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TOM TAT

Pit van dé: Bénh nudc tiéu mui dudng chay
(Maple syrup urine disease, MSUD) la bénh di
truyén lin gdy ra boi cac dot bién gene
BCKDHA, BCKDHB, DBT giy ra cac triéu
chung lién quan dén viéc gia ting ndng do
Leucine, Isoleucine va Valine trong mau do thiéu
hut enzyme a-ketoacid dehydrogenase chudi
nhanh  (branched - chain  a-ketoacid
dehydrogenase: BCKAD). Tir d6 dan dén cac
triéu chimg ton thwong than kinh nghiém trong.
Viéc chin doan tré c6 thé giy ra cac tién luong
vé phat trién tAm than van dong ciing nhu tur
vong rat xau. Bénh thuong do dot bién gene di
truyén theo kiéu dong hop tir 13n hodc di hop tir
kép dang trans gay bénh.

Ca lam sang: Ching t6i bao cao truong hop
2 bé gai phat hién bénh trong giai doan so sinh
voi cac dic diém 1am sang nhu bu kém, noén 61,
co gbng, ting truong luc co, nudc tiéu mui 14
phong cing dic diém lam sang MSMS ting
Leucine, Valine. Két qua dot bién gene ghi nhan
kiéu gene BCKDHB 1a di hop tir 1an chua dugc
b4o cdo trudc ddy. Ca 2 tré déu tir vong sau 6
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thang diéu tri trong bénh canh viém phdi, nhiém
tring huyét nang cing t6n thuong di ching than
kinh ciing nhu ton thuong da.

Két luan: MSUD la bénh 1y réi loan chuyén
hoa bam sinh can dugc phat hién sém dé tranh
cac bién chimg than kinh. Viée xac dinh dot bién
gene lién quan dén bénh MSUD 1a can thiét.

Tir khéa: bénh nudc tiéu mui dudng chay,
MSUD, BCKDHA, BCKDHB, DBT

SUMMARY
HETEROZYGOUS BCKDHB CAUSING

MAPLE SYRUP URINE DISEASE:
REPORT OF 2 CASES AT CHILDREN'S

HOSPITAL 1

Background: Maple syrup urine disease
(MSUD) is a recessive genetic disorder caused
by mutations in the BCKDHA, BCKDHB, DBT
genes, leading to symptoms associated with
increased blood levels of Leucine, Isoleucine,
and Valine due to enzyme a-ketoacid
dehydrogenase deficiency (branched-chain a-
ketoacid dehydrogenase: BCKAD). This results
in severe neurological damage. Late diagnosis
can lead to very poor prognoses regarding
psychomotor development and mortality. The
disease is typically caused by inherited gene
mutations in either a homozygous recessive or
compound heterozygous trans configuration.
Case report: We report the case of two infant
girls diagnosed with the disease, exhibiting
clinical features such as poor feeding, vomiting,
stiffness, increased muscle tone, and urine
smelling like maple syrup, along with MSMS
clinical features of increased Leucine, Valine.
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The genetic mutation results recorded a
previously unreported BCKDHB gene type as
compound heterozygous recessive. Both children
died after 6 months of treatment in the context of

severe pneumonia, septicemia, neurological
sequelae, and skin lesions.
Conclusion: MSUD is an inherited

metabolic disorder that needs to be detected early
to avoid neurological complications. Identifying
the genetic mutations related to MSUD is
essential.

Keywords: Maple syrup urine disease,
MSUD, BCKDHA, BCKDHB, DBT

I. DAT VAN DE

Bénh nudc tiéu mui dudng chay 1a mot
r0i loan chuyén héa hiém gip do di truyén
1an trén nhidm sic thé thuong gy ra do giam
hoat dong cua phac hop a-ketoaxit
dehydrogenase chudi nhanh (BCKD). Phirc
hop BCKD xtic tdc qua trinh khur carboxyl
oxy hoa cua acid keto chudi nhanh & budc
thr hai tor con dudng gian hoa cua cac acid
amin chudi nhanh (branched-chain amino
acids-BCAA), bao gdm leucine, isoleucine
va valine. Sy thiéu hut hoat dong cua phuc
hop BCKD dan dén sy tich tu BCAA va axit
o-keto cta chung trong huyét twong, nudc
tiéu va dich ndo tiy. BCKD phiic hop bao
gém bdn tiéu don vi Ela, E1B, E2 va E3,
duoc m3 hoéa lan lugt bdi BCKDHA,
BCKDHB, DBT va DLD. Kiéu hinh cua
MSUD dugc phan thanh nam loai: cd dién,
trung binh, tung dot, dap ung thiamine va
thiéu hut E3. Trong d6 MSUD c¢6 dién (75%
truong hop) dugc dic trung bdi hoat do
enzyme BCKD tir 0% dén 2% va nd biéu
hién kiéu hinh nghiém trong nhat. Trong
MSUD cb dién, triéu ching 1am sang thuong

