
   
 

 

1 
 

 

 
 
 
 
 

Brief profiles on systemic toxicological effects of common counter-
ions in metal substances: 

 
7. Chloride 

 
 

Version 20 December 2019 

 

 

 

 

 

 

 

 

 

Developed by:       On behalf of: 
K. Klipsch, R.V. Battersby     Violaine Verougstraete 
EBRC Consulting GmbH     Eurometaux 
Raffaelstr. 4       Avenue de Tervueren 168 box 13 
30177 Hannover, Germany     1150 Brussels, Belgium 



 

 
 

2 
 

Disclaimer 

This document contains information that may be useful to employees and members of Eurometaux or 
to the members of the MISA community. This document on counterions may be useful to other persons 
and legal persons interested in the subject matter for professional or other reasons. However, the user 
accepts all of the terms of this disclaimer notice, including exclusions and limitations of liability. The user 
assumes sole responsibility for any use of the content, graphs and figures in this document and 
Eurometaux/EBRC disclaim all warranties, express or implied, with respect to this document and its 
content, including, without limitation, any warranties of accuracy, completeness, timeliness, non-
infringement, title, merchantability, or fitness for a particular purpose. In no event will Eurometaux or 
EBRC be liable for any incidental, indirect, consequential or special damages of any kind, or any 
damages whatsoever, including, without limitation, those resulting from loss of profits, contracts, 
goodwill, data, information, income, anticipated savings, or business relationships, whether or not 
Eurometaux/EBRC have been advised of the possibility of such damage, arising out of or in connection 
with the use of this document or its content 
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Chloride: Brief profile on systemic toxicological effects 
 
1. Identification  
 
Name: chloride (anion) 
Chemical formula: Cl- 
Molecular mass: 35.453 g/mol 
 
2. Introductory remarks 
 
As an ion, chloride is not a substance under REACH, so that toxicological information is not available 
on the ion on its own. Chloride is a common anion in salts of cationic metals. The aim of this summary 
on the systemic toxicity of chloride is to assist the assessor of health hazards of chloride containing 
substances, in determining whether the chloride moiety contributes to the overall toxicity of the 
substance. This document does not discuss primary literature or studies in great detail. Instead, 
reference is made to most recently published authoritative reviews, such as from the European Food 
Safety Authority. If no other citation is given, statements in this document have been either copied or 
adopted from EFSA (2019). 
 
3. Natural occurrence, physiological function and dietary intake 
 
Chloride is a naturally occurring anion which is abundantly present in the environment (e.g. as part of 
the sodium chloride in seawater) and in the human body. Chloride is the predominant anion in 
intracellular fluid and one of the most important extracellular anions. It contributes to many body 
functions including the maintenance of osmotic and acid–base balance, muscular and nervous activity, 
and the movement of water and solutes between fluid compartments. Reference serum chloride 
concentrations are in the range of 97 to 107 mmol/L (ca. 3.4 – 3.8 g /L).  EFSA (2019) cites a paucity of 
publications providing estimates of daily chloride intake based on food consumption data, primarily 
reflecting limitations in capturing the intake of chloride sources (e.g. sodium chloride added at the table 
or in cooking) and the restricted knowledge of the chloride content of foodstuffs. Earlier estimates 
(EFSA, 2005) suggest that the mean daily chloride intakes of populations in Europe range from about 
5-7 g (about 8-11g NaCl salt).  
 
 
4. Toxicokinetics 
 
In healthy people, chloride is efficiently absorbed in the gut. Following absorption, chloride anions are 
freely transported in the blood, where their concentration is maintained within a narrow range. Renal 
excretion of chloride is coupled primarily to that of sodium and potassium. The overall regulation of 
chloride balance is linked to that of sodium through hormonal control by the renin–angiotensin–
aldosterone system and cortisol. The close interrelationship between sodium and chloride physiology 
and intakes are reflected by high correlations between sodium and chloride urinary excretion. Studies 
which quantified 24-hour urinary excretion of sodium and chloride in subjects from Western populations 
indicate that, on a molar basis, both electrolytes are excreted in similar amounts. 
  



