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Learning Objectives

1. Discuss the role and function of genetics vs 
epigenetics in gene expression during treatment.

2. Discuss plant-based nutrition and its therapeutic 
effects via gene expression during treatment.

3. Discuss the contrast between pharmacology and 
diet (nutrition) in relation to human physiology 
and gene expression.

4. Discuss and apply practical principles of 
physiology, gene expression and plant diet to 
medication management during treatment.



Imagine…

• A diet that could induce b-cell neogenesis

. . . .

• A way of eating that could restore b-cell 
function in the pancreas without stem cells 
and the risk they pose…

. . . .

• You do not have to imagine! it has been done
in a mouse model of diabetes!



Diet and b-Cell Neogenesis

• In mice a 4-day fasting-mimicking diet (FMD) 
induces a stepwise expression of Sox17 and 
Pdx-1, followed by Ngn3-driven generation of 
insulin-producing b cells resembling that 
observed during pancreatic development.

• FMD cycles restore insulin secretion and 
glucose homeostasis in both type 2 and type 1 
diabetes mouse models.

Cheng, et al. Fasting-Mimicking Diet Promotes Ngn3-Driven b-Cell Regeneration to 
Reverse Diabetes. Cell. 2017;168:775-788.



Diet and b-Cell Neogenesis

• “These results indicate 
that a FMD promotes 
the reprogramming of 
pancreatic cells to 
restore insulin 
generation in islets from 
T1D patients and reverse 
both T1D and T2D 
phenotypes in mouse 
models.”

Cheng, et al. Fasting-Mimicking Diet Promotes Ngn3-Driven b-Cell Regeneration to 
Reverse Diabetes. Cell. 2017;168:775-788.



Physiology, Lifestyle Medicine & Pharmacology

• Whether we prefer evolution or creation, there 
is logically an intimate link between human 
health and what we eat (diet, nutrition);

• Between what we put into our body and how it 
affects our body

• It is called “physiology” – how physical laws 
dictate the way the body runs or ‘operates’

• Science has discovered many links, and knows 
there are many more yet to be discovered

References on next slide…
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Genetics and Epigenetics: thoroughbred & jockey

embryology

• Every cell comes from 
first cell (zygote)

• So has same DNA…

• How does it make   
such different tissues?

• Quills, toes and nose…

• Quick review of human biology… reproduction and 



Genetics and Epigenetics: thoroughbred & jockey

• 50% of chromosome is 
DNA…

• Other half is epigenetic 
mechanism that 
controls gene 
expression

• Environment drives
the epigenome, which drives the genome

• Genes have control switches called the Epigenome

Feinberg AJ. Epigenetics at the Epicenter of Modern Medicine. JAMA
2008;299(11):1345-50.



Genetics and Epigenetics: thoroughbred & jockey

• DNA contains genes—the thoroughbred, but

• Epigenome contains the switches—the jockey 
who rides and controls the thoroughbred

• Genetic studies of DNA sequence without 
epigenome cannot make sense of genetic risk

• Personalized medicine must consider how the 
epigenome is altering gene expression

Psaty BM, et al. Comparison of 2 Treatment Models- Precision Medicine and 
Preventive Medicine. JAMA Online 2018 July 26;E1-2.



Plant-based Nutrition: strong medicine!

• GEMINAL study tested 
gene expression changes 
in 30 men with prostate 
cancer

• Followed Ornish low-fat 
plant diet for 90 days

• Sampled mRNA before 
and after to make heat
map of gene expression—dark = more mRNA, light = less

• Plant diet dramatically alters gene expression

Ornish D, et al. Changes in prostate gene expression in men undergoing an intensive 
nutrition and lifestyle intervention. PNAS 2008:8369-74.

>450 genes turned down or “off”
~50 genes turned up or “on”



Human Physiology: with it or against it?

• Most commonly prescribed 
meds inhibit normal 
physiology…

• Statins inhibit HMG-CoA 
reductase enzyme

• ACE inhibitors inhibit renin–
angiotensin converting enzyme

• PPI’s inhibit proton pump in 
stomach Chief cells

• b-blockers inhibit     
sympathetic system

1. Atorvastatin
2. Levothyroxine
3. Lisinopril
4. Omeprazole
5. Metformin
6. Amlodipine
7. Simvastatin
8. Hydrocodone/ 

Acetaminophen
9. Metoprolol ER
10. Losartan

https://www.lowestmed.com/top-50-prescription-drugs-filled/



Human Physiology: with it or against it?

