V*0'd & N3~&-$$ +

[#'2%#cHO '+ O#@H 1712#+;
V,2#013d&3,%#, 83X '0)3,% 4-, N#*b2-", b3$

I'..-db+.31$3,)2"- #,

', 4'20-

Ebl .&-2-#30-#,"-)0"# T712#+ "#0 Sb22#

D'Odb"b,# S&72&+#, 1'" "30& ## #,"-Yb# #
QHO-"#,%,%#-, 3,%H#D& 35 T23,"#, d8hn)2#
O'L'HO2'# 3,24#0)- , 170,24, V+5HCH" %3, Yot
b¥l- -&# DHISHBEH J$-0+b2'- - CHI2H&H,
cricH,/ WED,25-02°08 B0 "#1# TdOdb!" b#
V&@AL'," c# "#, ThIH2HOEHL2++2# 84,20
H#041#T203)2304Bcc/ 2- 4%+ Wb dt)- 2:9%/
Ebl #'-%## 0&728&+31%#"# TdR0228cKA
8#,203+ "#D'0dB" b, #0'-")  CH#$',"#2 10& -CH#O
8b'c "#OL 0#383,% "#T#&, #O4#, '+ . DLD'Yb, Yot
*#062#,03d#31 1310debl+b2t31 YTDO* E#
T7,080-,'1b2"-, "#0 ', #0#, V&0 +2 "#+b3-#0#,
UDHICH3$ #0$-*062 80 T 94t b, 2# T[ #2
VottH@A EH#O 5082'%124A80'08# [ #2%#H0 '12
"H0 MA&2E 3,)#* X #0&1#* Obc’ .&-2'H&H#OT2!
+3*02'-, "#0 S#2'b 3," V+5 b,"*3,% ', ##)20!
108#B)2'4'D BHO"#, "# #30-, b'#, T% *#BcH0
“O#)2# 3," ' "0#)2# QU-(#)2-#, 83+ TDOS# .
DHOVOH*HIAHRHO HSSHOM BIU +3%2.17,b.2'10&#
QD-(#)2'- #, 12#3#02 "HIDO# # \WH*&&* 87)*
108#0 LBO.#0 3," H#&0,$3,)2-#, - "b03,2#0
b3d& "# TH)O#2-, "#1 4-+ QH#b-0%, . O-
"38'#02#,1 -0+-,1 N#t2-' | E#+ dodb" b#,
S&728+31 "#0 #30B4#, B)2'4'D2'#1 TDO $-*
VoH, 3,26#0%H%2 "M HL2-, TH)OH2-, DVeH1
H#O'-"1 d&#, TA&5h,)3,%%#, | EbcH 20424, ', "#0
ObR2 &-&# 3,"b+ Ub #80 ,'#'0'%#K #02#43%
Ebl #"-%# # TdR0'22bR#08#,203+ bl "# T7,.
28#1# 3, TH)OH2'-, "#1 N#b2-'\1 )- ,20-*#02
12 83%HE D30& # [ '#00EH2 BB THH
cbd aaX '0)3,%#, "#11 -0+-,1 / T- ' 12N #h2-,,
0 MG ™# #30-, b# B)2'4'D2+ TDO 83

Melatonin

Retina

Bee/ 2, EbLd0dB" b# T712#+ "#Bb22KQR-2'H&H, .
$-0+02'-, %o#b,%24-, " #0 S#2'b BoHO "H#, O#2'-
&7.-28%0+'10&#, U)2 83+ O3 13.(hckbl+b2u31
)TDO* E# X #2#0*#23,% "8)2'4"D2"#1 TDO 83+
Q,# *-0%, #0$-*%BH003d . biba#, 2043%0'1) QWO*-
D-*/ ' 2#0+#"- *2#0"1 )JIND* 3," Ho* d#04dbH# 13
#0'-0 )TDH* E# 0&72&+WR#, B)2'4'Db,"#03,%H#,
"#1 TDO G#5'0)#, # # 08728+ U&HT7,28#1# 3,"C0#.
1#283,96-, N#b2-', )1 J1#02%03#1Sh1246 E3, .
Y+ &DL# )+-"$'8'#02 bk L -0$ #bH- 2::7%/

