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Jodldl (e ST S Ale e gl Sy Baiaay gl A
(e ) A gl Ca e (Campbell et al, 2008,Young,2001 Jaasiull
Al g A sl UWORN paaty oLl 4 U1 4 gadl salad) 48l Gla 3l e o 8
a M) (w;}jjﬂﬂ\)(Aon) G VL anall 2 s gl uaall 4l Leatea
g2l sell el allall Bl) 285 (2005, (seall) LebsSiy auall Al aail
(e ALl g g AalSy 4y gaall 33l e Protein s 21838  Mudler
Nsall o gyl Y Laa¥l B e il iad il Al Al sl AaY
saill (5 il anall Lgaling ) cildeal) (e yiind 5 5 i) aneadl Loulu) d1081)
gl e A Sl pll bl e Hhill Capang  (Hermann, 2002) aituall
Ll pmnl) LD 8 agle sl Sy () el 3 iy Sl (8 5 SV
EMaall b Lew¥y camall 0 WAL Lai) Sl eaiall e
il g pall Janin g alall g el g aual) sliae | Liadl Jads 134 5 (Board,2005)
LS dina¥) (abeall ) Lpani Laxie 4 Sl i g jall Jia dade Y 8 Ll
(il gyl s el 3Y) 8 &Ly (gl Gaeall ) @Dl Jasii L
Lospall oAV el WA 2Olaly el Al
LA cpsSal gl ) Asls ellia celld 1) 2daYl (Board,2005).50al
a4 cldg,ll s sia3 (Lausanne,2003¢ Hermann 2002) a3
Can gsiad Ay cpanlVl g aag sl s Gaa el O S e Al
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JE Lo Blaall Gl ASa a5 o il @ilmall Gl dad gl o
o LUl ashy Liads Leaedy 553l dana¥) sl S, dafgas amal
asty Loy &l igall (e Leiilen s L AalaY) 3ok e ellyg il sloacy)
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W) 8 ¢ 5l el 8 A a5 A pal) AV (e 5m )5 Aligl) DLinal
Ge (70-50) (ssinas S mnll 055 0 %40 i B (Il (Laall Sleal
@by 4SOl 5 sl el o Le G015 (o aaiad COLGaal) A LIS auall Cllig s
400 58l Jalsall 5 (S se el Ol 5 daall OV Jie Jalsal daals & riileall DS
Al gt oa lSel) dliaall fpulu¥) Al ol 5 s ) dalse 5 (al a5 = 5oall s
Gl OS5 (Al AS a plilg dAllay () 55 Apass B gl AS ja A8l ) ASalSal)
Lage 3 se A Slo deri dum (V) A8 () 8 aalas A0S dliaa), Jled s
3l szl ISy Carbohydrate <l x5 )8 5 Amino acid 4wy palea¥) Jic
G ) (mlal¥) (58 (A ) Al Alaxll Lagls awall 5l ja da 0 Laial
LAl 4 panll i g ) delial Qlall tui\j Aall e gAY dawal) Laliag
ol Omall e Aty g )53 A e Baaly & LSl Olaall (Wolfe., 2006)
sssmooth muscles sbuladl O3iaxll s Cardic muscles 4nldll CBlaall Jads
* straited muscles tissues dbabis dliac danil e ST G G lianll
Somatic el aall leall (e lede Hhsue Voluntary musles 4l ) &Biac
abaally ddaile 40Kl Cdliaall Wlaxa (Birbrair et al., 2013)nervous system
YL aad ) Collagen fibers dpua¥ Sl LW (e o s ddaul s bones
Capad (Al LIAD e Bae aa (e A0S LlSGell C3laall (2009 <olezidll)tendons
oS dliac 2 o Clay s I3 e A9 e 585 A muscle fibers dlasd) Gty
Gladay Aalas SOLasll s LYY (Zammit et al.,2006, Purslow, 2002) Fascicles
<llY) 5 Fascia 48l auls a3 Al connective tissue layers b )l gadll (0
dlee 4 Development myoblast 4l dliaall g ¥ Al (e S5 doliaall
GOS8 Aliaall Y (Zammit et al., 2006) Myogenesis Jwall () &Ky 8 jas
(e ASa A se(Jagmin,2000)saals 315 (e I Ly cylinders JS&ll 4l sl
Actin CiSYL Caal Auid s p da gl (e A5 K6 Slalll oda 3 Myofibrlis Auliasll culgl
23 Al Sarcomeres esS lally Cajad Claay (A ST Al Myocin Gse sl 5
I BL=YL (Zammit et al., 2006) Alaall LW Luluy) déda gl Slas )
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s o) JS Ay A S WA (Costanzo and Linda, 2002)tropomysin
Alanl) [l &y Aalid A a piead O RSl cSlinall it eladl
cell  Ala=ll gall (Liall (Zammit et al.,, 2006) muscle contraction
absiball xS A Sarcolemma Ll sSLWL s 2 membrane
Alaadl Glidll & a5 sS Jlall Sarcoplasm aySbsS bl dlasll cytoplasma
ddae s e (gsiad Aol dadg g aja o4 dleaall AW o2acmyofibrils
L3 oS gl Adiaall el o 3 50 (Saladin, Kenneth,2010)  Myofilament
Sarcoplasmic reticulum dilac 4 )3 4805 @lliay Liae il JS Mitochondria
oS Aliaall Lealiad 3 calcium ions assdl €I il gl loi s dlianll Gl Jas
a2k S )Ll (Saladin, Kenneth,2010) muscle contraction el aléilly a o83
Al g Al 5SS s gs GV S e S5 dliaall GLIVE & 530 sl o
CranS oY) A3 Al ) peall davall g gle garedl s Jardl (e 32l il A jlaall aa 43181
Lyl ) il e Ada Alme JS &8 5 (Saladin ,2012) Alaell Ll . 53U
oxy A Epimysium Ao JLaall Gl el Al connective tissue
(e 4aa JS @85 (- Zammit et al,2006¢<Kent and Miller,1997) 4la dxula,
ehendl Ll GOAY ey ) B0 ALl el G dide dliadd CiLY)
Jpanll 2 Al Glac ¥y 4 seall e oY) e naall e (5 g3y (62 Perimysium
alll lasy 5 ( Zammit et al 2006« Gartner and Hiatt,1997) &bl (e Lo
Pakurar )JEndomysium A3l el CMall pewy G o)) mand 2alll L)
S e (g giat Bl wBlaall il o Zammit et al., 2006¢ et. al,2004
dleaall LY (Ugo carraro., 2013<Scott et al 2001)ad sall Adaias 3aal 5 31 58
uan <Ll s Red fibers ol yen <ol a5 4 ) ¢ g3 830 & ausl Muscle fibers
el A Ly 8 aa 58 SLIY) o3a ¢ Intermediate fibers dudaw s <Ll 5 White fibers
Al S GV o2 (e g 51 e ssiad Alae (S5 iVl e (e s il all CBliac
Barjot et al.,1995,Punkt et al.,1996,Williams et ) s_AY! gl &Y Je salaudll



