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Who is she?

wife

mother

naturopath

functional nutritionist

labor doula

postpartum doula

lactation educator

former postpartum private chef

educator

Nina-Marie Rueda, ND
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What will we cover?
Know what the roles of various minerals are in health

with special emphasis on Ca, Mg, Na, K

Case studies:

fertility/blood pressure

eczema

PANDAS

Autism

pregnancy
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Digestion

Blood Sugar 
Regulation

Fatty Acid
Balance

Mineral 
Balance

Hydration

Pillars to Health
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Mineral 
Balance

What are minerals, anyway?
 spark plugs to reactions in the body

they are needed 

to make hormones

eliminate toxins (detoxification)

make digestive juices

contract/relax muscles/tissues

create energy

produce neurotransmitters

and much more
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What creates mineral imbalances?
depleted soil

medications

includes supplementation

stress

birth/childhood

teens/college

adult years

pregnancy

breastfeeding

surgery/injury/illness

poor sleep



How are minerals measured?
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atomic absorption spectroscopy - over 75yrs ago

standard method of environmental mineral testing worldwide

human HTMA became widely available in the 70s

Drs. Paul Eck and David Watts are pioneers in this research and went on to found

ARL and TEI labs

discovered the distinct nutrient patterns on HTMA

Hair Tissue Mineral Analysis:



How are minerals measured?
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Blood is homeostatic and will deposit elements into tissues to remain

in balance.

Blood shows acute snapshots.

Using both will give a comprehensive picture.

But what about blood chemistry??



Antagonism and Synergism of Elements:

Minerals and minerals

Minerals and vitamins

Minerals and hormones

Minerals and metals (antagonistic only)

Antagonistic Examples:

Cadmium: Ca, Fe, Mn

Calcium: Pb, Zn, Mg, Fe, P,

Thyroid hormone: Ca, Cu, Br, 

Chromium: Vitamin B12, Vitamin D, Vitamin B10

Synergistic Examples:

Magnesium: Ca, K, Zn, Mn, P, Cr

Magnesium: Vitamin A, B1, B2, B3, C, E

Estrogen: Copper

Testosterone/Progesterone: Zinc

             Mn, Na, K, Cd

             Pb, Co

Important Principle:
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primary structural element

over 95% is in the bone and teeth

when it is displaced into the tissues, it dysregulates that

tissue's/organ's functions

inhibits thyroid hormone

can block iodine receptors and negatively impact your

thyroid

insulin release is dependent on calcium's availability

controls the nervous system

responsible for muscle contractions

maintain the pH of the body

reduces lactic acid build up

Calcium
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intracellular mineral

key element in cellular metabolism

needed for the creation of ATP (energy)

needed for over 3,000 enzyme reactions

regulates sugar metabolism

highest concentration in muscles, liver, heart,

pancreas

needed for cell membrane permeability

relaxes muscles

reduces inflammation

known as the heart mineral

Magnesium
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primary alkalizer

regulated by the adrenal glands secretion of aldosterone

regulates blood pressure

regulates increased heart rate

maintains fluid balance

maintains pH levels

influences hydrochloric acid levels (stomach acid)

influences cell membrane permeability

sodium-potassium pump

Sodium
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regulates blood pressure (with sodium)

maintained fluid pH & pH level of the body

influences cell membrane permeability

sodium-potassium pump

sensitizes the cell to thyroid hormone

involved in managements of hormones

assists in steroid production/transport in

the placenta

nerve conduction of the heart

lowers heart rate

dilates arteries

Potassium

© Nina-Marie Rueda, ND | www.doctorninamarie.com | IG: @doctorninamarie



Fertility: 35, F
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Fatigue, digestive issues, returning hair loss,

extremely painful period cramps, consistent mild

dizziness/low blood pressure. She is working on

getting her body in a better place before trying to

get pregnant.



Fertility: 35, F

© Nina-Marie Rueda, ND | www.doctorninamarie.com | IG: @doctorninamarie

Three Lows - Ca/Na/K

overwhelming stress (stress response is

beginning to malfunction)

blood pressure becomes dysregulated

Ca - low: dysregulated BP (usually high),

hyperthyroidism, anxiety, Type I insomnia, etc.

