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Anti-convulsant Activity of Goat Horn and Its Effect on Neurotransmitters in Mouse Brain
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[Abstract] Objective: To investigate the anti-convulsant activity of goat horn and its effect on the main
neurotransmitters in the brain of model mice. Method: A total of 120 mice were randomly divided into a blank
group, a model group, a positive drug group (estazolam, 1 mg-kg') , a Saigae Tataricae Cornu (STC,
0.2 g-kg"') group, and low- (1.25 g-kg") and high-dose (2.5 g-kg') goat horn groups. Drugs were administered
by gavage once at 10 mL-kg". Those in the blank group and the model group were given the same volume of
0.2% sodium carboxymethyl cellulose (CMC-Na). The mice underwent threshold electrical stimulation once 2 h

after administration. Ankylosing convulsion in the hind limbs of mice was used as the index to calculate the
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recovery period, convulsion rate, and mortality of ankylosing convulsion. Ultra-high performance liquid
chromatography-tandem mass spectrometry (UPLC-MS/MS) was established to analyze the changes in the
content of the main neurotransmitters in the brain tissues of mice. Result: Two hours after intragastric
administration of goat horn powder to mice, the recovery period of convulsion could be shortened and the
convulsion rate and mortality were reduced (P<0.05). In terms of anti-convulsant effect, the groups were ranked
as follows: high-dose goat horn group > STC group > low-dose goat horn group. UPLC-MS/MS analysis showed
that compared with the results in the model group, goat horn powder and STC decreased the content of glutamic
acid and aspartic acid (P<0.05) and increased the content of glycine, 7y -aminobutyric acid, and
5-hydroxytryptamine (P<0.05). Conclusion: The results showed that goat horn had a significant anti-
convulsant effect on the electroshock-induced convulsion mouse model, and the underlying mechanism was

presumably attributed to the improvement of the development of convulsion by regulating the changes in

neurotransmitter content in brain tissues.
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Table 1 Mass spectrometry information of 8 neurotransmitters

and internal standard

e .
L&Y t/min - BEEF m/z FETF m/z iﬂ;ﬁiﬂ ﬂga;\iﬁ
5-HT 2.57 177.06 160.04 16 12
DA 3.21 154.02 90.96 14 20
GABA 4.92 103.96 68.62 14 10
Gly 9.73 7591 29.90 14 12
Glu 10.49 148.03 101.91 14 8
Gln 10.79 147.05 83.99 14 14
Asn 11.25 132.89 43.38 12 16
Asp 12.05 132.01 73.87 14 12
I 3.82 200.10 154.10 10 16

2.4 X BRI WRCH S 43 IR B BR 8 okt B
1, 0 20% F P i ) B GABA L Asp .Gln Glu Jit
B 6 g L', AR X IR S BTk 2.5 g- L
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Table 2 Recovery period, incidence and mortality of convulsion

in different treatment groups (n=20)
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EHA 0.00 0.00
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jeE VK 0.2 46.31+20.70 54170 16.67
IFEMAEAEL 125 44.64+11.67 68.18” 2273
e mmnmEd 2.5 42.10+10.63 18.18” 0.00%

W52 HAL RV P<0.01; SRR 4 H i 2 P<0.05,% P<0.01
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Fig. 1 Multi-reaction monitoring chromatograms of eight active

components and internal standard in matrix of mice brain

R3 SHHEZBEREMORERFHEEXRER
Table 3 Results of linear relationships of 8 transmitters in matrix

of mice brain

2 M LLOQ

V4 | =] 2
5 Lty R R gL

/mg-L"!

