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: (JQ~ )\ û..i.._;a.:i -1 

~t..-::.. '11 j ç. L.J\ ~ 04J~\ ~ 4 r-1 _;il ~ 4 JJ~ '-:?J\...i J J;; 0~ (Je 0 J'Lp ~L..::a )\ 

~_>#JI ~ J ,4W\ ~ o :fi yJ\ ~\..,,.::.,. 'J 1 ~ y J~ .us.l 4~\ 

4JJ 4 11,34 ~l.'.i5. 482 '-:?JLll WJ 4 Pb~~\ o..}aJ .(Hagvenoer etÇ.ezard, 1992) 

J~\ ~ .(Blifert etf!orrand, 2003)r
0

1740 '-:?J~ 4...i4lè ~JJ Lai 4r
0

327,43 oJ~I 

4...i} ~ J ~).:...li J,alyJI 04 ~ ~\ 4~~\ 04 ~J ~ ~L..::a)l ~ ù4JI ~\Ji 

.(Ramad, 2002) ç.\~I ~ J~ Wk. 

: (JQ~)I .:.t"i~I - Il 

~ 4J J..} tji ~ _yU ~\S... 'J .lfü J ~L..::a )4 è:l _,t.11 JJ~ ~ :U .J1A I~ ~\ 04 

J..._,:,,. -:11 4-.ijL : . .:.11 4.J\..:JL La\~ 44..J \..:.. .L.:. . ,_-:Il ~ ''"' . ' ... I\ •• Al\ ~\ . ~ ~ .. ..~ . ' • _)A • ~ ~ ~..Y-"'"' .) l.?-' j ~ j ~ .. 

~ 4 4 9\\.;,A)\ ()l.a'JI 0'J 0.a.J\ ~~ l..iJJ 4(····J4J:- 4W~ 4J~) ~l...::a)I ~ 

•~j~~ 

.(OMS, 1978)~6)4 è:l):j.U ülJ~ il!~ J 

:~~\ J.l~\ 1-11 

.w\ J~\ 4..c.\..l...a , _j 4.J~\ A.:i\..iS . .. 40 • .. l...::a .Il : •• 1\ • ·-".1\ ::L-:. . 
j '...? j . _)A~ ~ ~ .? ~ ~~ ~ 

wl 9~s. ... 11 4..c.l..l...a 4 A .... A11 1 · .. ;;1 wL......i· .,1.w1 ~ 4 L..::a .11 · ,_-:lt.J · ... _ .11 ~~1 
~ e:~. )A-!~ 1 . ~ .? ~~ - ~ ~ 

'i".l ... \>\\ ,41~1 ~l..l...a 4~6)1 e:)l.aÎ ~ '-:?µ~\~'JI~ Ji ~ 4~JJiS.l'JI 

.(OMS, 1978) ~1 J ~~I ~ wL......i~ i.tll~ J .wl).~..JI e:~l J ~ ,~L..::a)I &~ 

:A;i;1l\ J~~\ 2-11 

:~fl\J ç.\~\ 4ç.W\ 4ç.\i;J\ ~ ~L...:::a)\ ~lji.; 

:~\.lil\ 1-2-11 

2 



~, ......... .,___.,......,,:;-; , ~ ~)l~J~I~ L...::i)\. L"AlwJ l,.. ~\~~\ 
... I..,.? ~ ••• ., ~ U"l ~ . ~ . 

. (1996 '''lA•ac) bb.J\ 

:rWI 2-2-11 

4pb1111\ o4:J4 y~\ ~LA \jj ~ LA_JAC ç.W\ 4..h...i\Y. (.)-QL..::i_)l c.S~I ~pl ufa. 

t--5. /~ o,07 jj~ ~ ufa. 4pb.u11 04-JI ~ (.)-QL..::i)I J#..Y 0i ~j ~ ,~411 Ji 

j~ u.oL..o)y 04-JI o~ ô_,l:j j .~I 04-JI ~ ~/~ 0,04 ~) ~\ o~ ~ j 

ul ~J ~ J .ç.~\yJIJ 04-JI ~ 4-J~ ~.J ~_;b (Je- i.tlJj J ~44JJ4ll ~l....a...JI ~) 

c:.r--c 0.)4 ~}11 ~ c.;-o %78 ui LA..: 3 ~)11 e-6 ~ ~~ ":?~' u.o~)1 
3 wl~I '.J~I ,w1 b.1'Al\ r) ~fa u.o~)I u-a o~ wt.;...S u~ ~LA w~ 

