jo3il g yuaidl

adllays ko) dnidgai ddadadi wlogw) éLaJlg dnulnl ogle

-

2020 Y gy :3Liwill dealyo abuao Lag A (g :Aliwill alac!

0241 4Ww - Jdll (Jiio :dygilli dlyuall - Alall (iey el 2020 41 jcy 2il I Eygili

Lijgllsul arall juasill



diija b diolS dyiliosS ddlls 1) Lglgatg dsigunll dsliall oy indll L siball dn &il
b (ATP) JlogiwdU aLl&ll dslall 3 yall dals aicg . Sguall S ,ill 3, allsy 5o Solall
IS 875 Lgila ...y SilSillg delaall iy jall 31, 8lg (uigpull cayS 4iS dyguall Lgila il & 1iAn

(SN (83811 : aan'i (55 AT S yallay ad dial<Il dblall yyatg jo-Sglall

STl 6 yaudllg daglall 3awsSYI (g ySuall JIaill :Jalya &M b Gubiill duloe @i

B/ap)-” Liy

3

d=alya

2CEEEEEL

oudiill yia
Sl JLaill
puryS dla

danwsiill 8 auall

ouaiill dagllall dluaall

ouadill Jalya G dsdlell

Jaaill




ZAA_IJJ_].

wall -1

10ae0d ol @l Gylall 8 kel Jygaig Jleiul lgud @iy Lill cidlelaill ggon0 g
g ytll S yig figaall S il Jie ggandl slinll cadlelss -

yoAillg (uaiill Jia ‘u@.ll Sdlelas -

joaillg guaiill -2

dLils dulala d sl ‘_,_ll dinlSIl dilioasSIl dslall Jgail ddall L gy ‘aw dagia yalgh

3 yiza ddlln aliilg ua_l“}” dalol IS Q-2 dd @iy ‘Q%MS‘Yl 1929 (b A (k|
(8 55)

dlyiin 3l @Liilg a ¥l Balol 53a e dogd @iy «aaaSYI QL 6 Faaay 1 madnidl
(aluls)

bl LyMAl) acyd &l yidinis (uaitll Lol daiis dyibill LyMAT jouay sguall s il 14 5S>\l
-Apilgaadlg

waiiJl apc’i -3

2g-2g g_n (d_r.Ln.'iJl dala) dguasll 5S4l L”,._|S Q-2 Lgid M dgaa & pally (o aiill

=i daba g dosngl 8ala ) 8548 4] b dialSIl G ilioaSIl dsliall Jgady (saauSY)
ATP Il 4

Aaladl byl (e Jlamicad aLlall dalkall J<é o ATP 11 :dpS- o

S\abhmo casp s :aliswi)| a)acl




wnaii)l plsog kg i -4

13 yalall dyllaa ¥l dlalesll (o (uaiill yalhog dag s @ yAius

A ey 31

CsH1206 + 602 + 6H20 > 6C02+ 12H20 + 4dlh

gyl -1

Slayi) cslo (O,) a5l (638 41) j9-Sgle : (04) dsy )l pudiill dsloe bagy

Al Ol)

bl -2

(CO,) (191811 apauSgl Silh @ yla (O, I pabliaial 141135 (04) dosyl Gl dcglos yallsa
ATP i Lle dbls ypayali (yaa¥l dale R

gudtcill ylia —2

o.u“jaojl Io!_1
j9Sslillg 11All 3 p0 e soinig Slaga &cyjal pupilall padl dpnd 1y

Loaic )_m|9 d=a yoll ddladl 6 blad adglan (o) (5950 ((ggua LIS :u.ug_’nI;Jl)_.’aAi—

a3 5gllly AN 6 ji0d LA b (55198 gitall (s9lil sdkar e

s Tl 30sSY) yia (651398 giall dsuds




)2ig5giiall dyiy -2

Jrady Halag a)la gilind (o 1S yiy @90 SILE Lgu daay cddgllaio dpya dpine
B ga Jiidy by e ¥ o (Silalaial) tileg i3 S IATal LRl Sy b g Logivs
«legjgusyg ADN Lo (sg-ins a..n‘_\uhu}” dualall o JAlau (650398 giuall

g perol g

b ol 2 )la cagad i(higat ) domuiia Lgi¥ dpian diny (559998 gl jroll
sl 3aloll sging il &lyall b J-ialy LLaks bygatig «ailiadll (s &l ,-all

