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Background: The study was carried out to investigate the effect of short-term use of glucocorticoids

on skeletal muscle strength and endurance.

M ethods: Pretest and post test experimental design was made. Twenty-four healthy university students
participated in the study. Eight subjects were given Prednisolone 5 mg tablets, 1 tablet, once daily
for 10 days and other eight subjects were given Betamethasone 1mg tablets, one tablet, once daily
for 10 days. Eight subjectswere given all-purpose flour as placebo. Pretest and post test peak force,
average force and fatigue index of quadricepsin extension moment was computed.

Results: Non-significant differences were found in all the above variables (p>0.05) in both

Predni solone and Betamethasone groups.

Conclusion: Short-term use of glucocorticoids has no significant effect on isometric strength and

endurance in skeletal muscle.
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Introduction

Glucocorticoidsare potent inhibitors of collagen synthesisand
arethereforeused clinically inthetherapy of fibrotic conditions
of the livert, lung? and skin.® Glucocorticoid overuse causes
muscle atrophy and loss of muscle function®®. The overal
protein synthesis in skeletal muscle is inhibited by
glucocorticoids®”® and even a single dose of glucocorticoid
treatment rapidly increasesthe gene expression and enzymatic
activity of glutamine synthetase in skeletal muscle indicating
protein catabolism.® These studies have been donein vitro on
mammals other than the humans. Thein vivo studies done on
humans have seen the effect of |ong-term use of glucocorticoids
on skeletal muscle strength in patients suffering from chronic
allments with contrary reports of no change'® or generalized
muscle weakness.™ There is no reference to skeletal muscle
endurance in these studies. According to our knowledge, no
previous studies have been published to investigate the effects
of short-term useof glucocorticoidson skeletal musclestrength
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and endurance in human subjects. So, the present study was
planned with the objective to find whether any symptomatic
changesin skeletal muscle strength and endurance appear after
ashort-term use of glucocorticoidsespecially asglucocorticoid
usage is not allowed as per the World Anti Doping Agency
(WADA) norms.

Materialsand M ethods

bjects: Twenty-four healthy sedentary university student
volunteers (mean age 20.4 £+ 0.95 yrs, mean height 173.16 +
7.78 cm, mean weight 62.93+6.27 kg) were analyzed for the
study. The experimental protocol and potential risk of the study
were explained to each subject both verbally and in writing
beforetheir informed written consent was obtained. The study
was approved by the Ingtitutional Medical Ethics Committee.

Pre-experimental protocol: Each subject visited thelaboratory
before the start of the study and performed two maximum
voluntary isometric contractionson HUR 5340 L eg Extension/
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Curl computer controlled isotonic/isometric dynamometer
(University of Technology, Helsinki, Finland) to determine
Peak Force (PF), Average Force (AF) and Fatigue Index (FI)
of the quadriceps muscle of the dominant leg measured at
optimal standardized angle of knee joint*? (for which the
quadriceps muscle applies maximal torquei.e. 60° of knee
flexion; 0° meansfull extension).

Experimental Protocol: The subjectswere randomly divided
into two experimental groups and one placebo group with
eight subjectsin each group. In Prednisolone group, subjects
were given Prednisolone 5mg tabl ets, one tablet, oncedaily
for 10 days orally. In Betamethasone group, subjects were
given Betamethasone 1mg tablets onetablet, oncedaily for
10 days orally (the dosage taken was near the lowest
effective dosage in adult subjects). In Placebo group, all-
purpose flour in gelatin capsules was given. Subjects were
askedto arrive at 11 am (to rule out the effects of circadian
rhythm and to have a uniform time gap between ingestion
of drug and measurements) at the laboratory (tablet was
ingested at 8 am). Following a 5 minutes warm up (static
stretching of quadriceps and hamstrings muscles with 15
seconds hold, 4 repetitions followed by unloaded pedaling
on cycle ergometer for 3 minutes), the PR, AF and Fl were
measured. The isometric protocol was applied as per
standardized procedure mentioned by HUR Research line
software user manual (version 1.3).

