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Abstract

Methylmalonic acidemia (MMA) is a rare autosomal recessive genetic disease, among which cblC
type MMA is common, caused by the deficiency of cblC protein encoded by MMACHC gene muta-
tion. MMA is the most common in children and rarely occurs in adults. Given the high heterogene-
ity and poor specificity of the clinical manifestations of this disease, it is easy to be misdiagnosed
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and misdiagnosed in practical clinical work. A case of adult cblC MMA with peripheral neuropathy
onset is reported and the literature is reviewed to provide reference for clinical diagnosis and
treatment of this disease.
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1. 518

FH A R IfE (MethyImalonic acidemia, MMA), XFRH A ZRIRIE, & —RZ R &R BRI AE 1
Fe KRG PR IMLAE[L]. 2R R R ARG, JUHRX RS RG] H . BIRMZ IR
B, (HAET R R3] 755 ABEH MMA (PR %29 1:48,000~1:61,000 [1], 7EH[E KFfiHX,
MMA [ &Ik 2474 1:4000~1:26,000 [4]. MMA &35 FIFET- 24 m B RE R 2. 7E 40 80 %2 90 4
RIE AR T, mut MMA [IZET %N 60%~88%, % 7 e, X—HzB ek, 2958 40% [4].
TE—Ti5T 88 f4i cbIC SRIARITFFH, KIMIIET RN 11.4%, FHAMREAIGTT 7T B OGs AR A 5
A RS ARIEAIZE T2 [5]. MMA FREE TR 1] VG AE ) LIRSS, 198 MMA B 1K R0
RS, ATV AR R MMA (<1 2RI KRR MMA (31 %), HPEER MMA 2], MG RFEBNE
DL[L]o B 1 45 DU B R 28 AL S UE AR R R B MMA SB35 BRI RIRFAE | Al B 45 R e 7 4l .

2. mhHEH
2.1. IfESE

B, B AR, 38 %o 5 HRTEH R ER HIVURIRA, PRSI, A k=,
BERE, PRERARIERS, oM. Mol s, JTCRRBERT. BoAmsh g ss g, Butis TR,
ARSI MR + MRA S5 U4 I 53 1153 1X 5 45 5 25 RN A2 1k, Al a8, kil MRA
RISFEH ;s WUBEIRR 2 KA PEIR S (P RONE), 4T ERMA. BSOS SCRHATT, I H
AU, JERZTHREE T2, UL B WABRE BFBRRUK, WS, KRR, R
HRAT, R/MEIER, AREEET ] S .

BEA: Sht: BEAT L9 52 1 4E 4%, e 180/200 mmHg, 8] B 11 FRAH 4 1 142 il fiL e, 98 ) o e B
s BRAE B AR s, EE SR SRR R A S

AN B SR S Y TC R
R BIRIE SRS B A SRR, KA.
22. SRR E

fARiR: 36.5°C, Rk#: 79 Wk/4y, WPWR: 18 IR/4y, IMifE: 186/126 mmHg; #EIEF], XUR S MG 3]
85y, ARMIRRE LG, AMEEFLERER, SRR, MO, dEds WK IIIER, G
NI 5-2, RIS S S, XUMHE SR 56 & R IR RIS sh EFadE, Romberg fE(+). B RGuAG 7
oA o DY S (), U S ERAIE (+)
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2.3. HERE

ISR MF M AT 11.61 x 10°/L (3 [X (7] 4~10 x 10°/L), " hi 4 A it %5 10.08 x 10°/L
(B X [A] 2~7 x 10°/L); PRI HT: B 2% 695.6/ul; I [F]) B - Jik MRl < « 7] 8~ Jhk 202 98.30 umol/L (3
#[X 8] 0~15 umol/L); B Ihfg: #Mik Clg 143 mg/L (Z%IX ] 160~230 mg/L); IMfE4#HT: A& H[EEE 6.55
mmol/L (Z%* [X [f] 3.0~5.7 mmol/L), #/E&E 1 B (ApoB) 1.34 g/L (3% I[X |f] 0.43~1.28 g/L), &% E lEEH
4.28 mmol/L (Z%[X [H] 2.07~3.37 mmol/L), g A a (LP-a) 388 mg/L (=3 [X [i] 10~140 mmol/L); Il
5E: W 0.67 mmol/L (3% X [A] 0.97~1.61 mmol/L); AFIheg: E& A 58.0 g/L (%X 64~83 g/L), &BH
HHEM(ALT) 61 U/L (3% X 8] 5~40 U/L); RALGNMEAREY) 4 DRI FEMEATIN . I se s A, M)
SE. IMABENNE . MASIRE . MBI e (25 ) K WL B 5

