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Abstract

The contractile properties wéstus lateralis muscle filves were examinenh prostate cancer
(PrCa) patients,uindergoing androgen deprivation therapy (ADT) aaderand activity

matched healthy male subjects (Contrdlechanicallyskinned muscle fites were exposed to a
sequence.ofifieavilga -bufferedsolutions at progressively higher free {Gdo determine their
force-C&’* relationship.Ca*-sensitivitywas decreased tmoth type | and type Il muscle fis

of ADT subjects relative to Contro{(by -0.05and-0.04 pCa ung, respectivelyP<0.02), and
specific force was ~13%wer in typel fibres of ADT subjectshanin Controls (P=0.02),

whereas there was no significant differenceype I fibres. Treatment with the reducing agent
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dithiothreitol slightlyincreased specific force in type | and typébtes of ADT subjectgby ~2
to 3%, P<0.05) but not in Controls. Pure type lIxddwere found frequently in musdi®m
ADT subjects but nan Controls, and the overall percentaafenyosin heavy chaitix in
muscle samplewas 2.5 times higher in ADT subjects (P<0.01). The findings suggest that
testosteronsuppression can negatively impact the contractile properti@s t@gucing
C&*-sensitivity«in both type | and type Il fies and (i) reducingmaximum specific forcen type

| fibres.

K eywor ds: calcium sensitivity, inactivity, muscle fibre, prostate cancer, testosterone

deprivation.

I ntroduction

Increasing numbers of men wiphostate canceP{C3g are receiving androgen deprivation

therapy (ADT)(1). ADT leads to profound declinas serum testosterone levelad suppression

of tumor growth. However, theehefitsof ADT arepatrtially offset by its adverse effe¢twhich
includemusculoskeletal changes, with negative impacts on quality of life (2). In hamans
reduced level.ofotal testosterone is linked to muscle atrophy and weakness (3, 4). Many studies
have been conducted to examine the short- andtemngeffecs of ADT on muscle strength,
physical function and body composition (for review seg (Byosssectional and longitudinal
studieg6-10) with PrCa patients treated with or without ADT, as well as withrag&ched

healthy men, have shown that the deleterious effects on muscle function, physicalgrecéor

and body eemposition seen in PrCa patients are related to ADT and not tpePs€aThese
studiessalsosfound that the side effects of ADT occur shortly after the start of the treatment (~3
months). 'Men with nometastatic welcontrolled PrCa undertaking ADT offer a unique model

of profound androgen deficiency and provide an important opportunity to investigate if muscle
weakness occurring with the treatment is the results of atrophy alone ortéssituee intrinsic

factors within the individual muscle fibres.

The exact mechanisms by which testosterone alters muscle strength arey nwideitstood, but

appears to be mulfactorial. Testosterone suppressibas been showed to reduce resting
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muscle protein synthesis in young men (4) sngrostate cancer patieras well(3). Over time,
ADT significantly reduces lean mag&g 11) maximal strengtli12) andalsomuscle quality(13,

14) suggesting additional factors beyandscleatrophycause the decrease of muscle strength
The effects of ADT on musclguality in human can only be indirectly inferred from whole
muscle function, which is a current limitatiomterestingly, studies on castrated raticated

that testosterone suppression has a negative effect on the intrinsic quality of the(buddg,
although net-all"data support this (17). The effects of testosterone suppression on fibre type
distribution"and-fibre contractile properties ateonot well defined, particularly in humans (18).
Some tudies in'men (18) and in rats (19, 2@jth decreased endogenous testosterone level or
supraphysiolegical anabolic steroids administration, found no effect ofterstos on the

relative proportion of different muscle fibre types, whereas other studiatsiobserved an
increase in the ppmrtion of type Il fibres with testosterof21-23) Clearly, studies at the
single fibre level examining the efft of androgenic hormone suppression on muscle function
are needed to unveil novel targets for therapy for the prevention and treatmentlef musc

dysfunctionsinduced by ADT.

