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t&€ bao megakaryocytes va huy déng cac tiéu ciu
da hoat hda tir ty xucng lam cho s6 lugng tiéu
cau cang tang cao.

Ngudc lai, bénh nhan clia chdng t6i cling co
tinh trang giam s6 lugng tiéu cau (32,68% bénh
nhén cd giam ti€u cau). Vay khi chirc ndng gan
giam, sé lam giam san xudt yéu t6 kich thich sinh
ti€u cdu (Thrombopoietin) tai gan. Gidm tiéu ciu
dugc cho la cé tién lugng t6t hon so véi tang
ti€u cau trong ung thu gan [Theo 4].

Thi€u mau la triéu chiing cé thé gdp & ung
thu gan. Ty |é bénh nhan thi€u mau mdc do nhe
chiém 35,29%; mdc d6 vira la 11,76%, mic do
nang la 1,31%, mdc d6é rat nang la 0,65%.
Nguyén nhan thi€u mau goém nhiéu yéu t6 khac
nhau nhu v3 khéi u, chdy mau, tac dung phu cla
diéu tri, tdng cudng tan mach va mic d6 di can
xam Ian khoi u tang cao.

MOt van dé can chd y la thi€u mau thudng
lién quan dén téng tiu cau va hiém gdp hon do
gidm tiéu ciu (sd lugng ti€u cdu dudi 150
G/L). Trong nghién clu vé mdi lién quan giira
thiéu mau vdi ti€u cdu ching toi (bang 3.5) nhan
thay, khi s8 lugng ti€u cau téng thi lam tang tinh
trang thi€u mau. Diéu nay hoan toan phu hgp, vi
cac nghlen clu da néu trén chi ra, khi s6 lugng
tleu cau tang thi tang di can, tang phat trién khoi
u dan tSi thiéu mau.

V. KET LUAN

Trén bénh nhan ung thu gan, da s6 ¢ su
bién d6i cac chi s6 dong mau cd ban va cac chi
sd trong xét nghiém t6ng phan tich t& bao mau
ngoai vi theo chiéu hudng ngugc nhau. Két qua
ddng mau, cac chi s6 hdng cu, bach cau, tiéu

cau hd trg tién lugng, danh gid giai doan cua
bénh tir dé cé cac phuang phap diéu tri phu hgp
cho tirng bénh nhan.
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dugc biéu hién & 2 kiéu hinh phu thudc vao dd tu0| la:
NICCD & tré sc sinh va FTTDCD tré 16n hon 1 tudi, lién
quan dén nhiéu thay ddi vé 1am sang, sinh héa, h|nh
anh md gan va chuyén hda. Phén tich di truyen
SLC25A13 la cong cu hitu ich da dugc cong nhan Ia
moét phudng phap dang tin cay g|up chan doéan xac
dinh thi€u hut citrin. Nghién ciru nay dugc tién hanh
nh&m xac dinh dot bién gen SLC25A13 bang phudng
phap giai trinh tu gen Sanger va phan tich nhiing dac
diém dot bién ay. CG mau gom 4 mau bénh nhan da
dugc sang loc nghi ngd thiéu hut citrin, két qua g|a|
trinh tu’ thu dugc phét hién dugc 1 kleu dot bién so I
(c.851delGTAT (p.Met285ProfsTer2)) dang dong hap
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tlr gen trén ca 4 mau, day la dét bién dich khung dan
dén lam cét ngdn protein. Véi ky thuat giai trinh tu
gen Sanger, nghién ctu phan tich gen SLC25A13
trong chan doan bénh thi€u hut citrin ¢ y nghia vo
cling quan trong trong diéu tri déc hiéu s6m, han ché
cac bién ching giam ty 1& tr vong trén doi tl,rcjng bénh
nhi vang da & mat do thiéu hut citrin, cling nhu Ia tién
dé cho tu van di truyén. T khoa: thi€u hut citrin,
NICCD, FTTDCD, SLC25A13