.~11*: ~_,l:i ~ ~ .J~';I 

~ '-:-l~I 04-o .l;.h 1~ J ,~6.J wly! r) 04-JI Jii ç-t.l:.ù _y. J Wy ~i \j _p.ï .J~ ~'G.ti 

.(Viala, 1998) "WI r) (.)"Q6)1 w~j;i. ~1 ~l ":?jY ~1 J (.)-Q6)4 ~ uJ~ 

:~I ~!~~joli J~J ~-III 

:~_;b ~J:: ~ ~\ ~) .!J_?j ~_;br) u.o6)1 ~ ~ 

:~I J:i~ ~ 1-111 

0-- ~\ I~ ~fa .Y> LA ~~I jjc i.tlJj ~ J '(.)-QL..::i)4 ~ ~)1 ~_;hl\ .Y'J 

·(.)-Q6)\ ~ ~ t..j~ i..;~I t.5·~·,!J,,~JI .J4i'JI t~I jjc Ji '"'LA jÎ 4-.;jt.Î 

~ LAÎ .~4\1 jjc %10 '-:-l ~\ j~I ~_;b (Je-~\~ i;~\jWI u.o~)\ ~ .J.ill 

.L.:!..l=JI ~ U) .4-....ûb ~ 4.1: ·ac wyl~) ô 3h c)j t..jjJ.;, ~ %50 ---: .J~ Jlib~I 

.(Viala, 1998) (.)-Q6_)l ":?y..JI ~L..:il.a;/I ~je.~~\ r) ç-~lS.ll J 

:~I J:i~ ~ 2-111 

l.JJj 0--vhll \~ ~ ~ ·~I ~Î ~) (J-Q6)1 J_?jj ~_;b ~I j4-;JI ~ 

u.L..Jt.JI I~ (.)-QL..:ii.cl 0-a %20 uÎ ~ j ~ •o fo. (.)-QL..::i )1 ~ LJ:!Î ~ l.l....:JI t!I yJI r) LA'lk. 

t.5·~·,i),,,J\ (.)-QL...::i)\ ()A %50 c)J %30 ()A uÎ c.S_?Î ~()A Ù.)C j •t.5·~·ÏÏ·Hll ç.\~\ ()-a ~4 
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· ·G..~I WI wli.i :_ 1 ')\ :_ - 'I ... ~ -A .... ~11 ~ · ... )\ .. _;b · ô "h.i J,.aJ 
()----4 u J J . ..~ t.J J-l ~ ~ .. r-- . . (..):!J-l ~ <..)C _)'-il • 

. ( !bels etj>·ollok, 1986) 4-J~y J)6.j\ ~JJ J w~feJI o~ ~ ~ %60 ~} %30 

:~~)\~-IV 

wL;_jJI ~ ~ f'.LJI ~ ~ (}A %90 (}A foÎ UÎ ~ 'f'~I ~ ~\ ~~)\ ~ 

~~'J~ .4i..r-.:ï J %10 ü-a J!i ùfo ~~)\ ~ Laj)4ll ~Lai ·~ Y.P- ~YI~\ 

~'JI J ~J'JI '-5~ ~ ~ljWI ~~)I (JÎ ~ y~'JI J ~'JI ~4 ~J ~ ~ J 

LA.o 4 ... 1 .t ... J\~ L..a.:J ~l...a)I ~ ~ .~_pJI Jfo r-bJI '-5~ ~ ~ljWI ~ JJ\+ill ~ 

