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Nghién ctru ddc tinh don liu ciia hat nano phéng xa
Fe;O,@Lapatinib - >>Sm trén ddng vat thi nghiém

Studies of single-dose toxicity of radiolabeled nanoparticle
Fe;O04@Lapatinib - 3Sm in animals

Nguyén Thi Kim Dung*, Pham Thanh Minh***, *Bénh vién Trung wong Quan doi 108,
Pham Ping Tung**, Han Tuin Ngoc*, **Bénh vien DKQT Vinmec Times city,
Mai Hong Son*, Nguyén Quéc Thing** ““Vién Nghién ciru hat nhan
Tom tat

Muc tiéu: Danh gia doc tinh don liéu cta hat nano danh dau phéng xa Fe;0,@Lapatinib - >3Sm dugc
san xuat tai Vién nghién ctu hat nhan Da Lat trén d6i tugng chudt nhat trang. D6i tuong va phuong phdp:
Chuot nhat trang ching Swiss dugc tiém liéu hat nano phéng xa Fe;0,@Lapatinib - **Sm 1én ti 100 lan
liu quy ddi trén ngudi theo phuang phap thi déc tinh don liéu cda Co quan quan ly Dugc pham Chau
Au (EMA) va OECD. Két qud: Két qua thr doc tinh don liéu trén chudt nhét tréng tai muc liéu gap 20 lan
liéu sir dung trén ngudi, tai thai diém 24 gid sau tiém ghi nhan sy anh hudng ¢ y nghia théng ké & céc
chi s6 sinh héa, huyét hoc, mé bénh hoc & phéi, gan va than gilia 16 chudt thir va 16 chudt ching. Tai thoi
diém 14 ngay sau tiém, ghi nhan su héi phuc vé mat chic nang cda 16 chudt thir dugc tiém hat nano
phong xa. Két ludn: San pham nano phéng xa Fe;0,@Lapatinib - >3Sm c6 gay ra anh hudng dén céc co
quan va chuyén héa sinh ly clia chuét tai thai diém 24 gid sau tiém, tuy nhién, ghi nhan su phuc héi chic
nang vé muc binh thudng trén chudt sau 14 ngay. San pham nay can dugc nghién cliu cai thién cac dac
tinh ly hda dé dam bao tinh chat dugc hoc phu hop dé tién hanh cac pha lam sang sau hon.

Tirkhéa: Hat nano danh dau phéng xa, Sm-153, déc tinh don liéu.

Summary

Objective: The study was conducted to evaluate single-dose toxicity of radiolabeled nanoparticles
Fe;0,@Lapatinib - **Sm produced at Dalat Nuclear Research Institute on Swiss mice. Subject and
method: Radiolabeled nanoparticles Fe;O,@Lapatinib - '**Sm was injected to Swiss mice were injected
the doses up to 100 times higher than the equivalent human dose according to the European Medicines
Agency (EMA) guidelines for single-dose toxicity testing method for microdoses of active ingredients
and OECD guidelines for acute toxicity studies. Result: The results of single-dose toxicity in Swiss mice at
a dose of 20 times higher than the human dose at 24 hours after injection showed a statistically
significant difference between the test group and the control group in term of biochemical,
hematological and histopathological parameter. The functional recovery in the testing animals injected
with radioactive nanoparticles was observed 14 days post-injection. Conclusion: The radiolabeled
nanoparticles Fe;0,@Lapatinib - *Sm has caused toxicity to organ and physiological metabolism of
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mice at 24 hours post-injection, however, functional recovery to normal levels was observed after 14

days. The product needs to be further studied to improve its physiochemical properties for preclinical

research in the furture.

Keywords: Radiolabeled nanoparticles, Sm-153, single-dose toxicity.

