ phim phii hop aé

dung tai chd.

Theo cac phuong an nhit dinh, ché pham dé st dung 1am m§ phim 13 m¥ pham,
thue phdm bd sung hodc ché pham dinh dudng ma c6 thé dugc dua vao ché do an kiéng
cho i tuong méc rbi loan 10ng toc chéng han nhu sy rung toc, lam day toc hodc bac
mau.

C4c tac gia nhan thay rang dan xuét ciia iminooxothiazolidin ¢6 cdng thirc (I) khi
dugce dung tai chd hodc qua dudong hé thdng cho ddi twong méc chung téc thua mong
hodc su rung toc, dé lam day dan céc ving da ddu moéng hon.

Theo khia canh nhét dinh, ché phém dugc d& xuit chta din xuit cla
iminooxothiazolidin ¢6 cong thire (I) va chit mang sinh 1y dung dé str dung trong diéu
tri rdi loan ting trudng cla toc.

Theo céc phuong an nhat dinh, ché phdm theo giai phap hitu ich la dugc pham.

Thong thuong, ché phdm theo gidi phap hitu ich chira lugng c6 hiéu qua vé mit
duoc ly hodc cho long toc cua dAn xuit ciia iminooxothiazolidin ¢6 cdng thuc (I).

Céc khia canh va thuén loi nhét dinh theo giai phdp hitu ich s& con mo ta voi su
tham chiéu dén hinh v& kém theo.

MO ta vin tit cac hinh vé

Fig. 1 thé hién su ting 3 dén 6 1in su biéu hién hién gen Lefl thu dugc bang su
kich thich ctia né v6i hai hop chét theo giai phap hitu ich dugc xac dinh 1a C1 va C5
trong Vi du 4, so véi su biéu hién thu dugc béng chét dan thudc riéng 18&.

Fig. 2 thé hién thir nghiém b sung nhim thé hién hoat tinh thuc day ting truong
toc cua hop chét iminooxothiazolidin theo giai phap hitu ich, ddc biét 1a ching duoc bao
c4o trong Bang I st dung dong té bao Hair (t& bao nha da).

MO ta chi tiét giai phap hiru ich



Theo khia canh nhét dinh cta giai phap hitu ich, cac tac gia dugc phat hién la 16p
dAn xuét ctia iminooxothiazolidin dugc chon cé cong thirc (I) cho thdy c6 thé img dung
trong linh vyc 16ng toc va hitu dung trong ngan nglra hodc didu tri rdi loan ting truéng
cua toc.

Céc hop chit c¢6 cong thirc (I) cho thiy img dung dugc trong viéc ngan nglra hodc

diéu tri roi loan ting trudng cia toc hodc 16ng toc.

Chu don kham pha ra rang hop chét c6 cong thirc (I) dem lai hoat tinh 16ng toc va
kich thich hoat dong cta té bao nang va bau toc dang nghi ctia da dau. Nhitng hoat dong
nay kich hoat vong doi cta cac nang tdc, thic day su phat trién cua toc.

Do dé, theo khia canh tht nht, giai phap hitu ich dé xuét viéc st dung lam m§

pham/khong phai dé didu tri ciia hop chit iminooxothiazolidin c6 cong thire (I)

trong do

R: 1a H, C1-Cs alkyl mach thing hoic phan nhanh tdt hon 1a Ci-Cs alkyl, (Cs-
Ce)xycloalkyl, phenyl, -CH,-NH-phenyl;

R» 13 H, C1-Cs alkyl mach thing hodc phan nhanh t&t hon 1a Ci-Cs alkyl, halogen,
phenyl;

R3 12 COO(C1-Cs) alkyl, t6t hon 1a COO(C1-Cs)alkyl, CONR4Rs trong d6 R4 va Rs
doc 1ap 1a H hodc C1-Cs alkyl t6t hon 1a C1-C;3 alkyl, hodc Ri va Ra cung nhau tao thanh
Cs-C7 xycloalkyl dugc dung hop véi vong thiophen

dé thuc day su phat trién cia toc hodc ngan nglra hodc lam chdm sy rung toc.

Halogen dugc uu tién la Br.



Theo cac phuong 4n nhit dinh Ri 1a H hogc Ci-Cs alkyl, tdt hon 1a metyl; R 12 H,
halogen 5t hon 13 Br hogc C1-Cs alkyl tdt hon la CHs va Rs 1a COO(C1-Cs) alky! t6t hon

l1a metyl hodc etyl este.
Theo phuong 4n nhat dinh, R; 12 H hogc C1-Cs alkyl,
R» 12 H ho#c halogen, tét hon 12 Br,
R3 1a COOCH3 hodc COOCH,CHs.
Céc hop chét duge wu tién c6 cong thirc (I) ¢6 cac nhoém thé sau:
Rj 12 metyl, R» 1a Br va R3 1a COOetyl;
R; 12 metyl, Rz 1a H va R3 1a COOetyl
R;1aH, R, 1a H va R3 1a COOmetyl
R; 1a —-CH>-NH-phenyl, R» 1a Br va R; 1a COOetyl.

Theo cac phuong an nhét dinh, dé xuét hop chét c6 cong thire (I) dugce néu trong
bang 1 dudi day, tbt hon la céc hop chit C1, C5, C7, C17 1a céc hop chit c6 hoat dong
hon, dic biét 1a hop chat C1 va CS.

Céac hop chit dugc wu tién nhét 13 metyl este cla axit 2-(2-(2-imino-4-oxo-
thiazolidin-5-yl)-axetylamino)-4,5-dimetyl-thiophen-3-cacboxylic va etyl este cta axit
2-(2-(2-imino-4-oxo-thiazolidin-5-yl)-axetylamino)-4,5-dimetyl-thiophen-3-
cacboxylic.

