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1. Lean Body Mass
2 . Body Composition Analyzer



1% e dL-15 zghaw 5 HMB (g a8 JoSo g (oS 55 Ly yoi axid Coded @55l dung i

o) Bl 0 (6005 az 0 e (slos o 5T (gl oz ppus s 1090 I sl s
31 3, 22 yiedisen 53 556 ool IL-16 (ol al 5Lo) 9T iy 555 2 3l oslitl L
0.007- ol 500 b o> <xLs (Cat.No : CK-E91025) East Biopharm ¢S ;l eolawl L
Canine Cortisol-a ELISA Kit,) 1Y oS lawg 55 (copw JydysS ¢ 0.056 ng/ml?
A (6 S e3lwl 2.0 pg/MI el L (MyBioSource

o S

oosl () Jgu) 92 (Freglio Dl o3 (g 0 Soegely Sl i 2l Jold (o pe5 SS90
O byl jelaieay laado ¥ g seglie oy yed (sloliw pm ol il jslateas (sladl £ Sl
S yogely nped lacw o Colial Sz 5 4l e Zoled 0 9 S gl 5 (Heglie Dl e
(O Jgoz) o Ll

(SS9 yogaly — (Soglie) (oS 5 DUy yoi YT g3 ) Jou

ooty Judoxigas i g9,
o8 osesl dwosls ol @8 owyp sl Kby - gmls bl eeil I pole ragh e

03031 51 o503l m 9 0903l Dl et (w2 Gl Aed T (5050 51 o il )lg (6l jslaieay



WA 5l o) 6 ylous Y 698« oibyg siomns ) pole YA

(P<-1+0) Jobra (6 Joline gl 6,5 alowl YT & ol ol s ool el 53005 51 oaliia

sl
OB 55 29,5 s Ao ;0 .l sals 0051 o Soge;l S tegrg il Slaseine ¥ Joaz ,o
A odolice oy S O s_i:).ua}:j).u" Sleaasin o 5 lolxe

o9 R ilise greg S )0 JluSms (UK 5L Glasin ¥ Jgu

BMI(kg/M?) (55l 035 (5o Hl)ad  (Jlw)gm o 09,5
YV £ SYNY £ Y-/FF VY. £ o/ve YEY £\ Jrss
YYN 0P Ya/a £ £YIVY VYOI £ £I0A YYIV £ £/ HMB Joss
YYA £ £5/14 £ AY/-Y VWAIY £ AR YYIY V0 =S5 e
YVAE A AYNY £ FYIY \VY £ F/5f YYIA£ YN 55 s — HMB S

®95509%

2904 (5 5 iy s HMB. JoSio aiie A B yae a5 0l (LA dan t (s Lol (5051 b
35 (T Jsaz) ols Lialil 1, HDL o s (alls 8555 5,5kos slayge;l dL-15 pialie (s lolins
05,5 3 (¥ Jsaz) ols als' (gbobine jsboar 1) J555,55 5 S yemedS s DL sloalis hilis
i oanlie 4l Lulid @ cond g oline Olsis Gagy sl piie | Sogd 53 i JpS
(P>+/-0)



v e dL-15 zghaw 5 HMB (g a8 JoSo g (oS 55 Ly yoi axid Coded @55l dung i

(3 51! B il = uilio) i gy alizio (gWog S 45 Ao T g 5lol (905l s ¥ Jguor

g . ey ol .

s SR s ¢7 0 HDL IDL  Jswisf  IL 15 iz

Hlas Ju (mg/dl)  (mg/dl) pgmb  @g/nh 0sF
(e (mg/dl)

(kg) (1m)

OUTEAT  YUYEVF  vEYE AVOENY LR DVYEAN-D AVIFEVE Y AARTVY YA /Ot F
DANENF  F-AEVE HYAESIVY VARV B-EA-F ALVEVEEE VIVREEVYVA Yov/iEEsF o Jys
“\FY “[\FA <AaY o[+ Ad <104 YA o[+ <[+¥8 v

AavEY FYEVY  FYELVA ANTEFANY O FAVEVEY  AVNEYVYY AYFEYIAA YYVERY-Y
OVIVEVIY  FAYEVA  FAYEY - AEEVVIFY FAVEYTY  ATIVEVESY  VAYEY/V) TYVIYEYY o HMB .5

JEYY eV AT NARTY Y BAEa o[ VE VY. -

SFFENF FFIVEN  QFAELFY AVIVEYYAY HFE(-9 AEYENRYE VYO0 VPEIYEAR
FOVEUT DUAEYY  FOFELYY O VYIVELTYYY AT VVAENNOY  NIYEYVY ARRIL=SA

P
SYYE O Tefees tafevy fegeeh R e Lol AL AN
OVIFEVIY  YRVEVY  ONVAEFF AYFETRRA  FVARVWYE  YARETAYA  VeFNEVER  TVRFEVVY 53 -
SHFEVS  SEVEVE VIYYE. B8 SVAEVIAE  ANAEFAN  MINEIA AVARYNE FashEVES s o
R . e e © ey #.eq 2 LY ®ofean MR 1) o HMB

