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Abstract: Mitochondrial dysfunction, caused by large-scale deletion mutations, can lead to
impaired function of the mitochondrial respiratory chain, reduced ATP production, and severe
effects on most energy-consuming organs, such as neurons, and can induce seizures in epilepsy.
Carbamazepine (CBZ), the first-line drug used in the treatment of epilepsy, can be harmful to
mitochondria, and its side effects may be related to mitochondrial dysfunction. In this study,
mitochondrial DNA (mtDNA) large-scale deletions were identified in 65 CBZ-treated patients
with epilepsy, including 32 patients with CBZ-induced hypersensitivity and 33 with
CBZ tolerance. Using the PCR method, mtDNA large-scale deletions were identified in 21/65
epilepsy patients (32.31%), including 9/32 CBZ-hypersensitivity patients (28.13%) and 12/33
CBZ-tolerance patients (36.36%). However, this difference was not statistically significant. The
“common deletion” of 4977 bp was the most prevalent deletion. Remarkably, the new deletion of
4876 bp in a CBZ-tolerance patient was reported for the first time. Quantitative PCR analysis
showed that the level of mtDNA large-scale deletion was significantly lower in the
hypersensitivity group than in the tolerance group (p < 0.05). Besides, analysis of the association
between the level of mtDNA large-scale deletion and mtDNA copy number with the clinical
features of CBZ hypersensitivity patients showed no relationship with age and severity of skin
lesions (p > 0.05). However, there was a statistically significant association between the level of
MtDNA large-scale deletions and sex (p < 0.01). Further studies are needed to evaluate the role of
mMtDNA large-scale deletions in epilepsy and their association with antiepileptic drugs.
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Mat doan 16n cﬁa‘DNA ty thé & bénh nhan dong kinh
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Tém tit: RSi loan chirc ning ty thé, gy ra boi cac dot bién mat doan 16m, c6 thé din t6i suy giam
chirc ning ciia chudi ho hip ty thé, giam san sinh ATP, anh huong manh dén by phan can nhiéu
ning luong nhu cac t& bao than kinh va gdy ra cic con co gidt trong bénh dong kinh.
Carbamazepine (CBZ) 1a thudc hang dau dugc sir dung trong diéu tri dong kinh, tuy nhién tac
dung phu cua thuc di duge bao cao co lién quan dén rdi loan chirc ning cua ty thé. Trong nghién
clru ndy, cac mat doan 16n cia DNA ty thé (mtDNA) duoc xac dinh & 65 bénh nhan dong kinh
duoc diéu tri bang carbamazepine trong d6 c6 32 bénh nhan di tng va 33 bénh nhan dung nap véi
thudc. Str dung phuong phap PCR di xac dinh duoc 21/65 bénh nhan dong kinh c¢6 mat doan 16n
(chiém 32,31%), trong d6 c6 9/32 bénh nhan (chiém 28,13%) thuéc nhéom di tng véi CBZ va
12/33 bénh nhén (chiém 36,36%) thuéc nhom dung nap. Tuy nhién, su khac biét nay khong c¢é y
nghia théng ké (p > 0,05). Cac mét doan 16n déu thudc loai mat doan phé bién 4977 bp, dac biét,
méat doan md&i 4876 bp dugc tim théy & mot bénh nhan dong kinh dung nap véi CBZ chua dugc
cong b trong cac ‘nghién ctru truge ddy. Phan tich PCR dinh luong cho thiy muc do mat doan 16n
& nhom di tmg thap hon c6 y nghia thong ké so v6i nhom dung nap (p < 0,05). Phén tich mdi lién
quan gitra mirc 46 mat doan 16n va s0 ban sao mtDNA vdi cac dédc dlem lam sang cua bénh nhan di
g v6i CBZ cho thay khong c6 mbi lién quan voi do tudi va mire do ton thuong da ning hodc nhe
(p > 0,05), tuy nhién, c6 lién quan cé y nghia théng ké vé mirc d6 mat doan 16n véi gidi tinh
(p < 0,01). Cac nghién ciru tiép theo can dugc thuc hién dé dénh gia vai trd cua mét doan 1on
mtDNA trong bénh dong kinh va méi lién quan téi cac thudc chdng dong kinh.

Tir khoa: Carbamazepine, bénh dong kinh, mtDNA, mét doan 16n mtDNA.
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1. Mé diu

Pong kinh 1a mot trong nhitng bénh than
kinh phé bién nhat, anh huong dén gan 50 triéu
nguoi & moi lra tudi trén toan thé gigi. Udc
tinh ti 1& méc dong kinh 1a tr 50,4 dén 81,7 trén
100.000 ngudi mdi nam [1, 2]. Carbamazepine
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(CBZ) la thuéc hang dau trong diéu tri bénh
dong kinh va co hiéu qua trong diéu tri con
déng kinh cuc bd va con co cing co giat. CBZ
c6 tac dung lam 6n dinh mang than kinh bi qua
kich thich, tc ché su phong dién cua té bao than
kinh lap di lap lai va lam giam sy lan truyén cac
xung dong kich thich qua synap théng qua doéng
ma kénh natri theo dién thé [3]. Mic du vay, tac
dung phu cta CBZ duogc cho la gay ddc cho ty
thé, (rc ché hoat dong ctia ATPase ¢ lidu lugng
thap, giam san xuat ATP va ho hép ty thé, giam
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dién thé mang va c6 thé tic dong dén qua trinh
phosphoryl hoa oxy hoa (OXPHOS) cua ty
thé,... [4, 5]. Do ATP rat can thiét cho su hung
phén va ton tai ciia cac té bao than kinh nén rdi
loan chirc ning cua ty thé lai co thé gay ra dong
kinh [6].

