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Abstract: Neuromyelitis optica spectrum disorder (NMOSD) is an autoimmune disease
characterized by inflammation and demyelination in the central nervous system. Recently,
researchers suggested that mitochondrial DNA (mtNDA) may be an important factor involved in the
NMOSD. In this study, we determined the level of mtDNA deletions and mtDNA copy number in
45 blood samples of Vietnamese NMOSD patients using real-time PCR. The results showed that the
mtDNA copy number in the group of patients with NMOSD in the age range 33-46 was lower than
in the patients in other age ranges (P=0.0386). The level of mtDNA deletions and mtDNA copy
number in patients with NMOSD, especially in AQP4-IgG-positive NMOSD patients, were higher
than in the control group (P<0.05). In addition, the study also showed that when the level of deletions
>61.98% and the mtDNA copy number >344.30, the ROC curve model of both had an accuracy of
83.97%, showing that the level of mtDNA deletions and mtDNA copy number could be a potential
biomarker of NMOSD.
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Mirc d6 mat doan 16n va s ban sao DNA ty thé
trong mau cua bénh nhan mac pho bénh viém tuy thi than kinh
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Nguyén Thi Ta Linh!, Vii Hong Van?, Trinh Hong Thail*
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Chinh stra ngay 16 thang 10 nam 2025; Chap nhén dang ngay 22 thang 10 nam 2025

Tém tit: Phd bénh viém tuy thi than kinh (NMOSD) 1a bénh ty mién duge dic trung bdi viém va
thoai hoa mylein & hé than kinh trung wong. Gan ddy, cic nha nghién ctru cho ring DNA ty thé
(mtNDA) c6 thé 1a yéu t6 quan trong lién quan dén bénh NMOSD. Trong nhién ctru ndy, chiing toi
da xac dinh mirc dd mét doan 16n va sb ban sao mtDNA & 45 miu méu ctia bénh nhan NMOSD
ngudi Viét Nam bang phuong phap PCR dinh luong. Két qua cho thiy sé ban sao mtDNA & nhém
bénh nhan mic NMOSD trong khoang tubi 33-46 thap hon ¢ nhitng bénh nhan thudc khoang tudi
khac (P=0,0386). Mirc do mat doan 16n va sé ban sao mtDNA & bénh NMOSD, dic biét 1a & bénh
nhan NMOSD duong tinh voi khang thé khang Aquaporind (AQP4-IgG) déu cao hon so v6i nhom
d6i chimng binh thuong (P<0,05). Ngoai ra, nghién ctru con cho thay khi mirc d6 mat doan >61,98%
va s6 ban sao mtDNA >344,30 thi mé hinh duong cong ROC ciia ca hai c6 kha niang phan biét tinh
trang bénh dat dén 83,97%, cho thﬁy murc d6 mat doan 16n va s6 ban sao mtDNA ¢6 thé tré thanh
chi thi sinh hoc tiém nang trong hd trg chin doan NMOSD.

Tur khoa: DNA ty thé, NMOSD, mirc dd mat doan 16n mtDNA, s6 ban sao mtDNA.

1. Mé dau

Pho bénh viém tiy thi than kinh
(Neuromyelitis optica spectrum  disorder-
NMOSD) la thuat ngit dugc st dung dé goi bénh
viém tuy thi than kinh, bénh viém déy than kinh
thi gidc véi cac biéu hién & tity song va cac rdi
loan than kinh khac lién quan dén khang thé
khang Aquaporin4 (AQP4-IgG) [1]. Trén thé
gidi, NMOSD ¢6 ty 1& pho bién dao dong tir
0,053-0,4/100.000 dan sb, ty 1& méac bénh tir
0,52-4,4/100.000 ngudi voi tudi khoi phat bénh
trung binh tir 32,6-45,7 tudi va ty 1& nam:nit
thuong la 1:3 [2]. Tai Viét Nam, hién chua c6 dir
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lidu nao cong bd ty 18 mac va ty 18 luu hanh bénh,
tuy nhién, cic bao cao gan day chi ra do tudi khoi
phat & bénh nhan NMOSD nguoi Viét Nam dugce
cho 1a 30-49 tudi véi ty 1& giéi tinh nam:nir
khoang 1:4 [3, 4].

