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Effects of estrogen on the ovariectomized rat
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[ Abstract g

The aim of this study was to determine the effects of body weight, organ weight, hematological values and
biochemical parameters by estrogen on the ovariectomized (OVX) rats. The animals were divided into 4
groups. Intact group (n=10) received no treatment and operation. Sham group (n=10) received only sham
operation and no treatment. OVX group (n=10) received operation and no treatment. OVX+E2 (n=10)
received operation and estrogen. The body weight of each group increased, but that of OVX+E2 group
decreased. There were very significant differences (P<0.001) of body weights between OVX+E2 group
and the other groups. Also, the wight of important organs such as heart, liver, spleen and kidney was
measured. The heart weight was significantly lower (P < 0.05) in the OVX+E2 group than the Intact group.
The liver weight of the OVX+E2 group was significantly different in comparison with those of the other
groups. On the other hand, there were no significantly differences in the organ weight of spleen and kidney
between the OVX+E2 group and the other remaining groups. The hematological values of WBC, RBC,
MCV, MCH and MCHC were not significantly different among the groups. The serum total protein and
albumin decreased significantly in the OVX+E2 group as compared to those in the intact group. But, there
were no significant differences in Ca, IP and Mg among the groups. We conclude that estrogen was
significantly decreased the body weight in the ovariectomized rats. Our findings suggest that estrogen may
influence the process of lipid packaging and absorption in the ovariectomized rats.
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1982), &3 8-2(Armold 5, 1989), FJ-ZAZ(Dow 5,
1988), A YAl anid)(Kawakam 5, 2001), :238+£0F
(Sanpera ¥, 2002), 55 A(Steinetz ¥, 1987) 9]
Az FHoz AHEEHIL glon, 53] AgdERe]
Hajol gt 24 ¥R BAoR ASHA] Y= AHof
7P E3HA FoEal Qich 2 A AERA T
o W& FAEoE NFFET L, dAaYSE BF
BA, E5EE T FH8o] RuEe ox5de A
AEA] ¢Fal ri(Nelson} Feldman, 1986; Bowen &,
1985; Sanpera 5, 2002).

A 2= GAlA A 1efolo] 3o 2
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2% 55 st daAgHEso] gol Al
HE T Y dAATHAESEE AT RAg o2 1
A% (Houpt2}t Smith, 1981), 24+ (Stécklin-Gautschi
%, 2001), 315314 WskMisner?} Houpt, 1998), ¥lj i
“goli(Bradley 5, 2000) 5-o] Eirgu}, o] Ao
HAAF N daHEes HAS F AT, AT
ae)a AYzjehE] kg AT

ME S Y

=
HYSE

31 8 #(Sprague-Dawley, 957, 224 ~280g) 401}
22 7Yste] YRAT AL, ARAPOH, 25 23
+1°C, §% 55%, 12/12hrs light/dark cycle (light-on,
07:00), AR St S4F A-FE4 AR 4743 A

S AFEAZ) B A A SES(ovariectomy, OVX)S 3}
Fgor 44 & 139U T EE estron (estradiol ben-
zoate, 2mg/ml, Samyang Anipharm)£& FoI3}ct 4
A ES FHYE & Zo] Intactw, Sham+,
OVX+#, OVX+estrogen (OVX+E2)7# 2.2 Z+ZF 105
A 4728 Y9tk Bstradiol benzoate (4mg/kg)S
a2 YFYo 33|14 557 Fos3int

HiNEs

Ketamine/xylazine 1}3](80/10mg/kg)dt & o3
3} 3t 9] vjH-$J(dorsal region) & AR & FFY

HAMN G G EE fste] HEE &
oA Fe lem Hojd FYE ANt HAE =5
AA A&} Sham AP FS G4aE 23X £

A E9AIA 25 9 7S Bskth

W ol

MNEXMH
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A 4L 2ot ~70°Coll - T A8t
ZA7\ASE 5437 At A%, 2, v, A A

23t Z43HT

SHXa
A¥ A= mean £ SDE e ow HPBR §

Table 1. Effects of estrogen on body weight (BW) of the ovariectomized rats

Intact Sham OvVX OVX+E2
Initial BW (g) 250.5+19.1 242+13.3 238.6+15.5 249.6+9.4 ‘
After 5 weeks BW (g) 286.2+17.5 291.3+23.7 329.1+19.1 239.6+9.0°H
BW gain/loss (g) 35.7+20.3 49.3+30.7 90.5+16.9 -10.0+6.3