Additionally, several studies have suggested that blockade of androgen rec&)tsigffaling
may induceroxidative stress in various sysiéior a review se¢24)). It has been shown that
castration in rat induced oxidative stress by significantly upregulatingweaoctygen species
(ROS)generating NADPH oxidases and downregulating ROS-detoxifying enzymesI{2&ge
findings indicate that ADT, which mimics castration or AR blockade, may also irckictative
stress in human tissues, including skeletal musale.previously showed in human (26at
oxidative modification ofomekey excitation-contraction coupling proteins occurs with ageing
and it probably-deleteriously affects normal muscle functkeor. thisreason it is importanb
investigate whether oxidative stress is a causkarhuscle function alterationsually observed

in PrCapatientsundergoing ADT.

The present studgxamined the contractile apparatus properties of mechanstatigedfibres
obtained from fresh biopsies of thastus lateralis muscle in IPCa patients undergoing ADT and

healthy ageandactivity-matchedmales. We assesse) whether there were amyoup
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differencedor specific forceand Ca'-sensitivity in type | and type flbres, (i) whetherROS
can partially explain these differencasd(iii) whether the muscle phenotypePrCa patients is
altered by ADT.

Results

Hormonal/parameters are presented in TablBriefly, men on ADT had castraddevels of

total testosterong<'50 ng/dL)that were~10 times lower than the Control group (34 = 6 and 351
+ 37 ng/dlg respectivelyP <0.00). There were no other physical characteristics differences

between groups.

Specific force and contractile properties of fibres

We measured force responses in a total of 79 muscés filtnm 8 PrCa patients undergoing
ADT. Subseguent dot blotting of myosin heavy chain (MHC), as presented in Fig. 1, showed
that the sample,of ADT files consisted of 44 type I, 20 type lla, 1 type llax, 12 type lIx and

2 ‘mixed’ fibres (fibres containing both MHCI and MHCII, see Method3$he sample of 97
musclefibres from 10 healthy oldr menconsisted of 59 typk 31 type lhor llax fibresand 7
mixed fibresw.No pure lIx fibes were foundn therandomlyselectednusclefibres fromthe

Control subjects.The high frequency of IIx fibes with ADT was in accord with the proportions
of the various MHC isoforms found in the muscles of these subjects (see PerceMétie of

isoformslater).

Maximum fereesproduction an@e’* sensitivity in skinned filses from both groups of subjects
wereassessed:by activating the contractile apparatus in a series of solutions with the’ftee [Ca
heavily buffered at progressively higher levels, as in Figsg@ecific force intypel fibres was

on average ~13% lower in fibres of Alpatientscompared to Gntrol participantgP=0.02),
whereas specific force in typkfibres did not differ significantly between the groyps0.52)

(Fig. 3).Type lla and llax fibresvere found in each subject ahdd similar specific forces and
shown pooled together in Figure 3, whereas typébheswere found only in ADT patients and
consequently are shovas a separagroup. Specific force in théla/llax fibres was not

significantly different beveen Control and ADT subjectét wasapparent howevehatspecific

This article is protected by copyright. All rights reserved



force in thesmall number opuretype Ilix fibresexaminedrom ADT patientswas significantly
lower (P=0.03) than inthe lla/ll ax fibres (129+1 and 1769 mN.mn#, respectively).

Cd" sensitivityifi bothtype | and type Ifibres wassignificantly lowerin the ADT subjects
relative toControls,with the pCa;o being ~ 0.05 and 0.04 pCaitsnlowerin type | and type Il
fibres, respectively (Fig4 & Table2). HoweverCa*-sensitivity was not significantly different
(P=0.68)betweerthe pure lIx and other type Il fies from ADT subjectspCas of 5.91 £0.03
(n=4) and 5.92,+0.01 (n=19), respectively. As suietafor all type Il fibres weresubsequently
pooled togetherThe Hill coefficient {) in type | filres of ADT subjects waslightly steeper
than in Cantrols (P<0.0lyvhereas it waad significantly different in type Il fies (P=0.19).
As expected,type Il fites in both groups of participanshowed a lower Gasensitivity (lower

pCaso) and.steepetlill coefficient than type fibres in their matching grou@<0.01)(Table 2.

