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TREN MO HINH CHUQOT MANG KHOI UNG THUY BUQ'C XA TRI
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TOM TAT

Muc tiéu: Danh gia kha nang bao vé té bao gan cta nanomelanin & muec liéu diéu tri
40 mg/kg thé trong trén mé hinh chudt mang khéi ung thw dwoc xa tri. VAt liéu va phwong phap:
Nghién ctru thwe nghiém, hat nanomelanin kich thwéc 80 - 200 nm; phwong phap phén tich mé
hoc, phan tich chi tiéu héa sinh, st dung k¥ thuat RT-PCR dé& danh gia muc do biéu hién gen
ma héa CAT, GPx & mé gan. Két qua va két luan: Nanomelanin muc liéu diéu tri 40 mg/kg thé
trong 1am gidm tinh trang viém mé gan. Kich thwéc khéi ung thw gidm 80% so véi nhém ching
sau dot diéu tri (p < 0,01). Chi tiéu enzyme chirc n&ng gan (AST) tang nhe (p < 0,05), ddng thoi
mirc d6 biéu hién gen méa héa cac enzyme CAT, GPx tang twong &ng 1,86 va 1,5 1an & mé gan
sau xa tri.

* Tw khéa: Nanomelanin; Melanin; Xa tri ung thw.

Evaluation of the Ability of Nanomelanin to Protect Liver Cells on
Tumor-Bearing Mice Irradiated with X-ray

Summary

Objectives: To evaluate the ability of nanomelanin (40 mg/kg) to protect liver cells on tumor-
bearing mice irradiated with X-ray. Materials and methods: Experimental method, histological,
biochemical criteria, RT-PCR technique to evaluate the expression level of genes coding CAT
and Gpx in liver tissue. Results and conclusion: Nanomelanin with a dose of 40 mg/kg
reduces inflammation in liver tissue. Nanomelanin reduced 80% of tumor volume (p < 0.01) and
increased slightly AST level in blood (p < 0.05). The transcription levels of CAT and GPx were
increased 1.86 and 1.5 times, respectively, during radiation therapy.

* Keywords: Nanomelanin; Melanin; Radiation therapy.
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DAT VAN BE

Hién nay, trong diéu tri bénh ung thw,
xa tri va hoa tri la 2 phwong phap chinh
dwoc str dung. Tuy nhién, tac dung phu
clia 2 phwong phap nay anh hwéng dén
té bao thwong, 1am chét té bao va tang
sinh mé. Xa tri c6 thé gay ra cac phan
tng phu cép tinh cling nhw man tinh va
c6 thé gay ra mét loai ung thw khac (ung
thw thi phat) cho bénh nhan. Xa tri hay
héa tri thuwéng trwc tiép pha hiy DNA va
sinh ra cac gbc oxy héa cé hoat tinh cao
(ROS). Néng dd cua ROS tang tiép tuc
pha hdy DNA lam thay dbi qué trinh trao
dbi chat binh thwong cla té bao, dan dén
lam chét té bao va cac md binh thwong
1, 2].

DNA bi pha hdy va sinh ra ROS dan
t&i kich hoat chudi cac twong tac sinh hoc
thédng qua sw hoat héa ctia nhiéu nhan té
phién ma, cac cytokine tién viém hay cac
enzyme nhw NF-kB, IL-1 B, IL-6, TNFa,
SOD [3]. Viéc sinh ra cac cytokine tién
viém hay cac nhan té phién ma nay lam
tang tiét enzyme, phan hidy chét nén
ngoai bao metalloprotease, déng th&i cac
cytokine viém cé mat trong sw phét trién
va di can cua té bao ung thw [4]. Vi vay,
loai béd ROS sinh ra trong qua trinh hoa tri
va xa tri 1a mét trong nhirng yéu td gop
phan lam gidm tac dung phu cla xa tri.
Gan la moét trong nhirxng co quan quan
trong nhat, déng vai trd séng con trong co
thé, c6 chirc nang loai bd chét doc ra khai
mau, dong thai 1a noi dy trlr nang lwong,
cac enzyme va hormon quan trong trong
co thé. Trong liéu phap chiéu xa déi voi
bénh nhan ung thw, gan la mét trong
nhirng co quan chju anh hwédng manh
cua tia xa. Dac biét, khi chiéu xa liéu cao
sé gay hién twong xo gan, viém gan,
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dong thoi qué trinh trao ddi chét binh
thuwdng trong gan sé bi anh hwéng [5].

Melanin 12 mét hop chét polymer tw
nhién dwoc tim thay trong hiu hét cac
sinh vat séng, c6 hoat tinh khang oxy héa
va kha ndng hép phu tia UV ciing nhu tia
xa manh. Tuy nhién, day la mt polymer
sinh hoc c6 d6 tan rat thap, hoan toan
khéng tan trong nwéc va cac loai dung
moéi hiru co hay acid dac, chi tan moét
phan rat nhé trong méi truéng kiém [6].

