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Nghién ctru diéu ché phirc hop “'I-ANA va phén bé sinh
hoc trén chugt mang ung thu sarcoma-180

Studies on the preparation of BI_ANA conjugation and biodistribution
in sarcoma-180 tumor bearing mice
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Muc tiéu: Bdo cado nay mo ta quy trinh danh dau 'l véi khang thé khang nhan (ANA) dé diéu ché
phuc hgp phéng xa *'I-ANA dung trong nghién ctu chan doan va diéu tri ung thu. Khang thé ANA la
khang thé tu mién, c6 kha nang di vao nhan va gan véi cac chat trong nhan. Khang thé gén phong xa sé
dinh vi trong vung hoai tr trong khéi ung thu. Béi tuong va phuong phdp: ANA dugc nghién ctu danh
dau vai dong vi phong xa 'l bang phuong phap chloramin T véi cac khao sat vé ham lugng cac chat, pH
va thdi gian. "*'I-ANA dugc kiém tra do tinh khiét hoa phong xa, dd én dinh bang phuong phap dién di
trén gidy. Phan bo sinh hoc dugc thuc hién trén 30 con chuét mang khéi ung thu sarcoma-180. Két qua:
Hiéu suat diéu ché 'I-ANA dat 95,51 + 0,94% véGi ham lugng khang thé |a 200mg va hoat d6 phéng xa la
1,0mCi, pH 7,4, thai gian 5-10 phut & nhiét do phong. D6 tinh khiét hoa phong xa trén 98% va én dinh 16
ngay. Phiic hgp tap trung cao trong mé ung thu trén chuét sau khi tiém 24 git va duy tri dén 72 gio. Két
ludn: "'I-ANA dugc diéu ché thanh céng véi hiéu suat cao, 6n dinh dai ngay, la phiic hop phong xa ly
tudng cé tiém nang st dung trong cac nghién ctu diéu tri ung thu ac tinh.

Turkhéa: Khang thé khang nhan, phuc hgp phdng xa, ung thu sarcoma-180, *'I.

Summary

Objective: This report describes the radioiodination process of human antinuclear antibody (ANA) to
prepare *'I-ANA radiopharmaceutical used to studies in diagnose and treat cancer. The ANAs are human
autoimmune antibodies that are able to enter the nucleus and bind to substances found in the nucleus. The
labeled antibody will localize in necrotic regions within tumors. Subject and method: Antinuclear antibodies
were studied on the radiolabeling with iodine-131 using chloramine T methods by the labeling optimization
was conducted such as reactant concentration, pH and time. *'I-ANA were tested for radiochemical purity
and stability using paper electrophoresis. The biodistribution was evaluated in 30 tumor-bearing mice with
sarcoma-180 cancer cell line. Result: The results show that the radiolabeling efficiency in the preparation
of *"I-ANA was 95.51 + 0.94% with 200ug ANA and the radioactive of *'l was 1.0mCi under the condition
of pH 7.4 and 5-10 minutes at room temperature. The radiochemical purity reached 98% and stability for 16
days. The labeled compound was accumulated higher into the sarcoma tumor site after 24h injection and
was maintained until 72h. Conclusion: The "*'I-ANA was successfully prepared with high efficiency, long days
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stable and met the initial required criteria of radiopharmaceutical and which is an ideal radiopharmaceutical
for potential use in studies in malignant cancer treatments.
Keywords: Antinuclear antibodies, radiopharmaceuticals, sarcoma-180, '*'l.