Effects of DTT-and S-glutathionylation

To examine ithe contractilgoroperties weraffected by some reversible oxidative modification,
the properties were tested both before and after strong reducing treatment with T0Th{®d>
Fig. 2). DI treatment increasethe maximal force production by ~2 anét3espectivelyn

the type | and type Il fites of the ADT subjects (P <0.05), whereas no signifiefiect of DTT
was found.in either fite typein the Control group (Table 2)In type Il fibres of the ADT

patients DFFtreatment also produced a largecrease in Gasensitivity (by 0.015 pCa units)
than in thex@ntrol group (P=0.046whereas it hdino effect in either group in type | filse
(Table2).

We have previously shown that treatiyge Il fibres successively with the sulphydigpecific
oxidant DTDP (100 uM, 5 min) and then reduced glutathione (GSH) (5 mM, 2 min) (e.g. Fig. 2)
results in Sglutathionylation of the troponin | fast isofoiffinIf), which induces a large increase
in myofibrillar. C&* sensitivity(27, 28). In the present study, when we applied this DTEEH
treatment to type Il fibreof ADT subjects, there was a large increase i €msitivity ¢-0.139
pCa unitswhich was indistinguishable frothat foundn thetype Il fibres ofthe agematched
Control group (Table 2).
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Per centage of different MHC isoformsin muscle samples

The MHC isoformcompositionin thevastus lateralis musclebiopsy samplesf all subjectsvas
determinecby electrophoresigFig. 5A). As presented in Fig. 5B, @sificant groupdifference
wasfound only. for the prcentagef MHCIIx, which was ~2.5 times highar ADT subjects
comparedto Controldl5+ 3 and 6 + B4, respectivelyP <0.0). The proportionef MHCI or
MHCIla'werenot significantlydifferent between thgroups. Finally, no significant correlation
wasfoundbetween thpercentagef MHCIIx in muscle ofADT patients angbarticular
characteristics of that group, such astihee since PrCa diagnosis thie duratiorof ADT

treatment

Discussion

To our knowledge, this is the first study reporting effect of testosteronsuppression on
humansingle.muscle fike contractility. The study identified appreciableficiencies in the
contractile properties afastus lateralis musclefibres in PrCacancerpatients undergoingDT
relaive tosimilar fibresin age-matched @htrol subjects Maximum $ecific force intype |
fibres in ADTSubjectsvas on averagel3% lowerthan in Control§Fig. 3) and th&ca -
sensitivityof both type | and type Il files was also decreas€fable 2). There was no
significantydifference in specific foram averagén the type Il fibresin ADT patients but there
wasalargeinereasan theproportion oftype lix fibres, and although we only tested 4 of them
collected from 3 patientheseseemingly hadomparatively reduced specific for¢26 %) (Fig.
3); their presenceould beindicative of p@rercontractile performance (see lateAs illustrated
in Fig. 4,bothtypel and type Il fibreof the ADT patientsproduce less force at any given
submaximal free Galevel than do similar fibefrom Control subjectsThis decreasén the
C&”* sensitivity 0f contractile apparatus, together Wl decreasi specific force in typé
fibres, wouldhave appreciable deleterious effects on overall muscle performaABgin
patients Thesedeficits inthe contractile properties itheindividual muscle filbes must be
expectedo exacerbat¢he weaknesshat arigsfrom anynet loss of muscle masscurringwith
the testosterone suppressidncan be expectetthat the decrease in maximum force and the

reduced responsiveness of the contractile apparatus to myoplasfi]caj@dikely to be
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significant factors in thdecreasén muscle force production and fatigue resistance observed in
patients undergoing ADT (2).

