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Abstract: Objective To report the clinical characteristics, gene diagnosis and family analysis of a case of paternal 3-methylcrotonyl-CoA carboxylase deficiency
(MCCD) found in Newborn screening (NBS). Methods Retrospective analysis was performed on a newborn who was found to have increased
3-hydroxyisovaleryl carnitine (C50H) through NBS. Urine organic acid analysis (GC/MS) was carried out on him. His parents performed tandem
mass spectrometry (MS/MS). Finally, the clinical diagnosis was confirmed by gene detection. Resufts Slight elevated plasma C50H concentration
was detected via MS/MS by NBS in the newborn, whose urine GC/MS was normal. Evaluation of his parents revealed increased C50Hand low
CO in his father, while normal MS/MS results were achieved from his mother. Sequencing analyses demonstrated that the newborn carries a
single mutant methylcrotonyl-CoA carboxylase subunit 1 (MCCC1) nonsense allele (c.980C>G) and a homozygous nonsense variation c.980C>G
was found in his father. Conclusions Paternal MCCD should be considered in neonates exhibiting a persistent slight increase in CSOH levels. Basic

follow-up treatments remain the cornerstone of successfully mitigating the lifelong effects of MCCD.
Keywords: Paternal MCCD; 3-hydroxyisovalerylcarnitine; Newborn Screening; MCCCI Gene

-FEEZHBIBAR WESIRZ fE(3-Methylcrotonyl-CoA
carboxylase deficiency, MCCD, OMIM #210200/210210)=
—MEREAREREERR. ATMCCCIEMCCC2ERRES|{E3-
RE DS ELHESAIR (LES(3-Methylcrotonyl-CoA carboxylase,
MCC)MEZ, SH3-PECTHMBBARER L AI-BEK
H_BHEATER, SHERESEMI-FECIHE IR
(3-methylcrotonylglycine, 3-MCG), ®R/XBLIHEBAS LA
4t &Em3-BE R LB (3-hydroxyisovaleric, 3-HIVA), M
FREPHEIEM, SRHELEARRSZ, N3-FEZXBRAR
(3-hydroxyisovalerylcarnitine, C50H)1g&", M REFHiL
(Tandem mass spectrometry, MS/MS)FIRSAEE LRI (Gas
chromatography mass spectrometry, GC/MS)a# 2 IiaKi12
EriZmMEES L, BERSNAIRRLRIZH,. Fib3x. RUNM
BAFL, #H4E)LEFHE(Newborn screening, NBS)4itE
TRMCCDRRE MH—FENBRE"", LKHELH571:36,000"
U EREMIIZIIAE, MCCDABES4H11:68,333"
%1:38,286"", MCCDMIIGFREMERBA, FILUMEEREIHI
PENRHRILEERT, BEHAHEATBABREEMEL

(55—1EE] FRikdl, &,

[7-10]

o THEALD BENTAERMCCD, DY REERE BN
MCCD® ™, SEER, REMMCCDMIRIEMEMZ, BB
RERL, Ay, TEMRF, RIBRET —6HRREMCCDH
£)LHIGR. £, ERNRAES, LURSIRKRIEENZF
H9IAIR,

1 ‘RS HZ

1.1 — @R L)L, B, 34K, Z37+3@IG=, RE—R,
HEMRE2.9kg, HE—RBERRI, BAEF. REBEE, I
FRIEE, £E3XME) URFHEMS/MSHITREEMY, BRIEE
HRELEUKRIRGC/MS, FIEHKNE: (KE:5kg(75th), B&:
55cm(50th), 3kE: 37cm(50th), #&EERE, RMNIF, AR
H, FIRER, OFEF, 08BN, DEIRERBREE, M
KNDERE, HERLRERNEE. EHUREFSINE. B
Fa. Mm¥E. pHE. IR, MELREEECERN. HE)LBEE
HSTEMS/MS, £ERERERE. KEMS/MSHIC50HKFERE F
=, M¥FHEEARE(free serum carnitine, CO)BBEMEK. HERFE
36%, XNEAN, ESTEAKRKRN. SMREXRZERCER

