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ABSTRACT Albumin synthesis was calculated in healthy male volunteers consuming diets differing in the relative
contribution of protein from animal or vegetable sources. In one study (Study 1, n 5 4) two isoenergetic and
isonitrogenous diets were consumed for a period of 10 d each. One diet (diet A) was animal protein rich (74%), the
other one (diet V) contained 67% of vegetable protein. Albumin synthesis rate was measured from
L-[2H5]phenylalanine incorporation (43 mg/kg) at the end of each dietary period. Both albumin fractional synthesis
rate (FSR) (5.7 6 0.6 vs. 6.7 6 0.8%/d, P 5 0.04) and absolute synthesis rate (ASR) (123 6 6 vs. 143 6 8 mg z kg21

z d21, P 5 0.05) were reduced after diet V. In a second study (Study 2, n 5 8) a third dietary treatment was added
(Diet VS). This was similar to diet V but supplemented with soy protein (18g/d). The results of study 2 confirmed
that albumin synthesis was reduced after diet V (FSR: 5.9 6 0.3 vs. 6.7 6 0.5%/d, P 5 0.015; ASR: 126 6 7 vs.
146 6 9 mg z kg21 z d21, P 5 0.007), but it also showed that the drop could be prevented by adding supplemental
protein to the predominantly vegetarian diet (Diet VS) (FSR: 6.4 6 0.3%/d, P 5 0.08; ASR: 140 6 7 mg z kg21 z d21,
P 5 0.03). Albumin synthesis appears to be modulated by changes in the proportion of animal vs. vegetable protein
occurring in the diet. The mechanism might be related to differences in digestibility and consequently in net amino
acid availability between diets. J. Nutr. 130: 528–533, 2000.
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Several epidemiological studies indicate that a greater con-
sumption of fruit, vegetables and cereals in the diet is associ-
ated with favorable effects on health. The Mediterranean diet,
which has been recommended as an example of a healthy diet,
being associated with a reduced risk of several diseases such as
coronary heart disease and cancer (Keys et al. 1984, Tavani
and La Vecchia 1995), is mainly plant-based (Ferro-Luzzi and
Branca 1995). However, in many Western societies most of
the protein in the diet is supplied by animal-derived foods
(Young and Pellett 1994), and a greater contribution of plant
food in the diet has been recommended (Committee on Diet
and Health et al. 1989, World Health Organization 1990). It
is therefore important to consider the role of diets richer in
vegetable protein and to study their nutritional and metabolic
effects.

The measurement of albumin synthesis rates with stable
isotopically labeled amino acids is an important and sensitive
tool for the study of the visceral protein response to nutrition
and other physiological and/or pathological stimuli. A number
of studies, both in animals and humans, have shown that
nutrient intake can modulate albumin synthesis and that the
protein component of the diet has an important role in regu-

lating albumin (Gersovitz et al. 1980, Hoffenberg et al. 1966,
James and Hay 1968, Kelman et al. 1972a, Kirsch et al. 1968,
Morgan and Peters 1971, Pain et al. 1978). However, since
previous studies have mainly investigated the effects of the
level of protein in the diet, it is not known whether protein
from different sources might have a differential effect on
albumin synthesis.

The aim of this study was to investigate whether the origin
of dietary protein from animal vs. vegetable sources can affect
visceral protein metabolism, and in particular albumin synthe-
sis, in healthy volunteers. Albumin synthesis was measured
using the flooding method with [2H5]phenylalanine, as origi-
nally described by Ballmer et al. (1990) and then modified by
Hunter et al. (1995).