.(Prost et al., 1980) ~I ~ 1.)ù. ~ 

:~~I c) ~~JI ~jji-V 

: ô~J\ ~'.il 1-V 

~ .W4::--l ~jWI ô.lA!I J~ J ~l...a)\ (}A~ 0,9 -~ 0,3 ~ ô~)I ~'JI t..j~ 

.La~ 40 :y ~'JI o~ 

UG.. c} ~l...a)\ ~ (JÎ ~ ,~~'JI fa~ l_fo ~\ <} ~l...a)I ~ t:?Jji ù~ 

.(Viala, 1998) y~'JI J 4JI ~ ~1 foÎ ùfo ~I ~~;/\ 

:r-LAt..11 2-V 

0:--! La CJI~ t.Jjj\ 3 f'\..fu.J\ '-5~ ~ ~~~\~()_?..JI ~~)1 ()A y_?.. fa.Î ù} 

~ ~ ~J .bt.;;) ~~,~~'JI ..l.lc ~l...ajl LS.l.t.> 3 ~\ ôJ~_Y. ~ JIJji 3 %90-%80 

~;; , .. , ;:~' ~! t.JJ y f'\..fu.J\ '-5 ~ ~ f' ~l.S..ll i.:i11 ;;~! ~ ~ , ~~ )1 ~1 J f' ~l.S..ll 

J._l'.ù:i J .4._;_,,,~I ôJJ~I <} (.).Q~)I JY."J ~ ~ f'~l.SJJ .J:U.:U ~ v&JI ~ J ,~L...a)J 

L...a lu ~ 1 · 111i..il · .<:. , L.Z.i"I ô ,b,\.1 ... L • _\.:..Il .. ,. .. ..... -:1\ .. . . 11,..'I .. ,. '1 
J .. . ~ U-'"":!J J " ...r ~.J"'"' OC r--- o _,......::.. (j~ <..? f' ~~ uu ~ 

JI~ ~I ~ (.).Q~)\ ô~ ô.l.A J.lS:i ~ f'\..fu.JI <}~~)\~~_,hl\ i.:,iij3 'JI ~ 

.(Flood et al., 1988) ~ 20 
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:~I 0-4 (JolQ~.;ll t.J~ -VI 

ULll ~\ J -"I ... L • ...... . _-: - .1\ L..::i)I . . _l.:.-:11 ~L..i'JI 4.ii . LI\ • i ... ... .. J Y-"~..FUC~~U.O UA~.. ..~u~ 

w\J)I J yWJ.\I J l§~IJ ,~\ J ~.A.JI wljl.))71 J ~J1_µ1 é.J~I ~_>b uc CP 

L§_,._li :i . .,\ 0 .J\ ~\ 0~ u.oL..::i)I u~~ JWI ~pl 4..16. <} USJ J .(.)ili'JI J yi..:JI) ~~\ 

(Doing e!~ie, 1962)4...iL..i ~ ~J Lk 01 ~J ~\ <} r-Slfa-}411 J ~J..rh-JI ~I 

:('l_,a..JI) 'ijlJ:lll (Pl 1-VI 

%95 JI~~ .iJ ~yt.-JI _Y.P u.o~'J\ .llc jl~\ yc- (...9..;h.JI u.oL..::i)I ~ t4J 
~.Jfo ;;..:i~ tj~.J}I (ji::JI .llc jl ~\ <} 4a .J:! ~ ...9..;h.JI ~ .J~ LAS ,;; ·.,\"JI ~I l.J-4 

l.r---a w\_J~ ;;~ jl~I <} (...9..;h.JI u.ol...::i)I ~ .o\..b..JI ~I 0-a % 0,5 JI..?-! u.o\.....,)\ 

.ç.\.-'JI ol::..:il ï ·""11 lA\..\ 1 .. .. -:1\ s-1 .; -'I '- : .. . _) .Y:"-' _)AA ~ <.$""" ~ 'it"':!':' 

ë.r---a '-::=H.J.L.'.ï j.faJ . ~I ~ ~I ~'J 1 J r"U:uJ\ ~) ~ J ("~\ ~ ~I u.ol..:i )\ J.:..~ 

L....ol:.. ,~~) ;;..:il..c) ~ ç.\_)....a.ll <} ..:i..?.yJI 0-A.JI ,jl~I <} cA ~ ,ç.\.-'JI _?-i ç.\_µ1 

