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0.01), W/EIMIET; FHERI&T R B NE. GABA #1 DA ZKF (P<0.05, P<0.01), F#% Glu 7KE (P<0.01);
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Effects of Xuan’s Yizhi Decoction on neurotransmitters and neuronal apoptosis
in the prefrontal cortex of ADHD rats
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ABSTRACT: AIM To investigate the effects of Xuan’ s Yizhi Decoction on neurotransmitters and neuronal
apoptosis in the prefrontal cortex of rats with attention deficit hyperactivity disorder (ADHD). METHODS Forty
4-week-old male juvenile spontaneously hypertensive rats ( SHRs) were randomly divided into model group,
methylphenidate group (2 mg/kg), and low-, medium- and high-dose Xuan’s Yizhi Decoction groups (7.5, 15
and 30 g/kg). Age-matched male WKY rats were selected as normal control group, with 8 rats in each group.
Continuous intragastric administration was performed for 35 days. The body weight and food intake of the rats in

each group were recorded. The elevated plus maze test and Morris water maze test were used to evaluate
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hyperactivity, impulsivity, and learning and memory abilities. ELISA was employed to detect the levels of glutamic
acid (Glu) , v-aminobutyric acid ( GABA), dopamine (DA),

(5-HT) in the prefrontal cortex. Nissl staining was used to observe the changes of neurons and Nissl bodies in the

norepinephrine ( NE) , and 5-hydroxytryptamine
prefrontal cortex. TUNEL assay was conducted to detect cellular apoptosis in the prefrontal cortex. Western blot was
applied to detect the protein expressions of Bel-2, Bax, Caspase-3, and cleaved Caspase-3 in the prefrontal cortex.
RESULTS Compared with the model group, Xuan’s Yizhi Decoction significantly decreased the ratios of open
arm entries and time spent in open arms in the elevated plus maze test (P<0.05). It also shortened the escape
latency in the place navigation test ( P <0.05), increased the time spent in the target quadrant, swimming
distance, and platform crossing times in the spatial probe test (P<0.05). Furthermore, it increased the number of
Nissl bodies (P<0.01) and reduced cellular apoptosis in the prefrontal cortex. Additionally, the decoction elevated
the levels of NE, GABA, and DA (P<0.05, P<0.01) and decreased the level of Glu ( P<0.01) in the prefrontal
cortex. The protein expression of Bcl-2 and the Bcl-2/Bax ratio were upregulated ( P<0.05, P<0.01), whereas
the protein expressions of Bax, Caspase-3, and cleaved Caspase-3 were downregulated ( P<0.05, P<0.01) in the
prefrontal cortex. CONCLUSION Xuan’s Yizhi Decoction can attenuate hyperactivity and impulsive behaviors
and improve learning and memory functions in ADHD rats. Its therapeutic effect may be associated with correcting
neurotransmitter imbalance in the prefrontal cortex and modulating the Bcl-2/Bax/Caspase-3 signaling pathway to
enhance the anti-apoptotic capacity of prefrontal cortex neurons.

KEY WORDS: Xuan’s Yizhi Decoction; attention deficit hyperactivity disorder; neurotransmitters; Bcl-2/Bax/

Caspase-3 signaling pathway ; neuronal apoptosis
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THE, #%5240020) . AAj 6 ¢ (FEHLERL, S
241015) | A4 5 ¢ (F7HRWTIL, Hit5 241120) . A
B S ¢ (R, iS5 241130), FFE6¢ (77
iy, #5 241201) , & 6 ¢ (FEHLILTE, 4t
5241005) ZHAL, ZhAF TV R 25 KA B A
— R, BIEWA E AL 6.2 o/mL, HIEK
B, 4 CIRAEEM, 7% 20 kg JLERFE RS H
62 g MR R A MR A&, (1%, . &l
FEEKR TS5, 15, 30 g/keg, ERFRVRH B RER (V4
LR 25 A BRA A, S J20170262) , 268 7
JK R FIUR B G A ] 0. 5% R W RLLF4E 24 (CMC-
Na) IR EW, KBEHEMR, T 4 CrksEi
e

