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POC TINH PON LIEU VA PAC PIEM HINH ANH PET/CT
CUA DUQC CHAT PHONG XA GALLIUM-68 PSMA I&T
TREN PONG VAT THUC NGHIEM

Nguy(f;n Qu6'c Thd'ngl, Pham Ding Timgl, Hdn Tuin Nggc2
Nguyén Thi Kim Dungz *, Mai Héng Sonz, Lé Ngoc H&
Tém tit
Mouc tiéu: Panh gid dic diém hinh anh PET/CT va doc tinh don liéu trén dong
vat thi nghiém d6i véi dugc chit phéng xa Gallium 68-PSMA 1&T (**Ga-PSMA
I&T) san xuat tir module tu dong iQS-TS (ITM, buc) lép dat tai Khoa Y hoc hat
nhan, Bénh vién Trung wong Quan doi 108. Phwong phdp nghién ciru: Duogc
chét phéng xa ®*Ga-PSMA I&T san xuét tir module tong hop iQS-TS. Pong vat
thi nghiém duoc st dung 13 chudt nhét tring ching Swiss va tho tring ching
NewZealand. Két quda: Tai thoi diém sau 24 gio va 14 ngay sau khi tiém duoc
chat phéng xa ®*Ga-PSMA I&T véi lidu 10 mCi/kg can ning, khong ghi nhan ton
thwong vé mat dai thé va vi thé trén chudt thi nghiém. Hinh anh PET/CT tai thoi
diém 60 pht sau khi tiém dugc chat phéng xa c6 do sic nét va twong phan cao,
tap trung tai cic co quan theo dic diém sinh 1y. Két ludn: Khong ghi nhan doc
tinh don liéu trén mé hinh chudt nhit khi duoc tiém liéu cao duoc chit phéng xa
%Ga-PSMA I&T san xuét tir module ty dong iQS-TS. Hinh anh *Ga-PSMA 1&T
PET/CT trén tho phit hop vé6i dic diém sinh 1y ca tho va dic diém duoc dong
hoc ctia dugc chit phéng xa.
Tir khéa: ®*Ga-PSMA; Poc tinh don liéu; PET/CT; Pong vt thi nghiém.

SINGLE DOSE TOXICITY AND PET/CT IMAGING OF
RADIOPHARMACEUTICAL GALLIUM-68 PSMA 1&T IN ANIMALS

Abstract

Objectives: To evaluate PET/CT imaging and single dose toxicity of
radiopharmaceutical ®®*Ga-PSMA I&T in experimental animals, prepared on an
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automatic synthesis module 1QS-TS (ITM, Germany) installed at the Nuclear
Medicine Department, 108 Military Central Hospital. Methods: %Ga-PSMA I&T
was produced at the Nuclear Medicine Department by an automatic synthesis
module 1QS-TS. The experimental animals were Swiss mice and New Zealand
rabbits. Results: No significant differences are observed in the results of the
hematology test, biochemistry test, weights, and histopathology between testing
groups and control groups at 24 hours and 14 days post-injection of 10 mCi/kg
doses. The PET/CT images at 60 minutes post-injection displayed a high-resolution
quality and normal biodistribution in the animal’s bodies. Conclusion: No single-dose
toxicity was observed in mice injected with the high doses of the radiopharmaceutical

%Ga-PSMA I&T produced by the automatic synthesis module iQS-TS.

%Ga-PSMA I&T PET/CT images were consistent with the biological characteristics
of animals and the pharmacodynamics of the radiopharmaceutical.

Keywords: ®*Ga-PSMA; Single dose toxicity; PET/CT; Experimental animals.

