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NS I UEEE ) F Y I LEREIAEIRMS v M2BITA
anFaZRruryiAEY XLDOREIZTHOWT

BN ENBIER S CEAE © I — %)
W A ES
(RBFI584E128 148 Z4F)

FERES y PEBF2arFaRFuryHdA Y XL20RBERIT 275123 HE» 5 10 Ak
¥FTSNVY I BE/ F b Y VA (monosodium glutamate, BAT MSG LB8) 24 E 1g 72D 3.5mg
#0.1ml OEBEEEKCERLUEEETESL MSG 5 v b 2/ER L. 7 v MIBEBREAT (LB
~208) CEABLL., IV bO—ABEL LT W%REKREARE 1gH7:0 0.1ml I UHBETESL .
apvFaxiFuryBAY X LQRIER, 21, 28, 35, 56, 120 B I BALYIBIE L v A—EHET 6 BE 24
BRI O L 48 BRI RIEHRIN 10 4] 21T7-7:. MSG B 2 > bo— b 21 HEBICIZEEREY 1 7 LIS
SIARHLLEBZ AN F AT o yHAY X2 %280, 28 BRURIZ L ZWIRERE L 2, MRk
REBRERZZ, ok, Wik 35 BB 4 BEEIfE 24 FRFERIMR T &R 7125 IR 217w, TR 338, 5
BEICHEORMA 7 P a— N> TaVFIATuryHEY XAR2BELL, COBREMEFELL D
NFIRTuvyHRAY X287V -7 L, AEBOY RATHRZEERL., LBELZ7Y -7 )X
LADEHIX MSGBTEML Tz, 120 BT v b 2EHIL ., MSGHIIRRES, EHE, TEAE
B, BIBEE, MBEEE FEOSEHENA SN, MOBBENRETIE, SR L EHECEEL
BENTED 617z, HOBREKETHEZ I FHs»rLREEAS Lo/, LrL, ERENIFTa Y
Ba—d {7524 —2F0THERTHEZOBTHEAET S &, MSGHTIR I > M 2—L B
U, Bk 23%, AR L%t 80X DERET, SREIED D T, WA LI b FELEEHEY
BED SNz, ZhSDORRIT, BREO=2— oY BREX LS TEEADaILVFIRXTurHE
VX ADERC—REZBEERLZL TRV EEZLSN, HERBHMSGRE? v MIBLTRETE
BINEELERN EBOEENA O ERaANFaRXTaro 7Y —5 ) XLAOEEOEHE (i
FHDEN) CHEEL T2 MRS 2 L 2REL TV 3,

Key words Circadian rhythm, Corticosterone, Hypothalamus, Arcuate
nucleus, Monosodium glutamate
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BIBERE S VEC S, RIB, (I, BH03E
FrbLoLARV X LNHB I LZRAOBETH
5. 7y bMzBWTR, BEHCEHE SACEER2ZE
3% 32 )F a2 A7 v (corticosterone, LA CS L EE)
HREAY X862, ZOBEY X AL, HE,
BaLZ LONAMET (HART) WikRET 228, 8
B - BHBENE COEEEET TR, 24~25 KO

BREECHYT7 V-5 T5Z ehs, REMED
HEVILEEZ6N3Y,

CSHMMCBRAY X405 2 D1k, HKTE corti-
cotropin releasing factor (LI CRF ¥ %) &4,
HOU X4, TEAMARO CRF X3 EZMHY X4,
TEE ACTH 5 ) X 4, BIBREMEO ACTH &
ZHY XA, BIBREIBIT S CSELEY XLORE
EANERLEZONDD,

SwhCBWTER, BETH-TEF-BIEROH

Ontogeny of Circadian Corticosterone Rhythm in Female Rats Neonatally Treated with

