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Effect of androgen depr�vat�on therapy on plasma �r�s�n levels, muscle strength, and phys�cal
funct�ons tests of lower extrem�t�es

Androjen depr�vasyon tedav�s�n�n plazma �r�s�n düzey�ne, kas kuvvet�ne ve alt ekstrem�ten�n
f�z�ksel fonks�yon testler�ne etk�s�
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ABSTRACT

Object�ve: Losses in muscle strength and decreases in physical functions, and therefore a decrease in quality of life, have been observed in prostate
cancer patients receiving androgen deprivation therapy (ADT). Irisin is a new exercise-induced myokine, released from the muscles. It is predicted that
muscle tissue irisin release as a result of muscle loss, may be affected in patients receiving ADT. The aim of this study is to compare irisin levels, toget‐
her with muscle strength and physical functions, in patients receiving ADT, patients not receiving ADT, and healthy individuals.
Mater�al and methods: A total of 21 healthy individuals (control group: CG); 28 local- or local-advanced prostate cancer patients, not receiving ADT
(non-ADT group); and seven prostate cancer patients receiving luteinizing hormone releasing hormone agonist (ADT group) were included in the study.
Blood biochemistry (lipid profile, hormones, prostate specific antigen, glucose, insulin, and creatine phosphokinase) and irisin analyses were conduc‐
ted. Physical functions were assessed by using the Five Times Sit to Stand (5TSTS), climbing stairs, walking pace, and functional reach (FRT) tests.
Lower extremity isometric muscle strength was measured using an isokinetic dynamometer.
Results: It was observed that the 5TSTS test results were higher (p=0.03), but FRT results were lower (p=0.04) in the ADT group. It was found that
isometric muscle strength in lower extremities was significantly lower in the ADT group (p˂0.05). Plasma irisin levels did not reveal a significant diffe‐
rence between the groups (p=0.31).
Conclus�on: It was determined that muscle strength and physical function test performances of prostate cancer patients receiving ADT were worse,
but their irisin levels were similar to patients who were not receiving ADT, and the healthy CG. Muscle strength and physical functions of patients who
are receiving ADT, and who will start receiving ADT should be monitored, and protective measures should be taken.

Keywords: Irisin, prostate cancer, isometric muscle strength, androgen deprivation therapy, physical function

