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ABSTRACT 

L-histidine plays an important role in the growth of infants and young children as well as positively improves insulin 

resistance through suppressed inflammation. The study aimed to investigate the relationship between L-histidine levels 

and obesity and evaluate the feasibility of L-histidine as an important indicator of auxiliary diagnosis for pediatric 

obesity. Thus, the urinary content of L-histidine from 74 children with obesity and 84 normal weight were determined 

and analyzed in the study. Results found that the L-histidine concentration in urine (median [interquartile range] mg/L) 

was 8.29 (4.42-20.70) mg/L in the children with obesity and 5.60 (2.16-14.06) mg/L in the normal-weight children 

(P<0.01), 5.71 (2.57-17.15) mg/L in girls and 9.92 (5.54-23.33) mg/L in boys (P<0.05).  L-histidine concentration in 

severe obesity children were significantly higher than that of mild obesity (P<0.05). The urinary L-histidine levels 

were positively correlate with BMI and the mean and median of L-histidine concentration in urine increase with 

children’s obese levels. 
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1. INTRODUCTION 

Childhood obesity is now considered a major threat 

to children's health and risk factor to adult diabetes, 

atherosclerosis and other diseases [1]. Obesity is a 

common disease showing excessive body fat, and is 

closely associated with the disorder of lipid metabolism, 

which showed mainly the dysfunction of hypothalamus 

and peripheral energy metabolism. The mechanism of 

obesity is very complex and related to interactions with 

the unlike neurons among the process of feeding, energy 

consumption and fat synthesis [2-3]. In addition, studies 

have showed that children who were obese or 

overweight had increased risks of type 2 diabetes, 

hypertension, dyslipidemia, carotid-artery 

atherosclerosis and this is mainly because childhood 

obesity was closely related to substance metabolism 

such as amino acid [4]. 

L-histidine(L-his), which is one of amino acids and 

is defined as a nonessential amino acid for adult but 

essential for children, is conducive to the repairs of 

tissue repair and plays an important role in the growth 

of infants and young children [5]. Studies have focused 

that imidazole ring of L-histidine is able to chelate metal 

ions and plays a significance role in many present-day 

lives such as enzyme-catalytic reactions, PH value 

adjustment and protein phosphorylation reaction [6]. In 

addition, early studies showed that L-histidine 

supplementation improves insulin resistance(IR) 

through suppressed inflammation in obese women with 

the metabolic syndrome [7]. Researchers suggested that 

there was a negative correlation between L-histidine 

intake and energy intake [8-9]. The mechanism may 

involve the conversion of L-histidine into histamine in 

the cerebrospinal fluid (CSF) [10]. Histamine plays as a 

neurotransmitter in central nerve system focused on 

weaking appetite regulation and can be synthesized 

through two enzymes tightly tied to --histidine 

decarboxylase living in the central nervous system 

[11-12]. As a precursor of histamine, L-histidine cannot 

be synthesized in the brain but transported across the 

blood-brain barrier by its transporter [13]. An increased 

level of L-histidine in the serum of individuals with 

obesity has been studied in previous studies, reminding 

that the content of L-histidine might be served as an 

objective index for reflecting childhood obesity and an 
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important auxiliary method in the diagnosis [14].  

However, most of previous studies on the relevance 

between L-histidine and obesity only took adults or 

teenagers as objects and these test were performed on 

serum samples. There were very few studies to 

investigate the level of L-histidine of childhood obesity, 

especially tested on non-invasive samples. Indeed, 

L-histidine can be allowed the non-invasive assessment 

of biochemical processes in vivo such as in urine, saliva 

and so on [15]. The urine samples of children have the 

advantages of convenient sampling, easy grasping on 

sample quantity, safe detection, being beneficial for 

detection and no pollution. The aim of the present study 

was to determine L-histidine content in urine between a 

group of Chinese children with obesity and normal 

health controls and to evaluate the feasibility of 

L-histidine as an important indicator of auxiliary 

diagnosis for pediatric simple obesity. 

