, _ NGHIEN CUU BANH GIA TIEN LAM SANG
CUA PHUC MIEN DICH PHONG XA ™'I-RITUXIMAB TREN BONG VAT THi NGHIEM

MAI TRONG KHOA', NGUYEN TH| THU?, TRAN DiNH HA"
vO THI CAM HOA?, NGUYEN THI KHANH GIANG?

TOM TAT

Diéu tri phéng xa mién dich la phuong thire chira
ung thw ¢ trién vong cao vé&i hiéu qué Iam sang ré
rét, da dwoc trng dung trong thap nién qua. Khang
thé danh déu phdng xa ™'I-rituximab diing trong diéu
tri u lympho bao B ac tinh khéng Hodgkin d& duoc
nghién ctru didu ché trong nuéc. Nghién ciru tinh an
toan cta "' I-rituximab 1a mét trong nhiing dédnh gid
tién 1&m sang quan trong caa thubc phéng xa.Trong
béo cdo nay, "' I-rituximab duwoc nghién cteru phan bd
va dao thai trén 30 con thd thi nghiém, ndng trung
binh 2,3 kg. Véi day liéu tiém tir 500 uCi, 1000 uCi,
1500 uCi, 2000 uCi va 5000 uCi méi con, thé duoc
danh gia tinh trang toan than, céng thirc mau, chire
ndng gan than va danh gia mé bénh hoc gan, than.
Thé thi nghiém duoc chup xa hinh phan bé thuéc trén
mdy chup cat I6p dién todn phét photon don (SPECT)
va qué trinh dao thai thubc ra khdi co thé ciing duoc
dénh gia. Thwc nghiém cho thdy ''I-rituximab 4
duoc chat phéng xa tudn theo cdc yéu cdu thudc
phdng xa va ly twéng ding trong diéu tri mién dich
phdng xa trén Iam sang.

Ttr khéa: ung thw, phdng xa "' I-rituximab

STUDY ON THE PRECLINICAL EVALUATION OF
RADIO-IMMUNOCONJUGATION  "*'I-RITUXIMAB  IN
ANIMALS

SUMMARY:

Radioimmunotherapy has become a highly
promising oncologic therapeutic modality  with
established clinical efficacy which has applied in the
last decades. Labelled monoclonal antibody of "'I-
rituximab using in the treatment of B cell non
Hodgkin’s Lymphoma (NHL) could be in house

NGUYEN LINH TOAN?, HO ANH SON?
"“Bénh Vién Bach Mai, Ha N6i
2Vién Nghién ciru hat nhan, Pa Lat
*Hoc Vién Quéan Y 103, Ha NGi

research and development. The study on the safety
assessment is one of the importance steps of the
preclinical evaluations of radiopharmaceuticals. In
this report, the labelled rituximab has test for
biodistribution and clearance in 30 normal rabbits, 2.3
kg weight every rabbit. Experiment animals were
assessed for physical examination, changes in CBC,
liver functions, and histological examinations of liver
and kidneys after injection range of dose 500 uCi,
1000 uCi, 1500 uCi, 2000 uCi and 5000 uCi of "*'I-
rituximab. The whole body imaging of rabbits using
Single Photon Emission Computed Tomography were
performed and the clearance of "*'I-rituximab from the
bodies were also evaluated. The results of the
experiments show that ™' I-rituximab is complying with
requirements for radiopharmaceuticals, ideal for
radioimmunotherapy in clinical.

Keywords: Radioimmunotherapy, ''I-rituximab,
preclinical evaluations, radiopharmaceuticals

