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Introduction
 Monosodium glutamate (MSG) is one of the major 
food additive, providing a good flavor, and is used in  
a variety of foods prepared at home, in restaurants, and 
in food industry. Although the evaluations conducted  
by the U.S. Food and Drug Administration (FDA) and 
some other organizations concluded that MSG was a 
safe food ingredient for the general population1. MSG 
has become a health concern with respect to epidemic 
overweight/obesity in addition to possible allergenic 
effects. In animal studies, MSG can be used as an  
experimental tool to induce obesity, insulin resistance, 
diabetes, and including liver changes resembling  
human NAFLD/NASH2.  Furthermore, monosodium 
glutamate consumption could affect the histology of 
the liver. The hepatocytes of the MSG-treated animals 
showed some degenerative changes, and cellular 
hypertrophy3. With this result, it is probable that the 
functions of the liver as a major metabolic organ may 
be adversely affected. However, data on the human 
has not been reported yet. Therefore, we investigated 
the association of monosodium glutamate consumption 
and parameters of liver damage in humans.

Method
 There were 349 subjects both sexes ages between 
35-55 years with known intake of MSG consumption, 
ranging from 0.4-14 g/day from previous study were 
recruited. Subjects with chronic pulmonary, heart, 
kidney, liver, or psychiatric condition, diabetes, active 
neoplasia or were receiving any prescription medication 
at the time of screening were excluded from this study. 

The use of non steroidal anti-inflammatory medications 
or acetaminophen less than once a week was allowed. 
Therefore, 315 participants were met the inclusion  
criteria. Parameters of liver injury such as levels of serum 
alanine aminotransferase (ALT), aspartate aminotrans-
ferase (AST), g-glutamyltransferase (GGT), total protein, 
albumin, and globulin were investigated. Serum ALT > 
35 U/L, AST > 40 U/L, and GGT > 85 U/L were classified  
as high levels of AST, ALT, and GGT, respectively. 
Chi-square test was used to compare the difference in 
categorical variables and ANOVA was for continuous 
variables between groups. Binary Logistic regression 
was used to estimate odds ratio and 95% confidence  
intervals (95% CI) of abnormality liver parameters risk,  
according to quartiles of MSG consumption with the  
lowest quartile specified as the reference group. The  
research protocols was approved by the Khon Kaen 
University Ethics Committee for Human Research  
(# HE541032).

Results
 MSG consumption in this study was based on the 
previous data. Subjects had an estimated MSG intake 
of 4.0±2.2 (range 0.4-14.0) g/day with a distribution  
skewed towards lower values. The median and  
interquartile range (IQR) of MSG intake for each quartile 
was 1.8 g (IQR 1.3-2.1) for Q1, 3.0 g (IQR 2.7-3.3) for 
Q2, 4.4 g (IQR 4.1-4.8) for Q3, and 6.3 g (IQR 5.7-7.6) 
g/day for Q4 (Table 1). General characteristics of 
subjects were also compared among quartiles of MSG 
intake. The mean of age was higher among individuals  
in the higher quartiles of MSG intake (p=0.04).  
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The prevalence of alcohol drinking levels were similar 
in occasional, moderate, and heavy drinking levels, 
but different in non-drinking (p=0.028) and light drink-
ing levels (p=0.02). In addition, there were statistically  
differences in BMI (p= 0.031), ALT activity level 
(p=0.00), total protein (p=0.024), and albumin (p=0.00) 
across quartiles of MSG levels. However, no significant 
difference in gender, physical activity levels, total  
calories intake, HOMA-IR, triglyceride, AST, GGT, 
and globulin were found across quartiles of MSG  
consumption. 

 After adjustment of confounders including gender,  
age, daily calories intake, physical activity levels,  
alcohol drinking levels, homeostasis model assessment 
of insulin resistance (HOMA-IR), and triglyceride, there 
was a positive trend of odds ratio between high levels 
of ALT and quartile of MSG consumption with odds ratio 
0.21, 0.23, and 0.56 of Q2, Q3, and Q4 respectively, 
compared with Q1. However, this positive trend did not 
reach statistical significance. There were no significant 
correlation between quartiles of MSG consumption and 
parameters of liver injury such as high ALT, high AST, 
and high GGT levels (Table 2). 

