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Abs t r ac t  

The levels of serum proteins, l ipids and minerals in Japanese and Dutch stu- 
dents measured by  biochemical methods  were compared and their  correlation with 
the nutrit ional status were investigated. The mean values of serum total proteins 
(TP), a lbumin (Alb), globulin (Glb) and albumin/globul in  (A/G) ratio in the Japan- 
ese students (7.8-.0.5, 4.7-.0.3 and 3.2-.0.4g/dl, and 1.5-.0.2, respectively) were similar 
to those of the Dutch students (7.8-.0.5, 4.7-.0.3 and 3.0-.0.3g/dl, and 1.6-.0.2, respec- 
tively). However,  the mean value of TP in males (8.0-.0.5g/dl for the Japanese and 
8.0-.0.4g/dl for the Dutch) was significantly higher  than this in females (7.7-.0.3g/dl 
for the Japanese and 7.5-.0.5g/dl for the Dutch) in the each group (p<0.01) and the 
mean value of Alb of male Dutch students (4.9-.0.2g/dl) was higher  than that in 
females (4.5-.0.3g/dl, p<0.01). No significant differences were found between the 
two groups in serum lipid and mineral  levels. The serum phosphol ip id  (PL) level in 
female Dutch students (217-.37mg/dl) was significantly higher  than that in males 
(188-.25mg/dl, p<0.01), while the serum triglyceride (TG) level in female Japanese 
s tudents  (60-.25mg/dl) was s ignif icant ly lower  than that in males (74-.33mg/dl, 
p<0.05), which agreed wi th  the f requency  dis t r ibut ion patterns of these lipids. 
Comparing the two student  groups of both  countries, there were significant positive 
correlations between TP and Alb (p<0.001 for both groups), TP and Glb (p<0.001 for 
both groups) and Alb and A/G ratio (p<0.001 for the Japanese and p<0.01 for the 
Dutch) in each group. A significant negative correlation between Glb and A/G ratio 
(p<0.001) was also found  in each group. Significant positive correlations were also 
observed between PL and TG (p<0.01 for the Japanese and p<0.05 for the Dutch), PL 
and total cholesterol (TC) (p<0.001 for each group) and TG and TC (p<0.01 for the 
Dutch). The serum PL and TC increased significantly with the serum TP in the 
Japanese students (p<0.01 for PL and TP, p<0.05 for TG and TP) but  not  in the 
Dutch students. The authors concluded that serum protein, l ipid and mineral  pro- 
files be tween the two groups did not differ  much in spite of their different  eating 
patterns. 
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Introduction 

According to epidemiological studies, dietary fat content and 
excess intake of animal foods can influence the levels of serum 
lipids and can cause diseases such as hypertension, cardiovascular 
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diseases and arteriosclerosis? -'~ On the other hand, in Japan, low 
calcium intake has been indicated in the occurrence of osteoporosis 
in elderly people. These findings remind us the importance of food 
intake in maintaining good health. The average daily food con- 
sumption pattern of Japanese differs greatly from that of the 
Dutch? -9~ The consumption of fish and legumes by the Dutch is 
very low (about one-fourth and a half of the Japanese, respectively) 
while the consumption of milk and dairy products, edible fats and 
sugars and sweets by the Dutch is about 3 to 5 times, 3 times and 
2.6 to 3 times more than that by the Japanese, respectively? -9~ 

Recently, blood profiles are used as one of the methods for 
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the evaluation of nutritional status of people. It would be interest- 
ing to investigate whether these food preferences influence blood 

components. Therefore, the authors examined the serum proteins, 
lipids, calcium and inorganic phosphorus components of university 
students in Japan and the Netherlands. The values for the two 
groups were compared and the nutritional status of these young 
adults was evaluated. 

Methods  

Subjects 
Healthy university students (18-23 years old, 58 males and 

45 females in Osaka, Japan; 18-28 years old, 20 males and females 
each in Wageningen, the Netherlands) participated in the present 
study. Blood samples were taken in the early morning after an 
overnight fast. 

Blood components examined 
The items examined were total protein (TP), albumin (Alb), 

globulin (Glb), Alb/Glb (A/G) ratio, phospholipids (PL), triglyc- 
erides (TG), total cholesterol (TC), calcium (Ca), inorganic phos- 
phorus (IP) and Ca/IP ratio. TP, Alb, Ca and IP were measured by 
colorimetric methods (TP, Alb, Ca: Daiichi Chem. Co., Tokyo; IP: 
Wako Pure Chem. Ltd., Osaka, Japan). Serum Glb was calculated 
by subtracting the Alb value from the TP value, and the A/G ratio 
was estimated. PL, TG and TC were analyzed by enzymatic 
methods using clinical chemicals (TG and TC: Daiichi Chem. Co., 
Tokyo; PL: Wako Pure Chem. Ltd., Osaka, Japan). 

Statistical analysis 
Results are expressed as mean :t: SD and were treated by 

Student's t-test. Pearson's correlation coefficients were used to 
examine the relationship between the variables. 

