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PANH GIA KHA NANG GAY PQC VA UNG THU
CUA TE BAO CAR-T TREN PONG VAT THUC NGHIEM

Cin Viin Mio', Ng6 Thu Hang'*

Tém tit

Muc tiéu: Danh gia kha ning gy doc va ung thu cta khdi té bao CAR-T trén
thuc nghiém dé khéng dinh chat lugng, d an toan cua ché phém khéi té bao CAR-T.
Phwong phdp nghién cieu: Thu thap khoi té bao CAR-T tir phong nudi cay té bao
v6i ndng do 5 x 107 té bao/mL. 36 chudt nhit tring dugc chia thanh 3 nhom (12
chudt/nhém), chudt duogc chiéu xa voi lidu 1.5 Gy: Nhém chirng dugc tiém khoi té
bao PBMC; nhém CAR thé hé 2 (CAR2) duoc tiém khdi té bao CAR-T
CDI19RCD137/pMC; nhom CAR thé hé 4 (CAR4) duoc tiém khdi té bao CAR-T
CD19RCD137-iCasp9-IL15/pMC. Chudt duoc tiém khéi té bao vao mang bung
sau d6 dugc nudi & moi trudng sach va theo doi cac thong s6. Két qua: O thoi diém
1 thang, 3 thang va 6 thang sau khi tiém khbi té bao CAR-T, khong ¢ chudt bi
chét, khong bi giam can va céc chi s6 huyét hoc thay d6i khong dang ké (p > 0,05).
Mang bung chudt tron nhin, cac co quan ndi tang mém nhén, khong thay hinh anh
cac khéi bat thudng hodc cac 6 viém ap xe & mang bung, trong 6 bung va ¢ cac co
quan ndi tang. Két ludn: O ndng do nghién ciru, té bao CAR-T khong gy ra doc
tinh, cac thay d6i vé chi s6 huyét hoc va khong xuét hién khéi u dai thé trén dong
vat thuc nghiém trong thoi gian thir nghiém.

Tir khéa: Té bao CAR-T; Thuc nghiém; Ddc tinh.

EVALUATION OF THE TOXICITY AND CARCINOGENICITY OF
CAR-T CELLS IN EXPERIMENTAL ANIMALS

Abstract

Objectives: To evaluate the toxicity and carcinogenicity of CAR-T cells in
experimental animals to confirm the quality and ensure the safety of CAR-T cell
production. Methods: CAR-T cell blocks were collected from the cell culture room
with a concentration of 5 x 107 cells/mL. 36 white mice were divided into 3 groups
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(12 mice/group), irradiated with a dose of 1.5Gy: The control group carrying
PBMC cells; the CAR2 group carrying CD19RCD137/pMC CAR-T cells; the
CARA4 group carrying CD19RCD137-1Casp9-IL15/pMC CAR-T cells. Mice were
intraperitoneally injected with cell blocks and then fed in a clean environment and
monitored for parameters. Results: At 1 month, 3 months, and 6 months after
injection of CAR-T cells, no mortality, significant weight loss, and significant
changes in hematological indices were observed in mice (p > 0.05). The
peritoneum of the mice was smooth. The internal organs were soft and smooth. No
abnormal masses or abscesses were observed in the peritoneum, abdomen, and
internal organs. Conclusion: The study concentration of CAR-T cells did not cause
any toxicity, changes in hematological indices, and tumors in experimental animals

during the experimental period.

Keywords: CAR-T cells; Experimental; Toxicity.

PAT VAN PE

Liéu phap mién dich té bao T thu thé
khéang nguyén chimeric (CAR) da thu
hut duge sy cha y dang ké trong thap ky
qua do c6 tiém ning dic biét trong diéu
tri cac loai khéi u 4c tinh, dic biét 1a ung
thu mdu [1]. Mac du da dat dugc nhiing
thanh cong trong mdt s6 nghién ciru, va
hai san pham té bao CAR-T gan day da
duoc Cyc Quan 1y Thuc pham va Dugc
pham Hoa Ky (FDA) va Co quan Dugc
pham chau Au (EMA) (YESCARTA®,
KYMRIAH®) phé duyét, phuong thuce
diéu tri nay van co6 nhirng thach thirc d6i
v6i phat trién 1am sang. Mot nhugc
diém tiém an cua cac san pham CAR-T
la kha ning tao ra cac phan (g mién
dich cua vat chu [1].

