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SUMMARY PET (positron emission tomography) techniques and
radiopharmaceutical tracers are becoming increasingly common. Since
1991, 3’-deoxy-3’-18Fluorine-Fluorothymidine (18F-FLT) has been
studied as a PET tracer for tumor proliferation assessment. The purpose

of this study was to assess tracer uptake (%ID/g) in tumor-bearing mice.

Materials and methods: Two cell lines (4T1 and LLC) were
inoculated into BALB/c mice. The radiotracer was then injected, and
tumor resection and organ samples were performed at 20, 40, 60, 90 and
120 minutes later. A gamma-ray spectrometer was used to calculate uptake

values.

Results: The data show that the tumor’s %ID/g were 3.68 + 0.29
and 5.30 + 0.44 at 60-minute post-injection for the 4T1 and LLC tumors,
respectively. In other organs, the high uptake was observed in the kidneys,

spleen, and bone marrow, but a low level of tracer was seen in the brain.

Keywords: 3 ’-deoxy-3 -18F luorine-Fluorothymidine,  positron

emission tomography, tumor-bearing mice.
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I. DAT VAN BE

8F-FDG PET/CT hién nay dang la mét céng cu
hiéu qua trong viéc chan doan va didu tri bénh ung thu.
Céc dwoc chét phéng xa cé kha nang phat hién khéi u,
két hop v&i cac phuong tién ghi hinh gidi phau nhu cét
I&p vi tinh (CT) hay ¢dng hwéng tr (MRI), cung cdp mét
cbng cu hiru hiéu trong chan doan khéi u, danh gia giai
doan, danh gia dap ng didu tri ... "¥F-FDG la mét chét
gidng vai glucose nén co thé di qua mang té bao va tham
gia vao phan (rng dau tién cla qua trinh chuyén hoa
glucose voi enzyme hexokinase dé tao thanh ®F-FDG-
6-phosphate [1,2]. San phadm nay n3m lai trong té bao,
phat positron va tao ra hinh anh PET. Mac du vay, do
phu thudc vao chuyén hoa cla glucose nén '®F-FDG bj
anh hudng bdi nhiéu qua trinh chuyén hoa glucose duoc
st dung b&i ndo bd hay qua trinh viém, t&r d6 dan dén
d6 d&c hiéu thép clha hinh anh PET [2,3]. "#F-FLT la mét
chét cé céu trdc gibng véi pyrimidin — mét nguyén liéu
cho qua trinh tdng hop ADN, va duoc phosphoryl hoa bdi
enzyme thymidine kinase 1 (TK1) — enzyme dac trung
cho pha S trong chu ky phan chia t& bao. Nhuw vay, su
xuét hién clia "®F-FLT trong khéi u sé phan anh sy tdng
hop clia ADN va qua trinh phan bao [5,6]. Do vay "®F-FLT
¢6 thé sé& mang lai nhitng thng tin hiru ich cho lam sang
khi ghi hinh PET. Trén thé gi&i, nhiéu trung tam da rng
dung "®F-FLT trong ghi hinh ung thu trén nguwoi, Trong
khi g6, tai Viét Nam duoc chét phéng xa nay van chua
dwoc dua vao ing dung trong thuc tién. Vi vay, ching toi
tién hanh danh gia s hép thu clia dugc chét phong xa
BE_FLT trén chudt thuc nghiém dwoc gay khéi u voi dong
t& bao ung thw v 4T 1 va dong té bao ung thuw phdi LLC.

Il. NGUYEN VAT LIEU VA PHUONG PHAP
1. Nguyén liéu

Duoc chéat phéng xa: "®F-FLT dwoc téng hop tai
Trung tam may gia tbc cyclotron va Y hoc hat nhan Bénh
vién Trung wong Quan ddi 108 véi hé théng tdng hop
tyw dong in-house dwa trén module clia héng Synthera
(IBA, VA, Hoa Ky). Tién chét cho tdng hop la 3-N-Boc-
5’-O-dimethoxytrityl-3’-O-nosyl-thymidine dwgc mua tw
hang ABX (Radeberg, D). Tién chét dwoc phan rng
v&i ion '®F-fluoride trong dung méi acetonitrile v&i xuc tac

la Kryptofix 2.2.2 & nhiét d6 100° - 130°C. Nhém béo vé
dwgc loai boé véi dung dich HCI 2M va NaOH 0.1M. San
phdm cudi duoc tinh ché qua cot C18 HPLC va dat tiéu
chuén Dugc dién Chau Au EPS.

