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a2 FYTIEBTF LS P A ENETF
—ZFOMWEINTETILX=, L-AN=F>DFHE—

SRR I T 3T M ABKRKRY AR
LEZEE W 4 18 — AEKKE BEH

Sodium valproate (VPA) 235383 + a3~ F Y 7ickir 3, citrulline AR EMEET
FE, B&LU, citrulline &RRFEEIC/ T B arginine, L-carnitine OEIEMRELHRETL 7.

1) I+ 3 ¥ ¥ Y 7O citrulline 4512, pyruvate, glutamate 2E{tEE S L B4,

BOMELLDHLE,

2) ATP 45013, pyruvate 2Bt EH & LU B4, VPA THExhr .
arginine, L-carnitine FHiNT, BELHEL ..

3) N-acetylglutamate A5E R EL, VPA THEINID »72d8, &1FD N-ace-
tylglutamate 13F &L 72, *7, arginine T, N-acetylglutamate SREERFEEL, ¥
2.4 fEICEMAELDL, &,mFD N-acetylgutamate BEL 4.5 f5icmL2z. Lol,
L-carnitine F{MNTiE, ML D, AEOOHEIILD I UMb 1.

4) I} avF ) THAD ornithine i~ 525 VPA O#R2, pyruvate ZE{LE
BELEBES, B8N -7:05, succinate 2 EHE L-BAR, BE, ERHHEZED/ 24
—vhsEHLENI,

PlE&Y, VPA O citrulline ABEOBFR, F&LT, (+avFY7AD N-
acetylglutamate SBDIETTH 2 EE LWL, E7:, VPA OEZR, arginine
TEHEL-Z E,D, BHETS VPA THERIN/ BT Vs THEY arginine O%S5T
EHET ST S0k INn 3,

ZDOED,

2 Co# I (AGA) BE%, ATP D#(y, ornithine M3 k3

sodium valproate (n-dipropylacetate, VPA)
2, REHHFLORTORARTH L2, KFOR
BhoBRBEEAOREEDR TYE-TMESRED
NETEBHREINTNEY D, ZOBFEELLT,
WHFIPavF ) 7B T 3 citrulline 5ROE

£, NBICLDET V=T EROBEMO0 HEAl

ENTV3. 4, bhbhid, 79 MFIFavF
Y72 L BT, VPAILX3, citrulline &aHE
DEFEIZ>NTEITL 72, citrulline &0 B ICHE
4 53HF & LT, carbamylphosphate synthetase- I
(CPS-1), ornithine transcarbamylase (OTC)
EH, IF 3 v F Y 7RO N-acetylglutamate

VK TRAQERE EHHANBLONE, 2T,
bnbnid, VPALX-TERINIETVE=T
MECHAFIZ, ChoDRFOENNEORERESL
TWNBPERETL.

Coudé 5iZ, ¥%Z %<2, acetyl-CoA DBED
ETAMLT, VPAD, I FavFITHO AGA
BELAETERICLERELTNEY, LIAT,
arginine i3, N-acetylglutamate & X # £ ac-
tivator THEZ E B SN THBWIZ . F/, L-
carnitine (2, E#I518 &4 L T, acylcarnitine
ELTIbavF ) THRICERT 2OICLETYHHT

HAHB, V5|2, r-carnitine i, IFIVFITT



AT, acyl-CoA &$5&L, CoA-SH #BAET3
PRELOW, L EOEEILLESE, arginine B
&7, 1ir-carnitine %35, VPA IZX 3 citrulline &

BHELEES S 22 E»rEREL .

RBEMMELUAE

1. EBHE
) 4y

TARE~FHET v b (4KE 150~250 g ) BRI 7.

(2 & #

[MC] NaHCOs; (7.7mCi/mmol), [U-¥C] -
glutamate (294.0 mCi/mmol), [U-#C] vr-orni-
thine (266.0 mCi/mmol), [1-3H] sucrose (10.1
Ci/mmol) {3 New England Nuclear # (Boston)
LDEBAL K, [MCI NaHCO; JFRERHC 10 mM
Hepes-KOH buffer, pH 7.2 T 0.5 uCi/50 pl £73
BEOIKHARLL.