O nghién ctu trwdc, ching toi da
thanh céng trong viéc dwa melanin vé
dang hat nano véi kich thwéc 80 - 200
nm dé tang tinh tan va hoat tinh sinh hoc
[6]. Trong nghién clru nay, trén mé hinh
chuét bi ung thw dwoc chiéu xa, ching toi
bwéc dau danh gid anh hwéng cula
nanomelanin 1én cac té bao gan théng
qua cac chi tiéu vé mé hoc, héa sinh va
st dung ky thuat RT-PCR dé kiém tra
mic dd biéu hién cia gen ma hda
enzyme GP-x, CAT trong md gan. Bay la
2 enzyme déng vai trd quan trong trong
qua trinh tiéu thu cac gbc tw do néi sinh
hay ngoai sinh. Muc ti€éu ctia nghién ctru
nham: Banh gia tac dung bdo vé té bao
gan cua nanomelanin trén mé hinh chudt
mang khéi ung thw duoc xa tr.

VAT LIEU VA PHUONG PHAP
NGHIEN CcUrU

1. Vat liéu nghién ctru

Doéng vat thi nghiém va té bao:

- Té bao ung thw biéu mo lién két
sarcoma 180 nudi cdy trong méi truwdng
RPMI-1640 duwoc bbd sung 10% huyét
thanh (FBS) va 1% penicillin/streptomycin
& 37°C dat trong ti &m 5% CO,.

- Chuét Swiss 5 tuan tudi (Vién Vé sinh
Dich t& Trung wong cung cép) dwoc chia
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thanh 4 nhém, méi nhém 5 con: Nhém 1
ddi chirng sinh hoc (NIL); nhém 2 gay u,
khéng dworc diéu tri (NC); nhém 3 ¢ gay
u, dwoc chiéu xa (IR); nhém 4 cé gay u,
dwoc chiéu xa, diéu tri bang nanomelanin
(IR + MEL).

2. Phwong phap nghién coru

Phwong phap
nanomelanin:

B6t melanin (CAS Number: 8049-97-6;
hang Sigma Aldrich, My) dwoc hoa tan
trong dung dich NaOH. Nanomelanin kich
thwée 80 - 100 nm dwoc tao ra trong
nghién ctru da duoc cong bb [6].

tao dung dich

* Phurong phép tao khéi u duéi da:

Puwgc mé ta trong nghién cu trwéc
[6]: Tao khéi u dwdi da bang cach tiém
duéi da chudt dung dich mang té bao
sarcoma 180 & ndéng d6 1,5 x 10%ml.
Quan séat sy hinh thanh khdi u. Khi kich
thwéc khdi u khoang 7 cm, tién hanh
chiéu xa trong diéu kién c6 hodc khéng
diéu tri bang dung dich nanomelanin.

* Phuong phdp chiéu xa diéu tri khéi u
trén chuét:

Phat trién dwa theo nghién ciru cla
Agnieszka MP va CS (2019) [9]: Chuét da

gay u duwoc tiém dung dich nanomelanin
(40 mg/kg thé trong) trwéc khi chiéu xa tia
X cwong do 6 Gy. Sau dé, tiém thém
2 liéu nanomelanin bd sung sau chiéu xa
3 va 6 ngay v&i liéu lwong khong déi.

* Phurong phap phan tich mé hoc:

Cac mau md gan chuét dwoc lwu gil
trong dung dich formalin 10%, sau d6 loai
canxi bang acid formic va c¢é dinh trong
paraffin. Tiép theo, cac md gan trong
paraffin dwoc cat lat méng cd dinh trén
lam kinh tao thanh céac tiéu ban. Sau do,
nhuém cac mau mé béng hematoxylin va
eosin trwdc khi quan sat dwéi kinh hién vi.

* Phuong phap RT-PCR:

ARN téng sé dwoc tach tr mau mo
gan chuét thi nghiém béng kit tach ARN
(hang Thermo Fisher Scientific, My) theo
hwéng dan cia nha san xuat. Sau do,
cDNA duwoc téng hop tr ARN tdng sb
bang bd kit tdng hop cDNA (hang Thermo
Fisher Scientific, Singapore). Phan &ng
RT-PCR do bang hé théng LightCycler 96
(hang Roche Diagnostics GmbH, Buc).
Céac ban sao cua gen ma héa GPx va
CAT dwoc dinh lwong bang phan (ng
RT-PCR qua so sanh vé&i sbé lvgng ban
sao cua gen ndi chirng GAPDH.

Bang 1: Trinh tw cac cap moi clia gen méa hbda cac enzyme.