SUMMARY
ANALYSIS OF THE SLC25A13 GENE IN THE
DIAGNOSIS OF CITRIN DEFICIENCY IN
SOME CHILDREN WITH SUSPICION
Citrin deficiency in children is a disease associated
with mutations in the SLC25A13 gene. In children, the
disease is manifested in two age-dependent
phenotypes: NICCD in neonatal and FTTDCD older
than 1 year of age, which are associated with many
changes in clinical, biochemical, liver tissue imaging,
and metabolism. Analysis of the SLC25A13 gene is a
useful tool that has been recognized as a reliable
method for the definitive diagnosis of citrin deficiency.
This study was conducted to identify mutations in the
SLC25A13 gene by Sanger sequencing and analyze the
mutant characteristics. The sample size consisted of 4
samples of patients that were screened for suspected
citrin deficiency, and the results of sequencing found 1
mutation type I (c.851delGTAT (p.Met285ProfsTer2))
homozygous for both 4 samples, which is a frameshift
variant that leads to premature truncation of the
protein. With the Sanger sequencing technique, the
study of analyzing the SLC25A13 gene in the diagnosis
of citrin deficiency is extremely important in an early
specific treatment, limiting complications, and reducing
mortality in patients with cholestatic jaundice due to
citrin deficiency, as well as a precondition for genetic
counseling. Keywords: citrin deficiency, NICCD,
FTTDCD, SLC25A13

I. DAT VAN DE i

Gen SLC25A13 ndm trén nhiém sic thé s6 7,
ma hoéa cho phan tir citrin — la chat mang
aspartate-glutamate ty thé type 2 (AGC2). Pét
bién gen SLC25A13 gay thi€u hut citrin (citrin
deficiency — CD), mét thé bénh bao gom cac kiéu
hinh 1dm sang phu thudc vao cac dd tudi khac
nhau nhu & mat trong gan & tré sd sinh
(Neonatal intrahepatic cholestasis caused by
citrin deficiency — NICCD), cham tang trudng va
rOi loan lipid mau do thi€u hut citrin & tré I16n han
1 tudi (Failure to Thrive and Dyslipidemia Caused
by Citrin Deficiency-FTTDCD) va Tang citrulline
mau type II khdi phat & ngudi I6n (Adult onset
type II citrullinemia — CTLN2). Tré sg sinh mac
NICCD cho thdy c6 nhiéu bat thudng vé chuyén
héa bao gobm nhirng chiing tang acid amin (lién
quan dén citrulline, threonine, methionine,
tyrosine va arginine), galactosemia, giam protein
mau, ha dudng huyét, & mat va gan nhiém mg.
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NICCD thudng khéng nghiém trong, c6 thé diéu
tri  bang cach s dung cac bién phap dinh
duGng, cac triéu chiing thudng bi€n mat trong
mot nam. Tuy nhién mot s6 bénh nhan cé dang
r6i loan nghiém trong véi tén thuong gan lién
guan dén tyrosinemia va can ghép gan. FTTDCD
dudc coi la ki€u hinh trung gian gitta NICCD va
CTLN2. La ki€u hinh khdng phd bién, xay ra vdi
tré em trén 1 tudi, han ché téng trudng va roi
loan lipid mau. NguGi mac NICCD va FTTDCD
déu c6 kha nang tién trién thanh CTLN2. CTLN2
dudc dac trung bdi cac dgt triéu chirng than kinh
lién quan dén tang canxi huyét lién quan dén
mat phuong hudng, hanh vi bat thudng (hung
hdng, khd chiu va tang dong), co giat, hon mé
va c¢d kha ndng tir vong do phu ndo. DGi vGi
nhifng bénh nhan CTLN2 co tién lugng xau va ty
|é t&r vong cao, hién tai khong cé phuang phap
diéu tri hiéu qua nao ngoai trir ghép gan. Cac
d3c diém ki€u hinh clia bénh nhan CD thét su rat
phirc tap, lién quan dén nhiéu thay déi vé 1am
sang, sinh hda, hinh &nh md gan va chuyén hda.
Tuy nhién trong cac thay déi nay chua co cdng
cu nao cd thé chan doan xac dinh CD. R4t khd
dé phan biét vi cdc nguyén nhan gy vang da
khac & tré em néu chi dua trén lam sang va cac
xét nghiém théng thudng. Phan tich di truyén
gen SLC25A13 la cong cu hitu ich da dugc cong
nhan 1a mét phuong phap dang tin cdy gilp chan
doan xac dinh thi€u hut citrin. Nhd sy ra ddi cua
cac cdng cu chan doan phén tr, ngay cang c
nhiéu bénh nhan CD dudc chan doan & chau A,
B&c My va Chau Au. Tuy nhién dén nay phan I6n
cac CD dugc bao cao chu yéu la dén tur cac nudc
Pong A. Viét Nam 1& mét trong nhitng nudc cé ty
Ié nguGi mang dot bién SLC25A13 cao song con
it nghién clru vé van dé nay. D& gdp phan vao
nghién clu vé gen SLC25A13 cling nhu vé bénh
ly thi€u hut citrin, dé tai nghién cu: ™ Phan tich
gen SLC25A13 trong chan doan bénh thi€u hut
citrin trén mot s6 tré em nghi ngd” dugc tién
hanh véi muc tiéu nghién clu sau: Phat hién dot
bién gen SLC25A13 trén mét sé tré em nghi ngd
thiéu hut citrin Phén tich dac diém dot bién gen
SLC25A13.
Il. DOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Thdi gian va dia diém nghién ciru.
Nghién cfu dugc thuc hién tai khoa Ky thuat Y
hoc — Pai hoc Y Ha N6i va phong xét nghiém
Chemedic Viét Nam trong thdi gian tir 11/2021
dén 05/2022.