Céc yéu t6 nguy co cam tmg tinh sinh
mién dich d3 dugc chung minh 13 ¢6
lién quan dén su hién dién cta cac ciu
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tric trinh ty khong phai nguoi hodc mat
phan ngudi trong cau tric CAR, cac
thanh phﬁn khac cua CAR-T, va su hién
dién cua cac protein virus con sot lai
hodc cac protein khac khong co ngudn
gdc tlr con nguoi duge st dung nhu mot
phan cta bude chinh stra gene ciia qua
trinh san xuit CAR-T. C4 hinh thic dap
g mién dich thé dich va cic phan ung
dap ung khac cua co thé duoc mo ta,
dan dén cac mue do tac dong dén viéc
m¢& rong va duy tri CAR-T khac nhau,
do d0, an toan tong thé va dap tmg co
nghia 1am sang trong diéu tri [2].

Xuét phat tir thuc té trén, nghién ctru
danh gia tac dung phu, dac biét 1a tac
dung gy ung thu cua khéi té bao CAR-
T 14 van dé rat quan trong dé danh gia
chat luong san pham c6 thé st dung trén
1am sang. Ching t6i tién hanh danh gia
kha nang gay doc tinh va ung thu trén
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thuc nghiém cua khéi té bao CAR-T
nham: thfng dinh chdt luong, do an
toan ciia ché pham khoi té bao CAR-T.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ciu

Chu6t nhat tring ching Swiss, khoé
manh, trong luong 18 - 22g do Ban
Chan nudi, Hoc vién Quan y cung cap.
Chudt duoc nudi trong phong thi
nghiém cua B6 mon Sinh 1y bénh bang
thic an danh riéng cho chudt, udng
nudce tu do.

Khéi té bao PBMC, khéi té bao CAR
thé hé 2 (CAR-T CDI19RCD137/pMC)
va khoi té bao CAR thé hé 4 (CAR-T
CDI19RCD137- iCasp9-IL15/pMC) thu
nhan tir Labo Sinh hoc phan tur cia B
mon Sinh ly bénh.

2. Phwong phap nghién ciru

* Thu thdp khoi té bao CAR-T tir
phong nuédi cdy té bao:

Té bao PBMC va 2 loai CAR-T duoc
thu tir cac dia nudi cdy bang cach tron
déu moi truong nudi cdy va té bao trong
dia nudi ciy va chuyén sang 6ng fancol
15mL. Hon dich duoc ly tim 500 vong
trong 10 phut, hut bo dich n6i va thu cin
té bao, sau d6 hoa lai vao méi truong
nudi cdy méi véi mat do 5 x 107 té
bao/mL.

* Chiéu xa chudt nhdt:

36 chudt nhat tring tir 6 - 8 tudn tuoi,
trong lugng trung binh la 25g duoc

chia thanh 3 nhom (12 chudt/nhom),
dugc chiéu xa véi lidu 1.5Gy:
Nhom chirng mang khoi t€ bao PBMC;
nhom CAR2 mang khoéi té bao
CAR-T CDI9RCDI137/pMC; nhém
CAR4 mang khoi t&¢ bao CAR-T
CD19RCD137-1Casp9-IL15/pMC.
Chuét sau chiéu xa duoc nudi trong
phong sach, cung cap thirc an va nudce
uong tiét trung.

* Tiém khoi té bao vao mang bung
chuot:

Té bao CAR, PBMC dugc hut bang
bom tiém v6 khuan 1mL véi thé tich
0,2 mL/chudt (twong dwong 10° té
bao/chudt).

Chudt nhat tring duoc gdy mé bang
Ketamin liéu 0,lmL/10g va duoc ¢
dinh trén ban mé tu thé nam ngira. Dung
nia nhic co bung cua chudt 1én va dua
mili kim bom toan bd khdi té bao vao
trong khoang mang bung cua chudt.

* Theo déi cdc thong so:

Chuot sau tiém chudt dugc dua trd
lai chudng nudi va theo ddi cac biéu
hién trong 2 gi dén sau khi hoan toan
tinh tré lai.

- Theo ddi cac thong sb sau chiéu xa:
Can ning, xét nghiém huyét hoc & cac
thoi diém 1 thang, 3 thang va 6 thang.

- Phéu thuat 1/3 sb chudt dé quan sat

mang bung va cac co quan ngi tang.
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* Xir Iy 56 liéu:

Dit liéu duge xur 1y bang phan mém
Excel va SPSS 22.0. Céc bién sb duoc
thé hién theo gid trj trung binh (X), do
1éch chuan (SD), sb lugng (n) va ty 18
phan trim (%). St dung kiém dinh
Kruskal-Wallis dé danh gia su khac biét
nhiéu nhém phan bb khong chuan. Gia
tri p < 0,05 dugc xem la c6 y nghia
thong ké khi kiém dinh.

