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Bénh thiéu hut enzym beta-ketothiolase la mét bénh réi loan chuyén héa do dét bién gen ACAT1 (gen T2)
ndm trén nhiém séc thé sé 11 (11q22.3-q23). Bénh duwoc déc trung béi nhitng dot nhiém toan ceton cép va
khéng cé triéu chirng Iém sang giita céc dot. Co ché gy bénh thiéu enzym beta-ketothiolase la do dét bién gen
T2, dan t&i gién doan qua trinh giéng héa isoleucin va thé ceton trong co thé. Céc xét nghiém héa sinh déng vai
tré quan trong trong viéc sang loc va chan doén bénh thiéu hut enzym beta-ketothiolase. Nghién ctru hdi ctru,
mé td moét loat ca bénh duoc thuc hién nhdm mé ta céc dic diém sang loc va phén tich acid hitu co niéu cia
bénh nhan thiéu beta-ketothiolase. Binh luong céc acylcarnitin trong mau méu thdm khé bang ky thuat khéi phé
do6i (MS/MS) va phan tich acid hitu co niéu bang ky thuét sac ky khi ghép nbi khéi phé (GC/MS) duoc 4p dung
dé chén doéan 26 bénh nhan tai Bénh vién Nhi Trung wong ttr thdng 04/2017 dén thang 01/2023. Trong dé, c6
23 bénh nhan duoc sang loc bang ndng dé acylcarnitin mau c6 19/23 tdng néng dé cia acylcarnitin C5:1 va
20/23 ting C5:0H, 18/23 bénh nhén ting cd 2 chi s6 C5:1 va C5:0H: 1 bénh nhan chi ting C5:1; 2 bénh nhén
chi tdng C5:0H; 2 bénh nhan khéng ting cé 2 chi sb. Két qué phén tich acid hitu co niéu ctiia 26 bénh nhan
cho thay sw tdng néng dé cua acid niéu 2MAA (6/26), 2M3HB (23/26), TIG (13/26) & cac bénh nhén thiéu beta-
ketothiolase. Xét nghiém sang loc bang MS/MS khéng dém bao phéat hién 100% céc truéng hop bénh ngay cé
khi c6 triéu ching 1am sang. Khéng phai tat cd céc bénh nhan déu c6 méu hinh déc trung khi phan tich acid
hitu co niéu ctia bénh thiéu beta-ketothiolase la téng dao thai ca 3 chat 2MAA, 2M3HB va TIG trong nuéc tiéu.

Tir khéa: Thiéu hut beta-ketothiolase, khéi phé dsi (MS/MS), sac ky khi ghép néi khéi phd (GC/MS).

