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0ya_,;> .)Y.-J ~) c:PJ J ~\.)Y"'- 41) (.,?~\ ~J.. ~L.ol Ji l>.)Î ~ '~ J"4~1 JI 12 .... ,\ f 
.J--'° J--5" ~ .J~ ..!lb ~ J [24] .~ _,-j~I y. J iJJI J _?:-\1 ~ ~ J \.J).) ~ (,?""4~ 

~ o..r4 JJ~ ~I) '~_,-j~\ ~y 11 

CHARLESHERBERTBEST
11

) 

11 

FREDERIC GRANT BAUTING'' 

[ 24] .1922 ~b,. 11 J ..:JJ;, 01.5' ) ~ 14 _,.-li ,y & 9..iJI 
11 

LEONARD THOMPSON 
11 jikJ 

fi t WI J _,.b ,y 4 '°)UI J ~l.:J\ WI f 11 

SANGER" t WI j _,.b y ~ _,-j)\J ~~\ ~\ ~ J ( ..L_j J 

,y ~\.:J.\ ~~)11 J.....li.__:\\ ~?. ~_,_......;~\ i_)y.I -_4 ~y f ~ J ,1968 L-.... "HODYKIN 
- -

[4] . 1979 il>:. 
11 

YALVE 
11

) 

11 

GERSON
11 

j _,.b 
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~L:o~-1 

~_,.)-1 AS~ i~ 4=\1 L \.:;?.JI ~LkJl; 01_,.)-1 J 0l...;~I ~IJ...o~ ~ )1 .J~I 0ly.~A> y._fjl ~ 

~ J ~l}.I o..l;, if 4P~ ~~I 0\.j~I Js- ~I ~l.J) J ~l.i; 01.J~y._fjl r-"I J_r ...ûlJ .ük.:J.1 

_,..p~ J,~) if 0 ~ )\_,_\.\ o..l;, r bu 0Î 0 _,..., ). . .UI ...b:-J ~ ,~1 16 .à~ _,..--..oWI 1'~) 

J ~)Y:-J ~ 4=' ~~I Jl ~J.J~I ~Y:-J ~ ~ 0Î J'~~I J ~J.J~I J 0_, __ ,_,_ _ _s:J1 

[ 5] ·< CH20) n : ~ ~ ~_),-1~10i3 , 1:2 0fa ~~1 3 ~J_)~1 ~ 0i l..?i ~ ~u.1 

~...lll 4P _yJ: 1.$ _,_i J:-5' J.J~I o-4...lç. 0l$" )1 0-" op$' 4P yJ: Jl A ~ 01.J~ y.}JI J 
1 1 

.!.li; Jl dll.I jk:JI} ~4 i..?~J--S esJI 0L$' )1 Jl ~ LS ( C= 0) 04 4PyJ: 3Î (CHO) 
- - 1 

[3] .J:-S'J.J~I o-4...Lç. 0\.jpl jÎ ..:..il~...ll~I 

~IJ~ y.}JI Jd· .t:J - 1 

iwi 4'~~ Jl 01.J~ y.}JI J.;...aj' 

._:..,4_,,s:_i4 ~)l>-~I 04_,,s:_i1 ~x 1.-4 Wli:- : MONOSACCHARIDES ~~~Î ,;;,/~.~ 1 -1 

: Jl ~ J . [ 25] ~ ~I ..:..i4~ Jl l;l-4 ~ ~- '1 esJI ~ J ' ~I 

JG Y-4 0y._? ...:..>l.J) ..:.,,~ Js- 1.$~ JI ~~l>-~I _?~I ~ J: (Trioses) 0ljy..__,__j' • 

. 0~~1~j_J~ 

.jJ_,:;.,_}JI Y-4 0y._? ..:..il.J) ê1) Js- 1.$~ JI ~)l>-~I _?t5:...JI ~ J: (Tétroses) 0lj3_;;ï • 

j~)I Jto 0y._? 01.J) u~ Js- 1.$~ JI ~)l>-~I _?t5:...J1 ~ J: (Pentoses) ...:..>ljp • 

j~ _,JJ:-1 Jto 0 y._? 01_)) ~ Js- i..? ~ JI ~)l>-~I _?t5:...J1 ~ J : (Hexoses) 0lj~ • 

[ 6] . jpY1J:-I J jp _;JI J 

01_)) ;; ~ . ., Js- 1.$~ J (glucose )j~ _#-1 ;;._ .611 J l) •. :.:;1 ~)l>-~I 04_?:.-)1 _,.51 if J 

?~ ~ L.., ~1 ;;.;W1 o..L....:>-_,J1 j~ _#-1 .M LS , c}-1 Jt.S:.lJ W4 ~LkJ1 _))~ r-"'i if .M 3 , 0 y-'...? 

~1 ~ ~)1>-~1 04_?:.-)1 ~_;. ~w1 J_:.. 4..LJ~ 0~ ~1 J ...b:-y Ji3 o)...v..:l1 ..:..i4_?:.-l1 

J.-iJL.i 0_,_s:.; l-..S", (Oligosaccharides) ~.h:ll ~ 04_,..s:_.. 0~ ~-4j~"J.>.. .h,13_) ~ly. 

[7] . 4P _p 3Î ~ 0 fa ~ J 1..1.>.- ~_,k ).k;:)I 4.lJ.i\1 ..:..i4_?:.-l1 

if 3 . ~~1>-~1 _?t5:....J1 if ~ 7- Jl ~ JI ~ 3 : (Disaccharides) ~w .;;.;~~ - 2 -- 1 

Maltose 
jyll-4 

H20 _. 

. jp:>\JI jÎ ~I ~ J j3_,,s:_i1J ' jyll\.1 : _?t5:...J1 o..l;, 4.bÎ 

Glucose + Glucose 
j~ }:>:- j~ }:>:-

3 



Saccharose H20 ... Glucose + Fructose 
jJ_,DI j§' _,k. jp _) 

Lactose H20 ... Glucose + Galactose 
jpY\JI j§' }>.- jp'.Jk-

if CY.J r- if _,......5i Jl ~ J' ~ J : (Polysaccharides) }"'l.S:.J1 ~l~..ut:;.o - 3 - 1 

. ~\ J j):WI J ~~\ J ,.UI _?tS:....J1 o~ ~Î if J ~)l>~I _?tS:....J1 

: ~\)~y.fa\ ~i - 2 

: L.SÎ tJ ..:..i\.J~ y._}01 ~Î ~ 

. ~\ ~\ ~~ ~ jY\JI ~lkJJ it,,, .J..L,a.,o -

• ~\ ~\ ..:,.il;~ ~ ~ jY\JI 0 y._}01 ..:..il.J.i.I .J..L,a.,o -

. [ 6] ..:..iLl°.J)\ >-~ tJ j>-X W' l:.)\.::LI .J...l>. ~ _; tJ j>X -

: ~~~\ ""'' ,a:-o\j '' ;aa. - 3 
Jl ;ijW,)'1.; ë.i;...WI ..:..il;._,DI J 4=f\..;!\\ ' ~)l>-~\ ul;._,DI if L..,L,.,Î 0 fe 4=fl.ii.ll ..:..il;._,DI ~ 

~ 0~ )1' ~ ë.i;...WI ..:..il;._,DI ~Î if ~~'.)\;l.,.\ J ,.UI ~ J, )-Ut:)\~\ ..:.il;.~\ 

. D-Glucose ~ J w 4j _,s:i.1 .rPw1 ~ l?"-)~I ftt:ll ~1_,, 

~ f)~I \~ i~ ~' 4.l..JJI )..W\ ~ly. j_,,J.1 j)~~I ~ ~\ ,.GÎ ~\ ij Î-4 J_r.:11 \~ 

)-Ut:)\~ ..:..il:._,DI J j§' }J:-1 J jy)\J.1 ~ Jl:ll.; ~ J, ~~'.)\;l.,.I J ,.L:..J.l ~.i;j~ .h,IJ.J ô~ 

. ( Oligosaccharides) 

~ ,.l-~I J <..!"4?.I ô.Jl.,.W , J!l-1 .b J.rJI ..:.,lli JI ~..\JI ,.t.-~I tJ ..:.il:.~ ~ )\ ~I !.?fi J 

..!.li:l J!l-1 ~\.UJI ~ (.,?.i.11~I1.,f-pl L _,JI Jl ;ij1_4,)'I.; , ..:..il:.~1 ~Lys~\ ..:..ilc_;---.;~1.; 

. ..:..ilc_j~I 

41..,,1_,, jy)LJI Cs>" ..:..il:_~..UI ~ J' ..:..il:_~..UI Cs>" ,.L..;;.J1 u"'~?.1 jY~Î A QI.;:; 

. (~-amylase) ,(a- amylase) 

~IJ_,JI r bi u~,_j-----ÏÎ, (1 ____. 4) .h;IJ)I ~ (.,?.l.11 j~~\ ~_yJ.1 ô) .. .,a,J\ tJ ...l>.-y. J 

;ijl.p~t; ...l>.y. J, t~' 0Lc_j~ Ji'( Amylo 1- 6 Glucosidase)-! J _r; (1 ~ 6) 

Jl jp)\JI ~ ($.i.ll Lactase jl..:S'Y\JI f jÎ J Disaccharidase _J\ u~_j~I if Ô_;----" j ..:,Lb Jl 

~ J jpl.) J j§' _,k. Jl jJ_,D1 (saccharase) j1_,.s::_J1 f jÎ ~ 4. ' jy...-5.~ J j_,_5 _,k. 

J)\.>. ~ ~)l>Î ul;.~ Jl ~..U\ ,.l-~I tJ ..:..il;._,DI J~ IW J ' j~ _,k. ~?- Jl j~\J.1 

. i..UI Jl ~..\JI ,.l-~I 01.J...l>. 
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jpl_;JIJ jp~I J_,.? 0~ , ~ -?.WI --4_;}1 J.!_)., i:./' ~...UI .. ~~I J 4..,a:..J.1 ... ::..t,~I j>x 

~ ~1 t l;.k.p1 J 4,~b-~1 ,.::.Jt,~1 if ~1 j§ p.-1J r...U1 Jl J>1...U1 j§ _p..1 ~J j§ A Jl 

~I_)-~ 4..' .r" 0l5:.. ' .. ~~IJ ~~I Jl r...UI J.!_}., i:f' j§ _#.-1 if <JWI ~I ~..l,J , % 17 ~ 

. [ 8] ~ 

o ,.ô iill;; 1 q c JJL..>. if 0Ll,...., _,.JI C: ~ .iL}.' ~...UI .. ~~Il)~ 0Î ~ j§' _#.-1 >-1.$7- ~ 

0Ll,...., ~ - 6 - j§' A Jl Glucokinase jl;.$' ~1 fji ~ly. J~J (Phosphorylation) 

Glucose+ ATP 
j§ A 

. ~...UI .. ~~I .. ~ J:>\.> a..!~ _;J)I if~ t..?..lll 

Glucokinase .., Glucose-6-phosphate + ADP 
jl;.$'~ 0Ll,....,~-6- j§'}>:-

fjÎ ~ly. 4.:it _;~ J ~yt.J.. .iL}.' ~...UI .. ~~I .. ~if uLl....i ~ - 6- j§' _#.-1 ~j>. ~- 0Î ~ J 

Glucose-6-phosphate + ADP 
0Ll....i ~ - 6-j§' A 

. 4,_,,....U1 o ..;J...u1 l) ? j§ A Jl phosphatase j~ _,.J1 

Phosphatase .., Glucose + ATP 
j~~ j§}>:-

j§' A Jl jl;.$' §' _#-1 f jl ~ly. ~_r=.Î 0/ J~ J ' t..?~I -?.WI --4_;}1 Jl )-1 j~ _#-1 ~ { 

. [ 6] i...UI J j§' _#-1 J..1,,t..A .fa- o ~ ~ fe t..?..lll u Ll....i ~ -6-

j_,_5 fo1 ~ H y.~ -4 
: j_,s"' _#.-1 ~~ - 1- 4 

pi- ~1_,11 j>x J ' j§' A Jl Pyruvate ~ J_r-.)1 ~ J_,.? .fa-~1 01~1 _;L. ~ 

~ _,,. y-lb LS Oxaloacetate J dihydroxyacetone J pyruvate .L_.;,ç, _;Lli ;;.;1..;~ y.}:J1 

.(l)~IJ 

. JJ_,-µ,.1 J ;; _._A~\ ~l..r~I' Lactate : c../' ~L..i~I J j§' _µ 4,~I pi- ul...U}.1 01 

o.rJ l; ~1 01~1 ~ .:JJ.i5' ..:.....i? LS ~1 c../' ~1 01~1 ~ ~)1 0L...5:11 01 

[9] . ~I ~ ~ 1_)2.; ~Il) üb:J.1 dt if 1/10 c../' ~ üb:J.1 j§' _#.-1 w--~ ~I 

: ~\j J~I ~ 4J4 \~\~\ j_,s"' _#.-1 ~ -1-1-4 

u~l}LSJ~I ~> i:./' pyruvate UtjJ_r-.)1 w-4 phosphoénol pyruvate ~ • 

: ~'11 #Ll:ll ~ oxaloacétate 
(1) pyruvate+C02+ATP+H20 pyruvate .., oxaloacétate+ADP+Pi+2W 

carboxylase 

(2) oxaloacétate+GTP phosphoénol pvruvat._ phosphoénol pyruvate+ GDP+ADP+Pi+2lt 
carboxykinase 

5 



GluÎse 

Glucose-6- phosphate 

îl 
Fructose-6-phosphate 

î 
Fructose-1-6-bisphosphate 

.---~~~~~~~~~~~~~. 

Glyceraldehyde-3-phosphate 11111 IJlli Dihydroxy acetone phosphate 

,,3-diphosphoglycerate ~lycerol 
ti 

3-phosphoglycerate 

îl 
2- phosphoglycerate 

u 
phosphoenol pyruvate 

î 
ox~acetate -11111--- ~ ';1 J:>lr '11 J-; 

plvate <1 .,_. ';1 Jo"- ';1 _,.,., 

t 
lactate 

[10). j:-JI ~l~I J\.-4 : ( 1) ~ 

b 



: ~ w #Ldl t~ J~) 
pyruvate+GTP+ATP+H20 ~ phosphoénol pyruvate +GDP+ADP +P i+2H+ 

~~ ..:..fü 3 Fructose 1, 6 -biphosphate if Fructose 6-phosphate ~ • 

~ w Fructosel,6 -biphosphatase fJL ..:..LJ) ~ _, -:.iLl...i _,.J1 _r...i~ JLl.I 

Fructosel,6-biphosphate+H20 fructosel ,6- .,Fructose 6-phosphate + Pi 
bisphpsphatase 

o~ ~Li; .j -:.iLl...i _; - 6 j§' ~ dLll ~I ~ j§' _,l---J,-1 ~ e 

: glucose 6- phosphatase 

glucose 6-phosphate + H20 glucose 6-phosphatase., glucose + Pi 

.:.r-Î 9j~3.éJ1 ~I tlJ Jl J3j~I if~ r::dJJ. jil; -:.iLl...i_;-6 j§' _#-1 j.A; ~ J 

. J3j~I Jl Pi J j§' _#-1 ~ _J )~ ..:..lJ) ~ 'glucose 6- phosphatase fJl ~ly. \;Lo j1s; 

~ ~- )/ ~~~I o..U J~ 1..U -:.i~\ .j )/ J tll .j .1>.-y.. )/glucose 6-phosphatase fj--Ï~I Jl 

. [ 9] j§' _#-1 

41)~ y.~.]}- )~l...,a.o ~ jfi" fol ~ -2-1-4 

J , -:.il_)~ y._}01 1~ c..>_;>Î .J)l,a.. if j§' _#-1 ~ ..L$j1 .j ~ ~I J-.JWI J iWI -:.i)l~ .j 

~ ~ ..L$j1 4J\::L ~_,Lli ~L.;;.;J\ .f:'-'.. ~-UI j§' _#-~ ~ J ~ _,~1 ~ Î-4 )J.5- .JLo J'.:>\>. if ..:..lJ) 

( Glycolysis )j§' _#-1 J1é- .JL... ~ ..:..lJ) JÎ > 'J JÎ ~ 3 ' ~1 4'.:>\>. ~ Jl ~ J ' i.LJI Jl 

ë"' J.. J . -:.i)\>:.Ldl ~ .j l5' pl Jl J , J~ J-.JWI ~ ~ _,~1 ~ ~ J jJS _#-~ Î-4 ~j_j\ 

ë"'J.. ~~ J , l...+-o Y-:.., 3-1>- J>- o~I ~-~ i..UI J ~WI -:.il.JL... J>b:-1 o.JJrP Jl )l_,Î ..:..lJ) ~ 

.(3)~ ~~pi- ( p:>-~I J ûWI J J_,~I) j§' _#-1 j1é- -:.i)\>:.U; if~~ Jfa ~I 

if ~_,~1~ .1)4 3 . ~1.J~Y..? y.;:, _J)L,a.. if j§' _µ..1 ~ 4_,~1 o)ll\ ~ ~_,~1 J2-4l>-~ _, 

. V pi- J J-_p-JI J ~)/~\ j:,. ~~\__,Pt......~\~ if~~\~~ ~ljl if J ~)\JI~ ë..L.SÎ 

~ Jl J_,;. JÎ ~ .JWI 1..U .j i~ JÎ ~_?W..,.. .JLo -:;)\>:.li; .j ~ }I ü~ )1 if ~~ ~- J 

w. ~\.J~ y._? pi- .J)l,a.. if j§' _#-1 ~ .JL.,. .j ~ }I ü~ )1 ..l>-Î fr't:. ~.U\ ~Î}L..5'_,~1 

~Lli ..L.S _Y.. { -:..iLl...i _; ~ _F: 41 ~ JÎ ~ .JWI \..U Jl j>.J.:. JÎ J ~...UI AAl...ol d' ~Lli J_,~ ~-

·(2)~ [ 6]-:.iLl...i _; J~Î ~J.J~ JG Jl 

~ 



lactic acid .., pyruvic acid 
OXYDATION /~ 

o~~tive ./ ADP . ATP 
dearnmatiov 

amino acids .., oxaloacitic acid 

glycerol 

GDP ~GTP 
phosphoenol pyruvic acid 

2-phosphoglvceric acid 

3-phpsphoglyric acid 

ATP~ ADP 
1,3-diphosphoglyceric acid 

n 
dihydroxy acelone phosphate iil llli glyceraldhyde-3-phosphate 

dolase 
" . fructose 1,6 - d1phosphate 

~ctose diphosphatase 

fructos11:6-p~osphate 

... 

~isomrrase 
clucose-6-phosphate 1111> glucose-1-phosphate 

l glucose6- phosphatase l phosphmylase 
glucose glycogen 

(6}. 'J.;JIJ~ y._? y:!- J~~ i:.r° jfi' _#.-1 # ( 2) µ1 
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: j§ _#-1 ë..L...S'Î - 2- 4 

~~ d.,o jJ\11 4jlkJ\ J1k;.; J ~Lo J 0 y.}:11 ~ _,Î <)G" J.1..L..S'~ üb:J.1 \-:.Y'G-1 J.1 _)-1 j§' fl.-1 ~~ 

:~l~I 

C6H1206 + 602 6C02 +6H20 + 673 Kcal ... ,.... 

~ / ~ j§' fl.-1 ~?:- o..L..S'~I oh ~ J 

: j§_#-1~-j-2-4 

\-:.J'G-1 t_ljÎ ~ lj'Yu_~ ~ <.;~ ~Î .;_,J\;:.Ll; i:/' o.J~ ~ J -~~\ :;,Y.J 1-'4 ~ 41>. )1 oh~ 

~_,_Hl~ if ~7 J.1 j§' fl.-1 ~1.$7 ~ ;y._JI oh JJ\.>. J . 0WI J 01_r-ll _, 0Li)'I ~ 

j§' fl.-1 J1.? .;_,y\;:.Ll; ~ JI 4l:ll 4.bWI ~ w-- ' ATP if U~_j>. 8 J~ J 

Glucose (6c) ~ 2 pyruvic acid (3c) 

2ADP 2ATP 

oh if ~Lli ~J~l ,p- if o:;,U.::.....~I if~~ l.i.I, ~t5:.JI ~ ülkJI oh~:;,~~\~\~"))_, 

o_)y 0.ii ~ 1.$.)...li§ pl J>-b _, ~~1 :;,y.y. .!.fü ~ _, ._,5i 4jlk et;;)'~_,~_, w.-.i1 

0 y.fa! ~Î JG J.1 j§' _,.6JJ 4.Lol5:.J\ o..L..S'YJ ~~ 41> / j§' _#-1 jk;J ~ ~I .JL.ll ~ UJ . ~_? 

