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PHAN TiCH GEN SLC22A5 TRONG CHAN POAN BENH THIEU HUT
CARNITINE NGUYEN PHAT O’ MOT BENH NHAN NHI

Lwu Thi Chiém!, Tran Thi Chi Mail, Ta Vin Thao', Buii Thi Bao?

TOM TAT

Thiéu hut hap thu carnitine nguyén phat (PCD) la
r0| loan di truyén do sur suy giam hodc mat kha nang
van chuyen carnltlne cla protein OCTN2 trén mang té
bao, dan den nong do carnitine trong huyet thanh
thap va giam tich Iy carnitine trong noi t€ bao. Dot
blen dong hdp tr hoac di hdp tor & gen SLC22A5 tren
nhlem sac the 5g31 dugc biét dén 1a nguyén nhan gay
ra roi loan nay O tré sd sinh, PCD thudng dugc xac
dinh khi bénh nhan xu&t h|en tinh trang mat bu
chuyen hda, ha derng huyet glam ceton hoac dot tr,
tré 16n hon ¢ thé cé biéu hlen cla bénh ly vé cd hoac
cd tim. Trong nghién c(tu nay chung t6i bao cao mot
trerng hop bé trai 10 thang tudi mac PCD; dugc sang
loc rdi loan chuyén hda bang phudng phap khdi pho
song song (MS/MS) trén mau mau kho sau sinh cho
két qua giam carnitine va acylcarnitin; cu thé carnitine
(CO) Ia 2,85 pymol/L (tham chiéu 8.5 ~ 59 umol/L);
propionyl carnitine (C3) la 0,09umol/L (tham chiéu
0,21 ~ 4,74umol/L), acetyl carnitine (C2) Ia
3,00pymol/L  (tham chiéu 3,7 ~ 52 pumol/L),
tetradecanoylcarnitine (C14) la 0,01 pmol/L (tham
chiéu 0,03 ~ 0,5 pmol/L) va hexadecanoylcarnitine
(C16) la 0,17 pmol/L (tham chi€u 0,41 ~ 0,6 pmol/L).
Sau khi gidi trinh ty gen SLC22A5 bénh nhan dugc
phat hién mang dot bién dong hop t& rs 11568520
dan dén thay thé& acid amin phenylalanine bang acid
amin leucine & codon 17 cla protein  OCTN2
(p.Phel7Leu) tur dé Iam g|am kha nang van chuyén
carnitine cla protein nay vao noi bao, gay ra PCD.

T khoa: thiéu hut carnitine nguyén phat, oxy
hoa axit béo, SLC22A5, PCD, OCTN2.
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SUMMARY
IDENTIFYING MUTATIONS IN THE SLC22A5

GENE CAUSES PRIMARY CARNITINE
DEFICIENCY IN PATIENTS WITH SUSPECTED

NEWBORN SCREENING RESULTS

Primary Carnitine Deficiency (PCD) is a genetic
disorder resulting from a reduction or loss of the
ability to transport carnitine by the OCTN2 on cell
membranes, leading to low serum carnitine levels and
reduced intracellular  carnitine accumulation.
Homozygous or heterozygous mutations in the
SLC22A5 gene on chromosome 5g31 are known to be
the cause of this disorder. PCD is typically identified in
infants when patients present with metabolic
decompensation, low blood sugar, decreased ketones,
or sudden death. Older children may exhibit muscular
or cardiac pathology. In this study, we report a case
of a 10-month-old boy diagnosed with PCD. Screening
for the metabolic disorder was performed using mass
spectrometry (MS) on a dried blood sample, which
yielded the following results: carnitine (CO0)
concentration was 2.85 pmol/L (reference range 8.5 ~
59 pmol/L), propionyl carnitine (C3) was 0.09 pmol/L
(reference range 0.21 ~ 4.74 pymol/L), acetylcarnitine
(C2) was 3.00 pmol/L (reference range 3.7 ~ 52
pmol/L), tetradecanoylcarnitine (C14) was 0.01 pmol/L
(reference range 0.03 ~ 0.5 pmol/L), and
hexadecanoylcarnitine (C16) was 0.17 pmol/L
(reference range 0.41 ~ 0.6 pmol/L). After sequencing
the SLC22A5 gene, the patient was found to carry a
homozygous mutation (rs11568520) resulting in the
substitution of the phenylalanine with leucine at codon
17 of the OCTN2 protein (p.Phel7Leu), leading to
reduced carnitine transport capacity of OCTN2 into
cells, causing PCD.