Fertility: germ cell maturation, placental

development,  regulates sperm movement/shape,

needed for fertilization



Fertility: 35, F
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Na - low: can lead to low BP, dizziness, fatigue, low

HCl, depression, bloating, weakness, poor protein

digestion, etc.

Fertility: supports BP, decreasing poor prenatal

outcomes, decreases risk of endo and PCOS

NOTE: blood chem showed low Na as well

K - low: allergies, constipation, fatigue, irregular

heartbeats, low BP (or high), water retention, etc.

Fertility: regulates BP, decreases risk of stroke, CVD,

Insulin Resistance



Fertility: 35, F
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Mg - high: low BP, confusion, depression, diarrhea,

fatigue, lethargy, etc.

Fertility: regulates BP, supports inflammatory

response, moves waste for detox, supports

menses (eliminating PMS; key in endo)

“It has been claimed that magnesium

supplementation of pregnant women might

reduce the risk of IUGR of the fetus, increase

birthweight, and reduce by half the incidence of

eclampsia.”



Fertility: 35, F
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Metals:

Uranium

Arsenic

Mercury

Aluminum

Bismuth

Tungsten

Zirconium



Fertility: 35, F
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Common sources of exposure:

Uranium: 

geographic locations with granite deposits

(Colorado, Nevada, etc.) (food grown in soil)

Phosphate fertilizer

Nuclear plant run-off’s (water)

Water

Arsenic:

rice

chicken (feed)

treated wood

water supply

Mercury:

water

fish

amalgam fillings

HFCS

Aluminum:

tap water

antiperspirants

tale salt

antacids

bread

canned foods

aluminum cookware/foil/containers

Bismuth:

tap water/well water

seaweed

paint

soybeans

insecticide

Tungsten:

some water sources

paint

waterproof markers

dyes & ceramics

jewelry

Zirconium:

ceramics & glass

deodorants

skin ointments

nuclear power (run-offs)

artificial gem stones

poison ivy treatment



Fertility: 35, F
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Mercury - 

menstrual disorders, sterility, spontaneous abortion

progesterone decreases; LH is inhibited

amount of mature oocytes & follicles decrease

Selenium, Iodine, Zinc, Chromium, Manganese oppose Mercury.



Fertility: 35, F
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Tungsten - 

Tungsten oxide was used for permanent male sterilization in animals

low stored Vitamin D was associated with detection of Tungsten in

comparison to controls

Tungsten has a direct correlation with Chronic Kidney Disease (a direct

effect on blood pressure), blood sugar regulation, and detox.

Molybdenum opposes Tungsten.



Note: Next is an eczema
case with a photo of a

bloody flare.
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Eczema: 2, M

Mom’s (obvious) concern is her son’s eczema rash. Nothing

parents have done is helping it. Parents are now using a

steroid cream to help.
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Four Lows pattern - stress response has malfunctioned; poor absorption

Most minerals are low

Zinc - high:

infection, high cholesterol, anemia (antagonized Cu)

First study: “Low zinc and copper levels are commonly found in pediatric

skin diseases and their significance needs to be determined.”

Some heavy metals

2nd study notes arsenic and mercury as potential culprits

Other testing showed: fungal overgrowth, severe microbial dysbiosis,

low serum Zn and Cu

Eczema: 2, M
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Eczema: 2, M
First study notes the importance of zinc status in skin conditions

Second study notes various micronutrients for consideration with

atopic dermatitis:

Zinc, Vitamin D, and Selenium

Protocol: mineral balancing with Zn, Vitamin C, omega-3s, digestive

enzymes, probiotics, and then moving into an eradication protocol

for fungal overgrowth and dysbiosis
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Eczema: 2, M
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PANDAS: 9, F
Diagnosed at 6yr old

First strep infection was at 4yr old

Mom’s (and daughter’s) concerns:

OCD

emotional regulation

anxiety

on the verge of a Calcium Shell

overt copper toxicity

heavy metal toxicity

Uranium can lead to immune system disorders

Four main concerns with PANDAS:

inflammation (brain, gut, systemic)

microbiome/infections

immune system

reinforcements/prevention



© Nina-Marie Rueda, ND | www.doctorninamarie.com | IG: @doctorninamarie

PANDAS: 9, F
One of the factors in OCD is neurotransmitter production,

particularly serotonin. 