 

 
 

4 
 

5. Toxicological effects 
 
Due to the close interrelationship between sodium and chloride physiology and intakes, it is practically 
not possible to address standard toxicological data requirements for chloride on its own. The information 
in the subchapters below is therefore usually based on the substance sodium chloride and provided for 
orientating purposes only. The information is from authoritative secondary sources; and a detailed 
reliability assessment of the primary data has not been conducted when preparing this document. 
Please also refer to the discussion/conclusion below.  
 

5.1. Acute toxicity 
Main acute effects of NaCl are gastrointestinal and metabolic disturbances following oral intake of 
very high doses with secondary effects to the functions of organs. Oral LD50 values of 3 - 5.8 g/kgbw 
were found in animal studies on rats and mice. There is no danger of poisoning following application 
to the skin (dermal LD50 on rabbits of > 10 g/kgbw). Exposure to dust or mist from aqueous solutions 
could lead to slight irritation in the nose and throat but there is no acute danger. The 1h LC50 for 
NaCl in an inhalation test on rats was above 42 000 mg/m³ (Gestis, 2019). 

 
5.2. Sensitisation 
Experience and physiological knowledge indicate that NaCl does not cause sensitisation (Gestis, 
2019).  

 
5.3. Repeated dose toxicity 
There is evidence that chloride can contribute to the established effect of sodium chloride on blood 
pressure. However, as yet, mechanisms by which chloride on its own (independent of sodium) may 
have a direct effect on blood pressure, have not been established (EFSA, 2019). 

 
5.4. Mutagenicity/genotoxicity 
There are no indications that NaCl has any mutagenic effects. NaCl solutions of very low 
concentrations have been used as solvents for test substances in a variety of mutagenicity tests 
(because of their inactivity). Positive reactions found in isolated cases on cultivated mammalian 
cells or in microorganisms were probably caused by osmotic effects and are not attributable to 
mutagenicity (Gestis, 2019). 

 
5.5. Reproductive toxicity 
There are no indications that NaCl has any developmental toxic effects or influences fertility in 
humans. Epidemiological or animal studies on this using standardized methods are not available. 
In a limited study on rats, the offspring showed increased blood pressure when the mother received 
high NaCl doses in their drinking water (approx. 2 g/kgbw) during pregnancies (Gestis, 2019). 

 
5.6. Carcinogenicity 
A number of prospective cohort studies have assessed the association between sodium chloride 
intake and gastric cancer incidence and/or mortality. The population- based studies available in the 
literature evaluated associations between sodium chloride or sodium intake and gastric cancer risk 
and there are no studies that evaluated the independent role of chloride from sodium chloride in 
the disease occurrence (EFSA, 2019). 
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6. Discussion and conclusion 
 
EFSA (2019) has reviewed available data that would allow to derive dietary reference values for chloride, 
including an upper limit, above which adverse effects due to chloride would be observed. 
The EFSA Panel noted the close relationship between sodium and chloride balances in the body, and 
concluded that there is insufficient data to assess toxicological effects (and to set an upper intake level) 
for chloride on its own. Only for the established effect of sodium chloride on blood pressure, EFSA states 
that there is evidence that chloride can contribute to the effect, although clear mechanisms by which 
chloride on its own may have a direct effect on blood pressure have not been established.  
 
Further, similar urinary excretion levels of sodium and chloride (on a molar basis) are typically observed 
in Western populations. Hence, the EFSA Panel considers that reference values for chloride can be set 
at values equimolar to the reference values for sodium for all age and life-stage groups. Consistent with 
the values for sodium, the reference values proposed for chloride are considered to be safe1 intakes for 
the general EU population, under the consideration that the main dietary source of chloride intake is 
sodium chloride.  
For adults (> 18 years), including pregnant and lactating women, EFSA suggests a dietary reference 
level (“considered to be safe and adequate”) of 3.1 g chloride per day. Thus, for the average adult with 
a default body weight of 70 kg a figure of 44 mg chloride/kgbw/d can be adopted. 
 
Chloride “in a nutshell”: 
 

Key / leading adverse 
systemic effect on human 
health: 

Possible but not proven contribution of chloride on adverse effects 
on blood pressure by sodium chloride. 

Relevant (CLP) Hazard 
Classification(s) for 
systemic effects: 

none 

Numerical toxicological 
descriptor:   

dietary reference level (“considered to be safe and adequate”): 44 
mg chloride/ kgbw / d for adults 
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