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[HE] BB BTG RE REEAT (ASD) LB 44 B, KT, b ASD B & 3L K 259697 1R AL B R 478
FiE WUERRIEETT ASD JLEEFNE X LS 89 A, I FH BEIR £y I FHA 30 B AR (ELISA ) T PR F 2579 — 12 ( Meth-
ylmalonic acid, MMA ) F I 75 4 4= 2 B, ¥z F #5465 e & & 1 11 ( Transcobalamin I, TCN2) (1 4, W J SNaPshot X
TCN2 2K 11801198 i sl i ATHE K 31 . Z55R ASD JLEMIMLIE4EAE R B, F TCN2 K[ (369.08+131.88) pmol/L, (1.56
£0.16) ng/mL ] K T X BB JL 38 [ (485.16+200.33) pmol/L, (1.71+0.17 ) ng/mL] (¢ {43 N -5.47,-5.92, P {14 <0.05) ,
ASD JLEE R H MMA K[ (758.97+106.96) ng/mL ] & X HRAL[ (693.66+121.72) ng/mL] (¢=3.94,P<0.05) ; TCN2 H: [
151801198 i s B A5 ASD A BB XU A DGR TE A 122 3 (P {E>0.05) , 5 LT TCN2 K RIR T4 22 =
M (F=1.16,P>0.05), & ASD JLEZAEZE B IEHZ  NAETT & ASD T A [ A I 35 37 T 1.,
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Case-control study of vitamin B,, and metabolite MMA and transporter TCN2 in children with ASD/Z0U Mingyang, LI
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Harbin Medical University, Harbin(150081), China

[Abstract] Objective To investigate the level of vitamin B, in children with autism spectrum disorder( ASD), and provide
a theoretical basis for early detection and drug treatment of ASD. Methods A total of 89 ASD cases and 89 matched controls were
collected. The levels of urinary methylmalonic acid (MMA) and serum vitamin B,,, Transcobalamin II ( TCN2) were determined by
enzyme-linked immunosorbent assay ( ELISA) . TCN2 gene rs1801198 was genotyped by SNaPshot. Results The serum levels of vi-
tamin B, and TCN2 in children with ASD [ (369.08+131.88) pmol/L, (1.56+0.16) ng/mL] were significantly lower than those in
the control group| (485.16+£200.33) pmol/L, (1.71+0.17) ng/mL](t=-5.47, -5.92, P<0.05). The level of MMA in urine of ASD
children [ (758.97+106.96) ng/mlL]| was significantly higher than that in the control group| (693.66+121.72) ng/ml| (¢=3.94, P<
0.05); The genetic polymorphism of rs1801198 locus was not associated with the risk of ASD(P>0.05), and there was no signifi-
cant correlation with serum TCN2 level( F=1.16, P>0.05). Conclusion ASD children are at a potential deficiency of vitamin B,,
and should strengthen their nutritional interventions while conducting ASD interventions.
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1.1.1 ASD 48 #83£2015 47 H—2018 4F 6 A TEMs
IRIEBERLR 22 JLBEAT Ry R vhoO F1 R e VA4S BRIk
FIREEUIZRN ASD JLEEIL 89 4 4Fik 3~ 12 % Py
(6.71£2.96) % , o B 3 78 4 (87.6%) , W 11 £
(12.4%) ; NI ASD JLEXZ i 2 24 &l @ L FERFR
K p R} s AR Bl LR S A B2 W, 455 4 36 [ ORS #l ge
FIZWIAGETT T 568 5 i) ( DSM-V) M JIBUAE 3% %
BERFIZWIRAE , [R]Bs  JH OIAUIE 12 W48 5 3 ( Autism
Diagnostic Observation Schedule, ADOS) SR 2
li‘ﬁlﬁﬁ?ﬁ%%{é}lTﬁﬁ( Autism Diagnostic Interview-Re-
vised, ADI-R)"™" =[G4l L% J1#E 3 (Wechsler Pre-
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school and Primary Scale of Intelligence, WPPSI-IV) "
5 R ILER J) 5 3% (Wechsler Intelligence Scale for
Children, WISC—1V) " JE47 4 B2 Wi, 76K 1fi 1 &
HIE AT IR F IR R, ABRIZLE ), HEBR I H (3 A4
A RA4EAZ A LE, ADOS &l i B
WS BLAAFARR 2L, 4 L RIA B S R
FUEB K500 4 DB # 0~3 04k 4 90374, <07
FORNZFH LR, 17" RN B, 27837 &
INTETERRA A S8 . 0l 4 NS0k . Y A B4
Bl Wk (R 1) AR/ A1E Ty (B 2~ 4) ; ZIHR
TR FRIBR S8R 0 (E B = 63 475 7 38 i ™ 5, ADI-R
PN E KR T H, FRE P FH S HAE
FH VB T3S R S 20 TS AT Ry A %0 A T
THEEJLEE Mt BTk, 1R EE 5 4 A4
WA B R GBS AHEES) ; BE 2T N,
RINEE R, MES R 8E,
1.1.2 sFman Field5 ASD JLEEATED AR 1 ¢ 1
DC TIN5 0 7 T2 b DX A &l LTl A o /2 v 58 BOGIE
R LA J T AL, HEBR PR 20K #h 259 B HoAth
BALTEGR , F4EIA h (6.68+2.92) % Hih B # 78
%(87.6%) , L 11 4 (12.4%) . PEFFAER 5 ASD
LN 2 TG F 2 (P EF>0.05) .

