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Subacute Combined Degeneration Associated with
Methylenetetrahydrofolate Reductase (MTHFR) C677T Polymorphism
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Subacute combined degeneration (SCD) is a metabolic disease caused by deficiency of vitamin B12. Rarely, it could be

associated with genetic problem. An old male presented with progressive both hands weakness. Laboratory study showed

deficiency of vitamin B12, but the cause was not clear. We performed a genetic study and methylenetetrahydrofolate

reductase (MTHFR) C677T homozygous polymorphism with 30% of normal enzyme activity was confirmed. This case

suggests SCD may occur in association with a genetic problem with MTHFR C677T polymorphism.

] Korean Neurol Assoc 39(4):359-361, 2021

Key Words: Subacute combined degeneration, Methylenetetrahydrofolate reductase, C677T polymorphism

o34 g AJ(subacute combined degeneration)>  H]E}II
B12 (cobalamin)?} §4+e] F5of osf WA= S A A
FRZlo g EAA O H4:0] EZ7) S (posterior column)d} 7}
27]'5(lateral column) A A 07 ZWsto] ofaukol .57k
Aok o 2 WIS el A48t offeh AT W
e 4 ol Aglolek! vjekl B12:2 v E5}E] 2(methylation
cycle)ol|l 4] methyl-tetrahydrofolateE: tetrahydrofolate™ FIZHA|
# 3R 2H }l(homocysteine) 9] SRS fste] wE|eH
(methionine)S AJAJel= o] A8-2 oh, E5H HEUEARCoA
(methylmalonyl-CoA)E <3414-CoA (Succinyl-COA)Z HEI5}
© e 282 ji o] WiEsle] o] ZAIFA7IA HE wiEe
2A4kCoA (methylmalonyl-COA)E HiZtE|ojof & wEW=AL
(methylmalonic acid)o] &ojA] Zo]X](myelin sheath)?] FoFd-S

Received July 9, 2021 Revised October 18, 2021
Accepted October 18, 2021

Address for correspondence: Bum Chun Suh, MD, PhD
Department of Neurology, Kangbuk Samsung Hospital,
Sungkyunkwan University School of Medicine, 29 Saemunan-ro,
Jongno-gu, Seoul 03181, Korea

Tel: +82-2-2001-1938  Fax: +82-2-2001-1938

E-mail: bumchun.seo@samsung.com

TS Ha, ol ¢ls) oA A o] whysA] Hick! dut
Ao me Qv 3(leum)o] A= QI AW HIERI BI2 &5~
o] &3t Qo g defA QAN Bl o] wEske]R
Tofsl= mao §A4 Ao Qs WARIt= Bav) 9L
2 o) o]#gt 55 91919l methylenetetrahydrofolate reduc-
tase (MTHFR) C677T 5343 Ho|S Zulsh ol AshHA
Uy ARIE Ak, oA wUfel] olet wE ST B
AE vt glol, & FEE Harskaat gk

o

i
=

ook

BIAl A7} 5 & N A4 o & 3 mhdos el
stlet. ALl AVRFAE Kt 4zollont, 4 ofshelol
Uil Aol 7R AS 3 4 9l Amgh S 104
A, el 4 Wk A ololol T gke giglon] Sus

=
T T s

han B |

N

J Korean Neurol Assoc Volume 39 No. 4, 2021 359



o
0
o
o
4
o
ro
5
=}
o
>
g
x
i3
]

Huto]2]~(human immunodeficiency virus, HIV) 24H% 52 7} o ThE 9Jx]o]| v A 0 & BloIE|Qlt). o] AJEEH QA
ol F31 xS Aeleck 7 AN TS 9154 Sled Aie) a7ink TRIslc v

T AurAjolA] FAIA 11 g/dL (normal range: 14-17), ERl B12 A9 o] F51ek olo] SIE|A] e AdeollAl, vids}
mean corpuscular volume (MCV) 118 fL (80-98)% Atf&oltA 3] 0| Toldl= MTHFR Ho|7} oA dghiA] vhae] 871

Y& (megaloblastic anemia) A7 X1, HEM] B12& 100 20lo] Frks A8 1#slo]? 271408 MTHFR C677T &4
pg/mL 1]7H263-858) 0 & 714, FARS 19.9 ng/mL (2-20)% AL, A} A (polymorphism) HANE: /\]6”’6]— E} o] AAoA BRI=

S A AH|Ql(homocysteine) 1} M| E'E-ZAHurine methylmalonic AAF g8 o] 30% ] =2 3454 (homozygote) S
acid)i Z¥Z¥ 165 umol/L (0-15), 152 mmol/mol creatinine (<3.6) 7HA AL 9)20] ERl1%|1al, MTHFR C677T 414} thaAlo] o
0@ psElo] Yt HaufED} HIV 828 7o) g8 Aelghage] wilo] dEo] ke AR st
e AL rid plasma regaindt HIY UG A 1l el el S ] Sl BI2E ngel)
HHARE 2401900t 9J5) H]ER B12 (cobalamin) 1,000 megg 25 F< tjl 13] L
W) e Selap] Slo) AE WA B Eel M SPAEIN 2% T, BAK 9 B MRC 4+ 502 A7t

Holl= oAl ezt A AL A 5] &5l = X

S A7 SRIE IO H(Fig. A, B), 25 A7 884/l T e FEOR IEESlon, 77t ol wo| IEHI,
A ARAS TE QWS SRS del A HAR BTaAI 84 A71o] Srelsielch ROIgAL Aol ule
V A3 (inverted V sign) A7A0] Eelx|QdckFig. C, D). T3t A7 7 B122 2,000 pg/mL oA}, SHA|AH|QI0] 13 umol/LE “JAr
HZAAL AdollA AR 2RSS o] 2lE ik Sk gl