Déng té bao: Dong té bao ung thw vi 4T1 dwoc
cung cép b&i ATCC (Hoa Ky) va dong té bao ung thu phdi
LLC duwoc cung cép b&i Gido sw J. Meier, Dai hoc Milan,
Italia. Hai dong té bao 4T1 va LLC dwoc nudi céy trong
madi trudng DMEM va RPMI-1640 twong (rng, bd sung
thém 10% FBS (fetal bovine serum) va 1% PSF (Penicillin
10000 U/mL - Streptomycin 10000 ug/mL - Amphotericin
B 250 ug/mL). Tt ca té bao dwoc  trong didu kién 5%
CO, tai 37°C va duwoc thu héi bang trypsin-EDTA.

Déng vat thi nghiém: Chuét BALB/c khdéng phan
biét dwc céi (n=60) 8 - 9 tuan tudi duoc cung cép bdi Vién
Céng nghé sinh hoc, Vién Han Lam Khoa hoc va Céng
nghé Viét Nam. T4t ca chubt thi nghiém dwoc nudi va cho
&n trong diéu kién tiéu chudn voi didu hoa khéng khi va
chu ky sang t6i 12h. Chudt da tiéu chudn dwoc tiem dudi
da ving bap dui 2 x 10° t& bao LLC (n=30) va 5 x 10° té
bao 4T1 (n=30) d& tao khdi u. Sau 7 - 10 ngay, chubdt gay
u dugc chia ngau nhién thanh 5 nhom.

2. Phwong phap nghién ctru: Tai Khoa Y hoc hat
nhan bénh vién TWQP 108, chudt dwoc tiém duoc chét
phéng xa "8F-FLT v&i liéu tir 200 — 300 uCi vao tinh mach
dudi. Tai cac thoi diém 20, 40, 60, 90 va 120 phut sau
tiém, chudt duoc mb va tach Iéy cac md/co quan: mau,
khéi u, than, co, gan, lach va xwong. Tat ca mau dwoc
can va do hoat dé phong xa bing may do phd gamma
(Ortec, Canberra, Hoa Ky). Mc dd tap trung phéng xa
tai cac mau duoc tinh béng phan tram liéu hép thu trén
méi gram mé (%ID/g).

3. X ly s6 liéu: DU liéu dwoc danh gia va phan
tinh bang phan mém SPSS 17.0 (SPSS, Chicago, Hoa
Ky). So sanh cac bién dinh lwgng duoc biéu hién dusi
dang s6 trung binh X (mean) + d8 l&ch chudn (SD) hosc
ty 1& phan tr3m. St dung t-test student dé so sanh cac
gia tri trung binh gilra cac nhém véi sy khac biétla coy
nghfa théng ké khi p < 0,05.
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ll. KET QUA NGHIEN c*U
Két qua gay u trén chuét thi nghiém

Khéi lwong trung binh clia chudt trong mdi nhém tai
ngay thi nghiém la 18,08 £ 1,93 g cho nhém chudt gay
u phdi LLC (n=30) va 18,93 + 1,55 cho nhém chudt gay
u va 4T1 (n=30). Mau khéi u LLC va 4T1 c¢é khéi lwong
trung binh 12 0,23 £ 0,076 va 2,53 £ 1,21 gram (p < 0,01).

Két qua phan b dwoc chat phong xa '®F-FLT

Hoat d8 phéng xa thu dwoc tai cac méau u ting dan
theo thoi gian, voi gia tri %ID/g cao nhét clia méu u LLC
|2 tai thoi diém 60 phut sau tiém 1a 5,30 + 0,44. Trong khi
d6, & nhém 4T1, gia tri hdp thu cao nhét 1a 3,68 + 0,29
tai 60 phut sau khi tiém (Hinh 1 va 2). Hoat dé phoéng
xa tai cac co quan khac nhw mau, gan, phdi, tim, rudt
va co |a thdp, trong khodng tir 1 - 4 %ID/g. Dwoc chét
phong xa dwoc dao thai qua than, do do, hoat d§ phong
xa tap trung & co quan nay rat cao, ngay tir phat thir 20
sau tiém, gia tri %ID/g thu duwoc 146,35+ 0,45 va 7,67
1,21 cho nhém LLC va 4T1 twong trng. Ngoai ra, dwoc
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chét phong xa '8F-FLT tap trung ting dan theo thoi gian
& hai co quan la lach va ty xwong, biéu hién bang gia
trj %ID/g téng dan trong subt qua trinh thi nghiém trwdc
khi suy giam & thoi diém 120 phut. Tai thoi diém két thic
thi nghiém, hoat d6 phong xa tai lach va tiy xwong cla
nhém LLC 1a 6,90 + 1,17 va 8,69 £ 0,93. Gia tri twong
&ng clia nhém 4T1 tai lach va tly xwong lan lwot 13 7,43
+ 1,35 va 7,39 £ 1,02. Nguwoc lai, ghi nhan mirc d6 hép
thu duoc chét phong xa tai nhu mé néo |a rat thap tai tat
ca céac thoi diém ldy mau thi nghiém, gia tri %ID/g cao
nhét thu dwge & nhém LLC 14 0,58 + 0,20 tai thoi diém 90
phat con nhém 4T1 1a 0,58 + 0,18 tai thai didm 120 phut.