1.Pat van dé

Hién nay, khang thé dugc dua vao st dung chan
doan va diéu tri lam sang da phan la cac khang thé
c6 cd ché ngoai bao [1]. BSi véi khang thé khang
nhan ANA, khang thé nay c6 & bénh nhan lupus ban
dd (SLE) dugc cac nha khoa hoc dé nghi nhu la
khang thé c6 tiém nang st dung trong diéu tri. Nhg
cd ché ndi bao nhu la khd nang dam xuyén vao nhan
va lam dat gdy DNA [2]. C6 nhiéu loai khang thé
ANA nhu anti-dsDNA, anti-nucleosome, anti-
histones, nhung da phan 60-80% la dsDNA. Vai tro
sinh ly bénh ctia ANA trong bénh SLE chua rd rang.
N6 doi khi con xem nhu la déc tinh cho té bao lanh,
khi ma té bao c6 tén thuang hoac bi bénh, nhan sé
boc 16 va no sé tan cong [1, 3]. Cac nghién ctru gan
day vdi cac khang thé tu mién cho thdy phdi hgp véi
buc xa ion hoa hodc hda chat c6 thé lam tang nhay
cam véi té bao ung thu. Viéc gan véi phdong xa clia
ANA tao co héi thic ddy cac nghién ctu invitro va
invivo v&i ANA va diéu ché ra cac thuéc phéng xa
mgi, sir dung trong nghién cttu va diéu tri cac dang
ung thu [4].

Nhirg nam gan day khang thé gan dong vi
phong xa nhu "'l, *°Y, 7Ly, *"Tc da dugc st dung
vGi nhiéu thanh céng, an toan va hiéu qua trén lam
sang dé chup hinh chdn doén va diéu tri [5]. D€ dua
ANA vao nghién ctu Uing dung lam sang, viéc gan
vGi chat phong xa cia ANA mé& ra cd hdi cho cac
nghién cttu diéu ché ra cac thudc phong xa mai, d6
la 'I-ANA st dung trong nghién ctu va diéu tri cac
dang ung thu, dac biét la cac khéi ung thu dang dac
nhu ung thu phdi, ung thu vi, ung thu tuyén tién
liét, ung thu xuong. Trong bdo cdo nay, ANA gan véi
déng vi phong xa 'l tao thanh "'I-ANA. Phuc hop
gan phong xa dugc ki€ém tra chat lugng va nghién
ctu phan bé sinh hoc trén chuét mang khéi ung thu
Sarcoma-180.

2. Péi tugng va phuong phap

Nguyén liéu, héa chdt: Khang thé ANA,
1,65mg/ml, Probactive Biotech, USA, "'l dang Na™'l,

nong dé phéng xa 3,7-7,4GBg (100-200mCi)/ml,
hoat do riéng 222GBg/mg, Vién Nghién cdu hat
nhan. Té bao Sarcoma 180, ATCC-TIB-66, chudt
Swiss, Vién paster. Cac hoa chat chloramin T, natri
metabisulphit, natri hydrophosphat, natri
dihydrophosphat, hang Sigma, My. Thiét bi st dung
la mdy phéng xa tu chup Cyclone PlusPhosphor
Scanner, hang PerkinElmer.

Phuong phdp ddnh ddu khdng thé ANA véi dong
vi phéng xa "'I: Dung phuong phéap chloramin T
(ChT), trong méi trudng dém phosphat 0,5M, pH 7,4
va nhiét d6 phong [6, 7]. Cac mau khao sat dugc
phan tich bang dién di trén gidy Whatman No.1,
dung méi phosphat 0,25M, pH 7,4. Cac nghién clu
khao sat vé ham lugng cac chat nhu Chloramin T
dugc khao sat tir 1, 5, 10, 20, 40 va 80ug cung vdi
100ug khang thé ANA, 1,0mCi ™'l, pH 7,4 va thai
gian 15 phut & nhiét d6 phong. Khdo sat ham lugng
khang thé ANA tir 10, 100, 200, 400, 800 va 1000ug
vGi ChT 1a 20ug, 1,0mCi 'l, pH 7,4 va thoi gian danh
dau 15 phat & nhiét d6 phong. Khao sat pH tir 4, 5, 6,
7,8 va 9 véi 100ug khang thé 20ug ChT va 15 phut &
nhiét d6 phong. Thai gian phan Ung khao sattu 1, 5,
10, 20, 30 va 60 phut véi 100ug khang thé 20ug ChT
& nhiét d6 phong. Sau dé tach "'I-ANA qua cot
sephadex. D& diéu ché "'I-ANA, 2,0mg khang thé
dugc danh dau vai 10,0mCi *'l, 0,2mg Chloramin T,
pH 7,4, thaGi gian 5-10 phut, nhiét d6 phong. Phuc
P1I-ANA nap qua cot sac ky loc gel sephadex G25.
Hon hop phuc dugc tach khoi nhau dung chat rua
giai la NaCl 0,9% hoac dém phosphat 0,2M, van toc
rifa gidi la 30cm?/gid. "'I-ANA dugc loc qua phin loc
v6 tring 0,2mm dé st dung.

