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ABSTRACT
Case of ethylmalonic encephalopathy on a
“low methionine and cysteine” diet

Ethylmalonic encephalopathy (EE) is a rare
metabolic disorder caused by dysfunction of
ETHE]1 protein, a mitochondrial dioxygenase
involved in  hydrogen sulfide (H2S)
detoxification. EE is usually a fatal disease
with a severe clinical course mainly associated
with developmental delay and regression,
recurrent petechiae and chronic diarrhoea.
Clinical symptoms may present from birth or
several months after birth. Treatment includes
antioxidants, antibiotics that reduce H2S level
and antispastic medications, which are not
curative. The mutations causing absence of the
ETHEI protein, as in the case for the described
patient, usually entail a severe fatal phenotype.
Although a few rare cases mild clinical findings
were reported, the mechanism resulting in these
milder cases is also unclear. In this article, we
describe a 5-year-old boy with a mutation
in the ETHE1 gene, with chronic diarrhea,
microscopic hematuria, motor and language
retardation, who is on a “low methionine and
cysteine” diet and in consideration of changing
into oral medications.

TOM TAT

Ethylmalonic encephalophathy 1la mot
chimg r6i loan chuyén hoa hiém gip do rdi
loan chtc nang cua gen ETHE1 (1 dang di
truyén 13n), mot dioxygenase cua ty thé lién
quan dén quéd trinh giai doc hydro sunfua
(H2S). EE thuong la mot can bénh gay ti
vong voi dién bién 1am sang nghiém trong

Huynh Ngoc Khoi Cat
Bénh vién Gia Pinh Pa Nang

chu yéu lién quan dén cham phat trién va thoai
trién, truong luc co yéu, chim xuit huyét trén
da tai phat va tiéu chay man tinh. Cac triéu
chimg 1am sang c6 thé xuét hién tir luc méi
sinh hodc vai thang sau sinh. Diéu tri bao gdbm
cac chét chdng oxy héa, thudc khang sinh 1am
giam nong do H2S. Cac dot bién gay ra su
vang mit ctia protein ETHE1, nhu truong hop
cua bénh nhan dugc mo ta, thuong kéo theo
mdt kiéu hinh gay tir vong nghiém trong. Mic
du ¢ nhitng trudng hop hiém gip dugc bao
4o v6i cac biéu hién 1am sang nhe, nhung
co ché dan dén nhiing trudng hop nhe hon
nay cling chua ro rang. Hién tai 1a mét truong
hop bé trai 5 tudi bi dot bién gen ETHEI, bi
tiéu chay man tinh, tiéu mau vi thé, cham phat
trién van dong, ngdn ngit; dang sir dung ché
do an “giam methionine va cystein” va can
nhic str dung thudc udng.

Tac gia lién hé: Huynh Ngoc Khoi Cat

Ngay nhén bai: 7/6/2023

Ngay phan bién khoa hoc: 8/6/2023

Ngay duyét bai: 15/6/2023

1. TONG QUAN

Bénh nio do ethylmalonic (EE) 1a mét réi
loan chuyén héa nghiém trong di truyén lin
trén nhiém sic thé thuong & tré so sinh anh
huong dén ndo, duong tiéu hoa va cac mach
ngoai vi. Réi loan nay dwoc dic trung boi
su cham phat trién than kinh, co giat, chim
xuat huyét tai phat va tiéu chay méan tinh
[1]. Chup cong huong tir ndo (MRI) cho
thay ton thuong hoai tir lan rong trong ciu
tric chat xam sdu [12]. Khoi phat va muc
dd nghiém trong cta cac tri¢u chiig nay khac
nhau ¢ tung bénh nhan, tham chi véi cung
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mot dot bién, nhung hau hét xay ra som trong
qua trinh phat trién [9].

