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Pathological interpretation of elevated excretion of urinary sarcosine by metabolomics

Usha Dave3

Hy}persarcosinemia IS an autosomal recessive genetic disorder caused by a
deticiency in the enzyme sarcosine dehydrogenase (SARDH). The clinical
presentation is multitactorial, with some cases manifesting developmental delay
or seizures while others are recognized as benign disorder without specific

symptoms.

The cause of hiﬁh excretion of sarcosine in urine is not due to a single factor, but it
plays a role in the following 4 pathways such as -

SARDH deficiency

Electron transfer flavoprotein(ETF) defect
Peroxisomal oxidase deficiency

4. Severe folic acid deficiency

In the clinical course of patients excluding SARDH deficiency, as in case of
other 3 conditions, there are many neurological symptoms anad
developmental disorders and it is therefore important to analyze the
pﬁtlgological conditions when the levels of sarcosine increase in high-risk
children.

S

Bl i Homocystine
methionine
Choline Dimethylglycine
4
4 DMGDH | FAD
s D
Ethanolamine

Ad-homocystine

ARDH\ FAD
foliate

Ad-methionine

Serine¢ «——————————— (Glycine

@

v
...
-
-~
v

Reoxidation via mitochodrial
electron transport system

| @D Dimethylglycine dihydrogenose(DMGDEH)
@ Serine hydroxymethylase

| @ S-Adenosylmethionine:glycine methyltransferase

Hypersarcosinemia maybe caused due to defects in
1) Sarcosine dehydrogenase apoenzyme (S ARDI)
2) An electron transfer flavoprotein (ETF)

3) A peroxisomal oxidase 4) Asevere folate deficiency

Subject : In high-risk screening of 469,977 patients from China and
India over the past 25 years, there are 25 cases had high excretion of
sarcosine in urine, in comparison with the age-matched controls

Study point
Sarcosinuria only or along with below markers-

ETF defect relative glutaric acid, dicarboxylic acids and glycine
conjugate elevate

Folic acid deficiency or cobalamin metabolism abnormalities
related methylmalonic acidemia on treatment case

Overall Findings of Reanalysis : The clinical information at the
time of the request for testing was combined with the course of
treatment and the results obtained later from the genetic test. The
reanalysis of pathological findings was done again.

Fatty acids
short-chain acyl-CoA-DH

medium-chain acyl-CoA-DH

long-chain acyl-CoA-DH
Branched chain amino acids
isovaleryl-CoA-DH
Isobutyryl-CoA-DH

methylbutyryl-CoA-DH

Lysine, Tryptophan

sarcosine-DH
SARDH

glutaryl-CoA-DH
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DH1:dehydrogenase, ETF:electron transfer flavoprotein, ETF-Q0: ETF-ubiquinone oxidoreductase
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No Analysis No Sex Age Abnormal metabolites Clinical information
. . . . L . Bilateral cataract, bilateral optic atrophy, homocystine 1, on
T IND9934 M oY sarcosine T glycine, dimethylglycine, methionine high O P ropny. y
multivitamin therapy with high dose
2 MILS-633 M 9 yrs sarcosine T some kind organic acid shown slightly increased EM?
3 MILS-653 F 7 Months sarcosine 1 EM?
4 MILS-3562 M 10 Years sarcosine 1 EM?
5 164196 M SV sarcosine 1 Asymmetrigal movemer.\t.of both limbs, developmental delay
neonatal diabetes suspicious. SARDH gene and ABCC8 gene
6 TJ889 M 4Y sarcosine 1 Developmental delay, autism, hyperactivity.
7 T)24834 M 1Y6M sarcosine 1 IEM?
8 BMN78263 M 4Y4AM8D sarcosine 1 IEM?
9 BMN73487 F 9Y3M13D sarcosine 1 IEM?
10 BMN70199 M 0Y3M21D sarcosine 1 Pneumonitis, malnutrition, developmental delay, dystonia
11 MZ01-36386 F 7YBMOD sarcosine 1 IEM?
12 MZ01-28712 F 1Y2M19D sarcosine 1 Convulsion, dystonia, hepatosplenomegaly, developmental delay
13 BCH6978 F 2YOM20D sarcosine 1 IEM?
14 BCH19318 F 2YOM2D sarcosine 1 IEM?
15 BM5015 = YVTM sarcosine 1 IEM?
16 BM14167 M AY6M sarcosine 1 IEM?
17 BMN47870 F 6Y sarcosine 1 IEM?
18 MZ02-00507 F 20D sarcosine 1 convulsion
19 MZ02-02883 = 1YOM27D sarcosine 1 developmental delay
20 MZ02-23896 M 3Y2M22D sarcosine 1 IEM?
21 MZ02-25958 M 4YOM8D sarcosine T IEM?
22 MZ02-31752 . 10Y3M1D sarcosine T IEM?
23 MZ01-40749 M 6Y5M28D sarcosine 1 IEM?
24 MZ01-52117 M 6Y2M23D sarcosine 1 aseptic encephalitis, SARDH gene VUS/VUS
25 TJ68967 F 11M sarcosine T methylmalonic acid , methylcitrate methylmalonic acidemia Cbc1 type on treatment
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Summary & Discussion While recognizing that hypersarcosinemia is a benign disease, care should be taken when analyzing the
metabolomes in high-risk children with suspected IEMs, especially in cases of high excretion of sarcosine, ETF abnormalities, peroxisomal

oxidase deficiency, folate deficiency and the pathology of betaine treated patient. xsxzes|-EE L CERIREICOIBERI-H I LA L IEHY FHA.