* I (Satellite cells) = 488 o LA 2655 (al., 1997, Torrella et al., 1999
Aanc &) Adaaall s Lo sS L) 0 Lo UDIAN o3 8 e BulSgl) Alimall ZRL Fueda LSS
(Hikida 2011,Macalusof and Alcaall saig 7Sal 5 ad ¢ sale) 8 LIAY o8 aalud g

Myburgh,2012)

5 S Lgld dlaall Al Jelse YA (e Satellite cells 481 all LAY Juxdi dic

.(Bareja et al,2014) sxs Aliac Ll I il

prenatal and 3:¥sl) g BN sY 08 Al cdllml) ki gai -2-2

postnatal growth and development of skeletal muscles

i s jshiy COlaall sai dla je (A Gfila e ey W jshiy SOl s o
(Han&Jin,2012) 53Y sl ax3 Wa ) glai g COLanll g Als a9 32V 4l

saliy Hshil o) (S Myoblasts diasll Cilasyl Gl Livia SOasll [ olai Jal e 4
O L @lanl) Gl (55 Myogenic precursor <ibiasll caidluy Cayxi LA (g
Lesall LIATL Gaai WA e oliite (6% (A Lo siall wad¥) e (5} Mesoderm
Ll ama (A ISl @Blaell o) (Cossu and Biressi,2005) Somites cells
dpanall abdll e Glaag e SOl Bl e LS Glaall aan el
Cogn Al oY) Aliaall ALY U B2V Gl Jd CBlaall ki JDA¢( Ordahi, 1995)
s ¥ ) e el Gt UYA e e Ao il Aliaall GLIVI (S Lol () oS
Aloaall GLIY 4yl S ) 2l liaall GLIYI &8 aat Ll dgliasd)
oS Ry daay OOLaall 8 Alaall LYY 22 (Beermann et al,1978)34 5Y)
.( Nissen et al,2003¢« Greenwood et al,2000) 33¥ sl J& Clzaall ghat JAA
ekt g O lasll g e 5 il Al saV gl i Aliaall LYY dae ol Gl
Aliaal) ol sl 8 3ol 5l e eSS i 3V 6l aay SOl gaig ¢ 32V
Alac (A S JSI 5al 32V 5l 22y Sl Wlianll s (Beermann et al,1978)
50 (lsa LS JS AlSel) CBlianll AS o jis ¢ Gl 8l 8 g lll (s (a3 jaline
S ) dilad) SN (e %50 ldier abley o Say Bl C lmall gaiy linia
CBlaall gaii 3aY gl 2y Ads je A (Allen et al.,1979) =il As o Joali (A ()