FI A AL /Y Aol W B N 35 25 28 1 R
4 P A RIEERR AR B2 St o
1.2 7
1.2.1 dgMARRE HESEEEERE ASD LX)
MRl LEE RS @ E Pk 3 mL, B4, & 30
min, 7E 4 CAREZ.CHLH 2 000 v/min Z.0 20 min
MEFEE 1.5 mL B.08 %, HSHA 2N
EDTA AR M55 R 4E ASD KXt R4 JLEEHTBELL 1 mL,
FHF $2 BUSE R 40 DNA, 76 3t 5 K I =2 A 45 77 78
-80 °C, LAk b )5 & Uit
1.2.2 RigMARSE  WHTHERIRE RE ASD K&
IR LR IRFEA I IE SRR i, 7F 4 CAK
HEEOHL 2 000 r/min #5000 10 min, B, -80 C
VKAR T DR AE 28 S B a5t DR | 1 1) HE IR 5 R 1 AN 2
5 mL#F,
1.2.3 44 % B,,,TCN2 #= MMA 4] >R JHEGEC %
P BRF 2 56 B K ( Enzyme Linked Immunosorbent As-
say, ELISA) gl % 40 1fil % TCN2 J2 JR & MMA )
Tt
1.2.4 TCN2 A B rs1801198 1% & % S pabml i
QIAamp genomic DNA kits (51106 ) i 7 & 2 A 23t
P2 DNA, R4 5% [ [ 37 A4 P14 R A5 B A0 ( Nation-
al Center for Biotechnology Information, NCBI) ¥ i |-
A 1 SNPs i 45 B 3 5l 4, TCN2
rs1801198 17 5 ( C776G ) fii F 22 5 4 {4 {4,
rs1801198 17 5.5 #) 5 5] F5° ~TGGCATTACAGGTGG-
GAAAGA -3, R5’ - GAAATCATGAGAGCATTCTGGAA

GG-3", )i Fl SNaPshot 75 H b7 0 5 () 2 25 PRGN
1.3 it & W SPSS 19.0 Gt -4 w4 i %k
PEEAT 0, R BT ¢ A5 0 AT 4= & B, , MMA
K TCN2 78 ASD KXt REALJLE R 225, WX &
5 1 W7 I PR U A % 5 45 & Hardy-Weinberg V£ , >R
FHZ&AF Logistic [F1EAE Y 73 B 6 5 TCN2 S84 K& A 5
FEI R AE ASD e xf BR4H JLEE Al 19 22 5%, Fr A A
PR AU B P<0.05 S AL X,

2 H#R
2.1 ASD L& WiiE4E42.8  ASD JLEZWIEALAH
KA BIE 1,

F 1 ASD JLEIGKFREBFMEITFSD (n=89)
LD I bk
MARi) 6.44x1.41 2~10
s E g 9.97+2.01 6~14
Va3l +4E 2 H B 16.40+2.91 11~23
2 H B 23.15+4.52 10~30
A 16.58+3.59 7~24
ZIRATH 6.73+2.32 0~12
RINEE S 3.92+1.18 0~5
INFKF (B 1Q) 51.65+19.14 34~107