A HojA| ekrte] Qoke I/Po]-oloJx]D]— AAE AR

oht ok DY

=

[

ShA= AU HlER BI2 S0} WL, SAH0R M| S
7158 AHels 248 Kol oyl o R Ago] Egc. n| £t
SRR PRI, A 0] A5 5 HEh BI2 A% gelo.
2 58] nejEks BASS Qoon, tget 44 Eat g 1) OFFAATNAE 22 ot HlFol} §), sie] BAlR gt

Figure. MRI shows high signal intensity on diffusion-weighted imaging (arrow) (A), and low signal intensity on ADC map (arrow) (B), in dorsal
column of upper cervical spinal. (C) Axial T2-weighted cervical MRI shows ‘Inverted V sign’ in posterior column of cervical spinal cord. (D)
Sagittal T2-weighted cervical MRI shows high signal intensity in dorsal column of C1-C6 cervical spinal cord. MRI; magnetic resonance imaging,
ADC; apparent diffusion coefficient.
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Methylenetetrahydrofolate Reductase (MTHFR) C677T #F K CFld o1t ol HsHH A

H[ER] B129] B0 2 WSk Zlow o A, HIE] B129]
B=o W E3]3]2(methylation cycle)ol| 523 J3k 7|2t
Tt o] MEe}e] 2 (methylation cycle)oll= IR BI2REE of
Uk gt & tE QRS WolE s ¥, 53] MTHFR a4
7} 98t 95k st WEsls] 204 methylene tetrahydro
folateE methyl tetrahydro folate® W28l += MTHFR f4+=
CO77T 714} tFg/dell ofal] thefet @A =s 77 ==d], CC
53 Al (homozygotes) Q! 73-%-oll= /4 B/, CT P4
H\(heterozygotes)Q1 7d--olli= 44| 60% S5, TT S HTA
2l Aol e 30% =S 7HAIH, sollAls faxR
o] ulgo] Z+z} 38%, 48%, 14% Awg BFCE™ o
o] Wol= vEale]Re] BT AR AT HAIAHIES:
Wk 4= Qs Alo® dejA Qlo] kAo g AR dv
QN AES ffal HARHAl SRR, AypAomE Ao
B[S ofyel, HolH o] Foks flsko] ol et
WAL do 4 girky Bugd
2 SElolA 2Rk AW ulEkd B12 s BRI
Hole slolwx] oktrt. I8yt MTHFR C677T 37214

TT F3 M Hol7} ZRIE QUL o Aghd
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¥
O

[o
(o]
o m?l‘ '

%mﬁm
5 E A
mgﬁ
109‘

N
=~

oflt d

ot

f;@“

e

-

d
-

o
b = S (S 1

rir

o] 30% FAE 7Rl TT S3URAF ok aghas 24
% aglo]

A
of Fagt a4 g9t A0 Wk vl 44
hollle Etstal d1go] EojAfol ol dleidel ¥

© 2R ofle 7P B A SRS Kol TT %’?‘é A

&= PARE R} At ohy7] wiel, b

oﬁ
L
u)
>
I
o

o ool = Gli= A Aol ok A o] s
W), el HUA Hiablsol EefA7] EH—F&E TS
1g7] wEell, Wl AR b At el St HA
Qolo] Felw]x] ok=r}H 71 °

MTHFR C677T SAR} thaAAAE Al3s] 2 2 :
HEsks] 2ol A MTHFR Wl B12t= 27 thE 2goflA]

AH8-5 sk, o] Ioll T QA mE Al 715S s Rtk

L }

2 Al 715 s HH vEakelee] 2t vl d

A2

A vjEll BI2E BFeia= 20|

|4

\:1
4 0 U9I0R G717 Mol Telslol
% o

Bfalet o] B} HolA) Hi v, ¥ QIx

ec]
=
Aole. 127] ujito] §74 elow Slsk MTHFR 2
AEe deA glom,

N

Sl BlER BI2 H3Nto R oJaFAel Take Sl 4= I3l

u}.

EC
e

Jg

202, olFAAg Al SAEE T 1 U]
—a} ] rchel, MTHFR §02) wolo} of4aizhas wam
ATAE $25] Tefste], MTHFR C677T 204 th34

_l

1

AF‘% ol Zlo] Akt Amel mfol E 4 ATk

—_

REFERENCES

. Schwendimann RN. Metabolic and toxic myelopathies. Continuum

(Minneap Minn) 2018;24:427-440.

Zhang X, Hou C, Liu P, Chen L, Liu Y, Tang P, et al
Methylenetetrahydrofolate reductase (MTHFR) C677T polymorphism
and subacute combined degeneration: revealing a genetic predisposition.
Front. Neurol 2019;9:1162.

Al-Batayneh KM, Zoubi MSA, Shehab M, Al-Trad B, Bodoor K,
Khateeb WA, et al. Association between MTHFR 677C>T poly-
morphism and vitamin b12 deficiency: a case-control study. ] Med
Biochem 2018;37:141-147.

Liew SC, Gupta ED. Methylenetetrahydrofolate reductase (MTHFR)
C677T polymorphism: epidemiology, metabolism and the associated
diseases. Eur ] Med Genet 2015;58:1-10.

Choi BO, Kim HJ, Cho HJ, Kim JY, Kim SH, Lee JH, et al. Association
between MTHFR C677T polymorphism and ischemic stroke. J
Korean Neurol Assoc 2005;23:607-613.

Schiff M, Benoist JE, Tilea B, Royer N, Giraudier S, Ogier de Baulny H.
Isolated remethylation disorders: do our treatments benefit patients? J
Inherit Metab Dis 2011;34:137-145.

J Korean Neurol Assoc Volume 39 No. 4, 2021 361