Ngay cang c6 nhiéu bang chimg cho thiy
1di loan chirc ning ty thé 1a mot trong nhiing
nguyén nhan gy doc tinh cua thudc [7, 8]. Suy
giam chuc nang ty thé co thé gy ra cac dot
bién ciia DNA ty thé (mtDNA), bao gdm céc
dot bién diém, dot bién mét doan va/hodc bién
ddi s6 ban sao cua ty thé... Khi cac dot bién nay
vuot qua mot ngudng nhét dinh thi sé tao ra cac
té bao than kinh bi (¢ ché boi hé thdng
OXPHOS bi suy gidm, va do do géy co giat [6].

Céac mat doan 16n ctia mtDNA, phé bién 1a
mét doan c6 kich thuge 4977 bp, 1a dang mét
doan thuong gip trong hé gen ty thé. Mat doan
4977 bp (AMtDNA®'") x4y ra gifta hai trinh tw
lap 13 nucleotide & vi tri 84708482 va 13447 -
13459 trén mtDNA va x6a bo mét vung 16n co
kich thudc 4977 bp chira 5 gen ma hoa cho cac
phan tir tRNA (tRNA®Y, tRNAAY, tRNAHS,
tRNAS va tRNAY) va 7 gen méa hoa cho cac
tiéu don vi ctia phire hé phic hé I (ND3, ND4,
NDAL va mot phan ctia ND5), phirc hé IV (COX
I11) va phitc hé V (ATP6 va mdt phan cua
ATP8) [9]. Pot bién nay tao ra phan tir mtDNA
nho hon binh thudng nhung van c6 thé sao chép
duoc va duoc tich lliy theo thoi gian ¢ cac mo
sau nguyén phan vai ti 1€ khac nhau [10]. Cac
mat doan nay thuong & dang di té bao chit va
muc dd mét doan duoc cho 1a khoang trén 50%
thi c6 anh huong dén chirc nang cia chudi ho
hép ty thé [11]. Mat doan 16n c6 thé gay ra roi
loan chirc ning ty thé nghiém trong do cac gen
bi mat c6 vai tro quan trong trong qua trinh
phosphoryl héa oxy héa va do d6, lam giam kha
ning hoat dong cua toan ty thé. Mic du vay,
chua c6 nhiéu nghién ciru vé vai tro ctia cac mat
doan 16n cia mtDNA dbi voi cac bénh nhan
dong kinh.

Do do, trong nghién ciru ndy, chung toi tién
hanh xac dinh cac mat doan lén va mac d6 mat
doan 16n cia mtDNA ciing nhu sy thay doi s6
ban sao mtDNA ¢& cac bénh nhan dong kinh
dugc diéu tri bang CBZ nham tim hiéu médi lién

quan gitta mat doan nay v6i kha ndng dap tng
thudc va véi mot s dac diém 1am sang cua
bénh nhan dong kinh dugc diéu tri bing CBZ ¢
Viét Nam.

2. Vit liéu va phwong phap nghién ciru
2.1. Vit liéu

Mau nghién ctru gdm mau méu cua 65 bénh
nhan dong kinh dugc diéu tri bang CBZ, dugc
chia thanh 2 nhém: 32 bénh nhan di ung vai
CBZ va 33 bénh nhan dung nap véi CBZ. Mau
nghién ctu do Bénh vién Pa khoa Tam Anh,
Ha Noi cung cip bao gém 2 ml mau tinh mach
ctia mdi bénh nhan kém theo mot sé dic diém
lam sang nhu d6 tudi, gidi tinh, lidu dung thubc
CBZ (mg/ngay), thoi gian di wng va tinh trang
di ung hay dung nap thudc. Bénh nhan duoc
dua vao nghién ctru phai théa man du céc tiéu
chuan sau: i) Bénh nhan duoc kham va chan
doan méc bénh dong kinh; ii) C6 chi dinh diéu
tri CBZ; iii) Bénh nhan dung thubc CBZ dudi 3
thang va c6 biéu hién di ung (bénh nhan nhém
di wng véi CBZ) hoac trén 3 thang va khong c6
biéu hién di ung (bénh nhan nhoém dung nap);
iv) Hién tai khong ding cac thuéc ¢ nguy co di
g cao. Tiéu chuan loai trir: i) Bénh nhan cé
tinh trang di trng trén 1&m sang truéc khi dung
thudc hoic tinh trang di (ng xuit hién trong
vong 24 gio sau khi sir dung thudc; i) Phu nit
dang mang thai; iii) Bénh nhan khong du xét
nghiém can thiét cho nghién ctu; iv) Bénh nhan
tir chdi tham gia nghién ctru. Thong tin chi tiét
vé cac dic diém bénh hoc cua dbi tegng nghién
ctru da duoc mé ta trong cong bb cua nhom
nghién ctru trén ciing ddi tugng bénh nhan [12].