Analysis: |sometric strength measurement: Thetorque (Nm)
wasmeasured at 10 second isometric contraction at 60° knee
flexion for quadriceps. It was normalized to force (N) by
dividing thetorque (Nm) by lever armlength (m). Thereafter
PF and AF were calculated (AF for 4 quarters; 1 quarter =
2.5 seconds).

| sometric endurance measurement: After 2 minutes Fl was
measured as an indicator of isometric endurance. An
isometric contraction of 60 seconds was performed to
calculate isometric endurance. Torque at the end of 1%
second (T,) and torque 60" second (T ) were observed. T,
and T werenormalized to force F, and F respectively. Fl
was cal culated™ using the formula:

F-F

X 100 (%)
F

1
Data Analysis

Data was presented as Mean = Standard Deviation. The
datawas analyzed for statistical significance by Statistical
Packagefor Social Sciences (SPSS 14.0) software. Pretest
and post test values of the dependent variables PF, AF and
FI were analyzed using the related t-test. Comparison
between placebo and each experimental group was done
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using unrelated t-test. The level of significancefor all tests
was set at 5% (p<0.05).

Results

Prednisolone group: Related t-test for the pre test and post
test values of PF in Prednisolone group showed a non-
significant change (t= -0.324, p>0.05). There was also a
non-significant change in AF (t=-0.233, p>0.05). No
significant change was found in Fl (t=-0.088, p>0.05)

When comparison of Prednisolone group with Placebo
group wasdone using unrelated t-test non-significant results
were obtained for PF (t=0.686m, p>0.05 for pretest values
and t=0.794, p>0.05 for post test values). The comparison
with Placebo group showed non-significant differencesin
AF (t=1.035, p>0.05 for pretest valuesand t = 0.949, p>0.05
for post test values). On comparing Prednisolone and
placebo groups non significant results were found for Fl
(t=-0.784, p>0.05 for pre test values and t=0.651, p>0.05
for post test values.

Betamethasone group: The pre test and post values of PF
in Betamethasone group showed a non-significant change
(t=-0.203, p>0.05). On comparing pre test and post values
of AF non-significant results were obtained (t=-0.107,
p>0.05). No significant change was found also in FI (t =
0.859, p>0.05).

Theunrelated t-test for Betamethasone and Placebo group

showed non-significant resultsfor PF (t=0.729, p>0.05 for
pre test values and t=0.593, p>0.05 for post test values).
Comparison with Placebo group al so showed non-significant
differencesin AF (t=0.980, p>0.05 for pretest valuesand t
= 0.543, p>0.05 for post test values). Betamethasone and
Placebo groups also showed non-significant differencesin
FI (t=0.037, p>0.05 for pretest values and t=0.408, p>0.05
for post test values).

Discussion

Thereis a high correlation among the three testing modes
i.e. isometric, isotonic and isokinetic modes (when tested
at joint angles of peak isometric torque). ** In the present
study, the effect of short-term use of glucocorticoids on
maximum voluntary contraction of the dominant knee
extensors was measured in isometric mode for the
convenience.

The effects of short-term use of glucocorticoids on
isometric strength and endurance of skeletal muscles have
not been explored yet. Thus the present study is one of its
kinds. The results of the study show that there is neither
negative nor positive significant changeinisometric strength
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and endurance of skeletal muscle following a short-term
administration of glucocorticoids. Theseresultsare contrary
tothe previousreportsof negative effects of glucocorticoids
on muscle protein synthesis.* %678 A possiblereason for this
discrepancy can be that the previous studies have not
established any correlation between extent of reductionin
protein synthesis and reduction in gross muscle strength
and endurance. Moreover all these studies have been done
on mammal s other than humans. Glucocorticoids have been
included in the prohibited drugs list by WADA as
glucocorticoids are widely used by the athletes for pain
suppression and euphoria.’> According to the present study
there are no performance enhancing effects because of the
euphoria caused by glucocorticoids.