~~! ;;..:i~J ~ J)l:.. J ,ç.1_µ1 ~ 01.:i cl_>bi/ ~ ~ JWL: 3 ,~\.il.11 (.$~ ~ 

·~~\ ~y.JI ;; .JJ~\ tP-; 

oj_;--iJI ~1 ~ ~ u.oL......,)\ c->--1J Lai..\ 1.J~ ,~i ~4.fi.i:JI O.J~1 0fo 

14 L....o\.:.. ~ œ..a~I y,i:- u.o~'J\ LS~ ?'~\ <} JY'l Jfi::.c 0,288 - JY'l Jfi::.c 0,216 

.0.A.JI 

0~1 \~ ~ ~JW\ ç.\.-'JI =4bG....a ~ ~ J jl~I <} CJ..;h.JI u.ol..:i)1 _p.Ï .J.J....<>..G ~~ 

.(Cambel etMergard, 1972) )~\..: ..:i~ J ùlJ:i _;li J 

:('l_,!S.ll) ~~1 CPI 2-VI 

~ % 75 ~ _)~J J_,.:ll &._>b ùC F ~\ u.o\.....,)\ 0-a ~~~'JI ~_;hl\ 0J 

0~ _;li 4.JWI ~ J ,~..:il..c r-~1 <} ~ 0fo lA.llc ~I ~I ~_>b uc u.ol..:i)I cA 

. 0 ~ ww .J:!Î ~ ~ J _,.:li <} (.)"'°\....., )1 4-::! 

J_HI ~ o..'.l_?.y ~~ w~~ ~_;.JI u.o\.....,)\ ~ 0}.! ,~..:iW\ ~\ ~ j3~ .llc lAÎ 

4-.lSJ ,u.oL...,)1 ~~1 ;;~ ...9 r"~1 <} u.o\.....,)\ ~ ~ ;;~~ ~>" ~ ~1 o~ J ,~_; 
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y_,.:ll ~u)/I c.S~ ~ ~L..:i)I ~~I éjk.J.t)_,.:ll ~L..:i)l A..;lSJI ~I ~ ~ 

.~h pH ...JI 0~ L..~ ~Io~ ~ji ~ ,J_,.:ll pH ...JI~ W!fo 

u-- J-jl JHI ~ ~L..:i)I 04 ~ ~~ ~ L.B~I ~~~I 0i ~b.:~I 04 ~.lit.li , .. ,iJ: ~ J 

0i ~ ~ ,~ ~\ ~ j ~ L..j)4ll.} jfeyJI yJI (Htwl ~L..:i)I 01J ~J/~ 50 

u~ ~~l jk.; ~ ~, •, •. ;,\\ t)yJI 0j}I ul~ ~~I u4SyJ~ ~yJI ~Lwo)I 

.(Cambel etl1ergard, 1972) o_».6 

:~I ~ 0'2~)1 ~ ~i -VII 

o..L.a...c.ll ~GuJ Chlorhydrique ~ J~ ~) 01..d.i'JI ~ .i.J ~j ~ ~L..:i )1 ~ 

(.)"=!\ • 0! 0 1 0~ 0-L.a...JI 14 ~_?.JI ~lj'JI ~ JyLll I~ ~ J ,~_p.JI wljl.)'JI Jytic. J 

~ (~ ~\i..JI .)--#- (.)"=11......:i )\ 04 ~411 s- fi.JI .~I~ el.a ~J .i.J~ ~ ~~I (.)"=11......:i )\ 

.9~1 4.:i.)~ 

o~ ~J Uh.} ~~11~ 0ts l~J .~1 ~! ~ ':?~1 s-Ll.i.11 ~1~1 ~L..:i)I c.5jï..:..; 

~ts l~J Lai 'C~ J rL y,F- 0~ ~WI o~.} ~1......:i)\ 0µ ,~ Â. a!aal\ ~\ ül.S J 

r" .,,-;!\ tj-.-i 0µ (04J.o ~) o.Jfo tfilJ ~Ji (jh ~) ~JA Â . a!,, JI ~L..:i)I ~ 

. s- l....4c. 'i 1 ~J 4..L. J ~y~I o JJ~\ .} (.)"=11......:i )\ 04 s- _?. JJJA ~) ':?j); '-- ~..?. 0~ 

.} ~ 0fo ~ 'r~I c.S~ ~ Wlj ~\~ .uµ ~I ~J ~L..:i)I J~~ c.5.;b ~\ 4"' 