Bénh nhan tham gia lay mau da duoc biét
vé muc dich nghién ctu va déng y chap thuan
cho mau. Nghién ciu duoc phé duyét bai Hoi
ddng dao dirc trong nghién cttu Y Sinh hoc cua
Truong Pai hoc Y Ha Noi, md s6 118/GCN-
HDDDNCYSH-DHYHN ngay 8/7/2020. Miu
mau duoc dung trong dng chéng déng va bao
quan & tu -25 °C cho dén khi phan tich.

2.2. Phuong phap

Tach chiét va tinh sach DNA tong s6 tir
mau toan phan.
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DNA tong sé duoc tach chiét tir mau méu
str dung kit G-Spin™ Total DNA Extraction Kit
(iNtRON, Han Qudc) theo hudng dan cua nha
san xuat. Nong d6 DNA tong s dugc dinh
lwong bang cach do mat do hap thy &nh sang to
ngoai cua acid nucleic ¢ budc séng 260 nm
(Az0) str dung may NanoDrop 2000c (Thermo
Scientific, My) va dién di trén gel agarose 1%.
Do tinh sach ciia DNA tach chiét duoc xac dinh
bang ty s6 Azeo/Azso trong khoang tir 1,8 - 2,0.
DNA tong s6 duoc bao quan & -20 °C cho dén
khi str dung.

Xac dinh mat doan Ion caa mtDNA bang
phuong phap PCR.

Cac mat doan I6n mtDNA dugce xac dinh
bang phuong phap PCR 16ng nhu da duoc cong
b trong cac nghién ctu trude day cua ching
t6i [13, 14]. Phan wng PCR vdi cac cap moi
gém 1,25 pl 10X PCR Buffer, 1,25 pl dNTP,
0,125 pl enzyme i-StarTaq DNA Polymerase
(5 u/pl) (INtRON, Han Quéc), 0,25 pl mi mdi
(0,2 uM), DNA khudn (2 ng/ul) va bd sung
H,O cho dat thé tich phan ¢ng 12,5 pl. San
phim PCR duoc dién di kiém tra trén
gel agarose va chup anh trén may GelDoc
(Bio-Rad, My).

Tinh sach va giai trinh tu DNA.

San pham PCR c6 mat doan l6n duoc tinh
sach bang kit MEGAquick-spin™  Plus
(iNtRON, Han Quéc) theo quy trinh cua nha
san xuit. Mrc do tinh sach cia DNA duoc
kiém tra bang dién di trén gel agarose 1% va gia
tri AzeolAzgo dugc xac dinh trén may Nano Drop
2000c (Thermo Scientific, My). San phiam sau
khi tinh sach dat tiéu chuan duoc st dung dé
giai trinh tu.

Xac dinh mirc d6 mat doan 16n va sé ban
sa0 MtDNA bing PCR dinh luong.

Phuong phap PCR dinh lugng (QPCR) xac
dinh su c6 mat cua gen HBB (dai dién cho DNA
nhan), gen ND1 nam trong ving it xay ra mat
doan (dai dién cho mtDNA) va gen ND4 nam
trong ving hay xay ra mat doan ciia mtDNA
[15, 16]. C4c cap mdi dic hiéu cho gen HBB,
ND1 va ND4 duogc thiét ké dua vao trinh tu
chuan caa gen HBB (ma sé NG_000007.3) va
ADN ty thé (md sb NC_012920.1) trén

NCBI. Trinh ty cta cac cip mdi (5'—3)
dugc sr dung géom: HBB (104 bp): moi
xubi GGAGAAGTCTGCCGTTACTG va moéi
ngugc CCTTAAACCTGTCTTGTAACCT; ND1
(115 bp): mdi xudi AGTGGCTCCTTTSSCCTCTC
va mdi nguoc GGTTGGTCTCTGCTAGTGTG;
ND4 (128 bp): moi xubi CCTATTTAGCTTCCCCAA
va mdi nguot GTGATAGTGGTTCACTGGATAAGT.

Thanh phan phan ang qPCR bao gom: 5 pl
iTag™ Universal SYBR® Green Super mix
(BioRad, M¥); 0,2 ul mdi méi (0,2 uM); 50 ng
DNA tong s va H,O trong téng thé tich 10 pl
phan ng. Hon hop phan tng duoc tron déu va
PCR dinh lugng dugc thuc hién trén may
Applied Biosystems™ 7500 Real-Time PCR
(Thermo Scientific, My). Chu trinh nhiét gom
95 °C trong 3 phat, 40 chu ky (95 °C trong
5 giay; 60 °C trong 30 gidy). Cuong d6 tin hiéu
huynh quang dugc ghi nhan trong mot gidy sau
khi két thic mot chu ky, cac gia tri chu ky
ngudng (Cy) cua mau nghién ciru duoc ghi nhan
sau khi két thiic qua trinh chay PCR.

Dua trén cé4c gié tri C; cuia mau nghién cau,
s6 ban sa0 mtDNA duogc tinh toan theo cong
thire 22 trong d6 AC: 1a hiéu sb giira Ct cua
gen HBB va Ct cua gen ND1 [17, 18].

Mac do mét doan 16n mtDNA dugc tinh
toan theo cong thirc: D = (1 - Rnpanpi) X 100%,
trong do gié tri Rnpanpi dugc tinh béng 2(CtNDI -
Ct ND4) [15, 19].

