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LOI CAM ON

V6i long kinh trong va biét on siu sic!

To1 xin chan thanh cam on Dang uy, Ban Gidm Hiéu truong Dai hoc Y
Khoa Vinh da tao moi diéu kién cho t6i dwoc hoc nghién curu sinh dung chuyén
nganh minh yéu thich.

Toi xin chdn thanh cam on Dang uy, Ban Giam Hiéu truong Dai hoc Y
Ha Noi, Phong Sau dai hoc, B6 moén Sinh Iy bénh - Mién dich T ruong Dai hoc Y
Ha Noi; Bo mon Sinh ly bénh, Vién nghién curu Y-Duoc hoc Qudn sy, Khoa Gidi
phcfu bénh - Bénh vién 103 Hoc vien Quan Y da tao diéu kién, giup do toi trong
qua trinh hoc tap va nghién cuu.

Téi xin chédn thanh cam on B6 mén Sinh hoc té bdo, khoa Sinh hoc,
Truong Pai hoc Khoa hoc T nhién, Pai hoc Quéc gia Ha Ngi va Khoa Hinh
thai, Vién 69, Bé tw lénh Ling Chu Tich Ho Chi Minh da tao diéu kién, giiip
do toi hoan thanh ludn dan nay.

Téi xin bay t6 long biét on sdu sdic dén GS.TS. Nguyén Linh Toan,
TS Nguyén Van Dé la nhitng nguoi Thdy da tdn tinh truc tiép day do, diu ddt,
huéng dan va tao moi diéu kién cho t6i trong sudt qud trinh nghién civu va
hoan thanh ludn dn nay.

Téi xin bay té long biét on va kinh trong dén cic Quy Thdy, CO trong
héi dong cham ludn dn da danh nhiéu thoi gian va cong sikc chi bao, giip do
toi hoan thanh ban ludn dan nay.

Toi xin chdn thanh cam on sy dong vién, giup do vo tu, tan tinh cua TS
Lé Duy Cuong, TS Ngé Thu Hang va Cac anh chi di truée, dong nghiép, va
ban be trong qud trinh hoc tap.

Cudi ciing, t6i xin t6 long biét on t&i cong on nudi day ciia Thdy me téi,
sw quan tdm gitp do, dong vién ciia Thay me, chong, con, hai anh trai va chi
dau va ban bé than thiét dé téi c6 dwoc ngay hém nay.

Ha Ngi, ngay thang ndam 2022

Nguyén Thi My Thanh



LOI CAM DOAN

T6i xin cam doan sd liéu trong ludn 4n 1a két qua cia nhém nghién ctru
chung t6i. Két qua dé tai nay 1a thanh qua nghién ctru cia tip thé ma toi la
mot thanh vién chinh. T61 da dugc toan bd cac thanh vién trong nhom nghién
ctru dong ¥ cho phép sir dung dé tai nay vao trong luan an dé bao vé liy bang
tién si. Cac sd liéu, két qua néu trong luan an Ia trung thuc va chua tirng duoc

ai cong b trong bat ky cong trinh nao khéc.

Tac gia luan an

Nguyén Thi My Thanh
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NIH-AARP | National Institutes of Health- American Association of Retired
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PAT VAN PE

Ung thu phdi (UTP) 12 loai ung thu phd bién dung thtr 2 trén toan thé
gidi, sau ung thu vi. Theo thong ké ctia TH chirc Y té Thé gi¢i (WHO), nim
2020 c6 khoang 2,21 triéu ca UTP méi va 1,8 triéu ca tir vong do UTP trén
thé giéi.t UTP 1a nguyén nhan hang dau gy tir vong do ung thu & ca nam va
nit. Mic du da c6 nhiéu tién bd trong sang loc, phan loai, chan doan, tién
luong nhung UTP van 13 mot thach thie ddi v6i cac nha 1am sang. Diéu tri
UTP hién nay la diéu tri da phuong thirc bao gém: phﬁu thuat, xa tri va/hoac
diéu tri hé thong (hoa chat, diéu tri hormon, liéu phap diéu tri dich). Bénh
thuong dugce phat hién ¢ giai doan mudn, khdi u 16n va di can, ty 1€ séng trén
5 nam thay d6i tiy giai doan cta bénh va loai mé bénh hoc, tuy nhién sb
luong ude tinh dudi 18% cho tat ca cic giai doan ctia bénh. Hon 50% trudng
hop tir vong trong vong 1 nam sau khi duoc chan doan UTP.!

Tri liéu ung thu bang virus ly giai té bao u (Oncolytic virus-OV) di co
lich str gan 100 ndm. Tuy nhién, liéu phap OV dugc mo ra bat dau tir nhiing
nam dau thap ky 90 cua thé ky 20. Nhiéu thir nghiém 1am sang giai doan I-11I,
d3 chimg minh liéu phap OV dung nap t6t, c6 nhiéu hira hen. Talimogene
laherparepvec 1a OV dau tién dugc FDA da phé duyét cho diéu tri u héic td
trén 1am sang nam 2015.2 Liéu phap OV ¢6 nhiéu wu thé hon céc liéu phap co
dién nhu: it tac dung phu, c6 kha ning tu ting cudng cac hoat dong khang u
thdng qua qua trinh xdm nhap dac hiéu vao té bao ung thu, virus tu sao chép
nhan 1én va ly giai té bao ung thu. Qua trinh ly gii té bao ung thu cua virus
trong li¢u phap OV, dan t6i hai hiéu ung: mdt 1a, cac virus vira dugc giai
phoéng tir qua trinh ly giai té bao tiép tuc 18y nhiém lan rong ra cac té bao u lan
can; mit khac cac san pham protein, manh vo té bao ung thu c6 tac dung kich
thich mién dich dic hiéu va khong dic hiéu ché)ng lai m6 ung thu, lam tang

cuong hiéu qua khang u. Chinh vi vay, liéu phédp OV c6 kha nang ap dung



rong rai cho nhiéu loai ung thu. Pén nay, nhiéu OV duoc bién ddi bo gen
nham tang kha nang lay nhiém va ly giai té bao ung thu dic hiéu.

Trong cac ching OV, virus vaccine soi séng, giam doc luc (Live-
attenuated measles virus: MeV) sir dung trong diéu tri mot sé ung thu nguoi
d3 dugc ching minh c6 hiéu qua. Nhiéu thir nghiém 1am sang st dung MeV
béng cac con duong khac nhau: tiém ndi u, ti€ém tinh mach, tiém phic mac,
tiém mang phoi... diéu tri cAc loai ung thu nhu: u lympho té bao T & da, ung
thu dai tryc trang, ung thu budng trimg, u nguyén bao dém da dang, UTP...
v6i két qua nhiéu htra hen.

O Viét Nam, sir dung MeV diéu tri ung thu 13 liéu phap c6 tiém ning
dang dugc quan tim nghién ctru. Nudc ta da lam chil dugce cong nghé tién tién
san xuat vaccine soi, tiém chung an toan trén ngudi. Gan day, Hoc vién Quan
y dd nghién ctru tac dung cua virus vaccine soi dung don va phdi hop diéu
tri trén 10 dong ung thu mau ngudi khac nhau va cac dong té bao tao khéi u
ran cho thiy, MeV cd tac dung khang ung thu rd rét. Pén nay van chua c6
nghién ctu nao di sdu danh gid hiéu qua MeV khang UTP nguoi trén thuc
nghiém. Nghién ctru hiéu qua MeV khang UTP nguoi s& md dau cho viée di
sdu nghién ctru, 4p dung mot phuong phap méi diéu tri UTP trén 1am sang.
Trén co sé d6 ching toi tién hanh dé tai: ""Nghién ciru tic dung khdng ung
thuw phoi ciia virus vaccine Séi trén thwe nghi¢m” voi hai muc tiéu sau:

1. Pdnh tdc dung cua Virus vaccine S¢i trén té bao ung thuw phoi nguwoi
(A549 va H460) in vitro.

2. Panh gid hiéu quad khang ung thu cua Vvirus vaccine Sgi trén mé hinh

chudt thiéu hut mién dich mang khoi ung thw phéi nguoi dong té bao H460.



CHUONG 1
TONG QUAN TAI LIEU

1.1. Ung thu phdi
1.1.1. Tinh hinh ung thw phoi trén thé gidi

Ung thu phdi (UTP) 1a nguyén nhan hang dau gy tir vong lién quan
dén ung thu & Hoa Ky cho ca nam va nit. Trong nam 2018 ¢6 s6 lugng nguoi
M5 chét vi UTP vuot qué sb luong 3 loai ung thu pho bién tiép theo cong lai
(ung thu dai trang, v va tuyén tién liét). Ty 1& sdng thém chung trong 60
thang d6i v6i bénh UTP khong té bao nhé (Non-small cell lung carcinoma -
NSCLC) van thap, tir 68% & bénh nhan bénh giai doan IB xudng 0% dén 10%
& bénh nhan giai doan IVA-IVB.?

O Chau Au, UTP 1a dang ung thu duoc chan doan pho bién thir hai sau
ung thu tuyén tién liét & nam gi6i va 1a loai ung thu phd bién thir ba sau ung
thu va va ung thu dai truc trang ¢ nir gidi. Vao nam 2020, khoang 320.000
nguoi & cac nudc Chau Au duge chan doan méi mac UTP, va bénh nay dugc
du doan sé tiép tuc 1a nguyén nhan hang dau gy tir vong do ung thu véi hon
257.000 trudng hop tir vong trén toan Chau Au.* Cac yéu t6 nguy co chinh
ctia UTP 1a hat thudce 14 va yéu t6 moi trudng, dic biét 1a 6 nhiém khong khi.
Nam 2020, ty 1¢ mac bénh UTP & nam giéi néi chung & Chau Au 1a gan
100/100.000 nguoi, cao hon gip d6i ty 1& & nit gidi (45/100.000 ngudi). O
Pan Mach va Thuy Dién, ty 1€ mic bénh nay gén nhu giéng nhau ¢ nam va
nit, phan anh khoang cach giéi vé hit thudc ngay cang thu hep trong nhiing
thap ky gan day. Ty 1é tir vong do UTPvao nam 2020 1a 54/100.000 dan ¢
Chéau Au néi chung. Sy khac biét vé ty 18 tir vong do bénh nay giita cac qudc
gia 1a hon 3 1an d6i véi nam giéi va hon 4 lan dbi voi nir gigi. Nam 2020,
Hungary duoc du doan 13 qudc gia c¢6 ty 1é tir vong do UTP cao nhit dbi véi

ca nam va nit. O cac nuwdc Bac Au nhu Thuy Pién va Pan Mach phan anh su
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khac biét vé ty 1é mac bénh, khoang cach vé ty 18 tir vong theo gidi tinh Ia
nho, & mot sé nudec Nam va Pong Au (vi du: Hy Lap va Estonia) lai 16n.% So
voi ung thu vl va ung thu dai tryc trang, UTP van 1a ung thu c6 kha ning
song sau chan doan twong ddi thap. Theo thdng ké 2010-2014, dbi v6i nhiing
bénh nhan duge chan doan UTP trong cac giai doan, xac suét tich Iy séng
thém sau it nhat 5 nim (sau khi diéu chinh cac nguyén nhén tir vong khéc)
trung binh 13 15% ¢ cac nudc Chau Au. Xac sudt ndy nim trong khoang tir
10% tré Xuéng ¢ Croatia, Lithuania va Bulgaria dén 20% & Ao, Thuy Dién,
Iceland va Thuy Si. Diéu nay cho thiy su khac biét dang ké trong viéc chan
doan, tiép can kip thoi véi thude va cac phuwong phéap diéu tri. Nhiéu loai duoc
phém khac nhau da dugc cong nhan va dugc bao hiém chi tra cho diéu tri
UTP & chau Au rat khac nhau giita cac qudc gia.® Trong khoang thoi gian tir
2000-2004 dén 2010-2014, thoi gian séng thém 5 ndm sau khi chan doan UTP
da tang trung binh tr 11% 1én 15% & cac nude Chau Au.®

Nhin chung, ty 1& tr vong do UTP di theo xu huéng giam, ty 1& méc
bénh véi thoi gian chan doan mudn thi xac suat song thém van tuong ddi thap
& tat ca cac qubc gia. Piéu nay mot phan 1a do chua co cic chuong trinh tim
soat UTP quy md 16n ndo & cac nudc chau Au, dic biét 1a ddi véi cac nhom
dan s6 co nguy co cao, vi vdy lam han ché kha nang phat hién va diéu tri UTP
& giai doan dau. Hiéu qua diéu tri UTP van con nhiéu khé khian do bénh
thuong dugc phat hi¢n ¢ giai doan mudn, bénh nhan 16n tudi, su khong déng
nhét vé dot bién gen, typ mo6 bénh hoc... Do do, cach tiép can htra hen nhat dé
giam ty 1¢ tir vong do UTP 1a ting cudng phong ngira dé giam ty 1& mic bénh
hon nita, dac bi¢t 1a thong qua cac chinh sach kiém soat thudc 14 va chinh
sach gidm 6 nhiém khong khi.
1.1.2. Tinh hinh ung thuw phéi 6 Viét Nam

Nim 2019, GLOBOCAN cho thdy UTP 12 ung thu pho bién va nguyén

nhan tht hai gy tir vong do ung thu ¢ ngudi Viét Nam. Ké tir nim 2012,
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ngudi ta wéc tinh khoang 26.262 trudng hop mic va 25.272 trudng hop tir
vong do ung thu vao nam 2020. Ty 1¢ tir vong do UTP duogc chuan hoa theo
d6 tudi ting déu din tir ndm 1990 dén nim 2019, véi wdce tinh 26,11/100.000
nguoi vao nam 2019. Viét Nam & vi tri thi 37 vé ty 1& tir vong do UTP trén
toan thé gii.® Tai Viét nam, UTP Ia bénh ung thu dugc chian doan pho bién
nhat & nam gidi va 1a bénh ung thu ding hang tht tu ¢ phu nit. Trén co s¢ dit
liéu tir ndm 2013 dén nam 2017 tir Ha Noi va Thanh phd H6 Chi Minh, ty 1¢
méc chuan theo tudi 1a 32,03 /100.000 dan doi véi nam va 10,48/100.000 doi
v6i nit. Ty 18 mac bénh theo do tudi trong nam 2013 dén nam 2017, & mirc
thap d6i vi nhom tudi dudi 40 tudi va ty 1& ung thu gia ting theo tudi, ty 18
cao nhat & nhom 65 dén 79 tudi & ca nam va nit. Tuy nhién, s6 ca UTP tuyét
d6i duoc du bao sé tiép tuc ting & ca hai thanh phd, véi du bao 6.198 ca nam
va 2.311 ca nit vao nim 2025 do su gia ting dan s6 gia hoa va tac dong cua
thudc 14 va 6 nhiém moéi truong. Ty 1é séng thém sau 5 nam cua bénh UTP ¢
Viét Nam 1a 14,8%.”
1.1.3. Nguyén nhdn va cdc yéu té nguy co ung thw phoi
1.1.3.1. Huit thuéc ld

Hut thude 14 13 yéu td nguy co quan trong nhat dbi véi UTP. Hut thude
la chii dong hay thu dong ( bao gdm hut thudc 14, Xi ga va thudc 1ao) déu lam
tang nguy co UTP. Céac nghién ctru ciing cho thiy nguy co UTP do hut thudc
la tang theo s& lugng thude 14 hiit mdi ngay va sé6 nam huat thudc. Nhimng
nguoi hit thude cd nguy co mac UTP cao gap 20-50 1an so v6i nhitng ngudi
khong hut thube. Nguy co UTP gia ting ciing dd dugc chimg minh tiy theo
ting khu vuc va tiéu thy cac san pham thudc 14 dja phuong.® Ty 1& UTP cao
hon & ngudi My gbe Phi so v6i cac nhém dan toc khac & Hoa Ky ¢6 18 duge
giai thich 13 do ho tiéu thu nhiéu thubc 14 hon. Mic du ¢ sy khac biét vé
thanh phan, ham lugng cac chat trong mdi diéu thudc 14 ciia cac san pham

thudc 14 trén thi truong khong duoc cong bo 1o rang dé co thé so sanh voi cac



san pham thudc 14 truyén thong (cigar, thudc 1ao0) vé muc do nguy co giy
UTP. Bén canh d6 tinh nhay cam di truyén ciing c6 thé dong vai trd quan
trong trong co ché bénh sinh cua UTP gitta cac chiing toc ngudi khac nhau.®
1.1.3.2. O nhiém khéng khi

O nhiém khong khi trong nha dugc coi 1a mot yéu té nguy co chinh giy
UTP. Diéu nay bao gém ddt than trong nhitng ngdi nha thong gié kém, dt
cti va cac nhién liéu ran khéc, cling nhu khoi tir qua trinh nau nuéng & nhiét
do cao st dung dau thuc vat chua tinh ché nhu dau hat cai. Cac nghién cuu
dich té hoc ciing chimg minh dugc mbi lién hé chit ché gitra viéc tiép xuc voi
chat 6 nhiém khong khi va bénh UTP. Trong mot sé nghién ctru thuan tap, cac
phép do méi trudng ddi v4i cac hat min goi ¥ vé sy gia ting nhe nguy co &
nhimg nguoi dugc xép vao nhom tiép xtic nhiéu nhat voi 6 nhiém khong khi.
Co quan nghién ctru ung thu quéc té da phan loai 6 nhiém khong khi ngoai
troi nhu mot chat gay UTP & nguoi.l01!
1.1.3.3. Ché do an va uéng ruou

C6 bang chung tir cac nghién cru bénh chimg cho thdy ché d6 an nhiéu
rau va trai cay, dac biét la cac loai rau ho cai, co thé tao ra mot sd tac dung
bao vé chong lai UTP. Isothiocyanates trong bap cai 1a mot nhoém hoat chat co
hoat tinh ngin ngtra ung thu trong d6 c6 UTP. An nhiéu thit, dic biét 1a thit
d6 ran hodc ran k¥, c6 thé lam tang nguy co UTP va diéu nay c6 thé lién quan
dén viéc hinh thanh chat nitrosamine gy ung thu trong qua trinh nau an. Mot
phan tich tong hop ctia tam nghién ctru thuan tap khong cung cap bang ching
vé viéc ting nguy co UTP khi an nhiéu chat béo tong hodc chit béo bdo hoa.'?
Nhiéu nghién ctru da dé cap dén nguy co UTP theo luong udc tinh coa P-
carotene hodc tong sb carotenoid (twong tng véi tong cla a- va p-carotene).’®
Trong mdt bao cdo tir nghién ctru NIH-AARP, udng ca phé c6 lién quan dén
UTP (HR; 95% CI ung >6 cbc/ngay so voi khong udng: 4,56 (4,08-5,10)).14

C6 mot sb bang chimg vé tac dung ngin ngira UTP cta tra ¢ nhitng nguoi hit



thudc, dic biét 1a tra xanh.® Do mbi twong quan chit ché& giira viéc ubng ruou
va hut thude 14 & nhiéu dan sd, rat khé dé 1am sang to su dong gop cua rugu
vao qua trinh bénh sinh UTP trong khi kiém soat ding cach tac dong gay
nhiéu tiém an cta thudc 14, vi khong c6 mbi lién quan nhat quan nao duoc
quan sat thdy & nhitng ngudi uéng rugu ma khong bao gid hut thude.
1.1.3.4. Phoi nhiém nghé nghiép

Tiép xtc nghé nghiép déng mot vai trd quan trong trong cin nguyén
UTP, nguy co UTP ting 1én ¢ nhitng ngudi lao dong 1am viée trong mot so
nganh va nghé. Hai nghién ctru di bao céo udc tinh ty 18 cac truong hop UTP
do tac nhan nghé nghiép & Anh 14 14,5% néi chung® va 12,5% & nam gidi &
Phap'’. Cac chat gy UTP do anh hudng ctia nghé nghiép quan trong nhat
duogc bao cao la: amiang, silica (mot oxid cua silic), radon, cac kim loai nang
va hydrocacbon thom da vong... Cac hop chit crom lam ting nguy co UTP ¢
nhimg céng nhan san xuat cromat, nha san xuat sic t6 cromat, dia crom va
nha san xuét ferrochromium. Khéng c6 nguy co ndao nhu vay duoc phat hién &
nhimg cong nhan chi tiép xtc véi cac hop chat crom. Cac nghién ctru vé tho
mo, 10 luyén niken, cong nhan dién phan va cic nha san xuat hop kim niken
cao cho thdy nguy co UTP ting 1én. Cac bang chimg hién chua c6 khong mdi
lién hé 1o rang gitta cac loai mudi niken khac nhau ma cong nhén tiép xtc véi
UTP. Hau hét cac nghién ciru vé mdi lién quan gitta tiép xtGc véi khi thai
diesel va UTP cho thay nguy co gia ting & mirc khiém ton. Tiép xtc véi dau
diesel tich liiy c6 lién quan dén ting nguy co UTP véi ty 1¢ chénh 1éch 1a 1,31
va mdi quan hé gitta phoi nhiém va bénh ¢ y nghia (gia trj p <0,01).18
1.1.3.5. Nhiém tring man tinh va cdc bénh 1y khdc

Mot sé nghién ctru dd goi ¥ bénh nhan méic bénh phdi phé quan tic
nghén min tinh c¢6 nguy co bi UTP cao hon, diéu nay khong phu thudc vao
viéc hiit thude 14. Tuy nhién, mot nghién ctru dd khong xac nhan diéu nay va
két luan rfmg khong thé loai trir tac dung con lai ctua viéc hut thude & nhirng

ngudi bénh phoi phé quan tic nghé man tinh. Mot phéan tich tong hop céc



nghién ctru UTP va bénh hen suyén ¢ nhiing ngudi khong bao gid hut thude da
bao céo nguy co tuong dbi 1a 1,8 (Cl 95% 1,3-2,3).2 Bénh nhén lao phdi c6
nguy co bi UTP cao hon. Nguy co UTP trén nhitng bénh nay dugc cho la lién
quan dén tinh trang viém man tinh & phoi.
1.1.3.6. Burc xa ion hoa

Tiép xtic v6i birc xa ion hoa lam ting nguy co UTP. Nguy co gia ting
UTP nay di duoc nghién ciru & nhitng nguoi song s6t sau bom nguyén ti,
cling nhu nhitng bénh nhan duoc diéu tri bang xa tri (RR:1,5-2 d6i v&i phoi
nhiém tich Iy vuot qua 100 cGy). Nhitng nguoi khai thac mé dudi 1ong dat
tiép xtic v6i radon phong xa va cac san pham phan ri cta no, phat ra cac hat
0, luon co nguy co mac UTP cao hon. Mot phan tich tong hop da udc tinh
muc ting nguy co tuong quan tuyén tinh, ~6% cho mdi nam tiép xtc ¢ mirc
do lam viéc (1 nam muirc d6 lam viéc = 1 lan tiép xuc & murc do lam viéc x 170
gior x 12 thang).?°
1.1.3.7. Tién sit gia dinh va gen bién thé

Tién st gia dinh c6 ngudi than bi UTP da dugce xem 1a mot yéu td nguy
co cao ddi véi UTP khoi phat sém. Mot phan tich méi lién quan cac dong ho
cO6 nguy co cao da xac dinh duogc vi tri nhay cam chinh 1a nhiém sic thé
6023-25. Nguy co UTP ciing tang 1én khi c6 hdi ching Li-Fraumeni, dac
trung boi dot bién dong mam trong gen e ché khéi u p53.2
1.1.3.8. Pa hinh gen

Céc nghién ctru lién quan bo gen gan diy di xac dinh nhiéu da hinh gen
tiém an nguy co gy UTP bing cach st dung dén mét triéu gin thé da hinh
don nucleotide dé xac dinh cac bién thé di truyén phd bién. Ba locus nhay
cam chinh dugc xac dinh 13 & cac vang 15025, 5p15 va 6p21, nhung nhiéu
bién thé khac ciing di duoc noi dén.22 Mot vi tri nhay cam moi khac ciing
dugc bao cdo 1a locus 9p21 ¢ nguoi da tring chi nhay cam véi UTP té bao

vay. Ngoai ra, mot s0 locus mai cling da bao cdo & ngudi Chau A c¢6 cac locus



nhay cam v6i UTP bao gdm 3028 va 22q12. Mot phan tich khac trén 1000 bd
gen cac ddi twong ngudi chau Au va xac dinh mdi lién hé cac bién thé BRCA2
p.Lys3326X (rs11571833) va CHEK2 p.lle157Thr (rs17879961) c6 lién quan
nhiéu v6i bénh UTP té bao vay hiém gap.?

1.1.4. Phén loai ung thw phéi

C6 2 dang chinh ctia UTP: UTP khong té bao nho (Non-Small cell lung
carcinoma-NSCLC) chiém ti 18 dén 85% va UTP té bao nho (Small cell
lung carcinoma-SCLC) chiém ti 1& 15%. WHO phan NSCLC thanh 3 loai
chinh: ung thu biéu mé tuyén, ung thu biéu mo té bao vay va ung thu té
bao 16n. Ngoai ra con c¢6 mot sd bién thé khac va phan nhém ung thu két
hop trén 1am sang.?*
1.1.4.1. Ung thw phoi té bao nhé

Loai UTP té bao nho thuong 1a do hut thudce, 1a loai ung thu rat 4c tinh,
c¢6 xu hudng lan rong tir kha sém. UTP té bao nho ciing dugc phan loai thanh
khéi u than kinh noi tiét ¢ phdi. Pay 1a nhitng khdi u hiém gip, chiém 13%
tong s6 cac loai UTP phat trién trong cac té bao ctia hé thong noi tiét than
kinh & phoi.?®
1.1.4.2. Ung thuw phéi khéng té bao nho

Céc loai NSCLC pho bién nhat 13 ung thu biéu mé té bao vay, ung thu
biéu mé té bao 16n va ung thu biéu moé tuyén. Mot sd phan loai it phd bién
hon 13 u carcinoid mang phdi, ung thu biéu mé tuyén nudc bot va ung thu
biéu mo khong phan loai. Ung thu biéu mé té bao khong phai té bao vay gan
nhu chiém mot nira tong s6 NSCLC.

- Ung thw biéu mé tuyén: hién 1a loai UTP phd bién nhat & nhitng ngudi
khong bao gio hut thude. Ung thu biéu moé tuyén chiém khoang 40% cac
truong hop UTP ¢ nguoi khong hut thude.?® Trong lich str, ung thu biéu mo
tuyén thuong duge nhin thdy & ngoai vi & phdi. Tuy nhién, cac nghién ctru gan
day cho thiy rang ty 18 ton thuong ¢ trung tim va ngoai vi c6 su thong nhat cho

ca ung thu bi€u mo tuyén va ung thu bi€u mo t€ bao vay.
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- Ung thw biéu mé té bao vay: 1a loai UTP hay gip ¢ nam giéi. N6
tuong quan chat ché vaoi tién st hut thude 14, nhiéu hon so véi hau hét cac loai
UTP khac. Theo cac nghién ctru gan day, nguy co twong ddi cta ung thu biéu
mo phoi té bao vay 1a khoang 5,5 & nhitng nguoi c6 thoi gian hat thude trude
d6 tir 1 dén 20 nam hodc tir 20 dén 30 niam, so v6i nhimg ngudi "khéng bao gior
hut thude" (ngudi khong hut thude sudt doi). Nguy co twong ddi ting 1én khoang
16 véi thoi gian hut thude trude do tir 30 dén 40 nam, va tang lén khoang khoang
22 v6i hon 40 ndm hat thude.?

- Ung thw biéu mé phoi té bao I6n: La mot nhoém khong dong nhét cua
cac khéi u ac tinh khong biét hoa co ngudn gdc tir cac té bao biéu mo di bién
d6i & phoi.
1.1.4.3. Mot $6 logi ung thw phéi khdc

Nhiing loai ndy it pho bién hon nhiéu so voi UTP té bao nho va UTP
khong té bao nho, chiing chi chiém 5% -10% cac trudng hop UTP.%

- Carcinoid phé qudn: chiém toi 5% céc truong hop UTP. Céc khéi u
nay thuong nhd (3-4 cm hodc nhé hon) va xay ra phd bién nhit & nhiing
ngudi dudi 40 tudi, Khong lién quan dén hit thude 14. Cac khdi u carcinoid co
thé di cin va c6 mot ty 1& nho tiét ra cac chat gibng nhu hormone. Ung thu
carcinoid thudng phat trién cham hon so véi ung thu khéc.

- Ung thuw mé hé tro' ¢ phéi: Thuong rat hiém, nhu ung thu co tron,
mach mau hodc céc té bao lién quan dén phan img mién dich & phoi.

1.1.5. Co ché bénh sinh ciia ung thw phoi

Nguoi ta da chimg minh sy hinh thanh khdi u theo nhiéu buéc, trong dé
cac khoi u phat trién thong qua mot loat cac thay doi tién trién bénh 1y (t6n
thuong tién ung thu) véi cac sai 1éch gen va ngoai gen tuong tng, & cac co
quan khac nhau, bao gdm da, phoi va dai trang. Tang san, chuyén san vay,
loan san vay va ung thu biéu mé tai chd, bao gdm nhitng thay ddi & éng khi

phé quan co truéc hodc kém theo ung thu biéu mé té bao vay phdi (Lung
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squamous cell carcinoma-LUSC) x4m lan. Ban than cac ton thuong loan san
vay thuong dugc phan loai theo mirc d§ khac nhau - nhe, vira va nang - dua
trén mot loat cac thay doi khong dién hinh vé té bao hoc va mé hoc. Céc thay
d6i bénh 1y va phan tir tién ung thu lién quan dén LUSC chi ra nhiéu giai doan
trong su phat trién cta phan nhém UTP nay tir niém mac duong ho hap. Mt
khac, cac nghién ctru di goi ¥ rang su tich tu cua cac bat thudng cap do phan
tr vuot qua mot ngudng nhat dinh, chtr khong phai 1a thay doi trinh tu, 13 co
so cho su phat trién cua kiéu hinh 4c tinh.?® Vi du, cac thay doi tién 4c tinh
tuan ty da dugc ghi nhan rat it d6i voi ung thu biéu mo tuyén phdi (Lung
adenocarcinoma - LUAD), khéi u than kinh noi tiét va SCLC. Tang san u
tuyén khong dién hinh 1a chudi thay d6i hinh thai duy nhéat dugc xac dinh cho
dén nay ddi v6i sy phat trién cia LUAD x4m lan. Tang san té bao than kinh
ndi tiét phoi tu phat lan toa, mot ton thuong hiém gip bao gdm ting sinh cuc
bo long dng duong ho hap dudi dang khdi u nhé lanh tinh, duge coi 1a ton
thuong tién than cta ung thu carcinoid noi tiét than kinh & phéi. Pang chi v,
khéng c6 ton thuong tién ung thu nio dugc biét dén ddi véi loai u phdi noi
tiét than kinh phd bién nhat, SCLC Su phat trién ctia kiéu hinh ac tinh & phoi
duong nhu 1a do sinh bénh hoc phan tur theo tirng budce, dac hi¢u theo trinh tu
va da tAng va do su tich tu va két hop cta cac bat thuong gen va ngoai gen.?
1.1.5.1. Co ché bénh sinh ung thu biéu mé tuyén phoi

Rét nhiéu bang chung cho thiy c6 it nhat hai con dudng phan tir ¢6 lién
quan dén sy phat trién ciia LUAD, d6 1a KRAS va EGFR (thy thé yéu t6 ting
truong biéu bi, EGFR) ¢ lan lugt bénh nhan hut thudc va khong hat thude.
Cac dot bién gen EGFR, dac biét 1a dot bién mat doan ngén ctia cac bién thé
EGFR ¢ trén exon 19, L858R va L861Q & exon 21, ¢o lién quan chat ché dén
bénh sinh UTP ¢ nhitng ngudi khong hat thude, gisi tinh nit va ching toc
Pong A.2 Mit khac, cac dot bién trén KRAS c6 lién quan chit ché dén su

phat trién LUAD va lién quan dén nhitng nguoi hat thude.?® Cac dot bién
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diém khac thuong xdy ra va thay ddi sd luong ban sao (Copy-number
alterations - CNA) da duoc md ta trong LUAD va dugc xem xét & nhiing
vung khac cua gen.

Tang san u tuyén khong dién hinh (Atypical adenomatous hyperplasia -
AAH) 1a chudi thay dbi hinh thai duy nhat dugc xac dinh cho dén nay ddi véi
sy phat trién cia LUAD va ¢6 su déng thuan quan diém co ché bénh sinh cia
nhiéu ung thu biéu mo tuyén phan 16n chua duoc biét r5. Cac nghién ctru
trude d6 cho rang ca té bao Clara va té bao phé nang loai IT déu 1a té bao tién
than cia LUAD.3! Tuy nhién, rat nhiéu bang chimg cho dén nay di cho thay
rd rang protein C cd hoat tinh bé mit biéu hién trén té bao té bao phé nang
loai 11, chtr khong phai té bao Clara (té bao ngudn goc gay ra LUAD). Do kho
phan biét gitta AAH va ung thu biéu moé phé nang. Cac to chirc phan loai
LUAD gan day da khong con st dung thuat ngit ung thu biéu mé phé nang,
ma duoc thay thé bang ung thu biéu mo tuyén tai chd, hoic ung thu biéu mo
tuyén xam 14n t6i thiéu (u phat trién cha yéu cua 16p biéu bi voi sy xdm lan
dudi 5 mm).

Nghién ctru gan day cho thady AAH c6 lién quan dén sy tién trién tuyén
tinh cua cac té bao & cac phé nang (thanh phan ho hip tin cing) thanh ung
thu biéu mo tuyén tai chd va sau d6 1a LUAD xam lan, do sy biéu hién cua
cac gen chung giita cac té bao ¢ phé nang va AAH. Nhitng nghién ctru trén
bénh nhan LUAD & DPong A da ching minh hau hét LUAD ngoai vi tién trién
tir cac té bao phé nang qua giai doan AAH, coi AHH nhu mét ton thuong tién
ung thu. Mt khéc, cac nghién ciru khac cho rang LUAD c6 thé phat sinh tir té
bao biéu mod tiéu phé quan va phé quan nhé dua trén viée phat hién ra cac dot
bién gen EGFR diéu khién (vi du, EGFR p.L858R) trong cic tiéu phé quéan lan
can véi cac LUAD dot bién EGFR.% C6 nhiing thay d6i phan tir lién quan
giita LUAD va AAH, diéu nay da cung cap thém bang ching AAH dai dién
cho cac ton thuong tién ung thu trong qua trinh bénh sinh LUAD.
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Céc nghién ctru trude day cho thay tir 30% dén 40% AAH mang dot
bién KRAS (codon 12).33 Ngoai ra, cac dot bién gen EGFR gy ra ton thuong
v6i tan sb tuong tu gitta AAH (ung thu biéu mé tuyén tai chd) va LUAD. Pic
biét, nguoi ta chi y dén trinh tu cia cac ton thuong trude khi phan nhom ung
thu phé nang phat trién thanh cdac LUAD. Trong d6, dot bién gen EGFR dugc
phat hién tir t& bao biéu mo hd hip ngoai vi lién ké, 43% LUAD cé dot bién
gen EGFR, ma khong phai tir nhitng bénh nhan c6 céac loai gen sinh ung thu.3
Phat hién nay cho thay, co ché bénh sinh hinh thanh LUAD c6 thé tir céc té
bao khac nhau vé nguén goc (t& bao biéu mo tiéu phé quan va té bao té bao
phé nang loai II), nhung déu c6 dot bién gen EGFR. Nguoi ta di xac dinh
duogc cac sai 1éch phan tir khic trong AAH, bao gdm biéu hién qua muc cua
cac Cyclin D1, Survivin va oncoprotein ERBB2, mat di hop tir (LOH) trong
nhiém sic thé 3p (chiém 18%), 9p (CDKN2A), 9q ( phuc hop xo cling ci
1/TSC1), 17q va 17p (TP53) va giam biéu hién cta chét e ché khdi u, serine
threonine kinase 11 (STK11 con dugc goi 1a LKB1).%®

Nguoi ta cling di ching minh cac thay doi ngoai gen bao gom methyl
hoa DNA céc gen CDKN2A va PTPRN2 ciing thay & AAH.% Cac nghién ctru
nhim danh gia sy khac biét va muirc d6 biéu hién gen giita cac ton thuong ung
thu sém (AAH, ung thu biéu mo tai chd) va LUAD, két qua cho thay su
khuéch dai gen gy ung thu EGFR 1a dic diém phan tir khac biét chi yéu giira
cac ton thuong sém (AAH va ung thu biéu mé tai chd) va LUAD. Céac nghién
ctru ndy ciing chi ra cac t6n thuong AAH va ung thu biéu mo tuyén tai chd
déu 6 biéu hién NKX2-1 (con duoc goi 13 TITF-1) mirc do cao, day 1a yéu tb
phién ma chita homeodomain, chii yéu biéu hién & céc tiéu phé quan phdi tan
cing va ving ngoai vi phdi. Ngoai ra, NKX2-1 rat quan trong d6i voi hinh
thanh sy phan nhanh trong qua trinh phat trién binh thudng cta phdi va bién
d6i gen 1am tang biéu hién cac protein hoat dong bé mit quan trong ddi véi su
biét hoa ciia té bao phé nang loai II. Trong bénh LUAD, gen NKX2-1 thuong
bi tdng biéu hién hodc khuéch dai (vi tri 14913.3), c6 vai trd gay ung thu dic
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hiéu cua dong té bao phé nang loai II d6i véi yéu t6 phién ma NKX2-1 trong
LUAD. Cac nghién ctru khac nhau di chi ra vai tro thuc dy ting trudng
NKX2-1 trong té bao LUAD ngudi, ciac nghién ctu trén chudt (Kras
(LSLG12D/p); p53 (flox/flox)) da chimg minh NKX2 -1 c0 vai tro ngan chan
su phat trién ctia khdi u phdi & chudt va tre ché kha nang di can in vivo.¥’
1.1.5.2. Co ché bénh sinh ung thuw ung thw biéu mé té bao vay phéi (LUSC)

Tiép xtic 1au dai v6i khéi thube co kha ning 1am cac té bao vay & cac
duong ho hip 16n chuyén san hay loan san, cac té bao bién ddi nay c6 vai tro
nhu tién than cta ung thu biéu mo té bao vay. Cac nghién ctru co ché bénh
sinh ctia LUSC d4 chi ra cic bat thuong gen bat dau & cac té bao biéu mo binh
thuong vé mit mo hoc va gia tang voi su tién trién cta cac thay d6i mo bénh
hoc. Céc té bao té bao biéu m6 mat alen tai nhiéu vi tri trén nhiém sic thé 3p
(3p21, 3p14, 3p22-24 va 3p12) va 9p21 (CDKN2A) trong biéu mé phé quan
1a nhitng thay doi dugc phat hién sém nhat trong qué trinh bénh sinh cua
LUSC.® Si mét can bang alen & 8p21-23, 13q14 (RB1) va 17p13 (TP53)
cling dugc phat hién trong cac ton thuong té bao vay tién xam 14n.%