Keywords: Primary carnitine deficiency; fatty
acid oxidation; SLC22A5; PCD, OCTN2.

I. DAT VAN DE
R&i loan chuyén hoéa acid béo (Fatty acid
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oxidation disorders - FAODs) la mdt nhom cac
bénh di truyén hi€m gap anh hudng dén viéc san
xuét ndng lugng cua ty thé do qué trinh oxy hda
cla acid béo (B-oxidation) bi gian doan, khién
cho cg thé ngudi bénh bj thi€u hut nang Ierng
va nhiém doct. Cac dot bién xay ra ¢ cac gen ma
héa cho cac enzyme chuyén hda hodc protein
van chuyén khac nhau trong qua trinh chuyen
hdéa acid béo & ty thé c thé dan dén cac dang
rdi loan chuyén hda acid béo khac nhau2. Trong
d6 phéi k& dén tinh trang thiéu carnitine nguyén
phat (PCD, OMIM # 212140) la mot r6i loan Idn
trong gen di truyen vé van chuyén carnitine dan
dén suy giam qua trinh oxy hda axit béo. Gen
gay bénh la SLC22A5 (OMIM # 603377), nam
trén nhiém sic thé 5q31 va ma héa protein van
chuyén cation hitu co type 2 (OCTN2)'3. Bénh
nhan mac rdi loan nay thudng mat carnitine lién
tuc qua than, gidm carnitine ca ngoai bao va noi
bao, dong thdi lam su’ gidm téng hdp ceton va
cac acylcarnitine. Sang loc so sinh (NBS) la
phuong phap hiéu qua gilp xac dinh sém cac
bénh nhan mac PCD, mang lai hiéu qua diéu tri
t6t, phong tranh cac bién chiing ¢ thé gép phai.
Hién nay hau hét cic nudc phat trién va mot
phan cac nudc dang phat trién da dua PCD vao
chuagng trinh sang loc thuGng quy & tré sg sinh*.

Viéc thuc hién cac xét nghiém chén doén
PCD trén cac mau sang loc cé nguy cg cao c6 vai
tro quan trong. O Viét Nam hién nay thudng dua
trén két qua sang loc so sinh bang phucng phap
khdi phd két hgp vai cac ddu hiéu 1dm sang, tuy
nhién cac dau hiéu lam sang & cac bénh nhan
PCD, nhat la nhédm nhe va trung binh thudng
khdng rd rang. Xay dung phudng phap chan
doan PCD thong qua phan tich gen SLC22A5
gilp xac dinh s6m, chinh xac, c6 d6 dac hiéu cao
trén cac bénh nhan co6 két qua sang loc nghi
ngd. Day Ia cdng cu hitu ich giip khéng chi chan
doan sm va diéu tri kip thdi, con gilp cac nha
chuyén mén chan doan phan biét véi mot s6 r6i
loan FAODs c6 dau hiéu ldam sang tucng tu’ nhu
CPT1, CPT2,2.. Hon nita xac dinh ki€u gen cla
cac bénh nhén con gilp tu van di truyén dé
phong bénh thdng qua chan doén tién lam t6 va
chan doan trudc sinh. Vi vdy, nghién cfu nay

dugc thuc hién véi muc tiéu: "Xac dinh dot bién
trén gen SLC22A5 gdy bénh thiéu hut carnitine
nguyén phat trén bénh nhan co két qua sang loc
so'sinh nghi ngo”.

II. DOl TUQONG VA PHUONG PHAP NGHIEN CU'U
Doi tugng nghién ciru: Gom 01 bénh

nhan sg sinh c6 két qua sang loc qua mau mau

kho tir got chan c6 két qua nghi ngd mac PCD.

Mau bénh pham: Mau mau khé (DBS) lay
tor got chan dam bao dugc lay dang quy trinh,
du sd lugng quy dinh. DBS sau khi 1y dudc dé
khd tu nhién sau dé van chuyén & diéu kién
nhiét d6 thudng vé phong xét nghiém, mau dugc
luu trir & nhi€t d6 phong trong vong 1 tuan, & 2
- 80°C hodc nhiét d6 thap hon néu luu trir Iau hon
1 tuadn trudc khi phan tich. Mau chiing dudc
cung cap bdi Phong Nghién ciru, Cdng ty C8
phan Chemedic Viét Nam.