3. bao dirc nghién ciru

Nghién ctru dugc thong qua Hoi dong
Dao dtc tai Bénh vién Quan y 103
(S6  180/2021/CNChT-HPPD ngay
10/8/2021). S6 liéu nghién ciru dugc
Ban chi nhiém dé tai Ma sé:
KC10.39/16-20 va B mén Sinh Iy bénh,
Hoc vién Quan y cho phép st dung va
cong bd. Nhom tac gia cam két khong
c6 xung dot loi ich trong nghién ctiru.

KET QUA NGHIEN CUU

Bang 1. Theo ddi chudt chét ctia cac nhom tai cac thoi diém nghién ciru.

Thoi diém

S6 lwong (n) Nhom chirng Nhém CAR2 Nhém CAR4

Trudce khi tiém 12
Sau 1 thang 8
Sau 3 thang 4
Sau 6 thang 0

0 0 0
0 0 0
0 0 0
0

0 0

Két qua nghién ctru cho thay khong c6 chudt bi chét ¢ thoi diém 1 thang, 3 thang
va 6 thang sau khi tiém khdi té bao CAR-T.

Bang 2. Theo doi trong luong chudt ctia cac nhom & cac thoi diém nghién ciru.

Thoi diém

S6 lwong (n) Nhém chitng Nhém CAR2 Nhom CAR4

Truée khi tiém 12 21,91 +£2,72  22,06+2,97 23,86+ 3,63

Sau 1 thang 8 2233+294 2248+320 2430+3,72

Sau 3 thang 4 23594322 23,78+3,15 26,20 4,62

Sau 6 thang 0 22,08+0,55 22,85+0,37 24,00+ 0,59
p >0,05 > 0,05 > 0,05

Két qua cho thiy chudt sau khi tiém t& bao CAR-T khéng bi giam can, su khac
biét giita cac thoi diém nghién ctru khong co ¥ nghia thong ké (p > 0,05).
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Bang 3. Theo ddi céac chi s6 huyét hoc ctia cadc nhém & céc thoi di€ém nghién ciru.

Hong ciu (T/L) Huyét sic t6 (g/dL)
NC CAR2 CAR4 NC CAR2 CAR4
Trude khi tiém 12 6,02+0,69 6,04 +0,74 6,03+0,71 124,17+£8,65 124,83 +£9,72 124,58 £9,84
Sau 1 thang 8 6,09+£0,70 6,05+0,72 6,04+0,74 125,58+9,07 124,50+7,81 124,67 + 8,56
Sau 3 thang 4 598+092 6,02+0,95 6,06£091 122,00+9,20 123,00+10,97 123,50+9,10
Sau 6 thang 0 556+0,56 5,70+1,06 5,70+1,06 125,50+3,11 124,25+16,26 124,25+16,26

p > 0,05 >0,05 > 0,05 > 0,05 >0,05 >0,05
Trude khi tiém 12 947+1,61 9,42+ 1,30 9,17+ 1,35 762,50 + 130,49 765,67 + 135,97 764,42 + 135,74
Sau 1 thang 8 9,66+1,42 943+1,24 9,59+ 1,13 755,00+ 116,82 766,42 + 136,33 766,25 + 138,71
Sau 3 thang 4 10,30+1,05 9,12+ 1,10 9,82+ 1,10 781,38 + 164,14 783,50 + 156,14 740,25 + 144,82
Sau 6 thang 0 10,87+1,22 880+0,67 9,30+ 1,06 683,25+98,16 681,25+93,99 683,50+ 101,17

p > 0,05 >0,05 > 0,05 >0,05 >0,05 >0,05

Thoidiém n

(NC: Nhom chirng; CAR2: Nhom CAR2; CAR4: Nhom CAR4)

Két qua cho thay cac chi s6 vé s6 lugng hong cau, huyét sic t6 khac nhau khong
c6 y nghia thong ké giita cac thoi diém trudc va sau khi tiém khéi té bao
(p > 0,05). S6 lwong bach cau va tiéu cau ¢ cac thoi diém sau tiém khéi té bao co
giam so voi thoi diém trude khi tiém, su khac biét khong c6 v nghia thong ké
(p > 0,05).