ETHE1 1a mot polypeptide 30-kDa nim
trong ty thé, tham gia vao qua trinh oxy hoa
di hoa hydro sunfua (H2S) thanh sunfat [14].
Nong do thap (<125 pM) ciia H2S ¢6 nhiéu
chuc nang sinh ly ¢ nguoi khoe manh, bao
gdm truyén tin hiu giira cac té bao than kinh,
bao vé tim mach, diéu hoa nhip tim, gian
mach, hinh thanh mach va tac dung chéng
oxy hoa, chdng viém va bao vé té bao trong
biéu mo6. Mic du H2S & dang vét hoat dong
nhu mot tac nhan bao vé té bao, nhung & nong
d0 cao, n6 la mot tac nhan ddc hai manh ¢
ché mot sé enzyme quan trong c6 tac dung
chéng oxy hoa va tao ning luong [3].

Mot trong chirc ning 1a ciia ty thé chiu
trach nhiém cho loai bo H2S tir cac mo. H2S

-1

Su thiéu hut enzyme ETHE1 ¢6 chirc ndng
s€ ngan khong cho sulfide bi phan huy, cho
phép phan tir nay tich ty trong té bao. Su
tich tu sulfua can tré kha nang san xuit ning
luong cia ty thé va lam hong cac mo va co
quan khip co thé. Cac nha nghién ctru tin
rang tac dong ctia lugng sulfua du thira trong
ndo, co, mach mau va niém mac rudt la co so
cho hau hét cac dic diém chinh cua bénh ndo
do ethylmalonic.
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ban diu duoc ¢b dinh bai sulfide quinone
oxyoreductase (SQR) gin mang. Cac dién tir
duogc chiét xuat tir H2S di vao chudi hd hip
& cip d6 nhom quinone (UQH/UQ), sau do
duogc chuyén sang phire hop 11T (cIII) va cudi
cung dugc ¢b dinh béi cytochrom ¢ oxidase
(phtcc hop IV, clV) thanh oxy phan ti voi
su hinh thanh cta nudc. Sulfur dioxygenase
(SDO/ETHE1), hién dién dudi dang dime
lién két Fe trong chit nén ty thé, oxy hoa
nguyén ti lwu huynh cua H2S duoc ¢d dinh
trong gdc persulfide (H2SO3) thanh sulfite
(S032-) trong phan tng bao gdm oxy phan
tr va nudc ( Hinh 1). Sulfite tiép tuc bi oxy
hoa thanh sulfat (SO4) boi sulfite oxidase
[13]. Cac hé thong nay c6 thé co chirc ning
sinh 1y quan trong trong viéc duy tri ndng do
H2S ¢ m6 thap.

Mot vai truong hop dugc bao céo cod su
dung ché d6 an “Low methionine and cystein”
dé tranh lam tang thém du thira sulfua trong
cac mé co thé.

2. BAO CAO TRUONG HQOP BENH

Truong hop bénh nhi nam, 58 thang dén
kham vi thoai trién van dong, cham phat
trién ngdn ngi, ting truong kém va tiéu
phan Iéng.
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Tién sir gia dinh:

Em ho cua me (con di rudt 1): sbt sau do
chdm dung va liét nra nguoi

Em ho ctia me (con di rudt 5): cham dung,
vanh tai dinh

Ca 2 chua tung lam cac xét nghiém di
truyén trude day

Tién sir bin than:

So sinh:

Tré sinh thuong du thang, cén nang luc
sinh 3,1kg, chidu dai 50cm, lam sang loc sau
sinh 5 mat bénh: két qua chwa ghi nhan bt
thuong, do OAE: OAE hai tai trong gidi han
binh thuong, si€éu am tim: hinh thai chtrc nang
tim trong gidi han binh thuong.

Qua trinh mang thai me¢ chua ghi nhéan
bat thuong

Bénh ly:

Tré bat dau xuét hién triéu ching tiéu long
lac 1 thang tudi. Tré dén kham vi tiéu phan
long nhiéu 1an ~ 8-10 lan/ ngay dugc diéu tri

v&i men vi sinh, kém, giam sira dau.

