Crelghton THE IMPACT OF HIIT ON MUSCLE FUNCTION AND SERCAT1 IN OLDER

UNIVERSITY ADULTS: A PILOT STUDY

April Krywe!, Rashelle Hoffman?, Eric Bredahl!, Blake Murphy!, Joan Eckerson!, Mitchel Magrini!
College of Arts and Sciences 'Department of Exercise Science and Pre-Health Professions, Creighton University

Department of Exercise Science 0 . : : :
~nd Pre-Health Professions Department of Physical Therapy, Creighton University

Center for Undergraduate
Research and Scholarship

| Table 2. HIIT Circuit Outline
Purpose | [Training Component [Specific Exercises and Resistance Time A) 16 - 3% T,p=2.100,g=-0.59
Warm-u Stationary bike/dynamic mobilit 5 Minutes [ \
: : PR . : : HIIT Cirsuiti . . Squayts (30% of e1)F/<lVI) Weeks 1-4 (20:40s, W:R) _ 14 -
High-intensity interval training (HIIT) can help maintain muscle T-mine trining blocks |« Medicine bal forverd Zrlﬁsuh?éﬁ/”@f/; SJ)BW’ Woeks 5. 2(3(25338’ W) | T 12 -
. . Sel Ol each exercise ® edicine pall overnea row o0 €eKSs Y- .£ZUS, . 3
mass, strength, and independence in older adults; however, Fermers wal (vaking wi dumbbel i e2chhand) (20% of BW) _Totl Time: 7.9 Mindes o 10
. . . . eated shoulder press (30% of e — |
the underlying molecular mechanisms that explain this Seated row sitting on fitness ball (30% of BW) o 8
_ Aerobic riser step ups - 0 -
preservation are poorly understood. Footladder diils* ?
Twisting medicine ball pass™ s 4 -
. . . . 2-minute rest break i
The purpose of this study is to examine changes in oot HIT G z PRE POST
SERCA 1 expression, vastus lateralis cross-sectional area — PRE | POST |
(VL-s,), lower body strength, and estimated Stke HIT_ ot body [push.puland pedal) aloulnienals on e Assaul Arbike ___Sarme & H T crcul Figure 2. Ultrasonographic VL changes from PRE to POST HIIT A) Individual

changes from PRE to POST VL ultrasounds B) Example size changes from
PRE VLega: 12.146 cm?to POST VL ¢ga: 13.338 cm?

W:R = Work to rest ratio, BW = Body weight, e1RM - estimated 1RM, *Exercises introduced at 5 weeks, **Exercises
introduced at 9 weeks

cardiorespiratory fitness (eVO,) following 12-weeks of HIIT
in older adults.

2,2995.21 au, p = 0.007, g =-2.06), as well as significant
improvements in squat e1RM (75.96 = 18.28 kg vs. 123.58 +
30.34 kg, p = 0.036, g =-2.50) and eVO2 (27.40 + 4.93
mL/kg/min, 34.20 + 2.89 mL/kg/min, p =0.047, g = -1.18).
There were no significant improvements in VLg5 (9.96 £ 2.38
cm? vs. 10.53 + 2.95 cm?, p = 0.201, g = -0.59).

PRE POST

This study contributes to the growing body of literature citing HIIT
training as an effective exercise modality to potentially ameliorate
age-associated declines in lower body strength and
cardiorespiratory fitness. Strength and conditioning professionals
and practitioners can use this data to prescribe exercise for older
adult clients.

Figure 1. SERCA1 expression A) Individual relative SERCA1 expression on
PVDF membranes B) Individual relative SERCA1 expression from PRE to
POST HIIT training C) Average relative SERCA1 expression from PRE to
POST HIIT
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Table 1. Participant Demographics e  —— sammng - | = 100 - //
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The RIIT protocol is described in Table 2. Panoramic ultrasound | & B POST i 0 . .
images of the right VL were collected at baseline (PRE) and ; c 00000 ; PRE POST
following training (POST) to estimate VLga. Micro biopsies from @ 50000 - i B)_ .. 28°/'o 1,p=0.047,9 = -1.18
the right VL were obtained to examine changes in SERCA 1 | ::.’_ 40000 - 1 i £ 35 —
expression at rest (1 week + 1 day POST) using Western Blots. i 4 30000 - i %’ 30 -
GAPDH was used as loading control. Each sample was run in i Z 50000 - i E 25-
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duplicate to ensure reliability. Muscular strength was assessed by s i o 20-
estimating one-repetition maximum (e1RM) using a belt squat. ; 10000 - ; ki :z
Starting weights were determined using a percentage of the i 0 3 . T 5 T4 5 E .
participant’s body weight (males=120%, females=100%) and | c Participants i g o | |
were gradually increased until they were unable to perform >3-5 ) i - 3 Porf . PREf ORE ¢ PISSTST HIIT A) Estimated
i : . 66% 1, p=0.047, g = -2.06 : igure o. rermormance outcomes 1rom O stimate
reps. eVO, was calculated based on 6-minute walk test : 20000 ' ‘ ' ' 1RM from PRE to POST HIIT B) Estimated VO, max from PRE to POST
performance using validated gender-specific equations. 5 ~ 70000 - CanT
Differences (p < 0.05) between PRE and POST for each variable S 0000 - ;
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were identified using paired t-tests and Hedges g was used to : S : Conclusions
determine effect sizes. i ® >0000 - i
; S. 40000 - . These data suggest that the 12-weeks of HIIT increased
i " 30000 - . cardiorespiratory fitness, muscle size, and strength in older adults
i % 20000 - . which may be explained, in part, by an improvement in
There was a significant increase in SERCA 1 expression from & 10000 - . Intramuscular calcium handling.
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