1.Pat van dé

Ung thu vu la bénh ly ac tinh thudng gap hang
dau & nir giGi chiém hon 1/10 s6 ca ung thu mac
phai tai Viét Nam theo s6 liéu GLOBALCAN 2020 [1].
Cac thudc diéu tri dich trén bénh nhan ung thu va
hién nay nhu bevacizumab, trastuzumab, hay
lapatinib da mang lai nhiéu hiéu qua diéu tri cho
bénh nhan bén canh cac phuong phap diéu tri c6
dién nhu hoa tri hay xa tri [2]. S&r dung cac hat nano
nhu la mét phuong tién dan thudc cing nhu kich
thich mién dich tiéu diét khoi u dang la mot huéng
nghién ctu nhiéu tiém nang trén thé gidi [3], [4].
Viéc két hgp thudc dich véi hé dan thudc hat nano,
phoi hop cling véi hat nhan phéng xa diéu tri phat
tia § htra hen cang lam tang manh hiéu qua diéu tri
trén khéi u.

Tuy nhién, do su phtc tap trong cdu trdc cua
san phdm nano cuing véi yéu t6 phat xa di kém, nén
viéc danh gia cac dac tinh dugc hoc cia san pham la
rat can thiét. Trong nghién cttu nay, ching téi tién
hanh danh gia déc tinh don liéu cta sdn pham hat
nano danh dau phéng xa Fe;O,@Lapatinib - **Sm
dugc san xuat tu Vién nghién ctu hat nhan ba Lat
nham danh gia anh hudng clia sdn pham trén déi
tugng déng vat la chuét thi nghiém vai muc liéu du
ki€n gap 100 lan liéu diéu tri cta '*Sm trén ngudi,
liéu diéu tri cta san phdm *Sm (Quadramed’) la
1mCi/Tkg can nang [5].

2. Péi tugng va phuong phap
2.1. Nguyén liéu

San phdm hat nano danh diu phéng xa
Fe,0,@Lapatinib - '**Sm dugc san xuat tai Trung tam
Nghién ctu va diéu ché dong vi phéng xa, Vién
Nghién ctu hat nhan Pa Lat véi cac chi tiéu héa - ly,
d6 tinh khiét phéng xa, do tinh khiét hoa xa, do vo
khudn va noi doc té theo tiéu chuin cd sé. Thanh
phan san pham gom '>Sm véi hoat d6 10mdCi/mL,
lapatinib néng dé 7,94mg/mL. Bong vat thi nghiém

la chudt nhat trang ca hai gidng, chliing Swiss, truéng
thanh, can nang tu 18-20g do Vién Vé sinh dich té
Trung uong cung cap. Pong vat dugc nudi 6n dinh
trong diéu kién phong thi nghiém 5 ngay truéc khi
tién hanh nghién cliu, dugc cho an bang thiic an tiéu
chuan do Vién Vé sinh dich té Trung uong cung cap,
uéng nudc tu do, chu ky sang téi 12 gid.

2.2. Phuong phdp

Thi nghiém dugc tién hanh dua trén phuong
phép tha déc tinh don liéu danh cho cac hoat chat
dung liéu rat nhé (micro-dosing) theo hudng dan
ctia EMA (Co quan quén ly Dugc pham chéau Au) [6]
va cac nguyén tac chung trong nghién ctru doc tinh
theo huéng dan ctia OECD [7].

Thiét ké thi nghiém: Chudt nhat trdng mdi
giéng (duc hoac cai) dugc chia ngau nhién thanh 2
16, mbi 16 16 dong vat; 16 ching dugc tiém tinh
mach dudi véi dung dich nuéc mubi sinh ly
0,1ml/10g chudt; L6 thi nghiém dugc tiém tinh
mach dudéi hat nano danh dau phéng xa
Fe,0,@Lapatinib - >*Sm véi liéu du ki€n 100mCi/kg
can nang. Chuét dugc nhin an 3 gig trudc khi thi
nghiém, nuéc udng theo nhu cau. Méi chuét duoc
kiém tra can nang trudc khi thdr nghiém. Sau khi
dugc tiém san pham va nudc mudi sinh ly, chuét
dugc cho an tréd lai va dugc theo doi tinh trang
chung trong 14 ngay. Tai thoi diém 24 gid sau khi
tiém chat thi, 10 déng vat/16/gidng dugc chon ngau
nhién dé 1dy mau lam cac xét nghiém théng sé sinh
héa (men gan - AST, ALT; chdc nang gan -
cholesterol toan phan, protein toan phan; chiic nang
than - creatinin va glucose mau) va thong s6 huyét
hoc (s6 lugng bach cau - WBC, s6 lugng hong cau -
RBC, n6ng d6é hemoglobin - HGB, ty 1& hematocrit -
HCT, thé tich trung binh héng cau - MCV va s6 lugng
tiéu cau - PLT), can khéi lugng céc ca quan (tim, nao,
phdi, da day, gan, lach, than, ruét, tinh hoan va
budng tring), lay ngau nhién 3 chuét trong méi 16
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md dé quan sat dai thé cac co quan va lam tiéu ban
vi thé gan, than va phoi. Cac déng vat con lai moi 16
dugc nubi thém 2 tuan dé theo déi su héi phuc cla
cac ca quan, chuc nang sau thai gian ngiing dung
thuéc. Quy trinh tuong tu cling dugc ap dung véi
cac dong vat con lai cta mébi 16 (6 dbng
vat/16/giéng) vao ngay thd 14 clia thi nghiém. Thi
nghiém dugc thuc hién tai cac labo clia Truong Dai
hoc Y Ha Néi, Khoa Y hoc hat nhan, Bénh vién Trung
uang Quan doi 108.

