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BRMUU 7z, 72720 120 Bk 24 B A E LTz, T v
FOEIROMAELMC A 3 V) TYIBE ML, 47
¥~y ;b (ACCU-FILL 90 Beton, Dickinson Co.}
T 10 ] 4RI L, 200 ] DFFATHM S ¥, BH12 —
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5N 72Dk Sham-AH 8 (p<0.05) DA THY, o
BTIEEERA 6N -7, B, CA-AH B
#41.0+2.18, CA-MBH #f #844.5+5.2 H, Sham
-AH 8 #$37.0%1.1 H, Sham-MBH £ #5 36.8+
0.7F,CA-SUBCEAS 35.9+1.1 H, Sham-SUBC F#8
37.6+0.98 TH h, Sham-SUBCH w3 L TCA
-AH B (p<0.001) & CA-MBH # (p<0.001) »#H
EIZBIEL, CA-SUBCE (p<0.005) #i&m-ie,
Lo L, SRR ST IA~S HOEE 2 ERRTH -
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CA-SUBC
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Age in Days

Fig.1. Effect of sham or CA implantation on food
intake. The nocturnal feeding rhythm was first
evident at 28 days of age in all groups. In the CA
-MBH rats (©), the day-night difference of food
intake tended to be smaller compared with those
of other groups. Solid and open columns repres-
ent the food consumption (g/a rat) of light and
dark period.
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ot BHEBTHER (p<0.01) HEAY X4
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ORI 35 ABTHEEIZ (p<0.01) #IHI 3 LT/,
L& L, 56 AL 120 B # T CA-AH # &£ Sham
-AH B3 & 41 Sham-SUBC £ & [F] UFEIE O IRIE %
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AL7:, Sham-MBH 0 HAE Y X L OFR, FIE L
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Fig.2. Mean Levels®SE in blood corticosterone
in rats given sham (O, n=11) or CA pellets (®,
n=_38) subcutaneously. Light and dark periods are
shown by open and solid areas below the figures.
Asterisks designate P values (**p<0.01; *p<0.
05) calculated by ANOVA and Newman-Keuls
test for grouped data.
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Fig.3. Mean Levels£SE in blood corticosterone
in rats given sham (©, n=8) or CA pellets (®,n=
10) in the anterior hypothalamus. **p<0.01; *p<
0.05.
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4. BEREER
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ZEELTEbLTWw3, CA-MBH # T, TEK(p<
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Fig.4. Mean LevelsSE in blood corticosterone
in rats given sham (O, n=7) or CA pellets (®,n=
8) in the medial basal hypothalamus. **p<(0.01;*
p<0.05.
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Day 120

Fig.5. Parasagittal diagrams depicting the loci of sham (circles) and CA micropellets
(quadrangles). Open symbols indicate the absence, solid symbols the presence of a circadian
corticosterone rhythm in individual rats. ar=arcuate nucleus; CA =anterior commissure ;
CO=optic chiasma; fm=paraventricular nucleus; ha=anterior hypothalamic nucleus;
hd =dorsomedial hypothalamic nucleus ; hp=posterior hypothalamic nucleus ; hv=ventro-
medial hypothalamic nucleus; mm=medial mamillary nucleus; pom=medial preoptic
nucleus ; sc=suprachiasmatic nucleus; Thal=thalamus.

Table 1. Responses of sham or CA implantation to open field stress. Each group
represents a mean 3 SE. P values calculated by student’s t- test.

Blood corticosterone  (ug /dl)

Treatment Animals — o]
n before stress after stress
Sham- SUBC 11 8.3%£1.7 17.5+2.9 <0.02
CA-SUBC 8 5.0 £1.9 15.3+ 2.4 < 0.005
Sham-AH 8 7.6 £1.9 2.0£1.3 < 0.001
CA-AH 10 11.5 £2.2 18.1+1.3 <0.05
Sham-MBH 7 7.9%£3.0 18.9 £3.1 < 0.05
CA-MBH 8 8.8 £1.7 15.6 1.9 <0.02
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Table 2 Effect of sham or CA implantation on organ weights on day 120 (mean+
SD). Significantly different from sham-implanted group by student’s t- test.

Treatment Animals Body weight Pituitary Adrenals Ovarys Uterus
n g mg/100g BWmg /100 g BW mg/100g BW mg/100g BW
Sham-SUBC 11 324.8 + 37.9 7.3+0.8 25.5+3.2 32.9x5.7 195.6:!:39.8W
CA -SUBC 8 303.3 + 23.5 6.6 £1.2 23.4+x1.8 30.4=%x57 202.5+43.1
Sham- AH 8 293.8 + 35.9 7.0x1.3 26.2+3.2 3R.6x54 216.1+584
CA-AH 10 285.1 £ 31.3 57+1.7 18.6+3.9% 33.1+t6.6 173.2£30.1
Sham- MBH 7 293.1+14.7 59+1.6 265x35 30.9*55 193.5+47.9
CA-MBH 8 264.3 + 37.3 3.7+1.4% 18.9£2.3% 32.7+8 1 199.8 £29.9
** P <001, *P<0.05.
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Fig. 6. Effect of sham or hypothalamic transection W e e— TN