To examinewhether the differences in specific force and'Gensitivityseenin the fibres of
ADT patientswere attributable to reversible oxidative modification, we exposed a sulibet of
skinned filves to a strong reducing treatm¢BilT T). As presented in Table 2jshreducing
treatmentsslightly increased maximum fonedoth filre types inthe ADT subjectgby ~2 to

3 %, P < Q:05)whereas there wam changén maximum forcen either fitre typein the
Control groupsThisindicates that there wassenallreversibleoxidation-linked depression of
maximumCa'-activated forcen the fitres of the ADT subjects, though this by no means
accounts for.the 13% decrease in specific force saetype | fiores. TheDTT reducing
treatmentlso.decreasktype Il fibre C&* sensitivityto a slightly greater exteint ADT patients
than in theControls (Table 2)This suggestthat there was a greatewel of oxidation-induced
sensitizationn the type lifibresin the ADT subjects, msumably due to greater resting level
of S-glutathionylation of fast troponin(kee( )). This and the small oxidation-linked
depression.of. maximum force battdicatea slightly higher level of reversible oxidative

modificationatrestin thefibres of the ADT patientselative to Controls.

We also éxamined whether there was @guction in the maximal*-sensitivity increase
occurring withsfull Sglutathionylation in the fites of the ADT subjectsWe have shown
previouslythatthe level of S-glutathionylation of tropohincreases with exercise in humans,
and theresultingsensitization ofhe C&*-sensitivity of the contractile apparatwsuld be
expected t@id muscle performance by compensating to some extent for the actions of the many
metabolic factors that decrease contra€#é’-sensitivity with exercis¢28). Furthermore, &
have showrhat strong oxidative treatmentiitro irreversiblydepresseshe extent of the C4-
sensitivity inereaseccurring with Sglutathionylation (), presumably owing itoeversible
oxidative madification of the key cysteine residue on troponin | (28). Bestersibleoxidative
modification maybe the reason why-§utathionylation in type Il fibes of oldersubjects (~70
years) only elicits ~80% of the increase irf Ggensitivity seen in fikes from young subjects

(=22 years) (~0.136 and 0.168 pCa unit increase, respectively)lf the present study we
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found that theC&* sensitivityincreaseoccurring with Sglutathionylation treatmeri the type

Il fibres of ADT subjects wasgo different from thain similarly aged oldControls (+0.139 and
+0.136 pCa units, respectively, Table 2). Tlibere was nadication that the profound lack of
testosterone in the ADT patierggacerbatedr otherwise alterethe putativarreversible

oxidative changet troponin loccuring in muscle with normal aging ().

Importantly; it wasalsofound thattotal MHCIIx was muchhigher in the musclef the ADT
patients(seeResults and Fig. 5). hisincrease in total MHCIIx is in apparent accord with the
finding of aypepulation of purgpe lix fibres in musclesf ADT patients such fibres were not
found in Control subjects. To our knowledge, a shitnoscle filre-type induced by testosterone
suppressioas.iot been reported before in humans. A previous stLi@yirf young men
undergoing.&0'week treatment with gonadotropeleasing hormone agonist combined wéth
low dose of exogenous testosterone did not observehamge irthe relativeamountof mMRNA
for any of the MHC isoforms following the treatmefiowever, it is important to note that the
level of testosterone in the young mpéeticipantsn that study wreonly reduced to levels
similar tohealthy aged individuals (234 + 60 ng/di}her than tenedical castration leve(s50
ng/dL) observedh the patients inhe present study (34 + 16 ng/dL).

