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Panh gia doc tinh té bao, doc tinh cAp va khing ung thw ciia ba axit hydroxamic
mang khung quinazolinon trén mé hinh chuét nhit tring
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Tom tit:
Nghién ciru dwgc thwe hién nham khio sat kha niing trc ché ting sinh, doc tinh cap
va tiém ning chong ung thw ciia ba din xuit axit hydroxamic mang Khung
quinazolinon trén mé hinh chudt nhit tring. Kha ning gy doc té bao in vitro trén
dong té bao HEK-293A duoc xac dinh bang phép thir MTT cho thiy gia tri ICse
dao dong tir 1,00 dén 2,83 pg/ml, két qua nay phin anh hoat tinh trc ché tir trung
binh dén manh. Panh gia ddc tinh cip trén chudt ICR cho thiy, hop chit 14a ¢
doc tinh vira véi gia tri LDs=1504,17 mg/kg, trong khi hop chit 14i dwgc dung
nap tot & liéu 1én téi 5.000 mg/kg, cho thiy bién dd an toan. Panh gia in vive trén
chudt mang khéi u cho thiay 14a (100 mg/kg) khong trc ché sw phat trién khoi u,
trong khi 14i & licu 250 va 500 mg/Kkg trc ché tién trién khoi u dang ké. Nhirng két
qua nay cho thdy hop chit 14i ¢é hoat tinh khing ung thw diy hira hen cung véi
doc tinh cap thap, ciing ¢6 tiém ning phat trién tién 1am sang xa hon nhu mét tac
nhan khang ung thw an toan va hiéu qua.
Tir khéa: axit hydroxamic, dwong udng, doc tinh cap, khung quinazolinone, md
hinh chut nhit tring.
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Abstract:

The study investigated the antiproliferative activity, acute toxicity, and anticancer
potential of three quinazolinone-based hydroxamic acid derivatives using in vitro
and in vivo models. Cytotoxicity against the HEK-293A cell line was evaluated
using the MTT assay, revealing ICso values ranging from 1.00 to 2.83 pg/ml. These
results indicate moderate to strong antiproliferative activity. Acute toxicity was
assessed in ICR mice to determine the safety profiles of the compounds. Compound
14a exhibited moderate toxicity with an LDso of 1504.17 mg/kg, whereas compound
14i showed no significant toxic effects at doses up to 5000 mg/kg, demonstrating a
favorable safety margin. Anticancer efficacy was further examined in a white
mouse tumor model. Treatment with compound 14a at 100 mg/kg did not inhibit
tumor, while compound 14i administered at doses of 250 and 500 mg/kg
significantly reduced tumor progression compared with the control group. These
findings indicate that compound 14i possesses promising anticancer activity
combined with low acute toxicity, supporting its potential for further preclinical
development as a safe and effective anticancer agent.

Keywords: acute toxicity, hydroxamic acid, mouse model, oral administration,
quinazolinone.
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1. Pit van dé

Ung thu 12 bénh 1y da yéu td, dic trung béi su ting sinh khong kiém soat, kha nang
xam 14n va di can cua té bao, lién quan chat ché dén cac roi loan di truyén va biéu sinh.
Mic du diéu trj ung thu da co nhiéu cai thién, ty 1€ tir vong van & mirc cao trén toan cau,
cho thdy nhu cau cip thiét phat trién cac tic nhan diéu tri m&i véi hiéu qua va tinh chon
loc vuot trdi [1-3].

Trong s cac dich tac dung tiém ning, histone deacetylase (HDAC) ndi 1én nhur
mot enzyme diéu hoa biéu sinh quan trong, tham gia kiém soat biéu hién gen va chu
trinh t& bao [4, 5]. Cic hop chit mang nhom axit hydroxamic dugc xem 1a
pharmacophore dién hinh cua chat irc ché HDAC nho kha ning tao phirc chelat bén véi
1on Zn** tai trung tdm hoat dong ctia enzyme HDAC [6]. Thanh cong lam sang cua mot
s6 thude e ché HDAC da khang dinh gia tri ciia khung céu tric ndy trong phat trién
thudc chéng ung thu.

Mot s thude e ché HDAC dién hinh nhu Vorinostat (SAHA, Zolinza®) va
Belinostat (Beleodaq®) 1a nhitng thudc dau tién dugc chip thuan, 1an luot chi dinh cho
u lympho té bao T ¢ da va u lympho té bao T ngoai bién [7, 8]. Romidepsin (Istodax®)
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cling dugc phé duyét cho ca hai bénh 1y nay, bao gdbm u lympho té bao T & da (CTCL)
va u lympho té bao T ngoai bién (PTCL) [9]. Gan day, Panobinostat (Farydak®) tiép tuc
dugc chip thuan trong diéu tri da u tay tai phat, thuong dung dudng ubng phdi hop véi
Bortezomib va Dexamethasone [10, 11].

Do d6, chién luoc thiét ké cac phan tir lai két hop nhom axit hydroxamic véi cac
pharmacophore khac nham tang cuong hoat tinh, cai thién tinh chon lgc va han ché
khang thudc dang thu hat nhiéu sy quan tdm. Nhiéu hop chit axit hydroxamic theo
huéng nay duoc cong bd gan day thé hién tic dung gy doc té bao rat tiém nang [12-
20].