Luc 7 thang tudi: tré dén kham vi ndi chAm
xuét huyét toan than, khong s6t, tinh tdo, an
bt dugce, khong non.

Luc 12 thang tudi: di kham vi cham
tang can - SDD trung binh (CN: 8,2kg
<-2sd)

Sau 12 thang tudi tré di kham nhiéu dot
vi chim xut huyét trén da + tiéu phan long
nhiéu dot ( tiéu phan long > 5 lan/ ngay)

Tré khong tiéu phan thanh khudn, thuong
tiéu phan sét ~ 1-2 1an/ ngay, c6 nhiéu dot
trong nam tiéu phan long toé nudc hoac ti€u
phan nhay can phai di kham.

Dinh duong:

Tré bu me két hop sita cong thirc tir
sau sinh

Me cho tré an da dang, lugng thitc an du

Stra cong thirc > sita tuoi, lugng sita phu
hop véi timg d6 tudi theo khuyén cao bo y té

Cham tang trudng tir 12 thang

Biéu db ting trudng

—CHT) SN st
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Van dong:

12 thang: méi biét bo, dimg phai c¢6 nguoi vin, ngdi dugc chua viing
15 thang: chua biét di, dimg phai c6 ngudi vin

Cham phat trién ngdn ngit
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Khéng hiéu cac hiéu 1énh ngon ngit don gian

53 thang tudi tré di kham nhan thay cham phat trién vé nhén thirc, ngdn ngit va van dong,
tang trudng kém, di kham va diéu tri nhiéu noi nhung chua cai thién, dugc gioi thi¢u vao trung
tam xét nghiém di truyén tai thanh phd H6 CHi Minh lam cac xét nghiém phan tich acid hitu co

niéu tang, dot bién NST va dot bién Gen c6 két qua:

Ch&n doan nghi ngd: td rdi loan chuyén hda, cham phat trién tdm van (xem

Thong tin 13m sang: .\ . 1 h& so dinh kem)

NST1-22 va NST gidi
tinh

Khéng phat hién bat thwong sé luong, vi mat doan va vi lap doan nhiém séc thé

KET LUAN: Khéng phat hién CNV (*)

* Dé nghj tu van véi bac si diéu trj va chuyén gia tu van di truyén dé hiéu rd mai lién hé giira két qua va dau hiéu bénh.

. A 2. Phan |6p
Gen |Dangdi | Dong/ | ... Thay doi Hé qua Kiéu hinh dét bién
truyen | Di hop Nucleotit/ Protein .
theo Clinvar
NM_014297 5
“ Déng  |chr19: c.488G>A Dot bién sai Ethylmalonic o
ETHE1 |Lan hop 43511454 |(NP_055112.2:  |nghia encephalopathy (AR) | G3Y bénh
p.Arg163Gin)

1. Phat hién 01 bién thé déng hop dwoc phan I1&p gay bénh trén gen ETHE1 (dang di truyén ldn). Dot bién trén
gen nay cé thé lién quan dén Ethylmalonic encephalopathy (AR), c6 kha nang lién quan l1am sang.
2. Bénh nhan nén tham khao y kién bac silam sang vé két qua nay.

10/8/2022: Tré di kham vi sét cao lién tuc,
hong do loét, tiéu mau sam, tiéu phéan nhéy long
nhiéu 1an trong ngay dugc chan Viém loét hong/
Viém rudt/ Suy dinh dudng, cac bac sy co chi
dinh kham dinh dudng ghi nhan dugc:

Cham dat cac mbc tang truong, tré hién
tai khong ngdi duogc, khong ding duogc, chua
biét di, chdm phat trién ngdn ngir, khong hiéu
cac hi¢u 1énh ngon nglr don gian

CN/T: 15kg < -2sd

CC/T: 98 cm <-2sd

CN/CC >-1sd

Tinh trang dinh dudng: Suy dinh dudng
trung binh

Tinh

An udng duoc, khong non

Tim phoi thuong

Bung mém, khong chudng

Tiéu ddm mau , HC (+)
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Tiéu phan léng, khong thanh khuodn tu
sau sinh