ABEIM, FERRAME: E) LEFREERZ. E-mail: cyrchenyanru@163.com

(@iffEE] MB%E, &, FEEM, TEBRARAE: FE) LEEFEIHHETE. E-mail: linweihua2022@163.com



JOURNAL OF RARE AND UNCOMMON DISEASES, JUN. 2024 Vol.31, No.6, Total No.179

ReHUEBRE, FIEMANEREFANSETHBRRESR.
1.2 MFIRERICHT B 3THE) LRRGC/MSHETN, £E587E
FIMS/MSK R BIMS/MSE R, XA SHIMC50HFASHIHE X ER
WN3-HEIH _EEEBAKMREBRZE. 3-8&-3-REX_HiEEs
ASRESTRZIE. ZMETEMEEBAR VBB ZERB-TRAREE RS
FEHITERZM, ZB) LT 28 ORMMCCDRTEEM X, &
H—TITRRARERIIZH,

1.3 BEERNAZ EABRENERUT, 8T MAR
A, ELTERQN, BGE) L RERXFEFMmE, MAQiagen
Blood DNA mini kitiXFI &12EVERELADNA, MEREF-20°C
FREEH, HXHEXEERR(BTD[MIM 253260]. AUH[MIM
250950]. DNAJC19[MIM 610198]. SERACI1[MIM 614739].
HMGCL[MIM 613898]. MCCC1[MIM 210200]. MCCC2[MIM
210210]. HLCS[MIM 253270]. SLC22A5[MIM 212140].
SLC25A20[MIM 212138]. CPT1A[MIM 255120]. CPT2[MIM
212138 # {78 MAMWIK, Eillumina NovaSeq 6000F &
(Illumina, SanDiego, CA, USA) E#{TMFEIW, MEAEYE
EEHITHIELN, HNERFTHRIR, BERNFREIESTH
N BERERAEER B R AT M.

24 B
2.1 BERERREVBRER HE) LEF3RMS/MSHITERY,
C50HM#KE 490.89umol/L(IEE&£{80.06-0.55umol/L), C50H/
C090.05(FE¥5%{80-0.03), C50H/C8A12.T1(EESEE
1.2-20), COREN1T.36umol/L(IEEESEE8.5-50umol/L).
28K BEIEEMS/MS, C50HRENO.7T2umol/L(EEESE
f80.06-0.55umol/L), C50H/C040.04(IEE&%E{E0-0.03),
C50H/C8R24(IEE£&%1E1.2-20), CORE20.02umol/L(1E
E5#E(E8.5-50umol/L), RENBEREE,
HEEMS/MSERIEE, KFEMS/MSERACS50HKE
7929.77umol/L(EEEZ%E{E0.06-0.55umol/L), C50H/C0A
8.18(E¥E5%£1E0-0.03), C50H/C8H297T(EEESE(E].2-
20), COMREEAN3.64umol/L(EES#(E8.5-50umol/L).
22 BEARNER ERERSNET, ZAME)LMCCCLE
AMEI0IEFEECISOC>CERETR, MEILNRER
MCCC189¢.980C>G(p.Ser327Tern) A& XX TR (M*K1)o

33 38

MCCDEHTFEEE A HIR R I —FhE YRR LK
R MSMHENEBRAEE . WREMCCDANERERE,
FAERBM R =F", BEMEMCCD, BIHE) LBENBSEI
C50HIEE, ZREEAMESEEMCCDES, BEIELZMC50H
@S B R EARETIEIL",

