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[BA4REE (1990) 52, 221-228)

L-carnosine O X b L ABEME OKBRAEER

KR FHER - H H &7 JNFABY - AR I
(AARFRFEMBA R PAPTRBEELPRE)

Acceleration of metabolism of stress-related substances by
L-carnosine. Kineshiro NAGAI, Taiko Supa, Kaori Kawasakl and Yayoi
YAMAGUCHI (Dept. Pathophysiol. Dent. Res. Cent., Nihon Univ.)

Liver dysfunction was produced in the rat by injecting CCl, subcutaneously in the back
twice a week, and the effects of L-carnosine (CAR) on the resulting liver injury were
examined, When CCl, was administered to 6-week-old rats for 9 weeks, GOT and GPT
values increased, but these changes were suppressed in the group concomitantly treated
with CAR, indicating a protective effect of the agent on liver function. No such preven-
tive effects of CAR was observed in 40-week-old rats, but when the CCl, administration
was discontinued after 4 weeks, GOT and GPT decreased to normal levels within 1 week
of discontinuation, indicating a therapeutic effect of CAR on hepatopathy. Based on these
findings, we determined the cortisone p-reductase activity in the rat liver. The increase
in this enzyme activity in the group treated with CAR indicated acceleration of cortisone
metabolism. Changes of blood cortisol level and cerebral and blood noradrenalin (NA)
levels were studied by exposing 6-week-old rats to electric shocks at 30V, Cortisol .
released into the circulation after the stress was quickly metabolized in the CAR group
and the blood level normalized after 3 hours. Following the release of NA from the brain
into the circulation, the NA concentration rapidly returned to the normal level both in
the brain and the blood. CAR enhanced the liver function and accelerated the metabolism
of stress-related substances also in aged animals. CAR, moreover, restored the RNA con-
tents of the mouse spleen and the immunological abilities represented by PFC reaction,
which are reduced by stresses such as forced immersion, fasting, and administration of
MMC. The immunological and biochemical consequences of stress are the release of
stress-related substances, depression of immunological abilities, and reduction of RNA,
but CAR was found to promote recovery from all these changes.

key words : L-carnosine, liver function, cortisone S-reductase, stress-related substances
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- Central Peripheral
—renhancement of phagocytic activity
—promotion of granulation
Increasing RNA —promotion of wound healing
—immunoregulation
Promotion of e .
LSSB- . . —non-specific immunorestoration
- — i Mg proliferation
activator —recovery of WBC count
Promotion of —sstabilization of membrane
IL-1 secretion —srecovery of RBC count
—enhancement of liver function
—antioxidation
Fig, 1. Central and Peripheral Mechanisms of LSSB
1. % = b Y A-= VA VEEEEW (PH 6.4) T 10 {% ho-

mogenate & LT, 14,000g 154K 0®EL EE
AREFEEWE & Ui, Testosterone (FEHLFKR) (2
mg/ml £ % 7 — ) 0.02ml, WK 0.78 ml, B
#F%¥ 01ml i NADPH (# V) = v 2 VEERE)
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(LTS L€ NA)E2JE L. Cortisol &d
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P ORYEREER) 2 v, NA R E 2RIE R
<BEB®%, 1 M-CH,COONH, pH95 %M\
< pH % 84~8.8 §i# L CiEM:(k Alumina
(ICN %Y Super I) w7 X w748, 0.4N-CH;-
COOH it H 2T, &E&E#KF chromato-
graphy (Hitachi-655) -CE& L.
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HEME, SEEsD ddY <7 A& 1BESIE L,
5 w5, MMCO0.5mg/kg/day i. p. % 1

#iz, CAR100mg/kg/day s. c. % MMC #5
IHEb I B 7 HREEE L. fh o 28
saline #5.& U7:. 7 H Hic saline 1 # ¢ CAR
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Table 1, * -Effect of CAR on liver injury in rat,

