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EEG waveform and spectrum-power analysis under different settings of filter parameter

LEI Xiangyu, DENG Xin, WANG Weiwei, WU Xun
Department of Neurology, Peking University First Hospital, Beijing 100034, China
Corresponding author: WANG Weiwei, Email: 13671012265@163.com

[ Abstract] Objective To explore the change of EEG waveform recorded by clinical EEG under different filtering
parameters. Methods 22 abnormal EEG samples of epilepsy patients with abundant abnormal waveforms recorded in
Peking University first hospital were selected as the case group (abnormal group), and 30 normal EEG samples of healthy
people with matched sex and age were selected as the control group (normal group). Visual examination and power
spectrum analysis were then performed to compare the difference of wave forms and spectrum power under different
settings of filter parameter between the two groups. Results The results of visual examination show that, lower high-
frequency filtering has an effect on the fast wave composition of EEG and may distort and reduce the spike wave. Higher
low-frequency filtering has an effect on the overall background and slow wave activity of EEG and may change the
amplitude morphology of some slow waves. The results of power spectrum analysis show that, Compare the difference
between the EEG normal group and the abnormal group, the main difference under the settings of 0.5-70Hz was on the 0
and a3 frequency band, different brain regions were slightly different. In the central region, the difference in the high
frequency band (as, y,, y,) decreases or disappears with the decrease of the high frequency filtering. In the rest of the brain,
the difference in the § band appears gradually with the increase of the low frequency filtering. Compare the difference
between frontal area and occipital area under different filter set, for the normal group, under the settings of 0.5 ~ 70 Hz,
the difference between two regions is mainly on the 6, y, and y, band. When high frequency filter reduces, the difference
between two regions on high frequency band (y,, y,) are gradually reduced or disappeared. And when low frequency filter

increases, the difference on § band appears. For the abnormal group, the difference between frontal and occipital
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region under the settings of 0.5 ~ 70 Hz is mainly on y, and y, bands. When the high-frequency filter decreases, the

difference between two regions on high-frequency bands are gradually decreased or disappeared. All the results can be

corrected by FDR. Conclusion The results show that the filter setting has a significant influence on EEG results. In

clinical application, we should strictly set 0.5 ~ 70 Hz bandpass filtering as the standard.

[ Key words] EEG; High filter; Low filter; Waveform analysis
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When the high-frequency filtering down to 50 Hz, the macroscopic changes of waveform can hardly be detected by eyes. When the high-

frequency filtering is reduced to 30 Hz, part of the spike wave is attenuated, and the fast wave activity decreases. High frequency filtering down to

10 Hz, sharp wave is significantly attenuated, fast wave activity almost disappeared, the whole EEG wave form is significantly distorted.
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When the low-frequency filter is 1.6 Hz, the low-amplitude slow wave decreases. When the low-frequency filter is 3 Hz, the changes of the slow-

wave morphology and amplitude are more significant, some low-amplitude slow waves activity decreased significantly, almost disappears
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Fig.7 Occipital region relative power between two groups under different band-pass filter settings
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4 NG5
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(7] 98 P S HOBE T W IE B B S il H B S Ty
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LDy By a] 7= A R S, e S Bk
R | WY AL, AR il 22 I R RE (RS
i P RN T B KRR AL s DRI T A R
W, U8 S B AN AL 25051 B 2 R 1 2
{6, i mJ e A A4 B Ky 33 7 2% A IR X 22 18] 14 73
Aii, I AT 82 0 1 0 R 5 S G R =2 () 2 R 2
St o ABTIEAERSR A T AL U8 S s i
R B R TR PR L A SR A 2, 72 A
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HLA-A,. BEFBEROHE, BEHE
MM EZHEXME T

8, REE, x|peee, Rk, FER

I ERFR MR SR B B #2NRHBR LR (M 510260)

[#HZE] BH# /¥Fr HLA-A, B EEHF A 5K L P4 (Carbamazepine, CBZ) FIE K P4F (Oxcarbazepine,
OXC) B B M=, I T E SO s e fa N E . ik BB M ERCEHHE 5 = b
WL RE 2016 4F 1 A —2021 4F 10 A A CBZ 5 OXC Jm BV BE B 1 B (B dl) M2 i (2
2H) , HhIZAME I DNA, 33 & 43 P 07 B % HLA-A 1 HLA-B 25037 5P SEAT 0 6 40 B4, 38 3 s 491 %o R AIF 5%
WEZHRBEEE S HLA SEFRBIAH G, 2558 HlidE 3] 100 ] CBZ fB 34 . 100 1] CBZ AE B /A
50 {4l OXC Fz 95 B Ml 50 ]l OXC AF B ¥ . CBZ. OXC BB 40 Sk BB gl A AR | MR 5 07 I ¥ e Se 1222
o CBZ ZEH - BRI A (11.31411.00) d, Y53 BT (348.46+174.10) mg; OXC R4 T RN
(11.67+10.34) d, P35 HOR & (433.52+209.22) mg[ 414 T CBZ (289.01+139.48) mg], CBZ 5 OXC 7EVE AN
G R R TS TR 2 5 (P>0.05) . HLA-A*24:02 Fll A*30:01 75 CBZ Ez92 40 BRI 34351 9 28% H1 6%, W 2 =5
T CBZ AR B4 (16% F10%) , ¥ EA G IT2#25 (P {HYIH 0.04) ; HLA-B*40:01 7€ CBZ B4 2N 18%,
W AR T CBZ AE 9520 (40%) , HAGiit2:2% 5% (P<0.001) . R & ¥ HLA-A 5% B KK 5 OXC 954 H%
. K CBZ Fl OXC Fi8URBILBG , Z54 4T, 5% B HLA-A*24:02 F1 A*30:01 76 BB 4L FHME R & FAE B
2, HLA-B*40:01 FHEERILTFIERZAH, 25 HWEAGIT#E L., 48  HLA-A*24:02 F1 A*30:01 55 CBZ F:3W
PEFIBA O, RIREZ IS A HEUIGON 24540 (i I fa o DA 2%

[X8IR] RO7EF; BREY; g, e alhEER

Association analysis between HLA-A/B alleles and maculopapular exanthema induced
by carbamazepine or oxcarbazepine

HE Na, SONG Wang, LIU Xiaorong, LI Bingmei, SHI Yiwu
Department of Neurology, the Second Affiliated Hospital of Guangzhou Medical University, Guangzhou 510260, China
Corresponding author: HE Na, Email: henachilli@163.com

[ Abstract] Objective To analyze the correlation between HLA-A and B genotypes and maculopapular
exanthema (MPE) caused by Carbamazepine (CBZ) and Oxcarbazepine (OXC), and to explore the genetic risk factors of
MPE. Methods Patients with MPE (rash group) and patients without MPE (non-rash group) after taking CBZ or OXC
were retrospectively collected from January 2016 to October 2021 in the Second Affiliated Hospital of Guangzhou Medical
University. DNA was extracted from peripheral blood. HLA-A and HLA-B alleles were sequenced by high resolution
sequencing, and a case-control study was conducted to analysis the correlations between MPE and HLA genotypes.
Results A total of 100 patients with CBZ-MPE, 100 patients with CBZ-tolerant, 50 patients with OXC-MPE, and 50
patients with OXC-tolerant were collected. There was no significant difference in age and sex between CBZ, OXC rash
groups and non-rash groups The average latency of CBZ-rash group was (11.31£11.00) days and their average dosage was
(348.46+174.10) mg; the average latency of OXC-rash group was (11.67+10.34) days and their average dosage was
(433.52+209.22) mg [equivalent to CBZ (289.01+139.48 mg)], showing no significant difference in latency and dosage
between CBZ and OXC (P>0.05). The positive rates of HLA-A *24:02 and A *30:01 in CBZ-rash group were 28% and 6%,
respectively, which were significantly higher than those in CBZ-non rash group (16% and 0%, both P=0.04). The positive
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rate of HLA-B*40:01 in CBZ-rash group was 18%, which was significantly lower than that in CBZ-non rash group (40%,
P<0.001). No association between HLA-A or B genotype and OXC-rash was found yet. When pooled, it was still found
that the positive rates of HLA-A *24:02 and A*30:01 in the rash group were higher than those in the non-rash group, while
the positive rate of HLA-B*40:01 in the rash group was lower than that in the non-rash group, and the difference was
statistically significant (P<0.05). Conclusions HLA-A*24:02 and A *30:01 were associated with MPE caused by CBZ,

and may be common risk factors for aromatic antiepileptic drugs.

[ Key words] Carbamazepine; Oxcarbazepine; Maculopapular exanthema; Genetic risk factors

R & P5°F (Carbamazepine, CBZ) FllH < p§ -
(Oxcarbazepine, OXZ) J& I K H i 55 TR
KAE25%) (Antiseizure medications, ASMs) , H A%
— S AR ASMs Iy IR, i TR o1k
W 5 29 55 YR YT . OXC J& CBZ 1Y 10-i
Wi, 5 CBZ FEIRYT MBI Ak, &
e (PUim 259 1% FZ 30 ) #iE#, OXC 5
CBZ “5[R R PRI i) — e e e 259, (1 =%
FELTYIAN RN T AN S AH R . 2 16% 11 5835 ik
FHJ5 BT ASMs Ji 23 R AR Je BR AU RN, Bz
%, Hilm R R IR BE (292 (Maculopapular
exanthema, MPE) | Zi ¥l 25 5 JE (Drug
hypersensitivity syndrome, HSS) , F|™ & f& S A= iy
i) Stevens-Johnson Z& & 4iE (Stevens-Johnson
syndrome, SJS) FlH LR SRIEAR i AE (Toxic
epidermal necrolysis, TEN) "', MPE FZ LI N
FREVEEZ . B2, A5 1EIRBE WG 1~ 2 N A]
HATIH S, (B 202 S 30 R 2 a4 245 19 32 2 I
, R ASMs Il L, ] de 4 | 4 L fifi
FHO7 15 ASMs A I R B3 A= TG i HERR 2 —, A
WO TR — R S 1 7 VA BURE S AR R Y ok 48 =
IR ZY, FEAREE G ASMs AH B2 928 1Y &9 XU o

Z U B A AP (Human
leucocyte antigen, HLA) 55 % % ASMs F:EUW F7
AR, FEDUBRAMEF, HLA-B*15:02 55 CBZ F:3(
f) SJS/TEN ##AHE, HLA-A*24:02 R{X 5 CBZ-
SJS/TEN A ¢, HulfEe77 % % ASMs-SJS/TEN K
SLFEERINE", {3 HLA 5 ASMs-MPE fy# 61k
W . B, AWFS0R S X HLA ZEH LY
CBZ #l OXC i TR BE B A TAR CME 404, LAY
Hlm RS 2%

1 #ARERIZE

1.1 RITHR

AT 5% R FH 9 B8] - ) BE B A9 i, FE R B i
£ 2016 4F 1 H—2021 4F 10 A #i6] K ik A CBZ 1§
OXC J5 ¥l MPE W&, WA RBH, HIP AR

R © HRE AR RA CBZ, OXCHi 8 P H
PR RRAS R, 28 J BB R T2 W, A 452Y
BHIS TR  RIAR S T2 550 R . MPE R B
HEERRIIBEE | B35, NAIRMRE 8 @ HERRIL
M ATAT R R 5 12 9 B2 92, an A Sy sl 259 5|
R R | ARGt R IR AT O FE BRI T
Hi DX, A E TG I 2% 6 2 HLA U Ja A A R O H X I
A RIHICAE IR CBZ 8% OXC HEL kA B
J R it A7 3 AR BB AL, KA AbRHER . O
kA CBZ 5% OXC 48254 2 > H DL B3R H 8 R Jik
AR ; @ FERm T HIX M EICMZ R K
W R AR AERE M X DU o ARBIFTE 2 M BB}
R B o s B I A AR R B S W Rt o LT
A2 AR
1.2 HLA-A.B ERE4HE

i [l EDTA Hrét & isusE & 4mL SME I, 2R
FH%E QIAGEN &7 £ (QIAamp DNA Blood Mini
Kit) $2BUREA Z1JE Ifil. DNA, 52 DNA 4l Flig 5
J5 8% 30 ng/uL, —80°C f&AF. il ABI 3730 7
I (S ) XF DNA BE4T HLA 5 20 BER 20 AU
XA B R) ) 4y RUECHE , 32 F PCR B34 L )y, )
251 5 http://www.ebi.ac.uk/imgt/hla W 317 Ee
X, BAE A BIZE . HLA-A. B & 40 B4 B il 1 g
AL A PR A BR S W) 58
1.3 SFit=4aH

K SPSS 22.0 AT T ab B, TR
H (x+s) Fm, R e K505 THEOERE, RA ¥ K
5. Ll P{A<0.05 S HAGIEE L.

