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DANH GIA HIEU QUA KHANG TAMOXIFEN CUA KHOI TE BAO UNG THU
VU MCF-7 TREN KHUNG NANG PO GELATIN-ALGINATE

Nguyén Thuan Nho', Tran Lé Bao Ha

Truong Pai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Thanh phé HS6 Chi Minh

Bé mén Sinh ly hoc va Céng nghé Sinh hoc Bdng vat, Khoa Sinh hoc - Céng nghé Sinh hoc
Phong Thi nghiém Ky nghé mé va Vat liéu Y sinh

TOM TAT

Hién nay, nu6i cay ba chiéu (3D) trén khung néng d& da duoc sur dung rat nhiéu trong cac nghién ctru ung thu do
mo ta tot hon céc twong tac gitra cac té bao twong ty mé khdi u in vivo. Hon nita, cac mo hinh thir thude hién nay
cling can md hinh in vitro don glan va giam thi nghiém trén mo hinh dong vét. M6 hinh khung nang d& Gelatin-
Alginate da duogc chung minh gitp té bao bam dinh tang sinh va tao khdi voi dong té bao ung thu va MCF-7
trong 21 ngay nudi cdy. Té bao tang sinh t6t ching t6 m6 hinh nay phu hop cho sy phat trién cua khéi mé ung
thu MCF-7. Hiéu qua khang tamoxifen ¢ cac nong d¢ khac nhau da duoc danh gia dbi véi cac dong MCF-7 phat
trién trén dia nuoi cdy hai chidu (2D) va trén khung 3D. Gia tri IC50 (50% Inhibitor Concentration - nong do wrc
ché 50%) cho thiy khoi trén khung higu qua khang tamoxifen cao hon so v&i mau trén dia nuéi cdy hai chiéu.

Diéu nay chimg minh mé hinh nay cai thién dic tinh khang thubc tamoxifen cua khéi mé ung thur.

Tir kh6a: Nubi cdy ba chiéu, khung nang d&, Gelatin-Alginate, MCF-7, khéng tamoxifen.

PAT VAN BE

Hién nay, mé hinh dang st dung trong cac thtr nghiém tién lam sang thwdng la nudi cay 2D va céc th» nghiém
trén moé hinh dong vat in vivo. Tuy nhién, cac mé hinh chwa mé t& chinh xac twong tac té bao véi té bao va té
bao voi khung nén ngoai bao (ECM) & mé hinh 2D va twong tac gitra cac té bao dong loai & mod hinh dong vat
nén chi khoang 5% thuéc ung thw nhan dwgc chirtng nhan ctia Td chirc kiém dinh thubc va thuc pham My (FDA)
(Kunnumakkara et al., 2019). Ngoai ra, gia thuyét “seed and soil” khdng dinh vi méi triwérng vat chi (soil) phu hop
a diéu kién thuan lgi cho phat trién téi da cia té bao ung thw (seed) (Paget, 1889). Vi thé, nudi cay 3D trén co s&
st dung khung nang d& va yéu tb t& bao ddng loai gitp giai quyét diém yéu ctia cac mé hinh trwédc day. Viéc nudi
cdy 3D MCF-7 dwoc s dung nhiéu phwong phap nhu spheroid hay organ-on-the-chip...Tuy nhién, tao spheroid
du don gian nhung khéi khéng duy tri dwoc lau do thiéu oxy hodc nguoc lai, organ-on-the-chip mé ta dwoc dong
chay dong khi trong co thé nhung van d& ky thuat a diém han ché (Huerta-Reyes, Aguilar-Rojas, 2021). Vi thé,
Khung nang d& khong nhiing gitp khéi t& bao ung thw duy tri 1au hon do tiép xtc dinh dwéng tir méi trwérng ma
con ttr viéc don gian trong ché tao va danh gia.

