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HE . BR Rt =k ma 4 4 Z B12 st )U RS 5T fh B ey LB AR5 47 28 & B (EEG)
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89 Ve R TAL, 4208 97 7 R A TR A W) (B2 =% 87 ) AR S 424) (32 3L =R TR S AT BI2WEIT ). 4
#5288 )L I7 AT UG 69 i B (EEG)S 9 .0 % \au kB ok wd ARt o & R F RILEH /1 Z A (WISC-CR) ¥
1 BILVIAFn T i, BL3E 4T E 453 (FIQ) (T EH 354 (VIQ) ARIEH A #5 2 (PIQ) ; (AR B 2L £ )L 57 A7
G 8 BB AR [ A AR (Asp) VAR (Glu) L H R (Gly) ], o iF K BT 3847 [ & mpei-F —6(1L—6) .
Gt -E 1B (IL—1B) I IR A F—a(TNF-a) ], AR B F B R B, R BRAMBHFIGE 0K
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Effects of lamotrigine combined with vitamin B12 on amino acid
metabolism and electroencephalogram in children with cerebral
palsy complicated by epilepsy*

Zhou Zhi-yu, Sun Ying-hong, Wei Wei, Lu Hong-yan
(Department of Pediatrics, Affiliated Hospital of Jiangsu University, Zhenjiang, Jiangsu 212001, China)

Abstract: Objective To investigate the effects of lamotrigine combined with vitamin B12 on amino acid
metabolism and electroencephalogram (EEG) parameters in children with cerebral palsy complicated by epilepsy.
Methods A total of 83 children with cerebral palsy and epilepsy were retrospectively enrolled and divided into a
control group (lamotrigine treatment, n = 41) and a combination group (lamotrigine combined with vitamin B12
treatment, n = 42). EEG parameters (relative power of 9, 6, o, and f waves), cognitive function (assessed using the
Wechsler Intelligence Scale for Children-Chinese Revised, WISC-CR, including full-scale intelligence quotient
[FIQ], verbal intelligence quotient [VIQ], and performance intelligence quotient [PIQ] ), amino acid metabolism
indices (aspartic acid [Asp], glutamic acid [Glu], glycine [Gly] ), serum inflammatory cytokines (IL-6, IL-1p3, TNF-
a), and incidence of adverse reactions were analyzed before and after treatment. Results The combination group

demonstrated significantly greater reductions in 6 wave activity compared to the control group (P < 0.05). More
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pronounced improvements were observed in full-scale 1Q (FIQ), verbal 1Q (VIQ), and performance 1Q (PIQ) scores

in the combination group versus controls (P < 0.05). Significant between-group differences were noted in the

changes of aspartic acid (Asp), glutamic acid (Glu), and glycine (Gly) levels (P < 0.05). The combination group

showed greater reductions in IL-6, IL-1f, and TNF-a levels than the control group (P < 0.05). No statistically

significant difference was found in total adverse event incidence between groups (P > 0.05). Conclusion The

combination of lamotrigine and vitamin B12 effectively improves amino acid metabolic balance, reduces

inflammatory cytokine levels, and enhances cognitive function in children with cerebral palsy complicated by

epilepsy.

Keywords: cerebral palsy in children; epilepsy; lamotrigine; vitamin B12; amino acid metabolism indices;