BailER TEEW B BEMCCDREARERS, MRBEY
MCCD®ERD, HERZ, VisserEiRE T —MNESHE S 52
BIEIMCCDR %R, REHMCCDEE, fHICOKTRIE, BAlE
FRAEER, M%) LU KB OB A ZEER, M8 FRIR
B R BREY, AN, TEEHRET —FIRFE) E
RN TR M SRR E B MCCDEE, ZMESR D
TIRREER ™, EAMRP, BRIVEIHE) ERHERNT —
FIABMEMCCDHIE)L, ERECOKTHERM, TISKRE,
5 FRIRE—H, &SR, BERRNIMEX R, EE8T
BEWISKTAMCCD, IRFRERSE, (NWESMUSFEEER, 8
B, RmME. OAUE. EEEAS. BEBEFNRERED
W, BHEREBOSEREER; £4F@E, B51M8HEMNC50H
BREARE, BI3MERECOKTETR, HAFEEHHACS0HR
COKFE(MEK2), ARARHHZERXESHEEREMCCDHEE
ML, EHERIMECSOHMFABFCOKTEMMEE, ENilBe
MCCDMIRA 2%, KEPBRETEIBIET, SHEHLECOK
THEME. EFRAMCCDEE, BHSLMEENRIRKREN
FESEEEY, FERRELMAFLMURT. RERRE

REEKEERRNAEBMEERSIE, 2BRAIRABERSNE
BAILE || A0 E M R iR R 2 L w2 s

TEEPERE T IHIRBEMMCCD, HIZRBITREENNE
RFRENEE, EEMNLENEEEE, EETENE, U
BIIH—TRIA N, BMEMCCDHE) LIIACOKTRE R
FELMEMCCOFEIL, Hib, &) |LHHECS0HKTEF SR
COKFERRIZRATBE 2R} EEMCCD™, REXM—IMZIAR
BEMMCCDE A RTAIS B E) L CSOHKEHEENS,
RIEMEMCCDIYH ) LCSOHIE B S8 5 Rid HRTAZE R EST
FEWY, RMACSOHKENRBREAS, FEMEMCCD, 8%
EREL N BT R RN S U SR E) LCSOHKERBEFH
BRCOKEMER, MRBMUMCCD, REHTEETFILRB
BEMBEE) L, ECSOHKENBREAS, AWTFEEN
MCCD, XEAEMMCCDRERIBT R HAM. Hit, BExEtH
BRSHERMEMCCDRIRE" 2%, MXFRIBEMEMCCDRY
REELH, AARPZHEGFE) LBIMCCCLORR AR
T, C50HKTEREAS, SRREXHMIRELERE—H, Hit,
4 ) LR T E TErR 3 CSOHK A S M4 L, 455 2C50H
KERERSE, NEERQOBEEMCCDAEE, BT AN EE
BEIEEN, BWHRAGIEXFHHTMEHEFLRN, 8
% B9 JEHEMCCDIR IS LR,

MCCDERER AMCCCIFMMCCC2, €51k, MCCCl1
H66FZRIRA, MCCC2HA8IFMBITKA, 201245 EIR
BMCCC2E R c.838G>T(p.D280Y) HE M AREY, 1ERIEH
X, MCCCLERRM SR Rc.1155A>C(p.R3859) ™, 7EHE,
MHEZIRBMCCCLERC.insl680 A AER R EMCCDE ) LA S
=T, ERIVFAM, NARPEWHMCCCIERC.980C>G

(p.Ser327Ter) BFRTEENLERE, “20126EIMR

BT —16c.980C>CEBIHH, HHRHE—RIITHNTEEL
F, RMNBEITEHRE. TEHMME 2 ERMIALE N IRR R
S857R", MorscherEtiRE T —fl6% BH, EHMCCCLE
Fc.9080C>GHEAATE, FREh3-HIVA. 3-MCGHE, ISHKERIH
BHET, MARRRE I RRXEBEEEMGERRN, Xt
R TERBEREMCCOMSERENM—EMEAR, EHER
HEMIFBEE B EMZENIERER