-~_? o.JJ:;, JJI.>. if .!.fü J 4jlkJ\ ~ J~ ~UI J 

~..UÎ ~I o..L...S'Î j>-Ll; J Jfa JI NAD+ ul~~ _,,;, _}.f ~ j§' fl.-1 J1.? }--4 )~\ ~1q· ·-:. 

NADH o..L..S'Î ():;,~1 ~ _)Lli .;_,y\;:.Ll; )~\ 0~ o:;, _,~ 9;LI ~ NAD+ ~ 0Î ~ J . .;_,li..__..,_,; 

4j\.kJI r:.r-_;i-- J 1.$.J...li §pl ~ NADH_I\ o..L..S'Î ~ ~~\ _) .f ~ a;1_yi,1 ....J _,_}JI ~ . NAD+ J.l 

if 0~7 i.!:..>~ J..fa J.1 NADH ~7 if ~<.;7 j5' o..L..S'i <.;:;, _ç ~ , ATP ~ ~ ;,;_. jJ\11 

'~)~\ ~ J.1 J~ j§' _#.1 if~<.$.)>. j5:J U~_j>. ~11 ATP _J ~I :;,..WI ~ I~_, ATP _J\ 

. cS ...li < "\ \ , ., 4.JUI WI \.-;..,, 0 ...;,L,. 1 •'"ju ." 1\ , ., 0~ t . A'. 0G1 " _) y ~ I..:? " • •• .J . , _) ·~ I..:? " ~ 

~ J J.' o--4.l..:J\ ~I J...JWI 4JL> ~ w-- u~I \-:._)...li§ .fe:-4 ~ ~~I :;, y) ~ ~ ~ 

J.1 NADH o..L...S'Î ~ ~J\11 ~ J.1 Jfl ~J~I ~ 0~ ~1_,.J.-11..UI \-:.')\::.:.if <.;.J.J.:J§ pl~ 

. ~1_,.J.-1 1 ..u11-:.JI.>. _, 0~1 ~_)_,=il ( LDH) j~J.J~:;, ~~ fJl o...LYL.....c . ..:.LJ~ ~J .NAD+ 

4Jl:J-\ oh ~ ATP _Il u~j>. :;,~ ~ ' ~J\11 ~ y. 4;1_y.)UI .._j J)ill ~ J4JI ~U\ 0 ~ \i._S'.J, J 

. )~~1 if j§' _#.1 J1.? 0J\;:.Ll; ~- <.;.i.11 NAD+~ .f ~ ~i j>-Ll:ll 1.il 0i ~1_,_, 8 if~~2 ~ 

9 



Glucose 

.. 
~ Glucose-1-phosphate~ 

Liver glycogen 1 muscle glycogen 

----ATP 
Glucokinase ADP 

:::1phosphaœ 

Fructose-6-phosphate 

_. ATP 

Kinase ADP 

Fructose-1,6-diphosphate 

Fructose aldolase î 
~ 

Dihydroxy acetone phosphate • G~~!" ~phosphate 

Triose isomirase NADH~ _ + 
L3-DiphosphQglyceric acid 
ADP 
ATP 

~Phospho1ceric a• 

2-phosphoglyceric acid 

t 
phosphoenol pyruvic acid 

ADP~ ATP 
. Lactic dehydrogenase 

pyruvic acid ~ctic acid 

( 6]. ( glycolyse) jfi' fo.-1 ~ Jl-o - 3-~I NADH NAD+ 

10 



0 ë.LSÎ OH 
Il ~ I + 

CH3-C-COOH + NADH 11111 CH3-CH-COOH +NAD 

.!.Y J~\ ~ t \.>. .J1 ~Y\11 ~ 

~}\ ~\ J , _;>-Ï ~U; ~i ~ j>x JÎ ~Ldl 1..~ if ~Lli ~Y\11 ~ 0~_),. ~- ~ J 

JÎ ~- ~i LS , .!.Y J~I ~ J1 .!l~ ~~ .LS _ç ~ .i$J1 J1 i..UI 41..,,\y. ~ JÎ y. ~ ~ 

_) fe J ~I J-.JWI J; _,::; JÎ .h; dh J , .!.Y J~I ~ J1 u~I ~ ~ ~..i.11 ~Y\11 ~ .L..-S ~ 

[ 6]. 9l5" u~ ~~I 

: ~y--5 0 JJ~ - 2-2-4 

~ 4J J ,~I 4'Y->-~ 4.J...lj §'fr ~ .::_;.,;.j_ o .JJ::> -./' J . ~~I ::>y:-J i ;4 b. )1 o..U. ~ 

. ATP if ~_r 15 .J~ J ,.U.1 J J y._}01 ~i y~ J1 .!.Y J~I ~ 

ATP ~_r 30=15 x 2 ~ ~~ .!.YJ~I ~if ~_r J~ j§' _#-1 if ~_r JS' JlS" U J 

: i;>~lS" ,__r:!._?' o.JJ..U .)4-JI ~Ldl ~l:S' ~- J 

CH3 CO COOH + 5/2 0 2 + 15 ADP + 15 Pi .... 3C02 + 2H20 + 15ATP .... 

J1 NAD+ u~_r:- 4-~ J_;:;? J C02 Jy.}01 ~Î y~ 4 Js:- Jy.}01 if J\;.J) .J.iij O.JJ..UI o.i_p, ~ J 

<.f~ -:.r.-j_,ïly:- y. ~1.1J1 Jt>- 0Ll.....i ~ ~ ..r° if .. ~_r J faJ , F ADH2 J1 F AD .. ~_r J NADH 
.GDP if 1,.~ GTP 0Ll.....i _,A.11 

> > > <l > 
4,; ;::>J-1 ~\.kJI .J~ ,y..U\ uPLr ~I J ~ ~I uPLr ~\ J ul.J...yi Y..r"'\ o.l....SI ~ ,__r:i._? o .JJ::> J)I.;.:. if J 

o _}.--JI ..::;'.)\yU; ~ ~~ ..L..S y ~I F ADH2 J NADH 4=fWI ul~ ~I ~ .1..Ai J u~_),.1 o.i_p, ~ 

JÎ )l. ( <.r:1-.? O_Jj::>) 4=fl_,_J.1 b. )1 ~ ~\.kJI if pS"~I ,._),.1---~J1..U. 'ATP ~ / J-~ ~.LSÎ.:ll 

[6]. J_y J5:l ~_)}lS" p673 ~ ~ cH2Ü) ,.UI J cC02) Jy.}01 ~i y~ J1 j§' _#-1 .L.St-

11 



3ATP 

Pyruvic Acid 

NAD 

3ATP 

NADH 

Lactic 
..... ..... 

Dehydrogenase 

Coeenzyme A 
Pyruvic Oxidase 

Acetyl Co A 

C02 + 

NAD~~ 
Oxaloacetic Acid 

NAD 

Malic Acid Dehydrogenase ~ 
Citric Acid 

Lactic Acid 

\ 

Aconitase 

Cis-Aconitic Acid 

~um=se 
Fumaric Acid 

FADH 

2ATP __) 
Dehydrogenase \ Af~~. 

FAD 

Succinic Acid 

Thiokinase 

Succinyl CoA C02 

NADP 

Isocitric Acid 

Isocitric 
Dehydrogenase 

Oxalosuccinic Acid 

NADH ~boxvlase .. A 
3A TP a - Ketoglutaric Acid ,_.- ~ 

Isocitic 
Dehydrogenase 

NAD 
C02 

[6] ~_;S' H 1,.: (4) ~I 
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4-ilkJI ~ J 
1.:...-

: ~l.ii...i}j?,1 j'-4-3-2-4 

~lll J 0y._}:.ll ~Î yG' ~ o')\..à,JI ~Î ~ ~ j§' _#.-1 0Î ~ ~ ~ 

~i ol_}-...,. ,y 0!-4~ J-.JL.... ~ ~ olc_jl o~ ft'4 .:JJ:, ~ J . ATP ~ J->-~ ~ j)\JI 

~I 0}.' ~JJI ~ ..... }JI J ~I J ~1_,..J-1 iJJI 4)1.;.:. ~ \..AÎ . (.)"'"':!.__? o.JJ~ J j§' _#.-1 ~ L.;> ol.J...\.:.-J y.}:JI 

~ ./' ~ J~ .JL.ll 1.U Jl ~I ~J , oLl....i jjpl .JL..... J-.J§' .i\.I J-.JL.ll Jl 4,;\1~~ . ~ .... - _'. 

rY ü~j>. 6 0Î ~.)Lli 1.U j)I.;.:. rY J ~~\ ~I ü~ ~ ~ 41 4>.\..J.._\ j~ ~..UI NADPH 

J__,.? ~~ { oLl....i j jpl ,y 0~7 6 J ' 0 y.}:JI ~Î yG' ,y 0~76 ~ .1 .... St;- oLl....i j j~I 

-4..l>.- ~~j>. 4-.J.I u~_):-1 o.U Jl ~ .:Jj:, -Ut; J' oLl....i jj~I ,y ü~_)>." 5 Jl 4:...JI o~_):-1 oj___p, 

. jp _;>-Î .JL.... ~ oLl....i j j~\ ,y 

~ .JLll 1.U 0Î ~l ..b-IJ j§' _,k- ~~_):- 4.L.tS:.\1 o.i....S'~I y. .JLll l.il Jl+JI e>Lll 0Î ,y r-" )1 ~ J 

Jl NAD p+ J._,.? y. .J Lli 1.U JJ\:>. ,y o~..ull 4)\.::.:. ~ 6~ Lo ~' ~I ~ L!\.kll \.J..L_...a.4 

0y.}:jl ~\..._:,LI 04__,s:_..J1 ~ .i.:;,b.....ly. J~\ ~- ~..UI ~~\.)Lli_,,, .)Lli 1.U 0Î w-. NADPH 

J.ç-J~ 4..,.,\..A 4>.l>- ..l>.-y ~ ~.ull ~..WI J ~I ~ lbl:;.j _;S'Î oLl....i j jpl .JL..... ~ J . ( oljp. ) 

[6] . ~JJ1 J:'lr~I ~ ~ NADPH 
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j~ ).>.-

l 
G 1 ucose-6- phosphate 

ul.Q...., ~-6-j~ ).>.-

5 Hexose phosphate 

ul.Q...., ~ j_,_sJ.1 if u~_?- 5 

Pi~ 

6 Pentose phosphate_ 

ul.Q...., ~ jpl if u~j>.- 6 

[6]. ~\À..IJ jpl )1.-o: ( 5) ~ 

.{4 

6 Hexose phosphate 

ul.Q...., ~ j~I 0'" u~_?- 6 

12 NADP+ 

12 NAD PH+ 12H+ 

6C02 



r..u1 ~ µ1 ~ y1)=..P1 - II 

: Hypoglycémie r..U1 ~ }:.-11 ~ J'~I -1 
4.fa ~ ~l.J._\ o..i.__p. J ' 4-ilkJI ~ ~\ j_,s" _,Ll.,.I o.)ll. ~\ 4')6:. J -.:.i".>l,a.,J\ 9 ~ yl~I Y' 

.) ~ ~\ p!l.WI 0 _,J _,4 Ji ' L. J.) ~~\JI 0) J4 .:r-..UI , r.,? _,s:...J1 ~1..ùl; ~i ~L..all U"'~ \11 J.>

[11] ·i..Ù\ 

: r..UI ~ j:-ll ~ J='~I y~Î -1 -1 

: 9L:dl -.:.i'}LJ...\ iJ i..ùl .) ~\ ~ iJ ~Li.il .!J~ 0~ J_,ij 

. ~\ 0LJ~\ ~ J/t 0.60 if J'i i..ùl .) _,s:...J1 ~ G.i\S' l~l * 
. (grande enfant) ~1 Jik.JI ~ J/t 0.40 if J'i i..ù1 iJ _,s:...J1 ~ G.i\S' bl * 

.~\ ~ J/t 0.30 if J'i i..ùl iJ _,s:...J1 ~ G.i\S' 1~1 * 
~\.>. _,s:...J1 ~ .) pl ~Li.i)U L_.p /' 0 ~ 0 i ~- ~Y- ~ ~\11 ~ i ~ r.,?..U\ _,s:...J1 J:2.i.J" 01 

: 4=)L:dl -.:.i'}LJ...I .) 

·iWI -1 

. ~ pill <)..WI ..bWI - 2 

. i..ù1 ~ t U;.J':J o.)L.al1 ~J.)\11 ~ -3 

. ~\ j~I ~ ~\ -.;,.il:k:j\ J 4:i y_).\ ~\/'\JI ~ -4 

:i..ùl iJ _,s:...J1 ~ ~Li.il ~1.JJ <..>_r=.i y~i .!JW. 0i W

.~ ~1)1 ~~\Il~ yl-:>- iJ tb.:. -

. J-p$' ..bL.::.; J ~? J~ j _>. Ji y4>- iJ ~ ~\11 ~ -

(12 ]. 4=fl..WI u~l)I ~ L. ..u;.~\ -

: r..UI ~ j:-ll ~ J='~I J:'lfÎ -2-1 

~ ~ .)~ Wti- i~ ~ J _,;.:. '1 ~ if t.-..1J ~~ i..ù1 ~ _,s:...J1 ~ ~Li.i1 ~1/'i .:r-~ 

t~I J u~'")\JI J d~.J'}I J ù• ,;,l\S' <..>_,>-Î ~l_,...-s;-i ..L->.ly:ï ...i.; J, J..J:- JjtS ~ h-1)1 i..u;. J ~\ 

~1 ~ t ~ yl__.,al1 ~ w- [11 ] ~1J..u;. yL.ai1 ~ .i.; J . ...:..-:....GL1 ~ J Al 0Wt.;.j J t1-W2.11 J 

[12 ]. ~ J ~-.:.il;\~\ J 

: r..UI ~ j:-ll ~ J='~I ~~\...a.o-3-1 

: ~~ -.:.i~L,;,... ~~ .J~ C: yl~'}I J 0~l; ~~\ ~~\ 

( le trismus) "~; " --! '../'~ L. y. J '-:? _,wJ W4 J.Lll ..:J.iJ1 c b:. y:-1 -

J:..? ,y-~\ ~L. if ëp$' ~ 01...w J.>- Jx ~\ -.:.iL.JWI .J~ 0_,..1; J_rlj ë.J)S' -.:.iljl)I -

. J_;JI \.,i,,, 
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[12] .(Babinski)~~ t WI Jl ..l;_j J ~1 ji+J:.1 ~ ~L>- 0L.:U -

: r..u1 ~ µ1 ~ ~~1 r.~-4 -1 
o) .JJi .J...._;-i cj j§' }.>.- Ll.>- yl.,all ~lb:.~ , Î..UI cj ~\ ~ J'~I o..Ll:i 4.ll> cj , ~I Î ~ 

~ J i..UI cJ ~\ J'~I ~ r:.;>' ~ f if J '~ J J:• - ! ~ (:!.r' ft°\s .J 0 ~ lh J ' .i.ç.\.J) 

[11 ].~~\oh ~li;~ ~Lli J__,hj4 

if e:_kill ~ JJ~ 0i ' Î..U\ cj ~\ ~ J'~I _)z.;4 .J..L; .)1 0LoJ\,J4 U"L>-~I ~ ~_,.JJ fa w 

Ji· li~ - \\ Jl ~_,--\.~ Jr--P _,.u l..LJ. J ,~_;;, J ~u.1 if U"ts" J..,a.i cj Ji~\ cj ~J~ -!.lb J ~\ 

..:...ïlS' 1)1 ~L> J _ <i! y i..LJ\ cj __,s::._....J1 ~ c!.J ,}>- -1.ç.~ 0_y f y. J 
11

0î""IS' fa 1 
Ll.>-~i 

[11 ].~J y~l .lii; ~_,JI 

: rJ.11 ~ ~~I 0-° ~lj _,Il -5-1 

.t_p, _?::,~JI J, Î..UI cj ~I ~ J'~I Jl r..f.)J' JI y~~\ J5' r..f.)Lî.J ~Ji~ -

'~ ~ -1.ç.W\ o..Lo J, '->~\~if~ 4=f\.lÇ. 01..y,.J -:..>~ .1_.P-:,.. 0i ~)1 ,}>-~ 

.ul..y,. }I ~ ~I JS'~I ~ ..A)I .i:>-4 w 

[12 ]. ~\ ~/' ,}>-~ ft'\s \.J, JI 4~1 u4J.rJ.1 r..f.)Li; -

· i..UI cJ ~\ W ~\ 4:.J)~I if .J..Ll\ J ,~\..A/' ~ ~ _,.-j~\ ~fi~\ -

~\ if ~ Wb ~ ~ 0i ~ Î..UI cj ~I ~ J:'~\ 04_,J W, f-4 yl.,al\ 015' \)1 -

• 4.. .11., - " 11 ~ lJ, b . .r . .) .Y-"' J -

:1.$ _µ, ~1..u1-2 

,}>- ~I 0 .J..L...i,o i-1.ç. rY' .!Jj) ~ J i..LJI J __,s::._....JI W if Y' t_ l__Q;) r:.;>' 0 )-~ Y'° ~\ J:' /' 

u~.134 ~l:LI o..i..al\ i...ul.1 ~ cj ~jLl 41_;--k..PI ' . . ! Lo lh J ' ~ L-5"' ul.J~ y.__,s:JI Î..)._Jt, 

. ( les protides) ul.i; J _r-l\ J ( les lipides) 

yl..al10L.__j~1 ~ t...i J/t_ 1.10 J J/t_ 0.70 ~Lo c}_r;, r..?)w10L.;~1 ~ r..u1 c:; ~1 ~ 01 

[12 ] . .!.U::i J_,..ij ~}' r..f.~1 ~1..u4 

: (Diabète Insulino-dependant) w:.J y-J~I Js- ~1 ~µ1 ç.l..Ul-1-2 

0::J _,....;~I if 1.1>. ~ l)...Li.o U"~_P.1 j.)S , 0~1 (.G.1J ~.J ~ ~ r..f..ill ,y\_,k..p~I lh J 

~\.i_J\ ~Lli fl__r--14,b....,ly. .!Jj;, J [11 ] . .J ~I ~)l:LI y _fa~ '~~ ojl)l r:.;>- o.J>.-1.Y ~Ji 

~ L...o 1h J, [23] 0':11 .lJ.. 4.l*- Ji;~ ~1.i.11 ~u.1~Ll:l11.11. ;;_#1 J-1_,J1 J (Auto-immuns) 

J J, ~_,L..kl\ ~LbJI ,}>-J~ j§' fol if~~ 0y'>..ÜI ÎJJ, Jl ~ j§' fol J~I r:.;>- l.J>.-1.Y ~\ 

1__,k; (Diabétique coma)r..f.~1 0W~ J ~ ;;_pk>- 4.IL> Jl yl..,a.\.4 (:?'_,JI r..?) ~ t.c:) 4.!Ll-1 oh Y,. 

16 



,.l..L..JI if% 20 J.1%15 ~ .h.-_;J\ lh ~J' [11] <(__,o~ ij o_;:$" u~ j§' _#-1 ~ 

[23 ].c;~I 

: (Diabète non insulino-dépendant) ~_,. ... }~1 Js- ~1 .]}- 4$µ1 s-1..ù1-2-2 

:(Diabétique obèse) ~4 y~1ww11J.;s-4$µ1 s-l..ùl-1-2-2 

ij ..bl_))'\; ~l..o)'I 0Î ~1 ' i..L..JI ij ~ ~~I .J_/ J ~ ~ ~ "~ " 4Jl3.-I ~ ajl;L\ oh J 
- -

~..l>:- J r..U1 tJ c; .r-J.. c;..u1 (le glucose )j§' _#-1 W-- ÙY. ~Y"" )1 c;~w1 0 jl~I ..:.lb 01..w J.l c;~ y 0 j}I 

.(les récepteurs) LW-1.r"w1 

t_~ if% 60 ~IJ>" c;}:...JI ,.b if t__,JI lh J!'-. ~14~ ~ ~ ~_,...........;~! J_;;- 7 JI 

. __,s:...J 1 ~ _,,. 