*Changes in body weight treated with estrogen on the ovariectomized rats. These data in Intact (non-operated), Sham (Sham-operated), OVX
(ovariectomized), OVX+E2 (treated with estrogen on ovatiectomized) are shown, “Mindicate significant differences in values after 5 weeks of OVX-+EZ2 vs.
Intact, Sham and OVX, respectively. Data are mean + standard deviation. °P< 0.001 vs. Intact, {P<0.001 vs. Sham, ‘P < 0.001 vs. OVX

Table 2. Effects of estrogen on organ weight of the ovariectomized rats

Intact OvVX OVX+E2
Heart (g) 1.0+0.18 1.0+0.17 1.9+0.04 0.9+0.05"
Liver (g) 12.5+0.48 12.6:0.44 13.8+0.76 11.8 +0.62%>
Spleen (g) 0.54£0.02 0.54+0.02 044003 0.4+0.01
Kidney (g) 2.6+0.35 2.5+0.35 2.3+0.27 2,6+0.25

*Changes in organ weight treated with estrogen on the ovariectomized rats. These data in Intact (non-operated), Sham {Sham-operated), OVX '
(ovariectomized), OVX+E2 (treated with estrogen on ovariectomized) are shown. **" indicate significant differences in values after 5 weeks of OVX+E2
vs. Intact, Sham and OVX, respectively. Data are mean * standard deviation. *P<0.05 vs. Intact, °P<0.01 vs. Sham, "P<0.01 vs. OVX
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da7t AAE B of estrogend Fo] & AF2 W
315 FARgE Z3= Table 13t 2o} Intact22 250.5
+19.1g0] 4] 286.2+ 17.5g, ShamZ-2 242 + 13.3g0]|A]
291.3+£23.7g 12|31 OVXT2 238.6 +15.5g9] A 329.1
+19.1g2 Z}Zy 271319 o, OVX+E27Z2 249.6+
9.4gol 4] 239.6+9.050.2 10.0+6.3g0] ZA= Y}
o]Z3t A= WM3}= Intactt, Sham 18]1 OVX T
3 Bl A} o] $- §-2]3KP<0.001) A7} Vel

Estrogen0| YIS M0l DIXI= Y

Z7+o) A, 28 v, A1) FA9] M sH= Table

2} Aol BAl= OVX+E270 4 0.9+0.05g
22 Intactw(1.0+0.18g) 7} Sham<(1.0£0.17g)ol| H]
&t of7t st ot o442 AAE A ke,
OVXH(1.9+0.04)7t W] Al FoJTHP<0.01) T
7t Uebgth 7H8e) Bl OVX+E20) 4] 11.8+0.62¢
© 2 Intactxt(12.5+0.48g)¥} Sham+(12.6+0.44g)°]
8]ty 2}z §-2o3HP<0.05, P<0.01) 7HA7} LERG
o, OVX(13.84+0.76g)7 vl A] $-2J3HP<
0.01) &7k Uebgth 22y wjgka) Azre) 1|9

[\

=

H3l= Intactwt, Shamet 12|31 OVX#E OVX+E2
2 H]L A] RS F7F B S BAoU /9
4L A=A AT

Estrogen(0] 2otX WOLG) OIXI= S

Estrogen®] <3t @oHsld W3l= Table 33} Zth
WY ot HEE = 212 Shamto| 4] 7.6 +0.60
10%mm?, 7.2 +0.38 10mm’*2 27t &7 vepytort
Intactot, OVX - 18| 1 OVX+E2#5 v A] 2|35t
37t e HAE UEA @t B4R E 84
OVXo|A 7} =2 56.1 £2.68um*S H g o1t OVX
+E273} vjm Al Fo3t S7HE UER A ggrom,
A A YT AFL OVX+E2ZOA 7MW
18.7£0.80pge R o4y Intactat, Shamgt 1|31
OVX3tat H|al A] §-23F ZAE UetliR] 4otk &
g B AE I AL FEAME OVX+E2To|A 7}
A 2 344+086g/d12 BHP oy o3t #as Y

B A 2ot

Estrogen(| YQIotX WOlG| OIXI= Y

Estrogenol |3t 43}eh2] #3k= Table 49 Tt}
A2yl gEU.e OVX+E2iol| A ZH2F 7.5+
0.59¢/dl, 5.4+0.41g/d12 7F4 @A JeRgon, OVX
7o A EGM(8.1+0.31g/d)T} LET(G5.9+
0.21g/d) T} v] L A} F-9J3HP<0.05) Z2E HEHch
Ca, IP 183 Mgo| A= OVX+E273} H|a A] ok7h