2. SUBJECTS AND METHODS 

2.1. Subjects 

This study included 74 children with obesity 

[average height (119.75±5.25) cm, average weight 

(33.55±13.15) kg] and 84 normal weight [average 

height (119.75± 9.25) cm, average weight (22.45± 3.95) 

kg] at three kind gardens in Suzhou, China.  All 

analyses involving human samples were approved by 

the Institutional Review Board of the Southeast 

University and informed consent from all enrolled 

subjects (signed by parents/guardians) were obtained. 

Body mass index (BMI) = body mass (kg)/body 

height (m2). The children with obesity internalize 

standard: children were assessed by body height divided 

body mass recommended by WHO. Obese was judged 

by body mass exceeding healthy children more than 20% 

with equal body height and gender, 20%~29%, 

30%~49%, above 50% more than normal children 

assessment mild, moderate, severe stages of obesity and 

exclusion congenital hereditary, metabolism, and 

endocrine disease. Any participant with known disorders 

to cause fatty and any case with syndromatic obesity 

was excluded.  

2.2. Urinary L-histidine Measurements 

Urine were collected from participants at 10 am, and 

was centrifuged at 4000 r/min for 5 min at room 

temperature and the samples stored at -20°C before use. 

Approximately 0.1 mL urine was used to determine 

the content of L-histidine by high performance liquid 

chromatography according to the methods established 

by Sukran[16]. 

2.3. Statistical Analysis 

Frequencies and chi square test for categorical 

variables were used for descriptive analysis (Mean±SD). 

The significance of differences between groups was 

determined using t test. Non-parametric data were 

expressed as medians and percentiles (25th and 75th), 

statistical differences were determined using the 

Mann-Whitney U test. Correlations of urinary 

L-histidine and BMI were analyzed using Pearson’s 

correlations. Statistical procedures were performed 

using SPSS version 18 (IBM SPSS Statistics) and p< 

0.05 was reported as statistically significant.  

3. RESULTS 

3.1. Subject Characteristics 

Difference of the age of the children with obesity 

(5.5±1.1 years) and normal weight (5.5±1.2 years) was 

not significant (P=0.553), with homogeneous 

distribution by sex (P=0.443). The body weight and 

BMI in obese children were significantly higher than 

that of normal weight (P<0.001). Obesity levels were 

slightly higher in boys than in girls, although this 

difference was not statistically significant and the BMI 

values did not differ between boys and girls in obese 

children (P>0.05). The L-histidine concentration in urine 

(median [interquartile range]mg/L) was 8.29(4.42-20.70) 

mg/L in the children with obesity and 5.60(2.16-14.06) 

mg/L in the normal-weight children (P<0.01), as well as 

5.71 (2.57-17.15) mg/L in girls and 9.92 (5.54-23.33) 

mg/L in boys (P<0.05). Obviously, L-Histidine is more 

accumulated in obese children, eapecially for obese 

boys (Table 1). 

 

 

 

 

 

 

 

 

 

Advances in Social Science, Education and Humanities Research, volume 610

370

https://www.tandfonline.com/author/Ozen,+Sukran+Akkus


Table 1.  Characteristics of the Normal Weight and Obese Children 

Groups Normal-weight (n=84) Obese (n=74) P value 

Agea, years 5.5± 1.2 5.5±1.1 0.553 

Sexb,% 

Female 

Male 

 

35(41.67) 

49(58.33) 

 

27(36.49) 

47(63.51) 

0.443 

Body weighta, kg 22.45± 3.95 33.55±13.15 <0.001* 

Body heighta, cm 119.75± 9.25 119.75±5.25 0.926 

BMIa, kg/m2 15.43±1.45 22.00±2.10 <0.001* 

L-Hisc,mg/L 5.60(2.16-14.06) 8.29(4.42-20.70) 0.005* 

Obese children Girls (n=27) Boys (n=47) P value 

BMIa, kg/m2 21.66±2.12 22.19±2.09 0.296 

L-Hisc,mg/L 5.71(2.57-17.15) 9.92(5.54-23.33) 0.045* 

Obesity levelsb,% 

mild obesity 

moderate obesity 

severe obesity 

 

16(59.26) 

7(25.93) 

4(14.81) 

 

17(36.17) 

18(38.30) 

12(25.53) 

0.075 

 

aMean ± SD, t test; bn (%) chi square test; cMedian (25th and 75th percentile) Mann-Whitney U test. 

