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FUF = U ARBRRY Y FOME, KE L OKEEED
7 By T = v 2 LS oW T

PILIAS R E T TEfEAR MR REAE L ERPT (EAE « RIS
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=
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BIE &

r-Guanidinobutyric acid, taurocyamine, N-
acetylarginine, guanidinoacetic acid, methyl-
guanidine LD 7= /LM T HXFP R
2 E OERBREORENICEERS T 5 &, RERE
ENERINB LT TIRBEINTEY,) ™
ZF 12 N-aminobenzamide MDIFE4& CIZBIRINF 5ic
Lo THEBOERshA eBHSIRIATH
B89

IheDy7=2 {48505 b5, r-guani-
dinobutyric acid, taurocyamine, guanidinoacetic
acid #5 X ¢ N-acetylarginine |3 & 7253 5 IFTLE)
VIR IR ah B0 F 1 ZORKES
RAEEAZRRIT DU TIE, arginine 55 Damidine
HEBRGIL L WHBEMETH s 2hZho7 &/
BroERahsd tELLohTWA!S

SFRMEF 7 A¥F = Mf5Eix, Terheggen 5ick -
THER SN IARERBBRHETH S
RO0HEIc L 5B, BEREMARKE, TAd
ARER L CERZHREEE L EOfER2 2L, B
MBI Darginase IFHEOET, MM & & 05K
AO arginine DI, RPDELDy 7=/ L
EYOERBINHBBD b TN A,

Fhiz, KE B35 7 =0/ (LEYORBEE
WWEBR U, REBSOWTERIERShIEBLDY
7= o/ {LEYHS, WRHRERICK U Tinfanc R
2EZLH, HBHVII, ThbOEEEL REREDS
BVIHRERZEORRE 5 BRLIEL VD EEA,
FREICHBNTIE, ETIHFICKRED arginine
AL TERNR 7 V¥ = U MIED T 7V 2R
L, Zo&wv, MK, KELOMPDOT I/ Bk
V77 = o/ LEYITIAS 2 ZBILBHE T 2 %
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REL, € FOBE7AE =L MEIB T 5 REER
EHBT A LRI ST, B7 V¥ = MIEFEIC
NLUT, EEBREFAVWEATE 28NS L 0%
DRFICONTORE 21T/ - 12,

$2E EBRMHESLURRAE

BLIE YHF¥ORBRNSE7 V¥ = oM

KE1~1.8 kgD$hBEvFickAKE LTS %
arginine JKIAIK % 2405f0A0, BERY, SRAATX %45
KB Z, UBRRPRET 5 20icy 3+ FAREY
—v (RC-6%8), MEEE NTHEBEL:. 8k
UYE - EAE, FAERER RC-4, ¥) x>
ZVEER) AL, AERIIER2AT, EES55%iC
R5, 12RDBAEY 4 2L & 723 & 51T 1S
DOERIBETEHESLL.

K BALA%4E R, arginine /KIAK DU EEE
LUBRIRE 2R L, RO—K% & ->T—20CT
BASRIFL 1. 103 B%, 1,2 073 @Mk
RAAIORHICE#IR L hERML, 4 BRERICIIERE
IR, MHETIEEEL, BbiiieiEHL T
BEBRPTHRE €. WREERE Ui, @
B L ORI, arginine S5O D2 EHEL,
B, BLEOY Y XD bDRHEAL:. &40
(7% & AR T ERE 21T 5 & 52 T—20CT
BEREL .

B2H 7i/oEBBICTT=CLAYOH
D 129 DRI ORI

WE: 72 7 BAWOLEHICEIml, FYr=
ILEBDBFT DIz ITIL 5 ~10ml DB 1% &
7Y VEEEMA, BERIYBEAL;Z. DWT7
L BARROERICNTIE, BEHLULBROR
EHo IN-LiOH 20z T pH7 ~8 ¢ L, BT 4
~ 5 IFEME L T cysteine % cystine‘ccﬁéz‘_rm
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5, pH2. 203 Rk 2ER L1z 577 =2
2 AvaatiBEEENZ 0.01 N OiEEEiE» L THE
AUt COBEDOEMIZOVTIET TIRHELH
Y

R . 2485RO—8 2 BRI, NEETLES
DZF Wz EfE% 1ml & b, IN-LiOHZ 4T pH10
~11E LD 5 1/5BEL CHERESYE, 70
=7 RROTH o BIEE 20 A TpH 22. 2ICHEL
TOWREERIE Ui,

NS . 7 T BOSHO 1293 XEE500mg,
7 =0/ tAYODIFDIIDITIZI3 ~4g Lo
T, W80% =% / —NRMATHREALIHE, BX
b DFHECHE » THOWTAER 2 ER L 120