PAT VAN PE

Ghi hinh PET/CT dé chan dodn
bénh 1y ung thu véi cic thu thé dic
hiéu 1a mot k¥ thuat tién tién va dang
dugc phiat trién manh mé trong nhiing
nim gan day [1]. Hién nay, co quan
quan 1y duoc phim Hoa Ky (FDA) da
phé duyét sir dung mot s6 dugc chat
phong xa cua k¥ thuat PET/CT nhu
gallium-68 [**Ga] danh dau dugc chét
DOTATATE/DOTATOC hudéng dich
thu thé somatostatin trong chan dodn u
than kinh noi tiét (NETs) va thu thé
PSMA trong chan dodn ung thu tuyén
tién liét. D& c6 thé tién hanh k§y thuat
PET/CT véi ddng vi ®*Ga thi viéc pha
ché cdc duoc chat danh dau phéng xa
la rét quan trong, hién nay, phén 16n
dugc chét duge tién hanh pha ché truc
tiép tai cdc bénh vién [2].

PSMA-11 1a chat mang ddnh dau
voi ®®Ga dau tién duoc phé duyét trong
chan dodn ung thu tién liét tuyén [2].
Tuy nhién, nhém tao phirc HBED-CC
trong cdu tric cia PSMA-11 chi c6
kha ning phan ung voi ion Ga’* va
khong gin két duoc v6i cdc ion “ning”
trong pha diéu tri nhu Y+ hay Lu’* va
Ac®. Cdc nghién ctu sau d6 da su
dung cdc nhém chuc linh hoat hon nhu
DOTA (trong PSMA-617) va DOTAGA
(trong PSMA 1&T) dé tao ra nhitng
chat mang st dung dugc trong ca pha
chan dodn va diéu tri (Hinh 1). PSMA
I&T hién dang duoc tién hanh nghién
ctru & mot s thir nghiém 1am sang pha 3
trong diéu tri bénh nhan ung thu tuyén
tién liét [3].
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Hinh 1. CAu tric héa hoc ctia mot sd dan chiat PSMA.

Tai Khoa Y hoc hat nhan, Bénh vién Trung vong Quan ddi 108 da duogc trang
bi mot bo téng hop tu dong cua hang ITM, Btic v6i muc dich phuc vu cho viéc
danh diu cdc chit mang véi dong vi phéng xa **Ga va '""Lu. Sau khi tién hanh
tong hop va danh gid chét luong duge chat phéng xa **Ga-PSMA I&T theo tiéu
chuan co s¢ dd duoc xdy dung, ching toi tién hanh nghién ciru nay nham: Pdnh
gid déc tinh cdp cia dwoc chat phéng xa dwoc pha ché va hinh anh phédn bé
PET/CT trén mo hinh dong vat thi nghiém.

POI TUONG VA PHUONG PHAP
NGHIEN CUU
1. Nguyén li¢u
%Ga-PSMA
I&T dugc san xuat tir module tong hop
tw dong iQS-TS cua hang ITM (Puc)
tai Khoa Y hoc hat nhan, Bénh vién
Trung wong Quan dji 108. PSMA 1&T
dugc cung cip boi ABX (Puc) va

Duoc chiat phéng xa

ddng vi Gallium-68 duoc cung cap tir
binh phat phong xa Ge-68/Ga-68 cua
ITG (Duc). Pong vat thi nghiém:
Chuot nhat trang chiung Swiss gom duc
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va cdi, can nang trong khoang 19 - 26g
duoc cung cép tr Vién V¢ sinh dich té
Trung wong; tho thi nghiém la chung
New Zealand, can ndng tur 2,0 - 2,5kg,
duoc nudi trong diéu kién tiéu chuin
tai Trung tdm nghién ctu dé va tho
Son Tay.

2. Phwong phap nghién ciru

* Cdch thirc tién hanh:

Phuong phdp thir doc tinh don licu
dugc dp dung trong thi nghiém duya
trén huéng dan cia EMA (Co quan
quan 1y Duoc pham chau Au), OECD
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(T6 chirc hop tic va phat trién kinh té)
danh cho cdc hoat chat ding liéu rat
nho (micro-dosing). Ky thuat ghi hinh
PET/CT vdéi dugc chat phéng xa **Ga-
PSMA duoc tién hanh theo huéng din
ctia Hiép hoi Y hoc hat nhan chau Au
va Hoa Ky [4].

