
EXECUTIVE SUMMARY 
Rubidium – Oral Risk Assessment CAS # 7440-17-7 

PARAMETER LEVEL UNITS DERIVED 

LOAEL                                       

(no-observed-adverse-effect level)  
5 mg/kg-day 

From a human clinical trial as an anti-depressant 
for three weeks 

Oral RfD 

(oral reference dose) 
0.02 mg/kg-day 

From a human clinical trial for three weeks with a 

300x total uncertainty factor 

TAC 

(total allowable concentration) 
0.5 mg/L 

For a 70 kg adult drinking 2 L/day using an 80% 
relative source contribution for drinking water 

SPAC 

(single product allowable concentration) 
0.2 mg/L 

From the TAC, using 3 sources of Rubidium in 
drinking water 

STEL 

(short term exposure level) 
0.5 mg/L 

From a human clinical trial study assuming a 10 kg 
child drinking 1L.day. 

EXPOSURE 

SUMMARY 

Rubidium (Rb) is found naturally in the environment being the 16th most abundant element in the earth’s 
crust.  While exposure of the general population to Rb may occur via drinking water as a leachate from 

cement materials used in potable water distribution systems, the primary route of human exposure occurs 

naturally via the diet.   
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CRITICAL 

EFFECT 

Pharmacological effects on the central nervous system (CNS) as an antidepressant and side effects, 

including diarrhea, polyuria, confusional state and/or excitement 

UNCERTAINTY  

FACTORS 

Factors applied in calculating the oral RfD include: 

•   1x   for interspecies extrapolation  

•   3x   for intraspecies extrapolation  

•   3x   for subchronic to chronic extrapolation  

•   3x   for LOAEL to NOAEL  

•   10x   for database deficiencies  
The total uncertainty factor is therefore 300x. 

TOXICITY 

SUMMARY 

Rb+ has been used as a therapy for treating pathological and mental conditions including epilepsy, heart 

disease, clinical depression, schizophrenia, and cluster headaches as well as a radiotracer in positron 

emission topography. In clinical trials, Rb chloride has been given to clinically depressed patients at doses 

of 4.2 – 30 mg/kg-day Rb+ for up to 86 days with the most noted effect being an elevation in mood with 

few side effects. The lowest therapeutic dose of Rb+ from the human data without appreciable side effects 

is approximately 5 mg/kg-day. Similar CNS effects are observed in both humans and laboratory animals.  

In animals, exposure to Rb+ results in an increase in the excitability and startle response.  In a three-

generation study, Sprague Dawley rats were provided drinking water with RbCl (100 mg/kg-day Rb+) and 

KCl while the control group received KCl.  Exposure to RbCl in the drinking water commenced at weaning 

through the third generation and a year afterward.  There was no morbidity or mortality throughout the 

experiment. The most sensitive effect observed in rats was an increased startle response. Rb+ perturbs 

catecholamine metabolism due to increased neuronal firing in the brain, leading to a greater release of 
stored norepinephrine resulting in excitation. Studies in mice and Sprague Dawley and Wistar rats revealed 

an increase in aggression occurred at the lowest dose in mice while Sprague Dawley rats were less sensitive, 

exhibiting effects at mid-dose.  No response was observed in Wistar rats.  There are no current guideline 

genotoxicity tests conducted with Rb+.  Earlier genotoxicity tests comparing Rb+ with other known 

carcinogenic metals indicate that Rb+ does not affect the fidelity of the DNA by increasing base-pair 

substitutions.  Rb+ is an analog of potassium and displaces it in the body. Rb is not expected to be 

metabolized or bind to macromolecules, including DNA. When evaluated according to USEPA (2005) 

guidelines, there is inadequate information to assess the carcinogenic potential of Rb due to the lack of 

standard genotoxicity or chronic/carcinogenicity studies in animals or humans.   

CONCLUSIONS 
Based on the human therapeutic dose and associated side effects and the application of appropriate 

uncertainty factors, the drinking water levels derived in this risk assessment are protective of public health.   

 