2.3. Xirly s6 liéu

S6 liéu dugc luu trir va phan tich thong ké bang
phan mém Microsoft Excel 365 va Minitab Statistical
Software 16.0. Két qua dugc biéu dién dudi dang M +
SD (M: Gia tri trung binh ting 16, SD: d6 léch chuan).
So sanh gia tri trung binh gitta [6 dung mau thi véi 16

chiing bang t-test Student. Su khac biét gilra cac 16
dugc coi la cé y nghia thong ké khi p<0,05.

3.Két qua

3.1. Anh huéng ciia ché phdm dén ty Ié séng
chét cda chuét nhdt trdng

Khi tiém véi liéu du kién 100mCi/kg, 100%
chuét thr nghiém t& vong. Tién hanh pha lodng
mau dé tim liéu thdr nghiém doéc tinh. Chudt duoc
chia thanh 6 nhom (n = 32, 16 chuét mdi giong),
tuong Ung vGi 5 muc liéu tiém cda ché pham la
100mCi/kg, 80mCi/kg, 40mCi/kg, 30mCi/kg,
20mCi/kg va 16 ching dugc tiém nudc mudi sinh ly
0,9%. Chuét dugc tiém ché pham theo dudng tinh
mach dudi va quan sét tinh trang trong it nhat 24
gio. Két qua dugc trinh bay 6 Bang 1.

Bang 1. Ty lé va sé lugng chudt chét sau khi tiém ché& pham & cac miic liéu khac nhau

L6 Gigi tinh Liéu dung (mCi/kg) | Tongsé | Sé chudtchétsau24gié | Tylé tivong (%)
100 16 16 100
80 16 16 100
Puc 40 16 11 68,75
30 16 6 37,5
20 16 0 0
Tha
100 16 16 100
80 16 16 100
Cai 40 16 14 87,5
30 16 9 56,25
20 16 0 0
Chung | Ducva cai - 32 0 0

Két qua cho thay, tai thoi diém th nghiém, muc
liéu thap nhat gay chét toan bo chudt la 80mCi/kg
can nang va muc liéu cao nhat khong gay chét
chuot la 20mCi/kg can nang. Mc liéu nay dugc lua
chon dé tién hanh thir nghiém déc tinh don liéu trén
chudt nhat trang.
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3.2. Anh huéng ciia ché phdm dén tinh trang
toan thén cia chuét nhdt trdng

Trong su6t thai gian nghién ctu vai liéu 20mCi/kg
can nang, chudt & cac 16 déu an udng, hoat déng binh
thuong, phan xa nhanh, mat sang, khong tiét chat nhay
mdi, miéng, 16ng muot, dudi khong hoai td, phan kho,
nuéc tiéu khéng cé biéu hién bat thudng. Cac biéu hién
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ly (0,9%) va 16 thr tiém liéu 20mCi/kg ché pham

ho6 hap va tuan hoan binh thudng. Két qua khéi lugng
Fe304@lapatinib - *Sm dugc trinh bay & Bang 2 va 3.

can dugc clia chudt nhat 16 ching tiém nudc mudi sinh

Bang 1. Khdéi luong chudt nhit & cac 16 tai thoi diém 24 gid sau khi tiém

Lo Nhém (n=10) Khéi lugng trudc tiém (g) Khéi lugng sau tiém 24 gi& (g)
Nhém chiing 20,79 +£0,54 21,15+ 0,52
Bue Nhom thir 20,92 £ 049 21,43 +£0,92
B Nhém ching 21,64 +£0,38 22,91 +£0,63
ca Nhom thir 21,42+ 0,30 22,09+ 0,37

(S6 liéu biéu dién dudi dang M + SE; *p<0,05 khi so sdnh 16 thir vdi 16 ching ciing giéng).