HBERE: N MR + MRA SN OF R fix 10 X 715 5, B E e, A0 EaisEsR; k
il MRA R LS8 WL 1o BRAE T2 Y - Je B &4k T (MCV) I E « XSUIR#HZE MCV i 1E , CMAP
WEFEAR, F B RIaE K, MPURIES, XUHERS 2 MCV W18, A MIHES 2 CMAP I8 1E 3%
PR, FEB IR, HIRIER . B S (SCV)IE . 7o MIHEHA AR« 7o Il 2 Jes A ] i e 42
SCV IE#, SNAP JIERA%; AR RA M EZZ SCV AR, W7 1. BERE: OIS fEEE
PR A TR .

AcdlSPF
GE MEDICA

ospita
O QING

s/mm2 ALL

PIL > S PIL

Figure 1. In the bilateral semiovale center, there were patches of white matter with slightly long T2 signal on T1, high signal
on FLAIR, and no high signal on DWI. There was no obvious abnormal signal in the rest of the brain parenchyma
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Table 1. Electromyography and F-wave results of the patient: Multiple peripheral nerve damage (motor and sensory in-
volvement of both lower limbs) Note: NP Not Performed; Lat Latency

=1 BENIRERFRER, ZRXEAEMEMENTREHBEZR); F: NPRRKRE, Lat RJBRH

(a) BBt TR

MNCS
R PR e ingi PR ES
Nerve
ms mV m/s sm mm
firhizzh
Erb-Deltoid 3.08 13.2 22.4
IErRhgiEshf
Wrist-APB 3.73 8.3 21.6
Elbow-Wrist 8.73 8.1 50.0 20.0
INFZL S b
Erb-Biceps 4,54 6.8 29.0
eSS Bh A
Ankle-EDB 5.06 3.2 9.7
BI, knee-Ankle 14.8 2.6 36.4) 20.9
HER &z 4
Ankle-EDB 481 2.3 9.0
BI, knee-Ankle 14.9 “1.68 35.74 20.4
M zizshf
Forearm-EDC 3.69 7.5 15.0
Ab.elbow-Forearm 5.00 8.0 76.3 155
R &iash e
Ankle-Abdhal 4.62 3.9 12.7
Knee-Ankle 15.1 3.1 38.2) -
Rupzizsh 4
Ankle-Abdhal 3.80 2.9 13.6
Knee-Ankle 14.8 25 37.3) 21.9
Rup&iasht
Wrist-ADM 3.02 6.8 17.4
Bl.elbow-Wrist 7.44 6.1 52.0 19.7
Ab.elbow-Bl.elbow 9.73 5.6 59.0 224
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=3
(b) &AL IR
SNCS
Nerve BRI Bl (1LY PHES R
ms uv m/s mm ms
FRJEE A A 22 R
plema-ankle 2.78 4.4 45.0 125
ARRA M 2R
plema-ankle - - NP 21.6
IEH R A
Wrist-Dig | 2.18 19.9 55.0 120
Wrist-Dig 111 2.56 174 58.6 150
HER AN BB
Calf-Med.Dor.Cutan. 3.39 3.6 42.8 145
HEB 2 A
Calf-Med.Dor.Cutan. 3.19 8.6 455 145
PP R AT
EPL tenson-Wrist 1.92 24.1 57.3 110
et 22 bt /e
R - R AN 3.04 5.4 41.1 125
JHE A 22 bt 72
Mid.lower leg-Lat.Malleolous 2.89 7.7 46.7 135
JHERA A 2 8 A
Mid.lower leg-Lat.Malleolous 3.06 7.9 425 130
P A
Dig V-Wrist 2.29 17.9 59.0 135
(c) F %
F-wave
M-Lat F-lat (mean) F% F-Lat (min) F-Lat (max) F
F-wave
ms ms % ms ms #
IEHE Pt
Wrist-APB 34 29.4 100 28.8 30.8 6.0
JHE SRS P A
Ankle-EDB 4.1 60.5 83.3 “59.7 62.0 5.0
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SR Pl e