B sl
- 1 l.-n ‘:H.'. EL}E
Al slis

a4 a0 A

ADN
Al 3aLa

-L‘* .
et DK 8 e

5 S 98 giaal) Auiy

&)2ig5gitall GgragarSll ci5yill -3
(7 50) aLilsia ETER) @139 calinig y (po S 4y :‘??)Wl cliaall -

Lixig pull (s 1S dsaSg (7 20) @oswall (s SLuls & oS (sa oS yiy ¢ eIl oL -
(b J-iaii (7 80)

iligig ylly calig yiSINI J Bl (T, 9 T ) calig iSI¥I Jlgi el y¥lg 3 suS¥I Al sl -
(T, oT.T)

i ATP e 333 -

Sabmo cagps o aliwl)] ofas|




iole s9ial B! -

(Oag gl cile 5Lig CO, I cle 5L sulay 33¥) -

.FADg NAD* :3.clusoll Jalgsll -

ATP ) -

daalagllg egaagartll a5yl g dsllell -4

calaa 33N 8 Jiaii dadubhgll ulivigyull (b0 8 1S duaS Lo Alall L gl $o-ix
waligigpll (e dLuls doS alall LRl (sg-ing Loiys .(J-dlgillg

Aundiill 3awusyI dalac (o Jgduuall g AAlall cLingll ol Qi Jaay (pa adliig -
aalidg lgislg dadulbhg culivig s dac Lo dguiallg Alall il (o (JS (691in0

dalac - (dalise) duals daulng ad g iiallg LLalall L2l o a S O oo (0 @ditws -
d it 3a sy

(ajealall) g peudl Jlazll -3
6 ya sl (A waiill 3a sy (xSl Jaill : falya (03) A5 b (usiill dqloe @il
Agawslill
S Sl Jail auye’ -1

aic aiiyg wtlybgyull gaos e Gibija ) lorell -6 j9-Solill dyija 5ausi g
.NADPH,H* ¢ ATP

Sy QAT Y ol dadlga ¥ 6 yalls (5 Sall il :dpS-o




< ySul Jlail ai -2

saon | jo-Salall Jgali Lgas @iy «ndlelat (10) 8 y-bhe (b0 Al (5, aull JLaill
LelMa Siaay .2l adg yudl

Cspagasell ke 3L Silay 3] Alaslas (NADY) (ang pasell Jilos ela g joSolill dawssi -
ATP 1 I ADP Il 3 yéausis -
rdudlill ddaleod) caiua

CH,O.,+2NAD"+2ADP - 2CHO,+2ATP+ 2 NADH,H"

6 12 6
IS
2 ADP
2 ATP >
2NAD*
<» 2 NADH,HY
gl (laas 2
q;)&.u.“ JIA-I“
San Al ) @adl G ybe (e Juang d9aeY) auna (10 j9-Solell jauan (59-y ok :a_ps-o
ddAll JAla dagagall il y Augll o jawan (5650 2 8g .dacgy duiliie (J Glgi ddaulgy Lgal) 3 iy
bl LAY 6 cLiillg cula ylaallg duilgand) LydAL dawailly ¢yang<ul2ll

sl Jlaill &l uaa -3

2NADH,H* 2 ATP tlyiig pull (snoa 2 :laS po &30 adis joSale dhyja (o Lidlasl

S\abhmo casp s :aliswi)| a)acl




it il el -4

Gnai il 6aumSll jao -1
§ 92395 9Trall dpuubual¥ Balall b (5 ySuall Jaill (e @SN Elydg puall Gass pas @iy

(AT LRl S8 cig-85 (5o yho (e dualwd) Saloll ] lidg yull saaa ddiy ol
Slalall Lkl 4 Legd SAlie J8b daulgs @

dnaiil 6amSUl &l -2
(oS ddilag g yrnaill Al poll (ila ya (b dpunsdiil] 5asSY) @il
ot prsiarid | b pl| =1