5-HT Y=37.697X+0.0529 0.9999 0.001 6~25.0000 0.001 6
DA Y=10.302X-0.006 8  0.9995 0.001 6~24.8000 0.001 6
GABA Y=0.217 5X+0.909 0.998 0 0.003 8~119.200 0 0.003 8
Gly Y=0.092X+0.028 8 0.994 8 0.001 6~25.0000 0.001 6
Glu Y=1.7315X+3.6434 0.9996 0.003 8~61.2000 0.003 8
Gln Y=1.892 5X+3.7202 0.999 0 0.003 8~60.200 0 0.003 8
Asn Y=0.971 5X+0.228 2 0.999 0 0.001 5~24.700 0 0.001 5

Asp Y=0.739 5X+0.8333 0.9996 0.003 8~60.6000 0.003 8

3.2.1.4  PEHCMNG ARG EERALN  SLE A R R,
/N BRG] 3% 3 f h 5-HT . DA . GABA . Gly. Glu.
Gln . Asp 1 Asn [ 42 B a1 i 8 7 88.94%~114.41%,
LRI AE 87.20%~114.35%, W3 5, 2 /N B &)
0 35 T R I PN IR 0 5T R 0 4 1 R e N L L
i &) S 5 o A B B[R] Wi S A S A R A
BOK
3.2.1.5 FRUEME  SLIREE R LR 6, /N B &) K AL i
11 5-HT .DA .GABA .Gly .Glu.GlIn,Asp fl Asn 7£ %
MR ACE 2 h FEAE B R GRELAE BR 3, QC A
Al =80 °C N AL 21 d 1Y RSD ¥1<14.5% , 2 B ik 2 %
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x4 PRBMARBERPSMASHEEESEHESH (n=6)
Table 4 Precision and accuracy of eight components in mice

brain matrix (n=6)

HHN H 1]
o PEREEE Tew wem owwm men
/mg'Ll Hin /= Hin 2
J%/%  RSD/%  J¥/%  RSD/%
5-HT 0.001 6 91.51 6.7 85.35 72
0.1953 101.64 6.4  103.43 5.0
25.000 0 90.43 6.4 94.80 42
DA 0.001 6 103.41 7.3 98.96  10.3
0.193 8 102.57 6.3 94.98 6.6
24.800 0 85.07 3.6 85.12 5.3
GABA 0.003 8 93.50 8.6 86.17 5.5
0.465 6 97.30 9.9 10295 8.9
59.600 0 9252 13.1 113.66 5.0
Gly 0.001 6 101.42 10.8 92.80 148
0.1953 106.26 5.7 85.41 10.9
25.000 0 99.57 1.9 99.53 10.2
Glu 0.003 8 98.83 11.0 90.67 129
0.478 1 98.95 13.3 8526 10.0
61.200 0 114.71 8.4 114.80  10.0
Gln 0.003 8 109.93 14.0 98.57 145
0.470 3 99.95 8.4 112.03 8.2
60.300 0 11294 104 111.42 6.4
Asn 0.0015 88.27  13.1 103.50  13.6
0.1930 113.64  10.5 103.81 7.0
24.700 0 87.32 6.8 87.92 43
Asp 0.003 8 88.86 9.7 84.98 4.7
0.473 4 10196  10.3 99.62  12.0
60.600 0 104.57 11.8 109.53 6.4

FE AR BRGS0 AR e W] 43 A I
BR
3.2.2 A AL/ BN Y B2 T A R BT A
RUZH 55 45 45 25 20 /N BRI N 32 8 N R 1 A 0 0 T
EMESRIE T, 525 AU R, BUALA /N U
41 Glu,Asp . DA & ¥ T, Hh DA Asp £ 5
HA G243 X (P<0.05,P<0.01); 5455 (14t &,
R0 20 /)N B 24 41 GABA L Gly ., Asn i & F& K (P<
0.01). FaRZE GBS0/ IS BB R AR 78 L i
2 40 Hp i 2R T S R R4