Trén co so d6, ching t6i di thiét ké va tong hop mot loat dan xuadt N-
hydroxyheptanamide mang khung quinazolinone, dong thoi khao sat kha niang trc ché
HDAC va hoat tinh gay doc té bao trén cac dong té bao ung thu ngudi [16]. Két qua cho
théy, mot sd hop cht thé hién hoat tinh gay doc té bao in vitro rit manh so vi chat doi
chtng (hinh 1), diéu nay khang dinh su can thiét cta cac thir nghiém sinh hoc tiép theo
trén mo hinh tién 1am sang. Tiép ndi cac két qua in vitro, nghién ciru hién tai tap trung
danh gia doc tinh va hiéu qua khang ung thu cua cac hop chat tidu biéu trén mé hinh
chudt thyc nghiém, nham 1am rd hon gia tri tién lam sang cua cac cAu tric nay.

H 0 H 0 /©/O‘CH3
HO,N\"/\/\/\/O NN HO_N\"/\/\/\/O\Q\)LN
o} N/)\ o) N/)\
14a 14i

§ 2 S
HO,N\"/\/\/\/O\Q\)LN O,CH3
0 N
14
Hinh 1. Céu triic ciia ba hop chit thé hién tac dung ddc té bao in vitro manh.
2. Péi twong va phwong phéap nghién ctru
2.1. Poi twong

Ba hop chat axit hydroxamic 14a, 14i va 14j dugc diéu ché v6i luong 16n, x4c dinh
ciu trac va do tinh khiét theo quy trinh da cong bd [16]. Chudt nhat trang ICR khoe
manh dugc cung cép va nuoi dudng tai Vién Sinh hoc, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam.

2.2. Pia diém va pham vi

Céc thi nghiém dugc tién hanh tai phong thir nghiém sinh hoc cia Vién Sinh hoc,
Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam va Phong thi nghiém nghién ctru Hoa
duoc, Truong Hoéa va Khoa hoc su séng, Dai hoc Bach khoa Ha Noi.
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Céc hop chat axit hydroxamic 14a, 14i va 14j duoc tién hanh danh gia doc tinh voi
té bao lanh, doc tinh cip va tac dung e ché khdi u so cdp trén chudt nhit tring ICR.

2.3. Vit liéu nghién ciru
2.3.1. Vat liéu cung cho thu nghiém té bao lanh

Mai truong nudi cay té bao sir dung DMEM (Dulbecco’s modified eagle medium)
hoic MEM (Minimum essential medium), dugc bd sung L-glutamine, sodium pyruvate,
NaHCOs, penicillin/streptomycin va 10% FBS (Fetal bovine serum); dung dich tach té
bao Trypsin-EDTA (0,05%).

Céc thiét bj va dung cu chinh gom kinh hién vi ddo nguoc (Axiovert 40 CFL),
budng dém té bao (Fisher, Hoa Ky), may doc quang phd (BioTek), ti 4&m CO», tii dong
sau -80°C, binh nito 1dng, can phan tich, may do pH cung cac dung cu thi nghiém thong
thuong khac.

Nhitng hoa chit co ban dugc sit dung bao gdbm DMSO (dimethyl sulfoxide), PBS
(phosphate-buffered saline), ellipticine va MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium], cing cac hoa chét can thiét khac. Cac dong té bao dugc cung cip
bo1 GS.TS. J.M. Pezzuto (Pai hoc Long Island, Hoa Ky) va GS. C.Y. Huang (Pai hoc
Quéc 1ap Duong Minh Giao Thong, Pai Loan, Trung Qudc).

2.3.2. Vat lieu dung cho xdc dinh doc tinh cdp trén chuot

Pong vat thi nghiém 1a chudt nhat trang dong ICR, tong s6 72 con, khéi luong 20-
22 g, khong phan biét gi6i tinh, do Coéng ty C6 phan GALOVIS Qudc té cung cép.

Chudt dugc nudi dudng trong diéu kién chuéng trai thong thoang, bao dam v¢ sinh,
v6i ché d6 n va nudc udng theo nhu cau sinh 1y. Trudce khi tién hanh thi nghiém, toan
bd dong vat duoc can dé xac dinh khéi luong ban dau. Cac mau thir gdm cac hop chat
14a, 14i va 14j ¢ dang bot mau trang nga, c6 mui thom nhe.

2.3.3. Vat liéu ding cho thir khdng u trén chudt nhdt trang

Chudt thuan ching dong BALB/c, 8-9 tuan tudi, khoe manh, dat tiéu chuan thi
nghi¢m, khong phan biét gidi tinh va khong cé dAu hiéu bénh 1y, dugc duy tri tai khu
chan nuo6i dong vat cia Vién Sinh hoc. Pong vat dugc cung cép thtrc dn tiéu chuin va
nude udng ty do trong sudt thoi gian nghién ctru.

Dung cu st dung trong thi nghiém gom can phan tich, kim tiém, dao, kéo, thuéc
do cung céc thiét bi hd tro can thiét khéc.