xay ra trong tudn dau tién sau khi sinh, bao
gdm nude tiéu mui dudng chay, bi kém, ngi
nhiéu, li bi, Ir dv, co géng, co giat, sau do l1a
hén mé tién trién, cudi cing 13 suy ho hap.
Phu ndo 1a mot bién ching thuong gip cua
tinh trang mat bu chuyén héa. Néu khong
duoc diéu tri, tinh trang nay s& dan dén ton
thuong ndo khong hdi phuc hodc tir vong.
Loai trung gian (3—8% hoat dong enzyme
binh thudng) dugc biéu hién bang tinh trang
cham phat trién tri tué tién trién va cham phat
trién. Nhitng bénh nhan thudc thé timg dot co
tri tué va phat trién binh thuong cho dén khi
roi vao tinh trang cing thang nhu nhiém
trung. D61 v6i thé dap ung véi thiamine, viee
str dung liéu thiamine s& giup enzyme BCKD
hoat dong binh thuong. O loai cudi cing,
bénh nhan thiéu hut E3 ¢ biéu hién rdi loan
chtrc ning két hop cua ba phuc hop ketoacid
dehydrogenase. MSUD dugc chan doan dwa
trén sy hién dién cua cac dic diém 1am sang,
BCAA ting cao trong huyét twong va
hydroxyacid chudi nhdnh va keto acid
(BCKA) trong nudc tiéu (7) .

Ty 1& mic MSUD trén toan thé gi6i duoc
wdc tinh 14 1 trén 185.000. Cho dén nay, hon
200 dot bién da duoc phat hién giira
BCKDHA, BCKDHB va DBT (Co so dit
ligu gen nguoi, http://www.hgmd.cf.ac.uk).
Nhiing thay doi vé gen lam suy giam hoat
dong BCKD c6 thé xay ra & bat ky gen nao
trong so ba gen trén. Trong bai bio co nay,
ching t6i trinh bay biéu hién 1am sang, dic
diém sinh hoa, dot bién gen, so lugc diéu tri
mot trudng hop mic MSUD va trinh bay hai
dot bién méi cua gen BCKHB da duoc xac
dinh ¢ bénh nhan (7).
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Hinh 1: Tong quan vé con dwong di héa BCAA

BCAA trai qua quéa trinh chuyén hoa
dugc xtc tac boi aminotransferase chudi
nhanh (BCAT) va cin c6 o-ketoglutarate,
dan dén viéc san xuét cac a-ketoaxit KIC,
KMV va KIV. Cic chét trung gian nay sau
do trai qua qua trinh khtr carboxyl oxy hoa,
duogc xuc tac boi phirc hop BCKAD.

T viét tat: KIC, axit o-
ketoisocaproic; KIV, axit -
ketoisovaleric; KMV, axit a-keto-p-
methylvaleric; Glu, glutamat; BCAA, axit
amin chudi nhanh; BCKAD, a-ketoaxit
dehydrogenase chudi nhanh.
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1. BAO CAO CA LAM SANG

Ca lam sang s6 1:

Bé gai, 7 ngay tudi, sanh mo du thang lic
38 tuan, can nang luc sanh 3200 gram. Sau
sanh bé khoc ngay va xuit vién 5 ngay sau
sinh, bu stta me hoan toan, khong ghi nhan
c4c triéu chtng bat thuong. Tién can gia dinh
ba me khong ciung huyét théng, me chua
timg say thai truéc ddy. T 6 ngay tudi, tré
bat dau bu it, oc sita, s6t nhe nén dugc nhap
vién Nhi Péng 1.