Bang 2. Khéi lugng chudt nhat & cac 16 tai théi di€ém 14 ngay sau khi tiém

L6 Nhém (n =6) Khéi lugng trudc tiém (g) Khéi lugng sau tiém 14 ngay (g)
Nhém ching 19,30 £ 0,39 33,47 £1,50
Bue Nhom thir 18,53 £1,20 26,73+3,70
. Nhém ching 20,33 +£0,98 33,47 £1,50
ca Nhom thir 22,30 +£0,95 26,27 £2,10

(S6 liéu biéu dién dudi dang M + SE; 'p<0,05 khi so sanh 16 thit véi 16 chiing cung gidng)

Két qua (Bang 2) cho thdy can ndng chudt nhat & méi 16 moi giéng (cai va duc) khong thay déi so voi

trudc khi tiém ché& pham, ciing nhu khong c6 su khac biét vé can nang chuét gitia 16 tiém Fe,0,@lapatinib -
153Sm liéu 20mCi/kg véi 16 tiém ching tiém nudc mudi sinh ly & ca 2 thai diém & mai 16 (p>0,05). Két qua sau
khi tiém ché pham va theo déi 14 ngay (Bang 3), can nang chudt nhat mdi giéng & ca 16 chiing va 16 thi déu
tang lén ro, tuy nhién khéng cé su khac biét vé mat thong ké can nang chuét gitta 2 16 maoi giéng tai moi
thai diém nghién ctu (p>0,05).

3.3. Anh huéng ciia ché phdm dén cdc théng sé huyét hoc ciia chuét nhdt trdng

Anh hudng clia ché phadm Fe,0,@lapatinib - **Sm liéu 20mCi/kg trén chic ndng tao mau ctia chudt nhét
trang dugc trinh bay ¢ Bang 4 va 5.

Bang 3. Cac théng s6 huyét hoc ciia chuét nhit trang sau 24 gid tiém

Chi tiéu Gidng cai (n = 10 méi 16) Gidng duc (n = 10 méi 16)

Lo thi L6 ching L6 thi L6 ching
WBC (10%/L) 1,77 £0,27 531+0,59 2,26 +0,27" 4,55+ 0,65
RBC (10'%/L) 8,89+0,22 8,14+0,17 8,46+0,16" 7,60 £ 0,40
HGB (g/dL) 14,14 £ 0,48 13,52 +£0,33 13,28 £ 0,34 12,53 +0,75
HCT (%) 46,24 + 1,40 45,64 +0,72 43,64+ 1,10 42,38 + 2,40
MCV (fL) 52,00 +0,59" 55,13+ 0,57 51,63 +0,72 55,87 £ 0,94
PLT (10°/L) 217 +28" 1057 £ 67 213 +34" 1082 £ 103
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Bang 4. Cac thong s6 huyét hoc cia chuét nhit trang sau 14 ngay tiém

Gidng cai (n = 6 mai 16) Gidng duc (n = 6 mbi 1)
Chi tiéu

L6 thar L6 chiing L6 thir L6 chiing
WBC (10%/L) 3,92+0,75 5,69 +0,70 3,08 0,39 521+0,57
RBC (10'%/L) 9,56 £0,35 8,79+0,38 8,64 £0,28 8,78 £0,22
HGB (g/dL) 13,97 £0,50 12,89 £0,93 13,28 £ 0,54 12,55+ 0,64
HCT (%) 48,35+ 1,90 47,51 £ 2,60 4590+1,5 4738+ 1,6
MCV (fL) 50,57 £0,50 52,49 £ 1,50 53,20+ 0,88 51,42 +£1,50
PLT (10°/L) 638 + 120" 970+ 55 644 + 157" 1180 £ 99