LU-MC] r-ornithine ® B %13, FEHE# L-orni-
thine Z¥RML T, specific activity 75 0.05 uCi/u
mol 7B KIICFH B L. £7z, [1-3H] sucrose
DE#IE 210 mM mannitol, 70 mM sucrose, 5mM
KH:PO4 % 3 { #2 1 mM Tris-HC] buffer, pH 7.4
T specific activity #50.29 uCi/p mol 2755 £ 5
FWL 7. sodium valproate 12 EFHEE L D ES N
121307z, -

ADP & L% ATP BRI+ v + {2 Boehringer-
Mannheim #t, vi-carnitine, bovine serum al-
bumin (fraction V) (I Sigma #, % Ot OHE
2, TROBROERE B,

2. H B

(1) IravF Y 7TOHE (Fig. 1

7 v b & 20 B &%, ether MET THEE,
BRimL, 725z 28E, kel Medium1 T
2~ 3[EIZEAt, mME, ¥E BITESRTRORE,
EETRKGEREL, EEARELL. DT,
Medium 1 o THIM#%, Schneider OEEL ITHEL,
ShaVFY TERSELN, sucrose 23 citrulline
DEBIEBESZ D), Bonkitaviy 7
SHE{Z Medium 2 T 2 @EE#H DK, RERIZA W,

(2) citrulline AREDHE

IPa VY THE 3~ 5mg TRIEE (6.75mM
KH2PO4, 1mM MgClz, 10 mM ornithine, 10 mM
NHHCO3, 50 mM Tris-HCl buffer, pH 7.4) *
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Isolation of Mitochondrial Fraction

rat liver .
homogenization in Medium 1
700 x g, 10 min.

1
supernatant

I
pellet .
. B0OO x g, 10 min.

T 1
pellet supernatant

resuspension
U 700 x g, 3 min.

1
supernatant
9000 x g. 10 min. -

f
pellet

I L
pellet. supernatant

{mitochondria)

resuspension in Medium 2

Medium 2
6.75 mM mannitol
35 mM KC1
1.0 mM EDTA
50 mM Tris-HC1
5.0 m K32P94 pH 7.4
1.0 mb Mgclz

Medium 1
70 mM sucrose
210 mM mannitol
0.1 mM EDTA
10 mM Tris-HCl
pH 7.4

Fig. 1. Isolation of mitochondrial fraction

Mz, ¥5iE{LEE LT, 5mM pyruvate,
succinate, glutamate @ FhH», X 5iZ, 0.5
mM VPA, 1mM arginine ¥ &7, 1mM carni-
tine DWFNL, 7202, VPA LD 2F0WTH
DERML, BE2.0ml & L7, 37°C, 15453 4«
Fa~N—va¥ik, 0.5ml IMPCA TR E%EL
&+, 3000rpm, 54MEROSEE, EFLoml %
BT Grisolia &M HFEE |2 % T citrulline %
EEL7:, BETEIC0~0.8 4 mol/tube DEBED
citrulline DEHEFBBEIER L7, 1 v F2~x-v 3
v, 5~204F, % v/t B 3~9 mg/incuba-
tion DHET citrulline EEBRIEBHNTH - 1=,
(3)" N-acetylglutamate (AGA) OEE
Shigesada ©®@FET £WZE L/ Zollner 5DF
BRI s TR L, RSO ML, Rk 0.4
ml, 20mM ornithine, 15mM MgClz, 20mM
NH4Cl], 10mM KHCOs, 0.5 »Ci [MC] NaHCOs,
5mM ATP, 2~3mg @ CPS-I+0TC #&iE, 100
mM Hepes-KOH buffer, pH 7.2 T#E% 1.2ml
Lk, 37°C, 15594 v & 2 ~— 3 vk, 60%
PCA 0.1ml TR EE X7, 3000 rpm, 5 573
&L, FELoml %10 3EHE, ZRCT, 204
HB#®%, 0.8mlA2 &V, Bray ¥ Y FL—v s VK
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10ml ZMA, BREESEICLD TNl UC OBRS

AL AGA BARAIEL .