Monosodium Glutamate. Itaru Yamamura,

Department of Internal Medicine (III),

(Director : Prof. K. Hattori), School of Medicine, Kanazawa University.
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BY XL, £H3~4BRREL, BETEHTOE
— O BERFEIREE (EWEED 12, Moore SODREE
BRIk, HRTERAIERIC & 5 R X £ (suprachi-
asmatic nucleus, LIF SCN &B8) THBLELb6N
54Dk o7z™, SCN» & EFEE (median
eminence, BT ME & B8) ~OME{mER I, EEE
#T5b0L, SIREE (arcuate nucleus, BUF ARC
LEE) ERET 2 LD BB S T 3972 B
BAHEORAEICBI 2 ARCOEEMEMINEATINT
VWHIEHELT, HRTH-TEA-BIBROH
BY AL BT 5 ARCO®RENE, ThiFrdshnT
wizy, ARCBIUREEEE2ERBE T L, A
PLARXTT S CS DRIGKEEES VA, CSOH
BV RXLNBRONE ECIREINH D, £, FER
9 bOBREKTEI, 2—FY>T7TEF—1 (corti-
sone acetate, DIF CA L) #3BAT 2L, CSHA
YR ADEBBEHNEL, ZOBEIR, QR TLEE
W CA A LRFL D, ARC CEE &8 -HNAIEL
AL 72O T 2 S BE90 5, ARC 3T
BCSHEV ALADGERTH I REMENTERENDS
B, CEBRORERASPICER TR,

B, FHERS y MV IVERE/ ;UYL

(monosodium glutamate, BIF MSG L B%) %2#&5
T3k, PHMERE Db ARC, HERERICRE
Ve sz, BE5<ORM, RE, THLOR
BE2ETBIENMEOWINTVLE, ZDX5 7%
MSG OB ORI, ZOMUEE L & b,
Ml s LUy F 7 AREET 2, 225 E8AT2
BREIEELZWARSD, CSHEY) X4 DEER
Lizs32 ARCORBELRNT2OCHAEEZS
na, LHL, MSGRE 7 v MBI 2BEKRTH-T
ER-BERCOVWTOMERRYZL, % CSHA
VX LZDOTORED 20,

KPP SCN KHT 2 HRA ) X o 0EER L L
H»% ARCOBZEMZEWNT, MSC#E57 v h O
BEE MPCSHAY X4, REEHED 7V -5~
VX 48 I URKRTHEZOFRUE 2T, Fltk
HRZB:OTHRET 5.

S L UBE

1. REEY

Sprague-Dawely REBEIRES v %, HETEH
O BRI EREM L DBA LR, R4t
0.5C, BE 60%DONML h@EE s NI MET, 8%
~20 REHIEH, 20 B~ 8 BEDSEE O 12 RERE O A TR
TC, AV vy VERER BEH 24.5%, EKD
6.6%, ¥HEERS 4.5%, FRARHE 4.0%, Rok{b 52.4%,

A5y 8.0%, 100 g &1 348.1 Cal) & AREA % B HEER X
BCHELL, YRV VFHEHORER Y52
W, BESTERBEFERL:. HERZEHF v
L, 24 REIIRHEEDF S v hOAEBUEL, 1H
HlY STE~TED litter 2FRIL, REREIM X LT,
Z DOFr4£ 2 Sprague-Dawley BlES v b 2 FE i,

II. 74840 MSG L FiEstoE

1. MSG o#¥55%k

HER%2 1B&HEL,(D3E&H»S 10 I8 (5 18,
n=11), )3 8&»5 7HE E2#, n=12) D2
Fizblr, MSG (Sigma) 3.5mg % 0.1ml D&ERK
BREL, BE 1gH720 0.1ml FOEEFZ v PO
IR TwESL, MSGBEE Lz, v b o—n Bt

(n=12) £ LT, MSG BB L RO 0% K%
HhE1ghH7eh 0.1ml, HE1IHLEEIHH» S 10
At e THEEETHESL 2, 22 BEcELL, 17—
Yhizh 2~ ILOBBAT 2T 72,

2. I CS OHlE

M CS DY — > &R BT2012, 21 Ak, 28 B8,
35 Hih, 56 Hikh, 120 HERD 8 ¥, 145, 20 8%, 20
D& 6 RS EE 8 B bz, BADZ v b
BRI DEIMU, 72720 56 BEeE 120 A3 24 %
D& L LT,

7 v bOEBMOMBEEMIH V) THEEMNL,
<4 Z7uat~y b (ACCU—FILL 90, Beton, Dickin-
son Co.)C 10 £l #RI0 L, 200 x] DEEKICIEES ¥,
e H i —20°CTHEBREL L, BILEA b ADE
LERERLT, 0BMHHNIZET L, EREEEL-H
HREBEHAERICHEL, BERLINO % %, Gomez-
Sanchez 5D HERICHE LTI AL/ T v Ak