• Plant foods enable and empower normal
physiologic mechanisms in human body

• Plant foods shown to aid normal, healthy 
physiology in many ways:
– Promote healthy immune system function,

– Promote and maintain healthy gut biome,

– Promote circulation and arterial health,

– Promote cancer-fighting cells,

– Increase insulin sensitivity, reduce cholesterol
Greger M, Stone G. How Not to Die. Flatiron Books, 2015. New York, NY. 

https://nutritionfacts.org/book/
Tuso PJ. Nutritional Update for Physicians: Plant-Based Diets. Perm J. 2013 

Spring;17(2):61-66.



Human Physiology: with it or against it?

“Research shows that plant-based diets are cost-
effective, low-risk interventions that may lower 
body mass index, blood pressure, HbA1c, and 
cholesterol levels.

“They may also reduce the number of medications 
needed to treat chronic diseases and lower 
ischemic heart disease mortality rates.

“Physicians should consider recommending a plant-
based diet to all their patients, especially those with 
high blood pressure, diabetes, cardio-vascular 
disease, or obesity.”
Tuso PJ. Nutritional Update for Physicians: Plant-Based Diets. Perm J. 2013 

Spring;17(2):61-66.



Human Physiology: with it or against it?

• Vast majority of medications 
alter normal physiologic 
response to lifestyle choices, 
often with troublesome side-

effects

• All plant foods support and aid 
normal physiologic functions to 
promote health, from

• Gene expression to improved cogni-
tive function, to healthier biome…

• Plant diet is superior medicine



Practical Principles of Medication Management

• Hold all medications subject to overdosing with 
plant diet and lifestyle change when starting a 
whole-food plant diet (WFPD)
– Antiglycemic meds

– b-blockers

• Consider holding or decrease medications 
interfering with improved fitness (statins, b-
blockers)

• Monitor BP 2x /day and Glucose 5x /day

Lim EL, et al. Reversal of type 2 diabetes: normalisation of beta cell function in association 
with decreased pancreas and liver triacylglycerol. Diabetologia 2011 Oct;54(10):2506-14.

Lean MEJ, et al. Primary care-led weight management for remission of type 2 diabetes 
(DiRECT): an open-label, cluster-randomised trial. Lancet 2018;391:541-51.



Practical Principles of Medication Management

• Use maximum lifestyle change, as tolerated:

– WFPD with legumes, minimize non-intact grains

– Consistent, light post-prandial walking (30 min)

– 2-3x /week resistance exercise (10-15 min)

– Water-immersion exercise for CHF, edema, kidney 
function (drink water, reduce diuretics) [1-3]

– Little or no supper (eTRF) [4]

– CBT for depression & anxiety [5]

– Massage & spa services as available

References on following slide…



Practical Principles of Medication Management
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Disease-specific Medication Management

• T2D & Insulin resistance:

– Fasting glucose & insulin to calculate HOMA-IR

– Use HOMA-b or C-peptide for b-cell function

– Use fasting and steamed leafy & high-water 
veggies to help control glucose

• T1D usually has insulin resistance as well…

– Use T2D techniques, but with insulin

Lean MEJ, et al. Primary care-led weight management for remission of type 2 diabetes 
(DiRECT): an open-label, cluster-randomised trial. Lancet 2018;391:541-51.

Lim EL, et al. Reversal of type 2 diabetes: normalisation of beta cell function in association 
with decreased pancreas and liver triacylglycerol. Diabetologia 2011 Oct;54(10):2506-14.



Disease-specific Medication Management
• Hypercholesterolemia:

– Fasting lipid profile

– Hold statins & add exercise to build fitness, may 
resume statins as needed after intensive phase [1]

• Hypertension:

– Trial of sodium-free potassium salt substitute [2]

– Exercise, stress management, relaxation techniques

– Hold b-blockers, monitor BP daily, adjust accordingly
1. Macedo AF, et al. Unintended effects of statins from observational studies in the 

general population: systematic review and meta-analysis. BMC Medicine 2014;12:51.
2. Appel LJ, Brands MW, Daniels SR, et al: Dietary approaches to prevent and treat 

hypertension: a scientific statement from the American Heart Association. 
Hypertension 2006;47:296-308.