c*-0)'#0#, 3," " DORHO # #T7, d&O-,'1'#03,%0*1
b3d8. QBb1# AHOH&'#3,% '+ dOdb" b#, T712#+
83 CHS'O)#, )T2H&*# #3Y- 2:9% Eb1 | -0+-,
N#b2-, #0$B*2 b+'2 "# B3$Wc# ##1 ' d&2
&-2'108#, [ #2%e#01 B8, TDO/ J#0&b'c "#1
dodb" b#, T712#+1 12#43L'Q # b*-0%, " b+'2
#H# #30- #,")0# T, '22124740"", "#0 .&- .
2'H8H# J$-0+ b2 #, - 4H0+'22#+2 "8 "#, TDO-
| # &-O+- #H1 T% b* Bc#O1#282 510"

N#*b2-,', .S#8#.2-0#, 3," '&0 # WH02#'*3,% '+H{OT "#0 Tbo#2'#D

N#b2-', ) b, ## W#HDE&*4-, Q-8#11#cH.
# %3114 "# +'2 "#O D%#13," (b&O#18# BE&H#

SHOHZR-, 3," B,. bl13,%AMHOB&H##0 .&T1'-
*OpHRH#0 G3,)2-#, 83 23, &bc#, )WhHdH)-

+ J12'2321BR.71-*-%'# "#V,'4#01'D2)*' ) 3+1 N B12#0C3,"#10#.3c*') E#32d&D,"
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V*0U&N 3~&-%

Plasma-
membran

COOH

Melatonin  —p

NH»

(@)= AC = cAWP }

Bec/ 3; N#+cM,2-.-*-%% "#1 N#hb2-', .S#8#.2-01
E#0S#8#.2-0 B&2 8303408+ # "#0 H.Q0-2#', %
)-. 4524, SHBH#.2-0# L#, 8# d&.#," $DO"#1# SHBH.
2-0#, 1')" 1'#c#, Ub,1+#+ c, .SHY%'-#, )%bB# [ 7.
* 0% E' N#D2-), .SH8#.2-0# + -"3¥#0#, BcHO
H..QD-2# # "# B)2'4'D 2'#0 B"#,7*bai7)*b1#)BD*/

2:9% J, . &T1'*-%'U8#, L-,8#,2002-#, 5#O.
"X '0)3,%#, 4-, N#h2-', BoHO &eBbSSH
SHB#.2-0#, 4H0+'22#*3Bccl 3 CH' ThIo#H2'#OH,
530"#, C'1&H0 "HoH"#, SHBH#.2-027.#NU, 3,"
NU3 )*-,'#02 3," , b&O00&0W0)2#0' 1 HE)S#. #02 #2
bY- 2::5- 2::7% F 1 &,"#*2 16& "bc# 3+ Qbl+b.
+#+ olb, Vo3, #,# - H.QO-2# . Yo#)-. #*2# SH.
8#.2-0#; "# , bd& B)2'4'#03,% "308 N #h2- ",
Lo [#, &C2-0'T8 M# BUH,7*hair)*bil#
cH# $*311#, 3," "HOBHO ‘bl TLHF" +#11#, .
UH@N -*#)D*dBNQ &#03,2400#%3*HOH,

N'2 | *$# AHOH&'## #0 ObRSH LN #28&"#:
5% 8/Cl ', .4'20:S#8#.2-032-0"-%Mb.&# 3,"
)- A#,2'- ##0C"3,%1123"#,- 530"#, N #h2-
!, .S#8#.2-0#b, 1.#8'SI0&H, T2##, "#Tb Yot
2'40%#8&'0,1 BILI'HO2 EbGH )- , 24 # # &-&#
E'd&2#-, N#b2-', .S#8#.2-0#, '+ TDO )X#b.
440 2107- 2:9* 1-5% ', "#0 Qi1 AW "#0
| 7.-&71# )X **b+1 3," N-0%, - 299* , bk
VOHSHIH, SHO'H| X#2#O#BOMM 530'#, '+
L*# &0,- Q,1- USH+31- | '0,1b++ 3," ', "#0
SH2'D WhHOH)- 2:9% %HS3,"# F + #,10&