2 #R

2.1 CBZ 71 OXC B HM—MERILEE

AHFgE ILAE R 100 FiIfiRH CBZ 1 50 51 i 1
OXC J5 W BB £ MPE AU H & . [A) 390 i 4 %)
100 il Ffl CBZ #1 50 Bl Fl OXC A& B K 2 11
B, CBZ A SRR ZH . OXC KZEH 5k
B A AEAR S MR A E 2425 5 CBZ &
5 OXC KB HTEAREW | M IR LG it

http://www.journalep.com


http://www.journalep.com
http://www.journalep.com

e 110«

Z5 (& 1) . CBZ BRI R (11.31%
11.00) d, ~“F¥3id #i0 i (348.46+174.10) mg, ]
B/NT AR RZ AR HERR R i (616.63£334.96) mg,
%5 B3 (P<0.001) . OXC FZ B4 7K 10 0
(11.67+10.34) d, F¥ G H & (433.52+
209.22) mg, W /N T AE K2 A 09 4k 45 ) &
(563.51+254.10) mg, HA G112 5% (P=0.03) .
Il /K 1% LA 200 mg CBZ #H*4F 300 mg OXC, AUt
HEAT 4, OXC P Hyd B #E A0 T (289.01+
139.48) mg CBZ, CBZ 5 OXC 7EVER I | i i it
FH BTG 225 (K1),
2.2 HLA-A EFEZ#5 CBZ 1 OXC R HIAXE
28k A W 4y A, JERE IR CBZ M
OXC BEZ s hA 17 4> HLA-A FEH RS (R 2) .
Hrp, HLA-A*24:02 Fll A*30:01 7£ CBZ 23z 4H FHTE
ok 28% Fl 6%, B = F CBZ dE B 4l
(16% F1 0%) , BIEA G IT#25 (PHEIH 0.04) ;
IMAA HLA-A FERBUR B BA ST 2F 225, Mk
K HLA-A FERE S OXC B4 M6, HLA-
A FERIFE CBZ 9B 40 M OXC B 4l 2 Rl A& W
A o1 A 2E 5%
2.3 HLA-B £EZE! 5 CBZ #1 OXC FZHIHEE M
HLA-B B R A AL, 7E CBZ Fil OXC # k-
2 TP Y 47 > HLA-B JER AL (55 3) .
FEIX 47 4~ HLA-B JER AR, S ke AL — L (R AU A
P AR B & TR 4 . 1l HLA-
B*40:01 7£ CBZ B4 BATER A 18%, W AL T
CBZ B4l (40%) , HAGiiT2#22 5 (P<0.001;
7 3) . HLA-B R[N AITE CBZ BB 41 R OXC [
HZ IR WA G0 25 57

Journal of Epilepsy, Mar. 2022, Vol. 8, No.2

24 HLA-A.BERFEBS5KEEMNILCEASH

¥ CBZ Fl OXC B B &G 50 Hr, B
HLA-A*24:02 76 S0 B2 20 1 FH A 325 25.33%
(38/150) , Wit & TR B A FHM: 2% 15.33%
(23/150, P=0.045) ; HLA-A*30:01 7FJz 9240 [H %
H6.67% (10/150) , Bl & FTIAERZ A 1.33%
(2/150, P=0.039) ; T1fii HLA-B*40:01 PHY: %A% T3k
B4 (33/150 vs. 62/150, P<0.001) , 2% 54 A%
RN (R4,

3 g

CBZ 1 OXC #J2 lIm K % H 0 35 7 % ASMss,
REA R I S A S 29 25 . VNS A% ASMEs,
OXC J&15%: ASMs—— CBZ WA, TERFIEN 2
AR A R R 16 PR B B R A AR B 10,11- - 10-
F-R O, 5 CBZ fEbL2A45F AL, 25 FEHL
il 35 A B T T B R . AR TR I, OXC 4%
Tl 5 CBZ Sk it T CBZ” Y, &3k
[ Lo AR FE 3 389 Ry DR A 8 P R ) —
Ry . fEE A TEITE, OXC BARAR B
FAERAMCT CBZ™ ™, Hoh f BRI 25 W) R RSO,
RIRZ 3%, J& 3 HOBe W WA R 22— BEARSC
BRI OXC T3 2 1 KA T 3k 4% ~ 9%,
Il CBZ Bl [ B & A= 3R AE 3.7% ~ 11% Z[a]"
R TG AR, OXC S BRI B &L
R 2.0%", 1 CBZ SFEBE B HIR AR 2.5% ",
BE P I A B LA BB 260, SR B 0k 2 ik
MBEE | i, 1525 80T biad §0A 7 5 vl Pk i
B E IR B CBZ 5% OXC, W BB K
RAEFE Z PR R SRR A, I AR 2 0 1 e A —

®1 FOAFSRLETERABBLZHIGRFED
Tab.1 Clinical characteristics of MPE induced by CBZ or OXC

2B CBZ vs. OXC

CBZ}¢%% CBZ-MPE OXCHz¥#% OXC-MPE Pooled rash group CBZ
it RARAE vs. OXC
Clinical
characteristics B4 ERZ A OR KB A OR o

Pooled Non-rash PfE. Pooledrash ~ Non-rash PfE. PfE
(95%CI) (95%CI) (95%CI)
rash group group group group

iy () 29.68420.75  35.68+17.67  0.05 —12.03, 0.03

21.22+16.03 24.05+16.88 0.50 -11.19,5.53 0.06 -0.41, 17.33

51 39/26 56/39 1.00 105 12/15 14/23 0.78 131 026 1.88

(B (0.55, 1.99) (0.48, 3.60) (0.76, 4.64)
WA (d)  11.31x11.00 - - - 11.67+10.34 - - - 0.89 528, 4.56
TR 348.46+ 616.63+ <0.001 —357.55, 433,52+ 563.51+ 0.03 —249.56, 0.12° -15.53, 134.43
(mg/d) 174.10 334.96 —178.79 209.22 254.10 -10.43

* $% 118200 mg CBZ=300 mg OXCHATHTHG, OXCF XA T (289.01+£139.48) mg CBZ
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AT, A DB SRR R SR B
RF5 TR 2, ARk 0 22 0 KUK

ASMs 5[ Je 3238 I R e R g, 5
HYIFIRICE" . ARIFSE T CBZ. OXC B4Ry
G E R BN F AR B A e R L 250
#; CBZ i iGn & 5485 OXC K4l
IR E T 2R, A SRR T —i8 T
TN, BB — MR ETEIRIT R, BT 90% 1 K%
RAAEH IR ASMs 16T BUHT 8 A", A5 H CBZ
M OXC B2 BRI 11 RAEA, H

o111«

TAHMWE BRI B 25 . WRRIE, S RGR
/N, BIULEE ASMs 5 R 1 K28 M RE S RN

B N S 356 DR 2 2 24 ) R TR 24 2 X AN W
RS, AR FEHLMEEL 5K (Major
histocompatibility complex, MHC) H} HLA 3K £
B PETE 245 A B0 RN B 2 H 118 S ek ok
it HLA RN T A QK 6q21.3, 2 —H#f
554 ANEEN HE A I A S B, AR AR A
YIRIheE, £0[4r 3 K3E: HLA- 12K, A&
A.B I C34; HLA-T 2%, 4% DR, DQ Al

R2 HLA-A BRBEFORERT AFEEHESHBEXEST
Tab.2 Correlation analysis between HLA-A genotypes and CBZ-MPE or OXC-MPE

CBZ}%¥% CBZ-MPE

OXCH¢# OXC-MPE S22 CBZ vs. OXC

HLA-A
HER gy ARl e sl
HLA-A Pooled rash  Non-rash P{E OR Pooledrash ~ Non-rash PfE OR PE OR
genotypes (95%CI) (95%CI) (95%CI)
group group group group

01:01 1/100 (1.00) ~ 2/100(2.00)  1.00  0.50 2/50 (4.00)  2/50(4.00) 1.00  1.00 054 024

(0.04, 5.55) (0.14, 7.39) (0.02, 2.74)
02:01 11/100 (11.00) 10/100 (10.00) 1.00 1.11 9/50(18.00)  8/50(16.00) 1.00 1.15 035  0.56

(0.45, 2.75) (0.41, 3.28) (0.22, 1.46)
02:03 15/100 (15.00) 19/100 (19.00) 0.57  0.75 10/50 (20.00) 13/50 (26.00) 0.64  0.71 1.00 094

(0.36, 1.58) (0.28, 1.82) (0.40, 2.21)
02:06 8/100 (8.00)  14/100 (14.00) 0.26  0.53 2/50(4.00)  4/50(8.00) 0.67 048 056  2.09

(0.21, 1.34) (0.08, 2.74) (0.43, 10.22)
02:07 28/100 (28.00) 33/100 (33.00) 0.54  0.79 13/50 (26.00) 15/50 (30.00) 0.82  0.82 095 111

(0.43, 1.44) (0.34, 1.97) (0.51, 2.39)
03:01 2/100(2.00)  4/100(4.00)  0.68  0.49 1/50 (2.00) 0/50 (0.00)  1.00 1.02 1.00 1.00

(0.09, 2.74) (0.98, 1.06) (0.09, 11.30)
11:01 57/100 (57.00) 54/100 (54.00) 0.78  1.13 27/50 (54.00)  27/50 (54.00) 1.00 ~ 1.00 086 113

(0.65, 1.97) (0.46, 2.20) (0.57, 2.24)
11:02 8/100(8.00)  7/100(7.00)  1.00  1.16 3/50(6.00)  5/50(10.00) 0.71  0.57 091 136

(0.40, 3.32) (0.13, 2.55) (0.35, 5.38)
23:01 - - - - 1/50 (2.00)  0/50(0.00) 1.00  1.02 - -

(0.98, 1.06)

24:02 28/100 (28.00) 16/100 (16.00) 0.04  2.04 10/50 (20.00)  7/50 (14.00) 0.59 1.54 0.29 1.56

(1.02, 4.07) (0.53, 4.42) (0.69, 3.52)
24:03 1/100 (1.00)  0/100(0.00)  1.00  1.01 - - - - - -

(0.99, 1.03)
24:20 1/100 (1.00)  0/100(0.00) ~ 1.00  1.01 - - - - - -

(0.99, 1.03)
26:01 4/100 (4.00)  3/100(3.00) 100  1.35 3/50 (6.00) 1/50 (2.00) 0.61  3.13 0.89  0.65

(0.29, 6.18) (0.31, 31.14) (0.14, 3.04)
30:01 6/100(6.00)  0/100(0.00)  0.04 1.06 4/50 (8.00) 2/50 (4.00) 0.67  2.09 0.91 0.73

(1.01, 1.12) (0.37, 11.95) (0.20, 2.73)
31:01 7/100(7.00)  4/100(4.00) 054  1.81 2/50(4.00)  2/50(4.00) 1.00  1.00 072 181

(0.51, 6.38) (0.14, 7.39) (0.36, 9.03)
33:03 15/100 (15.00) 21/100(21.00) 036  0.66 10/50 (20.00) 8/50(16.00) 0.80  1.31 059 071

(0.32, 1.38) (0.47, 3.66) (0.29, 1.71)
34:01 - - - - 1/50 (2.00) 1/50 (2.00) 1.00  1.00 - -

(0.06, 16.44)
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%3 HLA-BERBSFIET RFAFHESHEXESHT
Tab.3 Correlation analysis between HLA-B genotypes and CBZ-MPE or OXC-MPE

