AT IV — VBRI O G -

R BEHIHI I ST 5 o 77

<SR 20 4 LB >
T2 PETNI— VEIUED

&

il

TaAVDRTTHDLINY I VISR A
BER 2 A L. ZO—DI PR ATERN R 5
TWwWho —H, 73 VIZKBEORNICHET 52 &
R 2o b Twd, F72, KiFEIE R RE
DT H 2 MEERREZ T2 2 &2 HiE &
TWbe Thb, 73 UHERIEIC X % HEEERIED
KTFICHEL2 RITLTWD Z EDHER SN DD
ZOFMIEANTH %

TIIT— )ik, LX) ITHEERRICEEY
FlZT o, CRETELOWEDVP LRI T
bo Walker 5" 13, =¥ /) — L2 &LRBIA%
57HME 2729y Pi2BWT, #EE CALMHE
DHARMIBBATRA L7z e MG LT b, T 72,
Casamenti 5% 13, EfIM Ty / — V2 ERS&
727 v NI BERLIEOIREE L 7 2 2B [R]8E S
ISHE LTS EBRTVD, TNHDOF, S
Eloxsy 7 — VUL, EREICHDITEINICD
ARHIGLTERR R I B RIZTHEPHL N TH %,
L2 L. TOAEHEF IOV T, % Vo
BTy — VR ARG B & S5 A

—FH LTV BA5 R I # O R E

—H LR TE RV, ThHDFRIINT D
ENH o 2B L UTid, REE S 728 2 ffive,
AHOFERTH S EWFEKRO—DEEZ LI
Bo WML T8 ) — VIIMEHT b5k
LCWBIEEEDH %,

ZZTARERTIE, =¥ ) — V52X 55
CA1FEIR ARG B) O 02 & WIRRF: H HATE) T o

Al -

AR FIBR BB ST

S
(RBLTRE RFBEAMSLHER)

v MEHWTERIIL 72, 3512, 2R EE
W IV I ULy ) — G5 X B iR
PN AT T REBI DWW TR L 72,

BE

Wistar RHEZ v b & v, Hid 24 CRE 60%
ICRE SN THE L. 7y eV A
VB Y — VIEROMEIRENTE G- TRREE L. s A7 5

EFEREE L, EMETEE L -y 77—
MEEMEROBEET e -7 WARDAT VLA
MR L 2RKDT T AT 7 4 N=0 5% 5 i
B =gl 7 —7) #, Bregma & 1
A2 2.2mm. R 3.8 mm % BHRIF AL E L,
MR 25 OHREA2.0mm ~ 3.0mm 1% 5% F
TIA L7z GBI ZMERROH, T 7 bt &

TRl L7zo RICHEHIRE D AT —T V&
MALWMEL,

itk 2 H oS o, EERZ G L7z, D
To4ROFERLZ, GlEEEZ W TEIEZSONHT
TAT-> 720
B R 2 JEI S 7212102

1) 1.0g/kg K= (10% 7 Vv =2

L7z 2 niZ
2) 20g/kg A (20% 7 Vv 2
L 72H
40% 27 V27 I VRGEREZHENS 2%,
3) 1.0g/kg K (10% 7 v 2 — ViKiH) % %5
L7-HE. HAH VI
4) 20g/kg KE (20% 7 )V 2
L 72

—VIE) & &5

— V) &

— V) &



78 i b I E e A

Vol.20 (2013)

FEEIDT O X H 1475720

© ML oo - 18 IR¢ i
R e P45 3 I 30 43Rl
- MR TR LG - P9 1 ReR 30 23R
C PERAG oo e b 1 g

AR EIEARIE10%H 5\ 20% TV 3
— VRS (5 AT TS

S AL T e 5 3 gt 4

FBE, B 24TITEHIN2F v N —
(TABAI ESPEC) NTAT o 720 iR iilG B 13 4
B OB ) A X7 7 THIEL, 8chE=%—
(VC-680G (#k) HALTE) TR & s L 72°%,
ARG O M )X, A/DE#KR—-FEZHL
T3 ¥ a2—% (Recorder, Plexon Inc) 27— %
ZRtEk L7z,