(radioimmunoassay ¥, BAF RIA & L B§) T£M
CS MAERE £ HIE L 721919, flEid$ T duplicate
TiTo 7. ZOHED intra-assay EEMRHIEH L &
DF—NVLIBETENLEFNG6.3%E5.4%THD,
intra-assay ZEI{REIL 9.6%TH 3,

3. WEREERE L HR T O MRS EARET

120 HE®OBRIMTE T, FE, FE(BLH» o8RO
%% £ T, naso-anal length), BEORIE 2T\, &
DR» 5 Lee’s index*" #EH L 7z,

3
Lee’s index: I/Body weight in g/naso-anal length

VERFE, 275/ —ARETCHEMIL, TIFKR
BlREHTF T2V v 7L, LEOELE I 0% F L=
Yoy 7 7 —EEALLY SR EREEL,
JARAEAEER LIz, TEE (k<) YEEERE
bo), EIE, IR, FEORBEES A I J (Mettler,
ME—22) 2 THIZE U 7z, A 24EK L, cresyl violet
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¥ luxol fast blue fefaRIZEZ L, ERTHER DM
BAEAR R RRL L T2,

. EREREHOKXE

1. BRI %

FROEBOS 1 BLFEEOHET, MSGBEER
H2vi3 10%AEAEFTESL, 35 B (IRKHHH
% 038) o CS BIED 72 OIFIMSE T ER I, MR
BREBERBEAY I 2HELTERL, BREFcawdS
VIR BALTCER T v b BIER L.

2. I CS OHE

MSG ##58 (n=16) 2> to—iE (n=10)
56 B (RIREHE 3B) & 70 Bl (RREHE
538) &1z, 8K, 128, 16, 205, 0FF, 4BFOD
£ 4 BSfO4E R 24 BERERML % 1TV, RIA BT
CS 2HIEL 7=,

3. HETHHERZOERHAE

wERMCEEAb MSG AR b RE5E T, 22H
B, RIS LR VELE (V57 )
2 (n=10), FERYO 3B S 10 Hilix T 10%
Ak EAE 1g b7 0.1ml FOEAKTFEHL,
35 B ICiRERkEH 2 Lz v bu—A@E(n=10), A
BOHETMSGEREEZ 5L, RERMEELR
MSG 2 (n=14), O3B DL TERL, B&Z
120 Az, SRR FETRERDEL, B 60
um OEFETIE %R L, crecyl violet & luxol fast
blue Bt 2 HEL 72, MK THEEZD 5 B SCN, AR
¥ (ventromedial hypothalamic nucleus, EAF VMH
LEB8), ARCRavEa—F{F7/5=2—5—T&Hl
L, ZHoDEDERE (V. X100%m?®) %, BEEIH
RIORERE (h =120 gm) &R OYIFOZKOEE (S)
HERORL D EHL .

V:%a%:l <Sa +Sa+1 +V Sa X Sa+1 )
Z O, triplicate ¥ L, % DWHEEBEITICBV
1z,

V. HEtaB HAY X L0¥E

CSHAV X LD N—FF—FiZ 2T, &K
HZLDE Y 2 —TEE S8R (ANOVA i),
Bt & EEOZ0OHE EE % Newman-Keuls H THRE
L7228,

HxDIy FTDHCSHAY XADEER, Wilson
59D b DR HBEIZL T, Miyabo 5¥DE % AW
te, Thbb, (VEESZBES 20M» 2KTH 3,
Q)EME L EEOIRIEI 2 > o — VO b DDOFEE
2 XERIFEEOHEARICH S, QMEFELL2HMTE
R OEICEDFERES 5 5, (4)% OFHBIRERI2 >~ b
o—LEETOFH+ 2 XERFEEOEEN IS S, D

Gl

Eo> 5 24 BREHEM TR (1) £ (2), 48 BFEIERMTIXQ)
NEWDETEHLTLORAR ) Xa08H % L HE
L7, ZBEMO1BEOEDOEIX, AFLVADR
R LTREE L H Y, BALTHEL . KE, &
2 E &3 Dunnett DRE® %AV, MSG#]EH LD
Yia—LEEDT7 Y- Y OAEO T IE Mann-
Whitney D URE 21To 7., RETHEZOBERE
1%, THE & —E6 Aspin-Welch BRE? #1757z,