I. DAT VAN DE

Bénh thiéu hut enzym beta-ketothiolase
la bénh di truyén 1an trén NST thwong do dot
bién gen ACAT1 (T2) ndm trén canh dai nhiém
sac thé sb6 11, vi tri 11922.3-g23." Trén thé
gi&i, bénh dwoc phat hién lan dau vao nam
1971 b&i Daum RS va xac dinh dwoc gen gay
bénh vao nam 1990 b&i Fukao T.23 Thiéu hut
enzym beta-ketothiolase gay can tr& sy giang
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hoa va téng hop thé ceton trong té bao gan va
cac mo ngoai gan, cling nhw can tré qua trinh
giang héa clia 2-methylacetoacetyl-CoA thanh
propionyl-CoA va acetyl-CoA trong qué trinh
chuyén hoa cla isoleucine; dan t&i tang bai
tiét qua nwéc tiéu cac chat chuyén hoa trung
gian cula isoleucin nhw: 2-methylacetoacetat
(2MAA), 2-methyl-3 hydroxybutyrat (2M3HB),
tiglylglycin (TIG) va tang cac acylcarnitin trong
mau nhw: Tiglylcarnitin  (C5:1), 2-methyl-3-
hydroxybutyrylcarnitin (C5:0H).# Bénh thwdng
khdi phat sau khi co' thé ¢ cac stress nhw nhiém
trung, viém rudt, tiéu chdy, hodc &n quéa nhiéu
protein. Bénh c6 thé xay ra & moi ltva tudi nhung
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hay gdp nhét la do tudi 5 thang dén 24 thang.
Bénh dwoc dac trwng bdi nhivng dot nhiém toan
ceton va khéng co triéu chirng lam sang gilra
cac con cap nhiém toan. Biéu hién lam sang
clia cac con nhiém toan ceton cép la nén, ia
chdy, méat nwéc, thd nhanh, li bi réi dan téi hon
mé. Mot sé trudng hop cé co giat, giat co sau
hén mé. Bénh c6 tién lwong tdt néu dwoc phat
hién va diéu tri kip thdi.3 Bénh thiéu hut enzym
beta-ketothiolase dwoc chan doan xac dinh
dwa vaosuy tang n6ng ddé 2-methylacetoacetat;
2-methyl-3-hydroxybutyrat va tiglylglycin trong
nwéc tiéu. Day la bénh ly hiém gép, cho t&i nay
c6 khoang trén 244 ca bénh dwoc bao cao trén
toan thé gidi, trong d6 & Viét Nam da cé hon
71 ca dwoc chan doan.>¢ Nghién ctru nay dwoc
tién hanh nhdm mo ta dac diém hoéa sinh cda
bénh nhan thiéu beta-ketothiolase tai B&nh vién
Nhi Trung wong giai doan 2017 - 2023.

Il. DOI TUQNG VA PHUONG PHAP
1. Péi twong

26 bénh nhan c6 do tudi tlr so sinh dén 14
tudi dwoc chin doan va diéu tri thiéu enzym
beta-ketothiolase tai Bénh vién Nhi Trung wong
tr thang 04/2017 dén thang 01/2023.

Tiéu chuén Iwa chon

Bénh nhan dwoc chan doan xac dinh bénh
béng xét nghiém phan tich acid hiru co niéu
v&i mau hinh d&c trng la tang 2MAA, 2M3HB,
TIG.

Tiéu chuén loai trie

Hb so bénh an lwu trir khéng day da thong
tin.

TAP CHi NGHIEN CU’U Y HOC

2. Phwong phap

Phwong phap nghién ctru héi ctru, mé td mot
loat ca bénh do thiéu enzym beta-ketothiolase
|4 bénh hiém.

X ly s6 liéu

Sé lieu dwoc thu thap va xi ly bang phan
mém SPSS (Kiém dinh One Way ANOVA duoc
st dung).
3. bao dirc nghién ctru

D@ liéu dwoc sl dung cho nghién clru v&i
sy ddng y cta gia dinh bénh nhan va duoc bao
mat tuyét déi. Cac div liéu chi dwoc st dung
cho muc dich nghién ctru, khéng str dung cho
didu tri bénh. Két qua nghién ctru khéng st
dung cho muc dich thwong mai.

Ill. KET QUA

1. Pac diém chung cta déi twong nghién
clru

Hbi ctru di¥ liéu ctia 26 bénh nhan dwoc chan
doan va diéu tri thiéu enzym beta-ketothiolase
tai Bénh vién Nhi Trung wong ttr thang 04/2017
dén thang 01/2023 c6 13 bénh nhan nir va 13
bénh nhan nam, ti 1&é nam: nv 1a 1:1.

Trong 26 bénh nhan, bénh nhan nhé hon
hodc bang 6 thang tudi chiém ti I& nhiéu nhat
(11/26); ti 1& nhiéu tht hai 1a nhém bénh nhan tiy
6 dén 12 thang tudi (7/26); ti 1& nhiéu the ba la
nhém bénh nhan 1 tudi (3/26); cac nhém bénh
nhan 2; 3; 4 tudi chiém i 1& 1an lwot 1a 5/26;
2/26; 1/26; c6 1 bénh nhan trong dé tudi 14.

