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Abstract

OBJECTIVE: To ascertain whether the carrier rate is high in Quanzhou which is next to Taiwan in South of
the Yangtze River.

METHODS: Population analysis of three SLC25A13 mutations, i.e. 851del4, 1638-1660 dup, and IVS6+
5G to A was carried out in 450 healthy individuals. DNA diagnostic method of 851del4 was improved by
using PCR-restriction fragment length polymorphism( PCR-RFLP) with restriction enzyme HpyCH4 IV, and
the results were confirmed by GeneScan method.

RESULTS: Six carriers with 851del4, 3 with 1638-1660 dup and 3 with IVS6+ 5G to A was found.
CONCLUSION: The high carrier rate {(0.027, 12/450) obtained from testing of only three mutations
indicated that there must be a certain number of patients with citrin deficiency in Quanzhou, even in
Fujian. Therefore, it is important for physicians in Quanzhou, Fujian province to learn about citrin
deficiency, and to diagnose and treat the patients correctly.

PMID: 21154320 [PubMed - as supplied by publisher]
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Neonatal intrahepatic cholestasis caused by citrin deficiency (NICCD)} in
three Malay children.

Ngu HL, Zabedah MY, Kobayashi K.
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Abstract

Citrin deficiency is an autosomal recessive disorder caused by mutation in the SLC25AJ3 gene. It has two
major phenotypes: adult-onset type Il citrullinemia (CTLNZ2) and neonatal intrahepatic cholestatic caused
by citrin deficiency (NICCD). NICCD is characterized by neonatal/infantile-onset cholestatic hepatitis
syndrome associated with multiple amino acidemia and hypergalactosemia. NICCD is self-limiting in most
patients. However, some patients may develop CTLN2 years later, which manifests as fatal
hyperammonemia coma. We report three unrelated Malay children with genetically confirmed NICCD
characterised by an insertion mutation 1VS16ins3kb in SLC25A13 gene. All 3 patients presented with
prolonged neonatal jaundice which resolved without specific treatment between 5 to 10 months. Of note
was the manifestation of a peculiar dislike of sweet foods and drinks. Elevated plasma citrulline was an
important biochemical marker. NICCD should be considered in the differential diagnosis of cholestatic

jaundice in Malaysian infants regardless of ethnic origin.

PMID: 20614727 [PubMed - indexed for MEDLINE]
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Nitric oxide and oxidative stress in inherited metabolic disorders
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1 Levels of plasma arginine and citrulline and serum nitrite/nitrate and asymmetric

dimethylarginine in urea cycle defects

Deficiency Arginine Citrulline NOx™ ADMA )
ADMA/NOX
(Age at present) (umol/L) (umoi/L) (mol/L) {umol/L)
OTC, =7 185 £ 45°¢ 84+ 21°¢ 67 + 23°* 0.860 = 0.271 0.015 x 0007
(1.7-7.8 years) (129-278) {5.9-9.6) (35.3-108) (0.367-1.556) (0.003-0.027)
ASS, =5 228 £ 19° 2867 + 864 ° 2% 7" 1422 + 0.257° 0061 £ 0.021°
(9.3-12.1 years) (204-2586) (1768-3870) (13.8-32.1) (1.090-1.872) (0.034-0.082)
ASL, =3 259 & 14°¢ 562 & 84° 492 1.125 £ 0.064 0.024 % 0.002
{5.6-8.8 years) (235-276) (457-688) (45.1-50.8) (1.032-1.225) {0.024-0.027)
LPl, n=3 3B+5° 4+ 2 110 & 21 ¢ 0.583 & 0.111  0.004 = 0.004*
(21.5~34.8 years) (31-41) (41-46) {75-145) (0.423-0.698) {0.002 -0.009)
Controls, 7736 99 + 19 8 39+ 16 0513 4 0.116 0.019 = 0.008
(1.1-19.9 years) (66-156) (16-56) {17.8-80.1) (0.199-0.875) (0.006~0.036)