Thi nghi¢m ddc tinh don lidu: Chuot
nhét tréng moi giéng (duc hoac cai)
chia ngau nhién thanh 2 16, mdi 16 16 -
20 con. LO chung: Ti€m tinh mach
nudc mudi sinh 1y licu 0,1 mL/10g
chudt vao duo6i. L6 tha: Tiém tinh
mach liéu dugc chat phdéng xa %Ga-
PSMA 1&T hoat d6 10 mCi/kg can
ning vao dudi. Liéu tiém trén nguoi
theo huéng dan cia té6 chic EANM
(Hiép hoi Y hoc hat nhan chau Au) va
SNMMI (Hiép hdi Y hoc hat nhan va
Hinh anh phén tr) 1a 5 - 7 mCi/nguoi
l6n 70 kg, do do, liéu tiém trén chudt
cao gip 100 1an lidu quy d6i trén ngudi
[4]. Sau khi tiém duoc chat phéng xa
%Ga-PSMA I&T 24 gio, chon ngau
nhién 10 chudt mdi gidng & cic 16 va
tién hanh xét nghiém mau danh gia cic
chi s6 huyét hoc, sinh héa. 03 chudt

SUV =

trong s6 nay dugc ldy miu gan va than
dé danh gid vi thé md bénh hoc. SO
chudt con lai dugc tién hanh dénh gid
tuong ty tai thoi diém 2 tun sau khi
tiém duoc chat phéng xa dé danh gid
su hoi phuc (néu c) cla cdc co quan,
chirc ning trong co thé.

Thi nghiém ghi hinh PET/CT: Tho
truong thanh khoe manh, 3 thang tudi,
can nang tu 2,0 - 2,5kg, dugc tiém
duoc chit phéng xa ®*Ga-PSMA 1&T
v6i lidu 0,07 mCi/kg cin ning, twong
duong véi muic lidu trén nguoi [4]. Tai
thoi diém 60 phit sau khi tiém, tién
hanh gy mé tho véi dung dich
Propofol-Lipuro 1% trude khi dua 1én
mdy chyp. Hinh anh dugc ghi nhan
tréen may PET/CT Light Speed cua
hing General Electric. Chyp CT liéu
thip khong tiém thubc can quang va
chup PET tir dinh so dén chan sau cta
thé. Hinh anh PET duoc hiéu chinh
suy giam (attenuation correction) bang
CT. Céc gid tri hép thu chuan
(standardized uptake value - SUV) la
cic gid tri téi da tai ving quan tAm
(region of interest) [5].

mirc A0 tip trung phong xatai thdi diem do x khoi lvong co thé

hoat €0 phong xa duoc tiém

* Xir Iy 56 liéu: Céc dir liéu phan tich théng ké bang phdn mém chuyén dung
Minitab Statistical Software 16.0 va Microsoft Excel 365. Két qua thu dugc biéu
dién dang M # SE, trong d6, M 1a gid tri trung binh ting 16 va SE 12 sai s6 chuan.

Str dung phép do t-test student dé danh gid khdc biét gid tri trung binh giita cic
16, khic biét duoc coi 1a ¢6 ¥ nghia théng ké khi p < 0,05.
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3. Pao dirc nghién ctru

Nghién ctru dugc tién hanh trén
dong vat. Bong vat thi nghiém duoc
nudi dudng va cham séc tét. Quy trinh
nghién cuu trén dong vat duoc tudn thu

nghiém tuc.