Céc nha nghién ctru cling tim thdy CDKN2A bi methyl héa DNA trong
cac ton thuong vay tién ung thu véi tan sb ting theo tién trién mé bénh hoc
(24% & ton thuong chuyén san vay va 50% ¢ ung thu biéu mé tai chd).® Cac
yéu to tang truong ndi moé mach mau (Vascular endothelial growth factor-
VEGF) va thu thé VEGF ting cuong biéu hién trong cac ton thuong loan san
vay phé quan so véi biéu mo phé quan binh thuong, diéu nay chimg minh sy
tang sinh mach phét trién som trong qua trinh bénh sinh UTP va nhiing biéu
hién gen bat thuong nay 12 co s& cho viéc phat trién du phong UTP bing héa
chat khang ting sinh mach. Hon nita, CAC ton thuong loan san vay, ting sinh
mach, biéu hién su tdng sinh mach mau trong cac mé duoi biéu mé véi mat
dd vi mach tang cao, cho théy cO su sa“ip xép lai cdu triic cia vi mao mach to

chuc. Ngoai ra, sy hién di¢n cta ton thuong nay ¢ nhitng ngudi c6 nguy co
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cao do hat thudc 14 cho thiy ring cac md hinh vi mach lac chd c6 thé xay ra ¢
giai doan du ctia qua trinh hinh thanh ung thu phé quan.*

Bén canh su hinh thanh mach, cac con dudng khac, bao gdm axit béo
va axit retinoic, cling lién quan giira cac ton thuong vay tién xam lan va
LUSC. Nguoi ta da chimg minh trong LUSC, gen gay ung thu SOX2 bi tang
cuong khuéch dai & vi tri 3¢26.3. Bat thuong nay lam hinh thanh va phat trién
cac khdi u. Ngoai ra, gen SOX2 con c6 vai tro thic day su phét trién cua céac
té bao khoi u phoi, dic biét 1a cac té bao biéu md vay va lam trung gian cho
su phat trién ciia té bao gbc UTP. Nguoi ta cling thdy rd rang cac thay doi
trong gen SOX2 & cac giai doan tién ung thu va phét trién thanh LUSC nhur:
Yuan va cong su dd ching minh rang biéu hién protein SOX2 hoan toan
khong c6 trong co ché bénh sinh ung thu biéu mé tuyén & phdi, nhung ting
cuong biéu hién & cac ton thuong vay tién x4m lan va trong LUSC.“
McCaughan va cac dong nghiép da cho thay, bang cach phan tich ving nhiém
sac thé 3q, loan san phé quan phan trén dudng ho hap co biéu hién ting cuong
khuéch dai gen SOX2.42

Pang chu ¥, ting biéu hién gen SOX2 co lién quan dén tién trién 1am
sang cla cac ton thuong vay co xam lan cao. Tuong ty nhu gen NKX2-1 trong
LUAD. Ngudi ta cho rang, SOX2 hoat dong nhu mot gen giy ung thu trong
co ché bénh sinh ban dau ctia LUSC. Trai nguoc voi cac nghién ctru vé khdiu
ac tinh khac, cac phan tich trén toan bd bo gen vé tién UTP 1a cuc ky hiém.
C6 thé néi viéc 1ap hd so phén tir cia cac ton thuong phoi tién 4c tinh s& 1am
tang dang ké su hiéu biét cua ching ta vé cic bién ¢ ban dau trong co ché
bénh sinh UTP. Mot budc quan trong theo hudéng nay la nghién ciu cua
Nakachi va dong nghiép da chimg minh cac thay d6i mdi trén nhiém sic thé
trong cac t6n thuong loan san tién xam 1an.*® Nghién ciru ching minh duogc
nhing thay d6i méi va nhiing thay doi da biét trén nhiém séc thé trong cac tén

thuong loan san. Cac vung nhiém sac thé nay bao gobm mat cac gen Urc ché
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khéi u gia dinh RNF20, SSBP2 va su khuéch dai gen ung thu RASGRP3.%
Hon nita, mot s6 thay d6i nhiém sic thé dugc tim thy trong nhiéu ton thuong
tién ung thu, biéu hién ctia hiéu Gng “lan réng”. Trong mot nghién ctru khac
cua Ooi va cong su, cac ton thuong tién 4c tinh va LUSC duoc phan tich bf?mg
giai trinh ty RNA (RNA-seq). Nghién ctru nay da xac dinh chinh xéc cac kiéu
hinh biéu hién gen bi diéu chinh sém giita cac té bao binh thuong va cac tén
thuong tién 4c tinh cling nhu cac cAu hinh thay doi giita cac mo tién ung thu
va cac LUSC.* Nhiéu nghién ciru sir dung cac con dudng phan tir va phan
tich nhiéu gen (microarray) cho thay, nhiing thay d6i biéu hién nay la dau
hiéu cua trc ché TP53 va kich hoat gen MYC.* Nghién ctru nay da cung cap
nhimg khia canh quan trong vé co ché bénh sinh sém ciia LUSC va cac dau
an sinh hoc tiém ning cho viéc diéu tri hoa chat. Tuy nhién, cac phat hién nay
bi han ché boi nghién ctru tién hanh & mot sb it bénh nhan LUSC, do do6, can
¢ cac nghién ctru v6i ¢& mau 16n hon dé khang dinh. Ngoai ra, cac nghién
ctru twong tu bao gém cac phan tich truc giao (giai trinh ty DNA) s& cho phép
xé4c dinh céc tac nhan giy ra phat trién cac ton thuong vay tién xam lan va su
tién trién ctia chung thanh khéi u phoi ac tinh.
1.1.5.3. Co ché bénh sinh ung thu biéu mé phoi té bao nho

Cho dén nay, nguoi ta van chua xéac dinh dugc ton thuong vé mat kiéu
hinh tién ung thu d6i voi SCLC. So véi NSCLC, rat it thong tin vé cac su
kién tién trién ban dau trong co ché bénh sinh phan tir cia SCLC. Mt nghién
ctru danh gia LOH tai mdt s6 vi tri nhiém sic thé, sy khong 6n dinh cua té bao
vi mo trong biéu mé phé quan binh thudng vé mit mé hoc va ting san 1an can
v6i cac khéi u phoi cho thay ty 1& thay doi biéu mé 1an can SCLC cao hon
dang ké so v6i nhimg biéu mé 1an can NSCLC. Nhiing phat hién trude do chi
ra ton thwong phan tir lan rong va nhiéu trong cdc md binh thudng xung
quanh SCLC. Piéu nay goi ¥ rang SCLC c6 thé phat trién truc tiép tir biéu mo
binh thudng hodc bat thuong nhe vé mit md hoc ma khong di qua mét trinh

ty mo hoc phuc tap. Pang cha y 1a cac nghién ctu st dung mod hinh chudt
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bién d6i gen GEM di chting minh sy phat trién SCLC dugc khoi dong boi su
bat hoat cuia gen TP53 va RB1, ciing nhu bang cach kich hoat con duong tin
hiéu hedgehog.*® Trong mot nghién ctru st dung phan tich bd gen tich hop,
nguoi ta phat hién SCLC nguoi biéu hién nhimng thay doi cu thé & TP53 va
RB1, cac dot bién 13p trong cac bd diéu chinh histone CREBBP, EP300 va
MLL ciing nhu sy khuéch dai trong gen ung thu FGFR1.% Gan day hon, cac
nghién ctru vé cau hinh protein dd xac dinh dugc nhiing thay d6i trong SCLC
bao gém: bao gdm PARP1 va cac protein sta chita DNA. Ngoai ra,
Mohammad va cac dong nghiép dd mo ta histone demethylase lysine
demethylase 1 (LMD1) nhu mot muc tiéu diéu tri cho SCLC. Tuy nhién, vai
trd ctia nhimg thay d6i néi trén trong cac giai doan binh thudng va tién 4c tinh
ctia su phat trién SCLC van chua duoc hiéu 1d.
1.1.6. Cdc phwong phdp diéu tri ung thuw phéi hién nay tai Viét Nam
1.1.6.1. Phdu thudt

Phau thuat duoc coi 1a chi dinh rong rai cho bénh nhan bi UTP giai
doan dau du stic khoe phau thuat. Trong nhimg nim gan ddy, y hoc da phat
trién cac k¥ thuat phau thuat hién dai, bao gdm phau thuat ndi soi 10ng nguc
cit phoi c6 hd tro video it xam 1an (Video assisted thoracic surgery- VATS).
Bang k¥ thuat hién dai nay, ty 1é tr vong sau phiu thuét va thoi gian sdng
thém sau phau thuat VATS da duoc ching minh 1a tot hon so voi phiu thuat
mo. Mot nghién ciru thuan tap hdi ctru 10n ¢ chau Au cho thiy ty 1é tir vong
trong bénh vién sau khi phau thuat VATS 1a 1% so voi 1,9% ddi véi phau
thuat cét thuy mé.*” Tuong tu, phan tich hé théng cho thiy ty 18 séng sot sau 5
nam sau phau thuat cat thuy VATS d6i voi UTP giai doan dau 1a 80,1% so
v6i 65,6% dbi véi phau thuat cat thuy ma. Cat thiy bang phiu thuat ndi soi
16ng nguc co hd tro video ciing co6 nguy co bién chimg thip hon (29,1%
VATS so véi 31,7%) va thoi gian nam vién ngan hon (8,3 ngay VATS so véi
13,3 ngay).
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Trong 10 ndm qua, ty 1¢ phiu thuat cit bo da tang tir 9% lén gan 17%
va cac chi dinh phau thuat dang mo rong cho nhitng ngudi trén 70 tudi. Viée
st dung phuong phép phiu thuat mot phan ciing di ting 1én lam cho ty 18 cit
b6 phoi giam xudng (phiu thuat cit bo phdi co nguy co tir vong khoang 11%
trong vong 90 ngay). Phau thut ndi soi bing robot dang dugc phat trién,
nhung né hién khong duoc khuyén khich. Kiém soat UTP quéc gia & Anh
nam 2016, di bao cao rang pham vi bénh nhan bi UTP khong phai té bao nho
duoc diéu tri ph?lu thuat dao dong tur 5% dén 36% & cac co so khac nhau. Cac
nghién ciu trude day ciing da chimg minh mot ngudi ¢ kha ning dugce phau
thuat diéu trj UTP cao hon téi 51% néu ho dugc chan doan lan dau tién tai
mot trung tim phau thuat 16ng nguc, hiéu qua nay rd rét nhat ¢ cac trung tam
phau thuat 16n nhat.*
1.1.6.2. Chiéu xa

- Phwrong phdp xa tri dinh vi khéng gian ba chiéu (3D): Xa tri tiép tuc
phat trién va c6 nhiéu k¥ thuat hién dai dang duoc sir dung dé diéu tri UTP.
Phuong phap xa tri dinh vi 3D, d3 dugc phat trién diéu tri cho bénh UTP tur
dau nhitng nam 2000. Phuong phap nay c6 thé cung cap liéu lugng buc xa 16n
v6i d chinh xac cao (1-2 mm) dén cac ton thuong nhé <1 cm® bang cach st
dung phdi hop hé théng 3D duoc lién két bén ngoai voi cac chuyén dong chu
ky hé hap. N6 chu yéu chi dinh cho nhitng ngudi bi ung thu giai doan dau
khong thé/khong mudn phau thuat. Mot phan tich tong hop cac nghién ctru di
ching minh phuong phap xa tri dinh vi 3D da lam ting thoi gian sdng thém
hon so vé&i xa trj thong thudng (ty 1é séng thém trong 2 nam 1a 70% so v&i
53%). Mot nghién ctru thuan tap hoi ctru giai doan 11 ciing cho thay ty 1¢ song
thém sau 3 ndm 1a 55,8% v&1 UTP T1-2 NO MO. Cung véi viée cai thién thot
gian séng thém, phuong phéap xa tri dinh vi 3D ciing c6 ty 1¢ kiém soat bénh
tai chd tot hon so vai xa tri thong thudng sau 3 nam (87,2% so véi 43% xa tri
thong thuong). Vi thanh cong trong viéc diéu tri nhitng bénh nhan khong thé
phau thuat, nghién ciru hién dang tip trung vao viéc mé rong sir dung phuong

phép xa tri dinh vi 3D nhimg bénh nhan UTP. Tuy nhién, cho dén nay, cac
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bang chtng nghién ctru viéc tng hd phuong phap xa tri dinh vi 3D cho diéu
tri UTP giai doan dau con it.*®

- Séng cao tan/vi séng: Ban dau phuong phap nay dugc s dung dé
diéu tri cac khdi u gan nguyén phat hodc thir phat, cat bo u bang séng cao tan
qua da dung cho cac khéi u phoi 1an dau tién duoc mé ta vao nam 2000 boi
Dupuy va cong su. Cit bo u bang song cao tan qua da duoc sir dung cho cac
khéi u phoi & ngoai vi giai doan dau hodc di cin ¢ nhitng bénh nhan khong
chi dinh phau thuat. Dudi hudng dan cta chup cat 16p vi tinh, ding mot kim
chira nhiéu dién cuc, c6 thé mé rong dugc dua qua da vao ton thuong phéi.
Sau do, dung mot dong dién hinh sin di qua céc dién cuc gdy pha huy nhiét va
hoai tr dong mau céc té bao u. Ngoai ra, co thé sir dung dau do vi song dé boc
tach khoi u hiéu qua. Bién chimg pho bién nhéat duoc bao cao 1a tran khi mang
phoi; tuy nhién, chi 4-16% bénh nhan bi bién ching tran khi mang phdi phai
xtr 1y. Nhiéu nghién ctru da bao céo ty 18 sdng thém tong thé 1a 75% dbi véi
bénh nhan & giai doan I UTP khong c6 chi dinh phau thuat.*
1.1.6.3. Liéu phdp diéu tri dich va irc ché diém kiém sodt mién dich

Nhitng tién bd vé hiéu biét cac con dudng phat sinh ung thu, cong nghé
gen di d4 hd tro phat trién cac loai thude diéu tri dich va thuéc mién dich mdi,
ngan chan hoat dong cua cac con duong hinh thanh ung thu. Trong UTP, mdt
s6 con dudng chinh, nhu con duong EGFR, PI3K/AKT/mTOR, RAS - MAPK
va NTRK/ROS1. Phuong phap diéu tri dich dau tién, erlotinib 13 chét trc ché
EGFR, gefitinib 1a chét e ché PI3K/AKT/mTOR everolimus va entrectinib 13
chat (rc ché NTRK/ROS1. Hién nay, ngudi ta di xac dinh duoc cic co ché
khang thudc trong UTP, nhu dot bién mién TK (T790M), khuéch dai MET, dot
bién RAS. Liéu phap diéu tri dich vdi cac loai thubc mdi dang trong qua trinh
phat trién 1am sang va cho két qua 1am sang day hira hen d6i véi tinh trang
UTP khang thudc, nhu EGFR-TKIs thé hé thir ba (Osimertinib) c6 thé hoat
dong va nham dich ca dot bién nhay cam véi EGFR va khang thubc T790M.
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Bén canh d6, véi sy xuit hién cla cac chét (rc ché diém kiém soat mién dich,
nhiéu bénh nhan UTP dap tng t6t véi cac khang thé tc ché diém kiém soat
mién dich (nhu nivolumab va pembrolizumab) khang thé khang PD1. Ngoai ra,
mot s6 nghién ctru ciing dd bao cao mot sd liéu phap nham dich va liéu phap
mién dich ¢6 hiéu qua hira hen trong diéu trj UTP.*

Phuong phap diéu tri hé thong méi nhét 13 cac chat tc ché diém kiém
soat mién dich: pembrolizumab, nivolumab va atezolizumab. Chung hoat
dong thong qua con dudng thu thé chét té bao theo chwong trinh 1/2 (PD-L1
va PD-L2). PD-L1 va PD-L2 la nhitng protein dugc cho la ngan chan hé
théng mién dich bang cach lién két v4i thu thé PD-1 trén cac té bao T da dugc
kich hoat (gdy ra cai chét bang gay doc té bao cac té bao ung thu khi duoc
kich hoat béi cac khang nguyén khoi u). Mot sb té bao ung thu biéu hién PD-
L1 va PD-L2 trén mang té bao cta ching, cung cip mdt 16p 40 bao vé khoi hé
thong mién dich mot cach hiéu qua. Céc liéu phap mién dich nay ngan chin
con duong thu thé PD-L1/2 va PD-1, do do, hé théng mién dich nhan dién cac
té bao ung thu va té bao ung thu trai qua qua trinh chét qua trung gian té bao
T giy doc té bao. Thir nghiém KEYNOTE-010 dd chting minh véi hai lidu
khac nhau ctia pembrolizumab da cai thién dang ké kha ning song thém tong
thé so voi hoa tri liéu tiéu chuan (docetaxel) ¢ nhitng ngudi bi NSCLC c6>
1% biéu hién ctia t& bao khdi u PD-L1. Nhitng phat hién tuong tu ciing dugc
tim théy vo1 nivolumab so véi docetaxel & nhitng bénh nhan co biéu hién PD-
L1>1%. CTLA-4 (protein 4 lién quan véi té bao lympho T giy doc té bao) 1a
mot phan tir khac bicu hién trén té bao lympho c6 chirc niang diéu chinh giam
hé théng mién dich. Ipililumab, mot chat tc ché CTLA-4, da cho thay két qua
day hira hen o thir nghiém giai doan IIT cta thudc nay két hop vai cac liu
phap chéng ung thu toan than khac dé diéu tri NSCLC, nhu thir nghiém
checkmate 227, hién dang duoc tién hanh.*8
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1.2. Liéu phap virus vaccine séi diéu trj ung thw phdi nguoi
1.2.1. Sinh hoc virus soi

Virus séi 1a mot virus RNA soi don, am, c6 vo boc thudc loai Morbillivirus
va ho Paramyxovirus. Bo gen dai 16 kilobase, gdm 15.894 nucleotit, bao gdm
6 gen ma hoa 8 protein cua virus. B gen cua virus dugc bao boc boi
nucleoprotein (N), phosphoprotein (P) va protein 16n (L) tao thanh phtrc hop
ribonucleoprotein (RNP), dugc bao quanh boi matrix (M) protein. Hai trong
s6 cac protein 13 protein khong cau tric V va C, duoc biéu hién tir mot ban
phién ma RNA thay thé ctia gen P. Vai tro cua chung chu yéu lién quan dén
viéc ngin chiin cac phan ing mién dich do interferon (IFN) loai 1 gay ra. Cac
glycoprotein vo MV, hemagglutinin (H) va protein dung hop (F) lam trung

gian cho su gan két va hoa hop virus véi mang té bao (Hinh 1).%
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MeV genome (15894 nt)

Hinh 1.1 So dd céu tric virus séi
Nguédn: Engeland C.E va cong su (2021)*°
(a) Virus sé1i; (b) bo gen cua virus so1 nucleoprotein (N), Protein 16n (L),
Phosphoprotein (P), Matrix (M), protein Haemagglutinin (H), protein Fusion
(F), protein phi cau trac V va C.
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1.2.2. Virus vaccine séi lay nhiém dic hi¢u té bao ung thw phéi
1.2.2.1. Té bao UTP ¢4 cdc thu thé ddic hiéu véi virus sci

Ba thy thé chinh, CD150, CD46 va Nectin-4, dugc virus soi st dung dé
x4m nhap vao té bao dich. CD150 hay phan tir hoat héa té bao lympho
(SLAM) 1 thy thé chinh ddi véi cac chung virus s6i hoang da. Thuy thé nay
duoc biéu hién chu yéu trén té bao lympho B va T da hoat hda, té bao tuyén
giap chua truong thanh, bach cau don nhan va t& bao dudi gai (DC). Nguoc
lai, cac chung virus giam doc luc thudc dong MV-Edm, lay nhiém té bao ung
thu ¢6 chon loc sir dung thu thé CD46 thong qua sy thay thé axit amin duy
nhat & vi tri 481 trong protein virus séi-H (asparagin thanh tyrosine).
Glycoprotein xuyén mang loai I, CD46 hoat dong nhu mot chat diéu hoa
am cta qua trinh ly giai qua trung gian bo thé va duoc biéu hién phd bién
trong tt ca cac té bao c6 nhan. Mot thu thé biéu md méi duoc xac dinh
moi gan day, tén goi 1a Nectin-4, ca ching virus hoang dai va chang virus
déu st sung thu thé nay dé ting cudng cho viéc xAm nhip vao té bao
dich.***" Nectin-4 1a mét protein bam dinh, mot thanh vién cac thy cam thé
bam dinh cua lién ho globulin mién dich ndm & vi tri ma cac té bao biéu mo
dinh vé&i nhau, trong d6 c6 ca té bao UTP. Ban dau, chung dugc mo ta la
poliovirus-giong thu thé-4 (PVRL-4), dong mot vai trd quan trong trong
qua trinh sinh bénh, gidp virus si bam dinh vao biéu mé dudng ho hap gay
nhiém trung.*°

Nhiéu dir liéu da chirng minh réng MeV nhu 1a mét tac nhan diéu tri co
tiém ning cho bénh nhan UTP NSCLC. Do cac dong té bao NSCLC dugc thir
nghiém déu biéu hién manh mé thu thé dic hiéu CD46 cua MeV, c6 nhiéu
bang ching héa mé mién dich cho thay co téi 40% mau té bao NSCLC &
nguoi biéu hién manh mé thu thé CD46.%° Thy thé CD46 1a rat can thiét cho
sy xam nhap cua MeV, ngan chin biéu hién phan tir CD46 dan dén viéc uc

ché gan nhu hoan toan sy 1ay nhiém MeV-GFP trong cac té bao UTP.5! Gan
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day, nguoi ta da bao cao rﬁng Nectin-4 biéu hién cao, c6 chon loc trong nhiéu
loai té bao ung thu bao gém ca UTP.52% Do d6, Nectin-4 1a muc tiéu tot doi
v6i loai khéi u nay, do do6, MeV co thé 1a mot céng cu va g cir vién tt dé
diéu tri cac t& bao khdi u ndy mot cach cé chon loc.

1.2.2.2. Co ché ldy nhiém ddc hiéu té bao ung thie

* Moi quan hé giita biéu hién thu thé ddc hiéu véi ly gidi té bao ung thir

- Hau hét cac té bao ung thu ké ca UTP thuong biéu hién qua mirc thy
thé CD46 dé thoat khoi su gy doc té bao. Pay chinh 1a co ché MeV lay
nhiém chon loc t& bao ung thu biéu hién qua murc thy thé CD46. Nguoi ta di
chtng minh hiéu qua khang té bao UTP cua MeV tuong quan véi muc do
biéu hién thy thé dic hiéu véi MeV (CD46 va Nectin-4).** Hon nita, cac
nghién ciru gan day di ching minh rang cac ching MV-Edm c6 kha ning st
dung phan tt SLAM nhu mot thu thé dic hiéu. Su ly giai té bao ung thu
lympho trén mé hinh dong vat ciia MeV cho thdy MeV lay nhiém qua thu thé
SLAM doc 1ap v6i mirc do biéu hién CD46.%*

Ngoai ra, thy thé Nectin-4 ciing dugc chimg minh 12 mot thy thé dic
hiéu cia MeV duoc biéu hién ¢ mirc d6 thap dén trung binh trong cac té bao
biéu mo dudng ho hap, nhung mot sé nghién ciru da cho thdy su biéu hién
phong phu ctia né trong ung thu biéu mo tuyén phoi, dai trang, budng trimg
va vi, 1am cho Nectin-4 tré thanh mot thy thé khoéi u dic hiéu tiém ning vai
MeV.% Hoat dong khang u ctia MeV trong céc té bao ung thu biéu mé tuyén
nguoi tang 1én theo muc d6 biéu hién cia Nectin-4, diéu ndy cho thay rang su
biéu hién cua Nectin-4 ¢6 twong quan véi muc do sy ly giai té bao ung thu
cua MeV.®

* Té bao ung thu khiém khuyét ddp vmg véi interferon

Ngoai ai lyc cia MeV véi céac thu thé té bao dic hiéu, co cac co ché
tiém ning khéc ciling gop phan vao kha ning ly giai chon loc té bao u cua

MeV. Cac khiém khuyét trong con dudng dap tGng interferon (IFN) khang
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virus thuong gip & cac té bao khdi u, khién cac té bao ung thu d& 1ay nhiém
virus hon so véi cac té bao binh thuong.*® O céac té bao binh thuong, nhan
dién RNA cua virus béng cac thu thé PRR, RIG-1 vd MDA-5 s& kich hoat mot
loat cac con dudng mién dich bam sinh, kich hoat san xuét interferon loai 1
(IFNa/). IFN sau d6 gan voi thu thé dic hiéu trén té bao, kich hoat con
duong tin hiéu JAK/STAT, dan dén hoat hoa ISG lién quan dén viéc bao vé
chdng virus va tin hiéu chét té bao theo chuong trinh (apoptosis). Trong té
bao ung thu, con dudng nay thudng bi e ché hoat dong, dan dén té bao ung
thu thoat khoi hé thong mién dich cta co thé. Mot nghién ciru chtig minh vai
tro ctia interferon loai 1 v&i kha niang MeV lay nhiém vao té bao ung thu bang
cach diéu tri cac dong té bao ung thu voi IFN-B trude khi nhiém MeV, két
qua cho thay IFN-B 1am giam kha ning MeV nhiém va ly giai té bao ung thu;
diéu nay chimg minh MeV c6 kha ning 1ay nhiém céc loai t& bao ung thu ¢
mirc do khac nhau phu thudc vao phan ing mién dich bam sinh cta co thé.
1.2.3. Cdc co ché Vvirus vaccine séi ly gidi té bao ung thw phéi

1.2.3.1. Hinh thanh hop bao (té bao khéong 16 nhiéu nhdn)

MeV c6 céc protein F va protein H gan vao thu thé tham gia qua trinh
hop mang. Khi gin vao thu thé, protein H thay d6i cAu hinh, su thay d6i nay
kich hoat protein hop mang giy ra qua trinh thay d6i trong protein F. Sy thay
d6i nay lam cho mang virus va té bao sat lai rdi hop nhét véi nhau. Co ché
chinh xac ma protein H kich hoat protein F 1a chua rd rang. Cac protein F ctia
MeV con tham gia qua trinh hop nhat mang té bao nhiém virus véi mang té
bao binh thudng xung quanh, giébng nhu su hop nhat giita mang virus va té
bao (qua trinh nhiém tring MeV). Su hop nhat giita té bao nhiém virus va té
bao binh thudng lan can tao thanh hop bao (mdt khéi té bao khong 16 co nhiéu
nhan). Mot té bao bi nhiém virus c6 thé hop nhat 50-100 té bao 1an can voi
nhau tao thanh mot hop bao.%® Pay 1a mot co ché 1ay lan virus ma khong can

giai phong cac hat virus truong thanh ra khoi té bao ung thu. Qué trinh hop
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nhat té bao lam cho virus giam tiép xtic v6i khang thé trung hoa cua co thé vat
chu, chung lan tranh duoc su kiém soat cua hé mién dich d& dang lay lan va
phat trién. Thong thudng, cac hop bao ton tai khong qua 4-5 ngay. Hop bao
chét 13 do hop nhat hat nhan, ngung tu nhidm sic thé sém, thoai héa
autophagy, kém theo giai phong cac tii syncytiosome gidng nhu exosome
nhung biéu hién khang nguyén té bao u cao. Hop bao chét tao ra syncytiosome
nhiéu hon so véi cac té bao chét do cac nguyén nhan khac. Syncytiosome 13
yéu t6 lam cho céc té bao DC trudng thanh va trinh dién khang nguyén hiéu
qua hon so vdi cac exosome tir té bao chét do cac nguyén nhan khac.%

MeV sir dung protein hgp mang dé hinh thanh hop bao goép phan ting
hiéu qua ly giai té bao u. Vi vdy, MeV c6 kha ning giét chét truc tiép cac té
bao ung thu théng qua hinh thanh cac hop bao, day 1a mot thudc tinh ly giai té
bao u quan trong, kha ning MeV tao hop tuong quan véi tiém ning ly giai té
bao ung thu cta ching.
1.2.3.2. Tao ra mién dich dac hiéu khang té bdo u

* Té bao khoi u chét do nguyén nhdan mién dich

- Mic du, su thiéu hut cam ung IFN co thé thic dﬁy su nhan Ién cua
MeV trong céc té bao 4c tinh, Nhiém MeV kich hoat hé mién dich bam sinh
ly giai t& bao ung thu qua trung gian MeV da duoc xac nhan trong nhiéu
nghién ctru. Viéc cam nhan MeV b?mg cac thu thé nhan dang mo hinh, dac
biét 1a RIG-1, MDA-5 va TLR7, thiic day trang thai tién viém va khang virus.
Tuy nhién, nhiém MeV giy ra phan tmg IFN loai I dd duoc ghi nhan trong
liéu phéap virus gay ly giai té bao ung thu ddi véi cac chung MeV giam doc
luc. Rajaraman ca cong su gan ddy di bao cao cac té bao u nguyén bao than
kinh dém ngudi bi nhiém MeV-Edm 1am ting phién mi ctia DDX58 cam bién
RNA bam sinh, ciing nhu IFN-8, STAT1 va cac gen duoc kich thich boi
interferon cé chiic nang chéng virus, bao gém ISG15, MX1, MX2, OAS1 va
OAS2.% Ngay cang c6 nhiéu bang chimg cho thiy nhidm MeVsé kich hoat hé



26

mién dich gay ly giai té bao ung thu qua trung gian MeV. Ngoai c4c khang
nguyén lién quan dén khdi u (TAA), chét t& bao khéi u bi nhiém MeV hoic
pha v& hop bao con giai phéng cac md hinh phan tir nguy hiém c6 ngudn gbc
tir tac nhan gy bénh (Pathogen- associated molecular pattern-PAMP) va mo
hinh phan tir nguy hiém c6 ngudn goc tir té chirc bi ton thwong (Danger-
associated molecular pattern-DAMP), chiing kich hoat phan tmg mién dich.
Nghién ctru caa A. Chen va cong sy (2017) cho thay céc té bao ung thu biéu
mo té bao gan nguoi chét sau khi nhiém MeV-Edm di thuc day sy chuyén vi
qua mang cua calreticulin cling nhu gidi phéng nang lugng tir phan tu
Adenosine triphosphate (ATP) va HMGB1.%

HMGBI 1a mot tin hiéu nguy hiém tic dong manh lén cac té bao
dudi gai (DC) théng qua TLR4, day 1a yéu t6 dugc giai phong bai cac té
bao u ac tinh nguoi bi nhiém MeV-Edm. Cac té bao ung thu trung biéu mo
mang pho6i ngudi bi nhiém chung MeV-Schwarz tao ra biéu hién HSP70
mirc d6 cao, mot phan tir co vai tro ting cudng kha ning té bao DC trinh
dién chéo khang nguyén. Ngoai ra, viéc nhan dién cac phan tt PAMP sau
nhiém MeV, ch:fmg han nhu dsRNA, kich hoat thay doi cac mtrc IFN-q,
IFN-B va IFN-A, dan dén san xuét cac cytokine gy viém, gém IL-6 va IL-
8, cling nhu chemokine RANTES. Pang cht y, cic phan tir ndy ciing c6 thé
tao ra trang thai co thé khang virus, can trd su ly giai té bao ung thu truc
tiép hay qua trung gian MeV .%?

* Vai tro té bao trinh dién khdng nguyén va khoi déng té bao T

Ngoai vai tro chdng virus, IFN-a con thiic ddy su biéu hién ctia TRAIL,
duoc ma hoa bdi mdt gen kich thich interferon trén cac té bao DC. Trong mot
nghién ctru in vitro, Achard et al. da ching minh diéu chinh TRAIL trén DC
can phai c6 su hién dién cia virus (trong nghién ctru ndy tac gia dung ching
MeV-Schwarz) hodc cac té bao khbi u bi nhidm virus, quéa trinh diéu hoa

TRAIL khong xay ra khi nudi cdy té bao DC véi cac té bao khédi u duge chiéu
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xa UV (tao ra té bao u chét apoptosis).®® Nhiéu tac gia khac ciing da chimg
minh diéu hoa TRAIL qua trung gian MeV kich hoat té bao DC, dan dén giét
chét cac té bao lympho ctia ngudi biéu hién cac thu thé TRAIL bai cac té bao
bach cau lympho T. Bén canh hoat tinh gy doc té bao phu thudc vao TRAIL,
cac t& bao DC dong mau va dong tuy co thé thyc bao toan bd cic té bao
nhiém MeV chét theo chuong trinh.%2 Chudi RNA cia MeV duoc nhan dién
boi TLR7 trong cic phasome cua té bao DC dong mau ciing nhu cac chat
trung gian sao chép MeV bao gom dsRNA duoc phat hién boi cac thy thé té
bao RIG-1 va MDA-5 ¢ ca DC dong mau va CDIc + DCs dong tuy.%? MeV
kich hoat TLR7, RIG-I vd MDA-5 gy ra mot dong tin hiéu 1én dén dinh diém
trong qua trinh té bao DC trudng thanh, duoc dic trung bai diéu hoa cac dau
hiéu kich thich CD40, CD80, CD83, CD86 va HLA-DR, ciing nhu tiét ra cac
tién viém va Thl va céac cytokine phan cuc, chéng han nhu IL-1p, IL-6, TNF-
o, IFN-a va IL-12p70 & mitc d thap hon.%? Té bao DC trudng thanh thic day
trinh dién hi¢u qua cac khang nguyén tir cac té bao bj nhiém MeV bi thuc bao,
bao gom ca khang nguyén khéi u, dugce trinh dién chéo trén cac phan tit MHC
16p 1 dén cac té bao T CD8+ dic hiéu véi khdi u.% Viée kich hoat chéo céc té
bao T CD8+ thuc day sy ting sinh va hoat hoa ciia chung, dan dén giai phong
IFN-y. Pang chu ¥, trong méi trudng in vitro voi té bao u 4c tinh ¢ ngudi NY-
ESO-1 + M18, Guillerme va cong sy da bao céo can phai c6 su lay nhiém
virus dé kich hoat té bao T dic hiéu NY-ESO-1, vi cac té bao DC dong méau
tiép xuc véi cac té bao khdi u duge chiéu tia UV khong thé tao ra cac té bao T
dic hiéu cho khéi u.®* Nhu vay, nhiém MeV thic déy chtrc nang té bao trinh
dién khang nguyén va khéi dong té bao T khang khbi u hiéu qua. Do dé, lidu
phap virus ly giai té bao ung thu c6 thé cung cap khang nguyén khéi u, cac
phan tir kich thich va cac cytokine gay viém, tirc 1a cac tin hiéu 1, 2 va 3 can

thiét dé kich hoat té bao T.52
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* Hoat héa té bao lympho T

Céc nghién ctru in vivo vé nhiém MeV hoat hoa hé mién dich khang u
dau tién da duge tién hanh trén mo hinh chudt thiéu hut mién dich mang khdi
ung thu nguodi. Mic du cac mo hinh nay d3 ghi nhan tac dung ly giai truc tiép
té bao u ctia MeV va kich hoat cac phan tmg mién dich bam sinh khang u.
Panh gid vai trd MeV hoat hoa mién dich thich tng khang u chi c6 thé duoc
giai quyét sau khi phat trién cac mé hinh chudt c6 hé mién dich binh thuong.
Grossardt va cong sy (2013) 1an dau tién béo cdo sy xAm nhap cta té bao T
dic hiéu o ria ngoai khdi u sau 7 ngay diéu tri bang virus soi trén mo hinh
chudt bi ung thu dai truc trang MC38cea.®® Mot nghién ctru trén chudt c6 hé
mién dich binh thudng mang ung thu biéu mé phoi dudi da ciing cho thay co
tham nhiém té bao lympho CD4+ va CD8+ ndi u sau khi diéu tri MeV.% Hon
nita, mot sé nghién ctru cho thay ting té bao T CD8+ IFN-y + ndi u va cac
yéu t tang ty 1¢ té bao T (CDS8 +/FoxP3 +) trén md hinh chudt mang u 4c tinh
B16 sau khi diéu tri bang MeV. Cac nghién ctru khac ciing cho thdy MeV gia
tang thAm nhép té bao T vao khdi u.

Piéu tri OV da 14 tang tham nhap té bao T vao khoi u thong qua co ché
co ban bao gdm OV lam ting cua cac yéu td hoat hoa té bao lympho thAm
nhp vao khdi u, cy thé 14 CCL3, CCL4, CCL5 va CXCL10. Cac chemokine
nay ting lén trong cac md hinh dong vat ciy ghép ung thu biéu mé té bao gan
ngudi duge didu tri baing MeV-Edm so vé6i cac khdi u khong duoc diéu tri.5
Mot s6 nghién ciru cho thay cac té bao u nguyén bao than kinh dém nguoi tiét
ra CCL5 va CXCL10 cao hon sau khi nhiém truing MeV-Edm in vitro.° Do
d6, c6 thé khang dinh diéu tri bang MeV gay ra tang biéu hién ciia mot s6 yéu
td kich thich ting ti 1¢ t& bao lympho T va di chuyén chiing dén vi tri khéi u.

* Pdp iing té bao lympho T

Khi dén khdi u, cac té bao T CD8+ dic hiéu véi khdi u trinh dién khang
nguyén khéi u trén phan tt MHC 16p L, lam trung gian gy doc té bao khéi u.

Pang cht y, nhiém MeV vio té bao u nguyén bao than kinh dém nguoi trong
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6ng nghiém lam ting mic mRNA ctua TAP, HLA-A va HLA-B, ciing nhu
nhiéu phdi tr HLA, do d6 ting cudng kha ning té bao khéi u trinh dién khang
nguyén khdi u va té bao u tré thanh muc tiéu cua té bao T dic hiéu khdi u.
Hiéu luc khang u c6 thé duoc ting cudng hon nita bang cach chuyén khang
nguyén khdi u vao ndi bao khdi u trong qua trinh ly giai té bao u qua trung
gian MeV. Delaunay va cong sy (2017) dd nhiém MeV & cac md hinh in vitro
dong té bao u 4c tinh khang nguyén NY-ESO-1* vd NY-ESO-1" ty than va
cung loai c6 ngudn gdc tir bénh nhan dé chimg minh hién tugng nay.®” Ho
phat hién ra rang NY-ESO-1 dugc giai phong ra tir cac té bao u bi ly giai do
nhiém MeV da duogc cac té bao khdi u khac thu nhan trén HLA 16p 11, xir 1y
va trinh dién cho céac té bao T CD4+. Piéu nay chi ra rang khang nguyén khoi
u dugc biéu hién khong dong nhat, co thé lan truyén khap khdi u khi té bao u
bi ly giai qua trung gian MeV, 1am cho nhiéu té bao khdi u dé bi té bao T
nhan dién hon. Tuy nhién, hién tuong nay van chua dugc xac nhan trén co thé
nguoi. Hai nghién ctru st dung mo6 hinh MC38cea da bdo cdo 40% sy thuyén
giam khdi u hoan toan va kha ning sdng sot 1au dai sau liéu phap OV sit dung
chung MeV Schwarz biéu hién IgG1-Fc. Pang cha ¥, 75% - 100% chudt khoi
hoan toan khong thay tai phat khoi u & mot vi tri xa sau diéu tri 4 va 6 thang
diu trj 6868

* MeV kich hoat cdac thanh phdn khdc ciia hé mién dich

Su tac dong 1an nhau giita virus gay ly giai té bao ung thu va hé thong
mién dich khong chi gii han ¢ cac té bao DC va té bao T, ma bao gdm céac
quan thé té bao mién dich khac nhau (Hinh 1.2). Trong s6 ndy, bach cau trung
tinh da duoc nghién ctru trong liéu phap MeV. Ching nhay cam véi nhiém
tring MeV, diéu nay thuc day qua trinh hoat héa té bao bach cau trung tinh.%?
Khi nhiém MeV, bach cau trung tinh dugc kich hoat, chtng tiét ra IL-8, chiéu
md thém nhiéu bach cau trung tinh vao vi tri khdi u. Bach cau trung tinh c6
tac dung khang u truc tiép bang cach giai phong cac phan tir gay doc té bao
nhu TNF-o hoic TRAIL. Chiing con khang khdi u gian tiép bang cach tiét ra
MCP-1, chit nay thu hat bach cau don nhan va té bao lympho T. Tuy nhién,
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bach cau trung tinh tiét ra IFN-o lai gép phan vao cac dap ung mién dich
chéng virus. Hau hét nhing thay d6i nay chi thdy & bach ciu trung tinh bi
nhiém céac chung MeV va khong xay ra dbi v6i chung virus séi hoang da. Tuy
nhién, vai trd ctia bach cau trung tinh trong cac khéi u ac tinh té bao B duong
nhu thay d6i, tiy thudc vao mirc d6 cua ly giai té bao ung thu truc tiép, bach
cau trung tinh c6 vai trd hon nita trong cac khdi u 4c tinh ¢ kha nang khang
vé6i ly giai té bao u qua trung gian MeV so véi nhimg té bao u nhay cam véi
ly giai té bao u qua trung gian MeV. Do d6, diéu quan trong 1a phai khao sat
vai trd ctia bach cau trung tinh trong liéu phap ly giai té bao u qua trung gian
MeV trén cac mod hinh cay ghép u c6 hé mién dich binh thuong.

