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Elects of 3 -Conglycinin on Lipid Metabolism and Glucose Metabolism in Rats
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ABSTRACT

Feeding of 3 -conglycinin, one of the major components of soy protein, has been
reported to decrease body fat mass, and serum and liver triglyceride levels in
rats. Dietary B -conglycinin was also observed to increase serum adiponectin
concentration, which could alJect glucose metabolism as well as lipid metabolism.
In the present study, therefore, we investigated whether feeding 3 -conglycinin
could affect factors influencing glucose metabolism, such as insulin sensitivity.
Male Sprague Dawley rats were fed AIN-93G diets containing 20% protein; either
casein (CAS), or CAS replaced soy protein isolate (SPI) or (3 -conglycinin (CON) at
the proportion of 50% for 1 month. After a 4-week feeding period, we conducted
an insulin tolerance test (ITT). Compared with CAS, SPI and more clearly CON
decreased blood glucose levels 90 min after an intraperitoneal insulin injection (0.75
IU/kg body weight). The results suggested that SPI, especially CON could increase
insulin sensitivity in rats. However, CON feeding allected neither fasting glucose
level nor serum insulin level after the feeding period. Consistent with previous
observations, dietary CON, compared with CAS, decreased white adipose tissue
weights and liver triglyceride level. Therefore, results in the present study suggest
that dietary CON could allect glucose metabolism as well as lipid metabolism in
rats. Soy Protein Research, Japan 16, 48-52, 2013,

Key words : 3 -conglycinin, insulin tolerance test, body fat mass, liver triglyceride,
rats
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Table 1. Effect of dietary B -conglycinin on growth
parameters in rats

Groups
CAS SPI CON
Body weight (g)
Initial 153+ 2 153+ 1 153+ 1
Final 436+ 19 401+ 15 383+ 8
Food intake (g/day) 23.4% 1.0 213+ 09 229+ 0.7

Food eCciency  0.363+ 0.008" 0.350+ 0.011° 0.297+ 0.006"
(g gain/g diet)

Tissue weights (g/100g body weight)

Liver 379+ 017°  321% 006" 330+ 0.11°
CAS, casein; SPI, soy protein isolate; CON,
[ -conglycinin. Values are expressed as meant+ SE of
6 rats. *Values without sharing the same superscript
letter are significantly dillerent at p<0.05.
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Table 2. EQect of dietary 3 -conglycinin on adipose tissue weights in rats
Groups

CAS SPI CON
White adipose tissue (g)
Epididymal 8.09+ 1.19 5.78+ 0.64 5,59+ 0.46
Perirenal 11.32+ 1.66 856+ 0.88 9.38+ 0.54
Mesenteric 7.89+ 1.05° 487+ 0.66° 556+ 0.48%
Interscapular BAT (g) 0.548+ 0.075 0.506+ 0.062 0.680+ 0.141

CAS, casein; SPI, soy protein isolate; CON, 3 -conglycinin; BAT, brown adipose tissue. Values are expressed as
mean+ SE of 6 rats. *Values without sharing the same superscript letter are significantly dilerent at p<0.05.

Table 3. Elect of dietary B -conglycinin on serum triglyceride and adipocytokine levels, and liver triglyceride

level in rats
Groups
CAS SPI CON
Serum
TG (mmol/L) 212+ 0.30 216+ 0.34 215+ 0.28
Free fatty acid (mmol/L) 0.500+ 0.026 0.545+ 0.123 0.559+ 0.019
Adiponectin (ug/mL) 1.24+ 0.14° 1.93+ 0.17* 227+ 027°

Liver TG (mmol/whole liver)

0.430+ 0.073°

0.283+ 0.032° 0.270+ 0.026°

CAS, casein; SPI, soy protein isolate; CON, 3 -conglycinin; TG, triglyceride. Values are expressed as meant SE
of 6 rats. ®Values without sharing the same superscript letter are significantly diderent at p<0.05.

Table 4. Elect of dietary 3 -conglycinin on lipogenic and 3 -oxidation enzyme activities

Groups
CAS SPI CON
(nmol/min/mg protein)

Liver

Cytosolic FAS 242+ 1.2° 139+ 16 116+ 0.9°
Cytosolic ME 737+ 38° 56.3+ 45° 50.7+ 43"
Cytosolic GBPDH 1176+ 8.7° 553+ 8.1° 496+ 49°
Mitochondorial CPT 556+ 0.13 5.76+ 057 595+ 0.32
Brown adipose CPT 332+ 2.6 339+ 1.9 335+ 3.1

CAS, casein; SPI, soy protein isolate; CON, 3 -conglycinin; FAS, fatty acid synthase; ME, malic enzyme;
G6PDH, glucose-6-phosphodehydrogenase; PAP, phosphatidic acid phosphohydrolase; CPT, carnitine-palmitoyl
transferase. Values are expressed as mean+ SE of 6 rats. “Values without sharing the same superscript letter

are significantly diCerent at p<0.05.
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After 4-week feeding period, rats received
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Time (min)

o

obooboooocoNnonobooboonooong 0.75 1U/kg insulin by intraperitoneal injection
doooooooooDoooooooooooooo after a fast (6 hr). Blood glucose was measured
O00000000000o0oooooooooon at the intervals indicated over 3 hr. All the

data are expressed as meant SE of 5 rats. ab:
Values without sharing a common letter are
significantly dilerent at p<0.05.
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Fig. 2. ECect of dietary 3 -conglycinin on serum glucose and insulin levels in rats. All the data are expressed as
meant SE of 6 rats. CAS, casein; SPI, soy protein isolate; CON, 3 -conglycinin, HOMA (homeostatic model
assessment) = insulin (mU/L)/22.5¢" ™ 9cose (M),
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