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Disclosures

Orlucent, Inc ςreview slides of melanocytic lesions

Blueprint Medicines ςreview slides of mast cell infiltrates
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Food has been recognized as important to 
health for millennia

ά[Ŝǘ ŦƻƻŘ ōŜ ǘƘȅ ƳŜŘƛŎƛƴŜΣ ǘƘȅ 
ƳŜŘƛŎƛƴŜ ǎƘŀƭƭ ōŜ ǘƘȅ ŦƻƻŘέ

  Hippocrates, 460 ς 370 BC
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Agenda

ÅIndustrial food production 

ÅStandard American Diet / Western Diet

ÅInflammatory skin diseases and diet:
ÅPsoriasis

ÅAcne

ÅEczema

ÅDermatophytosis

ÅGeneral recommendations
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Top causes of death in United States

2019

cdc.gov
JAMA 2018

Infectious disease to cardiovascular diseases and cancers ς all due to abx revolution 
starting in 1928? Probably not ς accompanied by dramatic changes in dietary patterns

In the United States, poor diet has become the leading cause of death and disability

What has happened?
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Changes to farming and crop production

Plainview Farm, Fairbury Nebraska, and one of the crops 
we produce on our farm ς corn, pervasive in the diet
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Plainview Farm
Fairbury, Nebraska

Scott, 3 years old

Visited for weekends at least once/month
All the food we ate was produced on the farm
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What happened in 80 years?

Plainview Farm, Fairbury NE, 1950s
Fairbury Gazette

Wheat, corn, milo (grain), soybeans, hay 
Horses, cattle, hogs, chickens
Large garden - canning
Sustainable whole food sources to feed family

Cattle barn (destroyed 
by lighting 1980s)

Grain elevator

Hay, horse barn

Hog barn
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tƭŀƛƴǾƛŜǿ CŀǊƳΣ CŀƛǊōǳǊȅ b9Σ WǳƴŜ нлнлΣ {ŎƻǘǘΩǎ ŘǊƻƴŜ

Corn, soybean monoculture ς food desert, nothing edible

1900 ς 
40% lived 
on farms

2023 ς 1% 
live on 
farms

Farms are much 
more productive
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Corn production has skyrocketed in the last 
80 years (similar for soybeans)

Dutton J, CropProphet

Iowa #1 producer of corn since 1994, 
though imports 80% of its food

Corn hybrids, allow plants to be planted closer 
together, vast improvement in crop yields
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Corn has become the largest crop in US

ÅUS corn production: 15.2 billion bushels in 2024, largest on record

ÅMarket for corn is enormous

ÅIncredibly versatile ς corn is present in thousands of items just in 
the grocery store

U.S. Grains Council (USGC) 2023/2024 Corn Harvest Quality Report
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Interesting things about corn plants

ÅDomesticated from the wild grass ancestor of corn 8,700 years ago 

ÅNo other plant can produce food as fast:
ÅSingle corn seed: 150 ς 300 large kernels

ÅSingle wheat berry: up to 50 kernels

ÅEntirely dependent on humans for cultivation ς ŎŀƴΩǘ ŘƛǎǇŜǊǎŜ ƛǘǎ ƻǿƴ ǎŜŜŘ 
due to husk which needs to be removed, seeds taken from cob, then planted

Å97% of a corn plant comes from the air, 3% from ground

ÅCorn is a C4 plant (5% of plants on earth), more efficient, vs C3 plant (95%)

Tian F, Stevens NM, Buckler ES. PNAS 2009;106(s1):9979-86
tƻƭƭŀƴ aΦ hƳƴƛǾƻǊŜΩǎ 5ƛƭŜƳƳŀΣ нллс
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Corn plants (C4) take up more of the heavier C13 isotope than C12 isotope in 
atmospheric CO2 than C3 plants, is therefore a marker for corn consumption

Corn consumption leaves a molecular signal in protein and can be quantified

Plant photosynthetic pathway

13C CO2 =   1% of CO2
12C CO2 = 99% of CO2

Atmospheric CO2

C3 plant takes up lighter 12C CO2 

C3: Initial C fixation enzyme, 
rubisco, discriminates against the 
heavier 13C than C4 plant which 
uses phosphoenolpyruvate (PEP) 
carboxylase

C4 plant takes up 13C and 12C CO2 

C4: more efficient at 
capturing heavier and lighter 
carbon isotopes than C3 
plants resulting in a slightly 
higher proportion of heavier 
isotopes in their tissues
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What happens to 15 billion bushels of corn?