Ché d¢ an:

Stra: st dung stra twoi TH true milk ~
500ml/ ngay

Danh gia nang lugng ~ 1000 kcalo/ngay

B6 sung vitamin A theo lich tai dia phuong

B6 sung vitamin D dén 18 thang

Ké hoach diéu tri: song song véi cac
thudc diéu tri, hd tro men vi sinh; vé mit
dinh dudng, ching toi cho ap dung ché do
in Low methionine and cystein, b sung
men vi sinh va theo ddi. Trong c6 cac chat
dinh dudng da lugng sinh nang lugong, co
2 acid amin c6 luu huynh trong cdu trac:
Methionine va cystein. Ché do an nay sé&
lam gép phan lam giam tinh trang du thira
sulfua trong cac mo, tranh lam nang hon
cac triéu chung lam sang ctua bénh
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Cu thé:
BANG THUC PHAM TINH TOAN LUQONG METHIONINE

METHIONINE <100MG

Tao Nho

Céac qua mong (dau, viét quat, mam x6i,....) | Bong cai xanh
Dua leo Khoai lang
Xa lach Hat dé

Qua 1& Bip

Dua hiu Pau Ha lan
Ca chua Khoai tay
Chubi Dau trang (ndu sdt ca- dong lon)
Hat macca Pau nanh

Cai kale (ndu chin) Hat 6c cho
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Ca rét Yén mach

Pau xanh Pau lang

Nim Bo dau phong
METHIONINE 100-300mg

Refired beans Hat diéu

Pau den Pau nanh (edamame)
Tau hit Hat hudng duong
Surimi Phomai, cheddar

Phomai, mozzarella stick

Bo thuc vat

Stra 1% Stra chua tach béo
Tom

METHIONINE >300mg

Diéu brazil Thit bo, ctru

Thit x6ng khéi Uc ga

C4, ca hoi Phan dui tdm him
Ga tay Cua

Trimg Thit c6t 1éch
Cangu Thit heo dong hop

D6i v6i cac thuc pham it Methionine
c6 thé cho tré dn thuong xuyén, hang ngay,
lwong khong gi6i han. Péi voi cac thuc pham
thudc nhom Methionine trung binh c6 thé cho
tré dn hang ngay, lugng it. D6i vi nhom thuc
phém thudc nhom Methionine cao, cho tré an
1 tudn ~3 lan, lvong han ché. Co thé sir dung
Sira dau nanh cho tré + bo sung bot MCT ( 1
mudng pha chung vao cit sira hodc cit com/
chao cho tré)

Sau 6 thang 4p dung thir ché do an Low
methionine and cystein tuong ddi, tré tiéu phan
thanh khuon (trung binh ~ 1-2 1an/ ngay), giam
s0 1an phai di khdm vi tiéu chay dang ké, chua
ghi nhan lai cac triéu chimg xuit huyét trén
da, nhan thirc tot hon, hiéu ngon ngir don gian
khi ra hiéu 1énh (ha miéng, gio tay, cuoi,..), xét
nghiém nudc tiéu (HC -)

Trong qua trinh diéu tri, tré chua timg bi
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hén mé ndo

Nhirng tré ngai khé khan: V& VLTL vén
dong chua dugc thyc hién tdt, gidi han trong
chi dinh phau thuat kéo dai gan got Aschille,
chua c6 phac dd diéu tri cu thé