NMOSD duogc dac trung boi su thay ddi lon
trong phan mg mién dich dan dén viém nhung
co ché bénh sinh cho dén nay van chua dugc lam
13. Trong nhitng nim gan déy, cac nha nghién
ctru cho rang DNA ty thé (mtNDA) c6 thé 1a yéu
t6 quan trong dé hinh thanh bénh 1y bénh
NMOSD do kha ning didu chinh co ché gay
viém [5]. mtDNA trong dich ndo tiy ting cao ¢
bénh nhan NMOSD so v6i bénh da xo cung cling
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nhu cac bénh than kinh khac va lién quan dén
muc d6 nghiém trong cia bénh da dugc ching
minh [6, 7]. Mic du, trén thé gidi, dd c6 mot vai
cong bd lién quan dén bién ddi mtDNA & bénh
nhan mic NMOSD nhung dit liéu chua nhiéu,
dic biét trén ddi tuong nguoi Viét Nam. Cho dén
nay, ching t6i chwa tim thiy cong bd nao lién
quan dén bién d6i mtDNA trén bénh nhan
NMOSD. Do d6, chiing t6i tién hanh xac dinh
muac d6 mét doan 16n va sd ban sao mtDNA
trong mau ngudi bénh nhim tim hiéu méi lién
quan giita chung voi mot s6 dic diém cua bénh
nhan NMOSD.

2. Pbi twong va phwong phap nghién ciru
2.1. Péi twong nghién ciru

Mau nghién ctru gdm 45 miu mau cua bénh
nhan duoc chan doan mic NMOSD va di duoc
lam xét nghiém xac dinh khang thé khang
Aquaporin4 do Khoa Nbi tong hop, Bénh vién
Pai hoc Y Ha Ndi cung cép.

Mau dbi chimg 13 66 mau mau cia ngudi
khoe manh binh thuong duoc Khoa Sang loc
mau, Vién Huyét hoc va Truyén méu Trung
uong cung cép di duge xac dinh mic d6 mat
doan 16n va sb ban sao mtDNA.

2.2. Phuong phap va quy trinh nghién ciru

Phuong phap nghién ctru cit ngang, ¢& miu
lay ngau nhién, bao gom cac trudong hop duoc
tiép nhan tir bénh vién trong khoang thoi gian tir
thang 9 nam 2020 dén thang 4 nam 2024 d6i voi
mau mau ctia bénh nhan duoc chin doan mic
NMOSD da dugc lam xét nghiém xac dinh
khang thé khang Aquaporin4 va trong khoang
thoi gian tir thang 4 ndm 2015 dén thang 5 nim
2015 d6i voi miu méu ctua nguoi khoe manh
binh thuong. Cac budc tién hanh thi nghiém
dugc thue hién nhu sau:

Tach chiét DNA tong s6 tir mau mau: DNA
tong s trong mau méau duoc tach chiét bang cach
su dung G-SpinTM Total DNA Extraction Kit
(iNtRON Biotechnology, Han Qudc) theo hudng
dan cia nha san xuat. Him lugng DNA tong s6

thu duoc duoc xac dinh bang phuong phap do
quang phd trén may NanoDrop 2000¢ (Thermo
Scientific, M¥), d6 tinh sach cua DNA téng s
dugc xac dinh bing ty s6 A260/A280 trong
khoang 1,8-2,0 va duoc kiém tra thong qua dién
di trén gel agarose 1% (Invitrogen, My). Cac
mau DNA tdng sb thu duoc c6 nong do cao, cac
bang 1én 1 nét dugc bao quan ¢ -20 °C cho dén
khi tién hanh cac budce thi nghiém tiép theo.