2. Dac diém sang loc acylcarnitin str dung
khéi phd do6i (MS/MS) ctiia bénh nhan thiéu
beta-ketothiolase

Bang 1. Két qua dinh lwong C5:1 va C5:0H cua bénh nhan thiéu beta-ketothiolase

Gia trj trung binh

S6 lwong bénh nhan (n, %)

Acylcarnitin ;
(Min - Max) Binh thwong Tang
) " 0,36 4 19
Tiglylcarnitin (C5:1) (umol/L)
(0,07 - 0,94) (17,4%) (82,6%)
2-methyl-3-hydroxybutyryl-carnitin 0,73 3 20
(C5:0H) (umol/L) (0,17 - 1,56) (13%) (87%)
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Trong s6 26 bénh nhan nghién ctru, c6 23
bénh nhan cé két qua dinh lwong acylcarnitin
mau. Trong dd, c6 19/23 bénh nhan téng ndng

dd C5:1 trong mau, chiém 82.6% tong sé bénh
nhan; C6 20/23 bénh nhan tédng néng dd C5:0H
trong mau, chiém 87% tdng s6 bénh nhan.

Bang 2. So sanh néng dé C5:1 va C5:0H theo gi&i tinh ctia bénh nhan

Nong dd trung binh  Gia tri tham chiéu

Két qua xét nghiém Gidi tinh
(mmol/L) (umol/L)
C5:1 Nam (n = 10) 0,45
0,0-0,09
(umol/L) Ner (n = 13) 0,29
Kiém dinh One way ANOVA Sig. = 0,106 > 0,05
C5:0H Nam (n = 10) 0,8
0,0-0,45
(Mmol/L) NG (n = 13) 0,68

Kidm dinh One way ANOVA Sig. = 0,375 > 0,05

St dung kiém dinh One Way ANOVA dé
so sanh néng dd C5:1 theo gidi tinh cé Sig. =
0,106 > 0,05; & phép kiém dinh so sanh ndng d6

C5:0H theo gidi tinh ¢c6 Sig. = 0,375 > 0,05 (déu
chap nhan giai thuyét HO). Khong c6 sy khac
biét vé néng dd C5:1 va C5:0H theo gidi tinh.

Bang 3. So sanh ndng d6 C5:1 va C5: OH theo do tudi cia bénh nhan

D6 tudi Noéng dd C5:1 Néng dé C5:0H
) trung binh (umol/L) trung binh (umol/L)
< 6 thang tudi (n = 9) 0,27 0,69
6 - 12 thang tudi (n = 5) 0,36 0,91
1 tudi (n = 2) 0,51 0,63
2 tudi (n = 3) 0,39 0,55
3 tudi (n = 3) 0,46 0,78
14 tudi (n = 1) 0,39 0,81

Kiém dinh One way ANOVA

. . 2. Sig. = 0,793 > 0,05
gitra cac nhom tudi

Sig. =0,717 > 0,05

Két qua kiém dinh so sanh néng d6 C5:1 Két qua kiém dinh so sanh néng dd C5:0H

theo do tudi cta bénh nhan cé Sig. = 0,793 >
0,05 (Chép nhan giai thuyét HO). Khéng cé sw
khac biét vé ndng dd C5:1 theo tudi ctia bénh
nhan.

theo do tudi clia bénh nhan cé Sig. = 0,717 >
0,05 (Chép nhan giai thuyét H0). Khong cé sw
khac biét vé ndng dd C5:0H theo tudi clia bénh
nhan.
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3. Dac diém acid hiru co niéu str dung ki thuat sac ki khi ghép ndi khéi phd (GC/MS) ctia bénh
nhan thiéu beta-ketothiolase

Bang 4. Két qua phan tich acid hiru co’ niéu ctia bénh nhan thiéu beta-ketothiolase

Chi sé S6 lwong bérjh nhan Ty lé bénh'nhén
tang bai tiet (n) tang bai tiet (%)
2-methylacetoacetic (2MAA) 6 231
2-methyl-3-OH-butyric (2M3HB) 23 88,4
Tiglylglycin (TIG) 13 50,0