Parietalcortex
(PC)

Frontalcortex

(FC) -
(7

Y o

N

Temporalcortex
(1C)

+— Occipitalcortex
Hippocampus (H) ¥

Kleinhim (KH)

Langen-
standard H c KH ocC PC FC

500 bp
400 bp
300 bp
200 bp

Bce/ 4; Obd&5#'14-, U, 1)0".2#, "#1 NU,.S#8#.2-01
+ +#,1 d&*0&#, H#&'0/ )B* To#+02' D&H#EDO12#**3,%
"#1 +#,10&*0&#, H#&'0,1 +'2 L#,8# d&,3,% "#0
SHW'-#,- ', "##, Ub1)0.2# #BON#h2-,', .S#8H#.
2-0#, ,bd&%#5'#1#, 530"H, )C* Hit*#*#)20-.&-0#21&#0
Obk5#'1 "#0U,1)0'.2# b31 b32-.2'1&#, | '0,%#5#
c#.0-c#, +'2 | *$# "#0SUQDS.Ud&,") / F1 530"#,
T-"#, )QO'+#O 4#05#,"#2 "# 1.#8'$10& B0 "# &3
+b# dEOB.T#/3#,8 "#1 NU,.S#8#.2-01 1/ Ebl
QDS.@-"3)2 &2 ## Mb,%#-, 396 CH#,. blD#,)c. *
JU#F*B +-"$'8'#02 ,bd& Lb,"#* 3," Ib 5)',1 - 2:3%

YO&#, H#&'0, 530"# # # &-&HE'd&2#D, C, .
"3,9%112#%#, '+TDO %#$3,"#, )SH#. #02 #2Y-
2:99% X #'2#08&', 530"#,Ub,1)0".2# $BON #b2-
), .SHB#.2-0#, +21 *$# "#ISHAH01#,UD,1)0". .
DIHQ*T+HODLHL #22#,0¥2'-,  )SUQDS*
00)2'108#, b¥*#, HH#C'H2#, "#1 dHORM#, D-0246
3" '+ |'.- dbr.3 1 bcRY%H5'H#1#,)Bccl 44/
Xh&@#," N#b2-', '+ dodd" b#, T712#+ # #
S 1 &2 .&-2'B&HO[ #'2%@HO c#1'282'12
i $3,)2'- HEHE CH'H323,% "HOI#02-,', .SHEY. .
2-0#, ', CHOHI&H, "#1[OT- "# ' d&2 3,+22#h0
83+ dOdB" b#, T712#+ B&#H, - SH206#&H," 3cH
)b,,2/

E#01'..- db+.31; N -0.&-*-%'1d&#0B3%b3 3," $3,)2"- #**# CH#"#323,%

E% 1 '.- dbr.31.GO+b2-, "12 # # "#0 b+ %
| D3#12#, 08h(0) 2#0'1 #02#¢-02tb+, T203)230#,
"#1 ThIeH2HO%H#&'0A%* CO-5, 3," [b"-O-

2::1* Eb 1 J2#0#118, " '#1#0d-020b#, T203)230

#,21B++2 " bc#' ' d&2 ,30 1#' #0 S5#1#,8&# CH.
2#%'%3,% 4 #OB&'#"# #, #30-*-%'1d&# FO)(M, .
)3,%¢#, )8/ C/ F.*#.1'# 3," B*8&#'+#0 1-,"#0,

b3d& ¥'#0 #*#+#,BO#, CH"#323,% IBXH#12'++2#
)- %,"244# QO-8#1 14

B*1U#™ "#1 *'+C'1d&#, T712#+L"™*"#2 "#1 '. .
- dbt.31.GO+b2'-, ## c*b2#D* b3$20#2#,#
87*,"0'1d&#T203)23)Bcc/ 5B*- "#11#, *-,%'23"
, B*#Bd&1# #' #, b *¢)0#'1 3+ "#, UP+31 c'™.
"#A E'# 12#0#-27. S5#"'#0&-*2%")0- bQ&'2#)230