A body liver transaminase activity
treatment weight weight Karmen unit (% of control)
(g) (g) GOT GPT
week 0 -
normal 200+ 5 — 102+20(100) 24+ 4(100)
CCl, (1'time) 200+ 5 — 151+33(148)* 28+ 5(117)
CAR - 200+ 5 — 97+19( 95) 25+ 4(104)
CCl+CAR 200+ 5 - 142+28(139)* 26+ 6(108)
week 4
normal 34010 - 79+16(100) 20+ 3(100)
CCl, (9 times) 300+20 — 124+25(158)* 37+ 4(183)*
CAR 34010 — 50+ 9( 64)* 20+ 2(100)
CClL,+CAR 320420 — 88+420(112) 33+ 4(165)*
week 9
normal 440+10 18+2 115+23(100) 34+ 6(100)
CCl, (19 times) 370+20* 14+2 25749 (223)** 1624+30(476)***
CAR . 420+10 15+1 79+£15( 69)* 29+ 5( 85)
CClL,+CAR . 360+20% 14+1 127+26(110) 113+17(332)***

CCl, was injected at 0.2ml twice per week s.c. in the back of six-week-old
male Wistar rats weighing about 200 g. CAR was dissolved at 0.1% in drink-
ing water and given ad libitum, The CAR intake was estimated to corre-
spond to an oral dose of .250 mg/kg/day. *p<{0.05, **p<0.01, ***¥p<0.001 vs,

normal group.
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GPT fid A BRERE L. 9BMH H,
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TR ALEE LT, CAR BTt D
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2. Zb5 o bR BIER
2= 21340588 500g © 7 » ric CCL % 0.3

ml o8 2 B LTER LIERT H 5.

CAR i3 02% %W LCHRARAKKI . &
hixitE E 200mg/kg/day LisHETHS.

f5ux CClL 1 @E#5-(day 1), 9 @S (week
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RS H T EFIROhich ol L L
4;81 B¢ CCl, ofb ik LR 2 8ET
%E, HBLdik 1EME (week b) CHEALE
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i CAR #E5HCREEHO VA ZTHEEL
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Table 2, Effect of CAR on liver injury in old rat.
body liver transaminase activity
treatment weight weight Karmen unit(% of control)
(g) (g) GOT GPT
day 1
normal 50020 73+16(100) 31+ 2(100)
CCl, (1 time) . 500420 92+18(126)* 46+ 9(148)*
CAR 500420 70+14( 96) 30+ 6( 98)
CCL,+CAR 50020 122+24(167)* 60+12(195)*
week 4
normal 550420 59-+18(100) 27+ 5(100)
CCl, (9 times) 450+ 30* 167+34(283)** 118+26(438)***
CAR 5504-20 68+16(115) 29+ 6(109)
CCl,+CAR 4504-30* 1724-34(292)** 115423 (426 )¥**
stop the treatment of CCl,
week 5
normal 550420 67+13(100) 26+ 2(100)
CCl, 5004-30 94418(140)* 43+ 9(165)*
CAR 550+20 76+12(113) 26+ 5(100)
CCL+CAR 500430 72+14(107) 28+ 6(109)
week 6
normal 530430 15+2 66-+12(100) 25+ 5(100)
CCl, 520+30 14+2 77+15(117) 45+ 9(180)*
CAR 550420 162 74+14(112) 27+ 4(107)
CC1,+CAR 520+30 15+2 39+ 8( 59)* 18+ 6( 70)*

Forty-week-old male Wistar rats weighing 500 g were injected with 0,3 ml
CCl, solution s, ¢. in the back twice a week for 4 weeks. The CAR group and
the CCl,+CAR group were given 0.2% CAR solution as drinking water ad
libitum at an estimated dose of 200 mg/kg/day. *p<{0.05, **p<0 01, **pl
0.001 vs. normal group.
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60% LT Lie.
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LEio X 5w CARIC i IFIEREER 5 b,
CCl, D CIET 3 5 PR g, H8
THEHOB B Ebhrot. LT TAL V
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{Ef % cortisone S-reductase &S #iEt L
oo K2R X s 2digElie e A P L AR X

leve! of cortisone g-reductase in liver (% of control)

