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Does exercise training improve the exocrine pancreas of Zucker Fatty rats?
MINATO, Kumiko, SHIROYA, Yoko, KITAMURA Hiromi
Wayo Women’ s University

Aim

The purpose of the present study was to investigate whether exercise training improved the
exocrine pancreas of Zucker Fatty rats.
Methods

Male Zucker Lean rats (age, 6 weeks) were used as control (LC; n=7). Male Zucker Fatty rats
(age, 6 weeks) were divided into a Fatty—Obese (FO; n=7), a Fatty-Diet Restriction (FDR; n=8),
and a Fatty-Training (FT; n=8) groups. The LC and the FO rats had free access to food, the FDR and
the FT rats had food intake restricted to 70% and 74% of the FO group level, respectively. Final
body weight was matched between the FDR and the FT groups. The FT rats were exercised voluntarily
on the wheel ergometer with a load of 30% of their body weight every day. After 6 weeks, the pancreas
were excised and weighed. Protein content and amylase activity in pancreatic tissue were measured
Pancreatic tissues were prepared for transmission electron microscopy and microscopy.
Results & Discussion

Body weight in the LC group was significantly lower than in the Fatty groups. Body weight in
the FO group was greater than in the FDR and the FT groups. Serum glucose and insulin concentrations
in the FO groups were higher than in the LC and the FT groups. Serum insulin in the FDR group was
lower than in the FO group, but glucose was not. Serum triglyceride and total cholesterol
concentrations in the FO and the FDR groups were higher than in the LC and the FT groups. Pancreatic
protein content in the FO and the FDR groups was lower than in the LC and the FT groups. Pancreatic
amylase activity in the FO and FDR groups was lower than in the LC and the FT groups. CCK resistance
of acinar cells in Zucker FO rats could be suppressed by exercise training
Conclusion

Exercise training might be effective to improve the exocrine pancreas in Zucker Fatty rats by

enhanced CCK sensitivity of pancreatic acinar cells with exercise training
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Fig. 1 Changes in body weight during experimental period.
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Table 1  Body weight, food intake, running distance, and tissue weights in the 4 groups.

Fatty-

Lean Control Fatty-Obese Diet Restriction Fatty-Training ANOVA
(n=7) (n=T7) (n=8) (n=8)
Body weight (g) 289.9=+8.2 454. 4423 1° 330.3+9.7*° 335.9+8. 7%P p<0. 05
Food intake a ab ab.c
(g/day) 21.2+1.0 34.0x2.4 23.7%+0.3 25.2+1.1 p<0. 05
Voluntary
running distance - - - 2526.6+807.0 -
(m/day)
Muscle soleus a a ab.c
Weight (ma/eBW) 0.432+0.045 0.244+0.012 0.238+0.018 0.342+0.060 p<0. 05
Fat pad weight a ab ac
(ma/2BW) 4.4+1.1 15.1%1.5 17.9+1.2 13.7£2.0 p<0. 05
Data are shown as mean =+ SD 4 p<0.05 vs Lean G group

p<0.05 vs Fatty-0B group
p<0.05 vs Fatty-DR group
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Table 2 Serum profile in the 4 groups.

Fatty-
Lean Control Fatty-Obese Diet Fatty-Training ANOVA
(n=7) (n=7) Restriction (n=8)
(n=8)
Insulin (ng/ml) 3.24+2.01 15.12+5.12  8.72+0.66>°  7.30+1.42*° p<0. 05

Glucose (mg/100ml) 158.5+19.5 312.4+75.5°  268.7+39.4*> 241.8+30. 4> p<0. 05

Triglyceride a a b, ¢

(mg/100m) 59.7%+13.8 677.1x220. 1 667.6+372.4° 295.6+58.1 p<0. 05
T-cholesterol a ab ab.c

(mg/100m!) 65. 7+15.2 148.8+33.4 203.6+44.7 111.3+18.5 p<0. 05

a.

p<0.05 vs Lean G group
b p<0.05 vs Fatty-OB group
°: p<0.05 vs Fatty-DR group

Data are shown as mean =+ SD
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Fig. 2 Pancreas weight in the 4 groups.
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Fig. 3 Pancreatic protein content in the 4 groups.
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Fig. 4 Pancreatic amylase activity in the 4 groups.

Fig. 5 Micrographs of pancreatic tissue taken from the rats in the LC (A), FO (B), FDR (C), and
FT (D) groups. Arrows indicate Langerhans islets. (X20)
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Fig. 6 Electron micrograph of acinar cells in the rat pancreas from the LC group.
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