J @33 3y Syl 1o dyla g dpnyl Bale ) tlibgynll aon pa o Lgud @iy
i Elag

(Jea€ g ,SI le L cilan 33l ddailgs CO, 11 @34 -
ANAD") (raagyasgll J8L gla ] g (129 236!l cle 5U ciloy 351 dlasnles (aangjaugll €35 -
saudlil) ddaleal) Cvwa

CO2
CHs-CO-COOH + CoA-SH /< : CH3-CO-S-CoA

Al g ) (aas s @@ne  NAD*  NADH H* | a3 @) e Ju




| aa 3y (880 5a S
(C2)

b pa 331 (38

Ca J:‘ Sl e Cﬁ ":1 1.;5_)1
NADH,H* NAD*
NAD* NADH,H*
CO2
g an S Alls Gt 2wl
NAD*+
NADH,H*
" . CO2
Ca 33 8 n Ca 53 oS sa

. ADP + Pi
FADHz %\ Ca 3 i ja ‘/é
FAD

O 35 AlL> & s

ol 1 Sy ol (C) 91, elyy Jriiwe gl @35l $-dly0 jaa da vy -
(C,) Bg— <l

g yaagll €319 COZ_II & 3= L@.QM&)L&L&KHQ_QMC(’ a1 Syoll eyl -
g yaigll €399 NESELL CO2 —Lgligasi gl (dagaasll s S Il agd ) ($95=2 COZ g3
Oagyuell Jdlgi glayl A g5

(Pi) sgsne M jg81u98ll agag 4 ATP I ADP 1138 8umb @iyg (C,) S yoll aaaiy -

S\abhmo casp s :aliswi)| a)acl




ala yoll Jelai Jio e 35¥ 36150 ela ylg CO, I yyyaiayh @iy gall Jelaill g55 :OLS|n
ST J1iS61,S €55 1 o A yraaill

@).l! LlLﬁl).n i|.|.359 ¢L|L39).'KS|:X|9 L|L'|9.l"9)+|| ﬁb.a_n FAD9 NAD* uo-uﬁ -
OWwolen

o Lalaws iy )< Igal puila -ilolY) @ llell lgd &ii<al du i sy yS Edla o -
3l e Juan .ad Loy ySi domaly 113 a9y Siig g dul S gy I (al aa Yl ddla dylaydl
1953 diw aallg Liaglgy jasll -6 (Jaga

dauln¥) 3aloll -6 ELIAS @l 3a ST (o0 (ATP) dsllall e Juans of dalall o <oy -
s yS ddla oy e 1R M elaill (o dBla 8 (g )1 39S giiall

daguac ciliyia Lgin uS 05 (C e Ci C) ity yS ddila - dlagagll dygansll miliyjall -
o yomadsll (agll comuall (aloa¥) disa¥) (aloall Jia dglall g, Al

dmsii)l 625l algll aluaall -3
.CO, g NADH,H* :3aalg luag yll (snoa dja (e @iy :d pandd] Al pl] dduas -
£lidg yull paaa (30 Baalg Alyja (e @liy fou S GAl> dduas -
2 CO, + 3 NADH,H* + FADH, + ATP
wilydgpull gnas (se Baalg dlija e @iy rdudler 3l Aluasd| -
3 CO, + 4 NADH,H* + FADH, + ATP
@diyh «2lidg pull asa diyja dlpas e o j9Selé dlyia dawsi dlpang

6 CO, + 8 NADH,H" + 2 FADH? + 2 ATP




iy welill ayaall -5
o SU 6yamall By -1

(FADH, o NADH,[—|+) dsa yoll J-blgill 3asuSl o (3asuS] + 33808 = dgausli 3 ,81u0)
&= «(O)) aaas¥I Sl ) dawsiill 3l walill G yha oo dailill ol g, iS¥I JL &g
ATP I ADP 11348 w8y & Slall (1 1S 45

daamSU 6yamall jao -2

(52198 giuall LAl cLigll

daamSUI 6jaumall aui -3

Al suliall il g yi<IY) - tastig (FADH, g NADH,H*) dyay35¥) culdal yall o sushis ((a )
s iy Lgd LA (T Te T T T)) Jlgill -8 calig yi<I¥l od o (J&10% . dusaditll
alyia glalg dawsT 908

gl Balall -4 59290l culigigpll an dayiyng aa yad culig <IN O ) i wy -
sadalooll B-dg sloll JaS il