HLA-B CBZ}:¥ CBZ-MPE OXCK ¥ OXC-MPE KB UICBZ vs. OXC
HER ey kel ox Hesal kel ox ox
HLA-B Pooled rash  Non-rash P(H Pooled rash Non-rash PfE PfE
TGRS (95%CI) (95%CI) (95%CI)
genotyp: group group group group
13:01 26/100 (26.00) 16/100 (16.00) 0.12 1.85(0.92, 6/50(12.00)  5/50(10.00) 1.00  1.23(0.35, 0.08  2.58(0.98,
3.70) 4.32) 6.75)
13:02 8/100(8.00)  3/100(3.00)  0.22 2.81(0.72, 3/50 (6.00) 3/50 (6.00) 1.00 1.00 (0.19, 0.91 1.36 (0.35,
10.92) 521) 5.38)
15:01 10/100 (10.00) 2/100(2.00)  0.04  5.44(1.16, 4/50 (8.00) 2/50 (4.00) 0.67  2.09(0.37, 092  1.28(0.38,
25.52) 11.95) 4.30)
15:02 20/100 (20.00) 14/100 (14.00) 0.35  1.54(0.73, 7/50 (14.00)  8/50(16.00) 1.00  0.86(0.26, 0.50  1.54(0.60,
3.24) 2.57) 3.92)
15:11 1/100 (1.00)  0/100 (0.00)  1.00  1.01(0.99, 1/50 (2.00) 0/50(0.00) 1.00  1.02(0.98, 1.00  0.50(0.03,
1.03) 1.06) 8.08)
15:12 1/100 (1.00)  1/100 (1.00) 1.00 1.00 (0.06, 1/50 (2.00) 1/50(2.00)  1.00 1.00 (0.06, 1.00 0.50 (0.03,
16.21) 16.44) 8.08)
15:17 1/100 (1.00)  0/100(0.00)  1.00  1.01(0.99, - - - - - -
1.03)
15:18 1/100 (1.00)  1/100(1.00)  1.00  1.00 (0.06, - - - - - -
16.21)
15:19 1/100 (1.00)  1/100 (1.00) 1.00 1.00 (0.06, 1/50 (2.00) 1/50 (2.00)  1.00 1.00 (0.06, 1.00 0.50 (0.03,
16.21) 16.44) 8.08)
15:25 3/100(3.00)  2/100(2.00)  1.00  1.52(0.25, 1/50 (2.00) 0/50 (0.00) 1.00  1.02(0.98, 1.00  1.52(0.15,
9.27) 1.06) 14.95)
15:27 2/100(2.00)  2/100(2.00)  1.00  1.00(0.14, 2/50 (4.00) 0/50(0.00) 0.48  1.04(0.98, 0.86  0.49 (0.07,
7.24) 1.10) 3.58)
18:01 - - - - 1/50 (2.00) 0/50 (0.00)  1.00  1.02(0.98, - -
1.06)
27:02 1/100 (1.00)  0/100 (0.00) 1.00 1.01 (0.99, - - - - - -
1.03)
27:04 3/100(3.00)  0/100(0.00) 026  1.03(1.00, 2/50 (4.00) 0/50 (0.00) 048  1.04(0.98, 1.00  0.74(0.12,
1.07) 1.10) 4.59)
27:07 - - - - 1/50 (2.00) 0/50 (0.00)  1.00  1.02(0.98, - -
1.06)
35:01 5/100 (5.00)  1/100(1.00)  0.21 5.21 (0.60, 2/50 (4.00) 1/50 (2.00)  1.00 2.04 (0.18, 1.00 1.26 (0.24,
45.43) 23.27) 6.75)
35:03 - - - - 1/50 (2.00) 1/50(2.00) 1.00  1.00 (0.06, - -
16.44)
35:05 1/100 (1.00)  0/100(0.00)  1.00  1.01(0.99, - - - - - -
1.03)
37:01 - - - - 1/50 (2.00) 0/50 (0.00)  1.00  1.02(0.98, - -
1.06)
38:01 1/100 (1.00)  3/100(3.00)  0.61 0.33(0.03, - - - - - -
3.19)
38:02 10/100 (10.00) 7/100(7.00)  0.61 1.48 (0.54, 3/50 (6.00) 5/50(10.00) 0.71  0.57(0.13, 0.61 1.74 (0.46,
4.05) 2.55) 6.63)
39:01 4/100 (4.00)  1/100(1.00) 037  4.13(0.45, 3/50 (6.00) 1/50 (2.00) 0.61  3.13(0.21, 0.89  0.65(0.14,
37.57) 31.14) 3.04)
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gk 3
HLA-B CBZ} ¥ CBZ-MPE OXCH# OXC-MPE FZIBHUICBZ vs. OXC
HRA epen AR A ox e e L ox ox
HLA-B Pooled rash  Non-rash PfE Pooled rash Non-rash PfH P(H
SRSTIEE (95%CI) (95%CI) (95%CI)
(g group group group group
39:05 - - - - 1/50 (2.00) 0/50(0.00)  1.00 1.02 (0.98, - -
1.06)
40:01 18/100 (18.00) 40/100 (40.00) 0.001  0.33(0.17, 15/50 (30.00) 22/50 (44.00) 0.21 0.55(0.24, 0.14  0.51(0.23,
0.63) 1.24) 1.13)
40:02 4/100 (4.00)  1/100(1.00)  0.37  4.13(0.45, 3/50 (6.00) 2/50 (4.00) 1.00  1.53(0.25, 0.89  0.65(0.14,
37.57) 9.59) 3.04)
40:06 1/100 (1.00)  2/100(2.00)  1.00  0.50 (0.04, 1/50 (2.00) 0/50(0.00) 1.00  1.02(0.98, 1.00  0.50(0.03,
5.55) 1.06) 8.08)
44:03 1/100 (1.00)  2/100(2.00)  1.00  0.50 (0.04, - - - - - -
5.55)
45:01 - - - - 1/50 (2.00) 0/50 (0.00)  1.00 1.02 (0.98, - -
1.06)
46:01 37/100 (37.00) 28/100 (28.00) 0.23 1.51(0.83, 18/50 (36.00) 17/50 (34.00) 1.00 1.09 (0.48, 1.00  1.04(0.52,
2.74) 2.48) 2.12)
48:01 2/100(2.00)  2/100(2.00)  1.00  1.00(0.14, - - - - - -
7.24)
48:03 - - - - 1/50 (2.00) 1/50(2.00)  1.00 1.00 (0.06, - -
16.44)
48:04 - - - - 1/50 (2.00) 0/50(0.00)  1.00 1.02 (0.98, - -
1.06)
49:01 - - - - 1/50 (2.00) 0/50 (0.00)  1.00 1.02 (0.98, - -
1.06)
50:01 1/100 (1.00)  0/100(0.00)  1.00  1.01(0.99, - - - - - -
1.03)
50:02 1/100 (1.00)  0/100 (0.00) 1.00 1.01 (0.99, - - - - - -
1.03)
51:01 6/100(6.00)  2/100(2.00) 028  3.13(0.62, 6/50 (12.00)  4/50(8.00) 0.74  1.57(0.41, 0.33  0.47(0.14,
15.89) 5.94) 1.53)
51:02 1/100 (1.00)  3/100(3.00)  0.61  0.33(0.03, 1/50 (2.00) 0/50(0.00)  1.00 1.02 (0.98, 1.00  0.50(0.03,
3.19) 1.06) 8.08)
51:07 1/100 (1.00)  0/100 (0.00) 1.00 1.01 (0.99, - - - - - -
1.03)
52:01 4/100 (4.00)  0/100 (0.00)  0.13 1.04 (1.00, - - - - - -
1.08)
54:01 3/100(3.00)  1/100(1.00)  0.61  3.06 (0.31, 1/50 (2.00) 1/50(2.00) 1.00  1.00 (0.06, 1.00  1.52(0.15,
29.95) 16.44) 14.95)
55:02 2/100(2.00)  7/100(7.00)  0.17 0.27 (0.06, 2/50 (4.00) 2/50 (4.00)  1.00 1.00 (0.14, 0.86  0.49(0.07,
1.34) 7.39) 3.58)
56:01 1/100 (1.00)  3/100(3.00)  0.61 0.33(0.03, - - - - - -
3.19)
56:04 1/100 (1.00)  0/100(0.00)  1.00  1.01(0.99, 1/50 (2.00) 0/50(0.00)  1.00 1.02 (0.98, 1.00  0.50(0.03,
1.03) 1.06) 8.08)
57:01 - - - - 2/50 (4.00) 0/50 (0.00)  0.48 1.04 (0.98, - -
1.10)
58:01 11/100 (11.00) 17/100 (17.00) 0.31  0.60 (0.27, 5/50 (10.00)  8/50(16.00) 0.55  0.58(0.18, 1.00  1.11(0.36,
1.36) 1.93) 3.40)
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&k3
HLA-B CBZ}¢ 9 CBZ-MPE OXCH# OXC-MPE JZIB4ICBZ vs. OXC
HAR e el ox Bl kRl ox ox
HLA-B Pooled rash  Non-rash Pl Pooled rash Non-rash
enotypes (95%CI) (95%CI) (95%CI)
eI group group group group
59:01 1/100 (1.00)  0/100(0.00)  1.00  1.01(0.99, - - - - - -
1.03)
67:01 2/100(2.00)  0/100(0.00)  0.48 1.02 (0.99, - - - - - -
1.05)
x4 LREEPASIEEZA HLA EEREKITLL 547
Tab.4 Comparative analysis of HLA genotypes between pooled rash group and non-rash group
HLAJE R L U
B FEC PA OR (95%CI)
HLA genotypes Pooled rash group Non-rash group
HLA-A*24:02 38/150 (25.33) 23/150 (15.33) 0.045 1.87 (1.05, 3.34)
HLA-A*30:01 10/150 (6.67) 2/150 (1.33) 0.039 529 (1.14, 24.55)
HLA-B*40:01 33/150 (22.00) 62/150 (41.33) <0.001 0.40 (0.24, 0.66)
DP 3 /M IX; HLA-M2E, F2E S5HMAR Y3 A, Hih HLA-A*24:02 F1 A*30:01 5 CBZ-MPE &

WA 5 ASMs Fr 815 % UM G i £ 2 )2
HLA-TZEERH . 258 578 CBZ-SJS/TEN 5
HLA-B*15:02 3 AH A, IF7ER I DU S EDBE | %%
DR VG A 2 A AR A BRESE ", IR A
T CBZ UL A () SEAE A, 72 FH CBZ Z 11 JE i
#r HLA-B*15:02 JE R ] K KREAR SJS/TEN 1y &4
R T HLA-A*24:02 R{Y 5 CBZ-SJS/TEN £ %,
H A BE 5 A% ASMs-SJS/TEN {92 m] f iy PRI 25

SR, IR b 57 1 ASMs 5| B 95 T UL fY)
HA S 2 (Y BE 9% MPE, {HH5 HLA JEH 94
KPEMTCE W . —WF5 o, CBZ-MPE Al g5
HLA-A*31:01 4 X" )i 3j% A B h CBZ-
MPE #] fi£ 5 HLA-A *02:01 #ll HLA-DRB1*14:05 A
X WA B ST B8 HLA-A*31:01 }2 HLA-
A*24:02 T 4 cADRs-MPE (/& £, 787
Ji BUBENFE R, R — 30 £ p o 5 7R HLA-
A*24:02 & ASMs-MPE [l FIfG R R R Je Lt
5% hli %k 78 HLA-B*13:01"" . HLA-DRB1*04:06"" 7]
ft5 OXC-MPE A %, HLA-A*24:02 5 HLA-
B*38:02"" W[5 CBZ-MEP H %, L2005,
HLA-A*24:02 5 HLA-A*30:01 7] B8 N 95 & i
ASMs-MPE il GRS R . i DU AR A 2300
WF9E BoR, Joi8 & CBZ-MPE, OXC-MPE, i 2 Hfih
J5 7 ASMs-MPE 15 HLA-B*15:02 JCH] A6
P RBFSEAE CBZ-MPE (CBZ J B 4H) Al
OXC-MPE (OXC K23z 4H) 1 FH i 43 H R I e 43 4
KIN 17 4~ HLA-A SEH 40 BUFT 47 4 HLA-B JEH 43
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X, WA K HLA-A o B BLH A5 OXC BA M
Ktk ¥ CBZ Ml OXCIr s L ML B bt Ie &
P HLA-A*24:02 Fll A*30:01 7 f 9540 FHPE % 8 Tk
FeB 2, 278 HLA-A*24:02 F1 A*30:01 7] G N F5
% ASMs-MPE 1yl a6 K &, 5 B a9 —
"', MPE 5 HLA WA PEES AR T 1Y)
S AR, HEW AT Be 5 ANHERR Sk L RS AR A
YRS SR X, Wit — Y KA R I T A
KRR

AR FE S, 1% P HLA-B*40:01 7E CBZ
R AR N 18%, B BALT CBZ B4
(40%) , 2 KB B M, 7R & ¥ HLA-B*40:01 7£
Bz 2 ) B R B AR THE 2 4, 4875 HLA-
B*40:01 5 CBZ-MPE, # % ASMs-MPE 77 fiifl ¢
P, BEFEWTST B8 HLA-B*40:01. B*07:02 5 CBZ-
SJS/TEN FEAE A ICHE™ ™, ZEX} MPE IRF 5 4 Hr
% ¥ HLA-B*58:01, HLA-DRB1*03:01 5 CBZ-
MPE f7 46 AR G, $7R 3k 26 PR 38 W] Rl 2 bk i &
A MPE {3 ZE"™, {H HLA 5 MPE J& B 171E
BRI A SR O SE R, TR 7R 2RI p AR AR E
FAFoE SERT, HMLRIBA Rt — B RAFS

