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Panh gia 39 nhay cAm phong xa ciia té bao lympho
mau ngoal vi ngu'(n bang ky thuat phan tich sai hinh
nhiém sac thé do ton thwong phan tir DNA ¢ pha G2
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Tém tit:

Phuong phap xa tri bén canh tic dgng tiéu diét té bao ung thw, con anh hwéng khong chon loc dén cac té bao thuwong
xung quanh. K¥ thuit phan tich sai hinh nhiém sic thé do ton thwong phan tir DNA & pha G2 ciia chu trinh té bao
duoe ky vong ing dung dé danh gia do nhay cim phéng xa nhim ning cao hiéu qua diéu tri va an toan birc xa. Trong
nghién ciru nay, cic méu té bao lympho mau ngoai vi ngudi dwge nudi cy in vitro va chiéu xa biang ngudn phit tia
X v6i cac liéu 0,5; 1,05 2,0 va 4,0 Gy 6 thoi diém 69 gio' sau nudi ciy, khi té bao dang ¢ pha G2. Miu tiép tuc dwoc xir
1y v6i caffeine nong dd 4 mM, thu hoach té bao va tiéu ban hién vi dwoc phan tich dé xac dinh tin s sai hinh kiéu
nhiém sic tir & miu cé va khong xir Iy caffeine. P§ nhay caim phéng xa dwoc danh gia dua trén chi s6 IRS = (G2/
G2caffeine) x 100%. Két qua cho thiy phwong phap nay c6 tiém ning ing dung trong danh gi d9 nhay cim phéng
xa ¢4 nhan va trién vong danh gia cho cic bénh nhin ung thw truéc xa tri.

Tir khéa: caffeine, chu trinh té bao, diém kiém soat G2, dd nhay cim phéng xa ci nhan, sai hinh nhiém sic tir, xa tri.

Chi s6 phén loai: 3.2

Xa tri 1a mot trong nhimng phuong phép phd bién va
hiéu qua dé diéu tri ung thu. Myc dich cta xa tri 1a loai bo
toan bo té bao ung thu trong khéi u nguyén phat hodc mot
s6 hach di can nhat dinh, dong thoi giam thiéu ton thuong
cho cac té bao hodc mé lanh xung quanh. C6 2 chién lugc
dugc quan tdm nghién ctru nhdm nang cao hidu qua xa tri:
phat trién cac thiét bi xa tri tién tién va nghién ctru cac hiéu
mg sinh hoc thich hop ¢6 thé hd trg ca nhan hoa diéu tri
(personalized treatment) [1]. Cac k¥ thuat tién tién duoc st
dung trong xa tri chinh xac bao g6m xa tri diéu bién lidu
(IMRT) duéi su hd trg ciia k§ thuat hinh anh va s dung
cac chum hat proton hodc ion nang nhu carbon (particle
therapy) da gitp nang cao hiéu qua diéu tri cho bénh nhan.
Ngoai ra, viéc két hop gitra phuong phap xa tri tién tién va
danh gia cac hi¢u ung sinh hoc cling dugc ky vong mang lai
két qua tét hon trong didu tri ung thu. C6 nhiéu yéu té sinh
hoc c6 thé anh huong dén tinh khéng xa hay nhay xa cua té
bao khéi u, nhu do nhay cam cua té bao, kha nang stra sai
ton thuong phan tir DNA; kich thudc khbi u, moi truong
xung quanh khdi u (néng d6 oxy, nhiét d9...). Co dén 70%
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truong hop khéc biét vé do nhay cam phong xa 1am sang 1a
do yéu t6 di truyén [2, 3]. Nhirng yéu t6 nay déu lién quan
dén ca té bao khdi u va té bao binh thuong [4]. Nghién ciru
hiéu tmg tac dong in vitro ctia birc xa ion hoa & cap do té bao
nham danh gia mirc d6 ton thuong va kha nang stra sai phin
tir DNA cua té bao duoc ky vong s& mang lai mot phuong
phép tién lugng tinh nhay cam phong xa cho bénh nhan
trudce xa tri. Mot trong cac phuong phap phan tich dugc st
dung phé bién hién nay Ia phan tich sai hinh nhiém sic thé
(NST) do tén thwong phéan tir DNA & pha G2 ciia chu trinh
té bao (G2-assay). Phuong phap nay dugc danh gia 1a mot
phuong phap du doan dang tin cdy vé do nhay va c6 twong
quan tt khi dung dé nghién ciru & bénh nhan ung thu [5].

