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Tho4i hoa khdp (THK) 1a dang viém khép phd bién nhat va
1a mot trong nhitng nguyén nhéan chinh gay ra cac con dau ¢ khép,
lam giam kha ning van dong va co thé dan dén tan phé & nguoi.
Chan doan sém THK 1a yéu t6 quan trong gitip cho viéc diéu tri
bénh hi¢u qua. Tuy nhién, cac phuong phap chin doan hién nay
khong dii nhay dé phat hién cac thay doi trong giai doan sém cua
bénh. Vi viy, viéc tim ra cac dau chung sinh hoc (biomarker) co
thé gitp phat hién THK & giai doan dau ciing nhu theo ddi tién
trién ctia bénh 1a rat can thiét. Cac nghién ciru hién nay dang chu
y dén phan tr microRNA (miRNA) tuan hoan (circulating
miRNA) nhd cac vu diém: khong bi phan hiiy boi RNase, chiu
duoc diéu kién khéc nghiét (nhiét d¢ cao, pH rat thép hodc rat
cao), luu trir trong thoi gian dai, chiu dugc viéc dong lanh-ra dong
nhiéu 1an va 1dy mau khong can phuong phap xam lan. Nhiéu
nghién ciru di cho thdy tiém ning st dung miRNA tuan hoan
trong chan doan som THK trong lam sang. Tir d6, chung t6i tién
hanh téng hop cac dit liéu nghién ctru vé miRNA tuan hoan trong
THK, 1am co s& 1y thuyét cho cac nghién ciru thuc nghiém sau
nay ¢ Viét Nam.

ABSTRACT

Osteoarthritis (OA) is the most common form of arthritis and
is one of the main causes of joint pain, impaired mobility and
physical disability. Early diagnosis of OA is an important factor
for effective treatment. However, current diagnostic methods are
not sensitive enough to detect changes in the initial stages of the
disease. Therefore, the identification of biomarker allows for
detection of OA at the early stage and monitor disease
progression. Current studies have focused on circulating
microRNA (miRNA) molecules due to many advantages: not
digest by RNase, withstand harsh conditions (boiling, very low
or high pH), store for long time, repeat freeze-thaw cycles and
take samples with non-invasive methods. Many studies showed
the potential of using circulating miRNA in the early diagnosis
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of OA in clinical practice. Thus, we proceed to review the
research data of circulating miRNA in OA, as a theoretical basis
for later experimental studies in Vietnam.

1. Thoai héa khép

1.1. Gigi thigu

THK Ia bénh phd bién nhat trong tat ca cac bénh lién quan dén khép, chiém hon 50% (Lane,
Shidara, & Wise, 2017). Bénh thudng xay ra & ngudi cao tudi, nhung ciing ¢ thé phat trién sém
& ngudi bi chan thuong khép do lao dong hoic choi thé thao hoic & ngudi béo phi. Theo théng ké
cua TE) chire Y té Thé gidi, udce tinh trong dan sb co khoang 9,6% nam gidi va 18% ntr gidi trén
60 tudi mac cac triéu chung cua bénh THK (WHO). Tai Viét Nam, tuy chua c6 s liéu thong keé
chinh x4c nhung ty 1¢ mic bénh THK & ngudi trén 40 tudi ciing chiém trén 23%. THK gay ra cac
con dau nhtrc & khop, gay cing khop, khé khin khi van dong va co thé dan dén tan phé. 80%
ngudi mac THK bi han ché khi van dong va 25% trong sé d6 khong thé tu thuc hién mot sb hoat
dong ning hang ngay trong cudc séng (WHO). Chinh vi vay, THK 1am giam chat lugng cudc séng
va ting ganh ning chi phi y t& cho ngudi bénh (Cuadra, Gonzélez-Huerta, Romero-Cordoba,
Hidalgo-Miranda, & Miranda-Duarte, 2014; Lane et al., 2017).