1.3 XA FFZ250 (Zoletil ® 50, w:EZETIA R
oA, S 202004 )5 Glu, y-E BT 8 (v-
aminobutyric acid, GABA )., £ B % ( dopamine,
DA) . 5-F % (5-hydroxytryptamine, 5-HT) ., 2%
H'S L 2% (norepinephrine, NE) £ il i 5] & |
BCA SEHM N2 0 & ( B BAYRHHA
FRA F], %5 ET0002S. ER20934S. ER20529S .
ER20533S, ER20535S, WHOI24 );
cleaved Caspase-3, Bcl-2, Bax Yok (9LE Abcam
N, $ %5 ab32351, ab182858. ab32503); B-
actin PLI& (& [H Proteintech 24 7], %5 20536-1-
AP); JBIREER ( LiE3E = RAEMEARARA
, 55 CO117); DAPI ¥ . Hrak et A
. AL RIPA 2 (AL R EERHEARA
, B3 C0065, S2100, R0O010); 537 A it ¥ 7%
fiffbRic (TUNEL) Rl & (R FE4E /R AW
BIHCAEBRAT, 585 G1501); ECL &k (I
MR A B 2R BR A F], 575 SQ203) .
1.4 ME IR EKEE M (EHE 180 em, 7K
T 40 em, VB HAR 10 em) | FRAERE E 2Rk
BEE (EE Panlab AW]), FRIEHMEHECEMIT R
SERUAR T RS (SMART 3.0); 5425 R /NEI
RURE DML (f5E Eppendorf 23 H] ) ; HM-340E %%
) #HL. Excelsior AS 4= H 3l il 7K #L.. HistoStar
SHD AP (55 EFEBR CHIRBE AR,
Pannoramic MIDI 3% i F i 14 &R & (&) 4 F)
3DHISTECH A 7)) .

2 Fik

2.1 ok 40 H SHR KEIEEVLECTE R
BN | IR R (2 me/kg) FIE Kt
H&. B, EFEE (7.5, 15, 30 g/kg), 418
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peedl]
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H, 78 H WKY KE/ERNE®A, 8K ET
8: 00~9. 00 FREM TS B 4525, R ERALA
B QAR 7 25 LA 45 T AN R 258, 1SR
EFHAHL T 0.5% CMC-Na I, 2 ml/kg,
FRELen 2 5 .,

2.2 Bt TRIRGH)G 24 h b, DIEF 2% 50
20 mg/kg BRIE KB, PR (R &5 Ab A6, 54 Bl
BlLik 4 2, BUETAI R BT, T80 CUKFIZRAT; 7)
Aha HECHSE AL, T 4% 2 B H B R i
[ 7

2.3 RAEBARFREWE SLERIE], A H WEGT
SRS AR R — RO, BRI R, eI
K, BEES, BELINHEFES, 552 E
KEMTHE

2.4 AT A F AW

241 BMRTTERELR fEHZS FR AT,
FERBCE TR E R P I, Skl — IRk

AR FFEEHAE S min PIAOTESH R B, 200
FEAR LR TE O E A B A5 B fR) AR EA
B/ PR E] | 2K R R A T CE OB
(TR HEA DB 2K S B A () LA
FFRUE B b (TR R 3E A B 1] 5 28 8 ik AR
I HfE ) T
2.4.2  Morris K2 B SCE ALK fH ] SMART
308Kk E T, T, T, V34 4%
MR, A E TR, WK 20 eom A% E 4
A IURTEIEAE LSS B8, S AR 2556 5 JR T
i, R85 d, 2 BB, BT 4 R ENAAT
Yk, RR i E—905% A G fEM R EAE, 515
KEMARRIAK S HEARE, NZRH 60 s, £
KEAE 60 s WIC s I8 3 s, RGuid Bk
W CRHRIE 3 s) 5 A5TE 60 s PR EIAW &, W
GIGHEWAER 10 s, 02BN 60 s, 45
RT3 MRE S, BBRuE & H KB T 2R
A, Giit 90 s N IWZEk v 5 B, HAR SRR S
BRI ALE shilE s, DI R RF 2T e e ™,
2.5 REFEHRMNITATERAYZTRYG  FH
KRG SV T R R Ze ity | KARALBR)S i
0. 19% PRSP, & 60 CHBFHPIHFE
1~2 min, FifiJ5 DABUZE K vh ik, FHAKIR 4 70% |
80% . 95% LBEREFEMIK . LB T W40 M i% R IR
W5, ARELLITOK SRR, BT R DL R ORE
B, PRI, FORSE RAEE N WER R AT
X AT AS KOS, Ak D) R BEML R 3
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MEF, R Image J #CF48 11 Je IGBH o 41 i~
B