¢ƘŜ ŎƻǊƴ ƛǎ ǇǊƻŎŜǎǎŜŘΧƛƴǘƻ ǘƘƻǳǎŀƴŘǎ ƻŦ ǇǊƻŘǳŎǘǎ
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Corn Kernel Anatomy
 

KEE't Germ

HullEndosperm
Complex carbohydrates

Rearrange into hundreds of 
organic compounds

Glucose              Sorbitol
Fructose - HFCS    Mannitol
Maltodextrin
Ethanol
Xanthan gum
Monosodium glutamate
Etc.

Dried, crushed for corn oil

Vitamins, nutritional 
supplements

White flour (wheat) = endosperm, bran (hull) and germ extracted

Whole grain = all three parts
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Things made from corn ς Nebraska Corn Board

ÅToilet paper ς keeps sheets soft

ÅDrywall ς ŎƻǊƴǎǘŀǊŎƘΩǎ ōƛƴŘƛƴƎ ǇǊƻǇŜǊǘƛŜǎ

ÅToothpaste ς cornstarch natural abrasive, source of fluoride

ÅCrayons ς coloring agent, glue under wrapper

ÅSpark plugs?! ς corn fashioned into a ceramic-like material, insulator

ÅHand soap and sanitizer ς ethanol, citric acid

ÅCoating on medications like aspirin

ÅTires ς cornstarch, corn oil added to rubber

ÅFireworks

ÅGlossy coating on magazine paper, perfume, diapers, batteries, most 
adhesives, plastics, etc., etc., etc.

 

KEE't

Corn is an integral part of modern life
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Grocery store contains > 4,000 items, with corn as an ingredient - most 
are heavily processed

iowacorn.org
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Most vitamin E in the American 
diet comes from corn oil, also 
other oils like soybean
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2/5 of all corn goes to feeding 
animals on an industrial scale

Concentrated animal -feeding 
operations (CAFOs)

Corn feed is the overwhelming 
source of food for tissue growth

PNAS 2008;105:17855-60
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Owens, R. NC Cooperative Extension, 2021
Guisinger R. Nebraska Food Cooperative, 2014

Grass-fed, finished, pasture

Time to slaughter 2 ς 3 years (4-5 years ~ 80 ys ago)

Weight at slaughter 1000 lb.

Antibiotics No

Meat Leaner, less fat, less saturated fat
Relatively equal Omega-3 and 6 FA
Lower in calories

Efficiency

Diet Grass

12 lb. grass = 1 lb. meat

Corn finished, feedlot

14 months

1500 lb.

Yes ς liver abscesses ς acidic corn 
damages rumen wall - rumenitis

Heavily marbled (2x), more saturated fat
Less Omega-3 FA and more Omega-6 FA
Higher in calories

Grass first six months, then corn

7 -16 lb. grain = 1 lb. meat
10 calories fossil fuel = 1 calorie beef

Concentrated animal -feeding 
operations (CAFOs)

Cattle feeding / finishing prior to slaughter

High carb diet
Fat storage

Cattle, ruminants, are 
adapted to eat grass
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What do Americans have in common with these animals?

Wild caught Farmed

²Ŝ ŀǊŜ ŀƭƭ ƻƴ ǘƘŜ ά/ƻǊƴ 5ƛŜǘέ
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You are what you eat

Ludwig Feuerbach, ~ 1863

Corn and soy
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You are what you eat, eats

Concentrated animal -feeding 
operations (CAFOs)

Also corn
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Andromeda Galaxy, November 29, 2024

300 images, 30 seconds each
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13C is a marker for corn consumption in individual diets

12C13C 12C
12C

12C

13C

13C13C
13C

13C
13C

13C

Corn, C4 plant

Corn in diet:
Meat from CAFOs
Processed foods

13C amino acids  

Hair keratin

Legume, C3 plant

12C amino acids
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ÅHair samples from 684 individuals collected from garbage bins at 
barbershops and salons from 65 small and large cities (20 states) by zip code:
Å65 communities across central and intermountain regions