Dién tién tai khoa So sinh:
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Trong 2 tudn dau sau nhap vién em oc
sita nhiéu lan, giam truong luc co, kém dap
g v6i kich thich dau. Xét nghiém tai diém
nhép vién ghi nhan siéu am bung c6 hoi tinh
mach ctra, theo doi viém rudt hoai tir. WBC
13,04 k/UL, Neu chiém 55%, Hgb 13x3 g/dl,
PLT 616 k/UL, CRP 0,29 mg/L, Khi méau
dong mach pH/PO2/PCO2/HCO3-/BE: 7,37/
86,5/ 26,6/ 15,0/ -10,3, Lactate mau 1,85
mmol/L, NH3 104,76 pmol/L, Pudng mau
mao mach 52 mg/dl, ceton ni¢u am tinh,
khong 1am ceton mau. Tré chan doan viém
rudt hoai tir v6i diéu tri nhin an, tmyén dich
¢6 dam. Sau 2 tudn nhdp vién bé van con oc
61, lir dur, truong luc co giam, suy hd hap
taing dan can hd tro thd NCPAP, nghi ngo
nuée tiéu c6 mui duong chay. Két qua xét
nghiém NH3 102 pumol/L, ceton méu duong

Bing 1: Pét bién gene ca lim sang 1

tinh, ceton niéu dwong tinh. Xét nghiém gidy
thAim khé MS/MS Leucine 2916 pmol/L,
Valine 327 umol/L. Két qua GCMS cho thay
luong bai tiét trong nudc tiéu ting rit cao 2-
Hydroxyisovaleric acid, 4-
Hydroxyphenyllactic acid, tang vira phai cac
chat 3-Hydroxyisovaleric acid, 2-Hydroxy-3-
Methylvaleric acid.

MRI ndo ghi nhan ton thuong toan bd
chat trang trén va dudi 1éu, dbi xing hai ban
cAu dai ndo

Xét nghiém gene ghi nhan di hop tr lan
BCKDHB, thay ddi vi tri Nucleotit thir 704
trong trinh ty ma héa DNA Guanine thay thé
cho Adenine. Két qua lam thay ddi trinh tu
phan tir Protein véi acid amin 235 bang viéc
Cystein thay thé boi Tyrosine. Pay 1a mot
dot bién sai nghia.

. / Phan I&p
Gen |D2ngdi | Béng/ | .., Thay a6 Hé qua Kidu hinh aét bién
truyén | Di hop ’ Nucleotit/ Protein ) .
Clinvar
NM_000056.4: Gl S
: chr6: c.704G>A Dot bién sai Maple syrup urine S5
DI, e Dihop lg)171352 |(NP_000047.1:  |nghia disease, type Ib (AR)  [Pa° céo trén
Clinvar
p.Cys235Tyr)

Tré dugc diéu tri bang ché d6 dinh dudng
stta BCAD (khong chura Leucine, Isoleucin
va Valine) pha v&i bt Valin va Isoleucin,
chich Vitamin B1.

Tir khi phat hién bénh tré c6 nhiéu dot,
viém rudt, suy hé hip do viém phdi. Ton
thuong da do thiéu Valine, Isoleucine du da
duoc bd sung. Toén thuwong di chimg ndo do
dong leucine véi cac biéu hién co gong, ting
truong luc co. Cac xét nghiém MSMS duoc
1ap lai nhidu lan trong qua trinh diéu trj da s6
déu ghi nhan tinh trang ting leucine trén
1000 wmol/L. Tré tir vong lic 6 thang tudi

trong bénh canh dot mat bu cép roi loan
chuyén hoa, khai phét bai nhiém tring huyét,
viém phdi ning .

Ca lam sang s6 2:

Bé gai, 9 ngay tudi, sanh mo, dii thang 37
tuan, can ning lic sanh 3700 gram. Sau sanh
bé khoc ngay va xuit vién 5 ngay sau sinh,
bl stta m¢ hoan toan, khong ghi nhan cac
triéu chimg bét thuong. Tién cin gia dinh ba
me khong cung huyét thong, me chua timg
sdy thai trude day.

Ba ngay trudc nhap vién tré bat dau bu
kém, kho khe, thé mét. Ngay nhap vién em li
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bi, bd bu, tho rén.