P =1-0) psajl sty

2955 O (M)
gl 4 ols oLt IL15 ke geilsim Slyes Anlie o anl,Sy by Jalo yga)]
SHMB oS 05 ymo aitn A 5l oy 45 (F=o/YE+ oo JAPA) 3,5 3525 Waog,S e (5 lolins
oS Bran Lol jlas ol (las anlyg0 (uily)ly Jolows gl cogajl g o IL-15 yuitio 2 (250
FV/-¥ Poef-VY) cpapes ool Sl oylolineyeé (F=2.71, P=0.108) (F=Y/Y) p=+/\+A) HMB

(AY JSi5) Col 059y Joline i (F=+ [FAD P+ [OYR) oy po # JaSia B pun oLalas i1 g olins
Sl a5 ols GLaS o5 ys5 peitie (903l Dol Auglie o a0l Sy byl Jolod (a5
S HMB JoSo Cb s azin A 3l oy 55 (F2YV/FE PovIVEY) 05 052 baog,S cpmr s loline
Sran ol glasols las anlyss (uilly Jelod @l (opeslim 5o Js5insS sie » (2yed
JeSo b pme lolas 3l (F=+ Ve =+ IVAB) cypyai ol il (F=+YOF p=e/$1A) HMB oSe
(F Jpaz BV US5) Conl 09y folina ié (Fo+ /O =+ [0OV) ey i
Soglis 4 ols a5 LDL yite oygel i lyes dmalio o anlySy Luilyly Julos cyg0]

s HMB oS Cyae atin A Sl cuy s 50 (F=+ 10+ P=+IFAB)S I35 3935 baog,S o (5 lolins



1vaa )LQ-j J S)Lm:: Y 5)50 ‘Ls‘:’})ﬁ () F}L‘ ¥

JoSo GByan Lol fl a5 ols las aalyge (il ly Jdow @l cgo3lm 58 LDL yuiie 51 o ye5
ol 51 5 Jlsline (F=VEIPY Povfe o)) cppyed shool il ojloline ue (F=Y/VA =-/+ AY) HMB
(F Jsir €V USt) ol 005s jloline e (F= YV =+ /54 F) (e # oo G pne

Oglis a8 ols las HDL e (yge3l i lpes dglie jo aoli o uilyly Julos (y9]
S HMB JaSo 05 pmo aiin A | oy 50 (F=YIVA P=-/+35) 3,00 0325 bog,S cpmr s loline
JoSo B ran Lol Jlas sl las anljgs il jly Judow gl ‘O}o)'] om0 HDL st oy ol
ol 515 oline FVOYY =/ o)) pppyed ol il o folins e (F2Y/BY p=+/YVA) HMB
(F Jguz DY JSK0) Conl 00gy Jloline e (F=+/8Y P=2/A+Y¥) pod # JoSo B pas

gl a8 ol Lty jeclS (5 5 it (303l ey Dl e dulie ;0 a0l ) S5 byl o 905
S HMB LaSo G ye ain A 51 oy 5 (F=o/TF D=+ /VAY) 5,05 525 Wog,S et (6 lolins
Gran ol flas sls (lis anlyge il Jelos gl cg03lm 50 M pedS 55 uite (e
Sl loline (F=YEIVE /o 1) oppes shol I oyloline ot (F=Y/-A p=-/10A) HMB oS
(F g B JS8) sl 0391 folin b (F=+/¥AY v JOYY) oy e o oo B o lolss

3o 5lis Jbimade 58 by piie 903l Sl yed dlie ) anl Sy uilly o (905
eSee o azin A 1 sy p 30 (F=YIDF Pov /- YY) 0,005 352g ooy S s o5 loline gl 45
slo s anly 50 byl Judo gl (yga5l Gug )0 Jbimade @gf Oy siie (508 s HMB
JJobias (F=510+ =+1+10) cypyas ol 51 g (F=)V/-A p=+/v Y)Y HMB JaSo G pno Lol i1 &5
(F Jsdor FY US5) Sl 005y yloline s (F=e VYT =+ /F+F) cyp 5 38 oo G pee _Lobas i1 ol 5

Sglis 45 0ls Gl (3508 iy mite (903l e Dl el dunlie ) anl Sy il ly Jelos 905
S HMB JoSo Goyas azin A 1 sy s 55 (FEYINY D=1V 18) 0,000 0525 bog,S cyas (s, lolins
Gy ol S1aS ols las anlyge (willy Julod s (03l m 50 3508 oy piie 2 (o3
ol 1Ll 5 ol (F=YRVPA =< /- V) cypyes ol il g F=FYIYY p=-/v 1) HMB JaSe
(F Jpozr GV S) sl 039y jloline o (F=Y1+ 8 /= AR (ol # oo 5 puo

ols ol (Dlae (alls g5 yeiio 905l Dl e dumlis 0 a0l Sy Guilyly Jelow (y903]
UeSee Gy azin A 1 sy r y0 (F=+ 55 Pov VY)Y 5,005 252g ooy, s (5, loline oglis 45

as olo ylis amlyge il )y Judod ol cygejl my yo (Dhae (a3 8555 yxie p (a5 9 HMB



1 e dL-15 zohaw p HMB (5 5 JoSo g (oS 55 @l poi aiitd coiid &l 3T duan b

F=VIE8 P11 +) cpyed ol il lolins é (F=Y/AQ p=+/+3Y) HMB oS G me Lol il

(F Jgomr HY US5) canl 038y Jloline o (F=+ /¥ =+ JOYF) 10 sad # JoSo by cLalss il 5 lobins

b 3, «(E) 2yl 6 5 «(D) HDL ((C) LDL o(B) Js 5355 «(A) IL-15 ¢ m0 e .Y JSCi
iz glog 5 sladoge;l 5o (H) (SMas (@l og 9 (G) gogae Goy «(F) JU o g8