MO DAU

Trong nhitng ndm qua, cac nghién ctru didu ché
phtrc mién dich phéng xa ™'l-rituximab va cac danh
gi4 tién lam sang cho didu tri nhdm dich ung thw
lympho bao B khéng Hodgkin (NHL) da dwoc thuc
hién 1&n dau tién & Viét Nam. Nghién ctru danh gia
tién l1am sang cla phirc khang thé gén phéng xa la
bwéc quan trong trong cac nghién ctru thudc phong
xa dung trong diéu tri [1]. Trong thap nién qua, trén
thé gioi, phirc hop mién dich phéng xa "®'I-rituximab
chtra khang th& don dong khang CD20 danh dau
ddng vi phong xa 'l 1a mét trong nhitng duoc chét
phéng xa dwoc st dung cé hiéu qud trong diéu tri
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NHL [2]. Khang thé don dong rituximab thwc hién
chirc nang nh&dm dich Ién khang nguyén d&c hiéu
CD20 trén t& bao ung thw lympho B [3]. Bén canh
chtrc néng tiéu diét t& bao ung thw theo cac co ché
sinh hoc [4], khang thé don dong sau khi danh dau
phéng xa '*'I-rituximab tim dén va diét t& bao ung thw
theo co ché blrc xa ion hoa [5]. V&i thoi gian ban ra 8
ngay, phat tia gamma véi nang lwong 364 keV va tia
beta v&i nang lwong trung binh 1a 192 keV, "'l 1a
ddng vi phéng xa ly twéng cho viéc chup hinh va diéu
tri bénh NHL khi gén v&i phan ti khang thé rituximab
[5]. Trong bao cao nay ching téi trinh bay cac
phwong phap danh gia tinh an toan cda phirc hop
mién dich "'l-rituximab trén déng vat thi nghiém,
danh gia phan bé va dao thai thubc, két qua thu dwoc
la s6 lieu tham khdo cho nghién ctru dinh lidu cho
pha didu tri Iam sang.

PHUONG PHAP NGHIEN CUrU

Nguyén liéu, hoa chat: Bong vi phéng xa
dang Na'®'l san xuét tai Vién Nghién ciru hat nhan,
ndéng dd phong xa 200 mCi/ml. Khang thé don dong
khang CD20 rituximab, mua t&» hdng Roche. Cot sac
ky loc gel Sephadex G25 (pharmacia) mua tir hang
Amersham Bioscences. Hoa chét lodogen (1,3,4,6-
tetrachloro-3alpha,6alpha-diphenylglucoluril), Sigma
Aldrich. Thiét bj s& dung la may SPECT ECAM,
Siemens (My), may Bioscan, may do phoéng xa
Capintec, may xét nghiém huyét hoc tw dong, chup
hinh vi thé t& bao. Thé 30 con, trong lweng trung binh
2,3 kg.

Phwong phap danh dau phéng xa va kiém tra
chét lwong: Phirc mién dich phéng xa '*'l-rituximab
dwoc didu ché tai Vién Nghién ctru hat nhan theo
phwong phap iodogen véi hoat d riéng 1 mCi/mg
dung trong diéu tri 1am sang. Céac dac trung san
pham '*'|-rituximab nhw sau, bang 1:

Bang 1: Tém tat chi tiéu chat lwong cua
rituximab

131|

131| _

1000 uCi, 1500 uCi, 2000 uCi va 5000 pCi '*'I-
rituximab mdi con, thd dwoc cb dinh trén gia do, gay
mé bang thiopental liéu 50mg/kg can n&ng. Sau do,
chup xa hinh SPECT céac 16 thé da tiém, tbc d6 10
cm/ phat, d6 phan giadi 256 x 1024 pixel tai cac thoi
didm sau tiém 1gi®, 6 gior, 24 gio, 48 gid, 72 gior va 8
ngay. Dao thai thubc dwoc tinh theo sb liéu hoat do
tbng trén may SPECT theo thdi gian tirng con thd va
ting thoi diém ghi hinh.

Phwong phap danh gia cac chi tiéu huyét hoc
va sinh hoa: Méi thé dwoc lap phiéu theo déi. Cac
chi tiéu theo déi bao gdm:

- Tinh trang toan than, trong lwong thd, nhiét do
co thé, kha nang an ubng, phan. Tinh trang nhiém
déc nhiém khuén. Ty 1& séng/chét.

- Kidm tra c6ng thirc mau: trude khi tién hanh thi
nghiém va sau 3 ngay, danh gia céac bién ddi théng
s6 vé& hdng cau, bach cau va tiéu cu.

- Danh gia cac chi sé sinh héa chirc nang gan,
than: trwdc khi tién hanh thi nghiém va sau 3 ngay va
sau 8 ngay, gébm céc bién d6i vé néng dd SGOT,
SGPT bang phwong phép quang déng hoc do hoat
tinh enzyme.