1.2. Cac giai doan cua THK

THK 14 bénh man tinh, dién tién rat cham. Trong mot thoi gian dai, bénh nhan khong cé
dau hiéu rd rét cia THK, chi c6 ddu hiéu som ctia thoai hoa syun, viém mang hoat dich va ciu trac
xuong bi thay d6i ngay ca trudce khi ¢6 cac biéu hién 1am sang, dan dén pha hity nghiém trong va
suy giam chirc nang cua cac khép (Goldring & Goldring, 2010). Hon thé nita, THK bao gom
nhing thay d6i xay ra trong toan bo khép va lam anh hudng dén hau hét cac mé chinh ciia khop
(sun, xuwong dudi sun, dich khdp, bao hoat dich) (Loeser, Goldring, Scanzello, & Goldring, 2012).
Tuy theo mtrc d cua cac thay ddi trong khép, THK dugc chia thanh 4 giai doan dua vao hinh anh
X-quang (Hinh 1). Giai doan 1 1a giai doan ma khe khop gan nhu bmh thuong, sun khop chua bi
mon, cac chirc nang hoat dong khop ciing binh thuong, chi c6 xuat hién gai xuong nho, nguoi
bénh chua c6 biéu hién bat thuong. Dén giai doan 2 thi trén anh chup X quang gai xuong s& xuét
hién rd hon, khe khép hoi hep, ngudi bénh co6 cac biéu hién dau khi van dong va khi nghi ngoi sé&
b6t dau hodc bi cing khép vao budi sang. Giai doan 3 biéu hién qua khe khép bi hep kha 13, xut
hién nhiéu gai xwong c6 kich thudc vira va 16n, 16p sun bao boc dau xuong bi bao mon nhiéu,
xuong dudi sun dac hon, bé mat khép co thé bi bién dang. Giai doan 4 1a giai doan bénh ndng va
nghiém trong, khe khdp hep nhiéu, cic gai xuong c6 kich thude 16n, xwong dudi sun dic, bé mat

khop bién dang rd rang (Kellgren & Lawrence, 1957).
K/L 4

Hinh 1. Hinh chup X-quang bén giai doan cia THK
Ghi chu: K/L: Kellgren va Lawrence (1957)




18 HOT.B. Phuong va cong su. 7ap chi Khoa hoc Pai hoc MJ Thanh p/?O’V‘/OA Chi Minh, 15(1), 16-26

1.3. Nguyén nhéan gay THK

Céac nguyén nhan gay ra bénh THK hién nay chia thanh hai loai: nguyén phét va thir phat.
Nguyen nhé&n nguyén phat la nguyén nhéan chinh gay ra THK, do qué trinh tong hop va thoéi hoa
cau tric sun va xuong dudi sun bi mat di sy can bang (Sharma Jagga, Lee, & Nam, 2013) Céac
trrong hop THK do nguyen nhan nguyen phat gay ra bao gém: nguoi cao tudi (ty 16 mic bénh
tang theo do tudi), ndi tiét cua co thé thay d6i (méan kinh, bi dai thao du’O’ng, ...) lam tang nguy co
méc bénh, nguoi sinh ra trong gia dinh c¢6 ngudi da bi THK thi nguy co méc bénh cao hon. Nguyén
nhan thir hai 12 nguyén nhan tha phat, c6 thé gap o moi lra tudi, bao gom: gidi tinh va hormone
(nit gigi méc bénh THK nhiéu hon & nam giGi do noi tiét thay di khi 16n tudi); bi cac chan thuong
lién quan dén xwong khép nhu: rach day chang, ton thuong sun, viém bao hoat dich hoic gan banh
che, giy xuong khép., ... s& d& dan dén THK; béo phi (ngudi béo phi hoic ting can qua nhanh lam
tang ap luc 1én ving xuwong khop, qua thoi gian dai s& 1am xwong khéop bi dé nén va bién dang dan
dén THK), dinh dudng (ot trong nhiing nguyén nhan gop ph?m tang nguy co THK 1a thiéu
Vltamln D), nguyén nhan bam sinh (Mot s6 nguol c6 thé bi di tat vé khorp khi maéi sinh ra nhu khép
g6i quay ra ngoai hoic quay vao trong, khép gdi qua dudi ciing dan dén THK) va céc ton thuong
khac (viém khép dang thap, bénh gout, chay méu trong khép).

1.4. Piéu tri THK

Hién nay van chua c6 phwong phéap diéu tri THK hiéu qua Liéu phap diéu tri cho THK
chu yéu tap trung glup bénh nhan glam dau va 1am cham sy tién trién ctia bénh. Phuong phap diéu
tri noi khoa chu yeu la dung thudc giam dau, lam vat 1y tri heu (chuom nong, suoi khoang, ...)
hodc cdy ghép té bao gc. Phuong phap diéu tri ngoai khoa gdm co: ndi soi cit loc va rira khop;
khoan kich thich dé tao xuong va cay ghép té bao sun. Néu bénh nhan dén giai doan cubi THK thi
s& bi chi dinh thao khdp hodc thay bang khép nhan tao.