B ##

1. 4184 MSG R T E

M CSERAY XA

M CSHAV X LADHEORTFRIE1IECRTE
D, > bu—nE#, MSG-E 1 BB LUE2HVT
ny, 21 BBV TEMERS b 20 FRcIAEE: b
SFE (p <0.01) ZHAY X2 5HBR L, Lk 28
B, 35 Bih, 56 D&, 120 BHEh L TEEIX L2V iR
ExgLTool, ELMSG-H1HLE2HOH
TRER) XL2RERREDSNED T2,

BzD7y yTCSHBAY XADHFEEZRHRL 2H
EEMICH L TDERALIEZS, oY o—LEK
BWT, 21 HRICHEREER +5HT 8o 24
2HE, D55 0B THRE Y X208 E
aEnte, HEEEE LS o7 200k, TOKRD
BRY XL0RBEEASNEZ oz, MSGHIZBW
TH, 21 ARICHEEEE AT S R0, B
BT IIER LG, E2HTIR 2ERLIETH T,
Ll 28 AL, MSG—F 1B, B2 bTR
TO5y bcEREMZERY AAHBLTET,

2. BEREE L HKRT I OERFERIIRE

120 BB TOZDORE, Lee's index, TEMEF, Bl
B, IE, FEOSWBEE FE100gH2D) 2R
1R U7, E&EiE, 2> b o—)VE243.4£13.8,
MSG—%5 1 8 230.7+18.6, MSG—% 2 B 247.1%
22.2 THEEER o7z, Lee's incex KBWTIE,
gy b o—LBE306.2+8.41CH L, MSG—% 1 #
322.5+10.438 & UUMSG—2§ 2 #318.7£11.1T
MSG #THEE (p < 001) KEEERLIZ. Thbb
MSG B, BB o> o —LVErhbogws, 8
48, fEi, SRMEREHTH D, BERL MSG 7 v
b OERERLTWS, TEEAERE, 2> bo-N
FE5.6+1.42L, MSG—% 18£3.4£0.9, MSG—
WOBE4.9:1.7T T MSGBICBLTRAL, LXK
1BTEE (p < 00D AP LTwi, BIBRERM,
gy bhu—nEE26.5+4.8, MSG—% 15 16.3+3.9,
MSG—% 2 ##20.6+4.3 TMSGHE CEE

(p < 00D AP LT, NEERIF, o bo—
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WEE43.5+7.9, MSG—% 1 8£26.6+5.7, MSG—#
28£30.546.1 TRIXY MSGHTHE (p < 0.01) 12
WAL T, FEERD, 7 ho—NL8160.3+
29.312tEL, MSG—% 1 #£100.2+51.4, MSG—# 2
B117.3£25.1 TMSGHTEE (p < 0.01) KR L

Twiz, Lee’sindex, TEfE, BIE, &, FEOZE
iz Fnb MSG-E 1 HDIF > 8 MSG—55 2 2
EhEHTH 2,

R IE, MSG BT &b TEHEMNED 72, O
MBEFERETIE, B2 RT &5, SERTEHEE

Age
irgl Control MSG 1 MSG 2
Days
% y 101 "‘)\K‘** V’/\L\A** ‘___‘/\‘\‘**
w0 28 20
N 10
g *k M** M**
8
Q
p 8 g0
S 10
pe) *k o %
8
8 5630
g 20
*x
g 10 " *k
120 40
30
20
10 % *k *k

Wo— o — B — o R m— — ]
08 142002 081420 0208 08 142002 08 14200208 08 1420 0208 14 2002 08

Time of Day

Fig.1. Twenty four or 48 hour patterns of blood corticosterone (mean*S.
D) in rats neonatally treated with saline (control) or monosodium
glusamate (MSG). Rats were given 3.5mg/g of MSG during day 3 to 10

(MSG 1) or during day 3 to 7 (MSG 2).

Light and dark periods are shown

by open and solid areas below the figure. Asterisks indicate P values
(p < 0.01) calculated by ANOVA and N-K test for grouped data.

Table 1. Effect of neonatal monosodium glutamate (MSG)-treatment on body and organ weights

at day 120 (mean*xS.D.)