Phuong phap nghién ciru: Nghién ctu ca
bénh bao gém md ta dc diém lam sang, két qua
xét nghlem (b&t thudng réi loan chuyén hda
MS/MS) va phan tich bién the gen. DNA bénh
nhan dugc tach chiét t&r mau bénh phdm mau
knhd bdang QIAamp DNA Blood Mini Kit
(Germany), phan tich gen st dung phuang phap
gidi trinh tu Sanger nham xac dinh trén 41 bién
thé trén gen SLC22A5 sir dung Bigdye terminator
v3.1 cycle sequencing kit (Applied Biosystem,
Foster City, CA, USA) trén may giai trinh tu gen
tu dong ABI 3130. Cac cip moi st dung dé phan
tich gen dugc 13y tU tai liéu tham khao [5] va tu
thiét ké (Bang 1). K&t qua giai trinh tu dugc
phan tich va so sanh véi gen SLC22A5 cua thu
vién gen NCBI.

Phan tich va xir ly sd liéu: D liéu cac chi
s6 sinh hoa dugc thu thdp theo ho sg bénh an.
D{t liéu chay PCR, giai trinh tu gen SLC22A5 dudc
ghi chép day da. SO liéu dudc nhap vao phan
mém Excel théng k& y hoc dé xur ly thdng ké.

Pao dirc nghién cru: Nghién cru tuan tha
nghiém cac quy dinh vé dao dic trong nghién
clu: ddi tugng hodc ngudi giam hé ndm rd muc
dich nghién cru va tu nguyén cung cap thong
tin, cac thong tin dugc bao mat va chi phuc vu
muc dich nghién c(u.

Bang 1. Cac cap moi thiét ké su’ dung trong nghlen ciru

Moi Trinh tu Kich thudc san pham| Nhiét dé G (Ta,°C) | Tham khao
F: CGCTGCCTTCCTAAGCCGA .
1 | R: GCGCTGAGCAGGAAGAAGATGA 503 bp 58 Tu thiet ke
F: GCCTCATCTTCTTCCTGCTC
2 | R! GTCTCCATCGCTAGGGTGTT 480 bp 58 [5]
3 | F: ATGATACACCCCCTTTGCTC 176 bp 58 [5]
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R: CAGTGCTGAGGTCCCCTGGT
SIS e s [ o
[ TGOS | s [ o
| FOSRETIOIOe | s [ o
Al T s [ o
 [OEICTI | s [ o
| ISR | oo S

Ill. KET QUA NGHIEN CU'U

3.1. Pac diém lam sang va xét nghiém
héa sinh. Bénh nhdn nam dugc sinh ra khi thai
dugc 39 tuan, can nang dat 3,5 kg va khong co
bién chlng trudc va sau sinh. Gia dinh khong co
ai mac cac bénh lién quan, bénh nhan dudc sinh
thuGng va la con thr nhat. Bénh nhan dugc sang
loc sd sinh trén mau mau khd béng phu’dng
phap khdi phd kép (MS/MS), cho két qua nghi
ngd mac rdi loan PCD. Cu thé, carnitine (C0) la
2,85 pmol/L (tham chi€u 8.5 ~ 59 pmol/L);
propionyl carnitine (C3) la 0,09 pmol/L (tham
chi€u 0,21 ~ 4,74 pmol/L); acetyl carnitine (C2 )
la 3,00 ymol/L (tham chiéu 3,7 ~ 52 pmol/L);
tetradecanoylcarnitine (C14 ) la 0,01 pmol/L

(tham chiéu 0,03 ~ 0,5 umol/L);
hexadecanoylcarnitine (C16 ) la 0,17 pmol/L
(tham chieu 041 ~ 0,6 pmol/L);

octadecenonylcarnitine (C18:1) la 0,16 umol/L
(tham chiéu 0,3 ~ 2,5 pumol/L); va
octadecadienoylcarnitine (C18:2) la 0,02 pmol/L
(tham chiéu 0,04 ~ 0,6 umol/L).