O,+4é+4H" - 2HO
O caliglig yull dal d14lS il ain 5y aii (T T T)) Jobloill yse (39,-iSINI JLaTI -
ilasSg yi<I) 2 ya algind ¢ juS yill @ yat (u e Guilibikll G &l pall ga dpalu¥l Saloll
caligfig yll
d Sy e Gl Saloll L) Gl il oo uy @141l & daSTyinll ol Sgtig sl J&1i% -
caliglig yull (3841 (30 8 y yaioll ddliall A . (HLiiii ¥ 5 pallay) 3uS 40l & yal cawun daiioll
(L ATP) duidoll Il sg9iua -6 (Pi) agag -8 ATP 1] ADP 11548 cudy
: IS Ala yoll ails il dalsallg

10NADH,H" + 2FADH, + 60, + 34ADP + 34Pi - 10NAD" + 2FAD* + 12H,O + 34ATP

Sabmo cagps o aliwl)] ofas|




g <) i gi
S 3 H H H H
{ "y
(i slié T1 @ 3 Ts| —— i ATP
-~ \ \H 0
% .ks | NADH H* MAD*+ 2H* 2
- 11202+ 2H*
! H* H* H*
ADPPi | ATP

H"
Agauaslal) 5 jiudl)
dawshill 5 yawall JMa :O\BS-\o
.FADH, 9 NADH,H" : Jalgill ga ulig yiIM Jo¥I lasall -
(0,) GaaausyI il g yiIM A Y] Jadiuoll -
Al 3ia glalg sauusT (908 crnn LALALS J&iiS senlig yi<INI JLaTil dull -

S¥anga JSintig ALl (Jungaldl daslill ;l}é‘¥| es‘g)..\_ngl‘n’.q.U ‘Z_IAI..\.” csliell oA 0 ic -
u_.é) ¢l ypndll diball -8 OIS Lo (uS2y @lall ol ATP (a_“.)..BLI F1 e yadl (oS0 Suany
ATP L Jag)_u.n asaail oylad 8 ddlasgall cd o Joxiai .(d_thl

«abligigyll 3us 45 Lg'“ @ i agag (daddall do ) STl dedliug agag 2(03) a5 ATP ) 1S 4 Jag)_u.a -
ADP + Pil yagi

ADP +Pi 1l yag5 (iligiig yull 3aS i 6 @yai :(02) LS jLituw ATP ag33¥) Joc dag yis -

8 yaudll) da 88 8 AN s yall b JAnis (oudiill figaad (559 do y-iis (O,) ranauaS oYl il -
walig yiSIM Jadiwun ygas @g-dy daa (dgasLill

S\ahmo caspa s :aliawf)| 2] ac)




o)yl Lga da iy culinig g e 8,lac (T1¢ ng T3‘ T4‘ Ts) J-blgill cdanaiill al aliull g_o -
ElaYlg oSy duald lgrwSyla gang...a1aa 83 (ulai 83 (a1 tdtivigy 1l

dilS il acie jyaiy ¥ La e (g, iSINI JLATI oY cligigyll i ¥ 49 T J-ilgill -
iliglig yall ol

walg yisIYl JLas) té_ﬁg.n“g (T1« Tz‘ T3‘ T4c Ts) d_3|9‘.i.|| J—oc M diliasS algn aagl -
:alial (damndiill dl alioll (& 895 Lga¥ daguasll dauilly dalau algoll cd o

T, J8Lill dayis Lill (Roténone) (ygiyig) -
T, JWill ddayisll (Antimycine A) | (yruasiigl -
T, JAL dayis ((Cyanure) suilu -

P EN RN | 3 71| gy PRRTCS | | R Y Sy (a_;:.;\’aJl &_n“)S.ll) sl ATP H)’.’dl -
J—uld 8 IAl A agy cd_lLo.'i.n (é)a_|959-'i-.5-ou