KET QUA NGHIEN CUU
1. Anh huéng cia ®Ga-PSMA I&T

dén tinh trang toan than ciia chudt
Chudt & ciac 16 dugc nudi dudng
trong diéu kién tiéu chudn sau khi tiém
duoc chat phdéng xa. Quan sat dai thé
cho thay chudt dn udng va hoat dong
binh thuong, khong cé chudt nao tur
vong sau khi tiém. Can khéi luong cta
chudt tai cdc thoi diém sau: Trude khi
tiém thudc thir; sau khi tiém 24 gio;
sau khi tiém 14 ngay (Bang 1). Két qua
thu duoc cho théy, sau khi tiém duoc
chat phéng xa ®*Ga-PSMA I&T liédu 10
mCi/kg can ndng, can nang gitra cac 16
thir va chimg & mdi giéng khong c6 su
khéc biét dang ké (p > 0,05). Can ning
thu duoc sau khi tiém duoc chat phéng
xa 14 ngay tang 1én ro rét so voi trudce
thi nghiém, tuy nhién khac biét gitra 16
thir va 16 chimg khong c6 y nghia vé

mat thong ké véi p < 0,05 (Bdng 1).
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2. Anh hwéng cia ®*Ga-PSMA I&T
dén cac thong sé huyét hoc ciia chudt

Tai thoi diém 24 gid sau tiém, cic
chi sb huyét hoc thu duoc bao g6m
WBC (s6 lugng bach cau), RBC
(s luong héng cau), HGB (n@)ng do
hemoglobin), HCT (thé tich hematocrit),
HCV (thé tich trung binh hong cau) va
PLT (sb lugng tiéu cau) khong c6
khic biét vé théng ké & ca hai giéng
(p > 0,05). Két qua twong tu ciing thu
duge khi so sdnh cdc chi sb huyét hoc
ctia 16 thir va ching tai thoi diém 2
tudn sau khi tiém **Ga-PSMA I&T
(p > 0,05) (Bang 2).

3. Anh hwéng cia ®*Ga-PSMA I&T
dén cac thong s6 sinh hoéa ciia chudt

Céc chi sb sinh héa lién quan dén
chirc nang gan nhu AST, ALT (men
gan), albumin huyét thanh, cholesterol
va protein toan phan trong méu, do
thanh thai cua than véi creatinin va
glucose trong mdu déu khong ghi nhan
su khdc biét dang ké vé mit thong ké
tai ca hai thoi diém dénh gid 1a 24 gio
va 14 ngay sau khi tiém dugc chét
phéng xa ®Ga-PSMA I&T liéu 10 mCi/kg

can nang (Badng 2).
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4. Thay d6i vé moé bénh hoc trén
chudt nhit tring

Vé dai thé: So sdnh ty 1& khdi luong
cic co quan gitra 16 ching va 16 thu
sau khi tiém thudc 24 gid déu khong
ghi nhan sy khac biét dang ké trén ca
hai gibng duc va cdi (p < 0,05). 14
ngay sau khi tiém thudc, ghi nhan ty 1¢
khéi luong bang quang ctia nhém
chtng thap hon ding ké so v6i nhém
thir trén chudt duc (p < 0,05), khong
quan sat thiy hién twong nay & chudt
céi. C4c co quan con lai nhu ndo, tim,
phéi, gan, lach, than, da day, tinh hoan
(buéng treng) lai khong ghi nhan su

khéc biét vé mat thong ké giita hai 16
(p > 0,05).

Vé vi thé: Két qua hinh anh giai
phau vi thé t& bao gan cia chudt sau
khi dugc tiém dugc chat phéng xa
%Ga-PSMA I&T liéu cao 10 mCi/kg
cin nang 24 gid va 14 ngay cho thay
khong c6 su khéc biét vé mat ciu tric
té bao gitra 16 chimg va 16 thtr ciing
nhu khong quan sat thdy ton thuong
viém hay hoai tu.

Hinh anh vi thé té bao hoc cua mau
than trén hai 16 ciing cho két qua twong
tu, khong ghi nhan cdc ton thuong bat
thuong nhu hoai tir, viém hay lang
dong glycogen.

Bang 1. Can ndng cua chudt nhém thtr dugce tiem 68Ga-PSMA 1&T

va chudt nhém chirng duoc tiém nudc mudi sinh 1y sau 24 gid va 14 ngay.