METHODS

Experimental design

Healthy free-living male volunteers, nonsmokers and with no
known metabolic diseases, took part in two separate studies. Both
protocols were approved by the Ethical Committee of the University
of Naples (Italy), and each volunteer gave informed written consent
before participating in the study.
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Study 1. Four volunteers (age 5 30 6 2 y, weight 5 76.7 6 0.7
kg, height 5 1.76 6 0.01 m, body mass index (BMI3) 5 24.7 6 0.5
kg/m2) participated in this study, which consisted of two experimen-
tal periods of 10 d each, in which two different diets (A and V) were
provided in random order. The two diets were designed to be isoca-
loric and isonitrogenous and similar in macronutrient composition,
which was representative of a typical Mediterranean diet (Table 1).
The main difference between the diets was the source of dietary
protein: diet A contained 74% animal and 26% vegetable protein,
whereas diet V contained 33% animal and 67% vegetable protein. In
diet A, protein was mainly derived from meat and fish (55%) and
dairy products (20%), with a smaller contribution from cereals
(7.3%) and legumes (3.6%). In diet V, cereals represented the main
protein source (35%), followed by meat and fish (27%), legumes
(22%) and dairy products (7.8%). Due to the higher amount of fiber
in vegetables, the fiber content of the two diets was not equal (23 g/d
in diet A vs. 37 g/d in diet V) (Table 1).

Study 2. A different group of eight volunteers (age 5 31 6 2 y,
weight 5 77.5 6 2.9 kg, height 1.74 6 0.02 m, BMI 5 25.7 6 1.2
kg/m2) took part in this study. The design and diets were identical to
that described in Study 1 except that a third diet treatment was
included (Diet VS). The composition of diet VS was the same as diet
V with the addition of a supplement of 18 g of soy protein (Table 1)
to make the utilizable protein content the same as diet A. The
supplement, provided in the form of a soy drink (Nutricia, Milan,
Italy), increased the total daily protein intake by 23% and the
contribution of protein derived from vegetable sources to 73%. The
three dietary treatments (A, V, VS) were provided in random order.

For both studies, meals were prepared in a single batch and were
stored frozen until use. The daily intake was divided into three main
meals (breakfast, lunch and dinner) and one snack, and for each
dietary period a daily menu was provided in the same order for all
subjects. Meals were adjusted for individual estimated energy require-
ments. The daily energy requirement was calculated by multiplying
the resting energy expenditure, measured by indirect calorimetry, by
a factor of 1.4 to account for physical activity. To meet individual
energy requirements, the basic diets shown in Table 1 were adjusted
with small variations in carbohydrate and fat, without modifying the
protein intake. Volunteers were asked not to take any medication and
to avoid any strenuous exercise or physical activity during the
experiments.

On d 11 of each study period, albumin synthesis rates were
measured with the flooding method using L-[2H5]phenylalanine
(Hunter et al. 1995). Measurements were made in the postabsorptive
state, beginning at 0900 h. A baseline blood sample was taken for
measurement of plasma albumin (Study 1) or of albumin, other
plasma proteins, amino acids, lipid and hormone concentrations
(Study 2) from a sampling line inserted into a forearm vein. A tracer

solution containing L-[2H5]phenylalanine (MassTrace, Woburn,
MA) and unlabeled L-phenylalanine (Ajinomoto, Tokyo, Japan) at
43 mg/kg was then infused at a constant rate over 10 min through a
line inserted into a contralateral forearm vein. The enrichment of the
solutions was 5 and 10 mole percent excess (MPE), respectively, for
the first and second tests in Studies 1 and 2 and 15 MPE for the third
test in Study 2. All solutions were sterilized by filtration through a
0.22-mm pore sterilizing filter (Millipore, Molsheim, France). Blood
samples were taken at 5, 10, 15, 30, 50, 70, 90 min for the determi-
nation of the L-[2H5]phenylalanine enrichment in the albumin and in
the plasma free amino acid pool. Blood was centrifuged and serum
and plasma stored at 270°C until further analysis.