Phuong phdp kiém tra chdt luong:

Do tinh khiét héa phdng xa: Cham 5ul 'I-ANA
Ién bang dién di, dung moéi phosphat 0,025M, thdi
gian 60 phut, ldy ra dé kho va quét trén may phéng
xa tu chup Cyclone, tinh két qua bang phan mém
OptiQuant 5.0.
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D6 6n dinh: Mau "'I-ANA sau khi danh dau va
tinh ché, bdo quan trong cac dung dich phosphat
0,05M, pH 7,4, NaCl 0,9%, c6 thém acid ascorbic
0,6% va albumin 0,05%. Sau cac khodng thoi gian tu
2 dén 16 ngay, "'I-ANA dugc phan tich bang
phuong phap dién di.

Nghién ciu phdn bé sinh hoc:

Té bao Sarcoma 180 dugc nudi cdy trong moi
truong RPMI, sau 9-10 ngay, té bao thu dugc co
nong dé 10’ t& bao/ml. Tiém vao dui phai méi con
chuét 1x10° té bao. Chuét dugc nudi 10 ngay cho
dén khi khéi u dat kich thuéc u tlr 15-20mm, chia
chudt méi nhdm 5 con, Tiém "'I-ANA vao tinh mach
dudi chudt, s6 lugng 30 con, liéu tiém mét con la
100uCi/100pl. Sau khi tiém 1, 6, 24, 48, 72 va 168 gid,
chuét dugc gdy mé va mau mau dugc thu bang cach
hat qua tim. M chuét, thu 18y cac mé nhu mau, gan,
than, lach, da day, phdi, tuyén giap, khéi u va dudi,
do trén phé ké gamma Canbera.

Xt ly s6 ligu: Cac so liéu dugc phan tich dung
phan mém Prism 8 va tinh d6 tinh khiét héa phong
xa bang phan mém OptiQuant 5.0. Sy khac biét cd y
nghia théng ké khi p<0,05.

3.Két qua

Két qua khdo sdt ham lugng cdc chdt tham gia
phdn ung: Cac két qua khao sat cho thay, véi ham
lugng ChT la 1, 2, 5, 10, 20, 50ug hiéu suat gan dat
lan luct la 89,43 + 1,15, 92,61 + 1,13, 96,52 + 1,32,
96,74 + 2,84, 95,67 + 2,56 va 94,42 + 2,32. Vi vay,
ham lugng ChT dé diéu ché "*'I-ANA dugc chon la 5-
20ug dé cé hiéu suat gan dat t6i da >95%. Két qua
khao sat ham lugng ANA cho thay véi 2ug ANA, hiéu
suat gan dat 61,34 + 3,23% va hiéu suat gan la 95,13
+ 1,11% khi ANA la 200pg. Khi ham lugng ANA dat
tur 10ug trd 1én 200ug, hiéu suat gan dat hon 95%
(Bang 1).

Bang 1. Két qua khao sat diéu ché *'I-ANA (n =3)

ChT Hiéu suat ANA Hiéu suat Hiéu suat Théi gian Hiéu suat
(ng) (%) (ng) (%) PH (%) (phut) (%)
1 89,43 +£1,15 2 61,34 +£3,23 4 90,34 £ 2,56 1 95,18 £2,22
2 92,61+1,13 10 95,21 +245 5 91,22 +£2,32 5 95,23 £ 2,81
5 96,52 + 1,32 20 9522+ 1,34 6 95,15+ 1,28 10 95,54+ 1,34
10 96,74 £ 2,84 50 9542 +1,83 7 9532+1,12 20 9523+1,18
20 95,67 £ 2,56 100 95,18+ 1,12 8 94,89 £ 1,65 30 94,93 £ 1,54
50 94,42 + 2,32 200 95,13 £ 1,11 9 93,24 +£2,23 60 90,43 £ 3,29