Sau két thic thi nghiém, thé dwoc gay chét béng
gay tdc mach nao bang khdng khi tiém tinh mach.
Tién hanh mé l&y mé gan va than, cb dinh trong
formon, chuyén dic trong paraphin, sau d6 cét
nhudm tiéu ban mé bénh hoc bang Hemalium-Eosin.
Céc tiéu ban dwoc doc dwéi kinh hién vi quang hoc
dd phéng dai 10x va 40x. Danh gia bién dbi vé vi thé
mé gan va than nhw thay dbi v& t& bao, mach mau.

X& Iy két qua: S6 lieu dwoc x& Iy théng ké bang
phan mém SPSS 16.0.

KET QUA VA BAN LUAN

Két qua nghién clru phan bé va dao thai
rituximab

'¥l-rituximab trwdc khi tiém trén thd cé do tinh
khiét héa phong xa dat hon 99%, db thi dién hinh
quét bang '*'I-rituimab nhw sau (hinh 1):

131,

Cours

w2 B -rituximab

Phwong phap nghién ctru phan bé va dao thai:
Tiem "3'l-rituximab vao thé theo cac liéu tlr 500 uCi,

|
San pham, chitiéu]| Chét lvong Phuong phap ]
3T|-rituximab 5,0 mCi/ml lodogen [6] 1
L oia . Hoat d9 phéng xa/ i
Hoat d6 riéng 1,00 mCi/mg rituximab (mg) {
Theo DBVN IV, Phu b
pH 6,5-7,2 luc 6.2 [7] ]
o kL HPLC, sac ky lép i
Bo “ﬂg:h'i;hoa >98,0% | mong TLC, TCC, séc )
phong xz ky gidy, dién di
. . X DO ph6 gamma béng oo s00 1000 1500 2000 mm
Do tinh khiét hat 2 % c
P >99,9% pho ké gamma Hinh 1: D6 tinh khiét hoa phéng xa cta "®'I-rituximab
nhan phong xa ORTEC® DSPEC jr™ ' phong X2
D6 v6 khuan Pat ;‘ﬁfpg;‘:gg'g e Db thi (hinh 2) cho thay phic *'I-rituximab dat
Noi doc to vi 3 EU/ml DDVN IV. !Phu luc tiéUMChl' ve q@ ti[‘lh khiét héaA phong xa trong ca}c
khuén < m 13.2,[7] nghién ctu tién lam sang. Phan bd thudc trong cac

co quan trén tho thi nghiém dwoc ghi hinh theo thoi
gian, nhw hinh chup SPECT dié&n hinh sau day:
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B1-tituximab,
5000 uCi, 72 gidr

31]-rituximab,
500 mCi, 72 gidr

BIrituximab,
1000 UCi, 72 gidr

B31L.rituximab, Bl-rituximab,

1500 uCi, 72 gi 2000 pCi. 72 gid

Hinh 2: Chup hinh phéng xa mién dich ''I-
rituximab trén tho

Két qua cho thay v&i mic liéu phong xa tor 500
uCi 1a lidu déng hoc. Cac birc anh st dung ky thuat
chup hinh nhap nhay mién dich
Radioimmunoscintigraphy (RIS) trén may SPECT cho
thdy phan bb va dao thai cia thudc dung theo kiéu
didu tri mién dich phéng xa. Muc dich chi yéu cua
ther nghiém 1a nghién ctru phan bd cuta thubc trén hé
thédng cac co quan trong co thé theo thdi gian lwu
cta thuédc, 1am lidu do tham trwdc diéu tri. Dén murc
liéu 5000 uCi la lidu diéu tri cao gép 2 lan so véi lidu
ti da cho phép trén nguoi cia "'l [8] tinh theo trong
lwgng co thé déng vat 1a 2,3 kg. Qua cac birc &nh
chup st dung k¥ thuat chup hinh nhap nhay mién
dich (immunoscintigraphy) trén may SPECT ECAM -
Siemens cho thdy phan bb va dao thai cia thubc
ding theo kiéu diéu tri mién dich phéng xa. Phan bé
cta thudc da phan anh chinh xac tinh dinh vi déc
hiéu cta khang thé khang CD20 trong hé twdi mau
cao hon cac phan khéac trong co thé. Hon niva, tham
khdo céac sb liéu an toan tién l1am sang, gia tri LDs,
dwoc dién dat la do doc té cap tinh cia "'l theo
dwdng udng vao trong co thé. Gia trj nay 1a 1000
mg/kg trong lwgng & chudt va 760 mg/kg trong lwgng
& ché [8]. Vi hoat do riéng ctia ™'l téi thiéu 1a 1
GBag/ug, nén ham Ilwgng lod da tiém cho thé cyc dai
la 5000 uCi s& khéng vuwot qua 0,185 GBq, chi bang
0,0092% so voi gia tri cwc dai & chudt va 0,012% &
cho. Do vay, "'|-rituximab vai liéu cuc dai trong thi
nghiém la xem nhw an toan cho thi nghiém. Qua trinh
dao thai "*'I-rituximab theo th&i gian dwoc tom tat
trén dd thj sau (hinh 3):

