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Effects of High Fat and High Cholesterol Diet on Kidney Function

Park, Young Joo - Park, Yaung Ja

Department of Home Economics, College of Agriculture & Life Sciences,
Seoul National University, Suwon, Korea

ABSTRACT

The effects of diet induced hyperlipidemia on kidney function were studied in Sprague —
Dawley rats fed high fat diet containing 20% beef tallow and high cholesterol diet containing 5%
cholesterol for 8, 12, 16 weeks, respectively. The concentrations of serum total lipid, total
cholesterol and LDL-cholesterol were significantly high in high cholesterol dict groups during
all experimental periods(p <0.05). HDL-cholesterol concentration was the lowest value in high
cholesterol diet group of 16 weeks(p <0.05). Triglyceride concentration was not affected by
experimental diets. Serum total protein, albumin and creatinine concentrations tended to
higher in high cholesterol diet groups than those in high fat diet groups. And serum urea-N
concentration was higher in high fat diet group of 16 weeks than that in other diet groups.
Urinary total protein and urea-N were higher in high cholesterol diet groups than those in
other diet groups regardless of experimental period. There was no significant difference in
urinary creatinine concentration among diet groups(p<{0.05). GFR was lower in high
cholesterol diet groups than that in high fat diet groups at 8, 16 weeks, respectively. Wet
weight per body weight, total lipid, triglyceride, total cholesterol concentrations of liver tissue
were apparently high in high cholesterol diet groups(p<{0.05). Kidney wet weight per body
weights were not affected by experimental diets, total lipid concentration of kidney tissue was
significantly high in high fat diet group of 12 weeks(p<0.05), kidney tissue triglyceride
concentrations of high cholesterol diet groups of 12, 16 weeks were apparently low, and total
cholesterol concentration of kidney tissue was higher in experimental diet groups than that of
control groups at 12, 16 wecks(p<{0.05). Fecal excretion, total lipid, triglyceride and
cholesterol concentrations of feces were markedly high in all high cholesterol diet groups
except high fat dict group of 16 weeks. The results of light microscopic examination indicated
that glomerulosclerosis was not observed in rats fed experimental diets. (Korean J Nutrition 30(2)
: 187~194, 1997)
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Table 1. Composition of experimental diets(g/Kg)

Ingredients C HF HC
Casein 200 200 200
Starch 650 500 600
Beef tallow 50 200 50
vit. mix" 10 10 10
min. mix" 35 35 35
Methionine 3 3 3
Choline chloride 2 2 2
Cholesterol - - 50
a-cellulose 50 50 50

C : control, HF : high fat,
HC : high cholesterol, " AIN-76
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Table 2. Body weights and FER

Initial Final
body body FER
weight, g weight, g
8 Control 204+26 429134 0.18+0.01
HC 20018 479+30 0.22+0.02
HF 196+13 406+43 0.20+0.03
12 Control 197+14 446+39 0.14£0.02
HC 205+20 457+110 0.14%+0.07
HF 197+ 14 492455 0.18+0.02
16 Control 195+16 462+41 0.1240.01
HC 208+20 485+117  0.11+0.03
HF 200+19 524+89 0.15+0.08

Values are expressed as mean=+SE
There is no significant difference within same age groups
at 5% level by Student's t-test
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Table 3. Total lipid, total cholesterol, HDL- and LDL-cholesterol and triglyceride concentrations in serum (mg/dl)
Total lipid Total cholestrol HDL-cholestrol ~ LDL-cholestrol Triglyceride
8 Control 235+ 42 104+ 12 32+ 8 70+ 8 8+ 5
HC 561+195* 325+ 91* 29+22 260+ 72* 10+ 6
HF 220+ 44 128+ 18 23+ 7 99+ 22 18+ 6
12 Control 244+ 31 101 11 26+ 5 72+ 11 14+11
HC 423+159* 326+121% 19+10 290+105* 6+ 4
HF 182+ 21 126+ 14 26+ 7 95+ 15 14+ 5
16 Control 256+ 37 1184 15 19£12 86+ 13 111
HC 458+195* 296+106* 14+ 8 242+ 82* 10+ 4
HF 187+ 45 125+ 8 34+ 8 85+ 15 13+ 6

Values are expressed as mean =+ SE

*Significantly different within same age groups at 5% level by Student's t-test

Table 4. Total protein, albumin, A/G ratio, urea-N and creatinine concentrations in serum

Total protein Albumin AG ratio Urea-N Creatinine
g/dl g/d| mg/dl mg/dl

8 Control 6.37+0.18 3.18+0.55 1.07+0.38 7.18+1.22 0.724+0.16
HC 5.524+0.60 3.58+0.57 1.90£0.45 8.05+0.40 1.01£0.53

HF 4.79+£0.41 2.75+0.63 1.56+0.66 7.08+1.75 0.58+0.29

12 Control 5.94+0.43 3.21£0.34 1.25+0.38 7.74+1.01 0.50+0.16
HC 5.47+0.38 4.06+0.88 3.21+0.21 7.70+1.59 1.45+0.86

HF 5.32%0.38 3.060.85 2.23+£0.15 7.04+1.73 0.85+0.07

16 Control 6.29+0.42 3.30£0.90 1.261+0.56 4.71£1.41 0.26+0.21
HC 5.334+1.14 3.65+1.25 2.82+0.17 7.24+0.70 0.78+£0.53
HF 4.94+0.40 3.19x0.27 1.99+0.68 9.01£2.20 0.4240.04