Very fewor no re IIx muscle fibre aretypically found in thevastus lateralis muscle in

normally aective,individuals, either young or old (27, 3Bure lIx fibreshoweverare seen
frequently‘insedentary or immobilized individua81). Importantly, it was further found all
fibre types examined that tlmeaximum specific forceecameorogressively lowerlfy ~10 to
40%)across thesubjects in the order: trained, normatllstive, sedentary and immobiliz€gil).
Thus, it appears that the presence of pure Ibediland a relatively high overall percentage of
MHCIIx in_the muscle aresuallyindicativethat i)the subject is relatively inactive or sedentary,

andii) of a_ decrease in the average specific famadee individual fibres

Conclusion
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This study showsor the first time the role oADT on the skeletal muscle ficontractile
properties and muscle phenotypenenbeing treated for PrCa. The ablation of testosteirone
thesepatientded to adecreasén C&* sensitivity inboth fitre-typesand alsa decrease in

specific forcein typel fibres. These modificationsvhichfor the most partio not seem to be
directly related.to contractile protein oxidatiarguld be expected to have significant deleterious
effects on'the muscle strength and performance, and may be significant contriactiany to

the muscle'weakness usually reported in men undergoing Aiglly, our results indicatéhat
testosteronauppressiormodifiesmuscle phenotype, specifically by increasing the proportion of
MHCIIx.

M ethods

Participants and recruitment

The PrCa pagnts undergoing ADTvere recruited from local physicians in the greater
Melbournewarea. Patients were screened via medical records and those who met the inclusion
criteria were contacted by study physicians regarding their interest in participating. All patients
received mdical clearance from their physician before enrolling in the study. Inclusteriari
included having being diagnosed prostate cancer by a physician and undergoing ADT (injection
of LHRH agonist, Zoladex®) for at lea8tmonths prior to study. Exclusi@riteria were any of

the following=uncontrolled prostate cancer, symptomatic cardiovasculasdiseability to

engage safely.in exercissnd type 1 diabetes. Healthy agatchedcontrol subjectsvere a

subset omaleparticipants involved in our previous studies described elsewher2 726 well

as five new male participant$-urther, Control subjects had no historpadstate cancer nor

were undergoing any form of testosterone suppression.

This study was approved by the Human Research Ethics Committees of Victorieslineed
the Peter MacCallum Cancer Centre, and conformed to the Declaration of Helsinki. After
reading all information, a total of fourteen control participants and eiQfit patients gave

signed informed consent.
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Prior to inclusion in the study, the current level of sefforted physical activity of participants
was determined with a physical activity questionnaire about the preceding (Adays

Australia Survey, Canberra, Australia) (32, 33), and subjects in the Control and ADT groups
were recruited with a similar number of sedported hours of physical activitythe type of
physical activity reported by the participants ranged from walking and gardening tmswim
running and cycling. The questionnaire included questions about all exercise, including
occupationaltasks, household duties and sports activities and the exercise wae splge
categories ofiintensity: moderatgrd and very hard exercig@verall, there was no significant
difference between Control and ADT participants either in the number of hours afgbhys
activity condueted in total (7.6 £ 4.1 and 6.6 + 4.7 h, respectively) or in the three different

exercise categories.

Testoster one level

The level of total testosterone in plasma was assessed using a commercially available kit
(Abnova, Faipel City, Taiwan) according to the manufacturer’s instructions in all ADT patients
and in ten Control subjects. We were unable to include data on testosterone lewadll from
Control subjects as these participants were drawn from two previous(86Jd@7)in which

some bloed"samples were no longeailable. Baseline blood samples were drawn at ~GhB0
just before the muscle biopsy procedure and after an overnight fast of at least aight hou

Muscle bigpsy

Skinned muscle fibres were obtained freastus lateralis resting muscle biopsies from all
subjects.described abovAfter injection of local anaesthetic (2% lidocaine) into the skin and
fascia, an experienced medical practitioner made a small incision in the middle third of the
vastus lateralis muscle of each subject and took a muscle sample using a Bergstrom biopsy
needle (34) The excised muscle sample was rapidly blotted on filter paper to remove excess
blood and placed in paraffin oil (Ajax Chemicals, Sydney, Australia) and then brought down to
~10°C for ~45 min before indidual muscle fibres were dissected. The remaining muscle

sample from the biopsies was frozen and stored in liquid nitrogen for later analyses