Hau hét cac nghién ciru d6 nhay cam phong xa té bao
déu thyc hién trén té bao lympho hodc nguyén bao sgi, trong
d6 té bao lympho ¢6 wu thé hon do quan thé té bao nay binh
thuong khong phan chia va luon ddng bo ¢ pha GO cua chu
trinh t& bao. Chu trinh phéan chia cua té bao binh thuong
qua cac pha GO-G1, S, G2 va M. Khi té bao bi chiéu xa &
pha GO, phan tir DNA c6 thé bi ton thwong dang chudi don
(single-strand break - SSB) hodc chudi d6i (double-strand
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Abstract:

Radiotherapy not only Kkills the cancer cells but also
non-selectively affects the surrounding normal cells. The
method for analysing chromosome aberrations induced
by DNA damage in G2 phase of the cell cycle is expected
to be used to assess the radiosensitivity for improving
treatment efficacy and radiation safety. In this study,
the human peripheral blood lymphocytes samples
were cultured in vitro and irradiated by X-ray sources
with the doses of 0.5; 1.0; 2.0; 4.0 Gy after 69 hours’
cultivation, when most of the lymphocyte cells were in
G2 phase. The samples were continued to be treated
with 4 mM caffeine, cells harvesting and scoring of
microscope slides for determining the chromatid break
frequency in the samples with and without caffeine
treatment. The radiosensitivity was evaluated by IRS =
(G2/G2caffeine) X 100%. The results exhibited that this
method has greatly potential application in assessing
individual radiosensitivity, especially for cancer patients
before radiation therapy.

Keywords: caffeine, cell cycle, chromosome aberrations,
G2 checkpoint, individual radiosensitivity, radiation
therapy.
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break - DSB). Trong d6, ton thuong SSB ¢6 thé dugc stra
sai d& dang nho co ché bét cap bo sung; ton thuong DSB
thi phtrc tap hon, néu khong dugc phuc hdi hodc phuc hdi
nhim s& hinh thanh cac sai hinh kiéu NST (manh, da tam...)
va ¢o thé quan sat dugc khi té bao & pha M. Khi té bao bi
chiéu xa ¢ pha G2, pha té bao d sinh tong hop va nhan doi
phan tir DNA nén ¢ pha nay chu yéu c6 ton thuong dang
DSB hinh thanh sai hinh kiéu dut gay nhidm séc tir (NSTUr)
¢6 thé quan st dugc khi té bao & pha M. Phén tich xac
dinh tan s sai hinh dang dut giy NSTir khi chiéu xa & pha
G2 cua chu trinh té bao (G2-assay) c6 thé danh gia duogc
d6 nhay cam phong xa cua té bao. Két qua nghién ctru cia
Poggioli va cong su (2010) [6] cho thay, nhom bénh nhin
ung thu vii nhay xa hon nhém dbi chimg va phuong phap
phan tich G2-CA-assay phil hgp dé phén tich do nhay cam
phong xa hon GO-assay. Tuy nhién, nhiéu nghién ciru ciing
chi ra sy khac biét vé do nhay cam phong xa trong nhom déi
tuong mac cac bénh ung thu va nhom dbi chimg khi nghién
ctru bang k¥ thuat nay. Diéu d6 theo nhitng phat hién ciia
Pantelias va Terzoudi (2011) [7], phan anh viéc bénh nhan
c6 mang dot bién hodc da hinh ¢ cac gen diéu hoa nhan
t6 cyclin-B/CDK1 va diém kiém soat G2 (G2-checkpoint)
gdy anh huong dén kha nang sira sai phan tir DNA. Khi
phan tir DNA bj ton thuong do chiéu xa ¢ pha G2 thi té bao
hoat hoa G2-checkpoint va tam dimg chu trinh dé té bao ¢
thoi gian huy dong cic nhan t6 sira sai DNA trude khi té
bao dén pha M. Nhu vay, khi G2-checkpoint hoat dong binh
thuong thi hi¢u qua stra sai DNA cao nén sai hinh NSTw co6
thé quan sat dugc ¢ pha M s& giam, do d6 khong phan anh
ding hi€u qua tac dong cua birc xa ion hoa. Trong khi do,
& nhoém bénh nhéan ung thu c6 mang gen dot bién lién quan
dén diéu hoa chu trinh t& bao nén biéu hién ciia nhitng gen
nay sé& tac dong dén G2-checkpoint ¢ cac mirc do khac nhau
lam cho sai hinh NSTu quan sat dugc ¢ pha M cling sé khac
biét gitra cac bénh nhan. Dé giai quyét van dé nay, Pantelias
va Terzoudi d b sung caffeine (4 mM) khi nuéi ciy dé té
bao khong dimg & G2-checkpoint, khi d6 nhiing tén thuong
DNA do buic xa ion hoa gdy ra ¢ pha G2 s€ khong dugc sua
sai & G2-checkpoint nén két qua phan tich sai hinh NSTw
& pha M s& phan 4nh ding tac dong cua birc xa ion hoa ddi
véi timg dbi tuong.