Recorder (Plexon Inc) I TRtk L7727 — % &
D CA1 Mt D3 KL % | Offline Sorter (Plexon
Inc) DI Y R—F ¥ MENIZEID 24 X &k &,
LRI A U7 s B 2 S L7z 7 v a —
WV G A B FEIE KRB 512 & B g RIS B 0 &
1Lz g 5720, MMM ELS, 1Bl
BadgE LTw b, FEHIEOHRSH o NREM
W OG22 100% & L. ZbE TR L7z,
Z LT\ 5O TR L7z, A EABIER
“HRO5 L (ANOVA) & VT, FEERN & FEER
B TZNENAT o 720 THUZED D B 35613, M %
DIFHEIC D W TE E i HE (Fisher-LSD) %
7572

w R

I&/)—-IEREROBECA1 ##%EE (Hippocam-
pal CA1 neural activity) D#FRFZL (K1)

1.0g/kg =% ) — ¥ 5.8

P - 1.0g/kg =% ) — VIS HOE 5RO
G CAL #I#RIG B O I9MHIX 98.9+2.8 % 72 5 72,
EHE R - 1.0g/kg =% J — VIRGREOHEE CA 1A
FEIGENX, 5% 1045 T781x5.0%IZMT L7

B FTOBRMEAICEA L, #5605 T91.33=
5.26%. 5112045 T 97.85+5.95%. %514
18047 T 107.36 = 7.60%2:% L 72o #attRE DfE
B, EmHEA - 1.0g/kg TF ) — VG HEOKG5%
DS CATMRE B, 5 & gL <. #%
H#1055THE (p<0.05) IRVl 5 720 —
sV I E1.0g/kg T8 ) — VRSB
CATHREGENE. $%5/£104T 76.0 £5.5% 2K
TLZA, ZO®BEEAICEAL, £5%605 T
855*4.8%. 512047 T955%5.0%. &5
#1805 T 99.6 £ 6.0% 2% L 720 FEHHRE DK
B 7V I vE-10g/kg 2% ) — V5D
GO CALAREIG B, 501 & i L
T, $#£51% 1040, 605 THE (p<0.05) IR\ il
72o7,
2.0g/kg ¥ ) —IV 58

RAER - 2.0g/kg T8 ) — VEGRE OGO
S CA LR B) O FI9MHI1Z 101.5 £4.7% 72 -
7oo KEHEAT - 20g/kg =¥ ) — VRGO HE
CATMERIES) L. #5104 T 56.9 +5.2%I21K
TLZD, ToBELIZEAL, &5%604 T
71.4+57%. $5#1204rT825=7.2%. %5
#1804 TI91.7£7.8%IZ3E L 720 #EaT I E D 5L,
RHER - 2.0g/kg T ) — VEGREOR G- Dl
B CATM#IRE) L, &G &KL T, 5%
1043 6045 1205 THE (p<0.05) IR li7Z -
720 —Jiv VT I A -20g/kg T8 ) — IV
RS CALMEIEENX. #%5#1047T70.9
£58% MK T L7228 Z0H%E4ICEAL, #%
5604 T 84.5+4.6%. 511204 T 93.5 =
6.5%. %5 1804 T 101.0 = 7.3%IZ# L 720 #%
RMREDORER, 7V I VR - 20g/kg TF ) —
VRGO G HOMWE CATMEEE X, &5
A& B LT 5% 5-4£1040 604 CTH E ( p<0.05)
WARNE 72 5 726

fREER - 2.0g/kg =¥ ) — VR GH SRR -
1.0g/kg =% 7 —VEEGREE L T, #%514% 10



79

Rl

-

EHBRRE I L

i

ALTEE -

2T IV — VIEFUERO;

1.0EtOH

2.0EtOH

L i 'l 1 J L i 1 I 1 L i J

(

o o o o o o o
< AN o < A

oas/sayids) Alanoe jeunau |9 jedweosoddiH

20 30

10

-10

-20

-30

Time (min)

TES

p;

EEINED

Y

5 CAT

7

E1 I%/—ILEERARSICED

1.0EtOH: 1.0 T# /—JL /kg A&l

5. 2.0EtOH: 2.0g T /—)U /kg hERS

(&

|:| Std+2.0EtOH

D Std+1.0EtOH

T
e
i
<
o
¥
e
S

@ Crc+1.0EtOH

R RRR
RISRRELS

[T T I ITLLILLLLLLLLLLLLLLLS
5o,

PCTITIITH AKX IR I I KA KA I A
B RS
B I I
Sofoetoletotetetoleto et o e o e Yete e e e S e te e 0 Yot 0!

[ R H AL HXLLLHLSE
e e r o s
LSOO IS99 999000 9.9.9.9.9.9.3

XXX HKI I KK H IR
2RRHLRALRHLHL R

sfetotele%etote e %o o e e e o e e %e o e e e e !