Dién tién tai khoa So sinh: Em, L dur, sut
can 600 gram voi can nang hién tai 3100
gram, tho rén, suy ho hap dat noi khi quan va
thd may. Xét nghiém tai thoi diém nhap vién
WBC 14,03 k/UL, Neu chiém 64.2%, Hgb
15,9 g/dl, PLT 464 k/UL, CRP 0,09 mg/L,
Khi mau dong mach pH/PO2/PCO2/HCO3-
/BE : 7,32/ 103,3/ 27,8/ 15,0/ -10,3 , Lactate
mau 1,83 mmol/L, NH3 97,65 pmol/L,
Puong mau mao mach 38 mg/dl, ceton ni¢u

am tinh, ceton mau duong tinh. Két qua
MSMS ghi nhan leucine 3150,54 pmol/L,
Valine 282,89 umol/L.

Pinh lugng acid amin mau ghi nhan
Allo-isoleucine 904 pumol/L, Leucine 504,37
pumol/L, Issoleucine 1304,9 pmol/L, Valine
26,8 pmol/L.

Tré duogce tién hanh loc mau vao 18 ngay
tudi va ghi nhan dién tién Leucine bang xét
nghiém MSMS sau lgc mau theo bang sau.

Bang 2: Gia tri Leucine, Valine trudc, trong va sau loc mdau

Truwdéc loc mau

Sau lgc 6 gio

Sau két thiic loc

Sau lgc 17 gio mau 18 gty

Leucine (umol/L) 3150,54

968,08

889,08 949,73

Valine (umol/L) 282,89

102,33

125,61 145,95

Két qua GCMS cho thiy luong nudc tiéu
bai tiét ting rat cao 2-Hydroxyissovaleric
acid, 3-Hydroxybutyric acid, ting vira phai
2-Hydroxy-3-methylvaleric acid, 2-
Ketoisocaproic acid

Xét nghiém gene ghi nhan di hop tir 1an
BCKDHB, thay ddi vi tri Nucleotit ther 1027

Bing 3: Dot bién gene ca lim sing sé 2

trong trinh tw ma héa DNA Guanine thay thé
cho Thymine. Két qua lam thay d6i trinh ty
phan tir Protein v6i acid amin 343 bang viéc
Serin thay thé boi Proline. Pay 1a mot dot
bién sai nghia.

Dang di | Déng/Di e Thay déi PR P Phén I6p dot
K hinh

Gen truyén hop Vit Nucleotit/ Protein Hé qua feu i bién

NM_000056.5: Chua duoc
. . chré: c.1027T>C Dot bién sai Maple syrup urine disease, , o
BCKDHB |Lan Dihop  f80273210 |(NP_000047.1:  |nghta type Ib (AR) bao cao trén
Clinvar

p.Ser343Pro)

Tré tiép tuc diéu trj béng ché d6 dinh
dudng stta BCAD (khong chtra Leucine,
Isoleucin va Valine) pha véi bot Valin va
Isoleucin, levocarnitine, gamalate B6. Tuy
nhién ghi nhén tré cé di chiing ndo nhu tinh
trang truong luc co, co gong tay chan. Tré
duoc xudt vién luc 3 thang tudi.
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Em nhap vién lai luc 4 thang do ti€u chay
v6i Leucine kiém tra 1a 1322 pmol/L va lac 5
thang do viém phdi suy ho hip véi nong do
Leucine 13 1606,88 pmol/L. Twong tu ca sb
1, bé s6 2 ciing ghi nhan ton thuong da do
thiéu Valine, Isoleucine du di dugc bd sung
v6i luong phit hop theo khuyén céo. Tré tir
vong luc 6 thang tudi trong bénh canh dot
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méit bu cip réi loan chuyén hoa, khoi phat
bdi nhiém tring huyét, viém phoi ning.