Hoat d6 "'l va ham lugng ANA trong thi nghiém
dugc chon la TmCi va 200ug, tuong duong 1,31 va
1,32nmol/L. Do vay, ty 1& mol gitia "'l va khang thé
la 0,99. Hiéu suat danh ddu dat trung binh la 95,51%,
do d6 s6 nhdm gan "'l trén phan ti khang thé Ia
0,94, c6 y nghia ~1 nguyén t 'l gén trén 1 phan tu
khang thé [6].

Két qua khdo sdt pH va thdi gian: Hiéu suat gan dat
cao > 95% trong mién pH tur 6-7 va thai gian 1-20
phuat & diéu kién ¢6 dinh 100ug khang thé 20ug ChT
va nhiét dé phong. Thai gian lau hon c6 thé do phan
tl oxy héa lam thay d6i nhe hoat tinh cia khang thé
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hoac lam hdng mét s6 cau truc clia khang thé, vi vay
thai gian phan ting dugc chon la 5-10 phut.

Két qua tdch "'I-ANA qua c6t sdc ky sephadex:
Phuic P'I-ANA thu qua cét sac ky loc gel sephadex tai
phan doan 4-6ml va "'l ty do thu dugc tai 8-10ml
trong diéu kién cac chat rla giai la NaCl 0,9% hoac
phosphat 0,2M. Hiéu suat tach dat > 95% (Hinh 1A).
Cau tric phan ti *'I-ANA minh hoa trong hinh 1B.

Két qua kiém tra chat luong: Do tinh khiét hoa
phéng xa clia phuc danh dau dat hon 98% dat chi
tiéu chat lugng theo Dugc dién My USP 35, chuyén
khao 3524-3525. D6 thi cho thay phic *'I-ANA nam
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& vi tri goc clia bang sac ky R, = 0,1, con "'l ty do sé
di vé ngon R;= 0,9 (Hinh 1C). *'I-ANA 6n dinh trong
dém phosphat 0,05M hoac trong NaCl 0,9% chua
thém acid ascorbic cho dén 16 ngay, bao quéan & 4°C
hoac -20°C, d6 tinh khiét hoa phéng xa dat han 98%
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Hinh 1. Diéu ché va kiém tra chat luong *'I-ANA, A. D6 thi tach phan doan "*'I-ANA qua c6t loc gel sephadex,
B. Cau tric phan tir '*'I-ANA, C. D6 tinh khiét hoa phéng xa 'I-ANA, D. D6 6n dinh *'I-ANA theo thai gian.

Toém lai, qua trinh khao sat danh diu khang thé
ANA vGi déng vi phéng xa 'l dugc thuc hién bang
cach 6 dinh cac yéu té, chi thay d6i 1 yéu t6 can
khao sat, muc dich 1a dé chon luong téi uu. Két qua
t6i uu dugc chon 1a 200ug khang thé, 10ug ChT va
1,0mCi "I, thoi gian danh dau la 5-10 phut & nhiét
do phong. Két qua thong ké 6 16 danh dau cho thay
hiéu suat danh dau diéu ché ™'I-ANA la 95,5 +
0,49%, ty 1& mol "'I/ANA la 0,99.

Két qua phén bé sinh hoc "'I-ANA: Mot gid sau
khi tiém "'I-ANA trén chudt mang khéi u sarcoma
180, phtic hop phong xa tap trung nhiéu trong mau
va trong cac mo. Sau khi tiém 6 gid va 24 gid, c6 su
tdp trung clia khang thé gan phéng xa trong mé
ung thu, ching té rang "'I-ANA di dan vao trong