Céc dai thuc bao lién quan dén khéi u thuong co kiéu hinh M2 va do
d6, thuc day hinh thanh khoi u.%2 Tuy nhién, viéc tiép xtc voi virus co thé
kich hoat sy tai phan cuc cua ching. Vé van dé nay, Tan va cong su (2016) da
chtmng minh qu4 trinh chuyén dai thuc bao nguoi MO va M2 sang M1 khi tiép
xuc voi cac té bao khdi u nhiém MeV. Su tai phan cuc nay duoc chimg minh
bang mot s6 dau an cia kiéu hinh M1, bao gdm ting cac phan tir dong kich
thich nhu CD80, giai phong cytokine tién viém (IL-1B, TNF-o, IL-6) va tiét ra
cac chat hoa tng dong té bao T 1a CXCL9 va CXCL10.7° Theo mot s6 nha
khoa hoc, tac dung khang khéi u ctia dai thuc bao trong liéu phap MeV ly giai
té bao u mai chi duoc biét in vitro. Can co cac nghién ctru tién 1am sang va
1am sang sau hon dé lam sang to van dé nay.

R4t it nghién ctru in vitro danh gia vai trd cia té bao giét ty nhién (NK)
trong liéu phap MeV ly giai té bao ung thu. Nhiéu tic gia dd quan sat thiy,
mic du diéu tri MeV khong dan dén ting cac phdi tir té bao NK nhu MICA/B,
ULBP1, ULBP 2, ULBP 3, CD112, hogc CD155, nhung ting kha ning giét
chét té bao khdi u trong dong nudi cay té bao bi nhiém MeV va té bao NK
cung v&i giai phong granzyme, perforin va granulysin.”* Trong dong nudi cay
té bao u héc té nhim MeV véi té bao NK, ngudi ta cling thiy ting cac ddu 4n
hoat hoa CD69 va diu 4n phan huy CD107, trong khi mirc do biéu hién cua
CD16, CCR7, DNAMI va NKG2D khong thay d6i. Mot nghién ctru gan day
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cho thay kich hoat té bao DC 1a rat quan trong ddi véi chiic ning cua té bao
NK trong diéu tri MeV. Diéu nay 1am ndi bat cic twong tac phuc tap xay ra
trong vi méi truong khéi u, khi diéu tri liéu phap virus ly giai té bao ung thu.
Dit liéu vé vai tro dong gop cua cac té bao mién dich khac, dic biét 1a
vai trd cia té bao B trong liéu phap MeV ly giai té bao ung thu vAn con khan
hiém va chua duoc nghién ctru ddy du. Mot nghién ctru gan ddy da phan tich
hiéu qua cua té bao T CD8+ NKG2D + giét té bao ung thu biéu mo té bao gan
nguoi dudi hd tro cua cytokine (t& bao CIK) duoc diéu tri bang MeV-Edm.5!
Trong in vitro, té bao CIK ting phdi tir Fas va cac t& bao u bi nhiém MeV
tang phdi tt NKG2D MICA/B, sau d6 céc té bao CIK ting cudng bai tiét
IFN-y va do d6, ting hoat dong khang khéi u ctia ching. Trong mot md hinh
chuot thiéu hut mién dich, céc tac gia di chimg minh sy ting cudng hoat hoa
té bao CIK & lach va khdi u ctia nhitng con chudt duoc diéu tri bang MeV so
vo1 nhitng con khong dugc diéu tri. Ngoai ra, diéu tri MeV tuong quan voi
tang cuong tham nhap té bao CIK, ting mot s6 chemokine lién quan dén su di
chuyén cua té bao lympho nhu CCL3, CCL4, CCL5 va CXCL10 ndi u.

Effector phase & Immunogenic
i : <3 tumor cell death &

Trafficking and s . R R Phagocytosis

tumor infiltration X L2 2y Dendrmf: cell
T 2 maturation
I{ N )//‘-

Oncolytic b e e s Qi\: 3
measles viru: 1 >

i > — - ‘.\\ \

L 2 Dying tumor cell pr f A \

. — . 5
- e\ -

Dendritic cell (DC)
T cell priming
o Phagocytosing DC
Lymph node
CD8+ T cell

CD4+ T cell

Hinh 1.2. MeV kich hoat h¢ mién dich khang té bao u
* Nguon: G. Pidelaserra-Marti and C.E. Engeland (2020)°
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1.2.3.3. Bién doi virus tiang curong liéu phap mién dich khdng té bao ung thuw
Céc dac tinh noi tai cia MeV trong viéc diéu chinh lai vi méi truong
khéi u c6 thé duoc ting cudng bang cach gin cac gen mi hoa diéu hoa mién
dich vao bd gen virus.%? Cac chat diéu hoa mién dich dugc ma hoa boi cac gen
diéu hoa mién dich trong bd gen virus sau d6 duoc biéu hién tai vi tri nhan 1én
ctia virus trong khéi u. Trong mot sé nghién ciru, cac nha nghién ctru da tich
hop cac gen mi héa cac chat kich thich kha nang mién dich bam sinh vao bo
gen MeV. Cac nghién ctru in vivo trén chudt thiéu hyt mién dich mang khéi u
nguoi da chi ra, trang bi cho MeV gen ma hoa IFN-B cua chudt, gen GM-CSF
chudt, hodc gen G-CSF ngudi gitip ting cudng tic dung khang khdi u cia
MeV. Hon nita, mot gen md héa phan tir sinh mién dich cua vi khuan
Helicobacter pylori, l1a protein kich hoat bach ciu trung tinh (NAP), da duogc
chuyén vao bo gen MeV dé kich thich thém phan tng viém va thuc day giai
phong céc cytokine phan cuc Th1.”2 Mot nghién ctru diéu tra MeV bién doi
mang gen ma hoa GM-CSF trén mo hinh dong vat c6 hé mién dich binh
thuong mang u t& bao MC38cea cho thdy khéi u tién trién chdm va kéo dai
thoi gian séng so voi chudt & nhom chimg. Pap tng IFN-y dic hiéu MC38 va
gy doc té bao duogc ting cuong dang ké trong té bao lach cua chudt duoc
diéu tri bang MeV ¢6 gen GM-CSF. Piéu nay cho thiy sy ting dap umg cta té
bao T dic hiéu voi khdi u. Kha niang mién dich dic hiéu véi khéi u duoc duy
tri 6 thang sau khi cdy ghép khéi u va khong thay khoi u tai phat. Voi muc
dich tang cuong phan ung cia té bao T, Veinalde va cong su di gan gen ma
hoéa mét protein hop bao IL-12 (FmIL-12) vao bd gen MeV (ching Schwarz).
Diéu tri bang MeV mang gen FmIL-12 gitip loai bé hoan toan, 1au dai 90%
khéi u MC38cea trén mo hinh chudt, ¢ kha niang bao vé tai phat khdi u. Diéu
tri MeV mang gen FmIL-12 ¢6 lién quan dén ciu hinh cytokine Thl ¢ ndi u
va ting t& bao T CD8 + ndi u. Cac nghién ctiru khac da chimg minh hiéu qua

ly giai té bao u ctia MeV mang gen FmIL-12 phu thudc vao té bao T gay doc
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té bao CD8*.® Tuy nhién, diéu tri bang MeV mang gen FmIL-12 d3 lam giam
ndng do té bao NK ndi u. Céc té bao NK cho thiy ting ddu 4n hoat hoa CD69.
Do d6 kich hoat ly giai té bao u qua trung gian FmIL-12 di duoc cong nhan.
Piéu nay da thuc day viéc thiét ké mot MeV tai to hop ma héa protein hop
bao IL-15/IL-15Ra chudt (MeV FmIL-15), twong duong vdi hiéu qua cua
MeV mang gen FmIL-12 trén ciac mo hinh dong vat mang khdi u MC38cea va
B16-CD46.% That vay, diéu tri bang MeV mang gen FmIL-15 c6 hiéu qua
lam ting té bao NK noi u so voi MeV mang gen FmIL-12. Tuy nhién, hiéu
qua diéu tri cia MeV mang gen FmIL-15 khong vuot troi trong ca hai mo
hinh thuc nghiém. Diéu nay cho thiy rang, mic du giam té bao NK noi u,
nhung MeV FmIL-12 13 tac nhan tri liéu tiém nang hon trong cac mé hinh do.
Trong khi MeV mang gen FmIL-12 va FmIL-15 kich hoat cac chirc nang tao
hiéu tng té bao T, nhung cac chirc ning nay co thé khong hiéu qua ddi véi
cac khdi u thiéu kha ning thAm nhap mién dich trudc d6. Vi muc dich ting
tham nhap té bao T vao cac khdi u, MeV mang gen ma hoa chat dinh té bao T
dic hiéu kép (BiTEs) véi tinh dic hiéu kép dbi véi CD3 va phat trién cac
khang nguyén bé mat khéi u. Céc thi nghiém tién 1am sang trén mo hinh khdi
u ac tinh B16 d3 ching minh diéu tri MeV mang gen BiTE d3 ting cudng
chiéu mo té bao lympho T, kich hoat té bao lympho T va hoat dong khang u
khi. MeV mang gen BiTE ciing cho thiy hiéu qua khang khéi u dang ké trong
cac md hinh khéi u ngudn gbc tir bénh nhan bang cach chuyén té bao mién
dich vao chudt thiéu hut mién dich. Trong khi cc cytokine va BiTE c6 thé
hoat dong trén tat ca cac té bao T khong ké dén tinh dic hiéu cua chung,
nhimg nd luc gan ddy nham huéng dén diéu tri MeV tao ra cac phan mg té
bao T vé6i cac khang nguyén khéi u dic hiéu. Cach tiép can dung MeV di loai
d3 duogc ap dung rong rai dé diéu tri khdi u. Theo d6, MeV mang gen ma hoa
lan lugt khang nguyén ovalbumin va khang nguyén khdi u twong tmg 1a

claudin-6 va TRP-2 da dugc nghién ctru. MeV - Schwarz mang gen ma héa
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cac chudi TRP-2 ¢6 chiéu dai day du hodc chudi ovalbumin hoic cac chudi
quyét dinh khang nguyén ovalbumin, 1y nhiém cac té bao khdi u va té bao
DC chudt, gay ra biéu hién céac phan tt MHC 16p I trén ca hai loai té bao, dic
biét 14 rd rang hon khi nhiém cac virus mang gen mi hoa chudi quyét dinh
khang nguyén ovalbumin. Su trinh dién khang nguyén trén céc té bao bi
nhiém MeV d3 thuc day su hoat héa CTL dic hiéu ovalbumin va khoi dong
cac t& bao OT-I dic hiéu ovalbumin. Hutzler va cong su (2017) da ching
minh sy cam tng té bao T CD8+ dic hiéu ovalbumin va claudin-6 chuot
C57BL/6 IFNAR -/— CD46Ge dugc tiém MeV mang gen ma héa ovalbumin
va claudin-6.”® Ngoai ra, chudt dugc tiém ching MeV mang gen mi hoa
claudin-6 di phat trién mién dich dich thé dic hiéu véi khang nguyén, 1am
trung gian gay doc té bao phu thudc vao bd thé khang cac té bao khdi u biéu
hién claudin-6. Nhiing nghién ctru di dé cap & trén chi ra c6 thé bién d6i MeV
ting cudng cam tng cac phan tmg té bao T khang té bao khdi u hiéu qua.
1.2.4. Pdp itng mién dich vit chii khdng MeV

Ngoai viéc ting cuong dap tmg mién dich khang té bao khbi u, mot s6
chat diéu hoa mién dich ciing ting cudng dap umg mién dich khang virus.
Nghién ctru sau khi diéu tri MeVmang gen GM-CSF thi dap tng IFN-y dic
hiéu voi MeV di tang 1én so voi diéu tri MeV d6i chimg ¢ mé hinh chudt
mang khéi u MC38cea, mic du khong dang ké.®® Trong dan sb néi chung,
mién dich khang MeV pho bién 1a di co tir trudc, do da timg bi nhiém tring
virus soi va tiém chung. Cac khang thé khang virus séi da dugc ching minh
1a ngdn can qua trinh ly giai té bao u qua trung gian MeV, ké ca tiém MeV tai
chd hay toan than. Nguoc lai, hiéu qua cia MeVmang gen BiTE dugc tiém
ndi u duong nhu cao hon mot chat & chudt da duge ching ngura trudc MeV
trong mo hinh chudt c6 mién dich binh thudng mang khéi u té bao B16. Hon
ntra, nhu da thao luan ¢ trén, cac tin hiéu chéng virus bam sinh c6 thé 1a diéu

kién tién quyét dé khoi phat cac dap tng mién dich thich tng khang lai liéu
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phap OV. Cac phan tmg khang virus tu nhién va thich tng c6 thé han ché hoat
dong gay phan giai truc tiép té vao ung thu cua virus. Cac phan tmg mién dich
nay lai cung cip bo sung vé do an toan cua phuong phéap diéu trj bang OV, do
cach han ché sy nhan 1én va ngan chan sy lay lan khong kiém soat duoc cua
virus. Hon nita, trong mot sb trudng hop, cac dap ung khang virus thich tng
tham chi co thé ¢ loi cho liéu phap OV. Trong mot nghién ctru gan day,
Rajaraman va cong su (2018) da xac dinh duoc mét peptide virus mai, dugc
xur 1y tir protein MeV L, trinh dién trén cac phan tir HLA-A*24 bdi cac té bao
u nguyén bao than kinh dém nhiém MeV. Chiing c6 kha ning kich hoat céc té
bao T phl hop voi HLA, giai phong IFN-y®. Mot sb nghién ctru khéc ciing
cho thay té bao T khang virus c6 thé dugc hoan doi dé tro thanh tac nhan
khang té bao khéi u.®° Cac khang thé chdng vi-rat ciing c¢6 thé lam ting hiéu
qua cta thudc phan giai. Hién tuong ndy di duoc nghién ctu chi tiét d6i véi
reovirus. Tuong tu, nguoi ta cling da bao cao su tang cuong thuc bao MeV
qua trung gian khang thé cua dai thuc bao, mic du khong phai trong méi
truong té bao ung thu. Tém lai, c6 mot su cAn bang phuc tap giita kha ning
mién dich khang virus va khang khéi u. tuy nhién, can c6 nhiéu thtr nghiém
sau rong hon danh gia van dé nay.
1.2.5. Cdc thir nghiém lim sang siv dung MeV diéu tri ung thuw

Sau day la tom tat cac thir nghiém l1am sang st dung liéu phap MeV
diéu tri ung thu. Céac thir nghiém 1am sang st dung liéu phap MeV di hoan
thanh cho dén nay méi 1a giai doan dau véi cac tiéu chi chinh vé tinh an toan
va tinh kha thi cua diéu tri bang MeV ly giai t& bao ung thu. Do d6, bang
chtng lién quan dén cac tiéu chi mién dich hoc tir cac thir nghiém 1am sang
con han ché. Tuy nhién, trong cac thir nghiém 1am sang ban dau nay ciing da

cho thdy tiém ning day hira hen liéu phap MeV diéu tri ung thu (Bang 1.1).
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Bang 1.1. Cac thir nghiém l1am sang cia MeV
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CHUONG 2
POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong nghién ciru
2.1.1. Dong vt

Chu6t thiéu hut mién dich chung BALB/c (nude mice, Foxn1™, chuot
nude). Chudt nude dot bién trén gen Foxnl, khéng c6 tuyén tc, khong co té
bao lympho T, chudt nude 6 - 8 tuan tudi, trong lugng tir 18-22g, du tiéu
chuan thi nghiém, duoc nhap khau tir Cong ty Charlie-River (Hoa Ky).

S6 luwong 20 chudt nude duge nudi trong phong sach. Nudi dudng va
chim soc theo quy trinh huéng dan nudi chuodt nude tai Vién nghién ciru Y -
Duoc hoc Quan su, Hoc vién Quan .

2.1.2. Vit liéu nghién ciru
2.1.2.1. Virus vaccine soi

Virus vaccine soi ching Edmonton c6 ngudn gdc tir vaccine Priorix
(GlaxosmithKline, Anh).” Chung virus vaccine nay dugc hoat hoa, ting sinh,
bdo quan va duy tri & phong thi nghiém nghién ctru ung thu cia BO mon Sinh
Iy bénh, Hoc vién Quan y.
2.1.2.2. Dong té bao ung thuw phoi nguoi H460, A549 va té bao Verro

Dong té bao UTP nguoi H460 (HTB-177™ -ATCC), A549 (CCL-
185™ -ATCC) va Vero (CCL-81™ -ATCC, té bao than khi xanh Chau Phi)
va ¢6 ngudn gde tir trung tdm nudi cdy cac dong té bao My (American Type
Culture Collection, My). Chung t6i nudi cay, tang sinh cac dong té bao nay
trong moi truong nudi cdy dung theo quy trinh, sau do, bao quan va duy tri &
moi trudng Am sau (-80°C) tai phong thi nghiém nghién ctru ung thu cua Bo

mon Sinh ly bénh, Hoc vién Quan y.
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2.1.3. Trang thiét bi sir dung trong nghién ciru
2.1.3.1. Trang thiét bi

Céc thiét bi sir dung trong nghién ctru bao gdm thudc kep do u, may
camera, may do quang OD, kinh hién vi quang hoc dao nguoc truyén qua,
kinh hién vi dién tir truyén qua, hé thong phan tich t& bao theo dong chay,
may ly tdm lanh, to 4m CO, (37°C va 5% CO,) (hinh 2.1). Cac may do phuc

vu cho nghién ctru déu dugc chuan hoa.

~

Hinh 2.1. Cac may s dung cho nghién ciru
(1) kinh hién vi dién tir truyén qua; (2) Hé thong phdn tich té bao theo dong
chay; (3) may ly tam; (4) kinh hién vi; (5) tii nuéi cay té bao (37°C, 5% CO2);
(6) may do quang MTT
2.1.3.2. Dung cu nghién ciru tiéu hao
Vit tu tiéu hao gom dia nudi cay té bao da giéng cac kich c& khac
nhau: 6, 12, 24, 96 giéng; pipet cac kich c&; dng falcon 15ml va 50 ml; dng

effendort 1,5ml va 2ml; cac dung cu ti€u hao khéc...
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2.1.3.3. Héa chat nghién ciru

Moi truong nudi cay té bao DMEM c6 thém 10% FBS (Foetal Bovine
Serum) va 1% khéang sinh (gém penicillin va streptomycin) di duoc loc qua
mang loc vo trung.

Dung dich dém PBS, con 90 do, Trypsin-EDTA 1X, dung dich ¢ dinh
té bao, dung dich dimethyl sulphoxide (DMSO)....

Bo kit MTT déanh gia ti 1 té bao séng; kit FITC Annexin V Apoptosis
Detection kit (BD) dang gia ti 1& té bao chét apoptosis; cac khang thé gan chat
phat huynh quang phat hién cac té bao mién dich & md u chudt: khang thé
Mouse CD11b-FITC, khang thé Mouse CD49b/Pan-NK Cells FITC DX5,
khang thé Mouse CD11c APC HL3, Khang thé Ms CD197 (CCR7) PerCP-
Cyb.5 4B12.

2.2. Phwong phap nghién ctru
2.2.1. Nudi cdy va ting sinh cdc dong té bao
2.2.1.1. Ngi dung chudn bi

- Té bao dong té bao UTP ngudi H460, A549 va Vero lay tir té bao
dong dugc bao quan ¢ mdi trudong Am siu (-80°C).

- Dung dich PBS 1X vo tring, dung dich méi truong nudi cdy té bao
DMEM b6 sung 10% FBS, 1% khang sinh (penicillin + streptomycin) va
duoc loc qua mang loc vo trung duong kinh 16 0,45um. Dung dich trysin-
EDTA 1X.

- Tt 4m nubi cay té bao (37 °C, 5% COy).

- Pipet, dng nghiém vo tring, dia nudi ciy té bao duong kinh 10 cm,
may ly tam, buéng dém té bao, kinh hién vi quang hoc...
2.2.1.2. Nubi cdy dong té bao ung thu phéi nguoi H460, A549 va Vero

Tir ta Am sau (-80°C) luu trir té bao, lay ra mdi loai mot éng falcon
chua té bao H460, A549 va Vero va ra dong nhanh trong bé 6n nhiét (37°C x
1 phat). Hat 200pl dung dich té bao cé trong mdi 6ng trén cho vao timg
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falcon loai 15ml chira 10 ml mdi trudng nudi cay té bao roi tron déu. Hat
dung dich té bao vira tron vao dia nudi cay duong kinh 10 cm. Kiém tra té bao
trén kinh hién vi, danh gia dic diém hinh thai va mat do té bao vua gieo.
Chuyén céc dia nudi té bao vao tu 4m nudi cdy té bao (37 °C va 5% CO,).

Sau 24 gio, lay cac dia nudi ciy té bao ra, tién hanh kiém tra té bao
bang kinh hién vi quang hoc, t& bao séng va bam day dia nudi cdy, rira té bao
bang PBS 1X va thay méi truong nudi ciy té bao. Duy tri dia nudi cdy té bao
trong ti nudi cay (37°C, 5% CO,). Hang ngay, dung kinh hién vi quang hoc
kiém tra té bao ciing nhu tinh trang nhiém cac vi sinh vat vao mdi truong nudi
cdy. Thay mdi trudong nudi ciy té bao 2-3 ngay/1an’®77,
2.2.1.3. Téng sinh dong té bao ung thir phéi ngwoi H460, A549 va Vero

Gieo céc té bao sau 6-7 ngay, kiém tra dudi kinh hién vi quang hoc thay
té bao phat trién khoang 80% day dia nudi cdy, tién hanh ting sinh t& bao
bang cach tach va gieo té bao vao nhiéu dia nudi cdy theo cac budc sau:

- Hat hét dich mdi truong cii & cac dia nudi ciy té bao, sau do, rira sach
té bao & cac dia nudi cdy bang dung dich PBS 1X (lap lai khoang 21an).

- Cho 3 ml dung dich trypsin-EDTA 1X vao cac dia nuéi cdy té bao, lic
déu r6i luu tu 4m 37°C, CO; khoang 2-3 phuit.

- Lay céc dia nudi ciy té bao ra khoi ti 4m, kiém tra mic do té bao
bong khoi day dudi kinh hién vi quang hoc. Khi té bao bong khoi day dia nudi
céy, tach ro1 nhau, lo ling trong méi truong nudi céy, thuc hién cac budc sau:

+ Cho thém 20 ml dung dich mdi truong nudi cay vao mdi dia nudi cay
té bao (da bong hét), tron déu dung dich mdi trudng nudi cdy va té bao bang
pipet, dung pipet hat toan bd dich méi truong co chira té bao cho vao dng
fancol 50 ml.

+ Pém té bao ¢ budng dém Neubauer (Hinh 2.2), chuan ndng do dich té
bao 1a 10 t€ bao/ml.
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+ Cho 10 ml dung dich té bao da chuan néng do & trén vao cac dia nudi
cdy 20x100 mm méi (da chuan bi san).

+ Luu céc dia nudi ciy té bao méi gieo ¢ ti &m nudi cay té bao (37 °C,
5% CO,). Theo ddi té bao bam day va phat trién hang ngay, loai bo ngay dia
nudi cdy bi nhiém ndm hay vi sinh vat khac trong qua trinh theo dai.

Khi té bao phat trién tot gan kin day dia nudi cdy, thu t& bao lam thi
nghiém hay 1am ngudn té bao bao quan ¢ méi trudng -80°C.
2.2.1.4. Phwong phdp chudn néng dé té bao

- Nong do té bao sau thu hoach dugc chuan bang cach sir dung budng

dém Neubauer (Hinh 2.2) va kinh hién vi quang hoc.
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Hinh 2.2. Hinh dnh buong dém Neubauer
(a). Budng dém nhin bang mét thuong; (b). Budng dém nhin trén kinh hién vi
- Cong thire tinh mat do té bao trong mdi trudng bang budng dém Neubauer:
+ Goi A la s luong té bao dém duoc trong 80 6 nho.

A x4000 x Do Pha Loang
5x16

+ Cong thirc tinh: S té bao trong 1mmd =

2.2.2. Ting sinh va chudn dj virus vaccine séi
2.2.2.1. Tang sinh Virus vaccine soi

- Nhiém MeV vao té bao Vero:

Gieo té bao Vero vao cac dia nudi cdy 20x100 mm véi nong do 10° té
bao/ml theo k¥ thuat nudi cy té bao (da dé cap o tiéu muc 2.2.1.2), luu & ta
nudi ciy té bao (37°C, 5% CO,).
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Sau 24 gio, kiém tra té bao trén dia nudi cdy bang kinh hién vi quang
hoc, té bao Vero bam day tdt, thay méi trudng nudi cay. Theo ddi té bao Vero
phat trién hang ngay, thay moi trudng nudi cay 2-3 ngay/l lan. Khi t& bao
Vero phat trién gan kin day dia nudi cdy (thuong vao ngay thi 5-6), thay moi
truong nudi cdy dong thoi tién hanh nhiém MeV véi nong do 1-2 ml dich
stock virus/dia nudi cdy, luu vao ta nudi cay té bao (37 °C, 5% COy).

- Thu dung dich chia MeV':

Kiém tra té bao Vero nhiém MeV & cac dia nudi cdy hang ngay dudi
kinh hién vi quang hoc. Sau 7-8 ngay nhiém virus, quan sat dudi kinh hién vi
thuong, t& bao Vero nhiém Mev ¢ cac dia nudi cdy co hinh anh: té bao hoa
mang tao hop bao, hop bao chét vd ra tao thanh manh v té bao. Hut toan bd
dich chira té bao nhiém MeV chét & cac dia nudi cay vao dng falcon 50 ml, ly
tam 5000 vong/phut, trong 5 phit. Sau do, 14y phan dich ndi, bo phan cin bén
dudi, tiép tuc loc phan dich n6i nay bang mang loc vi sinh duong kinh 16
0,45um, ta thu dugc dich chira virus. Bao quéan trong moi truong -80°C.
2.2.2.2. Chudn d¢ virus vaccine soi bang phirong phdp TCIDs

Chuan d¢ virus bang TCIDsp 13 phuong phap xac dinh liéu nhiém 50%
nudi cy mo. Pay 1a phuong phap thuong st dung dé chuan do cac virus giy
ra hiéu ng bénh 1y té bao dic trung in vitro. Chung t6i lira chon phuong phap
chuan do TCIDs, sir dung té bao Vero va dung dich xanh methylen lam chét
biéu hién mau va danh gia hiéu Gmg bénh 1y té bao nhiém MeV ¢ céac giéng.

Tién hanh theo cac budc nhu sau:

- Chuan bi 1 dia 96 giéng

- Gieo té bao Vero vao céc giéng trén dia 96 giéng theo cac bude sau:

+ Tang sinh té bao Vero du sé lugng theo ky thuat ting sinh té bao da
néu O trén va thu du sb luong té bao Vero.

+ Pém té bao Vero & buéng dém Neubauer, chuin bj dung dich té bao

Vero nong do 5 x 10*té bao/ml.
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+ Cho 200pu] dung dich té bao Vero di chuin ndéng do trén vao cac
giéng trén dia 96 giéng, ta c6 cac giéng co néng do6 10* té bao/200ul/1 giéng,
duy tri té bao trén dia 96 giéng ¢ ti nudi ciy té bao (37 °C, 5% CO,).

- Nhiém MeV vao cac giéng trén dia 96 giéng voi cac ndong do pha
loang tir 10 dén 1078 theo cac budc: Sau 24 gid kiém tra té bao trén dia 96
giéng dudi kinh hién vi quang hoc, té bao Vero bam day va phat trién. Tién
hanh thay méi trudng nudi cay va nhiém MeV vao cac giéng trén dia 96 giéng
theo hang ngang B, C, D, E, F, G, twong ung v&i néng ddé pha loang stock
virus tir 103 dén 10°%, hang A, hang H, cot 11 va 12 1a cic giéng ching
(khong nhiém virus) (Hinh 2.3).
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Hinh 2.3. So' @0 nhiém MeV dé chuin @9 TCIDso
Giéng nhiém MeV; O Giéng khong nhiém MeV

- Pha lodng ndng d¢ virus theo cac budc sau’®:

+ Chuan bi 9 6ng nghiém (5ml) vo tring, danh s6 ong nghiém tir 1 dén
9, mdi 6ng c6 2,25ml moi trudng nudi cdy té bao.

+ Cho 250 pl stock virus vao dng nghiém 1, trén dén duogc 2,5ml dung
dich stock virus da pha lodng 10 (Hinh 2.4).

+ Ly 250 ul dung dich ¢ 6ng nghiém 1 cho vao éng nghiém 2, tron
déu ta duoc 2,5ml dung dich virus pha lodng 102 (Hinh 2.4).
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+ L4y 250 pl dungdich & 6ng nghiém 2 cho vao 6ng nghiém 3, tron déu
ta duoc 2,5ml dung dich virus pha lodng 10 (Hinh 2.4).

+ LAy 250 ul dich virus ¢ 6ng nghiém 3 cho vao dng nghiém 4, tron
déu ta dugc 2,5ml dung dich virus pha lodng 10 (Hinh 2.4).

+ Cr nhu vay, lap lai cac thao tac trén cho dén 6ng nghiém 9, ta dugc 9
6ng nghiém chira 2,5 ml dung dich c6 ndng d6 virus tir 10 dén 10°°.

St dung cac 6ng chira dung dich virus tir 2 dén 9 twong tng véi nong

d6 pha lodng virus tir 102 dén 10 cho thtr nghiém nay.

250 pl & Ty 250
[ e [
2,25 ml
Mbi truémg

Hinh 2.4. Pha loing nong d6 MeV
* Nguon: Lé Duy Cuong (2019)"

2,25 ml

Kiém tra té bao Vero nhiém virus & cac giéng trén dia 96 giéng hang
ngay dudi kinh hién vi quang hoc.

- Nhuom xanh methylen: Sau 4-5 ngay nhiém MeV, quan sat dudi kinh
hién vi thdy cac giéng co6 hinh anh nhiém virus 3. Cho thém 50pl xanh
methylen 15% vao timg giéng trén dia 96 giéng. Sau do, cho dia 96 giéng vao
trong 1 tai nilon sach rdi dé & nhiét 46 phong 1-2 gid. Ly dia 96 giéng ra rira
nhe nhang bang nudc sach. So sanh mau & giéng ching va giéng nhiém virus
danh gia két qua va tinh TCIDs.

- Poc két qua sau nhuém xanh methylen: Cac té bio con séng bam day
va bat mau xanh ctia chat nhuém xanh methylen, cac té bao chét do nhiém
virus bong ra va bi rtra troi di sau khi rira nhe nhang dia 96 giéng bang nudc
sach. Do vay, giéng ¢6 mau xanh dam hon la giéng c6 sb té bao séng cao hon,
dd nhat ciia mau xanh ti 1& thun véi sd té bao chét. So sanh mirc d6 mau gitra

giéng chung va giéng nhiém virus xac dinh giéng c6 t€ bao nhiém MeV.
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- Cong thirc tinh TCIDsy'"'"8:
I: Tinh khoang ti 1¢ (PD):
(% CPE & ndng d6 pha lodng c6 % CPE trén 50%) — (50%)
(% CPE & ndng do pha lodng c6 %CPE>50%) — (%CPE & ndng d6 pha loang c6 %CPE<50%)

I1: Tinh (-LOG) néng ds pha loang c6 %CPE ten 50% (Vi du 1073 s& 14 3)

TCIDso/ml = 10""/ml  (CPE: Hiéu irng gdy doc té bao)
2.2.3. Pdnh gié virus vaccine séi ly gidi té bao bang thir nghigm MTT

MTT [3- (4,5-dimethylthiazol-2-yl) -2,5 diphenyl tetrazolium bromide]
c6 mau vang, trong ti thé ciia t& bao song, chat nay dugc khir thanh céc tinh
thé formazan c6 mau tim. Dung may quang ph6 do do hip thu quang phd cua
dung dich MTT mau tim tai mdt budc song cu thé (thuong 490-570nm).
Trong nghién ctru nay ching t6i do quang ¢ budc séong 570nm. P hap thy
quang phd giam ching t6 cic enzym ti thé (reductase) it hoat dong, ti 18 té
bao sdng it. Su thay d6i nay cho ching ta thay do hap thu quang pho lién quan
true tiép dén s6 luong té bao séng in vitro. Quy udc do hap thu quang pho cia
nhoém chimg (khong nhidm MeV) 13 100% té bao song. Khi do, 1ay d6 hap thu
quang pho ¢ timg giéng ctia nhom nhiém MeV chia cho nhém ching ta duoc
ti 16 té bao sdng ¢ timg giéng, danh gia hiéu qua gay chét té bao theo ndng do
nhiém MeV in vitro.
2.2.3.1. Chuan bi dong té bao H460 va A549

- Té bao dong UTP nguoi H460, A549 dugc lay tir ngudn bao quan
trong mdi trudng -80°C, gieo mdi loai vao 2 dia nuéi cay kich thudc 20x100
mm. Thay méi trudng nudi cdy 2-3 ngay/lan.

- Sau 6-7 ngay gieo, té bao H460, A549 bam day va phat trién kin day
dia nudi ciy. Tach té bao nay theo k¥ thuat tach té bao (muc 2.2.1.3).

- Cho 10 ml dung dich méi trudng nudi cdy méi vao dia nudi cdy cac té
bao nay (di bong hét), tron déu dé cac té bao lo limg trong méi trudng. Dung

pipet hat toan bd dich té bao tir 4 dia nudi cdy trén vao 1 dng falcon 50 ml.
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- Chuén ndng do té bao A549, H460 & budng dém Neubauer dé c6 dich
té bao v6i nong do 2x10° té bao/ml. Cho 200 ul dich timg loai té bao nay vao
timg giéng trén 2 dia 96 giéng (1 dia cho mdi thoi diém danh gia). Nhu vay
mdi giéng trén dia 96 giéng co 10 té bao H460/200ul hoac A549/200ul. Trén
cing mot dia 96 giéng thi 6 cot 13 té bao H460 va 6 cot 1a té bao A549. Pénh
ky hiéu thoi gian danh gia gom: dia I, danh gia ti 1é té bao sdng sau nhiém
virus ngay thr 3; dia II, danh gia ti 1¢ té bao sdng nhiém virus ngay tht 4.

- Pé 2 dia 96 giéng da gieo té bao H460 va A549 vao ti nudi ciy té bao
(370C, 5% CO,).
2.2.3.2. Nhiém Virus vaccine séi vao té bao H460 va A549 trén dia 96 giéng

- Sau 24 gio gieo té bao vao dia 96 giéng, kiém tra cac giéng trén dia 96
giéng da gieo té bao H460 va A549 dudi kinh hién vi quang hoc, danh gia té
bao bam va phat trién.

- Chuan bi MeVvéi nong d6 1 MOI va 1/10 MOI. Tién hanh thay moi
truong & cac giéng trén timg dia 96 giéng. Nhiém virus theo 2 nhém (nhém
nhiém MeV va nhom chtng) nhu sau:

+ Hang déu tién va cudi cung 13 nhém ching (khong nhidém MeV),

+ Hang tht 2, 3 nhiém MeV véi ndng d6 1 MOI; Hang tht 3, 4 nhiém
MeV véi néng d6 0,1 MOI.

- Hang ngay, kiém tra t& bao H460 va A549 nhiém MeV & céc giéng
trén dia 96 giéng (néu dia nudi cay co giéng bi nhiém nam hay vi sinh vat
khac trong qué trinh tién hanh thi 1am lai). Pén ngay thir 3 va 4 sau nhiém
MeV, tién hanh lam nghiém phap MTT va tinh két qua ti 1& t& bao séng & cac
nhom nghién ctru.
2.2.3.3. Cdc budc tién hanh nghiém phap MTT

- Chuén bj dung dich MTT 10% gém cac budc sau:

+ Cho 3ml PBS 1.M vao lo chita MTT, lic déu dé hoa tan hét cac thanh
phan cua hoat chat MTT.
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+ Cho 2 ml MTT va 18 ml dich nudi cdy té bao vao dng falcon dé duoc
20 ml dung dich nuéi cdy 10% MTT.

- Tién hanh nghiém phap MTT theo cac budc:

+ LAy nhe nhang cac dia 96 giéng chura té bao H460 va A549 dd nhiém
MeV ngay tht 3 va 4 ra khoi ta 4m (37°C, 5% CO,). Kiém tra cic giéng trén
dia 96 giéng bang kinh hién vi quang hoc dé loai bo dia nudi cdy co giéng bi
nhiém ndm hay vi sinh vat khac trong qua trinh tién hanh.

+ Hut nhe nhang loai bo hét dich nudi ciy té bao & cac giéng trén dia 96
giéng bang pipet.

+ Cho vao mdi giéng 100 pl dung dich nudi cdy té bao c6 10% MTT.

+ Luu dia 96 giéng & ti nudi cay & bao (37 °C, 5% CO,) thoi gian 4 gio.

+ Sau khi luu du thoi gian, 1iy dia 96 giéng ra, hat nhe nhang loai bo
toan bo dich ndi & mdi giéng (tranh hit ca tinh thé formazan mau tim), cho
100 pl dung dich hoa tan tinh thé formazan vao cac giéng trén dia 96 giéng.

+ Lac nhe nhang dé hoa tan hét cac tinh thé mau tim formazan.

+ Po mat d6 quang & budce song 570 nm rdi tinh két qua.

2.2.4. Chudn bi méu té bao H460 va A549 nhiém MeV ddnh gid té bao chét
theo chwong trinh bang phwong phdp dong chdy
2.2.4.1. Chuan bi dong té bao ung thu phéi nguwoi H460 va A549

Tang sinh té bao H460 va A549 (theo cac budc & muc 2.2.1), gieo mdi
loai té bao vao 3 dia 6 giéng theo cac budc sau:

- Cho vio céac dia nudi cdy té bao H460 va A549 di bong hét 15 ml
dung dich méi trudong nudi cdy, tron déu dé cac té bao lo limg trong moi
truong. Hut toan bo dich té bao nay vao dng fancol 50 ml.

- Chuan ndng d6 té bao H460 va A549 ndng do 10° té bao/ml. Cho 2ml
dich 2 dong té bao trén vao timg giéng trén dia 6 giéng. Nhu vay tong sd co
36 giéng mdi giéng c6 2x10°té bao.

