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ME:. BN WITEMEHERES (TBD) KRR H R T o-BE k82 I S04 (o-KGDHC) {& PE R R R L. &
#4 80 H Sprague Dawley K KA1l 23 4 5 F- 7R 41 . TBIL 2 | TBI-i%5 7 %f BE 41, TBI-3-F $6-2-%( 3L [ R (KMV) 4, &5 41
20 H, TBI 4] TBI-Z 5% FRZ1FI TBI-KMV 41K By A B TBI AR, I F AR ALK R4 TR A FAR L LR, (AR
S bt TBL (Y 24 h, TBI-KMV 1R BUINAK 2 155 10 WL KMV, TBI- 5% BRA R BN AR 2 151 10 Wl A= 3R
K EE N 1 L - min ™ BT ARYURN TBI 2K BUNIAK 2 A ES . 435%1F TBLJG 2472 h J 7 d i, &4 BHLgE
B s HRE, >R Shapira F1 Wahl i 473 44 22 2 REPE 40 #EA T M D RETE 43, Morris 7K B 52 3 Aar i 2K B2y > 12428
A8 s Morris 7K 34 B SE 50 5 Bt T Sk A FE A B, S8 B0 I0CHE i .27, 0030 4 85 o 8 £ 000 R A 2z 2 98 % e i, R ) B 6 7%
B2 41 o-KGDHC {1, TBLJ5 72 h, AR REHLEEI S AR, 1 FH 40 g « L~ 22 5% P 8 I Y000 e 11 52 , B sk B
J412R , 5% Fluoro-Jade YLt it R FEM Z b AT Y I f 114 458  TBIJ5 24 .72 h [ 7 d,TBI 411 TBI- 7 % #&
2K A2 I BEVE A BB TR FARLL(P <0.05) , TBI-KMV 4k B 2 D RETES 5 2% T TBI-1A 7 X B8 41 11 TBI
ZH(P <0.05) , TBI-#RIXS R4 5 TBI 4K R Z D feiTor b2 R g it 2= B X (P >0.05), TBI J524.72 h
7 d,TBI 4171 TBL-¥ F0) B2 R RS SR S8 6 Rt B ERK TIRFARLL(P <0.05) , TBI-KMV 41K % & B i)
Fow G BITHIE R E K T TBI-IE X BRI TBI 41 (P <0.05) , TBI-JE 5%} fR41 5 TBI 415 G i) S8 & BT IRt
5 BTG L (P >0.05), TBIJ524 .72 h J% 7 d,TBI £ 1 TBI- 50 5% W8 21 KBRS 165 K ii B2 J2 Vg 6 . i
{4 o-KGDHC 51 i BE TR TFARYL(P <0.05) , TBI-KMV 41Kk B K2 065D & ER4 40 o-KGDHC §§
KT TBI AL TBI-E I BRLL (P <0.05) , TBI-Z A% 205 TBI 21K RO i )2 5 I Bl 41219 o-KGDHC
PR B 2 TSI L (P >0.05), TBIJ5 72 h, TBI 25 K0 TBI-i%5 50 % B 2H A LR 405 00 g Bz 2 . 78 6 0 I i 3
FEMZTOE 2 FIF ARG (P <0.05) , TBI-KMV 2 S G A figi e 2 ¥ 5 A Fe i 5 A8 #4808 i 25 2 F TBI
41 TBI-Z 5% HRZHL (P <0.01) , TBI 415 TBI-3 7716} BRLL A S0 105 00 K i B2 J2 i85 5 0 Fe i SR P oo B L e 22 57
TG F=EX(P >0.05), £5i&  TBI KEMH L o-KGDHC 5 VAL, 310 ) o-KGDHC 3% - AT i 3 Wi 453 455 ,
a-KGDHCH 62 5 T TBI gk & M 15 & A 5 & % .
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Changes and significance of «-ketoglutarate dehydrogenase complex activity in brain tissues of rats
with traumatic brain injury
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the First Affiliated Hospital of Henan University of Science and Technology ,Yima 472300, Henan Province ,China )