The studies done on human subjects can not be compared
to the present study as these studies have been done on
patients suffering form chronic ailments and were taking
glucocorticoids on a long term basis.5 7 Moreover these
studies were done on avery small sample size of two' and
three!! patients.

Thus the present study has awide scope for further
research. Studies done on other mammals should be
replicated in humans taking care of the ethical issues and
the similar studies can be replicated for other
glucocorticoids and by different routes of administration.

Conclusion

It is concluded from the present study that there is no
significant effect of short-term use of glucocorticoids on
isometric strength and endurance of skeletal muscles in
humans.

References

1. Tanner AR. Powel LW. Corticosteroidsinliver disease:
possible mechanism of action, pharmacology and
rational use. Gut. 1979; 20:1109-1124

2. Turner Warwick M. Burrows B,Johnson A .Cryptogenic
fibrosing aveolitis; responseto corticosteroid treatment
and its effect on survival. Thorax. 1980; 35:593-599

3. CGriffith HB. The treatment of keloids with
triamcinolone acetonide. Plastic Reconstruct Surg.
1996;38: 202-208

4, Seene T. Viru A. The catabolic effects of
glucocorticoids on different types of skeletal muscle
fibers and its dependence upon muscle activity and
intraction with anabolic steroids. J Seroid
Biochem.1982; 16:249-252

WWW.jiom.com.np

10.

11

12.

13.

14.

15.

S. Goyal, J. S. Sandhu, S. Shenoy

Gardiner PF. Montanaro F. Simpson DR. Edgerton VR.
Effects of glucocorticoid treatment and food restriction
on rat hind limb muscles. AmJ of Physiol Endocrinol
Metabol. 1980; 238 (7): E 124-E130

Rannels DE. Rannels SR. Li JB. Pegg AE. Effects of
glucocorticoids on peptide chaininitiationin heart and
skeletal muscle. Adv Myocardial 1980; 1: 493-501

LongW. Wei L. Barret EJ. Dexamethasone inhibitsthe
stimulation of muscle protein synthesis and PHAS |
and p70 s6 kinase phosphorylation. AmJ Physiol. 2001,
280: e570-E575

Kayali AG. Young VR. Goodman MN. Sensitivity of
myofibrillar proteinsto glucocorticoid induced muscle
proteolysis. AmJ Physiol. 1987; 252 (5): E 621-E626

Mc Kay LI. Du Bois DC. Sun YN. Almon RR.
JuskoWJ. Coricosteroid effect in skeletal muscle: gene
induction/receptor autoregul ation. Muscle Nerve. 1997,
20:1318-1320

Cuddigan JHP. Quadriceps Femoris strength, Rhematol
and Rehab.1973; 12: 77-83

Griffin D, Fairman N. Coursin D. Grosman JE.
Rawsthorne L. Acute myopathy during treatment of
status asthmaticus with corticosteroids and steroidal
muscle relaxants. Chest 1992; 102: 510-514

Kisner C. Colby LA. Therapeutic exercise foundations
and technique. New Delhi: Jaypee Brothers. 1996; pp.
115-116.

Milner-Brown HS. Mellenthin M. Miller RG.
Qunatifying human muscle strength, endurance and
fatique. Arch Phy Med Rehab. 1986; 67: 530-535.

Kanapik JJ. Wright JE. Mawdsley RH. Braun JM.
I sokinetic, isometric & isotonic strength relationships.
Arch Phy Med Rehab 1983; 64(2): 77-80.

Aiden O Colmain. Drug and Doping in Sports,
Guidelines for General Practitioners. Dublin. Irish
Sports Council and Irish College of General
Practitioners.2™ edition, January 2006.

Journal of Institute of Medicine, April, 2008; 30:1 18-20