I 7 BOTEIWE

L e R URAKICE AT I BABOITESR
(JLC-6 AH, BABTHALH) 2EHBL TRE
i bl 1 EoaHEEN 0.8ml ThH- 1o
PgfFix, LCR- 2 BUKHlE (AABETHASH)
AL, PEYET I BODH DIz DIz 8¢ X
500mm Dh T AT XY, B 5 LBREIRDVTEIAK65
DEITRTH 0TI AT, #5 2 H5DE
Hizix pH 2.7 (0.25N), pH3.02 (0.30N), pH3.89
(0.30N) D5 x 8y F s EEREHERL -
IR 3 BODHFDIHITIE, 8¢ X 300mm D

W B A

=
[=]

h5uRERAL, 17 LEEIZ60CIR ST T
L b OFEHICIE pH4.30 (0.45N), pH5.63 (0.45
N) or = B ) v LARER 2RV

B 7= LAYOERIE
FZOO BIOHWAELY DFEIE, B14 K
HEiE 2 VIR e e b ST 7 4 —ickh, T
7 = 9 (LAY ORE O 129 IR ARG 2 ER A
HAAT BEDHEE (JLC-6US, AXREFHA
&) 2RO THEEL P 20 30 1 @osthaEkt
120.8ml, SHEEEIX 6 TH 7. DWOTHH
k-t entzFy— b5 H-W Bt & h ¥
ROy 7=v / (LEMOREZEEL .

F3E FTRAME
BIH 7r¥=LAHICIIERNE7 VY
= v IMfEE F LV DOVERR

o4 FICROMCE 67 V¥ = U BK (S 260
ml) 2ARL-ERBEICH VT, 3AKYT Tiem
REELEREOW 3 ISICEREL, 1 BEA%L 4
HETEREOSBE2BRT AL Bbbo1
(Table 1, Fig. 1).

FE2E MBEFRO7I BBINr7T=Y

L AWIRNT

E7NVF2UMEYYFD7 I/ BOWOERIZ

/1t

Table 1. Amino acid contents in the serum of the arginine loaded rabbit.

(n=6, meants.d. nmoles/ml)

Control 3 days after 1 week after 2 weeks after 3 weeks after 4 weeks after
administration administration administration administration administration
Urea 5984 £2411 1114515703 1222516214 832511183 8752+ 2181 10095 +1356
Asp 14 9 4 2 19t 11 12 6 11+ 6
Thr 202t 54 101t 23% 72+ 24% 100+ 20% 94t 33* 118+ 20%*
Ser 337+ 100 214t 58% 144+ 39% 219+ 45% 170+ 57* 195+ 52%
Asn® 171+ 79 75t 22 53t 17 79t 14 65+ 26 - 81t 39
Glu 71+ 10 69t 16 76t 45 40 14 69t 10
Gln? 1117+ 407 885+ 150 681+ 278 769L 177 656t 264 761 265
Pro 282t 153 178 20 119+ 59 272t 104 228+ 125 298+ 68
Gly 1006+ 269 890t 254 595+ 197 739+ 101 602t 211 704% 199
Ala 554+ 200 418+ 49 345+ 72 394t 45 37t 89 347t 119
Val 300t 84 175+ 45 122+ 20 205t 93 167t 60 217+ 101
Ileu 113+ 39 70+ 10* 57t 8% 72+ 14* 66 17* 58+ 25%
Leu 158 50 92+ 26 70t 24 86t 14 88t 20 98t 37
Tyr 83t 36 50+ 8 32+ 10 42t 10 37t 10 37t 10
Phe 58t 22 38 8 30+ 10 31 7 31+ 10 3%t 14
Orn 99+ 51 357+ 208* 413t 130* 510t 126* 414+ 182%* 549+ 185*
Lys 227t 93 103+ 23%* 88t 44%* 83t 10* 85+ 14* 88t 22%
His 70+ 13 73 12 51t 32 4+ 14 51t 27 51+ 14
Arg 113+ 28 303+ 110* 433+ 219* 645t 161* 438+ 260* 716+ 93*

* significant difference P <0.05
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DTHE. MG, y7=v/ tEBTIE, BT VF
= IfIfE ¥4 ¥ Tt guanidinosuccinic acid &%