Analytical methods

Serum albumin isotopic enrichment was measured as previously
described by McNurlan et al. (1994) and Hunter et al. (1995).
Albumin was separated by differential solubility in acid ethanol
(Korner and Debro 1956), then solubilized in 0.3 mol/L NaOH at
37°C for 1 h. The protein was extensively washed with 20 g/L of
perchloric acid and then hydrolyzed for 24 h in 6 mol/L of HCl. This
procedure has been shown to yield a pure albumin preparation in
healthy volunteers (Hunter et al. 1995). The determination of the
[2H5]phenylalanine in the hydrolysate was carried out after enzymatic
conversion of phenylalanine to b-phenylethylamine, solvent extrac-
tion and derivatization as described by Calder et al. (1992). The
heptafluorobutyryl derivative was injected into an MD800 quadru-
pole mass spectrometer coupled to a GC8000 series gas chromato-
graph (GCMS) with computerized data analysis system (Fisons,
Wythenshawe, Manchester, United Kingdom). The GCMS was op-
erated under electron impact conditions in splitless mode, and the
ions m/z 106 (m 1 2) and m/z 109 (m 1 5) were monitored under
selective ion recording conditions.

Plasma free [2H5]phenylalanine enrichment was measured as de-
scribed by Calder and Smith (1988) with separation of amino acid by
ion exchange chromatography followed by derivatization to the ter-
tiarybutyldimethylsilyl derivative and measurement of the isotopic
enrichment by GCMS. The MS was operated under electron impact
conditions and the ions of mass m/z 336 and m/z 341 were monitored.

Plasma insulin and cortisol concentrations were measured by
radioimmunoassay, using commercial kits (Ares Serono Diagnostici,
Milan, Italy). Albumin concentration was assessed with the bromo-
cresol green method (Doumas et al. 1971), using an automated
analyzer, whereas prealbumin and transferrin concentrations were
measured by immunonephelometry (Behring Diagnostics, L’Aquila,
Italy). Triacylglycerols and cholesterol concentrations in serum and
isolated lipoproteins were measured by enzymatic colorimetric meth-
ods on a COBAS-MIRA autoanalyzer (Roche, Basel, Switzerland).
Plasma amino acid concentration was assessed by HPLC (Gilson
Italia, Milan, Italy).

Calculation of albumin synthesis rate

Albumin fractional synthesis rate (FSR), which represents the
percentage of the intravascular albumin pool synthesized per day, was
calculated from the [2H5]phenylalanine enrichment of albumin and
the area under the curve of the plasma free [2H5]phenylalanine
(precursor) enrichment, by using the formula (Ballmer et al. 1990):

FSR ~%/d! 5
P2 2 P1

A
z 100

where P1 and P2 represent the albumin enrichment between the
times T1 and T2 (usually 50 and 90 min), corresponding to the
portion of the curve when the incorporation of the isotope into
protein is almost linear. A is the area of the precursor enrichment
between the times adjusted for the delay between albumin synthesis
and secretion, as described in detail by Ballmer et al. (1990).

The absolute synthesis rate (ASR), which is the amount of albu-
min synthesized per day expressed as mg z kg21 z d21, was calculated
by multiplying the FSR by the albumin intravascular mass. The
intravascular albumin mass was estimated from plasma volume and
plasma albumin concentration. Since a direct measurement of plasma

3 Abbreviations used: ASR, absolute synthesis rate; BMI, body mass index;
FSR, fractional synthesis rate; GCMS, gas chromatography mass spectrometer;
MPE, mole percent excess.

TABLE 1

Diet composition

Diet A Diet V Diet VS

Energy, MJ 10.42 10.46 10.51
Total protein, g 78 (12.5)1 78 (12) 96 (15)

Animal protein 58 26 26
Vegetable protein 20 52 70

Carbohydrates, g 382 (58) 401 (60) 386 (58)
Fat, g 82 (29.5) 78 (28) 75 (27)
Cholesterol, mg 244 162 162
Fiber, g 23 37 37

1 Numbers in parentheses indicate % of energy. Diet A, predomi-
nantly animal diet; Diet V, predominantly vegetarian diet; Diet VS,
predominantly vegetarian diet supplemented with soy protein.
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volume with radiolabeled albumin was not permissible in these
healthy volunteers, the plasma volume values were predicted from
sex, age and weight by using a nomogram (Dagher et al. 1965). The
albumin secretion time (TS), which represents the time interval
between the synthesis of albumin molecules and their secretion into
the bloodstream, was extrapolated from the curve of the albumin
enrichment vs. time by plotting the regression line for the linear part
of the curve (between 50 and 90 min) and determining its intercept
on the time axis.