ÖZ

Amaç: Androjen deprivasyon tedavisi (ADT) alan prostat kanseri hastalarında kas kuvveti kaybı ve fiziksel fonksiyonlarda düşüşler gözlenmekte, bunun
sonucunda yaşam kalitelerinin de düşmektedir. İrisin; egzersiz sonrasında kastan salınan bir miyokindir. ADT alan hastalarda, özellikle kas dokusu kay‐
bı sonucu salınan irisin düzeyinin etkilenebileceği öngörülmektedir. Çalışmamızın amacı ADT alan, ADT almayan prostat kanseri hastalarının ve sağlıklı
bireylerin kas kuvveti ve fiziksel fonksiyonlarıyla irisin düzeylerini karşılaştırmaktır.
Gereç ve Yöntem: Çalışmaya; herhangi bir kanser tanısı konulmamış 21 sağlıklı birey (kontrol grubu: KG), lokal ve lokal ileri prostat kanseri olup ADT al‐
mayan 28 hasta (non-ADT grubu) ve ADT olarak LHRH agonisti alan yedi prostat kanseri hastası (ADT grubu) katıldı. Kan örneklerinde biyokimyasal
(lipid profili, hormonlar, prostat spesifik antijen, glükoz, insülin ve kreatin fosfokinaz testleri) ve irisin analizleri yapıldı. Katılımcıların fiziksel fonksiyonları
beş kez otur kalk, merdiven çıkma, yürüme hızı ve fonksiyonel uzanma testi (FUT) ile değerlendirildi. İzokinetik dinamometre ile alt ekstremite izometrik
kas kuvveti ölçüldü.
Bulgular: ADT grubunun; beş kez otur kalk test sonucunun daha yüksek (p=0.03) ve FUT sonucunun daha düşük (p=0.04) olduğu gözlendi. Alt ekst‐
remite izometrik kas kuvvetinin ADT grubunda anlamlı derecede düşük olduğu belirlendi (p˂0.05). Plazma irisin düzeylerinde ise gruplar arasında an‐
lamlı farklılık gözlenmedi (p=0.31).
Sonuç: ADT alan prostat kanseri hastalarının kas kuvvetinin ve fiziksel fonksiyon test (beş kez otur kalk, FUT) performanslarının düşük olduğu gözlendi;
fakat irisin düzeyleri ADT almayan hastalar ve sağlıklı kontrol grubu ile benzer bulundu. ADT alan ve ADT almaya başlayacak hastaların kas kuvveti ve
fiziksel fonksiyonları izlenmeli ve koruyucu önlemler alınmalıdır.
Anahtar Sözcükler: İrisin, prostat kanseri, izometrik kas kuvveti, androjen deprivasyon tedavisi, fiziksel fonksiyon
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INTRODUCTION
Accord�ng to GLOBOCAN data, prostate cancer was the se-
cond prevalent cancer type �n men, �n 2020 (1). Androgens
are requ�red for prostate funct�on �n healthy men. However,
prostate cancer cells exh�b�t an over-act�vat�on of the and-
rogen s�gnal path and cause uncontrolled prol�ferat�on of
tumour cells. Therefore, androgen depr�vat�on therapy
(ADT) �s frequently used �n prostate cancer treatment to re-
duce androgen levels �n the c�rculat�on (2).

Almost half of prostate cancer pat�ents rece�ve ADT at some
stage of the�r treatment (3). B�lateral orch�ectomy has g�ven
way to pharmacolog�cal agents today due to negat�ve e�ects
(2). Pharmacolog�cal agents, such as lute�n�z�ng hormone
releas�ng hormone (LHRH) agon�sts and antagon�sts, stero-
�dal ant�-androgens, and non-stero�dal ant�-androgens are
used alone or �n comb�nat�on �n ADT (4).

Wh�le ADT �ncreases l�fe expectancy, �t causes adverse ef-
fects, such as metabol�c d�seases, sexual dysfunct�on, gyne-
comast�a, depress�on, hot �ashes, anaem�a, decrease �n
bone m�neral dens�ty, neuro-cogn�t�ve changes and chan-
ges �n body compos�t�on (5,6). Increase �n body we�ght,
body fat rat�o, �nsul�n res�stance, fast�ng glucose levels,
and metabol�c d�seases can also be seen �n pat�ents rece-
�v�ng ADT. These metabol�c changes negat�vely a�ect the
qual�ty of l�fe (QoL) of pat�ents (6).

Another s�gn�f�cant adverse e�ect of ADT �s decrease �n
phys�cal performance followed by a decrease �n muscle
mass and strength (3). As a result, �ncreased frag�l�ty and
decreased �ndependency and QoL are observed �n pat�ents
(7). Although the mechan�sm of the e�ects of ADT on skele-
tal muscle �s not understood exactly, �t �s thought that �t co-
uld be mult�factor�al. Decreased muscle mass, and muscle
fat �nf�ltrat�on (myosteatos�s) can cause a decrease �n musc-
le strength. Th�s can lead to loss of balance (7,8).