Gibng cai Gibéng duc
Chi tiéu
Lo ching Lo thw Lo ching Lo thw

Sau tiém 24 gio (g)
(n=10) 27,33 +£1,10 26,82+0,58 26,19+£0,63 25,22 +0,55
n=
Sau tiém 14 ngay (g)

36,75+ 1,70 38,65+0,79 42,57+0,77 41,22+1,10

(n=06)

(*: p < 0,05 khi so véi 16 chitng cing giong)
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Bing 2. Cic thong s6 huyét hoc ctia chudt nhém thir duge tiém 68Ga-PSMA I&T
va chudt nhém chimg duogc tiém nudc mudi sinh 1y sau 24 gid va 14 ngay.

Chi tiéu Giong cai Giong duc
Thoi diém
24 gio sau
khi tiém L6 chirng Lo thi L6 chirng Lo thir
(n=10)
WBC (10°/L) 3824033 3,85+0,37 476+032 5,16+0,22
RBC (10"/L) 795+025 826+0,34 837+031  842+0,38
HGB (g/dL) 1320+0,35 12,74+035 13,15+0,76 13,98 + 1,10
HCT (%) 4438 +1,30 45,62+1,10 4572425  43,66+23
MCV (fL) 55,86+0,52 5551+1,3 5547+0,76 56,20+0,71
PLT (10°/L) 1076 £95 1294 +123 1051 52 1018 + 46
WBC (10°/L) 392+039 3,75+0,37 348024  3,65+0,22
RBC (10"*/L) 932+0,37 8,63+027 899+0,23  834+0,33
HGB (g/dL) 14,79 0,60 13,80 +0,74 1324+021 12,76+0,27
HCT (%) 50,73 +2,30 51,85+3,00 4889+041 47,30+0,70
MCV (fL) 54,73+0,73 5497+089 5538+1,1 56,04+24
PLT (10°/L) 1056 + 76 905 + 87 970 + 87 929 + 66

(*: p < 0,05 khi so véi 16 chitng cing giong)
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Bang 3. Céc thong sb sinh héa cua chudt nhém thir duoc tiém 68Ga-PSMA 1&T
va chudt nhém chirng duoc tiém nudc mudi sinh 1y sau 24 gid va 14 ngay.

Chi tiéu Gibng cai Giong duc
Thoi diém 24 gio

sau khi tiém (n = 10) L6 chirng Lo thi L6 chirng Lo thw
ALT (U/L) 643+48 T71,5+£32 713+63 70,6+64
AST (U/L) 187,6 £ 16 212,5+21 206,5+19 196,2+17
Creatinine (umol/L) 27,14+ 1,7 2538+23 2737+£1,5 26,18+22
Protein (g/L) 60,30 £3,9 52,53+2,8 693+4,1 63,7+4,1
Cholesterol (mmol/L) 3,52+£0,32 3,72+0,20 3,94+043 3,61+0,33
Glucose (mmol/L) 4,07+0,48 429+£0,51 4,779+041 4,03+041
ALT (U/L) 6734+3,6 682+8,6 662+75 7732+3,1
AST (U/L) 170,8 £22 193 £22 185,7+21 179,4+19
Creatinine (umol/L) 3297+3,6 28,67+32 3148+19 31,01+33
Protein (g/L) 68,49 +3,0 62,0+59 66,64+24 699+6,6
Cholesterol (mmol/L) 4,00+0,21 3,51+£0,31 4,15+0,40 3,92+0,40
Glucose (mmol/L) 2,59+0,36 2,70+0,47 2,79+0,27 3,03+0,31

(*: p < 0,05 khi so véi 16 chitng cing giong)

M6 bénh hoc gan
(nhuém HE x 200)

Mo bénh hoc than
(nhuém HE x 200)

)

Hinh 2. M6 bénh hoc gan va than ctua chut 14 ngay
sau tiém 10 mCi/kg **Ga-PSMA I&T.
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5. Hinh dnh PSMA PET trén thé
thi nghiém