Ankle-EDB 48 63.4 100 “61.6 65.1 6.0
[ P A

Ankle-Abd hal 41 59.5 100 “56.5 61.9 6.0
R F-3 A

Ankle-Abd hal 41 59.4 100 "58.3 60.6 6.0
JRME Pl

Wrist-ADM 3.3 27.3 100 26.7 28.2 6.0

24. SETFUFER

FERGI: RIL MMACHC & [Rf7/E P AL A2 & 78 52 ¢.482G > A (p.Argl61Gin), c.482G > A; MTHFR
FERIEAE — b2 548 . ¢.665C > T (p.Ala222Val). W& 2.

[ FE | (R BT | AL E | AR AL | BRRA ]
[ EIN | MMACHC | chrl: 45974520 | c.482G>A | 25

T T T GC CA T CCA A GG GGTAG TG

I

[ Fdb A | oS | AR | B RRA ]
[ EIN | MMACHC | chrl: 45974647 | ¢.609G>A | KA |

G G GG TG ATTGGACTTACTCG GG

[ il | [ERIEaE] | fr | AR S | A RA |
[ EIN | MTHFR [ chrl: 11856378 | .665C>T | 4 ]
T €CT G CGGGAGT CGATTTCAT C

Figure 2. The patient’s genetic sequence
2. BEWMEEFT
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25. AT 53

ABEIE4E T BB AN MR 4EER, EIRME, WG, PR SE CREYT . B B — ek
BUAT, fRiE: 36.6°C, Rkid: 66 /4y, WP 17 R[4y, IR 135/83 mmHg, #ETEF], KRS AES)7E
gy, RWBRFE R, RSEEFLERER, JeR MR, HEOFR, MdEEF: WK RS, A
W1 5-%, RIBARNLA S Z%, SIS &R06 K& FRIEIR R sh E 2k, Romberg fiE(+). B3 RS0k A oM &
S VUMBRESC (+), RUMELIRAE(+). By BFERMiTe . & 20 MG, Sse. &mg, HE:
ks HEER, FiE: 05 MG, M. fH 1Kk, Mk O E&4HERB A, FiE: 1A, %
BHI W, Mk Ok WK, FlE: 5MG, M. ®H 3K, Ak Dik. @uCHHhEFrgka: v A H
B 0.5 mg B H P R

3. CHR

Gy BB S S AR F L R RIS L S SR AR L RS SR, RSy cbIC %) R R R I
5iE .
4. Wi

A5 55 DTG B S R H DO JRRRAS . XUBB PR A, A SRR S B BAs, 2 44 mT I DY e Lk 7 1
W, A NN -G, RBAANLTT 5 9, XUNTE S SRR IR XS A ERaE, Romberg E(+). &R
GBI R o VU S (+), XU B AL (+). FZEFRL A R B R 2 R LRI E, AT
Jii R . W15 e N B AR AS o Sl MRISZ 7 S B9 IR 958 (X S i (5 5, 5 8 A R As ik, sk
it MRA SR L o L [R)BRY e Joe 2 R s S i B v o DA b e i 68 RSB TV P ) B e 2 AR e e, S8 T
FLRTSCRRARIE MMA B8 T H L R B eh S8 R I, 75 563 I JRAR 0 2 55 5L DRV JS i 12 S e
7 cbIC AL H LI IR —RRIMAE . ASVRIRIE (9% 5] MRI 45 5 55 Wang %5 A\ #RE (986 & B chIC B MMA B
) MRI SR AH A, F AU RS 1 0 [X 57 {5 5 [6] 0 %57 % AT Re 2 F AR T REAS R AN S5 Mg i R X
=R E AT S, AT SR BRI A A T > o SRR, A R RO RS T L IR IR
KRB Z R T, FEIMEEIT A BROEE NP I, R MMA B2 F RS WA wia
I %o i A R IR TS A AR R R L N

