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Effect of Soy Protein on Hepatic Autophagy
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Faculty of Agriculture, Niigata University, Niigata 950-2181

ABSTRACT

The possibility that soy protein may have a specific effect on hepatic protein turnover, especially
autophagic proteolysis, was investigated. Wistar strain male rats weighing about 200 g were
meal-fed with a 20% casein or soy protein diet from 1000 h to 1800 h for 2 to 3 weeks. One day
after last meal, the liver was perfused to measure i vivo proteolytic rates, or separated into
hepatocytes to measure # vitro proteolytic rates and their responses to amino acids and
glucagon. The in vivo proteolysis, which was measured from valine release for initial 15 min
perfusion, was 20% lower in a soy protein group than a casein group. Since the liver weight
was not different between the two groups, protein synthesis, an another part of protein turnover,
must also have been lower in the soy protein group, which strongly suggests a lower protein
turnover with this protein. In the isolated hepatocytes, there were no differences in proteolytic
responsiveness to amino acids between the two groups, but the rsponsiveness to glucagon was
more sensitive with soy protein. Measurement of amino acid patterns in the portal blood proved
that the effect of soy protein was not due to a direct effect of amino acid composition of the diet.
It is concluded for the first time that hepatic autophagy can be controlled by dietary protein.
Soy Protein Research, Japan 3, 95-99, 2000.
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Fig. 1. Validation of valine release as an index of hepatic
proteolysis. (A) Net valine release from rat liver
during cyclic perfusion. The liver was cyclically
perfused without (@) and with regulatory amino
acids (Reg AA, []) at 4X level. (B) Valine release
from isolated hepatocytes. By taking samples at 7
and 17 min after addition of cycloheximide (20 gM),
the valine release rate represents the proteolytic
rate.
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Fig. 2. Hepatic proteolysis of rats fed a casein and soy
protein diet. (A) In vivo proteolytic rates from
initial 15min perfusion in the presence of
cycloheximide as described in Fig. 1A. (B) In vitro
proteolytic rates from isolated hepatocytes as
described in Fig. 1B. Differences between the rates
at 0X and 10X Reg AA represent autophagic
proteolysis. “P<0.05 vs casein.
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Fig. 3. Effect of Reg AA and glucagon on proteolysis in
isolated hepatocytes obtained from rats fed a
casein (A) and soy protein (B) diet. T P<<0.05 vs
0X control, *P<0.05 vs glucagon (—).
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Table 1. Proteolytic responsiveness to regulatory amino
acids in the isolated hepatocytes: Comparison
between casein and soy protein in the diet.

Reg AA Casein Soy protein
(%) (%)
0x 100 100
4X 425 £+ 2.0* 55.8 &+ 3.5*%
10X 34.6 £ 15% 36.2 &= 85*

Data were presented as a percentage of 0X control value.
See Fig. 3. *P< 0.05 vs 0X control.

Table 2. Proteolytic responsiveness to glucagon in the
isolated hepatocytes: Comparison between
casein and soy protein in the diet.

Reg AA Casein Soy protein
(%) (%)
0X +105+73 +74+61
4x + 294 + 6.2* + 37.3 &£ 5.4**
10X +21.0 £ 59  + 687 & 9.2%%

Data were presented as a percent stimulation of
proteolysis by glucagon at indicated levels of RegAA. See
Fig. 3. *P<0.05 vs glucagon(—). #P<0.05 vs a casein
diet.
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Fig. 4. (A) Amino acid composition of casein (<) and
soy protein (). Data were cited from Standard
Tables of Food Composition in Japan, 4th ed.
(1982), and expressed on molar hasis. (B) Plasma
amino acid pattern of portal vein from rats fed a
casein () and a soy protein (H) diets. Blood
was withdrawn at the time of perfusion or cell
isolation, about 18 h after the removal of last meal.
"P<0.05 vs casein.

KEABERE Vol 3(2000)



RS ARKEAREOEGNO TRD O NIz,
4,

1)

BIZRATIE, FFoREREEL ZERT 50 A

£

FENERL VL LAMETH D Z EHPEMENTE
TWw59. &%, ZO5HO L) FElLREIEIn5.

#

KT AEEDIED - A VB, B — N7 7 VU ALES R IR TR BB E
WeE L7, Wistar BT v & (9200g) & 20% W EA Y ELEKRTAHEET2 ~3HMI -
VT A=A FHIEL, B Ak, FREVE L HEERRIRE C A B HS R T S B,
OV TR B ISANE % T T BIIATE R 15 50 Val Jtil X 0 A3 5 N7z in vivo 72 ABEST

R R AREETI YA VREL DK 20%1E» o 2.

COBITERICIIEEEN P o7

SR, FAEEAREDKEAREE TRV IR, BERBEEZESRNC & HURE
X7, B TIET I EIC L A AHESMRONEERIIERICL 2 BWE ad o205, FNV

BT AR EREIRTE - ALERED T IHEILE P72

FIpRILAT T 3/ EEEEORZE LY,

TNLDKRELALEDHEEFOT I BEBROBVICE ZEEN LR T eV EEm St
DLl by, SBOREMESCAEAREEEI A — 77 V- 3ERTAHEIC LV RREZT S

Z PO TRENT.

X

Mortimore GE, Miotto G, Venerando R and Kadowaki
M (1996) : Autophagy. In : Biology of the Lysosome.
(Subcellular  Biochemistry Vol. 27) Lloyd JB and
Mason RW, eds., Plenum Press, New York, pp. 93-135.
Hutson NJ, Lloyd CE and Mortimore GE (1982) :
Degradation of intra- and extrahepatic protein by
Differential
responses to starvation. Proc Natl Acad Sci USA 79,
1737-1741.

Niioka S, Goto M, Ishibashi T and Kadowaki M
(1998) : Identification of autolysosomes directly

livers of normal and diabetic mice :

associated with proteolysis on the density gradients
in isolated rat hepatocytes. / Biochem, 124, 1086-
1093.

KEABERE Vol 3(2000)

Ly

4)

Deutz NEP, Bruins M] and Soeters PB (1998) :
Infusion of soy and casein protein meals affects
interorgan amino acid metabolism and urea kinetics
differently in pigs. J Nutr, 128, 2435-2445.
Mortimore GE, Pés6 AR, Kadowaki M and Wert JJ Jr.
(1987) : Multiphasic control of hepatic protein
degradation by regulatory amino acids. General
features and hormonal modulation. J Biol Chem, 262,
16322-16327.

Waterlow JC (1995) : Whole-body protein turnover
in humans -past, present, and future. Annu Rev Nutr,
15, 57-92.

99