ARRFARENXGURE, BIFESEEIRKRN, B
MCCDEEEFEABILIBN N, STHEYT536,008% 5% ) LT
NBS, Hi2146IMCCD, RBALEBIRKER, BZIHATIAA
KEAMMIIREERRN R TREEXETENER, &7
BEERNHBATREUES HIEMESIER, RIRHEX
e E A L BB S MIIERER. FiciciogluSiig 7 —MoliE
INBSHMEIMMCCDEE, TE—EMMIFTEEER, B
BIaFTNARE, AREESMER=EMERER" ik
RIS FHEHAISHEMAERRN, ERAWLBHNG, it
MCCDEEW FREAMERERYFE™, TEFREEEF
HEFEM, Fit, WMMCCDBEKBMIFRES, TMMBH
A EEE.,

ARRFPXMARENCORERM, AFREIRKER, B4
BEERYAT. WTHREARBSENEE, LEBTEEH%
RIERERMEIRY, — I BB SHMRIAR B ERIEA
WREERTEAEN, BRELE—IESRNEEEN,
Eik, FAAR, MCCOMBERBRINE, THME, —B8
EMCOKTRE TR, WRERKLAMMNBEHATER, RE
EENREERT. MTFEERHMCCDES, FERNEEHIE
AFREBEBAY H R IR E R E B E L.

B2, BIMRE T —HIEREEIETHEEMCCDRHH,
ARJBEMEMCCDH ) LBICSOHK AR EFA S, ) L EFEHFEL
e, MEMWR FHTMRHEFENRRENRINERE, 1]
EESHRERGBEDT TRZFNRARENKBTE. €
HARE I K2 AR IR T AR AT MCCD BB F £5,



FOERRS 2024568 $315 £ 6 1 851798

K1 RRRRANWECRE, BRFIERBEER

R Liopl HERE PREMEERE  IEK BERER
POE BfiEl  C50H(umol/L) C50H/CO C50H/C8 CO(umol/L) 3-MCG 3-HIVA F®E 2HA ZER SER
BEZE BE@E SEZE SEZE BEE BLTE 5% %%
(0.06-0.55) (0-0.03) (1.2-20) (8.5-50) (0.0-1.05) (0.0-6.1)
wmEIL 33X 0.89 0.05 12.71 17.36 0.06 2.83 EE MCCC1  ¢.980C>G p.Ser327Ter
28K 0.72 0.04 24 20.02 RE RE
RE 36% 29.77 8.18 2977 3.64 RE RE EE MCCC1  ¢.980C>G p.Ser327Ter
MCCC1  ¢.980C>G p.Ser327Ter
(S5 25% 0.47 0.03 5.88 17.28 RE RE EE x RE RE
R2 MCCDEFEMAIBKRITR
MCCD& ERE I PRZR I SE
E3S C50H 75 COPEIE  FR3-MCG #A= R3-HVAAS
1 = KA = iR B, aREREAS. BT Gibson et al.1998[23]
2 = XKk = FiAA EH. 55, LHENRZHE Gibson et al.1998[23]
3 = REEB = 5 BA TR Gibson et al.1998[23]
4 = = = FRIRAH FRIER Gibson et al.1998[23]
5 2 2 z 2 RER, BINEEEEFRIE,
BRBABEAGHIEMER  Koeberl et al. 2003[24]
6 2 RitPA  RiHEA FRIEER FRIER Koeberl et al. 2003[24]
7-8 FRIRAA RiHPA  RiEA FRIER FRIEER Dantas et al. 2005[36]
9-16 FRIRAA RiHPA  RiHEA FRIEER FRIEER Frazier et al. 2006[3]
17 E Ui KB KPR E S ESLE Stadler et al. 2006[11]
18 b KRIEEE = = FTRER Stadler et al. 2006[11]
19 2 RIEEE =B b REEBIATS Stadler et al. 2006[11]
20 2 K =2 b~ BEDMAMS, 2 LERFF
BAAE7 B R Stadler et al. 2006[11]
21-26 2 FEE 2 b FTRER Stadler et al. 2006[11]
27 2 KiHPA KA FRIER TR Walter et al. 2009[13]
2831 2 2 FRIER FRIER TR Eichhorst et al. 2010[27]
32 FKItEA KB KPR ESULi TAER Niu et al. 2010[14]
3336 =2 KigBE =2 2 FTRER Griinert et al. 2012[7]
37 2 KitBE  RiAEA RIER FTRER Griinert et al. 2012[7]
38 = KRB B = FTAEIR Griinert et al. 2012[7]
8®&w2
MCCD& ERE IRFRRIN SE
E3 C50H 75 COPEIE  FR3-MCG #A= R3-HVAAS
39 = KB & S BMEs, SUELER Griinert et al. 2012[7]
40 2 KA =2 = fERAM R ERIEN
NMHER, DR, BUEEE  Grinertetal. 2012[7]
41 = KA =2 = FRIER Griinert et al. 2012[7]
4244 2 = 2 2 TREAR BEWNEEF 2013(19]
45 = = = = FTAER EMFEE 2013[19]
46 2 = E Ui FitEA FAER SMIEF 2013[19]
47 KItER Ky = ESYLE TR Lee et al. 2014[15]
48 ) 2 2 2 TR Kor et al. 2015[17]
49 2 2 b = FTRER Cho et al. 2016[16]
50-67  Ki%PA KUEH KPR KA FTAER Rips et al. 2016[22]
68 E Ui KUEH KPR E Ui JLENBIRES, ERLE Rips et al. 2016[22]
69 FRi5BA 2 5 BA FRIER FTRER Rips et al. 2016[22]
70-71 FRIRAE REEB = b FTRER Fonseca et al. 2016[18]
72719 2 KiKPA KA FRIER FTRER Fonseca et al. 2016[18]
80 2 RiKBA KA 2 FRER Fonseca et al. 2016[18]
81 2 KEA =2 = FTRER Fonseca et al. 2016[18]
82 FRIEER RitBE  RiAEA FRIER FRER Fonseca et al. 2016[18]
83-87 R KB KPR FKItEA FitEA KRR 2019[26]