Zi b, RIS RIS HLA-A*24:02 FlI
A*30:01 5 CBZ FEUWBE 24 5%, Ml RERE TS &k
ASMs myiE el R & s #iok A3 HLA-A 8 B 2
ALY OXC A MK, Fidt—29 KA
W2 PO FE SN N CBZ i ik
HLA JE[H, $Em %4,
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AR G R o 285 R 18 BAEE, L RNIEIK T & 4F 280 1K (11/18) | IGIR & AF 34 ¥k (9/18) , Horp
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EEG analysis of subclinical seizures in frontotemporal lobe epilepsy

LV Hui, YU Qin, HAN Yenan, YAO Xiaojuan, CHEN Yin, CHEN Zhijuan, YANG Weidong
Dapartment of Neurology, Western Theater Air Force Hospital, Chendu 610021, China
Corresponding author: YU Qin, Email: yq_yuqing@163.com

[ Abstract] Objective To analyze the EEG characteristics and clinical significance of subclinical epilepsy from
frontotemporal lobe. Methods A collection of patients with epilepsy who had subclinical seizures monitored by 24-hour
video EEG from January 2020 to January 2021 in the Neurology Department of General Hospital of Tianjin Medical
University General Hospital, and analyzed the duration of seizures and the number of seizures on the EEG.The
characteristics and clinical significance of onset time (sleep period/waking period), interictal discharge, and number of
leads involved in seizures. Results A total of 18 patients were enrolled, and 280 clinical seizures (11/18) and 34 clinical
seizures (9/18) were captured. Among them, 2 patients had both subclinical seizures and clinical seizures. Frontal lobe
origin, 235 subclinical seizures and 15 clinical seizures; temporal lobe origin, 26 subclinical seizures and 19 clinical
seizures; frontotemporal lobe origin, subclinical seizures 19 times, no clinical seizures were captured. In the subclinical
seizure group (11/18), there were 163 sleep episodes (58.2%) and 117 (41.8%) during waking phase; in the clinical seizure
group (9/18), 16 episodes during sleep (47.1%) , 18 seizures (52.9%) in the awake period. Among the leads involved in
seizures, <6 leads, 270 subclinical seizures, and no clinical seizures; = 6 leads, subclinical seizures 10 times, and 34 clinical
seizures. In the total duration of seizures: the clinical seizure group was (27.43+17.73) s, with a median value of 30s; the
subclinical seizure group was (20.10+15.68) s, with a median value of 13 s. In the analysis of Spearman related factors, the
subclinical seizure group was positively correlated with the sleep period (P=0.000), and negatively correlated with the
normal nuclear magnetic field (P=0.004). Conclusion The epilepsy originated from the frontotemporal lobe has the
characteristics of short clinical seizures, fewer leads involved, more likely to occur during sleep, and subclinical seizures

that are more likely to occur when the MRI is abnormal. Therefore, strengthening the monitoring of long-term video EEG

DOI: 10.7507/2096-0247.202111003
#EEH: F, Email: yq yuqing@163.com

http://www.journalep.com


http://dx.doi.org/10.7507/2096-0247.202111003
http://www.journalep.com

SR ¢ & 2022453 H S8 52 14

e 117

for patients with epilepsy and attaching importance to the interpretation of EEG during sleep will help to detect the

subclinical seizures of patients and further improve the management of patients with epilepsy.

[ Key words] Subclinical seizures; Clinical seizures; Temporal lobe epilepsy; Frontal lobe epilepsy; Video

electroencephalogram
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Tab.1 General and clinical data of patients with epilepsy

%H R 7 ST S —
Category Number Percentage xs
of cases
P53 Sex
¥ Man 12 66.7
% Woman 6 333
A% Age 49.16+17.45
AEDs## Number of AEDs
OFf 0 species 2 11.1
1711 species 3 16.7
2Ff12 species 9 50.0
3F013 species 3 16.7
4F14 species 1 5.6
MRI
58 Abonomal 10 55.6
1E# Nomal 8 44.4
JAE R Interictal discharge
ZeM Left 8 44.4
FifMRight 7 389
KUl Bilateral 2 11.1
JENo 1 5.6
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FHIE (P=0.000) , SHZREIEH RMAK (P=0.004), B BEAREAEES) A 0 Re o, Lo G e 11
KUK RAETEMENR I S 5 kA, HAZRES 00 DAl R &0, DS i 0 i 58 2 IR
BEER S MBIIR T LE. mRAFEHS i P P W 0, R DA b PR A 2, A BT
AEDs U R IEMC, AIRES IR A EMEHEE  RBUEERIRIK T A A, 258 8 B 1y
ZOMERTERR B A K. MR N RERA RS B

®2 WMANMMBEEIBERI N
Tab.2 Comparative analysis of two groups of video EEG data

% H Category llﬁﬂﬂ.?.ﬁ{’ﬁéﬂ (n=280) |Iﬁ.f;1?.7i1’ﬁéﬁ (n=34) Pl
Subclinical onset group Clinical onset group P value
EEGH 5 #{3 Origin of EEG
#it Frontal lobe 235 (83.9%) 15 (44.1%) 0.001
it Temporal lobe 26(9.3%) 19 (55.9%) 0.641
#FEFIT Frontotemporal lobe 19 (6.8%) —
KAERTE] Onset time
IRV Sleep period 163 (58.2%) 16 (47.1%) 0.044
175 Y Awake period 117 (41.8%) 18 (52.9%) 0.948
SRAEREZETR] (FP)
Total duration of seizure (seconds)
X+s 20.10+15.68 27.43%17.73 0.013
{3 ¥Median 13 30
VAU Y &3
Number of leads involved in seizures
<6 270 (96.4%) — 0.001
=6 10 (3.6%) 34 (100%) 0.053

T PECHPIETERFIR A g L, LLP<0.05y R ST # R X

Notes: The P value is the comparison between the two groups in different items, and P<0.05 is considered statistically significant

®3 MARERBRSREBPRERXIR

Tab.3 The relationship between the origin of seizures and interictal discharge in the two groups

A(EE GGl Il R R AERE IR (n=280) R R ZAFALIR (n=32) PlH
Interictal discharge Subclinical origin of seizures Clinical origin of seizures P value
—ZH{consistency 280 32 0.002
A—FInconsistency 0 0

A (1) Uncertainty (notes) 0 2

TE: RWE R IR R ARLE P L) R W B R AR R, ORI AT

Notes: Uncertainty showed that 1 patient in the clinical seizure group did not detect interictal discharge, so it was not included in the analysis

x4 BRTRIERBDERIBALSZIERE (RERA/FER ) &

Tab.4 Comparison of different origins of seizures and time of seizures (sleeping period/waking period) under clinical conditions

EEGHEJEHR L IR & A2 Subclinical onset group Pl
Origin of EEG HEHR Y] Sleep period TH I Awake period Pvalue
il Frontal lobe (n=235) 134 (57.0%) 101 (43.0%) 0.093
it Temporal lobe (n=26) 17 (65.4% ) 9 (34.6%) 0.195
AN Frontotemporal lobe (n=19) 12 (63.2%) 7(36.8%) 0.130
&t Total (n=280) 163 117 0.028
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x5 IGKTE{EA Spearman X447

Tab.5 Spearman correlation analysis of subclinical seizure group

%% H Category Spearmantf|5& £ 4 Spearman correlation coefficient P{EP value

MRIIE# Nomal MRI —0.785 0.004

KA Interictal discharge -0.122 0.720

AEDs%{( i Number of AEDs 0.583 0.060

i i FEI2 Y8 Orrigin of EEG -0.493 0.123

HIERR 1] Sleep period 0.910 0.000

T Awake period 0.594 0.054

KAE B I FHEL Number of leads involved in seizures -0.039 0.908

* 6 IfKR%1EZH Spearman tHX S H7
Tab.6 Spearman correlation analysis of clinical seizure group

2% H Category Spearmantf & Z #{(Spearman correlation coefficient P{EP value

1% % 1F % Nomal MRI ~0.664 0.051

FAEEII H Interictal discharge -0.240 0.534

AEDs#{ i Number of AEDs 0.747 0.021

Jigi FL T2 YR Orrigin of EEG —0.600 0.088

[ENRIY] Sleep period 0.131 0.737

TE ) Awake period 0.378 0.316
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— X I, XA R E AT VIR AR S YA R
o XEINFRWIGIR T EZAE5IE IR ZAVERIE T F
— S50 DX 1) R T BB R A RO AR R .
34 ERTRIESKBEE

Sk R i v T 0 D 380 P S I F A A 2R e PR
O T R A6 ) e, I HLR B — 2 I R AR TR
T AR S [l i o e g e . PR K2
T B A /DR 10 ~ 20 cm” A4 i 1] 1B A B W0 5] 5%
R PRI A R AT R A M e
BRI, $2 &6 IR T AR VERY & I, TR b A5 2
T R .
3.5 EHARHARE

AHIGE ST [m 5, ARG IR T & AE
T SRR D, N RE T G b S BRI IR R &
YRR i EURAAE, 5 i — 2 IR A B, AT
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[(FE] B W5 b O LR 6 S I AR 44 (Sodium valproate, VPA) IGY7 i #EIF I BEAE 1k
SR S, BTG PR 25 33 R v i AT AN A 45 24 0T B2 TG PR AR L 250 M O vk Bk dis . sk IRl
53T 350 41 2018 4F 6 A 1 H—2021 4F 3 A 1 H WIRILE T 27 B B B2 Be 5 F 9 IR BIA YT 1Y 0 ~ 14 20K 78
LAY R R 4N 25 3 B A S AR ARG R B, 4 BR VPA 25V B 45 543 AR M 259 BE 41 (<50 pug/mL) | JAYT UL
2 BE 4 (50 ~ 100 pg/mL) FES M 253 BE2H (>100 pg/mL) o BEDLRE 350 44 [F I 7R TR Befd BEAT IR 1Y 0~14 % L3
AR FE ST IR . R O VPA JRITA S X AT h e ispr it B4 242257 (P>0.05) ; @ 45 VPA Ifi2}
R VU R AL IR F D BE A DN el . 4 B i . 45 B Sl 8 NG il . AT R N RAFE G4 22 5
(P<0.05) 5 () fe Vi B 1M 245 4k B2 1) BT I REHG b 57 5 6 A SR e MR B L TR W B A i, HLAEAE 25 57 (P<0.05) o &1
JF B S 70 5 L2596 BE 3R 7 20 A s L, 17 R Pt B LT 25 70 4 L ol 9 25 35 T3 o

(X8R EREN; FFThReS o M2y, JUN

Correlative study on the changes in liver function caused by sodium valproate in
children with epilepsy
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2. Pharmaceutical and Medical Technology College of Putian University, Putian 351100, China
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[ Abstract] Objective To study the correlation of changes in liver function during long-term treatment with
sodium valproate (VPA) in children with epilepsy in Putian, and to explore individualized administration to improve the
compliance of children with medication. Methods The blood concentration of VPA and related biochemical test data of
350 children with epilepsy from June 1, 2018 to March 1, 2021 were collected in our hospital. According to the results of
VPA blood concentration, they were classified as low Blood concentration group (<50 pg/mL), therapeutic blood
concentration group (50 ~ 100 pg/mL) and high blood concentration group (>100 pg/mL). Results (D There was no
significant difference in liver function indexes between the VPA treatment group and the control group (P>0.05). @
There were significant differences in liver function ALT, AST, AST/ALT, TBIL and DBIL among the groups of VPA blood
concentration range (P<0.05). 3 The abnormal incidence of liver function indexes of high blood drug concentration was
lower in the concentration group and higher in the treatment concentration group, and there were differences (P<0.05).
Conclusion  Abnormal liver function in the high blood drug concentration treatment groupis quite common, and the

dose of the drug should be adjusted in time to avoid liver damage caused by the VPA.