Statistics

Data are expressed as mean 6 SEM. In study 1 the differences
between the dietary treatments were analyzed by using a two-tailed t
test for paired data. In study 2 the differences between the three diets
were analyzed by using repeated measures ANOVA for planned
comparisons of paired means (diet V vs. diet A or diet VS). A
probability of P , 0.05 was considered statistically significant.

RESULTS

Study 1. The body weight was not affected by dietary
treatments (76.8 6 1 after diet V vs. 76.7 6 1 kg after diet A).
Plasma albumin concentration did not differ after the two diets
(45.0 6 0.6 vs. 45.3 6 0.7 g/L).

As expected, the enrichment of phenylalanine in plasma
albumin increased almost linearly between 50 and 90 min

(Fig. 1A). The changes in albumin enrichment during this
period were used for calculation of synthesis rates. To normal-
ize for differences in the enrichment of injected solution, the
data in Figure 1 are expressed as percentage of the injection
solution. The albumin secretion times did not differ after the
two diets (35.5 6 1 vs. 35.9 6 2 min). Albumin FSR after diet
V were significantly lower than values measured after diet A,
with a mean decrease of 15% (Table 2, P 5 0.039). Albumin
ASR were also decreased after diet V by 15% (Table 2, P
5 0.05).

Study 2. Study 2 was designed to further confirm the
findings of study 1 in a larger number of subjects and to test
whether the diminished albumin synthesis observed after diet
V could be the result of a difference in net amino acid
availability between the two diets. A third dietary treatment
similar to diet V but supplemented with vegetable (soy) pro-
tein was therefore included (Diet VS).

As in study 1, no difference in body weight was detected
after the three diets (77.7 6 3.0 after diet V, 77.6 6 2.9 after
diet A, 77.8 6 2.9 kg after diet VS).

Following diet V, the postabsorptive plasma insulin con-
centration tended to be higher than after diet A (P 5 0.07)
whereas cortisol concentration tended to decrease (P 5 0.11)
(Table 3), resulting in a higher insulin/cortisol ratio (0.124
6 0.026 vs. 0.180 6 0.028, P 5 0.03). However, the hormone
concentrations after diet VS were not different from diet A
(insulin/cortisol ratio 0.132 6 0.023) (Table 3).

No effects of different diets were observed on plasma tria-
cylglycerols (0.58 6 0.05 vs. 0.58 6 0.05 and 0.65 6 0.06
mmol/L), total cholesterol (3.98 6 0.13 vs. 4.09 6 0.10 and
4.06 6 0.16 mmol/L) and HDL-cholesterol serum concentra-
tions (1.22 6 0.09 vs. 1.23 6 0.11 and 1.22 6 0.10 mmol/L)
(V vs. A and VS).

Plasma albumin concentration was lower after diet V com-
pared to both diet A (P 5 0.02) and diet VS (P 5 0.03)
(Table 3). No differences in plasma prealbumin and transferrin
concentration were observed between diets V and A (Table
3). Both plasma prealbumin (P 5 0.006) and transferrin con-
centrations (P 5 0.008) were greater after diet VS than after
diet V (Table 3).

Postabsorptive plasma amino acid levels did not differ after
the consumption of the three diets (data not shown).

