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Gender Difference in the Effects of Gonadectomy and Hypercholesterol Diet on
Plasma and Liver Cholesterol and Triglyceride Levels, Platelet Aggregation and
Liver Tissue in Sprague Dawley Rats

Oh, In Sook - Kang, Jung Ae - Kang, Jung Sook’
Department of Food Science & Nutrition, College of Natural Sciences, Jeju National University, Jeju 690-756, Korea

ABSTRACT

Gender differences in the effects of gonadectomy and high cholesterol diet on body weight and body cholesterol were
investigated by using Sprague Dawley rats. Body weight, plasma and liver levels of cholesterol and triglyceride and platelet
aggregation were examined in ovariectomized(OVX) or orchidectomized(QDX) rats with their intacts after feeding diet with or
without 0.5% cholesterol. Body weight was significantly increased(p < 0.01) in OVX rats and significantly decreased(p < 0.01) in
ODX rats compared to their respective intact rats, and cholesterol diet significantly(p <{ 0.05) decreased body weight in
gonadectomized rats. Liver lobes from rats fed cholesterol diet were opaque and larger than those from rats fed control diet,
resulting in a significant increase(p < 0.01) in LW/BW ratio. Plasma and liver levels of total cholesterol were significantly increased
(p < 0.01) in female rats regardless ovariectomy when fed 0.5% cholesterol diet, but those levels in male rats were increased only
when they were orchidectomized(p < 0.01). Plasma HDL-cholesterol was significantly decreased(p < 0.05) in both sexes when fed
cholesterol diet. HDL-cholesterol were higher in female than male rats regardless treatments(p < 0.05). Liver triglyceride was
significantly increased(p < 0.05) in both sexes when fed cholesterol dict. Plasma level of tiglyceride was not different among
groups except significant decrease(p < 0.05) in cholesterol fed ODX rats. Maximum platelet aggregation in female rats was
significantly lower(p < 0.05) than male, but ovariectomy and cholesterol diet caused an increase to the level of male rats.
Microscopic examination showed cholesterol diet caused a lipid accumulation in liver. Results indicate that intact female rars have
higher response to hypercholesterolemic diet than intact male rats and orchidectomy causes male rats more responsive to
hypercholesterolemic diet. However, ovariectomy causes an increase female food efficiency ratio to the level of male rats,
significantly increasing body weight. (Korean J Nutrition 35(1) : 15~23, 2002)
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Table 1. Composition of experimental diets

Ingredient Control diet Cholesterol diet
Casein’ 200 20.0
L-methionine® 0.3 0.3
Lard 2.0 9.0
Soy bean oil 1.0 1.0
Choline chloride 0.2 0.2
Vitamin mix® 1.0 10
Mineral mix® 3.5 3.5
Sucrose 20.0 20.0
Corn starch 45.0 443
Cholesterol - 0.5
Cholic acid® - 0.2

Total(%) 100.0 100.0

a: Teklad, Harlan Madison WI, USA

b: mineral mixture based on AIN 76A

¢ Sigma chemical Co, USA
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Table 2. Preliminary study: Effects of cholesterol supplemented diet in intact rats