Preparation and force recording
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The muscle biopsy was pinned at resting length in a petri dish containing paraffid ket

cool (~10°C) on an icepack. Individual fibre segments were mechanically skinnedisedes
previously (34, 35), and pinned out unstretched under oil and the diameter measoree

places along the fibre. As described previously (27), fibre cesiseonal area (CSAvas

calculated in-order to estimate the specific force. The skinned fibre segment was then mounted
at 120 % of resting length on a force transducer (AME801, SensoNor, Horten, Norway), and
then transferred in a Perspex bath containing 2 ml of a relaxing buffer solution thty broa
mimicked the“intracellular milieu (see solutions section below). Force responses were recorded
using a Bioamp pod and Powerlab 4/20 series hardware (ADInstruments, Sydney, Australia).
All experiments, were performed at roormigerature (~23 + 2 °C).

Skinned fibre solution

All chemicals were purchased from Sigikrich (St. Louis, MO, USA) unless specified
otherwise.\ As described previously (3#h)e properties of the contractile apparatus were
examinedusing a mixture of two heavily?auffered solutions, namely the relaxing solution
and the maximal C4-activating solution. The relaxing solution contained (in mM) 50 EGTA,
90 Hepesy10.3 total M§(giving 1 mM free), 126 K 36 Nd, 8 total ATP and 10 creatine
phosphaterpH 7.10, pCa (=-lgfCa’"]) ~9. Maximal C&™-activating solution contained (in
mM) 50 CaEGTA, 90 Hepes, 8.1 total Kdgiving 1 mM free), 126 K 36 N4, 8 total ATP

and 10 creatine phosphate, pH 7.10 and pCa ~4.7. Appropriate ratio of the relaxing solution and
maximal C&*agtivating solutions were mixed to produce heavily buffered solutions with free
[Ca®] in thesreduired range (pCa 6.7 to 4. 7\here required, 10 mM dithiodithreitol (DTT) was
added to relaxing solution from a 1 M stock prepared in distilled water. A 100 mM stock of
reduced glutathione (GSH) was made in relaxing solution with pH re-adjusted twith X0OH,
and then diluted 20 fold to give 5mM in the final relaxing solution. Finally, a 100 mM stock
solution of 2,2’ -dithiodipyridine (DTDP) was made in absolute ethanol and dilutifbld in

the final relaxing solution to 100 uM.

Force-Ca® relationship and analysis

The force€&* relationship in each individual muscle fibre was assessed by exposing the
skinned fibre segment to a sequence of solutions with the fré§ grangly buffered at
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progressively higher levels over the relevant range (pCa 6.7 to 4.7, the lattiensaliaiting
maximum force) and then the fibre was fully relaxed again in the relaxingosolAs described
previously (27) this sequence was performed twice for each of the four different cond{ayns:
Control in relaxing solution, (b) after 10 min exposure in 10 mM DTT, (c) after 5 min exposure
in 0.1 mM DTDP followed by 2 min exposure in 5 mM GSH, and again (d) after 10 min

exposure in DTT.

Isometric foreeresponses produced at each’T@éthin a given sequence were expressed as a
percentage of the corresponding maximum force generated in that same sequence, and analyzed
by fitting a-Hill=eurve using GraphPad Prism 6 software, to ascertain valuesgf(pCa at
half-maximumsforce) and the Hill coefficient)(for each sequence.inally, maximum force

reached duringieach sequence (at pCa 4.7) was expressed relative to the control level before any
treatment in the given fibre, after correcting for the small rundown occurring with each repetition

of the sequence.