Bai bao nay trinh bay vé quy trinh ky thuat G2-assay va
két qua nghién ctru thir nghiém danh gia do nhay cam phong
xa d6i v&i nhom ngudi binh thuong, 1am tién dé cho nhitng
nghién ctru tiép theo trén ddi twong bénh nhan ung thu voi
ky vong nang cao hiéu qua ctia phuong phap xa tri.
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Déi tuong va phuong phap

10 miu té bao lympho méau ngoai vi ngudi binh thudng
(8 nit, 2 nam tir 24-52 tudi).

Phuong phép chiéu xa in vitro: mau mau duoc dung
trong céc lo thiy tinh trung tinh (thé tich 1 ml/lp) dé chiéu
xa. Chiéu xa in vitro bang ngudn phit tia X (200 kV) & cac
lidu 0,5; 1,0; 2,0; 4,0 Gy tai vi tri ¢ sudt liéu khoang 0.5
Gy/phut va dbi chimg khong chiéu xa.

Nuodi cdy té bao lympho ngoai vi toan phan: 0,6 ml
mau toan phan duoc nudi cdy trong 5.4 ml méi trudng
RPMI-1640 (Sigma Aldrich) ¢6 bd sung huyét thanh,
Phytohemaglutinin (Invitrogen), Kanamycine sulfate, u tai
diéu kién 37°C va 5% CO,. Sau 69 gio, tién hanh ly tam,
loai boé moi truong, chicu xa mau té bao voi cac lieu dugc
thiét ké nhu trén. Thé tich mdi mau té bao sau chiéu xa
duoc chia ddi, bd sung lai moi truong RPMI-1640 (Sigma
Aldrich), 1 phan khong xir 1y caffeine, 1 phan xt 1y caffeine
ndng d6 4 mM, 1 té bao & 37°C/5% CO, trong 20 phut, sau
d6 xur 1y Colcemid 1 gid trudce thu hoach. Thu hoach t€ bao
va lam tiéu ban hién vi nhuém Giemsa.

Phan tich tiéu ban hién vi: sir dung kinh hién vi AXIO
Imager Z2 két hgp phan mém Metafer 4.0 dé tu dong quét
va chup anh metaphase, phan tich xac dinh tan s sai hinh
NSTi trén hinh anh metaphase tir cac mau nudi cy.

Tinh chi s6 MI (Mitotic Index %):

S6 té bao nguyén phan
gnyenp x 100

MI (%) = —— -
S te bao nguyén phan + s6 nhan lympho
banhgiadonhaycamphongxa(Individualradiosensitivity
- IRS) thong qua chi s6: IRS = (G2/G2caffeine) x 100%.
Néu IRS<30%: khang xa; 30%<IRS<50%: binh thuong;
IRS>50%: nhay xa (Pantelias va Terzoudi, 2011).

Phuong phép xir 1y s lidu: sir dung phan mém Excel
phan tich théng ké va Sigmaplot 12.0 dé v& dd thi.

Két qua

Chi s6 phin bao Mitotic Index (MI %) - Ddnh gid khd
ning sinh truong ciia té bao

10 miu té bao lympho mau ngoai vi toan phan tir 10
nguoi khoe manh da dugce thu thap dé nudi cdy in vitro va
chiéu xa céac lidu 0; 0,5; 1,0; 2,0 va 4,0 Gy, sau d6 mdi miu
dugc chia 1am 2 phan, 1 phan xir Iy caffeine, 1 phan khong
xtr 1y caffeine. Chi s6 MI (%) ¢ mdi mau twong g dugc
thé hién trong bang 1.
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Bang 1. Chi sb Ml (%) ctia cac mau twong (’ng khong va c6 xtv ly
caffeine.