Dong té bao LLC (Lewis lung carcinoma) c6 kha ning di cin dugc dung dé giy
khdi u trén chuot, nguén té bao do TS. Jeanette Maier (Pai hoc Milan, Y) cung cép.
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2.4. Phwong phap nghién ciru

2.4.1.Phuong phdp diéu ché cdc axit 14a, 14i va 14j

Céc hop chét duoc diéu ché theo quy trinh di cong bé [16].
2.4.2. Phirong phdp thir hoat tinh véi té bao lanh (HEK-2934)

Mau thir duoc hoa tan trong DMSO 100% dé tao dung dich gbc c6 nong do 20 mM
hodc 20 mg/ml, sau d6 pha lodng truc tiép trén dia 96 giéng bang moi trudng nudi cly
khoéng bd sung FBS nhiam thu duoc bbn diy ndng do giam dan.

Té bao duoc tach bang trypsin, dém bang budng dém va diéu chinh mat do thich
hop cho thi nghiém. Sau d6, 190 pl huyén phu té bao trong mdi truong cé bd sung 5%
FBS duoc phan bd vao mdi giéng cua dia 96 giéng va 1 trong ti 4&m CO: khoang 18-20
gid dé té bao bam dinh va 6n dinh. Tiép theo, b6 sung 10 pl dung dich mau thir da pha
lodng vao cac giéng twong tmg. Cac giéng chira té bao (190 pl) va DMSO 1% (10 pl)
nhung khong c¢6 mau thtr duoc sir dung 1am d6i chtrng 4m, trong khi giéng chi chira moi
truong nudi cdy khong cé té bao duge dung 1am mau tring. Mdi thi nghiém duoc tién
hanh lip lai ba lan.

Ellipticine & céc n@)ng do 10, 2, 0,4 va 0,08 pg/ml dugce str dung lam chit dbi ching
tham khao. Sau khi xir Iy mau trong 48 gid & 37°C, 5% COz, thém 10 pl dung dich MTT
vao mdi giéng dé dat ndng do cudi cung 0,5 mg/ml. Sau 4 gid u, mdi trudng duoc loai
b6 va cac tinh thé formazan duoc hoa tan bang 50 pl DMSO 100%. Mat d6 quang (OD)
duogc do tai bude song 540 nm bang may doc ELISA BioTek ELx800. Gia trj ICso (ndng
d6 gay tc ché 50% su phat trién té bao) dugc tinh toan bang phin mém TableCurve
2Dv4. Phan tram @c ché tang truong té bao trong su hién dién cua chat thir duoc xac
dinh theo cong thirc da cong bd [21, 22].

2.4.3. Phirong phdp xdc dinh doc tinh cdp trén chudt véi cdc axit 14a, 14i va 14j

Chuét thi nghiém dugc cho uéng mau nghién ciru & cting mire liéu, trong cac diéu
kién thi nghiém ddng nhét va dugc theo dbi cac phan ung trong vong 72 gid sau khi
dung thude.

Trong thir nghiém so b, mudi con chudt duoc nhin dn it nhat 12 gid trude khi tién
hanh. Sau d6, dong vat dugc cho uéng mét lidu duy nhét ctia mau tht theo duong uéng
& murc cao nhat c6 thé dat duge (5 g/kg thé trong). Sau khi st dung mau, cac biéu hién
nhu hoat dong van dong, thay d6i hanh vi, tinh trang 16ng, kha ning dn udng, bai tiét va
s6 lwong chudt tir vong dugc theo ddi va ghi nhan trong 72 gid. Dua trén ty 18 tir vong
thu duogc tir thir nghiém so bo, cac mic liéu duoge xac dinh dé b tri cho thir nghiém
chinh thure.

LDso:  Liéu gay tir vong 50% s chudt thir nghiém
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LDioo: Liéu tdi thiéu gay chét toan bo dong vat trong nhom

N: So luong dong vat & moi nhom thi nghiém
a: Khoang chénh 1éch liéu giita hai mic lién ké
b: Ty 1é tir vong trung binh cta hai nhém ké tiép

Céac biéu hién cua chudt duoc ghi nhan trong 2 gio dau sau khi uéng, déng thoi
tiép tuc theo ddi tinh trang hoat dong trong 3 ngay tiép theo ké tir thoi diém dung mau
thar [23, 24].

2.4.4. Phirong phdp thir khdng khéi u so cdp trén chudt nhdt trang

Té bao LLC dugc nudi cdy trong moi truong DMEM bd sung 10% huyét thanh
phoi bo va 1% khang sinh, duy tri & 37°C trong diéu kién 5% CO.. Khi té bao phat trién
dat yéu cau, tién hanh thu hoach va tiém vao co dui chudt véi mat do 2x10° té bao/con,
day 1a lidu c6 kha nang gay hinh thanh khéi u & 100% dong vat thi nghiém. Sau 5-7 ngay
ké tir khi cdy té bao, khi khdi u xuat hién, chudt duoc cho uéng mau nghién ciru [25-
28].

2..4.5. Xt Iy 56 lidu

Dir lidu duge xtr 1y bang phan mém Excel va biéu dién dudi dang gia tri trung binh
(mean) + d6 1éch chuan (SD). Phép kiém t-test va ANOVA one-way v6i Bonferroni Post-
test dugc ap dung dé danh gia su khac biét so véi nhém doi chirng am, gia tri p<0,05
dugc xem 14 ¢6 ¥ nghia thong ké.

3. Két qua va ban luan
3.1. Hoat tinh déc té bao ciia ba hop chit 14a,14i va 14j

Bang 1. Hoat tinh gy ddc té bao ciia cac miu 14a.