: (Diabète du sujet sans sur poids)4$~Utl1 Wjyl J~ ww11 .J.;s- 4$µ1 s-l~-2-2-2 

oli (fi) "~ "4Jl3.-I J _),if ~I ~~~I i..l>:- J.1 ajl;L\ oh ij __,s:...J1 ~ ij t LlJ.J~I e-_r.. 
. ~l.i.i:. ~ J j) ~ ~b:. , _;>- ':J 1 J ~I ÜY. Q...8; c;..UI t_ LlJ .J ~ 1 

4.-JWI if L>-j ~' ~_;>Î ~ ifJ' ~if lh ~ 0~ ~ J' ;;~Y""Y° 0fa W_,....;~I 0ljl_))'L; 

.r"WI ~~ ~ Jl:ll; J 4')\.:LI ~ ~ ;;~Y"" )1 J .J ~I LW-1 .r"WI J _), if ~ _,....;~I ...l..,;:, 

~ t Ll._j) ~" 0~1 L..;'L-_jl J ,L._A ..b~I ~}y..~l .JJ..U\; i~ 0Î UG if JI LW-1 

. (l'hyperglycémie)" r..U1 tJ ~1 

J!'-J . µ1 ~ _,,. ij ~ ~ ~ ~ 0L.;)'1 ~ ~ _,,. ij 4..pl> ~ c;__,s:...JI ,.1..UI if ~I lh 01 

[12] . c;__,s:...JI ,.I~ ÜY.L,all t_~ if %20 ç.l..ÜI if t__,JI lh 

: ~µ1 s.1..ÛI y~Î -3 

:,_/~.P.1 allJl JÎ ~ -1-3 

yl.a.t 0Î ~- ê.LJJ5" J ,.uJ; ~ l.f ~ JÎ o~ Îl.JJ~ yl.a.t ..û W' ' y4=)\; J'4?.I Yl.a.t ..û 

..û J , ~ ~I ~ ij 4.-L>- I' J,.1 ~I_,....;, , . 1 ,a> JÎ 4,;_~_1_,....;, , . 1 ,a-1 ~ ~ J'4?.I 

[ 1]. ~lb _rJI il.JJ ~I 4JL> ij ~1_).-1 ~_,-k rY° ~~ 

: ~\.;li JoUtll -2-3 

,~ _,....;~I C \.:il r:f° J'4?.I ij ( ~) 11~" 4JI.>. ~y r:f" ~ _,...........;~! ~ ~I ~I uP / ~ 

~Lli j~I uPl_,,.Î ...L>Î y. J , aj _,.QkJI ~ _,,. ij ;;~~ Î~ ~I uP _,,. if ~I lh 0Î 0 y.>WI ~ J 

~1_,.,. .J~ ,.J ~\; ~):- 4J\.;L1 .!.LJ; ~I ~ ~, ~_,....;)IJ ~I 4Jl3.-I ~4-'- i~ c;..UI J '-)1..UI 

[13].4Jl3.-I oh~ .. ~~ ~W' 

.. 
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: ~..WI J'l_,.é~I ~ -3-3 

. ~y ~I ~l) o.1:_~1 ~.lJJ.1 uPl_,./JI ...\.>~ ~L.,.,.~I ~ c,?~I J_r.ll uP ..r4 ~ 0Î .J~Lll if~ 

J_r.ll uP _,!. ~L.,.,.~I ~ ~~ ~ ';J c,?j )1 y4--:J';ll5' t.>? ~I ~.lJJ.1 ./l.r~I ~ ~GÎ Jy.ll ~ ~I .J* L.Î 

i~J ~I .dl>- Jl Jy.ll ~~ ~I JIJj ~ J ,~1 ~ d.AWI ~I )~f..J ~y. J, c,?~I 

[1]. ~ _?:-11 ~y. j 

: 4_•JI j.ol_,.ll -4-J 

uL...JpiJI ~if J ~_,....;f..JI ~ ~I c,?~I ~1..L.J ~~I J.41_,_-.ll ~Î if ~I J.41~1 

t w~ ~ J 4..,.:.L> ü..a.; JLlbf..J1 , . .1'z c,?..UI (oreillons) Jt5J1 uP .r J , (the coxsakie B4) 

o~ j ~w.1 i...ÙI u4.? uP _,..-" j '-:?"' jp---AJI ..l$JI y4--:JI Jl ~LP~~ ' ~I o..L-JI i .JY j ~I J 

[ 4]. 01_,01 

: Jl)yl J.oUtll -5-3 

';Jl' 0)\.fWI ~ ~l)Î ~ ~l...ùl I~ ~Y.-J k.~ ~I uP..r4 ~.i ~ ..\.$Î r.}.JJ J-t_ç. .!lW. 0Î ...l>.J 

Jl ~I uP .r Jli:il tkij ~ J.5' ~ 0Î ..L....>-Î ê-6 - z ';J o..ïÎ LS , d..o _.# pi- JI_; ';J ~).i ~_), 0Î 

~ ';J jÎ ~ ~ c,?..iJI uP ~ ~\.AAWi';JI J ~tiJI _y. ~).i ~Lo 0Î ~W--JI ~ t.>J.. J ,_?:-11 J21..r ~l,Î 

[14) .~Lill t.>? f..)1 J-lyJI ~ l~l, 

: ~\ j.ol_,.ll -6-3 

bl <,?;:._JI JHI uP _,!. ~L..o~ 1.. 4 lftlï 0';J~I ~ ~ ~I 0';Jb')U 0Î ~ ~';J Le 

~ 0Î , i.,,, pi- J J _,;li J Jl.ill.S' , ~I J-lyl! ~- ';J ~l.h.Wi ';JI I~ ~y. J 0 J..Â; J . lJ, ~l.k__::...., ';JI ..L...>. J 

[l). c,?_?:-11 J_,)1 uPÎ·~L.,.,.~I 

:s.~I ~..lill J'l_,.oÎ ~ -7-3 

'é::? §' uP ..r4 , J_#I .b) J (Jl_,b~I ~) ük.JI uP ..r4 c,?~I ~Lill ~I ~L-aJI uPl.rÎ ~ if 

[4]. d.J...ùl ~I 0';JL>

: ~IJo~-8-3 

y~f..)1 if 4jl..W1 Jy.a>- J il,JJI JJG ~ .bl)~I 0Î ~1 ' _?:-11 ./ _r4 J ~I ~ o~ J 4j)~ ...l>. .i 

[15].c,?_?:-11 uP _,!. ~l..p~ 0411 

: ~\ J.o~ -9-3 

[3]. ~I i..ûj ~ ~I uPÎ· ~l.p~I ~ ~b_; ~ 

:~_?:-JI ~l..ÛI i..f'lfÎ -4 

(i.>_,.i\I ~) ,;_;lb _,JI J ~I ~Î ilç. _y. Lo ~ '<$~1 J_,)1 uP _,!. ~L.a.\.I ~A.Y~ uPlf-f..JI 

J, o_}"l..UI .b~I J cJ.Jf..JI J ~I yl_,..k..p';JI J Jl.ill J, J---11 ~ ~ )1 il..L.-jl J' Jl_),f..JI ~.J J 
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Ji .Jy...'JI (::° Jy.:ll "ô_;S J ' 0L.i~\ t iJ 40.-1 J J· b.I\ J , ~I 0jJ ~\..Q.;?\ J t_,.J:-1 J 0l.;JI J , 01.JJ..lll 

[l]. ~cil t_I) ~.J Jy.:ll Jl 4>.-GL~ J'L>)'I 

[11]. tl...l.aJ~ .JPI J' ~\ ~j)I J, uLkt.ill ~Jltll ~\..Q.;?\ J 0!-4..û.ll J J....L.--)1 ~ ~~ ..L_j J 

:4-J>i J ' .i.fl_ï>.-i J ~\ ;~i ~ J ~ c,?}:...JI J_r.JI ~ _r. ~~)'\ ~l_;;.i Loi 

<J Jt5'.::;;- J ~)al\ d tl_,;i.) Y" J ~JI J 40.-~ -4...l.::JI .Jy...'JI 4-J>i: ..ill:-1 ~ ._f'l_.f'~I -1-4 

. Lo _?i 0 fa Jl ($.) J:. jj c,?..ÜI J ' J y.:ll ; Gi C~\ o .J4 c,?..ÜI J y.li <J .) Y" _,l.I _?:-J1 

[1]..i.rl?Î ~ J J-Lo.) J ~ u~w 0fa ~i ill-1 J ~JI c,?j:...JI J_r.JI ~l_;;.i d J 

0J.) ..b_,i-JI J ~~ c,?}:...JI J_r.J~ yL..ail ..L;.y 0L.i~\ yl,aj° jj: wl:....i~I J atl\I ~ ._f'l_.f'~l-2-4 

[1]. ~\1. ~($~Ji;;~ yl,aj° 0i 

(u~~l)~Y'-4 u~j w\j ( o..WI J Î~Ï) c,?J,,.,4 ~ ~ ~ : ~\ j~I ~ ._f'l_.f'~I -3-4 

[1]. (.!lwl) c.?Y'-4 y Ji 

j~I Js- W,l_,..--YÎ c,?~I JHI ~) 0 ~ 0Î .J.)LJ\ d : ~\ j~I ~ ._f'l_.f'~I -4-4 

l;Y.L.ail pi- ..L...;.y ~~,y-~ ~ ~~l ~ J c,?y )\ j-J~ c,?}:...JI J_r.ll ~_,,. y\..a;, jj J , ~\ 

[1]. c,?}:...JI Jy.J~ 

' ( ~\ 4ilkJI 01..W) ~~ c,?}:...JI J_r.J~ ~)\ ~ ..Ü\ y\..a;, jj : 4Lil:::.ll ~.,W\ ~ ._f'l_.f'~I -5-4 

[1] .~\ u~l_,,k.p~ J r--W~ yl,aj° jj c,?j:...JI J_r.J~ ~L..ail oÎ~I LoÎ 

d __,-:-il j yllS' ~\ u~l_,,k.p~I d -4..W~ ($_?:-JI Jy.31 ~_,,. y\..a;, : ~\ ._f'l_.f'~I -6-4 

. ot;.-1 i:.r v""~1 J ~ )1 ~Li; 

~ ~I ~ 0Î fa W" ' c,?}:...JI Jy.J~ yL-a.\.I ..L...;.y ~ ~\_;;.~\ oh~~ 0Î .J~UI d J 

.($_?:-JI J_r.ll ~ _r. lJ, ~)\.ç. °'i <$_,>Î ~I_,,.~ ~\_;;.~ 

...L....1l; Jy.31 0t5:__ J }:...JI do~ ul.J}i .)Y"'J r/ J_r.ll <J _µ1 .)Y"} o.15"_;.l.I ~\~~\ o~ d J 

[1] ·~.J~\ ~ Js- d Ji ;LY_,jl t.J--4 Ji (f'!YL.11 d ;\_,....,, ofa. 

:'-? µ1 ~l..ÛI ~~W:,.o -5 

ua>-~I Js- J ~_,.....lll ~J~\ ~ ~ \~l; Î...ù\ J _µ1 W' t. Li;) }J:.: ~J'°..ÙI ~J~I J')U}-1-5 

W' t. Li;}.~ , ~\ Jl 4:fl.iiJI .)\_,l.I J ~~\ J...i JI J 
11 

~_,......ùl ul~\
11 

--; ~ Lo _y. J ~ ~i 

Lo W' ~ Js- (,?.) J:. lt ~ pi ~ W" ~\ J ul~I oh 01.J..b.- i~ ~_,b ul_r.Qj Î...ù\ J _µ1 

~ JI ~\.i;J\ .)\_,_J.1 ~ i~ .;Jj..i)' , ~_,.)-\ J ~LkJJ ~ j')\JI 4:f\.i.;J\ .)\_,l.I J ~~\ d ~~I ~ 

• \.A ~\ ~~\ Jl ...::;\~\ o..U. 01_)..b.- c)>- JL-:11 <J ~ ~ J u~ J y.-llS' r...ùl 

[3]. ~\ J ~~..W.\ ~J~I r/ _µ1 ~/ <J ~\\.il ~rJ.1 ~_,......ùl ~J~I _;Si~ J 
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o..U ~i J' ~~ u41_}.:z..pl if ($_?:-JI ~1...U4 0y.L.<2il ~_,-li~<)~:~\ yl_,,.b..pl -2-5 

:4)1..:l\ uPl/~I i.j ~ u41_}.:z..p}ll 

~.lAJI i.JY J.1 Jy.ll C: ul:JJ p-11 r_J.?- C$-'Y- J •ul:JJ p-11 if W' r_J_,--:l ~ Jy.ll 4.:>.-J) -

. ( ankle) ~)1 ~ ~ 

lS 4.)5JI 4,b..,,ly. 4>--1.?-1 ~ t ~I J i...UI l) ,,1_,.1.1 ~ ~ ~ .!llA)'I J ~4 i\..ç. dl-..->.l -

uP / J>- ~th ($-'Y- 'ô .r:-? 4.:>.-.J~ i...u1 i.j 'ô,,L\.1 o..U ~ o-'4_j---! 3 ( urea) 4.)_r-11 o-'Lo ~i 3 ~ 

. (uremia) W y.Ji 

($...UI -._iljl ~l..l; ~ Le , .i..#- y. lu:-~\ J.1 i...UI cY...lj _,i,, _y.. ~I uP /if J.J~\ j.>-1)1 l) -

l) '. . \\ 0Î ..:...~~I e:fl:i ~ ~. [3]~ J.Ç ~_,:? ~I ..::..il-L>-)1 J>b ~...UI ..:..il~ ..:.,.~ 

J_p ($..LJI j (Aldose Réductase) j~--4.) jj...Ui fJl J:,L;;.; J.1 e-1.) ul-L>-_,ll o..U Jl~I 

~ i ~ ul..b-)1 o..U. [l 7](Sorbitol) Jfe.Jy-11 r-"1 4# ~ ~L,, 4) yS' o-'Lo J.1 j§' }J:-1 

[3 ). Jy.ll C: ~I (_.Jl> ~1_?-)' ~L,, ,,1_,.. J ~Lo J cJ\.oi J u~ if i...UI i.j o.ill)I ,,1_,.1.1 

J>b k ;,11 o-'~j .J---1b J (glaucoma) Lo§' _#-1 uP) ~1 ~ / uP A : ~1 ~ -3-5 

0i 'lll ' ~1 uP / if 0 _,;~ 'li J r-11' pi- ,y- , 4....i..W1 ~~ y. J ( cataract )cS1}..s:J1 uP) } , ~1 

. ~\.; ~\.;LI ~_,.....UI L-# J~I l) ._jJ;..:... J..b- ~ ~I J:2:.J4 lJ, uP A~\ J ~4 ~\.;L\ j.ÇUI r-11'i 

J.1 j-..a.; 0>" ~I J.1 ~_,.....UI u1µ1 J>b if i...UI y~ Ji~- J ' ~I J.1 ~ J~I o..U uP _fa~ J 

[3 ].Lolë lAl..ili Ji .)~~I 'ô~ ~ J.1 ($-'_Y.. Le' ~I 4-:-l>.j ~ .)~)14 ~ ~~ ~ 

J.-.,WI y~i -.:.il..LJ4 J ' y~~I i.j ~ 0y.~ ~I ~ / ~ :y~~I J~1-4-5 

~I l) ~_?:-JI ul.$' )1 J _?:-JI if u~ i~ ~);> ul~ i...UI l) _?:-JI ~ o-'~j ~ , ~.lAJI J 

.~) J)l;;.:.1 j ~ J.1 ($-'Y- Le ~I J>b 

~) l..L>.- iL..J.1 J(moyoinisitol) J~l.r-4 ~ ~1 if '-'°\_,:. t..f c \.;;;1 _?:-Ji o-'4j ~ ..!..LI..iS"' 

.~I 

yl.aY~I ._jJ; if c_>j>-Î t._1.f~ J:2:_)1 y~ Ji~ i..LJI l) ~I ~ t_ L.i;) )~\ ~ J 

J.1 C$" y. ~ ($...UI _?:-Ji t. u;.) 'li if )1 J .)L,;.,.11 fth.U ~ wb ~ 1 s ,;.,.~ ~ ~ ( neuropathies) 

l._U. 45' _)-1 y~i ~L,.:,µ ' ~I uP / J>- 'ô_,k • \\ ci_,) Cs> ..!..Ü~ .h.i JJ_f.. 'li ($i •Y~~4 r-fb ._jJ; 

'ô.J.lAJI i~ ($i (foot drap) i.lAJI .k ~ J.1 ($-'_Y..~ ..!..Li..iS"' .J~I J ~4 u~I yl,a; r-fl...UI -..illl 

·.Jl~4 W...lj J i.lAJI c!.J J>
[3] . ~.lAJI l) ~I Ji 'ô)_)-1 Ji t ~4 J'L..->. )'1 J>- 'ô.J.lAJI ji;" W.1 y~~I ~L,.:,}! J 

Lo J ~I ~l_r;, ~ ~l> ~I ~) ~I uliç.~\ if ~l_rjl ~ : 0:%1..rJI ~ -5-5 

·~.J..l..dl ~...Ul.5' ~I uLo j~I if .i..#- ~fi 
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"-:-"' _)1 1..U )~ 1 C: J 0 l:__rJJ J>-1..ùl )~I J 0 y...ùl "-:-"' _) ~ ..::..~ i.J!!. l_r;jl , . 1 .,a.; J 

' -y..;;_,. ~t) i..ù~ ~~ ~ .. iJI ~I J! .J)\>. o_;UI i..ù\ ~Ji; Jl:l~ J ~I J 0l:__r;J1 Î..l::. ~~ ..:.il_r.J 

[3]. ol! _,11 J! ~;) _ç J o..i..:J\ J ;)\;) _; .i,; JI ~_;...L.dl ~ .. iJI ..::.. J-1> ~ ~fi l.f 

' [)_}:.\il.dl 4.iJ'l-'P J ~ ~y..ùl o_;J..Ù\ ~ J L;:-o...liJI J U"'L>-~\ ~ ~ : w:_.o..i..a.11 JS'l. . .!..o -6-5 

tï~i J.>.. .i .i.; Ji 0_;~1 ..:.i~~":J1 J ~_r-11 4.iL.,,:,~lS"' LJ:.o...liJI J o~ yu _?:.-Ji t..? _,,.~~A 

[3]. ol,)-1 ..w es>- } c.?.1 ) LJ:.o...liJI ...l.ii; ;)..ü o-4..w o .J-""'2-! 

_.l;.y ..:....li Lo 1p!S" Ji J o;)tJ.-1 ..:.ili.ç.L,a___l\ 0!----1 '-"" :(acido-cétose)J~-J~~1 ~ -7-5 

~\.:J\ t_yjl '-"" ~\ ~..r° Jy. J 4 _P-:J1 ÎL>.-\11 ~Lo \_;)li )· [12] ~ _r-J\1~ (.$)\~ ~...U\ ~\ ~_,,. 