2.2. Poi tugng nghién ciru. Gom 4 bénh
nhi dén kham tai khoa gan mat Bénh vién Nhi
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Trung Uong véi két qua sang loc nghi ngd thiéu
hut citrin

2.3. Phudong phap nghién ciru

Thiét ké nghién cdu: MO ta cét ngang

Co mau nghién cdru: Tién hanh nghién clu
trén 4 mau bénh phdm dugc 1dy tir bénh nhén
nhi dén kham va diéu tri tai khoa gan mat Bénh
vién Nhi Trung Uong véi két qua sang loc nghi
ngd thi€u hut citrin. Trong do trong d6 c6 2 mau
mau gét chan tham khd va 2 mau mau tinh
mach chéng ddng bang EDTA dudc ki hiéu lan
lugt 13 M1, M2, M3, M4.

DPao dirc nghién ciu: Nghién ciru tuan tha
nghiém cac quy dinh vé dao dic trong nghién
clru: d6i tugng hodc ngudi giam hd ndm rd muc
dich nghién clru va ty nguyén cung cap thong
tin, cac théng tin dugc bao mat va chi phuc vu

Bang 1. Trinh tu’ méi cho phan ung PCR

muc dich nghién c(ru.

Néi dung nghién ciu:

- Thu thap mau

- Tach chiét DNA:

T6ng s8 4 mau mau thu thdp tir bénh nhén
dén kham va diéu tri tai Bénh vién Nhi Trung
uong, dugdc ti€én hanh tach chiét DNA theo quy
trinh huéng dan cla nha san xuat bo kit tach
DNA (QIAamp DNA blood mini kit, Germany). Tat
ca cac mau DNA sau tach chiét déu dugc kiém
tra chat lugng: khong bi dat gay, khong lan tap
chat, di nong do tdi thi€u dam bao cho phan
Urng khuéch dai ti€p theo.

- Nhan ban cac doan gen can xac dinh dot
bién: Sir dung cac cip moi dic hiéu (Bang 1) dé
khuéch dai cac doan gen chira dot bién can xac
dinh thong qua phan (ng PCR

STT Trinh tu mdi Ta (°C) kﬂﬂ"-‘é!;ﬁg';i Ki;';i ;&“gfps)é“
1 ARG TAANCTILTSRTE 57,5 | 130690-131115 426
2 F T 57,5 | 132388- 132943 556
T |
a e ras LTI 57,5 | 151800- 152232 433
5 & SAGCAGTTLAMAGLAASTE, 57,5 | 199972- 200674 498
6 p+—onIATPTCTCTGATTICTECA 60,0 | 200368- 200674 307
T s |
e o |
9 | TCITTSARCICAAAPALICIACA | 58,5 | 128704-120213 510
10 (L ATARCTCCCATTSGGPAAGACTASE | 57,5 | 136832-137504 509
11 (1 CETCTOLACLTTLOGIAGRACATE 60,0 | 175227-175727 501

Kiém tra san pham khuéch dai bang dién di
trén gel Agarose 2%.