SR e, RIS R R LR A
AN 7] 350 St 41 34 RT [l 9 Hy e a0 R T B0/ BRI 2 21
Glu.GABA ,Asp.Gly .DA .Gln Asn & & S %5 .
] e 20 Glu 7 & 2% B I (P<0.01),5-HT .Gly .
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Gln & & 8 % 34 (P<0.05,P<0.01) ;% 2 Glu.
Asp & M L H2Z RIS T%E X ;5-HT .GABA |
Gly .Gln & &8 & % E 18 (P<0.01) ; L 2 1 K 5] &2 41
Glu,Asp.DA & i I ¥ Pk (P<0.01) , 5-HT . Gly.
GABA & # W i I8 (P<0.05) ; 1L °F 1 5 7 & 4
Asp & i F i (P<0.05),5-HT .GABA & & il #
FE (P<0.01) o M4 25 24 J5 45 P 258 34 o [ i) )
BE LA LA R B R A N Gly i Gln 25 50 18 B% T Ny
U, 1L 2E A X DA Glu ., Asp # 28 S0 % 0k U,
[F] F 8 = A AL 24 AT oF 87 GABA (5-HT #it
25 7 [ R B B R T K

4 iTig

50 R 2 48 Kz 3h #2800 S 0 IR 5 B0 8%
V-2 Y i | S E B o8 N R S G B W G A
il 3% 2h 4 3k F 2 ) S L A B LM BBR L R DL ST
UL K & VR B A AR S G 3 g R 1 R
F % B VR OIR A& A= B BT VR L 45 25 S 4 T Il
TR IR & A AR AR, 37 L 2 A AT RESE S 0
o Kb T HL B R R AR R BN B R AR T .
i B BRAT R 2= AR A, vT R L S AR B R B R AR
FHEAE — 5 1700 s A L2 A A0 5] 2 T e R AR
FH 55 T 7 3 fa b, B & Ll = A8 500 S 39, /0 B Bk
KA RBE TR T B, P SR AR TR

R0 B AR A B AR BL ) 32 B S GABA RE A 48
2 G5 U R B AR A N-H 36 -D- K & &R (NMDA) 3% {&
IR A ST HL b P R 28 8 B Glu L Asp .
GABA . Gly 1 5 B iR 150 R & 2B ke i) 22 5R
T ARSI 45 T /N B R B S GABA & it
B TR, Asp & it B35 TH s, R U5 L OO DG 1Y
S L TR BB BK R IE FR 24 AT R P e T B R
JHC AT A P 3 T I PN R R T ZK L
/N B RS B A2 4 B 5 45 T L F A )R GABA FI
Asp & ¥ 2 I N BB BRCIR AR 1S 2 2l L 9 B
P50 BK VK 52 30 46 S, AE TR R AIG, K BA Ll 2 A nT
ik % i 1 D3 b 2 3 I 2R L 26 B Hh B R T Ak T
P2 by 46 Asp B [l Rt 35 36 W 25 AR 1 Bt
P BRAE AT BE ANV B Asp 18 I .