Results 

The mean values of serum protein, lipid, Ca and IP contents 
are summarized in Table 1. The mean values of serum TP, Alb and 
Glb levels of  Japanese students were 7.8_+0.5, 4.7_+0.3 and 
3.2~-0.4g/dl, respectively. These values did not differ significantly 
from those of Dutch students (7.8i,0.5, 4.7:L-0.3 and 3.0-M).3g/dl, 
respectively). Significant differences were observed between 
genders with regard to levels of serum TP (in both groups) and Alb 

(in the Dutch), which were higher in males than in females 
(p<0.01). 

The PL level of female Dutch students was significantly 
higher than that of the males (p<0.01, Table 1), while the TG in 
female Japanese students was significantly lower than that in males 
(p<0.05). The serum lipid levels did not differ significantly 
between the two student groups, but the frequency distribution pat- 
terns of these three lipids for Japanese students differed from those 
for Dutch students (Fig. 1). The percent of female Dutch students 
with over 220mg/dl of PL was much higher than that of Japanese 
or male Dutch students. The frequency distribution patterns of TG 
and TC in each group were similar, respectively. However the 
proportion of TG for the male students in both groups shifted to be 
higher ranges and that of over 190mg/dl of TC tended to be lower 
ranges for male Dutch students. 

No significant statistical differences in serum Ca and IP con- 
centrations were observed between the two student groups and 
genders (Table 1). However, as shown in Fig. 2, the frequency dis- 
tribution pattern of 1P for Japanese was similar to that of Ca for 
Dutch students. The proportion of over 3.5mg/dl of IP was lower for 
Japanese students (about 20%) and that of Ca ranged 9.0-10.2mg/dl 
was higher for Dutch students which constituted of 50% of the total. 

Table 2 shows the correlation coefficients for the serum 
parameters examined. There were significant positive correlations 
between TP and Alb (p<0.001 for both group), TP and Glb 
(p<0.001 for both groups), and Alb and the A/G ratio (p<0.001 for 
the Japanese, p<0.01 for the Dutch). A significant negative relation- 
ship between Glb and the A/G ratio (p<0.001) was observed in both 
groups. However, significant negative correlation between TP and 
the A/G ratio (p<0.001) was only observed in the Japanese group. 

Positive correlations between PL and TC (p<0.001 for both 
groups) and PL and TG (p<0.01 for the Japanese, 19<0.05 for the 
Dutch) were found in both groups while the correlation between 
TG and TC was significant only among the Dutch students 
(p<0.01). Significant positive correlations were found between TP 
and PL (p<0.01) and TP and TG (p<0.05) in the Japanese. 
Moreover,  the signif icant  correlat ions between Ca and TP 
(p<0.05), between Ca and Alb (p<0.05) and between Ca and IP 
(p<0.05) found in the Japanese were not observed in the Dutch stu- 
dents. A positive correlation was also shown between Ca and the 
Ca/IP ratio (p<0.001 for the Japanese, p<0.01 for the Dutch) but a 
negative correlation between IP and the Ca/IP ratio (p<0.001) was 
shown in both groups. 

Table 1 Serum protein, lipid and mineral levels in Japanese and Dutch students ('Mean• 
Japanese students Dutch students 

Total (n---103) Males (n=58) Females (n--45) Total (n=40) Males (n=20) Females (n=20) 
TP (~dl) 7.8• 8.0• 7.7• 7.8• 8.0• 7.5• 
Alb (~dl) 4.7• 4.7• 4.6• 4.7• 4.9• 4.5• 
Glb (~dl) 3.2• 3.3• 3.0• 3.0• 3.1• 3.0• 
MG R ~ o  1.5• 1.5• 1.5• 1.6• 1.6• 1.5• 

PL (mg/dl) 195 • 28 192 • 28 200 • 26 202 • 35 188 • 25** 217 • 37** 
TG (mg/dl) 68 • 30 74 • 33* 60 • 25* 65 • 31 65 • 34 64 • 29 
TC (mg/dl) 196• 192• 201• 187• 178• 195• 

Ca (m~dl) 10.5• 10.6• 10.3• 10.2• 10.4• 10.0• 
(m~dl) 3.2• 3.2• 3.3• 3.5• 3.4• 3.6• 

Ca/IP R ~ o  3.3• 3.4• 3.2• 3.0• 3.1• 2.8• 
Statistical differences between the genders (*p<0.05, **p<0.01). 
Abbreviations: TP, total proteins; Alb, albumin; Glb, globulin, AJG Ratio, albumin/globulin ratio; PL, phospholipids; 
TG, triglycerides; TC, total cholesterol; Ca, calcium; IP, inorganic phosphorus; Ca/IP Ratio, calcium/inorganic phosphorus ratio. 
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Fig. 1 Frequency distribution patterns of serum Fig. 2 
phospholipids (upper), triglycerides (middle) 
and total cholesterol (lower) contents of  
Japanese and Dutch students. 

Table 2 Correlation between various parameters examined. 

Frequency distribution patterns of serum 
inorganic phosphorus (upper) and Calcium 
(lower) contents of Japanese and Dutch stu- 
dents. 