on food intake. In rats given hypothalamic
transection at day 10 (@), the day-night differ-
ence of food intake tended to be smaller compar-
ed with those of other groups.
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BRLT.
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Time of Day
Fig.7. Mean LevelstSE in blood corticosterone
in rats (control group, n=9). Light and dark
periods are shown by open and solid areas below
the figures. **p<0.01; p<0.05.
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Fig.8. Mean Levels®SE in blood corticosterone
in rats given sham .(O, n=4) or hypothalamic
transection (®, n=5) at day 2. **p<0.01; *p<0.
05.
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Fig.9. Mean Levels=SE in blood corticosterone
in rats given sham (O, n=13) or hypothalamic
transection (®, n=10) at day 10. **p<0.01; *p<
0.05.

Table 3. Presence of a circadian corticoster-
one rhythm inindividual rats after hypo-

thalamic transection.
Cut at Age (@ Cut Sham —Cut
Day 2 21 3/5 4/4
28 4/5 - 4/4
35 4/5 3/4
56 5/5 4/4
120 4/5 4/4
Day 10 21 2/10 9/13
28 3/10 13/13
35 6/10 12/13
56 5/10 13/13
120 4/10 13/13
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Table 4. Responses of sham or hypothalamic transection to open field stress. Each

group represents a mean + SE.

P values calculated by student’s t— test.

Blood corticosterone (ug /dl)

Treatment Ani;nals before stress after stress
Control : 9 16.8+5.8 53.2+3.4 <0.001
Day 2 —Sham 4 10.0£3.4 524+2.6 <0.001
Day 2 —Cut 5 15.8+8.1 452+1.9 <0.01
Day 10 —Sham 13 13.6+£3.0 60.2x25 <0.001
Day 10 —Cut 10 29.5+4.6 53.6+£4.9 <0.005

Table 5. Effect of sham or hypothalamic transection on organ weights on day 120

(mean * SD).  Significantly different from sham — implanted group by student’s
t —test.
nimals Body weight Pitui
Treatment Anima ly weight Pituitary  Adrenals Ovarys Uterus

n g mg/100g BW mg/100g BW mg/100cBW mg/100g BW
Control 9 2569+ 6.7 73404  254+11 287409  2444+2138
Day 2—Sham 4 2908+102% 68+05  318+11%* 275424 1999+ 22
Day 2—Cut 5 2186+17.7  55+04% 262428  275+19 2684386
Day 10—Sham 13 2433+ 52  66+03  274%13  277+14 2149+ 88
Day 10— Cut 10 1989+161  65+08  337+42  207+12%* 2115+285

** pL0.01; * P<0.05
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Abstract

Two experiments were performed to examine the ontogeny of the circadian corticosterone
(CS) rhythm in female rats.

In the first experiment, micropellets of 40 ug cortisone acetate (CA)-paraffin mixture were
implanted bilaterally in the anterior or medial basal hypothalamus of neonatal female rats.
Twenty-four or 48-hour patterns of blood CS were obtained serially in individual rats at 21, 28,
35, 56 and 120 days of age. Sham-operated rats were implanted with pellets of paraffin alone.

Control rats were given the same pellets in the back subcutaneously. Sham-operated and control
rats showed a well-defined circadian CS rhythm on day 28. CA implantation in the anterior
hypothalamus, however, caused a delay in the onset of the circadian CS by 1 week together with
a diminished amplitude. In rats with CA pellets in the medial basal hypothalamus, the CS
rhythm was not fully established even on day 56, but was evident in most cases on the 120th
day. All experimental rats had the normal sexual cycle. It is suggested that neonatal CA treat-
ment exerts its effect by inhibiting the development of the efferent neural pathways carrying
circadian signals from the suprachiasmatic nuclei.

In the second experiment, hypothalamic transection between the suprachiasmatic and arcuate
nuclei was performed in 2-day-and 10-day-old female rats. Sham-operated rats were transected
from the cingulate cortex to the dorsal hippocampus structure. Samples of blood CS were
obtained according to the same schedules as in the first experiment. Control and sham-operated
rats showed a significant circadian CS rhythm on day 21. In rats given hypothalamic transection
on day 2 a circadian CS rhythm appeared on day 28. When the same procedure was given to
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10-day-old rats, a CS rhythm with low-amplitude appeared transiently on days 28 and 35, but
later on the group data showed no significant CS rhythm. Analysis of individual CS patterns
revealed that the circadian rhythm was lost in about half of the animals. The sexual cycle was
normal in 2-day-transectional rats, but was abnormal in all 10-day-transectional rats. It is sug-
gested that the anterior connections of the medial basal hypothalamus are necessary for trans-
mission of circadian signals to the pituitary and that these structures are still plastic and not yet
established until 10 days of age.



