IKZER P VRARND T v b ALEEA
TT =9 /LA R4

B LI AP ER S BRR (OB FE M B B A (L ERE T (Pl 0 7 PR ML#R)

X

4

®x B

(BBFI634E 5 H19H Z55)

Key words ! XKBRA MV 2, T b, 7T =v 2484, W, FFE BiE

588 imipramine

U &

b HREDFHEEVRE T, b P REREW T,
TT =2 7R RBE L BB L 725
BNBZEPREINTW2, BRE&BEND
HRRH T, guanidinosuccinic acid (GSA) Y
% methylguanidine (MG) 2% L < #&mL ¢
WBRIENBEINIORIILD, BTIL¥F=
>~ mfERE TIZ, a-keto-d-guanidinovaleric
acid %> homoarginine (HArg) 7% S22 77 =
/LR EREL Tw b Z ErBEIN T
338 ZhoomBRiR, 77 =y /{edyr
arginine (Arg) *°urea {C# L+ BIE L T, EX
R LEBCHEEL (B EE2RLTWE,

2 hiz, EXRAERBIFR -7 RT3, ES
i B v B% W creatinine (CRN) & &
guanidinoethanesulfonic acid Ak & ¢ &7
BZED, anL N EETCALABREESEET
—iB#%IZ a-guanidinoglutaric acid ME L\ 5
MOyBRMEINBZ L RIEFECALAERE
J54B#% T guanidinoacetic acid (GAA) B LU
MG OIS BRES N B7% &, ERRIHRFC K
W7 T =2 /{8 pnR#irE L (HEIND
ZErHREI N, PEMEREL T =Y /1L
EHOBEEITHEENT NS,

%72, y-guanidinobutyric acid (GBA) %
i2L®, CRN, HArg B UMG L ¥ E{ n7
T =9 A, THXERT v P oOKBEEE
EFIMERNCHRET S L, BEUFRERS
LWEIERERESRIERNHZ EMLNT

793

BY, 7T 4ueh, TA»ABEL L
UVREESENEPRBMIEI- S L T2
REMELTRBEE LT\ 59,

—H, BanZ L A, PESEERECE
Lvwi@@% 4725 L, BN noradrenaline®=°
serotonin' " DA EENIME L1252 & 5°
HBEIN T B, ZOPREMERDEIZ, +
NEGFUSPERMBEREZ AL T, RERESC
LELVWRBELRIZT.

INLNZEhn, APV AERESETICE
WY, BRI T =2 2{b&nRE, Sbic
IFEERAM R CRMEBSNIT=2 /1L
BHORBC LB L2 L3 NB I LBTFR
ENG, KMETIE, 7v PMoAkBAFL XA
Hr bz 2Bz, B, K BE BRsLU
RPpNIT =2 /b8 e n & 5 L BH Y
LENBLERELE. 70, B ORTH
% imipramine %%, 77 =¥ 2 {t &L &
DEIIRET 0L bbb TR 72,

j -

1. X588y

EEREMC 12, Sprague-Dawley 25 - b
(EE160~180g) #H 72, EBREMNL, =B
25+ 2 C CI2BEHEDBHIEY L 7L B L 512,
FRITREDFETRE THL LTS T
1 BEEEL, EBRCHWZ, ik, )
> I NEBERMF 2 AL, ke icahiciBR
l A

*
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X

2. KBRFV R

KR F v Z AL, Porsolt & 'MWy Fikic—
EMEEZMR TIT- 72, T4 b HERELT.5cm,
B&2TemN 7 A —H# —icK &2 15mDBES |2
WL, £oHic7 v F2KBLR ML ZAR
#4772, KIBIZ2SCICHERFL 72, KBAML
ZAF Fig. Lic/RL 25HEICRE - THT 5 72,
29, £1HBICI57HT v F 2 KBLHE,
RCHEBBICHLTHLMEEL, F0%EAT
FitRL %, UM% (F20E8) CHUAR
% 5 4r[H 5\ 26047, FHFNEHK
BA Vv 2EMEMYW (Fig. 1 ,group 1) H 5\
ERIKEZ PV AEREM (Fig. 1 ,group 2)
L7 arro— Bl ELES TRV
A
3. Imipramine &

KBAFVZERC LY L7256 N EHEN
7T =2 /4Le B¢, imipramine 12 & 1)
EnE S uBEET A ERETE LD, T
+ MiZ imipramine IEEIE 2 B 5 L KBEA ML

[ group 1 ]

short term

E |

2EBMLE, Tabb, £2HEBNKE2F
MBI 1 BB kBESE), SEMEIBLVL
BRI, N ENEBEAEKICIEEL 2 imi-
pramine HEEEIE (FIXH3R) 30me/ke % BIIEA %
&7 (Fig.1 ,group 3).