1va4 )LQ-j Jd S)Lm:: dY 5)30 “5&5)5 () PS’LC fY

annly Gl puio (1 503 9 JoSo P (g2 512 4Bl g0 il ylg ko (y903T gl F Jgus

P EBTRE

Sig F o df ss Jole ki

G

Y VA YV Vo BYFY/RD e

NAYas FelAY VY | FoAYO/-Y O peS IL-15
(ng/ml)

AR B IYAD ) YYYRSY ek JeSe

ey RN YO V/ED oe

oo SNAD feFA -1¥4 el o325
(pg/mi)

ey SOV XY Y- ey 3 JaSo

A JAAY YN - e

AIYAR Ty VEEY ) FRRES. oty LDL
(mg/dl)

N\ S YYE A¥/Y - oy # JaSo

R VA By VoIPY e

-I¥ay Sy ANY ) YY)y oty HDL
(mg/dl)

ooy JAY s Y/ov oy # JaSo

/- 00 NOA YA VOF/A- e

R Saed YENE N R e R ey
(mg/dl)

AR JOYY XY VEE/E- ey 3 JaSo

-IYYO Y NVEA ) VIYY e s iy

-NOY IR IY \ Y0 e Jb et o

AT JEE Y If5 ey 3 JaSo m)

IPYY Sy BYYY ) YAy e

-1208 Sy YAYA ) Fesey oy G908
(cm)

< YA JeAR X ) \a/sY ey 3 JaSo

SJeVY ey YAL ) VSV e

VY e Ve ) o509 oty LEM
(k9)

AR N7 T LR YATE oy # JaSo

(P< - 140) o oline *



1Al w dL-15 gobaws n HMB (g 505 JoSo 5 (oS 55 iy pof ati it !l o o

S5 4 g S
@IPlee A1 HMB oSt (S jtagely + (Saglie) (oS 5 Sl pod Sl (g0 p3l gl 5l o
Ol 0yShes 5 o S5 Ol w20 (S 5 (Spll sl la (S g0 0
S lobine l Bl aghy nl (ol ladidly g (o) latia A Do (GYob SS9 (b (JLiSm
Sy Olas (oS5 (el 09,5 0 atan A Gl ey (Das alls By 5 IL1S (o p golaw o |,
- S5 T g emS P (T 09,5 A5 el (atdie (B35 (15,0 (s 5O iz (P55 )
b ol iags sloazil wis,S olowl (IL-15) xSl ol 4o (s oline Linl3él atin A 5l wy HMB
IL- mMRNA) isl38l o5 ol oals Ly (YF) o)l Slgsean (Y-VF) o San 5 550 ighs ol
e 3 (BU Sledll g il olge @83 (sl oy (el o Frly 4 Wl o0 (o859 (o5 5l o (15
Sl yod plonil 09y Soyegely 5 (Soglie (o5 5 £9 5| P2l gl (S SSSgn 035
ol Sl Oliee 5 col (e Jobo SlacSbon; jlin co,55 4 0B SGesedy 5 (Seglie
o sl el YF o e 5l (286 (e glacasl (s e 00000 YU ) 2y )55
1 Sl jslaieds 1L-15 o3l yololgall 5 il olge CBi> ;5 onms (sina] iamses ceasVl (s ]
5 oSl onl @l b geen (V0) wiloo SRl 55l Sledl Jolse 50 (o 51 sl (ot e
sl Jgoz) D¢ IL-15 u':.il)'.él Cow 400 A S0 4 @.S); Sl ol Al asuis ol Yy
(ol Bl Sl (SGendly +(Soglie) (o5 5 (i yed Aidlie (VL x> g Db Az LY 5 ¥
e s Sleslits 4 il ol Il slnpanlSe dlaz 1 &5 wnss Lanl 51 g0 IL-15
o ol prees b Lo sla)giSB pol> g 0 diz e ((V0) 305 con cnyed 5l (5L
ol ey edlonls e it ol (ST (g 4, IL-15 alil o Stegsy orizen 0t
5 9950 lolid Dlas glaslo 5 (Dlas By imle pmwe SIpbl 5256 (lyica 2Snle
dL-15 lolies yiol38l LS jo 58 pols iogh 50 (VF) oS o cdlbo Bg 55 ,ule gloyply o
e il (oo ol ay5e Wlsi o HMBL (S 5 e 09,5 s Lalls 5055 Jlaline il
sy 5 035 e ol lSal E5lae | IL-15 MRNA . SSlae 85 mle plSin a5 wilools oL
Sl o p Gla)Sg5le Boyb 5l o CBlaie oS 05 o i 5 9y OMae ol o IL-15
T AMHC) (5aee laglodld oK o (Sdirezr 5 goxd ) 09500 abae Oy 90