lysine OB BB HSEY bz (Table 1). mEncHE LT3 BE, 2BME, 3EMAIIE
Fig. 1 GEBLELERUIZE DDA ZERLIZS BitERU TV (P<0.025) (Table 2)(Fig.2).
oo U L2 D0 D
7=/ {LAMICdERZ
ot °””°\\\\\\\ owm  EfEEDLRADSL
/// ° © B3 RADT T/ B
° s 7=v s LEYICo
WT
73 B OER T,
arginine @3> lysine,
ornithine ¥ & ¢f urea @
10% ERBINGSED bz
o Arg arginine i3 scale out §
//////”?\\\\\\\///////;m, B IERSENAGNT
. ;:;,,‘ﬁi—""”'————— T VM2 LY (4000 wmoles /day
LE). %12, alanine &
o\ /O\./; Ser Ufcystathionine DIEHN
® @ ohic  (Table 3).
12 . o, —"™  Fig.3 REBAELERT
A\\\:////’,j__§~_ﬁ_f " s LODAEERRLIZEDT
T TTT——anew & 3. )5 taurocyamine,
guanidinosuccinic acid,
glycocyamine, N-acetyl-
arginine, 7Y-guanidino-
butyric acid iz ¥ r7 =
v S e 7 : —. U/ tRmEmERG
admimiser- bR NIy, ZOVT
Fig.1 Amino acid contents in the serum & arginine B 5T &
of the arginine loaded rabbit DRENE 3 T & Ao
Table 2. Guanidino compound contents in the serum of the arginine loaded rabbit.
{n=6, nmoles/ml, mean*s.d.)
Control 3 days 1 week 2 weeks 3 weeks 4 weeks
after after after after after
Taurocyamine 5+%1 9t6 10£5 8+3 5t2 6%3
S(;Jia:inidinosuccinic 4t1 1345 * 745 g+ * 944 % 6+4
Glycocyamine n+7 1414 9t5 1415 1716 12%2
N-acetylarginine <1 (1 <1 <1 <1 <1
Sropionss seid ND ND ND ND ND ND
Z;%xanidinobutyric ND ND ND ND ND ND

ND ; not detected
* significant difference P<0.025
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(Table 4.) & 5izhLUNOBREDOKRHD V7 7 1 AW OETIX arginine DFESEIX
o/ tE&YoEm B shtz. chit 20Tk B bhigh - 123, urea X ornithine OF
FMOFETH 5. BrEmsEDsh, lysine BLT 1- methyl

FAE Wrho7i/ BB sr7=v /e histidin e »352B®» iz (Table 5.) Fig.4id
BTN BEOEILZTRT DDA RUIZEDTHS. i
B, ¥ 7 =o /L&Yt
m;))}es/ml DIEER T arginine D
* REORSICH N gly co-
W cyamines & ¥ N-acetyl-
15 arginine OFE /LM
L HZW stz (Table6,
3 Fig. 5).
104
E4E £ ®

19694F Terheggen 52

1 i3, 7 NVE¥ = CIMED
2 fKIC D W TR RO
0 v . v . BRRE21T/5-> T,
sy, 2 : 5 ¢ veeks Zhid arginase Kigic
Fig. 2 Guanidinosuccinic acid contents in the serum S BREERALERRT
of the arginine loaded rabbit. (* P <0.025) FEETH Y, HLEM
Table 3 Amino acid contents in the urine of the arginine loaded rabbit.
(n=6, wumoles/24hrs)
Control 3 days after 1 week after 2 weeks after 3 weeks after 4 weeks after
(range)  (mean) {range)  (mean)  (range) (mean) (range) (mean) (range)  (mean) (range)  (mean)
Tau 2-29 9 9-18 13 7-8 8 4-21 14 5-33 14 3-24 12
Urea 1458-39439 16336  7838-74289 39483 13579-57972 30312 6142-87907 49712 7927-84094 39689 23172-79538 39617
Asp 1-10 4 1-18 8 1-5 1 1-9 7 1-15 4 1-7 3
Thr 1-31 11 2-22 7 110 6 1-34 17 1-31 10 2-17 6
Ser 2-51 22 3-70 23 6-27 T 16 5-94 29 2-68 25 2-39 14
Asn? 1-24 9 3-20 8 2-9 6 2-41 15 1-29 10 3-15 6
Ghu 1-21 6 479 19 1-32 10 5-39 20 2-27 10 39 6
Gln? 2-90 24 7-80 31 3-94 48 18-575 180 1-289 66 1-144 30
Gly 10-348 119 29-343 140 13-223 9 40-1205 520 20-496 179 6-430 145
Ala 2-36 14 9-143 64 5-89 48 33-198 99
Cysta 1-4 3 4-20 11 2-20 9 3-52 29 2-19 12 5-15 10
Tleu 1-16 9 1-9 4 1-2 2 2-16 7 1-5 3 1-4 1
Len 2-10 5 1-8 4 1-5 3 2-29 10 1-7 4 1-7 5
Val 1 <1 <1 (1 <1 <1
Met <1 (1 <1 <1 1 <1
Tyr 1-16 9 1-20 4 1-10 4 1-40 15 2-13 8 2-7 5
Phe (1 <1 {1 1-7 2 1-2 1 <1
GABA 1-3 1 1-6 1 1-2 1 1-5 3 1-2 1 1-27 6
Orn 1-5 2 138-969 416 35-594 300  106-847 554 29-813 429 19-221 135
Lys 2-31 14 31-220 105 12-240 95 43-290 208 16-339 183 9-74 56
1-M-His 3-53 22 10-181 52 8- 36 8-52 33 8-54 30 11-61 27
His 1-53 11 1-40 15 1-15 8 4-30 18 1-36 14 1-16 8
3-M-His 2-20 17 1-42 12 3-28 9 6-11 10 2-7 5 2-11 6

