TAP CHIi NGHIEN CPU Y HOC

NGHIEN Cl’U TAO MO HINH CHUOT MANG KHOI U GHEP BANG
TE BAO HT29 HYPER-IL-6
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Tin hiéu IL-6/STAT3 git¥ vai tro quan trong trong tién trién ung thuw dai true trang. Uc ché chon loc IL-6 trans-
signaling la huéng tiép cén tiém ndng nhung con thiéu mé hinh tién Iam sang phu hop dé danh gié. Vi vay ching
téi tién hanh xay dung mé hinh chudt mang khéi u dai truc trang biéu hién ting cuong IL-6, nhdm cung cép
nén tang khao sat sinh hoc con dudng tin hiéu IL-6. M6 hinh xenograft duoc thiét Iap trén chudt BALB/c “nude”
bang céch tiém duéi da héng lung chudt 3x106 té bao HT29 hyper IL-6; kich thudc khéi u theo déi dinh ky 3
ngay/ l&n. Khi két thic, mé duoc phan tich mé bénh hoc (H&E) va IHC (p40, CDX-2). M6 hinh tao duoc khéi u
S0 thdy trong 4 ngay, khéi u ting tréng déu gép déi sau 3 ngay. IHC cho thdy &m tinh p40 va duong tinh CDX-
2 xac nhén nguén gdc biéu mé tuyén dai truc trang va tinh lién quan ctia mé hinh déi véi CRC ngudi. Tir do,
nghién ctru d4 tao thanh céng mé hinh xenograft & chudt “nude” véi khéi u dai truc trang téng cuong biéu hién

IL-6, mé bénh hoc va nhuém héa mé mién dich cho két qua xac nhan khéi u ung thw dai truc trang dién hinh.

Twr khoa: Ung thw dai trwc trang, hyper IL-6, trans-signaling, HT29, xenograft.

. DAT VAN PE

Ung thw dai trwc trang van la mét trong
nhirng nguyén nhan hang dau gay mac bénh va
t&r vong do ung thw trén toan cau, véi ty 1&é méc
dang gia téng, d&c biét & cac nén kinh té dang
phat trién." Tinh trang viém man tinh da ndi 1én
nhw mot yéu té then chdt gép phan vao khéi phat
va tién trién clGa ung thw dai trwc trang, trong do
cytokin tién viém interleukin-6 (IL-6) dwoc xac
dinh 1a chét trung gian chi chét.23 IL-6 phat huy
tac dung sinh ung thw chi yéu thdng qua hoat
hoa truc Janus kinase (JAK)/Signal Transducer
and Activator of Transcription 3 (STAT3), thuc
day tang sinh té bao, séng con, tao mach va né
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tranh mién dich.>® Con duwéng tin hiéu cb dién
théng qua thu thé IL-6R gan mang c6 vai trd
diéu hoa mién dich va can bang mé, con con
dwong chuyén tin hiéu, dwoc khdi dong bdi
phirc hop IL-6/sIL-6R gén v&i gp130, biéu hién
qua murc dwoc chivng minh ¢é lién quan dén co
ché bénh sinh va tién trién ctia nhiéu bénh ac
tinh, cé ca ung thw dai trwe trang.®’

Cac md hinh chudt tién 1am sang dong vai tro
then chét trong viéc danh gia hiéu qua va do an
toan in vivo clia cac tac nhan diéu tri méi.2 Mo
ghép di loai (xenograft) khdi u ngudi trén chuot
suy giam mién dich da dwoc sl dung rong réai
dé& mod phdng cac khia canh chi chét cia sw
phat trién khéi u, twong tac vi méi trwong va
dap tng diéu tri. Trong nghién ctru nay, ching
t6i st dung méd hinh xenograft dwoc tao bang
cach tiem dwdi da cac té bao ung thw dai tryc
trang HT29 biéu hién &n dinh cao IL-6 vao viing
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héng Iwng cta chuét BALB/c “nude”. M6 hinh
nay cho phép khao sat hanh vi khéi u phu thuéc
IL-6 trans-signaling in vivo.

Il. DOI TUONG VA PHUONG PHAP
1. Péi twong

Dong té bao ung thw dai truc trang ngudi
HT29 (HTB-38- ATCC (American Type Culture
Collection, Manassas, Virginia, Hoa Ky) dwoc
Iwu trir tai labo Trung tdm nghién ctru déng vat
thwc nghiém, Hoc vién Quan vy.