LY 8 oiis nll o)) Hyperatrophy adesilh Gged dlee DA (e LG
BVl 2y Ala e 4 WG 58 sle Adiaall GLIYI 2ae s (e JSE Aliaall
.(Wenger et al,2000¢Luff& Goldspnik,1980¢Cardasis &Cooper,1975)

dolee A ladae 5 dliaall GBIV anad dasall sa Al sl O sl S i Bale 5
IS o S ISy adiey liaall o) gl Asid) gad b Gl Loy 30Y 5l Ji ) sdatll
Larzul ) Wae 5 33 ol Ja8 &5 Siall daliaal) W) dae 5 doliaall Ol adial Jaza (10
Y sl Jid COlaall ki e € JSG Si Al dal gadl (e daell i (et al., 1997
GIIL dasat da A Ao Jalge (588 38 Jal gall 038 5 3aY ) aay Adalds ) 5 5 Ladag g
eranll adanll Jio Adaly 5l Muscle function Alcasll ddday Jie Al

. (Tomanek,1987)

Diameter of  A8lidall jeall Jalje B Alaall LY Ukl -3-2

Muscle fibers in different Age stages

ol g2l 028 5 g Lagd ldDEA) ) a5 sanae Jal gz Apliaadl (oY) bl i
.(Choi and Kim,2008) i« Sk 100-10 ¢ b sl y5 daliasl)
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CORAN e e el
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25 see (8 s Cus eall dalje (B o)X S5 oo 35 Alaal) LI U () aa

53 sac 83 sies,Sike 21.9 OIS Aliaall GaldY) bl Jaes (el jee o Lo
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. iassSke 49.5 S Lase 165 0 (A 5 sies S 40.6 OIS Las 109
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12-11 e B poaly Jie 5)85W23.97 el 2-1 e (A Alaall Gl el Josse
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8 Alandl GLIVY a8l Jaza (IS (3 el SO Aalal) Cal ) 8 BLF dpaaall 4l
Alaal) Gl U e O 565 13212 oo By e Sile 24,17 el 2-1 e
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el Gle 50 e CulS oliall o) ay oliall G sl (ml e o
o Lt caad Al Gaal ae ARG Gigall 0o AIA 30le e Lt o Ledie
<t Al- Mallah and Mohamed Wl jal &l 2 5 | odisll e dygiaa 30le
@35 Sl al (%245 %22) Ofis i 6 siae o s siai ddlle elacl ol laay (1979)
(12006 ) * EL-Hadiary L Cooldl 4l jo (s | awadl )5 (8 4 simae 305 )
TR sl (et (A (g giea e Led OIS 401D @3lall & gl duus 8 a3l o
eall

38 Rats Ol Jlaaal (5 pall dmdsie dde clac) o) 1981 4 Paul L et al I
. 3kl au\ﬁ;@&s)&dgw;l\ Ol walaasl ) sl

faidic dile o ladll 258 403 o 2as (2010) b SlElal) lal jal 4 s &2
ez A B sadll Jame (A Rl ) g2 a5l

Gsima alidil )l (1973) & Dallman and Manies (e <ual 4l
Adai auall 5 OS5 Ol (B awall ) palads) ) ool el ddde & g 0l
B okand) 013 ae A3 Al

I g5 O sl Gl gie B O L aa 55 (1986) (8 saa¥) Wl el Aul )y iy
s 19.3 & gl s siue Jumdl ) aagg Hed 2 e (B ) S GGy G sl )
. saill Als s