Abstract:  Objective  To investigate the changes and significance of «-ketoglutarate dehydrogenase complex
(a-KGDHC) activity in brain tissues of rats with traumatic brain injuries (TBI). Methods Eighty Sprague Dawley rats were
randomly divided into sham operation group, TBI group, TBI-solvent control group and TBI-a-keto-B-methyl-n-valeric acid
(KMV) group, with twenty rats in each group. The TBI models of rats in the TBI group, TBI-solvent control group and

TBI-KMV group were established by moderate hydraulic impact. The rats in the sham operation group were given the same

DOI: 10. 7683/xxyxyxb. 2020. 04. 002

Wi BEHE:2019 -09 - 12

EETE WA PO H (45 :162102310412)

EB BT RJRF (1973 - ), 53 IR B, 1, R AR B0, B 58 05 ) - AR A 2 e &2



%541 Rl gk, 45 - ROk R 47 R U 2141

ol I TR M S AR 315 1 A B TR - 307 -

procedure ,but no hydraulic shock was applied. At 24 hours before TBI,10 wL. KMV was injected into the lateral ventricles of
rats in the TBI-KMV group,and 10 L normal saline was injected into the lateral ventricles of rats in the TBI-solvent control
group , the injection speed was 1 L + min~'. The rats in the sham operation group and TBI group did not receive lateral
ventricle injection. At 24,72 hours and 7 days after TBI,5 rats in each group were randomly selected, and the neurological
function was scored by Shapira and Wahl brain injury neural function scoring method ,and the learning and memory function of
rats were examined by Morris water maze test. After Morris water maze test, the rats were decapitated and killed quickly,and
the brain tissues were taken out completely, and the damaged cerebral cortex, hippocampus and thalamus were separated
rapidly. The activity of a-KGDHC in brain tissues was detected by colorimetry. At 72 hours after TBI,5 rats in each group were
randomly selected , then the rats were perfused and fixed with 40 g - L' paraformaldehyde solution,and the brain tissues were
taken out after decapitation. The necrotic neurons were stained and counted with Fluoro-Jade staining solution. Results At
24 72 hours and 7 days after TBI, the neurological function score of rats in the TBI group and TBIl-solvent control group was
significantly lower than that in the sham operation group (P <0.05) ,the neurological function score of rats in the TBI-KMV
group was significantly lower than that in the TBI-solvent control group and TBI group (P <0.05) ,and there was no significant
difference in the neurological function score of rats between the TBI-solvent control group and TBI group (P >0.05). At 24,
72 hours and 7 days after TBI, the time and the cumulative distance of arriving platform of rats in the TBI group and TBI-
solvent control group were significantly longer than those in the sham operation group (P <0.05) ,the time and the cumulative
distance of arriving platform of rats in the TBI-KMV group were significantly longer than those in the TBI-solvent control group
and TBI group (P <0.05) ,and there was no significant difference in the time and the cumulative distance of arriving platform
of rats between the TBI-solvent control group and TBI group (P >0.05). At 24,72 hours and 7 days after TBI, the activity of
oa-KGDHC in impaired cerebral cortex, hippocampus and thalamus tissues of rats in the TBI group and TBI-solvent control
group was significantly lower than that in the sham operation group (P <0.05) ,the activity of a-KGDHC in impaired cerebral
cortex , hippocampus and thalamus tissues of rats in the TBI-KMV group was significantly lower than that in the TBI group and
TBI-solvent control group (P <0.05) ,and there was no significant difference in the activity of «-KGDHC in impaired cerebral
cortex , hippocampus and thalamus tissues of rats between the TBI-solvent control group and TBI group (P > 0. 05). At
72 hours after TBI, the number of necrotic neurons in cerebral cortex,hippocampus and thalamus of rats in the TBI group and
TBI-solvent control group was significantly higher than that in the sham operation group (P <0.05) ,the number of necrotic
neurons in cerebral cortex, hippocampus and thalamus of rats in the TBI-KMV group was significantly more than that in the TBI
group and TBI-solvent control group (P <0.05) ,and there was no significant difference in the number of necrotic neurons in
cerebral cortex, hippocampus and thalamus of rats between the TBI-solvent control group and TBI group (P > 0. 05).
Conclusion activity of a-KGDHC in brain tissue of TBI rats decreased, inhibiting the activity of a-KGDHC can aggravate
brain injury. «-KGDHC may be involved in the occurrence and development of TBI and secondary brain injury.
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Q450 it 497 ( traumatic brain injury, TBT) J2& 431
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TN R S M 22 T Re Rl , S 35 38 I i &b