Arg 1-6 4 4000< 4000¢< 4000< 4000¢< 4000<
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wmoles/24hrs.
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DT Terheggen 5%
13 CDOKKET, 19714F i
N 1288 3 FE OESlic o
THMSHE21T2> TV
5.

BMEIXE T, HERICE
WTEROIIEIC OV TT
fzbhhizhs, arginine {EAHS
ERLTVBZ LIRS
TW 3 (25umoles/100ml) .
FB2EHIRBIBRDT R
s B EE, BB
cystine FREEDEETERZR L
T#bh, FFFIC taurine,
threonine, leucine 8L
ethanolamine D#EH § 1
AL TV A. fi75, histidine
OHE IS LT B &N
® O 5. BB haemolysate O
arginase {EMEIZERICE
TULTW3 (63umoles/h/
. Lys g haemoglobin, F&E i

793-1330) Jh & b argi-

O Urea

A Ala

o ninosuccinate BRZYEEFETE

o, HREETH-T. ZOBF

a \ / \ BB O TIdME arginine

10 e s EREBICERLTVAE

W ETIIR - 7203,

41H Biti3158#moles/100
ml,54H B Zi3149umoles/
100m! & EESTEINT
WA, BRI S B E
ITIXBBE 72 BB EH T

before 3days 1 2
administr.

Hh, 75 ABICIESR
FEnED LN LD

4 Weeks

Fig. 3 Amino acid contents in the urine

of the arginine loaded rabbit.

B LTREZVF= 0, &7 %= 7HFED
b A, MEMORRBEZERBED FRIGE.
FRAFEIX2HB7s arginine IKfiEZ & 725 cystine
DR R 2T 5. BRRRE LTI, KHES)
Wz, FeVe, SOprETHIRRE, EE)CHR, =¥, FFE &
I BRI ELESA SN B M, KRELONTHS
L BE Lz 0bOilikid A RBICOVTREES
heterozygous T - 2.

WEDORS, TbB3T
D& FITITER R HES)
BE, EFLAL I U THROBESED Sh T 5.
Bt & CIRERRICERES TN LD S,
AR AR R & U TIRLLE® arginine %3
EEDIIH,IT, MFBED methionine EAEEEMNICE
F U T#h, i, taurine, glycine X Kornithine
EVET LT 5. FRETR Tld cystine REEDREFE
2VOE THRHL T35,
DEIL, REICHIT 2 FELAUREHRR TH S
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BT X = MEDRER, BROC LB T =
U/ LEYORBERESHEE SN S, arginine &
urea cycledD—F & U TFig.6 ®T & < arginase
i X b ornithine & urea I I N 5i3d, ami-
dine BHER R It transamidination IC L H A D 7
7=u /bW PERT A, CORIGIE transami-
dinase IL k- TN N 5 H, —CAIGN TS
bDE L TRETDORIGHH 5

nmoles/g
control
400 4 Weeks after
300
200
100 1
0

1-Me-His

Fig.4 Amino acid contents in the brain
of the arginine loaded rabbit.

glycine guanidinoacetic acid

arginine ornithine

y-aminobutyric acid y-guanidinobutyric acid

arginine ornithine
taurine taurocyamine
arginine ornithine

ChbDRIBICE > TERIN B S 7=V /(L&
nmoles/g

[ controt
3 4 Weeks after

20

10

e

N-Ac-Arg  g-GPA GGBA

Tauro GSA GC

Fig.5 Guanidino compound contents in the

brain of the arginine loaded rabbit.
(%P <0.005)

Table 4 Guanidino compound contents in the urine of the arginine loaded rabbit.

(n=6, wumoles/24hrs)

Control 3 days after 1 week after 2 weeks after 3 weeks after 4 weeks after

(range) {av.)  (rang) (av.) (range) (av.) (range) (av.)  (range) {(av.)  (range) (av.)