% 72, imipramine &£ 5N ANBEHA 7T =2
Az RITT B R RETT 5 iz, imi-
pramine EE N ENAITV, KBA L R
AfrfrbwBEEERL 7 (Fig. 1 ,group
4), o> b o— B IIEHREEKRERS L2,
4. KBRFREEREMOWE

Fy b EABLALE, KECEZTEHLN
BT H L TR nC»w 2 R85 [ &)
L, 2ORMZKRE L SEESICFHRIL 2,
5. MBI T =2 2{benRlE

HE2HHOKBA IV RAKEELICA 7
vy —7HE (5N, 1.5sec)ickNZ v %
ERL, B, FR BEBIUCERZKLEICHE
MU, Bt ABEE, B8 BRER -
W - HERB & /N 5 BRI 72, AR

24hr

immersion stress :

[ group 2 )

long term

immersion stress r— \y

[ group 3 ]

imipramine +
long term

e

immersion stress <

[ group 4 ]

O —------
2

imipramine > "

Fig. 1

Ol--------

: immersion,

o : imipramine (30mg/kg ip),
A : microwave irradiation

Schedules of immersion and imipramine administration.
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2, FREHFICHY S T-80CI THER
FL”.

TT =9 /MbBMnBiI RO & 5 icfT- 12,
EHBFTIMERD 1% 7 ) S BTHRES T4
AL 7:4%, 3000rpm T204MMIL L REL 24T
o, TOREEEREL2EMRNEL LK L
EE2E&b¥TDowex 2 X8 (CI'8) #3 Al
BL, B2 BERN. AT LEE
WITRMERE L, RiEZAEER (pH2.2) iciFR
L, HPLCic & N "7 = 2 b I % 1T
=7z,

6. RATT =2 2t2pnilE

Ty bEAIR) Y 72— TRAFL, 245
IR % BRI L7z, SRRBF B2 H 54 U6 sodium
piperacilline #1112, MHENHEL /2, &
1 BEOKBARGINUERRZ 2> bo—n
REL, %2 0 BnKE(605) ERED24EH
REAMVRAREL,

R T7T =2 A MBRIENT2HIZ, RIZH
BENNY% ) 7o BB LM EEL 7218,
3000rpm 205 BELRIL L BEBERERZ T 72,
Bbhns: ks HPLC ikt & L7z,
7.HPLC

7T =Y A MOERSIR, 9, 10-
phenanthrenequinone & it 1= & -2 < HPLC
B L0772, B JASCO £B8 7 T=
s oeeathEE 2Bz, 2O HPLC @ 2
T LIZ KB X7 (model TWINCLE),
F— k%> 73— (model ASD-60uD, FHfHE
AR200u1), 7 7 4, BIRIGHE R > 7 (model
SP-024), R4 ($0.5mmX 5 m, 70C)
B & EBIEE (model FP-110) L V% - T
2%, HPLC D&& 12 RDBN TH B, AT 4,
Guanidinopak-HI (JASCO) ¢6.0X50mm ; % 7
LR, T0°C  AHENE, 0.4M J BT MY Y
LEEE (1) pH3.0, 10.248 (4 7 »&E1L),
(2)pH3.0, 4.04F, (3)pH5.25, 4.257/, (4)
pH10.0, 9.4%M8, (5)IM NaOH, 5.24r% : K
IHER¥K, 2M NaOH, i Xk 1°0.05% phenanth-
renequinone/dimethylformamide % #& . K &
B, 70°C ; BEENKE, 1.0ml/min | ISR
&, 0.5ml/min, #¥e#Hi3 Ex=365nm, Em>
460nm TAT - 7z,

8. & E

Ry 7T =2 {8z DT, pairedt-
testick N HEEREEIT - 72, FOMII,
ANOVA L L W BEERELT- 12,