[ Key words] Valproic acid; Abnormal liver function; Blood drug concentration; Epilepsy
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Z AW IR EN (Sodium valproate, VPA) , #IIf IR
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Wi LRIRCR, HA R OB AT RES 3, H 2= 1E
IR S EUHASERE RS 1 VAP (I
I T REAHSCREFR" S il PRI T A 55 6 1 L
WU, SAS BT IE 4% e BE S 1Rl 5 T D AL Ak

1 AREFTE

1.1 FRRIE

] P i 4 2018 4 6 H —2021 4 3 A A 7E
7 0 27 B i e 12 B Wil VP A I 24 3 BE LA K AT T
IR AT 0 ~ 14 % W & L 350 ], Hirb 53
211 #1] (60.3%) , 4EWEI(E K (6.7+3.6) 5 L 139 H
(39.7%) , W HME N (5.8£3.4) % . BEHLIHEL
350 2 [l 7R TR Befad B A AR 1) 0 ~ 14 5 LE M A4k
WHE XTI, Horp 5B 207 1] (59.1%) | 4 143 ]
(40.9%) o B RLLE | 4F I 2 0] £ 53 08112
B ST ARAR T B s B B s 2 10 P2
AR KR LIE S AN R
1.2 MANSHERIRE
1.2.1 2t D0~ 14 B2 Wr ki B o HAh
I ARSI @ B VPAIRYT IR, N
IR I 247 e 3 A I BB o5 Ry SR AR A VR BE R, (] Ao A
Mo RER A, WM FIIRE S VPA M2y ik R A
A oA 24 4
1.2.2 #HmArg O A LM, I LREFRIR A H
R L, @ IF. BIhReSsE BL.
1.3 MR

WLEEAF G O AARUER I B LIRS VPA ¥
0 R LS (g R A (A L 09 D B AR DG F5 r
S (Total protein, TP) |, F&& [ (Albumin, ALB) .
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BRE M (Globulin, GLB) . H#EH/Bk&E M (Albumin/
Globulin, A/G) . EMHZT % (Total bilirubin, TBIL) .
B #EAR4T % (Direct bilirubin, DBIL) | 4 % %
(Alanine amino transferase, ALT) . 7 5 %5 2 il
(Aspartate amino transferase, AST) . AR YR
N % % i (Aspartate aminotransferase/Alanine
aminotransferas, AST/ALT) .,
14 SitFESH

{111 SPSS 26.0 BEATHETH 73T, J7 22 57 V4L
FEbRH x+s Fon, AR KB H x40 X AH
KB IEAT 58T, DL P l<0.05 H 2R HA %1

2 #HR

2.1 VPA A53tRARFINREIEFRAIXTLE

VPA 4 LY 3 BRI 45 45 7 PR G R A7) o
257 10 ~ 40 mg/ (kg-d) o XF BRZH ATEAS Bt fidt B #x
TRI) 0~ 14 2 (LI R REALIIR, AT 1128 0T,
TR WA PR I2 M . VPA 45 % e 2 AT hBE LY
TGt 25 5 (P>0.05) .
2.2 A[E VPA iR ESEEIFIhBEIstRA LL &2

& VPA S FI4] ALT. AST 1 AST/ALT f%
EZH (P<0.05) , JET P AR s VPA R
JLHE4 (5100 pg/mL) i ALT, AST B B 5 AIK
VPA WJEJEHIA (<50 ug/mL) 5IAY7 VPA HJETE
FilZH (50 ~ 100 pug/mL) FHi& (P<0.05) . HEBRH A AT
REMTR AR R 52, 43 BT [A] VPA Yo 240 5 2
RERUARSE, 455 R AR VPA WBETEFEIZH S ALT, AST,
AST/ALT, TBIL il DBIL WAHEHEAFE G 127 X
(P<0.05) , WL3% 1,

R1 & VPA KEEEMBT I BEIEAREY LL R

Tab.1 Comparison of various VPA concentration ranges and liver function indexes

1545 Index <50 50 ~ 100 >100 F P

TP (g/L) 71.2+4.7 70.6+5.1 71.043.7 0.224 0.799
ALB (g/L) 44.8+3.0 44.3+2.9 452+1.0 0.497 0.609
GLB (g/L) 26.4+3.4 26.2+4.4 25.8+3.1 0.070 0.932
A/G (g/L) 1.7+0.3 1.8+0.4 1.840.3 0.092 0.913
TBIL (umol/L) 6.7+2.6" 5.842.7" 7.9+3.1° 3.249 0.043
DBIL (umol/L) 5.8+2.7" 4.8+1.9° 6.8+2.7" 3.986 0.021
ALT (U/L) 15.4+10.1° 14.7414.6" 29.3+7.2° 3.577 0.031
AST (U/L) 30.9+20.1° 28.9+12.2° 53.7+8.7° 5.348 0.006
AST/ALT 2.140.6° 2.440.8° 1.940.5" 2.282 0.01

T aGbZAFEGI AR L, P<0.05; aaZ [MIEGIT#8 L, P>0.05

Notes: There is statistical significance between a and b, P<0.05. There is no statistical significance between a and a, P>0.05
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Tab.2 Relationship between VPA concentration and abnormal liver function
~ ot e S TR R A= (%)
E=7 S ITFOIRERR bR (n) IER T DResEdR (n) )
Incidence of abnormal be P
Index Abnormal liver function Normal liver function index . .
liver function
5% Gender
5 Male 21 190 9.95
4 Female 17 122 12.23 0.499 0.503
VPAIfL 253 (pg/mL)
VPA concentration
<50 10° 96 7.55
50 ~ 100 18° 186 8.33 9.36 0.009
>100 10 30 22.5

T a HIMZGHE>100 pg/mLA A, P<0.05

Note: a. compared with the blood drug concentration>100 pg/mL group, P<0.05

2.3 VPA BT ARG MFRENERERERE
B

350 LA 1 Bl EA VPA ITEUFBU, &
A2 0.29%; 38 BT DhRefatrfa & i, KA
10.88%. 1] AEHS A VPA ML 25 AT ' K
¥ Ho, IR ERG A S WL 17 #,
21 Bl AR Z53k FE A 10 6], JRI7 I EE 4L 18 ], /&
M2 B2 10 5], ASEIE S AR L I 259 B BT 3K
JHF A Al 2 S5 A SR SR WL 2, ] AN [) 1 5
SHEEH R ERILG %5 X (P>0.05) , ANH
VPA Il 25 ¥ B B 20 5 R D g A= Ak 8 i kA=
FEFAZITFE L (P<0.05) .

3 Hg

FEAS YW FE AT HUB PR PR VPA I 25 ik
JEZ A A TR G 124 0 o 5843 R AR S
BRI AATE 22 57, BRORTE 36 55 B o &k
B EMLHN VPA HRRAE 2", O
FER, N B3 B A LA B/ NBR g R 2tk
BILET, MAREE IR 2, W] R R BUM 25 Mk B
PERI 225, (EARRBFZE R IX — B

AWFGE R I, VPA Il 2454 BEAE TR Y5 H N B2
TR, R U VPA AR 1 Bl E R T
25 M BF R o AR ZE R 5 TR AT R B A 2 TR AR
VPA SEUFDIReHE bR 58 0O 00, IR 2 Al LIE
th, 78 38 BRI VPA 5 Ay AR ARG A 53 1
i, BN R R 9.95%, LN 12.23%.
VPA I 254 5 43 4 IR VPA BT ST th g6 4r 57
WRAEFA M2 <50 ug/mL 414 7.55%; 50 ~
100 ug/mL 414 8.33%; >100 pg/mL 41K 22.5%.

ey I 24 V4 B 2 JHF Tl BB 46 i S i 4 2F R I (i AT o,
REEA RIT MR EA R, ERARITFE
o XFRPIME T VPA ¥ EE 5 T 100 ug/mL 9 &
HAERILR MR, AN B e 55 1Y
“HIMY” F54% ALT 1 AST W] L5 FL Hb Jsz ke e 4
FON TR RIAYT 1R P 1 24 vk S ok e 1 15
B, IR VPA L 255", RS AR R X
AT BE o U 4 25 W6 ST BRI RO B8 AT
AMARAIBTT , DAS P 25 5 ok O BILAAAR

VPA (14 1l 244 8 M 0 AN S 2 T A T 7 AL
TR RS, 3 I A AR sk g R 26T 5
FEFAR RN “RUEAR” ™ w2 B 4
E 22 1 AT DI RE A6 bR S o BOR  BUE L BEAT 45
P, A K I 8 8 55 151 D) O £ LA AL D) R
ARHIRGE v R BIRIE T VR R 4 B T DR b S
AR SRS BAE A AR A O, R
LT

FMZEMRFE P fEE TR o

S ik
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MR RNA ZEEREE NE M BN mia Ay
1L ﬁ#ﬁ&iwnul’:‘é%} Ll

EE?, BHF, KR, ZRE

L NS RO L BB (33k 014040)
2. WEE IR A 3k B2 e A — M = B iz At (3% 014010)

[#HE] B9 5 4 FIFRR RNA (circular RNA, circRNA ) 7E550 5 4 ZME UL 5 1% 41 i (Peripheral
blood mononuclear cell, PBMC) H i 36 ik K32 Fi A 915 B A AT T e T00I , o B & 9 ML T 38 7 $ b AR i o
FE BEHL 2020 4F 5 A 2021 4F 5 A TN BHE R Ak B A2 BE 55— B B2 e 22 N RHZ TR I B0 8
22 4, HorP 5 13 4. 4 8 fl, FIAEHR (36.4148.39) ¥ fAREXIIRA 22 44, B L& 11 4, FHER
(34.41+£8.68) % . RS ZERE & PCR IEH I PBMC 1119 circRNA: EFCAB2, Cl4orf159, PARG, TMEM39 1)
FIRACEFFI A DE BT H I RS T AN . 4558  AHELXTHEAL, EFCAB2 Ml Cl4orfl59 Wiff circRNA 7EHH
BESNE M PBMC B BT, EFCAB2 MIXFRiA N 1.42£0.06 (£=29.41), Cl4orf159 X Kk K
1.31+0.03 (t=25.27) , PARG, TMEM39 #E4MA Il PBMC H RN R A W15 25187~ EFCAB2 £33/ =AM

/N RNA (micro RNA, miRNA) : miR-6873-3p. miR-6739-3p. miR-7110-3p; Cl4orf159 15 %|AY =4~ miRNA: miR-
1180-3p. miR-6501-3p., miR-3622b-5p. il id TargetScan U4 A Xk AH OC 1) 1 K 47 5000, EFCAB2: miR-6873-
3p FFE A MRYILAA 11 AN FIFRER ;. miR-6739-3p A5 & 4RI ALA 7 AT HFEIA ;. miR-7110-3p f5A & FEH
14 T FEEE . Cl4orfl59: miR-6501-3p fF & 4 IALEF 9 A~ FilF3EE; miR-3622b-5p fF & 45 MILH 14 /\T
HFEEH s miR-1180-3p £ &AL 1 NURIEIN . 4518 BF5E R W] EFCAB2 Ml Cl4orf159 PiFh circRNA A fE/Z

P ) 2 AW =R Y, ﬁﬁét%fn, L2E A AT, X PIA circRNA W REELA 7“7 T 4n” AP0
EFCAB2 H.% 7t 24 miR-6873-3p Al miR-7110-3p “4>FUF4H" BIMEEE, IR & B miR-6873-3p Al miR-7110-3 4 4L
(7] A T DA 3 PR MAAP 1 B-3 2o 948 P P 1 38 B AE 0 h R FEAE T s Cl4orf159 7T LAFE Y miR-6501-3p 43T
T4 TR CCL3 Ay FRIBLEMUN T R #E1E

[XH8IR] PR RNA; W - Filgdn; AMEREY
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[ Abstract] Objective To study the expression of 4 circular RNA (circRNA) in peripheral blood mononuclear
cells (PBMC) of patients with epilepsy and to predict its function by bioinformatics, so as to provide basis for exploring the
pathogenesis of epilepsy. Methods  From May 2020 to May 2021, 22 epilepsy patients were treated in the Department of
Neurology of the First Affiliated Hospital of Baotou Medical College of Inner Mongolia University of Science and
Technology, and 22 control group were selected. There were 13 males and 8 females in the epilepsy group, with an average
age of (36.41+8.39)years. There were 11 males and 11 females in the control group, with an average age of (34.41+8.68)
years. The expression levels of circRNA EFCAB2, C140rf159, PARG and TMEM39 in PBMC were detected by real-time

fluorescence quantitative PCR, and their functions were predicted by bioinformatics. Results Compared with the
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control group, the relative expression of EFCAB2 and C140rf159 in PBMC of epileptic patients was 1.42+0.06 (1=29.41)
and 1.31+0.03 (¢=25.27), PARG and TMEM39 were not detected in peripheral blood PBMC. Bioinformatics analysis
showed that three mirnas obtained by EFCAB2 were miR-6873-3p, miR-6739-3p and miR-7110-3p. Three mirnas were
obtained by C140rf159: miR-1180-3p, miR-6501-3p, and miR-3622b-5p. The seizure-related genes were predicted by
TargetScan database. EFCAB2: miR-6873-3p met the requirements of 11 downstream genes. A total of 7 downstream
genes of miR-6739-3p met the requirements.A total of 14 downstream genes were eligible for miR-7110-3p and a total of 9
downstream genes were eligible for miR-6501-3p. A total of 14 downstream genes were eligible for miR-3622B-5p.miR-
1180-3p has a total of 1 downstream genes that meet the requirements. Conclusions  Studies have shown that two
circrnas, EFCAB2 and C140rf159, may be important biological markers of epilepsy. Through bioinformatics analysis,
these two circrnas may act as "molecular sponges” to regulate epilepsy. EFCAB2 has the potential to act as a "molecular
sponge" for miR-6873-3p and miR-7110-3p, and it was found that miR-6873-3p and miR-7110-3 share a common
downstream target gene MAP1B-which plays a role in epilepsy by regulating voltage-gated sodium channels. C140rf159

can act as a molecular sponge for miR-6501-3p to regulate the expression of CCL3 and play a role in epilepsy.