P R LTI,
B R ERERRERERRERR,

120 -

(%) b_\“_lﬁm [einau Ly [edweosoddiy

60 120 180

Time (min)

Pre

EEME T ICRIFTHE

VB (40%). 1.0EtOH:1.08 L% /—JL/kgfF&E. 2.0EtOH:2.0g6 T¥ ./ —JL/KgFE.

Pre: I /—JU&5H1. w I /—)URSAIEDBENLR. #ZEETOFBLR

y

5 CAT %

7

VERHIY /-IRSICLD

X2 JI)LD

#8. Cre. 7Ly

i
=

Std: %



80 i b B I E e A

Vol.20 (2013)

4 60 CTHE (p<0.05) IRVl 72 5 72, BEHE
f£-20g/kg =¥ /) —VIEGEE IV I V-
1.0g/kg =% /7 — IV GRE LT, 510
SCAHE (p<0.05) IZWEZZ - 726

B

KEFFEIE. 7 V27 3 U HYHEE CAL SRS
BRRWICER L, 7V a— I X 585 CALM
B O T 2 HHl§ 2 2 L AW S22 L7z,
IR/ —ICKDBE CA1 EXEB DOHIH

B1. 213RL72X 9102, i CATAMRRES) L,
Iy ) — VORI L TRl s i, =¥
J =5 W CATMRE B 2K T L 72
R E LTk, =% 7 — V#5102 % ) BEEy -
7 212 BAL (EPSP) @58 AE 23 & 7w gk
&L WHIE Y T A% BN (IPSP) O3 DR
SNWEEEESREZ Z b5,

EPSP i3, WMDY F 7 A0 5584ET B
SRk D Y > T ABRENTH S, EPSPZ A
THLEEWE T F T ADIFEALER, TVE IV
MaisEWEE L, KA MY FFRIZIEA A~
FXANVRT VY I V2R (NMDA 546X
AMPA Z74K) #%BlLCwb, 2F ). EPSP
DFEANNZT NG I YV RZHREOTEE 25BFR L T
Wh, INHLDOZ ERNDH, T ) —VIZX )i
CAITMRIREI ST ¥ ) — )V DB IARAE LTI
FIENTZA D Z AL ODOWTITIRD X ) IHEES
Nb, =% —)H, NMDAZEAKLAMPA
ZRHREROMGE 2 PHI L, ZoHE EPSPO sS4
AP S A, IS CAL#IRES B) 2 $i) L 72 hg
WAEZ bNb, E72. EPSP OFEA G A
RS LT 72, i CALAEIS B o #H B

KA L T 72T BEED S %o Puglia® 512
X0, 9y bOWHAT A AIZ80mM OLY J —
VAT % 4T 5 72 E BTl NMDAZ B R
fEPSPs #%21.55%. AMP A % %541 fEPSPs
A1537%MH SNz Z LB shTwb, %

72v [ UEE T AMPA Z#H KA1 fEPSPs 78
20mM =% J =V TC377%. 40mM =% / —)b
T861%, 80mM =%/ — LT 16.10% P <
T2 EdEIN TS,

IPSPZFEAET MMM F 7 RE, v 7 3
J W (GABA) R 7 vy R{mEWEEL, KA
Y FTRIZEAF v F v 2 VE D GABA S
TR T v 2R ERBLTwb, 2F D,
IPSPD 521X GABAZEKROIGEN 25 5- L
TWwb, Fleming 5”12k 0, 7 v b OR#EEE
Za2—=a i Z50mM DY J — VAR ETo 72
FERTIE, mIPSCOFHA35.9%MMmL 722 & 28
s TwWb, F72. Weiner 5812k, v
NOWEEA S A ANy ) — VAR 2T o 72 FER
Tl EAEB IPSC #i%2S40mM =% / — VT
26.7%. 80mM =% / — )T 69.9%, 160mM T
7 )= T 128 7%l S Z LAl s nT
Wb,

DElkoZ 2o, =7 =528 0,
NMDA % % £k 2 AMPA % %5 4k @ i P 1t 25 )
fil 2N, EPSPORAENIZ 5Nz, 20
GABA % ﬁﬂMWE$W§%LIPSP®”¢ﬁUm_
L7222 & T, Wk CATAREEEIIIR T L%
ZbNb, X512, EPSPO#IfRe IPSP D3k
MWLY ) — VIR L TEILT 5720, £h
LORERZ T LS CAIMRIGEH =Y /) —
VIR L TRl SN2 ER N5,
g0 IHEE CA1#EMRICHERNIC(ER
L. BB CA1 iR EEIRIRMICIER Y 51Tk