TSSO A
1 MRS

ZARAFHELOR AR o TBL 5 Jy 3 2% 42 i
- AN DB PC 2 5 B4k & M il 52 1 (secondary
brain injury,SBI) YT ZL . HAT, ZbiiAlE N
TBI J5 5 BRI v L E A IS AR A oA 1
TRt AU ( o-ketoglutarate dehydrogenase complex,
o-KGDHC) J& ) Z 4716 T I 4H 2L h i ZORL IR T, 2
5 I RE A, AT S —RIRE I (BE &
AR 22 A 55 3 22 20 T R B R A oy B
2L, KGDHC 36 PR AT 5 ph 2 2 2L R i AR 3R
AL AT IH R RE P 22 D RE S B B T RR AR
TS FEURH B NN REZ B, SR &iR 1T
PR AR PIRISE (I ELARBLE] v A8 A
JE B R TBI K BUI 4121 o-KGDHC i #7251k
ST TBL K BRAF IR 2 T iCAZRE T 52, oy

1.1 KIsh¥54E 80 H 4 J IS Joe e i i gt
HEE Sprague Dawley K B B {1 1w BHE K27 S 50 5
Yy, R iR 305 ~335(320.0 £15.0) g; 1A 3R T
12 h/12 h B WG A28 IR, R B AR R 7E 25 °C 5 R
12 h 2560,6 h 50K, K 80 HORBBENL > R TR
44 \TBI 2H \ TBI-¥5 551 %) REZH A1 TBI-3- HI5E-2- 4 BE G R
( a-keto-B-methyl-n-valeric acid ,KMV )4, %341 20 H,
1.2 FEKFENE «-KGDHC 4ifiF (K1502) |
o~ % "2 .a-KGDHC & P17 KMV . a-KGDHC
T A I 3R & 17 2€ [ Sigma 23 F, Fluoro-Jade
P50 &0 B 3E[5 AAT Bioquest 23 7] 5 KUK 7.
WENAE B 1 TR A A BR A A, R B
F i A5 A3 [ 2 [ 9 55 8 R 2 s 2 AR,
R S AR E 1A Sl W) IR LI B 26 [ Kent
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Biopac 3], GENios 96 Lk 2 U REBGHR (S A Hii -1
Tecan 7\ ], Axioplan 7% Y6 It 55 W B 75 [E Zeiss 2y
A, Morris 7K 2K B B30 AR 50 B RS B 1
HRHEABRA A