2.6 W HHE P Glu, NE. GABA, DA #= 5-HT
KA RIBGE R BRI J B2, AR
WG KB 510, 4 000xg B0 10 min, M i
W, MREIRTAIT A%, BCA A i 5 4% B 7]
UL ERAE, R BRUAT A R BT 2 Glu,
NE. GABA . DA F15-HT /K°F,

2.7 TUNEL &#m w780 et & R am i =H oL 8%
AT 2 oAy B ) e 2 R R O e R f B 2L K Ak
Ja, VKR YE, EAM K #HrhiRe R, B
2 PBS VL, hn TDT B THEE A1 TS, HIK
) PBS 15k, SR DAPI %F 4% #4742 4, PBS
YRR LBtk e K B R R B A, )R
Pannoramic MIDI 4= 53 H 49 3 58 &R 58 WAL IR
SRR B A TS

2.8 Western blot =AM AT rH X RA A X E G
Ak WASYIRIAIT B2 A4, i RIPA 24 42
BEEMA, JFH BCA I & TR HE R, HU15 pg
EARESR I T SDS-PAGE ik 54K, PVDF 42
MG, RUGHET—PT (1:2000, 4 CHE) 5

ZH (1:5000, Fh1h) BH., 554 ECL 1k
SFERICHEAAR, UL B-actin HINZS, TEEER WG R
SR T, A 3K, it Image J #AFHT S
R,

2.9 %itF 44 ffi ] SPSS 27.0 Hl GraphPad
Prism 5. 0 JAFFEATARER, 74 IE 434 19 1 2 4L
PR = hRAEZE (x2s) R, Tr2EFF0FALA] L
BRI A R I 2001 AFEIESH T, Al
HWAHES BT . P<0.05 WESAGH¥E X,

3 #£R

3.1 EXR&%EF* ADHD XK R RE, BRETW
o 3R, SIEW4Er, BRI K BUA R
HEEMK (P<0.05), F¥24 h HE R (P<
0.05); 554 &, SHRIAH K, B RER 457
HAHK AR (P<0.05), WE P21
24 h #HEED (P<0.05), HIRHER b EFEy
S 24 h HEEEIEIN (P<0.05); %55, S
RIZH Pede, B I as 8 7 2% 700 o 4 R RO ot it 484 n
(P<0.05), WRHERLLF-¥ 24 h BRI (P<
0.05), BRI, SflEATH 24 h =
Wi (P<0.05), WF1~2,

®1 BAARERELLE (g, s, n=8)

Tab.1 Comparison of body weight of rats in each group (g, x+s, n=8)

20 53] £ ERN %2 B3 %4 %55 A
EHH 89. 62+10. 37 144. 00+5. 62 223.33+14. 84 253. 17+14. 47 330. 56+8. 78 396. 67+8. 04
[ RIEE | 92. 05+4. 95 135.83+9. 85 210. 83+9. 87 233.33+8.504 268.33+7.534 291.83+9.954
WK FH g2 92.23+8.02 144.83+13.39  214.33%10.07 236. 67+15. 62 276.90+13.76 312.50+12.55*
H G RHFIRA 92.53+9.45 136. 67+7. 00 210. 83+9. 75 231.83+13.73 282. 65+9. 86 324.00+13.11*
RSB IPREM  89.42+11.55 134. 50+9. 38 212.83+9. 83 237.50+5.75 310.79+9. 64 * 366. 83+13.63**
HRBEETEAEL  87.15+13.74 142.00£8. 39 212.00+11. 59 239.17+11. 82 315.67+9.75 ** 371.33+13.31**

