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The Mechanism of Dietary Soy Protein Regulation of Liver Lipid Concentration

Asako TAKENAKA

School of Agriculture, Meiji University, Kawasaki 214-8571

ABSTRACT

Elects of dietary soy protein isolate on hepatic fatty acid synthesis and on insulin
secretion were investigated. Male Wistar rats of 4 wk old were divided into two
groups and fed diets containing 20% casein (CAS) or soy protein isolate (SPI). After
two weeks, rats of each experimental group were sacrificed at three different
feeding conditions (fasted for 16 hours, refed for 2 h or 24 h after 16 h fasting).
Hepatic mRNA content of fatty acid synthase and acetyl-CoA carboxylase were
lower in SPI fed rats of fasted and 24 h refed groups. As for transcription factors
related to fatty acid synthesis, SRESBP-1c mRNA content was lower in SPI fed
rats of 2 h refed group. In order to elucidate the mechanism to reduce SREBP-
1c mRNA level, elect of SPI feeding on insulin secretion was investigated. Male
Wistar rats of 4 wk old were fed CAS or SPI diet for 14 d (9:00-17:00). On the day
3, 7 and 13 of the experiment, plasma samples were taken at 9:00, 10:00, 11:00 and
17:00 to measure insulin and glucose concentrations. The increase of plasma insulin
concentration after feeding was observed in rats fed CAS diet but was suppressed
in rats fed SPI diet for 3 d or more. These results demonstrate that even three
days feeding of SPI diet suppressed insulin secretion dramatically and that this may
also suppress SREBP-1 synthesis and contribute to reduction fatty acid synthesis in
liver. Soy Protein Research, Japan 12 115-119, 2009.
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Table 1. Lipid concentration in feces and liver of rats fed casein (CAS) or soy protein isolate (SPI) dietd

Fasted Fed (2 h) Fed (24 h)
CAS SPI CAS SPI CAS SPI

feces

bile acid (u mol/g dry feces) 196+ 007 776+ 1.03* 282+ 050 7.85+ 0.71* 342+ 079 6.78+ 0.97*
liver

triglyceride (mg/g liver) 250+ 34 7.15+ 067* 275+ 2.7 6.42+ 0.57* 152+ 3.0 6.73+ 1.50*
phospholipid (mg/g liver) 14.0+ 02 157+ 0.3 148+ 0.9 143+ 0.7 125+ 15 114+ 15
total cholesterol (mg/g liver) 336+ 017 239+ 002 337+ 028 227+ 005 170+ 017 146+ 0.20

Vales are means+ SEM.
* significantly dilerent from CAS group of the same feeding condition.
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Fig. 1. ECect of dietary soy protein isolate (SPI) on fatty acid synthase (FAS), acetyl-CoA carboxylase (ACC),
sterol regulatory element-binding protein (SREBP) -1c and carbohydrate response element binding
protein (ChREBP) mRNA contents. Male Wistar rats of 4 wk old were fed diet containing casein (CAS)
or SPI for 14 days, and sacrificed at three feeding conditions (fasted for 16 hrs, refed for 2 hr or 24 hr
after 16 hrs feeding). Total RNA was prepared from each rat, and mRNA contents were estimated by
RT-PCR. Values are meanst SEM, and expressed as relative value to the CAS group of each feeding
condition.
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Fig. 2. ECect of dietary soy protein isolate (SPI) on insulin secretion. Male Wistar rats of 4 wk old were fed diet
containing casein (CAS) or SPI from 9:00 to 17:00. Plasma insulin concentration at 9:00, 10:00, 11.00, 17:00
were measured on day 3 and day 7 of the experiment. Values are means+ SEM.
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