1.3 XWHE

1.3.1 KRHPERE TBIERET TBI 4 . TBI-
VFIXF BEZH A TBI-KMV 41 K L2 B SCik [ 6] 5 vk
HEST PR OE TBI AR AL, 20 g - LY EL b A
(50 mg - kg™") 5 Il v SRR I K R, Sk 386 8 22 T 30
WISTARERAR &5 B2 T B o SR IEHR/E— 2.5 em 3k
FE VTN, 308 B 5 10 N AR IR %E 4k s 2
4 mm B SL, AL 4.8 mm, B 55 5 AT K
JIEL 5K 2 MO [ 52 MR 22 AN AR 2.6 mm T4,
AR K I E R G 8EA Rk B D) s %
28 g 71 75 5 22 7 A 2 0 22 A5 1 55, 0. 8 mm  HH2E
I 1.5 mm 4B A PR 0.7 mm NEEH G4 5 5
R 2.0 mm, $ 2 0. 35 mm 3 G 54590 AT
5 mm LbAG M S E O O A R
RIG RS TP e R SE, 12 h/12 h B sc 8,
Al ok, RJG 24 h, BT RRCBER A, S
AR, s bk B A, 2 5 A2 B SR A I K R I,
FE OFARAY . AR B PR ST R Sy e R R M
B (JEF711.9 ~2.0 atm, 1 atm =101. 325 kPa) i
R I A3 5 SR 5 ST B 4A T K BRIV LA BhaE
FAFFWTE KT, TFAARRFALEYS
TBI 41 \TBI-KMV 41 F1 TBI-1 3 % B& A0 R , {2 A
BT o R fi = R S AL T o A R i
ANSLHEFT o, ANl £ TBI BLRL,

1.3.2 KMV MURGZEFES B KMV FECE Bkl
5 mmol « L™ VAW, I ML R (H R 7. 4, TBI Hif
24 h, TBI-KMV 28 K B {ff P Al S5 4 000 i =5 332 23
10 L KMV, TBI-3%5 57 X6} BB 2H R SR AR % 7R 5 10 L
ABRER K, ST N 1 pL - min T RTF R AR
TBI 4 K B A 2 AN AR 8 o R Bl 1k 3 S 45 97
O FE B E 30 s,

1.3.3 KRMEZIhEETTFS 5T TBIJ524.72 h
N7 d iy A BELIER S HR, SR Shapira Fl
Wahl #5450 22 S RE P23 35 A6 45 4R Rl g 22
It , PPk , R sl 2 D Rt AT .

1.3.4 KFR Morris /KR F LI A4 K K05 F
TBI J5 24 .72 h J 7 d#h & e PE 43 )5 4T Morris
IKREE LS . Morris 7K 34 B 4 B O A% 180 cm 5
45 em PEIAEEL, KL A 5 R AL R S AHE 1)
BRI R G0 BT IEKE R 30 em &b, KRR FR
FE25 ~28 C GTHUE 1 ANHEA R 10 em 13 H,

KBTS 5 2 em; 205 F TBI J5 24 .72 h &7 d
PR R BB A R PE L 4 A Z BRIA K, KR
AIFERT N B BTk B 2 R EBDKE T 55k & 17K
B, 00120 s ARG ENL & WS S 20k &
ARE 30 s, SR 5 HET N5 L AR R, 30 min 5
FRRAEATEEEG . R ERAEST N BTG 18 sh LT 348k 5
THRENLE L G IR EE R G0 s%, I SR8 )7
X BRER B3 5 B[R] (8% 5 BF IR ) 8 5 i IR Rk
HE B VAT AN 4T o

1.3.5 BALARABA A 41K B 50 T W44
24 72 h J 7 d i#47 Morris 7K 28 5 S5 J PResk W sk
ABTY., T4 I HE G A 2, T 4y 25 L 4549 R ki B2
2 S N BN, BT - 190 CHAHRAT

1.3.6 LtEZEKRNKALSF «-KGDHC &1 HL
AR TBI J5 24 .72 h J2 7 d BS540 i 12 )%
M3 J e LA I ERRIC o N2 2T 24 2% vhi v )
W20 g« L1200 B e EISBOTRRIC il R
NARE, N IRA Y)Y 5 min J5,a-KGDHC Z{ijif
J%20.1 mmol - L™/ — & 10 L A SN A4 2
(0.8 mL,pH =8.0) , ) i B [ia] 10 min, il EARHE
HI 5 W R ASHIU A ot AR T A S TR A Y, B A
T2 60 g N 96 FLAR 2 DI RE bR SR I IR OB,
SCE A 3 W, WU ME, ] OB R E (W& 6
340 nm, & 460 nm) R EGEE