. 14a 14i 14j Ellipticine”
Nong do
(ng/ml) %i T8 Sai sé %: T8 Sai 56 %: B Sai 56 %: B Sai 56
song song song song

100 8,38 0,61 3,99 0,20 7,40 0,61 3,42 0,69
20 15,70 0,75 18,14 0,70 16,43 1,09 19,03 1,06
4 27,49 1,84 27,82 1,15 30,83 1,29 49,03 1,11
0,8 54,99 2,16 60,44 2,08 96,88 1,65 77,83 1,59
1Cso 1,00 0,09 1,33 0,13 2,83 0,36 0,36 0,01

*Ellipticine dugc khao sat tai cac nong do 10, 2, 0,4 va 0,08 pug/ml. Chat déi chirng
duong Ellipticine cho dap tng 6n dinh trong sudt qua trinh thi nghiém. TB: trung
binh.
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Dit liéu ¢ bang 1 cho thdy, ca ba mau thir déu e ché su phat trién cta dong té bao
HEK-293A vé6i gia tri ICso nam trong khoang 1,00-2,83 pg/ml. Dbi chimg duong
Ellipticine cho dap tmg 6n dinh trong subt qua trinh thi nghiém. Két qua tir budc danh
gia ndy cho thiy, hoat chat ciing c6 tinh ddc cao va can dugc can nhac mirc lidu tién 1am
sang trén chudt ¢ nghién ctru tiép theo.

3.2. Pjc tinh cp trén chudt véi cdc axit 14a, 14i va 14j

Dé danh gia doc tinh cip, cac mau thir dugc hoa tan trong chit mang phu hop trude
khi sir dung. Tuy nhién, do hop chat 14j c6 do tan rat kém nén khong thé tién hanh thi
nghiém. Vi vay chi tién hanh khao sat doc tinh cip ddi v6i hai hop chét 14a va 14i.

Két qua bang 2 cho thiy, ca hai hop chat nay bat dau gay tir vong & dong vat thi
nghiém tir liéu 1200 mg/kg thé trong. Mtrc liéu 1750 mg/kg thé trong dugc xac dinh 1a
lidu thap nhat gay chét toan bo sb dong vt thir nghiém.

Bang 2. SO lwong chudt chét, biéu hién bén ngoai ciia chudt thi nghiém.

Lo thi Udng miu S6 chudt chét trong 72 Biéu hién bén ngoai trong khoang thoi gian 0-72
nghiém 14a (mg/kg) gio (con) gio
Sau khi uéng nude, chudt van dong va an uéng binh
1 Déi chimg 0 thudng, ddng thoi duy tri phan xa tt v6i anh sang
va am thanh.

Sau khi sir dung mau thir, chudt van van dong va an
2 1.000 0 ubng binh thuong, dong thoi duy tri phan xa tot voi
anh sang va 4m thanh.

Sau khi uéng mau, ¢6 1 chudt di chuyén chdm va sau
3 1.200 1 d6 chudt chét. Cac chudt khac giam di chuyén va an
ubng.

Sau khi uéng mau, co 1 chudt di chuyén cham va sau
4 1.500 2 d6 chudt chét. Cac chudt khac giam di chuyén va an
ubng.

Sau khi uéng mau, ¢6 1 chudt di chuyén chdm va sau
5 1.600 3 d6 chudt chét. Cac chudt khac giam di chuyén va an
ubng.

6 1750 6 Sau khi udng mau, chudt di chuyén cham, giam an
' ubng va chét trong vong 72 gid quan sat.

Sau khi uéng mau, chudt di chuyén cham, giam n

7 2.000 6 £ N \ .y .

uong va chét trong vong 72 gid quan sat.

Sau khi uéng mau, chuét di chuyén cham, giam in
8 2.500 6 ubng va chét trong vong 72 gid quan sat.

Ké qua bang 2 cho thay, su thay doi vé luong thirc dn va nude udng tiéu thu cua
chuot trong qua trinh thi nghi¢m. O nhoém chung, chudt c6 hoat dong an uéng binh
thuong. Dbi v6i cac nhom thi, nhitng con chudt con séng sau 72 gio déu trd lai trang
thai tiéu thy thirc dn va nudc udng binh thudng. Trong qua trinh quan sat, chiing toi
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khong ghi nhén cac bi€u hién co giat hodc dau hi¢u ti€u chay & nhém chudt dugce cho
uong mau nghién cuu.

Bang 3. Két qua theo dai khdi lwgng ciia chudt & cac 16 cia chat 14°.

Khdi lrgng trung binh cia chudt thi nghiém (g/con)

Lo thi nghiém . %

Trieéc khi uong Ngay 1 Ngay 4 Ngay 7
Dbi chimg 20,72+1,07 21,05+1,08 21,77+1,09 22,57+1,03
14a liéu 1000 20,72+0.,52 21,07+0,56 21,85+0,59 22,80+0,65
mg/kg
14a liéu 1200 21,2240.55 21,24+0,40 21,40+0,37 22,10+0,43
mg/kg
14a liéu 1500 20,83+0,65 19,98+0,52 20,25+0,60 20,88+0,59
mg/kg
14a liéu 1600 20,93+0,71 20,84+0,62 21,27+1,18 21,70+1,23
mg/kg
14a lieu 1750 20,65+0,89 18,70+0,31 - -
mg/kg
14a 1iéu 2000 20,85i0,24 20,54i0,30 _ -
mg/kg
14a liéu 2500 21,4240.79 21,03+0,94 - -
mg/kg

Su bién d6i khoi luong co thé cua chudt & nhom ddi ching va cac nhom thir nghiém
dugc trinh bay trong bang 3. Theo ddi khéi luong trung binh trong 7 ngay cho thay,
trudc khi sir dung mau, can ning cta chudt & tat ca cAc nhom tuong duong voi nhom
chtng, khéng ghi nhan sy khac biét ¢6 ¥ nghia thdng ké (p>0,05).