Theo giai phép hitu ich cac hop chét ¢6 cong thic (I) hitu dung trong linh vuec m§
phim dé ngan ngira hoic diéu tri su gdy, rung téc, trong viéc ngin nglra viéc bac toc
hodc diéu tri bing m§ phdm cho toc bac. Hop chét c6 cong thire (I) ciing hitu dung aé
cai thién theo khia canh thAm m§ cho toc ching han nhu nhudém mau téc.

Dién hinh 13, cac hop chét c6 cong thire (I) kich thich sy ting trudng vat 1y cla toc
va lam day téc.

Theo khia canh thir hai, giai phéap hitu ich dé xuét viéc st dung duge ly cac hop
chit c6 cong thire (I) dé diéu tri r6i loan/bénh ting trudng cua toc.

Theo khia canh sau, d& xu4t hop chét iminooxothiazolidin c6 cong thuc (I)
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R? R3
RZﬂNH 0 H
S >:NH
S

° W)

trong do

Ri 12 H, Ci1-Cs alkyl mach théng hodc phan nhénh, tdt hon 1a C1-C; alkyl, (Cs-
Ce)xycloalkyl, phenyl, -CH,-NH-phenyl;

R»1a H, C1-Cs alkyl mach thing hodc phan nhanh, tbt hon 1a C1-Cs alkyl, halogen,
phenyl;

R3 1a COO(C1-Cs) alkyl, tot hon 12 COO(C1-Cs)alkyl, CONR4Rs trong d6 R4 va Rs
doc lap la H hodc C1-Cs alkyl, tdt hon 1a C1-C3 alkyl, hodc Ri va R; cing nhau tao thanh
Cs-C7 xycloalkyl dugc dung hop véi vong thiophen

dé sir dung trong diéu tri r6i loan hodc bénh ting trudng cua toc.

Halogen duoc uu tién 1a Br.

R&i loan hodc bénh ting trudng cla toc ma cd thé dugc diéu tri theo khia canh nay
cua giai phap hiru ich bao gdm rung toc (héi) va rung toc kiéu TE (telogen effluvium),
céc r6i loan anh huong dén cac ddi tugng nam va ni. Ché pham ciing phu hop dé diéu
tri hodc ngédn nglra rung toc kiéu phu nit, héi, hodc rung téc androgen.

Céc hop chit iminooxothiazolidin va cac phwong phép didu ché chung dugc boc
16 trong Don giai phap hiru ich qudc t& WO 2006124887 ciia Wyeth Corp., USA.

Theo khia canh thit ba, giai phap hitu ich dé xuét viéc st dung 1am m§ pham, khong
phai tri bénh cua ché phdm chira hop chit iminooxothiazolidin c6 cong thuc (I) theo
phuong 4n bat ky trong sb cac phuong 4n mo ta & trén, va chit mang sinh ly dung dé
kich thich su phat trién sinh Iy ctia toc. Ché phdm theo giai phap hitu ich ¢6 higu qua
trong ngén ngtra va/hodc diéu tri cdc dang héi hodc téc thua mong nhu mo ta & trén.

Ché phim dé st dung 1am m¥ phim c6 thé dung khu tra hodc theo hé thong.
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Theo mdt s6 phuong an, ché phim dé ding qua dudng miéng 1a thue pham chirc
nang, ché phém duoc thuc phém, san phém an kiéng, thuc phém bd sung hodc san phérn

dinh dudng hoic thiét bi y té.

Thuc phdm chirc ning c6 nghia 1a thyuc phim dugc thanh phan thuc phdm duoc
bién dbi bit ky ma dém lai céc loi ich hodc sy bao vé chéng lai nhuge diém hogc tinh

trang sinh ly, bén canh cac chét dinh dudng truyén théng ma né chira.

San phém duoc thuc phém c6 nghia 1a san phém dugc phéan 1ap hodc tinh ché tir
cac co chit co thé an duge. San phém duoc thuc phém 1a khi n6 cho théy 1a c6 loi ich

sinh 1y hodc dem lai sy bao vé chéng lai nhuoc diém hoic tinh trang sinh 1y.

Doc 1ap véi duong dung, m§ pham 1am tang kha ning tdn tai clia té bao nang trong
giai doan anagen va hoat hda cac té bao im ling (quiescent cell) cta da du bang cach

kich thich su trao doi chit clia cac nang va sy ting trudng clia toc mai.

Theo khia canh tht tu, ché phém duoc dé cudt chia hop chét iminooxothiazolidin
¢6 cong thuce (I) theo phuong an bét ky trong s6 cac phuong 4n mo ta & trén, va chat

mang dugc dung dé st dung trong diéu tri rdi loan ting trudng cta toc.

Vi du vé ri loan ting trudng cia toc duge diéu tri bang cac ché pham nay bao
gém hoi va rung toc kidu TE. Dién hinh 13, cac ché phérn nay dugc bao ché & dang duogc
pham.

Luong hop chat hoat tinh c6 cong thuc (I) trong ché phim dé sir dung 1am my
phdm/dugc phim/dinh dudng 1a lugng ma thu duge lidu ding c6 hiéu qua tri bénh hogc
phong ngua.

Theo cac phuong an nhét dinh, ché phdm dé st dung lam my phdm va cho y khoa
¢6 thé chtra hop chét iminooxothiazolidin ¢6 cong thirc (I) & lugng 0,0001 dén 15% theo
trong lugng, 0,001 dén 10 theo trong lugng hodc 0,1 dén 3% theo trong luong.

Theo phwong 4n nhit dinh, ché phdm theo gidi phép hitu ich con bao gdbm mot
hosic nhidu thanh phén bd sung c6 hoat tinh cho 16ng toc.