Taurocyamine 1-10 5 18-44 30 16-53 37 5-56 26 21-81 55 36-116 66

Guanidinosuccinic 1-15 7 855 30 10-24 17  2-47 19 10-27 20 870 35

Glycocyamine 2-77 42 42-185 96 23-196 81 11-76 36 18-133 87 33-184 92

N-Acetylarginine <1 <1 <1 1-11 5 3-4 3 4-8 7
fc-i(;uanidinopropionic ND ND ND ND ND ND

7-Guanidinobutyric 1-18 6  9-75 39  11-84 44  4-43 28  44-116 77  50-130 87

acid




ERNE 7 V¥ = MY+ F i AL

Table 5. Amino acid contents in the brain
of the arginine loaded rabbit.
(meanzs. d. nmoles/g wet tissue)

Control (n=4)

4 weeks after
administration (n=6)

Pser 208t 44
Tau 1326+ 656
Pea 1514t 766
Urea 587511530
Asp 1905+ 376
Thr 208+ 76
Ser 709+ 105
Asn? 61 6
Glu 7168t 915
Gln? 4447+ 749
Gly 1069+ 183
Ala 687+ 140
Val 113+ 24
Met 20t 10
Cysta 267+ 103
Ileu 71 14
Leu 110+ 26
Tyr 68t 26
Phe 38 9
GABA 2339t 405
Orn 33t 9
Lys 155t 39
1-M-His 328+ 94
His 8it 8
Arg 208t 64

159+ 85
1350 303
1573+ 299
9947 £1550%*
1824t 145

216 31

581%f 62

63+ 13
6629% 741
604011867
1035+ 99

607+ 69

99+ 18

31 15

382t 83

74t 15

99+ 21

53t 19

2t 12
1926t 234

57t  g**

62t 12%*

152 61%*

59+ 23

182+ 23

Significant difference : ** P<(. 005
*P<0.01

Table 6. Guanidino compound contents in the brain

of the arginine loaded rabbit.
(meants. d. nmoles/g wet tissue)

Contrl 4 weeks after
(h=16) (n=4)

Taurocyamine 3+1 5+2
a(:'v‘;xia‘;lnidinosuccinic 156 21£9
Glycocyamine 8t2 14f1*
N-Acetylarginine 1 162 *
,H-.Guanidinopropionic <9 341

acid

y-Guanidinobutyric 1142 1343

acid

* significant difference P<0. 005
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TN b K (Blass)® Mori
5 R sh TV 53D, FH
EHEBHRIIBRHINTVS

(Mori 5™). zofhD s 7 =v
s it&H & LU Tix, arginine A3
acetyl {t X #T7Z acetylarginine A3
Ohkusu X ¢F Mori iz & b X+
KHERShTHYH, REEBEMHR
ITiZ aspartic acid »HEMIN
% L¥FE 3N 5 guanidinosuccinic
acid BREICHEBTECL6H 5
O AY-

Terheggen 5% OF|EIC L 5 &,
guanidinosuccinic acid MDHEiHAS
A% 2 BEIGRH SOz bidfki
ahizglzs s, MRENCITRE
INABT EDIEY argininic acid
MERHIN BT &, BL U, guanidi-
noacetic acid, N-acetylarginine
# & F y-guanidinobutyric acid
OB REICEML TN B 2 &8
A S icantz. 205 b, argininic
acid | amino acid oxidase (L X
h arginine DEE{LAIBL7 2 7 {kiT
Lo THERENE DT, EFERIC
HEt S s DTH 5. ZDfb
KD 7= 7 &%) substance
XotgHashsce, BLY sub-
stanceY DRFEIEET A &2 ¥
PRELTVWA. zofmEdho 7
v E =7 EREEREARSETH -1

Terheggen 513 %Dt arginine
BEHABR2IT2-> TV AY, “ARD
T Eighs, MM arginine DFEABR
it EH § 3 &%, ornithine A313
EAEERURNWT & RHBET 313
», RADT 7= 7 {tE&Y sub-
stance X, substance Y, guanidino-
acetic acid, N-a-acetylarginine,
acid 8L
arginic acid BERiCEHRET R C
ERHELTLA.

B 7 V¥ = MmiEld Terheggen
51 Db, Shaw
and Valente® |2 k- T ¢ @2

7-guanidinobutyric

Cederbaum,
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+

i o i
NH;—C —NH, (CHy, NH;—(—OFOH
wx . ARCINY o
HCNH; LT AT PRET S B
ThXr—t co; .
thzty Fi
NH, NH,
i I,
(CHyhy (‘l:“l’r
HCNHG ”?N”t
O\ "5l %
Sy
- TIE) anIR AT 2R
K=
TAN=Y (I:o,— ARMRK
7o-nl TH, (]:H, TANIN Y, ATP
?= Nt—CH
L
Tn Cco; AMP, PPi
{CHy)y
Lot
H(I:NHl
co;
TAEIINIRR

Fig. 6 Schema of urea cycle

EFIAEL STV A i3h>, Peralta Serrano®'ic
Fo THEINTWATEL, TAVARIEDOA%
ERERE LT, RAARIC Y cystine RIERPzH
ROLDBASLNTVA.

