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B OE:. BH BHITIUMAERE R ASD) L E 25-(OH) D FI4E A % B12 /K F K 5 505 1% B F (4 26, ok
ASD Wy TB; KA 7 SRRk U . Ak [BIBIMEM AT 2019 4E 6 A —2021 4F 6 H TR — AR E B iE 9 ASD L
F 100 il 1 b WLEE 2H . Bl HIL 06 BOFE AR B 44 46 1) e B L & 100 91 o it B . b 4 9 48 s LML TE 25-COHD DL #2436 B12 K
L Gt WA R L R BRI AE R D R4 A R B2 b A A KOF 25 5 AR (ROC) il 8 43 17 5 48 L I3 25-COHD
D 4EtE 2 B12 K E2 5, {fi ] Spearman A7 P43 9T 1L 25-(OHD D 44 & B12 K EAS b 5 ASD ™ & FL B 19 40 5 1
#R OWEHEILNE 25-(OH D A F BI2 K RILR B BB AR D R4 F Bl2 4 m R T X BH =
9.230.7.163.y" =16. 647,23. 894 ,11. 524 4. 760, P<C0. 05) . IfiL§ 25-(OH) D 43K B12 /K F 1 H A& HU 374 ASD #)
Bl (AUC=0. 816.,0. 761, P<C0.05), M B ILM T 25-(OH) D 44 & B12 K ¥ @ FEEH (P<<0.05), &
Spearman A M4BT ASD HULJE N ™ T 2 B 5 113 25-(OH) D, 4k 4 2 B12 7K fiu # 06 (r, = — 0. 328, — 0. 301, P<<
0.05), it ASD JLEALEME 25-(OH) D 4e4: K B12 H %, 8L KB R 224 4E 3R D K B12 b 8 K F 5 ASD &%
FAE—EKR. ASD BILK AR MR 44 K D 5 B12 W HEXS ASD B IR H — AR .
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Correlation of serum 25-(OH)D and vitamin B12 levels with

severity of autism spectrum disorder in children
HUANG Tianran, LIU Shurao,ZHANG Yanting, CEN Liting, LU Yanzhen
The First People’s Hospital of Zhaoging s Zhaoging s Guangdong 526000 ,China

Abstract: Objective To explore the levels of serum 25-(OH) D and vitamin B12 in children with autism spectrum
disorders (ASD) and their correlation with disease characteristics,in order to provide a scientific basis for the prevention and
treatment of ASD. Methods A total of 100 children with ASD treated in the First People's Hospital of Zhaoqing from
June 2019 and June 2021 were retrospectively analyzed,and were selected as observation group. Another 100 healthy children
who came to the hospital for physical examination were randomly enrolled as control group. The levels of serum 25-COH)D
and vitamin B12 of the children in two groups were compared,and the differences in supplementation rates of vitamin D and
vitamin B12 during childhood and maternal pregnancy were statistically analyzed. Receiver operating characteristic (ROC)
curve was used to analyze the differences in levels of serum 25-COH)D and vitamin B12 of children in both groups. Spearman
correlation analysis was adopted to explore the correlation between changes of levels of serum 25-(OH) D and vitamin B12
and severity of ASD. Results The levels of serum 25-(OH)D and vitamin B12 of children, the supplementation rates of
vitamin D and vitamin B12 of children and mothers in the observation group were significantly lower than those in control
group (1=9.230,7. 163, y* =16.647,23.894,11.524,4. 760, P<C0.05). The levels of serum 25-(OH)D and vitamin B12
had the value of predicting and evaluating ASD (AUC=10.816,0. 761, P<(0.05). The levels of serum 25-COH) D and
vitamin B12 of children with mild-to-moderate ASD were higher than those with severe ASD (P <C0.05) . Spearman
correlation analysis found that the severity of ASD children was negatively correlated with levels of serum 25-COH)D and
vitamin B12 (r,=—0.328,—0.301,P<C0.05). Conclusions Children with ASD have abnormal serum 25-COH) D and
vitamin B12. The supplementation rates of vitamin D and vitamin B12 during childhood and maternal pregnancy are related to
the incidence of ASD. Vitamin D and B12 supplementation during pregnancy may have a certain effect on preventing the
treating of ASD in children.
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PN G 1% 2 & 5 Cautism spectrum disorders,
ASD) J& —Fh il 28 & Wi MR o &0 R AR AL 6
FEAE VR AT O T Y T R L 22 T 2R 4 L
Y. HRTAESE 2 B . ASD 4 & G Al e 3k R
WEE N R AL FAE A 5 80 B T e —F L X AR
ILFRE AL i K™, ASD L5 IEH
JLEA L AR TE 2 W) A S Bk 51 L 3E 2 AT o 20 A Y 1)
X — [ L E R KRR K m . A0
FEAE S, ASD &L IR & 2 5 5 5 3O E 5 R bk
Z L AR T RILK S K RekE™ . 25-(OH)D
TSN EEZY R, SHERERE
FETE % YR R K7l = 7T /3 30 ASD & 951,
A B 5% K B AT R 300 A B A 4k 2 R AT 3 n i L
ASD &9k M. A SCE FE 4 58 ASD JL# i 7
25-(OH)D Fn4 A= R B12 7K K H 5055 15 R AE 19 A1
Kb, BT .