Slld alfl b (dae sla)b 21 4 5568 JUKH Y (g a5 Sl 9 e o5



1YAQ [l ) 6l Y 5490 “5&})3 S |°5'L° ff

S5 Hhas 55505 pld bl 4 S b she ol slag )0 (Glut-4) 35615 slvoaias Jla!
Olgreds (plSgnle ol aS ab olo lal (YY) SMas la b e jgu gl ol )d 5l 6 S sl F S o
39555 595518 ol 1 1 Bliae (sla 5 805,40l 0 5 yo 8IS s j5gins 5518 S,
313 58 (5eSims 050755 Ol (Sl rig 3l (e e ez 4y g (T8) 095 0 W 5055
O (sloo oy gz S 25 4 il pled (GMae o)l g latuwsee G5k 5 IL-15 ogdleay
b SOIL-15 cl e aS woo oo lid oaBly cpl (V) 09 oo yomie Dae CEL oy jgue
1, IL-15 698 SabT @l 15b a8 (1Y) wily By 5 pmle 5 SDlae ,b 0d, (sl phes (00iiS pudais)
oy atin A L IL-15 &l s 35 259 Sl yei ctbons Olsb aas g b 8k 5o o 0l
Sl slodigeas oy 5 els cond Dlac sl Jolow 10 gl s Coglio Sgun a5 ylog5 g0 |y (oS 5
UL“" )“" u.;lA...ﬂ.?u )9 g o0y 6)5).9 Guj}.m‘ MLLAA} o> KS‘)" IL-15 édaﬂf aS ous oolo QLM.)
C.!L».’ L’ Grwod as AJlJ w‘)ﬁl 5\)‘9)‘59 wﬁLM QL».’J.QJ L’ QT 35\;)5 9 IL-15 A.)‘)""’ Sl oals cols
&lp dhas Joho o554 Jobo o ;0 IL-15 505 1.5 50 pole iwgh jo Ll sl Lol> iaghy
seglie Sl ped) fol> Ay (o yed JSSgn w4295 bl (o) p Gl gl 4 Sl (ansas
(_gl).?| s A )" o (IL-15) @5)4).»4& J»OLC u.»‘ )bLI.u uwl/.ﬁ‘ 6(&S)).~45,~1) ul.u).o; + YU =
sy 05 |y o gogesl (Sojslensd bl ot Wil ge oS g0 (ot BB Loy US55
Lg)bl...bo db‘ aan A )‘ uAAJ)AJ HMB JAS\A_ @.S); u..l),o.: 05;)0 IL-15 ‘Sor»);oLM B
JoSo olsm a5 lei o |y pols oy 0 IL-15 iol58l Lol (slopuaslSe 51 (S ol coslive
waxie S3565 51 ele> g o b JaSe cpl sy 0 Hlaias 0l Cons oB559 (05 LS ;0 HMB
b (ST 3145 (YY) ol 50 IL-15 iul38l 50 wlgs o g 09 oo yorie (S golil &l 31 ol &
Gk 3l oeBan oy Gl N sl wilojle Wil G peee o5 wlead Wl (550 (e
GESS BT 005 (o0 pmie (Ml (allS 8355 5 & ja8 (Al 4 a5 09 o0 (g p g Cue

[ oysgimme Alwgdy 0l Jlad SLeS g s 5l Sl SLas glolsale slo ol 3.2l g jules

1. mammalian target of rapamycin



fo e dL-15 zghaw 5 HMB (g a8 JoSo g (oS 55 Ly yoi axid Coded @55l dung i

LS (w98 Gt G S Y s joul 5and o (MAPK/ERK) (Jslag ) 80d fhows JUSens
b Jelse cnl (ooles w000 MTOR5Luirasp ome (55l lad 5 S 28 el ST 5500 o
Cwganad 1L-15 ]38l
e 09,5 55 )3 aje JSSgn atia A5l G 1) 5 lobine (2815 55555 (190599 (o0 p p3lie
@ D5 orred S olas Heeil e A Comd (HMB JoSe = (oS 5 0 ped 5 (oS 5 (o)
Gl 00,5 nyed S 5o a5 Sl oud e d9dioe e (SIRLE Eub RalS 5 )l
olpoddy (Jy55 Djgots didn g (oo D0 & L) Gllao 5559 ol 4 HPA j92ea g Lana¥ oSSl
Ol (0 F) el (28359 codlad 51 (L8025 4y ()5l ;0ke a5 wed o0 &) S s,
25 |, Sy e gloos,S L wilodlae jl o5, ooz Jold o5 Sl ped el oad ool
2 TA) slls wiales (g 50 1) (SIpbl Gl (2al5 5 (SIplie sl al o i ijlaoe
(s 92 525 S phogaly Sl o5 5 g n 5550 530 e slmog 5 Vona  Loglio Sl po3
5 Js5epsS 8aals Dl polo faghy JSSon £58 @ a2 si Lnlnle wiS (oo 5 0 1) Dlac
el ol ol a3l e ool padganzgs (geil i p2olie &) Comd (oS 5 (2 ye3 SlR0g,S
Soglie (n yed dundzr Sy 5 ey abolBdl Jelge cnl (Al Bl ol dtsly (Saglie (0 o3 slaa Ll 4
Glosls oS (S Slused ;o Gl pegdle (el odpns) Cd 4 el (S sl el a5
Ol etz Al pdy o0 D90 S (las Glaog S Lawgs 5 3518 S92g (LT (>l
O jBge 5 G el (i (pee 5 Sy yad oy St SRl LELOYA) maaals | ol (slo 325
J35595 05 50 45 il oo S &y (53l ey 1) 00 o3 51 (o8 sl 5 ol 135,50
SR S 54 ol oo polo (gl )0 J5dysS GialS 50 a3l 5ol e Wl oo
§Sunnndl 8 ¢ 259 Lodlad  HMB. JoSee S35 55 3,90 53 0,570 Ll 58 e yed LS > HMB
iSu e Sgate |y ot St s 5 (SBU (2o 65 HMB a5 wis 7 (le (V+10) ol Sen
aas als 1) (SIpbl sla S lege 5 358 &8ly fe ST Lul s Wilgs e HMB Bl 5o
Jod 5l SIS as Ll b ) 5l 5 HMB JoSe Ceguon 51> (hoghy mmli b s «(V4)
ol 1y 995 SIS 1 dtysS o oSS oo o it 3055 S20lS (s IS 855 dlS
L 55y 30 o5 ¥ 590 oleiin 1, HMB LaSo azin V 31 (Vo)1) o] Kam 5 JB 50 (F+) Canl 00l

