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RESULTS: As a result of the ST program. peak power increased significantly in both
men and women at the same absolute (APP; P < 0.001) and relative loads (RPP; P <
0.05). Men had significantly greater increases in APP and RPP than women with ST
when covarying for baseline differences (both P <0.001). However, when each subject
was tested at the same absolute load and when peak power was normalized for the
muscle volume of the trained knee extensors (i.e., absolute MPQ), women increased
their MPQ (P < 0.05), but men did not. Both men and women increased their absolute
PV (P <0.001). but decreased their relative PV significantly with ST (P < 0.01).
CONCLUSIONS: These data indicate that a moderate-velocity ST program increases
muscle power quality in women; but not in men, suggesting that in contrast to men,
women increase peak power with ST through adaptations other than muscular
hypertrophy.
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Purpose: Muscular strength is a key determinant of an older person’s ability to
maintain an active and healthy lifestyle. A reduction in muscle mass and strength has
been commonly attributed to aging, but less is known about the relationship in younger
adults. Therefore the purpose of the study was to assess the association between age,
muscle mass and strength. This data is part of a larger study examining fimctional
Single Nucleotide Polymorphisms associated with human muscle size and strength.
Methods: 888 Subjects (24.3=5.7 yrs old. range: 17.7-40.6) completed a 12 wk
progressive resistance training program of the elbow flexors and extensors of the non-
dominant arm. Subjects’ isometric and dynamic elbow flexor strength (1RM) were
measured before and after the 12 wk training period. Isometric strength, peak force at
90° joint angle. was measured using a spectally constructed, modified preacher bench
and strain gauge (model 32628CTL Lafayette Instruments Company). Dynamic |[RM
was measured using a preacher curl bench (Yukon Intemational Inc.) and dumbbells
(Powerblocks. Intellbell. Inc.). Cross-sectional area of upper arm muscie at the
biceps midbelly was measured using magnetic resonance imaging (MRI) before and
after training. Habirual dietary intake was maintained over the course of the study.
Data were analyzed using SPSS version 11.0. Pearson correlation coefficients were
calculated for baseline and post-training measurements.
Results: We found that age was significantly and positively correlated to baseline
biceps size (r=0.1827, p<0.0001) and elbow flexor strength (r=0.1035, p=0.0034;
r=0.1042. p=0.0026. isometric and |RM respectively), but not triceps size nor
whole arm size. Age was related to change in [RM (r=-0.2276 p<0.0001; r=-0.2386
p<0.0001. absolute and percent respectively), but no other measure of change in
muscle size or strength.
Conclusion: These data suggest that even in young adults age has a small, but significant
postive effect on muscle size and strength whereas it plays a minor yet negative role in a
young, healthy adult’s ability to aiter swength with resistance training.

Supported by: NIH-IDS ROI1 NS 40606-02
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50, 60% MVC). Fatigability was measured by a decline in peak contractile velocity
across 10 reps of KE using an external load equal to 40% MVC. Pesk concentric
velocity was encouraged during power and fatigue tests. Thigh lean mass (TLM)

was measured by DEXA. RESULTS: Men and women increased KE 1RM (P<0.05)
by 8 wk with men also increasing strength from 8 to 16 wk. Adjusting for TLM, all
groups increased KE specific strength from baseline (P<0.05). For the KE load-power
curve, there was an upward displacement for all subjects (P<0.05) by 8 wk but no
further increase from 8 to 16 wk. Tukey's HSD post-hoc testing revealed this upward
displacement was driven primarily by older men, the only age-gender sub-group to
increase by 8 wk (P<0.05). Because MVC increased, absolute loads lifted during
power testing increased by 8 wk (P<0.05). Even at heavier loads, increased peak
contractile velocity was found at each load up to 60% MVC (P<0.05). Increases in
contractile velocity were driven primarily by older men. Fatigability tested at baseline
showed no decline in peak contractile velocity across 10 repetitions in the young
group while the older group showed fatigue (-17%, P<0.05). After training 8 wk,
neither group exhibited significant fatigue. At 16 wk, the older group fatigued 12%
as peak contractile velocity increased but 10th repetition velocity was unchanged.
CONCLUSIONS: Conventional PRT increased strength, power, and contractile
velocity in older adults, particularly in older men. PRT also enhanced fatigue resistance
in older adults during repetitive contractions. Future studies should examine the
efficacy of power training in older adults, especially in older women.