Luogng dugce dung va tAn sudt ding ché phém s& phu thudc vao loai va muc do

nghiém trong cda tinh trang 16ng téc dugc diéu tri.
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Theo céc phuong an nhat dinh, cac ché pham sir dung lam m§ pham va diéu tri
bénh con bao gom céc thanh phan bo sung ching han nhu cac vitamin, vi du vitamin A,

vitamin C, vitamin nhom B, niaxin.

Theo mdt sé phuong 4n, ché phim theo giai phap hiru ich con chira axit amin, cu
thé 13 axit amin chra luu huynh, ching han nhu L-xystein hodc L- Methionine, dic biét

1a dbi d6i ché phdm bao ché dung qua dudng miéng.

Theo mdt s6 phuong én, ché phim theo giai phap hitu ich cling bao gbdbm mot hozc
nhiéu chit dinh dudng vi lugng va/hodc khang chét chéng han nhu Mg, Zn, Ca, Fe, Cr,

Se, va cac chat khac, dic biét 1a doi v6i ché pham vao ché dé dung qua duong miéng.

Theo céc phuong an nhét dinh, ché pham con chira cac co chét bd sung chang han
nhu axit folic, canxi pantotenat, mucopolysaccarit ching han nhu axit hyaluronic, hodc

din xuét ctia ddu nanh ching han nhu isoflavon ddu nanh.

Theo mdt sb phuong 4n, ché phdm theo gidi phap hivu ich st dung lam my pham
va cho y khoa chira chit mang, chét pha lodng hodc t4 dugc duoc dung va/hodc sinh ly

dung.

Dién hinh 13, chét mang sinh 1y dung cta ché phdm theo giai phap hitu ich la ta
dugc, chit mang hodc chét pha lodng phit hop véi dung tai chd va/hodc ding hé théng.

Chét mang sinh 1y hodc dugce 1y ¢o thé thé 1a cing mot chit mang.

Trong pham vi cta giai phap hitu ich, thuét ngi "chit mang" dé cap dén ta duoc,
chét mang, chét pha lodng hoic chit bd trg c6 thé c6 mit trong ché pham theo giai phap
hitu ich. Ch4t mang va/hoic ta dugc bét ky phu hop d6i v6i dang didu ché mong mudn
dé dung dugc dugce du tinh trong viéc st dung chiét xuit thuc vt hodc thanh phﬁn hoat

tinh dugc mo ta & day c6 mit trong do.

Pién hinh 13, chit mang phit hop 14 chit mang sinh Iy dung, c6 thé an duoc hodc

duoc dung.

Dién hinh 13, ché phdm dé ding qua dudng miéng c6 thé chra mot hodc nhiéu chat

mang co thé an duoc.

Vi cac muc dich ndy cta giai phap hitu ich, thuat ngit “c6 thé an dugc” dung aé

chi nguyén li¢u 1a thuc phdm ma dugc cho phép bdi co quan co thAm quyén dé st dung
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trong cac ung dung thuc pham hodc dinh dudng. Thuét ngit “r6i loan 1dng toc” c6 nghia
1 tinh trang bat ky ma & d6 c6 su thay dbi vé tinh trang sinh 1y cta toc, dic biét 1a thay
ddi v& khia canh thAm m¥ ctia toc. Ché phim theo giai phap hitu ich bao ham ché phdm
bét ky duogc tao bing céach tron két hop hop chét c6 cong thire (I) va chét mang sinh 1y
dung. Céc ché pham nay pht hgp ddi vai viée st dung lam dinh dudng, dugc phim hoic

dé 4n kiéng & dong vat c6 v, cu the 1a ngudi.

Chét mang c6 thé c6 nhiéu dang phtt hop khac nhau phu thudc vao dang bao ché

mong muon cho ca viéc dung hé thong hodc cuc bd.

Theo d6, chit mang, chit pha loang hodc ta duge sinh Iy dung va/hodc dugc dung,

¢6 thé duoc chon trén co sd dudng dung du dinh cho ché pham.
Céc ché phdm dé ding qua dudng miéng co thé & dang ran hoic 1éng.

Ché pham dung tai chd & dang ran bao gdm vién nén, vién nang, bot, hat, vién tron.
Néu cén, vién nén c6 thé duge phi bang chat polyme phii hgp hodc chat dé dem lai viée

giai phong duy tri/kéo dai bang k¥ thuat thong thuong.

Céc ta duge dién hinh duoc st dung & dang ran bao gém cac dan xuit cuia xenluloza
ching han nhu hydroxymetyl xenluloza, hydroxypropyl metylxenluloza,
metylxenluloza, hydroxypropyl xenluloza, hydroxyetyl xenluloza, carboxyetyl
xenluloza, etylhydroxyetyl xenluloza, xenluloza axetat butyrat, xenluloza axetat

phthalat, va hdn hgp cua ching.

Céc vi du khéc vé ta dugc phit hop bao gbm céc polyme thudc ho lactam, dién hinh
la pyrolidon va cac din xudt ctia ching, chang han nhu polyvinylpyrolidon,
polyvinylpolypyrolidon va hdn hop cia ching, cac mubi vo co vi du nhu canxi hodc
dicanxi phosphat, t4 dugc tron vi du 12 magie stearat, triacylglyxerol va hdn hop cta

chung.