Tén Gen

Trinh tw (5°- 3’)

Mouse GAPDH (F)

CCCATCACCATCTTCCAGGAGC

Mouse GAPDH (R)

CCAGTGAGCTTCCCGTTCAGC

Mouse GP-x (F) AAGAAATCAAGGAGTTTGCAGG-
Mouse GP-x (R) ATCCATTTCCACAGTGGGTG
Mouse CAT (F) AGGCGGGAACCCAATAG

Mouse CAT (R) TTTTGCGTGTACCACTCTC

* Xt ly s6 liéu: B&ng phan mém Student’s t-test.
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KET QUA NGHIEN CU’'U VA BAN LUAN
1. Két qua m6 hoc va hinh thai gan chuét
Bang 2: Mrc d6 viém gan cua cac nhém chudt.

i Mdrc do viém gan (%)
Nhoém chuét ,
Vira Nhe Thoai héa nhe té bao gan Khéng
NIL
NC 60 40
IR 20 60 20
IR + MEL - 60 20 20

Khéng quan sat thay khac biét vé mét hinh thai cGa gan gitra cac nhém chuét dwoc
diéu tri va khéng duwoc didu tri nanomelanin. Phan tich danh gia mé hoc cla cac mau
gan & cac nhom chudt thdy co sw khac biét gitra cac nhém dwoc diéu tri va khong dwoc
diéu tri nanomelanin. O' nhém chuét dwoc chiéu xa (IR) muc liéu 6 Gy, sb lwgng mau
xuét hién viém gan mac dd vira chiém 20%, mirc dd nhe va c6 sung huyét 1a 80%.
O nhém dwoc tiém nanomelanin mac liéu 40 mg/kg thé trong, mirc dd viém gan gidm
ro rét, chudt chi bi viém gan mac dd nhe, cac té bao gan xuét hién thoai héa, sé lvong
mau khoéng bi viém gan chiém 20%. Trong khi d6, & nhém khéng dwoc chiéu xa,
chi gay u (NC), 100% chuét bj viem gan m&rc d6 vira va nang. Diéu nay cho thay
nanomelanin mirc liéu diéu tri 40 mg/kg thé trong c6 tac dung han ché tinh trang viém gan.

2. Thay déi trong lwong, thé tich khéi u trong qua trinh diéu tri
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Hinh 1: Chuét dwoc gay u béng sarcoma 180 & lung (A, B); Trong lwong chuét thay
ddi theo thoi gian trong qua trinh diéu tri (C); Thé tich khdi u trong qua trinh diéu tri (D).
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Theo ddi can nang va sy phét trién
cia khéi u trong 25 ngay diéu tri
(hinh 1C, D): Trong lwong chudt tang dan
cho dén sau ngay th& 10, chuét dwoc
chiéu xa muc lidu 6 Gy. Sau chiéu xa,
trong lwgng chudét & nhém IR va IR +
MEL gidm. Dén ngay th 15, trong lwong
chuét tang tré lai. Kich thwdc khéi u &
nhom NC t&ng dan theo thdi gian (hinh 1D).
Kich thwéc khdi u & cac nhém chudt
dwoc chiéu xa (IR va IR + MEL) déu giam
so v&i nhém NC.

Sau ngay tht 25, kich thwéc khéi u &
nhom IR + MEL giam 80% so v&i nhém
NC (p < 0,01) va gidm 45% so v&i nhom
IR (p < 0,05). Diéu nay cho théy,
nanomelanin c6 tac dung (rc ché sw phat
trién cta khéi u sarcoma 180. Két qua

nay twong tw nghién clru trvdc day cla
ching t6i khi str dung nanomelanin trén
md hinh chuét gay khéi ung thw phdi [6].

3. Két qua phan tich cac enzyme
chirc nang gan

Danh gia, phan tich va dinh lwgng méau
mau cha cac nhém chudt theo 2 chi sb
men aspartate aminotransferase (AST)
hay con goi la glutamic-oxaloacetic
transaminase (GOT) va men alanine
aminotransferase (ALT) hay con goi la
glutamic-pyruvic transaminase (GPT).
Nong do AST va ALT dwoc xem 1a déu &n
sinh hoc dé& nhan thay trong viéc danh gia
chtrc nang sinh hoc cua gan va tham gia
vao qua trinh trao dbi chuyén héa céac
nhém amino acid [7].

Béng 2: Chi s6 AST va ALT cda cac nhém chuot.

