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VAI TRO CUA GEN TRONG YEU TO NGUY CO' VA
TRONG TIEN TRIEN BENH THOAI HOA KHO'P

Huynh Thi Thiy Trang', Trin Thi Kim Phi', Vii Hoang Phwong Thu?

TOM TAT

Thodi hda khdp la bénh ly khdp phG bién nhat
trén toan cau, ddc trung bai qua trinh thoai héa sun
khdp, thay d0| xuang dudi sun va tén thuang cac cdu
tric quanh khép. Bénh thu’dng tién trién man tinh,
gay dau, han ché van dong va giam chat lugng cudc
sc“ing, dBng thdi anh huGng dén kinh té& - x& hdi dang
ké. Hién nay, cac bién phap diéu tri thoai hoa khdp
cha yeu tap trung vao g|am triéu chu‘ng va cai thién
chirc néng, trong khi tién trién bénh van khéng thé
dado ngugc. Mdc du da cé nhiéu nghlen ctu, cg ché
bénh sinh cla thoai hda khdp van chua du‘dc hiéu rd
hoan toan, do su tuong tac phuc tap gitta cac yéu té
cd hoc, chuyén héa, viém va di truyén. Hién nay, cac
nghién clu sinh hoc phadn tr ngay cang dugc quan
tam nham giai thich sau hon ban chat bénh. Dac biét,
nghién ctru vé gen dugc xem la mét budc ti€én mdi,
gop phan lam sang to vai tro cla di truyén trong nguy
€6 mac bénh, sy khac biét v& m{rc dé nhay cam gilta
CAC ca thé cling nhu trién vong (ng dung chan doan
sdm va phat trién cac phuong phap diéu tri trong
tuong lai.

SUMMARY
THE GENETIC ROLE IN RISK FACTORS AND

DISEASE PROGRESSION OF OSTEOARTHRITIS

Osteoarthritis (OA) is the most common joint
disease worldwide, characterized by cartilage
degeneration, subchondral bone changes, and
damage to periarticular structures. The illness
typically worsens over time, resulting in pain,
decreased mobility, and a lower quality of life along
with a significant financial burden. Currently,
treatment strategies for OA mainly focus on symptom
relief and functional improvement, whereas disease
progression remains irreversible. Because of the
intricate interactions between mechanical, metabolic,
inflammatory, and genetic factors, the
pathophysiology of OA remains unclear despite a
great deal of research. In recent years, molecular
biology studies have gained increasing attention in
elucidating the underlying mechanisms. Specifically,
genetic research has become a new method that
clarifies the role of heredity in interindividual
variability and disease susceptibility, as well as its
potential uses in early diagnosis and the creation of
new treatment.
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Il. SO LUQC VE BENH LY THOAI HOA KHOP

Theo Global Burden of Disease Study
(GBD) vao nam 2020, ghi nhan cd khoang
7,6% dan s6 toan cdu mac bénh thoai héa khdp,
tugng ducng khoang 595 triéu ngudi, trong do,
ty |é thoai héa khép & nir nhiéu han nam vdi
8.058,9 trén 100.000 dGi véi nir va 5780,1 trén
100.000 d6i véi nam. Cac phan tich cling cho
thay ty 1& mac bénh thodi héa khdp tang theo
tudi; nhom tudi > 70 c6 ty 1& mac bénh Ia
38.418,9 trén 100 000, nhdm tudi 50-69 ¢ ty 1&
mac bénh 1a 23.237,2 trén 100 000 va nhém
tudi tir 25-49 tudi la 2.983,5 trén 100.000. Theo
nghién c(ru cla tac gid Zhang va cong su trén
quan thé ngudi Trung Qudc dudc khao sat véi
7.126 ngudi cho thay ty Ié thodi hdéa khdp la
24,3%, trong do6 thoai hdéa khdp gbi la 13,8%,
thodi hda khdp hang la 0,6% va thoai héa khdp
vai la 3%0]. Thodi héa khdp géi la phd bién
nhat, k& dén la khdp ban tay, cac khdp khac va
khdép hang Dich t€ hoc cta thoai héa khép cung
thay déi theo dia ly, ty 1& ‘thodi héa khdp g6i dao
déng tir 34,6% & Trung A dén 66,2% & Pong A
ty 1& thoadi hoa khdp hang dao dong tUr 3,4% G
Pong A dén 9,5% & Bic My va ty I& thoai hda
khdp vai la 16 — 20% & Hoa Ky . Theo tac gia
Ho-Pham LT nghién cfu & Viét Nam cho thay ty
|é thodi hda khdp goi la 34,2%(51.

