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Fig.1. Schematic illustration of the rat hypothalamus.
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Fig.2. B-EP distribution in the hypothalamus.

B-EP-positive cells were rarely seen in the arcuate nucleus
(ARN) in the ovariectomized (OVX) and the old groups
(old). B-EP positive cells in the median eminence (ME)
were decreased in the OVX and old groups. B-EP
contining nerve fibers in the median eminence (me) were
not decreased in the old group, but were decreased in the
OVX group. Administration of 0.1mg estradiol benzoate
(EB) per day for 7 days in the OVX group (OVX+e) led
to a minor recovery of B8-EP in the ARN, and led to the
same staining as that in mature female rats (M) in the
'cell bodies of the ME, and more intense staining than that
In mature rats in the nerve fibers. The administration of
Img EB brought about recovery in the OVX group to the
level in mature female rats in all areas (OVX+E), but in
the old group (old-+e, E), there was no recovery despite
administration of EB.
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Fig.3. Immunoperoxidase staining of B-EP-positive cells in
the arcuate nucleus of a mature female rat. X20.

Fig. 4. Immunoperoxidase staining of S-EP-positive cells in
the arcuate nucleus of an ovariectomized rat. B-EP-
positive cells were rarely seen. Xx10.
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Fig.5. Immunoperoxidase staining of 8-EP-positive cells in
the arcuate nucleus of a 500-day-old rat. B-EP-positive
cells were rarely identified, but nonspecific staining was
observed. Xx10.

Fig. 6. Elec

tron micrograph of immunoperoxidase staining
of B-EP-positive cells in the arcuate nucleus of a 500
day-old rat. B-EP positive granules (arrow) could be seen
adjacent to the giant mitochondria in the neuron. x6,000.

Fig. 7. Immunoperoxidase staining of B-EP-positive cells in
the arcuate nucleus of a rat which received 0.1mg EB per
day for 7 days after ovariectomy (OVX+e). B-EP-positive
cells were increased in number. Xx20.
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Fig.8. Immunoperoxidase staining of B-EP-positive cells in
the arcuate nucleus of a rat which received one dose of
Img EB after ovariectomy (OVX+E). B-EP-positive cells
were increased in number to the levels those were seen in
mature female rats. Xx20.

Fig.9. Immunoperoxidase staining of B-EP-positive  cells
and nerve fibers in the median eminence of a matuie
female rat (M), Xx10.
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Fig. 10. Immunoperoxidase staining of B-EP-positive cells
and nerve fibers in the median eminence.of a ovariectomi-

zed rat (OVX).

The number of B-EP-positive cells in the
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3+5.8, old B¥TT5.415.2&, &b M it LEETEL
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FREICHEML TV (p<0.05). LaL, old+e BETiZ68.2+

o, .

Fig. 11. Immunoperoxidase staining of B-EP-positive cells
(small arrow) and nerve fibers in the median eminence of
a rat which received one dose of Img EB after ovariecto-

median eminence and staining of B8-EP neuron fibers were my (OVX+E). B-EP positive nerve fibers (large arrow)
decreased. Xx10. increased in number to the level of those in mature female
rats.  X10.
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Fig. 12, Number of nerve fibers in the median eminence. Numbers in both the OVX and the old group were less than those in
mature female rats. However, in cases of EB administration, significant recovery was seen in the OVX, but not in the old
group. Numbers in parentheses indicate the number of examined rats. *, <0.05 compared with each other.
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Fig. 13. Number of glial cells in the median eminence. EB administration caused an increase in glial cells, but there was no
significant difference between the OVX groups and the old groups. Numbers in parentheses indicate the number of examined
rats. ¥, <0.05 compared with each other.
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Fig. 14. Giant mitochondria (arrow) in a nerve cell in the
arcuate nucleus in the hypothalamus of a 500-day-old rat.
x12,000.
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Fig. 15, Frequency of giant mitochondria more than lum in diameter in the arcuate nucleus. In the OVX groups and the old
groups, there were more giant mitochondria, over lum in diameter than those seen in mature group. There were no decrease
of giant mitochondria with EB administration in the OVX group. But in the old group, EB administration, especially Img,
decreased the frequency of giant mitochondria. Numbers in parentheses indicate the number of examined rats. * <0.05
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Abstract

In order to investigate the relationship between g -endorphin and estrogen deficiency in climacterium, histological
changes in hypothalamic B -EP were studied in the following 7 groups; 40-day-old rats (M); 54-day-old rats ovariectomized
at 40 days of age (OVX); 60-day-old rats ovariectomized at 40 days of age and injected subcutaneously (s. c.) with estradiol
benzoate (EB) 0.1 mg/day from 54 days of age for 7 days (OVX+e); 60-day-old rats ovariectomized at 40 days of age and
injected s. c. with one dose of EB 1 mg at 54 days of age (OVX+E); 500-day-old (old); 506-day-old rats injected s. c. with
EB 0.1 mg/day from 500 days of age for 7 days (old+e); 506-day-old rats injected s. c.with one dose of EB 1 mg at 500 days
of age (old+E). Immunocytochemical {3 -EP staining, light and electron microscopical studies were performed. In the OVX
group, B -EP-positive cells were rarely seen in the arcuate nucleus (ARN), and those in the nucleus of the median eminence
(ME) were decreased in number as compared with the M group. In addition, £ -EP staining of the nerve fibers of the median
eminence (me) was decreased as compared with the M group. Therefore, the number of nerve fibers in the median eminence
(number of fibers) was significantly reduced (P<0.05). Estrogen replacement in the OVX group (OVX+e) almost recovered
the number of p -EP-positive cells in the ME and increased the staining of j-EP in the me more than in the M group. The
number of glial cells also increased significantly in the OVX+e group (P<0.05). The number and staining of 3 -EP-positive
cells recovered completely in the OVX+E group. The nerve fibers were significantly increased in number (P<0.05) in the
OVX+E group as compared with both the OVX and OVX+e groups, and the increase in the number of glial cells was more
significant after the large dose of estrogen (P<0.05). In the old group, J-EP-positive cells were rarely seen in the ARN.
Estrogen replacement brought about no recovery of f-EP-positive cells in both ARN, ME and (me). No increase of the
numbers of fibers was seen. The frequency of giant mitochondria in the neurons in the ARN significantly increased to
about 7% (P<0.05). The frequency of giant mitochondria in the neurons in the ARN was significantly decreased after estro-
gen replacement in the old group (P<0.05), especially in the old+E group. The results suggested that estrogen protected the
neurons of the hypothalamus against the histological changes of aging.