Phan tich dir liéu va xir Iy thong ké: cac sd
liéu dugc xir 1y va phéan tich bang phan mém
Excel va phin mém GraphPad (phién ban 9.0.2)
theo cac kiém dinh théng ké thuong ding.
Kiém tra phan b6 cua dir liéu bang phép kiém
dinh Kolmogorov-Smirnov. Bdi véi cac bién
dinh luong tuén theo phan phéi chuin, so sanh
thdng ké dugc thuc hién bang kiém dinh T-test.
Dbi véi cac bién dinh luong doc 1ap va khong
tuan theo phan phéi chuan, kiém dinh Mann-
Whitney U test duoc sir dung. Ddi v6i cac bién
dinh tinh, so sanh théng ké duoc thuc hién bang
kiém dinh x2 hodc kiém dinh Fisher’s Exact test
trong trudng hop ¢& mau nho. Gid tri p < 0,05
duogc cho 1a khac biét co y nghia théng ké.



38 N. T. T. Linh et al. / VNU Journal of Science: Natural Sciences and Technology, Vol. 40, No. 1 (2024) 34-44

3. Két qua
3.1. Cdc mat doan Iém ciia mtDNA

Mit doan 16n trong hé gen ty thé duoc xac
dinh dua trén phan Gng nhan ban doan gen ND1
(Cép m61 Fmiona VA RmtDNA) c6 kich thuédce
433 bp dai dién cho ving khong mét doan, doan
gen ND3 (cap moi Fioses Va Rlosgg) cé kich
thudc 246 bp thudc ving co mét doan va doan
DNA nam ngoai cac trinh ty lip 13 bp (ngoai
ving mét doan 16n) biang phan tmg PCR long
(Hinh 1A). Trong d6, cap mdi 4977-1 (Fagr71 VA

Rag77-1
X
Ragr7.2
\

— A

mtDNA

Mét dogn
4977bp
8 JRue 300 bp
’
Fio308

— " Fagrr2
e Tt 1p 13 bp. Fagrz1

A.

Rag77.1, nhan ban doan DNA c¢6 kich thudc
496 bp) dugc thiét ké nam phu bén ngoai cap mdi
4977-2 (F4977.2 va Rug772, nhan ban doan DNA co
kich thudc 381 bp) nham phat hién cac mét doan
16n mtDNA. Két qua 1 néu ban sao mtDNA co
mét doan 4977 bp thi sau PCR vong 2 chi thu
duoc san phim PCR c6 kich thuéc 381 bp. Néu
mtDNA ¢6 cac mit doan 16n khéc thi doan DNA
duoc nhan lén co kich thudc 16n hon hoac nhé
hon 381 bp. Nguoc lai, néu khong c6 mat doan
16n cia mtDNA trong mau nghién ctu thi s&
khong thu duoc san pham PCR 16ng.

1 23 4 56 7

Hinh 1. Vi tri cic mdi dung trong phan tng PCR 16ng phat hién sy c6 mit ciia mat doan 16n mtDNA (A)
va anh dién di san pham PCR xéc dinh mat doan 16n ciia mtDNA trén gel agarose 1,7% (B). Giéng 1: d6i chimg
am (H20). Gleng 2: thang chuin DNA 100 bp. Giéng 3: san phdm PCR nhan gen ND1 ¢6 kich thude ~ 433 bp.
Giéng 4: san pham PCR nhén gen ND3 ¢6 kich thuge ~ 246 bp. Giéng 5, 7: san phim PCR
v6i kich thude ~ 381 bp. Giéng 6: san pham PCR vdi kich thudc 16n hon 381 bp.

Két qua dién di san pham PCR xéc dinh cac
mat doan 16n cua ty thé (Hinh 1B) cho thiy tat
ca cac mau déu thu duge cac bang DNA dac
hi€u, cé kich thudc 433 bp (dai dién cho gen
ND1) va 246 bp (dai dién cho gen ND3). Diéu
nay cho thiy di nhan ban thanh céng mtDNA
trong cac mau nghién ctru va xac dinh dugc cac
ban sao mtDNA khéng c¢6 mat doan 16n. Bén
canh d6, két qua ciing cho thidy dd nhan ban
duoc cac doan DNA c¢o6 kich thude 381 bp,
tuong tng v4i mét doan 4977 bp, va cac doan
DNA c6 kich thude khac 381 bp, twong tng voi
cac mat doan 16n khac xut hién trong cac mau
nghién ctru. Phan tich cho thiy c6 21/65 bénh
nhian dong kinh c6 mat doan 16n mtDNA
(chiém 32,31%), trong d6 c6 9/32 bénh nhan
(chiém 28,13%) thudc nhoém di tmg va 12/33
bénh nhan (chiém 36,36%) thuéc nhém dung
nap. Tuy nhién, sy khac biét nay khong co y
nghia thong ké véi p > 0,05.