Typical ITLC Outcomes



Mean Changes after 15-day ITLC Treatment

• Second risk assessment on day 15 repeats 
most measures collected on first day            
(EMR w/HRA provides feedback):
– high cholesterol drops 15-20%, 

– high blood sugar drops 20-30%, 

– high blood pressure drops 15-20%, 

– high cardiac CRP drops 30-50%

– low SF-36 scores rise 75-100+%

– high Beck scores drop 60-75%



Beginning Ending Difference

Item Count Mean Min Max Count Mean Min Max Count Mean % p-val

Weight, lbs 55 189 86.5 392 55 183 87.5 373 0 -5.6 -2.9 <0.000

BMI 55 31.2 16.1 62.0 55 30.3 16.3 59.0 0 -0.9 -2.9 <0.000

Waist, inch 55 40.2 22.5 60 52 39.4 23 57.5 -3 -0.8 -1.9 <0.000

SBP 55 126 84 170 54 112 68 150 -1 -14 -11 <0.000

≥140 12 152 142 " 1 126 82 142 -11 -27 -18 <0.000

DBP 55 83 50 138 54 73 54 100 -1 -9.4 -11 <0.000

≥90 18 106 90 " 2 78 54 " -16 -28 -27 <0.000

Glucose† 55 106 62 365 55 96 67 162 0 -10 -10 0.015

≥126 10 173 131 " 3 121 86 " -7 -52 -30 0.014

Insulin 22 15.2 3.7 39 21 11.4 2.4 30.1 -1 -3.8 -25 0.010

HOMA-IR 22 4.51 1.05 14.8 21 3.0 0.5 11.0 -1 -1.5 -33 0.004

TChol† 55 195.8 109 296 55 170 93 253 0 -26 -13 <0.000

>220 17 245 221 " 3 198 166 " -14 -46 -19 <0.000

LDL† 54 109 51 221 54 93 36 182 0 -16 -15 <0.000

>120 18 148 121 " 5 116 89 " -13 -31 -21 <0.000

HDL*† 55 58 26 120 55 52 22 104 0 -5.6 -9.7 <0.000

TGL† 55 144 40 532 55 124 38 405 0 -20 -14 0.007

>150 20 235 152 " 12 163 67 " -8 -72 -31 0.002

hsCRP 55 2.02 0.04 95.0 54 1.41 0.01 91.2 -1 -0.6 -30 0.048

>3 12 4.71 3.05 8.81 11 2.65 0.53 6.12 -1 -2.1 -44 0.003

Beck 55 15 0 48 30 8 0 31 -25 -7.4 -49 <0.000

>19 20 29 20 " 2 9 0 " -18 -20 -69 <0.000

SF36* 43 58 13 90 43 72 29 95 0 15 25 <0.000

<75 32 38 " 75 21 68 29 95 -11 29 76 <0.000

Notes: * higher values are lower risk;  † mg/dL





Diabetes measures

Measure Begin End Mean %Δ p-val

Weight, lbs 189 183 -5.6 -2.9% <0.000

BMI 31.2 30.3 -0.9 -2.9% <0.000

Waist, inch 40.2 39.4 -0.8 -1.9% <0.000

Glucose† 106 96.2 -10.3 -9.7% 0.015

≥126 173 121 -52.3 -30% 0.014

Insulin 15.2 11.4 -3.8 -25% 0.010

HOMA-IR 4.5 3.0 -1.5 -33% 0.004

Notes: * higher values are lower risk;  † mg/dL

Change



Metabolic syndrome measures

Measure Begin End Mean %Δ p-val

Waist, inch 40.2 39.4 -0.8 -1.9% <0.000

SBP 126 112 -14.3 -11% <0.000

≥140 152 126 -26.7 -18% <0.000

DBP 83 73 -9.4 -11% <0.000

≥90 106 78 -28.2 -27% <0.000

Glucose† 106 96.2 -10.3 -9.7% 0.015

≥110 156 116 -39.7 -25% 0.011

Insulin 15.2 11.4 -3.8 -25% 0.010

HDL*† 58 52 -5.6 -10% <0.000

TGL† 144 124 -19.9 -14% 0.007

>150 235 163 -72.3 -31% 0.002

MetS, number 1.9 1.6 -0.3 -15% 0.031

≥3 16 9 -7 -44% 0.000

≥4 7 3 -4 -57% 0.000

5 0 0 0

Notes: * higher values are lower risk;  † mg/dL

Change



Heart disease measures

Measure Begin End Mean %Δ p-val

Weight, lbs 189 183 -5.6 -2.9% <0.000

BMI 31.2 30.3 -0.9 -2.9% <0.000

Waist, inch 40.2 39.4 -0.8 -1.9% <0.000

TChol† 196 170 -25.9 -13% <0.000

>220 245 198 -46.4 -19% <0.000

LDL† 109 93 -16.5 -15% <0.000

>120 148 116 -31.4 -21% <0.000

HDL*† 58 52 -5.6 -10% <0.000

TGL† 144 124 -19.9 -14% 0.007

>150 235 163 -72.3 -31% 0.002

hsCRP 2.02 1.41 -0.61 -30% 0.044

>3 4.71 2.65 -2.05 -44% 0.003

Notes: * higher values are lower risk;  † mg/dL

Change



Depression & Standard Function

Measure Begin End Mean %Δ p-val

Beck 15 8 -7 -49% <0.000