It �s known that a phys�cally act�ve l�festyle �s protect�ve
aga�nst chron�c d�seases (9). It �s thought that the pos�t�ve
e�ects of exerc�se on the metabol�sm and skeletal muscle
are real�sed through myok�nes such as �r�s�n that are rele-
ased dur�ng exerc�se. Ir�s�n �s a newly found myok�ne �ncre-
ased �n the c�rculat�on follow�ng exerc�se (10). Ir�s�n also
�ncreases m�tochondr�al UCP1 express�on v�a an un�dent�f�-
ed receptor �n fat t�ssue (11), and thermogenes�s and energy
generat�on by funct�on�ng a prote�n resolver �n UCP1 m�toc-
hondr�al membrane (12). Thus, �t speeds up the metabo-
l�sms of glucose and l�p�ds related to energy consumpt�on
(13). Ir�s�n �s hypothes�zed to have d�rect e�ects on many
mal�gnanc�es �n add�t�on to all these other e�ects (10). The-
re �s h�gh correlat�on between �ncreased phys�cal act�v�ty
a�er d�agnos�s and reduced prostate cancer progress�on
and mortal�ty, and �t has been d�scovered that exerc�se-�n-

duced myok�nes such �r�s�n may play a role �n suppress�ng
prostate cancer (14).

ADT can a�ect metabol�c status, body compos�t�on, and
suscept�b�l�ty to sarcopen�a as a result of changes �n muscle
(6). The fact that phys�cal funct�ons may be a�ected toget-
her w�th an e�ect on muscle t�ssue may aggravate the ex-
tent of cancer-related fat�gue �n prostate cancer pat�ents.
W�th the comb�ned e�ect of all these factors, qual�ty of l�fe
may change. The e�ects of ADT on muscle t�ssue may a�ect
the level of �r�s�n released from muscle. The a�m of th�s
study was to compare the metabol�c status, fat�gue, act�v�ty
part�c�pat�on level, qual�ty of l�fe, lower extrem�ty funct�on,
muscle strength, and �r�s�n levels of prostate cancer pat�-
ents rece�v�ng and not rece�v�ng ADT, w�th those of healthy
�nd�v�duals.

MATERIAL and METHODS
Part�c�pants: Included �n the study were 56 voluntary �nd�-
v�duals who had appl�ed to the urology cl�n�c at our hosp�-
tal between August 2020 and January 2021. Wh�le 28 part�c�-
pants, who had been d�agnosed w�th a local- or locally-ad-
vanced prostate cancer, and who had not rece�ved ADT pre-
v�ously were placed �n the non-ADT group; seven part�c�-
pants rece�v�ng LHRH agon�st were placed �n the ADT gro-
up. Add�t�onally, 21 part�c�pants of s�m�lar age, w�thout any
mal�gnancy d�agnos�s formed the control group (CG).

For the prostate cancer pat�ents, exclus�on cr�ter�a were de-
term�ned as be�ng younger than 50 years of age, rece�v�ng
or hav�ng rece�ved chemotherapy/rad�otherapy, hav�ng me-
tastas�s, hav�ng a neuromuscular d�sease, and hav�ng com-
mun�cat�on problems. For all the groups, hav�ng done aero-
b�c or res�stance exerc�ses �n the last 12 months was also an
exclus�on cr�ter�on. Other chron�c d�seases �n the pat�ent
group, such as d�abetes mell�tus, obes�ty, metabol�c synd-
rome etc. were �nqu�red dur�ng anamnes�s. If exclus�on cr�-
ter�ons were present, those pat�ents were excluded.

The study was approved under dec�s�on number 38, dated
13.02.2020, by the Local Eth�cal Comm�ttee. Perm�ss�ons
were obta�ned from the M�n�stry of Health, Pharmaceut�cals
and Med�cal Dev�ces Agency for the observat�onal drug
study.Informed consents were obta�ned from the
part�c�pants.