1.5. Chéin dodn THK

Dé viéc diéu tri bénh dat hiéu qua, bénh nhan can phai duoc chian doan va tiép nhan diéu
tri & giai doan cang sém cang tbt. Tiéu chuan vang trong chan doan bénh THK hién nay 13 dwa vao
cac triéu chtng 1am sang va cac thay ddi trén hinh anh chup X-quang (Beyer et al., 2015). Tuy
nhién, chup X-quang chi c6 thé phat hién dugc mot sé dac diém bénh 1y & giai doan cudi cia THK
nhu X0 cimg xuong, hinh thanh gai xwong. Chup X-quang khong phéat hién dugc cac ton thuong
lién quan dén cac mo khac nhu sun, ddy chiang hodc cac thay doi xay ra trong dich khép. Ngay
nay, chup cong huong tor (MRI) dugce str dung nhu mot cong cu hinh danh nhay hon trong viéc phat
hién tot hon cac tén thuong xdy ra trong khop nhu ton thu’O‘ng hoic thoai héa ving sun, ton thuong
tuy xuong, rach sun chém. Mac du vay, MRI van chua thé phat hién THK ¢ giai doan sdém va chi
phi str dung MRI ciing rat cao nén kho sir dung phd bién trong chan doan ciing nhu hd tro diéu tri
(Menashe et al., 2012).

Trong THK, céc thay doi trong qua trinh trao d6i chat xdy ra tir trude khi ¢6 sy thay doi vé
cdu trac (thay d6i vé cdu trac 1a giai doan sau ctia THK, dan dén cac ddu hiéu 1am sang rd rang
cho bénh, c6 thé phat hién bénh bang chan doan hinh anh). Dya trén dic diém nay, cac ddu chimg
tir mau hodc tir cac mo cua khdp (da trai qua nhiing thay doi trong trao d6i chat) co thé cung cép
thong tin gia tri dé chan doan THK ¢ giai doan som (Nguyen et al., 2017), hay con goi 1a déu
chimg sinh héa (biochemical marker). Mic di dugc mong doi nhidu nhung hang loat cac diu
chimg sinh héa lién quan dén sy trao ddi chat ciia xuong va sun da duoc nghién ctru lai khong cho
thdy sy cai thién dang ké trong viéc dy doan sém THK (Schett et al., 2009) va khong c6 dau ching
sinh héa nao duge ng dung trong 1am sang. Vi vay, viéc tim ra cac ddu chimg sinh hoc khac c6
thé chan doan nhanh, nhay, giup phat hién THK ¢ giai doan du ctia bénh va c6 thé theo ddi tién
trién cta bénh 1a rat can thiét.
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2. MicroRNA

MicroRNA (miRNA) 1a cac RNA nho ¢6 kich thude tir 18 dén 25 nucleotide, c6 chirc ning
diéu hoa biéu hién cua céc gen sau phién ma béng cach ga‘in dac hiéu 1én mot trinh tu dac biét ¢o
trén mRNA dich (Ambros, 2004; Bartel, 2004). C6 khoang 38.589 miRNAs di duoc tim thiy &
nguoi (www.mirbase.org, release 22.1, 2018). Theo cac chuong trinh bioinformatics du doan, &
nguoi 6 hon 50% cac gen ma hoa duoc diéu hoa boéi miRNA (C. Chen et al., 2005; Lewis, Burge,
& Bartel, 2005). Ddng thoi, trinh tw miRNA & cac loai khac nhau duoc bao ton tién hoa (He &
Hannon, 2004). Diéu nay ching to, miRNA cé chirc ning quan trong. Nam 1981, lin-4 & tuyén
tring Caenorhabditis elegans 1a phan tir miRNA déu tién duoc phat hién (Chalfie, Horvitz, &
Sulston, 1981). Phan tir miRNA thit hai 14 let-7 ciing dwoc tim thiy sau d6 & C. elegans (Reinhart
et al., 2000). Nam 2001, nhoém cac RNA nho, khong mi hoa va co chic ning diéu hoa biéu hién
gen nay duoc goi chung bang thuat ngit “microRNA”.