3. BAN LUAN

EE 1a m6t ri loan chuyén hoa 1a mét ching
16i loan chuyén hoa hiém gip do réi loan chirc
ning ctia gen ETHE1 (1 dang di truyén lan),
mot dioxygenase ctia ty thé lién quan dén qua
trinh giai doc hydro sunfua (H2S) dan dén
cham phat trién va thodi trién, truong lyc co
yéu, cham xuét huyét trén da tai phat va tiéu
chay mén tinh. Xét nghiém sinh hoa bao gém
nhiém axit lactic mau, ting acylcarnitine C4
va C5 trong huyét tuong ciing nhu acylglycine
C4-6 va tang bai tiét rd rét axit ethylmalonic
qua nude tiéu. Mic du thyc té 1a phan 16n cac
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truong hop dién hinh déu c6 biéu hién nghiém
trong va dan dén tir vong , mot sb truong hop
khong dién hinh ciing da dugc bao céo [4,6].
Ngudi ta ciing biét rang c6 mot s truong hop
c¢6 biéu hién khong dién hinh nhe, cic triéu
ching thudng xuét hién sau 5 tudi, chin
doan thuong bi tri hodn cho dén tudi vi
thanh nién hodac trudng thanh [7]. Hién tai
c6 70 truong hop dugce ghi nhan trén toan
thé gioi, tap trung chu yéu ving Pia Trung
Hai va A Rap, chua tim thiy bao cdo vé
truong hop bénh tai Viét Nam

Piéu tri chu yéu 12 hd trg, bao gém chét
chdng oxy hoa, thube gidn co va thube chong
dong kinh [8,17]. Trong s6 cac loai thude nay,
NAC va metronidazole ndi bat trong diéu tri
do tac dung khir H2S ctia chung. NAC 14 tién
chat thim qua té bao cua glutathione (GSH),
mot hop chit ddi dao trong ty thé, noi né hoat
dong nhu mot trong nhitng chat nhan sinh
Iy nguyén tur luu huynh ctia H2S thong qua
SQR [5,11,15]. Metronidazole 1a mot loai
khang sinh duoc st dung rong rii dé chong
nhidm trung ky khi bang cach giam luong
vi khuan trong rudt gia, ddy 1a ngudn chinh
tao ra khi H2S [10]. Tac dung c6 lgi cua ca
hai tc nhan da duoc thé hién trong hau hét
cac truong hop bi anh hudng [11,15], nhung
cho dén nay, diéu tri chita bénh van chua
dat duoc. Liéu phap gen va cdy ghép gan,
dugc bao cdo trong mot sé 4n pham, khong
phai 1a phuong phéap diéu trji thong thudng
va tac dung cia chung rit dang khich 1¢,
nhung sé lugng cac truong hop khong du
dé ching minh rd rang hi¢u qua cia ching
[2,16]. Phau thuat kéo dai gan Achilles, duoc
thuc hién & mot sb truong hop dé giam tinh
trang co ctng chi dudi tién trién xay ra dé cai
thién chat luwgng cudc séng, dac biét la trong
nhitng truong hop phét trién nhan thirc than
kinh t6t. HO tro dinh dudng theo ché do an
“Low methionin and cystein” cling da dugc
ghi nhan c6 hiéu qua hd trg trong cdc mot cac
béo cdo truong hop bénh- Day 1a ché d6 dinh

dudng tranh lam nang hon su o dong H2S
trong cac md co thé tir thirc dn. Cac truong
hop duogc bao cao trén thé gidi dugc ap dung
ché d6 an “Low methionin and cystein” co
hiéu qua diéu tri kha quan hon nhiing trudng
hop diéu tri thue + VLTL don thuan.

4. KET LUAN

Bénh ndo do ethylmalonic thudng biéu
hién 1am sang nghiém trong va dé tir vong.
Truong hop bao cdo cua ching toi co tri€u
chirg 1am sang xuét hién sém, cac triéu chimg
dién hinh: tiéu chay man tinh, hay c6 cac chim
xuat huyét toan than, chdm phat trién tim vén
va thodi trién- dang duogc diéu tri dinh dudng
bang ché d6 an “Low methionine and cystein”,
chua ghi nhén hoén mé, cé cai thién vé mit nhan
thirc, tiéu phan 6n dinh, giam dang ké cac lan
di kham vi tiéu chay hay xuit huyét trén da.
Chung t6i dang can nhic budc dén diéu tri
6 thang vdi NAC va metronidazol, VLTL vé
van dong va ngon ngir.
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