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Cu and Zn are absorbed by the small intestine and are 
bound to plasma albumin. Cu is absorbed by a specific 
intestinal transport mechanism and is carried to the liver 
where it is incorporated into the protein transporter ceru-
loplasmin which delivers Cu to target tissues in the body. 
In the liver, Cu is stored by the storage protein metal-
lothionein20.  Zn after absorption by the small intestine is 
carried to the liver by portal circulation. Zn absorption is 
regulated by matallotheionin which binds both Cu and Zn 
and also acts as a Zn storage protein in the liver21.

Different mechanism of Cu and Zn homeostasis may 
play a role in acute hepatitis compared to chronic hepatitis 
or liver cirrhosis. In chronic hepatitis proinflammatory cy-
tokines and particularly increase of IL-6 may play an im-
portant role in trace element levels22,23. In liver cirrhosis, the 
changes in the albumin synthesis, intestinal resorption and 
use of hepatic zinc are disturbed inducing low zinc levels18. 

However, Cu concentration in liver cirrhosis is a controver-
sial issue19.  Metal binding proteins such as metallothionein 

Table 6: Association of serum Cu (μg/dl) and Zn (μg/dl) concentrations with laboratory measurements among patients 
with acute hepatitis overall and by severity status.

r = Spearman’s rank correlation coefficient, 1 Individuals with severe hepatitis were defined as those with prothrombin time>15 sec and/or 
albumin<3.5 g/dl, ** Correlations significant at the 5% level of significance, Cu: Copper, Zn: Zinc, N: number, AST: aspartate aminotrans-
ferase, ALT: alanine aminotransferase.

Table 5. Differences in patients with acute hepatitis by severity status.
Severe Non-severe
(n=21) (n=19)

Median (Q1, Q3) Median (Q1, Q3) p
Cu (μg/dl) 144 (95, 165) 110 (94, 147) 0.20
Zn (μg/dl) 110,2 (75.4, 151.6) 105 (82.8, 132) 0.86

n (%) n (%)
Cu 0.08
Normal Cu (70-155 μg/dl) 11 52.4 15 79.0
Abnormal Cu (μg/dl) 10 47.6 4 21.0
Zn 0.85
Normal Zn (60-150μg/dl) 16 76.2 14 73.7
Abnormal Zn (μg/dl) 5 23.8 5 26.3  

Note: Severe cases were defined as those with prothrombin time > 15 sec and/or albumin < 3.5 g/dl. Results are presented as median (1st and 
3rd quartile) for continuous variables and as number and percentage for categorical variables. Cu: Copper, Zn: Zinc, n: number.

or ceruloplasmin are included in the family of acute phase 
proteins. In acute infections, acute phase proteins are in-
creased and consequently metal binding proteins acting as 
metal transporters or storage proteins for trace elements are 
also increased. In the first days of acute infection, the metal-
lothionein expression increases in the liver and intestine of 
experimental animals10. The increase of metallothionein in 
the liver was found to correlate positively with both Zn and 
Cu in previous studies10. Consequently during hepatocyte in-
jury in acute infection, a leak of trace elements to the blood 
may occur10.  In the current study, Zn exhibited positive cor-
relation with ALT which is a marker of hepatocyte damage. 

According to the above study10, low or high levels of 
Zn in acute hepatitis depend on the time elapsing since the 
onset of infection. Zn levels are elevated in the first days of 
infection and they are diminished thereafter10.  Our results 
showed a variety of alterations above and below normal 
values in both Cu and Zn concentrations at the clinical on-
set of acute hepatitis compared to healthy controls. We do 
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 Overall Severe hepatitis1 only 

(n=40) (n=21) 

 Cu Zn Cu Zn 

 r p r p r p r p 

Hemoglobin (g/dl) -0.04 0.79 0.01 0.97 -0.10 0.66 0.09 0.72 

Creatinine (mg/dl) -0.21 0.19 0.23 0.18 -0.15 0.52 -0.09 0.72 

AST (U/L) 0.07 0.68 0.12 0.46 -0.07 0.76 0.31 0.19 

ALT (U/L) -0.01 0.95 0.13 0.45 -0.41 0.06 0.45 0.05** 

Total bilirubin (mg/dl) -0.04 0.81 0.04 0.80 -0.05 0.81 -0.11 0.65 

Direct bilirubin (mg/dl)  -0.01 0.95 0.03 0.86 -0.09 0.70 -0.08 0.74 

Albumin (g/dl) 0.30 0.06 0.04 0.80 -0.29 0.20 -0.20 0.41 

Prothrombin time (sec) -0.16 0.31 0.10 0.55 0.46 0.03** -0.12 0.63 
 