Trong nhém di img, mit doan 16n duoc tim
thiy voi 1/8 truong hop di ing ning (SIS/TEN)
va 8/24 truong hop di tng nhe (ban dé toan
than). Cac mau c6 mat doan 16n da dugc giai
trinh tw dé x4c dinh chinh xéc kich thuéc doan
DNA bi mit. Phan tich két qua giai trinh ty
bang chuong trinh BLAST va Bioedit di xac
dinh duoc 20 mau c6 mat doan véi kich thude
4977 bp nam giita 2 ving trinh ty cia mtDNA,
tai vi tri 84708482 va 1344743459 tuong
ung voi hai doan trinh tg Idp 13 bp
(ACCTCCCTCACCA, vung khung do, Hinh 2A).

Pang chu ¥ 1a két qua phén tich di phat hién
thdy 01 mau c6 mét doan 16n véi kich thudc
4876 bp (nho hon so v&i dang mat doan phé bién
4977 bp) tai vi tri nucleotide tir 8365 dén 13240
clia trinh ty mtDNA. Pic biét, mat doan nay
khong nam giita 2 trinh tu 13p 13 nucleotide va 1a
mét doan m&i, chua thiy duoc céng bd trong cac
nghién ctru trude day (Hinh 2B).
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H]nh 2. Két qua phan tich trinh ty cac mau nghién ctru béng chuong trinh BLAST va phan mém BioEdit.
A: mat doan 4977 bp nam gitra 2 doan trinh ty 1ap 13 bp. B: mat doan 4876 bp khong chira cac doan trinh tu lap.

3.2. Mikc dé mat doan Ién ciia mtDNA

Mirc d6 bién ddi cao hay thip cua cac dot
bién mtDNA 1a yéu t6 quan trong trong danh
gia vai tro ciia chung lién quan dén chirc ning
cta ty thé. Khi sd ban sao dot bién vuot qua
mot ngudng nhat dinh thi s& biéu hién ra lam
sang. Trong nghién ctru nay, mic d6 méat doan
16n cia mtDNA dugc xac dinh bang phuong
phap qPCR dua trén sy c6 mat cua gen ND1
thudc ving it xay ra mat doan va gen ND4
thudc ving thudng xuyén xay ra mat doan. C4c
mau nghién ctru dugce dua vé ndng do ~50 ng/pl
va phan tmg qPCR duoc thuc hién véi cac nong
dd khac nhau: mau khong pha loing, mau pha
logng 10 an va 100 Ian tr nong do ban dau. Keét

82,93°C
80,78°C ! 84 18°C

|
T
-
k] 1\
|
1
1
1

Derivative Reporter (-Rn)

740 760 780 800 820 840 850 880 900

Temperature (°C)

A.

qua thu duwoc ndong d6 DNA téi uu cho phan
ung qPCR 1a 5 ng/pl.

Phan tich duong cong dinh chay va két qua
dién di san pham qPCR giap danh gia tinh
dac hiéu cua phan ung qPCR (khong c6 san
pham phu). Trong d6, dudong biéu dién nhiét do
nong chay ctia doan gen ND1, ND4 va HBB chi
cho mot dinh duy nhat 1a 80,78 °C; 82,93 °C va
84,18 °C tuong ung (Hinh 3A). Bén canh do,
két qua dién di cac san pham qPCR trén gel
agarose 2% ciing cho thdy cac bing thu duoc
sang rd nét, dac hiéu va ding vai kich thudce tinh
toan. Diéu nay cho thay phan mg nhan ban thanh
cong, khong ¢ san pham phu va cac mdi bat cap
dac hiéu véi gen dich quan tdm (Hinh 3B).

123456 7M

500 bp

128 bp
115 bp
104 bp

Hinh 3. Buong biéu dién nhiét do nong chay san pham khuéch dai bang qPCR cua cac gen ND1, ND4 va HBB
(theo thir tu tir trai sang phai) (A) va két qua dién di san pham qPCR trén gel agarose 2% (B) trong do: Gleng I:
do6i chimg 4m (nudc); Giéng 2, 5: san pham khuéch dai gen HBB c6 kich thudc 104 bp; Giéng 3, 6: san pham
khuéch dai gen ND4 c6 kich thudc 128 bp; Giéng 4, 7: san pham khuéch dai gen ND1 ¢6 kich thuorc 115 bp.
M: Thang chuén DNA 100 bp.
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Mic d6 mat doan 1én cia mtDNA trong 65
mau nghién ctru duoc tinh toan dua trén cac gia
trj Ct thu duoc va duge xu ly, phan tich thong
ké. Kiém dinh phan bé dir liéu bang phép kiém
dinh Kolmogorov-Smirnov cho thdy dir liéu
khong tuan theo phan phdi chuin, do d6 kiém
dinh phi tham s6 duoc su dung dé danh gia su
khac biét va dugc bicu dién bang trung vi kém
theo khoang tir phan vi 25% - 75%. Két qua cho
théy gia tri trung vi muc do mét doan ctiia nhom
di ung 1a 43,56%, thiap hon ding ké so véi

nhom dung nap (49,13%) (p = 0,0157) (Bang 1).
Bén canh d6, két qua xac dinh sd ban sao
mtDNA (dugc tinh toan dya trén gia tri C; cia
gen HBB va gen ND1) cia nhém di ung va
dung nap tuong ung bang 77,24% va 63,12%,
tuy nhién, sy khac biét gitra ching khong co y
nghia théng ké. Phan tich hé sO tuong quan
Spearman cho thay khong co m01 tuong quan
gitra muc do mét doan 16n va sb ban sao DNA
ty thé trén ca nhom bénh nhan di tmg va dung
nap (Bang 1).