[ Key words] circular RNA; Epilepsy; Molecular sponge; Bioinformatic
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Tab.1 Primer sequence of four circRNAs and reference gene

EAs 519fEE

Name Primer sequence

GAPDH (%) F: 5-TGACTTCAACAGCGACACCCA -3'
R: 5-CACCCTGTTGCTGTAGCCAAA-3'

EFCAB2 F: 5-GCATGATCTGATTGCAGAGAG-3'
R: 5-TCCTTCCGTAGGACAGCATCC -3'

Cl4orf159 F: 5-CCGCAGACACCTAGATTTGACC-3'
R: 5'- CAATCCCCCGGTTCCCAGTTG-3'

PARG F: 5-GGGGGTGATGCCAGGTTAAAAGAA-3'
R: 5-TTACACCACCTCAACAAAACGA -3’

TMEM39B F: 5-TCCCACTTCCGCTTCCATGTT-3',
R: 5-GCTGTCTTGTGTGCTGCTTCC -3';
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Tab.2 Comparison between epilepsy group and control group

about general information

IR/ 5320 Tt aE ) Xof HE 4
Feature/group Epilepsy group  Control group
#1% Number 22 22
L Age (X+s) 36.41+8.39 34.41+8.68
/14 Male/Female 13/9 11/11
{RTEFEHL BMI (¥ +5) 21.72+1.86 21.71+2.23
W & IS Seizure type

2By H AR R AR 4

Generalized tonic-clonic seizure

F48 % AF Clonus attack 3

IR 13

Complex partial attack

L e F 2

Simple partial attack
WEA 5 Post medical history JC €T
ZJi% 5 Family history J T
PR T 7

History of febile convulsions

£ 3 BMARIEEA PBMC LI RNA BT RiE
Tab.3 Relative expression about circRNAs in PBMC of

epilepsy group and control group

Gl FEAEL

EFCAB2
Group Sample number

Cl401f159

PRI 4L Epilepsy group 22 1.4240.06  1.31+0.03

%} H841 Control group 22 1.01£0.03  1.00+0.01
t 29.41 25.27
P <0.05 <0.05
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Tab.4 CWCS of downstram epilepsy gene related to EFCAB2
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Tab.5 CWCS of downstram epilepsy gene related to C140rf159

FRIRRNA f/INRNA TR E A CWCS/H 4L FOIRRNA f/INRNA AL CWCSHES>
CircRNA MiRNA Epilepsy gene ~ CWCS score CircRNA MiRNA Epilepsy gene ~ CWCS score
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P R RE S R KR ARG S
W GEBAE . W ERA TSR E S IAMNAH R
", WEHSIME (Power button sign, PBS) HlI7E
oY MY b TR 22 8] 2 — A i e v B
(precentral sulus segment) ", DL KT ALKTZF4H
(Computed tomography, CT) A IiLJK H i 3¢ HHAb £
6", FCD N BIZ /DR AT 3 58 . s K
I B AR | 2Rl B4
3.2.2 FiEAE  7E MRIT2 # 5 FLAIR HAH2EE &
5, AR G5, DS i V) 1) 70 IS i L 4E
2 RE, bR 5 TGS R R R B
B TG Z AR E A 2 58 fig s e
H R RAENUHIRAAE™ . ZEBAEIR AT 0L F45 T
TEAR™, o A e Pk ol sl e Bk
323 B TAAFEAEN MRIEZE 3TMRIHT
fEME L RN, B HERE T 15T, Bh K
BN, Melleris 2" 3 25 B ZEBAE, H
2 YT 3T MRI, {HIAR)Z WA 5 558 1F - 1f
— BRI ME A PR ZEBAE . B4 PR MRI #HEE
52275 1) J2 WA BT & B0 8 S5l AR e
FLAIR 3 [ (fast spin echo) #3125 2 ~
3mm'" J 1.5T 3D MRI #2455 [6] P (isotropic)
FLAIR 1™ 4.5 T R LB IE

Melleris %" Xf 25 B ZE BHEM 4 25 9F4> (0 1E
W ~3 &), L5T MRI W44 0.56, 3T MRI i 1.72,

7T MRI Al E{ T 3T MRI, Colon 25" %3
4 BZEIBAE, 2 ) 3T 5 7T —%4, 2 ) 7T 8 F 3T,
324 FiHEAEL FCD P84 %A%  Urbach % (2002) "
R 22 41 FCD I AU3E 24 ANR7E, 18 Fil7E T2 AP
A RS A B E . Kresk 25 (2008) " il
154 5] FCD A Hij = 73 B4 MRI, 38 1] (25% ) AL
SEH . FBHEAE FCD a1 (n=23) A 2 71 (8.7%) ,
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FCDIIb (n=28) A 6 f (21%) , mMCD }% FCD [ %!
BBl . FE UL T FCD I ALt H 2
b %, Mellerio 25 (2012) " $RIB 71 1] 2H 2795 i
“FUESE ) FCD, it 42 ] (59%) MRI 54, 35 i
(83%) % iB/F . Colombo %5 (2012) " i
118 5] FCD 1 90 51| >4 FCD I &, HH 76 441 (92%)
AZEBEAE: Wale B, 9 1 (56%) A ZE#EAE, b HY
74 B, 67 B (91% ) A ZFi&EAE (P=0.003) .
FCD Il B 2%, Colon %5 (2016) ™ 41
8 {51l FCD 4 {545 ZF AL

Urbach 45 (2002) ™' 423 22 ] FCD I 4 24 4
AR 10 S, T0 6 L B 2 A Far el 1 A4S
AL et & (%) 1Al 4 4, Mellero 25 (2014) M
i 25 B ZEBEAE, 22 B T8 (EFEhIRX 9, &
1) 2 BIFETRAT, 1 BIFESI . Wang %5 (2013)"
Wl 14 BIZ B, B9 Fl . T4 F ., H1 .
Barkovich (1997) " F A4k B 1Y 18 ] 2 B AF 47 p
Je X, ZEEAEEEAAI T FCD A, LT b A,
EZ AN L
33 B4R

Barkovich 45 (1997) """ 8 18 4 %5 B 4F,
10 {9 EEG ™ 8 f5il7E MRI S5 X A7 BR Jey i 22 il A
B 2 R TRECE SR . 4 BIRSTK FL E] (VEEG)
o3 e F MRI SR IX, 1 BIARBERE . Wang &5
(2012) " 43 14 v 11 %] VEEG F1 Kz J2 i &
(ECoG) HUW X 7E MRI Ji A8 4k, 3 B3R EUM: 54 i
H MRI G255 Bl . Kokkinos 45 (2017) ™ k3 7 il
B, 6 1 (85.7%) ZAERIM EEG 4 5 Z 41
XK. 56 (71.4% ) ZAERT EEG R 52 MK, It
11 {51 10 5] (90.0% ) K AERS K & AEEI EEG S5
Y525 B

Widjaja 55 (2008) " #itiH 27 5] FCD I £ 26 {3
A8 M 4 PR 38 999 U (MEEGSS) , 21 i) MRI 5%
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JLHE/NF MRI BT . 4E FECDITAY 10 1. MEGSS
JEREIRT MRI LA 7 1] (70%) , PIE—E 2 f41] (20%) ,
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FCDNI ML HEAFEMETHAMRERE
MRI 28 i —2tE = 46 FCD T3S .
34 SMRLETT
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MRI I W22 70% KAETH K, K564 VIR #H L
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[HZ] 2002 4F Burger %5 ¥ Je il i & AR ARAS rhoA D S I B4 G A . 2013 4F Coras FEIA N 2
— AN ) i PR B2 SRR 22 3 B M SR B B AR i A (Proliferative oligodendroglial hyperlasia in epilepsy,
POGHE) o 2017 4 Schurr 45 PR T B1 27 0 DA Ay B 1 B o e 7 WIS e/ 50 i o 240 L% 2 R i (Meild
malformation of cortical development with oligodendroglial hyperplasia and epilepsy, MOGHE) . 124 [E 4 SCiikHiziE
92 ], [l A R JoA B KA 2, RSO 92 B EAT e ORI I SR . O JLE 2GR YRR > KA, ARSI <
15 8% 96.4%, <10 4% 83.1%. WIREKHZFZHE . HIRKZ E LT B (81.5%) , I BAEB I BHIRLIX . #
FePR UG S LT SRy kM B2 i & B A K (Focal cortical dysplasia, FCD) , JUHJE FCD M a, #1025 W Xk i P
Sifl, IFMOMRHIERIEIRYY o ZEUR B E A AR T FCD BREAR, RIVK 558 S AR AT TR BRZ R A S 5 o 40 i 144

A RS Te . B RTES

(RBAT Wi WHRNE; DRIEFAE; Szt

JUEXEIR MRG0 P AL 45 A [ B 20 20 B A 5
7, B LA IR R 1 K Bt & B AN B (Focal cortical
dysplasia, FCD) Fll ¢ Jii & & B/ (Malformations of
cortical development, MCD) , DA S i f i & & Wy IE
(mMCD) "o JEJUAR AR — 1 PR S5 B2 5
R, B2 R T 8 R A0 S o A 1 A KOs
(Mild malformation of cortical development with
oligodendroglial hyperplasia and epilepsy, MOGHE)

Burger %" F 2002 4F 15 Jo WO B KM
PRAH A G A0 BB 3 N . Hamilton 5§ F
2009 4 i 3 — 5] A5 o B A K 1 B AZ S Ak
R SE AN A A . Coras 45 F 2013 #Rif 11 #
ARATPHAG A FCD, A Ja o #EUEBH Ry 705 I o 4t a8
5, JC FCD WYHF s, FRZ A B 5 o 4 g 384
AR (Proliferative oligodendroglial hyperlasia in
epilepsy, POGHE) . Jf 1 UCH ik #% 2L 4k il &
(Magnetic resonance imaging, MRI) 7] L4 WL 2| JK H
JRAE BN . Woermann 55" F 2014 4F 4 IE 5 4]
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MOGHE [N i T/ 44 B il , A8 SCE 2T Sk
I —25 50 Hr
1 EXEE

MOGHE (POGHE) AR/ UL iy iifs PR 20 25 22
2500k, H MRI 5 FCD 1L a #H1l, (HA4 SU% 4 TC
FCD A4 A5, 76 Bz IR IZ B ARAT 5 A /0 5 i o
MMEFRRIG A, AR ST,

Z kT ILE, N EHEN, 21697 R,
HNEHAIT RO R AR RZRfeming", A8k
PR HNH B (Temporal plus epilepsy) .
MOGHE J—# i3, Hoilfe R4 S AR i ™
2 IGRERK
2.1 BIRER

SCHER PR E 92 B, AR AR ISR 77
o SR AR R R A R 2 2 (U 3 A R ~
34 %) Hh <25 42 ] (54.5%), <5 %
55 1] (71.4%) , <10 % # 64 f] (83.1%), <15 %

& 75 1 (96.4%) . Shurr 257 i3 22 1], EAFER
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22 fRiE

77 B R SRR GE, PAE 5.5 4F GE R
5 H ~364FE) . Shurr 257 43 22 4] T k5
1~ 36 FEFARIGIT CF 118 ) .
2.3 fER

2R Z R EAEZRALY . U Bonduelle 5" 8
20 i, BEJL3RZE 2 7], B2 LERZE Jovm B R AE 3 1,
WLLEEZE | R LR ANE K SRR 5 4], 3 B R AE K
WIBEZE R AE 6 ], S ELRAE 4 B, BLAME MR
Ze VR & AEY . Garganis 25" I8 2 ], 1 1 K
18 & Lok, 14 Z IR AR, ek B R ETHE K

R, dkZasEiE ik, B, JCH SN 6

218 Bk, 11 %M, WMARE S/ FAC T
U, WifEEE, A LA ZRE, AR R Rk m A
M AEMPRZE 2NN ZE . AR “ESET S
JE. Lin 2" R34 1 4] 24 % B4k, 10 B TF0A R 1R,
B =FpEARL D SeIR R BRI Y R B Sk 5 7% o Jak
Uk 2z TR B A VElE IR s @ R &R @ M
ZERAME. DiGiacomo %5"" il — 1] 46 % Bk,
15 ZfHN, A =M EERA. O kmA 5 U HE
R, A, gk RS, RISz @ T
2196 K (B0) 2 BRE BR, 2k, A FHS
i, FEA AR G WA A & Bk, 8
SRR, DU SAS W R B
24 fNEBE

SCHR A X A F IR AN £, B 3 T Ak L TR
KU Coallo 2™ R IE 12 B A H )2 ik H &
(ECoG) , 7E MRI AJ 58 48 Ab A5 47 22 sl 4 B A
JCHL 2L FCD, ZENt 3 4, &t 6 i Z i
349 (B 2 ), AL 1 61) o Gargarias 25 fY
B 1 Fikg e P 22 R A (AR B, B AR 2 b R YT
A S R W S IE SXAE S W Bl i 2 i Ee A
GRS, K AETE IR I g v 28 R A ok X
WKL IE 14 ~ 16 Hz 1A, ECoG KAEM b £ 4t
PERE , AT A A, S Bz AN R RS T, TR
ANESMI . AR 4 T RS T ) A 2
Weo Lin 2™ 4R3E 1 G0 R T2 B2 B HOAR
W M Z 0, DA RGH A [R5 2005 3% . BAE
TG T A JE B ARAE o 3% 6 5, Ml 1 2
M, S s RTE 5h . SEEG 18 A7 bk i if i =
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AN RE 1 IR R Z AR R . O WU (L
F3, F4 HLAR) A SUNAS [R] 25 i e 52 i s @ XL
5 K v e IXOR [A) 25 2.5 Hz 8 52 5 i @ BEIR
FROFE OUAR e o e R R A AR I PR B
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RAERHAT BT R A, MR RgtE 5 (1~
2 Hz) i s H b 55 B 5 5 1 22 008k ol AU I8t i DR 7
3, ECoG ARG T4 MG S I0 .