xT, BB T E L, bhbhOWFEERICEN
Tid, Uik b, ¥ 7=/ tEYORBEFERIEA
BT B ERIBIEDT s bhTH Y, ¥ IZEERE
{EFRIBTEE E LTk, IREED 3 WLICEBE FHIC
taurocyamine, guanidinosuccinic acid &4 WM
methylguanidine 7z ¥BSEEICE L TWA L%
BEL, ChoDs7=0 7 (LEYH REETEIEH
FBitBS L T AnRE 2 RRLTE.. 20X
RBELLABE, BTV UMEIRBITA YT
= o/ LEYMORE B, Z0ERE L THE
3N BIRMHIEDH B VITHBEREE & 2 A 6 OBR
BhBEMBRBINS. LIIV->Thitbhid, &
FAX=UMiER Y 7= v/ LEABRBEED L €
FNEUTHEONRE Ui, FAIAHFTICE:
THiC, MAADOEEED arginine A\ vic sy 7 =
s otEmcRBan s hicEREZLITA EICL
tz. CRRB7VF = MERED ShAFEROW
oDy 7=/ (LEYORBEER 2 T U THER
T AAREEDRA DS THA. LhLZDSWY, &
FUF= CMESRRTARAE L TRE TV E=
L MFEBF T TIL arginase ORIBIC L % 4
DThHHH, ROERLIIB7VF =L [E 70
|%, arginine DALHZKBARKICLE6DTHY,
b LA A arginase (JBELTH 512 urea DR

A &

b+ TEbh T g, Lizhs-T, Elaha s
7= /(LAY L ETOHEESBD LN L]
LRDL L ThHA.

B X = U MEREZIBT A7 I BIGHOR
BWD5 5, ZOEED arginase KIFREERMRL
U124k & L Tid, urea 34 UF ornithine {E DK
THELONADHS, EEIIME urea (212 E ALIE
BHHVIERBOTRETHH, FEBEICBNT
1&, urea RO B 5 L EBTRINTNS.
12, M ornithine $ KW {EZRLTEY,
arginine B ICL > THERK &N 5 ornithine DfE
b, BEACHKL 3D TEY, 5, KROS
7 V¥ = U MEI BT arginase ORBIZ/SWN
DTHRDT L 72h 5, urea LU ornithine &
fifh B L RAICERICER LT 5. 20,
[/ threonine, serine, isoleusine 34 ¢* lysine
DEBERBOBEDLNBCE S, BT vF =M
EBEDBRE L Bs->TWVA. T 12, [RAiC arginine
MDi3H, lysine, ornithine ASERRICHE T2 C & it
E7EF =L MEDBE E—HUTVAL, Z0OM
{C alanine % cystathionine DIEMHBEDH LN ,
B7¥ = o MAEDES & HElt pattern 237z h B
KoTWA LB bha.

oFiL, Y7/ tEMcBBLTTH B,
BRAE 7 V¥ = MIfE 3 ¥ O S taurocyamine,
guanidinosuccininic acid, glycocyamine, N-ace-
tylarginine, B-guanidinopropionic acid L
y-guanidinobutyric acid lIZW\WWFh B2 LEF %
R U1z, ORI guanidinosuccinic acid 3
B AX=UMEBETIIEALRHB I L
LAHIWT R E7 0¥ = L MEEBRFICE T 5508
L 5E2It—3 L TV 5. guanidinosuccinic acid (&
Stein, Cohen ¥ X 7f Kornhauser®'iz & » THRE
EREZICSBEH a3 C L BRE S TLSEE
Baxntr:rr=v/{t&¥PyThh,

aspartic acid guanidinosuccinic acid

>_<ornithine

DT & { arginine & h Maspartic acid~\® trans-
amidination it & » THERIN B L EMBHEINT
VW3 13h>, argininosuccinic acid M43M# (Cohen
etal) > canavaninosuccinic acid D/MEIT & -
THR SN 58 (Natelson et al™ ) SHEESIN T
WABY, WETTHEERNZSLDOTIZRD. ULEH-T,
ASEIC BT 5 guanidinosuccinic acid KA D

arginine
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BR#%8ZETHC LTt Y, 4%, guanidinosuceinic
acidDIEF 72 ERBREHA S bic s h A AJREMED &
A.