Nhom chuét
Enzyme Don vi
NIL NC IR IR + MEL
AST (GOT) u/l 253,1 £20,2 175,6 +24,3 163 + 45,6 206,4 £21,5
ALT (GPT) u/l 66,6 £ 12,3 41,8 +10,3 493+74 56,4 + 12,2

Chi s6 AST & nhém NC, IR va IR + MEL déu gidam so vé&i nhém NIL (p < 0,05), do
day la cac nhém chudt da bi gay u. Nném NC c6 chi s AST va ALT rét thap. Sau xa
tri, nébng d6 AST & cac nhom IR va IR + MEL déu tang so véi nhém NC (p < 0,05), tuy
nhién néng d6 ALT khdng khéac biét c6 y nghia théng ké so v&i nhém NC.

4. Két qua danh gia mrc do biéu hién gen ma héa cac enzyme CAT, GPx &

mo gan

Cac mau gan & cac nhém chudt dwoc tach ARN, tdng hop cDNA va sk dung ky

thuat RT-PCR dé danh gia anh hwéng ctia nanomelanin dén mic dé biéu hién gen ma
héa cac enzyme CAT va GPx. Enzyme CAT (Catalase) la mét protein cé kich thuwéc
240 kDa v6i 4 tiéu phan don vi bang nhau, méi tiéu phan c6 kich thuwéc 60 kDa. CAT
la mét enzyme déng vai trd khang oxy héa va cé mat & moi co' quan cla co thé séng.
Enzyme st dung sat hodc ddong nhw 1& mot cofactor va xtc tac qua trinh phan hady
H,O, thanh phan t&r nwéc va oxy. Day 1a mét co ché quan trong trong hang rao bao vé
co thé sbng chdng lai cac gbéc tw do. GPx la mét enzyme ndi bao cé kha ndng phan
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hay H,O, va lipid peroxides thanh cac gbc rwou twong rng & ty thé, déi khi & cytosol.
CAT va GPx la 2 enzyme c6 vai trd quan trong trong co ché bao vé co thé trwdc anh
hwéng cta cac gbc tw do ndi sinh hay ngoai sinh [8, 9.

Control folding GPx/GAPDH
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8 iE = IR

6_
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T
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Control folding CAT/GAPDH
15— KKK

* %k
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biéu hién gen ctia CAT va GPx & cac mau gan.

Sau quéa trinh chiéu xa, cac gen méa
héa 2 enzyme CAT va GPx déu tang
dang ké so véi nhém ching (p < 0,01),
nguyén nhan do quéa trinh chiéu xa pha
hay DNA cua té bao tao nén rat nhiéu gbc
ty do (ROS). Cac gen ma hdéa nhirng
enzyme nay tang lén cho thdy co thé
dang phan (rng lai v&i viéc tang dot ngot
cac gbc tw do sau chiéu xa. Cac enzyme
CAT va GPx dwoc tébng hop sé tang
cwéong cac phan ng tw bao vé co thé dé
gidm thiéu tinh trang céng thang gay nén
b&i nbng dd ROS vuwot qua nguwdng can
bang [10].

O nhém IR + MEL, mtc dd biéu hién
gen ma hoa enzyme CAT va GPx tang
twong rng 1,89 va 1,5 1an so v&i nhém IR
(p < 0,05). Biéu nay cho thdy nanomelanin
c6 kha nang bao vé cac té bao gan théng
qua viéc 1am tang m&c do biéu hién gen
mé& hda cac enzyme cé vai tro khang oxy
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héa trong co thé chuét sau qué trinh
chiéu xa.

Trong nhirtng ndm gan day, vai trd cla
melanin dwoc nghién ciru & nhiéu khia
canh. C&c tiém nang cléa melanin nhw
kha nang khang oxy héa, chéng tan mau,
khang ung thw cé thé Gng dung trong
dwoc phdm [11]. Vai trd giam tinh trang
viém gan khi két hop véi hat nano vang 1a
mot tac dung khac ctia melanin [12].

Két qua nghién ctru ban dau da chi ra
nanomelanin cé kha nang lam giam tinh
trang viém gan va sy phat trién kich
thwéc khéi u sarcoma 180 trén mé hinh
chudt mang khéi ung thuw dwoc xa tri.
Tang m&c do biéu hién cta cac enzyme
CAT va GPx sau khi chiéu xa co6 thé 1a
mot trong nhirng ly do gilp cai thién tinh
trang viém gan & cac nhom chudt dwoc
diéu tri bang nanomelanin.
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KET LUAN

Nghién ctu bwdc dau thir nghiém kha
nang bao vé mé gan cua hat nanomelanin
kich thwée 80 - 200 nm trén mé hinh xa
ti ung thw & chudt nhat trang.
Nanomelanin mdc liéu 40 mg/kg thé trong
c6 tac dung gidm nhe mic dé tén thwong
cla cac té bao gan. Bong thoi, khi chuét
dwoc diéu tri bang nanomelanin gilp
phuc héi nhe men gan AST (p < 0,05) va
tdng mic dd biéu hién gen CAT, GPx
twong ng 1,89 va 1,5 lan trong cac té
bao mé gan.
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