Khung nang d& rat da dang tlr nhitng polymer gel dén cau tric khir bao. Bai bao st dung vat liéu sinh hoc ti
polymer do phan (rng twong tu md, twong thich sinh hoc va kha n&ng sinh mién dich thap. Tuy nhién, nhwoc
diém cua vat liéu nay 1a d6 bén co tinh thAp nén ching thudng dwoc gia cwéng (cross-linking) béng carbodiimide
(EDC) (Spicer, 2020) Gelatin cht¥a nhiéu doan phan t&r protein arginine-glycine-aspartic (RGD), nhitng protein
nay tap thanh ligand c6 kha nang gén v&i cac phan t& receptor bam dinh, kich thich sy ting sinh va biét héa t&
bao goc (Kim et al., 2017). Alglnate lai la vat lieu khéng gay dap ng mién dich, khong bi phan hay béi cac
enzyme trong co the va c6 thé gan véi cac chudi peptide c6 thé lién két voi té bao (chudi RGD) théng qua phan
&ng g&n nhém carboxyl clia phan t& dwéng véi nhém amine dé tao lién két peptide nén viéc két hop nay tao
khung Gelatin-Alginate bén virng trong thdi gian dai. Khung nang d& Gelatin-Alginate hé tro' ting sinh cho dong
t& bao ung thw (Jiang et al., 2017; Nguyen et al., 2018).

Tamoxifen la chét didu bién (modulator) chon loc clia estrogen receptor (ER), gitip thubc nay cé thé di chuyén
vao trong nhan tac dong dén nucleic acid déng thoi tac dong dén cac yéu tb tang trwdng cla té bao. Vi thé dong
te bao MCF-7 co bidu hién dwong tinh vé&i ER cé thé didu tri bing thudc loai thubc nay (Dhiman et al., 2005). Vi
thé, d& danh gia kha nang khdi khang lai tamoxifen, MCF-7 s& dwoc nudi ciy tao khdi trong khung nang d&
Gelatin-Alginate (Nguyen et al., 2023) va danh gia tang sinh qua kha nang gidm lwgng dwong trong méi trwdng
nudi cay va danh gia hiéu qua cta tamoxifen trén mé hinh tao thanh.

VAT LIEU VA PHUPONG PHAP
Vat liéu

Dong té bao MCF-7, va thuéc tamoxifen do Phong thi nghiém K§ nghé mé va Vat liéu Y Sinh cung cip. Mdi
trwdng nudi cay DMEM, khang sinh, FBS, Gelatin, Alginate (Sigma, My).
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Phwong phép nghién ctru
Tao khung nadng dé Gelatin-Alginate

Viéc tao khung GA da dwoc xay dwng theo quy trinh clia Yao véi mét sb diéu chinh (Yao et al., 2019). Gelatin va
Alginate dwoc hoa tan hoan toan trong nuéc cat & 50°C voi ty |& gelatin : alginate = 8:2 trong 3 gi¢. Mau dwoc d6
khudn va dong lanh & td -86°C trong 24 gi¢. Sau do, mau déng lanh dwoc gia cwong béng EDC 0,3%. Sau 24
gio, cac khéi GA dwoc khir nwéc bang may doéng khd. Sau do, chiéu xa 25kGy dwoc st dung dé& khir trung cac
mau GA da déng géi. Mau dwoc nhudm H&E dé& danh gid cAu tric va chup SEM dé& quan sat b& mat ctia phién
Gelatin-Alginate.

Nuéi cay té bao MCF-7

MCF-7 dwoc nuéi trong méi trudng DMEM bd sung 10% FBS, khang sinh peniciline 1 U/mL-streptomycine 0,1 mg/mL
& 37°C, 5% CO,. Méi trwdng dwoc thay méi mbi 4 ngay nudi cay.

Tao khéi té bao MCF-7 trén khung nang d& Gelatin-Alginate

Khi d6 hgp dong dat 80%, MCF-7 dwoc tach ra va cdy vao trong khung Gelatin-Alginate (3D) v&i mat d6 2x1 Of1 té
bao. Sau 4 ngay nudi cdy tinh dé 6n dinh té bao trén khung nang d&, phirc hop nay dwoc chuyén 1én hé thdng
bioreactor (Biotek, USA) va nudi cay trong 24 ngay.

Danh gia tang sinh

Sau méi 4 ngay nuéi cay, mau duoc danh gia tang sinh bang 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT). Mau dwgc 0 voi MTT dé tao tinh thé formazan va hoa tan tinh thé bang DMSO/Ethanol dé tao
mau xanh tim trong dung dich. Dung dich huyén phu dwgc do méat dé quang OD & buwéc song 570 nm.