- "4
¥".

g ™

Trudc tiém Sau tiém Cac tang sau tiém

Hinh 1. Hinh anh mang bung va cac co quan ndi tang ctia chudt sau 1 thang.
(A: Gan; B: Than, C: Lach; D: Tim; E: Phéz)

O thoi diém 1 thang sau tiém té bao CAR-T, mang bung chudt tron nhén, cac
co quan ndi tang mém nhin, khong thay hinh anh cac khéi bat thuong hoic cac 6
viém 4p xe & mang bung, trong 6 bung va ¢ cic co quan ndi tang nhu gan, than,
lach, phoi, tim.
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Trudc tiém

Sau tiém

Cac tang sau tiém

Hinh 2. Hinh 4nh mang bung va cac co quan ndi tang ctia chudt sau 3 thang.
(A: Gan; B: Thin; C: Lach; D: Tim; E: Phoi)

O thoi diém 3 thang sau khi tiém té bao CAR-T, mang bung chudt tron nhan,
cac co quan ndi tang mém nhén, khong thay hinh anh cac khdi bat thuong hoic
cac 0 viém ap xe ¢ mang bung, trong 6 bung va ¢ cac co quan ndi tang nhu gan,

than, lach, phoi, tim.

BAN LUAN

Mo hinh chudt ghép khéi u di loai
thuong 1a mo hinh dé tiép can nhét va
thuong dugc st dung dé thir nghiém
hoat dong chirng minh tac dung cua san
pham té bao CAR-T moi. Chudt suy
giam mién dich déu tién dugc ghép voi
dong té bao ung thu cua nguoi hoic
ghép di loai co ngudn gdc tir bénh nhan
(m6 hinh PDX), sau d6 duogc diéu tri
bang té bao T cua nguoi duogc chuyén
gene bang CAR, cho phép quan sat trirc
tiép cac tic dong cia san pham té bao T
ctia ngudi co tac dung diéu tri trong co
thé song. Tat ca cac san pham té bao
CAR-T hién c6 déu dugc thu nghi¢m
trong cac mo hinh ghép u di loai va hau
hét da duoc mo ta trong cac an pham
bdo cdo vé hoat dong chéng khéi u
trong co thé séng, bao gdbm CAR nhim
muc tiéu vao cac khang nguyén khdi u
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huyét hoc [3, 4] va cac khang nguyén
khéi u ran nhu EGFRVII [5],
mesothelin [6]. Két qua nghién ctru cho
thay khong c6 chudt chét ¢ thoi diém 1
thang, 3 thang va 6 thang sau khi tiém
khéi té bao CAR-T. Nhur vay, tiém khoi
té bao CAR-T khong giy chét chudt,
chudt van séng va phat trién binh
thuong. Két qua theo ddi trong luong
ctia chudt ciing cho thay chudt sau khi
tiém té bao CAR-T khong bi giam can,
trong lwong ctia chudt van tang déu theo
thoi gian. Liéu tiém trong nghién ctu
nay da dugc bao cdo trudc day chira la
an toan [7, 8]. Vi vay, tiém khdi té bao
CAR-T khong gay anh hudng ning né
1én chudt nén chudt van in ubng, ting
trong déu din. Bén canh do, cac xét
nghiém vé s6 luong hong cau, huyét sic
td, bach cau va tiéu cau khong c6 su
khéc biét c6 y nghia khi so sanh gitra
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cac thoi diém trude va sau khi tiém khéi
té bao (p > 0,05). Diéu nay cho thiy
tiém khdi té bao CAR-T khong 1am anh
huéng dén chic ning cua co quan tao
mau, khong gay thiéu mau. Sy giam nhe
bach cu va tiéu ciu c6 thé do chudt
duoc chiéu xa nén gy trc ché tiiy xuong
mot phan. Diéu nay cho thay tiém khbi
té¢ bao CAR-T khong lam anh huong
dén chtic ning ciia co quan tao mau,
khong giy anh huong dén chic ning
cAm mau va bao vé co thé.

O thoi diém sau tiém té bao CAR-T
1 thang va 3 thang, mang bung chuot
tron nhan, cic co quan ndi tang mém
nhan, khong thay hinh anh céc khéi bat
thuong hodc cac 6 viém ap xe & mang
bung, trong 6 bung va & cac co quan ndi
tang nhu gan, than, lach, phéi, tim. Két
qua nay ciing tuong doéng voi cac
nghién ctru trude do, cho thay nong do
té bao CAR-T ¢ 10° - 107 khong giy ra
doc tinh va khdi u & m6 hinh chudt thiéu
hut mién dich [7, 8].

KET LUAN
Két qua nghién ctru cho thay té bao
CAR-T khong gay ra ddc tinh, cac thay
ddi vé chi s6 huyét hoc va khong xuat
hién khéi u dai thé trén dong vat thuc
nghiém trong thoi gian thu nghiém
6 thang.
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