electroencephalogram
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i e S8 LA 22 P L SR AU 2 R I AR O 2 —
R A AR 35% ~ 62% o I S — Bl LS B
P2 TC S W O O R IE R R RGO
AT ) B 45 0, BEL RS AR L RSN N S iz 3l D g
KH L DT B A T R R A kR
AE, g FB LR RE A ok 0 35 T i o 1 e
I B4 5 s AL 18 R 5€ 4 WA, ) RE WY L 3t A% |
R R M2 e = AL A 2 07 |, A o
55 48 th, K& A R (aspartic acid, Asp) Fll 4% & iR
( Glutamic acid, Glu) 1 Sy 352 2L ) X% 73 PR 48380 T,
22 5 PR 4 8 b A 388 O A b 22 T BB A AR 5
R (Glycine, Gly ) JUJ Ja& ~F 0 i 14 1 22 388 ot , 16~ 4
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SBLH, dEHE 1R SRR 1Y - X T 28 0 % Ay -
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(Electroencephalogram, EEG ) J& V-l 3% i 15 ah 5 W
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BE S WOFRBOTAG S T OGRS . HEAE R
B12 FLA Hr A Ak 5 0 R e, T I 245 ) 97 5 —
I T o R G MR T R 7 A o S o H R
HIFPES . Sh PR E 5T SR W], B fd 7 5 =
W 5 4E 25 2R B2 E % b [ 400 ) 0 & A L 1R AL
IO7 8 B 9 HE J B, JF BB AT e R B S M 2 A
PO R B, A B BB PETE T RGAR T 5L
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o] Joi P 43 B 2022 4F- 4 H —2023 4F 10 A {19 K
= W B2 BE R T 1 83 491 ik e A I A8 L I IR
ek, ARG TT 7 SO [F] 43k B 41 1) (5L =
WEIGIT ) RV A L 42 1) (7 55 = WRHE A F 4 A &R
BI2IRYT ) o 9 AR UE : OFF G i e o o 2 8 0
i 12 W 5 iR 9T T AR B A G2 Wi R Y @12
W J5 o 4 A2 i A BT R IR YT s @FE IR 3 ~ 12 %
@ LR TT B0 0 A AF R 22 W H o HEBR
B : O XA B 58 25 ) 2o i ; @ HoA7 7™ F I B T g
AN B I g R G A B IR G s B
LA A S 2o B 259 s @ JC A & 1R 97 B U
o AHEIE KA B B B 2R A0 PR 2 G145 1Y) HF A RIL
7E (No : KY2024K1017 ) . X B8 20 5 B¢ A 41 19 1 53+
B A AR VR R VRO LA, 28 ) R
R TGHIFE X (P>0.05). WFEI1,

1.1

F1 WAEBIL—EARILE

i B (8, (A, R AR

n — — —

1 X+5) X+5) (I, x+5)

WA 42 2220 5.18=+1.46  9.36+2.09 273 +£0.76
YRAZH 41 23/18 5.75+1.39 10.04+2.16 3.02+0.82
X/ 18 0.115 1.937 1.467 1.633
P{E 0.734 0.056 0.146 0.106
1.2 Fik

X HRZH 25 7 $r B8 = WRIR T [ 8 22 2 L v (R
FBRS A 25 4EF 120130026, HLHS - 50 mgl. TEIA
SRR B B, # BB LA TR T3, 457 0.15 me/
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(kg=d), 1R/, %L IR 2 J& 5 bt fe BOF 49031 Ud
)t T 2 0.3 mg/(kg-d) , B2 3k B F AP RL .
— B L R B R A SRR R O 1 ~ 5 me/
(kg-d) JrfEEIF6 4 H .

A AL 7E I SE Al 1A T 442 28 B12 (1L vy
= 825 A FR2S | I 245 o 5 H14023321, A% -

25 pg) . A W 15 pgd, 1WA, I R 5 0 R 41
R,

1.3 MBI

131 EEGAAHE IAIFHIR , RAEER 10-

20 R GEJHCE B, 0 I 30 min, B LAE T2 ER
T BUIRZS R, £ FH Nihon Kohden EEG-1200C i Hi, %]
ACCH AL Tl #k X 2o vk ) R S 88, 3 8 3
0P o B AH XS DA

132 kg Fde fITEIE RS IRLER )
i (P EAE T B ) (Wechsler Intelligence Scale for
Children—Chinese Revised, WISC—CR ) ™%} £ JL I\ 413
REHEATPPA o 2 3R 32 AL IE 42 T 77 48 $ (full-
scale intelligence quotient, FIQ) BB R
(verbal intelligence quotient, VIQ) Fl BAE R 148 L
(performance intelligence quotient, PI1Q) . FIQ 3& T Jif
A T IR LR A TR RO AGA R K
VIQ F ZPF AL 1 B AL RS VRORIE SR
TERH DG RE 1 5 PIQ WU B 5[] W ok Ak B | 11 E 4
PR P P B4R A AR AR S p0 R I, T L
Y S PR A S s R HE PR RE ) .