I1l. BAN LUAN

Ca hai bénh nhan MSUD cua ching t6i
déu khoi phat trong thoi gian so sinh véi thoi
gian khoi phat bénh déu trén 7 ngay. Cac
triéu chimg 1am sang déu phu hop véi bénh
canh MSUD thé ¢6 dién nhu bt kém, nén 6i,
Iir dir, co gong, giam trudng luc co hodc ting
truong luc co. Ca 1am sang s6 1 ¢6 mui nude
tiéu dudng chay dic trung, riéng ca sb 2 lai
khong phat hién mui gi la. Yéu t6 quan trong
nhat duoc cho rang anh huong dén két qua
diéu trj 1a thoi gian chan doan xac dinh duogc
tinh tir lac tré co tridu chimg dau tién trén
lam sang ©®. Két qua diéu tri khong tot néu
phat hién MSUD sau 7 ngdy va rat xau sau
14 ngay ©. Ca hai bénh nhan cia ching t6i
déu tién trién dén tinh trang suy ho hap va
t6n thuong ndo nghiém trong. Bénh nhan tén
thuong ndo trong MSUD dugc 1y gidi do su
tich tu cia cac acid amin chudi nhanh, dic
biét 1a Leucine, va cac a-ketoacid. Hau qua
lam trc ché chuyén hoa ning luong té bao
ctia té bao ndo, gy stress oxy hoa va chét
theo chu trinh ©. Bénh canh cua MSUD
khong dic hiéu va can chan doan voi cac
bénh 1y nhidm tring va cac bénh 1y rdi loan
chuyén hoa bam sinh khac. Viéc phat hién
cac bénh 1y chuyén hoa bang cac xét nghiém
can 1am sang co ban 1a quan trong. Ca s6 1
6 bat thuong ceton ni¢u duong tinh, ca s6 2
¢6 ceton mau dwong tinh. Pay 1a diu hiéu
goi ¥ bénh 1y chuyén héa & tré so sinh. Vé
mat xét nghiém dac hiéu cho MSUD, ca hai
truong hop cua ching t6i déu c6 MSMS voi
tinh trang Leucin ting rit cao cing Valine
tang vira phai, GCMS phat hién cac ketoacid
nuée tiéu do quéa trinh gian héa Leucine bi
gian doan. Truong hop ca sé 2 ching t6i co