Vién nén, vién tron, vién nang, va tuong tu cling bao gdm chit gin két chang han
nhu gém tragacanth, acaxia, tinh bt ngd hodc gelatin; ta duge ching han nhu dicanxi
phosphat; chét gy ra chang han nhu tinh bot ngd, tinh bdt khoai tdy, axit alginic; ta
duoc tron chéng han nhu magie stearat; va chit lam ngot chéng han nhu sucroza, lactoza,
saccarin hodc chit lam ngot khac. Khi dang liéu don vi 13 vién nang, né c6 thé chua,

ngoai cc vat liéu & trén, chat mang 16ng chang han nhu dau béo.
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Theo cac phuong an nhét dinh, ché pham theo gidi phap hitu ich con bao gdm mot
hodc nhiéu thanh phén bd sung, chéng han nhu chét bd trg, chat lam dﬁy, chét n dinh,
chét nhil hoa, chét tao két cdu, chét tao mang sinh hoc, chét 1am déo, chét lam w6t va

chét 1am day.

Cac vat lidu khéc c6 thé c6 mat lam 16p pht hodic dé bién déi dang vat Iy cta lidu
don vi. Vi du, vién nén co thé dugc phu b.%mg senlac, dudng hodc ca hai. Xir6 hodc con
ngot co thé chira, ngoai thanh phén hoat tinh thanh phﬁn hoat tinh, sucroza lam chét 1am
ngot, metyl va propylparaben lam chét bao quan, thudc nhudm va tao hwong vi ching
han nhu vi anh dao hodc cam. Dé ngin ngira su c¢b trong qua trinh di chuyén phia trén

cua duong tiéu hoa, ché phim 1a ché phim bao ché dugc phit dung cho rudt.

Céac ché phim dién hinh & dang long dé dung qua dudong miéng bao gbm dung

dich, huyén phu, xiro, nhii twrong, keo.

Trong cac cach dung nay, cac chit mang phu hgp bao gdm nudec, glycol, hodc nhil
twong nudc tan trong du hodc dau tan trong nudc chira hop chét c6 cong thic (I) phan

tan trong do.

Theo cac phuong an nhét dinh, ché phdm dugc dung bang dudong hé théng, dic
biét 1a bang cach tiém. Trong ché phdm dung dé tiém, hop chat c6 cong thue (I) hodc
mudi duge dung ctia né dugc hoa tan trong dung moi duge dung ching han nhu nuée
dé tiém. Ché phim ding dé tiém con c6 thé bao gdm it nhit mot chét dém/hé chéat dém,

chat bao quéan, ddng dung moi hodc chét bb tro.

Theo mot sb phuong 4n, dudng dung ché phadm theo giai phap hiru ich 1a tai chd.
Ché phim dé dung tai chd c6 thé & dang rén, ban 1éng hoic 16ng. Dién hinh 13, ché pham

tai chd duoc dung 1én da, va cu thé 1a 1én da dau lugng co6 hiéu qua.

Vi dy, ddi voi st dung 1am m§ phém, luong c6 hoat tinh m§ phém ctia ché phém
theo giai phap hitu ich cé thé duoc ap dung truc tiép 1én da dAu mot 14n hoic nhiéu 1an

mot ngay thuan lgi cho chu ky kéo dai 2-3 thang, xen k& v6i thoi gian nghi.
Ché phim dé dung tai chd c6 thé & dang rén, bén rén hogc 16ng.

Ché pham bao ché phi hop & dang rin bao gdm kem, keo, hd, thudc ma.
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Theo cac phuong 4n khac, ché phdm bao ché dé dung khu trt & dang 1ong, vi du &

dang nudc thom, gel, déu gbi, huyén phu, nhii twong.

Trong truong hop ché phim bao ché & dang 16ng ho#c ban 16ng, hop chat ¢6 cong
thire (I) dugc pha lodng trong chit mang & dang 16ng sinh 1y dung ching han nhu nudc,
rugu, dung dich ruou hydro hodc glyxeric hodc dugce tron voi cac chét 16ng phu hop dé

dung cuc bo.

O dang dung dich, huyén phu hozc thé phan tén, ché pham theo giai phap hiru ich
c6 thé chira tir khoang tir 1 dén 99,9% chét 16ng chang han nhu nudc tuy ¥ trdn véi ruou.
Theo mét sb phuong 4n, nude c6 mit & lugng tir 5 dén 95%. Theo cac phuong an khéc,

nudc ¢6 mit & luong tir 10 dén 90% theo trong luong.

Ché phim dién hinh d& ding tai ch la dung dich ruou hydro chita hop chét ¢6

cong thirc (I) duge hoa tan trong do.

Vi du, ché phdm theo giai phap hitu ich & dang long c6 thé dugc diéu ché bang
cach hoa tan thanh phan tan trong nuéc va céc thanh phan con lai trong rugu sau d6 hoa
cac phé‘m khac nhau lai béng cach khuéy. Sau d6 hdn hop tao thanh c6 thé dugc dém
thém dé dat duoc khoang pH thuan tién dwoc chon tir 5 dén 7 dé twong thich v6i pH cua
da dau dé sau d6 duoc loc va dong goi trong vat chira phtt hop ching han nhu chai hogc

lo.

Theo cac phuong an nhét dinh ché pham theo gidi phép hitu ich & dang lotion aé

dung ngoai da.

Dién hinh 13, cac hop chat hoat tinh ¢6 cong thirc (I) ciia duge phdm dugc bao ché
& dang lidu don vi. Liéu don vi c¢6 thé chtra tir 0,1 dén 1000mg thanh ph?m hoat tinh mdi

lidu don vi dé ding hang ngay.

Theo mét sd phuong an, lugng c6 hiéu qua cho ché phim bao ché s& phu thudc
vao d6 nghi€ém trong cua 161 loan hodc tinh trang can dugc diéu tri. Theo mot s6 phuong
an, lidu luong & khoang tir 0,001% theo khdi lugng dén khoang 60% theo khdi luong

ctia cheé pham bao che.