(S6 liéu biéu dién dudi dang M + SE; 'p<0,05 khi so sanh 16 thir véi 16 chiing cling gidng)

Két qua cho thay, tai thoi di€ém sau tiém mau
th 24 gid (Bang 4), khong c6 su khac biét cua cac
chi tiéu ndng dé hemoglobin (HGB), ty 1&é hematocrit
(HCT) gilra 16 tha va 16 ching (p>0,05). Tuy nhién,
cac chi s6 bao gém sé lugng bach cau (WBC), thé
tich trung binh héng cau (MCV) va s6 luong tiéu cau
(PLT) trén ca chudt duc va chudt cai dugc tiém ché
pham déu thap hon rd rét so vdi 16 chiing dugc tiém
nudc mudi sinh ly (p<0,05). Riéng sé lugng hong cau
(RBC) & 16 th(r lai cao hon r6é rét so véi 16 ching

(p<0,05) & ca hai giébng duc va cai. Tai thoi diém sau
tiém mau thir 14 ngay, khong ¢6 su khac biét vé mat
thong ké clia cac thong s6 huyét hoc gitia 16 tiém
ché pham thir va 16 chiing (p>0,05) & ca hai giéng,
bao gém: sé lugng bach cau (WBC), s6 lugng héng
cau (RBC), nong d6 hemoglobin (HGB), ty lé
hematocrit (HCT) va thé tich trung binh héng cau
(MCV). Tuy nhién, s6 lugng tiéu cau (PLT) & chudt
duc va chuét cai 16 thr van thap hon dang ké so vai
16 ching (p<0,05).

3.4. Anh huéng cta ché phdm Fe,0,@lapatinib- '*Sm dén cdc théng sé sinh héa cia chuét

nhdt trdng

Anh hudng clia ché phdm Fe,0,@lapatinib - **Sm 1én cac thong s6 sinh hoéa clia chudt dugc trinh bay &

Bang 6 va Bang 7.

Bang 5. Cac théng sé sinh héa cia chuét nhit trang sau 24 gid tiém

Gidng cai (n = 10 méi 16) Gidng duc (n = 10 méi 16)
Chi tiéu

L6 thir L6 chiing L6 thu L6 chiing
Glucose (mmol/L) 1,050 £ 0,28" 6,44 0,34 2,08+0,32° 7,14 +0,36
Creatinin (umol /L) 13,01 £2,10° 29,81 +£1,80 16,31 +2,70° 29,35+1,30
Protein TP (g/L) 61,97 + 2,00 47,20+ 0,64 75,0+8,10 47,46 + 0,97
Cholesterol TP (mmol/L) 15,0 £5,20° 2,97 £0,41 12,27 £ 2,50 2,836 0,27
AST (SGOT) (U/L) 351432 124,60 £ 13 303 +21° 122,30 £9,20
ALT (SGPT) (U/L) 88,3 + 8,90 50,92 + 2,80 88,3+ 9,20 52,94 £ 2,30
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Bang 6. Cac théng sé sinh héa cla chuét nhit trang sau 14 ngay tiém

Gidng cai (n = 6 moi 16) Gidng duc (n = 6 mbi 1)
Chi tiéu

L6 thir L6 chiing L6 thu L6 chiing
Glucose (mmol/L) 533+0,90 6,53+ 0,44 540+1,40 8,12 +£0,68
Creatinin (umol /L) 26,83 + 3,20 33,82+ 1,70 35,42 + 2,40 29,80 + 2,50
Protein TP (g/L) 55,68 £0,43 52,76 £ 140 58,22 +£3,00 51,95 +1,60
Cholesterol TP (mmol/L) 2,97 £0,32 3,05+£0,18 4,26 £ 0,94 3,49+£0,32
AST (SGOT) (U/L) 1853+ 15 151,2+17 226 +36 142 + 24
ALT (SGPT) (U/L) 71,3+88 66,9+5,9 68,1+ 11 63,9151

(S6 liéu biéu dién dudi dang M + SE; "p<0,05 khi so sdnh 16 thir véi 16 chiing cting gidng).