JOURNAL OF RARE AND UNCOMMON DISEASES, JUN. 2024 Vol.31, No.6, Total No.179

2E38

DU 3. I PR 7% XA IMD. 4 LAR. bt AR A IRAE, 2015: 115-117.

[2]Yang L,Yang J,Zhang T,et al.Identification of eight novel mutations and
transcript analysis of two splicing mutations in Chinese newborns with
MCC deficiency[J].Clin Genet, 2015, 88 (5): 484-488.

[3]Frazier DM,Millington DS,McCandless SE,et al.The tandem mass
spectrometry newborn screening experience in North Carolina:1997-
2005[J].J Inherit Metab Dis, 2006,29(1): 76-85.

[41Gallardo ME,Desviat LR,Rodriguez JM,et al.The molecular basis of
3-methylcrotonylglycinuria,a disorder of leucine catabolism[J].Am J Hum
Genet, 2001, 68 (2): 334-346.

[5]Morscher RJ,Griinert SC,Burer C,et al.A single mutation in MCCCl or
MCCC2 as a potential cause of positive screening for 3-methylcrotonyl-CoA
carboxylase deficiency[J].Mol Genet Metab, 2012,105(4): 602-606.

[6]Wang H,Liu S,Wang B,et al.3-Methylcrotonyl-CoA carboxylase deficiency
newborn screening in a population of 536,008:is routine screening
necessary? [J].J Pediatr Endocrinol Metab, 2019, 32(12):1321-1326.

[7]1Gr tinert SC,Stucki M,Morscher RJ,et al. 3-methylcrotonyl—-CoA carboxylase
deficiency:clinical, biochemical, enzymatic and molecular studies in 88
individuals[J].Orphanet J Rare Dis, 2012, 7: 31.

[8]1Dirik E,Yis U,Pasaoglu G,et al.Recurrent attacks of status epilepticus
as predominant symptom in 3-methylcrotonyl-CoA carboxylase
deficiency[J].Brain Dev, 2008, 30(3): 218-220.

[9]1Zandberg L,van Dyk HC,van der Westhuizen FH,et al.A 3-methylcrotonyl-
CoA carboxylase deficient human skin fibroblast transcriptome reveals
underlying mitochondrial dysfunction and oxidative stress[J].Int J
Biochem Cell Biol, 2016, 78: 116-129.