- Luu 6 dia 6 giéng chta t& bao H460 va A549 trén vao ti nudi cay té
bao (37 °C, 5% CO,).
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2.2.4.2. Ldy nhiém té bao H460 va A549 bang MeV

Sau 24 gio, kiém tra 6 dia 6 giéng da gieo té bao H460 va A549 dudi
kinh hién vi quang hoc, té bao bam day va phat trién va khong bi nhiém vi
sinh vét khac. Thay méi trudng nudi ciy té bao.

- Chia cac giéng thanh 3 thoi diém nghién ctu va danh sé L II, 1l
tuong Gmg voi thoi diém nhiém MeV ngay thar 3, 4 va 5. Mbi thoi diém co 2
nhom gém: nhém nhiém MeV véi nong d6 1.MOI va nhém chimg. Mdi nhom
c6 3 giéng (Hinh 2.5). Nhu vay, c6 6 dia 6 giéng duoc danh sb theo timg
nhom nghién ctru (Hinh 2.5).
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Hinh 2.5. So' @6 nhiém MeV theo cac nhém danh gia ti 1¢ té bao chét
theo chwong trinh in vitro
(1). té bao nhiém virus ngay thir 3; (1). té bao nhiém virus ngay thir 4;

(11]). té bao nhiém virus ngay thit 5; (C). nhém chimg
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Cong thirc tinh liéu nhidém virus theo PFU.™

_ PFU/mlxV V: thé tich dung dich virus (ml)

MOl
N

N: s6 té bao trong giéng

Luu cac dia 6 giéng trén ¢ ta nudi cay té bao (37 °C, 5% CO,), kiém tra
té bao hang ngay.
2.2.4.3. Thu mdu té bao H460 va A549

O ngay thir 3, thir 4, thir 5 nhiém MeV, tién hanh thu miu té bao dé
danh gia ti 1& té bao chét theo chuwong trinh bang phuong phap phan tich té
bao dong chay (flow cytometry) theo cac budc sau:

- Chuan bj 12 éng fancol 15 ml v tring cho mdi thoi diém (6 dng cho
mdi loai té bao), danh s cac dng nhiém virus ngay th 3, thir 4 va tha 5.

- Lay céc dia 6 giéng té bao H460 va A549 cta ngdy thir 3, thit 4 va tha
5 nhiém virus ra khoi ti 4m (37°C, 5% CO,), kiém tra té bao nhiém MeV dudi
kinh hién vi quang hoc, chup anh luu trong mdy vi tinh.

- Hat hét phan dich ndi cung cac té bao di bong khoi day (lo limg trong
dich nuoi té bao) ¢ timg giéng cho vao cac 6ng fancol vo tring di chuan bi ¢
trén. Sau do, cho vao mdi giéng 1 ml dung dich Trypsin-EDTA 1X dé lam
bong té bao, lic nhe rdi dua cac dia 6 giéng vao tu nudi cay té bao (37 °C, 5%
CO,), duy tri khoang 2-3 phut.

- Kiém tra té bao bong khoi day duéi kinh hién vi, khi té bao bong day
hét, tién hanh thém vao mdi giéng 3ml dung dich méi truong nudi cay té bao,
tron déu roi hut dich té bao nay vao cac ong falcon di danh sé twong tng, ta
thu duoc toan bd phan dich té bao & cac giéng nhiém virus ngdy tht 3, ngay
thir 4 va thu 5.

- Ly tim & 5000 vong/phut trong 5 phut, hit bé dich ndi thay bang 1ml
dung dich PBS, thu dugc mau té bao H460 va A549 nhidm virus ngay tht 3,
thir 4 va tht 5.
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2.2.5. Phwong phdp phén tich té bao dong chdy dinh gid ti 1¢ té bao H460
va A549 chét theo chwong trinh
2.2.5.1. Nguyén ly

St dung khang thé anti-annexin V gian chat phat huynh quang la
Fluorescein isothiocyanate (FITC) va chit nhuém nhan té bao phat huynh
quang |a Propidium iodide (P1) dé kiém tra ti 1¢ té bao chét apoptosis.

- Phosphatidyl serine 1a mdt thanh phan lipit tham gia céu tric 16p
phospholipid kép ciia mang té bao. Phosphatidyl serine c6 vai tro quan trong
trong duy tri sinh 1y mang té bao. O cac té bao song, chat nay nam trén mit
trong mang té bao phia té bao chat. Khi té bao di vao qué trinh apoptosis thi
phosphatidyl serine chuyén tir mat trong ra mit ngoai cia mang té bao, tiép
xuc truc tiép voi moi truong bén ngoai. Annexin V 1a mot protein c6 kha ning
phan tng vé&i phosphatidyl serine dudi chat xtic tic ion Ca®. Khi do,
phosphatidyl serine s& két hop v6i Annexin V. Chiing ta dé dang nhan biét té
bao nay bang sir dung khang thé khang Annexin V ¢6 gan chat phat huynh
quang FITC.

- Pl 14 loai thudc nhudm nhan phat huynh quang, chung c6 kha ning
lién két rat manh voi DNA cua nhan té bao. Khi té bao ¢ trang thai binh
thuong, chat nay khong thé xdm nhap vao trong dé gan voi DNA ¢ nhan té
bao séng. Khi mang té bao bi ton thuong, Pl di vao trong té bao va lién két
v6i DNA & nhan té bao. Nhu vay, st dung chat Pl phat huynh quang dé phat
hién mang té bao bi t6n thuong.

Két hop chat nhuom nhan Pl véi khang thé khang Annexin V ¢6 gin
chat phat huynh quang FITC, ching ta d& dang phat hién té bao ¢ cac giai
doan apoptosis som, apoptosis mudn va hoai tir. Néu té bao trong giai doan
apoptosis sém chi c6 Annexin V lién két voi phosphatidyl serine trén bé mit

ngoai mang té bao nén hién thi tin hiéu huynh quang caa FITC. Té bao ¢ giai
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doan apoptosis muon, mét tinh toan ven cua mang té bao, co ca 2 tin hiéu
huynh quang 14 tin hiéu huynh quang cia FITC va PI. Té bao chét theo kiéu
hoai tir s& chi biéu hién tin hiéu huynh quang cta PI.

2.2.5.2. Phurong phdp phdn tich té bao dong chdy danh gid ti 1é té bao chét
apoptosis

Té bao dugc xir Iy va nhudém theo hudng dan thuc hién quy trinh kém
theo bo kit FITC, Annexin V Apoptosis Detection kit (BD) gdm céc budc sau:

- Hoa loang 3 ml dung dich Binding buffer 10X bang nudc cat ti 1¢ 1:10
dé duoc dung dich 1X.

- Rira sanh mAu té bao bang dung dich PBS 1X rdi bo hét dung dich PBS.

- Rira sach mau té bao mét lan nita bang dung dich Binding buffer 1X,
ly tim & 300 G trong 10 phut, hit hét phan dung dich Binding buffer & trén.

- Hoa tan khéi té bao sau ly tdm trong dung dich Binding buffer 1X
thanh dung dich c6 nong d 10° t& bao/mL.

- Cho 100 pL té bao trén (ndng do 10° té bao) vao cac ong nghiém vo
trung da chuan bi trude. Thém 5 pL Annexin V-FITC vao mdi ong nghiém
chtra dich té bao & trén. Tron déu, nhe nhang timg 6ng nghiém va u 10 phut &
nhiét 46 phong, dé trong budng toi.

- Thém 5 pL dung dich PI va u trong 5 phtit & nhiét do phong trong
budng t6i, sau d6 ly tim & 300 G trong 10 phut, loai bé phan dich ndi phia trén.

- Rira sach té bao va hoa tan té bao bang dung dich PBS.

- Chay flow cytometry trong 1 gid (sau khi chuan bi té bao) danh gia ti
1¢ té bao chét apoptosis.

Panh gia ti 1& té bao apoptosis trén hé théng FACS CANTO Il (BD)
goém: x4c dinh quan thé té bao can danh gia, xac dinh ving gia tri huynh

quang FITC va propidium iodide (PI).
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Hinh 2.6. MAu xac dinh thong s6 chuian may trén phan mém BD FACS
Diva danh gia ti té bao chét apoptosis va té bao hoai tir.

Truéc tién, ching toi tién hanh chay mau d6i chiing khéng nhuém dé
xac dinh cac théng sé chuan cho may trén phan mém BD FACS Diva. Cac té
bao duoc phéan loai theo kich thudc (do d6 tan xa thang ctia chim anh sang:
FSC) va do phuc tap (do d6 tan xa bén ctia chum anh sang: SSC). Két qua l1a
xéac dinh ving té bao can danh gia. O day, ching t6i xac dinh dwoc vi tri phan
bd cua cac té bao don doc la ving P1 (Hinh 2.8). Cac ving nam ngoai khoang
nay s& khong dugc tiép tuc khao sat. Bong thoi, tin hiéu huynh quang & mau
d6i chung ciing s& dugc khoanh ving. O day, chung toi xac dinh 1 gia tri nho
hon 103 d6i véi P va nho hon 2.10° d6i voi FITC ¢ mau ddi chimg. Nhu vay
c6 nghia 13 sau khi u véi khang thé, cac té bao cé gia tri huynh quang PI 16n
hon 10% va FITC I6n hon 2.10% s& duoc coi 1a ¢6 biéu hién huynh quang, cin
ctr vao tin hiéu huynh quang dé xac dinh loai té bao & cac giai doan apoptosis.

Thuc hién qua trinh thi nghiém tai B6 mon Sinh hoc té bao, Khoa Sinh
hoc, Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi.

2.2.6. Phwong phdp nuéi chudt thiéu hut mién dich (chuét nude)

Chuét thiéu hut mién dich 20 con, duoc nudi trong phong sach. Phan
nhom, mdi nhom 10 chudt duoc nhét chung trong 2 16ng, mdi 1ong 5 chudt va
danh sb theo dai. Mdi 1dng chudt c¢6 18 cép va thoat khi qua mang loc HEPA
riéng (Hinh 2.7). Anh sang dugc duy tri theo chu ky ty nhién, bat luc 7 gio va
tat lac 19 gid bang cong tic diéu khién tu dong. Thay 16ng va chét 16t, dong
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thoi kiém tra tinh trang toan than, phan, ti€u thu thuc an, nude uéng cua chudt
2 1an/tuan. Ché bién thtrc an sach va hép tiét tring nudc udng tinh khiét. Nhiét
d6 phong dugc duy tri 2622° C, duy tri d6 4m cua phong khoang 60 + 2%
bang dung may hat am khong khi. Méi truong nudi chudt dugc cdy khuan dé

kiém tra va v¢ sinh v6 khuan hang tuan.

Budng nudi chudt nude  Léng chia nhém chuét nud

Hinh 2.7. Budng va 1ong nudi chudt nude

2.2.7. Tao khéi u té bao H460 trén dui chudt nude va tinh thé tich khoi u
2.2.7.1. Phwong phdp tao khéi u

- Tang sinh té bao H460 (k¥ thuat tang sinh té bao & muyc 2.2.1).

- Chuan ndng d6 té bao H460 1a 107 té bao/ml & budng dém Neubauer.

- Chuén bi chudt thiéu hut mién dich khde manh, 6-8 tuan tudi.

- Tiém 0,1ml dich té bao H460 trén (ndng d6 108 t& bao) vao dudi da
dui chudt nude (Hinh 2.8). Theo ddi u té bao H460 phat trién hang ngay.

Hinh 2.8. Ghép u té bao H460
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2.2.7.2. Phuong phdp do va tinh thé tich khoi u

Khoang 10 ngdy sau tiém, u da phat trién 5, do thudc khédi u bang
thude kep, do 2 chiéu, chiéu dai va chiéu rong khdi u (Hinh 2.10)

Cong thire tinh kich thude khdi u: V=D x R?x 0,5 (mm?).7880

V:thé tichkhéiu  D: chiéu dai khéiu R: chiéu rong khdi u
2.2.8. Phwong phép diéu tri chudt nude bang MeV

- 20 chudt nude mang khéi u té bao UTP nguoi H460 duoc chia ngau
nhién thanh 2 nhém (10 con/1 nhém), danh ky hiéu timg nhém: nhém diéu tri
MeV; nhom chung tiém dung dich PBS 1X.

- Chuan bi dung dich chta MeV di chuan do TCIDsy, tinh liéu diéu tri
theo cong thrc:

TCIDso = 0,7 x PFU (ml)”®

- Sat trang da dui mat trén khéi u, tiém MeV truc tiép vao khdi u bang
bom tiém nhya 1 ml véi liéu 107 PFU/lan/con, 2 lan/tudn, dén khi két thuc
diéu tri (c6 chudt chét), nhom chimg tiém dung dich PBS 1X8.78
2.2.9. Phwong phdp dinh gid hidu qua diéu tri khéi u té bao H460 ciia MeV
2.2.9.1. Bdnh gid tinh trang sikc khée chudt trong khi diéu tri bang MeV

Theo dbi tinh trang sirc khoe cia chudt nude mang khéi u té bao H460
dugc diéu tri bing MeV & cac nhom nghién ctru theo céac tiéu chi: can ning,
van dong, dap tng kich thich, mau sic da cua chuot, phan chudt. Tt do, danh
gia doc tinh ciia MeV 1én chudt nude, cling nhu cac nguyén nhan khac gay
chét chuot nude.
2.2.9.2. Bdnh gid kich thwéc u theo thoi gian diéu tri

Theo thoi gian diéu tri, danh gia tuong quan kich thudc trung binh khéi
u gitra nhom diéu tri MeV v6i nhém chimg. Thoi gian danh gia tinh tir khi bat

dau diéu tri cho dén khi c6 chudt chét.
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2.2.9.3. Ddnh gid ti 1é song, chét cia chudt

Thoi gian séng, chét cia timg con chudt; thoi gian séng trung binh; ti 18
song, chét cua nhom chudt mang khdi u té bao H460 sau diéu tri bang MeV
dugc danh gia ngay sau khi két thic thi nghiém (thoi diém cic nhom nghién
ctru déu chét hét chudt).

2.2.10. Phwong phdp phéu tich liy mé u té bao H460 6 chugt nude sau diéu
tri bang MeV.

Tat ca cac quy trinh nghién ctru trén dong vat thi nghiém, chung toi
tuan thu cac tiéu chuan hién hanh cua nha san xuat vé hudng dan cham soc va
st dung dong vat thi nghiém.

- Chudn bi:

+ Dung cy: mot tim phang cung, sach; kéo nho c6 dau nhon; nia c6
mau, nia khong mau, 6ng eppendorf 2 ml.

+ Hoa chat: con 70°, dung dich PBS.

+ Chudt mang u té bao H460 ¢ 2 nhom nghién ciru sau khi két thuc
diéu tri bang MeV.

- Tién hanh:

+ Lam chét chudt bﬁng kéo gian cdt séng chudt, sau d6 dé chudt trén
tam phang da chuan bi.

+ Sat trung vung da bé mit u & dui chudt.

+ Boc tach da phia trén u bang nia c6 miu va kéo nho dau nhon. Cit
mot miéng mo u & phia ngoai u kich thuéc khoang 2-3 mm (tranh phan u hoai
tir & gitta). Dung dung dich PBS 1X rira sach miéng mé u 3 lan.

+ Cho miéng mé u vao dng eppendorf 2 ml, bé xung dung dich
glutaraldehyte 2% trong dém cacodylate c6 pH=7,3 dé cb dinh té bao, vai ti 18
thé tich mau u/dung dich 13 1:10. Dé hdn hop trén & mdi truong 4°C, duy tri
ti da 2-3 ngay.

Phan tich siéu hinh anh cdu trac té bao tai Vién 69, B6 Tu Lénh Ling.
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2.2.11. Xt Iy mé u té bao H460 thanh méu té bao dé dinh gid ti 1¢ cdc té
bao mién dich va té bao chét theo chwong trinh bing phwong phdp té bao
dong chady

2.2.11.1. Xuk 1) mé u té bao H460 thanh mau té bao

- Nghién nat miéng mé u bang panh c¢6 dau nham. Sau do, thém dung
dich PBS 1X thu dugc dich chita t€ bao H460 tir md u té bao.

- U dich té bao thu dugc véi dung dich Trypsin-EDTA 1X & nhiét do
phong trong 20-30 phut. Tiép theo, tron déu, ly tim & toc dd 5000 vong, trong
5 phat. Sau d6, thu dugc khoi té bao bang cach dung pipet loai bo dich noi
phia trén. Rira sach khdi té bao nay (13p lai 2 1an) bang dung dich PBS 1X.

- Cho dung dich PBS 1X vao khoi t& bao mod u, tron déu roi loc qua
mang loc kich thudc 70pm, ta thu dugc dich té bao H460 ctia mé u.

- Cho dung dich trypan blue r6i tron déu, st dung budng dém Neubauer
kiém tra ti 18 t& bao song, dich té bao phai dat ti 1& té bao song >95%. Tiép
theo, chuan nong do dich té bao 108 té bao.

Ly tam dich té bao nay & 5000 vong/phut trong 5 phit, hut bo dich ndi
thay bang 1ml dung dich PBS, ta thu dugc mau té bao H460 ctia mé u.

Danh gia dugc thuc hién tai BO moén Sinh hoc té bao, khoa Sinh hoc
Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Qubc gia Ha Noi.
2.2.11.2. DUNg khdng thé dic hiéu danh gid ti 1é té bao mién dich ¢ 6 mé u

Chuén bij 4 6ng chira 10° té bao mo u, mdi 6ng dugc U riéng vai tung
loai khang thé dudi day:

- Banh gia ti 1€ dai thuc bao chudt béng khang thé khang CD11b c6 gén
huynh quang Fluorescein isothiocyanate (FITC).

- Panh gia ti 1& té bao NK chudt bang khang thé khang CD49b ¢ gan
huynh quang fluorescein isothiocyanate (FITC).

- Panh gia ti 18 té bao DC chudt bang khang thé khang CD11c c6 gan
huynh quang Allophycocyanin (APC).
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- Péanh gia ti 1¢ t& bao DC truong thanh chudt bang khang thé khang
CDllc gan huynh quang Allophycocyanin (APC) két hop véi khang thé
khang CD197 (CCR7) gan huynh quang PerCP-Cy5-5.

- Str dung may FACS Canto II (BD) dé danh gia ti 1& cac té bao sau khi
1 v6i cac loai khang thé.

- Phan loai té bao theo cac tin hiéu huynh quang qua cac budc sau:

+ Pau tién, chiing toi chudn cac théng s6 cho may trén phian mém BD
FACS Diva bang cach chay mau ddi chimg dé xac dinh cac thong s6. Xac
dinh ving P1 1a vi tri phan b cia cac té bao don doc (mau do) cé tin hiéu
huyn quang la ving té bao can khao sat (Hinh 2.9). Cac d6i tuong c6 tin hiéu
huynh quang khong nam trong viing nay s& khong duoc khao sat tiép. Do do,
tat ca cac tin hiéu huynh quang (FITC, APC, PerCP-Cy5-5) dugc khao sat déu
nam & vung nay. Nhu vay, sau khi 0 v6i khang thé, tin hiéu huynh quang
FITC ¢ ving nay sé& xac dinh cac té bao c6 biéu hién CD11b hodc CD49b, tin
hiéu huynh quang APC & ving ndy s& xac dinh cac t& bao co biéu hién
CDl11c, c6 ca tin hiéu huynh quang APC va PerCP-Cy5-5 ¢ vung nay s€ xac
dinh céc té bao ¢ biéu hién CD197 (CCRY).
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BD FACS Diva
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+ Tiép theo, chuing ta chay mau té bao dd 0 vdi cac khang thé khang
CD11b, CD49b, CD11c, CD197(CCR7) cua chudt. Két qua cho thiy xut
hién céc té bao co gia tri huynh quang xuat hién ¢ ving duong tinh voi cac
khang thé CD néu trén. Ti 1¢ té bao duong tinh véi cac khang thé CD dai dién
cho s6 luong cac té bao mién dich twong g c6 trong quan thé té bao dugc
phan tich,
2.2.11.3. Chudn bi mdu té bao mé u té bao H460 cho danh gia chét té bao
theo chuong trinh

Chuan bi dung dich té bao mé u té bao H460 (theo quy trinh & muc
2.2.11.1). Sau d6, chuyén dung dich té bao nay vao 12 dng ependorft 2ml vo
tring (d4 chuan bi), trong d6 c6 6 éng nhom chimg va 6 éng nhom diéu tri
bang MeV, cac nhom danh ky hiéu theo nhom dé nhan biét. Ly tim & 5000
vong/phut, trong 5 phit, hit b dich ndi thay bang Iml dung dich PBS 1X,
thu duoc miu té bao H460 ctia mo u dé danh gia ti 16 té bao chét apoptosis.
2.2.12. Pdnh gid siéu cdu triic m0O u té bao H460 trén chudt nude sau diéu
tri bang MeV

Phau tich 6 mau ung thu tir mé khéi u té bao H460 trén chudt nude &
nhém diéu tri MeV va nhom chang. Tién hanh 1am tiéu ban siéu ciu trac theo
cac budc sau:

- MAu ung thu dugc rira 2 1an bang dung dich dém cacodylate voi pH = 7,3.

- C6 dinh miu ung thu bang dung dich glutaraldehyte 2% trong dém
cacodylate (pH = 7,3) véi ti 1 thé tich 13 1mAu/10 dung dich, duy tri 2-3 ngay.

- Pha mu thanh méanh nho kich thudc khodng 1x1x2 mm.

- Cac manh nhé nay dugc rira 2-3 1an, trong 1 gio bang dung dich dém
cacodylate.

- C6 dinh cac manh nho lai bang acid osmic 1% trong dém cacodylate
(pH =17,3) trong 1 gid. Sau do, rira 2-3 1an bang dém cacodylate (pH = 7,3).

- Khtr nuée ciia cac manh nho nay bang chuyén lién tuc qua cac dung dich

con 50°, 60°, 70°, 80°, 90°, 100°, duy tri thodi gian & mdi dung dich 1a 15 phut.
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- Sau khi khir nudc, mau duoc chuyén qua dung dich con propylene +
ethylene vdi ti 18 1:1, trong 10 phut, chuyén qua propylene trong 10 phiit.

- Tiép tuc chuyén miu qua hdn hop propylene + epon 812 véi ty 18 thé
tich 1a 1:1, trong 15 phut, hon hop propylene + epon 812 ti 1& 1:2 trong 30
phut. Cudi ciing cho mau vao epon 812, trong 30 phut.

- Blic block bang khuén.

- Luu hoa & nhiét do 37°C trong 24 gio.

- Polyme héa & nhiét do 60°C trong 48 gio.

- Sau khi d3 hoéa cting hoan toan cac block, got mau, cat lat mong,
nhudém bang xanh toluidine, x4c dinh vi tri danh gid, got mau va cat bang may
siéu cat (san xuét tai Dirc) do day lat cat: 50 nm.

- Vot lat cat 1én ludi ddng 200 10.

- Nhudm cac 1at cat nay bang uranyl acetate 2% trong 5 phut, rdi rira 2
lan bang nudc cat.

- Nhudém bang chi citrate 5% trong 5 phut, ding nudc cit rira 2 1an.

- Panh gia ciu tric mo, té bao ung thu trén kinh hién vi dién tir truyén
qua JEM 1400, JEOL, Nhat Ban (Khoa Hinh thai - Vién 69, B tu 1énh Lang
Chu tich H6 Chi Minh).

2.2.13. Phén tich gidi phdu bénh mé u té bao HA60 cdy ghép trén chudt nude

Phau tich 3 mau u tir mé UTP dong té bao H460 ghép trén chudt nude &
nhoém diéu tri MeV va nhom chimg. C6 dinh mau mé ung thu ngay sau khi
lay ra khoi co thé chudt nude trong formol trung tinh 10% véi ti 1é thé tich 1
bénh pham/20 - 30 dung dich. Sau d6 bénh pham dugc giri t6i khoa giai phau
bénh, Bénh vién Quan y 103 dé phan tich theo cic budc sau:

* Pua bénh pham qua cdc héa chdt khéc nhau:

- Nguyén 1ly: Pua bénh phdm qua cic hoa chit khac nhau dé co thé cit
bénh pham bang may dé dang ma khong 1am bién dang cau tric cta chung va

c6 thé bao quan bénh pham duoc 1au dai.
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- Tién hanh k¥ thuat:

+ Bénh pham dugc dua qua ba binh formol 10% véi thoi gian 4 gio.

+ Tiép theo, bénh pham lan lugt dugce dua qua cic binh dung con & cac
ndng d6 khac nhau tir con 80°dén con 100° trong thoi gian 2,5 gid.

+ Sau d6, bénh pham dugc dua qua 3 binh Xylen vai thoi gian 1,5 gio.

+ Tiép theo, bénh pham dugc dua qua 2 binh paraffin 60° trong thoi
gian 3,5 gio.

* Puic bénh pham trong faraffin:

- Nguyén 1y: Qui trinh duc khéi parafin 1a 1am cho parafin ¢ xung
quanh cling nhu ¢ bén trong bénh pham dic lai thanh mot khéi thuan nhét va
nham giit miéng bénh pham trong long cassete.

- Tién hanh k¥ thuat:

+ Thao bo nap cassette chira bénh pham sau qué trinh chuyén mau ra,
gap bénh pham vao khuén duc bang kim loai ¢6 kich thuéc phi hop véi kich
thuéc cia manh bénh pham. it bénh pham vao vi tri gitta khudn, nam sat
mit day, dang chiéu va dung mat phang bénh pham sao cho lay dugc da dién
cat can dé chan doan.

+ Pit khudn trén mit phang ngang ngay dudi voi rét parafin, bom
parafin néng chay vao khudn dac dén khoang 1/2 thé tich khuon. Gan, giir
khubn nhua cua cassette vao khudn duc kim loai roi bom tiép parafin cho day
khuon dtc.

+ Pé khudn ra ban 1am lanh cho dén khi phan day khuon ran lai dan
c6 mau tring duc gidp giir duoc chiéu va vi tri ¢ gitta ciia bénh pham.

Cdt nhuém Hematoxylin — Eosin:

- Nguyén ly: Bénh pham sau khi chuyén duc xong duoc cit mong thanh
lat (c6 do day tr lum dén vai chuc pm) bang nhiing méay cit mong
(microtome) khac nhau dé anh sang c6 thé di qua duoc, két hop nhuém mau

nén quan sat dugc hinh dang cau trtic cua t€ bao hoac mé dudi kinh hién vi.



61

- Tién hanh k¥ thuat:

+ Bénh pham duc trong khdi paraffin dugc cat thanh cac 1at mong tir 3-
Sum, sau dé duoc ¢ dinh trén lam kinh.

+ Lam kinh dugc dua qua cac bé nhudm chira cac héa chat khac nhau
dé nhudém mau nhan va bao tuong cing cac thanh phan khac ngoai té bao.

+ Nhuom nhan véi Hematoxylin va nhuém bao tuong véi Eosin.

+ Sau khi nhuém xong soi trén kinh hién vi quang hoc nhan té bao bat
mau xanh, bao twong bit mau hong dé 1a dat yéu cau.
2.2.14. Phwong phép phan tich két qud

Chuing t6i ding cac thuat toan théng k& & phan mém SPSS.20 va v& dd
thi bang phan mém GraphPad Prism.

Céc s6 liéu duoc trinh bay bang gia tri trung binh (X), d6 1éch chuan
(SD) va trung vi (Me). St dung phép kiém dinh T. Test dé so sanh gia tri
trung binh giita 2 nhom, phép kiém dinh One-Way ANOVA dé kiém dinh su
khac nhau ciia gia tri trung binh khi so sanh nhiéu hon 2 nhém, phép kiém
dinh trung vi independent-samples median test sir dung kiém dinh Mann-
Whitney U test gia tri trung vi gitta cac nhom.

St dung phuong phap Kaplan-Meier dé phan tich thoi gian song, ti 16
chudt chét sau diéu tri bang MeV & cac nhom nghién ciu.

Sy khac biét c6 ¥ nghia théng ké khi gia tri p<0,05.
2.2.15. Dao dvrc trong nghién cuu

Nghién ctru duoc thong qua bdi Hoi dong khoa hoc chdm dé cuong

nghién ctru sinh cia Truong dai hoc Y Ha Noi. Nghién ctru tuan thu cac
nguyén tac doi xir nhan dao ddi voi dong vat. Pam bao han ché dén murc toi
thiéu viéc gay ton thuong, dau don ca vé thé xac 1an tinh than cho cac dong

vat thi nghiém.
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2.2.16. Hagn ché ciia nghién cizu

Mic di cac nghién ciu gin ddy di ching minh 16 rang tiém nang
khang t& bao ung thu ciia OV néi chung va MeV néi riéng. Tuy nhién, van
con nhiéu han ché can duoc giai quyét dé cai thién hiéu qua cta liéu phap
OV. Nhitng yéu té nay bao gdbm: tinh trang nhiém virus, kha ning dua virus
vuot qua cac rao can cia co thé dén to chirc ung thu, phan bd virus trong to
chtrc ung thu, chién luoc dung thudc hd tro, kha nang mién dich cua co thé
khang virus, va kha nang virus ly giai t& bao ung thu.

Trong nghién ctru nay, ching t0i danh gia hiéu qua khang UTP nguoi
ctia MeV trén dong té bao UTP nguoi H460, A549 nudi cdy trong phong thi
nghiém va md hinh ciy ghép khdi u té bao H460 trén chudt thiéu hut mién
dich. Chiing t6i dung phuong phap tiém truc tiép MeV vao khdi u, nham ting
kha ning virus tip trung vao khdi u, han ché cic rao can cua co thé ddi voi
virus. Do d6, Nghién ctru chua danh gia duoc day du anh huong ciia mot loat
cac ro can trén co thé sdng hoan chinh ma OV phai vuot qua dé c6 duoc hiéu
qua ly giai té bao ung thu nhu: (1) mang ludi bach huyét bat thuong va su
tang cudng mach mau bén trong khdi u va chit nén ngoai bao day dic (ECM)
ctia khdi u ran din dén ting huyét ap mo k& c6 thé lam giam sy xAm nhap cia
virus; (2) Hon nita, nghién ctru trén chudt thiéu hyt mién dich nén chua danh
gia hét dugc mirc d6 dap tmg mién dich khdang MeV manh mé cia co thé,
MeV c6 kha nang bi hé théng mién dich ctia vat chi loai bo va rat kho dam
bao du sé luong gay ly giai té bao khdi u hiéu qua, do sy tuwong tac giita
chung véi cac té bao trinh dién khang nguyén, cac khang thé sin c6 luu hanh
trong mau va cac yéu to nhu yéu to dong mau FIX, FX va protein bo thé
CABP®.... (3) Tiép @6, 1a s6 luong 1on cac rdo can riéng 1é trong vi moi
truong (e ché mién dich cua cac khdi u ran. Nho ¢6 bién doi vi moi trudng tc
ché mién dich & khéi u, té bao khdi u co thé thoat khoi sy giam sat mién dich,

tang sinh nhanh chong va di can. Céc khoi u ran co6 thé tiét ra chemokine va
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cytokine nhu interleukin (IL) -10, té ting truong chuyén dang B (TGF- B) va
arginase-1,% ngan can quan thé té bao mién dich va chiéu md cac té bao tc
ché mién dich bao gém: té bao diéu hoa T, té bao wc ché dong tuy, dai thuc
bao lién quan khdi u, nguyén bao soi lién quan khéi u va bach ciu trung tinh.
Nhitng yéu té nay co thé bao vé khdi u khoi cac phan img mién dich khang u.
Do d6, cac tin hiéu (rc ché va céac thu thé diém kiém soat mién dich, chéng
han nhu: PD-1, CTLA-4, TIM-3 va LAG-3, dugc diéu chinh theo t& bao
lympho xam nhap khéi u, gép phan tao ra méi truong khéi u (rc ché mién
dich. Ngoai ra, t6 chic va ciu triic bat thudng ctia mach mau khoi u co thé
lam giam ngudn cung cdp mau.®* Tinh trang thiéu oxy cuc bd va vi méi
truong pH thap cé thé e ché qua trinh chét theo chuong trinh cua té bao khoi
u, thuc day hinh thanh mach, diéu chinh cac yéu t6 phat trién khdi u va lam
cho té bao khéi u khang thudc hon véi cac phuong phap diéu tri chuan nhu xa
tri, thudc doc té bao va lidu phap mién dich. Nhu vdy, mot khi MeV dén vi tri
khéi u, diéu quan trong 1 chung phai duy tri cac chirc ning cta minh trong vi
moi truong khoi u e ché mién dich. Hon nita, nghién ctru méi chi danh gia
hiéu qua caa MeV khang dong té bao UTP nguoi trén thuc nghiém ma chua

danh gid dugc doc tinh liéu MeV trén co thé hoan chinh.
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SO PO NGHIEN
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va A549 in Nhiém MeV vao H460 dudéi da dui
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( ) Panh gia hi¢u qua khang u té bao H460
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bao chét .
a0 f y Nhom diéu trj MeV
apoptosis (10 con)
R Nhém chimg
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Chuong 3

KET QUA NGHIEN CUU

3.1. Nudi cdy, ting sinh dong té bao H460 A549, Vero va virus vaccine séi
3.1.1. Nuéi cdy, ting sinh cdc dong té bao H460, A549 va Vero

Hinh 3.1. T¢é bao ung thw phoi dong H460 bam day va phat trién
(A) O Vatkinh 10X; (B) & vat kinh 20X; (C) & vat kinh 40X

Hinh 3.2. Té bao ung thw phdi dong A549 bam day va phat trién
(A) ¢ vat kinh 10X; (B) ¢ vat kinh 20X; (C) ¢ vat kinh 40X

Hinh 3.3. Té bao Vero bam d4y va phat trién
(A) & vat kinh 10X; (B) & vat kinh 20X; (C) & vat kinh 40X
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Nhdén xét: Quan sét dudi kinh hién vi quang hoc, té bao ung thu phoi
dong H460 va A549 1a céac loai té bao bam day, phat trién don 16p, c6 nhiéu
hinh dang khac nhau tir hinh bau duc cho dén hinh da giic, dudng kinh
khoang 20-40pm, c6 nhén té bao to chiém gan hét phan té bao chét, hinh anh
nhan quéi, nhan chia (Hinh 3.1; 3.2). Té bao Vero 1a té bao dang bam day
phat trién don 16p, dudng kinh khoang 17um (Hinh 3.3).

3.1.2. Tang sinh virus vaccine soi

Hinh 3.4. Té bao Vero nhiém MeV
(A), Nhiém MeV ngay tht 3; (B) nhiém MeV ngay thit 4; (C), nhiém virus
ngay thir 5-6; (D) nhiém MeV ngay tha 7

Nhén xét: Té bao Vero nhiém MeV & ngdy tht 3, cac té bao nhiém
virus co tron lai bong khoéi day; ¢ ngay nhiém tht 4, t& bao Vero nhiém virus
hoa mang tao hop bao; & ngay nhiém thir 5-6, té bao Vero nhiém virus tao
hop bao lan rong; & ngay thir 7 nhiém virus, t& bao nhidm virus hoai tir v& ra

tao ra xac té bao (Hinh 3.4).
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3.2. Chuin @9 TCIDs, ciia virus vaccine séi
Nhiém MeV ngay thir 5, tién hanh nhuém xanh methylene céc giéng té
bao Vero nhiém MeV trén dia 96 giéng. Két qua thu duoc nhu hinh 3.5.

Hinh 3.5. Két qua chuin @9 TCIDs sir dung thudc nhudém xanh methylen

- TCIDso ctia MeV: hang twong mg véi ndng do pha lodng virus 14 107
c6 7 giéng nhat mau hon (giéng c6 t& bao nhidm virus) so véi nhom chimg
chiém ti 18 7/10 > 50%. O hang twong g véi ndng do pha lodng 107 cua virus
¢6 3 giéng nhat mau, ti 18 1a 3/10< 50%, nhu vay ta co:

Khoang ti 1¢ (PD)= (7/10-5/10): (7/10-3/10) = 0,5

Log ctia ndng d6 pha loang c6 CPE trén 50%: -log (10°) = 6

TCIDs cia MeV= 108*%5/0,2 ml = 5x108°/mi
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3.3. Ly giai truc tiép té bao ung thw phéi nguoi dong H460 va A549 ciia
Virus vaccine séi in vitro

3.3.1. Té bao H460 va A549 nhiém Virus vaccine séi tgo hop bao in vitro

Té bao A549 tao hop bao in vitro

Hinh 3.6. Hinh dnh té bao H460 va A549 nhiém MeV tao hop bao in vitro
(A) Nhiém MeV ngay thir 3; (B) Nhiém MeV ngay thir 4;
(C) Nhiém MeV ngay thir 5.

Nhdn xét: Ttr ngay thit 3 nhiém MeV, hinh anh té bao H460 va A549
nhiém virus thay doi vé hinh thai duéi kinh hién vi thudng, nhiéu té bao co
tron, nho lai, bong ra khoi day dia nuéi cdy, lo ling (hinh 3.6A). Pén ngay
thtt 4 nhiém MeV, té bao H460 va A549 nhiém virus hoa mang véi nhau tao
hinh anh hop bao (t& bao khong 16 c6 nhiéu nhan, noéi 1én trén) (hinh 3.6B).
Ngay tht 5 nhiém MeV, céc té bao nhiém virus hinh anh hop bao nhiéu va to
hon ndi 1én trén, cic hop bao c6 xu thé phan huy dé lai hinh anh té bao chét va

cac manh v té bao (Hinh 3.6 C, D va E).
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3.3.2. Hi¢u qud ly gidi té bao ung thw phéi ngwoi H460 va A549 bang thi
nghiém MTT cua virus vaccine soi
3.3.2.1. Két qua ¢ thoi diém nhiém MeV ngay thir 3

Bang 3.1. Ti 1¢ té bao H460 va A549 song & ngay thir 3 nhiém MeV

. ] Ty 18 té bao song (%)
Té bao Nhom n
Mean + SD p
Control (1) 12 100 02-1< 0.05
H460 | MeV1MOI(2) | 12 49,09 + 5,63 P3-1< 0.05
MeV 0,1 MOI (3) | 12 68,08 + 8,968 P2-3<0.05
Control (1) 12 100 p2-1 <0.05
A549 | MeV1IMOI(2) | 12 85,26 + 3,34 P2-3 <0,05
MeV 0,1 MOI (3) | 12 98,3 + 18,34 P3-1 >0,05
150-
<
=1)]
£ 100-
w
(=]
e
o=
e -
@ 50
0- Nhém nhiém ngay thi 3

Control 1 MOI 0,1 MOI
Bl Nhom chung
=2 Nhom té bao H460 nhiém MeV liéu 1 MOI
Nhom té bao H460 nhiém MeV liéu 0,1 MOI

Biéu d6 3.1. Két qua MTT ciia té bao H460 nhiém MeV ngay thir 3.
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150

i

—

=
|

th
=
|

¥ 1& té bao séng (%)

Nhom nhiém ngay thw 3

Control 1 MOl 0.1 MOI

Bl Nhom chung
=3 Nhom té bao A549 nhiém MeV liéu 1 MOI
E1 Nhoém té bao A549 nhiém MeV liéu 0.1 MOI

Biéu d0 3.2. Két qua MTT ciia té bao A549 nhiém MeV ngay thit 3.

Nhan xet.

- Ti 1é té bao H460 sdng & hai nhém nhiém MeV (nhém nhiém MeV liéu
1 MOI va 0.1 MOI) déu thap hon ¢ ¥ nghia thong ké (p < 0,05) so v6i nhém
chung (Biéu d6 3.1, Bang 3.1).