Hinh anh PET trén tho thi nghiém
tai thoi diém 60 phut sau khi tiém duoc
chat phéng xa ®*Ga-PSMA I&T cho
thdy hinh anh phan b rd nét ctia chét
tai cdc co quan trong co thé dong vat.
Hoat d6 phéng xa tip trung nhidu &
mot s6 co quan nhu tuyén nudc bot,
tim, lach, than, va bang quang (Hinh 3).
Gi4 tri SUVmax do duoc cao nhét 1a &
than va bang quang, tuong ung lan luot
1a 15 va 98. Tai tim, lich va tuyén
nudce bot, hoat do phong xa tap trung

L o

cao hon so voi phong co thé, nhung
thip hon nhiéu so v&i ¢ than va bang
quang voi gid tri SUVmax ghi nhén la
1,5 - 2,0. Gan va dudng rudt cho thay
su ting nhe hdp thu phéng xa véi gid
tri SUVmax ghi nhan dugc trong
khoang tir 0,8 - 1,2. Duoc chat phéng
xa tadp trung mo nhat & md co va
hé théng xwong, gid tri SUVmax do
dugc tai cdc vi tri nay chi tr 0,2 - 0,5.
Tai ndo va phoi gan nhu khong ghi
nhan sy hap thu phéng xa, gid tri
SUVmax do dugc tai day tuong tu voi
mo co (Hinh 3).

Hinh 3. Hinh anh phan b phéng xa ®*Ga-PSMA I&T trén xa hinh PET/CT &
tho thi nghiém. Hinh anh MIP (trén trai). Hinh anh PET/CT coronal (trén phai).
Hinh anh PET/CT axial (dudi trdi). Hinh anh PET/CT sagittal (dudi phai).
Céc miii tén xanh ddnh dau vi trf cdc co quan.
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BAN LUAN

PSMA 1&T la mét hoat chat méi &
Viét Nam, viéc ddnh dau phéng xa
PSMA véi dong vi phdt positron 1a
%Ga duoc tién hanh trong hotlab tai
bénh vién, do d6, viéc tién hanh ddnh
gid doc tinh don liéu va hinh anh phan
b6 cua dugc chat phéng xa **Ga-
PSMA I&T 1a can thiét trude khi tién
hanh 1am sang trén bénh nhan. PSMA
l1a tén goi dé chi chung mot nhém hoat
chat c6 kha ning danh dau phéng xa va
lien két ddc hiu véi thu theé PSMA
trén mang té bao ung thu tuyén tién
liét. Cau tric ctia hoat chat huéng dich
PSMA lan dau tién duoc tong hop va
danh gid vao ndm 2010 tai vién Johns
Hopkins [6]. Hai ndm sau d6, PSMA-
11 lan dau tién duoc téng hop boi
nhom nghién clru cua tac
Heidelberg va dén nam 2021 di duoc
FDA phé duyét sir dung trén 1am sang.
Tuy nhién, nhém tao phitc HBED-CC
trong PSMA-11 khong c6 kha nang
lién két voi cic ion phét xa B hodc o
trong diéu tri ("""Lu hay Ac), dan
dén sy thay doi trong cau tric ciia cht
dé tao ra cdc PSMA khédc nhu PSMA-
617 va PSMA 1&T [7]. Theo quy trinh
pha ché duoc dp dung, tong ham luong
PSMA I&T dugc stir dung trong mdt 16
pha ché 1a 40pg, ham luong nay dam