CPS-1+OTC BRBEELTF 1g 84D bav
Ky T oEE, KEL70.1% CTAB, 0.5mM
dithiothreitol % 3. {5 20 mM Hepés-NaOH buf-
fer (pH7.2) 0.5ml #MA, K&FTTHIA-77
avhEIFAF-T1H, 3R LB hEIFA
XL, #0%, 9000xg, 10 5MREL, EF%E Visk-
ing Company # seamless celluldée_ tubing 20/32
FEFELZBEN, K& LU ABERK (0.5mM dithio-
threitol, 20 mM Hepes-NaOH buffer, pH 7. 2)
CT—BEER L OEL B,

PlEORIEEBTT, CPS-I+OTC BEES /9
780.5~2mg OHAT, BEEHE~EUCEN
7o UC DESHER B MR B b, FRAET
&Iz 0~50 nmol/incubation DEED AGA E&%
LB0, BREBEERLL.

FREETIE, £OFEEL, CPS-1 OEEMES,

EHENEETEBE, MO AGA BEEbE

WHDT, PITO AGAEBRALTD AGAEEE
bbb LT 5.

(4) N-acetylglutamate SREREEORAIE

Shigesada 5DF &I LT, AEMLI P2
¥ 7Lk#0.5~0.8mg, 1.0mM glutamate 0.5
pCi/incubationj, 0.5mM acetyl-CoA, 1mM
EDTA, 50mM Tris-HCl buffer, pH8.2 1573
AMELImI O RBEEITC, 3054 VFa~—
¥a L7, 5pmoles DEEH AGA 25T 1M
HCOOH 50 pl TRIGEILx+, [UC] r-glutamate
D UC © AGA HEOR VAR S LTE, BEHE
HEL. BEFEEOLEI/Iov 37 4 -Odb
ber41®ERBs7o< 2574~ (Merck 3
Kieselgel 60) iT& » TAR L7z AGA Z5BERL
fo. ZOEBS L —FTD AGA O RE 12, E1EE
OBTIZ0.3, E2EBORMTIZ0.6TH 1.
WTNABERTR, V- rEER XY, 0.02%
bromepheno! blue ethanol # % B LT, AGA
O spot 2BHEL, TOWHOT A BEHEEL 2.

X5z, 2EEOHESE, 1mlOKTHAEL, 10
ml ® Bray ¥ V¥V —¥ a3 VIREMZ TRAELR
EL 7.

ARFEETIZ, N-acetylglutamate DEEE, A
VEaNx—vg VEHE, 27 B2REhEh10~

60 5%, O
‘gohi:,
(5) IravFY 7T 5}@0) N-acetylglutamate
(AGA) #RrH XU AGA AR B REHRILHZ S

VPA D2

a) IFaIVFYTH AGA BERHIAIER

IravFY THE10~15mg K 2) EBULKR
¥ H L5 0.5 mM acetyl-CoA, 10 mM glutamate
2HEmML, pH7.2 (AR, 25b5HCH pHT.2
¥R L 7 VPA B XU arginine, F7:id L-carni-
tine #¥EML, BEE 0.4ml &£ L7, 37C 10 54
4v#a~—v3 vk, 0.1mt®1.8N HCL Z&HN,
rztibie kB L, RIEEEILE#/, 4°CKT,.
3000 rpm, 5L, L& 0.3ml%&D, KOH
2T pH-7.1~7. 2 iICEHEL, ¥E% 0.5m]l &L 7.
I OREKEH 0.4ml £ 50T, LD Shigesada
5, Zollner SOFEEAOT AGA BERIEL .

b) AGA AREERERCBXIZTES

I b ay k)7 HEE Medium 2 i€ 50 mg/ml &

0.5~0. 8 mg/incubation D& THEREZH

HBEEHTZEEL, XKE&ETIRT Cell Disruptor

{Heat Systems Ultrasonics, Inc.) 12T, 20KHz

10 S0 BERMES 3 cycle {7731y, 9000 X g 20
S, pHZ8.2KHEEL:., Lo LBEEAN,

HERBOBFICRT L HIC, VPA, arginine HXT -
carnitine OEMED AGA S HE L E BERHEL
7.