Thoai hoa khdp la tinh trang bénh ly lién
quan dén toan bo khdp; thay vi dugc dinh nghia
la mét bénh don 1é do cd ché bénh ly gay ra,
thodi héa khdp ngay cang dugc coi la mot hoi
chirng viém va chuyén héa phuc tap lién quan
dén toan bo mo khdp bao gém thoai hoa sun,
tai tao xudng, hinh thanh gai xuong va viém
mang hoat dich dan dén dau, cirng, sung va mat
chic néng khdp binh thudng 2. Cac thanh phan
¢6 ngudn goc tur sun bi thoai hda kich hoat phan
U'ng di vat trong té bao hoat dich dé gay ra viém
hoat dich. Viém hoat dich dan dén san xudt
metalloproteinase va cac yéu to gay viém va su
hinh thanh mach mau hoat dich, lam tram trong
thém sy pha hay sun PL Dd cling la nguyén
nhan chinh gay ra khuyét tat va ganh nang kinh
t€ xa hoi (11121, Cung vdi su gia hda dan so, ty 1€
mdc bénh thodi hda khdp dang gia téng hang
nam. Khong cd bién phap phong ngira hodc diéu
tri hiéu qua nao cho bénh ly nay, thay khdp la
mot phuong phap diéu tri hiéu qua cho bénh ly
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thodi hda khdp giai doan cudi, nhung tudi tho va
cac bénh nén di kem cia bénh nhan van con
dan dén su han ché trong diéu tri. Do do, viéc
phong nglra va diéu tri thoai héa khdp & giai
doan sdm la dac biét quan trong. Viéc tri hodn
qua trinh 130 hoda cta sun khdp la mét phuang
phdp diéu tri rat hiéu qua. Cac phudng phap
diéu tri hién tai, tap trung vao viéc giam dau va
phuc hoi chifc ndng van doéng, bao gom liéu
phap dugc ly, liéu phap khong dung thudc, gido
duc bénh nhan va ty quan ly. Li€éu phap dugc ly
dugc chi dinh cho bénh nhan thodi héa khdp
vUra va ndng dé gidm dau, cai thién chirc ndng
khdp va chat lugng cudc séng. Cac perdng phap
diéu tri khong dung thubc nhu: si€u am, héng
ngoai, phau thudt thay khdp ... Phuong phap
phau thuat thay khdp la perdng phap diéu tri
hiéu qua nhat cho bénh nhan bj thodi hda khdp
g|a| doan cudi. Mac du diéu tri phau thuét c6 thé
cai thién dang k& chirc nang van dong cua bénh
nhan, nerng chay mau va nhiém trung sau phau
thuét cling nhu tn thucng do phau thuét van a
mdi quan tdm. Clng vGi su' phét trién vé gen
trong bénh ly thoai héa khdp, nhan thirc vé diéu
tri liéu phap gen trong bénh ly nay gép phan
dem lai thay ddi I6n trong két qua, nguyén tic
diéu tri thoai hda khdp da cd buGc bién chuyén
I&n tr ho trg sang tai tao hodc phong nglra bénh
tat. Liéu phap gen dugc md ta la "cac san pham
cd tac dung trung gian thong qua qua trinh
chuyén giao véat liéu di truyén phién ma va/hoéc
dich ma va/hodc tich hdp vao bd gen vat chq,
bao gébm axit nucleic, vi-rdt hodc vi khuan bién
ddi gen". Cac vat phdm nay c6 thé dugc sir
dung dé slra déi t& bao truc tiép trong co thé
sdng hodc t& bao ngoai co thé sbng trudc khi
dua t& bao vao cd thé ngudi nhan dé lam chdm
hoac dao ngudc qua trinh thodi hda sun va lam
giam tinh trang tram trong hon vé mat cau trdc
cla thodi héa khdp dong thdi lam giam cac triéu
chirng tai céc vi tri tdn thuong cua sun khdp.
Hién nay, mot s6 nghién c(u vé liéu phap gen
dang dan dugc thic ddy ap dung trong cac thir
nghiém ldm sang vdi mong mudn cé budc dot
pha trong diéu tri bénh ly man tinh nay.

Il YEU TO NGUY CO’ THOAI HOA KHOP
Thoai hoa khdp la mot bénh ly da yéu t6, su
xuét hién va tién trién bénh chiu anh hudng cla
nhiéu yéu t8 nguy co nhu tudi tac, gidi, béo phi,
héi chiing chuyén hda, chdn thuong khdp, dac
diém ngh& nghiép va I6i séng. B&n canh cac yéu
td moi trudng thi yéu té di truyén ngay cang
dugc quan tam, nhiéu nghién cltu da ching
minh vai trd clia cac bién thé gen trong cd ché
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bénh sinh ciing nhu’ nguy co mac thodi hoa khdp
va dugc cho rang la tac nhan quyét dinh manh
mé cua can bénh nay. Gen dugc xem la mét yéu
t6 nguy cd quan trong, gop phan giai thich su
khac biét vé mic do nhay cam va dap Ung diéu
tri gilta cac ca thé. Gan day, cac nha nghién cliu
da tim thay hon 120 vi tri gen lién quan dén
nhiéu kiéu hinh thodi héa khép khac nhau va
lién hé chit ch& dén su dién tién bénh thodi hda
khép [ (Hinh 1).