Muwoi chudt cai BALB/c “nude” suy giam
mién dich, 6 tuan tudi, nang 18 - 22g, dwoc
nhap tr BioLASCO Taiwan Co., Ltd. Cac chudt
nay thiéu t& bao lympho T chirc ndng do dét
bién gen Foxn1, phu hop cho cay ghép di loai
(xenograft) t& bao khdi u ngwdi ma khong bi
thai ghép.

2. Phwong phap

Nuéi cay té bao

Té bao duwoc nudi trong méi trwérng DMEM,
bb sung 10% huyét thanh bao thai bé (FBS) va
1% penicillin-streptomycin. Dong té bao ung thw
dai truc trang HT29 dwoc chuyén nap plasmid
Hyper-IL-6 béng bo kit Effectene® Transfection
(Qiagen, Blrc) theo hwéng dan cha nha san
xuét. Sau 24 gi¢ chuyén nap, té bao dwoc chon
loc v&i blasticidin 10 ug/mL trong hai tuan.

Khi té bao phat trién dat mat dd khoang 80%
dién tich day dia nudi thi tadch chuyén té bao
sang mot dia nudi cdy méi nham téng sinh té
bao. Khi lwong té bao da Ién, tach va dém té
bao, diéu chinh vé 3x107 té bao/ml MTNC dé
chuan bi cho ghép chubt.

Ddnh gia biéu hién gen chuyén nap bang
qPCR

Téng RNA té bao duwoc tach chiét béng bo
BioFact™ Total RNA Prep Kit, Han Quéc sau
dé dinh lwong néng d6 RNA téng sd bang
NanoDrop. Tao cDNA bang cDNA Synthesis Kit
clia hang Biotechrabbit, Birc. Gen ndi chuan

la GAPDH. Mbdi s dung nhw sau: GAPDH,
Hyper-IL-6:

GAPDH-F: 5- ACA TGT TCC AAT ATG
ATTCC -3

GAPDH-R: 5- TGG ACT CCA CGA CGT
ACTCA-3

Hyper-IL6-F: 5- GGC ACG CCT TGG ACA
GAATC - 3

Hyper-IL-6-R: 5’- GGC GGC TAC ATC TTT
GG AATC -3

Chu trinh nhiét gébm bién tinh ban dau &
95°C trong 10 phdt, tiép theo 45 chu ky goém:
95°C trong 15 giay (bién tinh), 62°C trong 30
giay (bat cap), va 72°C trong 30 gidy (kéo
dai). Chu trinh cubi cung gdm 95°C trong 30
giay, 65°C trong 30 giday va 95°C trong 30
giay. TAt ca phan &ng dwoc thwc hién trén hé
thédng Agilent AriaDx Real-Time PCR System
(Agilent Technologies, Singapore). Gia tri chu
ky ngwéng (Ct) dwoc phan mém cla thiét bj tw
dbng xac dinh.

Thiét 1ap mé hinh xenograft

Chuét dwoc nubi trong diéu kién sach khéng
mam bénh (SPF) trong 16ng théng khi riéng,
dwoc &n ubng tw do. Sau khi chuan bj da té
bao, téng cong 3x10¢ t& bao ung thw dai truc
trang nguwdi HT29 Hyper-IL-6 dwgc pha trong
100pL MTNC (DMEM) va tiém dwéi da vao
vung héng lwng mdi con chudt bang kim 27G.
Theo dbi strc khde chudt va qua trinh phat trién
u h&ng ngay, do kich thwéc va can nang chudt
dwoc tién hanh méi 3 ngay/ lan.

M6 bénh hoc va héa mé mién dich

M6 khdi u va cac co quan dwoc thu tai
thoi diém két thac (sau 3 tudn), cb dinh trong
formalin dém trung tinh 10%, duc paraffin va
ctlat day 3 - 5um dé phan tich mé hoc. Nhudm
hematoxylin-eosin (H&E) dwgc thwe hién cho
mé bénh hoc thworng quy. Déi véi hda md mién
dich, cac lat cat dwoc khiv paraffin, tai hydrat
hoéa va thu hdi khang nguyén béng dém citrat
(pH 6,0).
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Nhuém héa mé mién dich dwoc tién hanh
bang cac khang thé don dong da pha sén
clia Roche (Ventana Medical Systems) nham
cac dau an: CDX-2 (clone EPR2764Y), p40
(clone SP225). U khang thé so cap dugc thuc
hién trén hé thdng nhuém tw déng Ventana
BenchMark XT theo quy trinh clia nha san xuét.
Phat hién dwoc tién hanh bang bo ultraView
Universal DAB Detection Kit (Roche), sau do
nhuém dbi mau hematoxylin. Cac phién kinh
dwoc quan sat dudi kinh hién vi quang hoc;
cwong dd va phan bd nhuém duwoc hai chuyén
gia Giai phau bénh quan sat doc lap, lam mu,
danh gia dinh tinh.