MiRNA dugc tao ra qua nhiéu budc (Hinh 2). Pau tién, cac miRNA dugc phién ma tir gen
miRNA niam trén DNA bai phirc hop RNA polymerase IT (Y. Lee et al., 2004). Hau hét cac miRNA
dugc biét hién nay dugc ma hoa boi trinh ty DNA nam trong viing intron ciia cac gen ma hoa cho
protein. Mot s6 it miRNA dugc mé héa boi trinh ty DNA nam trong ving exons hozc ving khong
mé hoa (Rodriguez, Griffiths-Jones, Ashurst, & Bradley, 2004). Qua trinh phién ma nay sé tao ra
phan tir miRNA co so (primary miRNA), mang nhiéu cau tric kep toc ciia nhiéu miRNA khéc
nhau nam lién ké (Kim, 2005; Y. Lee, Jeon, Lee, Kim, & Kim, 2002). Sau d6, phirc hop enzyme
Drosha (mot loai RNAse II) va cofactor DGCRS s€ cit roi cac cu tric kep toc trén miRNA co s0,
tao ra cac tién miRNA (precursor miRNA) véi kich thudc khoang 70-100 nucleotide (Han et al.,
2004; Y. Lee et al., 2003). Ca hai qua trinh tao miRNA co so va tién miRNA déu duoc thyc hién
trong nhan té bao. Tiép d6, tién miRNA dugc van chuyén tir nhan té bdo qua mang nhan dé ra
ngoai té bao chat nho Exportin-5 (Yi, Qin, Macara, & Cullen, 2003). Sau khi ra ngoai té bao chat,
tién miRNA duoc enzyme Dicer (m0t loai RNAse III) cat thanh phan tir RNA mach doi: mgt mach
12 miRNA va mach con lai ¢ trinh tu bd sung véi trinh tr miRNA (Chendrimada et al., 2005;
Ketting et al., 2001). Helicase tiép tuc thao xoan RNA mach d6i nay thanh hai mach RNA don.
Mach miRNA s& twong tac voi phirc hop RISCs chira protein Arganaute (Ago-2) dé gan 1én ving
3’ khong ma hoa (3°UTR) ctia mRNA dich, lam trc ché qua trinh phién ma va dich ma cia mRNA
dich hodc dan dén mRNA dich bi cét bo. Con mach RNA bd sung voi miRNA sé€ bi loai bo (Bossé
& Simard, 2010; Hutvagner & Simard, 2008).

Viéc miRNA gén duogc 1én mRNA dich phu thudc rat nhiéu vao trinh tu “seed sequence”
hay “seed site”, 1 trinh tu tir nucleotide thtr 2 - 8 & dau 5 clia phan tir miRNA (Lewis et al., 2005).
MiRNA diéu hoa sy biéu hién cia mRNA chi yéu thong qua ving 3’UTR va mdt sb it diéu hoa
qua ving 5’UTR hodc viing ma hoa (1. Lee et al., 2009). Trudong hop miRNA gin 1én ving ma hoa
s& ¢6 hiéu qua wc ché dich ma it hon so v&i cac ving khac. Ngoai vi tri ciia ving seed site trén
mRNA dich thi cac yéu té khac nhu: sé luong cac seed site, cau tric mRNA dich, khoang cach
gitta cac seed site déu anh huong dén kha ning tc ché biéu hién gen caa miRNA (Brennecke,
Stark, Russell, & Cohen, 2005).
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Hinh 2. Qua trinh truéng thanh caa miRNA

Su lién quan gitta miRNA véi bénh THK di duoc chiing minh théng qua rat nhiéu
nghién ctru khac nhau (Akhtar et al., 2010; Diaz-Prado et al., 2012; Iliopoulos, Malizos,
Oikonomou, & Tsezou, 2008; Jones et al., 2009; Kim et al., 2010; Le et al., 2016; Miyaki et
al., 2009; Miyaki et al., 2010; Nakamura, Inloes, Katagiri, & Kobayashi, 2011; Tardif, Hum,
Pelletier, Duval, & Martel-Pelletier, 2009). Tuy nhién, cac nghién ctru mai nhat hién nay lai
dang chu y dén miRNA tuan hoan.