Theo khia canh nhit dinh, gidi phép hitu ich dé cap dén ché phim dé dung tai chd
ma hitu dung trong viéc kich thich nang téc, véi hiéu qua dem lai trong rdi loan tdng

trudng cua toc, ching han nhu rung téc theo mang, dic biét 1a & nit gi6i. Phuong phap
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didu tri cho quan thé lién quan cling 1a déu hiéu cua giai phép hitu ich.

Theo khia canh khéc, giai phap hitu ich dé xut phuong phép didu tri bdng m§ phdm
ma bao gdm viéc dung cho da dau lugng c6 hiéu qua cta ché phim & dang mo ta trén.

Vi dy, d& ding cuc bd, luong c6 hiéu qua dugc 1y hoic 1am m§ phdm cta ché phim
theo giai phap hitu ich dugc dung truc tiép cho da dau mot hodc nhiéu 14n hang ngay,
thuén tién vé6i chu ky kéo dai 2-3 thang xen k¥ véi thoi gian nghi.
Vi du thue hién giai phap hitu ich

Céc vi du sau duge dua ra chi nhdm minh hoa giai phap hiru ich ma khong phai dé
gi¢i han pham vi bao ho cuia giai phap hitu ich nhu yéu cau bao ho di kem.

Vidul

Vién nén dé ding qua duong miéng chta hop chit c6 cong thirc (I) d kich thich

tang tudng toc

Thanh phan Dinh
lugng
(mg)

Xenluloza vi tinh thé 60— 120

Hydroxypropylmetylxenluloza K100 20 —-60

Etyl este cia axit 2-(2-(2-imino-4-oxo-thiazolidin-5-yl)-axetylamino)-4.5- |5 - 30
dimetyl-thiophen-3-cacboxylic

Magie stearat 5-10
Silicon dioxit 10 -20
Polyvinylpyrolidon K30 5-10
Axit hyaluronic 0,5-2,0
Polyetylen glycol 5-10
Axit methacrylic - Metyl Methacrylat Copolyme 10 -20

15



4076

16/30
Trietyl Xitrat 1,5-3
Polysorbate 80 0,5-1,0
Titanium dioxit 1,5-2,5
Talc 3-6
Vidu?2
Nuéc thom dé dung tai chd chira hop chét c6 cong thire (I) dé kich thich ting
trudng toc
Thanh phan dinh lugng
(mg) |
Aqua 1350 - 1850
Hydroxypropyltrimonium hyaluronat 1,3-3,8
Etanol 1900 - 2600
Metyl este ctia axit 2-(2-(2-imino-4-oxo-thiazolidin-5-y1)- 0,01 -1,00
axetylamino)-4,5-dimetyl-thiophen-3-cacboxylic
Axit lactic 80% 7-10
Dau thau du dugc hydro héa PEG-40 35 —45
Octadexyl di-t-butyl-4-hydroxyhydrocinnamat 1,5-2,0
Lexithin 1,5-2,0
Fomblin HC/PU-CATS 0,6 -0,8

Vidu3

Ché phdm dé dung tai chd chira hop chét c6 cong thie (I) dé didu tri rung téc
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Thanh phan Dinh luong (mg)
Nude 940 — 2800
Etanol 900-1800
Hydroxypropyltrimonium hyaluronat 3-4
Axetyl L-carnitine hydroclorua 17-23
Cafein 2-3
L-Arginin hydroclorua 2-3
Canxi Pantothenat 6,5-8,5
Metyl este cta axit 2-(2-(2-imino-4-oxo-thiazolidin-5-yl)- 0,01 — 1,00
axetylamino)-4,5-dimetyl-thiophen-3-cacboxylic
Axit lactic 80% 2-3
Biotin 0,5-0,8
Dau thau dau duge hydro hoa PEG-40 700 — 1000
Lexithin 17-23
Déu thom 2,0-2,5
chiét xuét kho cia Ajuga Reptans 8,5-11,5
Fomblin HC/PU-CATS 0,7-1,1

Vidu4

Bing ching thuc nghiém.

Bing chung vé hoat tinh ctia hop chét theo giai phéap hitu ich dugc dem lai bang

su biéu hién cua nhan t§ gin két chit chét tang cudong (Lymphoid enhancer binding
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factor-1 - Lefl), ma dong vai trd quan trong trong vigc tang trudng t& bao va biét hoa té

bao gbc & chd phinh (International Journal of Medical Sciences 2013; 10(6):738-746).
Céc hop chét thir nghiém
Hop chét duoc thir nghiém 1a:

C1: metyl este clua axit 2-(2-(2-imino-4-oxo-thiazolidin-5-yl)-axetylamino)-4,5-

dimetyl-thiophen-3-cacboxylic

C5: etyl este cua axit 2-(2-(2-imino-4-oxo-thiazolidin-5-yl)-axetylamino)-4,5-
dimetyl-thiophen-3-cacboxylic.

Céc san pham nay dugc tai cAu trac trong DMSO (dung dich gbc) va chét trung
gian hodc dung dich hoat dong dugc didu ché bang cach pha lodng dung dich gbc hoic

trung gian trong moi treong William’s E.
Nubi cdy hitu co nang téc (HF)

HF cua da diu & anagen clia nguoi dugce vi phiu (dugc chy ¢ 37°C bang CO, 5%
trong méi truong t&i thidu 1a méi trudng William’s E (Gibco, Life Technologies) dugc
bd sung L-glutamine 2mM  (Gibco), hydrocortison 10ng/ml (Sigma-Aldrich), insulin
10pg/ml (Sigma-Aldrich) va hdn hop penixilin/streptomyxin 1% (Gibco) dé tao moi
truong Williams Complete (WCM) nhu dugc mo ta trong (Philpott et al., 1990;
Kloepper et al., 2010; Langan et al., 2015). Sau 24 gio, moi truong ndy duoc thay bang
moi trudng sach chta WCM chura néng d6 cudi 1a 0,1% DMSO (chét d&n) hodc hop
chit thi nghiém & ndng do cudi 1a 15uM dbi véi C1 & CS. Dbi voi qRT-PCT, ARN

duoc tach chiét tir nang toc duoc xtt Iy chi trong 6 gio.