lam thém dinh lugong acid amin mau voi
néng dd Leucine, Isoleucine, Valine déu
ting. Trong d6 can chi y c6 nong do Allo-
isoleucine tang cao. Céac xét nghiém MSMS,
GCMS va dinh luong acid amin cua hai bénh
nhan déu phu hop véi chan doan MSUD.
Viéc do hoat dong cua enzyme rat quan
trong trong chan doan MSUD tuy nhién hién
tai chung t6i chua thé thuc hién duoc do
ngudn lyc chua du. Thay vao dé, chung toi
thuc hién cac xét nghi¢ém gene giai trinh tu
thé hé¢ méi trén cac ca lam sang. Trong
nghién ctru nay, hai dot bién cuia BCKDHB
(c.1027T>G, ¢.704G>A) da duogc xac dinh.
Chung t6i khong tim thay co s& dir lidu bao
c40 2 dot bién nay trén Clinvar. Vi vay c6 thé
thiy ddy 1a hai dot bién méi. Trong MSUD,
dot bién gene BCKDHA chiém 45%,
BCKDHB chiém 35%, va DBT chiém
20%(7). Cac dong hop tir 1an hodc di hop tir
kép dang trans duoc cho 1a nguyén nhan dan
dén biéu hién kiéu hinh cia MSUD. Hién
nay chua ghi nhan di hop to lan gay bénh
trong MSUD. Trén 2 ca bénh cua ching t61,
tir 1am sang dén xét nghiém can 1am sang co
ban, chuyén sau nhu MS/MS, GC/MS, dinh
luong acid amin déu thoa chan doan MSUD.
Tuy nhién, vi¢c giai trinh tu gene ra di hop tr
lan BCKDHB gy bénh 1a 1an dau duoc béo
cdo. Gang Liu va cdng sy bao cdo ca MSUD
tai Trung Qudc ghi nhan dot bién gene x6a
doan 16n 1am tai t6 hop gene khong alen dau
tién (3). Trong bai bao cdo nay, tac gia trinh
bay khi [am xét nghiém giai trinh ty méi cho
ba, me va bénh nhan thi chi ghi nhan nguoi
ba va bénh nhin mang dot bién cia gene
BCKDHB la ¢.391G > A. Trong khi khong
ghi nhan dot bién gene BCKDHB tir ngudi
me. Téc gia tiép tuc sir dung cac xét nghiém
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do liéu luong gene (gene dosage assay) voi
qPCR cho thdy ngudi cha chira hai ban sao
binh thudong cia cac exon 1, 2 4, 9, 10 cua
gene BCKDHB, con nguoi me chi chira mot
ban sao ctia cic exon niy. Didu nay cho thiy
rang ngudi me mang mot sy xda bo 16n cua
gene BCKDHB. Tiép tuc phan tich CNV cua
ngudi me bing microarray cho thy tong sd
lin xo6a khoang 378kb cua arr[hgl9]
6914.1(80,809,635-81,187,927) x 1 & me,
trong khi tong sd lan x6a ~404 kb cia
arr[hg19] 6q14.1(80,809,635-81,214,052) x
1 & bénh nhan. Vi vay bénh nhan cua Gang
Liu va cong su 13 su tai t6 hop di hop dot
bién ¢.391G>A va d6t bién x6a 16n (chr6:
2.80811266 81194921del383556)(3). Mot
vai diém han ché trong nghién ciru ctia chung
t6i, ca 1am sang dau tién chung toi chua lam
dinh luwong acid amin dé tim Allo-isoleucine
(1a mot trong nhitng tiéu chuan chan doan).
Ca hai ca ching t6i déu khong thyc hién
nhitng ki thuat khac dé nghién ctru bd gene
sau hon cling nhu ching t61 chua giai trinh ty
gene cho ba me. Ca hai bénh nhan cua ching
t61 déu mat trong bénh canh mét bu rdi loan
chuyén hoa do viém phoi, nhiém tring huyét
niang. Nhiém trang va chén thuong giy ra
cac rbi loan sinh héa nhanh chéng va dang
ké, thuong can sy thay d6i phuong phéap diéu
tri & ngan ngtra nhiém doc chuyén hoéa @,
Marie-Thérese Abi-Wardé va cong su da
theo ddi 35 bénh nhan MSUD thiy rang tinh
trang mat bu chuyén hoéa (leucine huyét
tuong >380 pmol/L) xay ra thudong xuyén
hon trong nim dau doi va sau 15 nam, chi
yéu 1a do nhiém trung va khong tuén thu ché
d6 an ubng @. Yéu t6 dy doan cac dot mét
bu bao g6m tré ba kém, lir dir, non 6i, mat
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nuoc, xét nghiém nhu xuét hién ceton mau,
ceton ni¢u, tang acid uric va tang khodng
tréng anion ®). Ngoai ra, viéc kiém soat tinh
trang thiéu acid amin thiét yéu cdp va man
tinh kém ciing 1a mot yéu t6 gop phan lam
diéu tri khong thanh cong. Hai tré cia chiing
t6i déu c6 cac dot nhap vién vi viém phé)i,
viém rudt kém theo tinh trang Leucine >
1000 pmol/L. Co s& trong diéu tri dot cap
cia MSUD goém w@c ché qua trinh di hoa
protein ndi sinh, duy tri tong hop protein,
ngin ngira sy thiéu hut cac axit amin thiét
yéu va duy tri do tham thidu mau binh
thuong @. Tuy nhién, nhu cdu quan trong
clia viéc bo sung isoleucine va valine trong
dot cAp rdi loan chuyén hoa thudng bi bo
qua®. Trong giai doan dau dot cap rdi loan
chuyén hoa ¢ tré so sinh, qué trinh téng hop
protein ndi bao cao can phai duogc kich hoat
dé st dung lugng leucine du thira va nhd dé
giam lugng leucin trong huyét tuwong va
trong m6®. Nghién ctru cua Christensen va
cong su, néng do isoleucine va valine trong
huyét tuong can dat trén khoang sinh 1y (500
dén 800 pmol/l) khi bat dau diéu tri dot cip
dé canh tranh hiéu qua voi néng do leucine
van chuyén ra t& bao. Doc tinh lién quan dén
viéc ting ndng do isoleucine va valine 1a rat
it, nhung néu khong cung cap du isoleucine,
valine va céc axit amin thiét yéu khic cho
quéa trinh tong hop protein trong sudt qua
trinh mat bu s& 1am cham tdc do giam cua
leucine va kéo dai tinh trang ton thuong
ndo®,

IV. KET LUAN
MSUD — Bénh nudc tiéu mui duong
chay 1a bénh Iy rdi loan chuyén hoa bam sinh


https://pubmed.ncbi.nlm.nih.gov/?term=Abi-Ward%C3%A9+MT&cauthor_id=28905140

TAP CHi Y HOC VIET NAM TAP 537 -

THANG 4 - SO CHUYEN PE - 2024

can duoc phat hién som dé tranh céac bién
chimng than kinh. Viéc xac dinh dot bién gene
lién quan dén bénh MSUD la can thiét.
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