Glu 78 I 41 21 b & i 3= 61, il N 45 24 2 i 1 46
JC 1 53 il 17 2R s R O 7 AE B AE B, Glu i 5
b i AT A % A A R, T ORI 19
RAEMKRE, AL P RA Glu & & T2 A
AR Glu & A Bk 2 I N S VR FL A
TRt Z 15 /N B IR & AR, 4 4254 Glu & 5t
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x5 MRMARERP TR IAIRIMEKESERBE (n=6)
Table 5 Extraction recoveries and matrix effects of eight components in mice brain matrix (n=6)
P2 Wl 4 /% S SN/ %
% FHR T 4 VR B /mg - L
X+s RSD X+s RSD
5-HT 0.001 6 102.64+4.33 4.2 98.31+6.22 6.3
0.1953 99.87+0.62 0.6 100.89+1.74 1.7
25.000 0 97.73+0.81 0.8 104.64+5.08 4.9
DA 0.001 6 97.37+4.22 4.3 101.98+13.11 12.9
0.193 8 90.09+3.45 3.8 88.05+2.52 2.9
24.800 0 99.24+1.03 1.0 96.50+1.63 1.7
GABA 0.003 8 89.72+7.06 7.9 87.20+6.92 7.9
0.465 6 111.64+29.28 14.8 97.60+11.62 11.9
59.600 0 95.76+2.81 2.9 87.32+2.93 2.2
Gly 0.001 6 107.54£12.56 11.7 107.81£15.75 14.6
0.1953 114.41+12.18 10.7 108.46+17.08 15.8
25.000 0 95.86+4.65 4.9 105.1243.63 3.5
Glu 0.003 8 99.73+14.63 14.7 111.48+12.65 11.4
0.478 1 106.85+4.05 3.8 114.35+1.65 1.4
61.200 0 98.53+1.40 1.4 102.51+4.82 4.7
GlIn 0.003 8 101.98+14.22 14.0 90.08+12.48 13.9
0.4703 99.54+13.12 13.2 103.50+9.83 9.5
60.300 0 95.64+1.45 1.5 97.62+1.65 1.7
Asn 0.001 5 104.73+9.03 8.6 113.77+14.40 12.7
0.193 0 95.78+3.45 3.6 105.18+5.55 53
24.700 0 97.18+1.18 1.2 103.06+2.21 2.2
Asp 0.003 8 111.58+13.99 12.5 96.79+7.02 7.3
0.473 4 94.38+10.59 11.2 97.51+5.65 5.8
60.600 0 88.94+2.47 2.8 96.51+2.00 2.1

A AR BE 0 R R I Al A A R0 4 Glu & i
T BRI R KT A A A Rl T A e ) 2, SR L
2 0T R 8 I A AR 4 M 4 208 T Glu 5 2 1 /N R
i oA A 2 38 B Ok B 1 A B T % i IR Y K A AR
FE R EMAN )G Glug i SR T 3%
PE22 5, R W 2 A B IR 2% Ay MM 22388 0T Glu 8502
B9,

B 5 J0 40 it 3 5k O 4 M B b ) 4y R e s
PR Glu DS fik 5] B2 o 40 50, DTG 7 1k 3k B % A
1R B R AN P, Glu i i 2% & e A a5 1k
4 Gln, #& 5 Gln i £ 45 24 Bt e il 5% 1k 7] Glu Jf B
JBC, NG B4 R - ARG A . AW S
I 8 A R AR P 2 B I AR, AT 52 Gln Y
B, D A AR - R O A A RO K A
PEORTEAIR & A B Gln B A8 b, ARSLg 45 R
7N, 525 A AR LA Gln &5 B FEAIC, W & RS

A S R -4 S Tk e 416 A mT RE 22 2P0, A5 Glu o ik
S EAR S Gln, 26 P 28 346 5T Glu 76 i A AS W7 AR
B0 Gln & 5 FEAIL, 45 25 )5 45 4R 25 41 Gln % 1 3 7
B IZ WY 45 B 5 KANAMORI 28 25 4y K B0
T 15 AT IS Glu, Gln 5 f 28 fb fa #4525 SR A — 3.
it DA, #4212 AR T IR 0 ML AT BE
N R -4 2 T e 06 A % . SRR LA,
L2 A IR 4 Glu 75 2 2 3 T B, 2 £ M 41 Gln
TR E LT R AE A E R - R S b,
% Glu 38 8% 5 R i A S A 6 Gln i i T
TRk
76 BT I 5 40 A, Glu i i 45 40 1R i R 18 T
54k GABA", GABA 1 B Ik #1 28 o0 S % A5 PE &
SETR W 06 P N S . R AR R K
I b 22 25 2 W A B o G i GABA 5 A2 IR Y
S, F R 0 SE A TR R AR S | G K SE E TF
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xo NRMAKRERPSHAIHREMEZEE (n1=6)

Table 6 Stability of eight components in mice brain matrix (n=6)