Két qua sau khi tiém ché pham thir Fe,0,@lapatinib - *>Sm sau 24 gi& (Bang 6), cac théng sé sinh héa
bao gbm glucose mau va creatinin mau cua 16 thir thap hon ré rét (p<0,05) so véi 16 chiing & ca gidng duc va
giéng cai, Trong khi do, cac thong sé con lai bao gdbm protein mau, cholesterol mau, men gan AST (SGOT) va
ALT (SGPT) cda 16 thi lai cao hon dang ké (p<0,05) so véi 16 chiing, Két qua tai thoi diém 14 ngay sau khi
tiém thudc (Bang 7), cac thong s6 sinh héa khdng co su khac biét gilra cac 16 tiém ché pham Fe,0,@lapatinib
- 3Sm liéu 20mCi/kg so vai 16 ching tiém nudc mudi sinh ly (p>0,05) 8 mbi gidng.

3.5. Thay déi vé mé bénh hoc trén chuét nhdt trdng

Anh hudng clia ché phdm Fe,0,@lapatinib - *Sm liéu 20mCi/kg 1én su thay déi ty 1& khéi luong cac co
quan so Vi khéi lugng ca thé dugc trinh bay & Bang 8 va 9.

Bang 7. Ty Ié khéi lugng co quan so véi khéi luong co thé cia chudt tiém sau 24 gi&

Ty lé khéi luong co Gidng cai Giéng duc

quan so véi khoi L6 thi L6 chiing L6 thi L6 chiing

lugng co thé (%) (n=10) (n=10) (n=10) (n=10)
Tim 0,510,011 0,53+0,013 0,54 +0,02 0,59 £ 0,04
Nao 1,66 + 0,067 1,59+ 0,033 1,63 £ 0,06 1,71 £0,04
Gan 5,06+0,19" 4,00+ 0,81 519+0,18 4,50+0,28
Than 1,05 £ 0,033 1,15+ 0,053 1,10+ 0,03 1,15 +£0,05
Phéi 0,98 + 0,052 0,81 £0,051 0,99 + 0,08 0,71 £0,04
Lach 0,30 £0,022 0,30+ 0,038 0,370,029 0,34+0,013
Ruot 14,68 + 0,40 14,97 £ 0,56 14,31 £ 0,54 14,47 £ 0,43
Da day 1,93+0,25 2,35+0,20 1,71+0,14 1,52+0,17
T cung 0,096 = 0,011 0,98 +0,012
Tinh hoan 0,63 +0,028" 0,51 £0,036
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Bang 8. Ty lé khéi lugng co quan so
véi khéi lugng co thé chudt tiém sau 14 ngay

Ty Ié khdi lugng co Gidng cai Gidng duc

quan so véi khdi L6 thu L6 chiing L6 thu L6 chung

lugng cao thé (%) (n=6) (n=6) (n=6) (n=6)
Tim 0,50+ 0,028 0,50+ 0,022 0,50+0,013 0,47 £0,017
Nao 1,42+ 0,09 1,15+ 0,10 1,39+0,13 1,19+ 0,05
Gan 4,73 £0,20 4,73 £ 0,22 500=x0,16 541+0,29
Than 1,01 £0,024 0,98 + 0,046 1,30+ 0,07 1,16 £ 0,06
Phéi 1,41 +0,28 0,67 £0,02 1,33+0,25 0,65+ 0,015
Lach 0,40 £ 0,079 0,51 £0,037 0,48 £ 0,051 0,48 £ 0,039
Ruot 3,44 £047 11,91 £ 0,54 11,93 £ 0,65 14,05 £ 0,83
Da day 2,16+ 0,25 1,37 +£0,13 1,58+0,18 1,22 £ 0,05
T cung 0,10 £ 0,01 0,08 £ 0,008
Tinh hoan 0,77+0,10 0,53+0,03

(S6 liéu biéu dién dudi dang M + SE; 'p<0,05 khi so sanh 16 thir véi 16 chiing cling gidng)