The curves of the changes in plasma free phenylalanine
enrichment were comparable after each dietary treatment.
The plasma free phenylalanine rose to an enrichment close to

FIGURE 1 Enrichment of phenylalanine in albumin following the
injection of L-[2H5]phenylalanine in men fed a predominantly animal
(Diet A) or vegetarian (Diet V) diet or of a predominantly vegetarian diet
supplemented with protein (Diet VS) in study 1 (panel A) and 2 (panel B).
Data are expressed as percentage of the enrichment of the injection
solution. Values are means 6 SEM (n 5 4 in A and n 5 8 in B).

TABLE 2

Fractional (FSR) and absolute (ASR) albumin synthesis rates
in men after the consumption of a predominantly animal

(Diet A) or vegetarian (Diet V) diet (Study 1)

Subject

FSR ASR

Diet A Diet V Diet A Diet V

%/d mg z kg21 z d21

1 9.1 7.5 192 151
2 5.8 4.9 125 105
3 6.1 5.8 118 112
4 5.9 4.5 120 97

Mean 6.7* 5.7 139* 116
SEM 0.8 0.6 18 12

* Significantly different from diet V, P # 0.05.
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90% of that of the injected solution after 10 min and declined
almost linearly thereafter (results not shown). Similarly to
study 1, L-[2H5]phenylalanine enrichment in plasma ablumin
increased almost linearly between 50 and 90 min after the
injection of the isotope solution (Fig. 1B).

Albumin secretion time was not affected by the three dietary
treatments. However, as already shown in study 1, albumin syn-
thesis rates were diminished following diet V. The FSR was 10%
lower than after diet A (P 5 0.015) (Table 4). The addition of
soy protein to the predominantly vegetarian diet tended to raise
the mean FSR by 7% (P 5 0.08). As shown in Table 4, diet V
was followed by a reduction in ASR in all subjects, with an
average decrease of 12% (P 5 0.007). This drop was reversed by
diet VS (P 5 0.03) (Table 4).

DISCUSSION

Albumin synthesis can be influenced by varying the relative
contribution of protein from animal and vegetable sources in
the diet. Healthy men showed lower albumin synthesis rates
when consuming a diet containing 63% of vegetable protein
(diet V) compared to an isonitrogenous and isocaloric diet in
which only 26% of protein was of vegetable origin (Diet A). If
data from both study 1 and 2 are combined (n 5 12), the
predominantly vegetarian diet resulted in an average decrease

in albumin synthesis rates of 12% when expressed as FSR (5.8
6 0.3 vs. 6.7 6 0.4%/d, P 5 0.004) and 13% when expressed
as ASR (123 6 vs. 143 6 8 mg z kg21 z d21, P 5 0.003). These
measurements were carried out in the postabsorptive state.
The differences found are therefore not representative of an
acute effect of absorbing a meal of different composition, but
rather, they reflect long-term adaptive changes in the basal
rate of albumin synthesis in response to dietary changes.

The two diets, although equivalent in macronutrient com-
position, including the amount of crude protein, differed in the
quality of the protein. This was due to a lower content of
essential amino acids (amino acid score) and lower digestibil-
ity of the predominantly vegetarian diet. The approximate
digestibilities estimated from the FAO/WHO/UNU values for
individual food items were 92% for diet A and 87% for diet V
(FAO/WHO/UNU 1985). The amino acid score for the diets
calculated from the amino acid composition of individual item
was 1 for diet A and 0.86 for diet V (Carnovale and Marletta
1997). Therefore the approximate adjusted daily protein in-
take for diet V was about 19% lower than for diet A and the
average daily intake of utilizable protein was 0.93 g z kg21 z d21

for diet A and 0.75 g z kg21 z d21 for diet V.
Albumin synthesis has been shown to be reduced in con-