Bang 1. Mitc d6 mit doan 16n, s6 ban sao mtDNA va tuong quan giira ching trong 2 nhém nghién ciru

Me (25% - 75%)

Dic diém Nhom di tmg (n = 32) Nhom dung nap (n = 33) p*
Mirc d6 mat doan 16
e €0 mat coan ‘on 43,56 (0,000 — 51,29) 49,30 (31,89 — 68,10) 0,0157
Me (25% - 75%)
S4 ban sao
77,24 (42,64 - 104,3) 63,12 (23,05 - 117,2) 0,2885

Tuong quan gitra mirc 46 mat doan 16n va sb ban sao mtDNA

s -0,1488

-0,3190

p** 0,4165

0,0704

Ghi ch: *: p nhn duoc tir kiém dinh Mann-Whitney U test,
**: p nhan duogc tir phan tich tuong quan gitra 2 bién, Is: hé sO twong quan Spearman.

Phan tich méi lién quan véi mot sb dic
diém 1am sang cua bénh nhan dong kinh co6
phan tmg di tmg véi CBZ cho thay mirc d6 mat
doan 16n va s6 ban sao mtDNA khong lién quan
v6i d6 tudi va mirc do di Gmg (ton thwong da

nang hoac nhe) (p > 0,05). Tuy nhién, muc do
mat doan co lién quan véi gidi tinh, cu thé 1a
muc d6 mat doan 1én duge théy cao hon & nam
gidi so voi nit gidi (p = 0,0067) (Bang 2).

Bang 2. Méi lién quan gitra mirc d6 mat doan 16n va sb ban sao mtDNA
voi cac dac diém lam sang cua bénh nhan dong kinh di tng v6i CBZ

Dic diém Sé lugng mau Muc d6 mét doan 0 S6 ban sao 0
(n, %) (Me, 25%-75%) (Me, 25%-75%)
Tuoi
<50 22 (68,75%) 40,26 (0,00 - 50,45) 0,0777 | 65,83 (38,76 - 105,20) 0,6527
>50 10 (31,25%) 50,34 (33,39 - 55,98) 93,28 (45,69 - 106,9)
Giéi tinh
Nam 17 (53,13%) 48,24 (42,08 - 53,49) 0,0067 | 48,84 (32,56 - 104,0) | 0,0806
Nz 15 (46,88%) 0,000 (0,000 - 50,35) 99,73 (67,65 - 104,7)
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Mirc d6 ton thuong da

Ban do toan

0,
than 25 (78,13%)

43,36 (0,000 - 50,89)

0,4077 | 86,82 (44,65-111,2) | 0,4958

SJSITEN 7 (21,86%)

47,15 (0,000 - 59,67)

48,84 (37,27- 101,0)

Ghi chi: cac s6 lidu duoc biéu dién bépg trung vi (Me) va khoang tr phan vi 25% - 75%.
p nhan dugc tir kiém dinh Mann-Whitney U test.

4. Théao luan

Pong kinh 1 mot bénh lién quan dén rdi
loan than kinh da dang vé& cin nguyén va lam
sang va duoc ddc trung boi cac con co gidt.
Theo quan diém truyen thong, co giat duogc cho
la két qua cua sy mat can bang gura cac hoat
dong than kinh hung phin va @c ché va duoc
cho 1a gay ra boi cac dot bién cua 169 gen, tac
dong tryc tiép dén chic ning cua ty thé
[20, 21]. Piéu nay dugc cho 1a phu hop khi xem
xét vai tro quan trong cua ty thé trong qua trinh
phosphoryl hoa oxi hoa tao ra ATP can thiét
cho qua trinh kich hoat dién thé hoat - dong binh
thuong va truyén qua_synap cua té bao than
kinh, tong hop chat dan truyen than kinh, can
bang ndi mdi canxi, san xuat va diéu hoa céac
loai oxy phan ung,... [20]. Do do, khi chuc
ning cua ty thé bi suy giam thi ning luong cua
té bao than kinh cling suy giam theo va c6 thé
gay ra cac con co giét.

Céc nghién ctru trude day cho thiy tit ca
céc dang dong kinh déu duoc bao céo trong cac
bénh c6 lién quan dén rdi loan chirc ning ty thé,
gdy ra boi cac dot bién trén hé gen ty thé, nhu &
caic hoi chung Leigh, MELAS, MERREF,
LHON, hoi chimg Kearns-Sayre,... [21]. Va
nguoc lai, cac con dong kinh cling dugce cho la
¢6 tac dong dén rdi loan chirc ning cua ty thé.
Nghién ctru ctia Khurana va cong su [22] trén
cac bénh nhin dong kinh ciing cho thiy hoat
dong bat thudng cua phic hé 1 hodc phirc hé
IV, hodc ca 2 phuc hé nay. Thdm chi, hoat dong
ciia phic hé I bién d6i manh & tré em mic
ching dong kinh khong kiém soat [22]. Phat
hién nay ung ho quan diém chirc ning ty thé bi
anh hudng tiéu cuc boi chung dong kinh va rbi
loan chirc nang chon loc cua phirc hé I ty thé c6
thé 1a mot ddu hiéu sinh hoa quan trong cua

chét té bao than kinh kich tmg béi co giat trong
v6 ndo va co thé dong mot vai trd quan trong
trong co ché hinh thanh bénh dong kinh [21].