) L M%)

khing g g5 10 20 40 2:;21:: 05 L0 30 40
affine Gy 6 G G G G & G G G
Wl 419 021 015 01 014 Cl 240 128 130 043 025
w2 337020 016 014 02 € 260 L9 088 068 042
W3 12005 003 003 003 C3 120 026 020 007 007
w4 298 006 003 005 004 C4 132026 016 009 006
W5 239 007 004 006 007 C5 L2 030 042 010 012
W6 258 012 007 003 010 C6 106 051 037 012 010
w7 105 024 008 004 001 CT 036 016 01 003 002
W8 067 065 040 021 003 €8 044 023 019 035 00
W9 71046 005 003 006 9 155 074 051 030 0l
WI0 064 022 010 007 000 ClO 037 029 016 004 00l
mg 21023 001 008 007 Eﬁ;g 129 052 043 02 012
$D 091 007 006 005 007 SD 066 048 045 025 0,14

Chi s6 MI trung binh khi khong chiéu xa & cic mau
khong xir Iy caffeine 1a cao hon & cac mau c6 xu ly caffeine
(p=0,09). Con ddi voi mau chiéu xa thi nguogc lai, khi chiéu
xa liéu 0,5 va 1,0 Gy thi chi s6 MI trung binh ¢ cac mau cd
xtr 1y caffeine 1a cao hon & cidc miu khong xir 1y caffeine
(twong tng p=0,06 va p=0,03). Khi chiéu xa cac liéu 2,0
va 4,0 Gy thi chi s6 MI cang thap va & cic miu c6 xir ly
caffeine ciing c6 khuynh huéng cao hon & cdc mau khong
xu ly caffeine (hinh 1).
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Hinh 1. Sw khac biét chi s6 MI trung binh & cac méau c6 va khéng
dworc xtr ly caffeine khi chieu xa in vitro lieu 0,5-4,0 Gy.

Chi sé irc ché phan bao Mitotic Inhibition (MIn %)
- Danh gia mirc dp dap vng ciia G2-checkpoint ciia chu
trinh té bao voi birc xa ion hoa

Chi s6 MIn 14 hiéu s6 cta chi s6 MI & liéu 0 Gy v&i chi
s6 MI & mdi liéu chiéu twong g, dugc thé hién & bang 2.



Bang 2. Chi s6 Min (%) cta cac mau twong (rng khéng va cé xir
ly caffeine.

2 0, 0,
m.; g Min (%) i g M)
caffeine 30 L0Gy 206Gy 406Gy affeine 56y L0G 206Gy 406y
W1 3,98 4,04 408 4,05 Cl 1,12 1,10 1,97 2,15

w2 36 320 33 315 Q@ 141 195 201
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Ws 002 027 046 064 C8 020 025 009 04l
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Trung
binh

Trung

188 200 203 2,04 binh

0,77 0,86 1,07 1,17

SD 129 122 120 1,14 SD 049 0,51 0,66 0068

Chi s6 MIn trung binh & cic mau khong xir 1y caffeine
cao hon & cac mau co xir ly caffeine twong tng (p=0,0005).
D61 voi mau khong xur 1y caffeine, chi sé MIn trung binh
khong khac biét khi so sanh giita cac liéu chiéu xa khac
nhau. Di v6i miu c6 xir 1y caffeine, chi sé MIn trung binh
cang tang khi ting lidu chiéu, ching t6 mirc d6 dap tmg cia
G2-checkpoint cang ting, lam cho té bao cang bi tic ché
(hinh 2).
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22 - -0 Coxwrly caffeine

Py Py
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Hinh 2. Kha nang dap (ng cua té bao & cac mau c6 va khéng
dworc xtr ly caffeine khi chieu xa in vitro lieu 0,5-4,0 Gy.

Sai hinh dang dirt giiy NSTir do chiéu xa ion héa 6 pha
G2 cuia chu trinh té bao

Burc xa ion héa tac dong vao té bao dang & pha GO thi
dang ton thuong phan tor DNA chinh dugc tao ra la DSB, tir
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d6 hinh thanh cac sai hinh kiéu NST nhu manh NST, NST
da tam, NST vong. .., c6 thé quan sat duoc khi té bao ¢ pha
M. Trong khi d6, néu té bao bi chiéu xa & pha G2, khi ma té
bao di sinh tong hop va nhan doi phan tir DNA, nhiing ton
thuong dang DSB s& hinh thanh sai hinh kiéu dut gay NSTur
khi quan sat t& bao & pha M (hinh 3A). Ngoai ra, khi chiéu
xa voi liéu cao (4,0 Gy) thi xuét hién cac té bao c6 NST bi
dut gdy nghiém trong, c6 thé goi 1a cac “rough cell - té bao
hon logn” (hinh 3B).