E A

1. 47 B

E1HHICKEBLAZT Y M3, BLCEEH
N, E—A—DEERF sz EICE-72Y
LT, @R L) & T2a8I52 5054
2~34% L VKECEZITEBL, HEE2E
IFH L B> ISRV TW 558 (EEE®) »
BEINDB LS5z, = OEESSERI,
1031&1c1375% 1o & L (Fig.2, A), 2154
#ET1IHMn ) LTSKL. LESHEE - HERET
LkREA B2, LA LE2BBIckBEITS
&, RBATEIIESPICALNL (LD, 34
HBIRBR U LESESE 2RIk 12
(Fig. 2, B). ZEEiE8IL, T N1%6051%
F Tz,

L#L,imipramine # &5 L 727 » b T2
Sl kbt Ty Micll, #2 BHOKBEE
kil 2 RABITEIEE, %L L)
BEEHRTLL I A2 ORISHETH -
7=. (Fig. 2, C). Table 1i2% 2 H Ho/KkiSks
BRI 5 OB E SO RIFER 2R 2,
3 b o— BT ERR S22 8sec ThH -
7202 ¥ L, imipramine #5285 T13143. 5sec T
AR L Tz,

2. v FEBATT =2 AT RITTK

BAML AN

Fig. 31248 (5 ) KB F L R B L UEM
(60 KBEA v ADMBR T T = {baH
CRITTEHEZ T EHTRLLE.

5 &> fEKRE, KBIEEICE VT CRN 25, /4
BT HArg B &ICHL 722%, 20t 77
EPA -y E S SN A ENY (R AN § 4
BE, WEE b E - IER TR R
L UVER TR, wWTFhoZT= /té&i-i
ElGizA SN -1z,

60 EARBRBIZB W TIE, BADVT O
ML BWTL 7T =2 7AW Bhiz B b
N7, Lo L, T CRN R ELmES,
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Fig. 2 Duration of immobility in sec per min (ordinate) as a function of time in water (abscissa).

Values are the mean+SEM of 5-6 rats.

A The first trial, B . the second trial, C : the second trial of imipramine administered rats.

Table 1 Effects of imipramine on the dura-
tion of immobility during a 5min test

Duration of

Treatment immobility (sec)
Control 222.8+19.0
Imipramine 143.5+18.7"

Values are the Mean+SEM (n=6).
Statistical analysis is by ANOVA. *p<0.05.

GBA BL U Arg 0B B EH LN F
I#A GSA, GAA, g-guanidinopropionic acid
(GPA), HArg, MG 123 ZfblEE LM d -
7z, BRTIE Arg BB L BIHA LN, B
BTl Frons 7=y Meamc bz
LRz,

3. Zy PR IT = LAY EICRID
TKBR v ANHE

Table 2 IclRHF 77 =2 /{b&MHEtEIC R
I3TKBRA PV ADEEETRL, 607HOK

B2 v B, Rep GBA SEt B H FICH
mLTwiz, LaL, #F0n 7 7= /1bé&
YR EIC 3Bz A S L 5 T,

4 . Imipramine BN 77T =2 /LA R

Fan-2

Fig. 4 ~ 7i2KB 2 bV X AW L D E(LD
B N ABRIR 77 = o 2 {bAdpic XL, imi-
pramine B 508N L ) ICRET D ETL
72, £ lENRzY, KEZ PV ABRBOLE
TTo B OWT L HbETRRL 72,

FFBEH CRN (3, R b L ZBFEB L imi-
pramine ¥ 5# CHEICHA L, imipramine+
Z b v ZAERETE, BEHNCAR TR Y-
fentEAEm AR L 72 (Fig. 4). FiE$ GBA
i3, R v XAMEE, imipramine #5585 L o°
imipramine+ 2 bV A EMEEEL L, 2 fo—
W HREF L WINERL 72 (Fig.5). Fi
HArg i, 2 b L ZAFEES LU imipramine+
A v 2 BFHETHEICHEML, imipramine $
EDADEET 3y Fu— B B3 s -7 (Fig.
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Fig. 3 Effect of immersion stress on guanidino compounds in the rat brain regions, liver, kidney and
pancreas.
The data are expressed as percentage of control values (mean+SEM). [_:_]5min immersion
(n=9), # 60min immersion (n=6). ND ; not detected, T ; trace. Statistical analysis was
by ANOVA using original data. *p<0.05 compared to control. The abbreviations of guanidino
compounds are the same as shown in Table 2.
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Table 2 Effect of immersion stress on the
excretion of guanidino compounds in

urine
Control Stress
GSA 0.655+0.136 0.667+0.103
GAA 9.300+1.000 10.542+1.480
GPA 0.022+0.007 0.017+0.004
CRN 42.953+2.560 48.562+5.500
GBA 3.413+0.244 4.798+0.297*
Arg 0.838+0.069 0.840+0.043
HArg 0.071+0.020 0.066+0.008
GEt 0.004+0.001 0.004+0.001
G 0.792+0.061 0.919+0.684
MG 0.233+0.023 0.271+0.025

