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Objectives

g Summarize recent research in the areas of
Nutrition for lllness and Injury Prevention and
Rehabilitation

o Assist athletes and teams by making practical
nutrition recommendations to reduce _
Incidence of upper respiratory tract infections

o Collaborate with sports dietitians to integrate
nutrition into injury treatment plans
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Where We are headed

o Nutrition interventions for minimizing chronic
Inflammation and Upper Respiratory Tract
Infections

o Specific Injury Considerations
o Concussions
o Fractures
o Muscle Health
o Ligament Health
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WHAT IS GOING ON AFTER

EXERCISE?
Inflammatory Immune
Response Response
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INFLAMMATION

o Acute Post Exercise Inflammation
o Therapeutic Potential
o Our goal : Avoid low level chronic systemic inflammation

o Caused by: chronic exhaustive exercise, stress, aging, lack
of sleep, obesity
o Associated with RA, HTN, Atherosclerosis, DM

o Damages muscle proteins and impacts an athlete’s ability
to train
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IMMUNE RESPONSE

“Open Window” Theory = decreased
post-exercise Immune protection from
bacteria and viruses

o Continuous long duration exercise 55-
7/5%V02 Max

o Especially without food intake
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OPEN WINDOW THEORY

Natural Killer Cell Concentration

10 Elite Male Cyclists
2 Hours of Cycling at 90% of second VT

Blood Cells collected pre, immediately
post, 2,4,8, and 24 hours post exercise

Conclusion: “Suppression of total
lymphocyte counts, NK cell counts, and
neutrophil phyagocyctic function
following exercise may be important in
the increased rate of URI in response to

regular intense endurance training” a
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Kakanis 2010

NK cell count (puful)

~
N

Sampling Times (h)

Natural Killer Cells

“First Line of Defense” against
invading pathogens suppression.
Implications in athletes developing
URI.

Particularly relevant in athletes
completing multiple exercise sessions

per day.




NUTRITION INTERVENTIONS
TO CONTROL INFLAMMATION
AND SUPPORT IMMUNITY

Carbohydrate

Fluid . . Dietary Fat Antioxidants Anthocyanins
During Exercise
Probiotics Protein and Prebiotics Medlter.ranean
Energy Inspired
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FLUID

Dehydration Hydration

e Higher saliva flow rate
and greater availability
of salivary antimicrobial

e Associated with
increased stress
hormone response

proteins (SIgA, lysozyme,

alpha-amylase)

e Lower saliva flow rate
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Carbohydrate

o Consuming carbohydrate
during prolonged exercise
can minimize some aspects
of exercise-induced
Immunosuppression

o Carbohydrate intake of up to
60 g per hour during heavy
exertion helps reduce
Immune inflammatory
responses (Walsh 2011)
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DIETARY FAT

Diets high in trans fats increase
the release of pro-inflammatory
cytokines and increase risk of
cardiovascular disease (Harvey
2008)

Increased Omega 3
concentrations in the blood are
associated with decreased
levels of pro-inflammatory
markers and higher levels of
anti-inflammatory markers
(Ferrucci 2006)

N

PERFURMHNEE

INUTRITION

&__J I_II_.._h_. ._IL




SALMON

= Omega-3

« Healthy fat that contributes to brain, joint and heart health
= Vitamin B12

= |Important for nerve health and red blood cell formation
« Vitamin D

» Helps Calcium absorb into bones

» |mportant for cell growth, neuromuscular and immune
function

= Protein
= Building and repairing muscles and ofher tissues in the body
«  Makes hormones, enZymes and antibodies
« 4oz Salmon = 34g protein

FUH LITTLE FACT:

almon is pink because of the carotenoids (natural redis h-
, chemicals) in the crustacean and fish that it eats.