khéi u. Khang thé gén phong xa tuan hoan trong
mau, trong mé va trong khoi u. Sau 24 va 48 gig, *'I-
ANA tap trung nhiéu trong mé ung thu, cao hon cac
mé khac, nhung phan bé con cao trong mé gan. Vao
thoi diém 7 ngay, phan b6 phéng xa trong cac mé it
hon, vi ¢6 su phan ra vat ly cta chat phéng xa va dao
thai sinh hoc cla "'I-ANA ra khéi co thé. Phan bé
trong khéi ung thu dugc chia 2 phan, phan nhan
ung thu va phan vé ung thu. Phan vo co su tap
trung phéng xa cao haon sau khi tiém va sau d6 c6 su
phan bé trong nhan ung thu cao dén 3 ngay (Hinh
2). Tuy nhién, ton dong trong gan van con. Dao thai
P'-ANA ra khéi mau sau 72 gid, dugc tinh bang
dong hoc bac 1, moét ngan, dung phan mém
GraphPad Prism 8.
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Hinh 2. Phan b6 *'I-ANA trén chudt mang khoi ung thu Sarcoma-180
4. Ban luan trong khoi u sau khi tiém 24 giG va duy tri dén 3

Khang thé ANA dugc chiing minh 1a ¢6 thé danh
dau vai déng vi phong xa 'l dé diéu ché "'I-ANA.
Hiéu suat gan dat trung binh la 95,51 + 0,94%. So
sanh véi cac nghién clu tuong ty, hiéu suat gan la
96,21 + 23% [4] hodc 91,8 = 3,6% [5] hoac > 95% [6]
vGi ham lugng chloramin T la 20-50ug dé oxy hoa
185-370MBq "'l [5], lugng chat oxy hoa phu hop va
khéng lam anh hudng dén hoat tinh cia khang thé.
Phuic 'I-ANA dugc tinh ché qua cét loc gel dé loai
bd luong thua iodine va chloramin T trong san
pham. Tai pH 7,4 va thdi gian tir 5 phut danh dau trg
di ching t6 qua trinh tao phic cta dong vi phéng
xa "'l véi khang thé xay ra nhanh. S6 nhém gan cla
1l trén phan ti khang thé tinh dugc la 0,94, ty lé
nay thich hgp va tranh dugc su xa phan xay ra, bdo
vé dugc phan ti khang thé. Cac nghién cdu tuang
tu 1a 0,95 [6] va 0,90 [7] véi 'I-nimotuzumab. Két
qué phuc ™'I-ANA thu dugc ¢ do tinh khiét hoa
phong xa hon 98%, va phiic bén dén 16 ngay, tuong
duong véi cac nghién ctiu da cong bo [6, 7]. Phan bé
sinh hoc trén mé hinh chudt mang khéi ung thu
sarcoma 180 cho thdy su tap trung "'I-ANA cao
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ngay. Ngoai ra, su tap trung trong mé gan, than,
trong mau cao trong thaoi gian dau sau khi tiém. Sau
do c6 su dao thai ra khoi mau va hgp chat danh dau
dugc bai tiét qua than. D€ co thé st dung "'I-ANA,
can c6 nhiing nghién ctu sau hon vé cac danh gia
tién 1dam sang nhu danh gia trén vai dong té bao ung
thu, ciing nhu cac danh gia liéu lugng phong xa.

5. Két ludn

Khang thé ANA da dugc nghién ctu thanh cong
tai Vién Nghién cttu hat nhan, danh dau véi dong vi
phong xa "'l tao ra phuic hgp 'I-ANA va kiém tra
chat lugng. Cac két qua budc dau la quy trinh danh
dau t6i uu, ham lugng ANA la 200ug, 10ug ChT va
1,0mCi "'l, thoi gian danh dau 5-10 phut & nhiét do
phong, hiéu suat gan dat hon 95%. Phic hogp mién
dich phéng xa c6 d6 tinh khiét héa phong xa cao >
98%, 6n dinh, dap Ung cac tiéu chi vé dugc chat
phong xa. P'I-ANA phan bé trong mé ung thu cao
hon cac mé khac. Phiic hgp "'I-ANA cé tiém nang
Ung dung trong diéu tri cdc ung thu dang dac nhu
ung thu xuang, phdi, vd, tuyén tién liét. Tuy nhién,
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can khéc phuc nhugc diém tap trung trong gan va
phan bo trén mo hinh cac ung thu khac.
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