Mic dii co ché gay bénh lién quan dén dong
kinh va réi loan chirc nang ty thé van chua duoc
hiéu biét day du va cau tra 101 van con gay tranh
cdi nhung nhiéu kha ning ching co thé lién
quan mit thiét véi nhau, tao thanh mot vong
tron anh hudng qua lai. Khi ngudi bénh & trang
thai dong kinh, lugng ion Ca?* ting vot clung
v6i viée tang san xut cac goc ty do chtra oxy
(ROS) trong ty thé gay ra tinh trang hung phan
clia té bao than kinh, ting nong do glutamate
ngoai bao va dan dén réi loan chirc ning ty thé.
Tang ndng d6 Ca?* trong té bao lam cho céac
con dudng truyén tin hiéu bi kich thich qué
muc, tang ti€u thu ATP va gly can kiét nang
lugng, lam cho t& bao than kinh d& bi ton
thuong hon véi stress, dan dén suy giam ning
lwong va mat té bao than kinh trong bénh dong
kinh [23-25]. Nguoc lai, chudi hé hip cua ty
thé, noi qua trinh phosphoril hod oxi hoa
(OXPHOS) xay ra, dugc coi 1a ngudn tao ra cac
ROS quan trong nhat. ROS c6 thé giy ra cac
dot bién mtDNA, bao gém cac dot bién diém,
dot bién mat doan va/hodc bién dbi sb ban sao
ctia mtDNA. Khi cac dot bién nay vuot qua mot
ngudng nhat dinh thi s& tao ra cac té bao than
kinh bi trc ché do hé théng OXPHOS bi suy
giam va gdy ra co giat [5].

Mit doan 16n mtDNA, phé bién 12 mat doan
4977 bp, 1a dang mat doan thuong gap trong hé
gen ty thé. Mat doan nay co thé gy ra rdi loan
chuc ning ty thé nghiém trong do cac gen bi
mat c6 vai trd quan trong trong qua trinh
phosphoryl héa oxy hoa va do do, 1am giam kha
nang hoat dong cua toan ty thé. Sy tich tu cac
dot bién duge cho co lién quan dén giam hoat
dong trao d6i chat, ting hinh thanh cac gbc tu
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do chira oxy va dan dén qua trinh I30 héa cua
cac té bao than kinh, gay ra mot s bénh thoai
hoa than kinh nhu Alzheimer hay Parkinson
[26]. Mirc d6 mit doan 16n do cic té bao than
kinh bi ton thuong ciing dugc bao cio cé lién
quan dén d6 tudi ciia bénh nhan. Nghién ciru
cua Pagano va cs [27] cho thay nhimg ngudi bi
Parkinson ting 1én theo tudi, ty 1¢ mac 1én dén
2,6% & nhitng nguoi tir 85 dén 89 tudi. Pac
biét, mirc do mét doan 16n dugc thay tang ro rét
sau 75 tudi [26]. Nhiéu nghién ciru ve_dong
kinh cho thdy nhitng nguoi 16n tudi dé mic
bénh dong kinh hon [1]. Nguyén nhéan c6 thé do
tudi cang cao hoat dong cua cac t& bao than
kinh giam stt va d& bi tic dong boi cac yéu to
nhu stress oxy hoa giy ra cac dot bién mtDNA
va dén mot ngudng nhét dinh s& tac dong dén
than kinh. Nghién ctu ciia Volmering va cs
[28] trén 74 mau md hoi hai ma cta bénh nhan
mic chimg dong kinh thuy thai duong (Mesial
temporal lobe epilepsy - mTLE) khang thudc
x4c dinh thiy ti 16 mét doan 16n 4977 bp chiém
khoang 2,6%. Pang chu ¥, ngoai mat doan 4977
bp, mat doan 16n 7436 bp ciing duoc xac dinh
Vi ti 18 cao (8,3%) trén nhom bénh nhan méc
X0 cung hdi hai ma. Phan tich mic do mat doan
7436 bp cho thdy mat doan nay chiém ti 18
92,3% (n = 48/52) & bénh nhan xo ctng hoi hai
mi, cao hon ¢ ¥ nghia thong ké so véi 22,7%
trén nhom bénh nhan mic ching dong kinh
thuy thai duong. Két qua ciing cho thiy khong
¢6 sy phu thudc gitra mic do mat doan 7436 bp
v6i d6 tudi mic dong kinh hodc d6 tudi phiu
thuat cua bénh nhan. Trong nghién ciru cuia
chung t6i, mat doan phd bién 4977 bp duogc xéac
dinh thdy ¢ 32,31% (21/65) bénh nhan dong
kinh. Pic biét, mit doan 16n 4876 bp xac dinh
thdy trén nhém bénh nhan nay chua duoc bao
cdo trong cac nghién cuu trudc diy. Nhiing
phan tir bj mét doan van c6 kha ning sao chép
va tich luy l4u dai trong mo theo thoi gian, dén
mot ngudng nhét dinh thi ¢6 thé anh huong dén
chirc nang cua té bao [11]. Mic du chua co ¥
nghia thong ké nhung trong ‘nghién ctu nay, s0
ban sao ty thé va mirc d6 mat doan 16n mtDNA
cling duoc thdy co6 xu hudng cao hon & nhém
bénh nhan trén 50 tudi so v6i nhém dudi 50
tudi. Néu phan tich trén mot c& mau 16n hon thi

s€ du doan duogc chinh x4c hon su khac biét nay
trén nhom bénh nhan dong kinh.