133 AREBARHIEAS  WRITETE BT — Wk
MAE R AR RAE B ILINTR 7, BEA & W REDLIE R
IR B0 T W, R A8 I B35 vk (AU AR AL
AB Sciex Triple Quad™ 5500, 3¢ [ AB Sciex 2% # 4E
PRI Asp L Gl Gly 7K F-, iy 6 5 I B2~ 46 36
B 5€ 1o A

134 g FERTHEAF JRITEE . RERIL
B K 0fi 3 mL, 3000 t/min B0 6 min, B[ 3
W, TE-20 C R ORFFIFAG o R IR f 282 W Pt
E =T E 4 A E -6 (Interleukin—6, 11-6) | [ 41
Jits £~ % -1B (Interleukin-1B, TL-18) . i %8 3K %€ A
F — a (tumor necrosis factor—alpha, TNF- o) K, i
| & ¥ B 3% FE R&D Systems 2 6 (A5 .
Quantikine ELISA kits, IL-6: D6050, IL-13: DLB50,
TNF-a: DTAOOD ) .

135 ARAE  GEIHIF A4 R LARER i E |
AN 075 A N S VA e o
1.4 Hit=FiE

BOUE A3 BT S FH SPSS 27.0 8- 8 o 50 k)
ARG R L 35 2% (%) Feom , LB xR 56 5 3 f o)
DAIEL + b2 (xxs) Fm W K. P<
0.05 WESFAHGIT¥E L.

2 #R

FZHE LK EEG BB IR L&
PIAL BB LIR YT AT S U L 0 U L o U RN B U EL AR,
Zok g, ZF IR FE X (P>0.05) . W4 E
JLIBIFIE S U ca A B LA, & 1K 00, 22 7 38
TG L (P>0.05) s 4L LIRYT A 0 U L
B, AR, ZR AR FE X (P<0.05), BG4
BITIE 0 YA T X R4 . X B4R IT I 5IEIT R
0 Uk LR, ek B, 22 A Ge it oE L (1 =4.297,
P =0.000) ; BR G HIRITHT 5IRYT G 0 I L E, &8 o har
5, 290 G F = L (1 =11.768, P =0.000) ; {G T
Jo WA 0 B YRR . PR LIRYT RIS 0 U Y 22
L, 2 i, 22 A G it L (P <0.05) ; Bk
GHIRIT R 0 W ZE X TR, Wk 2,
2.2 WARILHIAMIIEELLE

Wi 2H 8 LR T R FIQ . VIQ A PIQ ML %8, 4 t K
5, 2R TEsE B X (P>0.05). M4 EILA
J7J5 FIQ . VIQ A1 PIQ L #%, & 1/ 56, 22 R A GZit
R (P <0.05) ;B A 4R YT A FIQ . VIQ Al PIQ ¥
i T HRZH o X R VA T T 5 IR 9T S FIQ L VIQ Al
P, Z 1 KE, ZR¥IA%ITFEXL (1=
5.932.6.085.5.652, 1 P =0.000) ; Bt & 4697 AT 5
IRIT A FIQ \VIQ AT PIQ Hh i, & K 50, 22 # A 4t
PF2f B X (1 =26.174 19711, 18.564 , ¥ P =0.000) ;
TRIT JE P4 FIQ L VIQ FI PIQ ¥ TH i . W 2H 5B LA
J7HTJE FIQ . VIQ FI PIQ [ 2 L4, & 1/ 56, 22 57
YA G it 2478 X (P <0.05) ; B4 4R 97 R e FIQ |
VIQ FIPIQ Y ZE{H Y R T XS RAH . W& 3,
2.3 WAHRBILNIEBRRGHERILER