ZEIRBCE 2 h/%

SR G 31K /%

-80 °CJilt & 21 d/%

i PR S M /mg - L

TR R RSD TR RSD TR B RSD

5-HT 0.001 6 9251 9.8 98.75 14.1 92.47 14.4

0.195 3 99.32 6.0 108.53 8.4 95.41 8.5

25.000 0 92.14 6.5 88.08 4.7 92.28 3.0

DA 0.001 6 97.10 10.2 104.47 11.8 105.12 8.1

0.193 8 97.06 72 102.49 7.1 97.39 8.4

24.800 0 83.14 4.6 85.13 5.6 85.18 1.6

GABA 0.003 8 86.37 7.6 87.03 5.8 93.99 73

0.465 6 90.07 12.8 102.57 11.7 101.03 13.7

59.600 0 102.83 10.1 91.13 12.3 114.49 12.2

Gly 0.001 6 113.76 10.8 111.86 3.1 105.42 12.3

0.1953 104.49 5.9 101.77 8.1 115.69 9.4

25.000 0 94.69 5.0 93.59 29 105.59 6.5

Glu 0.003 8 113.89 8.4 110.95 4.1 114.03 7.9

0.478 1 87.82 9.1 89.71 13.2 9433 13.1

61.200 0 104.68 10.3 97.36 8.0 114.66 2.4

Gln 0.003 8 110.49 12.0 85.44 8.8 113.25 12.9

0.470 3 107.02 12.0 111.91 11.7 99.48 7.5

60.300 0 98.86 12.0 95.18 8.8 114.88 1.2

Asn 0.0015 98.98 145 102.30 10.6 99.61 13.6

0.193 0 99.44 11.1 90.14 8.3 107.06 6.1

24.700 0 85.02 7.3 87.68 9.5 86.07 3.6

Asp 0.003 8 87.60 9.9 106.99 7.6 107.46 43

0.473 4 101.60 9.1 94.50 12.2 110.24 7.8

60.600 0 92.29 5.7 86.27 6.3 114.58 3.7

R7T BHENMNRKALAHEZBEREE (I+5,n=12)
Table 7 Transmitters content determination of mice brain tissues(x+s,n=12) mg-L”!
2 541 5-HT DA GABA Gly Glu Gln Asn Asp
S HA 0.004£0.001  0.008+0.003  47.84+18.35  17.60+5.51 33.01+11.26  35.30+8.22 1.37£0.46  18.42+7.21
IR 2] 0.004+0.002  0.015+0.007" 24.61+9.88> 7.38+2.69”  40.30+9.19  26.21£9.47 0.75+0.34”  30.85+9.35%
Bl 0.008£0.003"  0.012£0.005  29.39+13.95  10.51£2.97°  26.75£9.39"  34.63£7.74"  0.90£0.46  26.42+10.63
B¥fmu 0.007£0.002”  0.015£0.003  50.09+16.03"  15.47+4.06"  34.17£9.31  44.40£12.11Y 1.02£0.50  26.92+8.41

AR 0.006£0.003%  0.007£0.005  42.74£20.63"  11.00£4.13Y 2230625 29.85+13.31  0.84£0.35  19.97+6.14*
IR M AE4D 0.007+0.004"  0.012+0.005  63.48+17.39Y  10.79+5.03 30.99+15.07  27.74£14.65  0.93£0.55  22.15+9.74%

