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Abstract 
Research themes in the Thinking Zinc clinical trial 

Paintings by Mallery Quetawki, Zuni Pueblo 

  

•  Low serum zinc is associated with increased 
DNA damage increased inflammatory 
cytokines in non-indigenous populations1-4.  

•  Higher urinary arsenic is associated with 
increased oxidative stress which induces  
DNA damage 6. 

 

 

DNA Damage by Uranium DNA Repair Functional Immune System 

Certain metals displace 
zinc in proteins*.  

*>40 bench research publications by 
UNM METALS researchers.   

Zinc-binding proteins regulate many 
aspects of cell function. 

“Zinc	Finger”		Mallery	Quetawki	

Zinc is protective in peptide, protein, 
cell and animal models*.  
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Range of serum zinc levels in NBCS 
population 

Thinking Zinc: A Study of Zinc Supplements on the 
Navajo Nation 

Why Zinc? 
Urinary metals concentrations for several metals, including uranium are higher 
than national averages (i.e. NHANES) and higher than observed for Navajo Birth 
Cohort Study 
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Question: Will findings of zinc benefit from experimental models be 
applicable to an human population with environmental metal 

exposures? 

Overall Question and Study Design 

Inclusion criteria:   
•  Men or women between the ages of 21-64 
•  Current resident of the Navajo Nation. 
•  Willing to provide blood and urine samples on scheduled 

study dates. 
•  Willing to take a daily zinc supplement. 
 
Exclusion criteria:  
•  Women who are pregnant or nursing or women who plan 

to become pregnant . 
•  Diagnosed diabetes. 
•  Known or suspected allergy to zinc. 
•  Diagnosed syndrome of copper homeostasis.   
•  Individuals consuming zinc supplements or multivitamins 

and are unwilling to stop for the duration of the study.  
 

Communities	living	in	proximity	to	abandoned	uranium	mines	have	documented	exposures	to	metals	
in	drinking	water,	soil	and	dust.	The	objective	of	this	study	is	to	characterize	and	compare	metal	
exposures	in	“Thinking	Zinc”	participants	of	the	Navajo	Nation.	Thinking	Zinc	is	an	intervention	trial	to	
assess	the	effect	of	dietary	zinc	supplementation	to	mitigate	the	toxicity	of	metal	exposures.	Urinary	
metal	analysis	finds	Thinking	Zinc	study	participants	with	elevated	levels	of	uranium	approximately	4-
fold	greater	than	those	detected	in	the	general	US	population.	Of	15	metals	tested,	4	had	at	least	10%	
of	the	participants	above	the	National	Health	and	Nutrition	Examination	Survey	(NHANES)	95th	
percentile.	Interestingly,	the	median	values	of	multiple	metals	were	lower	in	the	Thinking	Zinc	group	
compared	to	the	Navajo	Birth	Cohort	Study.	Urinary	metals	differences	were	observed	between	the	
two	study	locations,	Red	Water	Pond	Road	and	Blue	Gap/Tachee.	Many	metals	show	substantial	
fluctuations	over	time,	with	greater	differences	detected	in	urinary	versus	serum	metals.	Median	total	
urinary	arsenic	concentrations	in	Thinking	Zinc	participants	are	similar	to	values	in	NHANES,	although	
there	are	distinct	differences	in	arsenic	forms	suggesting	changes	in	metabolic	outcomes	for	arsenic	in	
the	Navajo	population.	These	findings	highlight	that	certain	metals	exposures	related	to	legacy	
uranium	mine	waste	are	elevated	compared	to	NHANES	in	studies	conducted	on	the	Navajo	Nation	
and	that	specific	metals	exposures	may	differ	between	Navajo	communities.	The	finding	of	toxic	metal	
fluctuations	over	time	may	ultimately	inform	additional	strategies	to	reduce	exposures	through	
behavioral	interventions. 

Preliminary Biomonitoring Results 
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Figure 1: Biomonitoring data 
reveals fluctuations in urinary 
levels of  uranium, vanadium 
and arsenic exposure. Thinking 
Zinc participants showed 
variability in urinary metal levels 
over longitudinal biomonitoring 
with episodic higher dose 
exposures. Less fluctuations are 
seen in serum metals levels.	
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