Danh gid cau tric

Mau duoc c6 dinh bang paraformaldehyde 4 % trong 24 gio’ & 4°C. Sau d6, mau duoc giri Phong kham Da khoa
DPai Phwéc (TP H6 Chi Minh) dé dac khéi Parrafin va cét & kich thuéc 5-6 um dé tién hanh nhudém bang

Hematoxylin va Eosin. M3u ngam paraformaldehyde 4% ciing dwoc xt Iy kh&r nwéc va dem di chup bang kinh
hién vi dién t& truyén qua (SEM- Jeol JSM-5300).

Thd thudc tamoxifen

Cac lidu thuQc tamoxifen tr tr 10 dén 10°® M dwoc thir nghiém dé& xac dinh ndng dd trc ché 50% qéi v&i mau
ngay 4 va mau ngay 14. Ngoai ra, hinh anh nhudm mé hoc cling ghi nhan sy khac biét gitka cac moc tac déng
khac nhau.

Phwong phap xi¢ ly sé liéu

Két qua sau khi thu nhan sé dwoc phan tich béng ANOVA one — way (Graphpad Prism 9). Cac thi nghiém dwoc
thwe hién dwoc 1ap 3 lan va két qué dwoc xem la co y nghia thong ké p < 0,05.

KET QUA VA THAO LUAN

Khung nang d& Gelatin-Alginate va té bao MCF-7 tao thanh

Theo két qua nhuém H&E, khung GA & mdt mang Iwéi gdm cac soi mau tim lién két véi nhau véi nhidu khodng tréng
gitba chiing (Hinh 1.A). Nhiéu I&p dwéng nhu khdng lién quan cé thé dwoc nhin thay trong &nh SEM (Hinh 1.B).
Két qua 1a, miéng bot bién GA bao gdm rat nhiéu vi 16 co6 dwdng kinh tir 100 dén 300 mm. Kich thwéc nay cho
phép cac t& bao bam dinh, nhan 1&n va phat trién; ddng thdi, cung cp dudng cho chét dinh dwéng va oxy di vao
GA xbp. Biéu nay ddm bao sw tai phat trién clia cac ddng mach mau cling véi mé méi.

Hinh 1. Cau tric cua khéi Gelatin-Alginate

(A) Hinh anh nhuém Hematoxylin va Eosin vé&i scale bar Tmm; (B) Hinh dnh chup SEM véi scale bar 100 um.
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Té bao MCF-7 c6 hinh dang dai v&i nhiéu cham bam, diéu nay chirng td t& bao c6 sinh trwéng tét. Thoi gian
nhan déi (doubling time) khodng 48 gi¢&r (Hinh 2.A). Két qua nay la twong tw véi két qua clia Osbone (Osborne et
al., 1987). Viéc bam ctia MCF-7 1én khung GA (Hinh 2.B) ciing cho théy té bao ung thu MCF-7 c6 kha ning bam
dinh trén khung GA.

e TR

Hinh 2. Két qua nudi cay té bao MCF-7 don I&p trén T-25 (A) va lén khung GA (B) sau 48 gi®
Panh gia ting sinh cta khéi

o} ngay 4 cltia qua trinh nudi cly, mau nubi cay ba chidu cho thay tang sinh manh hon so voi mau nudi cay hai
chiéu (Hinh 3). Wang cung cho thAy sw tang sinh t&t hon & mau 3 chiéu (Wang et al., 2017). Tuy nhién, mau nay
c6 xu hwéng gidm dan & cac ngay sau dé. Két qua nay twong tw véi Dhiman véi viéc duy tri khdi trong 5 ngay
(Dhiman et al., 2005; Lam-Huyen et al., 2018). Tuy nhién, kha nang tang sinh gidm dét ngét & nhitng ngay sau
chirng t6 nhitng khéi MCF-7 khéng duy tri dwoc 1au, didu kién nudi ciy chua tét dé& duy tri khdi hoan chinh. Hé
théng bioreactor dong chay gilip mé ta dong chay mach mau, dua chét dinh dwéng vao sau trong khéi ddng thoi
loai bd chét thai mot cach hién qua hon. R rang, khi cé yéu t6 dong chay, mau ting sinh déu dan trong subt 16
ngay. Sau d6, mau dat trang thai can béng trong 4 ngay truéc khi né gidm (Hinh 3). Vi thé, viéc nuéi bang
bioreactor gitp duy tri khéi tét hon.