Sau khi dung mau 1, 4 va 7 ngdy, nhitng con chudt con séng & cac nhom thir déu
¢ xu hudng ting can nhe. Mic du can ning ctia chudt & cac 16 sir dung miu c6 thay doi
nho so véi nhom d6i ching, su sai khac nay khong dat y nghia thong ké (bang 4).

Bang 4. SO lwong chudt chét, biéu hién bén ngoai ciia chudt thi nghiém chat 14i.

Lo thi Udng miu S6 chudt chét Biéu hién bén ngoai trong khoang thoi gian 0-72 gio
nghiém (mg/kg) trong 72 gio (con)

Sau khi uéng nude, chudt van van dong linh hoat, an
1 Déi ching 0 ubng binh thuong va duy tri phan xa tét v6i anh sang

cling nhu am thanh.

Sau khi ding mau thir, chudt van hoat dong va an uéng
2 1000 0 binh thuong, dong thoi phan xa véi anh sang va am

thanh duogc duy tri tét.

Sau khi dung mau thir, chudt van hoat dong va an uéng
3 2000 0 binh thuong, dong thoi phan xa véi anh sang va am

thanh duogc duy tri tét.

Sau khi dung mau thir, chudt van hoat dong va an uéng
4 3000 0 binh thuong, dong thoi phan xa véi anh sang va am

thanh duoc duy tri tét.

Sau khi ding mau thir, chudt van hoat dong va an uéng
5 4000 0 binh thuong, dong thoi phan xa véi anh sang va am

thanh duogc duy tri tét.

Sau khi ding mau thir, chudt van hoat dong va in uéng
6 5000 0 binh thudng, dong thoi phan xa véi anh sang va am

thanh dugc duy tri tot.
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Dir liéu & bang 4 chi ra rang, hop chat 14i khi dung duong udng véi lidu 5000
mg/kg thé trong, khong gy tir vong & chudt nhit trang trong diéu kién thi nghiém. Diéu
nay cho thay, 14i khong biéu hién doc tinh cap tai mirc liu khéo sat cao nhit. Ngoai ra,
trong qua trinh theo ddi ciing khong ghi nhan cac dau hiéu bat thuong nhu tiéu chay hay
biéu hién rdi loan than kinh & dong vat thi nghiém.

3.3. Khoi lwong co thé chugt

Su bién ddi khdi luong co thé cta chudt & nhom dbi chimg va nhom sir dung mau
dugc trinh bay trong bang 5. Theo ddi can ning trung binh trong 7 ngay cho thay, trudc
khi dung mau thir, khéi lugng chudt & cac nhém twong duong voi nhom ching va khong
c6 khac biét co y nghia théng ké (p>0,05).

Sau 1 ngay sir dung mau, chudt & nhom thir khong ghi nhan sy giam can so voi
thoi diém ban dau. Dén ngay thtr 4 va thir 7, khdi luong co thé cta chudt trong 16 thi
nghiém c6 xu hudéng tang trd lai so véi luc bat dau, dong thoi su sai khac so véi nhom

d6i ching van khong c6 y nghia théng ké (p>0,05).

Bang 5. Két qua theo doi khoi lwong ciia chudt & cac 16 chat 14i.

Khéi hrgng trung binh ciia chudt thi nghi¢m

Lo thi nghiém ;

Truwoc khi uong Sau ngay 1 Sau ngay 4 Sau ngay 7
Dbi ching 20,72+1,07 21,05+1,08 21,77+1,09 22,57+1,03
14i liéu 1000 mg/kg 20,52+1,02 20,92+1,04 21,41+1,15 22,24+1,11
14i liéu 2000 mg/kg 20,25+1,26 20,33£1,27 21,22+1,13 22,10+1,15
14i lidu 3000 mg/kg 20,42+1,24 20,75+1,27 21,48+132 22,28+1,30
14i lidu 4000 mg/kg 20,30+0,94 20,60+1,00 21,27+0,98 22,10+0,97
14i lidu 5000 mg/kg 20,59+1,13 20,33+1,12 21,17+1,09 22,03£1,17

3.4. Két qua khdng u trén chuét nhit tring véi cdc axit 14a va 14i

Két qua trinh bay & bang 6 ghi nhan khéi luong co thé cua chudt trong cac 16 thi
nghiém déu tang dan theo thoi gian. O nhém sir dung hop chat 14a véi lidu 100
mg/kg/ngdy, cAn ning chudt tang theo cac thoi diém theo ddi, tuy murc ting thap hon so
v6i nhoém ddi ching bénh 1y nhung chua ghi nhan sy khac biét ¢6 ¥ nghia thong ké
(p>0,05). Tuong tu, nhém dung 14i & 1idu 250 mg/kg/ngdy cling c6 xu hudng ting cin
theo thoi gian, song mic ting van thip hon so véi d6i ching bénh 1y va khong cé ¥
nghia thong ké (p>0,05).