J' ~\ J ~_,:$JI ÎL>.-\fl ;)..1>;. ~..1- ~' (aCido-cétOSe) j~ - J~\f~ ~-4 Lo JÎ .(19) 

(12] . J_r.11 C: c)501 ~_,.k i:f- ;,;,,,.U\ iL>.-\11 o..U ..r..~ i ~ ~...UI J , U. ~\ ;,;,,,. Jw ~ ~ _; 

. c06)r-'.) ~1 J 1..ù1 J _?:.-Ji ~ o;)l:.j J ~ _r-J\11 ~ i:f' A..r.Ll1 ..:.i1ftll1 ~_y 0i ~ J 

: ~ µ1 s.l..ÛI r;_~ -6 

0t5' A WÎ ":Jl ~_r-J\1~ Jkl.I ~ J ~_r-J\f~ ..;l--:11, ~j J)I.:>.~ ~_?:.-JI ,.1..ù1 t..~ t3_,.k ~ 

: 4=f\..i;J\ W-1 t,/> J t..'.:>WI '-7" JJ\fl o_F-1 J 

;) y J ~Î \)}' ( i~\ \lb) W-1 .fa- o~\ cf> ~_?:.-li ,.Lill ~\....,. J5' U"'L..Î 0! : a_;1..l.il1 VI • 

W-1 Jl ~ J. ',_\J..Ù\ J ~)\ t:P J Jl l;,.j-4 ";J 1-4---'' i..L.J\ J ~..$--JI~ J t. Ll;°) 

. y y.. J _r.11 J i..ÙI J _?:.-li ~\..r° t! l:i J , W:>\11 

: .!l4' ~)\ 0jy. liJfa 0~ W-1 Jl j~ ~...U\ ,_\J..ÙI _;l;>I J! 

. cDiabétique obèse) ~1 '-"" ~~ ~...u1 ~1 ~_,,.

cDiabétique sans sur-poids) ~;)w1 Jj)I J) ~1 ~_,,. -

. cDiabétique maigre ) ~1 ~1 J) ~1 ~_,,. -

~ \)}' , ~ W" ,_\J..Ù\ J W-1 t_ ~\ '-7" 4'° o...Lo ~ _? Ï J! ~..!'° if JI~ ,_\J..Ù\ J W-t! J,8~ J 

: _}- Lo J! ~ ê!-4 ,_~\ \~ _?:-JI ~ J j1.:- .!}~ 

. ,_\J..Ù\ ~ c: W-1 .fa- ,.li,~\ Lo! -

. W-1 J ,_ IJ..ÙI '-7" J5' ~ -
[12]. W-1 .fr.}ü) ,_\)..Ù\ .fa- .. li;~\ -

: .;:.J_,....;~~ ~)11$µ1 s-1..Ù\ '(_~ -1-6 

o;)y._,11 Il~ Il 4)1J...1 Jfa ..: .. fü) '4JlJ.-1 o..U J ftt u. J~ ":J ~_r-J\11 }}~ ~\ ~);)\1\ Jl 

y. p>-\11 J ~ _,11 Jll ~ ~ J , JSL.. _,11 j5:, ~ w ) J es>- , L.Lë ~~1 ;,;,,,. J.a.. ~~ /,":J _;;r J 

[12] . ~)\ .fa- W-1 ~) c: ~ _r-J\11 ~ 
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•. 1 - ~1 -· 
l..)):ly-J ~ 

i..) y.t.;.. o.)4.~ j§' _,hl:-1 '-"" o.)\.i:..... '::JI ~ ..., ~ Jp)I i.J.Jt, o.)4. · 

r~I "1 ~ly. l . 
.::...t; îl cr-fa r~I ..f..- i>4j j_,5' fol J# 

~\ \; _,:,> - L . ' ,, ,J. 
Jy.ll 

r ""1 -_ ,, -~ 

...:.ilj _p o.)4.j Jy.J1 c_l__,>-1 o.)4.j 

l J_,,Jl 

i _y...) _,..dl ~--· .,._ ----- .... ~ 

4_)\3..1 J\..;;:!11111 

/ 
<': 1 • 

J-~ o.)~.J 

~'.)'JI~ 

i...ù~ 

4....;:, _,...J-1 o.)4.j 

~ _;) y.\:JI 

o.JJ...ÙI ~ 

~I 

.... .,,.. 

l 
r--hl Jlb:-

__ _,...,. 4_)\3..1 Jlb:-

~_,......ùl 0 .JJ...Ù\ ~ 

o_rJ~ 

J~.).)~\ 

u _,li J ~~)'\ 

o.JJ...ÙI ~ 

~L ~ ...ùl : . _ _,... 

l 
Jy.ll u"~\ 1 ...w 

i.r-"""t;y.ll 

[16]. w:J_,_;~I ~ rY' ~Lli ...:.i1_;t:J1 ~y.. .h,b!: (6) ~ 
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: ~ _,_;~1 t_lyÎ -1-1-6 

J.>- 1.,fop; ":11.,foÎ, ~ ~_,-ji ~ J (soluble insulin) JUI ~_,-j~I ~: Jy..J.1 (!r ~_,-ji * 

J <W.> ..L. ~L., ~ J ly- ~ t _,JI 1..U. J _,.u.. Î--4 J , .J _,.u.. o..Lo d .-4_rl ..;.li)\ J ~ JpJl5' ~l.Pl ~1_,.. 

o.il <W.> ~1~ ..L. .J _,.u.. ~ J Q~L.i o'.>t J.1 ~L.i Jly- ~ .GI>.-.J~ J.>-i J.1 J _,u.1.1 1..u. ~ J , ...\1l.:.I 

. Q~L., 4.:.....i 

J_,__.• 11 ~~ ~_,...........;~1 J (lsophane insulin) c.r.:-JJ_j--!.'i' J Q • 1: Jy..J.1 ~~ ~_,-ji * 

' ...llJ.:.1 J ~ ..L. Q~L., o'.>t J.1 ~L., Jly- ~ l#' .,JI .:r.-..U. J_,_ù.- Î--4 J ' (lente insulin) 

J5' J_,.u.. ~ J , ~I ~ ~L., ?- 4.:.....i Jl Q~L., ~ Jly- ~ o_.Jli W Jl \ <>+· J5' J~ ~ J 

. ~I ~ ~L., 24 Jly-~ 

":11 JUI ~_,-j)U ~~ ~ J cSemilente insulin) ~~ ~ ~ ~_,-j~I d _r:-ï t_,.._; .!JW. J * 

. ~fU1 u:l _,-j ~ 1 J _,.u.. o...v J ~ .J _,.u.. o...v 0i 

~ _,-jÎ ..!.l.i j Ù!-'°1; J..r. J c Ultralente insulin) " ~1_)~1 " r:..r--4 .:r.-..:->-ï lP.:Y _y ..L->.-y.. .:..U..L.S J * 

. ~L., 36 Jly- o..Jlï o..Lo ~ J ~WJ ~~ ~ J5' J_,.u.. J cprotamine-zinc insulin) 

li~Î J _).~~l5' üb:J.1 Ql.i\_,.)-1 U"4~ d tl.f>~I o.i.__a, ~ û:l_,...........;~I J.>- J~I ()~Lç. ~ J 

. [3] _;tjl.3-1 

: ~ _,_;~1 ,:fa- Jloî -2-1-6 

0~ J l.1>.- t4' ...\1l.:.I J ~y:-_,il ~\ 0~ .:r.-Î ~\if op:S' JLAÎ ~ û:l_,-j~\ ~ ~-

: .!.LI~ 

J (region periombilicale) o_,.-J1 ~-~1 ,(la cuisse) ~1 ~,(le bras) t1.J..u1 ~ 

. c.>_r:-Î JLAÎ 

r.ri J o~ esJI Qlpit:ll 1.,fo~W .!.LI~ J , ~ u:l _,-j~I ~ ~)1 JJÎ 1.,fo..ÜI 0tS:.\.1 ~ i..ÀY ~~I d 

dJ, ~1 Jkl.-4 If <.>_r:-î J.1 ~If ~1p ~P. ~_,...........;~1 ~ ~ J~":11 ~ r...ù1 ~ _µ1 ~ 

[12] .. )1 1 -~ 1Î - Il ::.J.1 ".·~ I< . ~j_I _btij · - . ~I d1!- ~'...?~~<-:?iY..u~ ~~ 

: ~ _,_..,}~ \.i '-$) IJ.:l 1 J.;,s, ~ 'J.-1 ..:,, 1_.r.JW1 - 3-1-6 

_pk3.-I J'~":ll ~ û:l_,-j~~ ~Jl.lj ~GÎ ~I ~/ ~ ~ 0Î ~\if ~I JS'L.::.11 ~Î if 

~_ri~ ~ Jlk.i LA ~ J ~ ~ J...b- ~ _;k;LI J.1 p-::...s ~l> A..o'j.,s:. J'~":ll 1.LJ, J ' ~I ~ ~ 

: J'lfî o..ÀY J. ~ .;lY yll 1..u. (le malaise) 

·il.JI ~Id tY-1 U"L>-'il -

.Jill -
. ~1 J.>- JW'il -
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(+) 

(-) 

~ 

+ 

_ \ : - ~ 1 1\ '...? .J.r-r--=--

(+) (-) 

u~}'.:-11 é..:>- if ~ 4<"- }'.:-JI ~1..1.; yl.a,,. ~./ 

d..:........J ~ y La,,. pS:- J 

e-li CjWI J ~~'JI J 4-J-I 

~\ : 1\ - (-) 
~+~ 

(+) 

-~~ ~l...,al\ ff ~ ~ _,....;~~ ~ )1 ff i.?.?-JI >.1..UI r_').$. °J4 ~y..~ : (8) ~) µ1 

: 4..J ii- 1\ r_~I Jl.èÏ -3-6 

:J'4_H1 (JJ -1-3-6 

, _,s:_J1 ~/ J 4>'.JjJ \!:»- ~_,:1.1 >-~~1 '-'°~~1 if û'4~1 J.Q.J o-4~ .. :..i')J_,~ ~?î ..l.i.I 

~ _, '...?~Y- J r o.;L ~î t_J.J_r-11 û'4~1 ~ _, , ~ _,-j~I ~ iY' 1..o11 ~)1 >-Li:....I J.U. ,!..lb_, 

J-~1 if ~J. ;ü_,~I o..U ,- hcÎ) '1966 Îlç. J (,)"'4~1 t_.J) ;ü_,~ J_,Î ~?Î -li_,'~\ û'l;_~\ 

. ~\.t i..Sj>-Î ...:.i~ >-1?1 ~ ~\~\ ~ W-- _,s:_J1 ~) 

>-1?1 J cWI JÎ ':Jl, û'l;.~1 ~1.Jj J 9Ll.I ~\ ...:.ily.-JI JJ'..>. j_r-Î r..,?.lJI iilil if~)~_, 

~1.Jj J C WI ~ , ~I _,i ~I ~1.Jj J~ J ~ r..,?.lJI C W~ 0 .J_; Lo bl b J.J.;:- l>.~ ~ ~\ o..U 

o.ll ,JJ J' WI o..U JO>-~~) û'l;.~I '-?~Y-~ %20 \..U L;;_, Cs> (.$.h:5:; û'l;.~1 

[17 ] . o~ _,.J.;:-

~ ~)\ r->-" ~;, ~ û'4~1 t_.Jj ~ r ..6.:. ~ ?I JI u~I ~i if 0t5' .L_jJ J 

~ _>, ~ t! JI~_,~~\~)\>-~~ ..!.LI~ J ~\ o..U ~ ~ ...:.i')J_,~ ë)...L_J:. ~?Î ~ , t_J.J)I 

~6,. J:'l_,..i;:.Î..:., _,»- Jl '..$~Y.. -Li lA~\ 0Î ')11 , ~ __,kjl ~ J ~_,~~\ ~w if ~ )~ J 't.J.J)I ~ ~\ 

. 4-' ~ -li J ' _,s:_J1 J:' / )_,.PÎ ~ u, )_,.PÎ J ($ _,L.:;; -li 

_,Î t_.J)\ (f- ~WI ...:.iW.L.àll ~ û'l;.~I t_.Jj J~ J J:, ~ iJ.ij jl_r-"i 0l.4Î _, ...:.iG\.J~ 0~1 r..,?_fi _, 

. û'l;_~\ ~ __,kJ ~Ll.1 ~_,~~\ J~I (f' 
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: )Ç fo' ~ ~ y.'4 ï.;iY _;1 ~' J '-"'~_µ., o~ -III 

: '-"'~µ 1 o~ - 1 
~L>. if 3 , ...:.it; _,,. _)1 jl_)l 3 J..~ 1 _,z ç_L....,p o~ ~L>. if ~ , )_)~\ 4>. y y o~ J"4_.H1 o~ 

<.f.~ .JJ 0} ...::.>\~ ' ( _?- -J~I) (." ,;.\\ if'~~ (}S . ;;_. ;,J,\ u~j~I J..~ \_,AS oLl ..:.il~ o~ _r=-Ï 

[18 ]. ~Î 

: ~\~\)~-1-1 

~ ~WI o..U.. ~~\ ~WI -Y-J:. iY' ~ {, J"4_.H1 yA>- ~&li,.~ Ll.J...U\ o..U. ;;.,.\.;~ 

: Jl \...,,\...,,\ o~I J <.J...WI ~\\.il üb.:..11 ~)~\ c.Y°lyl-1 ~ lJ 

~))~\ 4J\.;L4 ~x 4J\.;L ~J..? ...::.>~ ~ J~ ~_,__J>. ...:.i~ ~ o)~ç. : 4--i4..HI y ~I * 

J ~ <_f.jj\ J , <.f. ~ j~ ~ .rP Y° <../' J , ...:.iy J ~ _,.c_)I ...::.>~ Js- <.f. _#. ' ( ~) p 4J\.>.) ~\ 

c9) ~1. ~1 o) ... ,a.,J1 c? ~...u1 ç.~\11 /- Wirsung ;;w ;;,.b.....,1y. ~4-J1 

[ 19 ] . _ra.JI \.il t"' ; y.S'Î ~ <_f.jj\ J J"4_.H1 o..W ~ .JL::ll jl)~I J~ <.f. yiJI ç. _).-1 j.:.ë ~1_)1 o..U. 

, <_f...L....iJI ~l_pJI ~ ~ _r0L...;,y ~ ~\ 4J\.>. if ..hi .l>.-y.. : 4--i4..HI y ~I 0:! * 

t WI ~if 1893 ~ r--"~\ 1.U. ~ '~\._o; _,,..-?.~.)~~X oj_;.\.1 ulyAJI if O)_/: <../') 

clO) ~ [27 ].Laguesse 

~ t 70 ~_;:14) t:\L...; ~ 01~ ~ ~ ~\ 0j)1 if(% 1) ~ j.:.ë ~_,1...-3-1 u~I o..U. 

·Ct:\WI JL;~I 

JL;~\ J"4~ ~ ~l.o; _/:.~ .J_).- ~\ ~..w1 J , (~ 0.2 - 0.1 ) ~ ()l_rj o.f.._;...->.- j) ~~Î JÎ LS 

[2 7 ] . _? J~ 200 J 1 OO ~ ~ ~\._o; ./:-~ .)_)>." _,.1-; 1..-P ,a i J [ 19 ] . 0 _r-L. 2 Ji 1 ~ Lo (.Jlfi 

~ yiJ4 ~\ JI" •::. .,4 \..o; .J4Jb1 ~ J ' ~__r-:JI ~_,,....JI 4-J \JI if o J.._j-~ ~_#--1 u~I ~ J 

[19 ]. ~ 3~ ~, (Fuschine) 

~ ~ <.f.jj\ '-?""'\...,,~\ ~1 J!.C-J-'11 3 , ;;J.._;- ~_,,.) ~} ~ 1LP ~ iY' o)~ç.: ~.lil1 ~1_,.J1 * 

[19]. J"4_.H1 o..W ~LJI ...:.i~I 

~\ J~4 Lol J"4_.H1 _r0.J ~)~ L\.J~ 4.........ol!l ~- :( ~_#-1) ~y~I ~\)~ -2-1 
: o)~\ ~\ t3 _,.b .!.th ~ 0:-4~ J _,..ajl 

. Hemotoxiline _J4 ~1-

. c)Jfa~I ~\ J~4 } ' _,..;,W.1 p);- ~Lli Jhll Üf.)::.; ll..WI -

: <,./' J ~\ ~\ 4J\.;LI if ..blèÎ 4..'°)t j.'\JI Js- ~\..o; _/:.~ .J?" ~ lJ ~ ~~\ L\.J...U\ o..U. 
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=c-1-~i) ... t;}.?- • . ,,,,- . . 
~ j~J..lil u~ t: ' ~l!:S"' .)5'1 lA ~jl)~I ..::.iµI ,~I 4_ ·-·> ' ( % 10 - 5) if ).h.ll 4.J.# 

. ~ J# <.?.J..li §' fe'° t.~ t: ' ~ ~y J'Î 
: c-2-~ Î ) 4').:;. • 

..::.>~ J ' ~l!:S"' J!Î ~jl~I ..::.>~ lA ' ( % 15 -10) if .._,..;~ ../.~ .Jj>. 4)\>. t.r. Jl ~ 

. o )IJ u4.J..li §' .fe:-4 t: , l_,.ë fi'Î ~ j~J..liÎ 

: - p - 4').:;. • 

~ j~J..liÎ ~ J ' oµ ulu..li §' .fe:-4 J ' ~ J!Î u~ J~ ' c% 80) Jl.J> ~ )..LJI opS 

·.JW~I ~I_, 

: J8l5' .._,..;t;, ../.~ .Jj>. ~ ~ J ~ 4'~1 ~_,lj-1 .11..è~I o..U J 

. ~_? / c'ly ~ - ~ - 4)\>. -

· ~ c'ly ~ - Œ2 - 4)\>. -

[19].(~)~~c'Y~ -ai-4:>\>. -

: d4µ1 ~tJ;) -3-1 

: ~ ~~I j>b c_>_pS' ~Î ~) Y-.r-JI t;, .JJ..ù ' ~ o..,LÇ. U"'4_.H1 

. ~1..w1 ~ ~l...t...~1 .j oly; y ~4_P.1 y ~I 4)\>. if ~I o}~.a..JI j~ -

_,;t:J1 J ' <.?.P-1 cJl..WI ~I ..::.>~ .j p$' .JJ) IJ, ~I J .._,..;t;, _/.~ .Jj>. 4)\>. if o\.; y_,,;. j~ -

. i..ù~ _?:-11 ~ .j 

Y> J (Somatostatine) "~1.;...._;L._,...,"_11 0y_,,;. j~ 4)'J...1o..U0~ ~ : -1-Wi 4)\>. ))1-* 

[ 19 ] . 0 ..Y""l5' fa-1 J ~ .r·}~I ' ~y _)1 j\)~ _h41 .JJ) .J ~I )...llt;:,o 

~ J(Glucagone) 0..Y""l5' fa-1 ~ ~I -4~ \.;y_,,;. 4)'J...1 o..U j~ : -2- WÎ 4)\>. jl)l-* 

J.1 _,!- j§' )>:- J.1 ~_;. J -1$.ll .j ~ ~I 0 J_:f! ~ ~J.b J ' i..ÙI .j ~I J.Lt.4 ~.) .fa 0 y _)I 1..U 

[6]. i..ùl 

1..U ~ J' clnsuline) ~ ,,.....;~1 ~ ~I -4.l-Y L...i y_,,;. 4)1.;l1 o..U j~ : - ~ - 4)\>. jl)l - * 

[ 6]. i..ÙI .j ~I ~ ~ .fa ~ :i1 ' 0 ..Y""l5' _#.-1 0 y_,,;. ~ Lo ~ 0 y _)I 

: u~}:-JI ~j-!3y.~ ï,;J-4.}I ~\ - 2 

: 0 y.\S" _#.-1 0 >° fb -1-2 

~Î j_A .i.;~ ~y ,:.A~~I 0Î J.1 ~L;:,~~ ' [21] U"'4~ (U) 4)\>. ~if 0..Y""l5' _#.-1 0y _,,;. j_A 

4.1.....L if 0..Y""l5' _#.-1 .._Q.]4 . [28]~1...t...~I 0..Y""l5' _# ~ J ~I Y .r-/~I\ J_,b .fa~ jp 4)\>. ~if 

cl 1) ~1. 0ylb 3500 J.1.J?. .)~ r.J!.j>. 0jJ .J J ~i ~ 29 .fac..>~, o...l>IJ ~1 o-4~ 
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1 8 

NH 2 - HiS- Ser - Gln - Gly~ Thr - Phe - Thr- Ser 

/ 
Asp 

1 

Phe 

"' 

/ 
Gln 

Val ." 