LI s5lea 0 Ol95 b (o85,9) Jladly 450 (USG5l 5505595 (oo pw polie 5o (5 loline s alS



1vaa )LQ-j Jd 5)Lo.& dY 5)30 “5&3)5 ey ‘05.1.9 fs

1) 095lom 4 S (5loline . 2lS HMB. JoSa cancdliSiaw 09,5 55 il gl 5o .53 ,5
9 32825 (I HMB oS 05,5 Jo53 )95 Jlobine ué 2alS” (¥ alea l o oo Slaiay caisls plas
Flez QESk s 09,5 5 G & Connd S (90590 (nl Sl & JLSen 5 JB 5 95
9550900 Sl p2l> g% 50 (V) W) (65068 (SIRbl Sl 5y SInlbe &by
oS 39 Jlobine (359 o3 b oSl B pae Lol g jloline (olesas HMB JoSto (0295 0 5
S oo Sbml (6 loline Bl (25559 (p o5 Gl b oS () B o5 Cesl s (ol B LsS
¥ o Seglie Sl el s HMB (5L JoSe ain VY ST (VVF) oLlSen 5 0k, sl (ol b g
Cres 09,5 @l b as (M) wis )5 il (g jlsbine (pals jsbo s 35595 (Lo o, glie JSSg
Dt S 5 HMB (SIS (5T s JLaiol [yl Cosgonnn 13l gy HMB - oS 5
JoradS zobaw (Al 3ol 5l Lo )l (S )LSs (l Bl sla ) gsle (ol 8len 2 Glgs oo |y (o5 5
) £3589 = eB5Sg i 45 55kt 1310 S (sog595ed - (3B it Goi 5 (Joieie
ol S o e el o3 (o535 = G5B9 e 3ol 5 (ISl Alie 35 5T s o o5
@l 5, Shoe (65hob ool Sgtr lime 50 1) (25555 collad b HMB. oS e &l 5 leladl
oo las (SMae sla)l ) (LU (Ll dgue 5 (e LAl bags (S8 flod aalS g oS
HMB JoSeo 5 (o5 55 (o3 480 A S ey puclS 655 5 LDL a5 0l ()L 18l gy gl

sl Oley B Gl 8L (Y Jgoz) <dl Giali8l g )lslixe jsbas HDL g (2alS (g jlolixe j5boas
Aoz ) ozl 3855 55 93 oz Sleymiie p 4 50 5 Wbies Sl 7 Spae Oliae
gy Cote melas 5 Gl 4 Olgier 7 Brae n SRss G2 5 (U e slaylSg5le
Ol IS S G (g7 Siier Brae j3 a5 5,5 o)Lil (SN S8l (o (5,0 g BaiiS pelas
e g (Sewinj)le 09)00 YU 3 HDL Sdo (02 Jladie (pped (RIBI L &S conl J> 5o
3o HDL (2l53l 50 wilgi soniVsb S a9 plaie &0 (o555 Collad plol wisls Las (V) A)
Gzt S g5l b sl (e azmt (l (B)b 51TY) Cesgunnn pol> g b b oS aily
Wl ;o glojlgale sladsle Gl g pled 355 L9, b o Jibyn slaazls » HMB
OslanST 5 (530S gine JolSS (2ali8l o el (b a5 wlly lagye (3559 (rped JLS 5o (SUS
ool bl Sedend @S (egpas ;5 pl Ghagh Cueal Sl B 0) plies AE 22