Table 3. Effects of estrogen on hematological values of the ovariectomized rats

Intact OovVX OVX+E2

WBC (10°/mm’?) 7.5+0.58 7.6+£0.60 7.6+043 7.6+0.58
RBC (10%mm®) 7.1+0.41 7.2+0.38 7.1+0.39 7.1+0.34
MCV (um?) 549+2.92 55.8+2.93 56.1+2.68 54.8+225
MCH (pg) 19.0+1.32 19.1+1.26 19.1+£1.22 18.7+0.80
MCHC (g/dl) 34.740.76 34.7+0.74 35.0+0.68 34.4+0.86

*Changes in hematological values treated with estrogen on the ovariectomized rats. These data in Intact (non-operated), Sham (Sham-operated), OVX
(ovariectomized), OVX+E2 (treated with estrogen on ovariectomized) are shown. Data are mean + standard deviation

Table 4. Effects of estrogen on biochemical parameters of the ovariectomized rats

Intact Sham ovX OVX+E2
T-pro (g/dl) 7.6+0.35 7.6+£0.23 8.1+0.31 7.5+0.598
Alb (g/dl) 5.7+0.46 5.8+0.27 59+021 54+0418

Ca (mg/dl) 10.8+1.07 10.7+1.16 11.1+£0.75 10.8+1.45
IP (mg/dl) 9.5+1.52 9.5+2.40 9.9+2.55 8.9+0.92

Mg (mg/dl) 3.6+0.77 3.6+0.40 3.5+0.67 3.3+0.36

*Changes in biochemical parameters treated with estrogen on the ovariectomized rats. These data in Intact (non-operated), Sham (Sham-operated), OVX
(ovariectomized), OVX+E?2 (treated with estrogen on ovariectomized) are shown. Zindicates significant differences in values after 5 weeks of OVX+E2 vs.

OVX. Data are mean + standard deviation, 8P < 0.05 vs. OVX
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o Z7} B ZAE BYoL} SO ARz o
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ER

B2 A7z o5 dart AEHE FHAA A
o] $7teEe Aol i ckKalu &, 1991; Wu &,
2008; Zou 5, 2005). o] ATFNME Farl AAR
OVX9| AT A5 5718 Bow, olzjgt AF
719 Q& Wu 5(2008)2 o=z APo)
BFAN2ERAL FEE ABIA Y, o]Z QIFH AW
o At & Fofl FES 2FSt] AF FM) o) F
ojd Aojet Husteth. FF oA daBEEo| 23t
As 717t A AERA Fojof 23 oAFo] BiE
Ao H(Wu 5, 2008; Zou %, 2005; Arjmandi 5, 1996;
Guo 5, 2009), OVX o] JAEZ AL B 3
OVX+E23oA A5 F7171 EA3] AAEE &3t
Ut ol= AERAL YL YFAERA A
e W AFRA AAE FEATIY, daFE ¢
g AF ST ALEZAL] A e o oJsf oA 5]
I EFNAERA & 9 AFRA Y4 BEAE
B3} t(Wu £, 2008).

83 AERAL GAHE o F71E &
A+l AJ3S}ELR ® Q] alkaline phosphatase$} tartrate-
resistant acid phosphatase2] 4L AAgH= Ao=R
Ul o o (Raisz 5, 1988), A AEZ AL 43o]| A
Zgold R 2HUA | 2% ZEESE F7)
A7) A2 2-8(Van Cromphaut, 2003)Z} 23 A] A
W o3 719 didse HEE XSk Sainio}
Dhalla, 2005). Arjmandi 5(1996)2 YAA2= 33
o soybean¥ AJAEZ AL Ztzt T3 A,
phosphorus 0|25 =7} soybeano] 2]3] Z7}=511 oA
=270 o5 Z4HS Bkt o] ATNME
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& Uehl A ghsrovt oAEe Felstqnh £33
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sttt

o|e} Zro] BH A FAaFEof 93t | AEZA 9

AZGA0] A 25 A5 QAN T2
2 &0 AHHL 9k AHeIA o2 AT RAbgo)
WY 4 9B F § APSEULES sl
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Y

2
=

o] AofAe Tt AAE AR ALEZAS
557 B9 3 AF, A7) FA, @9k e st
shA WHILE WESIE A5 WA= Intact,
Shamt 18|31 OVXZoAs 2zt 35.7+20.3, 49.3
+30.7, 90.5+16.99] 2712 Jehgon, OVX+E22
A= 10.0+63 FAE Uel= F-94d0] AR
o} A7) BAL H3lf| A= OVX+E279] A%t 7+
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o] JIFE o, MY BA= Intactdt T8l
Sharm=-2} H|&L A] ZAE Uehs §-940] AR
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9] F7F B A4AE Usiou 942 A=A
2okt A3kshy WA= OVX+E2ZS] S8R
iyl GRYLE OVXE3 v A H4E Ueil &
oj ol QIR ENeH, Ca, IP 183l Mg §240]
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