[ #2%@#0 '+ O#O4#,1712#+V ,2#01883,%#, 83X '0)3,%4-, N#b2-', b3$l '..- db+. 31$3,)2-#,

1-** '+ G*%#,"#, b, #' #+ 1d&#+b21d& "bQ
Vo128 2#H#HSHCH IR, 22 #BR#02 S5#H0"#, "#0

20,14#0b* &80 *-,%'23"pb*# Bd&1# -0'#,2'#02 '12

)Bcc/ 5C* E#OBCHOS #Ib#, "#UE* "#11 '.- db+ .
31 c#12#&31 "#0DB4. 3," "#0 DB2.S#%, /
N'2 "#+ H7031 "#B231 "#+ T3c'd3*3+ 3,"
e #,2-08, D, D-02 C*'#, 1'% "# 1-9% | . |
- db+.31.GO+b2-,/ T-5-& "#01 .- dbr.31
b*1 b3d& "#O H7031 "#,B231 S#'%#, # #H*#
"#03,% "#O # 8#*H#, SHY% #, |, "O# b 3.2
108.'0&2#; T2023+ -0'%,1 +'2 S&*0M&H, chlbH#,
E#,"0'2#,- T20.7 (+" b*# +'2 "#, [ #p0.#0, 1-
5'% T20(" h23+ +2 T20*0dB,-13+ .+- *#i3%0#
" 0-6'+ D, 3," 120, E#,"0'2#, "#O QY.
Mo+ #, 84+, 3+$b11#/

E'# 5 d82'%12#, #3M*#, WHOBED*23,%#' #0

| .- dbt.31.GO+b2'-, 1" ', Bcc™"3,%5C
" DO 24#E ' O#) 2#B $H0#,8#,b31 "#+ #,2-0&'b.
*#, D-028 #0#&#, "# | '..- dbt.31.GO0+ b2'-,

Bc#O "#, Ub®31 #OSK)L/ E'#1#0 .0-('8'#0B3$
"4 "0'2'108# B, 2#*# "#OLbO,#08#+*#, "#H7031
"4 2h23LE'# B6-# "#0 LbO#08#*#"# 831+ .
+#, YHBL1D LN --1SOLH#O,CHBHUR. H2 SHO"#,- #, .
" GHHO3+ 13$ "#"0'2H&H, CHOHIH, "#O
DB4.Q7(+"#,8##, | E'# B6-,# "#0 DB4.Q/®.
S HOTH M, 83+ ##,  FSBO#,S#,
"3008 "#, GO,6 ', d-0200# 3," 13cd-02tbH#
HHC'H2# 83+ b,"#O#, .0-(S8HO#, 1'# BcHO "#
TABESHOL 24D, 83 "#, E#,"0'2#, "#0 Q7M.
+4 8Hr "#0 DB2.S#96, | E'# GH#O, "#0
DB2.Q70y+"#,8##, 5'#'#03+ C*'#, F$O0,
8#,-"# "3008 "#, GO,'6 ', d-02tb# 3," 13cd-0.
2ubH# HECH2H Yolo6#, 3," U*HIGSH2'% "O#)2
~"#0 ' "0#)2 BC#O O#30-# "#1 T3c'd3*3+1 b3$
CHOMI&H "#1 #,2-0&13*# D-028 . 0-('8'#0#/

E'# | ".- dbr.31.GO+b2-, '12 4-, 84,200
CH'#323,%159- %,'24# W00 Y%o#"# +2 MHO #,
3, H#'bd82, T3, % + [ 31++#,& b% 12#&H#,
)L ,'%&2 2:7< T/3'0# 2:3% F 21.0#8#," )b..
H# QIRH,2#, +2C* 0240, Mbl- #, "#1 | '.- .
dobr.31 85 b0 H#'bd&2,'1,8*2#b31 "#+ Mh%
8H#' 206182, 1 beO3BH; H#O™ %1 '12 #1 '&#,
) 82 +#&0 BIBAE #3# J&b*2#031 "#+ L 308
8#206/8:2,'1 *, " b "#)*b(024# MbY%S# 26182
1 83 BoHOB®M#, )N * #0- 277% E'#1#V $b&%
2 830L-,1-*""#03, % #3#OH#"bo&2,'1" &b2#
50" bl h2#0-%0# B+#1% CcHBHI #I CH
Sho2#, 1.#2 "#l '.- dbr.31.GO+b2-, ##
b&* d& 5'0&2'%8-*+ c#' "HOH#"D&2,'1)-,1-* .