Trong nghién nay, phan tich cho thiy mirc
d6 mat doan mtDNA cua nhom di ung voi CBZ
(43,56%) thap hon so voi nhém dung nap
(49,13%). Piéu nay c6 thé giai thich do mbi
lién quan giira bénh dong kinh va ty thé ciing bi
tac dong boi cac loai thudc chéng dong kinh
duoc st dung dé diéu tri bénh. Theo mét sb
nghién ctru, mot sé thude chéng dong kinh co
thé co hai d6i véi ty thé va tac dung phu cua
thudc c6 thé lién quan dén ri loan chirc ning
cta ty thé [4]. Thudc chéng dong kinh co thé
tac dong vao ty thé bang cach tc ché ATPase &
lidu lwong thip; can thiép vao cac con dudng,
cAu trac, chudi ho hip hoic qua trinh sinh tong
hop ty thé; cac kénh hodc thu the lién két mang,
dién thé mang va giam san xuit ATP. Pic biét,
cac thudc chéng dong kinh ciing c6 thé giy ra
cc dot bién mat doan mtDNA hodc c6 thé 1am
tang hodc giam biéu hién cua cac protein nhan
khac nhau [4, 21]. Piéu nay c6 thé giai thich tai
sao nhitng ngudi cao tudi co hé gen ty thé bi
suy giam chac nang ¢6 xu huéng nhay cam hon
Vvéi cac tac dung phu cua thude diéu tri dong
kinh. Bén canh d6, mic du cho thdy khong c6
mdi lién quan vé6i do tudi va mic d6 di tmg (ton
thuong da ning hodc nhe) cua bénh nhan, tuy
nhién, miac do mét doan mtDNA dugce cho 1a
cao hon dang ké ¢ nam gi6i so v6i nit giGi
(p =0,0067). Theo Vaught va céng su [29], mot
gia thuyét dugc dua ra 1a do mtDNA chi duoc
truyén tir me sang con nén nam gidi duoc coi la
“ngd cut tién hoéa” khi néi dén viéc truyén
mtDNA cho thé hé sau, va két qua la chon loc
tu nhién chi c6 tac dong trong viéc hinh thanh
nhing bién ddi tién hoa trong b gen ty thé cua
nit giéi. Néu mot dot blen phat sinh ¢ h¢ gen ty
thé ma hoa cho mot yéu t& quan trong cho hoat
dong churc nang cia OXPHOS ¢ ca nam va nit
thi chon loc tu nhién s& xay ra & hé gen ty thé
nit gioi dé loai bo cac dot bién mtDNA c6 hai
nay ra khoi quan thé (tirc 1a nir gidi mang dot
bién co6 hai s& it c6 kha nang truyén lai mtDNA
cua minh hon), va do d6 dugc coi 1a nguyén
nhan c6 thé gy ra su tich tu cac dot bién co hai
trong b gen ty thé ctia nam gigi nhiéu hon so
v&i nir gidi [29].
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Nhu vay, su hiéu biét v& mbi quan hé qua
lai gitra rbi loan chuc niang ty thé va chung
dong kinh 1a rat quan trong trong lwya chon
phuong phép diéu tri chdng co giat thich hgp va
c6 kha ning mé ra cac phuong phap diéu tri
moi trong nhom nho cac roi loan dong kinh do
r0i loan chirc nang ty thé. Hién nay, theo hiéu
biét cua chung t6i chua co nghién ctu cu thé
nao vé mat doan 16n mtDNA lién quan dén kha
nang khang thuc hay dung nap thubc & bénh
nhan dong kinh diéu tri bang CBZ. Trong twong
lai can tién hanh thém cac nghién ciu vé vai tro
cia mat doan l6n mtDNA trong dong kinh va
mbi lién quan téi thudc chong dong kinh.

5. Két luan

Nghién ctru da xac dinh duoc cac mét doan
16n mtDNA & 9/32 (28,13%) bénh nhan di ing
va 12/33 (36,36%) bénh nhan dung nap voi
CBZ. Ngoai mét doan phd bién 4977 bp, mot
truong hop c6 mat doan 4876 bp duoc tim thy
trén bénh nhan dong kinh dung nap vdi thude
CBZ chua duogc cong b trong cac nghién ciru
trudc day. Bén canh do, mirc do mét doan 16n &
nhém di ing thap hon so véi nhém dung nap. O
nhom bénh nhan di ing v6i CBZ, mirc d6 mat
doan 16n mtDNA dugc x4c dinh c6 lién quan
dén gidi tinh.

Lo1i cam on

Nhom tac gida xin chan thanh cdm on céac
bénh nhan di ty nguyén cho mau nghién ciru,
cam on cac y bac si cua Bénh vién Pa khoa
Tam Anh da hd tro 1y mau.

Nghién ciru duge thuc hién véi su hd trg
kinh phi tr P& tai cdp Nha nudc mi sb
DTDL.CN-63/109.
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