Serotonin is a neurotransmitter involved in many aspects of

human behavior and function.

Needs tryptophan (amino acid)

Phosphorus is low - which we would get easily from protein

Iron deficiency relative to Copper can result in imbalances with

serotonin production (blood chemistry reveals elevated iron

with very low ferritin)

low Na/Mg ratio indicates poor adrenal

function/mitochondrial dysfunction - and this is key in

regulating copper

Thyroid hormone increases the brain content of serotonin 

high Ca/K ratio indicates poor thyroid hormone

production/function; blood chem showed lowered thyroid

function with elevated antibodies
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PANDAS: 9, F

Metal complexes that were formed:

“Aluminium with melatonin, tryptophan, and serotonin; cadmium with melatonin and

tryptophan; copper with melatonin and serotonin; iron with melatonin and serotonin; lead

with melatonin, tryptophan, and serotonin; and zinc with melatonin and tryptophan.”
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PANDAS: 9, F

“ In patients' serum, zinc, iron, and magnesium concentrations decreased significantly (p<0.05)

compared to the controls. Serum manganese and calcium concentrations were significantly higher

(p<0.05) in patients compared to the controls. These data showed a definite imbalance in the

interelement relations in obsessive-compulsive disorder patients compared to controls and therefore

suggest a disturbance in the element homeostasis.”
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PANDAS: 9, F
Copper Toxicity 

Cu’s roles: electron transport chain, hemoglobin synthesis,

neurotransmitter activity, immune system health,

cardiovascular health, synthesis of collagen and elastin, iron

availability, anti-fungal, anti-mold, and-bacterial.

highest levels of copper are in liver then the brain

HTMA optimal measurement is 2.2

excessive levels of Cu can cause physical and mental

dysfunction

body needs Ceruloplasmin for the regulation of copper

adrenals aid in the liver producing this glycoprotein that

transports copper for usage

poor liver/adrenal function leads to decreased

Ceruloplasmin

bile flow is key for Cu elimination

copper stimulates adrenaline - leading to anxiety and panic
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PANDAS: 9, F
Copper toxicity may be involved in the

dysregulation of serotonin.
“...there is the possibility that unbound copper is available to interact with

extracellular components. Our data show that the interaction between copper

and important neurotransmitter, 5-HT [serotonin], is toxic to undifferentiated

PC12 cells. This appears to be copper specific as iron and zinc had little effect.”
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Autism: 5, M
Mom’s concerns:

supporting a neurodivergent brain

diagnosed as “low” on the spectrum

allergies

behavior

Top 5 things:

Heavy metal toxicity

Nutrient deficiency

Fungal infection

Genetic SNPs/methylation issues

Poor blood sugar regulation

What do we see?

Three highs (Ca is the low macromineral)

Low Cu and Zn - immune stress, possible fungal infection

Zinc is a key nutrient in speech development

Heavy metal toxicity

High Cr and V - poor blood glucose regulation

High Boron - needed for adrenal function; can lead to:

irritability, noise sensitivity, fears

chronic overload can cause poor appetite, nausea, weight loss

Low Sulfur - detoxification (sulfation) impaired

Ca/Mg/Zn - calm the CNS
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Autism: 5, M
Study notes connection between various metals:

“We got high associations and significant values between of lead,

mercury and cadmium concentrations and ASD. Study results indicate

that there are significant differences of hair essential trace elements

concentrations in children with autism spectrum disorder comparing

with healthy children group. The result obtained also showed high

contamination to heavy metals such as lead, mercury and cadmium in

ASD children compared to healthy ones.”

Children with genetic problems, malnourished children, children from

families with social problems were excluded from the study.