J G\;J 0S8 e Al Hall sda Caad (2004) ‘éﬁ Rezaei et al W) 4l ‘_gj
Aalall & g pll Rl Teaa g Sus ool (e gt Jleatiul 23 Cus Ross
L dbad) Jal e S i aaall 55 paleas) ALY 4991 3al)

i) g 2 A g Ay guadl) slacy) g cilaad) Jo (gl el iyl -5-2
M\&M;L&\j%&bd&hﬂj

AL auall 0 G Gl o gsiad elae Vg sl LAY S
i gecilay 3V 5 il g jell Jae alaiis Baaa LA 5 ¢ COliaall 5 Sl 5 ll
358 e Jliy 21l allaill (8 g pall (8 (i Cigan inde oo liall Sleadl (56855 - 9 pall
D Ol OY Osaal) aual) 33y (IOLaal) IS e Iy g O3lanl) Al 5 5 SOl
aul s Slidisyll aaa o5 Ledie (Erica Wickham, 2015) 4aall daay) (<
o Oage (e s Gl Jsaall o pand) Jleall B Basa sall daagd) Gl jlaall
s Cum daulul e Al Gabels Al i el Lag LawY) Gabal)
S i (8 JA daga g 0 A se (S5 (8 aeall Lgie dpdind aall I a5 Lpualialial
A ) (2 WIAN o) (scot,1996,virra et al 2004) Aewadl Ay LAY
Al LAY i gt Gaa¥) Gany 85 daavall cliac ) dail & (Necrosis) < s
Ssmy b Gl ligg ) it e JelSie (K a3 o oSer Y LA s3gd Gl
O sl i cmmaa JS Wil g clol (e dpanad) clae V) Jae () g2 il
s daily LA ol oo Dale 058 aall OV @l aall sa Al Cu
o=l G148 j2al (1981) Paul et al sl 4 2 & (Bregendahl et al,2002)
Oluall cnde s Rats Ol a8 abaall JSel) skt e (e jall gl
Al e gl 12 33d 1% culall Cpasal) Cudac) Cun G ) (alls S12 plas e
) Gllsall 05 2 Aoadll A ey sl AN ¢ g o A il EY)
S 31 285 eyl il s ) L B sale JSG3 JB 98 (455 5al) Aadadia ddle Culac]
Adaxll 0 5 8 Abnormality xmb e Uned sl il & jelal Cume a5

Clsie 3 Gl godl pali 30 48 14l Karaca o (2003) Cugs) al Ay i
SRl S8 A dpadl) dail g g gl Jilud) B3 sa g Testosterone Osesidl (s s



& siny e Ui gLl 8 amadl 13 el S0 (e 24 Al _all o3 b Caeddind 5 Aall)
o Lol il giee CilS s (45 33 20% 5 10% 5 3% (b5 sl (e Adlide i e
@ S Olal) e 8 BB s 0 3% e i Al Ol sl (A (el G ge 8
S8 S 3% s 0 o Dl Al de el (8 dpadll )50 5 220% 5 10% e
< Germ cells 4w yall WA Ladl ¢((is 0 20%) bokad) de sene (30 5
ot Bsale IS5 epididymis Gl 05 oadddle 3% G5 e @l Al Gla el
10% o @b Al ohoall ae Aje o n 3% e @i S gl el
O5SY gkt (A Ul i (8 g o) el Ol gz sea g yedad Al jall o3a (455 220%
i) gaall g dpadll Al s Al anall g anall sl e o8l JBA (e cllag ol al)

Ay il

48 yaal Gl (13l e 1S3 40 e Lopez-lirola et a/,2003 sl dul 3
Grand QS Cali (e aalill CCI4 OS2, 5K @l ) (A& CBlanl) Calig (i g5l i
%2 e @35 0 10 e sena o Crand s A8l (ol Lgd Sl de e e
de ganag(B ksl () S 9 2% 18 (Ao s Al 105 S Gl e
e A0 Ofsn %2 o DS 10 e geae ) G g 2SN Cali e Aol
Gl ) gaa Laadl dua ¢ Gl pally Al il il 6 50 2 Oiis %18
Abo  S) (a8 . Gamilie (g le il Sl Gl gall 8 dald s 5 lial)
il e ol e AR 30l 8l 48 el A0 8 4(1980) Elhalim et al
Y dide Cyhel Latie il Jle 5508 pe el Glall o aas olaal) & i)
e Asls dade lagllac) & AN Ol el ae LBl G Laie (gl o (g gia
23 it Apparecida de Franca, et al, 2009 Wl ) 4wy & | (s 0l
%745 Ofsn Y% 6 O Al oS Cua gl Aatdie ddde slhae) Al
O ae A3AL awal) LS 8 Laalads) il Ciyelil ag 15 5l <l jam g )S
U Jpan S 0 5108 %63 5 s x BT e S5 A 3l
Ol (i il 48 el 2011 (s elall Wl Al jo Cjed) | el izl )
Jdsas Hubbard 5 Ross gladll e e si (o AVl Ganay awall )5 e
Al ) (e JS (s A SIS 5 U gaad) alusal Gl 550 (8 (p<0.05) (5 52a paliad]