Dién bién nhiét do:

—+—L{Bu5000uCi
—8— L2y 2000 uCi

—A— LiBu1500uCi

LiBu1000 uCi

—&— Li2u500 uCi

0 20 10 60 80 100 120 140 160 180 200
Théi gian (gie)

Hinh 3: Dao thai ™*'l-rituximab trén thé sau khi tiém
déen 8 ngay

Do thi thay réng trong ngay dau tién khodng hon
30-40% lidu tiém tap trung trong mau. Trong 3 ngay
tiép theo thudc dao thai dan, khéng qua nhanh hoac
qué cham. Sau khoang 120 gid, thuéc dwoc dao thai
hoan toan ra khéi dong vat thi nghiém.

Tinh trang toan than: Nghién ctru trén 30 thd
khde manh, quan sat toan trang déng vat sau tiém
tinh mach '*'I-rituximab, khéng phat hién thay co
biéu hién kich thich, co giat, tiéu chay...Thé &n ubng
tbt va nhanh nhen, Khéng c6 sw dién bién khac biét
vé tinh trang toan than gitra 6 nhém nghién ctu. Dign
bién can nang khéng co6 su thay ddi gi theo biéu dd

sau (hinh 4):
Kg
250
¥ ¥ ¥ —X .
230 N N X —e— D chimg
I S e+ —8—05nCi
210 = 1 mCi
1.90 1.5 mCi
——2nCi
1.70 £ i
150

Ngay 0 Ngay 3 Ngay 5 Ngay 8
Hinh 4: dién bién can nang cua thd trong qua trinh thi
nghiém

D4 thj cho thay sau tiém trong lwong thd tang déu
trén c& 6 nhém thi nghiém. Tuy nhién, két qua trén
khdng c6 sw khac biét c¢6 ¥ nghia thdng ké vé suw bién
ddi trong lwong ctia cac nhém thé véi p>0,05.

Da va l6ng cua thé tham gia thé nghiém kha déng
déu va khde manh. Kha nang &n rau, théc binh
thwong. Thé hién qua d6 1a can néng kha déng déu
gitra cac nhém thd, khdng co biéu hién st can.

Bang 1: Dién bién nhiét do (t°C) ctia thd trong qua trinh nghién ctru ( X+SE), n=5

Nhiét do (t°C)

Ngay Déi chirng 0,5 mCi 1 mCi 1,5 mCi 2 mCi 5 mCi P
Ngay 0 38,9+0,54 39,2+0,43 39,3+0,14 39,5+0,17 39,4+0,09 39,3+0,14 >0,05
Ngay 1 39,2+0,11 39,4+0,37 39,9+0,08 39,5+0,34 39,9+0,11 39,2+0,29 >0,05
Ngay 2 38,9+0,29 38,7+0,16 39,2+0,12 38,6+0,45 39,0+0,23 38,2+0,29 >0,05
Ngay 3 39,0+0,11 39,1+0,24 39,5+0,27 39,2+0,36 39,5+0,31 38,9+0,42 >0,05
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Ngay 4 39,1+0,29 39,4+0,12 38,8+0,21 38,2+0,19 38,5+0,16 38,7+0,37 >0,05