X ly sé liéu

Sé lieu duwoc xt ly thdng ké bang phan mém
GraphPad Prism 9. Két qua duoc thé hién dui
dang gia tri trung binh + SD. Kiém dinh T-test
dwoc sir dung dé so sanh gitra cac nhém trong
tht» nghiém. Gia tri p < 0,05 dwoc chdp nhan 1a
ton tai sw khac biét cé y nghia théng ké.

Oh

HT29 WT

HT29 hyper
IL-6

3. Pao dirc nghién ctru

Nghién ctu da dwoc théng qua Hoi Dong
Y dirc ctia Hoc vién Quan y theo Quyét dinh
s6 424/QD-HVQY ngay 08/02/2022. Sé liéu
nghién ctru dwoc Hoc vién Quan y cho phép st
dung va céng bb. Nhém tac gid cam két khong
¢6 xung dot lgi ich trong nghién ctru.

ll. KET QUA

1. Nuéi cay té bao dé ghép chuét

Té bao HT29 dwoc chuyén nap plasmid
Hyper-IL-6 va sau dé dwoc chon loc béng
blasticidin 10 ug/mL. Sau 14 ngay, tat ca té
bao khéng chuyén nap bj loai bd, trong khi cac
dong chuyén nap van sbng va tang sinh. Té
bao chuyén nap ting sinh nhanh trong 24 gio,
kha nang phat trién, lan rong khap bé mét dia
nudi cdy nhanh hon so véi dong HT29 ban dau
(Hinh 1). Khi mat do t& bao biéu hién hyper IL-6
dat 80% dwoc tach sang dia T75 nhan |én dé
chudn bi ghép chuét.

24

Hinh 1. Anh dai dién cta té bao HT29 kiéu hoang dai (WT) va té bao HT29 Hyper-IL-6. Vat
kinh 10X, thang ty 1é: 50um

D& xac nhan sw tich hop va biéu hién thanh
coéng, RNA total dwoc tach chiét va tao cDNA,
sau do thyc hién gPCR vé&i cdp mdi ddc hiéu
vung ndi (junction) bac qua IL-6 va sIL-6R.
Thiét k& nay dam bao khuéch dai chon loc gen

chuyén nap ma khong phat hién mRNA IL-6
ho&c sIL-6R ndi sinh. San pham khuéch dai c6
kich thwéc dy kién dwoc ghi nhan & cac dong
chuyén nap (114bp) nhwng khong thay & té bao
HT29 ban dau (WT) (Hinh 2).
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GAPDH Hyper-IL-6

HT29 . HT29

hiLe WT

Hinh 2. Anh dién di gel san pham RT-qPCR cho thay sw biéu hién Hyper-IL-6 thanh céng
trong cac té bao HT29 da chuyén nap.Thiét 1ap thanh cong mé hinh xenograft ung thw dai
trwc trang ngwoi

Tiém dwéi da té bao ung thuw dai truc trang thay trong vong 4 ngay. Ca 10 chudt déu hinh
HT29 Hyper-IL-6 vao vung héng lwng chubt thanh khéi u, khdi u tdng trwdng nhanh, véi kich
BALB/c “nude” dé tao khéi u. Khdi u nhin, s& thuéc u dwoc do dwoc méi ba ngay (Hinh 3).

Con1 Con 2
Ngay 4 Ngay 7 Ngay 4 Ngay 7

Hinh 3. Hinh anh hinh thanh khéi u sau khi tiém dwéi da té bao HT29 hyper IL-6 vao viing
héng lwng cua chuét. Kich thwéc khéi u dwore theo déi tai cac thei diém ngay 4 va ngay 7

Kich thwéc u sau 4 ngay co thé tich trung I&n kich thuéc khac biét cé y nghia théng ké (p
binh 21,89mm?, sau 7 ngay kich thwéc trung < 0,05). Trong khi d6 can nang cta chudt gan
binh tang 1én g4p ddi v&i 51,34mmd. Sy téng nhw khéng thay déi sau 7 ngay (Biéu dd 1).