Autism and Heavy Metals Toxicity:
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Autism: 5, M
The contaminations to heavy metals were detected in

case of lead (78% and 16%), mercury (43% and 10%) and

cadmium (38% and 8%)

The study statistical results indicated, that deficient

concentrations of trace elements such as zinc,

manganese, molybdenum and selenium in hair

significantly linked with ASD
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An important consideration:

“...several associations between levels of metals and elements during gestation and ASD and ADHD in children. The most

notable ones involved arsenic, cadmium, copper, mercury, manganese, magnesium, and lead. Our results suggest that

even population levels of these compounds may have negative impacts on neurodevelopment. As we observed mainly

similarities among the metals' and elements' impact on ASD and ADHD, it could be that the two disorders share some

neurochemical and neurodevelopmental pathways.”
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An important consideration:

“The objective of this study was to determine if prenatal and childhood blood lead concentrations are associated with

arrests for criminal offenses.”

“Prenatal and postnatal blood lead concentrations are associated with higher rates of total arrests and/or arrests for

offenses involving violence.”

This study did not assess all criminal behavior as not all lead to an arrest.
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Autism: 5, M

“Accounting for socio-demographic covariates, lead in air remained a strong predictor of assault rates.”

“Lead in air was the strongest predictor in the model, accounting for 29.8 % of the variance in assault rates 21 years

later. By comparison, the proportion of the population aged 15–24 accounted for 5.4 % of the variance, and the

proportion of the population who completed secondary school accounted for 5.0 %. Median income was not a

significant predictor in the model.”
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7wks pregnant

Concerns:

nausea

liver support

blood sugar regulation

thyroid dysfunction

anxiety

What do we see:

Ca - elevated

Na and K - low

High Cu

High Zn

Low Mn

High Cr

Low Mo

Low Lithium

Pregnancy: 36, F



Pregnancy: 36, F
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High Copper:

Study: Pregnancy causes an increase in Cu levels (estrogen),

which can lead to:

premature birth, low birth weight, vomiting, diarrhea,

gestational diabetes.

this client had a past of birth control use (8yrs)

“Increased copper accumulation in the mother can lead to

inherited copper toxicity in the children” (Dr. Watts).

Dr. Watts of Trace Elements notes in his book, “Copper

can also affect thyroid function through the actions of

insulin. Elevated tissue copper increases tissue retention

of calcium, which triggers an increase in insulin secretion

by the pancreas. Since zinc is required for the storage of

insulin, it is possible that the zinc-copper antagonism

could be responsible for flooding insulin in the blood.”



Pregnancy: 36, F
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High Chromium: can lead to nausea, vomiting,

allergies, fatigue

High Mg: can lead to confusion, depression,

diarrhea, fatigue, lethargy, low BP, muscle

weakness

Mg and Cr are synergistic minerals

study: patients with preeclampsia had higher

levels of magnesium and calcium than patients

without preeclampsia; same patients also

demonstrated significantly lower Ca/Mg ratios

than those without preeclampsia.
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Pregnancy: 36, F

Low Mn: deficiency can be related to copper toxicity and

dental decay

study: higher copper and lower molybdenum

concentrations could increase the risk of glucose

dysregulation during pregnancy, with women at higher

risk of gestational diabetes mellitus potentially affected

to a greater extent.

every increase in molybdenum concentration

measured during the 1st trimester was associated

with 1.2mg/dL lower mean glucose level.
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Pregnancy: 36, F
Recommendations: 

digestive supports based on GIMAP

personalized mineral supplement with vitamin cofactors

Mg glycinate, Mg Malate

Sea salt

Potassium gluconate

Selenium

Boron

Vitamin E

Vitamin K2

Vitamin B1

Vitamin B3

Vitamin B6

Vitamin A

Vitamin C

pregnancy safe binder

liver and gallbladder homeopathic supports
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Pregnancy: 36, F
Metabolism in better place

better balanced Ca/P ratio

Body exhausted - common with depletion of

nutrients in pregnancy

low Na/K ratio

better thyroid function

balanced Ca/K ratio

excess copper gone

could be binder and mineral support, could also

be that excess copper was passed to baby in-

utero

adrenals are more responsive/better mitochondrial

health

Na/Mg ratio increased

blood sugar regulated

balanced Ca/Mg ratio



How do we address our mineral levels?