Ngay 5 39,1+0,29 38,940,26 39,040,28 38,9+0,28 38,9+0,30 38,5+0,32 >0,05

Ngay 6 38,4+0,49 38,940,23 38,6+0,32 39,0+0,22 38,9+0,13 38,940,18 >0,05

Ngay 7 38,6+0,25 38,7+0,31 39,4+0,30 39,1+0,13 39,4+0,17 39,1+0,22 >0,05

Ngay 8 38,9+0,25 39,1+0,22 39,0+0,40 39,0+0,20 38,9+0,26 39,0+0,10 >0,05
p >0,05 >0,05 >0,05 >0,05 >0,05 >0,05

Nhiét do co thé thd khéng cé bién doéng gilra cac nhom nghién ctru. Thafm nhiét thé trung binh dao déng
trong khoang 38,5-39,5 d6. Sw khac biét vé than nhiét khong cdé y nghia thong ké gitra cac nhém va tai cac
thei diém do khac nhau trong cuing mét nhém (bang 1; p>0,05).

Két qua theo ddi chi sé huyét hoc va sinh hoéa: B
Bang 2: Chi sé huyét hoc va sinh héa ctia cac nhom thé tai cac thoi didm nghién cu ( X+SE)

Sb lwgng héng cau x 10"/ (T/))

Ngay Déi chirng 0,5 mCi 1 mCi 1,5 mGCi 2 mGCi 5 mCi
Ngay 0 5,36+0,29 5,4540,35 5,78+0,33 5,6610,25 5,98+0,08 5,3540,38
Ngay 3 5,39+0,20 5,374£0,13 4,93+0,39 5,1010,16 5,33+0,29 5,2140,14
Ngay 8 5,411+0,20 5,24%0,14 5,33+0,13 4,87+0,20 5,17+0,32 5,2610,33

p >0,05 >0,05 >0,05 >0,05 >0,05 >0,05
Nong dé Hemoglobin (g/dl)
Ngay 0 11,43+0,35 11,44£0,45 11,8840,68 11,58+0,45 11,66+0,17 11,30£0,66
Ngay 3 11,50+0,19 11,34£0,33 10,05£0,80 10,68+0,30 10,64+0,36 10,90+0,29
Ngay 8 11,67+0,46 11,55+0,14 11,04+0,32 10,36+0,44 10,4610,42 11,32+0,63
p >0,05 >0,05 >0,05 >0,05 >0,05 >0,05
S lwong bach cau x 1071 (g/)
Ngay 0 4,2040,14 9,98+1,65 12,46+1,84 6,74+1,57 10,64+1,95 7,70+1,80
Ngay 3 4,3340,81 4,38+1,07 8,15+0,97 7,04+2,35 9,24+1,47 6,88+0,45
Ngay 8 5,7340,69 7,63+1,18 9,92+0,92 5,54+0,94 10,28+1,24 4,62+1,67
p >0,05 >0,05 >0,05 >0,05 >0,05 <0,05
Nong d6 SGOT (U/))
Ngay 0 35,749,0 70,8+25,3 76,0£18,8 56,8+21,0 70,8+26,0 70,4+46,9
Ngay 3 69,3+4,5 53,4+10,3 72,6+39,3 38,618,4 47,046,6 50,0+11,9
Ngay 8 64,7+15,9 41,0+3,8 39,8+8,7 46,0+4,2 60,4+12,1 48,6+13,8
p >0,05 >0,05 >0,05 >0,05 >0,05 >0,05
Nong d6 Nong dd SGPT (U/l)
Ngay 0 65,719,8 106,4+20,1 132,4+£10,5 99,4+17,2 94,2+7,0 94,8+23,8
Ngay 3 75,7+41,4 97,0+7,1 92,0+16,5 76,617,7 65,415,3 85,4+7,3
Ngay 8 140,3473,9 112,8+16,5 65,2£15,3 75,8+7,1 68,0181 78,818,2
p >0,05 >0,05 >0,05 >0,05 >0,05 >0,05