(6) b aVFYTHAD ornithine EEDRE

I ra vy THAE 2mg ICEEKR (210mM man-
nitol, 70 mM sucrose, 5mM KH:PO4 0.5mM
aminooxyacetate, [1-3H] sucrose 0.2 pCi, [MC]
L-ornithine 0.5~10mM (0.05 xCi/p mol) %5 <
i3 1mM Tris-HCI buffer pH 7.4), BXUHLE
HELT, 5mM pyruvate F7:12 succinate %75
mL 71920, 37°C 28 A vFaN—va vk, A
F0 45 mODENVNT—RTRF—-FA VTV T 4
w2 — (Sartorius &5 & B/ RE|ABEICE
D, Z7anmg—FHCibrav Y 7HERDIRL ..
k&L 7 & # (210 mM mannitol, 70mM su-
crose, 5mM KHPOs, 1mM Tris-HCl buffer
pH7.4) 5ml TREREN%: 2 mgEel, X5IC, 10
ml T2@7 ¢ vz - EicEk, BREOKIERIER
*L, 74 /m%—% counting vial AN, —BEK
B XEg, DT 15ml® Bray Y FL—¥3



YBESDR, 74 ME - ERRICERL, BEY Y
FlL—vsYhoys—igT ¥C, IH O KT
Bl AvF2x-vs VEH%E0ELEREHES
F5vrili. $hav iy 7 AREE 1-°H)
sucrose DHSHEICS ESEMEL . L FavF Y
THE 2mg b BWARETIE, 1~3508EHAT
E#BEEIA SN, T C TR, ornithine EXEIZ
®EEL, ravF)7HICER SN omnithine
EIbaviryTr S BICHE L 7o ornithine DEH
EROTHDET S,

(7) ATP &l

I VFY THE 2mg % Medium 2 CEEL,
5mM ADP %Mz, B{LEELLT 5mM pyra-
vate, succinate, glutamate @V Fhie, 0.5mM
VPA, ¥ 51 1mM arginine %7212 0.1mM -
carnitine &ML, MEE 1.0ml & L7, 37C 15
SE A vEa~—va v, 0.5ml D 1M PCA &
M & D RG%E LS4/, 3000 rpm, 5 3ELL
Db, EF0.1ml ZH VT ATP 7R F® i TH
FEL D, :

(8) #v,erHE

bovine serum albumin fraction V (Sigma #t)

ZEELL, Lowry B2 ICCTEIEL ..

1 2

1. citrulline &Akic % ki¥$§ VPA, arginine,
L-carnitine DR

I havFYTIEED S citrulline 25D VPA
X BEEL, pyruvate F7:12 glutamate TE{L
EHELB AR, £heh p<o.01, P<0.05T
HEOEESS LB ohik, succinate 2BLEE &
L& &l citrulline ABki2, VPA &Mtk -
THEPERAERL 25, P<0.05D KETIX, BE
DHEEFEWRER I, -7 (Table 1).

%7, pyruvate, glutamate 2ET L L7154,
VPA OBEH0.1, 0.5, 1.0mM & ER T 3izoh
T, HEHRE, ThEnuBo 70 %55 50 %, 80
B 5 55 BILHEKT BHEAMCH 7.

citrulline &%iIZ6 L2 T arginine DFE TR
T 57K, 5mM pyruvate T HIEFELLT,
arginine % 0.1~10mM ECOB4OEE TR
L, citrulline &8k% B Z713bH7-. arginine OE
EEH0.1~3.0mM TH2EQENERLEH, 1.0
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mM OF, citrulline SRBMAS > & bBEETH
=7 (Fig. 2). ":'_C‘CJJTFGD- arginine BEIZ -1.0,
mM THEL 7. .
pyruvate, glutamate .= ¥ (LEE &L 72H4E,
VPA {Z& % citrulline &5 F(E 1. 0mM arginine
DFEMT, TNENNRITHL, 76 %55 146 %,
81%25 118 B ICEHE L/ (Table 2). &AM, .

. Table 1 Effects of VPA"qu citrulline synthesis

Citrulline formed

Coran(f&%nds " (pmol/hr. mg protein)
(5 mM) None 0.5mM VPA
Pyruvate  0.514£0.012  0.31220,029 (5)
Succinate  0.435%0.036  0.370%0.043 (5)
Glutamate  0.7090.064  0.50120.050 (6)

** 15<0.01; * p<{0.05; Numbers in paren-
.'theses indicate those of experiments.

umol/hr.mg protein.