A gane e Aiie (gl Aaidie dide Culae) Al adaall (G oawadl G55 S
Cubae | Al e gesall 8 4 seall Gye Y0 Uliial a0 sl Gandl) jelal 6 lasll
b i 5 Aalll) LA 8 JSU 5 (S all a sl (B s e (gl Aumidia dile
Jabll mus jedaly (sl alall S il (8 il 5 iy (5 5la Gisal e GSD gl
SSaiy PALS 2eall dikaie )3l jeal) Cll) dilaie 8 Lad L) Chled <l s
il gl & Aladall gall 3 las iy Jladall alall (a5l 194 5 4 glaalll cilagiall
Lgedll Lo VI & oliia) Lgd aa g 2 BSH Ll gl Aaidia ddde culael 1l
e cylel Al @l gl (8 Leiitad #lail 5 40 Sl 4 Gaaty LSl
BmS Clawd dga s e Aliaall GV () sain @lligh COLanll Ll o5 5l dunidie

Histological structure of liver LsUl awwdl) cus il -6-2

sl elaall e (3iie coat serous e Gl hie & aS))

& (Gilssons capsule)osule U s cam & B Al (Lixll lacperitoneum

Connective tissue Ll gt (o 4i5Se dadae a5 L 3 par ddaile (K
(porth and Matfin,2009, )capsule

hepatic artery 2SI GLdll Lea 5 5 Sl 45 saall dae W) (e Cpe 53 e O5SE S
CpanS oYL el aall sy g2l b y3lle hepatic partol vein @Sl U x i
(A pragall ey all aall Jesy 281 LN 3 50 Wi arota SSosY) Ol (e
i Sl g ) s g gl e g1 a3 by Sl 5 Jalall (pe IS 5 Apaing]) 3L

Jobule pasadll ) 255 S(Sinusoids) A seall Cilimal)

LAY (e e (e ganad IS 0 5Shg Lasll Zpgda ol) Slas ) o Lobules <lbanadll
ol g e Jand Cliapadl Ll ) LA & ) (hepatic cells) sl
e e sane Aaug ASI AN QS U a3 Al A day)
sl JA perves lacls duct <l 58 (veins 3a,5Y) 5 artaries oxl il Y Y
)(Gilssons capsule)O sl A swsS cand 4] OV guS JS3 e oSl U
(Dorland 2012



Al JS3 G el 2yl e zoAS S hepatocytes A4Sl LAl (e miliea

(Benjamin-Cummings,2012)

OsSh A Hepatic portal traid xSl (Sl &l anadll & jaaall paliall) (e
xS A &l e g 45 hepatic artery 2SI Gl 8l e g 8 i) Aied (g
dsialll Ae V1 Xy Bile duct ) sl slElly hepatic partol vein
Benjamin- ,2012 )vagus nervesell cuaxll e g 445 lymphocyte vessles

(Cummings

& liver sinusoids 4l Gliluall s 55 hepatocyte platesiasll milaall o
Gl e @uS) LAl st LI 2 )6l e pall JB5 dal g 4y g0y Dl el A
(Benjamin-Cummings 2012) (s S sall x5l A o jiins o5 ol bl &gl

Endothelial 4l 4y jatlall LAY Laa 5 LIS (0 (e 55 (e 40l Clailuall () 5S35
Pocock, Gillian ) phagocytic kupffer S LIS 5l dpealdl A<l LIS 5 cells
LIl Gt LOA aa i sl LA sl cilibuall 0 el 4l & (2006
Lymphocytes 4staalll LA ) 48a¥L Hepatic stellate cells 4uSl danil)

(Kmie¢ Z 2001) 281l Jals sinusoid lumen siuall Casaill 33 5 5all

central Sl 24l () Qeass liver sinusoids 4aS!h cililuall J3IA adaiy )
g ofis Akl alas Al sl o sW) 0 sSEl aati 43S jall 03 ) VI anad S vein
Benjamin-) Inferior vena cava Jis¥l ¥l oyl 4 Gl sl

