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ABSTRACT

To investigate the effects of dietary fatty acids and proteins on glucose tolerance, insulin
secretion and insulin receptor gene expression, the Wistar fatty rats (genetically obese, non-
insulin dependent diabetes mellitus) and their lean littermates (8 wk old) were fed a casein or
soybean protein diet containing 9% hydrogenated fat (plus 1% corn oil), 10% corn or fish oil
for 3 wk. In fatty rats fed polyunsaturated fat, the plasma insulin concentrations were signifi-
cantly higher than in those fed hydrogenated fat, particularly in the soybean protein group
(similarly in glucose tolerance test). On the contrary, the insulin contents in pancreas were
lowered in the rats. The insulin receptor mRNA concentrations were significantly higher in rats
fed soyhean protein/hydrogenated fat than in those fed casein, regardless of genotype, whereas
the increment was lowered by dietary polyunsaturated fat. The insulin receptor gene expression
appeared to be suppressed by down regulation due to the high insulin secretion. Thus, dietary
soybean protein may help to reduce the diabetic insulin resistance, but not in the presence of
polyunsaturated fatty acids because of stimulation of insulin secretion. Rep. Soy Protein Res.
Com., Jpn. 17, 98-102, 1996.
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Fig. 1. Plasma glucose and insulin concentrations. Wistar fatty and lean rats of 8 wk
old were fed the casein or soybean protein diets (containing 9% hydrogenated
fat + 19 corn oil, 109 corn or fish oil) for 3 wk and then killed. A and B
show plasma glucose and insulin concentrations, respectively. Open and
hatched bars show data for the casein and soybean protein groups, respective-
ly. Means with different superscript letters are significantly different (P <
0.05). Mean £SD (n=9).
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Fig. 2. Glucose tolerance test. In the oral glucose tolerance test, rats received a 40% glucose solution (3 g / kg) after
being deprived of food for 20 h. The plasma glucose and insulin concentrations of tail vein were followed
after the administration. A, B and C show the plasma glucose concentrations in rats fed hydrogenated fat,
corn oil and fish oil, respectively, and D, E and F, the insulin concentrations in the rats, respectively. Solid
and dotted lines show the results for casein and soybean protein groups, respectively. Means with different
superscript letters are significantly different in the glucose concentrations (A, B and C), and in the insulin
concentrations (D, E and F) (P <0.05). Mean + SD (n=9).
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Fig. 3. Insulin concentrations in pancreas. The tissue weights were not significantly
different among the groups. Open and hatched bars show data for the casein
and soybean protein groups, respectively. Means with different superscript
letters are significantly different (P <0.05). Mean®=SD (n=9).
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Fig. 4. Insulin receptor mRNA concentrations in livers. Open and hatched bars show
the mRNA concentrations of insulin receptors for the casein and soybean
protein groups, respectively. Means with different superscript letters are
significantly different (P <0.05). Mean=SD (n=9).

KELABEHRESRE Vol 17(1996)

101



2, WIEENEHETCENE PO TEEDD b
FIZFE CBMRTH o7z, lean TIE, A YA VEOR
EAENS, - ABEOREEIC X 2 E IR o hs, fatty
T KE: ABBER THMASFIE OBRIC L DK
UL, A A AEE SN o7, ZLT,
HMARTFSHBETAH CA VB IV KRE-ABBEET
B<, B/ KELABERTEL2 ., T2b
%, fatty THEA > A Y VfEdS lean & ) FHHICE WD
i, A YAV VERBEOEEZ SNLDD, SR
FIERA/ KE I ABHBRTEVLDIEA Y A Y ¥ 3 ilds
TEINT-DTH B,

£

1 >R 1) % B4 mRNA £

FFA > A1) 25K mRNA 813, BF{LmEREET
iX lean, fatty b T RKELAHEQEBIIZED &
YA YBIZHRTCEREML: (Fig. 4. LaL,
fatty T2 M-RETFRIBEERCTIE T L7z, fatty Ti&
SRR/ RE AHBEROENTA Y XY »
DSWNEL B DDTA A Y > IZ & % down regula-
tion K L B5DTH2ZH, A YAV VERA VA 3%
BIEED, H¥A VR TEREBEHBROBEICEY H
EDEEINLVWDIKREAOEETIREEIC LD
FE XN D DT EBRE,

#

EEEEFEO IBBEER T v b (Wistar fatty rat) KBWTKELAHERIZED 41V R
D SAEREBETRENERT AL ERE L, T hbb, KELABES IIRERRE%E
T 20 HEI>0bENRY, L L, n-3, n-6%ib ¢S MAAEIERE: % FR SR T
BEAVRAYDTEL, 4 VR ) U2REFKERIEIE NI, B EFA YAV ik
% down regulation i X DHIEI SNt F 2 6D, BIESMAREAEROKREI:AHERT
i, A YAV CSWBTLEL 7258, Zhdy TEBERBCH L TED LD KEBT L2D», £72

FREHT & Tz,

X

1) Iritani N, Hosomi H, Fukuda H and Ikeda H
(1995): Polyunsaturated fatty acid regulation
of lipogenic enzyme gene expression in liver
of genetically obese rat. Biochim Biophys
Acta, 1255, 1-8.

102

7
2) Iritani N, Hosomi H, Fukuda H, Tada K and
Tkeda I (1996): Soybean protein suppresses

hepatic lipogenic enzyme gene expression in
Wistar fatty rats. J Nutr, 126, 380-388.

KELABEHREIKE Vol 17(1996)