. SIEWAE, A P<0.05; SHERA I, * P<0.05; S5URH E4 L4, ¥ P<0. 05,

F2 BAXRFH 24 hBREERE (g, x5, n=8)
Tab.2 Comparison of average 24-h food intake of rats in each group (g, x+s, n=8)
41 5 %0 %1 %20 %34 %4 %5H
EH A 8. 6320. 49 10. 24+0. 23 14.41x0. 46 16.91=0. 39 19.33+0. 42 20. 170. 41
AL 8.69+0. 26 10. 28+0. 38 14. 11x0. 45 16. 33+0. 384 18. 740. 404 19. 11x0. 374
WR i 4 8.36=0. 44 10. 29+0. 55 13.98+0. 32 16. 40+0. 30 17.91+0.40* 15.71+0.38*
= AW TR A5 b 8. 68+0. 40 10. 62+0. 41 14.04+0. 18 16. 3020. 40 18. 69+0. 39* 19. 33+0. 39*
HIRG I =4 8.57+0.33 10. 60+0. 67 14. 09+0. 41 16. 53+0. 33 19. 05+0. 40* 20. 16+0.40**
B g R T ) e 8.26+0.33 10. 67+0. 74 14.30+0. 38 16.90=+0. 44 ** 19.49+0.40* 20. 67+0. 38 **

T SIEWAIE, A P<0.05; SHBIALILE, * P<0.05; SURFEEH LE,*P<0. 05,

3.2 ER&EA %A ADHD X A&

R E b AT

(P<0.05), W33,

A FAAEGH e SRR AL, BRI
T UL ST T IR ) HESE I (P<0.05) 5 5157
AP, WR BRI E QAR I e 2 R
TEHCE U LG B TT T30 ) 18] Fe Y38 b - (P<0.05) 5
" P g B T3 e ) 2 IR P P 2 R U L
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R3 BEXRFMEBREILMFLEAELLLLE (xs,

n=8§)
Tab.3 Comparison of the percentage of open arm entries
and percentage of open arm time of rats in each

group (xzs, n=8)

20 53] FF R B L% FF i it 18] /%
B 23.09+12. 20 9.33+7.89
i ilE) 46.74+5. 344 36. 83+14. 804
WK I i &1 36.25+6.23* 15.17+10.42°*
HRGHIrEH=A 44.77+3. 69 30.50+12. 68*

Qﬂi
IR E TR 36.06+8. 87 * 21.83+13.45"
IR R A A 21.23+12.03 ** 11.50+12. 63 *

. HIEWEA R, 4 P<0.05; 5B L, * P<0.05; 5
WR FH g4 g, * P<0. 05,
SRk IR I JE B 284k (P>0.05) . 22, 3 K,
A e, RH ERA AN E R B sk
Rk sE R R 4 (P<0.05) . 25 3 K, SURH A
M, E R R, b 2 e kv IR A K
(P<0.05), W& 4,

x4 BHEKRREBBARBALLE (xxs, n=8)

Tab.4 Comparison of escape latency of rats in each group

(xxs, n=8)
2151 1R 2R RPN

IEH 41 51.08+10.27  49.10+10.10 48.92+7.30
TR Z 30.28+9.724  29.00+6.81% 26.28+3.184
WK g 2 25.82+9. 18 19.57+4.51* 13.99+3.03*
HIRGE A EL 27. 254, 31 24.56+3.12  20.47+3.20"
HIRHER T PRIEL 21.999. 01 22.97+8.05  20.56x4.98"
HERAE TSR 24.96£7.77  18.92+6.46" 15.04+6. 12

E. SEW4IHE, A P<0.05; SEIRIZHE, © P<0.05; 5
WR F g 2H b4, # P<0. 05,
3.3.2 ZFEMRRZEEPITREREE SIEWAR
B, AR EREREENEER (P<
0.05), iZZh RN (P<0.05); SHIAIA L
B, RMERAME KR, mflaEd KR B
SR EE R 45 (P<0.05), 12 3 I & /)
(P<0.05), WK S 4L FE FC 358 O 0 4l KRR
TR S UREE N (P<0.05), ks, K1,
3.4 FRHEEF* ADHD K R 3T # vt & f % 2
RO A B S i NG TR i Rl vy (3R RO
SR, MBS RATTEMW, Q@
5], JRIRRTFE HJC RPN % B s 51EH
A, ARV K BRI e o 2 IR 28 T RS 3R
AL, ZEEAS, M RN, R, MR
OERRINT, Mt e, 2 K BH M 40 A AR e >
(P<0.01); SHRIZ %, R H 4] e R
Jr, Rl A R BRI R BT eI A T
% HSE N R, ISR EINEE, JEIRHTE
MECIE N (P<0.01), W6, K2,

x5 FAXRFETAERY. BREREBMEFIEZE

BEELLE (x5, n=8)
Tab.5 Comparison of platform crossing times, time spent
in the target quadrant, and swimming distance of

rats in each group (xxs, n=8)