P BB LR T HT Asp . Glu Fl Gly LL#¢, 28 1 K
5, 2R HEI % E X (P>0.05) . MU HILA
J7 5 Asp . Glu Fl Gly Fb 3%, & 1 Ka B, 22 ¥ A 48t
(P <0.05) ; BEA IR YT 5 Asp Al Glu K T %t

2.1
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®2 FWAHBILBTHIREEG BSRBRINELE (r+s)

A 2H 42 11.02+1.24 11.16 £ 1.31 0.10 £ 0.07 21.26 £2.99 17.19 £2.26 4.07 = 1.06
papiisE) 41 11.06 +1.29 11.13 £ 1.07 0.09 +0.06 21.30 £3.06 19.33 £2.95 1.97 £0.45
t1H 0.144 0.114 0.686 0.060 3.715 10.617
PfH 0.886 0.909 0.495 0.952 0.000 0.000

BAH 30.28 +4.22 29.60 = 4.01 0.30+0.20
R ZH 30.35+4.26 30.15+4.19 0.25+0.18
1 0.076 0.623 1.174
P{H 0.94 0.535 0.244

8.52+1.33 8.33+1.25 0.20 +0.08

8.49 +0.94 831+1.18 0.19 +0.07
0.119 0.073 0.589
0.905 0.942 0.558

®3 WAHEBILATRIEAFIIRELLEL

(4, x+s)

A4l 42 96.73+£2.12 99.48+129 2.75+0.68 94.37+2.94 98.82+1.81 4.45+1.46 94.21+298 98.69+1.97 4.48+1.56
XHHRAL 41 96.45+1.99 97.71+145 134+0.47 94.32+286 9624+1.65 1.92+0.70 94.39+3.01 96.18+1.78 1.79+0.44
tH 0.614 6.268 11.318 0.079 6.782 9.855 0.274 6.086 10.713
P 0.541 0.000 0.000 0.938 0.000 0.000 0.785 0.000 0.000

BRAL, Gly 35 F % B4 . X B3R 7 W ST R
Asp (Glu I Gly FCAL, 28 1K 5, 22 57 B A7 Gi 7 R 3
(t=6.086.5.518.6.997, ] P =0.000) ; Bk A 417 7 A
5897 )5 Asp .Glu fl Gly lL#8, & i 5, 2 S ¥9A
Giih e X (1=6.937.7.152 . -10.769 , 5] P =0.000) ;

IRYTIE P Asp Ml Glu B FEAIK, Cly ¥ TR . 4L
JLIAIT RIS Asp . Glu Fl Gly B 22 (8 HL 8¢, 28 i 1,
2 S E G F T L (P <0.05) ; BRA AR T R R
Asp . Glu . Gly g Z{H 4 %HE R TR, L34,

®4 WARILATHEEEBRREERILE  (umol/mL, xx )

A4l 42 57.53+15.15 36.27+16.86 21.26+577 93.48+22.27 72.13+1594 2135+6.42 2571+8.75 41.85+8.01

16.14 + 4.86

XHHRZL 41 57.48+15.09 51.15+16.24 6.33+2.13 9325+21.91 83.07+16.18 10.18 +2.14 25.62+7.91 34.95+6.88 9.33+2.50

t{H
PiH

0.015 4.094 15.224 0.047

0.988 0.000 0.000 0.962

3.103 10.731 0.049 4.205 7.384

0.003 0.000 0.961 0.000 0.000

2.4 MARILWMFRERFIERIEE

W2 LR IT BT 1L-6  1L-1B Fll TNF-a b2,
LR, ZE R TGITFE X (P>0.05) ., F4HR
JLIB YT 5 IL-6 \IL-1B I TNF-« FL 7, & 1 K0 56, 22
SWH G E X (P<0.05) ;A 4G5 IL-6 .
IL-1B Fl TNF- o ¥{IK T X B2 o % BALG YT T 5
JAIT 5 TIL-6 IL-1B Fl TNF-o L85, & 1Ko 3, 25 57