22 WMILEL A FE B, , MMA & TCN2 K-F 49 £ 7+
ASD JLEMIME AR B, , TCN2 7KL F X 4L

# PRI MMA ZCE R TXF R4 (P {E19<0.05) . UL
#£2,
F2 ASDASMEBALLEE B,MMA K TCN2 KFLLE (7=+s)
y R B,/ MMA/ TCN2/
2H7E’JIJ }\ﬁz -1 -1
(pmol - L) (ng - mL™") (ng - mL™")
ASD 41 89 369.08+131.88 758.97+106.96  1.56+0.16
X} B 2H 89 485.16£200.33  693.66+£121.72  1.71+0.17
8 -5.47 3.94 -5.92
PiE <0.01 <0.01 <0.01
2.3 W4ILETCN2 ABE 2 AMM£F KX WG

FEREIS , T A FEARHST A Hardy-Weinberg ~F-fiif 1 ] ( P
>0.05) , Logistic [l HA A1 73 Hr 25 R 1 s, TCN2 & (]
rs1801198 {37 A 5V J PR FIEE R U 7E ASD JL 2 A1 Xt AR
ILENER G M SRR 2 A S
ASD 11 s AU AN A7AE I (P {E34>0.05) . W3R 3,

#x3 ASD AMMBAZSMERMENERIFRS G

) Eotve-Ai] SRR

G C GG GC CC
xR 104(58.4)  74(41.6) 31(348)  42(472)  16(18.0)
ASD 4 86(48.3)  92(51.7) 19(21.3)  48(53.9)  22(24.7)
ORfg 1.50 1.87 224
OR {8 95%CI 0.99~2.29 0.92~3.78  0.95~5.31
P 0.06 0.0 0.07

iE: () R AR L %

24 TCN2 A F % &M5 ik TCN2 K-F6g %5 Jf
Z3 T %, TCN2 £EH rs1801198 iz 5 3 A AU CC,
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CG,GG I3 TCN2 7KF-43 5124 (1.62+0.20) (1.63+
0.16) (1.67+0.19) ng/mL, ZF LG it 22 X (F =
1.16,P>0.05) .
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EAMRER, 4k R B, 52k & AR
AT ARBFR NI R & B, 5 ASD B
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PIAE 1) 0 07 A 22 W I R A ) 235 6 R 2 RIS TR
7RI A L
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SRAEIE W R 22 2 5 (H L Bl (148 ~ 738 pmol/L) N7,
HAL L MR BB SRR R TYEAE R B ER N
PRI SR A S8 e 5 5 | A %), S 30 e A T o ) A A R
B, Kt i B R R e R B, B AT
1), 55 4R B, 2 8 H TCN2 K f 1 i
J5 (4N MMA ) 5568 156 B FL D B A MR A, PR, AR
WFFEHE— X e R B, KR A0 = 4 MMA |
Az T TCN2 FZKSESEA T TR

WG K I, ASD JLEE JR I H MMA 7K 5 Xt
FaZ L, DN B ASD JL AR N 44 K B, YK
WAL TG Z RS . MMA 2 IR i i sz g 254X,
U R P AR A T Bk CoA An MR i, 44 K B,
YR TN % CoA 7% 57 il 17%) %l il T Ak R 6 P9 —
Pk CoA 75 M BEFAME CoA , 4 4E/E K B, Bt = I iX —
F A2 BN, S BT FE N BE CoA JM L MMA &
FRUIEIR N, S 28 PR AR 1, A R 5% 0E S8 PR Wi b
MMA /K- 5464 R B, /KR A 0 i A pR
W MMA ZKFERT DU PR e A K BBk

HerEFE B, TCN2 8 (456 A Be Al ok vl 9 B 4k
FUFH TGRS 1 2, X2 RE S0 R 44 £ B, DI REY
PR 19— 48451 Mitchell 261 B 5% 36 & BH,
TCN2 5 Z Tl 205 P o5 4776 Bk 35 10 G HK . ARAF 5
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2| TCN2 5 AR 18 v] BE -5 356 R A 3 OBk,
e TCN2 LB rs1801198 437 i #E 17 3L PR £ 28 1 11
Kol . TCN2 J:H rs1801198 v i R SR £ 11, 54k
AR B B A AR, A — LA ITIE
W %R AR 1 5 ASD HU KU T i A S B>
{HAHGEEE TR LTS SN 285 5 ASD [
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A AR A& B TCN2 & R 43041 5 1% TCN2 7K 3 ¢
BCPE, T BB S Fh T 28 A8 AL 45 1) S AR SRR IR, AN 55 1)
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o as Rl 7E A BR A AIF S AR A TCN2 1L 7 7K
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