REERIZ, 20%T %7 ) — V5 Tl A& o
NI I VAT, ¥ ) - VEEROWE
CAIMRIGHIOR T OREICHEE DL Z &
L7z LEOKRENrS, 2 Vs I vidz sy

J = WIZ X AR CATAREE B T IR LT
R L 2Rtk &z €0 E L
Ty Bl L72& 912, =% 7 —)Vid NMDA %
A AMPA Z 7R, GABAZHEWKR, 7V v vz



T AYHT I 3 — VARG OFLNE - FRARRERIHIC KT 81

TR E ZLOZEMRIHNERT LT L3> T
Wb, TNSDOZEEDOPT, 7V I UHEM
T % ZAARDNE CALSEMARMNEICZ 504 LT
BU. RERICHEEE CAT SRR H: Bk
AL, =% 7 =2 X %i#E CALHRIEE) DK
TORDPERICHEI S N2OTE R L EZ
bNbd,

LhL. GHOEBRNPLZ VT I VBEDZE
HIHEHT 2 0AHTH Y. SHOBEVLET
H5bo

o

ARSI LTI e B0 £ L (&)
i BT ALIRELM RTICIREOFEZ LKL
95

X

1) Walker DW, Barnes DE, Zornetzer SF, Hunter BE, Kubanis
P. Neuronal loss in hippocampus induced by prolonged
ethanol consumption in rats. Science. 1980;209:711-713

2) Casamenti F, Scali C, Vannucchi MG, Bartolini L, Pepeu
G. Long-term ethanol consumption by rats: Effect on
acetylcholine release in vivo, choline acetyltransferase
activity, and behavior. Neuroscience. 1993;56:465-471

3) Miki K, Kosho A, Hayashida Y. Method for continuous
measurements of renal sympathetic nerve activity and
cardiovascular function during exercise in rats. Experimental
physiology. 2002;87:33-39

4) Yoshimoto M, Yoshida I, Miki K. Functional role of diverse
changes in sympathetic nerve activity in regulating arterial
pressure during rem sleep. Sleep. 2011;34:1093-1101

5) Sachs. Applied statistics. New York: Springer-Verlag; 1982.

6) Puglia MP, Valenzuela CF. Ethanol acutely inhibits
ionotropic glutamate receptor-mediated responses and
long-term potentiation in the developing cal hippocampus.
Alcohol Clin Exp Res.34:594-606

7) Fleming RL, Manis PB, Morrow AL. The effects of
acute and chronic ethanol exposure on presynaptic
and postsynaptic gamma-aminobutyric acid (gaba)
neurotransmission in cultured cortical and hippocampal
neurons. Alcohol. 2009;43:603-618

8) Weiner JL, Gu C, Dunwiddie TV. Differential ethanol
sensitivity of subpopulations of gabaa synapses onto rat
hippocampal cal pyramidal neurons. J Neurophysiol.
1997;77:1306-1312



82

i B I Vol.20 (2013)

Effects of curcumin on the suppression of hippocampal CA1
neural activity induced by ethanol in conscious rats

Kenju Miki
Department of Integrative Physiology, Nara Women’s University

Curcumin has shown antidementia activity and thus has been suggested to exert some
actions on brain functions including memory and cognition, while the detail mechanisms
remain unclear. Alcohol ingestion has been shown to suppress memory and cognitive
functions. In the present study, we examined effects of the oral ingestion of curcumin on
the suppression of hippocampal CA1 neural activity induced by ethanol administration in
conscious rats.

Wistar male rats were instrumented chronically with multiple electrodes (100
micrometer stainless steal wire) for measurement of hippocampal CA1 neural activity.
Either 10% ethanol in saline solution (1.0g ethanol/kg body weight) or 20% ethanol
(2.0g/kg) was infused intravenously in rats (1.0g/kg 2.0g/kg body weight) those fed
with 40%curcumin diet and with control diet. Then, response of hippocampal CA1 neural
activity was measured continuously. The ethanol administration immediately inhibited
hippocampal CA1 neural activity in both control and 40% curcumin diet groups. However
the magnitude of decrease in hippocampal CA1 neural activity observed in 40% curcumin
diet group was significantly attenuated compared with those in control diet group.

These results suggest that ethanol may activate the inhibitory neuronal acitivity or
suppress the excitatory neuronal activity those innervate CA1 neuron, such that CA1 nueral
activity decreased due to ethanol infusion. Curcumin may modulate the ethanol actions to
CA1 neurons; either activate inhibitory neuron or suppress excitatory neuron or both, such
that magnitude of suppression of hippocampal CA1 neural activity induced by the ethanol
infusion may be attenuated in 40% curcumin diet group compared with that in control diet

group.