YA 583 2 3 X (1 =8.841 . 7.090 ., 7.000, ¥ P =
0.000) ; Bk & 413697 1 53697 )5 1L-6, IL-1B Al
TNF-o b3, Skl , Z 5 A G2 E X (1=
15.374 , 21.447 . 23.605, 4 P =0.000) ; 36 J7 J5 W 41
1L-6 \ IL-1B il TNF-a B A% . 4L LIRIT RIS
IL-6 . IL-1B FI TNF-a M ZZ{H L3, & ke B, 2 5%
YA G2 5 L (P <0.05) ; BEA 4167 1 1L-6
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IL-1B FI TNF-o Y 2 (R TR REZH . DL 5.

*®5 FWAHRBILETAIENEREEFERIEE (xs)

_ : 1L-6/(ng/.) IL-1pB/(pg/mL) TNF-o/(ng/L.)

TRITHD RITIE ZMH bEvigil) WIT Z(H TRITHT RITIE 2MH
AUl 42 1064£209 5472063 5.17+218 17.65+2.16 942+1.02 823x239 67.73+525 4635+2.62 21.38+5.87
XL 41 1059£2.13 8282093 231£092 17.68+2.19 12.53+143 5.15+1.62 67.68+5.54 56.75+3.18 10.93%6.39
i 0.108 16.151 7818 0.063 11.428 6.887 0.042 16.278 7753
P 0.914 0.000 0.000 0.950 0.000 0.000 0.966 0.000 0.000

25 WHBILHARRMLILE

HRA5 450 B RO SR AR R L, 28 %

Ko, 22 5 gt it o4 B L (X =1.484, P =0.223) .
k6.

*6 WHBILWARKMEEE H#(%)
20 51 n  AKEICE  EAERN K% it
BAEH 42 1(2.38) 0(0.00) 1(2.38)  2(4.76)
X HEZH 41 2(4.88) 2(4.88) 1(2.38)  5(12.20)
3 iTig

AN L A 5 22 P I 9 R G 1 K il 445 44
PEB O 5 R B SR AT TR X 2 ok AR W] S B
P28 0 24 A 1 S H T i B T s AN FRE |, AT
83 B VIR AR R AR o e 2 8 R G 4 8
A 5| Kk w28 45 T R R A, T — 25 4 F U 1 &
A5 R Y A B R X 2 R o
SRR AR 0 R, 0 A p 2t 0 AR M (R S
RS )5 R PR ¥ . W HORVATH 251 1) Bf 57 36
BH 2 Ik R AR 1% 2 A5 T BB 5 0 R S O 0 AR L
1) it 25 B AR BRSO OC . ARy O L AL
TR 245 0 2 1 U & AR ) 2R YT F B, iR
EBR2ARFFM ARG @R T R E 2 XEEMN
VER, 5 501 2 76 b 28 B 5 10 A LA 2 v, X F
EAE S A L T 2o HE M, o = ol g
B P2 R GE e, a0 JE B R 2 AR A A 22010
AT PR Bl AR o L B = W AR SRy — Tl B 0 W 24
Yy, HAE R AL 3 22 0 b 28 4% 5 0 R AU
RAEBR . AR N hi s R 54 R
F B12 I A L A /N LG 9 A - 3500 1 76 7 4
AT RS . %R W R A% O P A T T 38 e R
LR AR P06 R AE T RS 2 AL, P )