[10]Darin N, Andersen O,Wiklund LM,et al.3-methylcrotonyl-CoA
carboxylase deficiency and severe multiple sclerosis[J].Pediatr
Neurol, 2007, 36 (2): 132-134.

[11]Stadler SC,Polanetz R,Maier EM,et al.Newborn screening for
3-methylcrotonyl-CoA carboxylase deficiency: population heterogeneity
of MCCA and MCCB mutations and impact on risk assessment[J].Hum
Mutat, 2006, 27 (8): 748-759.

[12]Baumgartner MR, Almashanu S,Suormala T,et al.The molecular basis
of human 3-methylcrotonyl-CoA carboxylase deficiency[J].J Clin
Invest, 2001, 107 (4): 495-504.

[13]Walter JH,Patterson A,Till J,et al.Bloodspot acylcarnitine and
amino acid analysis in cord blood samples:efficacy and reference
data from a large cohort study[J].Journal of Inherited Metabolic
Disease, 2009, 32 (1): 95-101.

[14]Niu DM, Chien YH,Chiang CC,et al.Nationwide survey of extended newborn
screening by tandem mass spectrometry in Taiwan[J].J Inherit Metab
Dis, 2010, 33 (Suppl 2):S295-305.

[15]Lee SH,Hong YH. Asymptomatic maternal 3-methylcrotonylglycinuria
detected by her unaffected baby’s neonatal screening test[J].Korean J
Pediatr, 2014, 57 (7): 329-332.

[16]Cho KL,Kim YJ,Yang SH,et al.Maternal 3-methylcrotonyl-coenzyme A
carboxylase deficiency with elevated 3-hydroxyisovalerylcarnitine in
breast milk[J].Korean J Pediatr, 2016, 59 (Suppl 1):S41-S44.

[17]K6r D,Mungan NO,Yilmaz BS,et al.An asymptomatic mother diagnosed with
3-methylcrotonyl-CoA carboxylase deficiency after newborn screeningl[J].
J Pediatr Endocrinol Metab, 2015, 28 (5-6): 669-671.

[18]Fonseca H,Azevedo L,Serrano C,et al.3-Methylcrotonyl-CoA carboxylase
deficiency:Mutational spectrum derived from comprehensive newborn
screening[J]. Gene, 2016, 594 (2): 203-210.

NI EME, o E, s H, 4. BHEW-FAE DB AR B ZE R R E R
BN ] BB R FAE, 2013,30(5): 574-578.

[20]Visser G,Suormala T,Smit GP,et al.3-methylcrotonyl-CoA carboxylase
deficiency in an infant with cardiomyopathy, in her brother with
developmental delay and in their asymptomatic father[J].Buropean
Journal of Pediatrics,2000,159(12):901-904.

RUEEE, Iz, B, 5.5 £ )LIFE K ILABIMCCD B )L #y i IR An 3K B 47 (1] 1 R
W4, 2017, 35(8): 601-604.

[22]Rips J, Almashanu S,Mandel H,et al.Primary and maternal 3-methylcrotonyl-
CoA carboxylase deficiency: insights from the Israel newborn screening
program[J].J Inherit Metab Dis, 2016, 39 (2):211-217.

[23]Gibson KM, Bennett MJ,Naylor EW,et al.3-Methylcrotonyl-coenzyme A
carboxylase deficiency in Amish/Mennonite adults identified by detection
of increased acylcarnitines in blood spots of their children[J].J
Pediatr,1998,132 (3 Pt 1):519-523.

[24]Koeberl DD,Millington DS, Smith WE,et al.Evaluation of 3-methylcrotonyl-
CoA carboxylase deficiency detected by tandem mass spectrometry newborn
screening[J]. Journal of Inherited Metabolic Disease, 2003, 26 (1):25-35.