Hinh 3A. Té bao c6 dit gay NSTlr. Hinh 3B. “Rough cell’.

S6 dut gdy NSTUr trung binh trong té bao cang tang khi
tang lidu chiéu va ¢ mau co xir 1y caffeine cao hon méiu
khong xr 1y caffeine. Khi chiéu xa liéu 4,0 Gy thi rough cell
chiém ty 1¢ cao trong sb té bao phan tich duoc, s6 liéu va dd
thi duoc thé hién & bang 3 va hinh 4.

Bang 3. S6 dirt gay NSTur va rough cell (%) clia cac mau twong
trng khong xtr ly caffeine va c6 xtr ly caffeine khi dworc chiéu xa.

thil:. g Dit gy NSTit/té bao i‘;l“z‘iz) v Dit giy NSTit/té bio i‘;l“(ﬁ,z ;
afeie 05 L0 20 40 alldne g5 19 20 40

@G G Gy Gy G G Gy Gy
Wi 135 191 539 8000 CI 305 605 1076 8400
) 130172 268 6W 34 466 64 6200
W3 L0258 1% 5 O 34 564 63 4386
Wi L6 24 25 M0 C4 412 698 880 7400
W5 126 250 241 €131 G5 408 848 764 8200
W6 154 314 5T 8600 C6 3000 674 1246 82,00
w7 LI6 303 458 6667 C7 3020700 1181 8421
W8 098 218 41 650 8 290 484 812 5200
W9 L0 14 270 7000 C9 358 446 778 700
Wio 145 14 216 760 CI0 43239 816 8600
gir;;g 129 22 3 0 glr;;g 360 588 883 7221
D 021 064 140 880 D 050 143 214 1485

9
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Hinh 4. Bién dong s6 dirt gay NST cla cac mau twong (g
khong xtr ly caffeine va cé xwr ly caffeine khi dwgrc chieu xa.

Chi s6 IRS (%) duoc xac dinh theo cong thirc IRS =
(G2/G2caffeine) x 100%, ket qua the hi¢n trong bang 4. Tat
ca cac mau dugc chiéu trong dai lieu 0,5-2,0 Gy da so co
30%<IRS<50% (hinh 5).

Bang 4. Chi s IRS (%) cac mau dworc chiéu trong dai liéu 0,5-2,0 Gy.

