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PHAN BO PHONG XA
CUA 18FLUORINE -FLUOROTHYMIDINE
TREN CAC CO QUAN O CHUOT THUWC NGHIEM

DINH VAN THUYET",
PHAM DANG TUNG', NGUYEN KHAC THAT?,

NGUYEN TH| KIM DUNG?, NGUYEN QUOC THANG'
"Don vi Y hoc Hat nhan, Hé thdng Y té Vinmec, TP. Ha No6i
’Khoa Y hoc Hat nhan, Bénh vién Trung wong Quan déi 108

TOM TAT
Ky thuat PET (positron emission tomography -
ghi hinh cat I6p positron) va (ng dung céc
duoc chét phéng xa ngay cang phd bién trong
thwee hanh lam sang. 18F-FLT (3-deoxy-3-
18Fluorine-Fluorothymidine) da dwoc nghién
ctru nhw 1a mét duoc chéat phéng xa cho ghi
hinh PET dé dénh gié sw nhéan Ién cua té bao
ung thw tir ndm 1991. Muc dinh caa nghién ctru
nay la dé danh gia phan bé sinh hoc ctua 18F-
FLT trén chudt thuec nghiém.

Déi twong va phuong phép: 24 chuét nhat
trdng chdng Swiss (7 - 8 tuén tudi) duoc tiém
tinh mach dwoc chét phéng xa 18F-FLT. Tién
hanh mé chuét tai céc thoi diém 20 phut; 40
phut; 60 phut; 90 phut sau khi tiém dé l1ay méu
la cac néi tang ctua chuét bao gbm méu, néo,
tim, phéi, gan, lach, than, rudt, co va xwong; va
tién hanh do hoat d6 phéng xa céc méau trén
may do dém phé phéng xa.

Chiu tréch nhiém: Nguyén Quéc Thang
Email: thangnguyenquoc1003@gmail.com
Ngay nhan: 25/8/2021

Ngay phan bién: 11/9/2021

Ngay duyét bai: 18/10/2021

Két qua: D@ liéu thu dwoc chi ra réng hoat
dé phéng xa trong mé hodc co quan trén gam
(%ID/g) tai lach (10,52 + 0,94) va xwong (10,73
* 0,67) cao hon so véi tai tim (1,66 + 0,70),
phéi (1,56 £ 0,33), rudt (3,02 + 0,40), gan (1,36
+ 0,11) & thoi diém 90 phdt sau tiém, trong khi
doé, hoat do phéng xa tai ndo cho gia tri thap
nhét trong toan b qué trinh nghién ciru.

Tor khéa: Chéat phéng xa, 18F-FLT, chudt
thire nghiém.

SUMMARY

PET (positron emission tomography)
techniques and radiopharmaceutical tracers are
becoming more common in clinical practice. 3"
deoxy-3-18Fluorine-Fluorothymidine (18F-FLT)
has been studied as a PET tracer for tumor
proliferation assessment since 1991. The aim
of this study is to evaluate biological distribution
of the PET/CT tracer 18F-FLT in mice.

Materials and methods: 24 BALB/c mice
aged 7 - 8 weeks were injected with 18F-FLT.
At 20, 40, 60 va 90 minutes post-injection,
organs including brain, blood, heart, lung, liver,
spleen, kidneys, small intestine, muscle, and
bone were collected and radioactivity uptake

was measured by using gamma-ray
spectrometer.
Results: The data showed that the

percentage of injected dose per gram (%ID/g)
was higher in spleen (10.52 + 0.94) and bone
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(10.73 + 0.67) when compared to heart (1.66 +
0.70), lungs (1.56 + 0.33), intestine (3.02 *
0.40), liver (1.36 = 0.11) at 90 minutes after
injection, meanwhile the lowest values was
obtained in the brain during entire the study.