AwilEll b ATP a3 400 Sy liies ATP au33¥I -

S\abhmo casp s :aliswi)| a)acl




il i gdl bl il nll —6

ATP caliyja &0 :ag0.asTil 3 yamall JMA NADH,H* (4o daalg ddsja dawsT e adiy
ATP (yxifyja :FADH, (00 8aalg & ja 3auuST (e @iiyg
&Sl Jlaill éluaa -1
:aalg¥l dluanll
2 NADH,H" + 2 ATP
2 x (3 ATP) + 2 ATP = 8 ATP
daunaiil 625Ul 6luaa -2
:audg¥) dluanll
8 NADH,H" + 2 FADH_ + 2 ATP
8 x (3 ATP) + 2 x (2 ATP) + 2 ATP = 30 ATP
:aloall éluanll -3
8 ATP + 30 ATP = 38 ATP




gutcill Jal ya oy ddflall —7

vai'tJl Jalpo g asllel -1

:dalosll B89 Al sa5a Laaal b8g5 fuay dlari pag dluliio (uditll Jalyo (gas)

(oayS ddla il elad -6 Jday gadl el adgyull (aaa doic aoiiy g ySall JIaill -
Aga STl 3,8 wall & elas -8 J-3ay adl NADH,H* J-aLill &'a y'ag

4gaal &3l FADH, g NADH,H* dyay 3%l il ddl yoll gla ] Lgad @iy st yS ddla -
gawshill 38 wall

(6 Saaall AT paiaw¥ o y3UI FADg NAD* (Jblgill ayan’ Lgad @iy :dpamaSLill i il -
«oeyS ddlag

J-1gill (apaai) 5awsT b 895 acic @iy (b iSIM AN Judiwell) O, I ilsd sJlde
@acg .FAD g NAD* saaiy ¥g dyuaiill Alwbull & giis (FADH g NADH,H* d2'a sl

(Gl JAaillg (g yS ddla 8 895 | (595 FADg NAD* 50 suS§ oll J-dlgill aaad
gadig lghblinil d ey dslall dlall A 1i5 Y 13 Sag

Gglall yuaiill ellelas -2
@ Sand) H! -
CH,O.,+2R*+2ADP - 2CH,-CO-COOH +2 RH, + 2 ATP
Ctmssiiid | SuassS B -
2CH_-CO-COOH + 10RH* + 2ADP + 2Pi + 6H,0 - 6CO, + 10RH, + 2ATP
deaaunsSLit! 8 paunall -

12RH, +60 +34ADP+34Pi > 12R*+12HO

Sabmo cagps o aliwl)] ofas|




WIEEM-E 4.;_1.195_)5%-? tgﬁ;_ﬂhﬁ-'r
H20 -8 «02-7 ‘FADHz2 -6 «COz2 -5 ATP -4 «NADH,H*-3 iy mll paas -2 (S sis -1

gjﬁl‘uﬁﬂ‘d&‘ydﬁqhﬁn

J.d.:l:l." -8
$9in alSugll mdasll LydA Jio dqgunsll LiMA (aey (O,) aawsS ¥l il cilyd -6
dsllall (ya ol laa @it oAl ot 5431 8 yallhy dblall aLii] (o LgiSald cil oy )
aalallslaa Lo dalaall

Cagpe’i -1

G0 Jthid 32 J9ad asd @iy (oaaaSY cilaé -8 gagdl dalal -G5a paa yoAdll
Jlo=iwd dLils ddlla 1) 338 401 4 dialSIl dyilioa<Il & sliall

LgiSay Luda aagig a8 4 o351l gi (u 8iill dylany Lgidll aiii LudA 1 agi Bl nelles
Lgaging ill ml oy 3idlg dalall g9 cuwan £l 13g . yuinlamlly ddllall pL5)

