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[Abstract] Objective To analysis the effects of glucoxicity and lipotoxicity on the function and apoptosis of
pancreatic -cells. Methods  The levels of circulating glucose and free fat acids (FFAs) were elevated by infusion
dextrose and fat emulsion in high-fat obese rats. The insulin resistance model obese rats were divided into four
gourp: obese group with saline infusion (OB-NS group, n=7), obese group with glucose infusion (OB-GS group,
n=9), obese group with Lipid emulsion infusion (OB-FFA group, n=8), obese group with glucose and lipid
emulsion infusion (OB-FG group, n=9). Five rats fed with general diet were taken as normal group (NC group).
Plasma FFAs and p-hydroxybutyric acid (-HBA) concentrations were determined by an enzymatic colorimetric
method. An intravenous glucose tolerance test (IVGTT) was performed to examine the glucose-stimulated insulin
secretion in vivo and immunohistochemical staining to detect the storage volume of insulin. FFA and B-HBA
concentrations were measured at baseline and post-infusion. The apoptosis of pancreatic g-cell was detected by in
situ end labeling technique (TUNEL). Results  Glucose infusion rate (GIR) of obese rats was significantly lower
than that in NC group ((10. 82=+1.8) mg/(kg * min) vs. (25.21+1.7) mg/(kg * min), P<C0. 05J, confirming
insulin resistance rat model successfully established. The insulin secretion peak load time of OB-FG group rats
delayed, and the serum insulin level was significantly lower than that of NC group and OB-NS group during
IVGTT. The differences were statistically significant (P<C0. 05). Compared with OB-NS and NC groups, storage
volume of insulin of OB-GS group reduced, and B cell apoptosis rate elevated significantly. Conclusion
Glucolipotoxicity could induce ketone overproduction, insulin resistance and defective insulin secretion.
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Table 1 The peripheral insulin sensitivity of OB and NC rats in euglycemic clamp test

G FBG/ SSBG/ FINS/ SSINS/ GIR/
roup n (mmol/L) (mmol/L) (p1U/mL) (x1U/mL) Cmg/ (kg * min)J
NC 5 4.52+0.36 4.9740.28 25.1849.73 61.20413. 34 25.2142.85
OB 5 4.68+0. 29 5.01%+0.33 34.36+12.71* 62.80+26.00 10.82+1.67**

NC: Normal group; OB: Obese group; FBG: Fasting blood-glucose; SSBG: Steady-state plasma glucose; FINS: Basal insulin; SSINS.

Steady-state plasma insulin; GIR: Glucose infusion rate. * P<C0.05, x x P<C0.01, vs. NC group
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Table 2 Body fat indicators of rats in each group

G Body mass/  Subcutaneous Visceral .
Group  n / / Body fat ratio
g fat/g fat/g
NC 5 402.2435.5 10.0x=2.0 13.5+3.1 0.0540.01
OB 33 493.2452.1 25.24+6.9*  35.14+8.6* 0.1340.02*

NC: Normal control group; OB: Obese group. * P<C0.05, vs. NC
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Table 3 Glucagon, free fatty acids and beta hydroxybutyric acid concentration of obese rats after infusion
G Glucagon/(mmol/L) FFA/(mmol/L) f~-HBA/(mmol/L)

oup

rout " Baseline After infusion Baseline After infusion Baseline After infusion
OB-NS 7 297.8+42.6 290, 4456.2 439.3436.4 337.1423.0 0.2040.05  0.2940.05
OB-GS 9 285.7£11.7 306.15+76. 85 486.1438.7 729.3458.6" % 0.2240.07  0.3140.04
OB-FFA 8 289.2+39.8 596.214235.72" <A 497.5435.2 1159.9469.9* -4 0.2240.06  0.53%0.11*-7
OB-FG 9 215.6+£111.9  435.88+148.95* 4 508.9446.5 1099.6+72.1* -4 0.2140.05 1.2640.34* -4

* P<C0.05, * % P<C0.01, vs. OB-NS group; # P<C0.05., A P<C0.01, vs. baseline
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Fig Immunohistochemical staining of islet rat in obese group and normal control group. X400

A': Normal control group; B: Obese group with saline infusion; C: Obese group with glucose infusion; D: Obese group with lipid emulsion

infusion; E: Obese group with glucose and lipid emulsion infusion; a: Acridine orange staining method; b: Alkaline phosphatase staining

method
F4 BEARBERRERERARUZLERABATE
Table 4 The insulin immunohistochemical staining and apoptosis rate of rats in each group
> OB
Ttem N g =

(n=5) NS (n=7) GS (n=9 FFA (n=8) FG (n=9)
Apoptosis rate/ % 0.75440. 21 1.2840.73 5.69+1. 424 10. 84=F2, 154+ 15. 3842, 944 =«
The average area of p-cell/ 1653 2 8464 1562~ 1905* 1685*~

llng median (range) (648-6 843) (139-12 165) (239-3 498) (125-4 147) (456-3 314)

10D 23 816+326 31 8455724 10 02742694+ 25 635+642* 8 453+ 3274 *

10D: Integral optical density. & P<C0.01, A\ P<C0.05, vs. NC group; * * P<C0.01, * P<C0.05, vs. OB-NS group
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