PCR dinh luvong: mic 4o mét doan va sb ban
sao mtDNA dugc xac dinh dua trén phan Gng
PCR dinh luong véi 3 cip mdi tuong ing véi 3
gen NDI, ND4, HBB, trong d6 doan DNA cua
gen ND/ ndm trong vung it xay ra mat doan, gen
ND4 nim trong ving hay xay ra mat doan dugc
dai dién cho DNA ty thé va gen HBB
(Hemoglobin subunit beta) dai dién cho DNA
nhan [8, 9]. Cac mdi co trinh ty 1an luot 1a ND1
(kich thudc san phim 115 bp): mdi xudi 5°-
AGTGGCTCCTTTAACCTCTC-3* va mdi
nguoc 5°-GGTTGGTCTCTGCTAGTGTG-3%;
ND4 (kich thudc san pham 128 bp): mdi xudi 5°-
CCTATTTAGCTTCCCCAA-3¢ va mdi nguoc
5-GTGATAGTGGTTCACTGGATAAGT-3";
HBB (kich thudc san phdm 104 bp): mdi xubi 5¢-
GGAGAAGTCTGCCGTTACTG-3¢ va mdi
nguoc 5°-CCTTAAACCTGTCTTGTAACCT-
3¢, dua vao trinh tw chuin cia mtDNA
(NC_012920.1) va gen HBB (NG_000007.3)
trén NCBIL.

Qua trinh khuéch dai sir dung SensiFAST™
SYBR (Bioline, Anh) theo hudng dan su dung
cia nha san xudt véi moi va khudn c6 ndng do
cudi 12 0,2 pM va 0,5 ng/uL. PCR dinh luong sir
dung may Rotor Gene Q (Qiagen, Ptic) vdi chu
ky nhiét: giai doan khai dau (95 °C, 2 phut); giai
doan khuéch dai 40 chu ky (95 °C, 5 gidy; 60 °C,
30 giay); giai doan nong chay (95 °C, 1 phut; 60
°C, 15 gidy; 98 °C, 5 gidy). Két qua dinh luong
dugc phan tich bang phan mém Rotor Gene Q
Series Software 2.3.5. Gia tri chu ky ngudng (Ct)
thu dugc ctia mau nghién ctru duge s dung dé
tinh toan mirc do mat doan 1oén va sb ban sao
tuong ddi cia mtDNA.

Mtc do mat doan 1én mtDNA duoc tinh toan
theo cong thuc:

D= (1 _ 2(CtND4—CIND1)) *100% [8]
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S6 ban sao mtDNA twong dbi duogc tinh toan
theo cong thuc:

C= 2(CtHBB—CtNDl) [10]

Tinh todn thong ké: s liéu thu dugc duoc
phan tich va xt 1y thong ké bang cach sir dung
Graphpad Prism phién ban 8.4.2 danh cho
Windows (GraphPad Software, San Diego,
California, USA). St dung cac kiém dinh thuong
dung dé kiém tra phan b cua dir liéu va danh gia
su khac biét v& muc dd mat doan va s ban sao
trong cac nhom mau nghién ciru. Gia tri P nhd
hon 0,05 duoc coi 14 c6 y nghia théng ké.

3. Két qua va thio ludn

3.1. Ddc diém ciia bénh nhdn mdc phé bénh viém
tuy thi than kinh

Nghién ctru dugc hién trén 45 miu méau bao
gdm 16 bénh nhan duong tinh v6i AQP4-IgG va
29 bénh nhan am tinh véi AQP4-IgG clia bénh
nhan dugc chin doan mic NMOSD. Tubi trung
binh cta bénh nhan 1a 43,13+13,57 (trung binh
cong+dd 1éch chudn). Bénh nhan nhé tudi nhat
14 18 tudi, 16n tudi nhat 1a 73 tudi véi 40% nam
& khoang 32-46 tudi. Trong sb cic bénh nhan
nay, c6 11/45 (22,44%) bénh nhan nam, 34/45
(75,56%) bénh nhan nt véi ty 1€ nam:nir ~ 1:3
(Bang 1).

Do tubdi va gidi tinh cua bénh nhan duoc thu
thap trong nghién ctru khong cé su khac biét voi
hai nghién ctru truée day ciia Nguyén Vin Tuan

va cong su (2022) va Vi Van Khéi va cong su
(2023) trén déi tuong nghién ctru 1a bénh nhan
Viét Nam mic NMOSD (P>0, 05) [3, 4]. Mat
khac, két qua nay ciing tuong ddng véi nhidu
nghién ctru khac trén thé gi¢i khi bénh nhan
NMOSD thudng gip & d6 tudi trung nién voi ty
1¢ mic bénh & nit nhiéu hon nam [2].