St R A R B, L3 k) ko
o PEHRAETE MRI A LA 555 (0 H 3 8.4% A AR
NH16.1% 1 JL3E EEG & ECoG 5",

SCHRARIE 1Y 92 i Hh 11 0 i e B R AR
iR G v P B 5 N LA 15 1)) 2. it
T 63 191, BN 1 1), — 02 ER 22 A M
9 5], % Je XA 2 51, AUBITHEOR 1 B, BRet
Wi 3 49, BT 2 . b b A
66 17| (81.5%) o

3 E&FE

3.1 MRI

SCHRARIE A 92 Il H, 12 ) YR MRI HRE 1F
e Horh Hamilton 25" #0889 1 44, 1.5T MRI
KU, 3T MRI & S AT 400K 1 5T A8 FEAEH .
Coello %" 48 12 7 8 FI#IK A MRI A K IE
W, PR EAIEE S5 IA k& FCD, Lin %" 218
1 11 3 YX 3T MRI #K ULSF%, 7T MRI K JmAbFH VBM
(LMEZE IR 85 ) KA b 28 FHAb IR 1
A RANEHE . 1 92 Bl P 2021 4 Bonduelle 45"
HRIB ) 20 B 8 1) MRI 4238 4 MOGHE. 84 i
14 FCD, mMCD {5 W4 .

MOGHE ) MRI £#M 5 FCD T a A1 "',
MRI 554 4E . @ KA A AR @) iz
Jii R T2 J FLAIR FEfs 5" @ VB s
(Cleft-dimple sign, FRJmyH: Rz BiZ 40, a4 M6E 2
VI, VIENA G R, X E R R ALA B
O™ @ B (8%) B F T2 & FLAIR &5 %
GX 2w A M B R B S ) 5 ® WhlE
BREY; © KRS CREE, R IER B
Wf) *. Coello 25 A& MOGHE f#) MRI 4 P44~
Paife: O WRTESRE (G AR th 2 H i )
BH); @ KREEFFARSEES; @ KAK
TR, @ R JRHEE . A ILEZL FCD Tb
2% 4 (Transmantle sign) K54 BE R HUM: ki 22
45", Hartlieb %" ¥ MRI 43 R #7d, T 5. 7EJK
A AR 2R T2 I FLAIR B 5, RATE 1.5 ~
514 (Phifi 2.6 %), FAUEREMELEE (<4 %) A
HBERS L IER A 6B T RY . K 11 s LA, 4B
S S5, RAETE34~207 % (PAIE 141 ) .
3.2 PET

Coello %" 18 12 i 9 4T PET, 4 ] Hm
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i FOG-PET & AE 1A M Ak 58 SRR AR 41 o
3.3 SPECT
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fa) , KGR L.

AR . BEUUE, KR T, BIRhaE,
WP SRS, T2 Mk i E T E , JCHR ERFZ @, I /1
% o MEFLAE KRR, S R, PR TR
LS o UL T WLBK T3 oA IS, s BRAE Y oK
gl

SEE AL E R A B, O LR I
B FLIR AN M Z (A A FE E R . 11 8 21 K
T A B E B BT K AR BEG, RPN G
FA H I Sk 5 ~ 6 Hz Ah IR 0 T4, JeZuy
ZARBEIRPTE Bl 224 FEARKIAR ;. BEAR 0 ] UL TR
W YR, FEATEEARKTRR

BE R . Sk i — 25 B RO R B,
2020 4 8 H 26 H X £ LA HAC BT AH 56 3 (K]
it (K1), 45878 . SCN1A R &h i IX 5§
RIR—Ab I 45978 15 ¢.5081_5082del FEUZFF R
A5 G AEAR S, 80w, 285w AR W SCHkiRGE) . UL
ST AR R LA S

Wie TG IR B R, R R AR
DS fe WHZE AL, #EA G —F R e 5
P B LR B A, Rt RS R, 5 R
AR A KRR R AR, SRR EAN T 1~4 32
)™ FE T U & A, AT R B R RE 7 A
A PR R B AR i o B LI Rk i
T IR AR, B I PTRE B R R LR AR | R
P2 ARG & AN 4 B R AR R A LR
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SCNIA (NM_001202435)

°167 o

Retafhfif | B A LA

ST
T

Ap s | ACMG 1T N
o | R | AT g | mx

chr2: 166848703|c.5081_5082del |p.Tyr1694CysfsTer2| Exon28

Rh | BMER| BUR

AREIAS S | R KA 5

FE b PRl AR S DL AR SR
A3 SCNIA chr2: 166848703 ¢.5081_5082del KL
FEL LA EES ARSI AR ST
B SCNIA chr2: 166848703 ¢.5081_5082del RS AR

E1 BEMNDTFEEFRIERE
SCNIA L[ ¢5081_5082del B k725, BUjK)

R R AL, ™ E AL A R
BB FFE2IRZS (Status epilepticus, SE) 2k & 2P i
g, RO AR FIORG # s B A, EE R AETEAS
RITAR N, (HA: 5 —4F 3 fe J AE A i SE kA=
BiR AT A 80%, AEAETE AR, BUEE, K1E
ARy 32 A9 4 B Vo BB 2R PR B 22, AR
RIBEAE WS IGC T AR I BT . Ut R
FNESAEAEY . EE, WO & 7E EEG il Bnh
— RPN /B R R AR S, AR EEG 1Y%y
TEALHE ) M Rt 2 a5, IR EZ
40% B9 151 e B B S AR G B R A 1]

EEG KZIFH . HHE MRIZE R AN — & 1F 5
RN

DS 5| % W & A 5 AR BT 2459 2
Hyritk, TEITZLRYT . REWIR L AE =
DS 4t Hh e LA RE IR, H 2 5 i R AN
FATATIRE, BEH B IEME SR %R, 17 M B
%, DS BHEELARNS 1 FAFHEMTRIER
), AR PR IR RS HPIRAS, IF BLNEE AR 3
INHL AT N ANZ B e fs, KEFURH R EA
FIBERG . — SRR R SRR AE I EE R B o e Kk
fir, IR REFERUIN & VB S ARPET-" . FE—TA
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9 ] 3 ~12 % DS FBILIBFFE Y, W & AE & A
6 ~ 12 JE PN, PEAT XU 38 T 4 25 P iR 2E,
A INETHA T ENE B R, RIONRREULE
ik, o BIERILRAE 7 BT EMEM AR, ITh R
HAE 2 ~20 H IR 2 shtkizs shifs, HARE N
WUk ) B A eI SR As, JF A B 0 H s
iR

Bk T K AE RN A e A, DS A ETE
F1 . IE BN T BE AR B R, XL
W LR F IR 2L [ PAE (0 4 3238 45 A an 478 .
ULAh, WAFFE AR, AFERGE | 12 s M e )
REBFG . DS WU Z1ERZ M4 5 W &R, (HAE—
TN BRI (R BIFST, DS FRAREAT Ay 22 1 6 BRAE 1k,
SENEL, HAETS FE R AR AT MBS, g
[ =B VNN TR L Y I O g 5| 1 s
EiCfZ 3240155 . B4R T DS M MR S
F1 . TR HER AR

DS F i giht 1 RIph T H R4 (Nat)
WAL SCN1A FER 4 AT RE B 28785 [
FRRAE SR IEF W R R . B IR s i 4
i R AR, JERAMEIG N . KBRS, A WEL
FAHF I ZEIRFET . Claes %5""2001 4E 1 KR
T SCN1A K %74 58 DS 19, Marini 2™
5t SCNI1A A2y 5 A5 DS Wil 19 80%. 5l
DS [ SCNIA AR E T, C M IE 5 X%
A5, B AR, By R 2878 DA M R HE, Hop
90% (R ZEA8 S ISk BRI, T4 LR A 5% ~
109%™, £ 20% ~ 30% 1Y SCNIA BA Al I ZEE

SCNIA it iy a1 W3, 7 T4k
2q24 o a-WHEAUTE 4 DFVE X, AN XA
6 M5 R B (S1-S6) o Hidr, S4 NHRIX, S5,
S6 FIEAMTZ BT TIX I, SCNIA & H 4t
X, JEHIE T A 58748 25 5 S0 0 18 11 38 B PR AT
SRARAL, DU T S04 A % P 16 ANk 28 08 ik
HL, AT BOR & A

Dravet Z5 A 1iE R ZHUEF #E7 SCN1A FE[H %
A5, RAEREZHRARIE NS TG, (B & B
RALEAER TGI8 A% 1 . SCNIA S48 {5 R
— ALK, RS S0 R G T RE SRR ek
&, GHEEOR R RN AT. Navl. 1 38 8 F >
W EMLICHTESMIGE . BT ERW], SCNIA %
AR 3E0T Navl.1 shE AL ] B 28 TR s
Tl AT G AU BT R Navl. 1 3
BAEPD PR Tl 2T 3R aA 2R IR I A
LR A EEYRE. Kk, Bm kLot
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H1 SCNIA FYBEFEPE G JE US4 28 R G leid ™
I M onEn” & B TRz 1) DS B
FRAE FRALH

AR, HlE 20 AR R AAFSRIESE, EURPE SCNIA
AR AT FRHL R 2 NaV1.1 iYIhREREk, B3
SRR ) y- 2 HE TR (GABA) HYXSAPEREAR,
I, GABA fEf 152 DS 195 —Fh oLk . Bk
M C 2R, 12 RN )2 Navl.l FEKIA
TF GABA figlIfh £, SCNIA RAE SR 4
JCYIRERERS . S Al il vk | 8 244 FUG . Navl.l
AR SERZN GABA R il MMl #h 2ot UiRe, M
FE GABA REIIH IR 2o, SR Lot
MAY . RXRRE T AERL E M T | /M 2Rk
B, FEFENCH & iz s 2o IR P A,
TE R FEl b A S R RN BE IR RS, DA S T AT X s 2k
PR ) e A B R pfis sh R

4k, DS W KB RN iR 4 PCDHIY,
GABRAI, STXBP1, CHD2, SCNIB, SCN2A, L) K%
VL) KCNA2, HCNI #1 GABRG2" , #E4Rif, 1E5:
LB LT W] BE AR A 1% by PE R R 5 SCN1A
RAWIFEEH, 2 DS BEMAFIIRKER ., B
AL )45 SCN2A . KCNQ2 il SCN8A 1E N it 3
PR 2%} DS 72 A ™

S DS SRS 5 e HBRL, I H SCN1A
A AU o8 ) 2 AR, (BRI 2 0
AR R, HHET, {XTE 70% ~ 80% 1452 A5 il
R T SCNIA (A8 R, 24 KR o %
AU . tAh, IR S SCNIA AHOC 1
R HERIE DS, TEZR M m K (FS) , AT PE
PR B IR B INAE (GEFS +) , LA K B2 ) LI 1 0%
MR M & A (EIMES) | 505 M D o 254 s Sk s
(FHM) Hrth & BT 138 AR Ry AR 1 1 22 0™

A ) LB 25 1 B R DS 2, oA
B R BORR AR S TE 8 AR IR DL & PR &
MBI A AERS G, R AESS T Ry 4 M B R AR R
1B, T RIBELEHER, 5 REXRMBEEZ, 0
LR ZE S AR FNER 3 K AR, To et Bk Fn A Pt ik 1
FETE, 45T 3 PV HUmR 25 e T A o & E. B
AL RIMNIET B ABEG, MARAN
I A B A AT o AR . HE, A TR
AR Wi . TERGE IS TR, R E
) DS Ja il 2 B AR R AE S 1 i . Rk, T+ DS
R GEAR N T I AREAT A B

IR A EE TR R
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N ZETEFN HIVEP2

LIS SR AR T4 AR 55 AR T RE IR TiE

1t B —1)

FER', ¥, EHF, F2E, AN, LRE?