Å29 zip codes in the Salt Lake Valley

ÅHair samples analyzed by isotope ratio mass spectrometer, corn-derived ɻ 13C

What is the average 
% corn-derived 
animal proteins in 
Americans - CAFOs?
1. 20%
2. 40%
3. 60%
4. 80%

ÅAverage 57% of ALL carbon atoms in protein are derived from C4 photosynthesis (corn)

ÅSalt Lake Valley zip codes 1ɻ3C ranged from 40 - 60%, up to 75% in some communities

ÅHigher % seen in lower socioeconomic zip codes, associated with higher BMI, calculated 
ŦǊƻƳ ŘǊƛǾŜǊΩǎ ƭƛŎŜƴǎŜ Řŀǘŀ ƛƴ ŜŀŎƘ ȊƛǇ ŎƻŘŜ

Consumption of corn-fed animal protein is more prevalent in the diets of lower socioeconomic 
populations, placing them at higher risk for increased health problems

European countries 15-20%
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Thure Cerling, PhD

Isotope ratio mass spectrometer
C3 Grass fed beef
Wild meat, elk C4 CAFO meat

Scott hair
Scott fingernail, toenail
Amy hair

Bear Mac

French bulldog hair

Do you want to submit 
some specimens?

Dogs eating Royal Canin F.B. food ς French company

Avg. 57%

0% 100%
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Future Directions??

ÅHow quickly does hair keratin 13C change with dietary modification?
ÅIf fairly dynamic, could use to follow dietary modification, response to therapy in 

inflammatory skin diseases

ÅLw. ŀǇǇǊƻǾŜŘ ά[ƻƴƎƛǘǳŘƛƴŀƭ ǇƭŀǎǘƛŎƛǘȅ ƻŦ ǎǘŀōƭŜ Řмо/ ŀƴŘ Řмрb ƛǎƻǘƻǇŜǎ ƛƴ ƘŀƛǊ ǇǊƻǘŜƛƴ 
ǿƛǘƘ ŘƛŜǘŀǊȅ ŜŘǳŎŀǘƛƻƴ ƛƴ ŀ ƘƛƎƘ ǎŎƘƻƻƭ ǎŎƛŜƴŎŜ Ŏƭŀǎǎ ŎƻƘƻǊǘέ ς started in November 2024
ÅNutrition education (Gaples Institute, lectures)

ÅNutrition questionnaires ς 0, 3 months, 6 months

ÅHair sample for isotope analysis ς 0, 3 months, 6 months (total of 35 participants, including 14/25 
students in science class)

ÅAnother study in progress looking at carbon and nitrogen isotopes in paraffin 
embedded tissues for inflammatory skin disease
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ά²Ŝ ŀǊŜ ƭƛƪŜ ŎƻǊƴ ŎƘƛǇǎ ǿŀƭƪƛƴƎΦέ
TE Dawson, plant biologist, University of California-Berkeley

άLŦ ǿŜ ŀǊŜ ǿƘŀǘ ǿŜ ŜŀǘΣ !ƳŜǊƛŎŀƴǎ ŀǊŜ ŎƻǊƴ ŀƴŘ ǎƻȅέ 
Sanjay Gupta, CNN Chief Medical Correspondent
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What has happened in the last 80 years?

ÅIndustrialization of food production on an unprecedented scale:

ÅCorn (source of carbohydrate)

ÅSoybeans (source of protein)

ÅMeat, dairy production via concentrated animal feeding operations (CAFOs):
ÅVast quantities of cheap animal protein ς corn makes animals grow quickly, bad for their (and 

our) health 

ÅCreation of a never before seen industrial diet with a predominance of corn and soy 
laden, highly processed calorie-dense foods, and homogenization of the diet 

ÅConsumption of more processed meats, dairy, fast food
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Industrialized diet:

Diet is rich in:
ÅRefined sugar
ÅSalt 
ÅWhite flour
ÅProcessed meats
ÅDairy
ÅFood additives
ÅRefined oils

Diet is low in:
ÅFiber

ÅVitamins

ÅMinerals

ÅPlant-derived 
antioxidants

Processed foods

Energy-dense, high glycemic index foods                        fast rise in blood glucose and insulin secretion, fat storage

Overnutrition ς since 1970s, Americans have been consuming extra 500 cal/day
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Agenda

ÅIndustrial food production 

ÅStandard American Diet / Western Diet

ÅInflammatory skin diseases and diet:
ÅPsoriasis

ÅAcne

ÅEczema

ÅDermatophytosis

ÅGeneral recommendations
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Standard American Diet (SAD) / Western Diet
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National Public Radio, 10/2/2023:
άUltraprocessed foods now make up most 
ƻŦ ǘƘŜ ŎŀƭƻǊƛŜǎ ƻŦ ǘƘŜ !ƳŜǊƛŎŀƴ ŘƛŜǘΦέ

Definition of ultraprocessed food: would 
your grandmother recognize it as food?