IT

Cook: Grill, bake, or
pan sear

season with: olive oil,
lemon, garlic, herbs

Side Dishes: brown
rice and veggies




ANTIOXIDANTS

Exercise-induced oxidative stress may :
be associated with I
&

o muscle fatigue

o muscle damage

o decreased in performance
Increase in ROS signals important
physiological adaptations

Excessive intakes of antioxidant
supplements may impede exercise
adaptations to training

Athletes should aim for 9 to 13 servings
of fruits and vegetables a day -

NPERFUFMHNEE
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ANTHOCYANINS

o Tart cherry juice reduces
a inflammation
a oxidative stress

o some symptoms of muscle
damage during exercise

o Consumption of cherry juice

before and after eccentric exercise (
significantly reduced strength loss 1 fa |
to only 4% compared with 22% g
using a placebo = ¥ 1
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PROBIOTICS

Regular consumption of probiotics
can modify the population of the gut
microflora and influence immune
function (Carvalho 2013)

owr AUNew
& SISO

Study on endurance athletes during
winter training showed that daily use
of a probiotic drink for 16 days
reduced the incidence of URTIs,
resulting in fewer days overall with _
iliness, as well as reduced symptom e, e

severity (Cox 2010) ‘ ’ LA
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PREBIOTICS

o Prebiotics: non-digestible food
ingredients that stimulate the
growth and/or activity of healthy
bacteria in the digestive system
to promote health

o Fermented in the Gl tract by the
microflora resulting in the
production of short chain fatty
acids which are well known for
their anti-inflammatory
functions.
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MEDITERRANIAN DIET

igh consumption of

whole grain breads and cereals a H|gh intake Of the n-3 fatty

fruits

vegetables acids EPA and DHA, which

H
: legumes

0 s s el decrease several markers of
M

olives

olive oil as principal source of added fat |nﬂ amm at|0 n
fish and seafood

oderate consumption of a Lower intracellular oxidative

Sl stress by decreasing levels

dairy produpts (cheese a_nd yogurt) Of ROS (Mari n 2013)

a
a
a
o alcohol (mainly wine during meals)
Low consumption of

a

red meat o Statistically significant
Inverse associations with

almost all inflammatory
NPERFURMHNEE
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RESEARCH LOOKS

NN

PROMISING...
QUERCITIN | | CATECHINS || COCOA
CURCUMIN | [CINNAMON | | GINGER

HNCE
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NUTRITION INTERVENTION
DURING INJURY
REHABILITATION
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Nutrition for
Concussion
Recovery

Increase Intake of Omega-3 fatty acids (EPA,
DHA, and ALA)

* Food
oo
Concussed athletes should consume the following

Dietary Changes Post-Concussion amount of protein each day: O salmon, MaCkerel, Tuna, 03 EggS, Wa|nut5,

*  Increase intake of Om 3 fatty acids

(EPA, DHA, and ALA) to aid with r ; Body Weight (Ibs) || Need . Flaxseed

Itis

* Consider Bioavailable Supplement

e * Fish and cod liver oils > Flax or Algae
Provide early nutrition within the first 24 =

hours. : 5 mu‘)"thea:ﬁountofcal 5 : e 2 , b Early Nutrition (first 24 hourS)

* Adequate Calories and Protein

dsiimiaroos Nausea and Decreased Appetite

applesauce, and toast. 3 Scrambled

Treatment Plan: ez toreRowa, 4 Bland’ Familiar FOOds

12 fl oz Gatorade Recovery
* Some research suggests that Omega-3 1c Greek yogurt

doses higher than the Al may be beneficial 1c Cottage cheese O Ba nanas’ rice’ a pplesauce’ a nd toast

for prevention and/or healing of
concussion injuries.
Consult with a sports dietitian to determine

402 Lean meats (Tu
en, sirloin, por

if higher doses or supplementation of Christina Weidman RDN, LDN
ild be part of your nutrition Katie Knappenberger MS, RD, CS5D, ATC
Charlotte Vance M 3
Copyright @ 2016 by Northwestern University Performance Nutritic
May be Reproduced for Educational Purpa:




Effect of Docosahexaenoic Acid on a
Biomarker of Head Trauma in American
Football

o Effect of DHA supplement vs
placebo on serum neurofilimant -
light (NFL), a biomarker of -G -pLA
axonal injury ) —B—TREATMENT

o 81 NCAA D1 Football Players

a 8 Serum NFL Measurements:
m Baseline
o Pre-season (2)
o]
a

-]
£
]

w

m
@

E

o

o
&

&

=

m
£
L=
*
=

Non conference (2)
Conference play (3)
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DHA SUPPLEMENTATION
CONSIDERATIONS

n Research Limitations

o Oliver:

m # of starters completing season-
long study

a Serum NFL measurement without
# of Head Impacts

o Optimal Dose?
o Funding
o Majority uses rodent models

Purity
Safety
NCAA distribution rules/regs
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Nutrition for
Fractures and
Bone Health

Consuming Adequate Calories:
+ Maintaini dequate caloric intake in
ntial for bone

maintenance. Restricting calories may
lead to undernutrition and increase
risk for stre acture.

Consuming Adequate Protein:

. - .

increased amino acid s0itis
tant for athletes to be eating
adequate protein in order to maintain

Amenorrheic females
Athle

patterns or

related injuries
with a noted diet

ss, bone and
r pain,

Calcium

mus
1, and

Phasphorus

Magnesium

Christina Weidman RDN, LDN
Katie Knappenberger MS, RD, €35D, ATC

Charlotte Vance MS, RD, CSCS

Copyright © 2016 by Northwestern University Performance Nutrition
uced for Educational Purposes Only

o Adequate Calories and
Protein

a Crutching requires 2-3
times as many calories as
walking

o Post-Op Considerations

o Medication Side Effects
(Nausea, Constipation,
Decreased Gut Bacteria)

a Micronutrients of Focus




Other Keys for Fracture
HEALING

o Optimize Vitamin D Status

o Optimize Calcium (A4\) and
Phosphorus (W) Intake

MEAN VALUES (+SD) OF DAILY PROTEIN AND MINERAL INTAKES BY ADOLESCENT FEMALE SWIMMERS AND CONTROLS

Swimmers (n = 20) Controls (n =20)
Variable Years Groups Y.x Gr.
2008 2009 2010 2008 2009 2010

%

Energy intake (kcal) 2227+470 2513 £531 2604+548 2047406 2355+459 2489435

Calcium (mg) ~ 527+201° 7704258 649+ 7514357 746+ 304

Ca:P 245+084° 1.66+0.67 2174068 2.82+099° 194+068 1.73+0.56

E Ca:Protein 76£29° 112445 88434  64+25  104£40 107439
\

Czeczelewski 2013




Nutrition for
Muscle Strain

o Tailor Nutrition to Meet
Rehab/Training Situation
e e and goals

lean muscle mass repair, and 2001bs:109--182g pro/day ls d t C I 1 d

*  Provide protein at optimal remodeling 250Ibs: 136--227g pro/day n eq u a. e a O r I eS an
times to help support 300lbs: 164--273g pro/day P r O t e I n

growing tissues. Phosphatidic Can improve Increase the following

Consume protein source Acid (PA) muscle mass foods in your diet:

immediately to 30 mins el ) o Crutching requires 2-3 times
after a workout/rehab = Peas

" Gumber as many calories as walking

= Celery

T T | | o Post-Op Considerations

Higher Risk serine (PS) stress markers
Higher Riske

during intense -and-

o Medication Side Effects

Nutrient of Benefit to Meeting the
Concern Athletes Requirements

maximize the stiffn Carbohydrates  Replenishes 50g Carbs/Refuel:

muswlo.;ks-le.tal. n. . glycogenstores = 1.5c Oatmeal (N au S ea, CO n Sti p ati O n y

to have energy = 1 large banana and 8oz

" soskelea Decreased Gut Bacteria)

workouts 8oz yogurt and 1c

berries
better performance. 1 Clif bar and 1

However, when tendons are CEmETTm

er than the muscle is
strong, the protective effect of
the tendon is lost and the
muscle ruptures.

stiffness leads to

Christina Weidman RDN, LDN
Katie Knappenberger MS, RD, CSSD, ATC

Wellness dietetic practice group (SCAN). Pl
s scandpg.org to find a registered dietitin / certfied specialist in sports dietetics
in your area.