19 13 

Ala - Arg - Arg - Ser - Asp - · Leu -Tyr 

Gln- Trp-Leu- Met-Asn - Thr - COOH 

25 29 

............. 
Asp 

"' Tyr 

I 
Ser 

/ 
Lys 

/ 

(27]. wy:-IS' ~ 4J~I ~I: ( 11) ~ 

~-· 
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ulftlY 0~ 0~ ~I ~Î J .i.iÎ '::Jl ' ~ _,_.i~I 4-=' J J!_ JI ~ _) y.~I ol:L-JI if .-4..WI J 0 y.ts" _#-1} _H 

. ~ _,_.;)U JI ~ o~l,a.,o 0 fa 0 y.ts" _#-1 

, ol.J~ y.~I j.µ .}>- ~ ~ ~ _r.JI ~ .:,r-Î ..\$JI ~ 0 y _)1 J...--J ~) y..~I ë'l}.I r--"'Î if 01 

~4?1 - ~ - 4'.>\.> J ~I J ~..ùl ~I .}>- dJ.LS 0 y.ts" _#-1 J Y- w . ol; _,_r.JI J 0 ~..ÙI 

~ 1.U 43-1 J>-b Jl ~ ~ ~ 0Î ~- ;J 0 y.ts" _#-1 0~ ~WJ ~I ol; y _)1 ~ J ' ~I o~I J 

o~4) ~ ~ 0 y.ts" _µ..1 01ftt; ~ 0i w AMPc rlb J pi _, 1.,f}>- J-->b ~ J .)>- 1 ., -·1 

[9]. ~~1 4>\J..I J AMPc _J1 o4~ 

: ~_%-1 ~ Js- wy.IS'fo1 ~\J-1-1-2 

'~_,_.;Î/0y.ts" _,kWIJ.>- b~I ~I l..u ~ j' o~I ~ ~ .}>- 0y.ts" _#-1 0y /' ~ 

: ~ J o~I ~ J ~l::i.A ol.(jl ~ Jl 1.$~ J!_ I~ 0 y.ts" _#-1 o~4j ($Î WI o.U t_ Ll;) ~ 

. cPFK1) Phosphofructokinase 1 f A -

Iso enzyme L of pyruvate kinase : jl.;$' o\j Jft f j-::{J f A J..T-1 -

. c12) ~1 J L4'-"° ~ w--
~11.u _, Fructose 2.6 bisphosphate _,.. __ F.6.P JyZ .}>- ~PFKn _J1 fA _, 

: ~ olc_j~ 1.$~)~1 ~I / ~1 .}>- o.J..ûll .J ~}I 

J ~ 0 y.ts" _µ..1 ~ 0i L...c. _, . Fructose 1. 6 bisphosphatase J Phosphofructokinase 

I__,~ ~ r.,fJ ~ o~~ pi-~?. ct........JI ~ o~I ~ 0y_),I ~if J..ù.I 0~ ~..ù.I j>-1)1 

. Ketogenesis 4 ~1 rL>.-YJ ~ 

: µ1 ..:,,1~1 ~ Js- wy.IS' _.#.-1 ~i,;- 2-1-2 

~ _,, (Pyruvate glucose 6- phosphate) ;;~1 ~ ~.i ~ ~..ù.1 b ) 1 ~~î 

~ ~1 0~ 0î J~ J ,(Glucose 6 -phosphate ~ pyruvate )_,s:._J1 -.:...1~1 ~ ~ 

~î 0i if ~ _,J~ J Fructose 1. 6- phosphate J Fructose 6- phosphate Ù!! J-;~1 

o_,kll o.LJ J j.-.;° ~ olc_jl .=)~ 0~, ~ ~ _µ1 ol~l ~ J o~I .JL,. J olc_j~I 

~_>, iY- Fructose 1.6- phosphate Jl Fructose 6- phosphateJ_y; 0~1 .)Lo J 0i ~ 

~1 b )1 ~ 1,$.UI) ~1 j>-L.i:ll L y; 4. cphosphofructokinase 1) PFK1 ~ f A 

0y.ts" _#-1 olftlY j Fructose 1.6-bisphosphatase ~ f)~ (_,s:._JI ol~I ~ J ~l,.,~I 

~ ~ j l. 1 Q- A ~I_; ~ .;.fü j ~I U~l.i.._;.\I ~l_f- é .J---11> __,s:..__J1 01~1 ~ J.>-
1..U J~ J phosphofructo kinase 2(PFKn / FBpase)/ Fructose 2.6-bisphosphate 

0fa L.~ _).-.U pi- f)~I 0~ _, (+P04) _)-k.. L.~ Phosphatase Jl Kinase if <..f'GJ.-1 f)~I 
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Glucose ·--- ------• Glucose 6-phosphate 

i---GluTon 
1 

1 ['t] (ÇAMP) 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

P.F.Kr 

1 [t] CAMPdependant 
1 
1 
1 
1 

1 proteine kinase 
1 
1 
1 
1 

c-V 

Fructosè 6 -phosphat1 

Fructose 1.6bis

phosphatase 

...... ······· 

Fructose 1-6 ... bisphosphate 
,/__., ...... · 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

P04i / P()f'_/_/ -

P.F.Krr • P.F.Krr . ,.... ............ / 
.. /.......... ........................... ' 

/,./i / ................. .... 

1 
1 
1 

( F .2. 6.P 2 ) <~: ......... _,... ..... 
jl.:.$S ~ 

1 
* 1 • 4.JT t.. ~--~-1.Jf __ =--~.L:. . 

P.E. 

pyravate kinas 

pyr~ 

lactate . · aminoacide . oxaloacetate 

[9]. ~ fo.1 ~ Js- 1) y.l.S" fol _J}Û ( 12 ) ~ 
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~~Ji <..?~Y- t..e Kinase_Jl.5' ~ ~, 0r-l.5' _,LJ.1 ..:...\-:.~ ,:_r _p--Si ~_,............;~1 ..:..il:.~ 

. Fructose 2.6-bisphosphate 

~~1j~0î ..Vt; o~ o_;~ .L.-$J1 ,y jr-SP.-1 cl::il,:_rY-~1..:..i1~1~01 

il->.-~~~~~~ o~~ pi- ~p ~ o_%.1~~y4., ~I ij ~~ ..;-WI 

0 r-1.5' p.-1 ul:._,:....,o <.,;;Î (~ 0 r-1.5' p.-1 / ~ _,....;~I Û!-! ~I 0 ~ Lo..l:..ç. ~ .us-- \..u J)· ~ y$.11 

[9]. 4~ 

: ~ LS o _;t; ~ 4~ 0 r-1.5' p.-1 ~ 0 fa t.....l:..ç. 

..... .... 

..... ..... 

AMPc ~ ~1 j~ [ î].- AMPc [ î]• 0y:-l.5' p.-1 o)l:.j -

[ F 1, 6p2] ._,,PLl.:?1 • FBPase / PFKII o _µ o)l:.j 

(phosphatase)j1;Ll....._,.J1 ~ 3 0_%-1 ~ UJ -•--- (PFKI) .bL;.; ~ 

c13)~. ~1 ..:..i1~1 ~ o)l:.j 3 

: '9S.f""~I ~ü)'°_}l -2-2 

:):SJI ë_rj ~Ü J'° _jb -1-2-2 

: cGlucocorticoideS) ~_r.i.11 ~_?:-JI ..:...GY" _)I* 

~ l) 0\-:.~I '·~·/)~1 ~ ij ~_;Y ~ J ' j~ .#-1 ~ ~ \j _,_s:J r-"' 'il l.U. ~ 

: ~ 3 ~1 ..:..i1~1 ..:...Lc_Jl .bL;.; l) --4..r. ~ __,s:__J1 ..:..i1~1 ~ ~ ~ cCortisol) J3_r-;_;fa1 

.1L;.; 3 ~~ l) --4..r. LS, Phosphoenol pyruvate carboxylase, Pyruvate carboxylase 

. Glucose 6-phosphatase 3 Fructose 1.6-biphosphatase 

J3_;-;i_;fa1 ..:..il~Î; ~Î 01' ~_,....;~ ~W-.1 ~ J j~ p.-1 J~l ~ J3_r-j_;_;5'.JI 01_;i.; ,y J 

J3_r-;_;fa1 ~ LS, _,-Ll1 ..:..i1~1 ..:...GY"_) ~1 ~L> o)\-:.j ~ ~ ~ ë~L.o 01_;t; 0fa 

: ~Lo :i_l>-11 J3_r-;_;fa1 01_;i.; ~,y J, 9...u,1 ..:..iy._lJ j-olS:JI ilë'.tJ <.,?_;J_rP 

.~1~~~~0)\-:.j-

. i..UI j~ _,k c! _;-
. 0 _,.,,..u1 Jl.? J+..; -

[9]. u~I J ~I ,y J5' ij ..:..il; 3_;:JI i..u o)\-:_j -
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G!Tgon Glyfrn 
Glucose 6-nhosphate---·--·-·-·- _.. glucose 

[+]C~PK 

1/ 
PFKrrP04 

Fructose 6-phosphat1 

P04 

[ ... ] FÙ-P2)::~~L~-~~~~Pase) 
(-} ( PFK.r) 

---------------- .... .... 

Fructose 1.6-bisphosphate 

t---_.l 
Phosphoenolpyruvate P.E.P 

carboxylase 
( + )./ 1 (pyruvate kinase) 

pyruvate 

Aminoacide Lactate 

.[9]. _?:-JI .!Jl~I ~ ~ ~ ü_r.\S' _#.-1 JJ~ ( 13) ~ 

3{, 

\ 



: cAdrénaline) 0:.•h·:.tJ~~1 0 _y fb - 2-2-2 
vlc_jl .b~ o)4j Jl ~)Y-_, cGluconeogenesis) jl.;,y:-_,;, ~1 o)L.,._r. ~L...,.))\11 i ~ 

~)L _, Glycerol _j\ _, Lactate_J1 _, Pyruvate _j\ if ~1~1 ~1 _, ~1 i:; _?:-Ji ...:..i1~1 

(:4 ~_,_;:JI Y> J>-1..iJI j_,s" _,l.:l.,.I ~ -.?'L..~1 .J...L.,al\ 0Î ~1- ~\JI u':'lr~\ _, ~\ ~)_;)\ y.1.11 u':'lr~I 

. c14) ~1 i:; e:-P _,,.Y> w-- 0Y>.1.11 J1.? d ~u1 J_,~1 d ~ ~ 

: 481 ..,.., ~ )U .!.Li~ _, 0 y lS" p..1 ftt- if r.1.11 ~ c!) ..k yJ.. -l>.- ftt- ~t.::..)) )U 01 

J.>- ~l.::_.))~\ ft\; 0~ \jj ' -:J _,_;\11 jl~l ~ 0 y.ts" p..1 4. ' -:J _,_;~\ jl.)1 ~ -:J~.))~\ -

. 0 y.ts" _,l.:l.,.I ft\; d _?'Î i..lll ~ c! .J 

. ~\ ij j_,s" _,l.:l.,.I ~W vlS)\JI _}y.. .!.Li.li_, v~I ij LP.:>.-~I i.u ~ ~ ~~.J)~\ -

. Î.1,)\ ij _?:-J\ ~ 0)4j J.>- -:Jt.::..))\1\ ftls j_TJ.. O.JJ.l; ~jj\ J 0 _J>."l) _,l.:l.,.\ jl_)l ~ ~~.))~\ -

j§ p..1 ~w ~ ..r-->~11..u _,, J_,..r.J.J_,s:i1 J1.J1 ~ o.)_,.i; ~jj1 ACTH _j\ jl.Jl ~ -:J~.))\11 -

[9]. ~\ l) j_,s" ~ Jl ( v~I) Alanine ~~~\ J.~ ~_>. if .!.Li~ J 

: 4o~I o~I .:;.;ü_y .;A -3-2-2 

: ACTH 0 _y fb • 

. -:J_,_;~1 ~ )L.a.1.1 oft\s JU; .!.Li~_, r..L..J1 0 j§ _,1-JI '-5~ ~.) J.>-ACTH ~ 

J_ 1? Jl ~)Y- ..!LJ~ _, 0~1 ~ jf-'.. W" 4J\3.-1 J>b j§' p..1 Jy-:-) ACTH jf-'.. 

[9]. 0_,,. _)I ~ ~.)_,_raJI ATP 

: cGH) ~1 w_y .;A • 

ll ~ ~ cGlycokinase) jl.;$' ~1 f A J.>- ; Y-~ -:J _,_;\11 ~ ~ _,.-JI 0 .r ~ ~ 

[9]. o;:u,-1 ~ ~ _; J.>- ~) J:. 

: cSomatostatine) .JJ\:...i ylo _,_Ji 0 y .;A -4-2-2 

~ i ~ Y> _, ~1 l) ~î -t>.-l:il ~ w-- cAlpha-1-) -1- wî 4J\3.-1 d 0 .r _;1 1.u c t:ïl ~ 
. _,.-JI 0_,,. ~ 

')\;l; ~ J . ~Î aj.1.ll ~~\JI d ~_,LJI ~ ~:>\.1)1 4J\3.-I ~if~\.:...., yL. _,_JI 0_y ~ J..fa ~ 

.)~ ~ ~1.:..., _;L. _,_i1 if 4w1 _r-5'1_)1 0î kS . 0 y.L.S p..1 .)..). b __ .... 1 i ~ ...;î Jl ~w.1 , ~ 

[18]. ~ _,_;~I 

: 4--J.-I .:;.;ü y _}I -5-2-2 

: .:;.;~J.?1' • 

~ t...__S', j§' _,1-jl Jl.? ~ ~ J, ~\..:.il~\~ ~.J J.>- v~J_r....i~I ~ 

[29]. -:J _,_;\JI jl.)1 ~ J.. ~4JI ij J ' j§' _,l.:l.,.I JI~- ,,\ 
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ü~I 

Prote in 

1. . ~~\ ._;,Li--1 

i 
C 0 2 +H20 

Gluconeogenese 
~ . .......-

;trunme ~ 

2 
-------... 
--~\ 

' 

Adrenaline 

~I 

vl:._? 

~.1.r-J-1 i....U\ 

( Epinephrine ) actate/ 
<.L;..!1 '-"'"A~ Adrenaline 

[6]. ~IJ~1~µ1~1~1~( 14)~ 

3& 

'-' 



: WJ~Jf. ~J)~ - a 17 J WJ~J)I e 

[29). ~_,_;'JI ))1 o)~j J>- 0~ 
: (IDSUliDe) w:_S _,...J~I W J'° ~ -3-2 

0_y..Jb ~ J .[61_,..;t..,,,_,?.;; .J7 Jl ë.JW.1 i..,? J ë_r-7 ~-JU~ ~ Insula ~ iJ'J r-'~11~ ~ J.Lkî 

~ 1889 L l; J [19]. 1909 L "MEYER" t WI ~if .P.)_,....;'J~ ~'(,.>.,Lli.)~\ 

.:..lh ...L.t; • yJ\.S'.JI ~ ~I ~ l; ù"~?.1 .JJ) 4,...,\.)) if "MEHRING MINKOVSKI" t WI 

_) _Il (..)"~~ (J--° .P.) _,___;'Ji J_;-....ç- if 1922 L l; "BEST"J "BANTING" iJUWI ~ 

[30 ]. cBovinS) 

: w:.J _,....;~1 ~ -1-3-2 

~\.)) G-1 ~L+J1 ~Loi ( 1959- 1945) "SANGER" tw1 ~if ~1~;;19 o~ 

[19]. (X) ~L ~I ~;, .f 1974 L l_,,,p-ij J 

~\J.J j)\>. if ~Î ~ 51..bW)if0~ <!..;.. ~7 J--S' ~I )~ .f ë}~~· .P.)_,__..;'J1 J 

.J.r-4: 0~ ~' J7 J~I ~ ( -B - LUI' - A-4.L...LJI) ~ J.'J .:..lb J' ~ ~ .. ! 

. ~y.s:.ll~G 

: 0L.;~\ .P.) _,....;'J w~ ~ j ~~\ w1 o~ 

~'JI~~~ J GLY" ~'JI~~ i~ '~i~21JGif0fa: -A- LUI* 

~fa1 J~ ~ 0~/ "CYS" ~1 ~ .:r ë}~~ 11 r-'.) J 6 r-'.J ~'J1 ~1. "Asn" 

. ~ 4LLJ\ i:.r4' ..!lJ) J 

~'J1 ~~ ~ /Phe" ~'J1 ~~ i~, ~i ~ 30 JG if 0fa: - B - 4.L...LJ1 * 

~'J1 ~10Y. 0fa, ~fa1 ~G ~IJ..r.-B -LUI c: - A- 4LLJ1 ..b~) 0~ J. "Thr" 

[19] . -B - 4l' l \\if 19 r-'.) J 7 r-'.J ~'JI~\ c: - A- 4LLJI if 20 r-'.) J 7 r-'.J 

.(15) ~I 

: w:_J_,....;~1 >I..:.! -2-3-2 

4=>:-)-'"') \ 4,..., \.)..U \ ~ 0p>-'J1 u 1 y.-.J \ J '.)\;:.:. ..::..,_j f .P.)_,....; su (,.> y.)-1 ç. w \ i _r-; 15'.:.=1 ~ 1 J _,hJ 1 i) 1 

jl_~l ~ JU~ J , jJS }J:-1 41..,..,ly. ._,...;t..,,, _,?.;; .J7 ~ ...L.t; L..L..Î J'.JJ.S J_,hJI o~ , \;~~ J l:fW" 

. .P.)_,....; 'J 1 

o.l:_~ 4LL., ~ J>- ...l>. y.. (,.>..UI Pré-proinsuline _J ~ j)WI ulo Jjy.:.1)1 i.>Y--4 J>- Î--4 (,.>y.)-1 .. w1 

~Li'JI ~Î J 0_,:lb 10800--! .J~ ~~\ ~jJ '~Î ~ 84 if 0~' o)_) . ., ~I 

J~ {, .P.)_,__..;~11 >-(,.>j--->." L; ~fa1 ~L:.:J1 ~1J)1 if ~'")\:11 clJjsu ~1 ~~ c.L-..J1 i..,? 

4)\;; -;\ u~y ~;, .f i}:-§') p· Jl ~ (,.>..UI Pro-insuline Jl Pré-proinsuline 
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~)\ Js- 4fl_,:>-I Jl 4!L,;:.~~ 0:J.r.}~~ ~ Jfa ~.Jt;J...\ ~\ ~ ~1_,r. .,/.-§' jlp.- 0~ f' ~) 
j->-1) ljt:__, ·<!. ~tS:; _, Lp-U:ï1 ~ ...:.i~_;..1 oh j~ ( , Pro-insuline if ~ _, 

ç. l:;J:. e:-"--4 ~_,:-li \~ Js- J , <.$ _,_J:ll ç. L.....:.ill Y--:, .,/.-_,.._5 ü.b.;... d _;>.- lj ~ , Jl:;.;JI ~~\ 

c_l_,.b':i~ J ~ ~\ oh , <.$}>- C.Jt;l.\ t_l_;.11 ~ ~yll ...:.it:__y .J~ , !..?'° jJWI ç.L;;.,il\ C: ~yll 

[ 4 ] . <.$ _,l:J-1 

: w:.JJ-i~I j1)1 rftl~ -3-3-2 

jlp.- ~ ~ {' 9j~J.1j~\ ~I ~Y--4 ~ ~ ~ cPro-insuline) 0:1_,.....;~1 ~~ 0i ~ 

~ f' 4.:LI ij~~ ~ o_r.:ll ~))~\ ...:.iµI J>b J_fal 0:J_,.....;~I 0~ f' Jl J~ LA~, .j:-§ 

~~-~ _, , aµ.1 ç.WJ:. c: ...:.iµ1 ç.WJ:. c_\....lj\ ;;_,k.> .)b- ..:.lb~ , 1.$_,l:J-1 ç.L;..;J\ _,_j. oj~I ...:.iµ1 

~ 0i 0- 0:1 _,.....;~1 ...:.i\.!J...i.>. 0~ i..ùl Jl 1.$~1 J..a:. 0i JJ p , <.$}> C.Jt;J...1 L _,li ~Y--4 ~ ...:.i~I 

1.$..t.ç.\.ill ç.L;;.;J1 l_p:-i-'' cB> t:_)JJ...~ ~ 1.$..iJ11.$..t.ç.\.ill ç.L;..;JI {' ~~ ~ ~J..r.~~ ~ ~.) ç.WJ:. 

