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Abstract

Sodium butyrate is a short-chain fatty acid derivative found in foods, such as Parmesan cheese and butter and is produced
by anaerobic bacteria fermentation of dietary fibers in the large intestine. There have been reports that butyrate prevented
obesity, protected insulin sensitivity, and ameliorated dyslipidemia in dietary obese mice. This study investigated the effects
of sodium butyrate on fasting blood glucose level and serum lipid profile in streptozotocin(STZ)-induced diabetic mice. Male
C57BL/6 mice were fed AIN-93G for four weeks prior to intraperitoneal injections with STZ (100 mg/kg body weight).
Diabetic mice had supplements of 5% sodium butyrate for four weeks. The 5% sodium butyrate diet significantly improved
fasting blood glucose level and lipid profile in STZ-induced diabetic mice. Inflammation has been recognized to decrease
beta cell insulin secretion and increase insulin resistance. Circulating cytokines can directly affect beta cell function, leading
to secretory dysfunction and increased apoptosis. Thus, anti-inflammatory therapies represented a potential approach for the
therapy of diabetes and its complications. In this animal study, the 5% sodium butyrate supplementation also inhibited
inflammatory cytokine production in STZ-induced diabetic mice. These results suggested that sodium butyrate can be a
potential candidate for the prevention of diabetes and its complications.
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Table 1. Effect of diets added with 5% sodium butyrate
on diet intake in STZ-induced mouse

Diet Intake (g/day)
Week STZ-5% sodium

0.05 M citrate STZ-V butyrate

1 4.0+02"" 4.240.2° 4.440.2°

2 4.0+0.2° 4.520.2° 4.3+0.2°

3 5.4+0.2° 5.8+0.1° 5.0+£0.2°

4 4.7£0.2° 6.7£0.2° 4.940.4°
Total average 4.5+0.1° 4.8+0.3" 4.5+0.2°

Values are mean + standard error (n=10)
Different alphabets in each values show statistically significant diffe-
rence (p<0.05) by Duncan’s multiple range test
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Fig. 1. Effect of diets added with 5% sodium butyrate
on weight in STZ-induced mice. The (A) is structure of
sodium butyrate. Results are shown as mean + S.D. of five
different experiments (B).
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Fig. 2. Effect of diets added with 5% sodium butyrate on organ weight in STZ-induced mice. Results are shown as mean
+ S.D. of five different experiments (B). Results are shown as mean + S.D. of five different experiments (B). V is vehicle,
STZ-V is streptozotocin vehicle. *p<0.05 compared to STZ-V, **p<0.01 compared to STZ-V.
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Fig. 3. Effect of diets added with 5% sodium butyrate on total cholesterol (A), HDL cholesterol (B), LDL cholesterol
(C), triglyceride (D), blood glucose (E), free fatty acid (F), ketone body level (G) in STZ-induced mice. Results are shown
as mean = S.D. of five different experiments (B). Results are shown as mean = S.D. of five different experiments (B).
V is vehicle, STZ-V is streptozotocin vehicle. *p<0.05 compared to STZ-V, **p<0.01 compared to STZ-V.
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Fig. 4. Effect of diets added with 5% sodium butyrate on inflammatory cytokine of serum in STZ-induced mice. Cytokine
levels in the media were measured with ELISA assay kit according to the manufacturer's instructions. Values were calculated
based on a standard curve constructed for the assay. Results are shown as mean + S.D. of five different experiments (A-B).
V is vehicle, STZ-V is streptozotocin vehicle. *p<0.05 compared to STZ-V. TNF-a level was evaluated by western blot
analysis as described in the methods. Equal loading of protein was confirmed by stripping the immunoblot and reprobing
it for [ -actin protein. The immunoblots shown here are representative of 3 independent experiments (C)
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