1 FHEE BR2EEE BiR2WRiEs)
WE/ IR i) /s S/ cm
IEF A 1.67+1.63 13.59+7.30  286. 83£85.29
i) 2.67+2.73  20.36+3.344 491.31+99.074
WK HH g 2H 9.33+£3.08" 29.23+4.84" 895.07+180.67"

HIRHA T IRELL 3.33£1.75% 18.32+6.63"  585.50+150. 76"
HREEBE T PAEA 5.83+1.72% 27.13+£3.88" 656.48+110.35**
HICEHEE T m RS 8.83+4.22% 29.81+3.54* 930.45+150.32*

. HIEHALLLE, 4 P<0.05; SHERYLLE, * P<0.05; 5
WR F iR 2H b4, * P<0. 05,

A

e A RIEWA, B RABAIA, CHIRWERH, D~F A EIK
Enk= o N AN i i
B1 REAXREHHIEE

Fig. 1 Activity trajectories of rats in each group

F6 BHARMHMMERALRRKELGHEHETHE

b8 (xxs, n=3)
Tab.6 Comparison of the number of Nissl staining-
positive neurons in prefrontal cortex tissue of rats

in each group (x+s, n=3)

4151 PR 22 e R/ A
IE#A 44.33+2.08
I 17.00+2. 0044
WK FFY i 43.33+3.51™
H R I A 20.33+2. 52
LG  Jr rh i ik 28. 67+2. 52 #
IR 7 il 40.33+3.06™

i HEHAILE, A4 P<0.01; SHIBIH ILE, ™ P<0.01;

SR F R 4H b AL, # P<0. 01,
3.5 ERHEXFF 5 ADHD XK KW #A &R+ Glu,
NE. GABA. DA #= 5-HT X-F#%a SE®H4LL
B, MRV R EATAR R 2 B NE. GABA | DA /K
TR (P<0.05, P<0.01), Glu KFEF+iE (P<
0.01); S, WRHERHME KR I
FHE ALK BT & f2 i sh NE, GABA . DA 7K-F-FF
2565
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t 3 \ R == 2=’
A B C
- SR Y\, 7 N s
(TN s ‘I"¢~ oo 2 ($rei °.P ? °
Ay 7 AR AT, ,' N N mist - T . y S
Sonnpdon oy s R S SRR e SRS 2y
s @y Y .'.’;“’ A Yo, e o O o £
SO U 3 ’? » 3 . R ... o = .o 3 ;,’3" g “;.
SRR SN = L BRab SIS o ~a e 9,
D E F

I LRIt an, AR, 2 Wis; EOMikH R ERMEIt, A NIERWA, BN
B, COAMRHBRAL, D~F 25 E RaEB ik, # . Wl
B2 RAKXRAISMERFREFENE (RRER)

Fig. 2 Pathological observation of the prefrontal cortex of rats in each group ( Nissl staining)

H (P<0.05, P<0.01), Glu KFF#E (P<0.01),  #i® K5I B 41 NE. GABA, DA JK-FFE{L (P<

HREE T R4 NE KBTS (P<0.05), Glu 0.05, P<0.01), Glu ZKFETHE (P<0.05); 441K

HKFFEME (P<0.01); SORHMRALE, 5K BS-HT KFIEHEIRZESR (P>0.05), W7,
R7 BAEARIHHEREALSR Glu, NE, GABA, DA #15-HT KELLE (xxs, n=3)

Tab.7 Comparison of Glu, NE, GABA, DA, and 5-HT levels in the prefrontal cortex tissue of rats in each group (xz=s,

n=3)
2157 Glu/(pg-mg™") NE/(pg-mg™") GABA/(pg-mg™") DA/(ng-mg™") 5-HT/(ng-mg™")

ERH 69.22+5.25 22. 67+0. 56 25.22+2. 11 0.19+0. 02 12. 66+1. 61
RERIZ 116.85+17.9744 17.35+2. 4444 19.92+0. 724 0.14+0.0144 13.90=1. 83
W FFY i 41 76.35+6. 72 20.95+0. 54* 26. 13+2. 88 0. 18+0. 01 ™ 15.03+1.79
=AW (b 101. 64=13. 20* 17.20+2. 57* 20. 04+0. 39* 0. 14+0. 01* 12.58+1. 81
R I 81. 66+6. 84 21.02+1.10* 22.74+2. 67 0. 16+0. 01 13.28+1. 11
IR I m 77.48+8. 06 23.58+1.84 ™ 24.44+3.24* 0. 18+0. 01 * 15.34£1. 16