3.2. Két qua phan tich bién thé gen. Thuc
hién phan tich gen SLC22A5 cho thdy mau nghién
ciu mic 1 bién thé gdy bénh rs11568520
(c.51G>C) & dang dong hgp tir (Hinh 1A). Hinh 1B
la két qua giai trinh tu gen cla mau chiing dang
WT (wild type) tai vi tri 314 ctia gen phan tich.

51G->C (Phe17Leu)
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Hinh 1. Hinh anh két qua giai trinh tu’ gen
bang phuong phap Sanger

(A) Bénh nhan nhi véi dot bién déng hgp
¢.51G>C (p.Phel7Leu); (B) Mau chirng (WT)

IV. BAN LUAN

Thi€u hut carnitine nguyen phat la mot bénh
di truyén Ian trén nhlem sic thé thu’dng Gen
gdy bénh SLC22A5 ndm trén nhiém sic thé
5g31.1, bao gébm 11 exon va 10 intron. Protein
van chuyé’n carnitine OCTN2 dugc ma hoda bdi
gen nay bao gom 557 axit amin, chifa 12 vung
xuyén mang va mot ATP - vung lién két va dugc
phan b rong rai trén mang t€ bao cla cac mo
nhu cd tim, cd xudng, rudét non, 6ng than,
nguyén bao sgi da va nhau thai. Cac nghién ciu
da phat hién ra rdng ving xuyén mang dong vai
tr6 quan trong trong viéc nhan biét va van
chuyén Carnitine. C6 thé cd vi tri lién két Na* &
dau N va dau C cé lién quan dén viéc van
chuyén phirc hgp Na*-carnitine, ndm & vlng
xuyén mang. Vong ndi bao gilta vung xuyén
mang 11 1a ndi quan trong d€ ghép gradient
dién hdéa cia Na* va phic hgp Na*-carnitine dé
di qua mang t& bao. PCD c¢d thé xay ra & moi Ira
tudi, nhung hau hét cac trudng hop xay ra tir 1
thang dén 7 tuGi. Cac bi€u hién 1dm sang chinh
la: r8i loan chuyén hdéa ndng lugng cép tinh, biéu
hién bang ha dudng huyét, tdng amoniac mau
va nhiém toan chuyén héa; bénh co tim, biéu
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hién bang phi dai tam that, suy tim, réi loan nhip
tim va téng creatine kinase,...; bénh co bi€u hién
bang yéu cd, ha huyét ap, dau cd, kém van
ddng, v.v...; tén thuong gan, bi€u hién bang gan
to, gan nhiém md, chirc ndng gan bat thudng,...
M6t s6 it tré em co biéu hién co giat, rdi loan y
thirc ngay cang tang,...Cac triéu chirng vé dudng
tiéu hdéa nhu dau bung tai phat, non mua, trao
ngudc da day thuc quan va thi€u mau ciling da
dugc bdo cdo. Piéu dang chl y la tré em mac
PCD cd thé tir vong dot ngdt do suy tim cdp.

Nguyén tdc diéu tri PCD la trdnh nhiém
trung, tranh nhin 8n va tap thé duc cudng do
cao, dong thgi can phai diéu tri thay thé
Carnitine suét d&i d& duy tri mic Carnitine tu do
trong huyét tuang & mirc binh thudng hoac gan
binh thudng. Khi xay ra r8i loan chuyén hda
nang lugng, ngay lap turc truyén glucose vao tinh
mach dé duy tri lugng dudng trong mau trén 5
mmol/L va dung L-Carnitine ti€m tinh mach hodc
uéng (100 ~ 400 mg/kg moi ngay); thdi gian
thuyén gidm can dua trén huyét tuang cta bénh
nhan ham lugng thit tu do. BG6i véi viéc diéu tri
ca nhan dua trén ndng do bazd va acylcarnitine,
nén dung L-Carnitine dudng udng & mic 100 ~
300 mg/kg moi ngay. Trong nghién clu nay
bénh nhi da dugc diéu tri thay thé levocarnitine
sau khi chan doan trudc, sau sinh déu khdng cd
triéu chirng lam sang.