. IRS (%)
Mau
0,5 Gy 1,0 Gy 2,0 Gy
1 42,90 31,56 50,10
2 40,12 36,91 41,66
3 36,18 45,30 30,67
4 3932 34,69 28,93
5 30,88 29,48 31,59
6 41,62 46,59 4591
7 30,37 43,32 38,79
8 33,79 45,04 50,63
9 30,73 32,29 34,65
10 33,56 31,63 26,47
-
050Gy x
60 - =1 1,06y &
N 20 Gy z
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- 2
-]
40 £
o g
o 301 A H
o
20 4 3
o
y:
10 ¥4
0 L
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Hinh 5. Bién dong chi s6 IRS (%) cac mau dwoc chiéu trong dai
lieu 0,5-2,0 Gy.
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Chi s6 phan bao MI (%) phan anh kha nang sinh tmong
va phan chia cua té bao lympho dugc nudi cdy in vitro. O
loat mau khong chiéu xa, chi s6 MI (%) trung binh ctia cac
mau khong xir 1y caffeine (W) 1a cao hon cac mau c6 xir ly
caffeine (C). Piéu d6 cho thay caffeine 1a mot yéu t co thé
anh huong dén qua trinh té bao di vao pha M nén caffeine
dugc thém vao trong thoi gian ngén (20 phit). Con & loat
mau c6 chiéu xa, chi s6 MI (%) trung binh ctia cac miu C
lai cao hon & cic mau W va chi s nay cang giam khi ting
lidu chiéu. Chi s& MI (%) 14 s6 liéu dé tinh chi s6 MiIn (%),
qua do6 danh gia dugc kha nang dap ung ctia G2-checkpoint
trong chu trinh té bao v&i birc xa ion hoa. Trong nghién
clru nay, chi s6 MIn (%) trung binh & cic mau W 1a khong
khac nhau giita cac lidu chiéu, con & cac mau C thi chi sd
Min (%) trung binh tang khi tang lidu chiéu va chiing ciing
thap hon ¢ cac mau W. Qua day cho thdy murc do dap ung
khac nhau ctuia G2- checkpomt trong chu trinh té bao. O cac
mau W, khi dugc chiéu xa ¢ pha G2, gia tri MIn (%) cao
hon & cac mau C 1a do & té bao ngudi binh thuong khi bi
chiéu xa s& hoat héa cac diém checkpoint trong chu trinh té
bao, trong d6 ¢ diém G2-checkpoint. Trong diéu kién binh
thuong, G2-checkpoint hoat héa CDC25 c6 chitc nang tic
ché CDC2 va cho phép chu trinh té bao dién ra binh thuong.
Khi ¢6 tic nhan gy ton thuong phan tir DNA, dé hoat hoa
CHK1 bang ATM, Weel dugc phosphoryl héa nham tc ché
CDC25 1am cho khong két hop duoc véi CDC2, két qua 1a
chu trinh t& bao bi ding & G2 [1]. Té bao dimg & pha G2
dé thuc hién chirc nang sira sai cac ton thucrng O phén to
DNA, chi khi phan tt DNA dugc phuc hdi hoan toan thi té
bao madi tiép tuc di vao pha M dé tiép tuc dugc phan chia,
néu nhiing ton thuong DNA nghiém trong khong thé phuc
hoi duoc thi té bao di vao con duong chét theo chu trinh
(apoptosis - programmed cell death). Gia tri MIn (%) cao va
gia tri MI (%) thip ¢ cic mau W khi chiéu xa & pha G2 cho
thay té bao binh thuong dap tng cao vdi tac dong ciia b
xa ion hoa, chiing hoat héa cac co ché dé bao vé té bao, han
ché gay ton thuong cho té bao & thé hé sau. Con & cac miu
C, gia tri MIn (%) thap hon va c6 tang khi tang liéu chiéu
xa, dong thoi gia tri MI (%) ciing cao hon cac mau W, diéu
nay duoc giai thich 1a do caffeine 1a mot yéu t6 lam giam
kha nang hoat dong cua G2-checkpoint, lam cho cac té bao
bi ton thuong do birc xa & pha G2 tiép tuc di vao pha M dé
phan chia. Do d6, viéc st dung caffeine 1a mot yéu té dé tc
ché G2-checkpoint, gitip danh gia dugc kha nang dap tng
ctia té bao khi chiéu xa & pha G2, dong thoi phan tich mirc
d6 t6n thuong cua té bao véi chi thi sai hinh NSTir ¢6 thé
danh gia duoc d6 nhay cam phéng xa cuia té bao [7].