Control MSG-treated
Group 1 Group 2
Body weight 243.4%+13.8 230.7 £18.6™ 247.1%£22.2™
Lee's index*x 100 306.2+8.4 322.5110.4™ 318.7+11.1*
Pituitary weight** 5.6t1.4 3.4+0.9** 4.9£1.7~
Adrenal weight** 26.514.8 16.3%£3.9** 20.6+4.3*
Ovary weight** 43.5%7.9 26,6157 30.5+6.1**
Uterine weight** 160.3%£29.3 100.2£51.4™* 117.3+25.1*

*

:/(Body weight in g)/(naso-anal length)
Organ weights expressed as mg/100 g body weight.

** P<0.01 vs control. P values based on the Dunnet’s test.
n.s. not significant

*k



866 1

D> 5 ARC D MDY, EtEd» MSGET
SEEThH -7, VMH OEMROBKEZRD 50
5, EfioEzic b ELE kol

. BEEHoNFCS BEAY Xalis L BvEE

MSG B & 2> b o— A FEORMGHE, RIKRE T
% 338, 5:BOMH CS D 24 B 1Y — v IiEK 3R
TR THB.

REGEHIC L Y RART L L TOXROBERRIN
2k, CSHAY X413, o to— LB MSGHD
LEPLWRIEBRES T 2300, MELLEERE

(p < 0.01) HFLEEBRECTH, WbW3 7Y
D=3 ) Xh%ERLE, LOLEEBCBLT, CS
BEY X AQIEEMED TNORE CERS LT,
Thabbarho— VBT, IREREEETCIE 20 BRI
CS DIEE% R L 724, IRERIFAH % 3 @M T CS DIRfE

it

12, OB~ AR IZH b B L DIk -7, —H MSG
BT, 20 B~ 0 BEORIC T s iz, CS DIEED L
HoTFRIE, 2> o VETIIREKRELE 3E8MT
4 0.8/, 55BMITS 1 4BMTH-. Zhr
LT MSG #7713 BHT 1.5+0.7 B, 588
3.3+0.8 B THoT. TDIIICMSGEENT7 Y —
SV RLCBYAEAMEERET A, avbo—n
B HE T 3 L, IREkIEH% 3BRITIZ p < 0.05, IR
HEHE AT p <002 OBEBRETEELEL
7z.

. \ETBREZOFE

FIEBEDA 57 VR, REXESDa ba—
BB XU MSG % 120 HETHBIIL T, HEKT MW
#{#FH D SCN, VMH, ARC 0FER 2K 7. SCN #
EUBEOLOARAESTRE TS /e b D4 v ¥

B

Fig. 2. Photomicrographs of the medial basal hypothalamus about 500xm
posterior to the caudal end of the suprachiasmatic nucleus in rats
neonatally treated with injection of saline (A) or MSG (B).X24. Brain
histology reveals a severe lesion limited to the arcuate nucleus in B.
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7 MRET2VE, MSGHT3IETH o7z, 7> ho— FHREIDOSCN g4 »% 7 FEEIZ25.1£1.8, 7> b
NVEEZ T R THIEATFETH 72, VMH, ARC i3 3 8% u— 21,7411, MSG B 17.3+1.5, £l SCN
O T RTERNESTIRE CH -7, ZDEREIZHE 2 34> 7 NEE24.612.1, 23 ¥ PUu—LEE21.14
[MEN SR 1.2, MSG # 17.0£1.3 TH 7. GO SCN 2 1 >~
Weeks Control MSG
after 30
Blinding
20
0
10

o

30

2

Blood Corticosterone g dl
[+
=3 =

8 o

08 12 16 20 00 04 08 08 12 16 20 00 04 08
Time of Day
Fig.3. Twenty four hour patterns of blood corticosterone (mean+S.D.) in
rats neonatally treated with saline (control) or MSG and blinded at 35 days
of age. Light and dark periods are shown by open and solid areas below
the figure. Asterisks indicate P values (p < 0.01) calculated by ANOVA
and N-K test for grouped data.