OTC, omithine transcarbamylase; ASS, argininosuccinate synthetase; ASL, argininosuccinate lyase;
NOX, nitrite/nitrate; ADMA, asymmetric dimethylarginine; LPI, lysinuric protein intolerance. Data are
presented as mean = SD and range. * p < 0.05,% p < 0.01, © < 0.001 vs. controls. In the control group,

no significant correlation was found between the age and the variables.
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#2 Correlation (rvalues) in pairs of variables in children with urea cycle defects

Arginine vs. Arginine vs. Citrulline vs. Citrulline vs. NOX" vs.
Deficiency
NOx™ ADMA NOx™ ADMA ADMA
oTC 099°® -0.47 008 ~0.14 ~-0.39
ASS -0.75 0.55 -097* 0.93* -096°
ASL 0.67 -0.75 -0.98° 0.99° -0.75

OTC, ornithine transcarbamylase; ASS, argininosuccinate synthetase; ASL, argininosuccinate lyase;
NOx", nitrite/nitrate; ADMA, asymmetric dimethylarginine.

® p< 0.05,° p <001 {Pearson’ s correlation test).

# 3 Blood levels of amino acids, NOx and ADMA in citrin—-deficit children

Arginine Ornithinesex | Citrulline®k NOx™ ADMA Ammonia
{pmol/L) (umol/L) (umol/L) (umol/L) | (umol/L) (ug/dl)
20 patients 74.2 (14.4) 105.1 (24.2) 40.8(6.3) 31(5) 0.78 (0.11) 35(14)

Ranges 454-137.8 65.0-193.4 25.3~-56.4 22-49 0.60~1.12 20-91

32 controls 85.0(13.2) 61.3 (13.6) 28.2 (6.3) 30 (9) 0.63 (0.17) 31 9)

Ranges 52.8-106.8 40.1-90.0 144-414 22-49 0.42-0.97 18-49
NOX’, nitrite/nitrate; ADMA, asymmetric dimethylarginine

Presented data are mean (SD) values and ranges.
*% p <0.01, **¢ p <0.001 versus controls

#F]4 Levels of urinary biomarkers for oxidative stress, anti—oxidant enzyme activities
in erythrocytes and blood vitamin E level in citrin—deficit children

8-OHd Gk Acrolein-lysine** SOD* Cat* Vitamin E%¢
(ng/mg Cr) {nmol/mg Cr) (U/mg prot) | (pmol/mg prot) {mg/dl)

13 patients 67(21) 481 (125) 1.49(0.34) 3.60(0.52) 0.60 (0.21)
Ranges 32-100 220-686 0.92-1.92 2.77-444 0.32-1.29
32 controls 19 (5) 272 (90) 1.06 (0.18) 2.96 (0.21) 0.98 (0.14)
Ranges 11-29 70-424 0.80-1.50 2.55-3.56 0.67-1.45

8-OHdG: urinary 8-hydroxy—2' —deoxyguanosine; SOD: superoxide dismutase; Cat, catalase; Cr,
creatinine

Presented data are mean (SD) values and ranges.
* p <0.05, %k p <0.01, #kx p <0.001 versus controls
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1. Urea cycle and NO pathway
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B 2. Clinical course of citrin deficiency

(- . NICCD . Slignt'sfade
[ rous | = | o) = i

IUGR Citrullinemia No symptoms Hyperammonemia
Intrahepatic Food with high Citrullinemia
cholestasis protein & fat Neuropsychiatric
Jaundice symptoms
Hypopratainemia Hepatic failure
Fatty liver
Galactosemia

. J

We examined the profiles of amino acids, carbohydrates, and lipids, NO synthesis,
and the status of oxldative stress. :
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E5. Structure of eNOS and molecular mechanism
for co-productions of NO and superoxide

NADPH -»e~+NADP
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