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Differential Expression of Extracellular Matrix in the Kidneys of
Diabetic Mini-pigs Induced by
High-fat/high-sucrose/high-cholesterol Diet
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Abstract To investigate the differential expressions of extracellular matrix in the kidneys of type 2 diabetic mini-pigs
induced by high-fat/high-sucrose/high-cholesterol diet HFSCD 10 male Guangxi Bama mini-pigs were fed normal
control diet or HFSCD 5 for each group and biochemical parameters in blood and urine and oral glucose tolerance
test were monitored after the feeding programme. Five months later each left kidney was removed routinely stained
with HE and Masson’ s trichrome staining. Extracellular matrix expression in the kidneys was determined by
fibronectin type | and type IV collagens immunostaining. Feeding HFSCD to mini-pigs markedly caused

hyperglycaemia hyperinsulinaemia ~ dyslipidaemia insulin resistance and beta cell dysfunction. Albuminuria
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glucosuria extracellular matrix accumulation were observed in HFSCD-fed mini-pigs. The expression of fibronectin and

type [V collagen was significantly increased in the kidneys of the HFSCD group while immunoreactivity of type |

collagen showed no expression in HFSCD- and CD-fed pigs. Thus we have shown that feeding HFSCD to the Guangxi

Bama mini-pigs for 5 months can induce early-stage diabetic nephropathy and increase fibronectin and type [V

collagen expression.
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Table 1 Effects of the high-fat/high-sucrose/high-cholesterol diet on glucose and lipid
metabolism parameters in Guangxi Bama mini- pigs
0 1 2 3 4 5
Parameters 1 month 2 months 3 months 4 months 5 months
mmol/L
Glucose
CD 4.71+£0.39 4.24+£0.90 4.83+0.87 5.24+1.00 4.65+0.71 4.77+0.57
HFSCD 5.12+0.84 5.97+0.73" 6.88+0.57" 8.89+2.05" 9.54+2.12" 10.27 £2.25"
U/L
Insulin
CD 6.97+0.33 7.31+£0.94 7.50+0.93 8.68 +0.82 7.25+0.80 7.65+1.33
HFSCD 7.47+1.16 9.12+1.63 15.12+3.22"  21.16+5.08° 24.43+3.55" 17.43 £3.80™
mmol/L
Triglycerides
CD 0.59+0.04 0.59+0.06 0.63+0.10 0.69+0.16 0.71+0.15 0.73+0.13
HFSCD 0.59+0.05 0.94+0.07" 1.50+0.18™ 1.87+0.14™ 2.03+0.42" 2.10+0.32"
mmol/L
Total cholesterol
CD 2.06+0.34 1.99+0.33 2.01+0.35 1.68+0.21 1.82+0.49 2.07+0.46
HFSCD 2.31+0.44 6.24+1.77" 9.06+1.44" 11.20+2.02"" 15.23+2.00" 20.45+2.83"
+ CD * P<0.05 P <0.01
Values are expressed as means + SD % P <0.05 HFSCD »s.CD **P <0.01 HFSCD ws.CD.
2.2 CD 30
012 3 OGTT min 120 min
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2
Table 2 Effects of the high-fat/high-sucrose/high-cholesterol diet on renal function in Guangxi Bama mini- pigs
2 4 5
0
Parameters 2 months 4 months 5 months
/ mmol/mmol
Urinary glucose/creatinine ratio
CDh 0.036 5+0.005 7 0.039 7+0.009 8 0.041 1+£0.005 4 0.040 8 £0.007 8
HFSCD 0.037 8 £0.006 6 0.0429+0.007 9 0.0625+0.0079" 0.066 2 +0.010 7
/ mg/g
Urinary albumin/creatinine ratio
CDh 12.26 +2.54 12.77+£3.33 13.52+4.67 12.60+ 3.27
HFSCD 12.73+£3.14 14.16 £3.53 25.13+£4.65" 48.08 +11.77"
pmol/L
Plasma creatinine
CDh 28.56 +5.54 28.97+7.44 28.81+6.02 29.69 £3.81
HFSCD 26.67+6.53 27.71 £6.36 30.76 +8.91 33.38+9.10
mmol/L
Urinary creatinine
CDh 3.77+£0.53 4.08+0.84 4.13+1.00 4.43+0.87
HFSCD 4.05+0.72 4.20+0.92 4.08+0.76 4.71+0.69
+ CDh * P<0.05 **P<0.01

Values are expressed as means+ SD % P <0.05 HFSCD vs.CD #*%P <0.01 HFSCD ws.CD.
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Explanation of Plate

Effects of five-month high-fat/high-sucrose/high-cholesterol feeding on the renal pathology and extracellular matrix expression in
Guangxi Bama mini-pigs.
1. A few glomeruli g from the HFSCD group black arrow were atrophy with thick-dyeing nucleus and hypocellularity compared with the CD group
plate I 2 H.E staining 3. Masson trichrome-staining in the kidneys of the HFSCD group showed overt increase in the mesangial area red
arrow  extracellular matrix accumulation green arrow and proliferation of collagen fiber plate | 3 blue dye 5. Immunoreactivity of type IV
collagen brown staining same as below showed a significant increase in the glomeruli g and tubulointerstitium of HFSCD pigs plate | 5 in
comparison with CD pigs plate | 6  7.Fibronectin was present in the normal mesangium plate I 8 but obviously increased in the expanding
mesangium and epithelial cells of tubules from HFSCD group plate I 7 9. There was no significant expression of type | collagen in HFSCD- and
CD-fed mini-pigs plate I 9 10 .g Original magnification x 400 Bar=1000 pm.
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