Keywords: Radiopharmaceutical, 18F-FLT,
mice

DAT VAN BE

FDG PET/CT hién cé vai tro rat quan trong
trong chan doan va diéu trj ung thw. Sy két hop
clla cac tac nhan phéng xa cé thé phat hién
khdi u va cac phuwong tién hinh &nh nhw CT
(chup cét 1&ép vi tinh) hodac MRI (chup céng
hwéng tlr) gilp tao ra cac céng cu hiéu qua dé
danh gia tinh trang bénh, tir giai doan diéu tri
dén dap (ng diéu tri va phuc hdi. Twong tw
glucose, 18F-FDG c6 thé di qua mang té bao
va tham gia vao buéc dau tién cta qua trinh
chuyén héa glucose trwdc khi duwgc phosphoryl
héa b&i enzyme hexokinase dé tao thanh FDG-
6-phosphate [". Chat nay van con trong té bao
va tao ra hinh anh PET. Tuy nhién, do phu
thudc vao chuyén héa glucose, 18F-FDG bi
anh hwéng dang ké bdi cac qua trinh sinh ly
(nhw st dung nhiéu glucose trong ndo) va
viém, dan dén do dac hiéu cta hinh anh PET
thap " Nhidu loai dwoc chat phong xa méi
dwa trén cac co ché khac nhau, chéng han
nhw qua trinh tbng hop DNA, sy thiéu oxy
hodc tdng hop phospholipid, da dwoc nghién
ctu dé& khéc phuc nhwoc diém cta 18F-FDG,
va mét trong nhitng hop chéat nay la 18F-18F-
FLT . Thymidine kinase 1 (TK1) - enzyme
trong pha S, ciu tao twong tw pyrimidine, c6
vai trd phosphoryl héa 18F-FLT. Két qua I3,
s hién dién cta 18F-FLT trong khéi u twong
&ng véi tbc dd tdng hop DNA va tang sinh té
bao 4. Trong nghién ctu nay, chung toi
danh gia sw phan bd sinh hoc cia hop chét
danh dau PET 18F-FLT trong cac co quan cla
chuét binh thwdng.

DOI TUONG, PHUONG PHAP NGHIEN CUU

1. Chuén bj dwoc chat phong xa

18F-FLT duwoc san xuét tr Trung tam May
gia téc va Y hoc hat nhan - Bénh vién TUQD
108 bd&i module téng hop ty tao dwa trén
Synthera (IBA Molecular, Dulles, VA, USA).
Tién chat cua 18F-FLT, 3-N-Boc-5-O-
dimethoxytrityl-3'-O-nosyl-thymidine, mua cua
ABX (Radeberg, Germany). Tién chat phan
trng v&i cac ion 18F- fluoride trong dung méi

axetonitril v&i xuc tac Kriptofix 2.2.2 & nhiét do
100°C dén 130°C. Cac nhom bdo vé dugc loai
bd bdng HCI 2M va NaOH 0,1M. San pham
cudi cung dwoc tinh ché trén cot C18 HPLC va
dap (rng cac tiéu chuén trong chuyén luan vé
alovudine cta dwoc dién chau Au 8.

2. bong vat thwc nghiém

Chudt nhét trdng ching Swiss, 7 - 8 tuan
tudi, khde manh dwoc Vién Vé sinh Dich té
Trung wong cung cap. Chuét thi nghiém duoc
nudi trong diéu kién phong sach, kiém soat vé
nhiét d6, d6 &m, anh sang dwoc ty dong didu
khién theo chu ky 12 gi&r sang/12 gi¢r téi. Chuot
dwoc cham séc va nubi dwdng theo cac quy
dinh cia dwoc dién Viét Nam IV. Chudt duoc
tiém vao tinh mach duéi chudt dwoc chét
phéng xa 18F-FLT liéu 0,2 - 0,3 mCi 18F -
FLT/0,2 ml va tién hanh mé chuét tai cac thoi
diém 20 phut; 40 phut; 60 phat; 90 phat sau khi
tiém dé ldy mau Ia cac co quan cta chudt bao
gdm mau, nao, tim, phdi, gan, lach, than, ruét,
CO va xwong; va tién hanh do hoat do phong xa
cac mau trén may do dém phd phoéng xa
(Ortec, Canberra, USA) va tinh hiéu chinh suy
gidm. Hoat dé phéng xa trong mdé hoac co
quan trén gam (%ID/g) duoc tinh bang céach
l4y phan tram hoat d6 phdéng xa cla tirng mé
so véi tdng hoat dd duoc tiém (%ID) chia cho
trong lwgng can dwgc ctia md doé.