1 WHRMFTE

L1 =% SRHATmIBME o #r . B B 2019 4F 6 A —
2021 4F 6 H FEERT 4 — NRE B R 9 ASD JL
B 100 B AF Sy W5 20 o Bl AL 8 BUAE A B 1A A fr £t B
JLEE 100 B % A, WA 55 67 ], £ 33 4], °F-
WAL R (5. 48 1. 13) % s X HRZH 53 62 4], 4 38
SRR (5. 67+ 1.06) % . WAL L3 — i
IRGERH L 22 S W RS B L (P>0.05) . B A
AL . AHIESE 42 LS N R A 0T 8 o A B
¥R ZE 51 4 T4 (2020 25 AOD1 5).,

L2 Atz DFSORMEBIZE S5+
WY 5 R (Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition, DSM-5) #1 #4 ASD
BWIRRHES 5 2 AR <14 B FH DHIZE D B IL
W N FE 53 A R & . AS B 5 B 0 b /R S R A
H Ve g REXS MR LB K AT LA A 8N R B OE
B EIRIRE SRR TR T AL B AR R A7

L3 HemArog  DIRRBORHEEH :2) 45 I G
e B R M ™ T ) BB B A 5 3) AF AE Sk B AR s
B KA S 5 4) G I R MR SR S #5) F
JIBERG 0 0 B A 5 6) A TR SR IR E

1.4 gt = EARE & F L= IO AE PF
% 5t 2 (Childhood Autism Rating Scale, CARS)'?
WAL UL S 20 B LR IE M AR B, CARS Wi 15 2%
Ho BT HS M 1 ~4 530355, 40 Bobs R os %
JLE R B E . A BFSE DL 30~36 43 i 4 b AR
JLSBL 37~60 73 N HE B H L.

L5 MEIEAR SRR H = W H ki 4mL,

KL H: CL-20001 42 [ 8h 1k 2% & 6 5 2 1 B AUk
WL yE 25-COH) D, 5% ] SNIBE-MAGLUMI % %)
4 [ b RO S 4 B AR I 4k A2 R B12 JKOF,
Gt A L E KRR MR R D A &R Bl2
A FEFIK- 22 5Ll 22 FRE (ROC) Hif 28 4 Bt
PI2H 2238 % G 25-COHD D 4k 4= % B12 K V19 56
. WBEDE CEEEILNE 25-(OHD. 44 %
B12 7K 22 5 Af ] Spearman AH )E 23 F 5 1ML
25-(OHDD. 44 % B12 K445 ASD ™5 2
(9 AH G

1.6 sitFxEx RS #8F SPSS 19. 0 X%f
AR VAT /AT A B i A R D KA R B12 #h R E
BLLLIIEL (o) Fom W BEAT o K23 1LY 25-COHD D,
itk K B12 KFLL o +5 Fon, 4l a) LR ¢ ks
5. ROC il £ 43 M W6 41 %7 103 1l 7 25-(OHD
D. A% Bl2 B IL R BRI A 2 D K4 %
B12 #hFEH K- B C K Ll H] Spearman A 0Pk 1L 7
25-(OH)D. 4k4E & B12 /K248 46 5 ASD ™ 5 2
MIFHCHE . P<<0.05 IZERAGRITHE L.