. ~µ1 ~_y..ÙI ~ _,')J 

.J..i.>. ~Y--4 Jl j§' fol Jy.o3 ~ o~y J3~\ 41:.-)1 Jfa ~' ~ ./' J>- ~ 0:J_,.....;~I ))1 ~~ 

• \... l.Y j ~~ 4>-\.J ;;_? ~ 4WI 41:.-)1 4J; f ' ..;f\j) 1 Ü Jl 5 if i 3J.S J ~LA_,.?.:; 

~L,.,~\ ~WI cAMPc) cJLl-1 ._:.,Ll........,..,~\1.$)L>-Î .:r-jY:.)~\ J cCa++) iy.-Jl5:j\ 0y.Î if J5' ~ J 

...l>.-3 ~ J.S' y~ ï.r-i~\ ~ .r-4 ~ t J ' ~__;-->-Î ...:.ilb . " 4 Jl ~l__.,;:,~~ ' 0:1 __,.....;~\ .r.../ ~ ~ 
cB> t:_)\;J...I ~ ..:.il;):!~\ _;$' _; ~ JI ~ 0 y)>\ ))1 ~ .JJ) .J cB> t:_)\;J...I ~ Y--4 ~ ..:.il;):!~\ _;$' _; ~ JÎ 

. ~~\ __,.ot.r~I J j§' fol 4bly. 1.$.)y.~I ~\if --4.Y

~~ J ~ ~\ J j§' fol Ak.....ly. J' __?\ 0:J _,.......;~\ ))1 ~ ükil ...:.i~ _;.li UY. J')\;;::.:.I \)l> ..b:-J .1iJ J 

: J.WI -1.>.-_,li Js
~lk.11 op!_,:;J ~, 0:1_,.....;~1))1~1.$.JJ~ CP) t:_)\;J...I ~ j§' fol i_)y.~ 01: J_,~1 ~_;JI • 

. 0 y)>\ lh .r..~ 4,o j'YJI 

ç.l:;.;J~ o..L-->.-lfal .i..~ J>- j§' fol e::P _,; J:__,.b iJ' ~ 0:1 _,__...;~I ))1 ~b.;:....,\ 01 : 4W1 ~_;.li • 

[ 4 l . cB>9:>JJ <.$ _,l:J-1 

: w:.JJ-i~I j1)141_,o -4-3-2 

: ~ ~ ~ ~\ ~} y._r-.iJI j-olyJI 4f --4..WI Jl ~ 0:J __,.....;~\ ))1 01 

: 4o~y.\::JI Jol~l-1-4-3-2 
< 1 • • 

9 _)y.~\ f-1_,.._.kll o~ ' ..:.il~\ J ..:.il; 3pJI ' ...:.i4..r"-'"""1 i _)y.~ ~ (.S"""L,.,\ .JJ) 0:J _,_;:il ~ 

. 0:1 __,.....;~\ )~~ ~L,.,Î Joly~ 
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Glucose ................................................... ~ glucose 6-phosphate 
~ (gluco-Kinase) 

8 l 
fructose 6-phosphate 

·. 
\ .. 

phosphofructokinase ~·····] 

® i 
\ 

fructose 1,6- phosphate · Insuline 

\ ........................................................... ..l. ................................................................................................................ In~ttline 

triose-phosphate 

l 
Phosphoénol pyruvate (PEP) 

l (pyruvate Kinase) 
8 " 
~············' 

pyruvate 

l (pyruvate déhydrogénase) 

Acétyl COA 

[22] oµ.1 ~ ~ w:_j_,....J~I Wyfb ~\J -16-~ 
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: j:.JI .!JI~\~~ w:J_, ... i~I ~\J-2-6-3-2 
" f 1 ç. ç. 

4;1.J~Y._? p---i-<.>__;--->-1 uL...ù_y '-7° J ~~I J::>lr':il '-7° j§' _#-1 ~~ ~ ~ J-_,.....i':il i~ . 

: v ~_,_;~1 0_,..._)> i:_;:;~ ~ t.F '-7° ft"hl11..u ~ J ~1 J (Lactate,Glycérol) 

~ ë_;yl.1 ~~1 _;:.L->-~1 w-- '-7° ~ .:..U~ J ~1 ~~1 J 0~JpJ1 ~~ ..r-.A ~_,_;~1 r_,A.!. -i 

. Gluconeogenesis ~ 

: 4;~1 ~.J \JI ul..c_j~I ..kL.:.; (f ~ ~_,_;\JI 0k' .:JJ~ Jl ~l..O~l; -y 

pyruvate- ,Glucose-6-phosphatase,Fructose 1.6 bisphosphate Aldolase, 
J~ 4'_.JJ..rP 4,_~ u~Jl t./' J . phosphoenol-pyruvate-carboxylase, carboxylase 

C l;;l ~l>- o)~j Jl <.,fo) ~ ~_,......._;\JI '-7° L_Jt) pi- ..:.il:S' ) y:-J 0k' l.il J ' j§' }>-- Jl ~ ~I J::>lr \JI 

cl 7) ~I [9 ].Gluconeogeogenesis ~ ~_), d' <.,foÎ U~JpJI (_;° j§' _#-1 

: \.:.JI~\ 11 W~..ÙI y~\~ w:J_,_;~I ~\J-3-6-3-2 

(Lipolyse) ~.1.11 Jk----:ll 4_! q c. t:-'-J ,(Lipogénèse) 0 Y'.1.11 J-fa ~ ~ ~ _,_;\11 

. ~ y$J1 ut$ )1 J-fa J 

: ~..ÙI <i'\.3'-~I y~\ • 

~ ~ , 0 y._,.s:JI ..1 a ··' .)~ (Acétyl CoA) ~ _,,. ~ y.1.11 uPLr \11 ~ _; ~ 01 

,cAcétyl CoA- Carboxylase) A(-Ji § ~~1 4:w._? fJl ft"l; J (Acétyl CoA) _11 

.(Malonyl CoA.) A(-Jl § ~}_,... ~ (C02) )y>:-y. 4:w._? .J ô~ 

Acétyl CoA 

+ C02 

Malonyl Co~... ... ................ ... . ........ . . .... . . . u?.Jl5:; • ~) _;:.Lri 

Acides gras 

4,b...,ly. t L>..) ~1 J 0~~1 '-7° d.LL 0w~ (Malonyl CoA) J (Acétyl CoA) 0--4 J--S 
J ~) _;:.Lri J-~(Acide gras synthétase )~ _?1 ~.1.11 uPL.r\11 ..:.ilc_Jl o))~ J ,NADPH 

. ~_,k ~~ -:i.,_4JI 
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Glucose glucose -6-'Phosphate 
.!fjucose -6- phosphatase · l 

<-)/ . '. 

Trios . phosphate 
( Fruct0se l ,6 di phosphatase) 11 . 

{:-" ~ ..... - ~ . . 

Insuline .. :: :-.-.'.'.'.'. ...... ::> ... .. ........ ..... : . . . · 1 

phosphr enol pyruvate 

...y (-) 
phospho enlilll 'pyruvate Pynrvate 
carboxylase 

..___..,.oxa1o acetate citrate 

~;i;4l u.aL.i...::..i J_?~-----. 
( \ 

furnarate 

[ ~p•jJ'-~ 
a- K~to glutarate 

\ 
~suc~inyl CoA 

·r 
:i;ï.;4Î ~kÎ J~~ ~~\ ~k'i\ J~~ :Ï ~ï) l-~kÎ j~.:i 

) 

[6). ~\ t) __µ1 ~\~l ~ ~ ~ ~.2~"'l\ ~ ~~ hb;' A (17) ~.) ~ 

q-6 



~ J , y...UI _;,Lr~I J..§..;J ol?.:11 1~ ~ J (AcétylCoA) J~I ~ ~ ~ 0:1 ~~I .JJ~ 01 

Acétyl f j)' 0:1 _,-j\il 0 .J-'° ~ ~ JY\> if ..:.th ~ J (Lipogenèse) 0 ~...u1 ~ _; ~ . .!.lli, 

.(Acide gras synthétase) y...U1 _;,Lr~ ~1u~j)'I1.LS' J CoA-carboxylase 

4 }>- ut$'__,,. J..~ Jl ,.,p Y- 0i ~(.,?Lli (Acétyl CoA) ~ y..ù1 _;,Lr ~1 ë..l...Si ~ 01 

.:..m J , 4 .P il..........;.,.Î Jl ~...u1 _;,Lr \11 ë..l...Si ..:..i J...l> ê'""- 0:1 _,-j~I 0}.' <t;.,o J· (corps cétonique) 

• (.,.> ~ w 1 if'" _,J y.. _r-A} 1 0 _;$' _? ~ ya.J 1 J>- b 0_,..)>1 .i;. 1 fe Lo...l:.Y 

: (corps cétonique) 4~1 r~~1 ~ • 

4 }>- ut$'__,,. J..fa ~ ~ J ' 0:1 _,-j\il jl_)l ~ ~l> ~ ~I_? (Lipolyse) 0 ~...Lli ~ ~ 01 

ë..l...SÎ ~L.._ç.l 1.i.L if ~I J ut$' )1 o~ (.:..4~-~J.J~ B ~,0~\il ,~i~\il ~): j;,. 

~1 J, l::l~ y (.,.> _#-1 j;:-LA.._:ll .h.........., J (PH) L.>. .J~ ~ ~ ~ ~l_;ï ë _)y. 0 ~ Lo...1,;.y , j§' _,LJ,.1 

. ù:l_,-j~I ~ ~ u.~1 i...w ~ .:..JJ::, J (Acido cétose) 4_,1)-1 

,._f..1 J~I c!.J J ,4_,1)-1 ut$' )1 J..fa if~~ ê'°"·' 0~...lll ~ _j ~ ~ 0:1~\Jlj J::il 

[19]. ~l_;ï :l ~ ë_p=-~I o~ if 0_µ1 

: JJ.r-J ~I ~ • 

.JJ~ ,- ::1 \.t , JJ_r..J _,s:JI ~ _; ~ ~ 1. ~ _;,Llil Jl (.,.>~Y-' il...uü)'I 4>.-.J~ Ji ù:I _,-j\JI ~ 01 

[19]. ~I o~ ul_,..;. y ~ ~ 0:1 _,-j~I 

: ..:.>\.:.;J).11 ~~I ~ .::)J-Î~I _J}t-4-6-3-2 
.~ . · . 

4k,b.:.ll u".>l.a.JI t..> Y--" ~ ~L> , ~ J.r.JI < ... />~ ':} 1 J ~ 1 ~ ~ ~ j>-~ ~ .JJ~ ù:I _,-j~ 

:~ 

. ~~I _;,Lr~I jA; i)s- ~ -

t..>Y--" ~ ûYJ.r.J1 # J~ ë~4..r. .:..JJ::, J, uWJ.r.J1 ~ ~\11 _;,1-->\!1 cLoJ.jl J~ if .. L....-1..J- -

. ~~I j...iJL.JI ~ _; ~ 1..i5' J ,..:.>Lo JjY-"!-)1 ~ _; J~ c!.J JJL> if , ~_#-1 ..:.>Lo Jjy.)1 

.($.1.;; J.r.JI i..l<bl ..:::..>~if~ -

JY\> if .:..Jj::, J , ul; J.r.JI ~ lp.-Lo...lil Jl::l~ J , u~~I JÎ U!i':lÎ Jl ulj J~I J~ ..:::..>~ ~ t_f"'!. -

.(La transamination) ~~1 u._,i ~ 

J~ if~ .:..JJ..i, J 'U!Î':}~I ~L> J , ~~I _;,Lr~ (.,?~I ifLJ':ll if~ I~ iLoÎ ù:I _,-j~I J 

.(Gluconéogenèse) u4~1 ~.A.?. 

ul 1 >-_,li~~ J->~ (.,?..iJI Glucosyl transférase fA ~ 0i .._;L, if &.J_,_;~I ~ 01 

~4...lll _;,l/Î t..>...l>l <.,/' J , ~~if~ \.t , ~_,.....UI ul~I 9:. J\J (.,?~li.li ,_L:..;JJ ~~I - ~ J.r.JI 

[19]. (.,?~I 
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: ~_,.......;~ 1..>?Î J\J~Î-5-6-3-2 

i..UI J ~I ~ 0 ;,_ ,;i J ~I , ~~I J-->b ù::J y---iSU ~ )1 .JJ...LJI J--.>- o.)~j 

o.)L...U ~_#-1 J')\i:;....,'JI J.>- .i;1y.;i; JJ\>. if , ~~1 .)~1 j-o\J6' , \.p\ij) .1;.ç. (La Glycémie) 

: ~ _?' .1 , ~y.a.JI J>b c.>_r:-Î 1)_,.)i 0::1 _,_;SU 0~ , ~1..WI 

: ~ 1 i.S .Ji--4 ~ (k +) ~ l~ 'JS' ..r- • 

~ _;$'1_; (:4 Cs>~~ y.;hJ1 lh J ,(kl .))p ~~I ~\ J..a,. if c!J.. ù::J_,_;~I 01 

.AMPc _11 _, 0 .J>-is _#-4 ~1 ~ .1;.ç. , (k l vli y..~ ~1 4Y6:- J....J ~~ _, . 0 .r _)1 1.u 

:~IJJ)> • 

0.r)> ~L>- ( ~~~1) y1 .)..w1 ~,(Prolactine) ~'J_,p-11 0.r/' ~ _, JJ-1 o_? J 

. .)...liJI o.il ~ JI.,.~ ~ ~.iJI , ù::J _,_;~I 

: ~_#-1 ~W.1 • 

if ~ 4-:' y4-:)'JI vl~ y J _, . ~_#-1 ~W.1 /'Lb..1.1 ~ J 1y.;i; 0::1 _,_;SU 0 ~ 0i ~1 if 

ATPase fA ~ 0::1_,_;~I 0Î LS .0_r_),1 ~ ~' ( ~\ ~ .)j.).)) ~}-J-1 ~_,L....àl JLS:..;,i 

[19]. 0Li'JI .1;.ç. ~\ L)\;.:JJ •l:.;J\ • - - (._j 

: ~~y.\:.). 1 ~\_;.J\j ) ~ _,.......;~ 1 ~ - 7-3-2 

9 )\ v41~'J\ j')\;.:. if o~ ~Lo lh ' ~~\ ~ J.>- y.;hJ1 Jl ù::J _,.....;~\ ~ ~.)Y-

. ;:_JI ~ _,,. ..L;.ç. _;tk; JI ~pl 

< 1 • • < • 
0 Jfa ~.iJI ' ..r"-'\ ~ _,,. if tl.f 1 ..L;.ç. ~\J ..l>. v41_,k..pl J uPl/4 y~ 0 Y"- ù::J _,_;'JI ~ 01 

if 0 yL..t:_ J-.iJI J ;:_JI ~ _,,. r k; u ..L;.ç. ~JI.,.~- 'J ~L:l.I oh y, (JJ~I t_,.JI) ù::J _,.....;~\ Jl 45"' 

~~\ J.>-..=..lb J 9.)y.~ v1y.;i; -=..,_,-l>- Jl 0_r_)I lh ~~.)_Y-.( yWI t_,.JI) 0::1_,_;SU J_},-1 ~I 

:~)14,;~\ 

oh J jJ ~ ,~_ra.JI Jo'S J.>- ù::J _,.....;~\ ~ ~\~ .)~ 0Î ~ 4,;,,o J , ~~I , ~\ , y..U\ 

l..?Q ;, J.\ y H~\ J , ~I j~I , J~ )1 ~\ ilk.01 ' ~§' )\ ~\ j~I ~ J J.>- u41_,k..p'JI 

[4]. ~ Jl.s:JI J.>- ù::J _,_;~I ~ r:fl:i .k>.J\; .!.lb~ f ' ~fa\ J 

: .:.i~µ1 y")U:...il ~ ~_,......;~1 ~ _p\j-1-7-3-2 

:~~\ l.S_ji--4 ~ • 

v41_,k..p'JI if p---5'~1 r ;;\\ ~ Lo lh _, , 4J;l1 Jl j§' _,U.-1 ~Li; ~yt4' Jl 0::1 _,_;~1 ~ ~.)Y-

-4\j' if ~U\) o_)-1 y..UI uPL.r~I ~ t\ij) J ~}>-j>-1..U\ ~\~if J5' ~.)Y-~' 9.)y.l=:il 

vl!;._j->.- JI.... - .. \ ~ .!.LJ.iJ ~~\AJ\ Î _) y.l=:il JI~\ Jl ' ( ~\ J ~..U\ ~\ J vl~\ ~ 

. 4=ï_p:l1 iL>.~1 _, y..U1 uPt..r~1 i..l..Pi if ~u1 Acetyl-CoA _11 
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: ~I 1->y.-o ~ • 

o ~ .)\.) j w ,j_ç _#-1 C ~l cj ~I --4_.r.. J ' LJ!.l _,......;~I ))l cj ~ 1..UI j§" }>-- t_ LA;) ~L.a.:_ · 

. 4;1.)~ y.~ pi- ) 4;\.)~ y.~ .).)l,a,. d j§" _#-1 .:_r..fa ~ 

:0Yb..Ù\ y~\~ w:_J_,_;~I ~ _,t.SÎJ -2-7-3-2 

~..u1 uPI.-....> ~1 .).J- 3 ...:..i1~1 J.Li 0î w--, ~w1 41.-_,,. cJ ~.)- 3 4")W1 ...:..i\.1:_~1 J=1.i 01 

.LJ!.l _,......;~\.fa~ ...:..i~ ~, 1...\J,l ~ _,,. ~GÎ a.;lk.LJ o..U _,li 

: ..:.il..L-lll '-5 " .. t ·~1 ~ • """ . " f ) l.J:' j--J r..;--

J>- ...:..il__,>-.ÙI .:_r.._)- ~':)_?:-JI ~1~ y~I 01y.:ll 0Î "1940" 4.;..,, "DRURY" t WI ..LS"Î 

.W_r 01' 4~ ...:..il.1:_~ ~.fa ...:..i4_,s:_J~ Ji,~')U <.?.JJ~ LJ!.l_,......;~I 0Î J' 4~ ...:..il.1:_~ ~ 

~ 0Î w, j§" _,kJJ <..?}>- j.>-1..UI ._,a/YJ b.1.5! ".>\..,olY ~ ~.JJI ~<.?)::li ~LJJI J~ j§" _#-1 .JJJ'° 

. Acétyl-COA j.YLl:ll o.)Lo ~ ~ 4")W1 ...:..ib~I ~; 8<Â_,......;~1 

: 1.::.A~I ~ J w:_J_,_;~I ~ • 
$. ç. ç. ,r " 

~..u1 uPLrYJ ~_,,. ~ l2>~ ~, ~..u1 uPLr\11 o_r....l o.)lYl 4~1 1_\,ç. Jl LJ!.l_,.....;\11 ~<..?.)Y-

1h o.)~ l2>JL..;.; ~1 <SY---4 .fa 3 . üY _,......;~1 .fa ~1 ~1 uP _,,. 4.11.> cJ w Lo j~I cJ o_r.... Jll p.J;-

4\11 J o_r....jll p.J;-y..U\ uPLr~I J.'X 4,6....,\y. ~~\oh 0fa J' 4pl IL:.,.~I\ c~l .fa p>-~\ 

.41 

: .:.J\:..;J)I y~I ~ w:_J_,_;~I ~ _,t.iÎJ-3-7-3- 2 

Jl O_JJ~ 1.,,Pj:. lh) ,...:..il;3y.JI ~~ cj ~I Jl (_?:-JI J~I cj ~\) LJ!.l_,......;~I ))1 ~ ,.,,Pj:. 