[25]Saheki T,Kobayashi K,Iijima M,et al.Adult-onset type II
citrullinemia and idiopathic neonatal hepatitis caused by citrin
deficiency: involvement of the aspartate glutamate carrier for urea
synthesis and maintenance of the urea cycle[J].Molecular Genetics and
Metabolism, 2004, 81: 20-26.

[26] R & X, Bk, AR, 5. 3-5 35 57 R Bt AR 0 R 1 R o T Ak LR % S A D).
HL R AR (B MO , 2019, 48 (4): 390-396.

[27]1Bichhorst J,Alcorn J,Lepage J,et al.Elevated neonatal
isovalerylcarnitine due to breast milk sources in maternal
deficiency[J]. Mol Genet Metab,2010,101 (1): 84-86.

[28]Gong L,Ye J,Han L,et al.Clinical and mutational features of maternal
3-methylcrotonyl coenzyme deficiency[J].Zhonghua Yi Xue Yi Chuan Xue Za
Zhi, 2013, 30(5): 574-578.

[29] Jung CW,Lee BH,Kim JH,et al.Uneventful clinical courses of Korean
patients with methylcrotonylglycinuria and their common mutations[J].J
Hum Genet, 2012, 57 (1): 62—-64.

[30]Ye J,Gong LF,Han LS,et al.Follow up and gene mutation analysis in case
suspected as 3-methylcrotonyl-coenzyme A carboxylase deficiency by
neonatal screening[J].Chin J Pediatr,2014,52(6):409-414.

[31) E B A, 4R35, RARH, . 3 4 L0 23— 2R B 5 Bt 40 M AR A Bl B 20 7 4% B8 L
I PR B R D A A (0] P [ b A 5 3% 20 3, 2020, 28 (3): 341-343, 380.

B2 557, AT, B . £k RES-FEE DR M BAR MBI ZE A #RE
XA A ). R LR 4R, 2021, 39 (1) : 836-838.

(331 E A ML, M REAT, X| 338, . 1HIMCCD2A) & )L JiU itk R IR R 447 (1], P EI R 4
HatE 44,2021, 29(2): 230-233.

[34] T3, K4, IRE, %, 1HIMCCDE L&y R & A A L WA A ). E R A L
WAE 4%, 2022,30(7): 1252-1254.

[35]Baumgartner MR,Dantas MF, Suormala T,et al.Isolated 3-methylcrotonyl-
CoA carboxylase deficiency:evidence for an allele-specific dominant
negative effect and responsiveness to biotin therapy[J].Am J Hum
Genet, 2004, 75(5): 790-800.

[36]Dantas MF,Suormala T,Randolph A,et al.3-Methylcrotonyl—-CoA carboxylase
deficiency:mutation analysis in 28 probands, 9 symptomatic and 19
detected by newborn screening[J].Hum Mutat, 2005, 26 (2): 164.

[37]Ficicioglu C,Payan I.3-Methylcrotonyl-CoA carboxylase
deficiency: metabolic decompensation in a noncompliant child detected
through newborn screening[J]. Pediatrics, 2006, 118 (6):2555-2556.

[38]Robbins KA, Leon-Ruiz EN.Anesthetic management of a patient
with 3-methylcrotonyl-CoA carboxylase deficiency[J].Anesth
Analg, 2008, 107 (2): 648-650.

[39]Nasser M, Javaheri H,Fedorowicz Z,et al.Carnitine supplementation
for inborn errors of metabolism[J].Cochrane Database Syst
Rev, 2012, 2012 (2): CD006659.

[40] Thomsen JA,Lund AM,Olesen JH,et al.Is L-Carnitine supplementation
beneficial in 3-Methylcrotonyl-CoA carboxylase deficiency?[J].JIMD
Rep, 2015, 21: 79-88.

[41]Arnold GL,Koeberl DD,Matern D,et al.A Delphi-based consensus clinical
practice protocol for the diagnosis and management of 3-methylcrotonyl
CoA carboxylase deficiency[J].Mol Genet Metab, 2008, 93 (4): 363-370.

3-0H
3-MCC

(YefsEEA: 2023-07-25)
(Bxi4miE: B8R