-o- 2D (nudi cay tinh)

2.01 -# 3D (nudi cay tinh)
-+ 3D (bioreactor)
1.54
E 1
s .0
0.51
0.0 T T T T T T

NS P 0)s
Ngay

5

Hinh 3. Hiéu qua tang sinh ctia khéi MCF-7 & diéu kién nudi cay tinh va trén bioreactor
(nghiém déi chirng: 2D tinh)

Cau truc khoi

Nhan clia cac t& bao & mau ngay 4 & dléu kién nuéi tinh van dam mau, mang nhan va hach nhan rd nét (Hinh 4.A).
Céc té bao ciling nhw cac khédi da dang vé kich thwéc va kiéu hinh. Tuy nhién khi quan sat Hinh 4.B, sv xuét hién
d4u hiéu cta hién tuong nhan nhat mau dan, cé nhirng 16 tréng & trong khéi nén can chuyén dbi sang nuéi cay
l4c ho#c bioreactor dé& cac khéi nay chuyen lai trang thai ban dau. Diéu nay la hoan toan phu hop voi két qua
tang sinh & trén. RS rang quan sat mau & ngay 16 (Hinh 4.C) cho thay khéi lan rat nhanh & glua cAu tric soi
Gelatin-Alginate. Luc nay s¢i GA van con gil® nguyén hinh thai mac du cé tac déng tir viéc lan cla khéi t& bao
ung thuw.

Khéi sau 4 ngay nuéi tinh méi chuyén 1én hé théng bioreactor dé gitp t& bao bam chac vao khung GA trudc khi
khé&i dong hé théng bioreactor. Sau d6, khéi tdng sinh manh t&i ngay 16 va duy tri dén ngay 20 trwéc khi gidm. Vi
thé, thoi didm khdi méi ting sinh ngay 4 va thdi diém trwdc pha can bang 2 ngay (ngay 14) s& dwoc chon lya dé
so sanh hiéu qua thtr thudc.
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Hinh 4. Cu truc khéi MCF-7 trong khung nang d& GA & ngay 4 (A va B) va ngay 14 (C)
Két qua thir thuéc tamoxifen

Nham danh gia thoi diém dé dwa thube, chang téi tién hanh thir nghiém thuéc & 2 thei didm 4 ngay (thoi didm bét
dau tang sinh) va thoi diém 14 ngay (thoi diém dat dinh sinh trwdng va chuan bi chuyén qua pha can bang) va
nghiém déi chirng 2D. I1C50 clia mau 2D 1a khoang 3x10°M trong khi d6 mau 3D 4 ngay la khoang 3x10* M va
mau 14 ngay 4,5x10™ M (Bang 1 va Hinh 5). T bang 1, ndng d6 10-3M gan nhuw cac té bao mau 2D bj chét hoan
toan trong khi d6 con s nay & mau 3D chi khodng 31% & mau 4 ngay va 23% & mau 14 ngay. R& rang khbi 3D
c6 kha nang khang tamoxifen tét hon mau 2D. Két qua nay twong tw véi Dhiman véi mau IC50 cia mau 3D gap
10 14n so v&i mau 2D. Tuy nhién ndng d6 tamoxifen ctia Dhiman th&p hon 1a do viéc st dung tamoxifen thei gian
dai hon (Dhiman et al., 2005).

Bang 1. Banh gia ham lwgng (rc ché IC50 ciia mau MCF-7 2D, 3D 4 ngay va 3D 14 ngay

Tamoxifen MAau 2D MCF-7  M3u 3D MCF-7 4 ngay Mau 3D MCF-7 14 ngay Khac biét thong ké p<0.5 3D 4 va