3.2. Mirc dé mat doan’lo'n va s6 ban sao DNA
ty thé ¢ bénh nhdn mdc pho bénh viém tuy thj
than kinh

Trong nghién ctru nay, mirc do mét doan va
s6 ban sao mtDNA duoc xac dinh bang phuong
phap PCR dinh lugng dua vao su cd mét clia cac
gen NDI, ND4 va HBB. Puong cong ndong chay
giup danh gia tinh dic hiéu ciia phan ung dua vao
s6 dinh va hinh dang dinh cua cac dudng biéu
dién nhiét d6 nong chay. So d6 khuéch dai thé
hién sy tich liy san phim trong sudt thoi gian
thuc hién phan tng PCR dinh lugng [11]. Phan
tich két qua thu duoc cho thiy phan ung PCR
dinh lugng khong c6 san phém phu véi nhiét do
néng chay cia cac gen NDI, ND4, HBB tuong
ung la 82,0+0,5 °C; 84,0+0,5 °C va 85,0+0,5 °C
(Hinh 1A). Bén canh do, biéu d6 khuéch dai the
hién duoc gia tri Ct thu duoc ciia cic mau ndm
trong khoang 10-28 (Hinh 1B) chirng t6 cac cdp
mdi d3 nhan ban dic hiéu dugc cac gen quan tdm
va ¢6 thé dugc st dung dé dinh lugng. Thong qua
gia tri Ct da xac dinh dugc mue do mét doan 16n
va s6 ban sao mtDNA trong cac mau nghién ciru.

S2 54 56 56 60 62 64 66 BB 0 72 4 76 78 80 €2 84 85 88 0 I W ¥ ¥ W0

Hinh 1. A: Pudng cong nong chay; B: Biéu db khuéch dai cua phan tng PCR dinh lugng.



36 L. L. Phuong et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 42, No. 2 (2026) 32-39

Phép kiém dinh Shapiro-Wilk dugc st dung
dé kiém tra phan bd cua dir liéu thu duoc. Két
qué da cho thay dir liéu dinh luong hai dang bién
d6i mtDNA ¢ miu mau cua bénh nhan méc
NMOSD khong tuan theo phan phdi chuan
(P<0,05). Do d6, kiém dinh phi tham s dwoc sir
dung dé danh gia sy khac biét vé muc do mat
doan 16n va s6 ban sao mtDNA & cac mau nghién
ctru, sd lidu dugc biéu dién bé“mg gia tri trung vi
(Me) va khoang tir phan vi 25%-75%.

Khi so sanh dit liéu mirc do mét doan 16n va
s6 ban sao mtDNA ¢ mau mau ciia nhom bénh

nhan NMOSD vé6i nhém déi chimg binh thuong,
két qua cho thdy nhom bénh nhan mic NMOSD
duong tinh voi AQP4-IgG c6 ca muc do mat
doan 16n va sb ban sao twong d6i mtDNA déu
16n hon so véi nhom ddi chimg (P<0,05). Pong
thoi, mirc 40 mét doan 16m va sb ban sao tuong
d6i mtDNA cua nhom bénh nhan mic NMOSD
cling cao hon nhém ddi chung (P<0,05) véi
trung vi (khoang t phan vi 25%-75%) lan lugt
la 77,00 (59,95-91,31) so voi 52,75 (47,98-
55,34) va 245,6 (111,80-602,60) so voi 150,43
(111,33-242,09) (Hinh 2).
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Hinh 2. Biéu dd so sanh theo nhém mau, A: Murc do mat doan 16n mtDNA, B: S6 ban sao tuong dbi mtDNA.
(1)-Nhom bénh nhan NMOSD duong tinh véi AQP4-IgG; (2)-Nhom bénh nhan NMOSD am tinh
v6i AQP4-IgG; (3)-Nhom bénh nhan NMOSD; (4)-Nhém déi chimg; *-Gia trj P<0,05;
#¥%_ Gia trj P<0,0001; N-S6 lwong mau mdi nhom).

Do ¢6 su khac biét vé mac d6 mat doan va
s6 ban sao mtDNA giira nhom bénh nhan mac
NMOSD va nhom d6i chimg binh thuong, chiung
toi tlen hanh xay dung md hinh tién luong nguy
co mic bénh 'NMOSD dua vao ca muc do mat
doan 16n va s6 ban sao mtDNA bang duong cong
ROC (Hinh 3). Vi gia tri dién tich dudi duong
cong AUC=0,8397, P<0,0001, tai ngudng murc
d6 mat doan >61,98% va s6 ban sao twong ddi
>344,10 thi mo6 hinh nay c6 kha nang phan biét
dat 83,97%.