IV. THOAI HOA KHGP VA GEN DI TRUYEN

Viéc nghién cru vai tro di truyén trong thoai
hoa khdp da dugdc nhan thay tr nhiing ndm
1940 thong qua cac quan sat lam sang cho thay
tinh chét gia dinh cla bénh, dién hinh 13 su’ xuét
hién cac not Heberden & nhiéu thé hé. Bén thap
nién 1960-1970, cac nghién clftu trén cap song
sinh khang dinh yéu t& di truyén c6 vai tro quan
trong, udc tinh khoang 40-60% nguy cG mac
bénh & cap song sinh dugc giai thich la do yéu
to di truyén. Sang thap nién 1990, cung vdi su
phat trién cta sinh hoc phén tl, cac nghién clu
cac gen nhu COL2A1, VDR hay ESR1 dudc tién
hanh, md& ra hudng ti€p can mdi cho thoai hda
khdp [l Pac biét, tir nhitng ndm 2000, cac
nghién ciu GWAS da xac dinh nhiéu locus lién
quan, trong dé dang chd y nhat 1a gen GDF5 (8],
Va nhitng nam 2010 trd lai day, cac du an Ién
nhu arcOGEN da phat hién thém nhiéu gen lién
quan khac (DVWA, MCF2L, CHST11...), cho thay
tinh chat da gen va cg ché phic hgp trong di
truyén hoc cla thoai hda khdp. Bong thdi cac
phan tich tdng hop cho thdy yéu td di truyén
gdp phan 40-65% trong nguy cd mac thoai hoa
khdp, tuy vi tri khdp va con lai la do moi trudng,
16i song.

Hién nay cac nha di truyén hoc xac dinh
dugc 124 SNP lién quan dén thodi hda khdp
(Hinh 1). Cac SNP nay bao gém 95 locus doc lap
trai rong trén toan b6 bo gen, vdi mot s6 locus
(vi du, tai gen collagen loai XI COL11A1) c6 mét
sO SNP danh dau cac lién két riéng biét tai locus.
Do do, thoai hda khdp la mot cdan bénh da gen
cao. Theo Capellini va cdng su' mét ty 1€ cac alen
nguy cc thodi hda khdp dang thay déi cac yéu té
diéu hoa (vi du, bdng cach thay déi su lién két
clia cac protein diéu hoa biéu hién gen), diéu
nay dugc dung nap do chi cd tac dong dén hinh
thai khdp nhung nhitng thay déi nay tr@ nén
bénh ly va cé hai khi con ngudi gia di. Vi nhitng
tac dong tiéu cuc nay chi anh hudng dén ngudi
cao tudi nén khéng cé ap luc chon loc nao tac
dong 1én cac alen. Ngudi ta cho rang cac alen
nguy cd thodi hda khdp nay da dat dugc tan
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sudt dang ké trong quan thé théng qua tinh da
hinh d6i khang. Tinh da hinh ddi khang la khi
mét alen cd tac déng ki€u hinh tich cuc & ngudi
tré nhung lai cd tadc dong kiéu hinh tiéu cuc &
ngudi cao tudi va la mét qua trinh dugc cho a
gop phan gay ra nhiéu bénh phéd bién lién quan
dén tudi tac.

Nhin chung, thoai hoa khdp la mot bénh da
gen phd bién trong dé bénh xdy ra do su di
truyén cla nhiéu alen nguy cd cé tac dong dén

ca thé. N6 cling phu hdp v6i md hinh "ngudng
trach nhiém" (Liability threshold model) clia cac
bénh da gen. Md hinh nay cho rang nhiéu bién
thé di truyén riéng biét cd thé lam tdng kha
ndng mac mdt bé&nh hodc mang déc diém khéng
lién tuc, chdng han nhu mét cd nhan cd thoai
hda khdp hay khong. Néu mot ca nhan dat dén
ngudng s lugng cac bién thé dé va cac tac
dong di kem cla chiung dugc phat huy, ho sé
mac bénh.