T SIEWHLE,2P<0.05,44P<0.01; SHRIAHLE, * P<0.05, ™ P<0.01; SURHERA LA, ¥ P<0.05,%P<0.01,
3.6 ER#% A ADHD K AT -t & R am e d  [Ra B 5 sl g BRI A R 5 R 1 B
TH R HIEWA R, R RRETEM R M, WA 3,
AT FAvEA Y 2 SRR TR, Tk H ERZH S

D E F

W A AR R T RN, A HIER 4L, B ABIEIZE, C HURFARAL, D~F /3l E R, . &iEd,
B3 HHAKXRAFAMER TUNEL &
Fig.3 TUNEL staining of prefrontal cortex of rats in each group
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3.7 ERAA % ADHD K FAT 4R+ BR800 =
MR EGFEMHe  HIEFHIE, BAH RG]
AR BT Bel-2 2 13635 Bel-2/Bax HLEFEIR (P<
0.01), Bax, Caspase-3, cleaved Caspase-3 % 131k
Fhis (P<0.01); SR AL, WRHERA RS GRS
B R OR BRI B T Bel-2 25 A A
Bel-2/Bax W AH F+ & (P <0.05, P<0.01), Bax,
Caspase-3. cleaved Caspase-3 5 [HFIAFHIL (P<0.05,
P<0.01); SURHERA LS, FR&EF ML, =
ZH K BUHTARI K2 T Bel-2 B3R M Bel-2/Bax FUAER%
fiX (P<0.05, P<0.01), Caspase-3. cleaved Caspase-3
EHAFEATHE (P<0.05, P<0.01), ‘& K55 7 KH
2 Bax HEILTHE (P<0.05), W4, %8,

cleaved Caspase-3 |

covimddiarsan (g aroen e Gtpe

A B C D E F
W ANIEFA, B AR, C HIRFERLL, D~F 55l
HERGEH IR, ., mREE,
B4 HHKXRATRAM KR Bel-2, Bax, Caspase-3,
cleaved Caspase-3 EH &
Fig. 4 Protein bands of Bcl-2, Bax, Caspase-3, and
cleaved Caspase-3 in prefrontal cortex of rats

in each group

RS HBAKXREMERAL Bel-2, Bax, Caspase-3, cleaved Caspase-3 EHRIALLE (xxs, n=3)

Tab.8 Comparison of Bcl-2, Bax, Caspase-3, and cleaved Caspase-3 protein expressions in prefrontal cortex tissue of rats

in each group (xzs, n=3)

415 Bel-2 Bax Caspase-3 cleaved Caspase-3 Bel-2/Bax

EH 4 1. 0720. 10 0.52+0. 03 0.4720. 04 0. 3720. 05 2.050. 10

L EIUE) 0.49+0. 0944 1.09+0. 1644 1. 12£0. 1044 1.01£0. 1144 0.46+0. 0644

WK FH fi 20 0. 8420. 04 0. 6620. 10 ** 0. 64=0. 10 0.5420. 11 1.29+0.16 ™
=R R SR el 0. 45+0. 09" 0.95+0. 14* 1. 0420. 09** 0. 94+0. 09* 0. 47+0. 03**
EEE L= iilfe] 0. 67+0. 06 ** 0.78+0.19* 0.88+0. 18 ** 0.75+0. 13 ™% 0. 88+0. 15
B G a e R B 0.86+0. 11 ™ 0.63+0.17* 0.60+0. 11 ** 0. 48+0. 08 ** 1.40=0. 24

. SIERHILE, A4 P<0.01; SHEIALE, © P<0.05, * P<0.01; SWUEFgL 3L, * P<0. 05, P<0.01,

R 22N ADHD Ji 278, 5 R E L
F. HRSE, SRHATET AT, WA, 2%
FEAHESR R . MHLG T, E IRJLFHA S ADHD
KEFRPLLL “BEAAL . BRIR” L, 8
-JuBH-BEIN-AE" ML, EER AR, TO0 %
PhEERE B, REK T, s AT TR
BT ORI T T RO
AN BT A R, EREOCHME R R TRk
JUPH, SRR, Jeth . HATEEERE PSR, R
BT ULRE S, 1 mEEEL T OGN, [
A, ATr AR R R | SR E RS
21,