L INAR RS a4 BE (Prmd 250012)
2. B TR B E B B A2 R (55T 272000)
3. T E2ERE (BF T 272000)

1 MR 55 B D AR VSR IE (Pseudohypopara-
thyroidism, PHP) J2& H IR 55 I D) BRISGR AE 1Y —Fp D
LAY, S —Fh UL | AR, i AR5 AR
# % (Hypoparathyroidism, PTH) #i$Hi5 /42, T2
AR5 HLRE 7m0 ol L A0 PP IR 55 B i R KO T
ARIEA PHP 2 W 46 G I o WA GNAS
SN LA RARSRMY, WE, PHP #0 R 1A
(PHP1A) . 1B (PHP1B) . 1C (PHP1C) . PHP 2 fI
et F R 55 I T B D8R (Pseudopseudohypopara-
thyroidism, PPHP) . PHP la BIFl 1c B & £ H
HH Albright &M H 5 F# A K (Albright’s here-
ditary osteodystrophy, AHO) F¢fiE K B F R 55 i i
FOMYHALBZREILBT, BT Gs a mRNA FIEE K
FHIREAR, PHPLA (A 7E4 Rl A S A (2140
BT 2 48 R RN ol /MR ) B A B FEE AT B 53 Gs a i
PEBZ . X R AE PHP1C BE IR ARIEAEN,
TP AT X 5335k R A A IR 5% R 2 e i iR A2 S A
AIfE; 1B AUETR S MR D e s AT, FLARRAE 2
FFEXof AR 55 BB 3R T, I JC At P 43 bl B 1
S, PHPIB BH FIH PTH. TSH AIFFES K
Pi, HRZ1E GNAS {7 SR W 15 55,
PHP2 KLl RIS 4E4E R D shZ 504 5C, BN
FFEEG LR R D ] LU R S5 I R 25 24 )5 1
F2RETE AR, {H 1230 Y B TF A4 38 A% BB 1 AN
# . PPHP 5 PHP-la % YJAH G, H A HL AU 1Y
AHO FHE, I H TARAEER IS, — M hisie A
AT GNAS AME T2 & R Th 27485 R

TEIL, HIE—BIfEH GNAS 2264 R 5878
55 HIVEP JE K87 A= 28 728 1 BIR 55 A o) RE IRl A1 2

DOI: 10.7507/2096-0247.202112008
E&TE: WAL AAMFELE FFE (ZR2019MHO060 )
#EE#H: FLKE, Email: kxdqy8@sohu.com
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SRR SR e el R A A 1) I R SRR R R R AR R
SR, DA IR PR B AR X B AT, ol
ARSI T It —E 2%,

mBINE BE B, 18%. “RAEHED
AR 15 4R WA TE 7 R 2 B F s B Be iR T
BH 3 B IR R ARV B L IR, WF,
BT Bh i, TEANBEIIR , R IR TR 3G IR fh 22
A 250 mg, £ H =K, 10 R REE—K, ¥ A H
W, BB EeGR . HAC R AR, JoBH M Z%E
BB TERE WA 84X A Bl e, A AR EE AR AIG
(BN, AR JCI S 5, Apgar PF4
E SIS

RAR KA . T36.5°C , P105 ¥K/4%, R20 YK /min,
Bp133/78 mmHg. B&MEE, Mz, SiEA
L B ER o R L SE AR B, X R G R
5, SRR Tr iz s se sy, WS IXFR, i
JEh, KSR, K& W Kernig 1k,
Brudzinshi fiE il Babinski fiE . PURLALTT 5 9. Lok
JIEH, BERSIEH .

AR A 17 ZuE, KA R AL Z 4
(Computed tomography, CT) 7 flil PN 22 A& X R
Akt ZEM Il = R (B 1) o 18 BB, Sk
PR % (Magnetic resonance imaging, MRI) *F-
LR BOMBSAR IR FERE SR . i 22 % ik
AR, A 0 5 %o A 22 4 AT 2 L UL
52 M SE R BV IR . T R SR
JZ 1% (Positron emission tomography, PET) 7% :
XU A 3 TP A AR, 2 2 5 U
AR, 2202 2o Mg SRl 2245, JoR
T ARG s OB F o | XU 3 P 5 DX, XU B
FAC A X Z2 R FRIEES AT DL S Al s K (B 2) o

PR G FE P - Vi P L L R . D &
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E1 #&HFCTEH

B2 H#& PET /&

W ) 25 R T/ v o W RS D, 2 g @
XUMEGAR | &5, rh e X Rl | A2k ek
P R0 SR R0 A 2 h s iR B2 e, 2 e
P, A AT S B X, DASUI Sk 585 K
R o B IR SO G b PRI U8, ] T T U8
R o AR SRR 2 (K1 3) o

SCEGE KA . M4S 2.01 mmol/L, IM# 1. 85
mmol/L; L& AL 25 (OH) 4E4: % D 38.96 ng/mL.

PN MRS #lE FiEg h
FEB PR R S R

LA A . GNAS FEPH Kk A58 LEAR ¢.166.167
delinsAT (65 735 %0 166 R FE T 167 Hf FkHh 2k
AT) 35 56 SEILFR M Ala 25 Met, & PLH AL
FAMRINAS SR, SORZEENIEYR . #F— L ikTE
F I, &ML G & o 3 =g 251
KM (Bl 4) 5 [FES, B35 HIVEP2 K kA5
N7 2264C>T (it X4 2264 (il C A8 K
T) S8 162 SEILRRH Thr 284 Met (€ 5) , ¥EFT
BB ST A R ek g A R B S IR TR IR A kAR
A AR

T PHP AL R RRAE 2T AR S BRI R 1Y
BT, T BORES i A0 s e e . AR U
PHP & i 4t o JEHEMY GNAS Fh i 71 5248 5] e
"™, A BFEAFAE PTH K0, A b8 A5 BoR (K i
B LR, TR, DN SR B A7 AE GNAS
AR 92, K12 & PHP.

GNAS &GN i i H G I (Gsa) o
5, Gsa Je— S EAAAE MG S EE, W AE
BB AR AT (cyclic Adenosine monophosphate,
cAMP) A I, A2 PR | P23 SR 55 73 W
TEATIEFIE . SRR IR R 5 HZ RS
B, Gsa ¥ B 1 B2 2 1Ll (Adenylate cyclase,
AC), MRTFRRIMLBEIEE CAMP (94 B, MAINT7EHE
AU =X HUR S AR R AR ™ . GNAS 38t f&
R AE R, B i S RIS AL AT R 25 5 il i
1 (Gs) o W5 (Gsa) [ EL I R & i 8 577,
22 T3 Gsa IR FN/ LTI REREAR, 2B PE
FFOIR 55 B D RE IR 1Y 25 . R SRR
GNAS SEH B T — M4 LR2E, ¢.166.167delinsAT
(Gt 5515 166 TRAER] 167 GRIEGLK AT) T3
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B3 BEUNEE

56 ‘SABEIR M Ala 7208 Met, 4 H LA A, %
FEH A F RS T G HH (Gsa) a WA =%
ZER R AR, FTRE BT Gsa DIREREMR, mZAT
BUR SRR, B 20T HUR 55 IR i
RN, O AR M R 5 R ) B URR
SiE o HRIRAFE GNAS B[ 25 2878, H1JE PHP
AR, HEI AT RESZ BIFR ML AL Z AR . 1R
BE LRI GNAS KK 574 B T4 KEEH %
ARTERNRILTE, I oA L 2 S e .

W 72 PHP HPARH DL, B8 W & VR i S R
EZNERM ., R AR PHP B B #4252 0,
PIKRAEER D k= . RENIFERY], JERMET
(Basal ganglia, BG) 7ERU 1Y %K Al i bt % &
BRI . A2 AN, BG 2 — Rl A AE 1 1%
FeA, T LA o e PR AE AU A A 101 T 3R
ik, 55 —28 ANIA K, BG H i AT DAzt #2400 i) i
KAEY, BG E5AL T RE IR i ] S SO KA
FFOPR 52 i ) R I 15 | B %) 85 4 35 25 5L 7T S B IS
TG AL, DT BOBR A1y -EEET R (v -
Aminobutyric acid, GABA ) J&—F 8 2 141 il P #it
E2SUH) IR RN R UE G EZp e s v 1] b
BT R RS o B R TUR B R R AR AR A A
GABA 5 fih B WL 0l BE T B T BEVERRAER, AT IR
TS AL, TR, S 20
&R, PHP 330 G B AYIRERERY, 1 G &H
A LA B U ) AL, ol B ok R AR,
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[ Sample | Genestested [ Location | ariation | Variation type |
| Patient | GNAS | chr20:57415327 | c.166_167delinsAT|  Heterozygosis |
C G C GC G CGCG GC T GCC C
C G C GC G C TG GCTGCC
[ Sample | Genestested [ Location [ Variation [ Variation type |
| Father | GNAS | chr20:57415327 | c.166_167delinsAT|  Heterozygosis |
C G C G CGCGCG GCTGC C C
C G C G CGCGCG GCTGEC C C
[ Sample | Genestested [ Location [ Variation [ Variation type |
| Mother | GNAS | chr20:57415327 | c.166_167delinsAT|  Heterozygosis |
C G C G CGCGCG GC TG C C C
C G C G C G C I G GC TG C C C
B
g N Y e
El4 H£BEGNASEREEHENRE
Sample | Genestested [ Tocation [ Variation [ Variation type |
Patient | HIVEP2 | chr6:143093612 | ¢2264C>T | Heterozygosis |
C T GG T CAC C G G ¢C GC T T T
C T GG T CAC I G G ¢ GC T T T
Sample | Genestested | Location [ Variation [ Variation type |
Father | HIVEP2 | chr6:143093612 | c.2264C>T | Heterozygosis |
CAT GG T CACAC GG CG C T T T
CAT GG TCACAC GG cCG CT T T
Sample | Genestested [ TLocation [ Variation [ Variation type |
Mother | HIVEP2 | chr6:143093612 | ¢2264C>T | Heterozygosis |
c T GG T CA C CG G CGCTTT
C AT G G T CA C CG G ¢cGcC T TT

\

5 BEHIVER2EFEZSHENET
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GABA REAMHIVE IS, RBORW & AE. o,
IO 25, TUHRAR LS R R AR DY
V-, IR AR BERR 25-F 2484 R D # A4k AR
AR, S8R D KRR, iE—25m
TR MLAE , S B0 1% 8 AR A dE bR s AR
5, SR RN BRI XS Ak . XA PR 2R AT 3K

NEGPE G 1R 7455 2
(Human immunodeficiency virus type i enhancer
binding protein 2, HIVEP2), LF% & MIBP1,
ZAS2, ZNF40B, MBP-2 Fl Schnurri-2 J&— 5% Jj
RPN R B IR AR BB, B PR G i — I
R TR AR I KA SR -, ELg e
Z 5 RKRIMERZ R REPIE, A KR ZAK
AR SR I BRI Z B E Y HIVEP2 JE A
TEAE—ANE LR, c2264C>T (Uil X 56 2 264 fif
B CAE N T) F3 162 S & LM Thr 28N
Met, HACEER) HIVEP BRI B4R, KA
191] 582 W€ 3] 1 48 5 A J& De Novo 8745, X
HHATHEB AN, ZRAE TR P EOL G 5
SRR P50 Ze A I R s, PR IG5/ T REX R
T s AN R . RR A R BB IR ] RE 2 th T
PR 25 B 3 R Ul {1 ol 28 5 I P ) i 2888 J5 1 LR
P, M2 R iy &4

TR TE A 2895 25 T IR AS D WL, (B PR S 1
S vy B9 MAILAE S R B Rl 1R R I 3 R 5 A AE HOIR
55 R REGRAE , T AT PRI 0 o B e 0 | S R
o ) L IE BT

i b, AWFEHGE T 1 PHP R0 A R
AE IR IR F8 7 A I PROFI I8 A5 R Ik o R HE A Il PR
SERIEHT GNAS S RAST L, [R] 7 7ER) HIVEP2
FEPR 57 T REX BRI R A K

FIZEHRAEH  FrA S TR o

e173
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