Hinh 1. Hinh anh dién di mau bénh nhan
trén gel Agarose 2%

(1.1-primer 1, 1.2-primer 2, 1.3-primer 3,
1.4-primer 4, 1.5-primer 5, 1.6-primer 6, 1.7-
primer 7, 1.8-primer 8, 1.9-primer 9, 1.10-primer
10, 1.11-primer 11)

- San phdm PCR sau dién di tiép tuc dugc
tinh sach bang kit tinh sach (QIAquick PCR
Purification Kit, Germany) san sang cho chay giai
trinh tu gen.

- Giai trinh tu’ gen bdng phucng phap Sanger

Phan (ng gidi trinh tu gen dugc thuc hién
theo hudng dan clda nha san xudt sir dung kit
Bigdye terminator v3.1 cycle sequencing kit
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(Applied Biosystems, My) dugdc thuc hién trén
may giai trinh tu gen tu dong ABI 3500. Két qua
dugc thu thap bdng phan mém Sequencing
analysis 5.3, phan tich bdng phan mém Unipro
UGENE, so sanh vgi trinh ty & Ngan hang gen
quoc té Genbank (NG_012247.2).

- Phan tich két qua

Il KET QUA NGHIEN cUU

Chung t6i thu thap dugc tat ca 4 bénh nhan
du tiéu chuan nghién clu.

D tudi vao vién tir 1 thang tudi dén 12 tubi.

Sau khi ti€n hanh phan tich mau DNA
genome cua 04 bénh nhan vdi két qua sang loc
nghi ngG thi€u hut citrin. K&t qua thu dugc ca 4
trudng hgp déu mang dot bién I - c.851delGTAT
(p.Met285ProfsTer2) xuat hién & dang dong hap tur.

: |
T A aA - AR AT - alEE
-

W M LS M T A €S €= W W €= s €

]

- A A < AR c ™ AT < AT W A

| 4

L SN A TER SMTI SATE

)

e X X W As K W

(A) Mau chiing

RFSSO3I3IST20. I(SS1.delG T AT )

L 8
TFaECacaEc]r aTocaEEe T T aAa
W A € A G A 5 s s s G A C C T T A9
TFaERaAa -caBE- - - - c AT T A q
ALY VYV il N AF 0N

(B) M3u bénh chira d6t bién I - c.851delGTAT

(p.Met285ProfsTer2) ¢ dang déng hgp
Hinh 2. Hinh anh giai trinh tu doan gen
chira dot bién tai vi tri 132776

Két qua trén hinh cho thdy san phdm giai
trinh tu' ré nét, cac dinh mau tudng ('ng véi cac
nucleotide r6 rang va khong co tin hiéu nhiéu.
Tai cac diém khdng phat hién dot bién, trén cac
vi tri nucleotide tugng Ung trén gen déu xuat
hién mot peak don 1, két qua tuang tu véi mau
chitng (Hinh 2A) va trinh tu gen so sanh. Tai vi
tri phat hién doét bién s6 11 (I1(851.delGTAT)
dang doéng hdp tr (Hinh 2B), hinh anh cho thay
doan gen giai trinh tu bi mat 4 nucleotide GTAT.