>19 29 9 -20 -69% <0.000

SF36* 58 72 15 25% <0.000

<75 38 68 29 76% <0.000

Notes: * higher values are lower risk;  † mg/dL

Change



Actual Patient Cases



Real Cases: medication management

• Sue: 68y WF, PMHx T2D, proteinuria, RA, colon 
polyps, peripheral neuropathy, retinal 
hemorrhages, aortic stenosis, atherosclerotic CVD 
& osteoporosis, RA exacerbation, poorly-
controlled T2D, neuropathy 

• Meds: prednisone, lantus & novolog sliding scale, 
norco, carvedilol & simvastatin

• Labs: RBS 550 qhs on arrival, admit A1c 10.7; able 
to walk ≤5 minutes (with walker)

• Labs:  Glu 135, TC 219, LDL 133, hsCRP 4.28, UA 
Glu >1,000, Prot 30, Albu 150, A:C 150/30

• Vitals: BP 144/86 P 80



Real Cases: medication management

• Plan for Sue: WFPD with lots steamed & raw 
veggies, eTRF (early time-restricted feeding) skip 
supper, regular post-prandial walking, resistance 
exercise 2x / week, Specific treatments included:

– Paraffin-bath hand treatments

– Hot-cold fomentations to legs

– Anti-inflammatory WFPB diet

– Decreased insulin (instead of traditional increase)

– Reduced pain medication by 60%



Real Cases: medication management

• Sue’s outcomes included:

– Exercise tolerance increased 500%  (<5m → 30m)

– Rheumatoid arthritis exacerbation resolved w/ 
prednisone taper, pain meds reduced 60%

– Mood improved with counseling (instead of 
adding anti-depressant medication)

– Peripheral neuropathy improved with 
hydrotherapy treatments (without gabapentin)



Real Cases: medication management

• Sue’s outcomes included:

– Proteinuria and HTN improved with exercise and 
WFPB diet (without lisinopril)

– Decreased 2 medications (avoided starting 3)

– Heart rate decreased to 60-70 (off carvedilol)

– Blood pressure dropped to 130’s/70’s off 
medications (lisinopril restarted for renal 
protection and proteinuria)

– RA and T2D responded well to anti-inflammatory, 
low-glycemic plant diet



Real Cases: medication management

Lab tests 11-1-15 11-16-15 15 days % change

TSH 1.26

Vit-B12 660

Vit-D (25-hydroxy) 13.3

Hemoglobin A1c 10.7

Glucose‡ 135 100 -35 -26%

Total Cholesterol‡ 219 184 -35 -16%

LDL Cholesterol‡ 133 110 -23 -17%

Triglycerides‡ 147 149 +2 +1.4%

hs-CRP 4.28 1.98 -2.3 -54%

Notes: ‡ fasting, serum



Real Cases: medication management

• Wanda: 68y WF, 61 ¼ in, 159 lb (30), HTN >5y, 
walks 3-4 miles /day, good health

• Meds: ARB (Irbesartan) 300mg PO qd

• Labs:  TC 286, LDL 160, HDL 49, Ratio 5.8 , 
hsCRP 3.68

• Vitals: BP 130/88 P 68



Real Cases: medication management

• Plan: WFPD with lots steamed & raw veggies, 
eTRF (early time-restricted feeding) skip supper, 
regular post-prandial walking, resistance 
exercise 2x / week, hiking prn

• Outcome: BP 120/80 P 62, stopped ARB, lost 4 
lbs, TC 180 mg/dL (-106), LDL 89 mg/dL (-71), 
HDL 57 (+8), Ratio 3.2 (-2.6), hsCRP 1.73 (-1.95)



Learning Objectives

1. Discuss the role and function of genetics vs 
epigenetics in gene expression during treatment.

2. Discuss plant-based nutrition and its therapeutic 
effects via gene expression during treatment.

3. Discuss the contrast between pharmacology and 
diet (nutrition) in relation to human physiology 
and gene expression.

4. Discuss and apply practical principles of 
physiology, gene expression and plant diet to 
medication management during treatment.