Values are expressed as gmol/24hr urine (mean *+
SEM, n=6), statistical analysis was by paired t-test.
*p<0.05 compared to control. GSA : guanidinosuc-
cinic acid, GAA : guanidinoacetic acid, GPA : g-
guanidinopropionic acid, CRN : creatinine, GBA :
y-guanidinobutyric acid, Arg : arginine, HArg:
homoarginine, GEt : 2-guanidinoethanol, G':
guanidine, MG : methylguanidine.

CRN (nmol/g wet weight )

50 100
) L
Control }.__‘
%
Imipramine }-1
Imipramine + =
Immersion Stressk

Fig. 4 Effects of immersion stress and imi-
pramine on liver CRN.
Values are the mean+SEM of 5-6 rats.
Statistical analysis was by ANOVA.
*p<0.05.

6). BREF Arg 13, 2 b v R ATREE L U imi-
pramine+ Z | v X AR THEREICEL L, imi-
pramine #5NANEEIZ 2> b o —LBEEEDS
%h -1z (Fig. 7).

& #®

Porsolt &3, 7 v + % BB EEZ KEHK
BIoB L, BWIZEL ©EERATEI 1T A7,
6 ~ 7 BICII B L BB RS L MRET S L
iz, ZookB%2HEKITTITI L, &

GBA ( nmol/g wet weight )
EP 190 |qo

Control I—l
j*
*
Imipramine : J——1

Imipramine + e
Immersion stress|=

Fig. 5 Effects of immersion stress and imi-
pramine on liver GBA.
Values are the mean+SEM of 5-6 rats.
Statistical analysis was by ANOVA.
*p<0.05.

Arg (nmol/g wet weight )

10 5
b I i

Control ].4

Immersion stress ]
*

Imipramine

Imipramine +
Immersion stressj

Fig. 6 Effects of immersion stress and imi-
pramine on liver Arg.
Values are the mean+SEM of 5-6 rats.
Statistical analysis was by ANOVA.
*p<0.05, **p<0.01.

Arg (nmol/g wet weight )
190 2?0 300

Control }—|
;)*
Immersion stress|

Imipramine

*k

Imipramine + =
Immersion stressi==

Fig. 7 Effects of immersion stress and imi-
pramine on kidney Arg.
Values are the mean+SEM of 5-6 rats.
Statistical analysis was by ANOVA.
*p<0.05, **p<0.01.
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2HEICIR2~349 bic, EEARZHER
FT2LIhrz BB L. ZOEBHEY
DRFFRERIL, e i) DRk E, BEARE
REM IERDOHIE, H 2\ 2ERBE enrichment
It NFELABALT B &5, EEHEZHR
Ty o) DORBERBML TWEZ LERE
L 721013 13 Porsolt & D FERICHE, T
MzARBA MV RARF 29T - TH G DREGICH
5, B, ik BRI UBBOERBANST
=P MBIt ) kBIL L3NS
P EREL .

9, S AEOEHAKER P L 2AFHS LY,
R BRs L UEBRT7T=C /eI
RO N LWL bsT, KK
B CRN LU/ HArg B3 22 & 28
2L L»L, Zo¥Enz—8%THY, 60
SENEHKEZ PV AEHET- 2HAICI
vt — MERR-Twa I L2 BEL.
—%, BYKER v ZBHEEGT TR, FR
BEUBBAIT = bW B L 25
ENTBN, BHNIT = /b8 nEas,
ITT=2 /b @s2iT) EBBBRTH 5
S L UBRTHZEE) - parallel T2k
FEELL, INLNZ b, BRICIIHR
H)THOREL T =T L@
— A MOEETLIENTREING, F2
CRN & & vf HArg ¥z, FNEFn KR E
BB BWTHOABEINLGZI L b,
BERLIC & » TR LR o> rv— L S
FOFEET LI EHTREINS.