IV. BAN LUAN

Trong nghién clru nay ching toi s dung ky
thudt giai trinh tu gen Sanger dé xac dinh cac
dét bién gen SLC25A13 gay bénh thi€u hut citrin
¢ tré em tai Viét Nam. Sau khi ti€n hanh giai
trinh tu 4 mau thu dudc, két qua phat hién dugc
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dot bién I - c.851delGTAT (p.Met285ProfsTer2)
xuat hién & dang déng hgp tir trén ca 4 mau
bénh nhan. Dot bién lam mat doan chia 4
nucleotide GTAT tuong ('ng vdi codon 851-854
trén exon s 9, la dot bién dich khung bat dau tir
acid amin Methionin th(r 285. Sy’ thay ddi trinh tu
nay dan dén tao ra tin hiéu két thdc dich ma sém
trong gen SLC25A13 Iam gian doan su tong hop
protein. Hdu qua 1a tao ra nhitng san pham
protein khong hoan chinh. Do d6 n6é dugc phan
loai vao dot bién gay bénh lam mat chirc ndng
gen. V& mat tan suat phat hién, day la dot bién
phé bién nhat géy thi€u hut citrin & Trung qudc
(chiém 58,3 - 70%) va phé bién th(r hai gay
bénh tai Nhat Ban (20%), két qua tan suat phu
thudc timg nghién clru.’® Tai Viét Nam, trong
cac nghién clu cla Nguyen Pham Anh Hoa
(2012), Bui Binh Dugng (2021), tan suat phat
hién loai dot bién nay dudc bado cdo lan lugt la
95,3% (41/43) va 93,3% (14/15) so vdi tdng s&
alen mang do6t bién, trong dé dot bién dang
dong hgp tir chiém 82,9% (34/41) va 85,7%
(12/14).78 Nghién clu cta ching toi dudc tién
hanh véi ¢ mau nhd nén chua thé khdng dinh
dudc ty 1& phat hién dot bién cua gen SLC25A13.
Nghién ctu nén dugc mé rong trén cd mau I6n
han, cd su so sanh véi mau ngugi binh thudng
dé cé dudc cai nhin tdng quan vé ty Ié dot bién
va da hinh trong quan thé & ngudi Viét Nam.

VGi nhém bénh nhan dudi 1 tudi (tir M1-M3)
mang dot bién loai nay, khi nhin lai cac két qua
can 1dm sang, c6 thé thdy nhém déi tugng nay
c6 dic diém chung déu tang citrulline mau (dao
dong tur 160,58-462,68 pmol/l), mot sO bénh
nhan cé sy tang cac loai acid amin khac nhu
tyrosine, methionine,  phenylalanine  (Tyr:
220,85-221,49 pmol/l; Met: 17,44-63,8 pmol/l;
Phe: 57,8-193,53 umol/I) va cd su tdng lipid mau
v@i chi sO triglyceride mau tang mdc do nhe
(7,57 mmol/l). Cac déc diém nay phu hgp Vvdi
giai doan bénh NICCD.

Bénh nhan M4 mang dot bién loai I dong
hgp t, 12 tui, néu dua vao dd tudi thi co thé
x€p bénh nhan vao giai doan FTTDCD. Da&i chiéu
vGi cac két qua can lam sang cho thay, hoat do
enzym GGT tang nhe (24,2 mml) c6 y nghia
trong trudng hop gan nhiem md, tuy nhién dinh
lugng triglyceride va cholesterol cho thay nong
d6 ndm trong khoang gia tri binh thutng, cac xét
nghiém khac cling binh thudng, khong cho thay
d&c diém réi loan lipid mau. Thong thudng, bénh
nhan FTTDCD c6 ddc diém kiéu hinh 1a rdi loan
md& mau, tuy nhién khéng phai truéng hgp bénh
nao cling cé dic diém nay.°
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Do d6 phan tich gen SLC25A13 dugc coi la
tiéu chuan vang dé chan doan bénh thi€u hut citrin.

V. KET LUAN

Nghién cru “Phan tich gen SLC25A13 trong
chan doan bénh thiéu hut citrin trén mét s6 tré
em nghi ngd” da tién hanh thu thap dugc 4 mau
bénh phdm vdi cac két qua sang loc nghi ngd
thi€u hut citrin, thuc hién phan tich gen bdng
phugng phap giai trinh tu Sanger, phat hién
dugc 1 ki€u dot bién déng hgp tir rs80338720
(1(851delGTAT)) trén tat ca 04 mau nghién clu.

VI. LO1 CAM ON

Nghién clru dudc tai trg bdi Trudng Dai hoc
Su pham Ha Noi 2 qua dé tai ma s6 HPU2.CS-
2021.16.

TAI LIEU THAM KHAO

1. Tang CF, Liu SC, Feng Y, et al. Newborn
screening program and blood amino acid profiling
in early neonates with citrin deficiency. Zhonghua
Er Ke Za Zhi. 2019;57(10):797-801.

2. Komatsu M, Yazaki M, Tanaka N, et al. Citrin
deficiency as a cause of chronic liver disorder
mimicking non-alcoholic fatty liver disease. J
Hepatol. 2008;49(5):810-820.

