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Tom tat

Muc tiéu: Bao cdo nay mé ta qua trinh nghién ctu danh dau khang thé khang nhan (ANA) véi
déng vi phong xa #™Tc dé diéu ché phuc hgp phong xa ™ Tc-ANA. Dua vao dac tinh sinh hoc cla
ANA, la kha nang di vao nhan va gan véi cac khang nguyén nhan, hgp chat *"Tc-ANA dugc nghién
ctiu dé thanh thudc phéng xa. Béi tuong va phuong phdp: ANA dugc gén véi *™Tc bang phuong phap
danh dau tryc tiép, dung thiéc clorua lam chat khi. Anh hudng ctia ham lugng cac chat tham gia phan
Ung, pH va thai gian phan Ung dugc khao sat. Phic hgp *®™Tc-ANA dugc ki€ém tra dé tinh khiét hoa
phéng xa, dé 6n dinh bang phuang phap sac ky I16p mdng. Két qua: Hiéu suat danh dau diéu ché *™Tc-
ANA dat hon 98% vai ham lugng khang thé la 100ug va hoat dé phong xa ca *™Tc 1a 5,0mCi, pH 7,4,
thai gian 15 phut & nhiét do6 phong. *"Tc-ANA ¢ d6 tinh khiét héa phdng xa trén 98% va 6n dinh trong
24 gid. Két ludn: #°™Tc-ANA thu dugc dat cac yéu cau dé dung trong cac nghién cuu tiép theo, va c6 tiém
nang Ung dung trong chup hinh céc khéi u dac.

Turkhéa: Khang thé khang nhan, dugc chat phong xa, ™ Tc-khang thé.

Summary

Objective: This paper describes the process of radiolabeling of antinuclear antibody (ANA) with **™Tc
to prepare " Tc-ANA. Based on the biological properties of ANA, which is the ability to enter the nucleus
and bind to nuclear antigens, the conjugation *™Tc-ANA was studied to be radiopharmaceutical. Subject
and method: Antinuclear antibodies were labeled with *™Tc by direct method using stannous chloride as
reductant. The labeling optimization such as reactant concentration, pH and time was conducted. *™Tc-
ANA were tested for radiochemical purity and stability using instance thin layer chromatography. Result:
The radiolabeling efficiency in the preparation of *"Tc-ANA was > 98% with 100ug ANA and the
radioactive of *"Tc was 5.0mCi under the condition of pH 7.4 and 15 minutes at room temperature. The
radiochemical purity reached 98% and stability for 24 hours. Conclusion: The collected ®™Tc-ANA meets
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the initial required criteria which could be used for preclinical evaluations and which is for potential use

in scintigraphy of solid tumor.

Keywords: Antinuclear antibodies, radiopharmaceuticals, *"Tc-antibodies.

1.Pat van dé

Khang thé khang nhan la cac immunoglobulin
phan Uing vdi cac thanh phan khac nhau cia nhan té
bao, dugc tach tir mau clda bénh nhan lupus ban dé
(SLE). C6 nhiéu loai khang thé ANA nhu anti-dsDNA,
anti-nucleosome, anti-histones, nhung da phan 60-
80% la dsDNA. Khi t&€ bao c6 tén thuong hodc ung
thu, nhan sé bdc 16 va ANA sé di vao nhan dé gan
véi khdng nguyén nhan [1, 2]. Vi vay, y tudng su
dung khang thé khang nhan trong nghién ctru phat
hién cac tén thuang va diéu tri ung thu da dugc mot
s6 tac gia dé xuat trong hon hai thap ky gan day [2,
3]. Vi du nhu khéng thé khang nhan don dong 3E10,
3D8, 5C6, 2C10, H241 va G2-6, trong do, 3E10 da thu
nghiém trén bénh nhan vai két qua an toan va hiéu
qua [1, 3]. Khi khang thé két hgp vai buc xa ion hoa
hodc hoa chat co thé lam tang nhay cdm vdi té bao
ung thu [1]. Khi gan véi phong xa tao thanh *™Tc-
ANA, phtic hgp tao cg hoi thic day cac nghién ciu
invitro va invivo dé diéu ché ra cac thuéc phong xa
mai, vi vdy ma ANA gan phong xa sé dugc st dung
trong nghién ctu va diéu tri cdc dang ung thu [3, 4].
Cac dong vi phéng xa nhu *"Tc, "I, *°Y, ’Lu gan
khang thé da dugc st dung an toan va hiéu qua trén
lam sang dé chup hinh chan doan va diéu tri. Déng
vi phong xa ®"Tc phat nang lugng gamma 140 keV
va thaoi gian ban ra 6,01 gio [5], khi danh dau véi
ANA tao thanh *"Tc-ANA thich hop dung trong xa
hinh chan doan (Hinh 1).
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Hinh 1. C4u tric phan tir " Tc-ANA
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Bao cdo nay trinh bay nghién ctu danh dau
khang thé khang nhan ANA véi déng vi phéng xa
#"Tc dé€ diéu ché *"Tc-ANA theo tiéu chi thudc
phong xa. Nghién ctu nay thanh céong c6 thé ap
dung dé chup hinh cac khéi ung thu dac (solid
tumor) nhu ung thu phdi, ung thu va, ung thu tuyén
tién liét, ung thu xuong bang ky thuat SPECT.