2M3HB tang & hau hét bénh nhan (23/26), bénh nhan nhat (6/23).
TIG tang & 13/26 bénh nhan, 2MAA tang & it
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Hinh 1. Két qua sac ki do acid niéu cia mét bénh nhan thiéu beta-ketothiolase

2-methyl-3-hydroxy-butyrat cé th&i gian lwu 27,140 va 27,397 phut.
la 15,287 phut; Tiglylglycin co thdi gian Iwu la

Bénh nhan tang acid hiru co niéu, khong co6 di¥ liéu acylcarnitin
~ Bénh nhan tang acid hiru co niéu, tang acylcarnitin C5:0H
m Bénh nhan tang acid hiru co niéu, tang acylcarnitin C5:1
11 Bénh nhan tang acid hiru co niéu, tang acylcarnitin C5:0H va C5:1
= Bénh nhan tang acid hiru co niéu, khoéng tang acylcarnitin C5:0H va C5:1

7,70%

53,90%

Biéu d6 1. Két qua phan tich tinh trang ting acid hiru co’ niéu 2M3HB, TIG, 2MAA va
acylcarnitin C5:0H; C5:1 cta bénh nhan thiéu beta-ketothiolase
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Trong s6 26 bénh nhan thiéu beta-
ketothiolase c6 7 bénh nhan tang acid niéu
2M3HB, TIG, 2MAA va khéng cé div liéu vé
acylcarnitin C5:1 va C5:0H; 2/26 bénh nhan
tang acid hiru co niéu va chi tang C5:0H;
1/26 bénh nhan tang acid hi*u co niéu va chi
tang C5:1; 14/26 bénh nhan tang déng thoi
acid hi*u co niéu va ca 2 chi sé6 C5:0H, C5:1
(twong dwong chiém 53,9%); 2/26 bénh nhan
tang acid hiru co niéu va khoéng tang ca 2 chi
s6 C5:0H, C5:1.

Trong do, sb bénh nhan tang dong thi acid
htbu co' niéu va cé 2 chi s6 C5:0H, C5:1 chiém ti
l& I&n nhéat véi 14/26 bénh nhan (twong duong
chiém 53,9%).

IV. BAN LUAN

1. Dac diém sang loc acylcarnitin sir dung
khéi phd déi (MS/MS) ctiia bénh nhan thiéu
beta-ketothiolase

Trong 26 bénh nhan thiéu beta-ketothiolase
dwoc chén doan va diéu tri tai Bénh vién Nhi
Trung wong tr thang 04/2017 dén thang
01/2023, ¢4 23 bénh nhan cé dir liéu vé
acylcarnitin, trong d6 néng do6 C5:1 va C5:0H
tang & hau hét bénh nhan, chiém ti 1& lan lwot
la 19/23 (82,6%) va 20/23 (87%). Gia tri tang
cao nhét clia C5:1 14 0,94 pmol/L; thap nhét la
0,07 ymol/L; gia tri trung binh la 0,36 pmol/L;
tang gép tr 1,4 - 10,4 1an gi&i han trén cla gia
tri binh thwong (khoang tham chiéu: 0,0 - 0,09
pmol/L). Gia tri tdng cao nhat ctia C5:0H 1a 1,56
umol/L; thdp nhét Ia 0,17 umol/L; gia tri trung
binh la 0,73 umol/L; tdng gép tw 1,1 - 3,47 lan
gi¢i han trén cda gia tri binh thwdng (khoang
tham chiéu: 0,0 - 0,45 ymol/L). Nghién ctru ctia
Nguyén Ngoc Khanh va céng s trén 41 bénh
nhan tai Bénh vién Nhi Trung wong Viét Nam
trong khodng thoi gian t nam 2005 dén 2016,
c6 38/39 bénh nhan tang C5:1 twong dwong
chiém 97,4%; c6 38/39 bénh nhan tang C5:0H