Control Cholesterol
Male Female Male Female
ADG(g/d) 61 + 07 32 £ 05 61 + 0.7 30 £ 08
ADFlg/d) 19.7 £ 25 165 + 09 193 = 2.0 164 + 2.0
FER 0.31 + 0.03° 0.19 = 0.03° 032+ 0.03* 0.18 £ 0.03"
LW/BW ratio(%) 28 £ 02° 26 + 0.2° 45 + 03 45 + 0.3°
Hematocrit(%)* 469 + 2.0° 447 + 18 453 + 1.8 421 £ 22
Plasma(mg/dl)
Total cholesterol* 1585 + 32.2¢ 147.3 + 31.1° 2658 + 76.2° 519.4 +198.3°
LDL-cholesterol* 102.5 =+ 30.7° 95.6 + 30.5° 2256 + 75.8° 4797 +183.2°
HOL-cholesterol* 437 +12.2° 425 + 85 336 + 9.6° 243 + 7.2
Triglyceride* 61.9 + 13.4® 461 + 25.4" 325 + 116" 771 + 457
Liver(mg/g)
Total cholesterol 93 -+ 3.3 84 + 2.2° 38.0 4+ 11.1° 549 £+ 9.J°
Triglyceride 215 + 79 248 + 89 265 + 8.6 286 + 7.3
1) ADG: Average daily weight gain 2) ADFIL: Average daily food intake
3) FER: Food Efficiency Ratio(ADG/ADFI) 4) LW/ BW ratio: Liver and final body weight ratio
LDL-cholesterol calculated as follow: LDL-cholesterol = T-cholesterol-(HDL-cholesterol + TG/5)
Values are means + SD of 9 rats
Values in the same row not sharing the same superscripts differ significantly(p < 0.01)
*: Values in the same row not sharing the same superscripts differ significantly(p < 0.05)
Table 3. Effects of diets and gonadectomy on growth rate and food intake
Control Control Cholesterol
Intact Sham onx" ovx" ODX OVX
Male Female Male Fernale Male Female
Initial B.W(g) 1555 + 20.4° 1259 +141° 1487 +15.0° 1289 + 84° 1371 +102™ 1256 + 8.7
Final B.W.(g) 355.9 4 18.4° 2135 +326° 3206 =343 2836 +354™ 2973 +239° 2530 + 25.0°
ADG® 67 * 07 29 + 09° 57 + 08" 52 + 1.0% 53 + 0.6° 43 + 0.7°
ADFP(g/d) 217 £ 1.1° 154 + 1.8 195 = 1.8° 180 x 2.2° 172 = 17% 157 + 1.3°
FER® 030+ 0.03 018+ 006 0.29 + 0.02° 0.27 + 0.05° 031+ 0.02° 0.26 + 0.04°
LW/BW? ratio(%) 30 + 03° 29 £ 03° 28 + 03° 26 + 0.1° 49 + 06" 47 + 04°

1) ODX: Orchidectomized, OVX: Ovariectomized
3) ADFI: Average daily food intake
5) LW/BW: Liver and final body weight ratio

Values in the same row not sharing the same superscripts differ significantly(p < 0.01)
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Table 4. Effects of diets and gonadeclomy on plasma and liver cholesterol and triglyceride

Control Control Cholesterol
Intact Sham ODX OvVX ODX OVX
Male Female Male Female Male Female
Plasma(mg/dl)
Total-cholesterol ~ 156.1 + 30.0° 164.8 =+ 34.2° 175.2 £ 24.7° 1957 = 42.7" 475.7 £ 92.6° 491.4 + 82.9°
LDL-cholesterol 1249 £269° 11266 +31.5° 141.7 £239° 153.7 £37.2° 467.1 +92.7° 479.7 + 81.7°
HDL-cholesterol 313 + 5.7 38.0 = 7.8° 336 + 40" 420+ 7.3° 87 + 04° 116 + 3.7°
Triglyceride* 57.8 +18.3° 54.0 = 15.8® 459 = 11.8° 50.7 = 9.8™ 389 + 6.9% 51.6 = 13.5®
Liver(mg/g)
Total-cholesterol 92+ 24° 88 = 3.3° 103 + 3.5° 96 + 3.1° 563 + 9.2° 548 + 7.5°
Triglyceride 177 + 45° 233 + 79 207 £ 5.3° 295+ 58° 36.8 + 2.7 389 + 4.8°

ODX: Orchidectomized, OVX: Ovariectomized

LDL-cholesterol calculated as follow: LDL-cholesterol = T-cholesterol-(HDL-cholesterol + TG/5)

Values are means = 5D of 9 rats

Values in the same row not sharing the same superscripts differ significantly(p < 0.01)
#: Values in the same row not sharing the same superscripts differ significantly(p < 0.05)
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Table 5. Effects of diets and gonadectomy on hematocrit and platelet aggregation
Control Control Cholesterol
Intact Sham ODX ovX ODX OVX
Male Female Male Female Male Female
Hematocrit(%) 46.0 + 2.8° 46.5 + 3.8% 46.5 + 1.2® 49.0 + 2.4° 441 +3.7° 445+ 29°
Aggregation
Maximum()” 182+ 2.7° 139 + 3.3° 16.8 £ 2.4* 15.7 + 3.0® 18.6 + 3.1° 18.1 + 4.5
Initial slope(@Q/min)” 16.2 + 2.4% 13.3 £ 3.5° 15.4 & 2.8%° 14.6 + 2.5% 17.6 £ 2.1° 15.6 + 3.8%

ODX: Orchidectornized, OVX: Ovariectomized

1) Maximum aggregation in ohm at the point where aggregate dissociated

2) Initial slope is ohm change for the first one minute
Values are means =+ SD of 9 rats

Values in the same row not sharing the same superscripts differ significantly(p < 0.05)
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