Py 14 nga
Noéng d6 (M) Mean(%) SD(%) Mean(%)  SD(%) Mean(%)  SD(%) 9%y
0.001 100 0 91,51 2,19 78,97 5,68 0,0066 (**)
0.0005 100 0 66,60 5,46 51,80 7,05 0,0013 (**)
0.0001 94,13 0,61 31,79 1,83 23,11 7,17 0,0758 (ns)
0.00005 73,13 4,16 23,42 3,15 18,27 3,49 0,0859 (ns)
0.00001 28,14 4,81 17,97 7,50 8,40 4,34 0,0596 (ns)
0.000005 14,28 3,12 0 0 0 0 0
0.000001 6,65 4,49 0 0 0 0 0
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Hinh 5. Biéu dé dwong cong trc ché véi Tamoxifen & mau ngay 4 va ngay 14
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M&u nudi cy bioreactor & ngay 14 cao hon S0 VOi mau ngay 4. Taylor cho réng tamoxifen ngan s tang sinh cua
t& bao & cac pha sém G; hodc Go- -Gy vi thé néu khéi co cac té bao & glal doan tang sinh thi tt nhién né sé it bi
tac dong cua thudc hon so v&i mau 4 ngay. Receptor ER cla té bao & giai doan G; hoéc Go-G1 bidu hién rét
nhiéu nén véi lwong thudc nhé noé sé bj tac dong, trong khi d6 khi & giai doan tang sinh va bién ddi, t& bao ung
thw thay dbi dac tinh biéu hién va bién dbi linh hoat hon phu hop véi didu kién méi trudng nén bidu hién ER it
hon nén it bj tac dong clia tamoxifen (Taylor et al., 1983).

Hinh 6. Khdi u khi thir thuéc & ngay 4 véi néng dd tamoxifen 5x105 M
Hinh A va B: Khéi md sau thi thudc 48 gid, Hinh C va D: Khéi mé khéng thd thuéc.

Hinh 7. Hinh anh khéi u thir thubc ngay 14 véi néng dd tamoxifen 5x10° M

Mau vang: Céc té bao ung thw binh thuong; Mau dé: Céc té bao ung thw bj chét.

Quan sat mau H&E ngay 4 va 14, cac kh0| gan nhw bi v& ra rat nhidu SO VO mau dm ching & cung thoi diém
(Hinh 6). Tamoxifen c6 tac dung pha hay gan nhu hoan toan khéi u & ndng do 5. 10”° M vi thé hién twong khang
van chwa quan. sat thay rd. Vi thé, cac thi nghlem tiép theo chung tdi s& phan tich cAu tric & cac mébc st dung
lidu thdp hon d& nhan dinh kha nang khang thuéc tamoxifen ciia khéi 1 cach ré rang hon.

KET LUAN

Tao thanh céng khéi ciu tric ung thuw MCF-7 trong khung Gelatin-Alginate duy tri bang hé thong bioreactor
khoang 24 ngay. Khéi dwoc thtr thube Tamoxifen & 2 moc 4 va 14 ngay nudi cly va két qua cho thay mau co kha
nang khang thudc cao hon 10 1an so vé&i mau 2D. Mau 14 ngay nuodi chy c6 kha nang chbng tamoxifen cao hon
cac mau con lai. Tlr co s& do, viéc thtr thudc sé tién hanh dbi véi cac mébc thoi gian khac nhau nham danh gia
toan dién hon tac déng cua thubc & cac thoi diém khac nhau cia khéi cling nhw so sanh mé hinh nay véi mo
hinh in vivo d& di co s& tiém can véi viéc twong dwong véi khdi mé ung thw in vivo.
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EVALUATION OF TAMOXIFEN RESISTANCE OF MCF-7 BREAST
CANCER CELLS ON GELATIN-ALGINATE SCAFFOLD

Nho Thuan Nguyen*, Ha Le Bao Tran
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SUMMARY

Currently, three-dimensional (3D) culture on scaffolds has been widely used in cancer research because it better
describes the interactions between cells similar to in vivo tumor tissue. Furthermore, current drug testing models
also need simple in vitro models and reduced experiments on animal models. The Gelatin-Alginate support
model has been proven to help cells adhere, proliferate, and form aggregates with the MCF-7 breast cancer cell
line in 21 days of culture. Good cell proliferation proves that this model is suitable for the development of MCF-
7 cancer tissue. Tamoxifen resistance at different concentrations was evaluated for MCF-7 lines grown on
culture plates (2D) and on 3D scaffolds. The 1C50 value (50% inhibition concentration) shows that the block on
the frame has a higher tamoxifen resistance effect compared to the sample on the 2D culture plate. This proves
that this model improves the drug-resistance properties of cancerous tissue.

Keywords: Three-dimensional culture, scaffold, Gelatin-Alginate, MCF-7, tamoxifen resistance.
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