- Ti 1é t& bao A549 séng & hai nhém diéu tri (nhém nhiém MeV liéu 1
MOI va 0.1 MOI) déu thap hon so v6i nhdm chig. Nhung chi ¢6 khéac biét ¢
nhoém diéu tri MeV lidu 1 MOI so véi nhém ching 13 c¢6 v nghia thong ké
(p<0,05) (Biéu db 3.2, Bang 3.1).

- O hai ndéng d6 pha lodng ciia MeV, ti 1¢ t& bao séng ctia nhom nhiém
MeV liéu 1 MOI thip hon c6 ¥ nghia thong ké so voi nhom diéu tri MeV liéu
0,1 MOI & ca hai dong té bao UTP nguoi H460 va A549 (praso < 0,0001;
Pas4s < 0,05) (Biéu d6 3.1, Biéu db 3.2, Bang 3.1).
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3.3.2.2. Két qua ¢ thoi diém Nhiém MeV ngay thir 4
Bang 3.2. Ti 1¢ té bao H460 va A549 song & ngay thir 4 nhiém MeV

, Ty 1¢ té bao song (%)
Te bao Nhém n
Mean + SD p
Control (1) 12 100 p2-1 < 0.05
H460 MeV 1 MOI (2) 12 28,25+1,9 P 3-1<0.05
MeV 0,1 MOI (3) 12 66,43 + 7,12 P2-3<0,05
Control (1) 12 100 p2.1< 0.05
A549 MeV 1 MOI (2) 12 71,48 + 12,37 P,3<0,05
MeV 0,1 MOI (3) | 12 96,93 + 29,53 P3.1>0,05
150 =
&
<
o 100 —
=
n<c
wn
=]
E
P 50 =
e
('2.
= )
0- Nhom nhiem ngay thiw 4

Control 1 MOI 0.1 MOI

M Nhom ching
=2 Nhém té bao H460 nhiém MeV liéu 1 MOI

Nhoém té bao H460 nhiém MeV 1iéu 0.1 MOI

Biéu dd 3.3. Két qua MTT ¢ ngay thir 4 nhiém MeV
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150 -

9

2
& 100 >

2 — E

2 i I
@ 504 -

@ L

= i «

0 -Z-:I-Z-:- | Nhom nhiém ngay thir 4

Control 1 MOI 0,1 MOI

mm Nhom ching

=3 Nhom té bao A549 nhiém MeV liéu 1 MOI

e Nhom té bao A549 nhiém MeV liéu 0.1 MOI
Biéu d6 3.4. Két qua MTT & ngay thir 4 nhiém MeV

Nhan xét:

- Ti 1¢ té bao sdng ciia dong té bao H460 ¢ 2 nhom nhiém MeV (lidu 1
MOI va liéu 0,1 MOI) thap hon so v6i nhém chimg, khac biét 14 c¢6 ¥ nghia
théng ké & (p<0,05) (Biéu dd 3.3, Bang 3.2).

- Ti 18 té bao séng ciia dong té bao A549 ¢ 2 nhém nhiém MeV (lidu 1
MOI va liéu 0,1 MOI) thip hon so voi nhom chimg. Nhung, chi c6 khac biét
gitta nhom nhiém MeV liéu 1 MOI so v&i nhom chimg 13 c6 y nghia thong ké ¢
(p<0,05) (Biéu do 3.4, Bang 3.2).

- O ca hai dong té bio A549 va H460 nhiém MeV déu cho thay, ti 1¢ té
bao séng cia nhom nhiém MeV liéu 1 MOI thap hon c6 ¥ nghia thong ké so véi
nhém nhiém MeV liéu 0,1 MOI (P2-3460 < 0,05; Passs < 0,05) (Bicu db 3.3, 3.4
va Bang 3.2).
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3.3.2.3. S0 sdnh ti 1é té bao H460 va A549 séng theo thoi gian nhiém MeV
Bang 3.3. So sanh ti 1¢ té bao H460 va A549 song theo thoi gian nhiém MeV

Té Ngay nhiém . " Ty 1€ té bao song (%)
Liéu nhiém
bao MeV Mean + SD P
Ngay thi 3 1 MOl 49,09 + 5,63
p <0,05
Ngay th 4 1 MOl 28,25+ 1,9
H460
Ngay thtr 3 0,1 MOI 68,08 + 8,97
p >0,05
Nagay thi 4 0,1 MOI 66,426 + 7,12
Ngay thi 3 1 MOl 85,26 + 3,34
p >0,05
Ngay thir 4 1 MOl 71,48 + 12,37
A549
Ngay thr 3 0,1 MOI 98,3 + 18,34
p >0,05
Ngay thtr 4 0,1 MOI 96,93 £+ 29,53
150 Nhom te bao H460

100 -

Ty 18 té bao song (%)

50
0 [I |T| Ngay nhiém MeV
3Jth 4t 3th yth
I MOI 0.1 MOI

1 Nhom té bao H460 nhiém MeV liéu 1 MOI
Nhém té bao H460 nhiém MeV liéu 0,1 MOI

Biéu d6 3.5. So sanh ty 1¢ té bao H460 song theo cac thoi diém nhiém MeV
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150 - Nhém té bao A549

100-

Ty 1€ té bao song (%)

Ngay nhiém MeV

0

3th 4Th
0.1 MOI

=3 Nhom té bao A549 nhiém MeV liéu 1 MOI
E=1 Nhom té bao A549 nhiém MeV liéu 0,1 MOI

Biéu d6 3.6. So sanh ty 1¢ té bao A549 sdng theo cac thoi diém nhiém MeV

Nhdn xét: Ti 18 té bao sdng cua ca 2 dong té bao A549 va H460 giam
theo thoi gian nhidm MeV. Ty 18 té bao sdng cua ca 2 dong té bao UTP nhiém
MeV 6 thoi diém ngay thir 4 déu thap hon thoi diém ngay thi 3 & ca hai nong
d6 (1 MOI va 0,1 MOI), sy khac biét nay c6 ¥ nghia thong ké véi p < 0,05 &
nhom té bao H460 nhiém MeV nong d6 1 MOI (Biéu do 3.5, bang 3.3). Nong
d6 nhiém MeV cang cao su khac biét vé ty 16 té bao séng cang rd rét (Biéu do

3.5, 3.6 va Bang 3.3).
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3.3.3. Pdnh gid ti I¢ té bao H460 va A549 chét theo chwong trinh sau nhiém
MeV in vitro bang phwong phdp phén tich té bao dong chay
3.3.3.1. Ti ¢ té bao H460 chét theo chwong trinh

Nhom té bao H460 nhiém MeV ngay th 3

running-EV1 nunning EVZ unning-EV3
T9,5% 8,9% T o67% 7,1% Toa6% 7,6%
"e-; k= "2
G| = 4,2% o 2,9% L 4,4%
=
ol ? 7 T 1 ; T T z I
o L s . X .
o Nhom té bao H460 chirng ngay thir 3
% runnmgcnnhnl 1 nrrun;ranbnl} nanning-tonteol 3
(=]
£ % 90% 4,4% " 9,0% 4,4% = 91% 4,4%
3
c _ | +
s .
Vi
1]
5 " Q ’\'Q: :'Q‘!
g : g
o
0,2% = @ 0,3% ol @ 0,1%
W e e ¥ T " e v W p e

Propidium iodide (P1)

Hinh 3.7. Két qua flow cytometry ciia té bao H460 nhiém MeV ngay thir 3
(Q4) viing apoptosis som; (Q2) ving apoptosis muon; (Q1) ving té bao hoai tir
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Ti 1¢ té bao H460 chét apoptosis (%) Ti 1 té bao H460 apoptosis som (%)
15- 11,71,57 . 383081
4- T
10
3—
4,60+0,10 B
5 p=0,001 27 p=0,015
7 0,2+0,1
0- 0 m—— I
Control MeV Control MeV

Ti 1& té bao H460 apoptosis mudn (%)

104 7,87+0,93

p=0,023

Ngay thi 3

Control MeV

Biéu d6 3.7. Ti 1¢ té bao H460 nhiém MeV ngay thir 3 chét
theo chwong trinh

Nhdn xét: Ti 18 té bao chét theo chuong trinh cia nhém té bao H460
nhiém MeV & ngay thr 3 cao hon c6 Y nghia thong ké (p<0,05) so v6i nhom
chtng (nhém nhiém MeV lan luot 1a: 11,7+1,57; 3,83+0,81%; 7,87+0,93; so
v&i nhém ching lan luot 1a: 4,6+0,10%; 0,2+0,1%; 4,4+0,0% véi P(Apoptosis sém-
control) = 0,015; Piapoptosis mugn-Controt) = 0,023; Prapoptosis-contro) = 0,001) (Biéu do
3.7 va Hinh 3.7).
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Nhém té bao H460 nhiém MeV ngay thir 4

e ring £V

HO38% 157% | = 58% 1B1% = 23% 7,7%

E o | @ a-, [ @ o

= % ) k| &

’} o | o | o
5 1 7,5% ,1 13,5% ,1 12,3%
= i i i
s 1 {
2
© ” ~ . ” . ”
5 Nhom té bao H460 chirng ngay thir 4
;6>; e cr running-control 2 funning-consol 3
g7 a9 10% | gau 25% | 45% 1,2%
E | |
g '-“‘g Q @ ?-g o I-® 24
&) i ] {
S | f i i
3 \ {
o 2| L5 ] { 24
48 o 3 &8 o L o
1 o A
+ 25% |4 7.0% | -] 2,5%
T W T T

'Propidvi.um iod.‘ide (PI)
Hinh 3.8. Két qua flow cytometry ciia té bao H460 nhiém MeV ngay thir 4
(Q4) ving apoptosis sém; (Q2) ving apoptosis mudn; (Q1) ving té bao hoai tir

Ti 1€ té bao H460 chét apoptosis (%) Ti 18 té bao H460 apoptosis s6'm (%)
30 24.93+5,99 15 11,1+3,17
20 10
4,0+3.6
wd  3.57=3.41 p=0,008 5] p—0.04
0= (1 o T
Control MeV Control MeV

Ti 1é té bao H460 apoptosis mudn (%)

20 13,83+5.45
15
10
p=0,018
59 1,57+0,81
0- Ngay thior 4

Control MeV

Biéu d6 3.8. Ti 1¢ té bao H460 nhiém MeV ngay thir 4 chét

theo chwong trinh
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Nhdn xét: Ti 1& té bao chét theo chuong trinh ctia nhém t& bao H460
nhiém MeV & ngay thir 4 cao hon c6 y nghia théng ké (p<0,05) so v6i nhom
ching (nhém MeV lan luot 1a; 24,93+5,99%: 11,1+3,17%; 13,83+5,45% S0
véi nhom chung lan luot 1a: 5,57+3,41%; 4,0+3,6%; 1,57+0,81% vdi
P(apoptosis-Controly=0,008;  Papoptosis  sem-Controy=0,04;  P(apoptosis  musn-Controy=0,018)

(Biéu db 3.8, Hinh 3.8).

Nhom té bao H460 nhiém MeV ngay thir 5

__running-EV1 running-£v2 running-EV3

o ol Caud

% 20,2% 12,3% 5 6,0% 11,5% 5 7,0% 12,0%

) '91 o

"

" 9 0 u
G | = 20,0% o) 14.0% o 16,9%
=
w

T T T T ULARLLL RN LALL R R R R AL LU LLLL T T T T T T T
=~ . 0 w w I W w 0 1;: vg’ |g‘ y
[
m
< Nhom té bao H460 chirng ngay thir 5
>
g running-control 1 running-control 2 running-control 3
z | < ]
215 40% 2,3% 5 1,1% 4,3% = 2,1% 5,6%
4
S .
[T ;~
[w}
n
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e
o
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o
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3,0% 4,3%
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Propidium iodide (P1)

Hinh 3.9. Két qua flow cytometry ciia té bao H460 nhiém MeV ngay thir 5
(Q4) vung apoptosis sém; (Q2) ving apoptosis mudn; (Q1) vung té bao hoai tir
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Ti 1§ té bao chét apoptosis (%) Té bio apoptosis sém (%)
40 . _
28,9+3.4 16,97+3,0
30 20 _I—
154
20+
8,0+1,66 p=0,001 10 p=0,002
wd 3.93+0.81
S_
Control MeV Control MeV

Ti 1é té bao apoptosis mudn (%)

151 11,93+0.40

4,07+1,66 p=0,001

Ngay thir 5

Control MeV

Bi¢u d6 3.9. Ti 1¢ té bao H460 nhiém MeV ngay thir 5 chét theo chwong trinh

Nhén xét: Ti 18 té bao chét theo chuong trinh ctia nhom té bao H460
nhiém MeV & ngay thir 5 cao hon c6 ¥ nghia théng ké (p<0,05) so voi nhom
ching so voi nhom ching (nhom MeV lan luot 1a; 28,9+3,4%:; 16,97+3,0%;
11,93£0,40 so voi nhéom chung lan luot 1a 8,0+1,66%; 3,93+0,81%;
4,07£1,66% vO1 Papoptosis-Control) = 0,001; Peapoptosis sém-Control)=0,002; P(apoptosis
muon-Controly= 0,001) (Biéu d6 3.9 va Hinh 3.9).
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Ti 1¢ té bao H460 apoptosis muén (%)

20 16,97+3,00 20-

154 11,1+£3,17 154
th th _

104 | &] 4 1)—0,013 10

3.83+0,81

th

Ngay 3" Ngay 47 Ngay 57

p(_‘;[h_g[h}:0,00l
p(sth_4th}:0,031 5

| 7.872093

13,83+5,45

11,93£0,40

p(3lh_4lh):0,062
p(3th_51h)=0,024
p(jth.4lh):05494

Neay 3" Ngay 4" Ngay 5"

Ti 1& té bao H460 chét apoptosis (%)

40

301

204

11,70+1,57

28,90+3,40

24,93+£5,99

p(3th-4th):05007
p(3th_5th):03002
p(sth_4th)=0’279

ngay 3t Ngay 4" Ngay st

Biéu d6 3.10. So sanh té bao H460 chét theo chwong trinh
theo ngay nhiém MeV

Nhdén xét: Két qua ¢ Biéu do 3.10 cho thay

- Ti 16 t& bao chét apoptosis sém cao nhit ngay & th 5, thdp nhét & ngay

thir 3, sy khac biét giita cac ngay co ¥ nghia thong k& (pgay 3ngay 4™ = 0,013;

P(ngay 3th-ngéy Sth) = 0,001; P(ngay 4th-ngay Sth) = 01031)
- Ti 1& té bao chét apoptosis muodn cao nhat ngay thr 4, thip nhéat & ngay

thir 3, sy khac biét giita ngay thir 3 v6i 5 ¢6 ¥ nghia thong ké (Pigay 3M-ngay st =
0,024, P(ngay 3th-ngay 4th) =0,062; P(ngay 4th-ngéy Sth) = 0,494)
- Ti 1& té bao H460 chét apoptosis cao nhat ¢ ngdy thi 5 va thap nhat &

ngay thir 3, sy khac biét gitta ngay thit 3 véi 4 va 5 c6 ¥ nghia théng ké

(Pngaya™-ngay 4™ = 0,007; Pngay 3™-ngay 5" = 0,002). Su khéc biét gilta ngay thir 4 va
5 khong 6 ¥ nghia thong ké (p=0,279).
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3.3.3.2. Pdanh gid ti 1é té bao A549 chét theo chwong trinh bang phwong phdp
phan tich té bao dong chay

Nhém té& bao A549 nhiém MeV ngay thir 3

20170303-1-13 20170303-2-13 20170303-3-13

1,2% 1,6% 7,8% 1,8%

10,9%

7,7% -

Nhom té bao A549 chirng ngay thir 3

20170303-3-1 20170303-3-2 20170303-3-3

=i 4,3% 53% | = 17% 4,0% 1,6% 3,2%

Fluorescein isothiocyanate (FITC)

7,7%

T T T
w0’ 10*

LRRLIL
10*

Propidium iodide (PI)

Hinh 3.10. Két qua flow cytometry ciia té bao A549 nhiém MeV ngay thir 3
(Q4) vung apoptosis sém; (Q2) ving apoptosis mudn; (Q1) vung té bao hoai tir

Té bao A549 chét apoptosis (%) Té bao A549 apoptosis som (%)

25,77+1.91 _
30 25 16,97+3,53
20
20 13,17+2,45 s 9.0+234
4 p=0,002 10+
10 p=0,031
5
0- 0-
Control MeV Control MeV
Té bao A549 apoptosis mudn (%o)
15
8.80+1,82
10
4,17+1,06
s p—0,019
0 Ngay thi 3

Control

MeV

Biéu d6 3.11. Ti I1¢ té bao A549 chét theo chwong trinh & ngay thir 3
nhiém MeV
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Nhdén xét: Ti 1é té bao chét theo chuong trinh ctia nhém té bao A549
nhiém MeV & ngay tht 3 cao hon c6 ¥ nghia thong ké (p<0,05) so v6i nhom
chtmg (nhém MeV lan luot 1a: 25,77+1,91%; 16,97+3,53%:; 8,80+1,82%:; SO
v6i nhém ching 1an luot 1&: 13,17+ 2,45%; 9,0+2,34%:; 4,17+1,06% véi
P(Apoptosis som-Control) = 0,031; Prapoptosis musn-Control) = 0,019; P(apoptosis-controy = 0,002)

(Biéu d6 3.11; Hinh 3.10).

Nhém té bao A549 nhiém MeV ngay thi 4

20170303-4-1 20170303-4-2 20170303-4-3
=1 1,5% 12,4% = 2,5% 10,6% oy 0,7% 8,5%
"o
3
< 3
w
Q.H 1
=3
s T o pd 17,4% 26,6%
= 3 3
o T WALl S LALL L T TrrTT T o
= 10° 10° 10 1w0® ;;’ IJ’ 0t 08 |g‘
Q
©
£ Nhém té bao A549 chirng ngay thi 4
§ 20170303-2-31 20170303-2-32 20170303-2-33
= 1 ol 1 )
3 =4 0,8% 4,5% = 0,7% 2,2%  1,5% 4,0%
‘c 3 3 3
[
=3
v
[
g
o
=35
T

Propidium iodide (PI)

Hinh 3.11. Két qua flow cytometry ciia té bao A549 nhiém MeV ngay thir 4
(Q4) vung apoptosis som; (Q2) viing apoptosis muodn; (Q1) ving té bao hoai tir
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Té bao A549 chét apoptosis (%o) Té bao A549 apoptosis s6'm (%)
409 30,33+4,13 yem 19,83+5,94
301 - 20- L
20412,77+2,89 154 9,20+2.35
= 10
1o p=0,004 p=0,045
5]
0- T 0- T
Control MeV Control MeV

Té bao A549 apoptosis mudn (%)

15
10,50+1,95
1
10
3,57+1,21
5 p=0,006
0 i r Ngay thir 4
Control MeV

Biéu d6 3.12. Ti 1¢ té bao A549 chét theo chwong trinh & ngay thir 4
nhiém MeV

Nhén xét: Ti 1é té bao chét theo chuong trinh cia nhém té bao A549
nhiém MeV & ngay thit 4 cao hon c6 ¥ nghia thong ké (p<0,05) so v&i nhém
chtng (nhém MeV lan luot 1a: 30,33+4,13%; 19,83+5,94%; 10,50+1,95% S0
vo1 nhom ching lan luot 1&; 12,77+ 2,89%; 9,2042,35%: 3,57+1,21%; véi
P(apoptosis-Control) = 0,004; P(apoptosis sem-Control) = 0,045; P(apoptosis musn-controly = 0,000)
(Biéu d6 3.12; Hinh 3.11).
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Nhom té bao A549 nhiém MeV ngay thir 5

20170303-5-1 20170303-5-2

20170303-5-3
= 24% 9,0% | "= = 2,2% 13,4%
. - -
3 3
< 3 < 3
& g1
Q4 23 29
—_ 18,8% o ‘o
o 3 3
B i» 5
t LRRLLLL ) Ty T lll"l]‘ TrrmmeeT WALl ) Ty T "nn" T llrm[s T 'V""'[, L "'""l’ LI """l‘ L] IY""T]’s T
10’ 10 0 10 10 10° 0 0 0 0 0 0
g
” 4 . ” - -
§ Nhom té bao A549 chirng ngay thir 5
:g 20170303-2-23 20170303-3-13 20170303-3-33
- o, -, e, 1
S = 05% 2,8% = 07% 33% | %1 05% 2,5%
£ 3 ] 3
s .1 _ ]
w | =y Ql @
2 E I 2
o
3 :
s Q4
10,2%
LAALL R AR P L S AL
10 W 0 0
Propidium iodide (PI)

Hinh 3.12. Két qua flow cytometry té bao A549 nhiém MeV ngay thir 5
(Q4) vung apoptosis sém; (Q2) ving apoptosis mudn; (Q1) ving té bao hoai tir
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Té bao AS549 chét apoptosis (%) Té bao A549 apoptosis s6'm (%)
50 30 23,63+6,04
34,30+8,41 _I_
40
] 1T 204
30 11,57+1,87

20414,43+1,63

p=0,016 10 p=0,03
0- 0-

1 T
Control MeV Control MeV

Té bao A549 apoptosis mudn (%o)

15
10,67+2,39
L
10—
54 2,87+0,40 p=0,027
L

, Ngay thir 5
Control ~ MeV
Biéu d6 3.13. Ti I¢ té bao A549 nhiém MeV ngay thir 5 chét
theo chwong trinh

Nhdn xét: Ti 1& té bao chét theo chuong trinh cua nhom té bao A549
nhiém MeV ¢ ngay thir 5 cao hon ¢ ¥ nghia thong ké (p<0,05) so v4i nhom
ching (nhém MeV lan luot 1a: 34,30+8,41%; 23,63+6,04%; 10,67+2,39%:; SO
v6i nhém chimg 1an luot 1a: 14,43+ 1,63%; 11,57+1,87%; 2,87+0,40% v&i
P(apoptosis-Control) = 0,016; P(apoptosis som-Control) = 0,003; P(apoptosis musn-Controy = 0,027)

(Biéu d 3.13, Hinh 3.12).
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Té bao apoptosis (%)

34,30+8,41

Té o apoptosis sém (%)

301

254

204

16,97+3,53

1
Ngay 3

Pingiy3-n g£1y4)=0,35 3
p(ng&‘in—ngayﬂ:O,?)l 1
P(ngay:s-ngaya):(l,925

40
354 30,33+4,13
p(ngéy}-ngayt-l)zoa?’ 50
304 25,77%1,91 p(ngéyB-llgéyS):O=107
p(ngﬁyS-ngéyﬁl):Oa‘I' 13
25+
20 T T T
Ngay 3 Ngay 4 Ngay 5
Té bao apoptosis mudn (%)
23,63£6,04 137 10,67£2,39
- 10,50£1,95
19,83+5,94 12
114
8,80+1,82
p(ngéy3—ngay4):0~532 104 i
p(ngéy.‘)-ngz‘ly.i)zoa 174 94
p(ngéyi-ngé}'4)=0;4]3 8-
T T 7 T T T
Ngay 4 Ngay 5 Ngay 3 Ngay 4 Ngay 5

Biéu d6 3.14. So sanh té bao A549 chét theo chuwong trinh theo ngay

nhiém MeV
Nhdn xét: Biéu d6 3.14 cho thay

- Ti 18 té bao A549 chét theo chuong trinh cao nhit & ngay thtr 5 va

thap nhat & ngay thtr 3, sy khac biét giita cac ngdy thir 3 voi 4 va 5 c6 khong ¥

nghia thong ké (p ngay sMngy 4"=0,350; Pngay 3Mngays"=0,107; Pngay 4™
ngaysth:0,4l3).

- Ti 1& té bao A549 apoptosis sém cao nhat ngay ¢ tha 5, thap nhat ¢

ngay thu 3, su khac biét gifra cac ngay khong c6 y nghia théng ké (p(ngay 3"-nga
g (ngay 3 -ngay
4th)= 0,532; p(ngaysth-ngéy 5th)= 0,174, P(ngay 4th-ngéy Sth) = 0,413)

Ti 1¢ té bao A549 apoptosis mudn cao nhéat ngay thir 5, thap nhat & ngay

thir 3, su khac biét giirta cac ngay khong c6 y nghia thong ké (pgay 3™ngay 4=

0,353; P(ngay Sth-ngay Sth): 0,311, p(ngay4th-ngay Sth) = 0,925)-
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3.4. Virus vaccine séi khang u té bao ung thw phdi H460 cAy ghép trén
chudt thiéu hut mién dich
3.4.1. Két qua ghép u dong té bao ung thw phoi ngwoi H460

Bang 3.4. Két qua tao khoi u té bao H460 trén dui chudt nude

S6 ngay tiém té bao H460 | Ngay | Ngay | Ngay | Ngay | Ngay
1st 4th 7th 10th 12th

Cic chi sb theo doi (n=20) | (n=20) | (n=20) | (n=20) | (n=20)
S6 chudt co u (con) 0 12 20 20 20
Ty 16 co u (%) 0 60 100 | 100 100

(B) (C)

Hinh 3.13. Két qua ghép u té bao H460 dwéi da dui chudt nude
(A) Hinh anh tiém té bao H460 tao khéi UTP nguoi trén chudt nude; (B, C)
do kich thudc khéi ung thu trén chudt nude bang thudc kep SNK.
Nhén xét: Két qua cho thdy u xuit hién bat dau vao ngay thir 4 sau
tiém, dén ngay thir 7 thi co6 20/20 (100%) chudt nude ghép phat trién c6 khoi
u (Bang 3.4, Hinh 3.13). Ving da tai chd tiém binh thuong, khong co biéu

hién viém loét hay hoai tu.
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3.4.2. Két qua diéu tri chuét nude mang khéi u té bao ung thw phoi nguwoi
HA460 béng Virus vaccine séi
3.4.2.1. Tinh trang suc khoe cua chudt sau diéu tri

Bang 3.5. Két qua theo doi strc khée chudt trong diéu tri MeV

< Truwéc diéu tri Sau diéu tri (ngay 271
T Tiéu chi theo doi Mikc d§ danh gia Mirc d§ danh gia
Binh thwong | Kém Binh thwong | Kém
1 Van dong 20 Con 0 20 Con 0
2 | DPap tng vdi kich thich 20 Con 0 20 Con 0
3 Phan chudt 20 Con 0 20 Con 0
4 Da chuot 20 Con 0 20 Con 0

Nhdn xét: Sau khi tiém 12 ngay, u phat trién tai vi tri duéi da dui cta
20 chudt nude, ching t6i tién hanh diéu tri bang MeV theo phac do va liéu
luong (da né1 & muc 2.2.8). Bén canh do, chung t61 theo doi stc khoe chudt
trong sudt qua trinh diéu tri. Két qua cho thiy cac chudt sau ghép u té bao
H460 va trong qua trinh diéu tri bang MeV déu c6 cac chi sé danh gia sic
khoe binh thuong (Bang 3.5).

3.4.2.2. Trong luong chuot 6 cac nhom nghién ciru sau diéu tri

Trong lwgng (gam)

100- . en
p>0,05 mm Nhom tiém MeV

80— Control
60
40+
0- |

. _ N Y \, fb % %
v\q’ e°3° 5’8\ P & & ¢ & &

U U AR AR

Biéu d6 3.15. Thay ddi trong lwong chudt sau diéu tri bing MeV
Céac nhom chudt co trong luong twong dong nhau (khac biét khong co

nghia thdng ké p>0,05) (Biéu d6 3.15).




89

3.4.2.3. Kich thudc u truoc va sau diéu tri bang virus soi

Independent-Samples Median Test

Total N 20
Median 56.000
Test Statistic 1.818
Degrees of Freedom 1
Asymptotic Sig. (2-sided test) A78

Fisher Exact Sig. (2 sided test) 370

Total N 20
Median 449.000
Test Statistic 20.000
Degrees of Freedom 1
Asymptotic Sig. (2-sided test) 000

20.00- ) . o Grand Median = 56.00
' Kich thwde u trede tiém MeV
_
s 52.8846.24
~ 60.00 — p=0,05
:
=
= 5p.00
< 57,6+5,81
E i
40.00 | T
MeV Control
Independent-Samples Median Test
1 000,00 Grand Median = 443.00
o Kich thieée u sau tiem MeV T
g
é 800,00
£ ™" 2645827727 1
-]
= . T 734,65+138.66
' 20000 ——
0.00 , |
MeV Control

Fisher Exact Sig. (2sided test) .000

Biéu d0 3.16. Két qua kich thwéc khdi u sau diéu tri bang MeV

(A) So sanh ¢ ngay diéu tri thir 1; (B) So sanh & ngay diéu trj thir 28

Ngay diéu tri dau tién, khac biét vé kich thudc u gitta nhom chimg va

nhom diéu tri MeV khéng c6 ¥ nghia thong ké (p>0,05) (Biéu do 3.16A).

Sau thoi gian diéu tri, & ngay thir 28, kich thudc khéi u & diéu tri MeV

tang cham c6 y nghia théng ké (p<0,05) so v&i nhom chimg (bicu d6 3.16B).
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3.4.2.4. Thoi gian song trung binh va ti 1é chudt con séng cia cdc nhom

nghién citu sau diéu tri bang Virus vaccine sdi

Ti 1¢ séng-chét ciia chugt nude sau diéu trj MeV

Thoi gian song (ngay)

1.0+ Nhom
-y
T=LT 60001 “Contul
- Y, +1.00-censored
S0 0587 200-censored
40_ = |
30,342,41 5 08 0p=0,0001
30— —e : ,
S 04 7'=19,62
20
0.2
10
0.0
0- T T T T T T T
00 1000 2000 3000  40.00  50.00
MeV Control Théi gian

Biéu d6 3.17. So sanh thoi gian song va ti 1é song-chét ciia chudt
sau di¢u tri bing MeV
Nhdn xét: Sau thoi gian diéu tri, thoi gian sdng trung binh cua chudt
nude & nhom tiém virus MeV (47+1,7 ngay) dai hon c6 ¥ nghia thong ké
(p<0.05) so v6i nhom chimg (30,3+2,41) (Biéu d6 3.17). Ti 1& chudt con séng
(sau 48 ngay theo doi) ¢ nhom tiém MeV (70%) cao hon c6 y nghia thong ké
(p<0.05, #?=19,62) so v&i nhom ching (10%) (Biéu do 3.17).



3.4.3. Ti I¢ té bao u HA460 cdy ghép trén chudt nude chét theo chwong trinh

sau diéu tri bang MeV

Fluorescein isothiocyanate (FITC)

running-Tube_007

91

Nhom té bao mé u H460 tiém MeV

‘2o 57,7% ey
'9‘ ’—
«‘91; n__;
o~ T - -
5 24,9% | 8,6% | ™ 14,5%
LRRLLLL ) LERARLLL | LERRRLLL | LELRALLLL | T LRRRLLL | LELRRLLLL | LERERRLLLS LERRRRLLL) T .llll!lll ULRARLLY T LRRLLL S LERRRALLL | T
10 10 10" 10 10 10 10* 10 10 10 10* 10
running-Tube_010 running-Tube_011 running-Tube_012
°_! 23,3% 29,4% 09‘5 =4 20,8% 47,4%
1— : '2,!. ‘9_;
ne_; "g-; "g,:
o] e & ]
e 9 29 o
°1 7,1% E 13,8%
LARALLU NS SR R R LD S R RLLLL SRR R AL &) L, PRRTRRIA. L, PORLTUR AL, IR AL ALLL “r LRALLL SRR S L1 PR R AL SRR R R R P
10 10 10" 10 10 10 10 10 10 10 10 10
Nhom té bao mé u H460 tiem PBS
running-Tube_001 running-Tube_002 running-Tube_003
" 4
= 39,2% 26,0% | "= 48,4% 15,3% | “=4 42,9% 24,7%
5 ] ]
v -
". “ 91; T-.'!
%) “g-! nE-:
o~ ~ 1 - «
o 1,1% 23 0,5% =3 1,0%
-lllllll“ LERRRRLLL | T LRRLLL ) LERRRRLLL | T :l LRRLLL Y LERRRALL T LARLLL§ LERRARLLL } T -"'""I LELRALLLL | T i'""[ LERRALLLL | T
i 10 10* 10 1 10 10 10 10 [ w* w*
| running-Tube_004 running-Tube_008
“ 0, 0 q
= 40,3% 23,8% 13,8% | =4 38,6% 26,3%
'g-; '9-:
: :
©, 1 P2 .
91 =
o ] o 1
9‘ 1,3% 0,4% 9'3 1,0%
B P L PR R AL S R B R R S e e S ) e LRALL MELELERLLL LB R RLLL SRR LLLL M
10 10 0 0 ,.! ";1 ";‘ .55 10 19 10 10°

Propidium iodide (PI)

Hinh 3.14. Két qua flow cytometry té bao u H460 chét theo chwong trinh
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Ti 1§ t¢ bao u H460 chét apoptosis (%) Ti 1¢ té bio u H460 apoptosis s6m (%)
801
53,93+18,99 201 14,93+6,86
60— 154
W1 22531592 10-
20 p=0,008 p=0,004
51 0,88+035
0 I 0-

Control MeV Control MeV

Ti 1& té biao u H460 apoptosis mudn (%)

50 39,0+12,98

40

304 21,65+5,59

204
p=0,02

Control MeV

Biéu d0 3.18. Ti 1¢ té bao u H460 chét theo chwong trinh sau diéu tri MeV

Nhdn xét: Hinh 3.14 va biéu d6 3.18 cho thay

- Ti 18 té bao chét theo chuong trinh & u tiém MeV nhiéu hon ¢ ¥ nghia
thdng ké so v6i nhom ching (53,93+18,99% so véi 22,53+5,92% véi p=0,008).

- Ti 1é té bao apoptosis som & u tiém MeV nhiéu hon c6 ¥ nghia thong ké
so voi nhoém chimg (14,93+6,86% so vaoi 0,88+0,35% véi p=0,004).

- Ti 18 té bao apoptosis mudn & u tiém MeV nhiéu hon ¢ y nghia thong

ké so voi nhom chung (39,0+12,98% so voi 21,65+5,59% vai p=0,02).
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3.4.3.2. Két qua ti 1¢ cdc té bao mién dich bang phwong phdp phan tich té bao
dong chay

Ti 1€ CD11b -DPai thye bao (%) Ti 1¢ CD49b -Té bao NK (%)
60 40—
47,18+2,44 27.9244.20
=0,003 304
04 P 21,90+2.,05
20
20 11,18+3,23
10
Control MeV Control MeV
Ti lé CD11c¢ -Té bao DC (%) Tilé¢ CD11c+ CD197 -Té bao DC trudémng thanh (%)
20 15
13,45+3,26
8,95+2,68
15
10 T
104 3,73+2,50
4,18+1,06
’ ? 54 1 =0,006
549 —_— P
0 T 0 I I
Control Mev Control MeV

Biéu d6 3.19. Két qua ti 1¢ cac té bao mién dich & md u té bao H460
trén chudt nude sau diéu tri bang MeV.
(A) Ti 16 Pai thuc bao; (B) Ti 1& té bao NK
(C) Ti 1é té bao DC; (D) Ti 1é té bao DC trudng thanh
Nhdn xét: Két qua danh gia quan thé t& bao md u chudt cho thay ti 18 té
bao bach cau dong tiy, t& bao NK, té bao DC va té bao DC truéng thanh &
nhom diéu tri MeV (lan luot 13 47,1842,44%; 27,92+4,20%; 13,45+3,26%;
8,95+2,68%) cao hon c6 y nghia théng ké so véi nhém chimg (lan luot 13
11,18+3,23%; 21,9+2,05%; 4,18+1,06%; 3,73+2,50%) v&i pcpiib-contron= 0,003;
P(coasb-controly= 0,015; Pcpite-conrah= 0,001; Picpic-197-conron= 0,006 (Bicu db 3.19).
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3.4.4. Hinh dnh siéu céu tric té bao u phéi H460 va A549 sau diéu tri bang

VIrus vaccine sdi

Hinh 3.15. Hinh anh siéu ciu tric té bao u H460 khong nhiém virus

n (den)— nhan; hn (vang) — hat nhan; bt (vang)-— bao tuwong.

Hinh 3.16. Hinh anh siéu céu tric té bao H460 hoai tir sau tiém MeV
Nhdn xét: Té bao H460 nhiém MeV c6 hinh anh pha hay, mat cau trac

té bao, mang té bao dut doan mat ranh gi¢i (mii tén dit doan); Nhan mat

mang nhan, chit nhan thoat ra ngoai (miii tén lién) (Hinh 3.16).



Hinh 3.17. Siéu cAu triic MeV xam nhap vao té bao u phdi H460
Nhdén xét: Té bao H460 nhidm MeV c6 ciu truc dang tiéu thé hinh cau
clia virus trén bé mit t& bao (mili tén). Phong to hon thi thay tiéu thé hinh cau

— virus dang hinh thanh trén mang té bao (miii tén dut doan) (Hinh 3.17).

Hinh 3.18. Hinh anh siéu céu tric té bao u H460 chét theo chwong trinh
sau tiém MeV
(kb): khéng bao; (bq): bao quan; (n): nhan
Nhdn xét: Té bao H460 nhiém MeV c6 hinh anh cac bao quan truong
phong va mat cau tric, hinh thanh khoang sang trong bio tuong (mili tén) va
hinh thanh khéng bao. Nhan té bao H460 ngung tu nhiém sic thé, hat nhan
phan manh. Hinh anh tao hop bao 13 té bao nhiéu nhan (Hinh 3.18).
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3.4.5. Két qua gidi phdu bénh u té bao H460 ciy ghép trén chudt Nude sau
diéu tri bang MeV

Hinh 3.19. Hinh anh giai phiu bénh té bao u phéi binh thwong

Nhdn xét: cac té bao u phat trién manh manh xam 14n vao mé co van
(mili tén), boc tach cac bo co ra va cac té bao u nam giita cac bo co do.

O d6 phong dai 16n hon, nhin rd tinh chat ctia nhan. Cac té bao u sap
xép sat nhau, bao twong hep, nhan té bao khong déu, ting sic manh, c6 hinh
nhan chia bat thuong (mii tén) (Hinh 3.19).

Hinh 3.20. Hinh anh giai phiu bénh té bao u phdi hoai tir sau tiém MeV

Nhdn xét: U co6 cac 0 hoai tr nhd nam gitra cac dam t€ bao u va 6 hoai
tir 16n ¢ trung tim. O d6 phong dai cao hon thay rd vung hoai tir véi manh vu

té bao va cac nhan dong (miii tén) (Hinh 3.20).
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Chuong 4
BAN LUAN

4.1. Tang sinh cic dong té bao Vero va té biao ung thw phdi ngudi H460
va A549 in vitro

Trong qua trinh nudi cdy va tang sinh té bao in vitro, moi truong luon
phai dugc dam bao v trung. Pay 13 van dé quan trong nhét khi nuoi ciy bat
ky dong té bao nao trong phong thi nghiém. Pé giam nguy co nhiém, chiing
t6i luon lam viéc trong ti cay (Box) hut vo tring, dam bao tit ca cac trang
thiét bi va dung dich tiép xtc vdi té bao déu vo tring. B6 sung 1% khang sinh
(streptomycin va penicillin) vao mdi trudng nudi ciy, kiém tra té bao thuong
xuyén (1-2 ngay/lan) danh gia qua trinh phat trién cia té bao va kip thoi phat
hién té bao bi nhiém vi sinh vat, mot trong nhiing ngudn lay nhiém phd bién
nhat 1a Mycoplasma. Viéc nudi cay va duy tri té bao trong méi trudng cd mot
luong khang sinh thap 1 can thiét, gitip 1am giam nhiém vi sinh vat, nhat 1a
mycoplasma. Duy tri cong tac khir tring trude khi bat ddu nudi ciy té bao
moi tir nguén té bao luu & ti 4m sdu dé tranh bi nhiém céac vi sinh vat.