3Î Aminoacedemia ~~\ uPLr~~ 1..LJI _:,$' j .)\.)~' ;;I ,a•I\ <SY.-,- cj A...ol> ul;3_;:JI oh jJJ 

3 ...:..i4_,.s:_.u -?.~':11 J1l' if ~u1 ...:..i~1~':)1 if~; J' 3 (Acéto Acétate)~ 4_p 1L...__,,.î 

. r".JJI 

~.fa Jy.JI cj ...Lü;" J, ~~\ uPLr~I if~~\~~ t_JÜ ~ ùY3pJI ~~',:.lb Jl ~LPl J 

. WL..i ~ 3_;JI 0\j':J\ ~ Jl::.I~ ) ,(Nlii l 4.JY

~ w , ~l_}:-1 ~ r-'')\11 L _,JI 0~ ~\ Jt5:ll jfl_,_..., cj j§" _#-1 o.)4j J ' ...:..i~ 3y.JI ~ 0Î w 
yu1 yt- ~1 j-;-:-b if K+ .) )_,..;;, .JJ...r° ~ Lo 1h 3 , ~)::li c;.L..S~1 ~ J>- ...:..i~ 3y.J1 jJJ o.)4j 

[4]. Jy.JI <Y-P rJ- 4>-_>, J <..?)>- (..JL:LI 

: • . t ·~1 '"ÎJ Ll:.i\S:..o -8-3-2 l.J:' j-J J:l " " " 

LW.~\ 4J\.>. ~ ~ .i.;Î ':il,~\ ~lj>.Î ~ Jl 1..UI 41...,\y. ~ LJ!.l_,......;~I 0Î if~)~ 

~~\ 4~~ ~JI J 0yi_)l \.il LL..._J..\ 4~1 ~ o~hJ ~\..><......JI 4JL3..~' LJ!.l_,_.....;~ 

c18) ~· cCellules cibles) 
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~ _#-1 4-fl:J:. 9. cj ~ , ~ 1 6- \ 1 4~1 JÎ ,;.Ai y _).I ~ ~hl ~l..?.._JI 4JL3.-I ~ 01 

L....pl;LI o'.)\_Q - Il~' ~l> ~j 9. ob, ~~ oL....;J_..r. cj <ik · 4 0y_).1 J~:J ol_fa 

0_,,. ~ fthl ~b:;....,:Jli u. ~ 4>-~ ~LJ-1 ~y.11 o'.>I_;;- 11 J, (Récepteurs spécifiques) 

o..U. U Y>-11)1 :Jl' ~I J->b Oftt; )_r41 ~ :J 0y ~ ~Î 0~. __,>-Ï 0y ~ fthl ~L_,_ y):- J' ;i~ 

[19] . 0y _).1 ..!.llli ~l> ~ j ..::..>~ c.,?4 jJWI 4-fl:J:. ~ J.>- ~I 

: JJ'Jl~)I • 

~lll J \A ~L;ll ~y.li u~I (:!' ~ _j ' ~J 6" \\ 4J\;Lli ~Lé ...l;.y LJ:} _,.....;~I 0 Y°~ ..::..>~_}>.- 01 

. L ·J\, _. 11 t .- ~ ;.\ -~ 
- .J -~ ~ '-" . . 

J_,..., )1 ~ "L;:J _,.....;i - ~"--! 4:.$:- _p:, ...1.iA..o ~ Jl ~.:i y_ , ~ y.11 J. ii- Ili L;:J _,.....;~!\ ~.J>. ..bW) 

. ~I j>b Jl 0y _).I ftl; _)_,.,.':j JJ~I 

c.,?4 j~~1 >-w..J1 .:i1.i:,.1 .}>- ~.:i.u- J , o...l.iA..o 4:.~ ~ J...r. ~ ol) L;:J _,.....;~li ~L;L1 ~ y.11 0~1 01 

~.i.ll , o § _; ~ _;P ~li ..bW .J :JI ~--}I 0 y _).I u~.J>. .:i.u-~ , .:i J~ L;:l _,.....;~li ;G 4>- ~~ 

[19] . ( 200.000- 1000) ~ c_Jl_r;" ~.i.ll J' 01_,)-I J ~I tY LiS"' J ~_,JY-_r...Lll ~WJ ~ ~ 

: 4:J\!ll ~ )1 • 

~1 J>b Jl ~Li )1 ~ ~ o.J.:iu o.:iLo ,:.;..~ ~ (LJ:l _,.....;\ - ~) ..1.i.......it.1 ,:.;.._,_.s:.; 01 

. ( yWI J_,..., )1 ) 

.:JI o~Ll::ll J-..oÎ ~ , 0~1 .iJ.. ~ J..T--'° y):- ~~I ~ .:JI J , JWI J_,..., )1 ~ .:JI o.:illl o..i......J - - - -
.(19) ~\. ~~I .i...ol~I J 'j§' fl.-1 4:_.:i\k o.:i4_.r. ~ 

Jl Oftt; _)_,.,.~ 0y _).1 ~y- ~I J° (LJ:l_,.....;Î-~) .L....W.1 ~ -}I 4)~ Wli ~ _,.,.~I ~ J 

0 ~ 0i ~I J° ~.i.ll J ' ~~I y\.;:JI J_,..., )1 ~ ~ f-4 i.iJ ~J.; ~ Jf-4 y):-~ ~ ' ~I J>b 

o):z.:...JI cJ >-~1 o.JL.;.l >-L.k>-'J , ~_p..1 "ADN"_J1 J (LJ:l _,.....;\ - ~) JJ~1 J_,..., )1 ~ ~ J..o J o/ 

. ~I J>b ..:_.,..\..?.:JI olpi:}I J.>- "ADN" _u 4:__,.)-1 

. ~_#-1 j§' fl.-1 ~ Î\.k ~ J, (k+) .:i)p 4Y-~I 4:_)\...i.JI Lb~~ -}I ~Ll..JI WI ~ ulpi:}I o..U. 

[19]. ~Ji,~ J}, l.u-L,. Ji ~t,; 0~ ~ ~.i.ll' ~I j>b <,/-)'JI ..bWI ~ W' 

• : 0') _,_;'11 r.a -9-3-2 

J , ~I 1.Ll. ~ )1 _;li ~I J ..l$jl if J5' ~ ~ , L;:) _,.....;~I ~ 4:_~1 ~\ r-b lJ...s. 

J ..:..i-1?. L;:J _,.....;~1 ~ 01 . ~ ~1~ if 1.;)l.k;1 L;:J _,.....;~1 ~; o.:i~'J ~ ..... s'l.~,.4 4~1 ~i ..G:-.f :J 

: Lr.::-'-A lP.:-" lk ~ ~ J>~ ' ~-A ..b L.;;.; 
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La glutathion - insuline- transhydrogenas j~ J.J~ JIJ" - ~ ~i - J _,;~ • 

iY- "B"J "A" ~1 JL.,a..iil JW~ J, i.::..:__r.S:j1 4=fG .)~ c-->-)1 ~1 ~ ~ ~ . 

-~ 

. ~1 ~ ~ (,?..iJI cProtease membranaire) c}L;;..;J\ jl; Jp-11 f A • 

~ o~~I J~ rJ--'° , ~} ~\ _JLJI iJ ,.--WJ o}~~)'I .. ~P. ~(,?);li ,.L;;..;J~ ~ ~eyl <..!"Lé Jl 

~ LJ\.;L\ oh iJ J , ~UI 4=fl;;..;J\ ~j)'\ 4'JI .Y-.> i:f- 4-4..U. ci }I ~ iJ J , ~_,JI ~\ 

[19]. Jw pi- ~~ey1 
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: ~\ ~\$\ J JL...i_,11-1 

: J.n .... _,l1 -1-1 

. JL ( 25-15-5) ~ 16.>~ _)~\ ~l;Î -

• "-:--:! d Jo 6- -

clO µl) .rlJ~ 10 ~*: ~~ ~1...o -

( 1000 µl) .rlJ~ 1000 ~ * 

c Jouan: J 10 ) JLo 1L?- -

( Sigma : 20 ) c.f. §)1 ~ __,kJ1 j4:>:- -

(Jouan. sp .320) Spectrophotometre j4:>:- -

TORRE PICENARDICCR Italy ~Gl-1 -

Mod. PANACEA 
Tipo. 429 classe 1. 

. ( JyS) r-W '~\ '_,r.~1 -

( MULTISTIX ® 10 SG) USA G,CC,PH if J5' _r-ili C Bandelettes): ü..:;,\.S:JI 4k ~~1 -

. ci}\~~\...., -

c Tehtnica. EV -102 ) ( Agitateur ) c_)I j4:>:- -

: .dl,Q..-~. \\ ~~\ -2-1 

Biomaghreb ~ ~ if oj">l>. ü..:;,lS°' J-.l~ -
Tampon BUFFER 500ml : Rl -

Etion Standard 5 .56 m mol/ 1 : R3 -

: ~y~I j;L.iyl-3-1 

ëî_,...1 c32> , ~ c50>_J i...ù1 i:; j_ç __,Ll.,-1 ..r-...u; \.:......, _)~ ~ , ~ _,... ~ c58> Js- ~1 1.u l; /î 

. J>-_) ( 18) J 

if ë) y-:.L. ~ (7) , ~ C 15) _j J_r.11 ij G,CC,PH : 4.:fW'° ~1 <..:.>I~ _;11 ..r-...u; l:......i _)~ .:..LJ.i5' J 

. ~ ~ 9W1 (8)_j\ LoÎ ~LJI ~ c50)_j\ 

:~IJ)'-2 

: ~J.11 ~ jfi' foi ë~w -1-2 

: Î~I -1-1-2 

: J.l:ll ~WI ~ ~ j_ç _,kJJ ~j~I ~\ 
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Glucose oxydase 

[31] (l) . . .. Glucose+ 02 + H20 ~ Acide Gluconique + H20 2 

Glucose oxydase _J\ J~I Js-~ ' j§' _µ..1 o_r.~ ~ 'll~I _;5'~1 4::....\.;LI ~J"il ~_,kJI 01 

,.L\.1 _r.~ <::4 Gluconique _J\ ~ ~ j§' _µ..1 .i..S y. f)°'il lh, ~tS:S' 4~1 0--'° ~1 

(H2Ü2)~~1 
péroxydase 

(II) ... . 2 H202 + phenol + 4 Amino-antipyrine ~ Quinoneimine rose + 4H20 2 

[31].spéctrophotometre j\.p.- ~ 0,.1~1 J>-i r:.r (.,P.J)I 0}J4 J_#I J-).:l (II) j>-1.A:dl ~ 

: ..:.i \.b-")\.o 

lh ~ ' Aspergillus niger fa ~\.>- ~..UI ..:.iULSJI r:.r ~ Glucose oxydase _J\ f A -

. 4=>--)~1 y1_,_J1 ~ j_,.s' _µ..1 OJ-~ ...1..:..- ~tS:S' ~ B-D glucose _J J~ ~ f)°'il 

18600 ---! .J..tii. Aspergillus niger _J\ r:.r ~1 Glucose Oxydase __JJ c,f-7.1 0 j_,ll 

. 0_r\b 

: UI ..i;.:.Î -2-1- 2 

. r-5\...p Y> J ~)1 .)4 -
. 'c J_r-S) ~ J# 4,b....,ly. oJ.°'i4 J>-}I 0~ ~ -

. t.1.J..U\ o.).JJÎ -l>Î ~ oJ.°'il Jl>.)1-

. i..UI r:f 9ts" W" .b:.Î -

. Fluorure-héparine Js- '-f> ~ ~ .J~\ ~~i ~ i..UI ~ J -

: o .. i~I ~)' -J-1-2 

~ _rJI ...1..:..- Jfl-'.) ~ o...L.J. (_f,§' )1 .)__,--k.14 ~I if~\~~)\ r:f ~\ Js- J~I ~ -
. ~..UI / o.JJ.) 2560 

j§' }J:-4 '-'°t;:t..1 ~t.SJ1 r:.rlOOO µl ~~i J5' ~~y.. , JLo 15 ~ ..:.ib .)~1 ~da..~~ -
• • • e. 1 e. 1 • ~\ a., ·1 4:!WI , WI a., ·1 4..j\.!:J\ , ..ul.:JI a., ·1 1 l"i a., · l' i I•.:: ..::.......?. - .y.' J .) - .y.' - J .y.' 0J .y.' J""' -

\$""~\ J~I r:f 10µ1.J~\ ~~~ J~ ~_,kJI ~J ' J--..all r:f 10µ1 ~\ ~~~ J~ -

. ~ W-- ..ul.:JI ~~i !l __;.; J c standard ) 

( i 0 25-20) p>r.11 oJ.r 4>,..).) ~Ji' i 0 37 o)..r 4>,..).) ...1..:..- Jfl-'.) 10 o..il JV. il..r ~ ~\.j~\ ~ -

. ~.) 30 o..il 

. µ1 Js- (blanc) ..ul.:JI J# 4,b....,ly. Spectrophotomètre _J\ j\.p.- J~ -
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;; .\\ J~ ~ ~1 ~LS:J1 { ( D.O standard) r.,?'~1 J).:-11 ( D.O) ~ ~1 ~~1 u-i~ -

~I 

- -

10 µl 

1 ml 

. ( D.O échantillon) 

LlJI ($"' - ..ul:JI 

10 µl 

- -

1 ml 

n x 

- - LlJI r.,?' -

- - ~I 

1 ml ~\5:.)1 

: ~\fi 0 _,;l.iJ~ ~I J j§' }J:-1 _:,$' _; ~~ 

~IJ_#~~l~~I 

j§' }J:-1 .:,$' _; 

'-5"'~1 J).:-11 ~ yaJI ~~\ 

· J/ t :_J~ .J~ _;$'_;li <== n = 1 

. ~~! !::: :_J~ .J~ _:,$'_;JI <== n = 1 OO 

. J/ Jy- J:-o :_J~ .J~ _;.$'_;li<=: n = 5 .56 

: ..::J~~ 

. nm ( 550 - 492) 505 nm 4>.-_,il J_,b ~ ~yaJI ~~1 ~ -

· ~I ~J ~ ~I c)1 if .i;:J -

. >-1~1 9..ll1 <.:.>~}:li .Jb...ii.il Ê- Flurure-héparine -

J/t_ ( 1.10 - O. 70) :--; .).u; i..lll J j§' _#-1 ;.$' _;) ~I ~I -

~ i _,A; WI oh_:,$' _;li jJ\.?. bl 1..AÎ ' J/t 5 i..lll l) _µ1 ~ ~ 0Î Jl ~ J-ilil ~_,.b ~ * 

J ~ ~I ~I '-:-'~ j ( [J/t_9] NaCl ) lf-}y.pâ.11ç.L\.~1h ~ 4-ii>J.I ~I ~ o~~I 

2 ~...w1 

: J_r.tl 3-;~ ~I ..::Jl_ri jll ~ f._JÂ! - 2-2 

ÎL>. ~I ' _µ1 if J5' .J.i.; ~(bandelettes) ~\5:.ll ll. _r;,~I J~I { 01_.r;, j.\.I o~ --4~ 

: ~ W" PH_J1 , ~pl 

• ~ .J~\ ~Y.Î J ~)\ if ~ J~I ~ ~\ ~ -Î 
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: .Ji....Î JJ..ld.:-1 ~ ~ )1 4:f~ ~I ..:.il~ _;.l.I _1-..ûJ ~ 

.J_r.11 J J...all ~ o)J.41.14~~\ ~l~jll ~Y,. JJ~: (1) ~) JJ~I 

y)I •l..-5"' ~I ~ _;.l.I <./ - - -· ~}~ljsLJI 

paramètres biochimiques 
G Glucose j~ _,lJ,-1 ~I 

SERUM 
G Glucose j~ _,lJ,-1 Jy.11 

PH PH 
URINE 

cc corps ;; -~1i1 ...,.~\ -
cétonique 

.,l,;.Î ~ J..:...i 45 ~)~Î J~ .;r....UI ~\ ~ ~ )1 J.:.$. ~JJI ~ j§ _#1 ~~~y.: ( 2) JJ~ 

. ll91)1 ._f'l_r~I ~ 

;w1_,l1 ._f'l_r~I J/t_ G ~1_,._J~ pl ~\ ~) 

~\ 

.hi..,aJ 1 t. Lli") 2.71 46 • 01 01/1 

.hi..,aJ 1 t. \...ij) 1.46 51 . 02 01/1 

.hi..,aJ 1 t. \...ij) 2.01 68 . 03 01/1 

.hi..,aJ 1 t. \...ij) 5 65 J>--_) 04 

J$01 J:' .f" , .hi...aJI t_ Lli") 2.91 53 • 05 ol/I 

o...WI 0.93 65 J>--_) 06 
1.84 51 J>--_) 07 

.hi..,aJ 1 t. \...ij) 2.48 57 • 08 01/1 . 

1.30 79 . 09 01/1 

~\ -· 3.18 69 • 10 ~ ol/I 
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2.34 64 j>:-.) 11 
Â' -· 1.27 70 • 12 ~ ol_,..I 

i _dl.A J.J ' b...a.ll uPLli-1 1.29 65 • 13 ol_,..I 

i _dl.A J.) ' b..,aJ 1 t Ll.;) 1.89 62 j>:-.) 14 

b..,aJ 1 t Ll.;") 2.24 48 . 15 ol_,..I 

b..,aJ 1 t Ll.;") 1.50 69 . 16 ol_,..I 

.__j_QJ\ . . uP _,.. 1.66 72 j>:-.) 17 
1.65 64 j>:-.) 18 
1.60 61 • 19 ol_,..I 

b..,aJ 1 t Ll.;") 1.20 65 . 20 ol_,..I 

~\ uPl_,..Î ' b...a.ll t Ll.;") 2.00 80 • 21 ol_,..I 

.__j_QJ\ . . uP _,.. 1.12 81 j>:-.) 22 

b..,aJ 1 t Ll.;") 1.43 67 • 23 ol_,..I 

..h.,aj\ t Ll.;") 'Â1 ~ 1.17 84 . 24 ol_,..I 

~\ uP..r4 1.26 46 j>:-.) 25 

1.00 51 • 26 ol_,..I 

1.93 46 j>:-.) 27 

0.83 76 " 28 ol_,..I 

0.82 63 j>:-.) 29 
.__j_QJ\ . 1.41 57 • 30 . uP _,.. ol_,..I 

Â' -· 2.51 73 . 31 ~ ol_,..I 

b..,aJ 1 t Ll.;") 0.82 60 j>:-.) 32 

i _dl.A J)I 0.89 58 • 33 ol_,..I 

b..,aJ 1 t Ll.;") 1.81 52 • 34 ol_,..I 

2.05 51 . 35 ol_,..I 

2.48 63 • 36 ol_,..I 

~\ t_Ll.;") 1.76 61 j>:-.) 37 

1.05 70 j>:-.) 38 

~\ uP..r4 2.20 48 • 39 ol_,..I 
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9 .JJ..11 ë...WI ~ 0.81 52 . 40 ol/1 

..ki..à.I 1 t \.ij) 1.13 58 . 41 ë1J'°1 

0.81 65 J>-.) 42 

1.90 76 • 43 ë1J'°1 

..ki..à.I 1 t \.ij) 1.82 58 . 44 ë1J'°1 

~I uP J'°' ..ki..à.ll t \.ij) 2.53 48 • 45 ë1J'°1 

ë.l!t.11 1.66 49 J>-.) 46 

2.63 67 J>-.) 47 

~I -· 3.14 64 . 48 ~ ë1J'°1 

..ki..à.I 1 t \.ij) 1.26 53 • 49 ë1J'°1 

1.01 72 J>-.J 50 

%37.5 ..ki..à.I 1 \.ij \ O. 788±1. 753 10.01±61.86 % t .) 
%28.571 ')\ . %36JL>.-.) 

~y 

%8.928 ~I -· 
%64 ç.L...; 

~ 

%8.928 ~\ uP J'° 

%5 .3 5 7 ~I uP\J'°Î 

%5.357 i _.dl.o J)I 

%3.571 ë.l!t.11 

%1.786 4.JJ..ll ë...WI 
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~ )1 ~ J_r-11 ~ ( PH,CC,G) 4~ ~1 ~1_rw _;J.1 y..J.A;; ~y.. : (3) JJ~ 

. ~ 45 ~ J~ l.'.#.l.ll 

Urine J_r.ll Sérum J41 c.j>-" _,l ~I JfUI 

PH cc G G _,.;, jll 

cJlt> 
!'""'.) 