St gy Bl BaisS Jawd lgieds 950 808 ailine (690,Sas (yills LIL-15 S gle a5 ol



144 e dL-15 zghaw 5 HMB (g a8 JoSo g (oS 55 Ly yoi axid Coded @55l dung i

e bl o539 08 (o0 Slujpl | il jome alae - (02 8L (et g5l S
3 L5 Gl (Ve VY) hlSen 5 oy oS (5 psboas w0,l0 0929 (0,2 28l g (plole (ol oy
i 5155 ol aml 50 (YY) W5 5,15 (plasl &) a5 jo oy2 il 2alS b ladl slewdly
OIS e Was 2 IL-15 oLy @ ol o 1) lial oz by RalS (V- V) S
215 Sl alor 51 i ol 0 Bpme 22 8055 S peats (laieds yiS6 () 5 sin S
2 S pedgilie 15 ol o SIS edsilie n oty onl Sl a4 1) o il
e 5 5,lelT Siagh i b send 3 ol Gimgl il (FF) ol )L*f)-”l‘ 7 0% el
3 o LBgy sl ety polie tals Jleasl LYo 5l o) oo Hlaiay (FO) el (Y41Y)
2L ILA1S (o polie (l Bl gl cnl 5o (s ye5 sloog S
olyopay slatin A (gnyed JSSop 2l 5l om b St (5> sl )lke 4 425 L
=S 5 Sl yes 3l o sl ciz b G b pemde 058 Sl 3,55, 59 HMB JoSia 3 e
Gl (T210) Wl (M) cosl 039y Jslate (o gd90 ] 403 50 (Sojelnsnd o Shes (55 2
OIS g Jloline Ojgom (D508 5 () (59, 8es Lo a5l Daeail JSSg 5 yo ) Sl el
o) 5 95 o0 (Dae - (oo wins S8 Lol (oS 5 Dl a8 a5 00,8 Gl Wl (1) 08
S wbor (RIF! 55 (52 09,95 Bk 5l S (e I BLEINS (S Luld cnl o Ll
Sl bl 992 bl plyaz g 5 ol Gagh 0 See Glagasls Gl o Jelse ol
b s poslhe NS5 ls aeaidy Beed )0 d(atie F<) Sly el cnl ol SS9 o (5 lobae
ol i yole byl 5 izl iy s Jb cmie i by slaiasls yolie (FF) wlead
g YL oog 5 plo & o (6 8line s9body (o5 5 (o3 09,5 9 HMB JoSo 09,57 50 polio o
JoSo (5 o3 5 (oS 5 S S0 ,S 50 Wayitie (il (9903l j2olie &) Cod e prizmen
5y 38, Y o o ,0 5 Peyimle p HMB JaSo coite &Il LS o g lolis HMB
SRSy Sgate 2 45 Cel (2STy S s g (6 )lndl (8 St 4 30 5 S tegely (S Ol
Slros 5 S5 cale (Sl (LSl sla Sy nodle 09d o0 bgire 635 10 (oras s
O3 (st 0 Giles S g 5 (Hlas - (gras oo Sles ()55l (1S gl Joo 5 alae
lophil Colus 5 (2al5 1) alae U5k e oS0 tosedy (i by, -l o0 35254 o yiesly



1vaa )LQ-j J S)Lm:: dY 5)50 “5&)")3 () p,l: fA

il Jige Wl e e 53,5kes sla 516 S5t 53 el el (oled 45 PV S5 e il
Pl Joas 45 3,5 0 LI HMB JuSo ols 4 Glyiceo amsls cul ial3él (ol Ji¥s 5o
A3l 8,5 5555 0, Slee p Wlg oo 00 S S gl

033 6l il 3laws az 1) (ST, 5 ol alS Sl iagl slacesgize dlax |
e wole JyuS 5 HMB 5l 2l 95 slacaplie (Sl pac (o Job 0550 (55
a5 bzl S (yge3] gl b col (Sas 457 35 (gail Al 5| LS 59wz Lo Soges]

HMB JoSe G pae ol yodts (oS 5 nyed o5 ol oLt yolo gy sloaidly cgsazme o
(Us5,55) Sl slagly (2als (IL-15 (a3 (Soll slagely GRal381 1, 51 (o s
Bedse JuiSas as (LSl o Shes Sgnr wrge DS al aSSlz ls gad Lo 5
JoSo 5 oS5 oS Aabiyy 5l ag3 0 Shas v sl JliSn (LSl 995 0 Sleiiay gyl

5 0 40 HMB

»iog@lw

1. Inovero JG, Pagaduan JC. Effects of a Six-Week Strength Training and Upper Body
Plyometrics in Male College Basketball Physical Education Students. Sport Scientific &
Practical Aspects. 2015;12(1):11-6.

2. Spiteri T, Nimphius S, Hart NH, Specos C, Sheppard JM, Newton RU. Contribution of
strength characteristics to change of direction and agility performance in female basketball
athletes. The Journal of Strength & Conditioning Research. 2014;28(9):2415-23.

3. Schelling X, Calleja-Gonzalez J, Torres-Ronda L, Terrados N. Using testosterone and
cortisol as biomarker for training individualization in elite basketball: a 4-year follow-up
study. The Journal of Strength & Conditioning Research. 2015;29(2):368-78.

4. Hoffmann C, Weigert C. Skeletal muscle as an endocrine organ: the role of myokines in
exercise adaptations. Cold Spring Harbor perspectives in medicine. 2017;7(11):1-22.

5. Tsoukos A, Veligekas P, Brown LE, Terzis G, Bogdanis GC. Delayed Effects of a Low-
Volume, Power-Type Resistance Exercise Session on Explosive Performance. The Journal
of Strength & Conditioning Research. 2018;32(3):643-650.