3.3. Méi lién quan giita mirc dé mdt doan I6n va
s0 bdan sao mtDNA voi dac diém cua bénh nhan
madc pho bénh viém tuy thi than kinh

Phén tich mdi lién quan véi cac dic diém cia
bénh nhan mac NMOSD cho thdy mirc d6 mat
doan 16n va s6 ban sao twong d6i mtDNA khong
lién quan dén gidi tinh va két qua xét nghiém sy
c6 mat cua AQP4-IgG trong huyét tuong ciia
bénh nhén. Tuy nhién, s6 ban sao tuong d6i
mtDNA ¢ nhom bénh nhan ndm trong khoéang



L. L. Phuong et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 42, No. 2 (2026) 32-39 37

tudi tir 33-46 tudi dugc phét hién thap hon nhimg
bénh nhan 6 lira tudi khac (P=0,04) (Bang 1).
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Hinh 3. Biéu d6 duong cong ROC trong m6 hinh dy
doan nguy co mac NMOSD dwa
vao muc d6 mat doan 16n va s6 ban sao mtDNA.

Céc bién d6i mtDNA bao gém mirc do mét
doan 16n va sb ban sao dong vai trd quan trong
sinh 1y bénh cuia nhiéu rdi loan than kinh, dic
biét 1a cac bénh tu mién nhu NMOSD [6, 12, 13].
Cac nghién clru truéc day da xac dinh sy hién

dién ctia cac dot bién mtDNA trong nhiéu loai mo,
co, méau va dich tily séng véi cac dic diém tich iy
theo tudi va biéu hién ddc hiéu mo [14, 15].

Trong nghién ctru nay, nhém bénh nhan méc
NMOSD trong khoang tudi 33-46 c¢6 sb ban sao
mtDNA thz"ip hon ¢ nhitng bénh nhéan thudc
khoang tudi khac. D6 tudi nay trang khép véi do
tudi trung binh khi khéi phat NMOSD, tir 32,6-
45,7 tudi, theo cac nghién ctru trude d6 [2]. Piéu
nay goi y rang giam sb ban sao mtDNA trong
mau c6 thé lién quan dén qua trinh khoi phat
bénh ¢ Itra tudi trung nién.

Muc d6 mét doan va sb ban sao mtDNA &
bénh nhan NMOSD, dac biét 1a & bénh nhan
NMOSD duong tinh voi AQP4-IgG cao hon so
v6i nhom d6i chimg ciing da duogc chi ra trong
nghién ctru nay. Hién chwa cé nhidu nghién ctru
cong bd dit liéu vé mire dd mat doan 16n mtDNA
trong NMOSD hoic cac bénh tu mién khac. Tuy
nhién, nghién ciru ndm 2023 cua nhém chiing toi
vé& bénh nhan dong kinh duoc diéu tri br:ing
Carbamazepine cho thdy mirc 46 mat doan 16n
mtDNA & nhém di tmg thip hon c6 ¥ nghia
thong ké so voi nhom dung nap (P<0,05) [16].

Bang 1. Mdi lién quan giita mirc do mat doan 16m va s6 ban sao twong doi mtDNA & mau méu véi cac dic diém
cua bénh nhan mac pho bénh viém tuy thi than kinh

Pic diém $6 mau MDMBD 16n mtDNA Giatri P SBS tuong dbi mtDNA Giatri P
n(%) (%)