1.3.7 Fluoro-Jade & EITEHIRFEHMET K
TBI J5 72 h(£4H 5 H), B 100 g « L' K4 G
UG SRR T, Pl 2 o WO, B A 0 B VR AT
S/ ESA BT F B, FE AR 200 mL JKAE
PRARK S FRAETE 40 g - L7 2 B WV 400 mL,
WSk B BRI 2L 2, [ 3k St ] X1 T LA 0 2 mm 5
ARVTETEHERAFRIC 5 VRS 00 K Bl e )25 g %
MAHBA AU 7 (JRZ 6 wm) . ZIRSCHER[ 6] 07
2, W ] Fluoro-Jade YLyl X} SR FE il 5 T b 47 e 4
F MR SR E 0T 2 R s sk

1.4 Seit=e4b18 5 A SPSS 19. 0 B (FE 47 4
St 55007, TR GRS + hRifE2E (2 25) FUR,
PP ELBCR ¢ K56, Z 40 18] F R BRI 20 22
S3HT, 4 N TR) B ] s 1) Bb A8 R FH o 020 00 o B8Rk 1
J5 255301, P <0.05 2 A5 L,

2 #R

2.1 4 ARRHEBPEEITHEEE LR E L,
TBI J5 24 .72 h J% 7 d,TBI 41 F1 TBI-y 7| % B 20 K
AT REPE /3 0 K TR TR 41, TBI-KMV 2 K
A2 T BT 4 1B 35 I8 T TBI-J 77 4) HE 41 A TBI
H,2Z5HAGIFE (P <0.05) ; TBI-7 7% #f
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215 TBI 4K R LI HE o L 22 S RG24 =
(P >0.05),
F1 FEMES4 AXRMZHEETH LR

Tab.1 Comparison of neurological function scores of rats

among the four groups at different time points (x+£5s)
13 MAEIRET 5

TBIJ524h TBIJ572 h TBIJ5 7 d
rFARH 5 8.83+0.11 8.85+0.12  8.87+0.11
TBI 41 5 6.300.11*° 6.80+0.31° 7.25%0.10°
TBI-AFIXTHEL 5 6.25+0.01° 6.72+0.11*  7.09 +0.31°
TBI-KMV 2 5 5.01+0.10"° 5.56+0.11" 5.85+0.12"

S RTFARLA I P <0.05; 5 TBI 411 TBI-i 71 % B 4H Ly
BPP<0.05,

2.2 4BAKXREICIZENLEE Z5RNE2 M
%3, TBIJ524.72 h 27 d,TBI 411 TBI-% 5%} &
HARBREEHH G RITEEEER TERFAR
20, TBI-KMV 21 K FUE & i ] e 2 B gl i
KT TBI-VARIXF R A1 TBI 4, 2% 44 G2
X (P <0.05) ; TBI-i 50 % R 2H 55 TBI 2H %% &5 1) [1]
PG RITHEE R ER TSI E XL (P>

0.05),
F2 4 AKX Morris 7Kk B & &R E LR
Tab.2 Comparison of the time of arriving platform in
Morris water maze test among the four groups (xxs)
HAM]
iﬁ}% " iN ElEﬂE]/S
TBIJ5 24 h TBIE72 h TBIE7d

BFAL 5 5778 +11.10 57.10 £12.10 58.23 +11.10
TBI £ 5 105.00 £11.32*  104.00 £10.83*  100.00 £9.20°
TBI-ARIGIRAL 5 104.00£11.26*  102.00 £10.23*  98.30 10.20°
TBI-KMV 41 5 132.00+12.23"  134.00 +12.15"  139.00 +12.00"