Citrulline synthesis

(=]
o
i

T 1
5 10
[Arginine] (mM)

=3

Fig. 2. Effect of varying concentrations of
arginine on citrulline synthesis with
pyruvate as substrate

Table 2 Effects of VPA and the addition of
arginine on citrulline synthesis

Citrulline formed

C°‘£’;e‘é“ds ' (% : Mean+SE)
N
Pyruvate 100 76+ 6 14640 (3)
Succinate 100 91=14 105=28 (4)
Glutamate 100 8i* 5 113+18 (2)

Numbers in parentheses indicate those of
experiments.
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L-carnitine @ FEM T, 0.1, 1.0, 10mM DOF
NOBEIZENTHHERAEDSNE» - - (Fig.
3. '

2. ATP &R % £1¥9 VPA, arginine, L-
carnitine OFE (Fig. 4)

B LB b pyruvate D4, ATP &2 VPA
ZRMLTOBEOHRICHEL TS % & HBIIET
L7z. LL, succinate, glutamate ZEH L L7
BA, FNZhE0Y, S5BLEBRDEBRLLDS

Nz o1z, Fic, pyruvate REB{LEH & LA,

umol/hr.mg protein

SmM PYRUVATE SmM SUCCINATE

é 0.54 | —
7

o
Carnitine 0 0 0.1 1.010
(mM)

A oy

r
- @

S without VPA
5 0.5+ L

a .
£l O.SmM VPA
3
L b

5

5

ol

Carnitine 0°
(mM)

0 0.11.010

Fig, 3. Effects of VPA, and the addition of
carnitine on citrulline synthesis

1.0mM arginine, 0.1mM L-carnitine #EfMick
D, EnFhBEO63%, 66%LMEDEMERE
DT, FLACRAEL L -1

3. AGAAREEREHICE XIZTT VPA, argi-
nine, r-carnitine OZIE (Table 3) ‘

0.5mM VPA OREINT, AGA &liEEREHN
VPA ZEML TV RN BEFROZERI b1,
VPA ICX 5T arginine 23 ML 2L 2 A, AGA
ERBREHINBOBH 2,481 EF L, LL
L-carnitine B TEBEETERERL 2.

tmol/hr.mg protein.
SmM PYRUVATE

Z //
7
.| A

[¢] 0 0.1 [¢]

5mM SUCCINATE

(=]
w
i

ATP syonthesis

Carnitine 0
Arginine 0

¢ 1.0 O 0
SmM GLUTAMATE
a 0.5
i [::] without VPA
2
o =
S § 0.5m¥ VPA
B
3]
=
. Ji
Carnitine 0 mM
Arginine O mM

Fig. 4. Effects of VPA, arginine and
carnitine on ATP synthesis

Table 3 Effects of the addition of VPA, arginine and carnitine on AGA
synthetase activity and the concentration of AGA-like substance

Compounds added

AGA synthetase
activity (%)

AGA like
substance (%)

None

0.5mM VPA

0.5mM VPA+1mM Arginine
0.5mM VPA+1mM carnitine

100 100
107 11
241 445

79 . 18
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1.0 2.9
1/{Ornithine] mM

Fig. 5. Effect of VPA on ornithine transport
supported by pyruvate

30 «

g
<

204

(amol /min.mg prot.ein.)_l

~1/Xm=0.12 1.0 2.0
/ (Ornithine] . mM~L -

Fig. 6. Effect of VPAion ornithine transport
supported by succinate

NH, + HCO; + 2ATP
Acetyl-CoA f 2)

AGA wemwwuwd CPS-]
(2) (0

Glutamate
carbamylphosphate
|

Citrulline

Ornithine

/<Urea
“Arginine

N Urea cycle

\

Fig. 7. Metabolic pathway of urea synthesis

4. A0 AGA Bt XIZT VPA, arginine,
(Table 3)

For

L-carnitine D¥HE

VPA OERMIZED, 812H 5N

11 % & FPCETT LA, VPA IZ X 537 arginine %
WMLz &E A, H5iTo AGA B2, $4.55C
EF U7z, La»L VPA IZ L-carnitine %
LMD I8 HBLEBEDETEFTH 7

5. % b3 FYTAND ornithine 5257
Z5 VPA D#&: .