A7/ BBty 7 =0/ {LEHITONTIL,
B AE = MOV T ORI 2D TEER
BIES 7 v ¥ = o M T 2\ T DB % T
TAHZLIFTELVY, KEBEIKAITIE arginine
EoER L ERSBESh TS, EROF7 V¥
= MY+ FOMKAICIE arginine OFE I LR
XD 6N is o 12h3, glycocyamine N -acetyl-
arginine OFE/LIBINHMBD 51 513h>, urea
ornithine B$EREICHEINL THADTHA Darginine
i3 MAR—AKBEFY 2 88 U CIEMPRIc BT 5 45,
{E HiZ transamidination % acetylation & % \ ik
arginase (L& ARG % 53T, A arginine
EIZ—ERBRINBEDEEZELLNSE. ZD X,
BEICERINWE 7= /L&D > b, tauro-
cyamine ®°N-acetylarginine & % | y-guanidino
butyric acid 3RBRERIEADHAHT LIXTTIC
HohTWad, WIFh i EREOREOMIGEL
1 SEBHBERINS LHEEIN TV AVFDOE
Bl Tld, N-acetylarginine LIV IZWTH BB T
1IXHAMB2EICET 5 Didige. KEHVFEET S
i3 sicy 7 =v s LAYOBENSERT 3
BHENHBLDEELLNE. COMBISHEER
HFUCHRBAL 12 & B ATV A,

Bro¥=UMERBIT LT 7=2 2 LABDOE
x Ll b~ oL, RACREIOR ARG
BHENE (F7=v /L&Y OHBET 2T LPE
H1E . Terheggen® & ¢ CHUTE ST substance
X $L 0 substance Y ¢E#L T, ZD/LEHE
DRAERTTE->TVAY, RELABSBBIh T
V. BOFER LIz 4 FOF 7 v EF = L MIEIC I
T#?, substance X 33k I substance Y F U &
EZ 6N 5 peak HHBET 513, WORGBHED
&7z peak HIEABE S h T3 (Dr. Lowenthal
OEIREB). CheOKRAES7=v /L&
VORELSE T VE = MEWROBEDE 1 0F
BLigoTaM, 20X ) LBNDIZDITIZFE
BEIZRZ>TWTH, RROBNIRRIE 7 V¥

ZVMEY #¥i3, prhFREOFVEDEVA
3. ULiatd-T, ZEBREFNVERAOTSRS S
o7 =2 /Ao RHEEDHR 2R T2 E
ZILTWA.

BIE ]

Arginine BffIC L > TYERULERNE 7 V¥
= VIMEY 4 ¥ DM, R & ORBEHO 7
/BELOT T o (LB ERIEL, ROTE S
HR %81,

1) ERE7 V¥ = L MEY Y FMBERD urea
& Wornithine |3F /s N%RL, threonine,
serine, isoleusine ¥k ¢f lysine I3 B2 M
LRIRUI

2) MEADY 7=/ L&Y T, guanidino-
succinic acid DAMBEELEMZRLUIZ. L
L, 20OMDL 7= v 2 LRYITIZZ LR
»ohish 1.

3) RAAD7 I /BEHCid,urea, alanine, cysta-
thionine, ornithine ¥ X ¢ lysine OHEFE /s
myE@ED s hic.

4) Ry 7= /{8 Tid, taurocyamine,
guanidinosuccinic acid, N-acetylarginine ¥
& Of y-guanidinobutyric acid SEZ /8 in%
RU, ZOMBEORAOS 7 =2/ {tAHO
EnyBD shiz.

5) B HICIZ, urea 8L U ornithine DHE

75N &, lysine, 1-methylhistidine OFE 1

B HEED otz

IX#ERITId, glycocyamine 38 & ¥ N-acetyl-

arginine OFELIEINAEED Shizhs, ZOfh

D77 =v/ tEYOBFELEIZBD bhig

=iz,

[=2}

W BICEA, KAHBE IR L M2 Bb
b U REMERE L b e, MR, Mg
K& UIMABRTRECECBHOBT2HETET.
IDRBREITI S h ELTIE, RIARCEBNIT SV
U 1R8I U D IR B O EHOb S @B L E
9.



1102 W B '

1)
2)

3)

4)

5)

7)

8)
9)

10)

1D

12)

13)

14)

15)

16)

17

18)

19)

20)

21)

22)

b4 13

KABRT REECBIZF77=u /LB T 5058 MIUKESEE, 87, 673 -686, 1975,
Terheggen, H.G., Schwenk, A., Lowenthal, A., Van Sande, M., & Colombo, J.P.
Argininemia with arginase deficiency, Lancet, 2, 748 - 749, 1969.

Terheggen, H.G., Lowenthal, A., Lavinha, F.& Colombo, J.P. Familial hyperargininemia,
Arch. Dis. child., 50, 57-62, 1975.

Arrigoni-Martelli, E., Garzia, A. & Vargin, L. Attivata’ farmacologiche della benzoilguani-
dina, Boll. Soc. Ital. Biol. Sper., 38, 1421- 4, 1962.

Jinnai, D., Sawai, A. & Mori, A. 7-Guanidinobutyric acid as a convulsive substance.
Nature, 212, 617, 1966.