ST I P <0.05; 5 TBI 411 TBI-i 71 %] 1 4H L
PP <0.05,

®3 4HKXR Morris KX EES RITEEHEILK
Tab.3 Comparison of the cumulative distance of arriving

platform in Morris water maze test among the four groups

(x +s)
B RIEE/m
A5 — —
TBIJG7 d TBIJ5 14 d TBIJ5 21 d
BERH 5 6.23:1.58 6.13£1.52 6.13+1.69
TBI ¢ 5 12.50+1.10° 12.00 £1.212 11.80 +1.32°
TBIERIN A 5 12.20+1.13° 12.40 +1.02° 11.60 +1.02°
TBI-KMV 41 5 15.40+1.120 15.60 £1.21" 15.40 £1.21>
0 HRTFARA LI P <0.05; 5 TBI 21 Al TBI-# 50 % FE2H L
#%PP<0.05,

2.3 4 AAXRMALRYP o-KGDHC iEFMLE B 45
WhlFe4 5 fF6, TBIJ524.72h )27 d,TBI 4]
A1 TBI-P5 1) %8 HR 2 K Rt 495 0 K i Jz J2 T e e
fKi 14 «-KGDHC i 4 & Ik T8 F AR 41, TBI-

KMV 20K BRI B JZ 1 5 Je e i AR o-KG-
DHC 3 14 & A1 T TBI 2Rl TBI-J 57 %) B2, 22 5
P geit# i L (P <0.05) s TBIJE X B4 5 TBI
RN B JZ I 5 S e i 22 P o-KGDHC 1%
PR IGIFE L(P>0.05)

x4 4ERBBRGMAMERHRH o-KGDHC jEHELLE
Tab.4 Comparison of o-KGDHC activity in injured cere-

bral cortex tissues of rats among the four groups (x £s)
A o-KGDHC/ (mU + mg =)

TBI J5 24 h TBIJ572 h TBIJ57 d
BFARY 5 2.010.11 2.01£0.12 2.01£0.13
TBI 4] 5 1.28£0.10* 1.30 £0.11* 1.38 £0.21°
TBI-AKIX A 5 1.30+0.10° 1.33+0.13% 1.42 +£0.22°
TBI-KMV 21 5 1.02£0.10° 1.05 +0.10" 1.10 £0.20"

TE: SIRFARA P <0.05; 5 TBI 2L TBI- 5 %) M2 L
PP <0.05,
*5 4AXRRBGNESEHLA T o-KGDHC jEEILE
Tab.5 Comparison of a-KGDHC activity in injured hip-

pocampus tissues of rats among the four groups (x%5)
e me !

it " IBIE 24 b - KGDTT;?/EE:E h — TBIJG 7 d

FARH 5 1.70%0.11 1.69 +0.10 1.71£0.23

TBI 4] 5 1.32£0.10* 1.35£0.13% 1.38 £0.10°

TBI-AKIX A 5 1.35+0.12° 1.37 £0.11* 1.36 £0. 14°

TBI-KMV 21 5 1.09£0.10" 1.12 +0.10" 1.14 £0.10"

TE: SIRFARA P <0.05; 5 TBI 24 K& TBI- 5 %) M2
PP <0.05,
F6 4AKXRRBGNEMEALR T o-KGDHC jE M LLE
Tab.6 Comparison of a-KGDHC activity in injured thala-

mus tissues of rats among the four groups (x%5s)
. o -1

it " IBIE 24 h - KCDTP:;%:E h e TBI 7 d

BFARY 5 1.46+0.10 1.47 +£0.20 1.45£0.10

TBI 4] 5 1.26+0.10* 1.23 0. 11* 1.22£0.13%

TBIEFIX AL 5 1.21£0.10° 1.20 £0.13* 1.19 20.12°

TBI-KMV 2 5 1.01£0.10" 1.02 +0.10" 1.01 £0. 10"