K&t qua (Bang 8) cho thdy, & giéng chudt cai, tai
thoi diém 24 gid sau khi tiém ché pham tha, ty 1é
khéi lugng clia cac co quan so vai vai khéi lugng co
thé cta phan 16n cac mau bao gém tim, néo, than,
lach, ruét, da day, ti cung & 16 thir va |6 ching nhin
chung khong cé su khac biét vé mat théng ké
(p>0,05), riéng ty lé khéi lugng clia mau gan va phdi
la cao hon dang ké so véi 16 chiing (p<0,05). G gidng
chuét duc, ngoai trir ty 1& khéi lugng mau phéi va
mau tinh hoan cua 16 thir cao hon dang ké vé mat
thong ké so vai vaéi 16 ching (p<0,05). Cac mau co
quan con lai khdng c6 su khac biét vé mat théng ké
gira hai 16 (p<0,05). Tai thoi di€ém 14 ngay sau khi
tiém thudc, trén ca chudt duc va chudt cai, duy nhat
ty 1& khéi lugng phéi clia 16 thir 1a cao hon r6 rét so
V@i 16 chiing (p<0,05), ty 1& cac co quan con lai gém
tim, ndo, gan, lach, than, ruét, da day, ti cung (giéng
cai), va tinh hoan (giébng duc) gitra 16 thir va 16 ching
nhin chung khéng c6 su khac biét (p>0,05).
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Hinh anh vi thé tai thoi diém 24 gid sau khi tiém
(Hinh 1) cho thdy mau gan chu6t 16 thi c6 hién
tugng viém trong tiéu thuy, viém ngoai khoang cta
va thodi héa tu muc do nhe cho téi trung binh. Thai
diém 14 ngay sau tiém, cdc mau gan van con hién
tugng viém nhe hoac viém man tinh, trong khi do,
cac mau gan cta 16 ching khéng ghi nhan tén
thuong dang ké nao. Cac mau vi thé than cla 16
chuét thir ciing cé hién tugng thodi héa éng luon xa
va 6ng lugn gan (Hinh 2) tai thai diém 24 gid sau
tiém. Tuy nhién, dén thai diém 14 ngay, khéng ghi
nhan tén thuaong vi thé trén cdc mau than cda ca hai
16. Hinh anh vi thé phdi cta céac 16 thi sau tiém 24
giG déu cho thay hién tugng sung huyét hoac viém
(Hinh 3). Hinh anh viém man tinh van quan sat thay
& cac mau phdi 16 ching tai thoi diém 14 ngay sau
tiém. Khong ghi nhan bat thudng & cac mau phaoi
cda 16 chudt thir tiém nudc mudi sinh ly.
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L6 ching Lo tha

Hinh 1. Hinh anh m6 bénh hoc gan ctia 16 chuét ching va thir tai thai diém 24 gid sau tiém
(nhudém HE x 200).

L6 ching Lo tha

Hinh 3. Hinh anh m6 bénh hoc phéi ctia 16 chudt ching va thir tai thai diém 24 gid sau tiém
(nhuém HE x 200).
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4. Ban luan

Trong nghién ctu nay, ching téi tap trung danh
gia doc tinh theo chi tiéu hoat d6 phong xa, ham
lugng lapatinib pha ché dugc thir nghiém dudi muc
liéu gay doc trén dong vat (muc liéu t6i da trong cac
th nghiém cda riéng lapatinib Ién dén 2000mg/kg
can nang) [8]. Tai muc liéu du kién thi nghiém ban
dau la 100 lan liéu '*Sm trén ngudi tuong duong
100mCi/kg can nang, toan bd s6 chuét thir nghiém
bi chét, nguyén nhan c6 thé do sé lugng hat nano
trong dung dich ché pham tht qua nhiéu dan dén
tdc mach gay tir vong, Khi pha lodng ché pham
xuéng cac néng do6 thap han, nhan thay liéu thap
nhat gdy chét toan bo chudt la 80mCi/kg can nang
(tuong Ung 1,6mCi/20g chuét) va muc liéu cao nhat
khong gay chét chudt l1a 20mCi/kg can nang (tuong
Ung 0,4mCi/20g chuét). Véi chi tiéu can ndng, & muc
lieu 20mCi/kg, khong ghi nhan su khac biét vé mat
théng ké gilra khéi lugng cuta hai 16 chiing va 16 thi
tai cung thai diém, tuy nhién, trong khi chuét & 16
chiing tang ro rét vé trong lugng sau 14 ngay thi
chu6t 16 th khoi lugng sau 14 ngay gan nhu khéng
thay doi so vai ban dau (p<0,05), chiing t6 rang c6
su &nh hudng clia ché phdm dén sy tang can binh
thudng ctia chuét. Diéu nay c6 thé do s6 lugng
chuét thr nghiém tai thai diém 14 ngay khéng da
nhiéu cho théng ké (n = 6).