twong dwong chiém 97,4%.7 Gia tri tang cao
nhét ctia C5:1 trong con cép la 15,56 umol/L;
gia tri trung binh la 0,59 ymol/L.” Gia tri tang cao
nhét clia C5:0H trong con cép la 13,8 umol/L;
gia tri trung binh la 1,45 ymol/L. M&rc d6 tang
cta C5:1, C5:0H cla bénh nhan trong nghién
cru ctia Nguy&n Ngoc Khanh va céng sw dao
dong rat lén (C5:1: 0,05 - 15,56 pmol/L; C5:0H:
0,53 - 13,8 umol/L), trong khi nghién ctru nay &
30 bénh nhan tai Bénh vién Nhi Trung wong dao
dong nhé (C5:1: 0,07 - 10,94 umol/L; C5:0H:
0,17 - 1,56 pmol/L). Nghién ctru ctia Fukao va
cdng sw cho biét, & hau hét cac trung tam sang
loc so' sinh & Nhat Ban, tiéu chi sang loc thiéu
hut T2 1a ca C5:1 va C5:0H déu twong (ng
tang Ién hon 0,05 va 1,0 nmol/mL.8 Nghién ctu
cla Sarah Catharina Grunert va céng s trén
32 bénh nhan mac bénh thiéu beta-ketothiolase
vao nam 2017, két qua acylcarnitin trong mau
hoac huyét twong: 15/16 bénh nhan (94%) cho
thdy mirc do acylcarnitin C5:0H ting 1én va
11/14 (78%) c6 s gia tang acylcarnitin C5:1.°
Acylcarnitin C5:1 va C5:0H 1a 2 dau 4n
duwoc sir dung trong sang loc so sinh mé rong
bénh thiéu enzym beta-ketothiolase va d4u &n
C5:0H c6 gia tri dac hiéu hon.” Nghién ctru cla
Nguyén Ngoc Khanh va coéng sw trén 41 bénh
nhan tai Bénh vién Nhi Trung wong Viét Nam
trong khoang th&i gian tir ndm 2005 dén 2016,
mot bénh nhan co ca hai gia tri C5:1 va C5:0H
& mirc binh thwdng. Néu c6 sang loc so sinh
thi bénh nhan nay ciing sé bj bd sét va ti 1é
bd so6t clia bénh sé la 1/41 (2,5%).” Nhw vay,
van c6 kha nang bi bd sét bénh thiéu enzym
beta-ketothiolase qua sang loc so sinh.” Trong
nghién clru nay, trong sb 23 bénh nhan thiéu
enzym beta-ketothiolase dwoc sang loc bang
MS/MS c6 hai b&nh nhan c6 ca hai két qua ndng
do C5:1 va C5:0H & muirc binh thwong, trong
dé c6 mot bénh nhan 5 thang tudi va mét bénh
nhan 2 tudi. Tuy nhién, két qua phan tich acid
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hiru co’ niéu clia ca hai bénh nhan thay cé ting
bai tiét 2MAA, 2M3HB, TIG va tang lwong Ién
ceton niéu nén bénh nhan da dwoc chan doan
thiéu enzym beta-ketothiolase. Nhw vay, xét
nghiém sang loc bénh thiéu beta-ketothiolase
bang dinh lwong néng d6 C5:1 va C5:0H trong
mau khong dam bdo d6 nhay 100% ngay ca
& cac bénh nhan co triéu chirng. Viéc phan
tich acid hiru co niéu can dwoc thyc hién dé
khang dinh chan doan & cac bénh nhan sang
loc dwong tinh va & céd nhitng bénh nhan co
triéu chirng lam sang nghi ng ma két qua sang
loc khéng bat thuwong.

S& dung phuong phap kiém dinh One Way
ANOVA dé so sanh néng dd C5:1 va C5:0H
theo gidi tinh va do tudi (bang 2 va 3) cho thay
gi6i tinh, do tudi va néng do C5:1, C5:0H la
céac bién doc lap, tirc 1a ndng d6 C5:1 va C5:0H
cta bénh nhan khéng lién quan toi doé tudi va
gidi tinh.