Food first; always food first. 

Test, don't guess. :)

hair tissue mineral analysis (paired with appropriate blood chemistry)

After food, supplement with key nutrients.
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Let’s look at some examples of how:



Food First: Calcium

SARDINES
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KEFIR

SPROUTED
ALMONDS

RAW MILK

CHEESE

CHIA SEEDS

YOGURT

SOAKED
WHITE BEANS

SALMON

PREGNANCY - LACTATION: 1000mg/day to 1200 mg/day



Herbs: Calcium

THYME
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CHERVIL

BASIL

DILL

MINT

MARJORAM

OREGANO

PARSLEY

SAGE



Calcium: Meeting the Minimum
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1 CUP OF
WHOLEMILK

1/2 CUP of
COTTAGE

CHEESE

1 CUP OF
YOGURT

4 OZ OF
SALMON

2 TBSP OF
CHIA SEEDS

4 TBSP OF
ALMONDS

1/2 CUP OF
SARDINES



Calcium: Meeting the Minimum
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1 QUART OF
WHOLE MILK

1/2 CUP OF
SARDINES

1387.5 mg of Calcium



Food First: Magnesium
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COOKED LEAFY
GREENS

BEEF
CACAO

EPSOM SALT

DAIRY

CHICKEN LIVER

AVOCADO FATTY FISH

SOAKED
BLACK
BEANS

PREGNANCY + LACTATION: 300 mg/day



Herbs: Magnesium

MARJORAM

© Nina-Marie Rueda, ND | www.doctorninamarie.com | IG: @doctorninamarie

ALFALFA DILL

NETTLE

HORSETAIL

RED
CLOVER

CHERVIL OREGANO



Magnesium: Meeting the Minimum
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1 CUP OF
SOAKED

BLACK BEANS 

1 CUP OF
AVOCADO

2 CUP OF
GROUND BEEF

CHICKEN LIVER

1 CUP WHOLE
MILK



Food First: Sodium
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PICKLES

SAUERKRAUT

SALTED
SPROUTED
ALMONDS

SEAWEED

OLIVES

COTTAGE
CHEESE

SEA SALT

COOKED CLAMS
OR MUSSELS

PREGNANCY: + LACTATION:  1500mg+



Sodium: Meeting the Minimum

© Nina-Marie Rueda, ND | www.doctorninamarie.com | IG: @doctorninamarie

1/4 TSP OF
SEA SALT

1 PACK OF 
SEASNAX SEAWEED

1/2 CUP OF
COTTAGE CHEESE

1/4 CUP OF
GREEN OLIVES
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Food First: Potassium

CLAMS

APRICOTS

AVOCADO

BANANAS
POTATOES

PARSNIPS

BEETS

SARDINES

PREGNANCY: 4700mg

LACTATION: 5100mg



Herbs: Potassium
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DILL

PARSLEY

NETLLE

CORIANDER
BASIL

TURMERIC

CHERVIL

TARRAGON
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6oz OF
SALMON

Potassium: Meeting the Minimum

1 CUP OF
APRICOTS

1 CUP OF
AVOCADO

1 BANANA

1 MEDIUM
POTATO

1 CUP OF 
MASHED PARSNIPS

1 CUP OF
COOKED BEETS

1 CAN OF
SARDINES
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Supplements:
Mg Na KMAGNESIUM SODIUM POTASSIUM

Magnesium
Glycinate
Magnesium Bis-
glycinate
Magnesium
Malate
Epsom salt
baths
Transdermal
(lotions, sprays)

Celtic Sea
Salt
Redmond's
Real Salt
Crucial Four
Salt
Baja Gold
Salt

Potassium
Glycinate
Potassium
Gluconate
Potassium
Carbonate
Potassium
Citrate

Ca CALCIUM

Calcium
lactate
Calcium
pyruvate
Bone meal
Pearl
powder



Mineral balancing supports life.
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Where to find me:
@doctorninamarie

www.doctorninamarie.com

Any questions?