3. MiRNA tuan hoan

MiRNA tuan hoan 1a cac miRNA dugc phat hién trong cac dich ngoai bao cua co thé
nhu huyét twong, huyét thanh, dich hoat khép, nuéc tiéu hodc nuée bot (Hinh 3) (Chim et al.,
2008; Cortez et al., 2011; Hanke et al., 2010; Murata et al., 2010). Nguon géc va chiic ning
sinh hoc ciia microRNA tuan hoan van chua dugc hiéu rd. C6 mot s bang ching cho rang
miRNA tuan hoan c6 thé duogc di chuyén trong hé tuan toan nho cac bong van chuyén nho
(microvesicles), exosomes, phic hop Ago protein hoac HDL (high density lipoprotein) (Hinh
3) (Vickers, Palmisano, Shoucri, Shamburek, & Remaley, 2011). MicroRNA tuan hoan c6 thé
la san pham phu cua té bao hoic & phan tir trung gian trong con dudng truyén tin hiéu phan
anh tinh trang bénh ly cua té bao (Turchinovich, Samatov, Tonevitsky, & Burwinkel, 2013).
Sy thay d6i trong muc do biéu hién caa phan tir miRNA tuan hoan véi bénh cing véi dic diém
rat bén khi luu thong trong mau, thoi gian ban rd dai (khoang 5 ngay trong huyét thanh)
(Gantier et al., 2011), khdng bi phan hay boi Rnase, c6 thé duy tri 6n dinh ¢ nhiét d6 phong
va trong cac diéu kién bat loi cua viéc giai dong nhiéu 1an (X. Chen et al., 2008; Mitchell et
al., 2008), dic biét 1a viéc lay mau khong gay xam lan & bénh nhan, 1am cho miRNA tuan hoan
trg thanh phan tir tiém nang trong chan doan sém va diéu tri bénh.
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Hinh 3. Cach van chuyén microRNA tuan hoan

Mot s6 nghién ctru da chi ra rang miRNA tuan hoan cé thé 1a mét dau chang sinh hoc
hé tro chan doan hiru hiéu cho nhiéu bénh ¢ nguoi. Ca hai loai tiéu duong tuyp 1 va tuyp 2
déu co lién quan dén nhirng thay d6i vé profile miRNA trong mau. Nhiing thay doi nay doi khi
c6 thé duoc phét hién vai nam trude khi biéu hién bénh. Hon thé nira, mtc d6 biéu hién cua
mot sé miRNA nhat dinh c6 thé dung dé du doan cac bién ching lau dai cua bénh (Guay &
Regazzi, 2013). MiRNA tuan hoan ciing duoc du doan 1a dau chiing sinh hoc quan trong cho
nhiéu bénh lién quan dén sy 130 hda & nguoi nhu: bénh tim mach, ung thu, viém khap,
Alzheimer, duc thay tinh thé, lodng xuong, cao huyét ap, Parkinson, Huntington (Kumar,
Vijayan, Bhatti, & Reddy, 2017).

4. MicroRNA tuan hoan va bénh thoai hda khép

Vai trd va mdi lién quan gitta mirc d6 biéu hién cac miRNA véi bénh THK da duogc rat
nhiéu nghién ctru chimg minh (Akhtar et al., 2010; Diaz-Prado et al., 2012; lliopoulos, Malizos,
Oikonomou, & Tsezou, 2008; Jones et al., 2009; Kim et al., 2010; Le et al., 2016; Miyaki et al.,
2009; Miyaki et al., 2010; Nakamura et al., 2011; Tardif, Hum, Pelletier, Duval, & Martel-
Pelletier, 2009). Tuy nhién, cac nghién ctru nay tap trung vao cic miRNA biéu hién trong té bao
sun, khi ldy mau can phy thudc vao phau thuat, kho khan khi 1dy mau cho chan doan 1am sang. Vi
vay, cac nghién ctru hién nay cung chuyén sang phan tir miRNA tudn hoan dé phat trién cac dau
chimg sinh hoc tiém ning cho chan doan sém bénh THK.