ditions of protein energy malnutrition, in particular when
protein intake is restricted (James and Hay 1968, Kirsch et al.
1968, Morgan and Peters 1971, Pain et al. 1978, Weidel et al.
1994). A 25% reduction in albumin synthesis has also been
shown in young adults by reducing the protein content of an
isocaloric liquid-formula diet from 1.5 to 0.4 g z kg21 z d21 for
2 wk (Gersovitz et al. 1980) and a similar (Hoffenberg et al.
1966) or a much greater effect (Kelman et al. 1972a) has been
reported in volunteers when the protein intake is reduced from
70 to 10 g/d for 4–6 wk. Therefore, albumin synthesis is
responsive to large reductions in dietary protein intake. How-
ever, in the present study, albumin synthesis was altered by
relatively small variations in dietary protein content within
the recommended safe range (FAO/WHO/UNU 1985). The
reduced albumin synthesis is unlikely to be the result of altered
energy balance between the two dietary treatments since the
body weight of the volunteers did not change.

The reduction in albumin synthesis observed after diet V
might reflect a fine physiological regulation of this major liver

TABLE 3

Plasma protein and hormone concentrations in men after the
consumption of a predominantly animal (Diet A) or vegetarian

(Diet V) diet or of a predominantly vegetarian diet
supplemented with soy protein (Diet VS)1

Diet A Diet V Diet VS

Albumin, g/L 48.9 6 0.6a 47.7 6 0.7b 48.9 6 0.7a

Prealbumin, mg/L 301 6 15ab 292 6 15b 314 6 17a

Transferrin, mg/L 2.73 6 0.14ab 2.67 6 0.09b 2.85 6 0.13a

Insulin, pmol/L 47.1 6 10.3 60.5 6 9.5 50.3 6 7.7
Cortisol, nmol/L 392 6 32 341 6 22 397 6 30

1 Values are means 6 SEM, n 5 8. Means in a row without common
superscripts differ, P , 0.05.

TABLE 4

Fractional (FSR) and absolute (ASR) albumin synthesis rates in men after the consumption of a predominantly animal (Diet A)
or vegetarian (Diet V) diet or of a predominantly vegetarian diet supplemented with soy protein (Diet VS) (Study 2)1

Subject

FSR ASR

Diet A Diet V Diet VS Diet A Diet V Diet VS

%/d mg z kg21 z d21

1 7.2 5.1 7.1 161 107 156
2 8.3 6.7 7.6 174 131 154
3 7.3 6.7 6.4 152 144 141
4 7.0 5.2 6.5 155 113 146
5 3.9 4.0 4.3 92 90 100
6 6.2 6.3 5.9 128 127 119
7 6.9 7.0 6.9 154 151 151
8 6.6 6.3 6.6 149 141 155

Mean 6.7a 5.9b 6.4ab 146a 126b 140a

SEM 0.5 0.3 0.3 9 7 7

1 Means in a row without common superscripts differ, P , 0.05.
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export protein by the level of amino acids in the diet. Al-
though no differences were detected in postabsorptive plasma
amino acid concentrations, differences in the absorption ki-
netics and/or net release of amino acids in the portal vein after
each meal might affect albumin synthesis. Liver perfusion
studies (Flaim et al. 1982, John and Miller 1969, Kelman et al.
1972b, Kirsch et al. 1969) indicate that the amino acid supply
to the liver is an important factor in regulating albumin
synthesis. Studies in humans also show that albumin synthesis
acutely responds to oral nutrient intake (Hunter et al. 1995) or
to the addition of protein to the diet (Cayol et al. 1997). Thus,
the small difference in net amino acid availability between
diets might explain the decrease in albumin synthesis observed
with diet V. This hypothesis is further supported by the results
of Study 2, in which a diet similar to V but supplemented with
soy protein (diet VS) was also tested. The daily amount of
crude protein provided by diet VS was higher than the other
two diets (96 vs. 78 g/d), but the utilizable protein was similar
to that of diet A (72 vs. 74 g/d) when the values were
corrected for estimated digestibility and amino acid score (88
and 0.88%, respectively, for diet VS). Because diet VS in-
creased the mean albumin synthesis rates to values close to
those obtained after diet A, small changes in net protein
absorption may play a primary role in explaining the lower
albumin synthesis rates after consumption of the predomi-
nantly vegetarian diet.