Collect�ng blood samples, and b�ochem�cal analyses: Veno-
us blood samples were taken a�er 12-h of fast�ng, between
08:30 and 10:30 AM, �nto gel-barr�er blood collect�ng tubes
and EDTA conta�n�ng tubes. The samples were centr�fuged
at 3000 rpm for 10 m�n. Serum samples were analysed for
the �nsul�n test w�th electrolum�nescence �mmunoassay
method (Cobas 6000, Roche D�agnost�cs, Germany); thyro-
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�d-st�mulat�ng hormone (TSH), total prostate-spec�f�c ant�-
gen (PSA), total testosterone, oestrad�ol tests were conduc-
ted w�th chem�lum�nescence �mmunoassay method (Beck-
man Coulter DXI 800, Beckman Coulter, USA); glucose, cre-
at�ne phosphok�nase (CPK), cholesterol, tr�glycer�de, h�gh-
dens�ty l�poprote�n-cholesterol (HDL-C) tests were conduc-
ted w�th spectrophotometr�c method (Beckman Coulter AU
5800, Beckman Coulter, USA) �n l�ne w�th manufacturers’
d�rect�on. Low-dens�ty l�poprote�n-cholesterol (LDL-C) le-
vels were calculated w�th the Fr�edewald formula.

Rema�n�ng samples were separated �nto Eppendorf tubes,
and stored at -80 °C unt�l test�ng for free testosterone and
�r�s�n levels. The quant�tat�ve measurement of the serum
free testosterone levels and plasma �r�s�n levels were con-
ducted us�ng compet�t�ve ELISA methods, follow�ng the
procedures of the commerc�al k�t (Free Testosterone ELISA,
DRG Instruments GmBH, Germany; Catalogue no: EIA-2924;
Ir�s�n, Recomb�nant ELISA, Phoen�x Pharmaceut�cals, USA;
Catalogue no: EK-067-29).

Body compos�t�on analys�s: He�ght measurement (SECA
700, Germany) and body compos�t�on analyses (Tan�ta
Body Fat Analyzer, Model BC 418) of the part�c�pants were
performed a�er a 12-h fast�ng.

Phys�cal funct�on tests: Lower extrem�ty funct�ons of the
part�c�pants were evaluated us�ng: 1) the F�ve T�mes S�t to
Stand test (5TSTS), 2) the sta�r cl�mb�ng test, 3) the funct�-
onal reach test (FRT), and 4) the 4-m walk�ng pace test.

1) In the 5TSTS test, the durat�ons were measured �n se-
conds for part�c�pants reach�ng the stand-up pos�t�on from
a s�tt�ng pos�t�on for f�ve t�mes. The prolongat�on of durat�-
on re�ects negat�v�ty �n phys�cal funct�on (3,15).

2) In the sta�r cl�mb�ng test, the durat�ons were measured �n
seconds for part�c�pants cl�mb�ng up and down n�ne steps
of sta�rs. The prolongat�on of durat�on re�ects negat�v�ty �n
phys�cal funct�on (3,15).

3) The reach d�stance �n the FRT was measured �n cm. The
�ncrease �n d�stance reached re�ects pos�t�veness �n phys�-
cal funct�on (16).

4) The 4-m walk�ng pace was calculated �n m/s. The prolon-
gat�on of durat�on re�ects negat�v�ty �n phys�cal funct�on
(17).

Lower extrem�ty muscle strength measurement: Isometr�c
muscle strengths of part�c�pants w�th the knee at 60° �ex�-
onwere measured w�th an �sok�net�c dynamometer (Isofor-
ce, Tur K�net�cs, Germany). The test was conducted w�th
f�ve (three hamstr�ng, two quadr�ceps) repet�t�ons (18).
Mean scores for the le� and r�ght extrem�t�es were used �n
the analyses.

Other measurements

SARC-F scale: The strength, ass�stance walk�ng, r�se from a
cha�r, cl�mb sta�rs, and falls (SARC-F) scale (19,20) was used
to screen sarcopen�a r�sk. A total score of ≥4 �s cons�dered
to be r�sky for sarcopen�a (21).

The Internat�onal Phys�cal Act�v�ty Quest�onna�re (IPAQ)-
Short Form: The IPAQ-Short Form was used to determ�ne
act�v�ty levels �n the prev�ous week (22,23).

