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Table 1 Composition of Basal Diet

Ingredient g/100g diet
Protein 25.0
Corn starch 43.8
Sucrose 20.0
Corn oil 5.0
Mineral mixture* 5.0
Vitamin mixture* 1.0
Choline-Cl 0.2

* A.E. Harper (1959).
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Table 2 Growth, Food Consumption and Plasma Lipid Levels in Rats Fed Experimental Diets

Plasm lipid concentration (mg/dl)

- Body Wt. Food S ~
et gain intak ;

(g714d) (g/idd) Total CHOL HDL—CHOL NI g PL
Casein 74+1* 180%5°  96.3%2.6°  51.8+1.5° 44.61.9° 204+22°¢ 2076
Lactalbumin 671"  168+2°  71.2=1.4°  33.7+1.0° 37.5+1.7° 306=40° 1957
Sardine protein 7720 179%2°  96.0%3.2°  49.3%4.1°°  46.7+3.1° 255%20°° 223447
Wheat gluten T4E1* 180£2°  63.3%3.1°  33.2+2.0¢ 30.141.8° 238+20°" 18246°
Soy protein 73420 198%3"  50.4%1.3¢  32.7+0.7° 26.8%0.8° 131£10°  156+2¢
Soy protein+0.34%Met  76%1*  184+2°  79.6+3.8"  43.2%2.1 36.4+1.8° 179+12°¢ 189+5¢

Values are mean®=SEM for 7
different at p<0.05.

rats; values in a column not sharing the same superscript letter are significantly
CHOL, cholesterol; TG, triglyceride; PL, phospholipid.
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Table 3 Effects of Dietary Protein Source on Hepatic S-Adenosylmethionine Level and Microsomal

Phospholipid Composition in Rats

Met Hepatic PL composition
Diet content SAM of liver microsome (%) PC/PE
in diets level = ratio
(%) (nmol/g) PG PE
Casein 0.64 110.3+ 9.0% 63.2£0.9* 18.7%0.3¢ 3.38£0.09*
Lactalbumin 0.41 55.5%+ 1.4° 58.5%0.4¢ 26.9+0.3* 2.18+0.03¢
Sardine protein 0.70 1102+ 7.3" 63.8%0.5° 21.1%0.5" 3.03£0.08°
Wheat gluten 0.38 45.8% 5.9 55.6%£0.7¢ 27.7%0.5% 2.01%0.05°
Soy protein 0.30 67.8%= 9.0° 56.0+1.0¢ 26.8%0.6° 2.10+0.07¢
Soy protein+0.34% Met 0.64 100.5+14.1°* 61.2+0.5° 22.2+0.5° 2.77%0.08¢

Values are mean=SEM; values in a column not sharing the same superscript letter are signif icantly

different at p<0.05.

SAM, S-adenosylmethionine; PC, phosphatidylcholine; PE, phosphatidylethanolamine.

TO—LEETEEL5 S VHRHTRRAT7
7Fyaal)y (PC) DBEIE T T 20T,
KA77FYNITE /) —NT 2> (PE) ¥k
ALz, -7, BOWEEZREOT28HEL
T {HwsNn2 PC/PELLIET L, ZOf
D) VRREICOVTIIKRELELIER s i r o
7o —77, ML OGO 2 7ay —aBL 0
1f14#® PC/PEHICDWTHNTAS &, Fig.1iZ

7F & 912 PC/PE M3 &hias (2 72 0 [ e fill
ERB DD, HEACABLERE Y 0 HE
BOMTHELZESRONZ DO A TH -
oo SO EDS, REEY 257 HOREICBE
CIEELTY VIREMRAELT 20, @
RDIcBOTEIEICRONATVLE Z 2005
=

Fig. 2 ICAfh D A F4 = > &4, i SAM

11r
<
% r_l Casein diet
;—'3- 10F m Soy protein diet
T -
% * p<0.01
P U
g
E 3
8
&
8
&
o1
0

Plasma
Liver
Lung

Fi

g.