.(Cummings,2012

e Joe 2SN dadanty any K3 i g pll SR JAdl e gy S J5 e 251
Jal szl 8 Laga 150 5350 ¢ Amino Acids &uise¥) palea¥l delia (o S ¢ 5a
adsall sa Sl (RBC) esll pall by S 2l I 48LaYU Clotting Factors 3 sl

abhl s Sw Afigm Osad 85 Thrmoboopoietin (i s s s il delical L)



Jelkmann, )Bone marrow pball gl& (e platelets 4l Aildall ~l)
. (Wolfgang,2001

Histological structure of kidney 4us!l il cusal -7-2

S AV A N o) Al (e Al oS

Ly K b ma dbal o gty caly Ll daa jlal) dahid) a5 1 Cortex 3_ddl
& 255 Malpghiam corpusles (sl by Sy iy Gl iS5 a8 JSal)
gl (e i 438 Jaglad 8 580 L Sy b SN o3 e sale (s las¥) A8
Jasi S Renal tubules 4 s sy o ghaddl oda Jiai s 3yl ) dgaie Al
L gilall i) 588 dahie 8 a5 Renal pelvis 4l sy aulle @l S
. distal samdl Lgladl Y S proximal convoluted tubules 4 il
(Anne and Allison 2006) convoluted tubules
@ dafine 438 bghd L8 jedaiy A0Sl e laull ddhidl g8 5r Medulla gladll
G 0sSiy clala 5 e Gleand b e S collecting tubules dzasall sy
a3 Cladall 23 4a3is Pyramids of Malpighicasdhe clel ol iz L lge sans
@ sing Il oy daaladl i) 2 s daenall i) 8 Ll (85 asall dilaie

(Anne and Allison 2006)<buac ¥ s 43 sléalll 5 4y geall dpe ¥ o

CulY) 48 ual pude Ciysad sa g LISH e Al dikiall g8y iPelvis  oasal
Gum Al ) Joll sl Jeny sl Tag Caygaill 138 ey Jsall <ol ki daalal
saa g sale e KN g5iat (1988 Ul we)aie aldilly anl a) <y ) 5as

A las 5l et Al (Nephron)os il (e dududs

o2 e sl (Al 2 gy I A dlg 5l sl a5 0 Nephron 458l 3aa )
Cortex 48l dahia & fagiy 488y dsul (& K0 Baa gl 5 QL)) LS 8 sl
(e Ak sy Bowmans capsule (les dddise cany jlaall z 53 50 Filie ¢ ja
O &yl 238 g s Glomerulus A4Sl aud Capillariess sy e 4sed &l e
e3al) o Gl LN ) aall Jesy (2 (55N gLl g 558l 8 e LS
OsSE . Malpighian corpuscle  saalbe 43 S aul 43 900 Gl jurds (e 49 30 Lo g Gdiial)



Simple squamous s A gl mud e Glese dadaal Za A A8
LA e X dan i LIS (e Visceral layer 4 sdal) A5kl (S35 Wiy epithelium

.(Despoules and silbernag,2003) podocytes 4-dll

s eanlle S Ja g Al A il A gl o8 A880 D il aalle 4y S (e AT
Al eV A e 8 s ol Sy A
448y 45500 4 5( PCT) (Proximal convolvulated tubule )i all 4y silad) 4, 5!
58l dakiia 8 4 oda 2a i e LS e L Lee sl Llally Cuen 4 il
138 4a% 5 Loop of Henel Jis 48l i y s JS3 e 4380 450l (e J 3 gl
Sl AL Be da ) Jia Al e acliall g il pladll dikia 3 Jal) Y g
5 ydal) Qe = ol

5 i)l dalie & 2agis ( DCT) (Distal convoluted tubule )sumd) 4 sildl) 4, 50y
el LS e Tum Ledd sy Cue

4 silad) oY) L Gl dagiione 5 4880 4y 50l 4 o7 collecting tubuledaadall 4 5V
ST Gl & oS8 5 Hal dradie il ae 4 50Y) o2 aaii g planll dilaie 8 da g5 Bl
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. (Saladin and Proth,1998¢ « 1988 ~lidll xc)

Histological structure of the heart «&ll il cus Al -8-2

Lo )l ne s Striated 4hakis il & Cardiac muscle il dleac
dlacc Myocardium lall Aliae & yaailly g Gl ) o B 2a 65 Involuntary
skeletal 4dSyell Olcasll a5 COliaall (e At glsi) A6 e Baaly & Q)
O5SE CBlanll (e A3 &) 53Y) 038 5 SMooth muscles sbulall O3laaall s muscles
WAl et Qldl) Aliae &5 Al LAY ¢« Myogenesis diasll oS8 e dileny
Pollard et al )edsall 43S je B2al 5 31 53 (4 (4 5SH s myocardiocytes 4xliaxll 4kl
(,2007,0livetti G et al ,1996