Cac chi s6 huyét hoc bao gobm WBC, MCV, PLT
gidm manh & ca hai gidng 16 tha khi xét nghiém so
sanh vdi 16 chiing (p<0,05). K&t qua nay cho thay cac
co quan tao mau cla chudt cé bi dnh hudng bai san
pham Fe,;0,@lapatinib - **Sm. Cac chi s6 sinh hoéa
cling ghi nhan su khac biét Ién gilra hai 16 chubt & ca
hai giéng, chi sé glucose gidam rd rét trong khi cac
chi s6 creatinin, protein, cholesterol va men gan
tang manh, biéu hién su réi loan vé mat chuyén hoéa
trén cac co quan cuta chudt thi nghiém. Quan sat nay
ciing phu hogp véi hinh anh dai thé va vi thé ghi
nhan dugc, cdc mau gan, than va phdi cta 16 chudt
tiém ché pham phéng xa bi phi dai, sung huyét va
viém tur nhe dén trung binh (nhu mé ta & cac hinh
anh gidi phau). Cac déc tinh nay c6 thé do anh
hudng ti su phat xa tia B diéu tri ctia dong vi '**Sm,
bén canh d6 cling chua loai trir do su bit tdc mach
clia cac hat nano gay nén sy tap trung qua muc
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phong xa tai cac co quan nhu phdi, than va gan. D
liéu déc tinh clia dugc chat phéng xa chia **Sm la
Quadramet® da ghi nhan muc gigi han don liéu thur
trén doéng vat (chd) la 30mCi/kg can ndng [9].

DPanh gia su phuc héi cla cac co quan tai thoi
di€ém 14 ngay sau tiém, cac chi s6 sinh héa va huyét
hoc déu c6 su thay d6i vé ngudng binh thudng,
khéng ghi nhan khac biét r6 rét gira hai 16 chuét tai
thai diém nay, chiing té rang cac cg quan da trg vé
trang thai sinh ly binh thuong. Tuong tu nhu vay, hinh
anh vi thé trén cac mau gan, than va phéi ghi nhan
khéng con tinh trang xung huyét nang, tuy nhién van
c6 mot s6 mau con hinh anh viém man tinh.

Ché pham hat nano danh dau phéng xa
Fe,0,@lapatinib - *Sm hién chua c6 san phdm
tuong tu nao dugc nghién clru trén thé gidi, do do,
viéc nghién ctiu doc tinh va tinh hiéu qud cda san
pham la rat can thiét. Trong quy mé cla dé tai,
ching téi tién hanh danh gia déc tinh theo nguyén
tac don liéu dua trén hoat do ctia dong vi phong xa,
tuy nhién, van con can thém nhiing danh gia khac
do san pham la su két hgp cta nhiéu thanh phan cé
tac dung diéu tri nhu lapatinib hay hat nano Fe,0,.
Nhin chung, ché phdm Fe,0,@lapatinib - **Sm liéu
20mCi/kg khéng gay chét chudt va co gay déc tinh
trén cac co quan ctia chuét thi nghiém chuét.

5. Két luan

Ché pham nano phoéng xa Fe304@Lapatinib -
3Sm du tinh dugc thir nghiém tai mdc liéu 100 lan
lieu diéu tri quy d6i trén ngudi, tuy nhién dong vat
thi nghiém bi chét tai muc liéu nay. Liéu th nghiém
cao nhat khong gay chét la 20 lan liéu quy déi trén
ngudi cé gay ra anh hudng dén céc co quan va
chuyén hoa sinh ly cta chuét tai thoi diém 24 gi¢
sau tiém, tuy nhién, ghi nhan sy phuc héi chiic nang
vé muc binh thuong trén chuét sau 14 ngay. San
phdm nay can duogc nghién clu cai thién cac dac
tinh ly hda dé dam bao tinh chat dugc hoc phu hop
dé tién hanh cac pha lam sang sau hon.
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