Sponsored by NIA ROl AG17896.
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Complete spinal cord injury (SCI) leads to many profound physiological adaptations,
including dramatic loss of skeletal muscle mass below the point of spinal lesion.
PURPOSE: To examine the effect of 24 weeks of neuromuscular electrical stimulation
(NMES)-evoked resistance training on affected skeletal muscle size in individuals with
long-term SCI. METHODS: Five men with chronic, complete SCI (levels C5-T10)
participated in this study. Average subject age and duration of injury was 35.6 and 13.4
yts, respectively. Magnetic resonance images (MRI) of the thighs were collected before
and after 24 weeks of training. The resistance training was performed at each subject’s
home where investigators provided instruction by telephone for each session. Subjects
trained both thighs with NMES-evoked dynamic, loaded knee extensions 2 days/week
for 4 sets of 10 repetitions. NMES activated primarily the quadriceps femoris (QF)
muscle group and stimulation amplitude was increased during each repetition to evoke
full knee extension. RESULTS: After training, skeletal muscle cross sectional area
(CSA) increased 64% in the right QF (32.6 + 11.2 to 53.3 = 10.3 cm?, p =0.004) and
67% i the left QF (34.6 £ 11.5 © 57.6  14.9 cm?, p = 0.002), roughly equivalent
to ~70% of CSA of able-bodied men (~80 cm?). CONCLUSIONS: These results
demonstrate that paralyzed skeletal muscle can still achieve substantial hypertrophy
years after SCI with NMES-evoked resistance exercise.
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Resistance Training Improves Knee Extension Power,
Contractile Velocity, And Fatigue Resistance In Older Men
And Women
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Muscle power exhibits greater age-related declines than strength consequent to marked
declines in maximum contractile velocity. Further, older adults are less capable of
sustaining maximum concentric velocity during repetitive contractions than young
adults. PURPOSE: To investigate the effects of 16 wk progressive resistance training
(PRT) on knee extension (KE) power. contractile velocity, and fatigability in older
versus young adults. METHODS: Nineteen young (27.3 = | yr, 9 men) and 18 older
(64.1 = 1 yr, 10 men) adults trained knee extensors 3 d/wk via knee extension, leg
press, and squat. each for 3 sets x 8-12 repetitions, with training loads of 70-80% one-
repetition maximum (1RM). Testing occurred at baseline, 8 and 16 wk post-training.
Dynamic peak strength (1RM) was the heaviest load lifted with full range of motion.
Peak concentric KE power was determined across a load spectrum of 5 submaximal
loads relative to maximum isometric voluntary contraction (MVC) force (20, 30, 40,
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Acute Stretch-shortening Cycle Contractions Effects On
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Skeletal muscle is injured more easily in old animals than young animals; however,
reports describing the effects of acute and potentially injurious exposures on the
morphological response in young and old animals have varied substantially and
reasons for this are not fully understood. Purpose: To investigate the effects of a
potentially injurious stretch-shortening cycle (SSC) exposure on the morphological
response of skeletal muscle in young (12 wk, n = 6) and old (30 m, n = 5) rats.
Methods: Training was performed on the dorsi-flexor muscles of hybrid Fischer-
344 x Brown Norway rats in vivo. The testing protocol consisted of 150 total SSC
contractions (15 sets of 10 contractions), which were conducted at 500%/s throughout
a 90°-140° range of motion. Ten days after treatment of SSCs, rats were anesthetized,
weighed, and exsanguinated. The left (treated) and right (control) tibialis anterior
muscle (LTA, RTA) was excised, weighed, sectioned, quick-frozen, and stored at
-80° C. Transverse sections (12 pm) were cut, mounted on pre-coated microscope
slides, and stained using a routine procedure with Harris Hematoxylin & Eosin.