Dbi v6i nhom dung 14i & lidu 500 mg/kg/ngay, khdi luong co thé ciing ting theo
thoi gian theo di. O phan 16n cc thoi diém, murc ting thap hon so v6i nhoém ddi ching
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bénh 1y nhung chua dat ¥ nghia théng ké (p>0,05), ngoai trir ngay thir 20 khi su khac
biét tré nén c6 y nghia (p<0,05). Nhom ddi chimg tham khao diéu tri bang capecitabin
v6i liéu 200 mg/kg thé trong/ngdy c6 khdi lwong trung binh thip hon so véi nhom ddi
chting bénh 1y, va su sai khac nay dat ¥ nghia thong ké tai cac thoi diém ngay 15 va 20
(p<0,05).

Bang 6. Trong lwgng chudt thi nghiém (g/con).

Lo thi nghiém Khéi hrgng trung binh chudt thi nghi¢m (gram/con)
Ngay 0 Ngay 5 Ngay 10 Ngay 15 Ngay 20
TB 23,92 26,30 29,78 32,17 35,14
Déi chimg bénh A
$a1so 0,77 0,85 0,89 1,36 1,58
, TB
Péi chimg tham 23,17 25,10 27,73 27,83* 29,00%*
khao sai s0 0,44 0,97 0,93 1,14 1,84
. TB
142 Tidu 100 23.63 25,29 29.19 30,63 33,38
mg/kg/ngay saisd (.70 0,53 053 0,72 0,97
14i liéu 500 B 23,67 24,80 27,08 30,40 31,17*
mg/kg/ngay —
saisd (36 0,48 0,65 1,24 0,83
14i lieu 250 B 23,58 25,33 27,43 30,35 32,42
mg/kg/ngay —
sarso (65 0,75 1,46 1,27 1,58

*p<0,05 so vGi d8i chirng bénh khi so sénh bang ANOVA one-way vdi Bonferroni Post-
test. TB: trung binh.

Bén canh viéc theo doi khdi lugng co thé, s6 luong chudt chét theo thoi gian ciing
duoc ghi nhin (bang 7). Két qua trén cho thay, chudt uéng mau 14i khong c6 chudt bi
chét. Trong khi do, tat cac ca 16 con lai déu ghi nhan ¢c6 chudt chét.

Bang 7. S6 lwgng chudt chét tai cac thoi diém.

L6 thi nghiém S6 chudt chét tai cac thoi diém (chudt)

Ngay Ngay Ngay Ngay Téng sé

14 15 16 20
Déi chimg bénh (6 con) 0 0 1 0 1/6
Déi chimg tham khao (6 con) 1 0 0 0 1/6
14a liéu 100 mg/kg/ngay (8 con) 0 0 1 0 1/8
14i lidu 500 mg/kg/ngay (6 con) 0 0 0 0 0/6
14i lidu 250 mg/kg/ngay (6 con) 0 0 0 0 0/6

3.5. Sw phdt phdt trién khéi u ¢ cdc 16 thi nghiém

Su ting trwéng ciia khdi u 1a mot chi tiéu quan trong dé danh gia tac dung khang
ung thu cta cac mau thir. Két qua theo dai sy phat trién khdi u dugc trinh bay trong bang
8.
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Bang 8. Qua trinh phat trién ctia khéi u (mm?).

L6 thi nghiém Thé tich khéi u (mm?®)
Ngay 0 Ngay 5 Ngay 10 Ngay 15 Ngay 20

Déi chimg bénh  TB 186,46 1853,89 3229,68 6626,81 9608,84

saisd 16,85 116,00 687,45 1481,07 1645,84
Déi chimg tham  TB 185,96 1362,09 2044,45 2462,29% 3138,22%*
khao saisd 24,18 234,69 364,18 677,97 1011,46
14a lidu 100 TB 181,03 1604,22 2951,23 5688,45 8276,84
me/kg/ngdy saisd 15,88 126,01 326,27 653,83 571,10
14i liéu 500 TB 175,88 941,75%* 516,45%* 1005,34%* 1712,43%%*
mg/kg/ngay saisd 2143 127,85 193,38 385,67 692,36
14i liéu 250 B 179,98 865,30%* 1140,36** 2151,57* 3443 ,85%
mg/kg/ngay saisd 2173 160,79 413,37 959,03 1583,62

*p<0,05; **p<0,01; ***p<0,001 so véi ddi chirng bénh khi so sanh bing ANOVA one-way
voi Bonferroni Post-test. TB: trung binh.

Két qua bang 8 cho thay, & nhom chudt sir dung 14i véi licu 250 mg/kg/ngay, thé tich
khdi u ting dan theo thoi gian theo ddi. Tuy nhién, tir ngay thir 5 dén ngay thtr 20 diéu tri,
kich thuée khdi u nhd hon so véi nhom ddi chimg bénh 1y va sy khac biét dat y nghia théng
ké (p<0,01). Tuong ty, nhom ding 14i & liéu 500 mg/kg/ngay ciing ghi nhin xu hudng ting
thé tich khdi u theo thoi gian, nhung trong khoang 5-20 ngay diéu tri, kich thudc khéi u van
thap hon so v6i ddi chimg bénh 1y, véi mitc ¥ nghia théng ké dao dong tir p<0,05 dén
p<0,001.