528 4 RV P<0.05,7 P<0.01; 5 KR4 e #:  P<0.05,% P<0.01

TR ] LK BT O AR . ARt g b 528 F
PUEL B2 GABA & 5 I 3% T [, 1A [a] 50 & 1
OB 45 25 ) X AT R UK/ BUK T GABA
o, PR LA A e e A PR R GABA
F1% 88 T e ARG o 2 0 o B IR i A B A0, R N B
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e Z W . W R, Z B DA D2 BEZ IR (5 5
FESOIR & A 1 AR o B A RO PE AL D1 2 R[5 542
U 0 D2 A2 A5 S BN . BABAIE 450 F 5%
2 e R R G0 0 2 B TG 2h 2 5 B0 IR (R
I, WA 5% 0 Bt 22 5 e R 25 0 45 Bl 4 1 FR A 1Y)
WO A AE . ARILE P, 525 AU R4 DA &
TR RS AR T N B TR [ R
L2 A P 2 A R0 3L R e 45 5 e I IR i
L2 £ by T LA G 2 R G AR /DN BUR P DA 5 i, A
7 2 /08 B R R R, 3 WD 10 3 A i S 3 7
DA B B CE B BT B AVE 5 T - M 41 DA & & &
TR A, 42 R ¥ 2 A 7T REXT DA BB 48 00 38 B A
TR

S-HT J& 528 20 A R 50 R 45 AH O A o Jie 2 o 42
B 7 Y S-HT fig df 28 3 5 K 7 T v AT LA 3
PR B AE , S-HT B0 23 B AR 0K & 1 (1 150 (8, 38 %
FAVEBTRURR 2512 . IR 5-HT 1A 32 0K 38 3 70 0] sk 2>
81V T (R 2 A A0 A A T O B e 2 B
W ARG s 2 S-HT #4501/ BUS R & 1E
B {E A, BE 25 5 AR IO R AR R FE TS . AR SRS
L 528 (AR RN ZE 5-HT & R RRARE T %
P25 B 2R A 254 5-HT & B B E T,
W LU 2F RN RS 2 A 35 AT 38 S 4 /N BURG P S-HT
TR BB R, AR E AU TR S-HT R
[ R L o 1=

Asp A i N 5 B 0 %A R H 2 i, NMDA
& Asp I = RE LR 2, 9 R 5 & S5 56 S ) 1
RAECY S ZIYE R Asp & AE LR 5 T
LG T YR G ) A R DO R SRR
5 A SOk — B, 3 L2 A RS 2 A T
IR %A ol 22368 T3 Asp 198 88 A8 /0N B PR o AR 24
U . KA RE A 8 1 ATP R 35S I AT 8 Asp
BeAb R Asn, SBOA R ATk e A 1 Bl = RE 1A 1R 2
HR B 0 R L L ol 3 S R Y Asn 7 i B
BREY Asn Bz 51 A 2 BT BB B TR
G F R A T e 1) 9 B R A R Y B R T B0%
P3G A2 T . ARSLE R, Asn B 7R T
PG FEAR, 4 2505 BT, 5 i SCk b B AT S A8 1k
MR- ARAEG B EES . X RIS ARM
Fo 2 A0 R AP0 IR A s T RE X Asn AR 113 % 1 T
FNTE N

Gly 1 by —Fh 3 il 1 o 22 288 o0, HL 389 Gly 22 4&
Jei 7 A A 2k LY RS R Gly ZE Bh
5 BRASE TR RO AR AR P i 3 AR 4 T

BREGW G & T ARSI AR S Gly & it
W ERER, ARG AHEERET S, 5 1
IR SCHER A A A — B0, R BT = A Kol 3R]
A ] e 5 BT Gy B R A K 0N LR P 2%
Pk A 2 o B O BR S B0 SR O AR O A )
Ge S, FLA S M T H 2008 e #4803 26 1 11 5
SRITE Sy

bR LEMEREMBELLE .S
AU LA L, 5-HT 5 90 i M #h 2838 BT Gly . GABA %
SR T LA T RO 2y M A 2204 BT Asp
Glu 1 B il , 17 7 3 A AT 5 25 7 i ik 20 21 Gln K
Vo WEFEAE AR LA AR RN S AR B AT e
i % 7% P A i P 2 B 1R K P R B /DS BRI A
R 2 e BT 3R B R R B BB R AR L (AR
FH 3 S HAR AR B i 283 T3 w6 A7 22 5%, L T L
il 1 A R i — 2R

[FIZHR] AXLRAEEMAZF R,

[BE k]

[ 1] =W, ARXT7 /A A5 IURAT OC 3l W 5 R A BIF 5
PERELT]). A b 540 26005 ,2010,17(5) : 312-315.