Gl Adalall Addall oy Cliala G (e 5S8Rl o W) Slaa il laad Al o) jaal)
Qlall Alae pewd QBN e Ghwdl 4Gklly Endocardium Sl e
Junqueira et al ) Epicardium <&l eud s Qlill daa jA 48kl 5 myocardium
Il il alis (Al Slahall e g5 A3 e O 5ST Ay geall A V) (,2007
45l pll A3l s Tunica media (sl A5 Tunica intima Adalall A3 ga
A laud Tas e QM) las o & «(Cartener, Hiatt,2007) Tunica adventitia

(Cui et a/,2011) 38l 43 gaall dpe V) Hlas (1

lal) Cay ol IS law g Aplafall Qlll las il alase Jaiy Endocardium sl
Adalall A S il 4glia a5 Ventricles oY) Artria (phll (et Al
0S5 ¢« (Samuelson,2007,Eurell,2004) 5 staall 4, seall 43 s Tunica intima
(= 0sSEs Endothelium 4dalall dilad) Leas 5 (piiala (e dalalall A1) ) Caladl)
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(Cui et al,2011) tissue

sl A By QUL Gl e Gl skl & Myocardium il dlac
LA (g (oS5 lal) ABS () 65 5 Q) lan (e ASpans Al 2a g Alal) 4 gadll Ao O
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Gk 3 (e &5 il dlac 5 ¢(Cui,2011,Cormack,2001 ) Valves Sllaally
LA oSS (Fawett&Jensh,1997 ) ddlida caithy Ll Aplall Alaall LAY (e
s jahil 5 Bundles group dx > amlss 5 Bundles e~ JS4 4l dliasll
dese A4l Asadll Gledll e A0 e oty S ol i B a sl
Nerve fibers 4wac Ull; Lymph vessels 4:slaalll 4 ¥l scapalliers

(Dellmann&Eurell,1998)

i~ md (e Epicardium <Al ) Tunica adventitia s AN A (4
Al it aa gy Gl 2 la IS8 G Alall gl e 388 ) diide dasede Jap
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o gsaiy WSl Glliarll LA Sy 3aal 53150 e Al L3S alss (AL, 2010
o sle s WS A Al plY eSSl e S
myosin Gl sl s actin filaments SY) da gd Laa 5 Dbkl Clisig pll (e
e e ol A5 A0 JS e Lt 5 Allite (55 i) Do gadll o34 5 filament

¢ il LAY iyl aias

T-tubules or transverse tubule) dca siue clid Je Ayl 43 g gins
Loene el A yainall cilyal) «L-tubules or longitodinal tubulesisl sk <L g
A el daaliny g il (5 9a% 5 ¢ Z-linesiin aghod e Xt dpi e Jashad JS5 e
( Bu et al.,2009) (Leanll (mlai¥) dalead & )5 pall o sundl S il (0 (5380 e
Ui iy Mle ol Aalade dlime i) llia Apalgie V) Al Aliaall GLIYY ) A8Layl
o5 Apalie V) Al Aliaall GLIYY (e gl B 8 AT ) e (e il il
Gl el cad LYY o2 s sicPurkinje Fibers oS0 VL GV o3
S e e0n e AsSe Gl laa b aldy ) Lol GO G sl
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(Cui,2011,Samuelson,2007)

Histologicl of spleen Juahll awdll cus 1l -9-2
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Summary:

Protein is one of the nutrients that possess a basic and important role in
the metabolism of the body, because protein is the bulk of the tissue
When shortages in protein, it leads to a decrease in body weight and the
weight of muscle and Weights vital organs in the body and also spoke
textile changes in the muscles and organs vital in the body of the
organism.

This study included a knowledge of the changes that occur on body
weight and weights back muscles to male rats which (Soleus,
Gastrocnemius, Rectus Femoris As well as measuring the diameters of
muscle fiber to these muscles and also calculate the percentage of muscle
weights listed above and see the changes that occur on the weights a vital
organs (Kidney, Spleen, Heart, Liver)

as well as histological changes of the muscles and vital organs mentioned
above as a result of lack of raw protein in bush food, and used in this
study, 36 male rats eggs in two age groups for the first 1-2 months of age
category and second category of age 11-12 months, each age group
divided into three groups, the first group (control), which was given diet
containing 20% crude protein with other feed ingredients, the second
group (Group 10% protein) that has been giving it a 10% crude protein
with other feed ingredients, the third group (Group 5% protein) that has
been give diet containing 5% crude protein with components bush and
other study lasted six weeks (42) days for each age group, where
conducted from 27 (October) 2015 to 21 (January) 2016.