Chromosome Association SNP  Nearerst protein coding gene EA/NEA OR Variant (chromatin state} Position (hg19) P-value Causal gene
1 rs3753841 COL11AT AlG 1.08 Missense (Transcribed) 10,33,79.918 5.20 = 10 '®
rs2126643 COLITAT CjT 1.10  Intronic (Transcribed) 10,34,04,384 2,10 = 107 ™
rs4338381 COLTIAT AIG 1.10  Intronic (Promoter) 103572927 437 = 105
chr1:150214028 ANP32E CjcT 1.03 Intergenic 15,02,14,028 254 = 10°%
rs550034492 RABGAPIL TAOI7HT 103  Intronic (Transcribed) 17.4192,403 1.05 = 107 %
rs11583641 COLGALT2 T 1.08 3I'UTR (Transcribed) 18.39,06,245 5.58 = 10 ' COLGALT2
rs2820436 ZC3H11B AlC 1.07 Intergenic {(Enhancer) 21,96,40,680 2.01 = 10 %
rs2785988 SLC30A10 AfC 1.08 Intergenic (Repressed) 21,97,44,138 390 x 10 '
rs2820443 SLC30A10 T 1.06 Intergenic (Enhancer) 21,97,53,509 201 = 10°%
1.06 6.01 = 10"
rs10916199 ZNF678 AlG ns  Intronic (Heterochromatin) 22,79.02.472 2.4 = 10 °  WNT9A
rs10218792 KIF26B GIT 1.04 Intronic (Transcribed) 24.,57,50,932 203 = 10°%
2 rs2061027 LTBP1 AlG 1.04 Intronic (Transcribed) 3343336 3.16 = 10 '3
rs2061026 LTEP1 AIG 1.06 Intronic (Enhancer) 33,43,549 1.40 = 107"
rs2862851 TGFA T ns Intronic (Repressed) 7.07.12.802 520 = 10"
rs3771501 TGFA A/G 1.06 Intronic (Repressed) 707,117,653 1.66 = 10 %
1.05 4.24 = 107"
rs12470967 SDPR AlG 1.06 Intergenic 19.26,71,981 1.50 = 10 %
rs62182810 RAPH1 AlG 1.03 Intronic (Transcribed) 204387 482 1.65 = 10°®
3 rs7639618 COLBA4PT GJ/A 1.43 Missense (Repressed) 1.52.16.429 73 x 100"
rs62262139 RBMG AIG 1.04 Intronic (Transcribed) 5.00.22.049 Q.09 = 10"
rs11177 GNL3 ANG 1.12  Missense (Transcribed) 5,27,21,305 1.25 = 10 '
rs6976 GNL3 TIC 1.12  F'UTR (Transcribed) 5,27,28,804 7.24 = 107"
rs3774355 ITIH1 AlG 1.09 Intronic (Repressed) 528,117,778 820 = 10 '
rsG78 ITIH1 T/A 1.08 Missense (Repressed) 5.28.20981 1.60 = 10°®
rs12107036 ™63 GlA 1.21  Intronic 18,96,00,160 215 = 103
4 rs11732213 SLerP TIC 1.06 Intronic (Transcribed) 17.04.244 8.81 = 107"
rs1913707 RAB28 AIG 1.08 Intergenic 1.30,39.440 296 = 107"
rs34811474 ANAPCH GJ/A 1.04  Intronic (Transcribed) 2.54,08.838 217 = 10 *
rs11335718 ANXAZ =fC 1.11  Intronic (Transcribed) 7.95.28.543 426 = 107"
rs13107325 SLC39A8 TIC 1.10  Missense (Transcribed) 10,31,88,709 829 x 10°'*
5 rs10471753 PIK3R1 GJC ns Intergenic (Enhancer) 6.78.18.952 3.80 = 10 ¥
rs35611929 AP3B1 AIG 1.06 Intronic (Transcribed) 7.74.67.824 8§29 = 10°'%
rs3884606 FGF18 GlA 1.04 Intronic (Enhancer) 170871074 825 = 10 ¥
(53 rs1800562 HFE GlA 1.95 Missense [Transcribed) 2,6093,141 50 x 107
rs115740542 HISTIH2BC CcjT 1.06 Intergenic {Promoter) 2,61,23,502 859 =« 10 ¢
rs10947262 BTNL2 T 1.31 Intronic (Repressed) 3.23.73.312 50 = 109
rs7775228 HLA-DQB1 T/C 1.34 Intergenic (Repressed) 3.26,58.079 243 « 10°%
rs9277552 HLA-DPB1 T 1.06 3'UTR (Transcribed) 3,30,55,501 237 = 107"
rs12154055 CDC5L GlA 1.03  Intergenic 4.44.49.697 271 = 10°%
rs10948155 SUPT3H/RUNX2 T ns Intergenic 446,87 987 520 = 10 "' RUNX2
rs10948172 SUPT3H/RUNXZ2 GJIA 1.14 Intronic (Enhancer) 4.47.77.961 7.92 = 10 "'1 RUNX2
9.00 = 10
