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The Changes of Distribution and Structure of nNOS Positive Neurons in Rabbit

Hippocampus after Ovariectomy and Estrogen Replacement Therapy

XIE You-lian, YIN Xun-he” ,QIU Jian-hua, ZHAO Jun, WANG Xian-long
(College o f Veterinary Medicine , Shandong Agricultural University, Tui’an 271018 ,China )

Abstract: To study the related changes of nitric oxide synthase (nNOS) positive neurons in the
sections of the hippocampus of female rabbit (Sprague-Dawley strain) after ovariectomy and es-
trogen replacement therapy, the distribution and structure of nNOS positive neurons was ob-
served in rabbit hippocampus using SABC immunohistochemical technique, which provides basic
theories for preventing and treating Alzheimer's disease with estrogen replacement therapy. The
results showed: There are comprehensive nNOS-positive staining cells in all regions of hippocam-
pus. After ovariectomy, the changes of nNOS positive neurons in subregion of hippocampus were
not equal: the number of positive neurons in subiculum CAl, CA3 and dentate gyrus(DG) were
decreased compared with control group (P<C0.05), while the number of positive neurons in sub-
iculum CA2 was increased (P<C0. 05). The average section area of positive neuron was smaller
and the length of the longest process become shorter and the number of first tuber turns were less
in subiculum CA1l, CA3 and DG than that in control group(P<C0. 05). The average section area
of positive neuron was smaller while the length of the longest process and the number of first tu-
ber have no remarkable change in CA2 than that in control group (P>0. 05). Four kinds index of
positive cells in the subregion of hippocampus showed no significant difference between estradiol-

replacement therapy and the control group(P>>0. 05). The results indicated that estrogen maybe
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affect the learning and memory by influencing the expression of nNOS in hippocampus.

Key words: rabbit; hippocampus; neuronal nitric oxide synthase; ovariectomy; estrogen replace-

ment therapy
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Table 1 The density of nNOS positive neurons in four different regions of hippocampus at the three groups
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OVX 4 Ovariectomy group 105.0148. 82"
OVX—+E 4

Ovariectomy plus estrogen
replacement therapy group

133.91£10. 06"

163.44+14. 56"
205.70415. 25

158.00+12. 66"
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In the same column, different small letters mean notable difference (P<C0.05), different capital letter means extremely notable

difference (P<C0.01) . The same as below
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Table 2 The average section of nNOS positive neurons in four different regions of hippocampus at the three groups pm’

20 5 Group CAl

CA2 CA3 DG

%f B 24 Control group 1 541.60+100. 21°
OVX 41 Ovariectomy group 1161.1241 11.47°
OVX-+E 24

Ovariectomy plus estrogen 1 469.17+£104. 40°

replacement therapy group

1 518. 86484, 35
1157.644+91.01"

1432.184124. 26*

1528.08461. 74° 1434, 55444, 03"
1 154.06499. 91" 1 077.77473. 42"

1 409.87499. 15 1 363.28+45, 68"
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Table 3 The first born tuber length of nNOS positive neurons in four different regions of hippocampus at the three groups pm

4H H Group CA1l CA2 CA3 DG

X iR Control group 247.64=+30. 84* 299.29422.03" 240. 41415, 74" 203.18=+21. 96"
OVX 4 Ovariectomy group 159.75+21. 48" 309. 36+13. 86° 172.68+13.09" 133.39+12.23"
OVX+E 4
Ovariectomy plus estrogen 225.41+18. 64" 286.40422.52° 244, 02424.78" 182.50+14. 32"

replacement therapy group
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Table 4 The number of first tuber of nNOS positive neurons in four different regions of hippocampus at the three groups

4H 3 Group CA1l CA2 CA3 DG

%} BE2H Control group 4.05+1.50° 3.37+0. 24 3.92+0. 18" 3.78+0.14"
OVX 4 Ovariectomy group 3.18+0.19" 3.984+0. 35° 2.8940. 24" 2.78+0. 24"
OVX+E 4

Ovariectomy plus estrogen 4,1040. 10" 3.8540.11° 3.57+0. 31" 3.65+0. 31°

replacement therapy group

BT KU 2 nNOS FHHERIZ T . A K RR MM 208 — R s A X IRALE D CAL X ;B X IR 41 5 CA2 X5
C.OVX 455 CA1 X;D. OVX 4 & CA2 X;E.OVX+E 4iff & CAl X;F. OVX+E 4ifF & CA2 X

Black arrowhead show the positive neurons, white arrowhead show the first tuber of nNOS positive neurons; A. CAl re-
gions of hippocampus in control group; B. CAZ2 regions of hippocampus in control group; C. CA1l regions of hippocampus in
Ovariectomy group; D. CAZ2 regions of hippocampus in Ovariectomy group; E. CAl regions of hippocampus in Ovariectomy
plus estrogen replacement therapy group; F. CA2 regions of hippocampus in Ovariectomy plus estrogen replacement therapy
group

Bl 1 %&AEEDCAL.CA2 X nNOS FAEHZ TR HERESE 400X

Fig. 1 Pictures of nNOS positive neurons in CA1 and CA2 regions of hippocampus at three groups 400X
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