The study results showed a decrease significantly (P <0.05) in the
weights of the bodies of animals rate as well as get a significant decrease
(P <0.05) in the weights of skeletal muscle the rear of the Parties to male
rats and also get a significant decrease ( P <0.05) in diameters of muscle
fibers for each of the following muscle (Soleus, Gastrocnemius, Rectus
Femoris) And also get a significant decrease( P <0.05) in certain
percentages of muscle weights.

also get a significant decrease( P <0.05) in vital organs (liver, heart,
spleen, kidney) in the second two groups (10% protein group) and the
third group (Group 5% protein) compared with the first group (control



group) in both age groups. It showed results of the examination
histocompatibility of the muscles in the third group (Group 5% protein)
atrophy of the muscle fiber with expanded trabeculae

between the muscle fiber and necrosis in some muscle fibers that appear
pale and the proliferation of cells inflammatory volatile as well as
bleeding with accidental planning loss, and in the second group (Group
10% protein) observe normal muscle fibers in terms of shape and size as
well as the occurrence of atrophy in some muscle fiber where Barriers

expanding show a little further and a slight necrosis of the muscle fiber
with the disappearance of some of the nuclei in the muscle fiber in both
age groups. Histocompatibility testing for the liver results showed in the
third group (Group 5% protein) and a large thrombus clear within the
central vein with gaping liver cells with the loss of the radial geometry
around the central vein, as well as note congestion and clear the central
vein with a simple infiltration of cells inflammatory, bile ducts appear
normal , liver cells contain bubbles in the cytoplasm and this is what is
called Hydropic degeneration. While in the second group (10% protein)
note congestion in the central vein with the disappearance of the radial
arrangement of the cells of the liver, bile ducts and natural small show
with degeneration of liver cells, a simple expansion of Sinusoids liver,
some liver cells contain nuclei. In both age groups.

It showed histocompatibility examination of the kidneys in the third
group (Group 5% protein) atrophy in some glomeruli with the other
having a normal and expanding with the expansion of the renal tubules
twisted as well as bleeding and clear inside the kidney tissue with atrophy
of the renal glomerulus and the occurrence of degeneration and alienation
of the epithelial lining cells of the tubules renal. While in the second
group (10% protein group) show an expanding glomeruli and round and
natural, simple expansion of the renal tubules twisted and with a slight
bleeding in the kidney tissue degeneration simple and alienation of the
epithelial cells lining the renal tubules twisted. In both age groups

It showed histocompatibility examination of the spleen in the third group
(Group 5% protein) depletion clear white mantel with the proliferation of
red pulp, congestion and clear within the lymphoid tissue of the spleen as
well as the disappearance of trabeculae



within the lymphoid tissue of the spleen. While in the second group
(Group 10% protein) and the presence of White Leaf large and dilated
and surrounded by red Pulp proliferative with a simple note bleeding
within the fabric of the spleen in both age groups.

It showed histocompatibility examination of the heart in the third group
(Group 5% protein) that the muscle fiber attack irregular arrangement
with a clear degeneration in muscle fiber attack, the presence of
hemorrhage and congestion between the muscle fiber heart attack as well
as the muscle fiber attack crashed and is regularly seen in the figure.
While in the second group (Group 10% protein) Simple bleeding between
the muscle fiber and heart attack that appear natural and contain a central
nucleus of the site, as well as the presence of transverse layout with a
simple atrophy of the muscle fiber attack. In both age groups.



The Republic of Iraq
Ministry of Higher Education
And Scientific Research
Al-Qadisiya University
Sciences college

Biology Department

A study of physiological and Histological changes of
protein Deficiency in Hind Limbs Muscles and some
Vital organs in male albino Rats.

A Thesis Submitted
Abbas Nasser Hussein Al-Musawi
B.Sc., Biology / College of Science / AL-Qadisiya University,2014
To
The Council of the Science College- Al-Qadisiya University
In Partial Fulfillment of the Requierement for the Degree of
Master in Biology/ Animal Histology

Supervised by
Prof.Dr. Hashem Mhamed Abdul Kreem AL-alak

2016 A.D 1438 A.H.