The 36-Item Short-Form Survey (SF-36): The SF-36 survey
that cons�sts of e�ght sub-factors (24) was used to determ�-
ne QoL. Low scores �nd�cate negat�v�ty �n health (25).

The Fat�gue Sever�ty Scale (FSS): The FSS scale was used to
determ�ne fat�gue sever�ty (26). Scores ≥4 �nd�cate severe
fat�gue (27).

Power Analys�s and Stat�st�cal Method

Sample s�ze for groups was calculated (G*Power v3.1 so�-
ware) as n=7, w�th an α error level of 0.05, power of 0.80,
and �mpact force of 1.74. Stat�st�cal analyses of the study
were conducted us�ng SPSS v.23.0 (IBM Corp., Armonk, NY,
USA). Descr�pt�ve stat�st�cs were presented as means ± stan-
dard dev�at�on and frequency (n, %). Normal�ty of the data
was analysed us�ng Shap�ro-W�lk test. Kruskal-Wall�s or
one-way ANOVA method were used �n compar�sons w�th
mult�ple �ndependent groups. Monte Carlo corrected ch�-
square analys�s was used �n determ�n�ng the correlat�ons
between categor�cal var�ables. A p<0.05 was accepted as
stat�st�cally s�gn�f�cant.

RESULTS
Descr�pt�ve data: Data from 56 part�c�pants were analysed.
No s�gn�f�cant d��erences were found between the descr�p-
t�ve data (p>0.05, Table 1). In the ADT group, treatment con-
t�nued for 8.4±9.7 months.
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Table 1. Descr�pt�ve data

Parameter CG 
(n=21)

non-ADT 
(n=28)

ADT 
(n=7) p

Age (yrs) 64.1±5.5 64.8±5.8 69.4±4.2 0.09
Body mass �ndex (kg/m2) 27.9±4.4 30.2±3.6 30.5±5.0 0.13

Fat free mass(kg) 58.5±7.8 61.9±5.8 59.1±5.7 0.20
Fat rat�o (%) 26.0±6.8 28.3±5.6 31.1±4.7 0.13

Fat mass (kg) 21.5±8.9 24.8±7.2 27.5±8.5 0.18
CG: control group, ADT: prostate cancer pat�ents rece�v�ng LHRH agon�st, non-ADT: pat�ents not rece�v�ng ADT

Table 2. Blood chem�stry

Parameter CG 
(n=21)

non-ADT 
(n=28)

ADT 
(n=7) p

Total cholesterol(mg/dl) 213.9±48.9 220.0±54.4 205.8±33.7 0.91
Tr�glycer�de(mg/dl) 142.9±78.2 223.1±135.4 159.7±103.0 0.05

LDL-cholesterol(mg/dl) 133.9±40.3 128.7±37.5 120.3±32.4 0.71
HDL-cholesterol(mg/dl) 51.4±11.9 48.4±9.8 53.6±14.0 0.44

Oestrad�ol(pg/ml) 21.8±5.9a 25.2±5.8b 11.0±8.6a,b 0.0001*
Total testosterone(ng/dl) 319.2±100.4a 360.6±84.3b 75.6±112.3a,b 0.0001*
Free testosterone(pg/ml) 10.1±3.9 11.5±2.4a 4.5±5.1a 0.006*

TSH(µIU/ml) 1.7±1.0 1.6±1.4 1.3±0.3 0.76
PSA (ng/dl) 2.1±3.0 3.7±6.6 1.2±2.0 0.09

Glucose(mg/dl) 112.3±24.1 118.9±31.0 114.7±17.9 0.61
Insul�n(µIU/ml) 15.1±18.3 15.7±13.7 21.6±25.9 0.71

CPK (U/L) 107.8±65.3 135.5±129.8 98.5±35.8 0.95
Ir�s�n(ng/ml) 17.0±1.0 17.2±1.1 16.4±1.3 0.31