62
A Hippocampus-
Formation ’
B CA1-Region
Séhaffer-

CA3-Region %, Subiculum

£ ollateralen

«Moosfaser 1. perforans

Gyrus dentatus

Bce/ 5, Td&#+b2 HRHEDOL2#3,% "#OB2'%12#, #3
0-, b, WE@',"3,9%%#, ', "#0 | '.- dbr.31.G0+b2"-, /
Ebl F',9b,%11712#)Ub@R31 H#OSHL* )-++2 b31
"t #2-0&', b4, D-02#GFD* E# J$-0+h2"-, %#h %2
BCHO "O# 17H.2'1d8# TABDF 21244, 2#*5# 1# SED
8308)/ E'# "0# Ib 3.210&d&2#, 1" "300& [b &*#, "bQ
%#12#%2 T2023+ -0'#,1- 3; T2023+ .7M+" b*# 4,
T2623+ O b23+ 3," T2023+ hcB,-13+ .+-*# d3h0#
)+-"$8#02 ,bdLb,"#* 3," b 5),1 - 2:3*

"H03,9% G3,)2'-## -"#0 1203)230#*Nbl- #,
BOH, ' "#1#, UHOH, 83 # #0 D), CHE..
2008.2'%63,% *, "#b@* d&#, PO'#,2'#03,%

3 2HOHB HO'+ 2444\ 2#0168.3,%# ) -, 24
UHBHY2 SHOM#! D11 MHOA-0%,%# +2 bl
2'H&H#, WED,"#03,%#, b, " #, OHOMSH, "#1
| .- dbr.31 # &HOWHEHA%FCO-5, 3," [b"-0-
2::1< O'd-* #209- 2:99% F, +- b%d&#1 8#-B*
O#1L -00M2 1*d&HO *#@#" %2#0 B12'HBH#OMO
b,"#03,%%#, 8#%20& "b0',- "bll &a&$OH#/3#,2#
T2'+302-#, 4-, GH#O, "#1l .- db+.31 "#
17,b.2'10&# | c#O2B63,%BCHO b, %HOR #2033 #
4H01B0%, )b, #, | E'#1#0)2'4'D 2cgb % %0
1B03,% ', "#0 17,b.2'1d8#, | c#02B63,% 5'0'0*1
T*,06 240+ -2#,202'-, s MUQ* £8#08.#2 J V, .
2#OXB.3,%#, b, HHSHCHIIL, '22Q0b . bi2#, "#1
| .- dbr.31 8#%2# A& "bl1l MWD b3d& 32#0
MK, A20:CH" %63,%H# 0 " #, SHLE 24 08H,
17,b.2'10&#, L-,2b)2#, YUb®31 #0$H1 01bQ
HOBH*1T.1#< N-1$D1#O BA.T7, b.1#< BEOS
$HA 2400 [B2.T7, b.1#* B1HTh0 12CO-5,
3," [b"-0- 2:1%
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Obd&5#'1 3," D&b0b)2#0'1'#03,%4-, N#*b2-'.S #8#.2-0#, '+ | '..-

E#0 +-*#)30'-*-%'108#0b®&5#'1 3," "# $3,) .
2'- #4 D8O(D)2#0'1'#03,08-, N#h2-', .S#et..
2-0#, "#01'.- dbr.31.GO+hb2"-, #0$-*%2# +2
| *$# 85#'#0 +#2&-"UHR#OB,1b8# "# 1d&#+b.
2'H& ', BCC™"3,%6 " bOW12#+2 1!,"