rs2396502 SUPT3H/RUNXZ CiA 1.09  Intronic (Transcribed) 4,53,57.699 212 = 10"
rs1997995 SUPT3H/RUNX2 GlA 1.09  Intronic (Transcribed) 4,53,74,183 1.1 = 107"
rs12206662 SUPTIH/RUNX2 GJA ns Intronic (Transcribed) 4,53.76.221 1.3 = 1077
rs80287694 BMPS GJ/A 1.12  Intronic 5,56,36,940 266 = 1077
rs12209223 FALry AJC 116 Intronic 7.61,64.589 29 x 10"
117 3.88 = 10 '®
rs9350591 APy TIC 1.18  Intergenic 7.62,41,527 242 « 107
7 rs143083812 SMO TIC 2.84 Missense (Transcribed) 1.28.84410 7.90 = 1072
rs11764536 HDACS CiA 1.26 Intronic 1.84,09993 1.60 = 10 *
rs788748 IGFRPZ AG 070 Intergenic 4,60,26,181 20 = 1078
rs11409738 DYNCILY TA/T 1.04 Intronic (Transcribed) 9,57.19.834 213 = 107"
rs3815148 COGS ClA 1.14  Intronic (Transcribed) 106938420 4.11 = 107
rs4730250 DUS4L GlA 1.17  Intronic (Transcribed) 10,72,07,695 920 = 107
rs7792864 RNF32 CiG 235 Intergenic 15,63.46,087 4.00 = 107
8 rs330050 PPPIR3B GJ/C 1.04 Intergenic (Repressed) 90,87 679 1.93 = 10"
rs4733724 GSDMC AJG 1.11 Intergenic {Enhancer) 13,01 23728 7.20 = 10 2
rsG0890741 GSDMC CiCA 1.11  Intronic 13,07,68,503 4.50 = 107
rs11780978 PLEC AJG 1.13  Intronic (Transcribed) 14.50,34.852 1.98 = 107" PLEC
9 rs10116772 GLIS3 CiA 1.03 Intronic (Transcribed) 42,90,541 3.71 = 10°%
rs10974438 GLIS3 AJC 1.03  Intronic (Transcribed) 4291928 1.34 = 10°%
rs1 16882138 MOB3B AlG 1.25 Intergenic 2,73,13,557 5.09 = 10 ¥
rs1078301 COL27A1 T/A 1.07 Intergenic {Repressed) 11,69,09,146 1.4 = 1070
rs919642 COL27AT TiA 1.05 Intergenic (Repressed) 11,69,11,147 8.55 = 107 '3
rs1330349 TNC CiG 1.08 Intronic (Transcribed) 11.78.40.742 4.10 = 10"
rs2480930 TNC ANG 1.09 Intronic (Transcribed) 11,78,42,307 660 = 10 "2
rs4836732 ASTNZ T 1.20  Intronic (Transcribed) 11,9266,695 611 = 107
rs13283416 ASTNZ2 GT 1.10  Intronic 11.93,01,607 53 x 107 ™
rs34687269 ASTNZ AT 1.09 Intronic 11,94,84,132 1.67 = 10
rs10760442 IMX1B GlA 1.09 Intronic (Repressed) 12,93,83.900 7.60 x 10 '?
rs62578127 IMX1B T 1.09 Intronic (Repressed) 12,93 86,860 277 = 1072
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Chromosome Association SNP - Mearerst protein coding gene EA/NEA OR  Variant (chromatin state)  Position (hg19) P-value Causal gem
11 517659798 METTLIS AJC 1.06 Intergenic 288,74 997 206 x 1010
rs11031191 DCDCs TiG 1.03 Intergenic 3.07.74.280 142 = 10°%
rs2070852 F2 C/G ns Intronic (Transcribed) 46744925 4.7 < 10°8
rs10896015 LTBP3 GJA 1.09 Intronic (Enhancer) 6.53.23,725 7.70 = 10"
1.08 274 % 10°°
534419890 SPTBNZ TiC 1.13  Intergenic (Repressed) 6,65.01.624 199 « 10°®
rs1149620 TSKU TIA 1.04 Intronic (Transcribed) 7.65.06,572 693 x 1070
12 rs4764133 ERP27 TiC ns  Intergenic 1,50,64.363 1.80 = 10 '3 MGP
ns 48 « 10"
rs10492367 PTHLH/KLHL42 TG 1.14  Intergenic 2,80.14970 125 = 107
10843013 PTHLH/KLHL42 C/A 1.14  Intergenic 2,80.25,196 54 =« 10"
rs12049916 [garad] GJA ns  Intronic 28359985 200 = 10 ®
rs79056043 LRIG3 G/A 1.18 Intronic (Transcribed) 5.82.89,598 133 <107
rs317630 CPSF6 TiC 1.04  Intronic (Transcribed) 6.96,37,847 197 < 10°®
511105466 ATFZE1 AIG 1.04  Intergenic (Enhancer) 9.03.26,919 216 = 10°%