. L.. j)4ll ~ 4J... .fi.Î s- 1 ~I w4.fi.ll 

tL..iill J J~I ,~\ ,~I :4J... J s-l....4c.':ll ~~ ~ oj.?.-J ~ ~L..:i)I ~ r~l s-1~1 

.(Viala, 1998) ~U:iJ ~ 17.L )); \.- '~~I 
~\ J~I .. . '- . î(SH )4..c. --- -11 ,_ A),,'\; ... '- . ··;;1 \..lii.I\ l.wo)I .b1ii ~--Y ~...F lP J ~ c..s- ... ~Y"' lP ~Y. ( ~ ... 

. ~L..:i)l ~I wl~l:J.11 J~ i~ L;:.Î s-l....4c.':ll ~ LS~ ~ o~lji.JI LSft~I 0jl.x..JI 

.(Prost et al. , 1980) ':?Y~I ~\ ~ dll~ J ~\ jlr.JI ~ 
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%50 

~1.w1 ~ u-a~ )1 JP y 
3("/~ 1 

'\.-~---~%90 
~I 

J/~ 250 

%10 

~I - ~ [l d5] ü:fa 'f".J:l 35 : o~I -
' . 

f"~IIII 

T~70= 

;.c200 · .... 
c-"' U:y:...J 

14i------ ------
- - - - - - - t- - - - - -~ 

1 • 

, . , , 
ô.?.J ~ln 

( ... ~\ ,~\ ,~\) 
T f".J: 40 = 

;.c [0 66] · · ... 
c-"' ' U:y:...J 

1 jly,ll 1 

(Tsalev, 1985)~1 i_} u-a~)\ r-_>.:ly,~ :01~ 
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:~\ J°4+\I c;~ ~ ~~)\ J:J~ 1-VII 

LI.J~ J:i9 i.jJS,.;JI ~\ j'+:JI t.S~ .)c. (.)-QL..a)4 ~ ~.J'il wly:;i_;..JI ~ 

: 1.5..)SjAll ~\ J°4+\I c;~ ~ 1-1-VII 

~w ~.)A_)~~) i.jJS,.;JI ~\ j'+:JI lS~ .)c. (.)-QL..a)\ ojW oj\.;)I l.jjY 

(.)-QI . a',,,. 'l 1 ~ , J .,>--ill ~) .J:Jfal ~WI , ~\ c.} ~ ~ ~.;JI 1 ~ ..)~ l.J-'l y .JI JG.. 

.4-.aj)ü.JI t.S.J~\ .J J~I .)c. l.JW'jl 

~ ~ ,o.ftlill c.} w41~1 .J ~ w41~1 .)c. ~yJI \~ oy\U:JI ~l_;c.'il fay .J 

· Lili'ili 4-il...a'i\ '- ~\~\ 4..&..wlS'l\ w~I · \:_. W:u îi ~ ' J~'il ~ , · . .< ·'·11 o ,,~ c . . . i.s- , , , . _)~ ,. ,_) .J+l-4 y..i.i ....;:-Y" ....;-

~ ~ ùfo ~\ ~~l .J '-'yLJI ')Ja',l\ .} w~I o~ ~ .J ( œdème cérébral ) ~WI 

. J .)JI w Y' ~) '-iJ y .l9 ~ w'l ~ .J w41 ~4 

o~ ~ ti. ,_ .... <'.~\ w'l - '·'I · 1 ,4.Jjtc -'\ 4..i.L\.ill . .i tl,g:j 1 · ,. · WI · llli'll · l ù 
., _J-~ ..P-"' u .J , Y ,. ~ _) uc~.r- c u ...F 

.. ~ ' · _..: ... , · "·'-'\ ~ · l ~ , . WI - .... ;\\ 4.Jèl.,dl 'ô · ".~I\ ' 1- · .<'.'. 4-il...a'll es-~ ~ e::~ , u , .r- (.:_-::-- .J , ~ t.S~ i.s- u~ . . 