*: p s�gn�f�cant at 0.05 level; a,b: between groups post-hoc test s�gn�f�cant at 0.05 level. CG: control group; ADT: pat�ents rece�v�ng LHRH agon�st; non-ADT: pat�ents
not rece�v�ng ADT. PSA: prostate spec�f�c ant�gen; TSH: thyro�d st�mulat�ng hormone; CPK: creat�ne phosphok�nase

Table 3. SARC-F, FSS, IPAQ and SF-36 scores

Parameter CG 
(n=21)

non-ADT 
(n=28)

ADT 
(n=7) p

SARC-F (score) 0.05±0.20 0.1±0.4 0.4±1.1 0.65
FSS (score) 2.3±1.6 2.6±1.9 3.5±2.0 0.49

IPAQ (MET-m�n/week) 858.5±628.3 678.2±633.3 459.6±445.1 0.12
SF-36 (score)        

Phys�cal funct�on 91.4±8.8 87.1±11.9 78.6±16.0 0.16
Role phys�cal 79.8±35.9 73.2±40.2 57.1±53.4 0.56

Role emot�onal 88.9±30.4 75.0±35.8 76.2±41.8 0.22
V�tal�ty 59.0±19.5 61.6±18.1 55.7±16.4 0.66

Mental health 55.8±14.4 62.3±14.8 60.0±18.5 0.18
Soc�al funct�on�ng 76.2±15.3 73.7±15.7 78.6±13.9 0.53

Bod�ly pa�n 67.1±22.0 70.6±23.4 72.1±20.1 0.78
General health 50.5±14.7 55.4±13.2 51.4±8.5 0.27

CG: control group; ADT: prostate cancer pat�ents rece�v�ng LHRH agon�st; non-ADT: pat�ents not rece�v�ng ADT; IPAQ: Internat�onal Phys�cal Act�v�ty Quest�onna�re; FSS:
Fat�gue Sever�ty Scale; SF-36: 36-Item Short-Form Survey; SARC-F: Strength, Ass�stance Walk�ng, R�se from a Cha�r, Cl�mb Sta�rs, and Falls

B�ochem�stry and �r�s�n analyses: Oestrad�ol, total- and
free-testosterone levels of �nd�v�duals �n the ADT group
were low (Table 2). Th�s result �nd�cates that ADT �s appl�ed
by the pat�ents. No d��erences were found �n the b�ochem�-

cal markers �nd�cat�ng the card�ometabol�c status, or the
plasma �r�s�n levels (p>0.05).

Quest�onna�re and scales: No s�gn�f�cant d��erences were
found between the groups for the measurement tool results

(p>0.05, Table 3).

Lower extrem�ty funct�ons: The walk�ng pace and sta�r
cl�mb�ng test durat�ons of the groups were s�m�lar (p>0.05).

On the other hand, the 5TSTS test results were h�gher
(p=0.03) and FRT results were lower (p=0.04) �n the ADT
group (Table 4).
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Table 4. Compar�son of phys�cal funct�on test results among the groups

Test CG 
(n=21)

non-ADT 
(n=28)

ADT 
(n=7) p

Walk�ng pace (m/s) 1.1±0.2 1.1±0.1 1.1±0.2 0.36
5TSTS (s) 11.0±1.7a 11.2±2.1b 13.3±2.1a,b 0.03*
FRT (cm) 39.4±3.6a 39.9±5.4b 36.0±2.4a,b 0.04*

Sta�r cl�mb�ng test(s) 10.9±1.5 11.2±1.5 12.3±1.8 0.16
*: p s�gn�f�cant at 0.05 level; a,b: between-groups post-hoc test s�gn�f�cant at 0.05 level; CG: control group; ADT: pat�ents rece�v�ng LHRH agon�st; non-ADT: pat�ents
not rece�v�ng ADT; FRT: funct�onal reach test, 5TSTS: f�ve t�mes s�t to stand