DMEM 14 mot mdi trudng nudi cay rat phd bién, mot méi truong duoc
str dung thanh cong nudi cdy té bao Vero, H460 va A5497685,
4.1.1. Ting sinh dong té bao Vero

Trong nghién ctru, chiing toi str dung dong té bao Vero dé ting sinh va
chuan d6 virus. Té bao Vero duoc nudi cdy va duy tri trong moi trudng
DMEM c6 thém 10% FBS va 1% khang sinh (penicillin va streptomycin), luu
trong t nudi cay té bao (37°C, 5% CO2) (Hinh 3.3).

Té bao Vero c6 ngudn gdc tir loai than khi xanh Chau phi (tén khoa hoc
l1a Cercopithecus Aethiops), dugc 2 nha khoa hoc Yasumura Y va Kawakita Y
(Pai hoc Chiba ¢ Chiba, Nhat Ban) tim théy té bao Vero nam 1962. Té bao

Vero dugc st dung pho bién trong cac nghién ctru v€ virus. Ngoai ra, ¢ nhi€u
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nudc trén thé gidi, té bao Vero di duoc cAp phép dung dé san xuét cac e virus
séng nhu: rotavirus, dau mua séi, quai bi..., C6 mdt ) dong té bao Vero déu
xudt phat tir cing mot ngudn gdc nhu: Vero, Vero 76, Vero E6.% Bé luu trix
lau dai, cac té bao Vero duoc giit trong nito 16ng hoic & méi truong -80° C.
Sau khi gieo té bao vao dia nudi cdy tir ngudn luu trit, thuong lap lai 2-3 lan
gieo thi t& bao moi dat dugc tde do ting trudng binh thudng. Day 1a vén dé rat
quan trong cho viéc 1ap ké hoach st dung té bao trong qua trinh nghién ctru.
Can luu ¥, té bao Vero 1a té bao bam day phat trién, khong thé nudi cay va
duy tri dugc trong hé théng treo.®
4.1.2. Nuéi cdy, ting sinh dong té bao ung thw phoi ngwoi H460 va A549

Pé danh gia kha ning MeV khang té bao UTP ngudi in vitro va khoi
u phoi ngudi cdy ghép trén chudt nude, chung t6i str dung dong té bao UTP
ngudi H460 va A549. Cac dong té bao nay duoc nudi cay va duy tri trong
moi truong DMEM c6 thém 10% FBS va 1% khang sinh (penicillin va
streptomycin), luu trong ta 4m 37°C va 5% CO,, thay mdi truong nudi cdy
mdi 2 ngay 1 lan, kiém tra té bao phat trién thuong xuyén 1-2 ngay/lan,
khoang 6-7 ngay thu hoach té bao (néu té bao phat trién t6t) (hinh 3.1 va
hinh 3.2). Cac budc gieo, duy tri va thu hoach té bao chung t6i lam dung
quy trinh.”

D.J. Giard, va cac cong su duoc thiét lap dong té bao A549 vao nim
1972, tir mau nudi cdy md u phoi ciia mot nguoi dan éng da trang 58 tudi. Té
bao A549 1a té bao biéu md day phé nang. Dong té bao A549 duoc phan loai
1a ung thu biéu moé phdi khong phai té bao nho (NSCLC), c6 xu huéng it ac
tinh hon va it lay lan hon so voi ung thu biéu mé phdi té bao nhé (SCLC),
nhung lai 13 phd bién hon. Dong té bao A549 duoc sir dung rong rii 1am mo
hinh ung thu biéu mé tuyén phdi, mé hinh A549 CDX la mét trong nhitng mo
hinh UTP cdy ghép trén dong vat thi nghiém duoc cic nha nghién ctu sir

dung nhiéu nhét, cling nhu md hinh in vitro cho cac nghién ciru UTP thuc
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nghiém. Té bao nay 1a té bao gin két don 16p trong ng nghiém.Té bao H460
(NCI-H460) dugc phan l1ap vao nam 1982 tir dich mang phéi cua mot bénh
nhan nam bi UTP té bao 16n. Ngay nay, mot sd luong 16n cac dong té bao
UTP NSCLC nguoi dang dugc st dung cho ca nghién ctru co ban va nghién
thir nghiém thudc thudc. Tuy nhién, dong té bao nay di dap tng duoc day du
cac dic tinh cua té bao UTP nguoi, do do, ndé dugc lua chon cho cac nghién
ctru dénh gia vé UTP ngudi ca in vitro va in vivo. Hién nay, té bao H460 dang
duoc st dung rong rai trong cac nghién ctru danh gia hi¢u qua khang ung thu
ctia nhiéu thudc khac nhau.

Lién quan dén su biéu hién cua cac thu thé bé mat té bao, t& bao H460
va A549 da duoc chimg minh 1a van giit nguyén cac thu cam thé bé mat nhu
cac té bao ¢ phdi binh thudong. Té bao H460 va A549 biéu hién cac cac thu
cam thé CD46 va Nectin-4 cao. Pay 1a mot dic trung cua cac té bao nay, rat
quan trong cho viéc danh gia hiéu qua ly giai cia MeV d6i voi UTP ngudi,
mot yéu td quan trong nhét dé cac virus lay nhiém dic hiéu.

4.2. Tiing sinh virus vaccine s6i va Chuan @9 TCIDso

MeV duoc ting sinh tir ngudn virus vaccine séi. Pau tién, chung toi
tang sinh s luong té bao Vero. Sau d6, nhiém virus vaccine soi vao té bao
Vero dé tang sinh virus . Céc tac gia Enders J.F va cong su (1949) di chtng
minh rat nhiéu virus bao gdm ca virus soi co thé phat trién ¢ té bao Vero
nudi cdy, phuong phap nay duoc thuc hién rong rii dé tiang sinh céac virus.®
Nhiéu virus vaccine di dugc ting sinh va chon loc clone theo phuong phap
nay nhu: virus séi, dai, rubella, quai bi...Van dé nhiém virus & té bao nudi
cdy in vitro 1a cach hop 1y dé tao ra cac virus. Mdi trudng thich hop dé duy
tri chung virus 12 & 37° C (nhiét d6 binh thudng trong té bao nguoi). Co
nhiéu dong té bao dung dé tao ra cac ching virus. Tuy nhién, t& bao Vero la
mot trong nhitng dong té bao duoc sir dung nhiéu nhat cho san xuat cac virus

vaccine s61.%7
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Chuan d6 virus 1a mdt budc quan trong trong nghién virus, tang sinh sb
lugng va chuan d6 virus hay danh gia mot loai thube khang virus. Cach dinh
luong virus phd bién nhét 1a phuong phap chuan do diém két thuc 50%, 1a
diém ma 50% té bao hoic dong vat thi nghiém bi nhiém bénh chét, hay con
goi 13 lidu nhiém 50% mod nudi cdy (TCIDso). Ngoai ra, con c¢d cac phuong
phéap chuin do virus khéc: truc tiép dém cac mang té bao tén thuong nhiém
virus, sir dung phan tmg PCR, hoac (RT)-PCR...

Reed L.J va cong su (1938) mo ta dau tién nghiém phap chuan do virus
TCIDs0.88 Pén nam 2001, LaBarre D.D va cong su da dua ra cong thuc tinh
TCIDsp hoan chinh theo néng do pha loang.?® Két qua cta chuan do TCIDsg
thuong dua trén hiéu Gng bénh 1y t& bao quan sat dudi kinh hién vi thuong,
nén c6 do chinh xac khong cao, nhiéu 16i chu quan bao gém xéac dinh sai hiéu
mg bénh 1y t& bao trong mot ndng d6 pha lodng va /hodc gilta cac ndng dd
pha loang khac nhau. Ngoai ra, nghiém phap TCIDsg thong thuong khong thé
st dung hi¢u img bénh ly té bao nhu 13 mot yéu t6 dinh lugng virus va ty 1¢
thuan v4i d6 pha lodng virus. Hon nita, c6 mot sd té bao nhiém virus khong
hién thi 1o rang hi¢u ung bénh 1y té bao, s& bi han ché néu dya trén quan sat
thong thuong dé danh gia két qua chuan do TCIDso. Nhiéu tac gia da dé xuét
mot sO giai phap dé cai thién danh gia két qua phuong phap chuan d6 TCIDsg
truyén thdng, bao gdbm viéc sir dung cac chat hién thi mau dé dé dang phat
hién hiéu tmg bénh 1y té bao, giam 15i chu quan.

Trong nghién ctru nay, chiing t6i da sir dung k¥ thuat chuan do virus
bang nghiém phap TCIDsp c6 sir dung xanh methylen 14 chit hién mau dé
danh gia hiéu ung bénh 1y té bao cia virus. Viéc sir dung xanh methylen dé
nhudm va phat hién hiéu ung bénh ly té bao cua virus trong chuin d6 TCIDs,
d3 duogc mot sb tac gia khac da sir dung phuong phap nay dé chuan do virus
c6 hiéu qué trong nghiém ctru ctia minh.”®% Trong nghién ctru nay ching toi

st dung xanh methylen. Muc dich cta viéc st dung thém chit hién mau xanh
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methylen 1 thiét 1ap mot k¥ thuat phat hién chinh xac hon hiéu tmg bénh 1y té
bao xac dinh chuan do. Sau thoi gian nhiém virus (4-5 ngdy) vao té bao Vero
& cac giéng trén dia 96 giéng, chiing t6i cho xanh methylen vao cac giéng véi
néng d6 1%, dé trong ta 4m 30 phut, t& bao séng (khong nhiém virus) van
bam ddy s& bat mau xanh ciia xanh methylen, cac té bao nhiém virus bi bong
khoi day va ndi 1én trén khong bit mau xanh. Sau do6, chung toi rira nhe nhang
cac giéng trén dia 96 giéng bang nude sach, té bao nhiém virus khong bam
day bi ria troi di (Hinh 3.5). Nhu vay, sau khi rira, giéng c¢6 mau xanh dam
hon 13 giéng c6 ti 1& t& bao séng nhiéu hon. Piéu nay di 1lam cho viéc doc két
qua r0 rang va khach quan hon. Tuy nhién phuong phap nay cling c6 nhuoc
diém 14 qua trinh nhudm xanh methylen néu dé qua lau, té bao ciing sé& bi chét
do dung dich xanh methylen gy doc té bao, anh hudng dén do chuan xéac cia
nghiém phap. Mot diém chu y nita 13, khi rira cac giéng té bao dd nhuom xanh
methylen bang nudc sanh, dong tic phai nhe nhang khong dé té bao song
bong khoi day va phai doc két qua ngay.

Cung nhu mot sb tac gia da nghién ctu trude day, dé chuan do6 TCIDsg
chinh xéac hon, trong nghién ctru ndy, chung toi sir dung lap lai 10 giéng & mdi
ndng d6 pha lodng cta virus, nhom ching chiing tdi ting sd giéng 1én dén 24
giéng.”®% Thyc té, nghiém phap chuan d6 TCIDs thong thuong co tong sai
s6 chu quan do danh gia sai hiéu ung bénh 1y té bao tang 1én theo cung véi s6
luong giéng thi nghiém & mdi néng do pha lodng virus. Mot van dé nira, té
bao ¢ giai doan dau cua nhidm MeV, cac té bao mdi chi co tron lai, tich roi
nhau va bong khoi day dia nudi cdy rat khé quan sat bang kinh hién vi
thuong, dan dén két qua am tinh gia. Viéc rira nhe nhang bang nudc sanh
trong nghiém phap nhuém xanh methylen cé thé loai bo cac t& bao nhiém
virus khé quan sat dudi kinh hién vi quang hoc. Hon nira, chung t61 thuc hi¢n

viéc so sanh mau gifra giéng nhiém virus va cac giéng chung s€ khach quan
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hon, két qua c6 do chinh xac hon, cho thong tin chinh xéc sb luong virus can
str dung trong qua trinh thue hién dé tai nghién ciru.
4.3. \Virus vaccine séi ly giai té bao H460 va A540 in vitro
4.3.1. Ly gidi truc tiép bang cdch tao hop bao in vitro

MeV lay nhiém dic hiéu té bao UTP ngudi in vitro, do cac thy cam thé
ddc hiéu CD46, Nectin-4 ciia MeV biéu hién cao & t& bao UTP nguoi. Bén
canh d6 chu trinh nhan 1én cua virus c6 vé boc nhu MeV doi hoi phai co cac
protease phan cat glycoprotein ctia virus tao diéu kién dé virus xAm nhép vao
té bao c6 hiéu qua. Cac protease thich hop véi virus duge biéu hién nhiéu &
cac t& bao H460 va A549. Sb luong thu cam thé d3 duoc chimg minh 1a yéu
t6 quan trong quyét dinh dén tinh 1y nhiém hay hiéu qua lan truyén cia virus
vao cac té bao u dich. Sir dung nhiéu loai té bao biéu hién tir thip dén cao
mirc thy cam thé CD46, nguoi ta da xac dinh kha ning 1y nhiém MeV ting
1én theo s6 luong thy cam thé. Hop bao xdy ra it & cac té bao biéu hién murc
thu cam thé thap, can c6 murc t6i han thu cam thé CD46 dé tao hop bao va gay
ly giai truc tiép té bao ung thu nhiéu hon.%® Thy thé CD46, Nectin-4 1a cac thy
thé dic hiéu cua MeV, céc thu thé nay biéu hién cao trén bé mit nhiéu loai té
bao ung thu bao gébm ca UTP, ung thu dai tryc trang, ung thu dau mat co...
Ngoai ra, acid sialic c6 nhiéu & bé mit té bao ung thu ciing lam cho cac OV
nay 1ay nhiém té bao ung thu cé tinh chon loc cao hon. Mirc @6 phong phu
ctia thu cam thé xac dinh tinh dic hiéu va hiéu qua lay nhiém cua virus vao té
bao ung thu. Tinh dic hiéu ciia OV d6i véi té bao ung thu con xay ra & mirc
noi bao sau khi virus xam nhap vao té bao, cac virus co thé tan dung duoc cac
yéu t6 do khiém khuyét gen nhu: giam cam Ung interferon, kich hoat Ras,
p53, Rb..., cac yéu t nay chi c6 duy nhit & cac té bao ung thu, 1am cho OV
tang tinh chon loc cac té bao khdi u ma hau nhu khong xay ra ¢ cac té bao
binh thudng. Trong khi d6, nhiéu tai liéu cho thay virus ly giai té bao ung thu

con c6 kha ning tan dung dugc nhitng khiém khuyét gen trong té bao u dé
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khuéch dai bo gen cua chung va tang biéu hién bd gen d6. Pham vi va muc do
ma MeV tan dung con dudong khiém khuyét gen dé ly giai té bao ung thu van
chua rd rang. VAn dé nay can c6 nhiéu nghién ctru danh gia sdu rong hon nira.
Tuy nhién, d3 c6 nhiéu nghién ctru chimg minh MeV c¢6 hiéu qua khang ung
thu in vivo va ca trén lam sang. 88091

Két qua nghién ctru cta ching t6i da cho thay chung virus vaccine soi
(MeV) giy doc té bao H460 va A549 c hiéu qua va giy ra mot hiéu tng
bénh 1y té bao 1 rang & thoi diém nhiém virus 3-6 ngay in vitro, rd nhat 1a &
thoi diém ngay thir 4-6 sau nhiém, cac t& bao nhiém MeV tao hop bao lan
rong (hinh 3.6). Hiéu tmg gy doc té bao ctia MeV bat dau sau khi protein
bam dinh H twong tac véi thy cam thé cta no trén cac té bao dich. Sy tuong
tac nay thuc ddy thay ddi hinh dang trong protein hop bao cua virus, diéu nay
dan dén hop nhit mang té bao va mang virus, 1am cho virus di vao trong té
bao. Protein H va cua virus twong tac vdi cac thu cam thé trén mang céc té
bao 14n can va kich hoat qua trinh hop mang giita té bao nhiém virus va cac té
bao xung quanh. Sy lan truyén hop mang giita cac té bao nhiém virus va té
bao u lan can khong nhiém virus hinh thanh mot té bao khong 16 goi 1a hop
bao, hop bao thudng chét sau vai ngay. %%

E-H Lin va cong sy (2009) ciing da chung minh protein hgp mang F
clia virus tao ra hop vao va ly giai té bao UTP nguoi in vitro.® Patel M.R. va
cong su (2014) cling dd chimg minh ching virus vaccine soi ly giai té bao
UTP ngudi in vitro, tic gia st dung kinh hiém vi huynh quang quan sat thay
MeV tryc tiép ly giai té bao UTP qua hinh thanh hop bao.%! Xia, Mao va cong
su (2020), ciing chimg minh MeV ly giai truc tiép té bao UTP ngudi in vitro
bang cach hinh thanh hop bao in vitro.** Nghién ctru ctia Lé Duy Cuong
(2019) cho thay MeV ly giai truc tiép té bao ung thu dai trang nguoi HT-29
bang cach tao hop bao quan st rat rd trén kinh hién vi quang hoc thong

thuong, & ngay thir 3-5 nhiém MeV.” Nghién ctru caa Ngd Thu Héng (2020)
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cling cho thdy MeV ly giai té bao ung thu dau mit c6 qua con dudng tao
hop b40.%° Piéu nay khang dinh MeV lay nhiém dic hiéu cac té bao biéu
hién qua muc thy thé CD46 va Nectin-4 va ly giai truc tiép ching bing
cach tao hop bao.

Su nhan 1én cta virus MeV va sy biéu hién protein F hop bao gay ly
giai t& bao u théng qua hinh thanh hop bao, su ly giai ndy di dugc quan sat
thay in vivo & mot sb té bao ung thu ngudi, bao gdm cac khdi u ac tinh vé
huyét hoc nhu ung thu hach, u tay, cling nhu cic khéi u ran, nhu ung thu
budng trimg, u nguyén bao than kinh dém, ung thu biéu mo té bao gan, ung
thu tuyén tién liét, ung thu v, ung thu ¢d tr cung va ung thu da day.2
4.3.2. Pdnh gid hiéu qud ciia Virus vaccine séi ly gidi té bao H460 va A549
bang nghiém phdap MTT

Pén nay, nhiéu nghién ctru da stir dung nghiém phap MTT dé danh gia
hiéu qua ctia virus gay ly giai té bao ung thu in vitro. Vi dé tai ndy, chiing toi
cling str dung nghiém phap MTT danh gié ti 1& t& bao H460 va A549 chét in
Vitro sau nhiém virus vaccine séi ¢ cac thoi diém ngay thir 3 va 4. Dé ting
thém d6 chinh xac nghiém phap, chung toi pha lodng nong do cua virus thanh
1 MOI va 0,1 MOI. Két qua cho thdy, ti 1¢ té bao H460 va A549 séng ¢ hai
nhom nhiém MeV (nhém nhiém MeV liéu 1 MOI va 0.1 MOI) déu thap hon ¢
¥ nghia théng ké (p < 0,05) so v6i nhém chimg. O ca hai dong té bao A549 va
H460 nhiém MeV cho déu thay ti 1é t& bao séng ciia nhém nhiém MeV liéu
cao hon (1 MOI) thap hon c6 y nghia thong ké so véi nhém nhiém MeV liéu
thap hon (0,1 MOI). Két qua con cho thay ti 1 t& bao sdng giam theo thoi
gian nhiém MeV, ty 1¢ té bao séng & thoi diém nhiém 4 ngiy déu thap hon
dang ké so v6i thoi diém 3 ngay ¢ ca hai ndng do 1 MOI va 0,1 MOI. Nong
d6 nhiém MeV cang cao thi ty 1¢ té bao séng cang giam rd rét.

Nhiéu tac gia ciing da s dung nghiém phap MTT trong nghién ciru

danh gia kha ning ly giai té bao ung thu cua virus e, két qua caa Zhao D va
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cong su (2013), nghién ciru virus vaccine soi khang té bao UTP in vitro,
nghiém phap MTT di chimg minh MeV gay chét té bao A549 va LLC lan
luot 14 60% va 62%, trong khi d6 MeV gay chét té bao 293T chi 1a 31%.%
Két qua ciia Yan Y va cong sy (2015), str dung nghiém phap MTT danh gia
kha niang gay chét té bao A549 cua virus NDV tai to hop rL-RVG va hoang
dai, két qua cho thiy ti 1¢ té bao séng & nhém nhiém rL-RVG thip hon dang
ké so voi nhom nhiém NDV hoang dai va ty 18 trc ché té bao sdng tang theo
thoi gian nhiém 24, 48, 72 gid' (nong do6 virus tir 107 - 10%).% Nghién ctru cua
Lé Duy cuong va cong su (2019), sir dung nghiém phap MTT ciing cho thay
MeV gay chét t& bao ung thu dai trang nguoi HT-29 theo ca néng do virus
(102 dén 10°®) va thoi gian nhiém (ngay thir 3,4 va 5).78

Nhu vay, nghiém phap MTT c6 thé coi d6 1a mot trong nhimg cach tiép
cin c6 gia tri trong nghién ctru virus ly giai t& bao ung thu in vitro. Két qua ti
1¢ té bao UTP A549 va H460 song sau nhiém MeV bang nghiém phap MTT
ctia chiing t6i di khang dinh thém hiéu qua khang t& bao UTP ngudi in vitro
cua MeV.
4.3.3. MeV gdy chét té bao apoptosis dong té bao ung thw phoi H460 va
A549 invitro

Apoptosis 1a mot qua trinh sinh 1y quan trong dé bao vé co thé chong
nhiém tring, cac cytokine va interferon duoc té bao san xuat ra chéng lai qua
trinh nhiém virus, cac chat nay c6 thé kich hoat con duong din dén apoptosis.
Apoptosis cung lam cho céc sinh vat c6 kha ning dao thai virus bang cach
loai bo céc té bao di bi nhiém. Tuy nhién, mdi loai virus khac nhau lai c6 cac
chién luoc khac nhau, ching c6 thé chéng lai con dudng apoptosis dé kéo dai
su nhiém tring & té bao vat chi hay kich thich con dudng apoptosis dé ting
kha nang lay lan giira cac té bao. Nhiéu thanh vién virus cia Paramyxoviridae
d3 duoc ching minh giy ra apoptosis & cac té bao ung thu. MeV kich thich

con duong apoptosis trong cac t€ bao nd lay nhi€ém, apoptosis tao di€u kién
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giai phong cac hat virus tir cac t& bao bi nhiém bénh lam ting kha ning lay
lan sang céc té bao lan cin. Nguoi ta ciing chua biét rd rang co ché kich hoat
con dudng té bao chét theo chuong trinh ctia MeV. Bhaskar A va cong su
(2011) da chimg minh rang nucleoprotein ctia virus si gy chét té bao apoptosis
phu thudc vao cac gdc oxy hoa va kich hoat caspase-3. Nucleoprotein cta virus
soi biéu hién nhiéu trong qua trinh virus xdm nhap vao trong té bao va chung
mang theo ca virion cua virus. Trong qua trinh nhan 18n cta vius sdi, cht nay
tiép xtic va tuong tac voi nhidu protein ndi bao, anh hudng chirc nang ndi bao va
tao ra qua trinh apoptosis va truc tiép t6i uu hoa su lay lan cia virus. Su thay
d6i vé mirc d6 biéu hién cta nhiéu protein lién quan dén diéu chinh cac goc
oxy hoa va qué trinh apoptosis bao gdm Cofilin, eIF5A, GST, GAPDH,
PRDXs, Hsp70, PARK7, PHB va PA2G4... Céc protein nay diéu chinh gen
Beta actin (Beta actin con dugc xem nhu 1a control house keeping gene) ¢ ndi
bao va kich hoat qu4 trinh apoptosis.®

Chung t6i di st dung phuong phap dém té bao qua dong chay (flow
cytometry) dé danh gia ti 1¢ té bao H460 va A549 chét theo chuong trinh in
vitro. Két qua da ching minh MeV ¢6 kha ning ly giai té bao H460 va A549
in vitro qua trung gian kich hoat con duong té bao chét theo chwong trinh & tat
ca cac thoi diém nghién ctru, tir ngay thr 3 ting dan dén ngay thir 4, 5. Ti 18 té
bao chét theo chuong trinh, chét theo chuong trinh giai doan sdm, mudn sau
nhiém MeV cua té bao H460 va A549 ting c6 ¥ nghia théng ké (p<0,05) so
v&1 nhom ching.

D3 c6 nhiéu nghién ctru trude ddy chimg minh MeV giy ra té bao chét
theo chuong trinh & nhiéu loai té bao ung thu khac nhau nhu: MeV c¢6 thé tao
ra apoptosis trong cac té bao ung thu dai truc trang,’® MeV di duoc ching
minh 13 lam ting té bao chét theo chuong trinh & té bao ung thu budng
trimg,®” ung thu thanh quan.® Két qua nghién ciru cua ching tdi twong dong

v6i két qua cua nghién ctru cia Zhao D va cong su (2013) ciing d4 nghién ctru
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va chimg minh virus soi sdng, giam doc luc c6 kha ning khang té bao UTP
bang cach kich hoat con dudng apoptosis trong té bao ung thu.%® Cac tac gia
cho rang, co ché ma MeV gay ra qua trinh apoptosis cta té bao ung thu co thé
lién quan dén sy nhéan 1én cta virus. Pay tinh ning sao chép cua virus cung
cap su khuéch dai lién tuc hiéu qua ly giai té bao ung thu. Tuy nhién, nghién
ctru nay khac nghién ctru cta ching toi vé thoi diém danh gia két qua (ngay
thi 2, 3 va 4 sau nhiém virus). Diéu nay cang chimg minh van dé 14 tac dung
ly giai dong té bao H460 va A549 ciia MeV bat dau vao ngay thir 2 ting dan
dén ngay thr 5 nhiém virus, pht hop véi két qua quan sat té bao H460 va
A549 nhiém virus in vitro cta ching toi (d4 dé cap ¢ muc 3.3.1 phan két qua
nghién ctru). Nghién ctru cia Patel M.R va cong su (2014) vé liéu phap chung
virus vaccine soi diéu tri UTP khong té bao nho, cling da chimg minh MeV ly
giai t& bao UTP khong té bao nho bang cach tao ra chét té bao apoptosis tir
ngay thir 2-4 nhiém virus.>

Két qua nghién ctru cua ching t6i cling déng nhat voi mot sé nghién
ctru khac vé qué trinh apoptosis duoc quan sat thiy ¢ giai doan tuong ddi
muon sau khi nhiém OV (& ngay tha 3, 4 va 5 nhiém OV).”® Mot nghién ctu
str dung phuong phap phat hién doan giy cta chudi DNA kép trong qua trinh
apoptosis bang cach danh dau dau 3'- hydroxyl tan ctia doan DNA kép bi giy,
(phuong phap TUNEL), di cho thdy hon 70% céac té bao u than kinh dém tur
ngay th 4 sau nhiém OV, ngay thr 3 chung bat dau hinh thanh hop bao
nhung chua phat hién thay té bao chét apoptosis.®® Pén ngay thtr 4 nhiém
virus, tac gia moi phat hién té bao chét apoptosis. Ngay thir 6 nhiém virus, két
quéa cho thay té bao chét theo chuong trinh rd nhat Liu C va cong sy (2007)
cling nghién ctru st dung phuong phap TUNEL, phat hién manh v& DNA
trong qua trinh apoptossis va xét nghiém Western plot dé danh gia hoat dong
clia caspase-8, caspase-9, caspase-3 & cac ngay 2, 4, 6 sau nhiém virus, tac gia

d3 thdy c6 mot luong 16n té bao chét do co ché khac trude khi con dudng té
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bao chét theo chuong trinh dugc kich hoat, hoat hoa caspase va chit nén
apoptosis bi phan cét vao ngdy thtr 4 va thir 6 sau khi nhiém OV.% Do d6, can
c6 nhiéu nghién ctru sau va rong hon danh gia t& bao chét apopotosis & thoi
diém muon hon ngay thir 2 nhiém virus, cling nhu cic co ché giét chét té bao
ung thu ngoai con dudng kich hoat té bao chét apoptosis.
4.4. Virus vaccine séi khang u té bao ung thw phéi nguoi H460 ciy ghép
trén chudt thiéu hut mién dich
4.4.1. Pdnh gid déc tinh ciia Virus vaccine séi diéu tri chuét thiéu hut mién
dich mang khéi u té bao ung thw phéi ngwoi H460

Chung t61 theo do1 doc tinh cua MeV trén chudt nude mang khdi u tir
ngay sau khi tiém. Poc tinh dugc danh gid bang nhiing thay d6i vé trong
luong co thé va cac chi sé theo ddi & Bang 3.5. Trong lugng cta chudt nude &
cac nhom nghién ciru trong qua trinh diéu tri MeV hau nhu khong thay doi,
trong luong giam nhe sau 2-3 tuan tiém, bién do6i nhiéu hon ca 1a & nhom
chtng (khong ¢ ¥ nghia thdng ké, p>0,05). Cung véi d6 1a cac chi sé danh
gia stc khoe cua chudt dong déu nhau giita nhom diéu tri MeV va nhém
chtng (Bang 3.5). Diéu nay cho thiy, MeV khong giy doc toan than & chudt
nude mang khdi u t& bao H460. Nghién ctru cta ching toi da st dung MeV
voi lidu 107 PFU dé diéu tri cho chudt nude mang khdi u té bao H460, liéu nay
cao gap 108 1an so véi lidu thong thuong (103 dén 10* PFU) dugc sir dung dé
tiém chung. Ngoai ra, theo ddi stic khoe chudt trong qua trinh diéu tri, chiing
to1 da loai trir dugc cac nguyén nhan bénh ly khac ma khong phai do u to gay
chét chudt. Piéu nay lam két qua tinh toan, danh gia hiéu qua diéu tri MuV
thong qua chi sd ti 1 chudt song, chét va sé ngay song cua chudt ¢ cac nhom
c6 do tin cay va khach quan hon.

Céac chuong trinh tiém ching véi quy mé 16n bang vaccine virus soi
song, giam doc luc da rat thanh cong, véi ho so sir dung an toan rong khap thé

gidi v6i hang triéu tré em trong nhiéu thap ky qua. Bén canh d6, hau hét cac
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nghién ctu 14m sang va tién 1am sang truéc ddy sa dung MeV ching
Edmonston, diéu tri ung thu da chimg minh 13 rat an toan vé doc tinh. Hon
nita, chura bao gid cd bao cao la sy dao nguoc cua cac chung virus soi thanh
virus ¢6 kha ning giy bénh.” Cic thir nghiém 14m sang st dung virus nay
bang cach tiém noi u hay tiém tinh mach diéu tri cho nhimg bénh nhan bi u

100 yng thu budng trimg,” hodc cac loai ung thu

lympho té bao T duéi da,
khéc, da bao cao véi lidu téi 10710° PFU, nhung van khong c6 doc tinh dang
ké. Cac ching Edmonston ctiia MeV rat kho gay bénh trd lai vi hau hét moi
nguoi déu da duoc ching nglra. Chung ta da c6 rat nhiéu kinh nghiém su
dung don hoidc phdi hop virus vaccine trong chuong trinh ching ngira bénh
soi voi ho so an toan rat cao cua loai virus nay trén hang triéu tré em. Tuy
nhién, can c6 nhig nghién ctru 16n hon danh gia tac dung phu va doc tinh
clia cac virus nay khi ding lidu cao diéu tri ung thu & nguoi.
4.4.2. Virus vaccine Séi khdng u té bao ung thw phoi ngwoi H460 trén chugt
thiéu hut mién dich

Trong nghién ciru ndy, dé danh gia hiéu qua MeV ly giai t& bao UTP
nguoi dong H460 trén chudt nude, chung t6i da ghép u té bao H460 ngay dudi
da dui chudt nude, phu hop cho liéu phap diéu tri tiém MeV noi u, ting cudng
kha ning virus tiép xic va xam nhép truc tiép vao khdi u. Két qua cho thiy u
xuat hién bat dau vao ngdy thir 4 sau tiém (12/20), &én ngay thir 7 thi ¢ 20/20
con chudt déu c6 u (Bang 3.4), (Hinh 3.13). Vung da tai chd tiém binh
thuong, khong c6 biéu hién viém loét hay hoai tir. Sau khi tiém 12 ngay, u
phat trién tai vi tri dudi da dui caa 20 chudt nude, ching t6i tién hanh diéu tri
bang MeV theo phac d6 va liéu lugng (nhém MeV: 10°CFU/lan/con x 2
1an/1tudn va nhom control tiém PBS 1X/1 1an/ con x 2 lan/tudn; cho dén két
thuc thi nghi¢m 3 tuén). Bén canh do, chung t61 theo doi strc khoe chudt trong
sudt qué trinh diéu trji. Két qua cho thay cac chudt sau ghép u té bao H460 va

trong qué trinh diéu tri bang MeV déu co6 cac chi sé danh gia sitc khoe binh
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thuong (Bang 3.4). Cac nhém chudt cé trong luong twong dong nhau (khéc
biét khong co6 nghia thong ké p>0,05). Theo ddi trong qua trinh diéu tri:
chung 61 thay truéc khi diéu tri su khac biét vé kich thude u giita nhém
chtng va nhom diéu tri MeV khong c6 ¥ nghia théng ké (p>0,05) (Biéu dd
3.12A). Mot sb nghién ctru khac nhu nghién citru cia Lé Duy Cuong (2019),
nghién ctru lidu phap OV sir dung MeV phdi hop véi virus vaccine quai bi
khang té bao ung thu dai truc trang nguoi trén thuc nghiém cho thiy trong
luong chudt ciing khong thay doi trong qua trinh diéu tri.”® Nghién ctru cua
Ngo Thu Hang va cong su (2020), danh gia hiéu qua khang u té bao thanh
quan ngudi cia MeV phdi hop v6i nimotuzumab trén thue nghiém ciing cho
thay trong luong chudt mang khéi ung thu khong thay doi trong qua trinh
diéu tri.*°

Nghién ctru cua ching t61 da chiing minh MeV c¢6 tac dung lam cham
phat trién khéi u té bao H460 ghép trén dui chudt nude c6 ¥ nghia théng ké so
v6i nhom khong diéu tri MeV (p<0,05). Hiéu qua 1a cham phat trién khdi u
bat dau vao ngay thir 4 sau tiém. Thoi gian séng trung binh ctia nhém diéu tri
MeV dai hon va sb chudt con séng nhidu hon c6 nghia théng ké (p<0,05) so
v6i nhom chang (Biéu dd 3.12B). Kha ning virus lay lan tao ra hoat dong
khang u 13 do virus xdm nhép truc tiép va nhan 1én trong té bao u dich. Thuc
té, hau hét cac khdi u dugc diéu tri bang MeV da cho thdy giam su phat trién
kich thudec.

Két qua cua ching t6i phu hop véi cac két qua nghién ctru cua Patel
M.R va cong su (2014), nghién ctru hiéu qua khang UTP té bao nho cta virus
vaccine sdi trén thuc nghiém, két qua cho théy MeV véi lidu 84, x 10° MeV-
VEA 2lan/tuan, trong 3 tudn, c6 tac dung khang u té bao UTP khong té bao
nhoé nguoi cay ghép trén mé hinh chudt nude.5! Fujiyuki T va cong su (2015)
nghién ciru MeV hoat hoa phan tir kich hoat té bao lympho khang u phoi

ngudi, két qua chimg minh MeV véi lidu 108 TCIDsy, rat c6 hiéu qua khang té
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bao UTP ngudi trén chudt nude.5® Bén canh d6, viéc phan chia lidu luong, véi
lidu 107 PFU va liéu trinh diéu tri nhu vay 13 can thiét dé ting kha nang ly giai
té bao u cua virus, nhiéu tic gia cling da st dung liéu luong va liéu trinh diéu
tri ndy cta MeV diéu tri ung thu c6 hiéu qua’®®%. Ching toi cling dd quan
sat thdy tiém ndi u tao ra lay nhidm sém virus vao cac té bao khéi u va lay lan
virus chi gi6i han trong khéi u, diéu nay di lam ting kha ning ly giai té bao
khéi u. Két qua ctia chung t6i cing cb thém tiém virus ndi u nhiéu lan hiéu
qua hon so véi tiém tong lidu duy nhat.”#% Két qua nay rat co gia tri 1am nén
tang cho sir dung MeV tiém noi u diéu tri ung thu cho thir nghiém l1am sang
trong twong lai. Tuy nhién, can c6 cac nghién ctru quy mé 16n danh gia licu
diéu tri MeV thich hop, tién téi phat trién cac thar nghiém 1am sang trong
tuong lai.

Nhiéu thir nghiém dénh gia kha ning MeV khang ung thu nguoi trén
lam sang nhu: thir nghiém 1am sang giai doan I cua Heinzerling L va cOng su
(2005) nghién ctru MeV chung Edmonston-Zagreb khang ung thu trén nhiing
bénh nhan bi u té bao lympho T & da.’® Nghién ctru ndy cho thay tiém MeV
vao ndi u sau khi diéu tri hé thong bang IFN-a (dé tranh nhiém trung MeV
trong cac té bao khoe manh méan cam v6i IFN-a) gy ra nhiém tring tai chd,
mot hiéu Gng ly giai té bao dic trung cia MeV trén céc té bao khéi u va MeV
khong bi loai bo boi sy hién dién cua cac khang thé khang MeV co6 tur trude.
Két qua nghién ctru cho thdy MeV lam thoai trién cac khéi u. Trong nghién
ctru lam sang giai doan I, tac gid Galanis E va cong su (2013) stir dung chuing
virus soi 1a MeV-CEA diéu tri bénh nhan ung thu budng tring tai phat, MeV
chung Edmonston bién ddi gen san xuat khang nguyén tién ung thu (CEA),
mot marker hoa tan dé nhéan biét, theo doi sy nhan 1én cia MeV qua lidu
luong khang nguyén CEA do duoc trong huyét thanh. Tac gia di tang licu
diéu tri cho bénh nhan da duoc chung ngura bénh so1 trudc d6 nhung van

dam bao su an toan cho cudc thir nghiém. Liéu dao dong 103-10° TCIDsy,
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van chua thiy gi6i han liéu doc tinh. Két qua cho thiy c6 dap Gmg 1am sang
trong 14/21 bénh nhan véi bénh 6n dinh trong thoi gian trung binh 92,5
ngay. Su 6n dinh ctia bénh c6 lién quan dén sy suy giam cta cac marker
dic hiéu khéi u CEA & bénh nhan. Thoi gian song trung binh cua cac bénh
nhan dugc diéu tri bang MeV-CEA 1a 12,15 thang gap d6i so v6i thoi gian
séng trung binh cia bénh nhan ¢ nhom ching (6 thang).”! Nhimmg két qua
nay da 1am nodi bat tiém ning day hira hen cta liéu phap OV st dung MeV
bién d6i gen & bénh nhan ung thu.