Quiz Questions



Q1: Which of these statements best 
describes the role of the epigenome?

A. The epigenome sits on top of the genome.

B. The non-DNA portion of the chromosome is 
the epigenome.

C. The epigenome consists of the gene switches 
that control gene expression.

D. The epigenome is the chaperone proteins in 
the genome.

E. None of the above are correct.



Q1: Which of these statements best 
describes the role of the epigenome?
• The epigenome can be thought of as sitting on 

top of the genome, but this is not the best or 
fullest description of the epigenome.

• The epigenome does include the non-DNA 
portion of the chromosome, but it also includes 
some of the non-coding DNA.

• The epigenome consists of all of the gene switch 
mechanisms that control gene expression.

• The epigenome does include the chaperone 
proteins in the genome, but also other things.

• Answer: C is correct.



Q2: Which of these statements best 
describes the effect of plant foods?

A. Plant foods disrupt normal physiology by 
interfering with gene expression.

B. The epigenome responds to plant foods by 
expressing genes that reverse disease and promote 
health in harmony with normal physiology.

C. Plant foods neutralize the ill effects of normal 
physiology.

D. Plant foods express the epigenome through the 
chaperone proteins in the genome.

E. None of the above are correct.



Q2: Which of these statements best 
describes the effect of plant foods?
• Plant foods support normal physiology by 

improving gene expression.
• The epigenome responds to plant foods by 

expressing genes that reverse disease and 
promote health by working with normal human 
physiology.

• Plant foods can neutralize the ill effects of 
pathophysiology, not normal physiology.

• Plant foods express the genome through the 
epigenome in the chromosome.

• Answer: B is correct.



Q3: Which of these statements best 
describes the effect of pharmacologics?
A. Common medications promote normal 

physiology by interfering with gene expression.
B. Most medications work by affecting the 

epigenome to express genes that reverse disease 
and promote health in harmony with normal 
physiology.

C. Common medications work in harmony with 
plant foods to neutralize the ill effects of normal 
physiology.

D. Medications generally inhibit normal physiologic 
processes to suppress the symptoms of disease.

E. None of the above are correct.



Q3: Which of these statements best 
describes the effect of plant foods?
• Common medications interfere with and inhibit 

normal physiology.
• Plant foods (not medications) work by affecting 

the epigenome to express genes that reverse 
disease and promote health in harmony with 
normal physiology.

• Common medications work in disharmony with 
plant foods to inhibit the normal effects of 
human physiology.

• Most medications inhibit normal physiologic 
processes to suppress disease symptoms.

• Answer: D is correct.



Q4: Which of these statements best describes 
proper medication management with ITLC?

A. Continue usual medication management with no 
change until and unless biometrics become 
dangerous.

B. Hold all medications that may become overdosed 
or interfere with treatment benefits.

C. Stop all medications during ITLC and let normal 
physiology resume.

D. Hold medications except those that inhibit 
normal physiologic processes.

E. None of the above are correct.



Q4: Which of these statements best describes 
proper medication management with ITLC?

• Only continue medications with no chance of 
becoming overdosed or dangerous.

• Hold all medications that may become 
overdosed or prevent treatment benefits.

• Hold medications that may become overdosed 
during ITLC; allow normal physiology resume.

• Answer: B is correct.



Q5: Which of these statements best describes 
medication management with plant diet?

A. Increase medication dosing to compensate for 
the ill effects of plant foods.

B. Hold medications and monitor biometrics to 
adjust medication dosing to prevent dangerous 
levels.

C. Stop all medications and let normal physiology 
operate freely.

D. Only change medication dosing when necessary 
to correct overdosing.

E. None of the above are correct.



Q5: Which of these statements best describes 
medication management with plant diet?

• There are usually no ill effects of plant diet that 
need to be compensated for with medications.

• Hold potentially overdosed medications and 
monitor biometrics to adjust medication dosing 
as needed to prevent dangerous levels.

• Do not stop all medications, and certainly not all 
at once.

• Do not wait for overdosing to adjust medication 
dosing with plant diet.

• Answer: B is correct.



Q & A
JHKelly@LLU.edu