MAXIMIZE REPAIR AND

o Consider pre-fuel
carbohydrate and fluid needs

o 15-409g protein ASAP after
training

o Repeat protein dose every 3-
5 hours throughout the day

a Protein rich snack before bed

110# Ironman Finisher

ASAP: 55g Carb + 20g Pro
8 oz Chocolate Milk + Banana

\|PERFORMANCE 1-2 hrs later: Meal with 4 eggs
NUTRITION




MAXIMIZE MPS WITH
LEUCINE

o Amino Acid metabolized
directly by the muscle

o Stimulates Muscle Protein
Synthesis (“Anabolic
Trigger™)

o Particularly important
when injured tissue is
resistant to anabolic I
stimuli e

responds & th

g
H
g
m

£

=

x ;
%
/
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MAXIMIZE MPS
R

WITH LEUCINE
-

Qb 2-o
grams in post

Beef “Loin” Cuts (3.5 oz) -
T I exercise
/snack
U




Nutrition for
Tendon and
Ligament Health

Assessing Risk

Protein

Copper

This is better for pe
but make se ti

Collagen +
Vitamin C

Will not increase
tendon collagen
synthesis, but is
important for

maintenance of

muscle mass.

Could prevent
developed laxity.

Collagen is the
primary protein
type in tendons
and ligamen
Vitamin C plays a
vital role in
collagen synt

20g Protein/meal:
* 3oz Chicken
-or-

* 1c Greek yogurt

Large eggs

* 1cKale

2-5g Gelatin/day:
nsumed with-

At least 75-90mg/

day of Vitamin C:

* 1 Kiwi

-and-

* lac Strawberries

—or-

6-8 fl apple or grape

juice

Christina Weidma

Katie Knappenberger MS, RD,

Charlo:

Copyright © 2016 by Northwestern Univers

May be Reprodu

for Educational Purpo

Prevention?

» Adequate protein and copper needs
during times of increased laxity (Day 10-
14 of menstruation)

« Post Op Considerations
» Nausea, Constipation, Gut Health,
Crutches, Ability to Obtain Fuel

Pre-rehab/training Gelatin + Vitamin C



VITAMIN C ENRICHED GELATIN
AND COLLAGEN SYNTHESIS

o 8 male subjects

o Effect of Vitamin C Enriched =Ny
Gelatin vs Placebo on blood

SHAW ET AL.

. P A B &
amino acid content _ vk
n Impact of drawn blood on H g
collagen content of g, <
engineered ligaments RISETE R R il
o Impact of Gelatin vs Placebo Golatin (g Gelatin (g)
on Blood Marker of Collagen oreome 05 murt B
Synthesis -

PINP (ng/mL)
2N g
PINP (ng/mL*hr)

0
0
0

Time p<0.0001
Treatment p=0013

NLPFRFURMHNEE _ ‘
ﬂTu_ ﬂN Shaw 2017 0 Tm * ° e Galatin (g)
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WRAPPING IT UP

Athletic Trainers can and should integrate nutrition into their
Iliness and injury prevention and rehabilitation programs in order
to achieve the best possible outcomes

o Handouts

o http://www.nata.org/practice-patient-care/health-issues/nutrition
o http://www.scandpg.org/sports-nutrition/sports-nutrition-fact-sheets/

o Collaborate with a Sports Dietitian
o http://www.scandpg.org/search-rd/

o Keep an eye on emerging research
o Twitter: @SCANdpg, @CPSDA, @FuelUpNU
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