Table 1  General characteristics of subjects according to quartile of MSG consumption

Characteristics
Total

(n=315)
Quartile of MSG consumption

P-value
Q1 (n=80) Q2 (n=74) Q3 (n=80) Q4 (n=81)

MSG intake (gram/person/day)

      Median 3.6 1.8 3.0 4.4 6.3
      Interquartile range 2.3-5.3 1.3-2.1 2.7-3.3 4.1-4.8 5.7-7.6
 Women (n, %) 195 (61.9%) 50 (62.5 %) 46 (62.2 %) 46 (57.5 %) 53 (65.4 %) 0.777

Age (years) 45.3 ± 5.6  43.8 ± 0.6  45.5 ± 0.7  45.8 ± 0.6  46.2 ± 0.6 0.040*

Physical activity level (n, %)
     Sedentary lifestyle 40 (12.7%) 7 (8.8 %) 11 (14.9 %) 7 (8.8 %) 15 (18.5%) 0.169

      Moderately active lifestyle 66 (21.0%) 20 (25.0%) 13 (17.6%) 18 (22.5 %) 15 (18.5%) 0.635

     Vigorously active lifestyle 209 (66.3%) 53 (66.3%) 50 (67.6%) 55 (68.8%) 51 (63.0%) 0.880

Alcohol drinking levels (n, %)
     Nondrinking 200 (63.5%) 59 (73.8%) 50 (67.6%) 49 (61.3%) 42 (51.9%) 0.028*

     Occasional drinking 28(8.9%) 7 (8.8%) 6 (8.1%) 8 (10.0%) 7 (8.6%) 0.980

     Light drinking 74 (23.5%) 11 (13.8%) 17 (23.0%) 18 (22.5%) 28 (34.6%) 0.020*

     Moderate drinking 9 (2.9%) 1 (1.3%) 1 (1.4%) 4 (5.0%) 3 (3.7%) 0.410

     Heavy drinking 4 (1.3%) 2 (2.5%) 0 (0%) 1 (1.3%)  1(1.2%) 0.590
Total calories intake  (Kcal/

day)

2093 ± 496
2136 ± 497 2021 ± 444 2161 ± 515 2049  ± 520

0.233

HOMA-IR 2.66 ± 1.64 2.59 ± 2.13 2.59 ± 1.38 2.56 ± 1.47 2.89 ± 1.44 0.544

BMI (kg/m2) 24.1 ± 3.9 23.3 ± 3.7 24.8 ± 3.8 23.7 ± 4.4 24.7 ± 3.6 0.031*

Triglyceride (g/dl)
158.5 ± 

80.4
156.2 ± 87.5 168.8 ± 83.6 152.9 ±75.4 156.6 ± 75.5

0.635

ALT (U/L) 16.9 ± 12.6 20.6 ± 14.3 13.0 ± 9.3 13.2 ± 7.5 20.2 ± 15.3 0.000*

AST (U/L) 14.6 ± 7.8 14.3 ± 7.3 14.3 ± 9.0 15.6 ± 8.0 14.1 ± 6.7 0.585

GGT (U/L) 26.0 ± 37.3 25.3 ± 34.8 27.0 ± 47.3 25.9 ± 34.3 26.0 ± 32.4 0.994

Total protein (g/dl) 8.2 ± 0.6 8.2 ± 0.7 8.1 ± 0.5 8.0 ± 0.5 8.3 ± 0.7 0.024*

Albumin (g/dl) 4.7 ± 0.5 4.9 ± 0.6 4.6 ± 0.3 4.6 ± 0.3 4.8 ± 0.7 0.000*

Globulin (g/dl) 3.5 ± 0.7 3.4 ± 0.9 3.6 ± 0.5 3.5 ± 0.5 3.5 ± 1.0 0.397

Data were expressed as Mean±SD 
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Table 2	 Odds	ratio	(and	95%	coefficient	interval)	of	each	liver	parameter	according	to	quartile	of	monosodium	 
 glutamate consumption 

Variables
Quartile of MSG consumption

P for trend
Q1 (n=80) Q2 (n=74) Q3 (n=80) Q4 (n=81)

Elevated of ALT (n) 9 2 3 6
      Model reference 0.21 (0.39-1.12) 0.23 (0.51-1.02) 0.56 (0.15-2.06) 0.134
Elevated of AST (n) 2 2 2 1
      Model reference 1.10 (0.07-17.72) 0.47 (0.03-7.76) 0.17 (0.01-5.85) 0.739
Elevated of GGT (n) 5 3 3 2
      Model reference 0.55 (0.09-3.21) 0.45 (0.08-2.45) 0.17 (0.02-1.30) 0.392

Model; adjusted for age, gender, total energy intake, physical activity levels, alcohol drinking levels, homeostasis 
model assessment of insulin resistance (HOMA-IR), and triglyceride, using Q1 as a reference.

Conclusion
 This study suggested that there was no correlation 
between MSG consumption and high levels of liver 
enzymes indicating liver injury in humans. 
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