Bénh nhan mdc r6i loan PCD thudng maét
carnitine lién tuc qua than, giam carnitine tu do
ca ndi va ngoai bao, ddng thdi lam su giam téng
hgp ceton va cac acylcarnitine. K& qua sang loc
mau mau kho cta bénh nhan cho thdy su suy
gidm nong do dién hinh cla chi cd CO 13 2,85
umol/L so v@i nguGng cut-off la 8,5 pmol/L,
ngoai ra cac chi s6 C2, C3 va mot sO
acylcarnitine mach dai nhu C16 va C18 ciing
giam dang k&. CO dugc xem la chét chi diém
chinh (primary) d6i véi sang loc PCD bang
phuong phap MS/MS, tly vao muc tiéu cla
chuang trinh sang loc, ngudng cut-off clia chi s6
nay cé thé tdng hodc giam (2,85-10 umol/L) dé
giam sb ca duadng tinh gia hodc tiét kiém chi phi
cho xét nghiém xac dinh chan doan (phéan tich
gen SLC22A5)8,

Dén thai diém hién tai, da phat hién hon 180
bién thé gdy bénh trén gen SLC22A5 dugc bao
cao, hau hét la dot bién sai sot, ti€p theo la dot
bi€n v nghia va dot bién dich khung, dot bién vi
tri mG6i ndi tuang dGi hi€m va dot bién thudng
gdp nhat & exon 1. Trong nghién cltu ctia ching
t6i, sau khi giai trinh tu gen SLC22A5 trén mau
bénh phdm thu dugc da tim thdy xudt hién dot
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bién c.51G>C (p.Phel7Leu) dang dong hgp tu.
Nghién clru cta Thomas J. Urban va cong su
nam 2006 d3a chi ra dot bién c¢.51G>C
(Phel7Leu) trén SLC22A5 cb thé lam gidam 51%
kha ndng van chuyén carnitine vao ni bao cla
OCTN2 7. Nghién clru cling dua ra cd ché dan
dén OCTN2 van chuyén khdéng hiéu qua
carnitine, theo tac gia thi day khong phai la dot
bién gdy ra thay ddi ai luc cia OCTN2 Vdi
carnitine, ma anh hudng dén qua trinh dinh hinh
cau trdc bac 3 hodc 4 cua protein nay, lam cho
tugng tac ciia OCTN2 véi mang khong tot, mot
sO lugng I6n cac protein OCTN2 bi khuéch tan
vao trong bao tugng, lugng OCTN2 trén mang bi
gidm nén khdng dam bao t6c dd van chuyén
carnitine vao ndi bao. Chinh vi khéng lam mat
hoan toan kha n&ng van chuyén carnitin nén dot
bién nay cling dugc tim thdy kha phd bién trén
cdbng dong ngudi My goc A (~1,7%), va dudc
xem la mét da hinh don nucleotide (SNP)’.
Nghién cllu gan day cua Tan Kién Cudng va
cdng su' ndm 2017 cling cho thdy mdc dd phd
bi€n cua dot bién nay trong cdng dong nguoi
chéu A, theo d6 nghién clru ti€n hanh gidi trinh
tu gen SLC22A5 cla 10 tré bi thi€u hut Carnitine
nguyén phat da phat hién 10 loai va 20 vi tri dot
bién trong d6 dot bién c.51G>C (Phel7Leu) xay
ra tdi 5 [an, v@i tan sudt khoang 25% (5/20)8.

Nhu vay, viéc phan tich dot bién c.51G>C
(p.Phel7Leu) & ngudi co két qua sang loc nghi
ngd bénh mac PCD khdng chi dudc chan doan va
diéu tri kip thdi khi ¢ cac biéu hién vé 1am sang,
ma con gilp chan doan xac dinh cac ca thé khoe
manh, chua ¢ biéu hién 1&m sang rd rét nhung
¢ thé cb cac tac dong lau dai vé siic khoe, dic
biét la cac bénh li vé cg va tim mach.
V. KET LUAN