Tai thoi diém 60 phut sau khi iém DCPX, gia trj T/N
gilra mirc d6 hép thu phéng xa clia mau u/méu mau va
méau u/mau co clia nhém LLC twong &ng la 3,57 £ 1,57
va 2,72 £ 0,73. Trong khi d6, hai gia tri nay & nhém chudt
4T1 14n lwotla 1,14 £ 0,32 va 1,79 + 0,40 . Téi thoi didm
120 phut sau tiém, T/N clla nhém 4T1 méi tang |én gia tri
1,75 + 0,96 v&i mau u/mau.

T B

Lach Than Rudt Co Tay Nao
Xuwong
m 120 phut

Biéu db 1. Phan bé dwoc chat phéng xa ®F-FLT (%ID/g) trén khéi u va cac co quan trén nhém chuédt LLC
tai cac thoi diém 20, 40, 60, 90 va 120 phut sau tiém (n=30).

72

DIEN QUANG & Y HOC HAT NHAN VIET NAM S 48 - 09/2022



NGHIEN CUU KHOA HOC

12.00

10.00

8.00

6.00

%ID/g

4.00

2.00

Tay Nao
xwong

0.00
Tim Phéi Gan Lach Than Rudt Co

Mdu Khéi u

@20 phat @40 phat @60 phat 090 phut = 120 phut y

b

Biéu db 2. Phan bé dwoc chét phéng xa ®F-FLT (%ID/g) trén khéi u va cac co quan trén nhém chuédt 4T1
tai cac thoi diém 20, 40, 60, 90 va 120 phut sau tiém (n=30).
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Biéu db 3. Ty 1é T/N cta hoat d6 phéng xa gitra khdi u va mau; khéi u va co trén hai nhém dong vat thi
nghiém tai thoi diém 60 phat sau tiém.
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IV. BAN LUAN

Duwoc chét phéng xa "®F-FLT dwoc sl dung chd
yéu nhu mot chat danh gia m&rc dd tang sinh cla té
bao ung thw. Theo con duwdng chinh, ®F-FLT di vao
bén trong t& bao bdi cac protein van chuyén va sau do
duwgc phosphoryl héa thanh dang monophosphate bdi
enzyme TK-1, qua trinh nay tang 1&én trong cudi pha G1-S
cla chu ky té bao. T d6, "®F-FLT dwoc lwu gilt lai bén
trong cytosol & dang monophosphate ma khéng di tiép
cho sw téng hop ADN va né dugc coi nhu co chét cho
TK-1 & cytoplasmic [9]. Cac con dudng khéac cling da
duoc xac dinh nhuw mét co ché cung cép nguyén liéu
cho viéc tdng hop ADN trong qua trinh phan chia té bao,
khi enzyme thymidine synthase chuyé&n héa deoxyuridine
monophosphate thanh thymidine monophosphate trong
con dwdng nay. Ca hai co ché nay sé cung cép dl lwong
thymidine cho sw tdng hop ADN [10].