Table 2. Effect of neonatal MSG-treatment on volumes of hypothalamic nuclei. SCN, suprachiasmatic
nucleus; VMH, ventromedial hypothalamic nucleus ; ARC, arcuate nucleus

Animals Right Left
n meantSE.  gg ttest meantSE g ttest
X108 um? ) X 108 ym? ~
SCN
Intact 8 25.1%1.8 190.59 24.6%£2.1 255.92
. . > ns. \ > ns.
Saline-blind 10 21.7%1.1 101.36 P <0.001 21.1£1.2 121.29 >P<0.02
. >P<0.05 7/ >P<0.02
MSG-blind 11 17.3£1.5 235.81 17.0£1.3  174.92
VMH
Intact 10 232.4%8.9 7135.06 > s 220.4%£9.0 7346.63 S ns
Saline-blind 10 222.8%5.8  3026.86 o >P<0.001 224.5%5.1 2358.08 O >P<0A01
. >P <0.001 >P<0.01
MSG-blind 14 173.1£8.1 11830.73 176.3+7.8 11076.27
ARC
Intact 10 58.9%3.0 821.68 54.6£2.0 349.88 N
. . > ns. > ns. .
Saline-blind 10 57.9%4.0 1435.72 P<0.001* 56.8%3.9 1357.19 >P<0.001
. >P<0.001* >P<0.001*
MSG-blind 14 13.7%0.9 160.67 13.3+1.0 173.03

Aspin-Welch test
ns. not significant
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7 EErar ru— VEBMTEREER T, > 2,
MSG BOfPi3 1 > 5 7 PEWCEEE L Tp < 0.001
, avbu—LBEridp < 0.05 CTEETH -7, Fk
ZEMODSCN b4 > 5 7 MBI bu— VBT
BEZ I a0o7h, MSGREZA > 7 M, o b
D-LBEEEL T < 0,02 TEECAERIHIL
Tz,

Ao VMH i34 >~ % 7 ME#232.4+8.9, 3 > b
o—) $$222.84+5.8, MSG # 173.1+8.1, £l D
VMH X4 > % 7 $£220.449.0, 2> Fo—L @
224.5+5.1, MSG#176.3+7.8 T H o7, HH D
VMHREA 77 o ru—LVBTEEERY
Molesd, MSGEBZA V7 27 M, oV bo— VL
HELTp < 0.0l CEERERIEIL O, R
BCERO VMH A > ¥ 7 b av buo—LEE
TEMCEEZER R » o729, MSGEEA Y57 b
B, ov bo— L BRCHERL T p <001 TERWCHEY
LTz,

HRIDO ARCIZA > ¥ 7 M #£58.9+3.0, 2> b a—
NVEEST7.944.0, MSG 3£ 13.740.9, ZEflD ARC i3 4
v& 7 MEES4.6£2.0, 2> b u—LEE56.8+3.9,
MSG#13.3£1.0 TH o7, WD ARC L b4 > ¥
MLV P O— LV BEHREEE R o,
MSGEETA & 7 M, av bo—LBELIEELT
p < 0.001 THEELEROELH A SN,

bbb, MSGEROBKTHMELOERILA v ¥
7 ML T SCN T#1 69%, VMH T#H 77%,
ARC THI24%TH D, I hu—NBELDOLETH
SCN T#780%, VMH T# 76%, ARC T# 23%T,
LD DI MSGREEIZL D, ARCOBEBOHEIVEE
Waehil, —FAA4 77 v Laryruo—LBEOM
2, BRTHAREEOEHCEREL 2L, &
RO ETEEAPREMH 2 P OB, AsEEzr5
ZTVWRWI ERbhoTe,

* =
I.CSEAVXLLBETHB-TES-RIBTRE
FO) il ERETHAE

1943 £ Pincus®'#’t NIEEEBFIZBW T 17-KS D
RAFEERICBEOE 2T TR, BIBFKRERILE
YAWMOBRY X AFRERHASWBY XL UTESL
MEEATHSE, Sy bR ERTET->WEDMmME
CS ik b &R THE, BREICEE 2R
11)2).

Ty PzBWTITbh Tz CSHEEFY XA4D
PRI WERIMIC & 3 DT, ZOAHKTIE 1{EKL
BEL»BoN T, SEEMO Y XLAREFTEL Tvi

WIES, VALOBFEELXRETARESKRTH 3,
Krieger &3z BARBIRIEI W & D REHIC CSEH
PHEIEL, BUHTLIEKRDY XLANBRETEZ L
WZix oz,

INETOMRTIHECS Y Zaz20T, (DEHES
~ 4B IR T B eensn Ok S ENEART &
%225, XPEEOMEERCEZ TH TNLKERE
FIFT 3 B % Bg 2300~ (g 2 1EE &Kt
WBWTHY XARHERETH24RHOERERED
TV =52 ) ALBRTMNDZ L PREHSEMIZENT
W3, 2% 0D CS Y XA, iR, B, EEtiers
[EtR, WERMKY) XL LToREEZR2Z, Lrb %
DORBIIZERMIAANE CONORENBEEL By
BLTVB I ENRBENTNS,