[2] AKYUZE,POLAT A K,EROGLU E, et al. Revisiting
the role of neurotransmitters in epilepsy: An updated
review[J]. Life Sci,2021,265:118826.

[ 3] BGUA, ZMrh, DR Ik 2k 0k 4l 45 /DN BRUSEIR
Jivi 450 05 09 7 AT [J]. PR BE %, 2020, 49(8) : 1218-

1223.
(4] MRS & HPUWWE 259 %t L2\ 0 T 58 1Y 52 iy
(1], LR 22427 ,2017,23(12) : 55-60.

[5]  sROCA,RE &ML L2 25 A (8 R I 9T ik
FE[T]. th2E25,2022,53(9):2825-2838.

[ 6] BR&M Mpigi, Shraek, 55 . 2E g% A5 F
O R [)]. PR EY R,
2016,31(2) :668-673.

[7] BReEF, B 28,5 LFEAERRFEANLE
WEFELT]. 25 PEAN 9T, 2015,38( 1) : 49-52.

[8] LiEdZiMAF MU= EFXM. LFM . H¥
fEREMMARILEIRE [T]. PR 5, 1978

(3):18-23.
[ 9] ZRTCGRBARPE, THE. mh 5 280000 ol 4% T B 5% i e
(1], MM 2# 28 ,2015,16(6) : 661-668.

[10]  BA/N&LZEEEME, Toc . DUIRE 2 i K fk e &
R BRI S DY G0 BT R AR [ A RS /N BRI B A R4
(7). v [H 25 B 22 5 & B 2 4% 35, 2011, 25 (3) .
258-263.
[11] 543, W2 R, DR, 45 48 RO A (0 - A B
O T R Bk A AT 2B A s K RG34 Y P 2 B Y R -
< 141 -



529 B 3 W] HEXBAFZRS Vol. 29, No. 3
202342 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2023

[12]

[13]

[14]

[15]

[19]

[20]

(21]

[22]

[24]

[25]

Fede @[T, A4k T ,2017,3(3):35-39.

B R, EHE, ThBE AF R e RO € - e 03 PR
T R AR i VR e A 2 88 BT R HG A H, B S A A
3y Wy B R i R (T]L B 2 4L 2021, 42(3) -
334-345.

FKE SR X T A L SRR ORI T R X R R
PR AR B 8 RS IR AR L i BU AR T LT ], 2242
1i2,2005,40(6):501-506.

LA XU RN, . BRE AR A H 2R AN S R 2 AL
o3 DR 2% e M4 BT (D] b B b 25 Je i, 2021, 46
(14):3494-3503.

BERR TR L B8 07, % L UPLC-MS/MS [R] il i A6
I R ZH ZUR L DR ity oy 8 bt 22328 St & 4 [T ). o
2% ,2019,44(22) : 4918-4923.
ERGME G2 PR ANRILHEZ M UM ]
b v [ B 254 RAL L 20202 466.

175 2%, sk H B, % UHPLC-MS/MS Il & #h i 1%
L J5 3% v 8 AP AT 280 43 78 IR BRI I 24 9k B K 254K
g Sy i 5 (0] R 2 2k A, 2022, 47 (1)
215-223.

EWIY A E R BN, A B R R R AR
FH B 500 K B T PRKC F Ik 5 m [T, v 2 24 1
5k ,2015,31(1):97-100.

GUAN L P,ZHAO D H,JIANG Z, et al. Evaluation of
anticonvulsant activity of QUAN-0806 in various
murine experimental seizure models [J]. Pharmazie,
2009,64(4):248-251.