Phan tich qRT-PCR

ARN duoge chiét tir nang toc bang kit RNeasy (Qiagen, USA), va dugc phién ma
nguoc bang kit tong hgp Tetro cADN (Bioline) theo huéng dan ctia nha san xudt. gPCR
duoc tién hanh trong QuantStudio3 (Thermo Fisher) bang mau do Tagman i voi
Axin2 (Hs00610344 _m1, Thermo Fisher), Lefl (Hs01547250_m1, Thermo Fisher), b-
actin (Hs01060665 gl, Life Technologies) va Gapdh (Hs02758991 gl, Thermo
Fisher). Muc d6 biéu hién duoc do bang phuong phap delta-delta CT.
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Két qua

Lef-1 (biéu hién gen)

Bang sau ddy cho thdy sy biéu hién gen Lefl (mARN) trong nang dugc cit nho xit
Iy bang chit din, C1 va C5.

Biéu hién Lefl duoc chudn héa theo muc trung binh cla gen git nha (GAPDH).
N=8 HFs/nhom tir 1 vét cho.

Chét din Cl C5
Trung binh 1 3,425 6,134
SEM 0,01 0,251 0,326

Su bidu hién hop chét C1 va C5 thé hién sy ting 3 dén 6 1dn so v6i sy biéu hign

thu dugc chi bang chat dan.

Céc két qua dugc minh hoa trong Fig. 1.

Vi du 5 (FIG. 2)

Céc thi nghiém bo sung nhdm danh gia hoat tinh thic day tang trudng toc ctia hop
chat iminooxothiazolidin theo giai phap hitu ich, dicc biét 1a cic hop chét duge néu

trong bang 1.

Trong tht nghiém nay, dong té bao Hair (c4c té bao nhi da) duge sit dung ma

khong phai nang téc ciia ngudi, nhu trong thwe nghiém & vi du 4.

Chung t6i danh gid su kich thich ctia Lefl (gen chi thi ting truéng toc) va ching
toi tai thir nghiém hop chét 1 va hop chit 5 va ching tdi cling st dung hop chit WAY-
316660, chat déi van dic hiéu khong doc twong ddi cia SFRP1, da dugce st dung dé
diéu tri lodng xuong, d6i v6i hoat tinh thuc ddy tang truéng téc da biét ctia no (Rif.

Hawkshaw et al. Plos Biol, 2018;
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https://journals.plos.org/plosbiology/article?id=10.1371/j ournal.pbio.2003705).

Bang I. Hop chit thit nghiém

Hop chét

Cong thuc

Way 316606 (d6i chiing duong)

Hop chit 1 (C1)

metyl este cla axit 2-(2-(2-imino-4-oxo-
thiazolidin-5-yl)-axetylamino)-4,5-
dimetyl-thiophen-3-cacboxylic

Hop chit 5 (C5)

(Thay thé hop chét 1 trong R? trén khung
thiophen)

Hop chat 7 (C7)

(Thay thé hop chét 1 trong R2-R® trén
khung thiophen)

Hop chat 17 (C17)

(Thay thé hop chéit 1 trong R!-R? trén
khung thiophen)
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Hop chat 18 (C18)

(Thay thé hop chat 1 trong R!-R? trén

khung thiophen)
Hop chat 20 (C20)
O, O/—
(Thay thé hop chét 1 trong RI-R3 trén ~ o HVNH
khung thiophen) S ;H\is
o

Hop chat 21 (C21)

(Thay thé hop chét 1 trong R!(xycloalkyl
group)-R? trén khung thiophen)

Hop chat 24 (C24)

Mau sinh hoc

Té bao nht da nang toc ciia nguodi (Human Follicle Dermal Papilla Cell - HFDPC)
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Human Follicle Dermal Papilla Cell (HFDPC) duoc ban bdi Promocell
(Germany).

Dong té bao duge nudi chy trong moi truong Follicle Dermal Papilla Cell trong
binh nubi cdy 25 cm? & 37°C, CO, 5%. Every two days confluent cultures were splitted
1:3 — 1:6, sau d6 rira bang PBS 1X (ma khong c¢6 Ca?" va Mg?"), st dung Trypsin/EDTA
va cly té bao & 2-5-10* t& bao/cm?, 37°C, 5% COa.

MOoi trudng dong lanh: Cryo-SFM. Dinh lugong t€ bao: thir nghiém mau xanh trypan

Péi ching
Déi chting duong: Way316606

Péi chirng 4m: Cac té bao khoéng duge xit ly trong Follicle Dermal Papilla Cell

trong diéu kién nudi cay mau giong nhau.