2. Déi tugng va phuong phap
2.1. Nguyén liéu, héa chdt

Khang thé ANA, 1,87mg/mL dugc cung cap béi
Cong ty Probactive Biotech, My. Béng vi phdng xa
#"Tc chiét tir may phat *Mo/*"Tc, dang Na*"TcO,
cb néng d6 phong xa 150-200mCi/mL, Vién Nghién
ctu hat nhan cung cap. Cac loai hoa chat nhu
NaH,PO,.2H,0, SnCl,.2H,0, NaOH 2M, HCl 2M, acid
ascorbic mua tir hang Sigma hoac Merck. Sac ky 1&p
moéng ITLC (Instant Thin Layer Chromatography),
Iglian, My. Mady phéng xa tu chup cyclone cdia hang
PerkinElmer.

2.2. Phuong phdp ddnh ddu ANA véi ddng vi
phéng xa **"Tc

Khang thé ANA dugc danh dau véi *™Tc bang
phuong phap danh dau truc ti€ép, dung thiéc (Il)
clorua lam chat kht. Lién két disulfide (S-S) trén
phan tir khang thé khit vé dang sulfhidryl (SH), dé
tao phurc véi "Tc trong méi trudng dém phosphat
0,5M, pH 7,4. D& t6i uu hoa quy trinh danh dau, cac
nghién cttu khao sat dugc tién hanh nhu sau: C6
dinh 100ug ANA, hoat d6 *™Tc la 5mdi, pH 7,4, thoi
gian danh ddu 15 phat, ham lugng clorua thiéc thay
déi tur 2, 10, 20, 30 va 40ug. C6 dinh 20 ug clorua
thiéc, hoat do *"Tc la 5mCi, pH 7,4, thai gian danh
dau 15 phuat, ham lugng ANA thay d6i tu 1, 10, 50,
100 va 200ug. St dung céng thiic 100ug ANA, 20ug
thiéc chlorua va 0 & nhiét d6 phong, khao sat hiéu
suat phan ung khi thay déi pH tir 3, 4,5,6,7,8 va9
V@i thai gian phan tng 15 phut va khi thay déi thai
gian phan ung 1, 5, 10, 15, 20, 25 va 30 phut véi pH
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7,4. Cac mau khao sat dugc phan tich bang sac ky
|6p méng ITLC, dung moéi aceton. DE diéu ché *"Tc-
ANA, cho vao chai phan ung theo thu tu la 200uL
phosphat 0,5M (pH 7,4), 1,0mg (534uL) khang thé
ANA, 200ug SnCl,.2H,0 va 1850MBq (50mCi) *"Tc.
Trén nhe va U 15 phut nhiét d6 phong, thém nudc
cat dé thé tich 5,0mL, diéu chinh pH vé 7,4. San
pham “"Tc-ANA dugc loc qua phin loc vé triing
0,2um, xac dinh néng dd phong xa va kiém tra do
tinh khiét hoa phong xa.