KEEE CRN & X U7/ HArg Ak A b
L X BROWLAEREE TR BN s &
LT, nE—mBM%2EL CHEAARE,
HHVIZHATOERRBEIBESIND. LA
L, BRWZ 7= /LR EE L. HREN
TT =y ALEMOERE ML Thinl g,
37, BIEEETHEIT=V /e, 1L
W-IBAPI BB B S Tk, BRADEY A
ADEIHEN T 52 & W5, KiE’E CRN
B & U/ HArg oiginiz, B TOERHR
gaxnoricksbnkEZLNE CRN I
creatine phosphate & 0 JEBERAYIC ERK A 1,
ZOREHH SN D energy PEINAECHEREN

eHORFIEENsZ izL(HLNTwE, R
b v B A RAER B I AN B2 B Y energy fURH
HERIC L ), CRN AR E I N T L H7#E
FEENE, —K, BAICIZBEERENH Arg: Gly
amidinotransferase " FEFH|E I N T W
B1me = f2 0 HArg i Arg 8 & U lysine #
transamidination FHic & 3 KRB HE S
nTBN, MELOERBEFICL), APV R
BFAIHAERRE T HArg R RESIN2L DL
%z b b, HArg AN TORENIE LT
xvh, HArg 25 v P RBEEE ECRETS
k&, 2EERILL LB L (BRBEORBERESS
BENDLZ EREINTAEY HArg X b
L Z BT 50T, e s 8B L
TR LHDEEZREE T EEEENEZ LN
5.

Riz, BEKEA NV RARICL D, FERN
Arg ¥, BIBHN Arg DEATBREI L.
Arg DHEANTORRKE LT, EFHEN LD,
& B EYE X U urea RO RS ESY
HIF b5 BN arginase B IEEICS
<, BFBM Arg X urea & ornithine IZEHICH
BIND, #-T, REKEAFVAARICE
D, FBA Arg oA d@BH o2 Lid, Arg
7 urea ~OG % _LIE 5 BB B, ERICIT
bz 32 RBELTWELnEBhbns, —
#, BRAIIC BT, citrulline 7 5 ? Arg &
BATERICITh LT 5, Featherston 593,
HERTEALRICHCVLNDS Arg DIT LA &hF
ERTEARINL I E2HEL T3, 72,
B Tlx Arg: Gly amidinotransferase ND/EH
ik D GAA DERLERICTOATVS, L
L, BN GAA ICEBNIRD LN 72D T,
B Arg D Arg £ AROTEEICL S
bontEzbnd, 2R, BB THER
BEIFEIRN T B L HES NS, #o
T, Zh G Arg O¥mME X B Arg DRk
Alx, APVRERICE D b b 3N EREA
EARBOREERBL T 300 Bhbni,

72, FRTIIEMAKEA b v 2 &7 CRN
HELCRALBH LN, KBV RAR
FHETTE, 7y FIEEBIOLRBL LY, BE
BIEL (B LISREBICH Y, creatine phos-
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phate NFELIIFIIN T B EEZ LS. 4
EHHNIZT =Y M8 EREL Tt waT
D2 LT 2 v, T CRN miid
i%, creatine phosphate )2 Rkl T
W B EREMATTRR S 1L 5,

25, BMA PV ZARIC LY, A GBA
B L URHF GBA kit E ML T b2 %
BEL 72, GBA =R L LT, 2 00%EKR
PREZ N T B2, T bb Arg #* 5 a-keto
-d-guanidinovaleric acid % &¥ 2 JEEeEly
TERICRBRBLICERT 240, £72 Arg &
y-aminobutyric acid #* & ¢ transamidination
BEisic k240 ThH b, &b bDEARBERD
T GBA DELERER > > T 508
ENEZHHELPThVW, 512, GBA IR
NEERSG L L THhENHFETRIC L2 HS
T, TOEERTHREIAFAHATH S, LirL,
Arg IR B THEML T3 Z &4, GBA
DEMCEAEL T30 LB,