Values are expressed as mean-+SE

There is no signifcant difference within same age groups at 5% level by Student's t-test
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Table 5. Urine volume, total protein, urea-N, creatinine concentrations and GFR in urine

Urine volume Total protein Urea-N Creatinine GFR

ml/day mg/day mg/dl mg/day ml/min
8 Control 142+ 49 12.2+0.1 335+ 69 11.3£0.9 1.27+0.43
HC 215+ 3.2 237433 505+ 95 11.6+23 1.06+0.77
HF 162+ 2.1 15.1+4.4 278+ 65 11.2+2.4 1.641+0.62
12 Control 222+ 7.0 16.4+0.1 2931106 13.3+£2.2 1.94+0.48
HC 21.1x 5.2 32.3+0.6 474111 14.2+43 1.41+£0.90
HF 127+ 5.0 17.5£1.2 263+£151 12.8+3.9 1.07+0.36
16 Control 196+ 8.4 13.6+2.7 257+ 44 14.7+£1.8 1.42+1.17
HC 145+ 3.2 248+7.1 268+ 99 12.0+3.3 0.98+0.53
HF 20.4+14.6 19.4+£9.6 207+ 61 149124 2.561+0.43

Values are expressed as mean =+ SE

There is no signifcant difference within same age groups at 5% level by Student’s t-test

Table 6. Liver weights and lipid contents in rats fed experimental diets

Liver lipids(mg/g dry weight)

Liver wet weight Total lipid Triglyceride Total

(g) (mg/g BW) cholesterol

8 Control 1142.3° 25+9.0° 161+ 33° 8+ 4° 26+ 5°
HC 16+1.5° 34+3.1° 620-+122° 30+ 5° 104 +22°
HF 10£2.1° 26+2.6" 3334 33° 10+ 6° 35+20°

12 Control 10+1.6° 23+1.5° 161+ 34° 10+ 8&° 324+16°
HC 18+3.8° 414+5.4° 807+ 98° 68+11° 151 +21°
HF 11415 224+1.1° 428+110° 24+ 7 22+ 6°

16 Control 10+£2.7° 22+3.6° 174+ 63° 11+ 2° 21+ 6°
HC 20+5.5° 39+4.3° 894+ 75° 42+ 4 162+41°
HF 114£29° 2142.7° 361+ 85° 20+ 8 33+18°

BW : body weight, Values are mean+SE

Values with different letters within same age groups are significantly different at p <0.05 by Duncan’s multiple range test
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Table 7. Kidney weights and lipid contents in rats fed experimental diets

Kidney lipids(mg/g dry weight)

(gz(ldney wet W‘(erllfg/tg BW) Total lipid Triglyceride ch(-)rlztsztilrol

8 Control 29+0.7™ 6.2+1.0% 264+112" 34+14™ 37+16M
HC 3.240.4 6.6:0.6 267+105 47429 44417
HF 27404 6.74+0.4 238+ 99 54+25 43412

12 Control 2.84+0.4" 6.2+0.3" 256+ 52° 74+10° 26+ 6°
HC 29405 6.6+1.0 237+ 37° 44+16° 53+19°
HF 29404 53403 375+ 66° 75+15° 474+12°

16 Control 2.9+0.5™ 6.1£0.4" 180+ 31™ 18+16° 35+ 9°
HC 3.1+0.6 6.310.5 169+ 19 19+ 6° 434+12®
HF 28405 5.3+0.3 208+ 30 46+18° 49+ 9°

BW: body weight, Values are mean+S.E.

Values with different letters within same age groups are significantly different at p<{0.05 by Duncan’s multiple range test

NS : not significantly different

Table 8. Fecal excretions and lipid contents in rats fed experimental diets

Fecal lipids(img/g day)

Feces(gcj(?;y\;velght Total lipid Triglyceride ch;ZZ?(Lrol

8 Control 1.940.6° 181+ 37° 1.9+0.8° 5+ 0.8°
HC 3440.9° 11394330 8.5+2.5° 145+ 15.0°
HF 1.6+0.5° 184+ 20° 6.8+1.8° 6+ 2.0°
12 Control 1.8+0.5° 65+ 24° 14+04° 6+ 2.0°
HC 444+09° 11874257 10.5+4.4° 326+122.3
HF 20+40.2° 153+ 29° 6.7+1.7° 14+ 29"
16 Control 1.0+0.2° 63+ 20° 0.3+0.1° 4+ 04°
HC 3.24+0.8° 907 +251° 3.0+1.4° 394+145.8°
HF 2.240.5° 145+ 37° 37414 20+ 14.7°

BW: body weight, Values are mean+S.E.

Values with different letters within same age groups are significantly different at p<0.05 by Duncan’s multiple range test
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