100 200 300
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Fig. 2. Promotion of cortisone f-reductase ac-
tivity. Six-week-old male Wistar rats were pre-
treated with saline or CAR at 100 mg/kg/day
for 7 days, and some of them were subjected to
24-hour fast from the time of the last administra-
tion. They were killed by exsanguination the
next day, and the cortisone S-reductase activity
was determined in the liver homogenate, **p<(
0.01, *#*p<0,001 vs. saline group.
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Fig. 3. Promotion of metabolism of serum
cortisol by CAR. Six-week-old male Wistar rats
were pretreated with saline or CAR at 100 mg/
kg/day for 7 days and stimulated electrically at
30V for 15 minutes twice at a 10 minute interval
on the day after the last administration, The
serum cortisol level was serially determined.
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Fig, 4. Promotion of metabolism of brain and
serum NA by CAR. After administering saline or
CAR 100 mg/kg/day for 7 days, electric shocks
were applied to seven-week-old male Wistar
rats, and the brain and serum NA levels were
determined by high peformance liquid chromato-
graphy at various intervals,
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Fig. 5. Promotion of metabolism of serum
cortisol by CAR in aged rats, Saline or CAR 100
mg/kg/day was administered in forty-week-old
male Wistar rats for 7 days, and the serum
cortisol level was determined after exposing them
to a stress of electric shocks at 30V,
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Fig. 6. Promotion of metabolism of serum NA
by CAR in aged rats. After administering saline
or CAR 100 mg/kg/day for 7 days, electric shocks
were applied to 52-week-old male Wistar rats,
and the serum NA level was determined by high
performance liquid chromatography at various
intervals.
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* p<0.05
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Fig, 7. Restoration of RNA and PFC level by

CAR. Five-week-old male ddY mice were stressed
by 10-minute water-immersion followed by 24-
hour fast, and the RNA content per unit weight
of spleen tissue was determined immediately
after cessation of the stress, The animals were
sensitized with 1x108cells SRBC immediately
after removal of the stress, and the PFC was
counted after 4 days by modified Cunningham’ s
method.
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Effect of thyrotropin—releasing hormone(TRH)on EEG topography.
Hiroe Narto, Kyoko TAKEMURA, Aiko Hori, Tomoko YamaMmoTo; Toshie

Naxkal and Motohiro YASUHARA (Department of Physiology, Kansai Medical Univer-
sity, Moriguchi, Osaka 570, Japan)

EEG topography by a microcomputer system(ATAC-3700 Nihon-Kohden)was performed
in the rabbit in order to investigate the mechanism of TRH action on the brain wave.
Power spectral analysis was carried out using a fast Fourier transform algorithm. The
square root of the power spectra was defined as the equivalent potential over each fre-
quency band by Ueno & Matsuoka’s method, Potential fields of EEG frequency band were
printed out on the topographic maps. The potentials of the electrocortical delta and theta
waves were high, while the potentials of the alpha, beta 1 and beta 2 waves were low.
Stimulation of the nucleus ventralis anterior (VA)by 3 Hz and 8 Hz resulted in a decrease
in these potentials, especially, those of the alpha, beta 1 and beta 2 waves. The potentials
of the alpha and fast waves were increased following unilateral destruction of VA. In the
rabbit, in which TRH 0.5 mg/kg had been administered beforehand, there was no decrease
in the potential of each wave induced by stimulation of VA with frequencies of 3 Hz and
8 Hz. The findings suggest involvement of the diffuse thalamocortical projection system
in the activation of EEG by TRH.

key words : EEG, topography, TRH, diffuse thalamocortical projection system, rabbit
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JOINT PHYSIOLOGICAL SOCIETY MEETING
CAMBRIDGE, UK
JULY 18/19/20 1991

INSTRUCTIONS TO AUTHORS FOR SUBMISSION OF ABSTRACTS FOR
THE JOINT MEETING OF THE PHYSIOLOGICAL SOCIETY AND THE
JAPANESE PHYSIOLOGICAL SOCIETY

Abstract forms and Discs (if possible), reservation of accommodation and meals
forms and payment should be returned to Professor Tomio Kanno, Department
of Plr?ysiology, Faculty of Veterinary Medicine, Hokkaido University, Sapporo
060, Japan, BY 31 MARCH 1991. You will be notified by the Physiological
Society as to the receipt and scheduling of your abstract.