CS oaribix, TEAFFIE» SWEh 3 ACTH I
o TEE s, ACTH O/, &5 ENORE
TEH» S W &S CRFICL > THIAIEN T 3,
Krieger 5N anF a3 A7 04 FOFWDEL A5
iz Addison FBEE T, EE2EE® T ACTH
W BN ERRT C L 2 E8E L, Hiroshige 5713
Z v NOBRKTE CRF &L CS iy 4 B EIT T
ZEHBAVALERTIELRZAVELEY, 208
Ixart 5% Z v s ORK T HCRFIE M, FE K&
ACTH &%, M+ CS i3, BAEARMA L D 9.4 ¥R, 10.3
R, 14 BERIRICTEEE RS Z L 2®EL. 2hs
DILih CSHAY ALARBIEITEEDEHED
VXLERDLTWEEFTRL, CRF 2/ L THIE
FERCHEL TV R EEZ NS,

AF oo DORIE D AL -AEMERA Y X424
R 2 RA0 BEFRIRE (RAREEET) 2w TIkfEsk
POEELDIHENLEENTE, L LIINE
Moore 5948 Z v  THifll SCN DERBEE 21T\,
CSHAY XLMHEAT A L2MEL TLUE HR
EE), Rk, MEEN-TEFVIEI VAT 2 T—H

(N-acetyltransferase, AT NAT & &) i& 1, MR-
BER, R, 5&, TSH S B2 OHAY X4l
DWW TR EEEE I NI
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Ontogeny of Circadian Corticosterone Rhythm in Female Rats Neonatally Treated with
Monosodium Glutamate  Itaru Yamamura, Department of Internal Medicine (II), (Director:
Prof. K. Hattori), School of Medicine, Kanazawa University, Kanazawa, 920 — J. Juzen Med.
Soc., 92, 862 —874 (1983)
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glutamate
Abstract

The ontogeny of circadian corticosterone rhythm was studied using neonatal female rats
treated with monosodium glutamate (MSG). The agent in amount of 3.5 mg/g.bw./day in 0.1 ml
of saline was subcutaneously administrated to the animal from the 3rd to the 10th day after
birth. The treated animals were kept under diurnal lighting conditions with illumination from 8
am. to 8 p.m. Control animals were treated with 0.1 ml of 10% saline which was isotonic to
the MSG solution. The daily patterns of blood corticosterone were determined during 24 or 48
hours at 21, 28, 35, 56 and 120 days of age by serial blood sampling from the tail tip of individ-
ual animals. Both MSG-treated and control rats showed a significant circadian rhythm at day 21,
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completely entrained to the light-dark cycle. After day 28, a definite increase of amplitude was
noted. However, the difference between the two groups was not significant. In another experi-
ment, both MSG treated and control animals were blinded by bilateral optic enucleation at
35 days of age. Blood corticosterone was measured over 24 hours at 3 or 5 weeks after surgery.
The corticosterone rhythm persisted and free-ran in both groups. However, MSG treatment
seemed to delay the phase shift of free-running rhythm. Animals at 120 days of age were sacrifi-
ced. MSG-treated rats showed stunted growth, obesity and reduced weights in the pituitary,
adrenals, ovaries and uterus. Histology of brain showed severe lesions in the arcuate nucleus and
optic nerve, whereas damage was scarce in the other hypothalamic nuclei. Computer-assisted
planimetry of the volumes of these nuclei on serial brain sections revealed that MSG-treatment
reduced the volumes of nuclei not only in the arcuate nucleus to 23% of the control but also in
the suprachiasmatic nucleus to 80% of the control. These results indicate that the neurons in the
arcuate nucleus do not play an essential role in the mediation of circadian signals from the
suprachiasmatic nucleus to the pituitary-adrenocortical system and that a slight atrophy of the
suprachiasmatic nucleus caused by neonatal MSG treatment may be responsible for the shorte-
ning (delayed phase-shift) of free-running corticosterone rhythm.