Phan tich t6i thiéu 100 metaphase d6i v6i mdi mau &
mdi liéu chiéu dé xac dinh sd lugng sai hinh NSTw. D6i
v6i cac mau khong chiéu xa, tan s6 sai hinh NSTir khong
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khéc biét so véi két qua nghién ciru vé sai hinh NSTir ngiu
nhién trong dan chiing ma phong thi nghiém da thuc hién
trude day [8]. Trong dai liéu 0,5-2,0 Gy, sé dit gdy NSTu
trung binh trong té bao cang ting khi ting liéu chiéu cho
thay kha ning gy ton thuong DSB ¢6 tuong quan véi lidu
luong bue xa. Khi chiéu xa lidu 4,0 Gy 14 liéu twong d6i cao
da gay ra nhig tén thuong nghiém trong cho té bao ma ¢
thé quan sat duoc dudi dang cac “rough cell” nén rat khé
dé dinh luong dugc s dut giy NSTu, ty 1& “rough cell” &
cdc mau W va C phan tich dugc la twong duong nhau. Nhu
vdy, dé nghién ctru d6 nhay cam phong xa & té bao lympho
mau ngoai vi thi dai liéu thich hop c6 thé sir dung 1a <2,0
Gy, trong d6 c6 thé xem xét st dung lidu 2,0 Gy vi muc lidu
nay ciing phu h(_yp véi licu SF, trong nghiép cuu ty I1¢ Vséng
sét in vitro c6 thé du doan dap ting ctia khoi u khi chicu xa
in vivo [2]. Khi chiéu xa cac miu véi liéu 0,5; 1,0 va 2,0
Gy khi té bao & pha G2 ta thay, s6 dut gdy NSTr trung binh
trong té bao & nhém mau C 1 cao hon & nhém mau W, diéu
nay ciing cho thdy kha niang dap ung ciia G2-checkpoint
véi bic xa. Véi nhém mau W, vi khong xtr 1y caffeine nén
G2-checkpoint van hoat dong véi chtrc nang dimg chu trinh
dé té bao sira chira, giam thiéu ton thuong DNA trude khi
chuyén qua pha M nén sb dut giy NSTu trung binh trong té
bao & nhém nay 1a thip hon. Vi nhom mau C, caffeine da
gdly trc ché G2-checkpoint nén té bao khong ding ¢ G2 dé
sira sai truéc khi dén pha M, do vay sb dirt gdy NSTir trung
binh trong té bao ¢ nhoém nay cao hon. Dé han ché khac biét
lién quan dén sy diéu hoa chu trinh té bao & G2-checkpoint,
chi s6 IRS (%) da dugc st dung [7]. 10 miu dugc chiéu
trong dai lidu 0,5-2,0 Gy thi da s6 c6 30%=<IRS<50%, cho
thiy d6 nhay cam phong xa nam trong khoang binh thudng.
Dé danh gia 6 nhay cam phong xa dua vao chi s6 IRS (%),
Pantelias va Terzoudi [7] dd nghién ctru nhom ddi twong
gdm 78 nguoi binh thuong va 6 bénh nhan AT (Ataxia
Telangiectasia), trong d6 bénh nhan AT la dbi tuong mat
kha nang diéu hoa dirng chu trinh té bao ¢ pha G2 khi c6 tac
dong cta buc xa ion héa. Chi s IRS (%) clia nhom ngudi
binh thudng tuan theo ludt phan b chuan véi gia tri trung
binh MV=40,1% va d¢ léch chudn SD=9,8%. Dua trén cac
gia tri nay, do nhay cam phong xa cd nhan dugc phan loai
gém IRS < MV — SD la khang xa, IRS > MV + SD 1a nhay
xa va MV — SD < IRS <MV + SD la binh thuong. Véi
cach phan loai nhu vay, nghién ctru da chi ra trong nhom
nguoi binh thuong ¢ 6/78 nguodi nhay xa (IRS>50%), 8/78
nguoi khang xa (IRS<30%) va 64/78 nguoi binh thuong
(30%<IRS<50%), trong khi do tit ca 6 bénh nhan AT déu
¢6 IRS>70% thé hién rat nhay xa. Trong nhom ngudi binh
thuong ma ching t6i nghién ctru thi két qua cho thay do
nhay cam phéng xa cling & muic binh thuong, phu hop véi
su phan loai nhu trén. Nghién ctru tiép theo s€ thuc hién trén
dbi twgng bénh nhan ung thu, dién hinh 1a bénh nhan ung
thu va trude xa tri nhdm danh gia do nhay cam phdng xa,
gilip nang cao hi¢u qua diéu tri cho bénh nhén.

TAP CHI

HOA HOC |,
ONG NGHE | IEf Nam 62(7) 7.2020

Khoa hoc Y - Duoc n——

K§ thuat phan tich sai hinh NST do btic xa ion hoa lam
ton thuong phan tir DNA ¢ pha G2 cua chu trinh té bao két
hop v6i xir 1y caffeine 1a ky thuat tiém ning sir dung dé
danh gia do nhay cam phong xa ndi tai cla té bao. M& rong
ung dung k¥ thuat nay noi riéng va cac ky thuat phan tich
té bao noi chung 1a can thiét dé phat trién cac cong cuy thich
hop nhdm danh gia, du doan d6 nhay cam phong xa, qua dé
nang cao dugc hiéu qua trong chién lugc ca nhan héa diéu
tri cho bénh nhan.

LO1 CAM ON

Nhém nghién ciru chan thanh cam on sy hd tro clia cac
dé)ng nghiép trong qua trinh thyc hién cac thi nghiém tai
Vién Nghién ctru Hat nhan. Nghién ctru nay dugc thyc hién
tlr sy ho trg kinh phi ciia B Khoa hoc va Cong nghé.
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