o5 IR T RE L R AR & 1 A0, DT B T 3 AR
7RI O B LA

SR FE I FRL R Pl AR 28 0T R R B 1R Y
B AR BB G, 95 B 2 00 24 A P 58 fish % 8 N e
W 4 B e 1k 2 A 2R AR AP ST AS R BOR IR
I7 5 P AL RO 0 i B B K TR AT, AR
ST AL IR T — 2B PR AR . X R, 4 R BI2Z Y
2 A B AT RS AU B2 — 2 A R ) ok i B
117 HL RN 7 A 1 1 28 2R 40K 09 SF 1 RN 2 R B
7 TG o EE B Y 3R B12 A AR AT B AN (Y
BT 02 1F f 20 5 08 2, 34 T 38 ok R Y P AE
R4 .2 5 DNA & & i 12 LA K 5% i) i 28 3 TR
G2 Pk A, )R UE AR D BE BCE . TARDY
SRR SE WD, 4 2% B2 70 M 20 20 L B0 fiE AR
W DNA & 518 5 DL K Z2 Fh w22 58 FR 1 A2 W) &
B Ak B v 8 e DG VR R B R R AR E o 2R
SALH S 5 RE I L AR . Rk, R R
B12 (1 AR U 18 52 32 5 1) bl 26 i 1, i 2 3 5k
Z2 5 ML) S H 2 A0 A A B T R R A BT
S AR P R

Asp . Glu Fll Gly J2& 0t 28 7 %5 v (1) 5 25 42 5
5T, Asp Fll Glu 55 2% 25 1k #f 28 4% 338 SO0 25 9 0 5
YIAH S, T Gly 78 410 ] P b 28 4% 3 v & VR
SODA 25T 45 HY , Glu #75 1) NMDA 32 {7 H A
MARG PN G AUEEMAES . AR L,
BB 41 Glu ., Asp 7K F- B I8 FEAI , Gly 7K °F & 3 7t
1, PR PLSE = RER A5 4R A2 R B12 A6 8 15 M 2808
- 5 T LA R O B BB R G s )
Glu 1) BB W /D 3k B 1Y) %2 1 i 26335 Bl , DTG 2%
AR RE IR 4 2R 2 B12 ) BAG Bl SR R T
A P ol 25 200 A O R 40 B A A Y e M, S E
M2 Z g0 R AR e P R BE AR T AT RE
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A 2 R ML s — T, PO R A 2 A R
396 BT I Ao BRI s O — U T, 4R AR R B12 R A &
YRR IR, W U R4 FH R i 5 T, AT
N T RE

A 5T 45 R o, B A 8L 1L-6 L 1L-
1B I TNF- o %5412 48 IR - 7K - 55 X 1 4 W 5 R AIK
4k 4 2 B12 W] fig 3l o 40 ) NF- kB {5 5 38 19 %
1% , BH W7 Ik B 2 1109 85 R 1k 5 B %, 980/ NF-«B
B9 AZ B A7, TR I8 1L-6 . TNF- o 25452 92 41 Jfd [H 7
() 5 5 5 B 4 A R BI2 19 T R B =0 4
Jie VF kS FR AR 3 e B ARG T P AR KT L
£RORE A 1) e a0 AR A I U, T A T R 4 A A5
R e s R T T A RN IR 2 R 32 A 3
e /N ZH B IS AL X B BT R AL S 5 =
W 30 ) Glu Bl | A A8 1 46 0 S L 57 %) 24 B0 FH AR
TP ) [ U A 2 RORE TN, 3 58 ik T 98
PE AR S 2 D) REK S, Sy Wi G D0 AR LAY I
PRIGYT BEAE T 37 0976 7 HE S A B K

g BRTHR BB =R 54k R B2 BEAIRIT AT
8 25 0 A O A L Y 2R R A L iR
P28 S /0 g FEL TR SRR, O R A T )
AE , Je B0V TE A I R N FH A (B . SR T, A 90 08
FEAE— € R PR, WFEAS A BR HL Srpon i i),
A RE R M 45 R A aE . RS T — Y K
FEASRLARE HF R 22 s BIME 30 E , I TR AR T iz 8k
B RN R B L P T a2
R HA 2 A, DU Ak AR 7 R ms Y i T
AL T A TR AR

2 X X H
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