~ 58% of calories consumed by US adults and children > 1 year of age

Contains ingredients that you 
ǿƻǳƭŘƴΩǘ ŦƛƴŘ ƛƴ ŀ ƘƻƳŜ ƪƛǘŎƘŜƴ

BMJ 2023;383:e075354

12% children
14% adults
BMJ 2023;383:e075354

Consumable poison
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300 images
1/640th sec

January 14, 2025
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Why is the Standard American Diet problematic?
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Poor diet is #1 risk factor for premature 
death, mostly from cardiovascular disease

Poor diet is the 
leading cause of 
death, ~ 700,000/yr

Chronic diseases

Obesity
DM2
CVD
Cancer

Ischemic heart disease, influenced heavily by dietary factors, is the 
condition most responsible for years of life lost due to premature death
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Its not just about what Americans are eating, but 
maybe more importantly, what we are not eating
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Diets high in sodium, processed meats, sugar-
sweetened beverages, and low in whole 
fruits, nuts, seeds, whole grain food, are bad

45% of all cardiometabolic deaths 
associated with dietary factors

JAMA 2017;317:912-24
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Standard American Diet appears to trigger chronic 
inflammatory processes that are linked to leading 
health problems in industrialized nations
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Immunity 2019;51:794-811
Nutrients 2023;15:1546-60
Cells 2021;10:3164-95
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How does SAD / WD produce chronic inflammation? Unclear.

ÅEndothelial toxicity ς cholesterol, LDL robust drivers of inflammation in context of 
atherosclerotic plaques

ÅAnimal fats (saturated fat, omega-6 FA), decreased vegetable/fruit/fiber intake:
ÅAlteration of gut microbiome by environmental factors like diet (low fiber), overgrowth of pathobionts

ÅGut microbiome converts L-carnitine, phosphatidylcholine to trimethylamine N-oxide (TMAO) which is 
associated with cardiovascular disease, mucosal inflammation & IBD, psoriasis

ÅReversal of healthy omega-3:omega-6 ratio to higher omega-6 FA, which is proinflammatory

ÅVisceral fat storage:
ÅHigh glycemic index foods induce insulin secretion and fat storage

ÅNon-alcoholic steatohepatitis (NASH), non-alcoholic fatty liver disease (NAFLD), psoriasis

ÅAdipocytes produce inflammatory cytokines (IL-6, IL-8, TNF)

Genetics
Environmental factors:
 - Smoking          - Pollution
 - UV radiation   - Stress
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Chronic, low-grade inflammation 
contributes to disease development

ÅObesity-associated metabolic syndrome

ÅType 2 diabetes mellitus

ÅNon-alcoholic fatty liver disease

ÅCardiovascular diseases (MI, stroke)

ÅNeurodegenerative diseases

ÅCancers:
ÅColon

ÅPancreatic

ÅBreast

Abdominal obesity
Insulin resistance
Hyperglycemia
Dyslipidemia
Hypertension

Immunity 2019;51:794-811

Healthier diet can result in clinically meaningful results
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ÅMulticenter trial in Spain, 7447 participants at 
high cardiovascular risk, but no CV disease

Å Assigned to one of three diets:
ÅMed diet supplemented extra virgin olive oil (4 tbs/d)

ÅMed diet supplemented with 30 gm mixed nuts

ÅControl diet ς advised to reduce fat

ÅMedian follow-up 4.8 years

Å~ 30% reduction in CV events, mostly strokes

Subjects assigned to Mediterranean diet with olive oil or nuts had lower rate of major CV events than control diet 

NEJM 2018;378:e34
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ÅRandomized secondary prevention trial

ÅDoes a Mediterranean diet reduce rate of additional 
MI after a first MI?