S [ 30B, b*71# "#H#,#6.0#11'-, 4-, NU,. 3,"
NU 3. S#8#.2-0#, 530"# bl \WtOB&O#, "#0SH#.
4#01#,UD, 1)0'. 2b1#Q-*7+#001#L #22#,0312".
-, )SU.QDS* 965 b,"2 )Bcc/ 6B*/ Ebc# 5#0Q
"# U, 1)0'.2# $80™# N#h2-', .SHE:2-0#,
b3l "#+ &..- dbr. b*#, H#SHoH '1-<#02 ',
dEOB 0##01 201)0'C'#02 3," +21 *$# 1.#8'
SURHOT-"#, ', "HO  Q*T+HObLHL #22# 032",
-, b+.*$'8'#02 E#00b&S5#'1 "#0QDS.@-"3) .
28 HOS- %024 Yot #*4#)20-.&IH2'1

S E'# #4)20-.&71'-*-%R# 3," .&b0+h)- *-%:
10&# DE&ND)2#0'1'#03,% "#Bl#12-,', .S#8t..
2-0#, #O$-*%02# '+ &H2HO-*-WBEO#11'- 1171
2+ "#0 Y#,-.31 .P-872#, )Bcc/ 6C* Ebo#
5#0"#, Ub,1)0'.2# b31 "#+ &'..- dbr. b, H#.
S#ctt '1-4#02', P-872#, "#1 1B0$0),'1 d&#,

Beo/ 6, N#28&" TRHWOYHEH, 154 1# 83+ +-*#)30#,
Ob®5#'1)B* 3," 830 $3,)2'- #*#, D&O)24#0'1'#03,%
)C*"HON #h2-,', .SHB#.2-0#] F1 1" "# 5#1#,2% d&1
2#, TAR0'22# DOU12#12SU; SHA+014)b,1)0".2b1#
SH)2-, - DS; Q*7+H0bLHL #22# 02", |

V*0U&N 3~&-%

db+.31 "#0 Sb22#

L G4, $0-U8#1 Y#,-.31 *budl ' (8'#02 3,"
" "300& N#b2-', '"38'#02#, SHb)2-#,

+2 "HO [ 5#' .F*#)20-"#,T. b,,3,%1)#++2#0&
') 0#9%'120'H02

H##6.0#11'-, 4-, NU,. 3," NU 3.S#8#.2-0#,
SU#O |- dbt.31 .G0+ b2'-,

N'21 "*$# "#BUQDS.Wd&,") 530"#, Ub,1)0". .
2# BB#, NU,. 3,""#, NU,.S#8#.2-027. '+ &'
- dbr. D', H#5#HcH | baBOGHS'#1#)Bee! 7< 4%+
N311&$ 2b¥- 3113* @ B,5#,"3,% NU,.1.%.
8'$T&HOT-"#, )-,,2# b3l "#0 &'..-dbr. b*#,
dEOBG SOB #, QDS.@-"3)2 b+.*$'8'#02 5#0

Bce/ 7, Hi*##)20-.&-0#B&#0 Ob®RS5#'1 "#0 U, .
1)0'.2# $®"# NU,. 3," NU3.SH#B#.2-0#, '+ &'.- .
dbr. b#, H#5#HcH "HOSH22HEHOOD®SH' 1 #0$-*%62 +2
| *$# "#BUQDS.Wd,") / F1 530"#, T-"#, )QD'+#0
AHO5H#,"#2 "# 1.#8'$ 108 RO "# Sh22#dEOB. T#/3#, .
8#, "#1 NU,.S#8#.2-09T.30 2- QDS.Q-"3)2; 43: Cb.
1#,.bO# 3" "#1 NU3.S#8#.2-01)T.30 2- QDS.Q-.
"3)2; 3:3 Cbl#,. b# 1"/ TH#8'$D2)-20-*#, #0
$-*06#, Bo#0 S#120)2'-, 1#,87+4B, b*71# "#1QDS.Q-.
"3)2#1 $EINU, )N 18- T30 3*3," NU3 )N $4- T30 3*
1-5'% "300& ## T #12#80QDS+2 # #+ ' 2#0, Yot*#
%t #, QU'+#0 $®"bl NU,.1.#8'$'1&# QDS.Q@-"3)2
)T.30 4% E# '1-*#02#, &..-dbr. b*#, SH%"-#, 1"
%603 108.@$$02 BOWL 2442













