TCNCYH 199 (02) - 2026 453



TAP CHI NGHIEN CU'U Y HOC

150-

e *
E l
S 100-

«O
K-

K4
S 504 __
@

-

-

0 -

Ngay 4 Ngay 7

30~ ns
B ! !
o
o
5. 20
=
£
3]
g
& 10
c
c
«©
(&)
0_

Ngay 4 Ngay 7

Biéu do 1. Biéu doé so sanh thé tich khoi u chudt va can ning chuét vao ngay 4 va ngay 7
(Kiém dinh T-test, ns: p > 0,05; *:p < 0,05)

2. Pic diém mé bénh hoc khéi u chuét

Sau 3 tuan két thuc nghién ctu, cac khébi
u dwgc phau tich va ngam trong formalin dém
trung tinh 10%, duc nén parafin va phan tich
mo bénh hoc.

Hinh anh dai thé: Cac khdi u c6 hinh tron
hodc da cung gébm nhiéu u nhd lién két voi
nhau, ranh gi&i rd rang, d& phau tich, mot sé u
c6 hoai t&r bé mét va dinh vai da.

Hinh &nh vi thé: C4u trac u gdm cac té bao
biéu moé xép thanh dam dac xam lan mo soi
viém hoai tl, khéng thdy hinh a&nh xam lan
mach mau, than kinh. Té bao u da dang kich
thwéc, da dang hinh thai, nhan ting sac di

400x

dang, hat nhan ro, ty 1é nhan trén bao twong
cao va gdp phan bao bét thuong rai rac. Ty lé
hoai t& u chiém 60 - 70% & trung tam (Hinh 4).

Dé danh gia chinh xac tinh chat khéi u,
chung t6i tién hanh nhuém hoa mé mién dich
(IHC). Phan tich IHC bao gébm p40 (dé phan biét
ngudn gbc biéu mé vay so véi tuyén) va CDX-2
(xac dinh ngudn gbc dwdng tiéu hoa). Két qua
cho thdy u am tinh v&i p40 (Hinh 4), trong khi
duong tinh véi CDX-2 (Hinh 5). Nhitng bidu
hién nay xac nhan ngudn géc biéu mé dai truc
trang cta cac khdi u cay ghép di loai va chiring
thwee tinh phu hgp cia mé hinh déi voi ung thw
biéu mé tuyén dai truc trang & nguoi.

SIH AR EIHC'_ p4;0“'\r g

Hinh 4. Hinh anh khéi u xenograft nhuém HE va nhuém IHC p40 (Pd phong dai 40X, thang ty
Ié: 2000pm va 400X, thang ty 1é: 200um) xac nhan dic diém mé bénh hoc: khéi u am tinh véi
p40, phi hgp ngudn géc biéu mé tuyén cla cac xenograft (miii tén: nhan di dang, am tinh)
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Hinh 5. Hinh anh khéi u xenograft nhuém HE va nhuém IHC CDX-2 (D phéng dai 40X, thang
ty 18: 2000um va 400X, thang ty 1é: 200um)) xac nhan diac diém mé bénh hoc: dwong tinh véi
ca CDX-2, phu hop nguédn gbéc biéu mé dai trwe trang cta cac xenograft (miii tén: nhan di
dang, dwong tinh)

IV. BAN LUAN

Khi quan sat dwéi kinh hién vi, cac té bao
HT29 Hyper-IL-6 biéu hién mtrc tang sinh rd rét
trong 24 gi®& dau, lan réong va bao pht bé mat
dia nudi cdy nhanh hon so v&i dong HT29 dang
hoang dai. Diéu nay phu hop véi co ché sinh
hoc da biét: Hyper-IL-6 la mét dang cytokine
tdng hop phirc hop IL6/SILBR c6 kha ndng hoat
héa con dwdng tin hiéu IL-6 nhanh hon,® tir 6
thic day tang sinh, sdng sét va chuyén dang
ac tinh cla té bao ung thw dai tryc trang. Khi
dat mat dd 80%, cac t& bao dwoc ting sinh
mé rong trong dia T75 d& chuan bj cho buéc
ghép chudt, ddm bao sb lwong va chat lwong
té bao ddng nhét cho md hinh khéi u. Diéu nay
rat quan trong vi tinh nhat quan cda té bao cay
ghép la yéu té then chbt quyét dinh do tin cay
cla md hinh xenograft.