I SRFARA LK P <0.05; 5 TBI 2 K& TBI-i 5 % B 4H L
%P <0.05,

2.4 4AKBIFFEMETELE Z5RILE 1 R
27, TBI J5 72 h,TBI 20 Fll TBI- 50 %F BE 2H K B 4ot
PN K B2 J2 I F e i IR AR 2 e B R 3 2 T
BFARLL, TBI-KMV 41 B8 455 00 K i B2 )22 1
FEC i SR 22 080 35 22 T TBI 2 F0 TBI-75 57 %
MR, 2R A G E R L (P <0.01);TBL 4 5
TBI-75 771 %F HE 4 I B BR300 A i Bz )2 . ¥ = 1
TR A6 22 SRR L 5 22 R G2 S (P >
0.05),
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TR TBIZH

KM B 2

eI

TBI-7 7 X% IR 41

TBI-KM V4]

1 TBIJ/F72 h4 BAKRINIEHEZZTT ( Fluoro-Jade S, x400)

Fig.1 Necrotic neurons of rats in the four groups at 72 hours after TBI ( Fluoro-Jade staining, x400)

x7 AERBIREHETHILER
Tab.7 Comparison of the number of necrotic neurons of

(x x5)

rats among the four groups

A — Wﬁ?ﬁiéﬁéﬁz _
N AR 5y i
BFAL 5 4.4£1.0 3.0£1.0 6.0+1.1
TBI ¢ 5 32.2:x4.1° 19.1 £3.6° 29.0£3.4%
TBI-EFIM A 5 33.0+2.0° 18.4 +4.2° 33.3+2.0°
TBI-KMV 41 5 56.5x4.4" 28.0+3.0" 49.0+2.2"
W HBRTFARA LK P <0.01; 5 TBI 241 &% TBI-# 57 % B4 L
%P <0.01,
3 itig
TBI J5 4 kiR T e kA 7B fR 2 SBI 1) 3= 229
BEBLTR , AT i 28 40 i i i A 20585 2 AR S

PR B A A A AR EE T, TBI S
RO 25 7 0 2 1 AL, TR IR T RE ™ B2 46
W FERAF =W 4 B F W . «-KGDHC
BN TEAATLT NS5 = R BRI 0 1 B 2 il , XoF
ARG 2 A AR R AR RS R S5, ZE I 7
rh AR SR RS L7 55 i 4 U 208 T (Y L
FR4E) MBI SR VMG, 2 5 T TBI W &
Rk B . PR SR, o-KGDHC #7481k
AR IRIG IR A, 5] A A R 55 b 28 T A
W 5 B IX M 82, e A g R G A
P99, a-KGDHC 1§ P2 518 2 M 4 R0 AR M
X, SHI % BF 5 % BL, K BN 41 4 b i
o-KGDHCE M H w8 2 ARMKIK Ry F K2 )2 /N oh

Wi L AT R, o-KGDHC & 1R 4345 1 2% 5 7] fig
S 5 H 0 S R B TG
CHEN 25" B35, b iR B S 5 T
F0] SR 2% 1 BRYp5 ( Alzheimer’s disease, AD) fy & A 5 %
JE R, Ha 8 =R IRIE A RE = A RS My
FRRACH S HAHDC, AD (B35 R B2 2 o-KGDHC 1%
P 2RI, H o-KGDHC 36 HEFFAIKS AD J e S ™
FEALE R IEAG. BANERJEE %" BF55 & 30, 014
FRJR (Parkinson's disease , PD) B 3 B Jifv [X. L fv 44 ifd
B TR 0 5 G, 5 PD Y™ AR R R,
LOONEN %' 853 i 7R, a-KGDHC. i ¥ [ £ 2 55
TR Kz s (tardive dyskinesia, TD) 475 514
F9 g LIRS O, 5 B A A BE 4473, «-KGDHC
I PRI 3 B b A A BR300, W5 M 4800
PRI, LATSE VR 5E oK, 28 P B O A T,
AR BT S R B 2 H 2 o-KGDHC 3 1 12 3%
WA, L5 5 AE DR B ) Bk ST 32 1 A5G, PANDY A
SRV BRgE F B I S S A IE R AL 4 b F 5
o-KGDHC Z 54 1, 0] o-KGDHC J 4 7 it 25 /b
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