3. Phwong phap xtr ly s6 liéu

Céc sb lieu dwoc thu thap bang bang phan
mém Microsoft Office Excel 2010. Phan tich
thdng ké& dwoc thwc hién bang phan mém
SPSS 20.0 (Chicago, Inc). So sanh céac bién
dinh lvong dwoc biéu hién dwdi dang sb trung
binh X (mean) + dd léch chuan (SD) hoac ty |&
phan trd&m. St dung t-test student dé so sanh
cac gia tri trung binh gilra cac nhém véi sy
khac biét 1a cé y nghia théng ké khi p < 0,05.

KET QUA

Phan bdé cta 18F-FLT trén chudt thwc
nghiém

Két qua cho thdy 18F-FLT tap trung cao &
lach va xwong tai thdi diém 90 phit sau tiém
v&i %ID/g lan lwot 1a 10,52 + 0,94 va 10,73
0,67. Hoat d6 phong xa tai cac co quan nay
tang dan theo thoi gian va gia tri hdp thu téng
cao hon khoang 3 lan tr 20 phut dén 90 phut
sau khi tiém. Nguwoc lai, hoat d6 phéng xa tai
tim, phdi va rudt non cao tai thoi diém 20 phuat
(3,02 +0,67; 3,50 £ 0,79 va 4,77 £ 0,51) sau do
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giam dan theo thoi gian. Than la co quan chinh
dé thai trr 18F-FLT, biéu hién & sw tap trung
hoat d6 phéng xa cao ngay t l1an do dau tién
sau khi tiém 20 phut, v&i gia tri %ID/g 1a 5,73 +
0,50 va gidm mét ntra xubéng con 2,35 + 0,14 &
90 phut sau tiém.

Tai mau va co thay gia tri %ID/g én dinh
theo thoi gian, véi gia tri trung binh 1an luwot 13
2,54 + 0,51 va 2,20 + 0,86 tai thoi diém 20 phut
so v&i 1,23 £ 0,09 va 1,45 + 0,16 tai thoi diém
90 phut (p > 0,1). Bac biét, dwoc chat phéng xa
phan bd & nao 1a thap nhét so v&i cac co quan
con lai, véi gia tri cudi cung do dworc la 0,45 +
0,27. (hinh 1 va bang 1).

12.00
10.00
8.00
6.00

2.00 I H I
0.00 ] J

mau Than Gan Lach

%ID/g

Biéu d6 phan bd trén cac co quan tai cac thoi diém khao sét

0w 0l 1

Co  Xwong Phdi Néo Tim Rudt

B

Co quan

m20phit m40phdt me0phit m90phat

Hinh 1. Hoat d6 phéng xa va sw thay déi
theo th&i gian & cac mo, co quan dong vat thwc nghiém (n = 24)

Bang 1. Gia tri (%ID/g) tai cac co quan thoi diém 20, 40, 60 va 90 phuat sau tiém 18F-FLT

STT Co quan X (mean)  d6 léch chuan (SD) (%ID/g)
20 phat 40 phuat 60 phut 90 phut
1. Brain 0,23+ 0,17 0,22+0,13 0,49+0,28 0,45+ 0,27
2. Blood 2,54 + 0,51 1,37 £ 0,30 1,70 £ 0,40 1,23+ 0,09
3. Heart 3,02+ 0,67 2,12+0,10 1,76 £ 0,52 1,66 + 0,70
4. Lung 3,50+ 0,79 3,18+ 0,36 2,74 £ 1,26 1,56 + 0,33
5. Liver 2,45+ 0,42 1,26 + 0,39 1,99 + 0,21 1,36 + 0,11
6. Spleen 4,65+ 1,50 7,26 + 1,57 8,84 + 1,02 10,52 + 0,94
7. Intestine 4,77 £ 0,51 4,55+ 0,17 4,67 + 0,21 3,02+ 0,40
8. Kidneys 5,73+ 0,50 3,08+ 0,44 3,01+0,45 2,35+0,14
9. Muscle 2,20+ 0,86 1,25+ 0,31 1,72+ 0,48 1,45+ 0,16
10. Bone 3,14 £ 0,67 4,74 + 0,58 6,07 £ 0,29 10,73 £ 0,67
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BAN LUAN