6. Aksovi¢ N, Beri¢ D. Differences in explosive power between basketball players of different
age. Fizicka kultura. 2017;71(1):36-42.

7. Rushall BS, Pyke FS. Training for sports and fitness: Macmillan Education; 1990;1-8.

8. Libby J. The Comparison of Complex Versus Compound Training Programs on Volleyball
Players: ProQuest; 2006; 1-10.



14 w dL-15 gobaws n HMB (g 505 JoSo 5 (oS 55 iy pof ati it !l o o

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Alonso J, Dias Johnson G. The effects of six weeks of in-season specific training on young
Swedish division 2 basketball players. 2011;1-30.

Adams K, O’Shea JP, O’Shea KL, Climstein M. The effect of six weeks of squat,
plyometric and squat-plyometric training on power production. Journal of applied sport
science research. 1992;6(1):36-41.

. Turgut E, Cinar-Medeni O, Colakoglu FF, Baltaci G. " Ballistic Six" Upper-Extremity

Plyometric Training for the Pediatric Volleyball Players. Journal of strength and
conditioning research. 2017;1-23.

Jensen RL, Ebben WP. Kinetic analysis of complex training rest interval effect on vertical
jump performance. The Journal of Strength & Conditioning Research. 2003;17(2):345-9.
Santos EJ, Janeira MA. Effects of complex training on explosive strength in adolescent
male basketball players. The Journal of Strength & Conditioning Research.
2008;22(3):903-909.

Inder WJ, Wittert GA. Exercise and the Hypothalamic-Pituitary- Adrenal Axis. The
Endocrine System in Sports and Exercise. 2005:217-231.

Pérez-Lopez A, McKend ry J, Martin-Rincon M, Morales- Alamo D, Pérez- Kéhler B,
Valadés D, et al. Skeletal muscle IL-154L- 15R aand myofibrillar protein synthesis after
resistance exercise. Scandinavian journal of medicine & science in sports. 2018;28(1):116-
25.

Quinn LS, Anderson BG, Drivdahl RH, Alvarez B, Argilés JM. Overexpression of
interleukin-15 induces skeletal muscle hypertrophy in vitro: implications for treatment of
muscle wasting disorders. Experimental cell research. 2002;280(1):55-63.

Tamura Y, Watanabe K, Kantani T, Hayashi J, Ishida N, Kaneki M. Upregulation of
circulating IL-15 by treadmill running in healthy individuals: is IL-15 an endocrine
mediator of the beneficial effects of endurance exercise? Endocrine journal.
2011;58(3):211-215.

Redd MJ, Hoffman JR, Gepner Y, Stout JR, Hoffman MW, Ben-Dov D, et al. The effect of
HMB ingestion on the IGF-I and IGF binding protein response to high intensity military
training. Growth Hormone & IGF Research. 2017;32:55-59.

Gallagher PM, Carrithers JA, Godard MP, Schulze KE, Trappe SW. B-hydroxy-f-
methylbutyrate ingestion, part I: Effects on strength and fat free mass. Medicine & Science
in Sports & Exercise. 2000;32(12):2109-15.

Kraemer WJ, Hatfield DL, Comstock BA, Fragala MS, Davitt PM, Cortis C, et al. Influence
of HMB supplementation and resistance training on cytokine responses to resistance
exercise. Journal of the American College of Nutrition. 2014;33(4):247-255.

Portal S, Zadik Z, Rabinowitz J, Pilz-Burstein R, Adler-Portal D, Meckel Y, et al. The effect
of HMB supplementation on body composition, fitness, hormonal and inflammatory
mediators in elite adolescent volleyball players: a prospective randomized, double-blind,
placebo-controlled study. European journal of applied physiology. 2011;111(9):2261-2269.
Agha Alinejad H, Nazarali P, Rezaee Z, Delfan M, Molanori Shamsi M, Habibi F. The
Effect of Gender Differences on the Response of IL-6, IL-5, Cortisol to Single Session of



1YAQ L ) 6l Y 5490 “5&})3 ey |°5'L° O

23.

24

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Circuit Resistance Exercise in Elite Handball Players. Iranian Journal of Endocrinology and
Metabolism. 2011;13(4):412-417.

Yeo N, Woo J, Shin K, Park J, Kang S. The effects of different exercise intensity on
myokine and angiogenesis factors. The Journal of sports medicine and physical fitness.
2012;52(4):448-454.

. Bazgir B, Salesi M, Koushki M, Amirghofran Z. Effects of eccentric and concentric

emphasized resistance exercise on IL-15 serum levels and its relation to inflammatory
markers in athletes and non-athletes. Asian journal of sports medicine. 2015;6(3).e27980.
Nielsen AR, Pedersen BK. The biological roles of exercise-induced cytokines: I1L-6, IL-8,
and IL-15. Applied physiology, nutrition, and metabolism. 2007;32(5):833-839.

Marzetti E, Carter CS, Wohlgemuth SE, Lees HA, Giovannini S, Anderson B, et al.
Changes in IL-15 expression and death-receptor apoptotic signaling in rat gastrocnemius
muscle with aging and life-long calorie restriction. Mechanisms of ageing and development.
2009;130(4):272-280.