Table 5. Lower extrem�ty muscle strength measures

  CG 
(n=21)

non-ADT 
(n=28) ADT(n=7) p

Q MMT (Nm) 149.6±33.3a 140.1±31.8b 102.8±21.4a,b 0.008*
Q peak torque (Nm) 185.1±36.6a 171.4±37.7b 129.8±28.9a,b 0.004*

Q peak torque/BW(Nm/kg) 2.4±0.7a 2.0±0.5b 1.5±0.3a,b 0.003*
H MMT (Nm) 38.1±7.1a 40.1±7.0b 32.3±6.2a,b 0.03*

H peak torque (Nm) 47.5±8.2 47.9±9.1 40.2±7.4 0.07
H peak torque/BW(Nm/kg) 0.61±0.10a 0.56±0.10 0.50±0.10a 0.04*

*: p s�gn�f�cant at 0.05 level; a,b: between-groups post-hoc test s�gn�f�cant at 0.05 level; CG: control group, ADT: pat�ents rece�v�ng LHRH agon�st; non-ADT: pat�ents
not rece�v�ng ADT; MMT: max�mum mean torque, Q: quadr�ceps, H: hamstr�ng, BW: body we�ght

DISCUSSION

Lower extrem�ty muscle strength: It was found that quadr�-
ceps and hamstr�ng �sometr�c strength of part�c�pants �n

the ADT group was s�gn�f�cantly lower (p<0.05, Table 5).

At the end of the study, three �mportant results emerge: 1)
Pat�ents rece�v�ng ADT performed worse �n some funct�onal
tests, 2) The �sometr�c muscle strength was lower �n pat�-
ents rece�v�ng ADT, 3) Plasma �r�s�n levels d�d not d�splay
any d��erences between the groups.

Card�ometabol�c parameters and �r�s�n levels d�d not y�eld
any s�gn�f�cant d��erence between the groups. The occur-
rence of card�ometabol�c e�ects �s a�ected by a var�ety of
var�ables. The short durat�on of ADT therapy may be a re-
ason for lack of d��erence reported �n the study. In cont-
rary, there are gaps �n the l�terature on the phys�opatholog�-
cal mechan�sm of act�on of �r�s�n, wh�ch may have made �t
d���cult to support the hypothes�s of the study.

Muscle strength of pat�ents rece�v�ng ADT was evaluated
w�th the one-max�mum repet�t�on (1 RMmax) method, �soto-
n�c muscle strength was used �n the l�terature (3). In th�s
study, the �sometr�c muscle strength of pat�ents was evalu-
ated us�ng an �sok�net�c dynamometer, and d��erences bet-
ween groups were found. In stud�es apply�ng d�rect assess-
ment methods and spec�al equ�pment, such as an �sok�ne-
t�c dynamometer, for measur�ng muscle strength, d��eren-
ces �n strength are conce�vable.

Galvao et al. (28), found that pat�ents rece�v�ng ADT had lo-
wer 6-m walk�ng pace, 6-m reverse tandem walk�ng pace,
400-m walk�ng test, and 5TSTS test scores. In the current
study, �t was s�m�larly found that pat�ents rece�v�ng ADT
had lower 5TSTS test cores (p=0.03); wh�le walk�ng pace
was s�m�lar for all groups. Galvao et al. measured balance

w�th the 6-m reverse tandem walk�ng test and observed that
pat�ents rece�v�ng ADT had lower performance. Balance as-
sessed by FRT was also low �n pat�ents rece�v�ng ADT. In
the same study, �soton�c muscle strength (for row�ng, bench
press, leg extens�on) was found lower �n pat�ents rece�v�ng
ADT, w�th no d��erences �n the leg press test results (28). In
the current study, �t was observed that lower extrem�ty �so-
metr�c muscle strength was lower �n pat�ents rece�v�ng ADT.