2.3. Phuong phdp kiém tra chdt luong

Do tinh khiét hoa phéng xa va dé 6n dinh:
Cham 5puL *"Tc-ANA 1én 3 bang sac ky I6p mong,
trién khai trong dung méi aceton thai gian 15 phut.
Cac bang sac ky dugc chup trén mdy phéng xa tu
chup cyclone. ®"Tc-ANA dugc nghién clru bdo quan
trong cac dung dich dém nhu phosphat 0,2M, pH 7,4
hodc nuéc mudi sinh ly c6 thém acid ascorbic, 0 &
nhiét d6 24°C va 4°C. D€ nghién cliu ddé 6n dinh
trong serum, cho HSA vao dung dich *"Tc-ANA
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(0,5mg/ml) U & nhiét do 4°C dén 24 gio. Thaoi gian
theo déi 6n dinh l1a 1, 3, 6 va 24 gid, phuong phap sur
dung la sac ky |6p mdng.

Xt ly sé liéu: S6 liéu khao sat dugc phan tich
bang phan mém Prism 8.4.3. Do tinh khiét hda
phéng xa dugc tinh bang phan mém OptiQuant 5.0.
Su khac biét c6 y nghia théng ké khi p<0,05.

3.Két qua

3.1. Két quad khdo sdt ham luong cdc chdt tham
gia phdn ing

Cac két qua khao sat cho thay, véi ham lugng
clorua thiéc 10ug tré 1én, hiéu suat danh dau dat
hon 98%, va hiéu suat danh dau dat cao nhat la
99% khi ham lugng clorua thiéc dat 20ug (Hinh
1A). Vi vdy, ham lugng clorua thiéc dugc chon la
20ug dé c6 hiéu suat gan dat t6i da > 95%, theo
Chuyén khado vé thuéc phong xa danh dau vai
#"Tc (Dugc dién My, USP 35).

Clorua thiéc (ug) | Hiéu suit (%)
2

10

90,91+0,88
98,98+0,94
99,59+0,60
98,67+0,56
98,34+0,89

20

30

40

ANA (ug) Hiéu suit (%)

1 55,46+1,27
10 88,66+2,37
50 98,74:+0,44
100 99,31+0,33
99,11+0,88

200

Hinh 1. Két qua khao sat ham lugng cac chat tham gia phan tng,
A. Khao sat ham lugng SnCl,.2H,0, B. Khdo sat ham lugng khang thé ANA.

Trén (Hinh 1B) cho thay véi ham lugng ANA tur
50ug trd |én, hiéu suat gan dat hon 98% tai pH 7,4,
ham lugng clorua thiéc la 20ug, hoat d6 *"Tc la
5mCi va thoi gian danh dau 15 phat.

3.2. Két qua khdo sdt pH va théi gian phan iing

V&i ham lugng khang thé la 100ug, clorua thiéc
la 20ug, hoat dé *™Tc la 5mCi va thai gian danh dau

15 phdat, hiéu suat gan dat han 99% & pH 7-8 (Hinh
2A). Cac chai phan tng & pH 3-6 ¢ mau trang duc,
c6 thé bi tia nhe do c6 su tao thanh Sn*. Chat khur
dung trong nghién ctru nay la chlorua thiéc lam
nhiém vu khi *"Tc’* vé *Tc* do vay hiéu suat gan
khéng cao 6 pH mién acid. Két qua khado sat thoi
gian (Hinh 2B) v&i ham lugng khang thé 1a 100ug,
clorua thiéc la 20ug, hoat d6 *™Tc la 5mCi va thdi
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gian danh dau tur 10 phut trg Ién, hiéu suat gan dat
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Hinh 2. Két qua khao sat pH va thai gian phan tng,
A. Khao sat pH, B. Khao sat thoi gian phan tng.

3.3. Két qua kiém tra dé tinh khiét héa phéng
xa va dé én dinh cia *"Tc-ANA

Do tinh khiét hoa phong xa cta phiic khang thé
ANA danh dau *"Tc dat han 98% (Hinh 3A). D6 thi
cho thay *"Tc-ANA nam & vi tri goc clia bang sac ky
Re = 0,1, #"Tc di chuyén téi vi tri R, = 0,9. P6 tinh
khiét hoa phéng xa cta *"Tc-ANA la 99,25 + 0,21%
(n = 6). BO tinh khiét héa phong xa cua *"Tc la
99,9% (Hinh 3B). K&t qua nghién ctru dé 6n dinh cho
thay *"Tc-ANA 6n dinh trong dém phosphat hodc
NaCl 0,9%. Bdo quan trong NaCl 0,9% & 4°C, d0 tinh
khiét hoa phong xa cla phuc la 96,26 + 1,33%, trong
khi bao quan & 24°C két qua la 94,76 + 0,62%. Tuong