Trong nghién ctru nay, sy phan bd cla dwoc chéat
phéng xa "8F-FLT trén nhém chudt gay u voi hai dong té
bao da cho thdy kha ndng hédp thu & ndng d6 cao khac
nhau cla duoc chét trén khdi u. Trén co quan bai tiét
la than, duwoc chét phong xa tap trung nhidu tir nhirng
thoi diém dau tién. Ngoai ra, cling ghi nhan gia tri %ID/g
cao tai lach va tiy xwong, diéu nay phu hop véi mic
do tang sinh t& bao sinh Iy manh & nhitng co quan nay.
BF-FLT khéng di qua dwgc hang rao mau néo, do do gia
trj %ID/g thu duoc tai nthu mé néo thap hon nhiéu so voi
céc co quan khéc. Tai cac méu u, hoat d6 phéng xa tap

TAI LIEU THAM KHAO

trung tang dan theo thoi gian, cho thay mirc d6 phan chia
manh clia céc t& bao ung thw. So sanh hai nhém cho thay
rang, nhém LLC cé gia tri hdp thu phéng xa cling nhw
T/N cao hon r6 rét so v&i nhédm 4T1: u/mau: 3,57 £ 1,57
so voi 1,14 £ 0,32 (p < 0,05); u/co: 2,72 + 0,73 so voi
1,79 = 0,41 (p> 0,05). Didu nay phu hop voi thuc té khi
ma cac mau u phdi cé mirc do phat trién va khdi lwong
cao hon so v&i mau u vU trong cung diéu kién nudi céy
(2,53 £ 1,21 gram so v&i 0,23 £ 0,076 gram, p < 0,01).
Tuy nhién, ty & T/N clia "®F-FLT trén hai nhom nay so va&i
dugc chét phéng xa '8F-FDG thi thap hon rd rét khi so
V@i céc nghién ctru trwde d6 [11,12]. Hai co ché cung cép
thymidine cho tdng hop ADN nhan c6 thé giai thich cho
sy hép thu DCPX '®F-FLT khéng cao nhu "®F-FDG trén
cac md u. Do dé, cé thé du doan dwoc rang, néu ghi hinh
cac nhém déng vat thi nghiém trén may micro PET/CT
thi nhém c¢é gia tri T/N cao hon sé cho hinh dnh ghi nhan
duoc tét hon [13]. Ngoai ra, sw hép thu khac nhau trén
mau khéi u clia hai nhém déng vat cling cho thdy mirc a6
tang sinh khac nhau cla hai dong té bao ung thu dwoc
thr nghiém.

V. KET LUAN

Chuing t6i d3 tdng hop duoc chat phong xa 8F-FLT
va duoc chét phéng xa nay hdp thu tbt trén hai nhém
chudt thi nghiém cé gay khéi u. Trén lam sang, dwoc chét
phéng xa nay cé thé dwoc st dung dé danh gia sém su
dap rng voi diéu tri clia khéi u.
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TOMTAT

PET (positron emission tomography) va cée dirgc chét phdng xa phat positron dang ngay cang tré nén phéd bién. Tir ndm 1991,
3’-deoxy-3’-*Fluorine-Fluorothymidine (*¥F-FLT) d dwgc nghién ciru tdng hop nhw 1a mét dwge chét phéng xa PET trong ghi hinh
khé ndng ting sinh ciia khéi u. Trong nghién cru nay, ching t6i tién hanh danh gid mire d6 hip thu dwoc chét phéng xa (%ID/g) clia

dwoc chét phéng xa '8F-FLT trén chudt thi nghiém durge gy u tir hai dong té bao 1a ung thw vit va ung thu phéi.

Nguyén lidu va phuong phap: Dong t& bao ung thr vt (4T1) va dong té bao ung thu phdi (LLC) dwge nudi cdy va tao u trén
dong chudt BALB/c. Sau d6 chuét duge tiém duoc chat phéng xa va mbd léy khéi u va cac co quan: mau, xwrong, than, gan, lach,
co tai cac thoi didm 20, 40, 60, 90 va 120 phut sau tiém. St dung thiét bi do phé gamma dé tinh toan muc d6 hép thu phéng xa tai
khéi u va cée co quan.

Két qua: hoat d6 phéng xa tap trung tai cac khéi u ting dan theo thdi gian va cao nhit tai thoi didm 60 phit 1a 3,68 + 0,29
%ID/g trén dong té bao 4T1 va 5,30 + 0,44 %ID/g trén dong t& bao LLC. O cde mé va co quan khée, drge chat phéng xa tap trung
nhiéu & tai than, lach va tuy xwong, duoe chat phéng xa tap trung & nfo rat thép, gia tri tai thoi diém 60 phatla 0,45 + 0,17 %ID/g
va 0,58 = 0,09 %ID/g cho nhém LLC va 4T1 trong tng.

Tir khoa: 3 -deoxy-3 -!SFluorine-Fluorothymidine, chup cdt 16p phdt xa positron, chugt thi nghiém gay u.
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