Nghién cllu da phan tich gen SLC22A gilp
chén doan bénh PCD cho mdt bénh nhan nhi c6
két qua sang loc so sinh bang phuong phap
MS/MS trén mau mau khé nghi ngs, giam CO
(2,85 pmol/L) va mét s6 cac acylcarnitine khac
(C2 (3,0 pmol/L), C3 (0,09 pmol/L), C14 (0,01
umol/L), C16 (0,17 pmol/L)... Két qua phén tich
gen cho thdy bénh nhan mang dot bién c.51G>C
(Phel7Leu), day la dot bién sai nghia dugc xac
dinh gay su suy gidam mic dd bi€u hién clua cla
OCTN2 trén mang t€ bao do khuéch tan mot phan
vao bao tudng. Viéc xac dinh dugc dot bién gay
bénh trén gen SLC22A5 gilp bénh nhan sém
dugc diéu tri kip thGi giam nguy cd bién chiing,
ngoai ra, day la mét SNP va phé bién véi ngudi
chdu A nén phucng phap nay cd thé dp dung
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rong rai, hd trg trong tu van di truyén va phong
ngura qua trinh phat trién am tham cda bénh.
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TINH HINH SO’ DUNG CAC PHUO'NG PHAP PIEU TRI Y HOC CO TRUYEN
TREN NGU’O'I BENH PAU THAN KINH TOA

TOM TAT

Muc tiéu: Khao sat tinh hinh sir dung cac
phu‘dng phap (PP) diéu tri Y hoc c6 truyén (YHCT)
trén ngudi bénh dau than kinh toa theo hdi ching 1am
sang YHCT. D&i tugng va phuong phap nghién
ctru: Nghién ctu quan sat cat ngang md ta hoi cu.
Thu thap di liéu tUr 1213 ho sd benh an ngudi benh
(NB) dau than kinh toa diéu tri noi trd tai Bénh vién
YHCT thanh phGé HO Chi Minh n3m 2022 tién hanh
thng ké va phan tich ty 1€ si dung cac PP diéu tri
YHCT theo ting hGi cerng lam sang. Két qua: Cac PP
dung thudc chiém ty Ié 98,68%, gom thuGc thang
(58, 94%) thuSc thanh pham (85,57%), thudc dung
ngoai (19, 79%). Cach thanh lap ba| thu6c cé ty 1é
khac nhau gilra cac hoi chirng Iam sang, trong dé d0|
chimng lap phu‘dng (42,27%), co perdng gia giam
(32,59%), c6 phuang (20,14%). Két hgp 2 PP dung
thuéc (47,53%); 3 PP dung thudc (9,06%). Cac PP
khdéng dung thudc chiém ty 1€ 95,71%. C6 10 PP dugc
s dung trong diéu tri dau than kinh toa gom hao
cham (1,73%), dién cham (91,26%), cay chi
(10,47%), nhi cham (0,08%), thiy cham (46,66%),
cttu (0,16%), chudm (13,69%), bd thudc (6,10%),
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x0a bop badm huyét (33,97%), duGng sinh (0,08%).
PP két hgp dudc s dung nhiéu nhat la dién cham ket
hgp thiy cham (46,26%) va dién cham két hgp xoa
bop bam huyét (32,94%). SU dung két hop giira PP
dung thudc va PP khong dung thudc, chlem ty 1é
94,56%. Két qua diéu tri ghi nhan 98, 93% g|am bénh;
082% khong thay ddi va 0,25% ting nang. Ket
Iuan Trong cac PP dung thuoc sur "dung nhiéu nhat la
thudc thanh pham, con trong cac PP khong dung
thuGc sir dung nhiéu nhat la dién cham. S dung két
hgp gitra PP dung thudc va PP khong dung thudc, cho
két qua diéu tri cao vdi ty 1€ 98,93% bénh nhan giam
bénh. Tu khéa: Dau than kinh toa, phuong phap Y
hoc ¢6 truyén, hoi ching Iam sang.

SUMMARY
SITUATION OF USING TRADITIONAL MEDICINE

TREATMENT METHODS IN SCIATICA

Objective: To investigate the utilization of
traditional medicine methods in the treatment of
sciatica patients based on traditional clinical patterns.
Subjects and Research Methods: A retrospective
cross-sectional observational study was conducted.
Data was collected from 1213 medical records of
sciatica patients who received inpatient treatment at
the Ho Chi Minh City’s Traditional Medicine Hospital in
2022. The study involved the statistical analysis of the
utilization rates of traditional medicine methods in the
treatment of sciatica according to clinical patterns.
Results: Traditional medicine methods that involved
medication accounted for a utilization rate of 98.68%.
This category included the use of herbal medicine

329