tu, bdo quan *"Tc-ANA trong phosphat 0,2M tai
4°C va 24°C, sau 24 giG la 96,15 = 0,07 va 94,39 +
0,39%. D6 6n dinh ctia *"Tc-ANA trong HSA sau 24
gio & 37°C la 98,70 £ 0,02% (Hinh 4). Phuc dat chi
tiéu 6n dinh co6 thé dung trong cac nghién cuu tiép
theo. Qua trinh danh dau ANA véi dong vi phong
xa *"Tc dugc thuc hién trong méi trudng dém
phosphat 0,5M, pH 7,4, trong d6 100ug khéng thé,
20ug chat khr thiéc clorua va 5mCi **"Tc, thoi gian
danh dau la 15 phat 6 nhiét d6 phong cho hiéu
sudt danh dau cao nhat. Két qua thong ké trén 6 16
danh dau cho thay hiéu suat danh dau diéu ché
#"Tc-ANA 12 99,25 +0,21%.
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Hinh 3. A. D¢ tinh khiét héa phdong xa ctia ™ Tc-ANA,
B. D6 tinh khiét hoa phong xa ctia #™Tc, ITLC, do trén thiét bi phdng xa tu chup cyclone
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4. Ban luan

Ham luong khéng thé 100ug, 5mCi #™Tc, clorua
thiéc 20ug, pH 7,4, thoi gian tur 15 phat danh dau tré
lén cho hiéu suat téng hagp hon 95%, chiing té qua
trinh tao phuc cta khang thé véi dong vi phong xa
*"Tc dé dang xay ra. Viéc dung clorua thiéc dua trén
nhiéu nghién ctu trudc day, lién két disulphite (S-S)
sé dugc khir thanh nhém thiol (-SH) va gan dé dang
vGi déng vi phong xa *™Te. Cac nghién cdu tuong tu
cla Hui Tan va cdng su véi " Tc-bevacizumab co do
tinh khiét hoa phong xa la 98,22% [6], hoac *™Tc-
leukoscan d6 tinh khiét hoa phong xa > 99% [7].
*"Tc-ANA sau khi danh dau bén viing trong 24 gig,
do d6 c6 thé sit dung dugc dén khi ®"Tc phan ra
hoan toan (4 chu ky phan ra ctia *"Tc) tueng duong
vGi cac nghién ctru da céng bé [6]. Phic *"Tc-ANA
tao thanh véi hiéu suat cao trong mién pH trung
tinh do kha nang én dinh clia cac g6c -SH. Thai gian
gan cho thay phan t&r ANA ciing nhu céac khang thé
c6 thai gian phan tng tu 5 dén 15 phdat [6, 7). " Tc-
ANA 6n dinh trong dém phosphat chidia thém acid
ascorbic. Sau 24 gis do tinh khiét hoa phéong xa van
dat hon 95%. D& c6 thé st dung *"Tc-ANA, can ¢6
nhitng nghién clu tiép theo vé cac danh gia tién
lam sang nhu danh gia in vitro trén vai dong té bao
ung thu, phan b6 va dao thai sinh hoc trén chuét,
cling nhu cac danh gia liéu lugng phéng xa.

5. Két ludn

Nhém nghién ciu da thanh coéng trong viéc
danh dau khang thé khang nhan ANA véi #®™Tc tao
ra phiic hgp *"Tc-ANA. Nghién ctiu budc dau dat
dugc cac két qua téi uu vé qui trinh danh dau. Phic
hop c6 dd tinh khiét héa phéong xa cao, 6n dinh
trong cac diéu kién bao quan la dém phosphat hoac
nudc muéi sinh ly & 4°C, dap Ung chi tiéu co ban cta
mot thudc phong xa vé do tinh khiét hoa phéng xa
va do én dinh. ®"Tc-ANA ¢6 tiém nang Ung dung
trong chup hinh cac ung thu nhu ung thu xuong,
phdi, vu, tuyén tién liét. Tuy nhién, can phai c6 cac
nghién ctu sdu thém vé tiéu chuén chat lugng cling
nhu cac thi nghiém trén dong vat.
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