TP Alb GIb A/G Ratio PL TG TC Ca IP Ca/IP Ratio 
TP 0.499*** 0.798*** -0.482*** 0.270** 0.208* 0.165 0.200* 0.040 0.118 
Alb 0.759*** -0 .153 0.501"** 0.305** 0.179 0.259** 0.233* -0.062 0.151 
Gib 0.746*** 0.132 -0.912"** 0.085 0.106 0.001 0.133 0.087 0.018 
A/G Ratio -0.222 0.459** -0.807*** 0.056 0.002 0.116 -0.047 -0.104 0.047 
PL -0.159 -0.297 0.061 -0.262 0.273** 0.804*** 0.150 0.020 0.105 
TG -0.084 -0.114 -0.011 -0.061 0.397* 0.170 0.200* 0.010 0.150 
TC -0.021 -0.118 0.089 -0 .178 0.902*** 0.430** 0.089 -0.025 0.273** 
Ca 0.182 0.265 0.007 0.162 -0.184 -0.085 -0.246 -0.213" 0.788*** 
IP 0.085 0.004 0.125 -0.139 0.143 0.034 0.165 -0.009 -0.760*** 
Ca/IP Ratio 0.028 0.159 -0.120 0.239 -0.184 -0.085 -0.238 0.554** -0.810"** 
Upper right, Japanese (n=103); lower left, Dutch students (n=40). 
*p<0.05, **p<0.01, ***p<0.001 
Abbreviations: see Table 1. 

Discuss ion  

The mean values of various parameters examined in Japan- 
ese and Dutch students except for a few results, were similar and 
mostly within normal ranges. The levels of serum TP (in both 
groups) and Alb (in the Dutch) were higher in males than in 
females (p<0.01) while the PL level of female Dutch students was 
significantly higher than that of the males (p<0.01). Moreover, the 
TG in female Japanese students was lower than that of the males 
(p<0.01). These differences could not be explained clearly because 
there was no data of actual food intakes for the two groups. There- 
fore in the light of food intake the authors need to utilize results 
reported by other researchers? -9~ 

Serum TP and Alb levels suggested that whether the subjects 
have consumed enough food for their nutritional requirements. 
Recently, it has been pointed out that the fatty acid composition of 

lipids contained in food is as important as their contents '~ and 
that not only the quantity but also the quality of dietary proteins 
and fats affect the metabolic process. '4, '~ Serum lipid levels 

change with aging, obesity, dietary factors and the physiological 
status of the peopleJ 6' m Aubert et al reported that the serum PL 

content was higher in obese mice than in normal ones. '~ Energy and 

carbohydrate intakes are related to the serum TG concentration. 
The proportion of energy intake from cereals (which contain much 
carbohydrate) among the Japanese (about 1200kcal/persordday) 
was higher than that of the Dutch (620kcal/person/day)? "9~ Dietary 
assessment of the Dutch revealed that 40.5% of their total energy 
intake was derived from fat, while it was 25.5% among the Japan- 
ese. 5-9.~6~ However, the authors found that young females in Japan 
tend to restrict the intake of carbohydrate in order to control their 
body weight (unpublished data). Although it was not clear whether 
the PL level of female Dutch students was significantly higher 
among the subjects in this study, the low levels of TG of female 
Japanese students might reflect such eating patterns. The signifi- 

cant positive correlation between PL and TC (p<0.001) agrees with 
the finding of another report.~9~ 

The rate of Ca absorption in the intestine differs greatly with 

food ~~ and the amounts of Ca contained in food items (the 
bioavailabilities of Ca in milk, small fish and vegetables are about 
50, 39 and 24%, respectively). An increase of the amount of 
potein intake increases the demand of Ca. TM However, the serum 
Ca level does not elevate markedly even in the case of its higher 
bioavailability. TM Another factor needed to be considered is the 
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dietary Ca/IP ratio which is related to the bioavailability of Ca. TM 

Akimoto et al showed that in rats, excess phosphorus in the diet 
resulted in a decrease of food intake, which led to lower Ca intake 
and a decrease in serum Ca content. 25) Although the amounts of 

protein intake did not differ between the Netherlands and Japan, 
the Dutch consume more meat, milk and dairy products than the 
Japanese. ~-9) The average Ca intake of the Japanse from food is 
539mg/person/day 5) while that of the Dutch is 1121_+_382mg/person/ 

day?~ The dietary Ca/IP ratio was 0.8 for the Dutch and 0.4 for the 
Japanese as calculated from recent reports of food intake) -9) 

All of these findings suggest the important role of eating pat- 
terns, such as excessive or "appropriate" food intakes. Differences 

in food intake patterns between people in two countries may affect 
their physiological metabolic processes and lead to differences of 

frequency distribution patterns of lipids and minerals, even though 

the mean values of each parameter examined may not differ signifi- 
cantly. Therefore, such physiological metabolic status may also 
explain the correlation of TP or Alb with PL, TG, TC or Ca. 
Food intake surveys and additional experimental studies in both 
counties need to be performed in order to elucidate the relationship 
between eating patterns and physiological status. 
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