KT B WY, W, A5 R R 258 T O 2 4L
TR B HLERI BT T [T]. 259 3 4 BIF 5T, 2022, 45(1)
84-89.

MRdy, S, ok W], 4 . BP JRe UT 40 o 4 1 8 R
PRI W 09 5C R BIT [T, A= B 22 0 g, 2022, 53
(2):127-131.

FARINA M G,SANDHU M, PARENT M, et al. Small
loci of astroglial glutamine synthetase deficiency in the
postnatal brain cause epileptic seizures and impaired
functional connectivity [J]. Epilepsia, 2021, 62 (11) :
2858-2870.

KANAMORI K, ROSS B D. Chronic electrographic
seizure reduces glutamine and elevates glutamate in the
extracellular fluid of rat brain [J]. Brain Res, 2011,
1371:180-191.

SARLO G L, HOLTON K F. Brain concentrations of
glutamate and GABA in human epilepsy: A review[J].
Seizure,2021,91:213-227.

BOZZI Y, BORRELLI E. The role of dopamine

signaling in epileptogenesis [ J]. Front Cell Neurosci,

- 142 -

[26]

[29]

[30]

[31]

[33]

[34]

[35]

2013,7:157.

BABAIE J, SAYYAH M, FARD-ESFAHANI P, et al.
Contribution of dopamine neurotransmission in
proconvulsant effect of Toxoplasma gondii infection in
male mice[J]. J Neurosci Res, 2017, 95(10) : 1894-
1905.

B Ay BRAT, B BEOR AR . NS RO X R R B
I KB 2T g c i s s s R /e LT ). v S
B2 44 ,2021,27(7) 1 49-56.

EDWARDS K A, ZUP S L. Serotonin pretreatment
abolishes  sex-specific =~ NMDA-induced  seizure
behavior in developing rats [J]. Neuroscience, 2021,
463:184-196.

JAHAN K, PILLAI K K, VOHORA D. Serotonergic
mechanisms in the 6-Hz psychomotor seizures in mice
[J]. Hum Exp Toxicol,2019,38(3):336-346.
TR, R, EH kLA R BRZEFK AR Y 09 B R
ERLI] P RAMRBL R E 4. B AR ¥,
2020,48(11):87-96,103.

FRE JE SRR T, A5 R PR T R 45 B IE 5824 X
AN T BRG] B X B AR AT L), b [ 25 B2 5 2
Z%35,2003,17(2) : 111-116.

GAO Y, YAN H,JIN R, et al. Antiepileptic activity of
total triterpenes isolated from Poria cocos is mediated
by suppression of aspartic and glutamic acids in the
brain[ J]. Pharm Biol,2016,54(11):2528-2535.
XIANG J,JIANG Y. Antiepileptic potential of matrine
via regulation the levels of gamma-aminobutyric acid
and glutamic acid in the brain[J]. Int J Mol Sci, 2013,
14(12):23751-23761.

LOMELINO C L, ANDRING J T, MCKENNA R, et
al. Asparagine synthetase: Function,
role in disease[ J]. J Biol Chem,2017,292(49):19952-
19958.

RUZZO E K, CAPO-CHICHI J M, BEN-ZEEV B, et

structure, and

al. Deficiency of asparagine synthetase causes
congenital microcephaly and a progressive form of
encephalopathy[ J]. Neuron,2013,80(2) :429-441.
LOPEZ-CORCUERA B, GEERLINGS A, ARAGON
C. Glycine neurotransmitter transporters: An update
[J]. Mol Membr Biol,2001,18(1):13-20.

AHMAD S, AAMIR M, KIRMANI S I, et al.
Association of therapeutic dose of valproic acid and
plasma glycine levels in epileptic patients [J]. J Coll
Physicians Surg Pak,2021,31(9):1020-1023.

[RERE MEM]