M uscle homogenates and myosin heavy chain composition assay

Snap frozen.muscles were craestioned by cryostat (Leica CM 1950, Germany) and theni0
sections.were placed into relaxing buffer then followed by adding 3x SDS loading buffer
consisted of 0.125 M Tris*HCI pH 6.8, 4% SDS, 10% glycerol, 4 M urea, 10% -

mercaptoethanol (B-ME) and 0.001% bromophenol blue as we described before T3&)
denaturedsmuscle samples were separated oAPRE gels. The separating gel consisted of
32% v/v glyeerol, 8% wi/v acrylamide, Nthylenebisacrylamide (Bis), with a 50:1 ratio of
acrylanide to Bis, 0.2 M Tris—HCI (pH 8.8), 0.1 M glycine, 0.4% w/v SDS, 0.1% w/v
ammonium persulfate, and 0.05% v/v N,N,N’tétramethylethylenediamine (TEMED). The
stacking gel.consisted of 32% v/v glycerol, 4% w/v acrylamide, and Bis at the da{&04)

to acrylamide, 70 mM Tris—HCI (pH 6.7), 4 mM EDTA, 0.4% w/v SDS, 0.1% w/v ammonium
persulfate,.and 0.05% v/v TEMED (37). For running the gel, two different buffers were used,
the lower running buffer consisting of 0.05 M Tris (base), 75 mM glycine, and 0.05% w/v SDS,
while the upper running buffer was at 6x the concentration of the lower running buffer and had
B-ME added (final concentration: 0.12% v/v) (38). The gel was rurt@fter 24 hours, and

immediately after running, Coomassie brilliant blue G250 was used to stain tmel gedw@alize
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the MHC bands. The images were collected by G:BOX Chemi (Syngene, USA) and the
densitometry analysis was conducted using Quantity OneaeftBioRad, USA).

Fibretyping

Dot blotting.was performed to determine the fibre type of each muscle fibre sednefit,

PVDF membrane was activated with 95% ethanol and equilibrated in transfer byfte of

each sample'was applied to the wetmbrane and allowed to dry. The dry membrane was then
reactivated with' 95% ethanol, equilibrated in transfer buffer, washed in T@STInfin, and

then placed in blocking buffer for 5 min. The presence of myosin heavy chain (MHC) types lIx,
lla and | weresdetermined with sequential probing of the membrane with antibodies specific to
MHC IIx (mouse monoclonal IgM, clone 6H1 Developmental Studies Hybridoma Bank
[DSHB], 1 in 100 in 1% BSA/PBST), MHC lla (mouse monoclonal IgG, clone A4.74, DSHB, 1
in 200 in1% BSA/PBST) and MHQ (mouse monoclonal IgM, clone A4.840, DSHB, 1 in 200

in 1% BSA/PBST). The MHC lIx and Ila antibodies were removed from the membrane with

stripping buffer (Pierce) prior to incubation in the subsequent antibody.

Statistics

Valuesarespresented as mean + SE, with n denoting the number of fibres examined and N the
number of subjects from whiche fibres were obtained?arametric testing was used only after
examiningwhether the data werermaly distribued Statisticalsignificance (P < 0.05) was
determinedwith twdailed Student’s t test
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Table 1: Characteristics of prostate cancer patient undergoing ADT and healthgtabed
controls. Mean ¢SE) of some of baseline characteristics of both groups of participants. N

denotessthe number of subjects. P value was determined with a Studentigdditests.
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Table 2: Contractile properties and responsegtugthionylation treatment in muscierfes of
ADT and Control subjects. Means + SE of p§& &lill coefficient (h), and change (A) in pCasg

and maximum force (Max) following DTT treatment in type | and type Il fibres,elisas
change following Sjlutathionylation treatment {Slut) in typell fibres (as in Fig. 1). n denotes
number of fibres and N the number of subjects. # Value in ADT group significantly differe
from matchingvalue in Control group. (Student’s tiaded t test, P<0.05).

Fig. 1. Representative dot blshowing the detection of myosin heavy chain (MHC) lIx, lla
andl. Following physiological measurements, individual fibre segments were collexted a
analysed for fibe type according to the presence of myosin heavy chain (MHC) isoforms using
dot blotting. The representative dot blot shows Befitthat were probed for, sequentially, MHC
lIx (red cireles), MHC lla (blue circles) and MHC | (green circles).