52171126 CRADD T/C 1.03  Intronic (Transcribed) 94167220 907 = 10°'°
rs835487 CHST11 GJA 1.13  Intronic 1050,60.767  1.64 = 10°®
rs11059094 MLXIP TIC 1.08  Intronic (Transcribed) 12,26,06,837 738 = 10"
rs1060105 SBNOT (W 1.07 Missense (Transcribed) 123806219 19« 10°%
rs56116847 SBNO1 AJG 1.06  Intronic (Transcribed) 123835233 319 x 10"
rsd765540 FAMI01A qm 1.08 3'UTR (Transcribed) 124799642 34 <10°
13 rs11842874 MCF2L AJG 1.17  Intergenic (Repressed) 11,36,94,509 204 = 10°®
15 rs35912128 usrs T 1.08 Intronic (Transcribed) 5,07.31,132 218 x 10°®
rs4 775006 ALDH1AZ AJC 1.06 Intergenic (Enhancer) 5.82.15727 840 « 10
rs3204689 ALDH1AZ /G 146 3'UTR (Transcribed) 5.82 46,802 399 « 107"° ALDHI1AZ
12901372 SMAD3 cfc 1.08 Intronic (Enhancer) 6,70,78,168 560 = 10"
rs12901071 SMAD3 AJG 1.08 Intronic (Enhancer) 6,73.70,389 312 =10
35206230 CSK TIC 1.04  Intergenic (Transcribed)  7.50.97.780 148 = 10"
16 rs9930333 FTo GfT 1.05 Intronic (Transcribed) 5.37.99977 1.52 « 10°°
rs8044769 FTo cfT 1.11  Intronic (Transcribed) 5.38.39.135 6.85 = 10°®
rs6499244 NFATS/WWP2 AT 1.06 3UTR (Transcribed) 6.97.35271 388 « 10"
rs34195470 WWF2 G/A 1.07 Intronic (Enhancer) 6.99.55,690 27 = 10"
rs864839 JPH3 TIG 1.08 Intronic (Repressed) 8.76.71.419 201 < 10°%
rs1126464 DPEP] GjC 1.04 Missense (Transcribed) 8.97,04,365 1.56 = 1070
17 rs35087650 SMCE - 1.07  Intronic (Transcribed) 20,58.350 1.18 x 1077
rs8067763 S0X9 GiA 1.06 Intergenic (Repressed) 10012939 239« 107
rs2953013 NF1 C/A 1.05 Intronic (Transcribed) 2.94,96,343 3.07 = 10
rs62063281 MAPT GJA 1.10 Intronic (Repressed) 4,40,38,785 530 « 10°'?
rs547116051 MAFT CJ- 1.83 Intronic 44057 887 150 « 10°#
rs7222178 NACAZ AT 1.09  Intergenic 5.96,52,282 1.70 = 107
AT 1.10 378 = 10"
rs2521349 MAP2K6 AJG 1.13  Intronic (Transcribed) 6,75.03,501 995 « 10"
18 rs10502437 TMEM241 GJA 1.03  Intronic (Transcribed) 2,09.70,706 250 = 10°®
19 rs118809%92 DOTIL AJG ns  Intronic (Transcribed) 21,76.403 3.20 « 10°'°
rs12982744 DOTIL C/G 1.17  Intronic (Transcribed) 21,77.193 7.8 « 10°°
51560707 SLC44A2 TIG 1.04 Intronic (Transcribed) 1,07.50,738 135 = 100"
chr19:18,898 330 COMP G/C 16.70 Missense 1,88.98.330 4.00 = 1012
rs375575359 ZNF345 delfT 1.21 Intronic (Heterochromatin) 3,73.53,347 7.54 = 107
rs75621460 TGFBI AJG 1.16  Intergenic (Enhancer) 41833784 1.62 = 107 '3 TGFBI
rs4252548 [[§]] TIC 1.30 Missense (Transcribed) 55879672 21 =<10"
1.32 196 « 10712
20 rs143384 GDF5 AlG 1.10  5'UTR (Promoter) 3.40,25,756 140 x 107"
1.10 477 x 108
rs143383 GDF5 TIC 1.79 5'UTR (Promoter) 34025983 18 « 10" GDF5
117 62« 107"
rs6094710 NCOA3 AJG 1.28 Intergenic (Enhancer) 4,60.95,649 20 = 100" NCOA3Z
21 6516886 RWDLD2B TIA 1.10  Intergenic (Transcribed)  3.03.93.664 584 « 10°* RWDD2B
rs2836618 ERG AJG 1.09  Intergenic 4,00,48,295 320 = 10"
22 rs117018441 EP300 TiG 5.89 Intergenic (Transcribed)  4,15.53,917 18 « 10°%
15532464664 CHADL insg/- 7.70 Missense (Promoter) 4.16.34,088 450 = 107"
| rs528981060 SCUBE1 AJG 1,68 Intronic (Repressed) 43662241 20 =108