gia

bdo lidu tiém t6i da cua hoat chat vao
bénh nhan khong 16n hon 100ug va co

thé str dung phuong phap danh gid doc
tinh don liéu theo hudng din cia EMA
va OECD. Vi hoat chat PSMA 1&T &
dang khong danh dau phéng xa, cic
nghién ctru dd cho thiy khong cé bat
ky doc tinh nao & ngudng lidu 1én toi
412 pg/kg can nang, tuong duong 700
lan lidu tiém trén nguoi [4]. Trong
nghién ciru nay, chiing t6i tién hanh
danh gid doc tinh trén chudt thi nghi¢m
dugc tiém liéu phéng xa & muc gip
100 lan lidu tiém trén nguoi, twong
duong 70 mCi/kg cin ning. Két qua
cho thiy, trong tat ca céc chi tiéu lién
quan dén thé trang, cic théng sb sinh
héa, huyét hoc, ty 16 md - co quan, va
hinh 4nh giai phiu cta 16 chuot duoc
tiém duoc chit phéng xa liéu cao
khong c6 su khac biét so vai 16 chudt
ching duoc tiém nudc mudi sinh 1y,
ngoai trir ty 1¢ khdi lugng cia bang
quang cua 16 thir giéng duc cao hon so
voi 16 chung (p < 0,05) tai thoi diém
14 ngay sau tiém. Diéu nay c6 thé giai
thich do luwgng nuéc tiéu trong bang
quang cua chudt gitra hai 16 khic nhau,
dan t6i sy sai khdc thong ké vé khdi
luong. Panh gid anh huong trén mot s6
co quan dé bj tdc dong badi burc xa nhu
gan, than hay tay xuong, khong ghi
nhan sy thay doi déang ké ddi véi céc
chi s6 sinh héa nhu men gan, protein
hay chi s6 huyét hoc nhu hdng cau,
bach céu, tiéu céu, creatinine gitta 10
chudt chirng va 16 chudt thir. Bén canh
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d6, hinh anh mé bénh hoc ctia mau
gan, than 16 chung va 16 thu cling
khong cho thay cdc ton thuong vi thé
nghi ngod do anh huéng cia duge chat.
Két qua thé hién rang khong c6 sy anh
hudng cta duge chat phéng xa ¢ muc
lidu cao dbi véi cic co quan ndy trén
chudt thi nghiém tai thoi diém 24 gio
va 14 ngay.

Hinh anh PET/CT PSMA I&T trén
tho thi nghiém cho thay dic diém phan
bd duoc dong hoc cua dugc chit. Sy
tap trung cao hoat d§ phéng xa ¢ than
va bang quang cho thiy nudc tiéu la
con duong dao thai chinh cua dugc
chat ra khoi co thé, ciing twong ty nhu
cdc hoat chit PSMA khdc ddnh dau véi
dong vi ®®*Ga nhu PSMA-11 va PSMA-
617 [4]. Cic dugc chat phéng xa
PSMA dénh dau ®®Ga thuong st dung
cdc nhém chirc da acid mang nhiéu gdc
hydroxyl nhu HBED-CC, DOTA,
DOTAGA, do do, ¢ pH tu nhién trong
mdu, cic hoat chit nay sé& d& dang ¢
trang thai ion héa va bi dao thai chinh
qua con duong nudc tiéu [8]. Bén canh
d6, phan tir khdi cia PSMA I&T la
khoang 1500 Dalton, dé dang duoc loc
qua cau than va khong bi tdi hap thu &
6ng than. Su khac biét & cAu tric héa
hoc cua cdc PSMA c6 thé dan t&i khéc
nhau & con dudng thai trir. Vi du: "F-
PSMA-1007, do cdu tric khong bao
gém nhiéu nhém chirc phan cyc nhu
hydroxyl, ban chat ctia dn chét c6 tinh
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thin dau cao, nén con dudng thai trir
chinh 13 qua gan - mat, rat it phéng xa
tap trung ¢ than va bang quang [4].
Pic diém thai trir ndy s& gdy anh
huong dén su phét hién céc ton thuong
di cin nim gan cic co quan nay do
hiéu @ng che lap. Trén hinh anh
PET/CT, lach ciling 1a mdt co quan tap
trung nhiéu hoat d6 phéng xa, biéu
hién véi SUVmax 2,0, trong khi dé
hoat d6 phéng xa & gan khong dang ké
v61 SUVmax trong khoang 0,5. Hién
tuong nay nguoc lai voi hinh anh
PET/CT trén nguoi khi ca gan va lach
déu thé hién muc d6 hap thu SUVmax
cao [2, 4]. Trong mot ) nghién cuu
tién 1dm sang cia PSMA-617 va
PSMA I&T trén dong vat thi nghi¢m
lai cho théy sur hép thu cao hoat dd
phéng xa & lach va thap hon nhiéu lan
& gan, két qua nay twong tu véi hinh
anh PET/CT PSMA 1&T ma nhém
nghién ctru thu dugc [9]. C6 thé giai
thich do sy biéu hién sinh 1y cua thu
thé PSMA tai gan va lich & nguoi va
dong vat c6 su khac nhau déng ké. Do
cdu trdc phan cyc va ¢6 trang thai ion
héa, PSMA I&T khong thé di qua hang
rao méau ndo. Do d6, khong thu dugc
hoat tinh phéng xa ¢ nhu mo6 ndo dong
vat thi nghiém. Tuong ty ¢ cic md co
va xuong, do khong cé sy biéu hién
thu thé PSMA tai cc co quan nay, nén
hoat tinh phéng xa tai day chi tuong
ung véi mic SUVmax trong khoang
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0,2 - 0,4. Trong lam sang, céc ton
thuong di can xwong trén bénh nhén
ung thu tuyén tién liét c6 thé dugc phat
hién rat sém bdi PSMA PET/CT do su
tvong phan cao trong hdp thu phéng
xa. Trong mdt nghién cltru phén tich
16n trén hon 500 bénh nhan so sanh
truc tiép gitta PSMA PET/CT va xa
hinh xuong da chirng minh sy vuot trdi
cia ky thuat PET vé6i chat mang
PSMA dénh déu **Ga [10].