D6i v6i nhom ddi ching tham khao diéu tri bang capecitabin (200 mg/kg thé
trong/ngay), thé tich khéi u cling nho hon so véi nhom dbi ching bénh 1y; su khac biét nay
dat y nghia thong ké tai cac thoi diém tir ngay 15 dén ngay 20 (p<0,05 dén p<0,01)

3.6. Phan tram irc ché khéi u phat trién
Phén tram (e ché khdi u phat trién cac mau thi nghiém dugc trinh by ¢ bang 9.

Bang 9. Phan trim e ché khoi u phat trién tai cac thoi diém nghién ctru (%).

Phin trim e ché sy phit trién khoi u tai cic thoi diém (%)

Lo thi nghiém

Ngay 0 Ngay 5 Ngay 10 Ngay 15 Ngay 20
Déi chimg bénh . . B} B -
Déi chimg tham khao 0,27 26,53 36,70 62,84 67,34
14a liéu 100 mg/kg/ngay 2,91 13,47 8,62 14,16 13,86
14i lidu 500 mg/kg/ngay 5,68 49,20 84,01 84,83 82,18
14i lidu 250 mg/kg/ngay 3,47 53,33 64,69 67,53 64,16
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Két qua bang 9 cho thay, thé tich khéi u tai vi tri tiém LLC & cac 16 thi nghiém déu
giam so v6i 16 ddi chimg bénh 1y ¢ cac thoi diém theo dai. O 16 chudt udng miu 14a véi
liéu 100 mg/kg/ngay, sau 5-20 ngay diéu tri, thé tich khdi u giam khoang 8,62-14,16% so
v6i 16 dbi chirng bénh 1y, tiy theo timg thoi diém. Ddi voi 16 chudt udng mau 14i véi lidu
250 mg/kg/ngdy, sau 5-20 ngay diéu tri, thé tich khdi u giam tir 53,33 dén 67,53% so véi 16
d6i chung bénh 1y. O 16 chudt udng mau 14i véi lidu 500 mg/kg/ngay, sau 5-20 ngay diéu
tri, thé tich khdi u giam tir 49,20 dén 84,83% so vai 16 d6i ching bénh 1y, tity theo timg thoi
diém theo doi. Trong khi d6, & 16 d6i chimg tham khao duoc diéu tri bang capecitabin voi
liéu 200 mg/kg thé trong/ngay, thé tich khéi u sau 5-20 ngay diéu tri giam tir 26,53 dén
67,34% so v6i 16 ddi ching bénh 1y.

3.7. Trong lwong khoi u tai thoi diém két thiic thi nghiém

Bang 10. Trong lwong khoi u tai thoi diém két thic thi nghiém.

Trong luwong u tai thoi diém két thuc

L6 thi nghiém thi nghiém (g/con) % e ché
Dbi chig bénh 10,82+1,82 0

Dbi chirng tham khéo 3,76+0,61* 65,29

14a 1iéu 100 mg/kg/ngay 10,04:£0,99 7,27

14i lidu 500 mg/kg/ngay 1,86+0,72%* 82,83

14i liéu 250 mg/kg/ngay 4.41£2,07% 59,22

*p<0,05; **p<0,01 so vGi d6i ching bénh khi so sanh bang ANOVA one-way Vdi
Bonferroni Post-test.

Theo két qua trinh bay trong bang 10, khéi luong khdi u ¢ nhom dung 14a véi liu
100 mg/kg/ngay khong khac biét so voi nhom ddi chimg bénh 1y (p>0,05). Trong khi
d6, & nhom st dung 14i liéu 250 mg/kg/ngay, khédi lwong u giam rd rét so voi ddi chimg
bénh va su khac biét dat y nghia thong ké (p<0,05). Tuong tw, nhom dung 14i & liéu 500
mg/kg/ngay ciing ghi nhan mic giam dang ké vé khdi lwong khéi u so véi d6i ching
bénh, v&i ¥ nghia thong ké cao hon (p<0,01). Nhom ddi chimg tham khao ciing cho thay
khéi lwong u giam rd rét so v6i ddi chimg bénh 1y va sy sai khic c6 y nghia thong ké
(p<0,05).

3.8. Cdc chi sé6 huyét hoc tai thoi diém két thiic thi nghiém

Bang 11. Cac chi sé huyét hoc tai thoi diém két thiic thi nghiém.

Poi chirng bénh o 14a liéu 100 14i liéu 500 14i liéu 250
. X . Capecitabine . . i
Cic chi sb ly mg/kg/ngay mg/kg/ngay mg/kg/ngay
TB SE TB SE TB SE TB SE TB SE

Bach cau (109/1) 77,55 8,26 9,09** 143 5045 5,72 12,56**% 2,50 17.29* 3,96

Hong cau (10'%1) 4,54 0,53 6,81 0,88 6,12 0,75 7,83 0,52 7,59 1,13
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Hemoglobin (g/l) 68,00 7,21 107,00 11,53 94,25 10,02 120,00 12,22 119,00 17,35