Fig. 2. Effect of DTT and DTDFGSH exposure on Gasensitivity of contractile apparatus in
type 1l fibrefrom patient undergoing ADTRepresentative force responsg®ndirectly

activating thé"eontractile apparatus with heavily‘@aiffered solutionsit progressively higher
free [C&'J(pGarof successive solutions: >9.00, 6.7, 6.4, 6.22, 6.02, 5.88, 5.75, 5.48, 4.7, then
back to >9.00, marked by ticks under each force tra€e)cepCa staircases elicited
successivelytwice for each of the four different conditions: (1) Control, (2) after 10 min
exposurgQ 10 mM DTT, (3) after 5 min exposute 0.1 mM DTDP followed by 2 min exposure
to 5 mM GSH, and again (4) after 10 min expogorBTT (only one forcepCa staircases
showr)._Horizontal arrows show force levels produced at pCa 5.88 in the different conditions.
For conditions=1 to 4, the averaged Gsensitivty of the contractile apparatus (pgavalues

for this representative fibneere 5.865, 5.831, 5.974 and 5.789, respectively.

Fig. 3. Specific force in type | fites is significantly lower irADT patients. Mean(+SE
specific force in type, ltype lla/llax and type lIfibres of ADT patients and agexatched
healthy Controls. ‘n’ denotes number ofréb and'N’ the number of subjects from which the
fibres were obtained No pure lIx fiwes were found in any of the 10 Control subjects.
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indicatesthat valuen ADT patientds significantly different fronsamefibre type inControl
group not tested for IIx fibre. *" indicates value in ADT patients for type lIx filgsis

significantly different fronvalue fortype lla/llax fibres (Student’s twdailed t tess).

Fig. 4. Aveerage forc&e’" relationship in type | and type Vhstus lateralis fibres from ADT
patients afnd Cantrol subject3ype | and type Il fikes in ADT patients are less sensitieeC*
than thosé in Control subjects. Dottewes ndicatethat the [C&] producing 50% of maximum
force in filxes from Control subjects elicits only ~37% of maximum force in the diln@m

ADT patients.=See TabRfor mean values and error ranges of th&-Gansitivity parameters.

Fig. 5. MHC.iseformsin vastus lateralis muscleof ADT patients and ControlsA:
representative.gel showing ttiteeeseparated MHC isoforms individual ADT and Control
subjects.B: Mean (+SE) percentagé MIHC isoforms inmuscle of 8ADT and 14 Control

subjects.#" indicates value is significantly different from Control group.
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Table 1

Variables ADT Controls P value
(N=8) (N=14)
Age (years) 68 £ 2 71+1 0.222
Height (cm) 172.3+2.6 1755+2.1 0.361
Weight (kg) 87.6+3.4 815+25 0.149
Physical activity (hours/week) 6.6+1.7 76+1.1 0.624
Time since diagnosis (days) 1571 £ 527 N/A N/A
Gleason score 80 N/A N/A
Tumour stage 2+0 N/A N/A
Length of ADT(days) 485 + 117 N/A N/A
Total testosterone (ng/dL) 33.9+55 351.3+£36.6 <0.01
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Table 2:

Variables

pCap

ApCa5o DTT

AMax DTT (%)

ApCasg S-Glut

Typel fibre Typell fibre
Control ADT Control ADT
("=27,N=4) (n=41,N=6) (n=16,N=4) (n=23,N=6)
5.99+0.01 594 +0.01# 5.95+0.01 591+0.01#
(P=0.013) (P=0.007)
3.98 £0.12 480+0.17# 5.32+0.18 5.90+0.33
(P<0.001) (P=0.187)
Control ADT Control ADT
(n=21,N=3) (n=34,N=8) (n=14,N=3) (n=30,N=8)
-0.002 + 0.002 -0.002 + 0.002 -0.016 + 0.003 -0.031 + 0.005 #
(P=0.818) (P=0.046)
0.1+05 16+£05# 04+05 34+x10#
(P=0.032) (P=0.037)
Control ADT
(n=14,N=3) (n=15,N=4)
0.136 + 0.004 0.139 + 0.004
(P=0.651)
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