Hinh 1: 124 SNPs c0 lién quan dén nguy co thoai hoa khdp

Cac alen nguy co thoai héa khép chu
yéu nam & cac ving ma héa khong protein
(non-protein) cua bd gen. C6 hai cd ché
chinh ma bién di di truyén cé thé tac ddng 1én
ki€u hinh. Co ché th(r nhat la théng qua su’ thay
doi truc tiép thanh protein. Diéu nay cd thé la
k&t qua ciia mot bién thé di truyén lam thay doi
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mé DNA trong trinh tw m3 héa clia mét gen, dan
dén sy thay thé axit amin lam thay d6i chirc
nang cla protein. Co ché th(r hai la thdng qua
viéc thay ddi su’ diéu hoa biéu hién gen, dan dén
su tang hoac giam mulc do0 mRNA cla gen, va
sau dé la mdc do protein dugc ma hda. Day la
cd ché ma phan I6n tac dong & cac bénh thong
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thudng va nam & cac vung khéng ma hoda cla
bd gen. Trong thoai hda khdp, cho dén nay co it
hon 10% trong s6 124 SNP nam trong trinh tu
ma hoa protein.

Tuong tac giira di truyén hoc thoai héa
khép va di truyén bi€u sinh. C6 ba co ché
chinh cla su diéu hoa di truyén biéu sinh biéu
hién gen: stra ddi sau dich ma cua histon, RNA
khong ma hda va DNAm, trong d6 DNAm dugc
nghién clu ky luGng nhat. Cac nghién clu vé
methylome DNA (DNAm) sun dd dan dén viéc
phat hién ra cic locus ddc diém dinh lugng
methyl hdéa lién quan dén thodi hoda khdp
(mQTL: methylation quantitative trait loci), tai
dd c6 méi tuong quan gitta ki€u gen tai SNP
nguy cd thoai hda khdp va cis DNAmM. DNAm
dudc cho la hoat dong nhu mét dudng dan ma
qua do chl'c nang cua kiéu gen SNP dugc tac
ddng 1&n su bi€u hién cla gen muc tiéu. Cac
phén tich vé bd gen biéu sinh sun da cho phép
uu tién su di truyén biéu sinh & cac vling diéu
hoa (chfa mQTL), SNP nhan qua (ndm trong
ving) va gen hiéu ng (dugc diéu hoa bdi
vung). Trong s6 124 SNP trén 95 locus doc lap
dudc bao cao trong tai liéu, hai mugi tdm SNP
da dugc chirng minh la cé tac dung trung gian
d6i v8i mQTL trén 23 locus khac nhau (mét s6
SNP cé tac dung chung Ién DNAm tai CpG). biéu
nay phu hop vdi cac quan sat trudc day rang
25% locus nguy cd OA ciling la mQTL

Cac nghién ciru vé gen trong thoai hoa
khép va cac thir nghiém tién Iam sang. Cac
nghién clru vé gen da cho thay cé mai lién quan
gitta alen vdi nguy cd mac bénh. Céc gen ma
hda protein cta ho IL-1 ndm trén nhiém s3c thé
2, 9 va 11. Kaarvatn va cdng su da chi ra rang
khong cd su’ khac biét vé alen trong su’ phan bd
cla IL-1A rs1800587 va IL-1B rs1143634 giita
bénh nhan mdc thodi hda khdp g6i va hong va
nhém ching. Tuy nhién, & SNP trudc day, kiéu
gen C/T cd lién quan dén nguy cé mac thoai hda
khdp gbi cao han. Hai da hinh nam & vung khdi
dong cla gen IL-1B rs16944 (511C>T) va
rs1143627 (31T>C). Su xuat hién clla cac alen T
va C trong cac bién thé tuong (ing cd lién quan
dén su gia tang tiét IL-1B8 Pl Hon nifa, cac
nghién c(u lién quan dén nhiing bénh nhan mac
cac bénh khac nhau cho thay ki€u gen TT cla
rs16944 cé lién quan dén murc IL-1B tang cao.
Hay cac nghién cttu cling cho thay da hinh gen
TLR9 rs187084, nam & vung khdi ddng, cd lién
quan dén nguy cd thoai hda khdp gbi cao han
(ki€u gen CC) va thodi héa khdp hang (alen A).
Tac gia Wang va cdng su' da chi ra rang cac da
hinh cta ITLN1, XCL2 va DOTIL ciing cd lién

quan dén thodi hoa khdp. Ngoai ra con nhiéu
gen dugc chitng minh lién quan dén thodi hoda
khdp nhu GDF5, FRZB, COL2A1, ASPN.

Trong cac nghién clu tién Idam sang, mo
hinh chudt da dudc st dung réng rai dé thir
nghiém liéu phap gen trong diéu tri thoai hda
khdp. Cac nghién clru cho thay viéc tiém gen
vao khdp c6 thé mang lai nhiéu Igi ich, tir viéc
thic day tai tao sun dén (fc ch& cac qua trinh
viém va thodi hda. Vi du nhu, cac vector virus
nhu adenovirus dudc s’ dung dé dua nhiing
gen nhu GDF5, SOX9, IGF-1 hodc TGF-B vao té
bao sun, thdng qua dé sé kich thich tdng hap
chdt nén ngoai bao (collagen type II) va cai
thién cau trdc sun. Ngoai ra, viéc truyén gen ma
hda cac chat c ché viém hodc enzym phan gidi
sun, dién hinh nhu IL-1 receptor antagonist (IL-
1Ra), TIMP-1 hay TIMP-3, cling gilip gidm dang k&
phan (ng viém va lam cham qua trinh thoai héa
khdp. Gan day, cac thr nghiém végi cong nghé
CRISPR/Cas9 da md ra trién vong chinh sira truc
ti€p cac gen lién quan dén thoai hda va viém,
dong thdi tdng cudng bi€u hién cac gen bao vé
sun. Ngoai ra, su két hgp gilra tiém gen va li€u
phap t& bao gdc bién déi gen cho thay hiéu qua
vugt troi trong viéc tai tao md sun va phuc hoi
chiic nang khdp. Hodc nhitng nghién clu thdr
nghiém vé viéc b sung rhGDF5 bang dudng tiém
ndi khdp cd thé ngén ngtlra va tham chi dao ngugc
su tién trién cta thodi hda khdp trén chudt. Nhitng
phat hién nay cung cap cd s ly luén cho viéc st
dung GDF5 ngoai sinh dé duy tri cdn bdng sun
trong qua trinh thoai héa khdp trong ti€n bo diéu
tri ti€m ndi khdp trong tuong lai 19,

Nhin chung, cac két qua trén mo hinh chudt
cho thdy liéu phap gen cd tiém ndng hda hen
trong diéu tri thodi héa khdp, du van con nhiéu
thach thirc vé tinh an toan, kha ndng kiém soat
bi€u hién gen va ng dung l1dm sang trén ngudi.