Khoang tudi
<32 10 (22,22%) | 70,62 (54,78-91,86) 465,50 (186,20-945,70)
>32, <46 18 (40,00%) | 75.44 (57,47-87,42) 0,6730" 163,10 (84,45-292,00) 0,0386"
>46 17 (37,78%) | 78.83 (70,47-92,46) 380,00 (92,75-664,10)
Gi6i tinh
Nam 11 (24,44%) | 78,83 (59,39-93,16) 0.5796"" 245,60 (66,26-652,60) 0.8210'"
Nir 34 (75,56%) | 76,84 (59,19-91,21) 248,20 (114,20-601,50)
Két qua xét nghiém AQP4-IgG
) 16 (35,56%) | 78,64 (62,68-92,92) | ) (iocr | 231,70 (134,60-728,10) 0.80811
(-) 29 (64,44%) | 76,84 (55,55-88,09) ’ 245,60 (100,60-602,60) ’
Ghi cha: MPDMB-Murc d6 mat doan; SBS-S6 ban sao; (+)- Két qua xét nghiém duong tinh véi AQP4-IgG; (-)-
Két qua xét nghiém am tinh voi AQP4-IgG; 1-Gia tri P thu duoc tir kiém dinh Kruskal-Wallis; +1-Gia trj P thu
dugc tir kiém dinh Mann-Whitney; Gi4 tri P in d4m 13 ¢6 ¥ nghia thong ké.

Bén canh d6, cac nghién ctru trude day ciing
ghi nhan vai tro tiém tang cua mtDNA trong
phan tng viém than kinh. Vi du, nghién ciru cia
Yamashita va cong su (2018) cho thay ndng do
mtDNA ngoai bao trong dich ndo tuy cia bénh

nhan NMOSD ting cao trong giai doan cép tinh,
phan anh vai tro cua noé trong phan trng viém [6].
Tuong tu, nghién ctru cua Shimizu va cong su
(2020) chi ra raing mtDNA duoc giai phong tir
céc té bao than kinh dém bi ton thuong boi khang
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thé AQP4 c6 thé kich hoat cic phan tng mién
dich bam sinh théng qua thy thé Toll-like 9
(TLRY), gop phan vao qua trinh viém trong
NMOSD [7].

Tuy nhién, cac dit liéu vé s6 ban sao mtDNA
trong bénh ty min van chua thong nhét. Ching
han, nghién ctru cia Ghada Al-Kafaji va cong sy
(2023) ghi nhan s6 lugng mtDNA trong mau ciia
bénh nhin da xo cing tai phat thap hon so véi
nhém dbi chimg (P<0,01) [13]. Sy khéc biét nay
c6 thé xuét phét tir ¢& mau, yéu td dia ly, hodc
khac biét vé k¥ thuat phan tich.

Tom lai, cac bién d6i mtDNA, bao gdm mirc
dd mét doan 16n va sb ban sao, co vai tro tiém
nang trong sinh 1y bénh NMOSD. Nhiing thay
dbi nay co thé lién quan dén tudi khoi phat bénh
va phan ¢ng viém than kinh trung wong. Tuy
nhién, cin thém cac nghién ciru da trung tdm véi
¢ mau 16n hon dé 1am 15 mdi quan hé nhan qua
va danh gia kha nang sir dung mtDNA nhu mot
d4u 4n sinh hoc trong chin doan va theo ddi didu
tri NMOSD.

4. Két luan

S4 ban sao mtDNA & nhom bénh nhan méc
NMOSD trong khoang tudi 33-46 thap hon &
nhitmg bénh nhan thuoc khoang tudi khéac
(P=0,0386), goi ¥ viéc giam s6 ban sao twong ddi
mtDNA trong mau ctia bénh nhan mac NMOSD
¢6 thé didc trung cho bénh ¢ lira tudi trung nién.
Mit khac, mic d6 mat doan 1on va sd ban sao
mtDNA & bénh nhan NMOSD cao hon so voi
nhom ddi chimg binh thudong (P<0,05). Khi mirc
d6 mat doan 16n mtDNA >61,98% va sb ban sao
mtDNA >344,30 thi m6 hinh tién lugng bénh
dwa vao ca 2 bién d6i mtDNA nay c6 kha ning
phan biét trang thai bénh dat 83,97%. Piéu nay
cho théy muc do mat doan 16n va sb ban sao
mtDNA trong méu co6 thé 1a chi thi sinh hoc tiém
nang gitip hd trg chan doan NMOSD.

Loi cam on

Nhoém tac gid xin chan thanh cam on céac y
bac si cua Khoa Noi tong hop, Bénh vién Dai hoc

Y Ha Noi da ho trg cung cap mau. Nghién ciru
duoc thuc hién véi sy ho trg kinh phi tir dé tai
QG22.01.
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