2. Pac diém acid hiru co niéu sir dung ki
thuat sac ki khi ghép néi khéi phd (GC/MS)
cutia bénh nhan thiéu beta-ketothiolase

Két qua dinh lweng acid hivu co niéu béng
phwong phap GC/MS thdy 2M3HB tang & hau
hét bénh nhan (23/26), TIG ting & 13/26 bénh
nhan, 2MAA ting & it bénh nhan nhét (6/26). O
cac bénh nhan tang 2M3HB, da sd bénh nhan
tang bai tiét lwong 16n, chiém 76,9%; & cac
bénh nhan tang TIG, c6 38,5% bénh nhan tang
bai tiét lwong Ién; da sb bénh nhan c6 2MAA &
mirc binh thwong (khéng co trong nwéc tidu).
Két qua nghién ctru cho thdy 2M3HB tang bai
tiét lwong Ién & hau hét bénh nhan va ting
nhiéu hon so véi 2MAA, TIG. Két qua nay phu
hop v&i nghién ciru ca Nguyén Ngoc Khanh
trén 41 bénh nhan tai Bénh vién Nhi Trung wong
Viét Nam trong khoang thoi gian ttr nam 2005
dén 2016 c6 7/8 bénh nhan déu tang 2MAA,
2M3HB, TIG trong mau nuwéc tiéu twoi; khong
do dwoc 2MAA & nwoc tiéu trén gidy tham,

TAP CHi NGHIEN CU’U Y HOC

33/33 bénh nhan ting 2M3HB va TIGO0.” Két
luan cé 97,6% (40/41) bénh nhan tang 2M3HB
va TIG.” Mrc do tang cla chat 2M3HB la cao
nhat (550,78 mol/mol Creatinin), tiép theo la
2MAA (392,67 mol/mol Creatinin) va cudi cuing
1a TIG (231,39 mol/mol Creatinin).” B&i vi 2MAA
la chat khéng 6n dinh trén gidy thAm va giang
hoa tw nhién thanh 2-butanon sau 1 tuan &
nhiét d6 phong nén 2MAA sé khong phat hién
dwoc trén cac mau bénh phdm gidy thAm nuwéc
tiéu.” K&t qua phan tich acid hiru co niéu (cac
chi s6 2MAA, 2M3HB va TIG) trong nghién
clu nay twong tw voi két qua nghién clvu cla
tac gid Fukao nam 2001, (nghién ctru cla tac
gid Fukao c6 100% bénh nhan tang 2M3HB
va 2MAA, 61% ti 1é bénh nhan tang TIG).?
Nghién clru chia Sarah Catharina Grunert va
céng sw trén 32 bénh nhan mac bénh thiéu
beta-ketothiolase vao ndm 2017, cho két qua
tdt ca bénh nhan (28/28, 100%) cho thay sw
gia tang dac trwng cia 2M3HB; 26/28 (93%) cé
tin hiéu TIG tang cao; 2MAA chi dwgc ghi nhan
trong nwéc tiéu ctia 12/28 bénh nhan (43%).°
Trong nuéc tiéu, 3- hydroxy-n-butyrat (10/28,
36%), acid 3-hydroxy isovaleric (4/28, 14%) va
acetoacetat (4/28, 14%) chi dwgc bao céo &
mot sb it ngudi bénh.®

Bénh nhan dwoc chan doan sém bénh béng
xét nghi@m phan tich acid hiru co niéu véi mau
hinh dac trwng la tdng 2MAA, 2M3HB, TIG.
Trong nghién clru cha Thadchanamoorthy V,
Dayasiri K. vao nam 2022, mét trwong hop tré
so sinh 3 thang tudi dwoc chan doan sém bénh
thiéu beta-ketothiolase bdi tinh trang nhiém
toan chuyén héa nghiém trong bao gdm ca 3
hydroxybutyric (3HB) va axit acetoacetic (AcAc)
tang cao va tang nhe 2M3HB, 2MAA va TIG."°