Fig. 5, 6.3 pyruvate,. succinate %@‘t&fﬁ &
LTHERLUEZESD L Fa v F Y 7RO ornithine
R EA Lineweaver-Burtk @ 7o v F TLWL 72
HDTH5. pyruvate ZEB{LEEE LSS, oA
£ VPAO.1, 0.5 1L.OmMMRIIBETHEDE I W,
-7z, succinate AE{LEF & L 2284, #Rim VPA
BESERTICONT, BEOEBRMAED 0¥
&Ll

TR EO

iR UD LT

SFEERF I b2 v F U TR BT S citrulline 46K
ORI HLEETFTLLT, Fig. 7:2R/RTEI 2
() CPS-1, OTC Dif#,;  (2) CPS-I OiE#ELETT
5 AGA DB, (3) ATP @4, (4)ornithine’
DIPAVFYTAHANDEENEZ 5715, VPA 2
AGA BLEML T CPS-1 O E (L £ BET 25
BEINTNLY, SEOEBERTS VPAR I .
avFy TW@J}Z’P 7D AGA & i@ B xEs
ENEERE I

AGA &RREEREED VPA THESNLELY (Ta-
ble 3) 2 :%ZHT A&, VPAIZKB I bav ¥,
THO AGA SBDE T O #FIE, (1) AGA 4%
FEOEHE L1705 acetyl-CoA F72!2 glutamate D
L OB, (2) valproyl-CoA 72250 K3 EY
@ CoA FHxH AGA GBS @%ﬁ«’: 20, val-
proylglutamate. 75 EMER L, A 5 CPS-1
DEECABETS, D2 ’Jn’iﬁi bZ’LZz Becker
513, VPA 27 v LI H LT CoA-SH, ace-
tyl-CoA % @A &4, @3 acyl-CoA (XL T
valproyl-CoA &= ® F KD CoA ester) Zigim
BEDZERELTNAEE, TOZEHS VPA 2L
TIbav i) 7RO acetyl-CoA HEfir HETL,
HROICERIND AGADEMNELD T 20 LhiE
Hahs.

zk

V»:X 5, Shigesada 512, Sonoda 52

97
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ki, AGA AREERIE., ZERKEHELEL,
acetyl-CoA PIAD CoA ester, acetylcarnitine
2 &1t acyl donor & L TiZFE EFEA LISV (acetyl-
CoA O 1~8%). KEEE®D valproyl-CoA X7
AEESNMERR > TLEY, ULel, BlED
Shigesada L OHEDL O HET 5L, (bavF
J 7 valproylglutamate &0 #E BERL T
CPS-1 BHEAMET 2 WHEEIEBNEZELLNS.
PE>S, VPARRE-TOEBIEINEHPHD
AGA BE®RDIT acetyl-CoA D H#EN D ETHRE
NEREEIOLNS,

pyruvate % B {tEE L L12ES, ATP £k,
VPA itk - C, FHIKHEEIN L, 21T,
succinate, glutamate *EELLL &K, AR
OEREEXBEDUL 7208, 0BEBEDETHRELHN
. LOTEDS, TNLOEHAORILIS ATP &
WETOBEDF % VPA MSHET S, 23
ATP DIEBL{EE IR EBELLON B,

Benavides 5% {3, VPA 3R, TCA 447
NERCEEBE S AROEDRTNE, 1 oIF
3, VPA RIREBREREZETICENEEIATY
AW, L VPA BEBEA 4+ & LTERL,
b av iy TRADKRA & Y BEAREREEE
THLHEERINED, 35, VPA i in vitro
THHIRA®D CoA-SH ERAIDETEBZTE, Th
SOBFEI L BBILEED BLiHL, VPAIRLS
ATP £BRETOBFCES L T3 LiERIEh 3.
%5 VPA Itk B ATP &EES, pyruvate %
BAEEELES, RTERTH -, VPA
23 pyruvate DI AV F YT ANDEEEHET
ZEVHIBFEBEEL TV LEN SN DD,

VPA it X % citrulline AREZER, 1mM argi-
nine OBRMTHALI LOEE CEHEL (Table 2),
&5, AGA EREBEHREED arginine RN THR
D2 4% T LA L (Table. 3). arginine % AGA
ARBROBEIMERFTHS C LREILEIN TN B
12, Lfh-T, VPA IT& B citrulline AEEED

arginine T XA EHIZ AGA AREBEREHELESK

X<{BEELTVAELEESNS.