18F-FDG |a mét dwoc chéat phong xa da
duwoc s dung rong rai trong ghi hinh chan
doan khéi u bang ky thuat PET. Co ché hép thu
cia 18F-FDG la dwa vao sy chuyen hoa
dwong trong te bao dwéi tdc dung clia enzyme
hexokinase °. R4t nhiéu nghién clru da duwoc
tién hanh dé& danh gia vai trd cia 18F-FDG
trong viéc xac dinh giai doan va dap (rng diéu
tri ung thw, cac nha nghlen ctru nhan thay sy
hap thu dcpx thudrng gidm néu diéu tri dap ng
t6t . Tuy nhién, FDG khong phai la mét duoc
chét phong xa co tinh chon loc cao do phan t&
dwéng 1a nguén nguyén liéu dwoc st dung bdi
rat nhiéu dong té bao, vi du nhw cac dai thuc
bao tAn coéng cac té bao u va gay cac tén
thwong viém, ciing lam tang hap thu DCPX. Dé
cadi thién van dé nay, cac chét danh gia dac
hiéu cho quéa trinh tdng sinh cua t& bao da
dwoc nghién clru, trong dé cé cac chat danh
diu clha thymidine, mét nguyén liéu dau vao
trong tbng hop acid nhan DNA. 18F-FLT dwoc
hép thu bdi té bao, sau d6 duwgc phosphoryl
héa b&i enzyme thymidine kinase 1 (TK1) va
nam lai trong té bao. FLT lwu gilr trong té bao
cung cap thong tin vé hoat ddng cla enzyme
TK1, day la mét enzyme dac trung cho qua
trinh tang sinh clda t& bao. Do dd, gia tri hap
thu thu dwoc cta 18F-FLT ciing cho biét sy
hoat dong cula enzyme TK1 va cho thay kha
nang tang sinh cta té bao ung thw 7

Két qua nghién ctu da cho thay, sau khi di
vao mau qua dudng tinh mach, DCPX duogc
phan bb vao cac mé va co quan. Do khéng di
qua duoc héng rao mau ndo, nén gia tri hap
thu tai ndo cha 18F-FLT la rat thap, gan nhw
bang phéng moi trvong. Néng dd phong xa
trong mau va co thap va én dinh trong subt qua
trinh theo d&i. Trong Iam sang, nham gidp hinh
anh thu dwoc khi chup xa hinh PET co d6
twong phan cao, duwoc chat phéng xa can tap
trung cha yéu & céc co quan can khao sat ma
khéng lang dong nhiéu trong mau va co. Con
dwéng dao thai chinh clia dwoc chat phéng xa
la qua than, do d6 hoat dé phong xa tai than
cao ngay tir nhirtng phat dau sau dé giam dan.
Duoc chat phéng xa 18F-FLT ciing khong bi
chuyén hoéa qua gan ®, do d6 %ID/g & day
cling khéng nhiéu chi tuo’ng duwong so voi mau

vao co. Xwong va la lach la hai co quan tham
gia vao qua trinh tao mau véi mire dd tang sinh
té bao cao, twong tng véi kha nang tich Iy
hop chét danh diu cta ching cao hon cac co
quan khac. Gia tri hap thu ciia xwong cao nhét
la 10,73 £ 0,67 tai thoi diém 90 phut sau tiém.

KET LUAN

Chung téi da thanh céng trong viéc tdng hop
chét danh dau 18F-FLT trong ghi hinh PET/CT
18F-FLT va dwoc chét phéng xa nay cho thay
sw phan bb phéng xa tét & chudt thwe nghiém.
18F-FLT c6 thé dwoc st dung nhw chi diém dé
danh gia sém dap ng diéu tri thay thé cho
18F-FDG.
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