Argiles JM, Lopez-Soriano FJ, Busquets S. Counteracting inflammation: a promising
therapy in cachexia. Critical Reviews™ in Oncogenesis. 2012;17(3):253-262.

Hill E, Zack E, Battaglini C, Viru M, Viru A, Hackney A. Exercise and circulating cortisol
levels: the intensity threshold effect. Journal of endocrinological investigation.
2008;31(7):587-591.

Hackney AC. Stress and the neuroendocrine system: the role of exercise as a stressor and
modifier of stress. Expert review of endocrinology & metabolism. 2006;1(6):783-792.
Albert FJ, Morente-Sanchez J, Ortega FB, Castillo MJ, Gutiérrez A. Usefulness of p-
hydroxy-B-methylbutyrate (HMB) supplementation in different sports: an update and
practical implications. Nutricion hospitalaria. 2015;32(1):20-33.

Ryan L. Interaction of beta-hydroxy-beta-methylbutyrate free acid (HMB-FA) and
adenosine triphosphate (ATP) on muscle mass, strength, and power in resistance trained
individuals. Journal of Strength & Conditioning Research. 2014; 30(7):1843-1854.
Sarzynski MA, Ruiz-Ramie JJ, Barber JL, Slentz CA, Apolzan JW, McGarrah RW, et al.
Effects of Increasing Exercise Intensity and Dose on Multiple Measures of HDL (High-
Density Lipoprotein) Function. Arteriosclerosis, thrombosis, and vascular biology. 2018;
38 (4): 943-952.

Pedersen BK. Muscles and their myokines. Journal of Experimental Biology.
2011;214(2):337-46.

Nielsen AR, Hojman P, Erikstrup C, Fischer CP, Plomgaard P, Mounier R, et al.
Association between interleukin-15 and obesity: interleukin-15 as a potential regulator of
fat mass. The Journal of Clinical Endocrinology & Metabolism. 2008;93(11):4486-4493.
Alvarez-Rodriguez L, Lépez-Hoyos M, Mufioz-Cacho P, Martinez-Taboada VM. Aging is
associated  with  circulating cytokine  dysregulation.  Cellular  immunology.
2012;273(2):124-132.



o) e dL-15 zohaw p HMB (5 5 JoSo g (oS 55 @l poi aiitd coiid &l 3T duan b

36. Fayed H. The effect of coplex training on antioxidant, certain physical education and record
level of 50M crawl swimming foryoung swimmer. Ovidius University Annals, Series
Physical Education & Sport/Science, Movement & Health. 2015;15(2):379-385.

37. Lehnert M, Lamrova I, Elfmark M. Changes in speed and strength in female volleyball
players during and after a plyometric training program. Acta Gymnica. 2009;39(1):59-66.



1vaa )LQ-) Jd 5)Lo.& dY 3)30 “5&3)5 ey |°5'L° oY

Comparison of the effects of 8 weeks of Complex
Training and HMB supplements on IL-15 levels,
cortisol, and some physiological and functional variables
of male basketball players

Nader Hamed Chaman? - Asghar Tofighi 2 - Javad Tolouei Azar*3

1.M.Sc. of exercise physiology, Faculty of Sport Sciences, Urmia
University, Urmia, Iran 2. Associate professor of Exercise Physiology,
Faculty of Sport Sciences, Urmia University, Urmia, Iran 3. Assistant
Professor of Exercise Physiology, Faculty of Sport Sciences, Urmia

University, Urmia, lIran
(Received:2017/10/06;Accepted:2018/11/04)

Abstract

Beta-hvdroxv beta-methvl butvric acid (HMB) was able to upreaulated
anabolic agents and downreaulated catabolic acents. and it can affect the
benefits of phvsical activities. Therefore. the purpose of this studv was to
examine the effect of 8 weeks of Complex Trainina (Resistance+ polvmeric)
and HMB supplements on IL-15. Cortisol. lipid profile. bodv composition and
performance of Basketball Plavers. 40 basketball club plavers were randomlv
divided into four aroups of 10. includina: 1. Control aroup. 2. Supplementary
aroup (HMB). 3. Complex trainina aroup. and 4. Trainina aroup +
Supplement (HMB). The trainina proaram was performed for 8 weeks. 3
sessions per week and each session for 1.5 hours with intensity 60-80% 1RM.
Serum levels of interleukin 15. cortisol. linid profiles were taken one dav
before and 48 hours after the exercise protocol was performed in fastina blood.
Data were analvzed by dependent sample T-test and two-wav ANOVA (P
<0.05). Reaardina the results of two-way ANOVA. the main effect of exercise
in all variables except cortisol was sianificant. In addition. the main effect of
HMB supplementation was sianificant onlv in two variable of medicine ball
throwina (F = 11.08. p = 0.002) and vertical iump (F = 62.22. p = 0.001).
Complex trainina with HMB supplementation has the areatest effect on
increasina anabolic responses (increased IL-15) and reducina catabolic
responses (Cortisol) and lipid profile indexes. Therefore. it seems that use of
this supplement with the complex trainina modalitv is effective in improvina
ghvliiokljo?lical conditions and enhancing explosive power athletes such as

asketball.
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