VPA it X % citrulline 4B #E 3 L-carnitine
RE-THESNLU 572, VoIT D, pyruvate %
BIEBR L L ATP AREER L-carnitine TE
EWEERL, Co~Ci2 @D acyl-CoA & vr-carni-

tine OEASE MK T A2 A= F /T IV E TR
T2F-¥ERIZIrPa YR TEDRRVEFSYS
—LDEIMEL, NIRIAN=F YT EFMETF
VAT 5= I brav YT, _utFvy -
L, MEEOOTRICAEET Y, chonz b
AT I LB PO v <ATIE VPA OFE
FC carpitine B ¥ & LTt +v/ — L0OBR
DRI - T VPA 22 2 O RBEHD acyl-
CoA &840, €N b% acylcarnitine & L THhE
L, [EBiZ CoA-SH OBFLEEIUNTHENH S L
EABN5., VoD, HN=FYTRFMIF VR
727 —¥DMEERICL T acetyl-CoA & b
&L, acetylcarnitine &783. ZO#RE, acetyl-
CoA D¥MZET &+, KHE, CoA-SH OFEHR
bEFTLEEIOND.

KEBROXHKHMI b2V F Y TERAVKES,
I rav Y THEIRANV=F VRTINS VR
727 -¥DFEEMEL, VoD, AN=FUT
€FNEFTVRT 2 F—EEERBARSEET 510
acetylcarnitine £2 5 C 5 5, VPA P2 ORBE
#10 acylearnitine &L TOREDRET/NEEZ
o5, ZhODER, CoA-SH BERERL, ©»
5125, acetyl-CoA BEMMIKBAT 2 LR SN
3., ZhiItEDENY <V TD CoA-SH THESH
Tzt av P 7 OBEER OBR{LSEEL,
ATP £Riiams 5. £0OKE, acetyl-CoA #AL
BIETFTT B4, citrulline &2 carnitine 7§
TIEARZE D, pyruvate FEEELABEOL DI,
carnitine EEFEICHRE LD LA SSCHEEINDS
borELONS.

1t av F ) 7TH~D ornithine O &EEOBEC
12, (1) SES PR &R L 2o X8 (Gamble and
Lehninger @) &, 2 2+t a2V FIYTAHD ci-
trulline & @33# (ornithine-citrulline antiporter
WY D 2OMEBENTNE, VPARILIVF
) THAATOKEA & Y AROHREREY 59R%
OMEESREINTOEE T Lhd, RERT
1) OBBIOVTRI L.

ornithine O#I3, succinate ZBILEE L L1z
BAI VPA K& - TEEHESNBZOBERE
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MECHANISM OF INHIBITION BY SODIUM VALPROATE
ON CITRULLINOGENESIS BY ISOLATED RAT
LIVER MITOCHONDRIA

—Effects of Arginine and L-Carnitine on the Inhibition—

Shuuichi Aramaki

Department of Pediatrics and Child Health, Kurume University School of Medicine
(Director: Prof. F. Yamashita, M.D.)

We report the effects of 'sodh.un valproate (VPA) on citrulline synthesis by iso-
lated rat liver mitochondria. ' '

When citrullinogenesis was supported by pyruvate or glutamate, there were
significant inhibitions (39 % for pyruvate, and 29 % for glutamate) by 0.5 mM VPA.
These inhibition were alleviated by the addition of 1.0 mM arginine, but not by 1.0
mM L-carnitine. Generation of ATP, when supported by pyruvate, was sumlarly
inhibited by 0.5mM VPA. However, this inhibition was partlally alleviated by either
1.0mM arginine or 0.1 mM carnitine.

VPA reduced the apparent concentration level of N-acetylglutamate, but did not
reduce the activity of N-acetylglutamate synthetase. With addition of 1.0mM argi-
nine, the apparent level of N-acetylglutamate was increased 4.5-fold in association
with a 2. 4-fold @ncreasé in the N-acetylglutamate synthetase activity. L-carnitine
showed no effects on either the acid concentration level or the enzyme activity.

Transport of ornithine across mitochondrial membrane was non-competitively in-
hibited by VPA at a VPA concentration of 0.5mM, with pyruvate servmg as re-
spiratory substrate,

These observations indicate that the inhibition of citrulline synthesis by VPA is
mainly caused by the depression of the N-acetylglutamate concentration, and suggest
that arginine may be effective for the alleviation of VPA-induced hyperammonemia.
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