ABIFE R, AR AR B S o 0 R
%, BER&GEITH, MR EeEZMg, Bt
iU AR O TR B R 5 U YR 2E ) 300 B
BT, SHEMB I s —2, sl
RE S LSk R G M Rl A O T
AR T e A S i T e R /e 0 I R K
o ATAEAREUESS, P R AR T IR

HEE 4 AT 842 ADHD KB s sh A7k, b s 7
% B0 7 BRAR I O YR B O A T R
(] AT 308 5 i e LA T AR B n s TRIR AR 5
5 AR B B i B S is shiE g, 2T sk
IREEN, FWIE K4 R 7 e A A8 ADHD #5174
KEIH 1T R 523 [0 2010 RE 1 . ARALR Bk sk
R T IER KR, SEEEmR—8C", v
AE5 SHR K BUZE ] B 25 (B AE 45 v A9 2o B 3 R il o

W& 22 5 K
ADHD .0 SRAIL I Ay w45 i B Joa D) e S
PREIE TR ARSI, AR K T T T s B At
PRI I3 ST RS AT . DA TEERIEAZ B
BLSA T RS, HaWEELT B0 S AR T S
BERGE S NE B 5 TAEICIZ S RN
i, HIWREZ L ADHD DA HIBEG (1) F B SE b >
WFFEUESE, X485/4M (excitation/inhibition, E/T)
P AT F: ADHD (1) 5 8 BURFE, 5 Glu F1 GABA
GES R EVIME A AP, ADHD R
PIH A R @R AT TR, H y-2 5T R K
SRR, ARSI RS 2 — 8, AR A i A
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R Glu ZKFFHE, GABA, DA, NE /KR,
B AR T T UG A ARG e R 280 TR
210 B/1 KM, X AT RESE ks ADHD $hAT Ui fiE
B A% O BLER]

i 3ok TSR A AR A 5 AR I B SR 28 T R T A
TERCa) W45 G FR, i & Glu Al 38 3 37 28 ik 4
NMDA ARG LML TCN SR, F5 LR AR
PEMZIEIATZ ;. GABA ZKF-BEAKIN 1 55 HAS Glu
Dot Ve VE R A AE T, HE— 25 R 2 T
$i, [HE, DA 55 NE ASAESE R A& 5 A
FITIRE, BEAEMNZE IR S PO TR RN Y
HKA B2 T SO AR B B (Al 28 T8 58 fiph ] 9
PESZ 5 AN AT RE T AR, A 8 Tl s
FEACPELELA . Rz, PRZEICIR ToA] BT R
FBibf It R SUIREREAT, D2k B &R
Geoediis, %W ADHD [ %4 % '™, ADHD %5+
YA T 25 DAL 55 R A 0 Aok A 22 P 8 I PR ) 1B
SR S AR e P OGI, DX i A -2tk
A=/ INFG B % 1) i B2 A A, 5 R AT AR
il 5 A A 5 ) o Bcl-2/Bax/Caspase-3 IR
TR0 6, Bax £ i 2R 558 7 M 3
Bel-2 AEFFER bR TE 3, P AR E Caspase-3
(G A0 55 0 R T B 5 D BEsE R B, IR R
fig vl i# i T )8 Caspase-3 Il # o -, HEK
197 0 12 I PO S LR AR T RE B A | 48U A I
R R0E, MRS Y AR B, B
PG B J7 Al S8 Ay 4 - B2 o e EGBH P i 28 T %
i, b Bel-2 85 3R 35 M Bel-2/Bax O fH, T
Bax, Caspase-3 } cleaved Caspase-3 T H & ik, #2
7R H ] fE i 1 45 Bel-2/Bax/ Caspase-3 3 J 11 il
AR R BT A 2 Tk BE O T, R AN & R
TERL

Zr bRTIR, H KA J7 Al 4> ADHD KR Z
3, wWEiTh, s dicicee )y, HAEHIWT AR
A TE R B 5 20 R AL, AR Bel-2/Bax/
Caspase-3 {7 ‘5 i [ LISE R #h 2o hi M T-RE I A K,
AW R R B, 4R E TR s R
FNRBRAE TR, RS S TR A A A
— WA A DAY o TR LA
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