S�m�larly, Newton et al. (3) showed that pat�ents start�ng
ADT had lower walk�ng pace and sta�r cl�mb�ng scores w�t-
h�n s�x months. Wh�le part�c�pants' row�ng and bench press
�soton�c muscle strength decreased, there was no d��erence
�n the leg press results. In our study, �nd�v�duals rece�v�ng
ADT had dramat�cally reduced �sometr�c muscular strength
�n the lower extrem�t�es. The reason for the d��erence may
be the use of d��erent �sometr�c muscle strength measure-
ment methods.

There �s only one study �n the current l�terature concern�ng
�r�s�n levels �n prostate cancer pat�ents. Aslan et al. (29) fo-
und that serum �r�s�n levels of prostate cancer pat�ents were
lower (p<0.05). However, �n th�s study, deta�ls perta�n�ng to
prostate cancer pat�ents were not �ncluded. In the current
study, plasma �r�s�n levels d�d not reveal stat�st�cally s�gn�f�-
cant d��erences between any group. However, �r�s�n levels
�n the ADT group were lower than that �n other groups. Th�s
f�nd�ng may suggest lower plasma �r�s�n level tendency fol-
low�ng muscle mass and strength loss due to ADT.
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Tek�n et al. (30) observed that prol�ferat�on and cell v�ab�-
l�ty decreased �n androgen receptor-pos�t�ve and androgen
receptor-negat�ve prostate cancer cells when they treated
these cells w�th �r�s�n. They suggested that the cytotox�c ef-
fect of �r�s�n on prostate cancer cells �s �ndependent of the
androgen receptor mechan�sm (30). In add�t�on, �r�s�n y�-
elds these e�ects w�thout a�ect�ng non-mal�gnant cells
(30,31). In l�ght of these f�nd�ngs, �r�s�n, a myok�ne released
dur�ng exerc�se, can be cons�dered to have a d�rect e�ect �n
prevent�ng the growth and spread of prostate cancer, and
be a potent�al new treatment (14,31,32).

Fass�er et al. (22) observed that the IPAQ scores of prostate
cancer pat�ents had decreased a�er d�agnos�s. In the cur-
rent study, no s�gn�f�cant d��erence between the groups
was found, although the average IPAQ scores were lower �n
the non-ADT and ADT groups.

Barrére et al. (20) evaluated sarcopen�a r�sks of 52 cancer
pat�ents, us�ng the SARC-F scale. The SARC-F scores of two
male pat�ents over the age of 80 were ≥4, and they were
evaluated as r�sky regard�ng sarcopen�a (20). In the current
study, the ages of part�c�pants var�ed between 54 and 76,
and SARC-F scores d�d not d�splay any s�gn�f�cant d��eren-
ce between the groups.

Gagl�ano-Jucá et al. (33) evaluated the QoL of 37 prostate
cancer pat�ents for whom they had planned to adm�n�ster
at least s�x months of ADT, and 40 prostate cancer pat�ents
who were not rece�v�ng ADT. They observed that SF-36 and
subdoma�n scores were s�m�lar for groups. In the current
study, no s�gn�f�cant d��erences could be found, although
the phys�cal funct�on and l�m�tat�on to phys�cal funct�on�ng
scores of the ADT group were lower.

Köşkderel�oğlu et al. (26) found that the FSS scores of pat�-
ents rece�v�ng ADT were h�gher. In the current study, no sta-
t�st�cally s�gn�f�cant d��erence could be found between the
groups, although the FSS scores were h�gher �n the ADT
group.

To conclude; ADT has negat�ve e�ects on lower extrem�ty
funct�on tests (5TSTS and FRT) and muscle strength (quad-
r�ceps and hamstr�ng). Muscle strength and phys�cal funct�-
ons of pat�ents who are rece�v�ng ADT, and who w�ll start
rece�v�ng ADT should be mon�tored, and protect�ve measu-
res should be taken. Although there was no d��erence bet-
ween the groups �n terms of �r�s�n levels �n th�s study, �r�s�n
product�on can be st�mulated �n future, prospect�ve follow-
up exerc�se stud�es.
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