LRATEA M RE S R A TR RS RBEEH, BRI AR DI RE R A8 XA 24 R 4t
ST E G R R, RSN T A SN SRR T Bk R R . MMA & — LAY
A RMELRLARN N, AT — RAIERME TR, iR 2 e R H I ZHE-CoA BE(MMUT) R AERAE, &9
RWFL14 1:50,000 [7]. MMUT RAESGIRKATIRIAE, FE=RRIGI(TCA-cycle) FIFFIREEACHT . JR
FAEI AN LR 3z T 1) SRl 52 B 4k R A, T 400 35 2R A4 PR P A 2 AR [8] . MMUT PR AR
29 5 A AL MMA 5 B 50%, 324 B4R 1 3L 300 Ff MMUT 8% 5845, Horf R 2 HONHE LR,
HERIH MMA [ 8 RIAAR[7]. SRR Z BB HE R, RADHREHINIEZ N EH T
I, BFF c.655A>T (p.Asn219Tyr), c.1106G>A (p.Arg369His), ¢.2080C>T (p.Arg694Trp) Al ¢.2150G>T
(p.Gly717Val) [9]. Hlilfca AL th T4l e 3 (R AR IR A ) 1) & F . s Bl 18 S KRB, FHAS 1A 280
R SE R B A G, AT A5 MCM [ ThRE, B B MMA. &% 70 BURT 734 cblA. cbIB. cbIC.
cblld. cbIF £ cblH 6 FHIFAY, mut. cblA. cbIB 1 cblH B R B A MMA, EIHFR NI E MMA; cbIC.
cbID F1 cbIF &k f W & I (R 284 2 It 2B PRAE, IR TT SR Pk Ay FR ik P 1R L 5 9F 7] 284 2 Jh 2 R PRE
(MMA-HC). MMA-HC /2 [E MMA 13 22257, 60%~80% 1+ [ MMA i3 m] & I [F1 7L 2 it & R JRRE
[10], HH chIC B hyw Wi[11].
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MMA (11l PRI 5 2 AR T 0, B TEAT (T AE R AT mT B I S M B PR [12] . HLERY L
MMA FERIH A AT IR SRS, FEA IR WESR R, AR IR 25 A s NE, AR #h A ThREE
b, BFEPTKIMER T GRFERE, 5™ ENBO RSB RAST:. BTG AR EERy . e
W REI R (MR AR B ) MZ5PaTT (FilkR . IR R), WmseEER, ek
T MMA B AT 2R[13] [14]. ST, BFTA S RAfa R A an AR AR, HILE1RYT T RIS
2 A BRI ACRE,  FoH B L A O R A RGUEIRGARIBERS . & I RE 3K & FhG . AR
FISZARFVIER R A& AF) A fIF 4549 (chronic kidney disease, CKD) [15] [16]. 7£—Tii%:E i BAFI#TE 72 51 (n = 30),
47% MMA B35 25Kk e CKD [17]; 55— BN R 22 HoC a7, CKD R 24 43% (n = 83) [13];
J5 2 [ f)— TSI 70 & B, CKD f 8895 %R 4 50% (n = 50) [18].

S BRI PR LA o6t TR 008 SR8 A R & A7 [F) 204 - JO B (Hey) S 5 104 v (0 S8, R0 R I =% R8s 114 ]
e, AT IR AR R A A RS U2 W A SN, &AW T TG T . 18id MRI S5 AR AT
M ThRE AR, AT AT PP MMA B IR B AR, Al e s Wi, S0 @ 12
ARG RIZE MMA SR AL ARHE, A B T HIWE, A — D4 s A vE R 1]
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