1. Members or visitors, alone or in collaboration, may present up to two
communications (orally or by poster). If two abstracts are submitted they must
be on different topics and they shall not be presented by the same person. As
the size of the Meeting may be limited, Members should indicate a preference if
more than one abstract is submitted.

The Meeting will be run according to the Rules of the Physiological
Society. Authors are asked to observe the following guidelines for their abstract.

2 FORMAT

The complete abstract, includinﬁ title, authors’ names and addresses,
tables, references and legends should be typed on the form supplied,
complete with floppy disc if possible.

3, KEYWORD

A suitable keyword or phrase taken from the Journal of Physiology
Index Vol. 358 - 394 should be given on the form, under which the
material will be indexed in Journal of Physiology.

4. TYPE OF ABSTRACT

Abstracts may be submitted as oral communications or poster
communications. Oral communications may not be read from
prepared text. Authors who feel uncomfortable speaking before an
audience should present a poster rather than giving a talk,
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Designated Sessions are sessions when oral communications and
poster communications on particular topics have been set aside. At
this meeting so far there are sessions on Neuroendocrinology,
Comparative and Invertebrate Neuroscience, Membrane Transport
and Igeart.

Besides poster and oral communications, there is a third category of
abstract called "demonstration”. It is unlikely that members of the
Japanese Physiological Society will choose this option. The
demonstration category requires actual demonstrations of new
methods or apparatus, or the performance of a new experiment. Also
allowed are d%monstrations of new computer hardware or software
(author must bring along the hardware required to do the
demonstration). The rules on demonstrations are somewhat
complicated; details will be supplied on request.

TITLE

'I:he titles of abstracts of Communications and Demonstrations should
give:

the type of animal used (common name or genus, including man)
where appropriate, whether it had been anaesthetized

where isolated tissues were used, this should be stated explicitly

AUTHORS

If a guest of either Society is presenting a Communication or a
Demonstration, at least one Member of either Society as joint author
or the Member as introducer must be present when the
Communication is discussed or the Demonstration considered for
approval. If unable to be present, the Member must write to the
Meetings Secretary in advance of the Meeting and must nominate
another Member to act for him.

THE ABSTRACT MUST SPECIFY:

the anaesthetic used, its dose and route of administration for any of
the experimental procedures (including preparative surgery) which it
describes

when experiments with paralysed anaesthetized animals are involved,
the abstract must cite an appropriate paper containing full details of
the methodology
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when experiments are performed on man and Local Ethical
Clt))mmittee approval has been obtained, this should be stated in the
abstract o '

when statistics are used in the abstract, the method employed should
be stated _ '

as there are differences between the laws concerning animal
experimentation in Japan and in Great Britain, the Physiological
Society in gubh’shing papers in it’s Journal is obliged by it’s Articles
only to publish papers conforming to British laws. Details are given
in Journal of Physiology (1990) 420, v - xvi

8. PUBLICATION

Both oral and poster communications will be refereed. At the end of
the presentation (or during the special session for the evaluation of

posters) the authors will be asked if they wish their abstract to be
published. (Authors should answer "no" if a full paper describing the
work has been accepted for I[()'ublication). If the author answers “yes",
the session chairman will ask for a vote for or against publication.
(Members of the Physiological Society of Japan may vote too). While
it is rare that an abstract is turned down, it is not uncommon that
revisions are requested, and publication will then be conditional on
the revisions being made.

Proofs of precirculated papers, corrected as decided by the Meeting,
should be returned to the Meetings Secreta?/ b{{the end of the
Meeting in Cambridse with the order form for Reprints (2550 yen for
50 copies) if required. ,
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