Trong s6 cac dich co thé, cac nghién ctru vé miRNA tuan hoan thudng sir dung mau huyét
thanh hodc huyét twong nho tinh khong xam lan khi 1y mau. Nong 6 miR-132 trong huyét tuong
ctia bénh nhan THK dugc tim thdy giam dang ké so véi nguoi binh thuong (Murata et al., 2010).
Theo nghién ctu caa Cuadra et al. (2014), khi xac dinh mic do biéu hién cua 380 miRNA trong
huyét trong cta bénh nhan THK & giai doan dau cua bénh, cd 12 miRNA biéu hién qua muc so
véi nguoi binh thuong bao gom miR-16, miR-20b, miR-19¢, miR-30b, miR-93, miR-126, miR-
146a, miR-184, miR-186, miR-195, miR-345 va miR-885-5p (Cuadra et al., 2014). Ngoai ra, trong
mot nghién ctru kéo dai 5 nam & bénh nhan THK gdi va khép hong phét hién ra ring ba miRNA
(let-7e, miR-454 va miR-885-5p) c6 lién quan dén THK gbi va héng ¢ giai doan cubi. Trong do,
murc d6 biéu hién cua let-7e va miR-454 giam, miRNA-885-5p ting & giai doan cudi cua bénh
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(Beyer et al., 2015). Nam 2017, Ntoumou et al. thuc hién microarray, so sanh 2.549 miRNA trong
mau huyét thanh cia 12 mau bénh nhan THK va 12 mu binh thuong. Két qua cd 279 miRNA
biéu hién bat thuong: 205 miRNA ting va 74 miRNA giam & mau THK so véi mau binh thuong
(Ntoumou et al., 2017). Cac phan tich tin-sinh hoc chi ra 77 miRNA ¢6 dich tac dong thudc cac
con dudng tin hiéu lién quan dén THK. Tiép d6, nhom tac gia sir dung Realtime-PCR dé kiém tra
7 miRNA trong s6 77 miRNA, thi ghi nhan c6 3 miRNA giam biéu hién rd rang & bénh nhan THK
Ia: miR-33b-3p, miR-140-3p va miR-671-3p (Ntoumou et al., 2017). Ciing trong nam 2017, Kong,
Gao, Si, va Zhao thyuc hién mot nghién ctru twong tu, st dung k¥ thuat microarray dé so sanh muc
d6 biéu hién cua cac miRNA trong mau huyét trong ctiia 8 bénh nhan THK va 8 miu déi chang
binh thuong. Két qua co 41 miRNA ting va 29 miRNA giam trong mau THK so vai ddi chang.
Kiém tra 8 miRNA c6 muc biéu hién khac biét nhat bang Realtime-PCR, nhom téc gia ghi nhan 3
miRNA [a miR-19b-3p, miR-122-5p va miR-486-5p ting dang ké & mau THK va c6 tiém ning st
dung 1am dau chang sinh hoc cho chan doan sém bénh (Kong et al., 2017; Skrzypa et al., 2019),
st dung phuong phéap Realtime-PCR dé kiém tra mirc d6 biéu hién ciia 18 miRNA trong sun va
huyét thanh cta 28 bénh nhan THK, so sanh véi 2 mau ddi ching binh thuong. Két qua cho thay,
miR-146a-5p ting biéu hién & ca sun va huyét thanh cua bénh nhan THK so véi nguoi binh thuong
(Skrzypa et al., 2019). Tom lai, miRNA tuan hoan c6 thé 1a mot dau chang sinh hoc tiém ning cho
chan doan sém bénh THK.

Ngay nay, cang c6 nhiéu nghién ciru xac dinh va phat trién cac dau an sinh hoc mai cho
THK (Nguyen et al., 2017). Hién mét s6 dau ching sinh hoc dang tin cdy cho THK dang duoc
khao sat kha nang ap dung trong 1am sang (Kraus et al., 2015). Nhiéu y kién dé nghi sang loc ciing
lGc nhiéu dau ching sinh hoc bat ngudn tir cac mé khac nhau dé kiém tra nhiing thay doi trao doi
chat trong cac mé khéc nhau caa khép tir 6 co thé xay dung mot phat dd diéu tri viem khép trong
tuong lai cho timg ca nhan. Nhu vay, st dung dau an sinh hoc trong chan doan THK s& gilip céc
béc si khong chi phat trién mot chién lugc diédu tri THK & giai doan sém ma con gitp giam chi phi
diéu tri cho bénh nhan.

5. Két luan va kién nghi

MicroRNA tuan hoan 1a mét dau chung sinh hoc rat tiém ning, c6 thé tng dung trong 1am
sang dé chan doan sém bénh THK. Tir d6, 1am ting hiéu qua diéu tri ciing nhu giam chi phi y té
cho ngudi bénh. Tuy nhién, cac nghién ctiu khéc nhau lai cho két qua vé loai miRNA lién quan
dén THK khéc nhau. Khong c6 su lap lai vé két qua gitra cac cong bd ké trén nén rat khé dé chon
ra nhitng miRNA tiém ning lam dau chiing sinh hoc cho chan doan sém THK. Nho sy phat trién
cua cac cdng nghé sinh hoc phan tir mai, cac nghién ciru sau nay co thé hudéng dén sir dung ky
thuat next generation sequencing (NGS) dé c6 mot “profile” day du vé tat ca cac miRNA hién dién
trong mau THK va méu binh thuong dé lam co s& va nén tang cho nhitng nghién cau tiép theo.
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