Mot co quan khdc c6é su biéu hién
ctia thu thé PSMA sinh 1y va dugc
quan sét thdy trén PSMA PET la tuyén
nude bot. Chiing t6i ghi nhan thy su
tap trung phong xa ¢ khu vyc ham va
miéng cua thd voi SUVmax trong
khoang 0,6 - 1,0, twuong Gng véi vi tri
clia tuyén nude bot. Hinh anh nay hoan
toan phu hop véi hinh anh PET/CT
trén nguoi [4]. Mot diém kh4 thd vi 1a
tuyén thuong than cta tho cé thé quan
sat thay dé dang trén hinh anh MIP va
hinh anh axial (Hinh 3); trong khi do,
tuyén thuong than trén hinh PET ¢
nguodi khé quan sit thdy hon do anh
hudng cua than. Dicu nay ching minh
rang c¢6 su biéu hién cao cua thu thé
PSMA sinh 1y tai tuyén thugng than
trén thd (Hinh 3).

KET LUAN
Dugc chat phéng xa PSMA I&T
danh ddu véi dong vi phdt xa positron
%Ga dugc san xuat trén hé thong tong

hop tu dong ITM theo ti€u chun co sé
cua Khoa Y hoc hat nhan, Bénh vién
Trung wong Quan doi 108 khong cho
thdy bat ky doc tinh ndo trén cic co
quan ciia chudt ciing nhu cdc thong so
sinh héa, huyét hoc tai hai thoi diém
danh gid 1a 24 gio va 14 ngay sau khi
tiém thudc v6i muc lidu gap 100 lan
lidu tiém trén nguoi (twong duong 10
mCi/kg can ning). Duoc chat phéng xa
“Ga-PSMA  1&T hinh
PET/CT trén tho thi nghiém sic nét, &
rang. Sy phan bd cia dugc chat phong

cho anh

xa phu hop véi su biéu hién sinh 1y cua
thu thé PSMA tai céc co quan cua
dong vat thi nghiém. Dugc chat phéng
xa ®Ga-PSMA I&T dam bao du tinh
an toan va chat luong dé c6 thé tién
hanh ghi hinh chan dodn trén bénh
nhan ung thu tuyén tién liét theo nhu
huéng dan cua cdc to chic Y hoc hat
nhan uy tin trén thé gidi.
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