Mo hinh khéi u, chung virus va liéu luong ciing nhu thoi gian phan tich
c6 thé tao ra sy khac biét giira cac nghién ctru. V& van dé nay, mot nghién ciru
co hé théng so sanh mot s6 mo hinh khédi u trong cac diéu kién tuong tu co
thé 1am séng to cac co ché diéu chinh su chét cua té bao khdi u sau khi nhiém
cac chung MeV. Mot s6 nghién ctru tién 14m sang di dé cap dén cac yéu to té
bao lién quan dén hiéu qua ctia sy chét té bao khéi u qua trung gian bénh soi.
4.4.3. \irus vaccine séi kich thich mién dich dic hiéu khdng u té bio ung
thuw phéi nguwoi H460 trén chudt thiéu hut mién dich

Céc ching MeV rat nhay cam véi IFN, tuy nhién, cac protein P, V va C
phi cdu tric ciia cic MeV gay bénh 13 cac chat d6i khang IFN manh. Cac
chung vic xin MeV khac nhau, bao gom Moraten/Schwarz, Edmonston-
Zagreb, Hul91 va Edmonston B (Edm) khac nhau vé trinh ty P, V va C cua
chung. Cho dén nay, chua c6 bang chimg nghién ctru vé cach nhitng khac biét
nay anh hudng dén liéu phap OV cua MeV. MeV 1am trung gian cac hiéu tng
khang khéi u khong chi & cap do té bao do nhiém virus ly giai cua céac té bao
khdi u, ma con & cép do hé théng bé’mg cach tao ra cac phan ing mién dich
chéng khdi u.

MeV c6 kha ning kich thich ting sinh dap tng mién dich dic hiéu
khang té bao ung thu, ting cuong kha niang ly giai té bao u qua trung gian
mién dich, 1 dic tinh quan trong cua MeV ting cuong hiéu qua khang ung
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thu. Nghién ctru cua chiing t61 tap trung vao danh gid kha nang kich thich dap
g mién dich ctia MeV trén chudt nude bang cach tiém truc tiép MeV theo
mot liéu trinh diéu tri v6i liéu 107 CFU/lan, 21an/tun, 3 tuan vao khéi u trén
dui chudt nude, danh gia ti 18 cac té bao dai thuc bao, té bao NK, té bao DC
va té bao DC trudng thanh & khdi u chudt, day 1a nhitng t& bao co vai tro rat
quan trong dap tng mién dich ca tw nhién va thich tng chdng lai té bao u. Két
qua danh gid quan thé t& bao mién dich tach tir mé chudt cho thay ti 18 té bao
bach cau dong tay, t& bao NK, té bao DC va té bao DC trudng thanh & nhom
didu tri MeV (Ion lugt 1a 47,1842,44%; 27,92+420%; 13,45+3,26%:
8,95+2,68%) cao hon c6 y nghia théng ké so véi nhom chung (lan luot 1a
11,18+£3,23%; 21,9+2,05%; 4,18+1,06%; 3,73£2,50%).

Trong nghién ctru ndy, chung t6i sir dung khang thé khang CD11b,
CDl1c, CD49b va CD197 (CCR?7) dé phat hién lan luot cac té bao mién dich
cua chudt 1a: té bao bach cau dong tay, té DC, té bao NK va té bao DC truéng
thanh. Pay 1a cac té bao hé mién dich bam sinh, chiing c6 vai trd rat quan
trong trong qua trinh dap tng mién dich chdng ung thu. Co6 thé n6i CD11b,
CD11c, CD49b va CD197 (CCR?7) 1a khang nguyén dac hiéu lan lugt cho cac
té bao bach ciu dong tiy bao gom ca dai thuc bao, té bao DC, té bao NK &
chuot. Ohtsuji M va cong sy (2018) da str dung chat khang khang nguyén
CD11b ¢ té bao dong tuy cua chudt, két qua cho thay cac chat nay da lam
giam ti & té bao bach cau dong tiy & mau ngoai vi, giam di cu té bao bach
cau dong tay c6 khang nguyén CD11b vao t6 chic viém.2°* Ahn J.O va cong
su (2008) di st dung khang thé khang CD11b ¢6 gan huynh quang phat hién
cac té bao bach cau dong tuy chudt nhu: té bao bach cau don nhan, dai thuc
bao; khang thé khang CD11c¢ phat hién té bao DC va khang thé khang CD49b
phat hién té bao NK cua chudt.’2 Stenstrdm M va cong su (2004) da sir dung
khang thé khang CD49b dé phat hién té bao NK xam nhap vao khéi u trong

nghién ctru danh gia dap tng mién dich khang u cdy ghép trén chuot thiéu hut
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mién dich.2® Nhom nghién cau ctua Holst K va cong su (2015) ciing da sur
dung khéang thé khang CD11c va CD197 (CCR7) dé phat hién té bao DC va
DC truong thanh caa chudt trong nghién ciru danh gia thu cam thé serotonin
5-HT7R diéu hoa céc ddc tinh hinh thai va di cu clia t€ bao DC. 2%

Mot sb nghién ctru cho thay DC c¢6 thé tré thanh chat gy doc té bao
sau khi bi kich thich b&i virus, dic biét 13 virus RNA, hodc bdi cac chat chu
van TLR khéc nhau.!% Hién tuong nay di duoc mo ta rd rang hon dbi véi tap
con té bao pDC. Trong nghién ciru ctia Achard C va cong su (2017) da chi ra
rang MeV gy ra biéu hién protein lién quan dén phan tir Tumor necrofactor
(TNF-related apoptosis-inducing ligand: TRAIL), thuc day qua trinh apoptosis.
TRAIL pro-apoptotic trén cac té bao DC tiy va pDC CDIlcC dong mau
nguoi. Tac gia cling xac dinh rang MeV kich hoat pDC bai tiét ra mot luong
16n IFN-a, con cac DC CD1cC bi kich hoat tiét ra cytokine nay véi sé luong
nhé hon. Sau d6, bang cich st dung chit Gc ché tin hiéu JAK 1 va 2
Ruxolitinib, cac tic gia d ching minh IFN-a dugc tiét ra bdi DC dé phan tmg
v6éi MeV ¢o lién quan dén TRAIL.%® Cudi cung, tac gia da chi ra rang té bao
DC tiét IFN-a va biéu hién TRAIL tiép theo dugc kich hoat boi su nhan dién
MeV cua cac RLR trong cac DC CDI1cC, ¢ cac té bao pDC thi nhan dién
MeV bang ca hai dudng dan tin hiéu RLR va TLR7. Tac gia két luan rang DC
dugc kich hoat boi nhiém MeV dé thanh CD trudng thanh ¢ vai trd quan
trong trong kich thich hé mién dich ly giai té bao u. Mot s6 nghién ciu da
duoc thuc hién dé xac dinh nhiing PRR nao lién quan dén viéc nhan dién
virus RNA va Céc con duong tin hi¢u sau d6 dugc kich hoat trong cac DC
dong mau va dong tiy. Céac thtr nghiém da thuc hién bang cach sir dung DC
tir nhitng con chudt thiéu cac thanh phan khac nhau cua con duong RLR nhu
RIG-I, TBK-1 va IKK-e hoac MAVS, va tir nhitng con chudt thiéu TLR7
hoic MyD88, c6 lién quan dén con duong tin hiéu TLR7. Nhin chung, cac
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nghién ctru ndy déu cho rang té bao DC sir dung con duong RLR dé nhan dién
va phan ung voi virus RNA.

Trong nghién ctru cta Guillerme J.B va cong su (2013) da mo ta, liéu
phap diéu tri MeV khang khdi u dwa trén cac chirc ning pDC ngudi. tac gia
cling chimg minh céc té bao pDC c6 thé phat hién MeV bang cach san xuat
IFN-a chiang han nhu IL-3.% Téc gia ciing chi ra rang, khi pDC dugc nudi ciy
chung véi cac té bao khdi u bi nhiém MeV, chung trai qua qua trinh trudong
thanh duoc dac trung bdi sy cdm Ung clua biéu hién CD83 va san xuit manh
mé IFN-a, voi sy biéu hién ting nhe cia cac phan tir dong kich thich. Nguoc
lai, pDC duogc nudi ciy vai cac té bao khdi u bi chiéu xa UV thi van giitu kiéu
hinh chua truong thanh twong tu nhu kiéu hinh quan sat dugc khi chiing duoc
nudi cdy véi IL-3 mot minh. Sau d6, chiing t6i xac dinh TLR7 1a thy thé pDC
chiu trach nhiém kich hoat chung, co thé do sy hién dién cia RNA virut soi
don trong ngin ndi bao ciia pDC sau khi ndi bao hoa ciia cic manh té bao
khéi u bi nhiém MeV. Nhu vay, két qua nay cho thay liéu phap diéu tri MeV
khang khéi u ngoai MeV ly giai tryc tiép cac té bao khdi u bi nhiém virus,
Mev c6 thé hoath hoa té bao pDC trong phan tng mién dich khang khdi u.

Thuec té, cac nghién ciru trude day da ching minh nhiém MeV lam ting
ti 1& té bao bach cau dong tiy va ting hiéu qua ly giai té bao ung thu thong
qua co ché ting cuong dap Gmg mién dich qua trung gian té bao.°® Donnelly
0.G va cong su (2013) ciing da chirng minh c4c té bao u hic té da bi nhiém
MeV thuc day té bao DC truong thanh va tang dap tng ly giai té bao ung
thu.2” Hon nira, c4c nha nghién ctu ciing di xac dinh céc yéu td kich thich
mién dich dugc hoat hda trong qua trinh ly giai té bao ung thu qua trung gian
mién dich. Mot nghién ctru dé tién hanh nudi cdy té bao DC clng véi cac té
bao u hic td da nhidm MeV, két qua cho thay té bao DC kich hoat té bao
lympho T gay doc va tiéu diét té bao u hac td. Cac nha khoa hoc ciing da

ching minh céc té bao nhiém MeV giai phong protein HMGB1 va nhiéu
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cytokine viém nhu: IFN loai | (IFN-a va IFN-B), IL-6, IL-8, RANTES, IL-28.
Té bao DC dong mau 1a mot dang khéac cua té bao DC, mot dong té bao
chuyén vé& dap ung mién dich khang virus. Nhiéu bang chimg da cho thay
kich thich ting sinh dong té bao DC nay sé& tang hiéu qua ly giai té bao ung
thu, vi cac t& bao DC ndy cd thé gay ra phan ung mién dich théng qua san
xuat IFN loai | va trinh dién khang nguyén cho cac té bao lympho T truc tiép
tham gia hoat dong ly giai té bao ung thu. 108109

Két qua nghién ctru in vitro cua Guillerme J.B va cong su (2013)
cling da ching minh nhiém MeV véi liéu 1.MOI va khong c6 IL-3, gay ly
giai té bao DC dong mau téi 100% sau 72 gid in vitro, trong khi d6 nhiém
MeV liéu 50.MOI cong thém véi I1L-3 mdéi tao ra DC trudng thanh.% Két
qua nay ciing di ung ho cho gia thuyét 1a ¢ lidu nhiém virus rat cao c6 thé
m&i tao ra tin hiéu kich thich t& bao DC truong thanh trude khi dap tng té
bao chét theo chuong trinh (apoptosis). Do dé, tir cac két qua nghién ciru,
chung t6i dé nghi véi lidu tiém virus 1a 107 PFU/chudt nude, da da dé kich
thich té bao DC truong thanh.

Nhiéu nghién ctru cling d3 chimg minh van dé nay MeV c6 kha ning
kich thich té bao lypho T dic hiéu khang té bao ung thu. Nghién ctru cta C.
Grossardt va cong su (2013) cho thay cac khéi u bao MC38cea dugc diéu tri
bang MeV-EGFP-antiCEA va MeV-GMCSF-antiCEA ¢6 sb luong té bao
lympho T CD3+ tham nhép vao khdi u ting 1én so v&i nhém chimng. Mat do té
bao T & ria cac u té bao MC38CEA duoc diéu tri MeV ting 1én dang ké so
v6i nhom chirg.®® Galanis E va cong su (2015) da bo céo tiém Edmonston
MV vio khoang phic mac diéu tri bénh nhan ung thu budng tring di cam
mg phan ung té bao T chéng lai cac khang nguyén khdi u budng trimg.'1°
Nghién ctru cua Delaunay T va cong su (2018) ciing da chimg minh MeV
kich thich té bao lympho T tham gia khang nhiéu dong té bao u nguoi.®’
Nghién ctru ctiia Tan D.Q va cong su (2016) cho thay tac dung trj liéu khang
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ung thu ctia Mev dugc ting cuong lién quan dén kich thich dai thuc bao va co
lién quan dén viéc diéu chinh dai thuc bao lién quan khéi u theo kiéu hinh
chdng khdi u.™® Tac gia da dua ra mot quan diém khac vé vai tro cta daih thuc
bao lién quan khéi u trong liéu phap OV, 1am ndi bat tiém ning diéu tri mién
dich cua paramyxovirus ly giai té bao u; c6 thé gop phan vao hiéu qua tong
thé cta liéu phap OV. Nghién ctru cta Klose C va cong su (2019) cho thay
MeV ly gia truc tiép té bao u va kich hoat té bao NK ting cudng su phan giai
té bao A673 va HT1080.™ Bén canh do, tac gia con quan sat thdy su gia tang
giai phong cac dau hiéu kich hoat té bao NK khi dong nudi ciy véi cac té bao
sarcoma A673 & nguoi nhiém MeV. Nhitng két qua nay cho thay liéu phap
OV su dung MeV kich hoat mién dich dua trén té bao NK dé khang té bao
trén mo hinh cdy ghép u thuc nghiém. Grote D va cong su (2003) da ching
minh MeV kich thich phan tmg ctia bach cau trung tinh manh khang khéi u.1%
lanko D lankov va cong su (2012) ciing chting minh diéu tri bang MeV kich
thich phan ung té bao bach cau vét chii tham gia khang u manh mé&.”
4.4.4. MeV khdng té bao u H460 cdy ghép trén chuét nude qua con dwong
chét té bao apoptosis

Virus so61 da dugce st dung thanh cong dé diéu trj nhiéu khéi u, bao gé)m
u tity, ung thu budng tring va u than kinh dém sau khi tiém trong miéng,
trong phuc mac hodc ti€ém tinh mach. Ung thu biéu mé phéi 1a mot khdi u ac
tinh c¢6 kha nang khéang lai cdc phuong phap diéu tri hién tai, chéng han nhu
hoéa tri hodc xa tri. Dit liéu gan day da chimg minh rang MeV c6 tiém ning
nhu mot tac nhan diéu tri cho bénh nhan UTP NSCLC. Trong khi cac dong té
bao NSCLC duoc thir nghiém déu biéu hién manh mé thy thé MV, CD46,
cling ¢6 bang chtng trong tai liéu cho thay c6 tdi 40% mau NSCLC ¢ ngudi
biéu hién manh m& CD46 bang hdéa mdé mién dich.®® Viéc ngin chin CD46
dan dén viéc Grc ché gan nhu hoan toan su 1ay nhiém MV-GFP trong céc té

bao UTP. Mac du MeV cua ching Edmonston da dugc chimg minh 1a st
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dung Nectin-4 nhu mot thu thé dic hiéu dé xam nhap vao té bao ung thu,
nhiéu dir liéu liéu cho thiy MeV xam nhap vao té bao ung thu phu thudc vao
su biéu hién ctia phan tir Nectin-4 trong cac té bao NSCLC nay.

MeV ly giai té bao u biéu hién qua micc CD46 va Nectin-4 trén bé mit
bang cach gdy chét té bao u apoptosis cling di dugc ching minh ¢ nhiéu
nghién ctru trudc day.''"12 Chung t6i phan tich két qua té bao chét theo
chuong trinh ctia té bao u phdi khong té bao nho H460 ciy ghép trén chudt
nude sau diéu tri bang MeV cang khang dinh van dé MeV ly giai té bao u
H460 qua con dudng chét t& bao apoptosis, két qua cho thdy, ti 16 té bao chét
apoptosis, apoptosis som va apoptosis mudn & t& bao u phoi ngudi H460 tiém
duogc diéu tri MeV nhiéu hon ¢ y nghia théng ké (p<0,05) so véi nhom chimg
lan luot 13 (53,93+18,99 so v&i 22,53+5,92), (14,93+6,86 so voi 0,88+0,35),
(39,0+12,98 so voi 21,65+5,59).

Apoptosis phu thudc vao caspase 1a con dudng chét té bao theo chuong
trinh c6 dién. Cac capase-8, caspase-9, caspase-12, caspase-7, caspase-3
thuong tham gia vao loai apoptosis nay''®, co cac thu thé tham gia vao loai
con dudng apoptosis nay nhu: thu thé TNF-alpha, thy thé FasL, thu thé TLR,
thu thé chét.... Mot s6 kénh ion ciing ¢6 thé tham gia vao qua trinh apoptosis
nay, dién hinh 1a kénh canxi, vi nong do canxi trong té bao chat déng mot vai
tro quan trong trong diéu chinh truyén tin hiéu va tham gia vao su phat trién té
bao va chét té bao. SO phan té bao c6 thé duogc kiém soat bﬁng cach mo hoac
dong kénh canxi. TNF-alpha tao ra con dudng apoptosis phu thudc caspase-8,
nhd c6 thu thé TNF-alpha caspase-8 duoc kich hoat, sau d6 kich hoat protein
Bcl-2. Kich hoat gia dinh protein Bcl-2 c6 thé tao ra thay d6i mang ty thé va
kich thich giai phong cytochrome C. Cytochrome C 1a phén tir tin hiéu tién
apoptosis, chung c6 thé kich hoat phan ung ctia mot loat caspase va giy ra
apoptosis. Mot sd tia cuc tim hodc tia X ¢ thé 1am cho qua trinh khir cuc ty
thé va tinh thAm mang té bao thay doi, sau do, giai phong cytochorme C, kich

hoat caspase-9, caspase-3, Cudi ciing cac caspase phan cit cac chat nén va té
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bao di vao con duong apoptosis. Boisgerault N va cong sy (2013) ciing da
ching minh MeV khang khéi u té bao UTP va dai trang ngudi trén md hinh
chudt nude bang con dudng chét t& bao apoptosis, ho dd phéan tich héa mo
mién dich t& bao u trén chudt nude sau diéu tri MeV, caspase-3 1a mot chat
kich hoat con dudng chét t& bao apoptosis ting 1én trong t& bao u dd duoc
diéu tri bang MeV.1* Zhao D va cong su (2013) nghién ctru MeV tao ra chét
té bao apoptosis khang lai u t& bao UTP ngudi trén thuc nghiém.%® Nghién
clru ndy ciing da phan tich té bao u da duoc diéu trj bang MeV danh gia té bao
chét theo chuong trinh bang nghiém phap phén tich té bao dong chay va phan
tich phan tir lién quan dén qué trinh chét t& bao apoptosis (nghiém phap
TUNEL), chimg minh MeV khang khdi u té bao UTP nguoi trén mo hinh cay
ghép bang con dudng tao ra chét té bao theo chwong trinh (apoptosis).
4.4.5. Két qud siéu cdu tric té bao u phéi ngwoi H460 ghép trén chudt thiéu
hut mién dich sau diéu tri bang Virus vaccine sgi

Apoptosis da dugc nghién ctru ky ludng trong ba thap ky qua va
duogc coi 1a co ché chinh cua su phat trién va chét té bao theo chuong trinh.
Nam 1972, Kerr va cong su lan dau tién st dung thuat ngit “apoptosis” dé
mo ta mot hinh thai té bao chét riéng biét.!*> Apoptosis dugc diéu chinh bai
cac tin hiéu ndi bao va/hoac ngoai bao va duoc diac trung bdi nhirng thay
d6i hinh thai cua té bao trong qué trinh chét, bao gdm su phin manh va
ngung tu nhan, ting tinh thAim mang ngoai ty thé, co rut t& bao va hinh
thanh thé apoptotic. Cac nghién ctru trong cac hé thong mé hinh khac nhau
da phat hién qua trinh apoptosis vai tro thiét yéu cua ddi véi sy phat trién
binh thudng va can bang ndi moi.

Trong nghién ctru nay, chiing toi str dung kinh hién vi dién tir truyén
qua danh gia nhitng thay d6i siéu ciu tric té bao u H460 ciy ghép trén chudt
nude sau dot diéu tri bang MeV. Két qua cho thiy c6 hinh anh té bao HT460

dang trong qua trinh chét theo chuong trinh bao gom: Céc té bao nam st
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nhau, khong c6 khoang khéng bao, chat nén ngoai bao. Xuat hién cac hop
bdo, kich thudc 16n. Sy xudt hién cta hat nhan két dic lai (ngung tu
chromatin & ngoai vi nhan té bao), phan manh nhan va hinh thanh vat thé
apoptosis (Hinh 3.16; 3.17; 3.18). Té bao chét cua cac té bao H460 trong qua
trinh apoptosis xuat hién kha dic biét: Cac té bao bj pha huy, mat ciu trac,
mang té bao va cac bao quan, mang nhan mét tinh lién tuc, mot s6 nhan té bao
mat chat nhan, xuit hién cic thé c6 cau tric dang hinh anh xwong ca. Céc
khong bao duoc bao xung quanh bai mot mang kép, c¢é thé do tan du ctia mang
ti thé. Nhu vay, két qua chi ra diéu tri bang MeV c6 hiéu qua khang khoi u té
bao H460 trén chudt nude qua trung gian chét té bao apoptosis. Té bao H460
nhiém MeV c6 hinh anh pha hily, mat cau tric té bao, mang té bao dut doan
mat ranh gi¢i, nhan mat mang nhéan, chat nhan thoat ra ngoai. Té bao H460
nhiém MeV c¢6 ciu tric dang tiéu thé hinh cu cua virus trén bé mat t& bao,
thdy tiéu thé hinh cau - virus dang hinh thanh trén mang té bao (Hinh 3.17).
Ngoai ra, con ¢6 hinh anh hop bao 1a nhiing té bao nhiéu nhan (Hinh 3.18).
Hinh anh siéu cdu tric té bao u H460 nhiém MeV trong nghién ciru nay
khang dinh thém MeV di lay nhidém va ly giai t& bao u H460 mot cach hiéu
qua, dac biét 1a sy hién dién cua hinh anh hgp bao. Giéng nhu cac
paramyxovirus khac, nhiém MeV duoc thanh 1ap bdi su két dinh cia MeV
v6i té bao u tai thy thé (CD46). MeV st dung protein haemagglutinin (H)
xam nhap vao té bao dich qua trung gian twong tac giita protein hop mang (F)
va mang té bao. Cac glycoprotein méi dugc tong hop chat déng & mang té
bao bi nhiém, kich hoat qua trinh hop bao vdi cac té bao 1an can hinh thanh
hop bao. Trong cac giai doan tiép theo, hop bao thudng duoc phan ly sau mot
vai ngay nhiém bénh. Do d6, vi rat co thé lay lan tir t& bao nay sang té bao
khac ma khong can san xut ra virus hoan chinh. Cac té bao u bi hop bao mét
kha nang tai tao, do d6 khong tham gia vao su phat trién ciia cac té bao ung

thu tiép theo.
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Nhu ching ta d3 biét, hinh thai cua nhan té bao trong qué trinh
apoptosis 13 sy ngung tu chat nhidm sic va phan manh hat nhan. Sy ngung tu
bat dau tir doc bén ngoai theo mang nhan, tao thanh mdot cAu trac ludi liém
hoic dang vong. Trong giai doan sau ctia qua trinh apoptosis hat nhan tiép tuc
ngung tu, va cudi cling nd bi v& bén trong té bao véi mang té bao con nguyén
ven, mot tinh nang dugc mod td nhu vé nhan. St dung kinh hién vi dién tir
quan sat thdy sy ngung tu va phan manh ctia hat nhan. Nhimg dic diém bién
d6i hinh thai nay bat dau do cac caspase duoc kich hoat (caspases-3 va -6)
phan tach cac protein khac nhau cé vai trd duy tri tinh toan ven cau trac cia
hat nhan. Mot s6 caspase co lién quan dén viéc sira chita va sao chép DNA
chiu trach nhiém cho sy phan manh DNA tir soi kép thanh cic doan c6 chiéu
dai tir 180 dén 200 bp, dang chu y 1 caspase thudc nhom Dnase c6 thé phan
cit DNA, chung 1a cac yéu to phan manh DNA.™® Ngoai ra, c6 mét s6 luong
16n cac endonuclease khac cling tham gia vao qué trinh phan cat DNA trong
qua trinh apoptosis. Cac protein 1a san phdm tir qua trinh apoptosis ciing c6
vai tro trong qua trinh phian manh DNA, ching gdy bat hoat polymerase
(ADP-ribose) va protein DNA kinase, day la hai protein tham gia vao cac co
ché sira chita DNA.1Y

Céc té bao trong qua trinh chét theo chwong trinh ludn cé thay doi cau
chtrc khung té bao, voi su phan manh ctia cac bod vi so1, day l1a yéu tb tao ra dd
déo cho toan bo té bao va lam cho té bao giam khéi lugng ciing nhu ¢6 thé co
rat 1ai."*® Thuc té, nhiéu nghién ctru di dung hoéa moé mién dich dé ching
minh nhimg bién ddi cdu trac phan tir actin va tubulin ddn dén viéc chuyén
d6i cac soi khung té bao, cac tubulin khung té bao to chuc lai thanh cac bo
day; céc vi soi actin cling tao thanh cac bd day hon, dac biét 1a & vung ngoai
vi té bao khi dung cac chat gay chét té bao theo con dudng apoptosis.t® Mot
trong nhimng bao quan ciing thay doi nhiéu vé hinh thai khi té bao trong qua

trinh chét apoptosis, d6 1a b may golgi. Bao quan nay chu yéu tham gia vao
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qua trinh dong géi protein, dua chung dén cac khoang nhé khac nhau, phdi
hop voi cac bao quan khac bai tiét san pham protein ra ngoai té bao. Bo may
Golgi co6 vai tro rat quan trong khi té bao bi cac tac dong co6 hai cua stress,
oxy hda... Ching dugc coi 1a bd “cam bién stress”, khi té bao trong qua trinh
apoptosis, bd may Golgi c6 nhimg thay d6i hinh thai va chirc ning, bao gdm
phan manh, cing phong 1én, c6 thé nhin thiy trong qua trinh apoptosis muén.
B0 méay Golgi trai qua sy phan manh va phan bd lai trong té bao chat, d6i khi
hinh thanh cac khoi day dac. 119120

Két qua hinh anh té bao u H460 ciy ghép trén chudt nude sau diéu tri
MeV tuong dong voi két qua cia Toan N.L va cong su (2019), tac gia da
phén tich ciu trac té bao khéi u thanh quan ciy ghép trén chudt nude sau diéu
tri MeV phdi hop voi Nimotuzumab bang kinh hién vi dién tir, két qua cho
thay té bao u thanh quan nhiém MeV chét theo chuong trinh ¢6 hinh anh nhan
phan manh, ngung tu nhiém sic thé, bao tuong c6 nhiéu giot lipid va su xuét
hién khong bao trong té bao chat, ciing nhu cac té bao u thanh quan bi hoai
tr.%% K&t qua nghién ctru hinh anh siéu cdu tric cia tac gia Lé Duy Cuong
(2019) tién hanh trén khéi u dai trang dong té bao HT-29, cay ghép trén chudt
nude sau diéu tri phdi hop Vvirus vaccine soi va quai bi ciing cho thay hinh anh
té bao u nhiém virus chét theo chwong trinh c6 hinh anh hat nhan két dic lai
(ngung tu chromatin & ngoai vi nhan té bao), phan manh nhan va hinh thanh
vat thé apoptosis.” Té bao co tron lai va bé mit trd nén nhin. Té bao chét cua
cac té bao HT-29 trong qua trinh apoptosis xuét hién c6 mat nhiéu khong bao,
hinh thanh céc té bao bot. Nghién ctru cua Xia M va cong su (2014) ciing
chtmg minh MeV gy chét té bao UTP nho qua con dudng apoptosis
invitro.1?!

Nhu vay, st dung kinh hién vi dién tir truyén qua danh gia thay doi
hinh thai siéu cu trac té bao u H460 sau diéu tri béng MeV, mot 1an nita,

chung t6i khang dinh vai tro MeV ly giai té bao u H460 thong qua kich hoat
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con dudng chét té bao apoptosis, mot co ché ly giai té bao ung thu rit quan
trong dang duoc quan tAm nghién ctru diéu tri ung thu hién nay.

4.4.6. Két qua gidi phdu bénh té bao u phoi ngwoi H460 ghép trén chudt
thiéu hut mién dich sau diéu tri bing Virus vaccine séi

Nhu ching ta d3 biét, apoptosis duoc coi 13 co ché chinh gay ly giai té
bao u cua cac virus nay. Tuy nhién, ngoai co ché kich hoat con dudng té bao
chét apoptosis, MeV con giét chét té bao u phdi ngudi H460 bang nhiéu co
ché khac, mot trong nhitng co ché d6 1 gy hoai tir té bao.

Nghién ciru hinh anh giai phiu bénh khdi u sau diéu tri bang MeV, két
qua cho thay. U ¢6 cac 6 hoai tir nho ndm gitta cac dam té bao u va 6 hoai tir
16n ¢ trung tam. O do phong dai cao hon thiy ré ving hoai tir vdi manh vu té
bao va cac nhan dong (Hinh 3.20).

Nhiéu nghién ctru d3 nhan thiy ring MV-Edm da ly giai 50 - 70% té
bao NSCLC trong tinh trang khong apoptosis do khong hoat hoa caspase-3 va
sau d6 1a khong co su phan céat poly(ADP-ribose) glycohydrolase. Nhiing
quan sat nay cho thiy rang tac dung ly giai té bao ung thu cia MV-Edm doi
véi NSCLC ¢6 thé khong chi dua vao qua trinh apoptosis.'?? Do d6, cac co
ché khac ngoai qué trinh apoptosis c6 thé ton tai trong qua trinh ly giai té bao
ung thu qua trung gian MV-Edm.

Su tuong tac chéo gitra autophagy va apoptosis da dugc nghién ciu k§
ludng trong nhiing nim gan day. Cac nhiéu bang chung cho thdy rang
autophagy c6 kha nang bao vé cac té bao bj stress va lam giam xu hudng cia
cac té bao trai qua qué trinh apoptosis.’®® Mot nghién ctru gan day ciing cho
thay rang autophagy do MV-Edmind gy ra & HeLa da ngan chin qua trinh
apoptosis, tuy nhién, vin chua rd rang cach autophagy chong lai qua trinh
apoptosis va cach autophagy gdp phin vao viéc gdy ung thu do MV-
Edmind.’* Chung toi phat hién ra rang MV-Edm gay ra qua trinh mitophagy
qua trung gian SQSTMI, rat quan trong dé giai phong cac ty thé bi hong
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trude khi cytochrome ¢ duoc giai phong. Do d6, két qua cua ching t6i cho
thdy MV-Edm sir dung mitophagy dé kiém soét sy giai phong cytochrome ¢
va sau d6 ngan chin su kich hoat caspase. Tuy nhién, két qua cua chung toi
khong loai trir rang MV-Edm str dung autophagy dé ngin chin apoptosis bang
cac co ché khac. Pidu nay cho thiy rang qua trinh autophagy bén viing sé lam
can kiét protein ndi bao can thiét cho qua trinh autophagy. Chung toi gia dinh
rang sy can kiét SQSTMI c6 thé thuc day tin hiéu tién apoptosis va thuc su,
viéc loai bo biéu hién SQSTMI din dén sy gia ting dang ké qua trinh
apoptosis ngay ca o giai doan dau (2 ngay) sau khi nhiém MV-Edm. Nhiing
két qua nay co thé giai thich nhimg quan sat trong cic nghién ctru trudc day
rang cac dic diém apoptotic xay ra ¢ giai doan twong ddi muodn sau khi nhiém
MV-Edm. Apoptosis dugc coi 1a mot trong nhiing co ché co ban ma vat chu
tu bao vé chéng lai sy 1ay nhiém cta virus.'?? Vi qu4 trinh ty huy c6 thé han
ché su nhén 1én va lay lan cta virus, nén viéc MV-Edm st dung mitophagy dé
chéng lai qué trinh apoptosis va do do, c6 lgi cho su nhan 1én cua no. Gia
thiét nay da duoc xac nhan boi thuc té 13 trong cac NSCLC bi suy giam kha
nang tu chét, sy (e ché qua trinh chét rung bang cach ting cuong su lan
truyén cua vi rat z-VAD-fmk. Pang cht ¥, sy suy thoai ty thé do mitophagy
cling 1am giam mutc dd cua cam bién khang vi rat lién quan dén ty thé
(MAVS), 1am giam céc phan tmg mién dich bam sinh khang vi rat din dén
tdng cudng su nhan Ién cua virus.*

Pang ngac nhién, mic du chong lai qua trinh chét té bao apoptosis
nhung qua trinh ty chét autophagy lai xay ra ¢ té bao nhiém MV-Edm.
Oncolysis da bi han ché lay lan & cac NSCLC bi suy giam autophagy, cho
thiy rang autophagy tham gia vao qua trinh chét té bao do MV-Edm gay ra.
Hon nita, chung toi nhan thdy rang su nhan 1én cua virus MV-Edm c6 tuong
quan v&i su can kiét ATP va véi sy giai phong HMGBI, cho thiy rang nhiém

MV-Edm dai ding din dén hoai tir t& bao. Ching t6i d3 loai trir cac kha ning
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ctia ca hoai tir t& bao theo chwong trinh qua trung gian RIP1 va hoai tir qua
trung gian ROS. Piéu nay va cho ring autophagy thic day kha ning lay
nhiém MV-Edm, nhu dugc thé hién trong nghién ciru nay va cac nghién ctu
trude day, chung ta co thé két luan rang autophagy gop phan vao qué trinh
phan giai bang cach duy tri sy lan truyén ciia virus ddn dén hoai tir vi can kiét
ATP.12* Nguoi ta van chua chimg minh dugc lidu co ché nay c6 hoat dong
trong céc té bao ung thu 1a NSCLC hay khong. Nhiing phat hién niy rat quan
trong dé cai thién liéu phap OV bang cach st dung MV-Edm. Hon nita, hiéu
biét nay ciing c6 loi cho viéc thiét ké cac chién luoc diéu tri hop 1y khang
virus gay bénh, chang han nhu st dung cac chét trc ché autophagy.

Ngoai ra cac thuyét hoai tir do thiéu nuoi dudng (thiéu dudng) do ting
sinh qua muc cta té bao u ciing lam cho chang bi hoai tir, nhat 14 ving trung
tam. Trong nhitng nim gan day, khai niém vé chét cua té bao di phat trién
dang ké nho nhitng nghién ctru siu rong vé vai trd ciia nd trong can bang noi
mo1 moO binh thuong va trong mdt loat cac bénh bao gém bénh ty mién dich,
bénh thoai hoa than kinh va ung thu.'® Hién nay ngudi ta da dua ra nhiing
dang chét t& bao theo chuong trinh khac khac véi apoptosis nhu: chét té bao
theo chuong trinh tién viém (pyroptosis) va chét té bao theo chwong trinh phu
thudc vao sat (ferroptosis).’?® Quan trong hon, cac nha nghién ctru da phat
hién ra hoai tir cling c6 thé xay ra theo cach dugc 1ap trinh, diéu chinh tinh vi
trong mot sd diéu kién nhat dinh. Khi qua trinh apoptosis bi chan lai, yéu t6
hoai tir khéi u (TNF) kich hoat mot s6 loai té bao nhat dinh trai qua qua trinh
chét té bao hoai tir c6 diéu chinh. Hoai tit duoc diéu chinh nay dugc goi la
hoai tir theo chuong trinh.125126

Chét té bao u thuong quan sat thay & cac vung 18i cua cac khdi u ran do
két qua cia mach mau nudi dudng khong day du, gy ra cac stress chuyén hoa
nhu thiéu oxy va thiéu chat dinh dudng.'?” Do hinh théi cta céc té bao khéi u

chét nhu bi hoai ttr, cac 6 t& bao chét nay duoc goi 1a hoai tir khéi u.18 Mot sb
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nghién ctru gan day da bat dau 1am sang t6 vai trd tich cuc cua hoai tir khdi u
trong qua trinh hinh thanh khéi u. Khong giéng nhu qué trinh apoptosis trong
d6 céc té bao co mang nguyén ven va bi dai thuc bao vat chu loai bo nhanh
chong, ngudi ta da chi ra rang hoai tir khéi u dan dén giai phong céc thanh
phan noi bao vao vi mdi truong khdi u. Mot nghién ctru gan day cho thay rang
mot lugng 16n kali duoc giai phong tir cac té bao khdi u hoai tir. Piéu quan
trong 13 nghién ctru ndy cho thay rang kali ngoai bao duoc giai phong tir hoai
ttr khéi u e ché ca hoat dong cua té bao T CD4 va CD8, nhitng yéu t6 quan
trong d6i voi kha nang mién dich chong khoi u.'?

Pé kham phé co ché phan tir ciia hoai tir khéi u, gan ddy nhiéu nghién
ctru da thir nghiém xem con dudng hoai tir theo chuong trinh c6 lién quan dén
hoai tor khéi u hay khong. Céac nghién ciru nhan thdy rang qué trinh
phosphoryl hoa gen MLKL xay ra trong cac té bao dang chét & cac ving hoai
tir ctia khéi u va chimg minh rang hién tuong hoai tir theo chuong trinh thuc
su tham gia trong qué trinh hoai tir khdi u.®*® Quan trong hon, hoai tir khéi u
bi triét tiéu phan 16n khi tic nghén con dudng hoai tir theo chuong trinh bang
cach x6a gen MLKL va dang chu ¥ 13 té bao khdi u chét con lai trong cac khdi
u bat hoat gen MLKL 1a din dén té bao chét theo chuong trinh.** Nhitng phat
hién nay cho thay sy hoai tir theo chuong trinh ciia cac té bao khdi u rat c6 thé
1a nguyén nhan chinh gay ra hoai tir khdi u va cung cip mot cong cu kha thi
dé danh gia vai tro ctia hoai tir khdi u trong qua trinh hinh thanh khéi u.**® Sy
hinh thanh mach rét quan trong dbi véi su phat trién cua khoi u. Tuy nhién,
khi cac khdi u ran dat dén mét kich thudc nhat dinh, hién tuong mach mau &
ving 151 ctia cac khéi u tién trién nho lai va din dén hoai tor khéi u.*¥” O
nhimg khu vuc khdi u ¢ hé thong mach mau khong day du, cac té bao khéi u
gip phai nhitng stress vé chuyén héa nhu thiéu oxy va thiéu chéat dinh
dudng.’?” Cac nghién ctru truée dy da chi ra stress vé chuyén hoa nhu thiéu

oxy, thiéu hut glutamine hodc glucose c6 thé gy ra chét té bao apoptosis, phu
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thudc vao autophagy hoic hoai tir & cac t& bao ung thu.®! Tuy nhién, liéu
nhiing stress chuyén hoa nay c6 kich hoat qua trinh hoai tir theo chuong trinh
trong té bao ung thu hay khong van con chua dugc nghién ctru rd rang. Mot
nghién ciru gan day cho rang GD (thiéu glucose) Gay ra cai chét cua té bao
hoai tir khong theo chuong trinh, phu thugc RIPK1.1*? Do d6, mic du stress
chuyén héa nay dugc cho 1a nguyén nhan giy ra hoai tir khdi u, nguoi ta van
chua biét liéu nhirng tinh trang nay c6 thuc su gay ra hi¢n tugng hoai tur theo

chuong trinh & cac khéi u rin hay khong.
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KET LUAN

Chung t6i di tién hanh nghién ctru hiéu qua khang dong té bao UTP
ngudi H460 va A549 in vitro va u té bao H460 ciy ghép trén chudt nude cua
virus vaccine soi véi két qua nhu sau:

1. Virus vaccine séi ¢6 hiéu qua khang dong té bao ung thw phoi ngudi
H460 va A549 truec tiép va qua kich hoat con dwong apoptosis in vitro

Virus vaccine soi ly giai truc tiép t& bao UTP nguoi dong H460 va
A549 bang tao hop bao ciing nhu khang té bao H460 va A549 théng qua kich
hoat con dudng chét té bao theo chwong trinh in vitro véi két qua:

- Hinh anh té bao H460 va A549 chét qua tao hop bao in vitro dudi
kinh hién vi quang hoc bt dau tir ngay thir 3, cao nhét vao ngay thir 4 va 5
sau nhiém virus vaccine soi.