3929 -8 (u-diill dylagy gl c@-e puilly p SIS Al dgalal by padll (e £9-3 Lol
dclinS dyalaidl o flgé alLgin glg il dac Lgin aagy.dulié & yoiillg (rua caSY
w1 yg99btllg Gy jadl




il ddac auJl -2

yodillg 6 pSaall JIaill iaila ya b yoidill dulac @i (pas)
iloy 33 09 8 ySwall Ml 6 bl diloc gn yodill dlac o yi i 35 pSusd] Jukrdl
ANAD*) ¢ia916d) J-bls3 el ylg (5o-Solill) Jelaill 5alo sasushy (ng jasgll cule jL
3Ll dtalsall cown ATP I LI ADP 113 yé wid @i LoS

CH, O, +2NAD*+2ADP > 2CH,0,+2 ATP +2 NADH,H*

61276
ialelat b @iy 2 loll paddd)
(C, 93 1S 4a) mpanllival apayl slidg yuull (asa 30 CO, Il g3 -
dalazll ) poiuw¥ NADH,H* Jali (agaa) 3ausT go Joilha) Il araallivwd) gla ) -
1 Aol paddl ddolae
CH,O +2ADP+2Pi - 2CH.OH+2ATP+2CO,

6 12 76
o oo “ oo I n _3
o) dbmard!
e @iy 2o Sud] ol
2NADH,H* + 2 ATP + slidgyull (ana 2
Joil¥l (e (il ja dic @iy @ peidl|
2NADH,H* + 2 ATP + Jgiliy) 2 :dudlas 2| dluasd|

JLail G s ol dgdllall & Luanll o 4 o35l dygéllall & Liaall sdesgdlial] duluand|
8ATP :,—ag d il aic aiiy ¥ y oAl 5Y o 84 (5, wull




panillg qua'vll

do gl b (oo aiill dylony dylall @g 85 Jlogiwdl & Llal & dlall (o Lgials dylil
o=lgadl da gl 4 4 oAill gl L lggll

dialSll dyiloySIl & Slall JS Lgia 5 ya LylS dygunnll 3348 I @agi (o diill dylae 3L
(ATP) JlosiwM dLyls ddlls J< & Lo

il ] dialSIl A BLAI (a5 3 a yya (i dgunnll 3548l 0 g yodill daloc JOLA
dguasll &yl 8 (3-3eg alS dslall v a y ATcy s 8119 ATP Jlogiwwdl & Lils
{Jg=a<ll) daslill




wliggd) ?n,ngJJI il

ladallg nmall dlmw 88,83 «dlolis wloglno
4l yhaiol) 83300 dadads wlogu Sl ol e

e ——
Losbw oo

Lygltaull aall juanill

ol sl (@)

.
lasallg nmAll dlmy A ol wloglao

2l yhiol) dason; daeds logu Slsallg dngall o5l

D N —
Loyl jowo

Lyglléull agall juasill

ladwlg pmall dlmw 8,5 ol wloglno
a4

o ol 833905 ddadads logu Slealo Sngiall o5l

Lyglléull agall jraaill

20 il plgy :3Liwill el po

Sk - Ji o a9

Lyglaull aall juanill

aan)l Juaill 6 wligigul j9a

ladallg omal dlme (@885 «dloli wloglno
ity ybiol) dasoa) dadets wloge Slally Gnglall ople

e —
Loyl jouo

Lygliaull atall juasill

laallg nmall Elmw @453 ol wlogln
2dlllady ylaio L 833903 dilasdats wlogy

aigimill wls sl

8lallg dnglall oole

Lyglléull auall jrasill

wrgdl wusS o

ladaJlg_pmall dlmw @42 ol wioglng

2dlllad, yhio ) 83905 iadats wlogs; el | oole

D ——
Losbw jouo

200 i gy :3Liwill 310

Sk - g0 i g

Lygléll apall puaaill

«buno Ly (3Ll lac!

g 2l s e 303 s A g

Lygliéull aall jranill

Joiillg yuaiil

iadalg_pmal dlmms &S ol wloglao

2lllad, yhio ) 823905 diadats wlogs; el I ool

N —
oAl oyl

<wibuan Ly 3Ll lac!
AT —————

Lygiéull aaall puaaill

walano Gy 3 1y ¢ sl
mustapha.benkherif@gmail.com
2017 /2016

onal ikl jgismall a5 anari
www.labachi.com