2 # R

2.1 WMERMLBAMF 25-(OH)D, % 4 % Bl2
vhdx A LMY 25-(OH) D, 4k 4 2 B12 /K
SE[(29. 034 5. 56) ng/ml., (356. 29+ 62. 74) pmol/L]
PIEF X R 41 [ (36. 36 5. 67) ng/mL. (431. 23 +
83.72) pmol/L ], 22 R A1 G it % & X (1 = 9. 230,
7.163,P<<0.05),

2.2 BILAFHEZBYAEED A %A £ BI24AA

Frbsx WA R IL AR MY R D Yt
# Bl12 A R IR F XL (P<C0.05), W 1,

F 1 WEAGXIEAILE L EEMgEAEZE D
Ko i & B12 #hFRE LA (], 20D
Tab. 1 Comparison of supplementation rates of vitamin D and
vitamin B12 during childhood and maternal pregnancy

between observation group and control group (n, %)

£ BSR4
o g HAERD gAFR B2 giARED 4k Bl2
TR IR TR [
WEEH 100 22(22.00)  24(24.00)  59(59.00) 64(64.00)
XFHEZH 100 54(54.00) 58(58.00) 81(81.00) 78(78.00)
Pl ! 16. 647 23. 894 11.524 4. 760
P1H <20. 001 <20. 001 <20. 001 0.029

2.3 ASD 5 f % 25-(OH)D &K F . 4 4 & Bl2 Xk
T BILREFEZ LA F D A EA K BI2 AR £
KIFwgEZE M 25-(OH)D. 44 2 B12 KEH
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Hag Wl A ASD B fir {5 (AUC=0. 816.,0. 761,

P<0.05), WFE2.F 1,

F 2 ASD 51 25-(OH)D. 44 % B12 K FEMI X £
Tab. 2 Relationship between ASD and levels of serum 25-(OH)D and vitamin B12

b T AR TR I 55 AUC

95%CI

B () R (0 P Y

25-(OH)D 34. 98 0. 816
Y % B12 372. 14 0.761

0.756~0. 867
0.696~0. 819 78. 00 66. 00

64. 00 90. 00 <20. 05
0. 05

1.0 -
0.8 et

=2 0.6 J
# ;
% -
0.4] | ==Y/ #B12
IfLiE25(0H)D

0.2

0.0°
02 04 06 08 1.0

1= 57 B
B 1 ASD 5 25-(OH)D. 44 % B12 KF ROC [k &
Fig. 1 ROC curves of ASD.serum 25-(OH)D and vitamin B12

2.4 FRREBESERE ASD &)L iF 25-(OH)D,
% F Bl2 i B EAEBILME 25-(OH)D,
ek R B12 K4 %) K (30. 42 + 4. 66) ng/mlL,
(370. 68458. 01)pmol /L 4 T 5 F 4H 1Y (26. 67+
6. 21)ng/mL . (331. 79 £ 63. 63) pmol/L (s =4. 830,
4.517,P<0.05),

2.5 ASD &)L iF 25-(OH) D, % % % Bl2 #»
CARS Foat9Aax o4 4 Spearman #HKPE530H7,
ASD U E ™ E R E 5 g 25-(OHD D 4i4E R
B12 7K 17 A 6 (r, = —0. 328, —0. 301, P<C0. 01),

SI 5 I

ASD J&—Fl Z2 8 g5 T 22 & )L it 3 09 e 7 Y
P B WA o SRR A I AE B A L R L
RN AE W B A | 2 B A AT R L 2% BB Ak
A B E IR M JEIRYT ASD ik, 2 I
IE FAAT R 43 A1 45 D7 0k 7 00 LA O IR B fik FH 245 4
Xt gL B R R R AN R0 AT IR YT . I ARk, ASD
BILR R R BB A Z T L, R &R K
NI T T, (R R i R 5% 4 BB ASD g A
K gl - B A A ASD J& iy 4% G g 2k
R AT R R AEH W MUK E =R
2 A 45 T R BB R A 2 2] BRI R R R A A
P2 KT B AT REAETE — EBE R L ASD (LA AE
149 98 SR P38 2k 8] 452 g T e A% T 2 HE AT O IO 1Y
AR ERETE . BRI AE £ B0 ASD LK R
Yk % D 4 E B12 B R ARG ASD H