Phuong phéap

Su biéu hién LEF1 dugc do bing RT-PCR. Phén tich nay dwoc tién hanh theo
phuong phap da dugc béo cdo (Gibson et al, 1996; Heid et al, 1996) st dung TaqMan
Gene Expression Assay dugc cung cip bai Applied Biosystems. Ngén gon 13, trong cip
mdi oligonucleotit PCR dic hiéu gen, mau do oligonucleotit dugc danh déu bang thudc
nhudm huynh quang chi thi (FAM) & diu 50 va thubc nhudm huynh quang lam tat
(TAMURA) ¢ dau 30 dugc thiét ké. Khi mau do con nguyén ven, sy phét xa cua thude
nhudém chi thi dwgc chdm dut. Trong pha kéo dai cta chu trinh PCR, hoat tinh
nucleolytic cia ADN polymeraza lam tich mau do lai hoa va giai phong thudc nhuém
chi thi tr mau do nay. Cudng d6 huynh quang dugc tao trong khi khuéch dai PCR dugc
kiém soat bang may do trinh tu truc tiép trong dng phan Gng (“thodi gian thuc”). Mot
thudt toan may tinh so sanh lugng phét xa cua thudc nhudém chi thi véi phat tan cua
thudc nhudm chdm dat va do sé chu ky ngudng (CT) khi c4c tin hidu dat dén muoi 1an
d6 1éch chuén cta duong co s, tir d6 thu dugc mic do mARN dugce phién ma tir cac

gen khac nhau dugc thir nghiém (Gibson et al, 1996).

Phan tich biéu hién gen bao gdm bén bude sau ddy:
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1. Xt 1y té bao bang hop chat hop chét hoat tinh trong 24h;
2. Chiét ARN;

3. Phién ma retro cDNA;

4. RT-PCR dinh luong;

Ngay 1: Cy té bao

Khi céc té bao (Human Follicle Dermal Papilla Cells) dat dén muc x4p xi 80% bé
mit dia nuoi, chung dugc thu hoach bang trypsin/EDTA va cdy té bao & mat do 1x10°
té bao/ml vao dia 12 giéng va sau d6 1 & 37°C, 5% COz (24h).

Ngay 2-3: Phoi nhiém héa hoc 24 h

Khi cac té bao dat dén xép xi 80% bé& mat dia nudi, mdi trudng hoan chinh duge
loai bd; cac té bao duoc rira mot lan béng PBS 1X va 1 trong Human Follicle Dermal

Papilla Cells ¢ 37°C, 5% COz trong it nhét 24h;

Hop chat dugc thir nghiém (WAY316606, 1, 5,7, 17, 18, 20, 21, 24) dugc hoa tan
trong DMSO va pha lodng & ndng ddng cudi trong Human Follicle Dermal Papilla Cells.

Cac doi ching (c6 ¢6 moi truong) cling duge bao gobm.

Sau d6 cac té bao duoc 1 & 37°C, CO, 5% trong 24h.

Chiét ARN

ARN tbng dugc chiét tir cac té bao st dung Tri Reagent (Thermo Fisher), d6 1a
dung dich don, ddng nhit dé phan 1ap ARN tdng. Quy trinh ndy 1a sy cai tién cia phuong
phap mot budc dugce bao cao bdi Chomezynski and Mackey, 1995) dé phan 1ap ARN
tbng. Tri Reagent, 12 hon hgp cta guanidin thioxyanat va phenol trong dung dich mot
pha, hoa tan hoan toan ADN, ARN, va protein khi d6ng nhat hoa hodc ly gidi mau mo
va chtra t& hop duy nhét gém chét 1am bién tinh va céc chit Grc ché ARNaza va duge sit

dung trong quy trinh phan rd/ phan tdch mgt bude thuan tién.
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D6 tinh sach cia ARN tbng chiét duoc dugce do bing cach doc hé sb hép thu &
260nm, A tai d6 axit nucleic c6 hé sb hép thu cao nhét. Hé sb hép thu ciling dugc doc &
280nm, dé d4nh gi4 to dd nhidm tap bdi protein hodc phenol. Trong khi do hé¢ s6 hip thu
& budce séng 230nm va 330nm dem lai thong tin vé d0 tinh sach cia cimauva  cuvet.

ARN duge xem 13 c6 chit luong tét néu ty 18 R=A260/A280 > 1,6.

Sau khi x4c dinh dugc néng do ARN téng va do6 tinh sach, mdi mdu ARN duoc
pah lodng trong nuéc DEPC dén ndng d6 cudi 1a 2ug/ml. Day l1a ndng do can thiét voi
bo kit phién ma nguoc (trong pha sau do).

Ciing tién hanh chay dién di gel dé xac dinh do nguyén ven cia ARN tdng chiét

duoc.

PCR phién ma ngugc

ARN tdng, duoc chiét va dinh luong, duoc khuéch dai bang cach st dung bd thube
thir “PRIME SCRIPT RT (Perfect Real time) (Takara).

C4c moi ngiu nhién duge st dung dé dam béo viéc tdng hop hidu qué sgi mARN
thir nhat.

P& khuéch dai chung t6i st dung Real time PCR System Mx3000P (Stratagene)

va mdo ARN tdng duoc khuéch dai hai 1an.

Diéu kién khuéch dai Buéc1: |Bu6c2: |Budc3:
Nhiét d6 37° C 85°C 25°C
Thoi gian 15 phut 5 gidy Gilt

Sau khi cac mau khuéch dai dugc rira giai bang amplification 30ul nude DEPC va

luu trit & -20°C cho téi khi st dung.

Real Time PCR
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Phén tich RT-PCR duoc thiét 1ap, sir dung miu do tuyén tinh TagMan (Applied
Biosystems). Nhitng mau do nay 1a k¥ thuét hoa hoc phat hién duge st dung va cong b

phd bién nhét va trong cac tmg dung qPCR.

MAu do va doan mdi kiém ké (inventoried) dugc chon theo cac nghi€n cttu cu the

trude day.