~I 

05 ( - ) ( - ) 1.30 01 

06 ( - ) ( + + +) 2.48 02 

7.5 ( - ) ( + + +) 3.49 03 

05 ( - ) ( + + +) 1.83 04 

05 ( - ) ( - ) 1.01 05 

05 ( - ) ( + + +) 2.51 06 

06 Traces ( + + +) 5 07 

05 ( - ) ( + +) 0.77 08 

06 ( - ) (++++) 4.70 09 

05 ( - ) ( - ) 2.53 10 

05 ( - ) ( + + +) 3.14 11 

06 ( - ) ( - ) 0.98 12 

05 ( - ) ( - ) 1.48 13 

5.5 ( - ) ( - ) 2.44 14 

06 ( - ) ( + + +) 1.35 15 

: a.b-~ 

. i.JJI <J j~ _,1.:l.:.I J..~ ~L;l...I ( 02 ) ~ .J J_,...l:l.:.1 i:.r o~ ~L [ 11 ' 10 ' 7 , 6 , 5 , 2 d ] u~I 

. ( 02) ~.J J_,...l:l.:.1 ~ ~ [ 15 ' 14, 13 ' 12 '9' 8 '4, 3] u~I 4. 
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:~l:dl~-3 

-.:..;IS ~ (.,.>~I .f~-~L,.,.~ d-P__r _?Î ç.WI 0~ .b.Y\.i (2) ~.J J_,JJ:.1 rJ-4: ~1 - 1 · 

.(20) ~1.~ Y- Lo lh J Jk.) % 36 J ç.L....; % 64 ~\ 

-.:..;IS _, , 4.:...... ( 10 ± 61.86) Y'~\ Lp 0~ .b.Y\.i (2) ~.J J_,JJ:.1 rJ-4: ~1 -2 

( 21) ~.J ~\ J 4.:...... 84 ~ ~\ lh r:f pS'I ~ .!JJ..iS"' J 4.:...... 46 ~ ~\ lh rY J'Î ~ ..:;~L,.,.)'1 

• 4.:...... 84 _, 46 ~ o.J~\ ~\ u'Y~ ~ ~L.all ~...w ~.r\-1 ~1 e:--PY

% 30--! .J,.û; 4.;__.... 55_, 45 ~ ~.JW.Î c_Jl_;:j .:r...UI ~L,al\ ~ 0Î ( 21) ~.J ~\ rY ..b.J\.; 

.:r..UI ~ J' %38-! .)...ûj .:r.Î 4.:...... 65 J 55 ~ ~.)W.Î CJ'.rï .:r...UI ~L.all ~ ~ ~Î -.:_.._;lS"' J 

.4.:...... 75 rY _?~\ ~L.all ~ % 12 ~ ~ _,>Î J % 20--! ...::;.)~ 4.:...... 75_, 65 ~ ~.)w.i (.J\_ri 

: r..ù1 ~ J§ foi J$' _; - 3 

' J/t. cO. 78 ± 1. 75) Y' ~ )1 ~ i..U\ cj j§ _#-1 ~ .k...., p 0\ ..li. (2) ~.) J_,..L.J:-1 rY 

-.:..;IS ~ J'Î _, (2) ~.J J_,JJ:.1 r:r ( 4 ~.J ~I 4Jl>-). J/t_ 5 -.::...ïlS"' i..UI cj ~I ~ t_ Ll7.J'Y ~ pS'Î _, 

~' e:-PY- c22) ~.) ~' _,, c2) ~.) J_,JJ:.1r:rc42 , 40, 34 ~.) u~1 Lll>-). J/t_0.81 

. J/t_ 5 J 0.81 ~ o.J~\ J i..UI cj _µ1 ~ _r.,.û; u'Y~ ~ ~~\ ~L,al\ ~...w ~_,ül 

1.10 _, 0.80 ~ ~..U i..UI cj ~\ ~ c_Jl_ri .:r...UI ~L.all ~ 0Î ( 22) ~ .J ~I r:r ..b.Yü 

J 1.10 ~ ~..U i..UI cj ~\ ~ c_Jl_ri .:r..UI ~L,al\ ~ ~ ~Î -.::...ïlS"' J % 20----; .J~. J/t_ 

--! .J,.û; J/t_ 2.50 _, 1.80 ~ ~..U ~\ ~ c_Jl_ri .:r...UI ~ J ' % 36--! .J,.û; ~ J/t_ 1.80 

. % 2 --! .)...\Aj J/ t_ 5 _, 3 .20 ~ ~~ cj ~1 ~ C-''.rï .:r...UI _, , % 28 

: Uèl)I J'l_,o~I - 4 

~\ uP..r° J ~\ ~ ~J" % 37.5--! o.J..û.\.\ J ~ _r.5'Î j:.c_(.,.>y..ÛI .h.i...aJI t_Ll7) 0Î ~J\.; 

o..WI ,,_;Pl_,,.Î J, % 5.337 ~~Y j:.ë i_r-;Lo_,)1 J J$01 ,,_;Pl_,,.Î J' ~ j5:J % 8.928 ~ 

pi:- o/o 28.571 J:.ë ~\ J 9W1 WI J ,% 1. 786 ~ 9 .)..U\ o..WI ,,_;Pl_,,.Î J ' % 3 .571 ~ J:.ë 
. ( 23) ~.J ~ ~\ o)l..ÜI cj ~y~\ oh J , (.,.>~\ ç.\.ill ~I_,,. ,,_;Pl_,,.~ ~la..-

: J_r.11 ~ j§ _#-1 ~ 5 

13 , 12 , 10 , 5 , 1) u~I cj (-) 4L.. -.:..;IS Jy.31 cj j§ _#-1 ~ 0Î (3) ~ .J J_,JJ:.1 r:r ..b.Y\.i 

2.44' 1.48 '0.98 '2.53 ' 1.0L 1.30) ~.rJI ~ ~..U i..UI cj ~\ ~ -.::...ïlS"' esJI J ( 14' 

' 11, 7' 6 ' 4, 3, 2) ...::;~\ ~ (+++) J ( 8) ~\ ~ (++) J..~ Jy.JI cj j§ _#-1 R J J/t_ ( 

.(9) ~\ ~ (++++) -.::...ïlS J ( 15 
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Io J4...J 11 ~wl 

~I ~ c;_;S.w.ll ~.>4 ~ : (20) JS,.!.11 

]. 40% .;;. 1.1-.'~ 

~ 
35% 

,..J 
JI 

30% 

-- .. 

30% 
- -

""') 

] 
25% 

20% .~ 

-
' ~ 

, 20°/o 
-

-'tft. 15% : 
.. __ ,, 

IL.70 -
10% 

5% " .. ' 1 

0% -· 

0% 

45 55 65 75 85 

(~t~4)~1 

~_;S.w.ll ~..>A: ~L...:i'/l.J ~I ù;: ~I : (21) JS,.!.11 
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1 
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30% ,..J ?ROfn 

JI 25% 
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] 20% 
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20% 
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' 14% 
' ' .. -~ 10% 

0 -
1 

' 
'~~' 

.. 
5% ,n; " ,....n, 

~ - ,C.. îU 

0% .. - - -~ . 

0% 

0.80 1.10 1.80 2.50 3.20 5 

(Jlt) t'.1l\ c) _fo.J\ ~ 

i"..!..11 <) µ1 4-i.J ù:!-:t.-.JI .1~ 6:!-: ~I : (22) Ji,.!JI 

D ~I t w _;J • • ·-11 • D · -·11 ~. ~ ~ .>P ~ LJ.a..9.l 

D ~I. • ()-Q_)A • ~I ~lyÎ D f>~La_,)1 
• o~I ~lyÎ D ~ .J~I o~I ~I y\ 

3.571% 

nsz 
8.928%----

8.928% 

28.571% 

c,?_µ1 ~l.lll '-.i!l_;..<t-11 ~I~ ~I ~ : (23) Ji,.!JI 
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4 7. gl ·l\ -4 

ç.W\ 0~ \.;.1>.-J .~_,.,<...JI ç.\...ù4 ù::!~ ~\if 9 / zjL>. (58) ~ J ~W l:.....\_;.) JJ6:. if 

ç. W\ ..w:. u"")4 ~L,.,~ ~\.il\ ohJ, ( Jk_; %36, ç.L...; %64) JG:-)1ifu"")I1.U. ~L,.,~ A...O/ _;S'f 

' i...UI J _?::.-JI ~ ~ J l_;J.) ~ esJIJ U"~\ r:r' ~ ~_f:i~I ...::;\,;Y")>\ ~ oÎ)I 01..Ld Jf ~ ~ 

~.iJI 0 J~ J.r.JI 0 J-" __;1A J , j§' _#-1 y_? ~ ~ J _,.,<...JI ol~I ~ ~ _; ,)>-~ ...::;~ JJW' ~\j 

. [29] ~ _r-i~I jl)l o.)4j .fa ~ 
~\..p~\ èi J..L..::l _p$' ft\.;- <ll w-JI J-\..ç. 0Î .li ~ u"" )\ 1.U. ~L,.,~ y\5' ~ o.l.:>-J ~ _;.\.I ~\ J-L>:. 01 

o_?JI y~ 85 Jl 45 if~\ 0Î j' ~ (10 + 61.86) y~ )1 ~ .h.... p 0Î \.;.l>.-j ~ 'u"" )4 

~ 65 Jl ~ 0Î Jl u"" _;---il 1.U. ~L.....:o~I J..w .)lj w-JI .)lj L.J5" 0~ .b..)'ü W-- ' u"" )4 ~L,.,~ ~L:..\.1 . 

. [3] u"" )\ 1.U. ~L,.,~I ~~~ ~ _)-1 ~ )1 _y w-JI lh M. ~.il 

o_;_,~ J , i...UI j§' ).>.-~ ~f 4;~ ~ ...::..il~ y o.l.ç. J ...::..il_p.; wl_; ~~\ ç.\...ÙI if tyJI lh 01 

i...UI J ;:_Ji~ ul_pij 0~ ~y (22)j.-UI J (2)r-'_; JJ.ih-1 J A.; J.1.UJ JI.Al lh J WG J , J_,)1 J 

~1_,, cJW1 J1~1_) ~~ j J/t_ cl.10 Jl 0.70 if) ~1 JI.Ai~ ~)1 if %20 ..w:. 0fa 

. .,., % 36 L..; 0L i< •I\ ... .b..)'ü W--. (1] U\..i;J\ 4.....,)..1.., ...l..i:dl .1 :LiLJ\ .i..,;\: 1\5' 1 ;\11 ·- · . . ~ ~ if .L - - • - j ~_)Y'=' j - ~ d' .r 

J j§' _#-1 ~ t J J/ t ( 1. 80 Jl 1.10 if ) 9 )\ ~;;\.>.-__.. J j§' _#-1 if __;$1_; ..!.lli ~\5' ~ )\ 

. ( J/t_ 1.80) ~\ ~ i...ùl J ojJl?. i...Lç. ~ ~...U J_,~I 

zj\J .. I Ji C...,. _; t ~...U i...UI J ~\ ~ iJÎ ;;1 4J-4 ~ J d'\)~4 cJWI ~ 4.ti.11 oh 0Î if ~ )4 

-LY U"4~10§' Jle-1_; ~\ J' J}~I ~\ C: èi.l.:>- Lo~. J/t_ ( 1.10 Jl 0.70 if) ~i 

jl)l .}>- U"4~1-..':.....> ,)>-~ d'\~~4 C)Wlj' ~_r-i~\ if Jls:JI 0Jfal ,)>- ~_y.i;; ~lJ\ 4.ti.11 

-~ db Ji 4'LP~4 . [12] ~\ zjl:L\ Jl ~\ t k _; ~ ~;; J ~ 0 ~ la> jl)l 0Î ;;l ' ~ _,....;~I 

~I_,.~ j . J/ t_ 1. 80 if _r.-Sf ~f ~_,Kjl ~I ci\j j§' _#-1 if 41..ç. f.f1_; 0 _,s:i.c_ ~ )1 if %44 ~ 

~G:-_;) u"" )\ ~.1.;.___y ~ ~\ oh fr'Ü J , J_,)1 J j§' _#-1 _;~ J/ t_ (5 - 1. 80) 9WI f.fl.)1 oh 

cJW1 Jl ~)1 tyP- ~_) ~1 Lf:JL>- Jl i...u1 J j§' _#-1 ~ o.)\..ç.l zj~1 ~ ~i ~ '-5~1 

.1,;; JL..:l4 J ~ _,....;~\ jl)l ,)>-U"4~ il:.11 ~\ Ji ~~ J ~\ ë"" J.. J 4J-I t ~I J d'l)\14 

· cU ~_,....;\11 Jl ç.y.Jll if 

j ç.\.$~\ tljÎ ~ ,)>- t Li;_; ;;1 \.il WI ulftl:JI ~ o)=:. u""l/Î ~_?::.-JI ç.l...Ù\ if tyjl lh ~I_; 

: ~ ç.\...Ü\ \.il w\)\ u""l.r-4~\ ~f 0~ 0L-.....Oy.. (23) r-'_; JÜI J (2) ~.J JJ..\.h.I J ~\ l) ~\Il 

_;..li! ~\ 01.i__.ii Jl ~~ ë"" J.. J (%3 7. 5) ù::! WI if p$' ,).l.ç. ~ ~.il\ J ~ Y"...ùl .b...a.ll t 1.;i;) -

~ C: b ~ '-:--'-"~ ~.iJI 1...ùl __;$ _; o.)4j Jl J ~Li>.- Jl ~.) J--:. Lf' Jy.JI J.!.P ~ ç.L\.I if~ 

. [17] i...UI 
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41 j-.P y Lo ë° J'lfe J:il/~\ oh .J~ • (%5.35) ~\ J:il/Î 3 ' (%8.92) ..1 a)\~ -

~ ...l..il 3 • ~1 3 ~\ 4'.>6:-~ (,?..i.ll ~I 3 i...ùl ~ l>Y---4 t U;") U!-! ~")\JJ) r+-"l.J.:i ~ 0p-W1 

'-:fo.lll Al dose reductase j~-4.Jj3...ÙÎ f A J,L:.; Jl E" JI. 4:>\.:LI oh J~I ~ ~\ 0Î ,,:A~~\ e:fl:i 

. [17] Sorbitol Jfe..J_,...J1 r-"'1 4-# ~ 4 yS' o.:iLo Jl j§' p..1 J-~ i ~ 

o.:i4j Jl .;.lh E"..r--!- 3' [1] ~.J~\ ~..i.ll5' ~~~Lo 3' (%8.92) 4_ . I;;\\ ~l_rJI '-:-1 .a:.-

ç.l.;, # ~ ~ (,?..i.ll ~_,.....;~\ ~ J:>Llil Jl ~} o.:i4)1 o~. [19] Î...ÙI ~ J3_r.Jfa1 ~ J 

. [4] l>_;>-Î ~if i...ul,\ ~ ~ 3 ~...Ù\ ~\ ~ ol~I 

. [1] ü~~l ~1; i~ï ~_#;JI 3' c%3.57) o..WI 4..pl>- 3 ~I j~I ~Lpl -

ç.\...Ù\.i ~Lp~I 0§ Jl lh .:i y.t .li 3 (,?;:_JI~/ if ' (%28.57) ~ WL... o.J§ ..i.1.1 J:il/~\ oh_#; t 
. (,?;:_JI ç.\...Ù\.i ~Lp~\ if o_;.' ~ ~ )\ ç.~~ ~ w\)\ J:il/~I oh_#; ..W, ~-1>- (,?;:_JI 

~)\y \..J, ~ (i_r-j'Lo3)1' AJ.J...ÙI o...WI J:il/Î)' (23) ~\ 3 (2) J3..LJ.I ~ 4,;3..ill l>_;>-~I J:il/~I ~ 

. i _r-;Lo 3Jl Wt.i .:r-11 _p,. l> _r>-i J41_y .u ~ _)~ J.J 3 , '-:? µ1 ç.l...ùt.i 

~ cPH,CC,G) 4W" Y-' <..::..>\~y_)~ ..:.J.h J--'IJ.. .i.; i..ill 4W" ~1 01~1 Jl ~LP~~ 

..:....jL.S c%60) ~ )1 if 9 0~ ~_y c3) r-'_) J3.lJ,.1J4j3..U13~L:J.,.11h if L.>.Jl:i 3 , Jy..11 l>Y--" 

4) (J\ ~ r-+4.:i J ;:_JI j3li ( % 46.66) ~/ 7 J.J • ~~ ~l41 J_r.11 J j§' _#-1 ol.J~I 

. J~I J ~ & ~\ ~ ~.:i ~_?:-JI~ t ( o/o 13.33) ~)\if 2 J.J • (J/t_l.80) 

op$" o~ ~3G 3\, [3] ~\ ~3 J ..:.i\.il_,k4'~ uP~~\ ç.~~ ~Lpl ~L...5:,.~ lh ~ 3 

r+----" 4 , ~ ~y. J j§' _,L-J,-1 01).~--->1 ~l5' co/o40) ~ f 6 t...i , [1 7] - ->:- - 0!-4~ if 

( % 13.33)~)1if2 J.J, JH1 J ~ t ~~ 3 ~1 ~ r-+4.:i ~ j§ p..1 &- t c%26.66) 

A.b ~Î 0.r-S" Jl 1~ E"..r--!- .li 3 , JHI l>Y----4 ~ ~ t & ~I ~ r-+4.:i ~ j§ _#-1 j 3L?. 

. [12] o)_)-1 _,i ç._,...ajl 3i ~_,b)l ~..rü ~ .üllJ ~1 

0!; l..a.-l.1 0 .r-5" ~ )1 ~ ...l;.y ~ J _r.11 (..$ Y---4 ~ ~1_) ~ 1 ~ l5' ~ ..P.J1 ÎL:.,. )U w~ Loi 

JI.~ .Uy. J ~_P.jl ÎL:.,.~\ u~ .i>-\3 ~J'° \~Lo' [19] y\!JI t_.,JI if ($;:_.JI ç.\...ÙI if 0j~ 
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Liste d' Abréviation ü\,y<0;; a.l\ ~li 

ADP : Adénosine Di Phosphate. 

ATP · : Adénosine Tri Phosphate. 

AMPc : Adénosine 3 ,5 mono phosphate cyclique. 

NAD : Nicotinamide adénine dinucléotide 

NADPH : Nicotinamide adénine dinucléotide phosphate , sa forme réduit . 

PH : Potentiel d'hydrogène 

GDP: Guanosine 5- diphosphate 

P .F .K : Phospho fructo kinase. 

P.E.P: Phospho énol pyruvate. 

ACTH : Adreno Cortico Tropine Hormon. 

GH : Growth hormon. 

H20H2 : L'eau oxygèneé . 

GO : Glucose Oxydase. 

G: Glucose. 

CC: Corps Cétoniques. 
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Résumé: 

Les carbohydrates sont considérées comme source pr~cipales de l'énergie exigée par l'être vivant 
pour pouvoir effectuer ses diverses actions vitales où le glucose représente l'élément essentiel du 
sucres actif dans le corps. 
L'incapacité du corps dans l'oxydation des carbohydrates provoque l'augmentation chronique du 
taux du « glucose » dans le sang . ce qui est connue le nom de « diabète » dont on distingue deux 
sortes: 
- Le diabète insulino dépendant 
- Le diabète non insulino dépendant 
Le diagnostique de cette maladie se base sur l'étude analytique du laboratoire des symptômes 
biochimique : glucose, corps cétoniques et potentiel d'hydrogène (PH) dans le sang et l'urine. 
Dans la première sorte, on traite la maladie par l'injection de l'insuline au malade d'une façon 
continue et périodique. Par contre dans la deuxième sorte, on la traite par le suivi d'une régime 
alimentaire et l'emploi de comprimés par voie orale. 

Summary: 

Carbohydrate's are considered like main source of the energy required by the living thing to be 
able to do its various where glucose represents the element essential of the active sugars in the 
body. 
The inability of the body in the oxidization of carbohydrates provokes the increase chronic of the 
glucose rate in blood. Is known under the name of diabetes of which one distinguishes two ways: 
-the diabetes dependent insulino. 
-the diabetes no dependent insulino 
the diagnostic of this illness bases himself on the analytic survey of the biochemical symptom 
laboratory : glucose, ketones and potential ofhydrogen (PH) in blood and urine . 
in the first way, one treats the illness by the injection of the insulin to the sick of a continuo us and 
periodic way. On the other hand in the second way, one the treated by the follow - up of one food 
regime and the use of tablets to take by oral way . 
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