3. Hayasaka K, Numakura C, Watanabe H.
Treatment and Pathomechanism of Citrin
Deficiency. Brain Nerve. 2015;67(6):739-747.

4. Wang LY, Chen NI, Chen PW, et al. Newborn
screening for citrin deficiency and carnitine uptake
defect using second-tier molecular tests. BMC
Medical Genetics. 2013;14(1):24.

5. Lu YB, Kobayashi K, Ushikai M, et al.
Frequency and distribution in East Asia of 12
mutations identified in the SLC25A13 gene of
Japanese patients with citrin deficiency. J Hum
Genet. 2005;50(7):338-346.

6. Ohura T, Kobayashi K, Tazawa Y, et al.
Clinical pictures of 75 patients with neonatal
intrahepatic cholestasis caused by citrin deficiency
(NICCD). Journal of Inherited Metabolic Disease.
2007;30(2):139-144.

7. Bui_ Pinh Duodng. Xic Dinh Dot Bién Gen
SLC25A13 Gay Bénh Thiéu Hut Citrin ¢ Tré Em.
Pai hoc y Ha Noi; 2021.

8. Nguyen Pham Anh Hoa. Nghién cliu déc diém
IAm sang, can 1am sang va theo ddi sau didu tri
bénh thiéu citrin & tré em. Ludn An Tién Si Hoc
Chuyén Nganh Nhi Khoa. Published online 2012.

9. Song YZ, Yazaki M, Saheki T. Citrin
Deficiency. In: Oohashi T, Tsukahara H, Ramirez
F, Barber CL, Otsuka F, eds. Human
Pathobiochemistry: From Clinical Studies to
Molecular Mechanisms. Springer; 2019:3-14.
doi:10.1007/978-981-13-2977-7_1

KET QUA DAN LUU 6 TU DICH QUA DA DUOTHU'ONG DAN SIEU AM
O’ BENH NHAN VIEM TUY CAP NANG TAI BENH VIEN BACH MAI

Tran Hiru Thong??, Vii Tién Hoang', Nguyén Anh Tuin?,

TOM TAT B

Muc tiéu: K&t qua dan luu 6 tu dich 8 bung qua
da du@i hudng dan siéu @m & bénh nhan viém tuy cap
nang tai Bénh vién Bach mai. Phugng phap: Nghién
clru mo ta cat ngang trén 48 benh nhan V|em tuy cap
nang Thu thap va phan tich cac thong s6 vé chic
nang cac tang, thang diém SOFA, ap luc & bung, chi
sO viém, nhiém trung. Két qua Ket qua cho thdy dan
Iuu dufdl hufdng dan cla 5|eu am giup giam dang ké ap
luc 6 bung, cai thién cac triéu chu‘ng lam sang, xét
nghiém va hinh anh ciing nhu tién lugng cla bénh
nhan. Két luan: Nghién cu’u cua chung toi cho thay
dan luu dusi hu‘dng dan cla siéu am la phugng phap

1Pai hoc Y Ha Noi phan hiéu Thanh Hod
2Bénh vién Bach Mai

3Truong Pai hoc Y Ha Noi
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don gian, an toan va hiéu qua trong han ché dién tién
bénh va cai thién tién lugng cho bénh nhan viém tuy
cap Pay nén la bién phap diéu tri then chot, dac biét
o} nhiing bénh nhan cé diu hiéu nang hoac b|en
cerng Két hop vdi didu tri toan dién sé g|up kiém
soat tot bénh, han ché tdi da bién chu’ng va tLr vong.

T khoa Viém tuy cap nang; Dan luu 6 tu dich
qua da dudi hudng dan siéu am.

SUMMARY
OUTCOMES OF ULTRASOUND-GUIDED
PERCUTANEOUS DRAINAGE OF
ABDOMINAL FLUID COLLECTIONS IN
PATIENTS WITH SEVERE ACUTE
PANCREATITIS AT BACH MAI HOSPITAL
Objective: Outcomes of ultrasound-guided
percutaneous drainage of abdominal fluid collections in
patients with severe acute pancreatitis at Bach Mai
Hospital. Methods: A cross-sectional study on 48
patients with severe acute pancreatitis. Data on organ
functions, SOFA scores, intra-abdominal pressure,
inflammatory and infectious markers were collected
and analyzed. Results: The results showed that
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