*Statistical difference (p < 0.05).

 

3.2. Correlation between BMI and L-Histidine 

The urinary L-histidine levels positively correlated 

with BMI in obese children (r=0.3393, *p=0.002) as 

well as normal-weight chlidren (r=0.0662, 

*p=0.5622), while obviously more correlated with 

obese ones (Figure 1). The mean and median of 

L-histidine concentration in urine increase with obese 

levels. In addition, L-histidine concentration was 

significantly higher in severe obesity than mild 

obesity (P<0.05), while there was no significant 

difference between mild and moderate obesity. 

Besides, the minimum and maximum of L-histidine 

concentration for severe obesity are 1.95 mg/L and 

60.84 mg/L respectively, which changes much wider 

than other levels (Figure 2).  

 

 
Figure 1 Correlation between His (mg/L) and BMI 

(kg/m2) in obese and normal-weight children. 

 
Figure 2 Histidine (mg/L) in mild obesity (n = 33), 

moderate obesity (n = 25), severe obesity (n = 16) and 

normal-weight children (n =84; median, Q1–Q3, 

minimum, maximum). *, P<0 .05 compared to 

normal-weight children, one-way ANOVA after 

logarithmic transformation. 

4. DISCUSSION 

This case-control study showed that the urinary 

L-histidine levels in the obese children subjects were 

significantly higher than normal weight ones 

(especially for obese boys, which is much higher than 

obese girls), and the increase of urinary L-histidine 

levels was positively correlate with BMI values. 

From an overall perspective, the mean and median of 

L-histidine concentration in urine increase with obese 

levels. But there's a wide variation range, especially 

in severe obesity, depending in part on individual 

intake and utilization rate of L-histidine as it is an 

essential amino acid for children.  

It is the first time to show increased urinary 

L-histidine in obese children to our knowledge. Early 

studies only showed that L-histidine supplements can 
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ameliorate obesity related index (BMI, waist 

circumference and body fat volume), insulin 

resistance and inflammation and oxidative stress in 

metabolic syndrome [17]. In the children population, 

low histamine levels can cause 

increased appetite and weight gain and also are 

positively correlated with homeostasis model 

assessment for insulin resistance (HOMA-IR) and 

serum leptin [18-20]. Besides, L-histidine is the only 

amino acid that could induce hypercholesterolemia. 

The most likely reason is high concentration of 

L-histidine in cells could inhibit the activity of acetyl 

coenzyme A carboxylase and fatty acid synthase, and 

extra amount of acetyl coenzyme A which is an 

essential building block for cholesterol [21]. Current 

insulin resistance is considered an independent risk 

factor for cardiovascular disease, and hypertension, 

metabolic syndrome, type 2 diabetes, atherosclerosis, 

and many other diseases [22], but the mechanism is 

not entirely clear. Thus, L-histidine may play a role in 

the hypercholesterolemia and insulin resistance, 

which can be observed in obesity. While it is still 

unclear that whether chronically increased L-histidine 

concentrations are cause or consequence of obesity 

formation.  

The limitations of this study include the relatively 

small sample size of groups. Future studies with 

larger sample sizes are needed to evaluate the 

correlation between urinary L-histidine and obesity in 

children. Besides, there were no dietary survey 

conducted to evaluate macro-nutrient consumption 

which is necessary to establish the association of 

L-histidine with the diet. However, this study 

confirmed and complemented the results of urinary 

L-histidine in the obese children by case-control 

study.  

In conclusion, obese children have much higher 

urinary L-histidine concentration compared with 

normal-weight children, which may provide a novel 

target for obesity treatment in children. 

4. CONCLUSION 

Urinary L-histidine level was related to obesity of 

children, which may provide a novel target for future 

obesity treatment in children. 
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