V. KET LUAN

Cho dén nay, nhiéu da hinh da dugdc xac
dinh c6 thé lam tdng hodc gidm nguy cd thoai
hda khdp & nhiéu quan thé khac nhau. Cac alen,
ki€u gen cd thé trg thanh cac ddu hiéu di truyén
dé phan biét mot nhém cd nguy cd mac thoai
hda khdp cao. Mac du chua cd nghién ctu di
truyén nao vé thoai hda khdp dua ra dugc cong
cu chan doan hodc phuong phap diéu tri, mot s&
gen lién quan dén thoai hdéa khdp ma hda cac
protein hoat dong trong cac con dudng cé san
liéu phap diéu tri, mé6t s trong s6 d6 dang dugc
thr nghiém Iam sang. Do dd, cac kham pha di
truyén co tiém nang dich ma va khi ngay cang
c6 nhiéu vi tri GWAS (Genome wide association
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study) dugc bao cao thi khoang cach hién tai
gitra kham pha va (rng dung sé thu hep.

Liéu phap gen trong thodi hda khdp dang
dan dugc thic ddy 4p dung trong cac thl
nghiém ldm sang v&i mong mudn dem lai su’ toi
uu trong diéu tri trong tuong lai. Khong gidng
nhu liéu phap gen cho cac bénh di truyén, von
tdp trung vao viéc thay thé cac gen khiém
khuyét bang cac gen binh thudng, liéu phap gen
cho bénh thodi hda khdp hudng dén viéc biéu
hién qua mdc cac gen diéu tri hodc gidm biéu
hién clia cac gen cd hai bang cac phuang phap
truc ti€p hodc gian ti€p. Hién nay, chlic nang
cla cac gen dugc sir dung trong diéu tri thoai
héa khép thudng bao gém (1) thic déy su téng
sinh va phat trién cda t& bao sun; (2) Uc ché
qua trinh 130 hoda va apoptosis cua t& bao sun;
(3) tang cudng dong hoda dan dén san xudt
nhiéu ECM han; (4) ngan ngla tinh trang viém,
di hoa va t6ng hgp cac enzyme phan hdy ma
tran. Chinh vi thé, viéc phét trién nhiing nghién
cru vé gen trong bénh ly thoai héa khdp la budc
di dau tién trong tién trinh phat trién liéu phap
gen trong bénh ly man tinh nay.
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Pat van dé: Mat rang la hdu qua nghiém trong
cla cac van dé rang miéng gay anh hudng xau lén stic
khoé rang miéng va stic khoé toan than va la van dé
rat dugc quan tam trong nha khoa h|en n ay. Viéc
phuc hinh lai rang mat dién ra cang s6m cang t6t nhat
la & nhu‘ng ngudi tré tudi. Muc tiéu nghién ciru:
Kh&o st tinh trang mat rang, nhu cau va yéu cau diéu
tri phuc hinh rang cla sinh vién ndm nhét TruGng Dai
hoc Tra Vinh 2023-2024. PG6i tugng va phudng
phap nghién ciru: Nghién cfu cit ngang mo ta 328
sinh vién nam nhat dén kham va diéu tri tai khoa Rang
Ham Mat Trudng Pai hoc Tra Vinh tir thang 12 nam
2023 dén thang 12 nam 2024. Két qua: Khao sat tinh
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trang mat rang thi ty Ié bénh nhan mat rang chiém
57,4%, s6 lugng rdng mat trung binh trong nhém
ngh|en ctu la 1 rang/ bénh nhan, nhém 18-22 tudi ty
I& mat réng 53,6%, nhdém 23- 29 tudi ty 18 mét ring
cao chiém 67,4%. Nhu cau vé diéu tri phuc hinh cao
chiém 57,0%. Ty I& Iva chon phuc hinh c§ dinh dé
phuc hoi rang mat chiém 71,6%. Ket luan: Ty Ié mat
rang cao G nhoém bénh nhan tré, s6 rdng mat trung
binh tang tuyen tinh véi s6 tudi. Phuc hinh mang lai
chirc néng kép &n nhai va thAm mi, phuc hinh ¢8 dinh
dugc ua chudng nhat.
T khoa: mat rang, nhu cau phuc hinh.

SUMMARY
TOOTH LOSS AND REALATED FACTORS IN

FRESHMAN AT TRA VINH UNIVERSITY, THE

SCHOOL YEAR 2023-2024
Background: Tooth loss is a serious
consequence of dental diseases that adversely affects
mastication, speech, aesthetics, and overall health. It
remains a major concern in modern dentistry,
particularly among young adults. Early prosthodontic
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