So sanh két qua cla cac nghién ciru trén, da
phan bénh nhan thiéu enzym beta-ketothiolase
déu cé dac trwng tdng ndng dd 2M3HB 5 rét, ti
I& bénh nhan tang ndng dd TIG khong cao bang
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2M3HB va mirc dd ting cling khong I&n bang
2M3HB, ndng d6 2MAA khé quan sat vi 2MAA
khong bén trén gidy thAm nwéc tiéu. Gitra cac
nghién clu van cé sy khac biét nhe vé ti 1&
bién ddi hoa sinh d&c hiéu gitra cac chi sb acid
hu co niéu, giai thich cho van dé nay co thé
do nghién ctru lién quan dén loai dét bién cua
gen T2, dot bién mat chirc ndng hay con chirc
nang.” Nhirng bénh nhan cé kiéu gen con chirc
nang, khi bi nhiém toan ceton thwdng khéng co
triéu chirng hoac triéu chirng rat nhe. Khac voi
nhirng bénh nhan c6 kiéu gen con chirc nang,
nhirng bé&nh nhan cé kiéu gen méat chirc ndng
khi nhiém toan ceton s& cé mau hinh dac trung
tang cac acid hitu co trong nwéc tiéu va bat
thwdrng acylcarnitin trong mau dién hinh.8

V. KET LUAN

Qua nghién ctru hdi ctvu 26 bénh nhan thiéu
beta-ketothiolase thay rang:

- Binh lwgng acylcarnitin mau bang ky thuat
khéi phd déi (MS/MS) c6 14/23 bénh nhan
tang ca 2 chi s6 C5:1 va C5:0H; 1 bénh nhan
chi tang C5:1; 2 bénh nhan chi tang C5:0H; 2
bénh nhan khéng tang ca 2 chi sb. Nhu vay,
xét nghiém sang loc khéng ddm bao phat hién
100% cac triwdng hop bénh ngay ca khi co triéu
chirng lam sang.

- Bénh nhan thiéu beta-ketothiolase co6 thé
tang dao thai mét, hai hodc ba chi sb acid hivu
co niéu 2M3HB, TIG, 2MAA,; trong do phén I&n
s6 bénh nhan tang dao thai 2M3HB v&i 23/26
bénh nhan.
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Sumary
BIOCHEMICAL CHARACTERISTICS OF BETA-KETOTHIOLASE
DEFICIENCY PATIENTS

Beta-ketothiolase deficiency is a metabolic disorder caused by mutations in the ACAT1 gene (the
T2 gene) located on chromosome 11 (11922.3-q23). The disease is characterized with episodes
of acute ketoacidosis and no clinical symptombetween episodes. Mutations in the T2 gene causes
disruption of the degradation of isoleucine and ketone in the body. Biochemical tests play an
important role in the screening and diagnosis of beta-ketothiolase deficiency. This retrospective
and descriptive case series study was carried out to describe the blood acylcarnitine and organic
acid urinary characteristics of patients with beta-ketothiolase deficiency. Blood acylcarnitine were
measured by Tandem Mass Spectrometry (MS/MS) and analysis of urine organic acids was
performed by Gas Chromatography/Mass Spectroscopy (GC/MS). A total of 30 patients with beta-
ketothiolase deficiency at the National Children's Hospital from April 2017 to January 2023 were
included in this study. The study results showed among 23 patiens participating in the screening,
19/23 reported an increase in the concentration of acylcarnitin C5:1, 20/23 increased C5:0H,
18/23 patients increased both C5:1 and C5:0H indexes; 1 patient had only increased C5:1; 2
patients only had increased C5:0H; 2 patients did not increase both indexes. Results of urinary
organic acid analysis of 26 patients showed increased concentrations of urinary acid 2MAA (6/26),
2M3HB (23/26), TIG (13/26) in patients with beta-ketothiolase deficiency. Blood acylcarnitine
measurement by MS/MS could not ensure the sensitivity of 100% in screening beta-ketothiolase
deficiency, even in symptomatic patients. The characteristic pattern of urine organic acid with
elevated excretion of three metabolites (2MAA, 2M3HB and TIG) were not seen in all study cohort.

Keywords: Beta-ketothiolase deficiency, Tandem Mass Spectrometry (MS/MS), Gas
Chromatography/Mass Spectroscopy (GC/MS).
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