HCT (/1) 0,23 0,03 0,36 0,04 033 0,03 0,43 0,04 0,42 0,07
MCYV (1) 52,13 2,63 53,93 2,46 54,33 2,68 54,47 2,15 55,10 0,72
MCH (pg) 15,33 0,78 15,83 0,52 15,55 0,38 15,27 0,58 15,67 0,17
MCHC (g/) 297,00 3,51 293,67 4,67 287,50 833 280,33 5,17 284,67 4,91
RDW (%) 18,40 2,15 17,83 2,66 19,33 2,56 17,33 1,73 15,90 0,31
Tiéu cau (10%/1) 640,33 52,90 682,00 31,19 645,75 79,70 826,67* 27,51 71433 77,60
MPV (1) 7,47 0,35 6,70 0,31 6,83 0,22 6,63 0,23 6,50 0,06

*p<0,05; **p<0,01 so v6i d6i chirng bénh khi so sanh bang ANOVA one-way Vdi
Bonferroni Post-test.

Két qua bang 11 cho thay, tai nhom chudt sir dung 14a liéu 100 mg/kg, s6 luong
bach cau c6 xu hudéng giam so voi nhom ddi ching bénh 1y nhung chua dat ¥ nghia
thng ké (p>0,05). Cac chi s6 huyét hoc khac khong ghi nhan sy thay dbi so véi ddi
chtirng bénh ly (p>0,05).

O nhom dung 14 véi lidu 500 mg/kg, s6 lugng bach cau giam rd rét so véi nhém
d6i chimg bénh 1y va su khéc biét c6 y nghia thong ké (p<0,01). Pong thoi, sé lugng
tiéu cau ting dang ké so v6i d6i chimg bénh 1y khi phén tich bang phép kiém Student’s
t-test mot phia (p<0,05), trong khi cac thong sb huyét hoc con lai khong thay d6i c6 ¥
nghia (p>0,05).

Déi voi nhom st dung 141 lidu 250 mg/kg, sd luong bach cau giam déng ké so véi
d6i chimg bénh 1y (p<0,05), con céac chi tidu huyét hoc khac khong co su sai khac co y
nghia thong ké (p>0,05). O nhom ddi chimg tham khao diéu tri bang capecitabin liéu
250 mg/kg, sd luong bach cau ciing giam so voi ddi ching bénh 1y véi ¥ nghia théng ké
(p<0,01), trong khi cac chi s6 huyét hoc khac khong thay doi dang ké (p>0,05).

3.9. Cdc chi sé héa sinh tai thoi diém két thiic thi nghiém

Bang 12. Cic chi s6 hoa sinh tai thoi diém két thic thi nghié¢m.

DPoi ching bénh ~ Capecitabin liéu  14a liéu 100 14i lidu 500 14i lidu 250
Cacchisé ¥ 200 mg/kg/ngay mg/kg/ngay mg/kg/ngay mg/kg/ngay
TB SE B SE B SE B SE TB SE

AST (U/T) 663,00 52,17 125,40** 10,34 785,00 58,75  268,33* 29,41 638,33 88,97

ALT (IU/D) 36,60 3,89 35,63 4,80 42,43 3,23 30,67 4,15 42,80 5,51
Creatinin
(Ium 6,34 0,70 7,30 0,64 6,66 0,78 9,50* 1,16 8,29* 1,11

*p<0,05; **p<0,01 so v&i d6i ching bénh khi so sanh bang ANOVA one-way Véi
Bonferroni Post-test. TB: trung binh.
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Két qua trinh bay trong bang 12 chi ra rang, & nhém st dung 14a lidu 100
mg/kg/ngay, chi s6 AST c6 xu hudng ting so voi nhom ddi ching bénh 1y nhung su
khac biét khong dat ¥ nghia thong ké (p>0,05). Cac thong s6 ALT va creatinin khong
ghi nhén sy thay doi so véi dbi chimg bénh (p>0,05).

Péi véi nhoém dung 144 lidu 500 mg/kg/ngdy, gia tri AST giam so voi d6i ching
bénh va su khac biét co ¥ nghia théng ké (p<0,05); chi s ALT ciing giam nhung chua
dat ¥ nghia théng ké (p>0,05). Nguoc lai, ndng do creatinin ting so voi ddi ching bénh
v6i mirc ¥ nghia thong ké (p<0,05).

O nhém st dung 14i liéu 250 mg/kg/ngay, cac chi s6 AST va ALT khong khac biét
so voi ddi ching bénh 1y, trong khi creatinin ting so vdi nhom nay va su khac biét c6 y
nghia théng ké (p<0,05).

4. Két luan

Ba mau nghién ctru déu thé hién hoat tinh wrc ché sy phat trién cta dong té bao HEK-
293A, voi gia tri ICso dao dong trong khoang 1,00-2,83 pug/ml.

Trong danh gia doc tinh cap, mau 14a gy chét chudt nhat trang v6i gia tri LDso 1a
1504,17 mg/kg thé trong, trong khi mau 14i khong ghi nhéan trudng hop tir vong & licu thir
cao nhat 5000 mg/kg thé trong.

Trén mo hinh chudt nhét tréng mang khéi u thuc nghiém, mau 14a & liéu 100 mg/kg
khong thé hién hoat tinh @rc ché sy phat trién cta khéi u so cép. Nguoc lai, mau 14i & cac
liéu 250 va 500 mg/kg cho thiy hoat tinh trc ché khi u 13 rét.
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