L BB 25 20 300 () 6 ol A A 35 0D 7018 DL A0 A 2 BT 5 1R
7% ASD LAY 4 A= 2 #b e 0% B0 S B ASD (1) 7] G
it

3.1 ASD &L 25-(OH)D, % 4 % Bl2 &
T EFILE  25-(OH)D 244 R D fEARHN I
FEAEAEIE A IR 2 HH R SO pLR 4 A= 2 D ok
XA SR AR A i L2 ol T VR S
Yifrsom, EAME R W] 7R 420 2L, 4 )L
#hIELEAF D ATREA B FREAL ASD AR, 4
AR B12 AR 2R i W Ak B A Al o A2
B — > Wb 2508 Bl R - A7 6 B e 3R 8 R B e R
PR AEAETE 2 H KSR 2 T 38 im 3% 1 K A A 37 4
KA X . R PBFSE R . ASD LR (0 I3 4E 2k K
B12 7K 5 3% T B B 5 L 15 ™ A B AR O,
AWFFE T ASD BILIME 25-(OH)D. 4k 4 % B12 /K
PR LA R AT RE S R A R AHOC . D ASD &L
W 38 A7 E B R 2 i AR B E AT N S BUR
JUMELL VIR B (e A AR STt Ab 52 25-COHD D, 4k
AZ Bl12:2) i T ASD B ILWAT Ry 28 LK B
[i) Ji Rk = IR PR AT R R 3 25-COHD D KB
fik. AN K. ASD BILYS IE# JLE A . £ 76
M3 25-(OHD D 4 2 B12 /KT BEALN S AR 58
R 525,

3.2 ASD BIILAFFFHMAEAZT D A %4 % Bl2
AN F B NP Z iR B IL Bk R 2 4 R
D K42 Bl2 #h e R AL S5 ROk B . ASD LA
[FIEHI4E2E R D M di A 3 B12 fh s R B, 52
JRA A ES AR A 5 1D ASD L Z0 b ) 1 &
TR REAEAR D KA R BL2 K55 HHTF
PR BOWAT 8 Al AR L TR 4 A2 4 A E Ab
A 2O RERE WA D R4 Bl12 K=
AIRES G LI IEH KB A S8 ASD KA. I
HIA AIF SR 32 B 55 22 W 4 1f R B = 7T 58 580 ASD
e N AR B GE AR UE T X — WS . 55 — i, ROC
AR ER LG 25-(OH) D F4E4: % B12 K F
XF ASD B & A=A — 7 i W0 AE A . Bl B AR B 2R 2
W T AE R D i A 2 B12 #h X WiB ASD k&
A —ERUR
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3.3 ASD BILsmtk = &4 E 5 £ 25-(OH)D e
%A Z Bl2 RFEHME ARG RER. P
FEAHILIME 25-COHD D 4k K B12 K EX & T
TR HE I SR AT e S R v B 4 ASD BB LBk
B OHENZIRIT A REE R BEERIILEAR
W) ZREEZ R, A B 25-(OH) D,
e 3R Bl2 K2R, AN R, 7522 W]
Lo A L A B, KA B2 B R EMERKKF
FLMEEEWY MERZRZ T RBEEFT DR
KW % 5 ma, JF i fm & ASD &L E R, &
Spearman X  43 #7 . ASD /B LAK1E - HEE 5
M35 25-COH) D 44 % B12 K Ff Al ¢, i8] ASD
BILFE R IE 45 A B &9 ) 8, nl fg 5 5
25-(OH)D. 4k 4= % Bl12 = . W B2 %20 5 98 IR iF
52, ASD LR 1 ™ AR E 5 484 R BL2 K AH
K AR SR — 8, Wit %X ASD B ILi 1T
25-(OH)D 4k % B12 JK-F Wi, $2 7+ ASD L
25-(OH)D. 4/ % B12 /KPR g W R 2 A —
TERR

Zi B Rk ASD n] 3 EUE JLITE 25-(OH) D, 4k
A2 B12 BRAL, 2 B L4EE R D K4 E R B12 £b
FoR, A op Wi R D K 4EA R BI2 b 78 6 X
ASD kA — & 520, ASD 8L ™ 5 7 5 i
W 25-(OH)D. 4k 4= 2 B12 K FAH %, ASD &L 7T
S {4k A= 22 4b 3 500 2E AT 5l B VAR T BT 1 R R
TR IR L AR E S, U X ASD BLE 5
AR B ATk % . AR AR ZALET BT
Brpun RS BROLE B A R BRI L A R G N
b SRS AT 22 O AR, DU T 25 S Rl 2E
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