A specific effect of vegetable protein and/or an indirect
effect of fiber metabolism might also be implicated in the
regulation of albumin synthesis, either through a direct effect
on the liver or indirectly through differences in hormonal
responses. Insulin has been shown to have a stimulatory role in
albumin synthesis (De Feo et al. 1993, Flaim et al. 1985, Peavy
et al. 1985) and it might represent one of the regulatory factors
involved in the response of albumin synthesis to dietary nu-
trients. However, in this study the plasma insulin was slightly
higher (P 5 0.07) rather than lower after diet V, so insulin
alone is unlikely to explain the observed lower rate of albumin
synthesis after diet V.

Despite a reduction in albumin synthesis rates, increasing
the percentage of protein derived from vegetable sources in the
diet did not consistently affect plasma albumin concentration.
When all the data from studies 1 and 2 are combined (n 5 12)
no significant difference in plasma albumin concentration
between diets A and V was apparent (P 5 0.09). This is in
agreement with the findings of Gersovitz et al. (1980), who
observed a significant decrease in albumin synthesis rates in
young adult volunteers following a 2-wk protein-restricted
diet, without showing any changes in plasma albumin concen-
tration. Similarly, Scalfi et al. (1990) did not show any differ-
ence in plasma albumin concentration over twenty days in five
groups of obese patients given four types of very–low-calorie
diets providing different amounts of protein. However, when
protein-restricted diets are provided for 4 to 6 wk a significant
drop in both albumin synthesis rate and plasma albumin con-
centration has been documented (Hoffenberg et al. 1966,
Kelman et al. 1972a), confirming that plasma albumin con-
centration does not reflect short-term changes in liver synthe-
sis, partially due to the large body albumin mass, with a
relatively slow turnover rate. There is evidence that in con-
ditions of reduced albumin synthesis, such as following protein
restriction, albumin degradation rate is also reduced, and the
net transfer of extravascular albumin into the intravascular
pool is enhanced (Hoffenberg et al. 1966, James and Hay
1968, Kelman et al. 1972a, Kirsch et al. 1968, Weidel et al.
1994). Although the kidney contributes little to albumin loss
in healthy subjects, it has also been shown that diets contain-

ing only vegetable protein reduce the fractional clearance of
albumin by the kidney compared to diets containing meat
(Kontessis et al. 1990 and 1995). These regulatory mecha-
nisms might counteract the drop in albumin synthesis and
prevent and/or minimize any changes in plasma albumin con-
centration.

The rates of albumin synthesis measured in both studies are
in the range previously reported using the same or different
methods (Ballmer et al. 1990, Cayol et al. 1997, Hunter et al.
1995, Olufemi et al. 1990). The plasma volume for the calcu-
lation of the absolute synthesis rates was estimated using a
nomogram and was not directly assessed after each dietary
treatment, on the assumption that the two diets did not have
a specific effect on the intravascular fluid redistribution. This
assumption, although not directly proven, is supported by the
findings of no detectable changes in hematocrit before each
test (data not shown).

In conclusion, this study showed that liver protein metab-
olism can be modulated by varying the contribution of animal
and plant derived foods in the diet. In particular albumin
synthesis is reduced following consumption of a predominantly
vegetarian diet for 10 d. It is unlikely to represent a specific
effect of vegetable protein because supplementation with soy
protein reversed the effect of the vegetarian diet. Albumin
synthesis might be responsive to a small reduction in amino
acid availability, a consequence of the lower digestibility and
amino acid score and higher fiber content of the vegetable-rich
diet, thus showing the exquisite sensitivity of albumin synthe-
sis to small changes in protein composition or intake. It is not
known whether this effect is limited to albumin or whether it
represents a general response of liver protein synthesis to
dietary changes.
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