Két qua thu dwoc tr mé hinh cy ghép di
loai st dung té bao HT29 Hyper-IL-6 cho thay
kha nang tao u manh mé va on dinh khi tiém
dw&i da vao vung hong lwng ctia chuét BALB/c
“nude”. Viéc 100% sb chudt (10/10) déu hinh
thanh khdi u trong vong 4 ngay chivng té tinh
sinh u cao clia dong t& bao HT29 trong béi canh
tang cwong tin hiéu IL-6, phu hop véi dac tinh
tang sinh manh va ac tinh cao da dwgc mo ta
trong cac nghién ctru tredc nhw nghién ctru
cua Kleinegger va cs (2018) bé sung hyper IL-6

ngoai sinh gitp t& bao ung thu dwdng mat tang
sinh dang ké khi so v&i nhém dbi chirng déng
thoi lam hoat hoa STAT3 lién tuc.'® Théi gian
xuét hién u nhanh va téc dd tang trwdng rd rét
(94p d6i) theo d&i dwo'c mbi ba ngay nhan manh
vai trd thic ddy sinh u cua IL-6 trans-signaling,
von 1a truc tin hiéu dwoc chirng minh lién quan
chat ché dén tang sinh, chéng apoptosis va tién
trién ung thw dai tryc trang.26

Phan tich mé bénh hoc béng nhuém H&E
va hod mé mién dich gitp khang dinh tinh
chinh xac va tinh dai dién cia mé hinh. Biéu
hién am tinh v&i p40 loai trr ngudn gbc biéu
mo vay, trong khi dwong tinh v&i CDX-2 xac
nhan ngudn gbéc tuyén dudng tiéu hoa - dau
4n d&c trwng cla ung thw biéu mé tuyén dai
truc trang." Viéc biéu hién CDX-2 1a mét tiéu
chi quan trong cting ¢b rdng md hinh nay phan
anh dung ddc diém phan t& cla ung thw dai
triee trang & ngudi, giup dam bao do tin cay cho
cac danh gia tiép theo vé sinh hoc khdi u hodc
hiéu qua diéu tri.

Nhirng két qua nay co y nghia quan trong vi
chang chirng minh rdng mé hinh HT29 Hyper-
IL-6 xenograft khdng chi dé dang tao thanh khéi
u ma con tai hién dung kiéu hinh md bénh hoc
va d4u &n phan t&. Diéu nay lam ndi bat tinh gia
tri cia mo hinh nhw mét nén tang tién lam sang
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dé& nghién ctu co ché hoat hoa IL-6/STAT3,
danh gia tac dong cla IL-6 trans-signaling trong
tién trién khéi u, cling nhw thtr nghiém céc liéu
phap nham vao IL-6/sIL-6R.

Nhin chung, mé hinh u ciy ghép nay dap
(rng tét cac yéu cau vé dd 6n dinh, tinh dai dién
va kha nang (rng dung, tr d6 cung cidp mot
cbng cu dang tin cdy cho nghién ctu ung thw
dai trwc trang lién quan IL-6 trong twong lai.

V. KET LUAN

Nghién clru da tao thanh cong mdé hinh
xenograft & chudt “nude” vé&i khdi u tir t& bao
HT29 Hyper-IL-6. Sau 4 ngay s& thdy u, khbi
u phat trién quan sat dwoc bang mat thwong,
theo ddi kich thuwéc bang do thwdc ting gap
doi sau 3 ngay. M6 bénh hoc va nhudém hdéa mod
mién dich cho két qua xac nhan khédi u ung thw
dai trwe trang dién hinh.

L&i cam on
Nghién clru duwoc tai tro bdi Quy ddi moi
sang tao Vingroup (VINIF) trong Dw an ma sb
VINIF.2021.DA00199.
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Summary

DEVELOPMENT OF A XENOGRAFT MOUSE MODEL USING HT29
HYPER-IL-6 CELLS

The IL-6/STAT3 signaling pathway plays a critical role in the progression of colorectal cancer
(CRC). Selective inhibition of IL-6 frans-signaling is a promising therapeutic approach; however,
appropriate preclinical models for evaluation remain limited. Therefore, we established a
mouse model bearing colorectal tumors with enhanced IL-6 expression, providing a platform
to investigate the biological functions of IL-6 signaling. A xenograft model was generated in
BALB/c nude mice by subcutaneous injection of 3x108 HT29 hyper IL-6 cells into the dorsal flank.
Tumor size was monitored every three days. At study endpoint, tumor tissues were analyzed
by histopathology (H&E) and immunohistochemistry (p40, CDX-2). Palpable tumors formed
within 4 days, with consistent tumor growth and size doubling after 3 days. IHC showed p40
negativity and CDX-2 positivity, confirming colorectal glandular epithelial origin and the model’'s
relevance to human CRC. In conclusion, this study successfully established a nude mouse
xenograft model with hyper IL-6 colorectal tumors. Histopathological and immunohistochemical
findings validated the formation of characteristic colorectal adenocarcinoma tumors.

Keywords: Colorectal cancer, hyper IL-6, trans-signaling, HT29, xenograft.
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