Muscle
Kidney
Heart
Brain

1 Effect of Dietary Protein Source on PC/PE Ratio of Blood Plasma and

Microsomes of Various Organs in Rats.
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Fig. 2 Relationships between Dietary Methionine Content and Hepatic S-Adenosylmethionine Level (A),
S-Adenosylmethionine Level and PC/PE Ratio in Liver Microsomes (B), and PC/PE Ratio and
Plasma Cholesterol Level (C) in Rats Fed Various Protein Diets.
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Table 4 Effects of Dietary Protein Source on Enzyme Activities and Substrate Levels for
Phosphatidylcholine Biosynthesis in Rats

Enzyme activities in Substrate Substrate
i liver microsomes for PEMT for CPCT
iet resalllvio 5.t
PEMT CPCT SAM PE Choline-P
(pmol/min/mg protein) (nml/g) (nmol/mg protein) (umol/g)
Casein 118+4° 618+30* 118+3* 84£2° 1.27%0.07°
Soy Protein 17942 438%+16° 722> 135+32 1.35+0.06*

Values are mean*SEM; values in a column not sharing the same superscript letter are significantly

different at p <0.05.

PEMT, PE N-methyltransferase; CPCT, CTP: cholinephosphate cytidylyltransferase.
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Table 5 Effects of Caffeine on Urinary Ca, Femur Weight and Femur Breaking Force in
Rats Fed Diets Containing Various Dietary Proteins

Diet Urinary Ca Femur Wt. Breaking fo:;ce of

(mg/3d) (mg) femur (X 10°dyn)
Casein 2.78+0.23¢ 442+£12° 14.3+0.4*
Sardine protein 2.04%0.28° 456+ 6 14.8%+0.6"
Wheat gluten 4.20%+0.92¢ 47+ 8 14.6+0.5*
Soy protein 3.03%+0.47¢¢ 437+ 9* 14.1+0.4*
Casein+0.3% Caffeine 7.94£0.77°¢ 375 7 11.0%0.1¢
Sardine protein+0.3% Caffeine 6.45+0.50¢ 381+ 8 12.5+0.4°
Wheat gluten+0.3% Caffeine 12.13%0.63* 400+ 8 12.8%0.3"
Soy protein+0.3% Caffeine 9.30%0.63° 387+ 5° 12.7%0.4°

Values are mean=SEM for 6 rats; values in a column not sharing the same superscript letter

are significantly different at p<0.05.
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Mechanisms by which Animal and Plant Proteins Elicit Differences

in their Nutritional and Physiological Effects

Kimio Sugiyama (Faculty of Agriculture, Shizuoka University)

The effects of dietary proteins of animal and plant origins on the plasma cholesterol
level and on the urinary excretion of calcium were investigated with rats in order to
obtain insights into the mechanisms by which different dietary proteins elicit their
differential effects.

It was confirmed that the plasma cholesterol level is influenced by the methionine
content of dietary proteins irrespective of animal and plant origins. The plasma
cholesterol level was significantly correlated to the level of hepatic S-adenosylmethionine
(SAM) and the ratio of phosphatidylcholine (PC)/phosphatidylethanolamine (PE) of liver
microsomes in rats fed different dietary proteins. Methionine supplementation of soy
protein diet could modify above parameters toward those observed in rats fed casein or
sardine protein. From the results obtained, it was strongly suggested that the methionine
content of dietary proteins affects the phospholipid composition of liver microsomes
through the alteration of hepatic SAM level, and thereby affect the plasma cholesterol
level probably through the influence on the assembly and secretion of lipoproteins from
the liver.

The urinary loss of calcium is considered to be induce osteoporosis. Caffeine is
kn own to increase the urinary calcium excretion. The urinary excretion of calcium was
also influenced by the kind of dietary proteins. In contrast to the effect on plasma
cholesterol level, plant proteins such as wheat gluten and soy protein did not depress the
urinary excretion of calcium, but rather enhanced the calcium excretion. The mechanism

is, however, remained to the further elucidated.