Jinnai, D., Mori, A., Mukawa, J., Ohkusu, H., Hosotani, M., Mizuno, A., &

Tye, L. C. Biological and physiological studies on guanidino compounds induced convulsion.
Jap.J. Brain physiol., 106. 3668 - 3673, 1969.

KKGHEFE, «—N - acetyl - L - arginine DY “N& b O/ EEE X 2 DRNAVERICBE Y 51158, W
REEZE, 21. 49 - 55, 1970.

KI5, Taurocyamine M AICEET 5 AETREM /5 & ICEILZEMTAE  BOKERE, 23, 13-20, 1971
Matsumoto, M., Fujiwara, M., Yokoi, I., Katayama, Y. and Kobayashi, K. Convulsive
activity of N - amidinobenzamide in cats and rabbits. (CEF&#%)

HWBKE Bhrow4557 1 —REBNT 7=/ (LEYDITICBET AU, MILERES. 85,
363 - 371, 1973.

Mori, A., Hosotani, M. & Choong, T.L. studies on guanidino compounds by automatic
liquid chromatography. Biochem. Med., 10, 8 -14, 1974.

Mori, A., Hiramatsu, M., Takahashi, K.& Kohsaka, M Guanidino compounds in rat
organs. Comp. Biochem. physiol., 51B, 143 - 144, 1975.

Jinnai, D. & Mori, A. 7 - Aminobutyric acid metabolism in seizure mechanism. Jap.J.

Brain Physiol., 84, 15-22, 1967.

KBPS, WALR, MINEZB), B, Koz ve o7 @ il A05E, Rk{bEE, 9, 102 - 105,
1970.

Blass, J.P. The Simple monosubstituted guanidines of mammalian brain Biochem.J., 77,
484 - 489, 1960.

Ohkusu, H. & Mori, A. Isolation of @ -N-acetyl -L-arginine from cattle brain,

J. Neurochemisty, 16, 1485 - 1486, 1969.

Bonas, J.E., Cohen, B.D. & Natelson, S. Separation and estimation of certain guanidino
compounds. Application to human urine. Microchem. J., 7, 63-77, 1963.

Natelson, S., Stein, I. & Bonas, J.E. Improvements in the method of separation of guani-
dino organic acid by column chromatography. Isolation and identification of guanidinosuccinic
acid from human urine. Microchem.J., 8, 371- 382, 1964.

Cohen, B.D., Stein, I M. & Bonas, J.E. Guanidinosuccinic aciduria in uremia. A possible
alternate pathway for urea synthesis. Amer. J. Med. 45, 63 -68, 1968.

HIEREL, DARE R, BICHMEEERR, 1B, 3 -26, dliEE, sl 1977,

Stein, I. M., Cohen, B.D.& Kornhauser, R.S. Guanidinosuccinic acid in renal failure.
experimental azotemia and inborn errors of the urea cycle. Eng. J.Med., 280. 926 - 930, 1969.
1969.

Cederbaum, S.D., Shaw, K.N.F.& Valente, M. Hyper arginemia with red cell arginase



EBNE 7 VE = VIMEY Y FicBid 25 1103

deficiency. (Abst. ) Amer. J.Hum. Gen., 25, 20a , 1973.
23) Peralta Serrano, A.  Argininuria, convulsionesy oligofrenia : un nuevo error innato del
metabolismo ? Revista clinica Espanola, 97, 176, 1965.



1104 W o A F

Experimental model of hyperargininemia,
Amino acids and guanidino compounds in serum, urine
and brain of hyperargininemic rabbit
Sadayoshi SUWAKI
Department of Neurochemisfry, Institute for Neurobiology
Okayama University Medical School
(Director : Prof. A.Mori)

A hyperargininemia was induced by oraly administration of arginine in rabbit, and amino
acids and guanidino compounds were analysed in the serum, urine and brain. As the experi-
mental results, the following changes in the content of amino acids and guanidino compounds
were observed: _

1) Urea and ornithine increased, and otherwise, threonine, serine, isoleucine and lysine
decreased significantly in the serum of the experimental hyperargininemic rabbit.

2) Among the serum guanidino compounds, only guanidinosuccinic acid increased sig-
nificantly in the hyperargininemics.

3) Urinaly urea, alanine, cystathionine, ornithine and lysine increased significantly in the
hyperargininemics.

4) Taurocyamine, guanidinosuccinic acid, glycocyamine, N-acetylarginie and 7 -guanidino-
butyric acid increased significantly in the urine of the hyperargininemics, and otherwise several
unknown guanidino compounds were observed as higher peaks in the analysing record of the
hyperargininemics.

5) Urea and ornithine increased and lysine and l-methylhistidine decreased significantly
in the brain of the hyperargininemics.

6) Glycocyamine and N-acethylarginine increased significantly in the brain of the hyper-

argininemics, but no significant change was observed in other guanidino compounds in the
brain of our experimental animal.