ÅRandomized subjects to Med diet vs. Western diet

Å72% reduction in myocardial infarct, sudden cardiac 
death

Circ 1999;99:779-85
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Agenda

ÅIndustrial food production 

ÅStandard American Diet / Western Diet

ÅInflammatory skin diseases and diet:
ÅPsoriasis

ÅAcne

ÅEczema

ÅDermatophytosis

ÅGeneral recommendations
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ÅNutritional studies / clinical trials are very difficult to do, confounded 
by many other factors ς genetics, environmental

ÅCorrelation vs. causation ς most of the data is correlation/association

What proportion of inflammatory skin disease 
could have a dietary component? ς ŘƻƴΩǘ ƪƴƻǿ
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What have we learned from Gil Grissom?

The perpetrator often is associated with the victim

They almost always identify the 
perpetrator by the end of the episode

²Ŝ ƻŦǘŜƴ ŘƻƴΩǘ ƘŀǾŜ ŀƴ ƛŘŜƴǘƛŦƛŜŘ ǇŜǊǇŜǘǊŀǘƻǊόǎύ

There seems to be an association between diet and some inflammatory skin diseases
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The Orion Nebula

422 images, 30 seconds each

Running Man Nebula

Large cloud of gas and dust, young 
stars develop - stellar nursery

aƛŘŘƭŜ ΨǎǘŀǊΩ ƛƴ ΨǎǿƻǊŘΩ ƻŦ hǊƛƻƴ
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ÅIndustrial food production 

ÅStandard American Diet / Western Diet

ÅInflammatory skin diseases and diet:
ÅPsoriasis

ÅAcne

ÅEczema

ÅDermatophytosis

ÅGeneral recommendations
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Psoriasis

ÅPatients show greater prevalence of:
ÅObesity (Nutr Diabetes 2012;2:e54)

ÅMetabolic syndrome (visceral adiposity, insulin resistance, dyslipidemia)(J Med Life 2014;7:468-71)

ÅAccelerated atherosclerosis and coronary disease (JID 2023;143:1859-62)

ÅFrench study (NutriNet-Sante Cohort, JAMA Derm 2018):
ÅPart of the NutriNet-Santé prospective, observational study with extensive dietary phenotyping 

via repeated online questionnaires

Å35,735 responded to psoriasis questionnaire

ÅPatients with severe psoriasis displayed low levels adherence to Mediterranean diet

ÅMediterranean diet should be part of routine management mod-severe psoriasis
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ÅWild-type mice fed western diet for as little as 4 weeks resulted in psoriasiform 
dermatitis, before significant body weight gain

ÅDietary components, rather than obesity, can result in clinically significant 
inflammation

ÅWestern diet leads to dysregulated gut microbiota profiles, (increased Firmicutes 
to Bacterioides ratio), suggesting a link between microbiota and clinical 
manifestations of psoriatic inflammation

ÅReduced skin inflammation and partial reversion of gut microbiota when diet 
switched from Western diet to standard diet

J Invest Dermatol 2020;140:1815-23 J Invest Dermatol 2021;141:1780-91

Modifications toward a healthier dietary pattern should be 
considered in patients with psoriatic skin and/or joint disease
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Å10 Randomized controlled trials of lifestyle changes in treating psoriasis, 1163 pts

ÅDietary intervention may reduce the severity of psoriasis (low quality evidence), 
probably improves quality of life, reduces BMI
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ÅLow carbohydrate / Mediterranean diet

ÅReduce alcohol

ÅScreen for cardiovascular disease:
ÅBlood pressure

ÅHemoglobin A1c

ÅLipid profile

Psoriasis patients

Kristina Callis Duffin MD
Chair, Dept Dermatology

JID 2023;143:1859

JID 2023;143:1929-36
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ÅSkin disease severity was associated with systemic inflammation and 
cardiovascular disease

ÅDoes controlling skin disease modulate subclinical atherosclerosis and 
the risk of future cardiovascular events?

JAMA Dermatol. doi:10.1001/jamadermatol.2024.4433
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Dermatology Foundation, February 1, 2025

Current treatments for psoriasis are highly effective 
but have not demonstrated compelling evidence 
that they lower risk of cardiovascular disease and 
in some cases, may actually further increase risk

Nationally representative data demonstrates that 
dermatologists rarely screen for CV risk factors in 
patients with psoriasis and that psoriasis patients 
lag the general population in having CV risk factors 
adequately managed, which results in preventable 
morbidity and mortality.