Két qua cho thay, sb lwong héng clu trong mau
ngoai vi clia cadc nhém thd dwoc duy tri kha &n dinh
trong khoang 5 T/L. sw khac biét khéng dang ké so
vOi trede khi tiém, cling nhw khong c6 sw khac biét
vé sb lwgng hdng cau trong cling moét nhém thé tai
céc thoi diém khac nhau. Nong dé huyét sic t6 & thd
dao déng quanh mirc 11 g/dl & tat ca cac nhém. So
sanh tai mot thoi diém trede khi thi nghiém, sau 3 va
8 ngay khong co sw thay déi khac biét vé nong do
huyét séc tb (p>0,05) gitra cac nhom nghlen ctru. Sb
lwgng bach cdu trong mau ngoai vi tai thdi diém
trwde khi nghién cteu da co sw khac biét gitra cac
nhém, tuy nhién gla tri bach clu nay van nam trong
pham vi sinh ly cta thd. Khong c6 sw khac biét dang
ké gitra cac thdi diém xét nghiém trong cung mét
nhém thd. Néng d6 men gan SGOT trong méu ngoai
vi thé &n dinh trong qué trinh thwe nghiém. TAt ca cac
nhém cé ndng d6 men gan sau 8 ngay thwc nghiém
dé&u thap hon so véi thoi diém trwéde khi nghién ctu.

Tuy nhién, khéng cé sw khac biét dang ké gitra cac
thoi diém xét nghiém trong cling mét nhém thé va
gitra cac nhém thd tai cung mét thoi diém. Néng do
men gan SGPT trong mau ngoai vi thd én dinh trong
qué trinh thuc nghiém. T4t ca cac nhém thé déu co
néng dd men gan sau 8 ngay thwc nghiém déu thap
hon so véi thoi diém trwdc khi nghién ciru. Tuy
nhién, khéng c6 sw khac biét dang ké gitra cac thoi
diém xét nghiém trong cling mét nhoém thé va gita
cac nhém thé tai cung mot thdi diém. Sé liéu 1am
sang cho thdy chirc nang gan ciing khéng bi anh
hwdng & trén bénh nhan tham gia diéu trj bang "'I-
rituximab. Mac du do hoat d6 phéng xa trung binh tai
gan cla bénh nhan tham gia diéu tri dat 0,82
mGy/MBq [9].
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Hinh 5. Hinh anh mé hoc t6 chirc gan (A) va than (B)
sau dot thtr nghiém tiém '®'I-rituximab li&u 5mCi/thé.

Hinh anh dai thé va vi th& gan va than cia cac
nhém thé khéng cé hinh anh bat thudng, khéng cd
hinh anh tén thuwong.

KET LUAN VA BE NGHI

Tiém phic hop mién dich phéng xa vao thé voi
lidu tlr thap dén cao khéng anh huwéng dén strc khde
thd. Hinh anh chup SPECT trén thd cho thay phtc
hop mién dich phdng xa phan bé tap trung nhiéu &
khu vuc 1dng ngwe, gan, than va ham mét. Khéng
thdy hoat do phong xa ting & tuyén gidp. Dao thai
thudc ra khéi co thé sau 120 gio va sau 8 ngay thubc
dao thai dao thai hoan toan. Khéng cé sw khac biét
vé can nang, nhiét d6 va tinh trang stc khoe gitva
cac nhom thd. Sé lwong héng cau, huyét séc t6
khéng cé sy khac biét gilra cac nhém thd va gitra cac
thei didm xét nghiém. Sé lwong bach cau duy tri 6n
dinh tuy c6 méc gidm bach ciu sau 8 ngay tiém
nhwng van nam trong pham vi binh thwéng. Sé lwong
tiéu cau khong co sy khac biét. Chirc ndng gan, than
khong co6 su thay ddi gitka cac nhém thd duoc tiém
phirc hop mién dich phong xa so v&i nhém ching.
Hinh anh dai thé va vi thé gan va than cla cac nhém
thd binh thudng, khéng cé tén thwong. K&t qua phan
tich cho thy tinh an toan cta phic mién dich phéng
xa trén déng vat thi nghiém. Cac két qua cho thay

phtre "®'|-rituximab c6 thé st dung trong nghién ctru
déng hoc va nghién ctru didu tri trén 1am sang.
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