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A comparative study of high-fat diet and calorie restrict diet from adulthood on
body composition, metabolic profile, morphology and secretary status of islet f/a
cells during aging in rats

SUN Qiangian, WANG Shuang , WANG Lingxiao
(Department of Geriatrics, West China Hospital, Sichuan University, Chengdu 610041, China)

Abstract Objective To observe the changes of body composition, metabolic profile, and morphology and secretary status
of islet B/a cells with high-fat diet (HFD, calorie is 5.86kcal/kg) and calorie restrict diet (CRD, calorie is 1.6kcal/kg) from
middle adulthood to later adulthood. Methods A total of 45 male SD rats, 14 to 16 months of age were randomly divided
into normal diet (ND), HFD and CRD groups. At 0(14—16 months), 8(16—18 months), 16(18—20 months) weeks, body weight
(BW), visceral fat, body fat ratio were measured as body composition; blood was collected to detect triglyceride and
cholesterol as lipid profile, as well as free fatty acid (FFA), fasting blood glucose and insulin. HOMA-IR, HOMA-B and ISI
were calculated according to the levels of fasting glucose and insulin. The secretary status of insulin and glucagon in islet were
In adult rats, BW, visceral fat, body fat
ratio, lipid profile, FFA, fasting glucose and insulin were increased with aging, meanwhile HOMA-IR increased while

assessed by immunohistochemistry, and the area of a/p-cell was measured. Results

HOMA-B and ISI were decreased (P 0.05), and the areas and levels of insulin and glucagon within islet had no significant
change. In HFD group, BW, visceral fat, body fat ratio, triglyceride, FFA, fasting glucose and insulin were significantly
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increased during the 16 weeks, HOMA-IR was increased while ISI decreased, and levels of insulin and glucagon within islet
were dramatically increased(P 0.05). In CRD group, BW, visceral fat, body fat ratio, triglyceride, FFA, fasting glucose,
insulin and HOMA-IR were all decreased, while HOMA-f and ISI were increased, and levels of insulin and glucagon within

islet were dramatically decreased(P 0.05). Conclusion The age-related changes of increased insulin resistance, decreased
insulin sensitivity were deteriorated by HFD, and improved by CRD. FFA was the earliest and most common impact factor in

both HFD and CRD. As insulin levels in both serum and islet were increased in HFD group at 8 weeks, islet glucagon levels
was decreased significantly at the same time in CRD group, B cell was the targeted cells by HFD whereas a cells by CRD.

Key words  high-fat-diet; caloric restricted diet; fasting blood glucose; free fatty acid; insulin; glucagon; insulin resistance index
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Table 1 Effect of HFD or CDR on body composition of rats (n=5, Xxxs)
(2 (2
0 (14~16 ) ND 520.00218.03 15.6720.93 3.05240.28
HFD 515.00426.46 15.74=%1.69 3.0240.22
CRD 513.33+18.28 15.57%2.70 3.0240.43
8 (16~18 ) ND 525.00213.23 15.9841.83 3.0420.28
HFD 542.67428.22 25.122410.00" 4584157
CRD 490.002=10.00" 14.98+1.78 3.0640.40
16  (18~20 ) ND 531.67227.54 16.7941.68 3.17240.43
HFD 566.67328.87" 33.6344.20"% 5.97+1.01"*
CRD 466.67415.27" 11.6741.68" 2.4940.33
: CRD: ; HFD: ; ND: 0 ,'P 0.05; 16 ND (P 0.05, %P 0.01;

16 HFD , P 0.01
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Table 2 Effect of HFD or CDR on level of FFA, TG, TC in adult SD rats (n=5, mmol/L, X%s)
FFA TG TC
0 (14~16 ) ND 367.33%7.51 1.0320.20 1.8720.08
HFD 370.6749.71 0.920.04 1.87%0.12
CRD 367.3328.62 0.9220.12 1.8720.04
8 (16~18 ) ND 372.33+6.81 0.920.11 1.9320.10
HFD 437.3329.37" 1.060.09 1.9420.13
CRD 315.67%10.50" 0.84=0.07 1.7620.13"
16 (18~20 ) ND 405.00£7.09 1.25%0.15 2.0420.13
HFD 712.33%16.17"" 1.9120.09" 2.1420.06
CRD 253.67%6.03" 0.68=0.09"" 1.63%0.07""
: CRD: ; HFD: ; ND: ; FFA: ; TG: ; TC: 0 s
P 0.05,”P 001; 16 ND ;P 0.05; 16 HFD , P 0.05
%3 HFD I CRD M ARZTIEMIE, MEKRSEHE, RESZHHIEL. HOMA-IR F1 HOMA-§ &I
Table 3  Effect of HFD or CRD on FBG, serum insulin, ISI, HOMA-IR, HOMA-B in adult SD rats (n=5, x+s)
(mmol/L) (mIU/L) ISI HOMA-IR HOMA-3
ow(14~16 ) ND 5.40%0.26 19.9321.53 0.00920.001 4.79%0.59 211.26%17.07
HFD 5.430.21 20.58+1.26 0.009=£0.001 4.980.46 213.84214.69
CRD 5.4320.32 20.241.54 0.009=£0.001 4.90%0.67 211.40+19.44
8W(16~18 ) ND 5.63%0.15 22.53+1.47 0.008=0.001 5.640.42 211.80=17.22
HFD 5.9340.41 24.70+1.85" 0.00740.001" 6.53%0.92" 205.5324.39
CRD 5.13%0.21 17.6520.75 0.011220.001 4.0320.33 217.88221.15
16W(18~20 ) ND 5.8740.25 23.8420.77 0.008=£0.001 6.2240.37 202.9524-22.24
HFD 6.47240.29" 29.28+1.06" 0.0050.000"* 8.424+0.68"" 198.15+11.89
CRD 4.87+0.15" 16.1120.59"" 0.01320.001""* 3.49240.23" 237.132%19.35"
: CRD: , HFD: , ND: ; ISI: 0 ,"P 0.05,"P 0.01; 16

ND LfP 0 0.05; 16 HFD ,°P 0.05



hiEZELRBEHRARIE 2012F 95288 F 1135 98] Chin J Mult Organ Dis Elderly, Vol.11, No.9, Sep 28,2012 - 657 -

1 REHLLFIEN HFD/CRD X & B RS MHE R K EMRI(DAB ><400)
Figure 1 The immunohistochemical result of insulin and glucagon
A: ; B:
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Table 4 Effect of HFD or CRD on the expression of insulin, glucagon and area of insulin or glucagon positive stain in islet cells  (n=5, X *s)

(mIU/L) p (nm?) (OD) o (nm?)
owW(14~16 ) ND 49.3026.67 64543410877 33.234+6.82 11435241408
HFD 47.904.47 647347655 33.8429.56 113841548
CRD 48.862.53 6482249335 34.07210.94 114654834
SW(16~18 ) ND 47.8626.50 630966842 36.21210.09 115421814
HFD 61.5729.05" 674785297 53.516.16 1242244197
CRD 33.3726.11 607285890 19.425.32° 1063221673
16W(18~20 ) ND 46.0726.40 6107326286 37.30+5.11 1202343723
HFD 79.8344.49 696943900 77.78%5.63"* 1288243710
CRD 26.9946.50"* 5947543694 14.194.20"% 99833309
: CRD: ; HFD: ; ND: ; 0 ,"P0.05,”P 0.01; 16 ND P 0.05;
16 HFD ,%P 0.05
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