- Ti 1& té bao sdng in vitro cua té bao UTP nguoi A549 va H460 nhiém
MeV & ngay thir 3 va 4 v6i ndng do pha loang virus 1 MOI va 0,1 MOI thap
hon dang ké so véi nhom chang. Ti 16 té bao séng ti 16 nghich v6i nong d6 va
thoi gian nhiém virus vaccine soi.

- Ti 1& té bao chét theo chuong trinh in vitro & cic nhom nhiém MeV
cao hon c6 ¥ nghia thong ké (p<0,05) so v6i nhom ching & ca 3 thoi diém
nghién ciru (ngdy thir 4 va 5 nhiém virus vaccine si).

2. Virus vaccine séi ¢6 hiéu qua khang u dong té bao ung thu phoi nguoi
H460 cay ghép trén chudt nude

Virus vaccine séi c¢6 hiéu qua khang u té bao UTP nguoi H460 cay
ghép trén md hinh chudt nude ca theo con duong truc tiép, hoat hdéa con
dudng chét té bao apoptosis ciing nhu kich hoat hé mién dich khang té bao u
H460, voi két qua:

- Kich thudc khdi u trung binh & cac nhém diéu tri bang virus vaccine

so1 nho hon so v6i nhom chimg ¢ ¥ nghia thong ké (p<0,05). Thoi gian song
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trung binh va ti 1& chudt séng cua cic nhom tiém virus vaccine soi cao hon
nhom chimg c6 ¥ nghia thong ké (p<0,05).

- Ti 18 cac té bao mién dich (dai thuc bao, té bao NK, té bao DC va té
bao DC truong thanh) & md u té bao H460 duogc tiém virus vaccine soi cao
hon c6 y nghia théng ké (p<0,05) so véi nhéom chimg khong tiém virus
vaccine soi.

- Ti 1é té bao u phdi ngudi H460 tach tir mo u, chét theo chuong trinh &
nhom chudt nude duoc tiém virus vaccine si cao hon ¢ ¥ nghia thong ké
(p<0,05) so v4i nhém khong duoc tiém virus vaccine soi.

- Hinh anh siéu cdu trc cho thay t& bao u H460 sau diéu tri bang virus
vaccine soi chét theo con dudng apoptosis.

- Hinh anh giai phiu bénh mé u té bao H460 sau tiém virus vaccine soi

cho thay nhiéu té bao chét hoai tir.
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KHUYEN NGHI

Qua két qua nghién ctru, ching t6i c6 mot sé khuyén nghi sau:

1. Virus vaccine soi ¢6 hiéu qua tiém nang khang UTP ngudi ca in vitro
va u cay ghép trén mo hinh chudt nude. Do d6, can cé cac nghién ctru quy md
16n hon danh gia tinh an toan, hiéu qua cua virus vaccine soi khang té bao
UTP nguoi.

2. Tién toi cac thir nghiém 1am sang ¢ céc giai doan khac nhau sir dung

virus vaccine séi di€u tri bénh nhan UTP trén 1am sang & Viét Nam.



DANH MUC CAC CONG TRINH CONG BO KET QUA
NGHIEN CUU CUA PE TAI, LUAN AN

Tao khéi ung thu phoi khong té bao nhé cua nguoi trén thyc nghiém.
Tap chi nghién ctiru Y hoc S6 2. 2022 Trang (182-188).
https://doi.org/10.52852/tcncyh.v150i2.737

Hiéu qua khang ung thu cta virus soi trén mo hinh chudt thiéu hut mién
dich mang khdi ung thu phoéi ngudi. Tap chi nghién ctru Y hoc S6 8
thang 8 nam 2022. Trang (317 -323).
(https://doi.org/10.52852/tcncyh.v156i8.1083


https://doi.org/10.52852/tcncyh.v150i2.737
https://doi.org/10.52852/tcncyh.v156i8.1083

TAI LIEU THAM KHAO

World Health Organization. (2022). Cancer, https://wwwwhoint/news-
room/fact-sheets/detail/cancer.

Pol J, Kroemer G, Galluzzi L. (2016). First oncolytic virus approved
for melanoma immunotherapy, Oncoimmunology. 5(1):e1115641.
doi:10.1080/2162402x.2015.1115641

Goldstraw P, Chansky K, Crowley J, et al. (2016). The IASLC Lung
Cancer Staging Project: Proposals for Revision of the TNM Stage
Groupings in the Forthcoming (Eighth) Edition of the TNM
Classification for Lung Cancer, Journal of thoracic oncology : official
publication of the International Association for the Study of Lung
Cancer. 11(1):39-51. doi:10.1016/}.jth0.2015.09.009

JRC. (2020). ECIS—European Cancer Information System,
https://ecisjrceceuropaeu.

OECD. (2020). Addressing Challenges in Access to Oncology
Medicines, OECD, Paris., https://wwwoecdorg/health/health-systems/
addressing-challenges-in-access-to-oncology-medicineshtm.
GLOBOCAN. (2020). Cancer in Vietnam, https://gcoiarcfr/today/data/
factsheets/populations/704-viet-nam-fact-sheetspdf.

Nguyen SM, Deppen S, Nguyen GH, Pham DX, Bui TD, Tran TV.
(2019). Projecting Cancer Incidence for 2025 in the 2 Largest
Populated Cities in Vietnam, Cancer control : journal of the Moffitt
Cancer Center. 26(1):1073274819865274.

doi:10.1177/ 1073274819865274.

Rusmaully J, Tvardik N, Martin D, et al. (2021). Risk of lung cancer
among women in relation to lifetime history of tobacco smoking: a
population-based case-control study in France (the WELCA study),
BMC cancer. 21(1):711. doi:10.1186/s12885-021-08433-z


https://wwwwhoint/news-room/fact-sheets/detail/cancer
https://wwwwhoint/news-room/fact-sheets/detail/cancer
https://ecisjrceceuropaeu/
https://wwwoecdorg/health/health-systems/addressing-challenges-in-access-to-oncology-medicineshtm
https://wwwoecdorg/health/health-systems/addressing-challenges-in-access-to-oncology-medicineshtm
https://gcoiarcfr/today/data/factsheets/populations/704-viet-nam-fact-sheetspdf
https://gcoiarcfr/today/data/factsheets/populations/704-viet-nam-fact-sheetspdf

10.

11.

12.

13.

14,

15.

O'Keeffe LM, Taylor G. (2018). Smoking as a risk factor for lung
cancer in women and men: a systematic review and meta-analysis,
8(10):e021611. doi:10.1136/bmjopen-2018-021611

Loomis D, Huang W, Chen G. (2014). The International Agency for
Research on Cancer (IARC) evaluation of the carcinogenicity of
outdoor air pollution: focus on China, Chinese journal of cancer.
33(4):189-96. doi:10.5732/cjc.014.10028

Turner MC, Andersen ZJ, Baccarelli A, et al. (2020). Outdoor air
pollution and cancer: An overview of the current evidence and public
health recommendations, CA: a cancer journal for clinicians.
doi:10.3322/caac.21632

Wei X, Zhu C, Ji M, et al. (2021). Diet and Risk of Incident Lung
Cancer. A Large Prospective Cohort Study in UK Biobank,
114(6):2043-2051. doi:10.1093/ajcn/ngab298

Kordiak J, Bielec F. (2022). Role of Beta-Carotene in Lung Cancer
Primary Chemoprevention: A Systematic Review with Meta-Analysis
and Meta-Regression, 14(7)doi:10.3390/nu14071361

Guertin KA, Freedman ND, Loftfield E, Graubard Bl, Caporaso NE,
Sinha R. (2016). Coffee consumption and incidence of lung cancer in
the NIH-AARP Diet and Health Study, International journal of
epidemiology. 45(3):929-39. doi:10.1093/ije/dyv104

Farooq S, Sehgal A. (2021). Chemopreventive Efficacy of Green Tea,
Ocimum gratissimum and their Combination Against Benzo[a]pyrene
Induced Preneoplastic Lung Lesions in Murine Model, Journal of
Biologically ~ Active  Products from  Nature. 11(1):22-31.
d0i:10.1080/22311866.2021.1894236



16.

17.

18.

19.

20.

21.

22,

Kocarnik JM, Compton K, Dean FE, et al. (2022). Cancer Incidence,
Mortality, Years of Life Lost, Years Lived With Disability, and
Disability-Adjusted Life Years for 29 Cancer Groups From 2010 to
2019: A Systematic Analysis for the Global Burden of Disease Study
2019, JAMA oncology. 8(3):420-444.

doi:10.1001/ jamaoncol.2021.6987

Boffetta P, Autier P, Boniol M, et al. (2010). An estimate of cancers
attributable to occupational exposures in France, Journal of
occupational and environmental medicine. 52(4):399-406.
d0i:10.1097/JOM.0b013e3181d5e355

llar A, Plato N, Lewné M, Pershagen G, Gustavsson P. (2017).
Occupational exposure to diesel motor exhaust and risk of lung cancer
by histological subtype: a population-based case-control study in
Swedish men, European journal of epidemiology. 32(8):711-719.
doi:10.1007/s10654-017-0268-5

Santillan AA, Camargo CA, Jr., Colditz GA. (2003). A meta-analysis
of asthma and risk of lung cancer (United States), Cancer causes &
control : CCC. 14(4):327-34. doi:10.1023/a:1023982402137

Lubin JH, Boice JD, Jr., Edling C, et al. (1995). Lung cancer in radon-
exposed miners and estimation of risk from indoor exposure, Journal of
the National Cancer Institute. 87(11):817-27.

doi:10.1093/ jnci/87.11.817

Malkin D, Li FP, Strong LC, et al. (1990). Germ line p53 mutations in
a familial syndrome of breast cancer, sarcomas, and other neoplasms,
Science (New York, NY). 250(4985):1233-8.

doi:10.1126/ science.1978757.

Truong T, Hung RJ, Amos ClI, et al. (2010). Replication of lung cancer
susceptibility loci at chromosomes 15q25, 5p15, and 6p21: a pooled
analysis from the International Lung Cancer Consortium, Journal of the
National Cancer Institute. 102(13):959-71. doi:10.1093/jnci/djq178.



23.

24,

25,

26.

217,

28.

29.

30.

Wang Y, McKay J, Rafnar T, et al. (2017). Rare variants of large effect
in BRCA2 and CHEK2 affect risk of lung cancer (vol 46, pg 736,
2014), Nature Genetics. 49:651-651.

Duma N, Santana-Davila R, Molina JR. (2019). Non-Small Cell Lung
Cancer: Epidemiology, Screening, Diagnosis, and Treatment, Mayo
Clinic proceedings. 94(8):1623-1640.

doi:10.1016/ j.mayocp. 2019.01.013.

Raso MG, Bota-Rabassedas N, Wistuba, Il. (2021). Pathology and
Classification of SCLC, Cancers. 13(4)doi:10.3390/cancers13040820
Pharmacist US. (2021). Lung Cancer Overview,
https://wwwuspharmacistcom/article/lung-cancer-overview.

Travis WD, Brambilla E, Nicholson AG, et al. (2015). The 2015 World
Health Organization Classification of Lung Tumors: Impact of Genetic,
Clinical and Radiologic Advances Since the 2004 Classification,
Journal of thoracic oncology : official publication of the International
Association for the Study of Lung Cancer. 10(9):1243-1260.
doi:10.1097/jto.0000000000000630

Kadara H, Wistuba, Il. (2012). Field cancerization in non-small cell
lung cancer: implications in disease pathogenesis, Proceedings of the
American Thoracic Society. 9(2):38-42. doi:10.1513/pats.201201-
004MS.

Sun S, Schiller JH, Gazdar AF. (2007). Lung cancer in never smokers--
a different disease, Nature reviews Cancer. 7(10):778-90.
doi:10.1038/nrc2190.

Xie M, Xu X, Fan Y. (2021). KRAS-Mutant Non-Small Cell Lung
Cancer: An Emerging Promisingly Treatable Subgroup, Frontiers in
oncology. 11:672612. doi:10.3389/fonc.2021.672612.


https://wwwuspharmacistcom/article/lung-cancer-overview

31.

32.

33.

34,

35.

36.

37.

38.

Jones-Freeman B, Starkey MR. (2020). Bronchioalveolar stem cells in
lung repair, regeneration and disease, 252(3):219-226.
d0i:10.1002/path.5527.

Tang X, Varella-Garcia M, Xavier AC, et al. (2008). Epidermal growth
factor receptor abnormalities in the pathogenesis and progression of
lung adenocarcinomas, Cancer prevention research (Philadelphia, Pa).
1(3):192-200. d0i:10.1158/1940-6207.capr-08-0032.

Westra WH, Baas 10, Hruban RH, et al. (1996). K-ras oncogene
activation in atypical alveolar hyperplasias of the human lung, Cancer
research. 56(9):2224-8.

Tang X, Shigematsu H, Bekele BN, et al. (2005). EGFR tyrosine kinase
domain mutations are detected in histologically normal respiratory
epithelium in lung cancer patients, Cancer research. 65(17):7568-72.
doi:10.1158/0008-5472.can-05-1705.

Ghaffar H, Sahin F, Sanchez-Cepedes M, et al. (2003). LKB1 protein
expression in the evolution of glandular neoplasia of the lung, Clinical
cancer research : an official journal of the American Association for
Cancer Research. 9(8):2998-3003.

Selamat SA, Galler JS, Joshi AD, et al. (2011). DNA methylation
changes in atypical adenomatous hyperplasia, adenocarcinoma in situ,
and lung adenocarcinoma, PloS one. 6(6):e21443.
doi:10.1371/journal.pone.0021443.

Winslow MM, Dayton TL, Verhaak RG, et al. (2011). Suppression of
lung adenocarcinoma progression by Nkx2-1, Nature. 473(7345):101-
4. doi:10.1038/nature09881.

Wistuba, I, Behrens C, Virmani AK, et al. (2000). High resolution
chromosome 3p allelotyping of human lung cancer and
preneoplastic/preinvasive bronchial epithelium reveals multiple,
discontinuous sites of 3p allele loss and three regions of frequent
breakpoints, Cancer research. 60(7):1949-60.



39.

40.

41.

42.

43.

44,

45.

Belinsky SA, Nikula KJ, Palmisano WA, et al. (1998). Aberrant
methylation of pl16(INK4a) is an early event in lung cancer and a
potential biomarker for early diagnosis, Proceedings of the National
Academy of Sciences of the United States of America. 95(20):11891-6.
doi:10.1073/pnas.95.20.11891.

Hirsch FR, Prindiville SA, Miller YE, et al. (2001). Fluorescence
versus white-light bronchoscopy for detection of preneoplastic lesions:
a randomized study, Journal of the National Cancer Institute.
93(18):1385-91. doi:10.1093/jnci/93.18.1385.

Yuan P, Kadara H, Behrens C, et al. (2010). Sex determining region Y -
Box 2 (SOX2) is a potential cell-lineage gene highly expressed in the
pathogenesis of squamous cell carcinomas of the lung, PloS one. 5(2):
€9112. doi: 10.1371/journal.pone.0009112.

McCaughan F, Pole JC, Bankier AT, et al. (2010). Progressive 3q
amplification consistently targets SOX2 in preinvasive squamous lung
cancer, American journal of respiratory and critical care medicine.
182(1):83-91. d0i:10.1164/rccm.201001-00050C.

Nakachi I, Rice JL, Coldren CD, et al. (2014). Application of SNP
microarrays to the genome-wide analysis of chromosomal instability in
premalignant airway lesions, Cancer prevention research
(Philadelphia, Pa). 7(2): 255-65. doi:10.1158/1940-6207.capr-12-0485
Ooi AT, Gower AC, Zhang KX, et al. (2014). Molecular profiling of
premalignant lesions in lung squamous cell carcinomas identifies
mechanisms involved in stepwise carcinogenesis, Cancer prevention
research (Philadelphia, Pa). 7(5):487-95. doi:10.1158/1940-6207.capr-
13-0372.

Meuwissen R, Linn SC, Linnoila RI, Zevenhoven J, Mooi WJ, Berns
A. (2003). Induction of small cell lung cancer by somatic inactivation
of both Trp53 and Rbl in a conditional mouse model, Cancer cell.
4(3):181-9. doi:10.1016/51535-6108(03)00220-4.



46.

47.

48.

49.

50.

51.

52,

Peifer M, Fernandez-Cuesta L, Sos ML, et al. (2012). Integrative
genome analyses identify key somatic driver mutations of small-cell
lung cancer, Nat Genet. 44(10):1104-10. doi:10.1038/ng.2396.

Falcoz PE, Puyraveau M, Thomas PA, et al. (2016). Video-assisted
thoracoscopic surgery versus open lobectomy for primary non-small-
cell lung cancer: a propensity-matched analysis of outcome from the
European Society of Thoracic Surgeon database, European journal of
cardio-thoracic surgery : official journal of the European Association
for Cardio-thoracic Surgery. 49(2):602-9. doi:10.1093/ejcts/ezv154
Jones GS, Baldwin DR. (2018). Recent advances in the management of
lung cancer, Clinical medicine (London, England). 18(Suppl 2):s41-
s46. doi:10.7861/clinmedicine.18-2-s41.

Engeland CE, Ungerechts G. (2021). Measles Virus as an Oncolytic
Immunotherapy, Cancers. 13(3)doi:10.3390/cancers13030544

Niehans GA, Cherwitz DL, Staley NA, Knapp DJ, Dalmasso AP.
(1996). Human carcinomas variably express the complement inhibitory
proteins CD46 (membrane cofactor protein), CD55 (decay-accelerating
factor), and CD59 (protectin), The American journal of pathology.
149(1):129-42.

Patel MR, Jacobson BA, Belgum H, et al. (2014). Measles vaccine
strains for virotherapy of non-small-cell lung carcinoma, Journal of
thoracic oncology : official publication of the International Association
for the Study of Lung Cancer. 9(8):1101-10.

d0i:10.1097/ jt0.0000000000000214.

Takano A, Ishikawa N, Nishino R, et al. (2009). Identification of
nectin-4 oncoprotein as a diagnostic and therapeutic target for lung
cancer, Cancer research. 69(16):6694-703.
d0i:10.1158/0008-5472.can-09-0016.



53.

54,

55,

56.

57,

58.

59.

Fujiyuki T, Yoneda M, Amagai Y, et al. (2015). A measles virus
selectively blind to signaling lymphocytic activation molecule shows
anti-tumor activity against lung cancer cells, Oncotarget. 6(28):24895-
903. doi:10.18632/oncotarget.4366.

Miest TS, Frenzke M, Cattaneo R. (2013). Measles virus entry through
the signaling lymphocyte activation molecule governs efficacy of
mantle cell lymphoma radiovirotherapy, Molecular therapy : the
journal of the American Society of Gene Therapy. 21(11):2019-31.
d0i:10.1038/mt.2013.171.

Derycke MS, Pambuccian SE, Gilks CB, et al. (2010). Nectin 4
overexpression in ovarian cancer tissues and serum: potential role as a
serum biomarker, American journal of clinical pathology. 134(5):835-
45. doi:10.1309/ajcpgxkOfrdmhihb.

Bouleftour W, Guillot A. (2022). The Anti-Nectin 4: A Promising
Tumor Cells Target. A Systematic Review, 21(4):493-501.
d0i:10.1158/1535-7163.mct-21-0846.

Berchtold S, Lampe J, Weiland T, et al. (2013). Innate immune
defense defines susceptibility of sarcoma cells to measles vaccine
virus-based oncolysis, Journal of virology. 87(6):3484-501.
doi:10.1128/jvi.02106-12.

Matveeva OV, Guo ZS, Shabalina SA, Chumakov PM. (2015).
Oncolysis by paramyxoviruses: multiple mechanisms contribute to
therapeutic efficiency, Molecular therapy oncolytics. 2:15011-.
doi:10.1038/mt0.2015.11

Bateman AR, Harrington KJ, Kottke T, et al. (2002). Viral fusogenic
membrane glycoproteins kill solid tumor cells by nonapoptotic
mechanisms that promote cross presentation of tumor antigens by
dendritic cells, Cancer research. 62(22):6566-78.



60.

61.

62.

63.

64.

65.

66.

Rajaraman S, Canjuga D, Ghosh M, et al. (2019). Measles Virus-Based
Treatments Trigger a Pro-inflammatory Cascade and a Distinctive
Immunopeptidome in Glioblastoma, Molecular therapy oncolytics.
12:147-161. doi:10.1016/j.omt0.2018.12.010

Chen A, Zhang Y, Meng G, et al. (2017). Oncolytic measles virus
enhances antitumour responses of adoptive CD8(+)NKG2D(+) cells in
hepatocellular carcinoma treatment, Scientific reports. 7(1):5170.
d0i:10.1038/s41598-017-05500-z

Pidelaserra-Marti G, Engeland CE. (2020). Mechanisms of measles
virus oncolytic immunotherapy, Cytokine & growth factor reviews.
56:28-38. doi:10.1016/j.cytogfr.2020.07.009

Achard C, Guillerme JB, Bruni D, et al. (2017). Oncolytic measles
virus induces tumor necrosis factor-related apoptosis-inducing ligand
(TRAIL)-mediated cytotoxicity by human myeloid and plasmacytoid
dendritic cells, Oncoimmunology. 6(1):e1261240.
d0i:10.1080/2162402x.2016.1261240

Guillerme JB, Boisgerault N, Roulois D, et al. (2013). Measles virus
vaccine-infected tumor cells induce tumor antigen cross-presentation
by human plasmacytoid dendritic cells, Clinical cancer research : an
official journal of the American Association for Cancer Research.
19(5):1147-58. doi:10.1158/1078-0432.ccr-12-2733

Grossardt C, Engeland CE, Bossow S, et al. (2013). Granulocyte-
macrophage colony-stimulating factor-armed oncolytic measles virus is
an effective therapeutic cancer vaccine, Human gene therapy.
24(7):644-54. doi:10.1089/hum.2012.205

Zhao D, Chen P, Yang H, et al. (2013). Live attenuated measles virus
vaccine induces apoptosis and promotes tumor regression in lung
cancer, Oncology reports. 29(1):199-204. doi:10.3892/0r.2012.2109



67.

68.

69.

70.

71.

72.

73.

Delaunay T, Violland M, Boisgerault N, et al. (2018). Oncolytic
viruses sensitize human tumor cells for NY-ESO-1 tumor antigen
recognition by CD4+ effector T cells, Oncoimmunology.
7(3):€1407897. doi:10.1080/2162402x.2017.1407897

Veinalde R, Grossardt C, Hartmann L, et al. (2017). Oncolytic measles
virus encoding interleukin-12 mediates potent antitumor effects
through T cell activation, Oncoimmunology. 6(4):e1285992.
d0i:10.1080/2162402x.2017.1285992

Backhaus PS, Veinalde R, Hartmann L, et al. (2019). Immunological
Effects and Viral Gene Expression Determine the Efficacy of Oncolytic
Measles Vaccines Encoding IL-12 or IL-15 Agonists, Viruses.
11(10)doi:10.3390/v11100914

Tan DQ, Zhang L, Ohba K, Ye M, Ichiyama K, Yamamoto N. (2016).
Macrophage response to oncolytic paramyxoviruses potentiates virus-
mediated tumor cell killing, European journal of immunology.
46(4):919-28. doi:10.1002/eji.201545915

Klose C, Berchtold S, Schmidt M, et al. (2019). Biological treatment of
pediatric sarcomas by combined virotherapy and NK cell therapy, BMC
cancer. 19(1):1172. doi:10.1186/s12885-019-6387-5

lankov ID, Allen C, Federspiel MJ, et al. (2012). Expression of
immunomodulatory neutrophil-activating protein of Helicobacter pylori
enhances the antitumor activity of oncolytic measles virus, Molecular
therapy : the journal of the American Society of Gene Therapy.
20(6):1139-47. doi:10.1038/mt.2012.4

Hutzler S, Erbar S, Jabulowsky RA, et al. (2017). Antigen-specific
oncolytic MV-based tumor vaccines through presentation of selected
tumor-associated antigens on infected cells or virus-like particles,
Scientific reports. 7(1):16892. doi:10.1038/s41598-017-16928-8



74,

75.

76.

77.

78.

79.

80.

Msaouel P, Opyrchal M, Dispenzieri A, et al. (2018). Clinical Trials
with Oncolytic Measles Virus: Current Status and Future Prospects,
Current cancer drug targets. 18(2):177-187.

doi: 10.2174/1568009617666170222125035

Wellington K, Goa KL. (2003). Measles, mumps, rubella vaccine
(Priorix; GSK-MMR): a review of its use in the prevention of measles,
mumps and rubella, Drugs. 63(19):2107-26. doi:10.2165/00003495-
200363190-00012

Daniel Martinez-Maqueda, Beatriz Miralles, Isidra Recio. ( 2015). The
Impact of Food Bioactives on Health: in vitro and ex vivo models
[Internet], Chapter 11HT29 Cell Line, InfoGest FA1005 COST
Action.112-124. doi:10.1007/978-3-319-16104-4

Grigorov B, Rabilloud J, Lawrence P, Gerlier D. (2011). Rapid titration
of measles and other viruses: optimization with determination of
replication cycle length, PloS one. 6(9):e24135.

doi:10.1371/ journal.pone.0024135

Cuong L.D. Nghién cuu tac dung khdang ung thu dai trang nguoi cua
virus séi va quai bi trén thire nghiém. Luan an tién sy y hoc. Hoc vién
Quany; 2019.

Pourianfar HR, Javadi A, Grollo L. (2012). A colorimetric-based
accurate method for the determination of enterovirus 71 titer, Indian
journal of virology : an official organ of Indian Virological Society.
23(3):303-10. d0i:10.1007/s13337-012-0105-0

Toan NL, Hang NT, Luu NK, et al. (2019). Combination of Vaccine
Strain Measles Virus and Nimotuzumab in the Treatment of Laryngeal
Cancer, Anticancer research. 39(7):3727-3737.
doi:10.21873/anticanres.13521.



81.

82.

83.

84.

85.

86.

87.

88.

Zhang LF, Tan DQ, Jeyasekharan AD, et al. (2014). Combination of
vaccine-strain measles and mumps virus synergistically kills a wide
range of human hematological cancer cells: Special focus on acute
myeloid leukemia, Cancer letters. 354(2):272-80. do0i:10.1016/
J.canlet.2014.08.034

Jain RK, Stylianopoulos T. (2010). Delivering nanomedicine to solid
tumors, Nature reviews Clinical oncology. 7(11):653-64.
doi:10.1038/nrclinonc.2010.139

Guedan S, Alemany R. (2018). CAR-T Cells and Oncolytic Viruses:
Joining Forces to Overcome the Solid Tumor Challenge, Frontiers in
immunology. 9:2460. doi:10.3389/fimmu.2018.02460

Kuczynski EA, Vermeulen PB, Pezzella F, Kerbel RS, Reynolds AR.
(2019). Vessel co-option in cancer, Nature reviews Clinical oncology.
16(8):469-493. doi:10.1038/s41571-019-0181-9

Ammerman NC, Beier-Sexton M, Azad AF. (2008). Growth and
maintenance of Vero cell lines, Current protocols in microbiology.
Appendix 4:Appendix 4E. doi:10.1002/9780471729259.mca04es11
Enders JF, Weller TH, Robbins FC. (1949). Cultivation of the Lansing
Strain of Poliomyelitis Virus in Cultures of Various Human Embryonic
Tissues, Science (New York, NY). 109(2822):85-7. doi:10.1126/
science.109.2822.85

Barrett PN, Mundt W, Kistner O, Howard MK. (2009). Vero cell
platform in vaccine production: moving towards cell culture-based viral
vaccines, Expert Review of Vaccines. 8(5):607-618. doi:10.1586/
erv.09.19

Reed Lj, Muench H. (1938). A Simple Method Of Estimating Fifty Per
Cent Endpoints12, American Journal of Epidemiology. 27(3):493-497.
doi:10.1093/oxfordjournals.aje.a118408.



89.

90.

91.

92.

93.

94,

95.

LaBarre DD, Lowy RJ. (2001). Improvements in methods for
calculating virus titer estimates from TCID50 and plaque assays,
Journal of virological methods. 96(2):107-26. doi:10.1016/s0166-
0934(01)00316-0.

Hang NT. (2020). Nghién ctru tac dung khang ung thu dau co cia virus
vaccine so1 phéi hop v61 Nimotuzumab trén thuc nghi€ém, luan an tién
siy hoc. Hoc Vién Qudn y.

Galanis E, Hartmann LC, Cliby WA, et al. (2010). Phase | trial of
intraperitoneal administration of an oncolytic measles virus strain
engineered to express carcinoembryonic antigen for recurrent ovarian
cancer, Cancer research. 70(3):875-82. doi:10.1158/0008-5472.can-
09-2762

Peng KW, TenEyck CJ, Galanis E, Kalli KR, Hartmann LC, Russell
SJ. (2002). Intraperitoneal therapy of ovarian cancer using an
engineered measles virus, Cancer research. 62(16):4656-62.

Lin EH, Salon C, Brambilla E, et al. (2010). Fusogenic membrane
glycoproteins induce syncytia formation and death in vitro and in vivo:
a potential therapy agent for lung cancer, Cancer Gene Therapy.
17(4):256-265. doi:10.1038/cgt.2009.74

Xia M, Xia Y, Xu X, Meng G, Yan H, Shen H. Forskolin enhances the
antitumor effect of oncolytic measles virus by promoting Rab27a
dependent vesicular transport system in the lung cancer A549 cells in
vitro. Research Square; 2020.

Yan Y, Liang B, Zhang J, Liu Y, Bu X. (2015). Apoptotic induction of
lung adenocarcinoma A549 cells infected by recombinant RVG
Newcastle disease virus (rL-RVG) in vitro, Molecular medicine
reports. 11(1):317-26. doi:10.3892/mmr.2014.2657.



96.

97.

98.

99.

100.

101.

Bhaskar A, Bala J, Varshney A, Yadava P. (2011). Expression of
measles virus nucleoprotein induces apoptosis and modulates diverse
functional proteins in cultured mammalian cells, PloS one.
6(4):e18765. doi:10.1371/journal.pone.0018765.

Zhou S, Li Y, Huang F, et al. (2012). Live-attenuated measles virus
vaccine confers cell contact loss and apoptosis of ovarian cancer cells
via ROS-induced silencing of E-cadherin by methylation, Cancer
letters. 318(1):14-25. doi:10.1016/j.canlet.2011.10.038.

Phuong LK, Allen C, Peng KW, et al. (2003). Use of a vaccine strain of
measles virus genetically engineered to produce carcinoembryonic
antigen as a novel therapeutic agent against glioblastoma multiforme,
Cancer research. 63(10):2462-9.

Liu C, Sarkaria JN, Petell CA, et al. (2007). Combination of measles
virus virotherapy and radiation therapy has synergistic activity in the
treatment of glioblastoma multiforme, Clinical cancer research : an
official journal of the American Association for Cancer Research.
13(23):7155-65. doi:10.1158/1078-0432.ccr-07-1306.

Heinzerling L, Kinzi V, Oberholzer PA, Kiindig T, Naim H, Dummer
R. (2005). Oncolytic measles virus in cutaneous T-cell lymphomas
mounts antitumor immune responses in vivo and targets interferon-
resistant tumor cells, Blood. 106(7):2287-94. doi:10.1182/blood-2004-
11-4558.

Ohtsuji M, Lin Q, Okazaki H, et al. (2018). Anti-CD11b antibody
treatment suppresses the osteoclast generation, inflammatory cell
infiltration, and autoantibody production in arthritis-prone FcyRIIB-
deficient mice, Arthritis research & therapy. 20(1):25.
d0i:10.1186/s13075-018-1523-1.



102.

103.

104.

105.

106.

107.

108.

109.

110.

Ahn GO, Brown JM. (2008). Matrix metalloproteinase-9 is required for
tumor vasculogenesis but not for angiogenesis: role of bone marrow-
derived myelomonocytic cells, Cancer cell. 13(3):193-205. doi:
10.1016/j.ccr.2007.11.032,

Stenstrom M, Skold M, Ericsson A, et al. (2004). Surface receptors
identify mouse NK1.1+ T cell subsets distinguished by function and T
cell receptor type, European journal of immunology. 34(1):56-65. doi:
10.1002/€ji.200323963.

Holst K, Guseva D, Schindler S, et al. (2015). The serotonin receptor 5-
HT-R regulates the morphology and migratory properties of dendritic
cells, Journal of cell science. 128(15):2866-80. doi:10.1242/jcs.167999
Tel J, Anguille S, Waterborg CE, Smits EL, Figdor CG, de Vries 1J.
(2014). Tumoricidal activity of human dendritic cells, Trends in
immunology. 35(1):38-46. doi:10.1016/}.it.2013.10.007.

Grote D, Cattaneo R, Fielding AK. (2003). Neutrophils contribute to
the measles virus-induced antitumor effect: enhancement by
granulocyte macrophage colony-stimulating factor expression, Cancer
research. 63(19):6463-8.

Donnelly OG, Errington-Mais F, Steele L, et al. (2013). Measles virus
causes immunogenic cell death in human melanoma, Gene therapy.
20(1):7-15. doi:10.1038/gt.2011.205.

Nava S, Lisini D. (2021). Dendritic Cells and Cancer Immunotherapy:
The Adjuvant Effect, 22(22)doi:10.3390/ijms222212339.

Guo ZS, Lu B, Guo Z, et al. (2019). Vaccinia virus-mediated cancer
immunotherapy: cancer vaccines and oncolytics, Journal for
immunotherapy of cancer. 7(1):6. doi:10.1186/s40425-018-0495-7.
Galanis E, Atherton PJ, Maurer MJ, et al. (2015). Oncolytic measles
virus expressing the sodium iodide symporter to treat drug-resistant
ovarian cancer, Cancer research. 75(1):22-30. doi:10.1158/0008-
5472.can-14-2533



111.

112.

113.

114.

115.

116.

117.

Abdullah SA, Al-Shammari AM, Lateef SA. (2020). Attenuated
measles vaccine strain have potent oncolytic activity against Iraqi
patient derived breast cancer cell line, Saudi journal of biological
sciences. 27(3):865-872. d0i:10.1016/j.sjbs.2019.12.015.

Mufioz-Alia M, Nace RA, Tischer A. (2021). MeV-Stealth: A CD46-
specific oncolytic measles virus resistant to neutralization by measles-
immune human serum, 17(2):e1009283.

doi:10.1371/ journal.ppat.1009283.

Brentnall M, Rodriguez-Menocal L, De Guevara RL, Cepero E, Boise
LH. (2013). Caspase-9, caspase-3 and caspase-7 have distinct roles
during intrinsic apoptosis, BMC cell biology. 14:32. d0i:10.1186/1471-
2121-14-32.

Boisgerault N, Guillerme JB, Pouliquen D, et al. (2013). Natural
oncolytic activity of live-attenuated measles virus against human lung
and colorectal adenocarcinomas, BioMed research international.
2013:387362. doi:10.1155/2013/387362.

Kerr JF, Wyllie AH, Currie AR. (1972). Apoptosis: a basic biological
phenomenon with wide-ranging implications in tissue kinetics, British
journal of cancer. 26(4):239-57. doi:10.1038/bjc.1972.33.

Liu X, Li P, Widlak P, et al. (1998). The 40-kDa subunit of DNA
fragmentation factor induces DNA fragmentation and chromatin
condensation during apoptosis, Proceedings of the National Academy
of Sciences of the United States of America. 95(15):8461-6.
doi:10.1073/pnas.95.15.8461.

Errami Y, Naura AS, Kim H, et al. (2013). Apoptotic DNA
fragmentation may be a cooperative activity between caspase-activated
deoxyribonuclease and the poly(ADP-ribose) polymerase-regulated
DNASIL3, an endoplasmic reticulum-localized endonuclease that
translocates to the nucleus during apoptosis, The Journal of biological
chemistry. 288(5):3460-8. d0i:10.1074/jbc.M112.423061



118.

119.

120.

121.

122.

123.

124.

125.

126.

Nufiez R, Sancho-Martinez SM, Novoa JM, Lépez-Hernandez FJ.
(2010). Apoptotic volume decrease as a geometric determinant for cell
dismantling into apoptotic bodies, Cell death and differentiation.
17(11):1665-71. doi:10.1038/cdd.2010.96

Soldani C, Croce AC, Bottone MG, et al. (2007). Apoptosis in tumour
cells photosensitized with Rose Bengal acetate is induced by multiple
organelle photodamage, Histochemistry and cell biology. 128(5):485-
95. doi:10.1007/s00418-007-0333-3.

Bottone MG, Santin G, Aredia F, Bernocchi G, Pellicciari C, Scovassi
Al. (2013). Morphological Features of Organelles during Apoptosis:
An Overview, Cells. 2(2):294-305. doi:10.3390/cells2020294

Xia M, Gonzalez P, Li C, et al. (2014). Mitophagy enhances
oncolytic measles virus replication by mitigating DDX58/RIG-I-like
receptor signaling, Journal of virology. 88(9):5152-64.
doi:10.1128/jvi.03851-13

Everett H, McFadden G. (1999). Apoptosis: an innate immune response
to virus infection, Trends in microbiology. 7(4):160-5.
d0i:10.1016/s0966-842x(99)01487-0

Moreau K, Luo S, Rubinsztein DC. (2010). Cytoprotective roles for
autophagy, Current opinion in cell biology. 22(2):206-11. doi:
10.1016/j.ceb.2009.12.002

Richetta C, Grégoire IP, Verlhac P, et al. (2013). Sustained autophagy
contributes to measles virus infectivity, PLoS pathogens. 9(9):
e1003599. doi:10.1371/journal.ppat.1003599

Green DR. (2019). The Coming Decade of Cell Death Research: Five
Riddles, Cell. 177(5):1094-1107. doi:10.1016/j.cell.2019.04.024
Wallach D, Kang TB, Dillon CP, Green DR. (2016). Programmed
necrosis in inflammation: Toward identification of the effector
molecules, Science (New York, NY). 352(6281):aaf2154.
doi:10.1126/science.aaf2154



127.

128.

129.

130.

131.

132.

Gatenby RA, Gillies RJ. (2004). Why do cancers have high aerobic
glycolysis?, Nature reviews Cancer. 4(11):891-9. doi:10.1038/nrc1478
Makki J. (2015). Diversity of Breast Carcinoma: Histological Subtypes
and Clinical Relevance, Clinical medicine insights Pathology. 8:23-31.
d0i:10.4137/CPath.S31563.

Eil R, Vodnala SK, Clever D, et al. (2016). lonic immune suppression
within the tumour microenvironment limits T cell effector function,
Nature. 537(7621):539-543. doi:10.1038/nature19364.

Jiao D, Cai Z. (2018). Necroptosis of tumor cells leads to tumor
necrosis and promotes tumor metastasis, 28(8):868-870.
d0i:10.1038/s41422-018-0058-y.

Altman BJ, Rathmell JC. (2012). Metabolic stress in autophagy and
cell death pathways, Cold Spring Harbor perspectives in biology.
4(9):a008763. doi:10.1101/cshperspect.a008763.

Lee HY, Itahana Y. (2018). Ca(2+)-dependent demethylation of
phosphatase PP2Ac promotes glucose deprivation-induced cell death
independently of inhibiting glycolysis, 11(512) doi:10.1126/

scisignal.aam7893.