F72, 7 McH ) 2EITH 3 imipramine %
BFiREL, APV RAEMCEN L L3N
BBATT = Moy, DL I
R ZIT B RREL 72, Porsolt 59%, 5
v b~ imipramine ##& 5§ 5 Lic kY, K
RROEBREMIEST LI L2 REL T 5,
EFELZNZ L WAL (Table 1), ZnEE
b, 7y oS OdkEBIZ imipramine O RTAL
Bl EBINTHELnEEL LiL,
KBZF L ZATNC & ) WIMNA LN Arg
8 &£ 1rGBA |2 imipramine ¥ 512 & > T L ¥
MRS LN, 2, BEN Arg 0EL b
imipramine #5z & » THEHAIRIZRD SNk
pof, 3bicEl, FEHCRN G, 2> b w
— LBt imipramine+ A | L A B HEOMTE
BEREDLN L -2 00N, FELLEER
‘Bohhotz, ZTOER,L, ¥ ORED
B3 7T =2 VLR EE) & BEES e »
borBbnsi, %1, BEANIST=v /&
YEICIELRBH LT, BATHELL—
BETH-120T, 7T =2 bR ELC
#+9 % imipramine OMRIIRE L ootz —
7, s CRN i imipramine &0 Ai2 & -
T LA HY, %72, GBA |3 imipramine #5 %

E )

Az & - T 4 s3> 5 imipramine NHFEHE
YR L TRKBNLOFS LD EBbiiz,

5 £

Fw MZKBA ML RAARER S Z 2B, BN,
Frig, BE, RBSIUCRBIT7T=C /AW
DL S hREBNLLENIPRETT S L
bz, #i9) o#ITH 5 imipramine 2%, R b v
ZAMCE b7 T=0 /bRtnERIc N &
SIHEBT L L TREIL, TROZLE
WREBI:,

1) 88 (528 KB2 b v 2AFICL Y,
KEiRE CRN & L oy HArg Asigin L 7.
—%4, Fig BREBILIUCEBNIT=> /t&
PizizE bz Aa b b o7z,

2) B (6040 KiBZA LV AARIZLD,
KM CRN @i, Arg 5 & tf GBA »Efn,
F 72, BN Arg OBy EBH LN, BB X
VBB TIIEbZA N - 72,

3) BREIKBEA Vv ZATRIZED, R GBA
DI AERD L LT,

4) imipramine Bl &I2 L 0, 7 v F 0l
DRIEDER S K b LT H, KBZ b L 2 AT
ENLRL3NBHBB L UBRRIT=V
bSO ERIC IHEBIRRH L o T2,

PEokERickn, KX v 2 AR
2, BRI T =9 /et —BIEIc KL,
18] & A O¥EHEIC & 1) RARAEMEER IC RIS L T
ARSI E N, —F, BEAkBRz L
ZBMEET TR, FEBARHLBEEL T,
KEBEN T =P /B8 T3
N EEZ Lz, %72, imipramine Bt S5z &
215 DR LRSI, ST =2 /e
NEENEREEN LD EBbNr:.

MEMBIchHRY, KEHBRE L oEEN &
BHAZB) £ LR IBABER L 5 RS
AREE LBH T, BLETFHEELICRELS
BWEERLIT. 2510, BRETCHELRMERY
HHHITEVZ LHREOERCLL N EFLEL
Nalp -3
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Effect of immersion stress on guanidino compounds in rat organs.
Hideki Suar
Department of Neurochemistry, Institute for Neurobiology,
Okayama University Medical School,
Okayama 700, Japan
(Director : Prof. A. Mori)

The effect of immersion stress on guanidino compounds in rat organs was studied.
Short-term (5min) immersion stress increased the creatinine level in the cerebral cortex and
the homoarginine level in the cerebellum, but it did not affect guanidino compound levels in
the liver, kidney and pancreas. On the other hand, long-term (60min) immersion stress
decreased the creatinine level in the liver and the arginine level in the kidney, and increased
the arginine and y-guanidinobutyric acid levels in the liver. However, long-term immersion
stress did not affect guanidino compound levels in thq brain or pancreas. Further, long-term
immersion stress increased the excretion of y-guanidinobutyric acid in the urine. These
findings suggest that the transient increases of creatinine in the cerebral cortex and homoar-
ginine in the cerebellum might be related to a functional change in the central nervous system
during the early stage of immersion stress. It is thought that the long-term immersion stress
affects guanidino compound metabolism in the peripheral organs through changes in protein
metabolism.

Administration of imipramine reduced the lowered mood induced in rats by immersion
stress, but it did not affect the change in guanidino compound levels induced by long-term
immersion stress. This result suggests that the alleviation of the lowered mood induced in rats
by imipramine treatment is not related to changes in guanidino compound levels in rat organs.