Chuing toi sir dung phuong phap dinh luong tuong dbi trong d6 ndng do twong d6i
trong gen quan tam (dich) trong mau khong xac dinh dugc so sanh véi mau chudn, hoidc
miu déi chiing (té bao khong dugc xir Iy). Tai ddy, mA i 1a dong co s& cho biéu hién
cua gen dich xac dinh. St dung phuong phép nay, do chénh léch trong gia tri Ct gilta
mAu khong x4c dinh va mAu chuén dugc thé hién nhu cp s6 ty 1€ (fold-changes) so véi
mAu chuén. Ngoai viéc so sanh sy biéu hién ctia gen dich riéng 1é trong mau thuc nghiém
so v6i dbi ching, rAt hitu ich khi chuén hoa két qua v6i muyc ti€u chuin hoéa, thong
thuong gen ma sy hién ciia né la c¢b dinh & ca mau dbi chimg va thit nghiém. GAPDH
1a gen gitt nha (housekeeping gene) dugc sit dung dé chuén hoa két qua. St dung loai
dinh lwong nay, khong cin chay dudng tiéu chudn trén mdi dia, danh gid do hiéu qua
khuéch dai 1a 100%. Thtr nghiém biéu hién gen TagMan dugc cung cép boi Applied

Biosystems dugc t8i wu hoa dbi v6i bién dang nhiét sau va do hiéu qua 100%.

Céac gen sau dugc nghién cuu:

Tén gen Dénh gia TAQMAN ID | Chuong trinh khuéch dai

GAPDH (gilt nha) Hs99999905 ml 95°C 15s
60°C 60s
Trong 40 chu ky

LEF1 Hs01547250 m1 95°C 15s
60°C 60s
Trong 40 chu ky

Quy trinh thi nghiém
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RT- PCR duoc tién hang bing cach sir dung cADN tir cc t€ bao dugce xir Iy & cac
méc thoi gian khéac nhau, té bao dbi ching (khong dugce xt 1y) dugce thém vao 10ul 2X
TagMan Gene Expression Master Mix va 1ul 20X TagMan Gene Expression assay. Mdi
miu sinh hoc dwogc xi 1y hai 14n va khuéch dai & ca danh gia biéu hién gen TaqMan gitr
nha va danh gia biéu hién gen TaqMan nhim dich. Ngoai ra, mau dbi chimg khong c6

khu6n (NCT) dugc bao gdm trong mdi 14n chay.

May luan nhiét Stratagene MX3000P da duoc 1ap trinh nhu sau:

©95°C, 30 giay (Hoat héa Amplitaq);
©95°C, 5 gidy (Bién tinh)

©60°C, 20 gidy (U - Kéo dai)

Budc Buéc 1: Hoat hoa Taq | Budce 2: PCR
Polymeraza
Hold Chu ky (40 chu ky)
Bién tinh | U/Kéo dai
Nhiét do 95°C 95°C 60° C
Thoi gian 30 gidy 5 giay 20 gidy
Thu dit liéu

Dit liéu dugc cung cip bai thiét bi Stratagene MX3000P dugc dang ky bang phan
mém ndi bd MXPro v.4.01. Khi hoan thanh viéc khuéch dai, phan mém nay s& ap dung
tw dong phuong phap 2-44C do d6 chénh léch Ct giita gen dich trong cac mau dugc xir
Iy va miu chuén, va diéu chinh theo d§ chénh Ié&ch vé Cts d6i voi gen chuin hoa trong
cac mAu duge xt 1y va mau chuén. Gia tri Ct ctia gen dich va gen chuén hoa ly tudng 1a
nim trong khoang mudi lan so v6i cai con lai.

Két qua ctia viéc chay lugng tir hoa so sanh 1a biéu dd dwong luong so sanh. Khi
gid tri 1a 1 cho thdy khéng c6 su thay ddi trong bidu hién gen dich gitta miu d6 va mau
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chuén. B4t ctr gid tri nao 16n hon mot chi ra la su diéu chinh 1én va bat ctr gia tri ndo nhd

hon mot chi ra sy diéu chinh xudng. Gia tri duge chip nhan dang ké néu duoc di€u chinh
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1én hodc xudng mdt 1an so véi mau chuan.

Két qua

Sau 24 gid 0, tht ca hop chét thir nghiém c6 thé cam g va kich thich su biéu hién

LEF1 mARN (Fig. 1). Ciing nhu vdy WAY316606, dugc sit dung lam d6i ching duong

cho thdy hoat tinh cam tng ndy.

Lefl

cép sb bidu | SEM

hién

mARN
Chéat dan 1 0,668
WAY-316606 | 2,18 0,097
Cl 8,43 0,314
C5 6,05 0,226
C7 2,46 0,559
C17 2,52 0,229
C18 1,56 0,592
C20 1,39 0,621
C21 1,79 0,299
C24 1,88 0,314

Su cam tng chi yéu cia Lefl thu duge bang hop chat 1 va 5.

Sau 24h, toan bd hop chét thir nghiém c6 thé e ché su biéu hién Lefl mARN, nhu
duoc minh hoa trong (Fig. 2). Cling nhu vey WAY316606, dugc st dung 1am d6i chimg

dwong, déu cho thiy hoat tinh trc ché nay.
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YEU CAU BAO HOQ

1. Ché phdm m§ pham bao gdm hop chéit iminooxothiazolidin c6 cong thirc (I):

R RO
/ \ 0 H
RZﬁ\NH N—N
) )\I >=NH
0 S

va
chét mang sinh ly dung,
trong do:

hop chét iminooxothiazolidin dwgc chon tir metyl este ctia axit 2-(2-(2-imino-4-oxo-
thiazolidin-5-yl)-axetylamino)-4,5-dimetyl-thiophen-3-cacboxylic va etyl este cua axit
2-(2-(2-imino-4-oxo-thiazolidin-5-yl)-axetylamino)-4,5-dimetyl-thiophen-3-
cacboxylic,

va & luong tir 0,001 dén 10% theo khéi lugng,

ché pham nay phi hop véi viée ding tai chd dé thuc ddy su phat trién cta téc va/hoic

ngan ngura va’hodc gidm sy rung toc.
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