~Lù._J\ ~ ~lc_,ll ül~I .)c. 0.A..JI \~ ~\.J Jy,..J ~ ~L..a)4 ~WI ~\ ~ 

. (Lorton et/\nderson, 1986) ~ ~\ 'ôJW\ ~ c.} ~ ~ 

:c.;hrt.ll ~\ J4+31c;~~2-1-VII 

JLli c.} ~ '1.r? br 0 ll ~\ j'+:JI lS ~ .)c. ~\ y;.1 (.)-QL..a )l Jl:J\ ~ yWll ~ 

.~\ ~\ l.>"1~100/~ 120 ~ ~\ c.} ~L...i)\ ~ ~ Œill J\_j'll ~~_Y.. 

~\ c.} ~l_W\ .b._,l Wp. ,~_;=JI yj4JI .)c. y).1 ~ y\+J) lJC- 'ô_)4c 1.5.;:aSll ~\ JLli 

~ ~ lS~ .)c. ~L..a) ~ &L...i'il ~ c.} j;..c \~ .J ~.Jy..i.JI ~\ ~ ~ 

. ...WI 

~ wü .J.' · aall .)c. o ~b ~ l.J-'l '-#br oll ~I j~I .)c. ~L..a )\ Jytio ~ ~ 

~Lo'il i-:JI < - "·'I tG...ill Lo'il · .~I\ lùh 4-.il...al · WI ~ '· _,L-', .b. .1 , .J.J . .J '.? _,,.,.. ~ UJ"" , . • ~ ~ c.,F _p.. ~ y 

.(Lorton etAnderson, l 986)AJbY" JI y~)U 
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:~I cS~ c>- ~\.w:a)I ~~ 2-VII 

Jh k_,l Wp. ~~I ~u'JI c.SjJ..- ~ 4.J:!C ~ l)..::IL..o)4 ..)bJ\ ~I üÎ ~-' .ill 

.J~I i.} w'ùfi_,yll _, w~_,9.11 ,~'JI ~1.A~\11 ~ ôJl;Y. ~ ~_;b ~ 

,,... wUI . L ·-\ w~ ~ . Il . ·. - 'I . ·-·.11 . i ~ l ·.11 w L::.:JI . .l.ùa.ll WJ 1 .ill -.s---- . ~. • l)..::I ..)"" U"1 ..r- l).Q ...,r-' u -' c.r . .) . U"1 , ,...?.-

1.....:::.JI >~ LciS ~I lùL:J ~ ·.'\J. -'·· .11 w~I o >, • Wjl k .1 ~, .1q ·1 -- 'I ' , ~ . , , Y'-!~ , _,....u -' ( ..Y , t.j_,,...... .)~ (.$~ 

~I o~4 Ù~ L- .)~-' ü_,_µI 04 ç._p,.ll \~ i.} ~u.JI ~_,l;JI '-:-lJ.111.) J_?.-' ~J 

~~I .l.....Jc. ~ ~ W..ü ~I ~l_;c'll .J~ ~l c.;..)~ t..- Atrophie glomérulaire 

ùl_;cÎ o~ _, t\i:ij\ .J~ t:4 ü_,µ '-:-l:!fal y~'JI c.S~ ~ ~~J ~ _, l)..::l~)l 04_).JI 

.41b Y' JI l;)GJl t.; fa ~I 

4 >è{,·,-a ô ·'JI o~ .,t, ù.i:i.. ~ ·.'\! • _ .... 1\ ~I 1,... L..o)I >).:j wllil ·.cj · j L- • .)--p. ~ , • Y'-!~ . ~ l)..::I ..»J . , ~ lS Y:. ~~ U"1 

. lùl:JI · . .J 1 · .>.<j • ~...,,-- _JA-1~ J 

L..1)1..:JI · . _i \.A..)JC · .ll · ~ ,w~ · :.111 1 .... 1.....:::.JI L..o ·" · ·. -'I · ·-·.11 • • • ~ ...,---- U"1 • ...>: , J.)JJ:;"' ~ , l)..::I ..)"" 0"1..r- u..:i ~ y~ 

~..,WI '-:-Wll_; _;~ t:4 ~ Jl_,.b~ ~ t"'4\ ~ c.;~ ~I ~J Lcis. ,1+91_,.:.. ~ l.A~ J 

·~ ~ll.JI 

l~yü J\__r-jl c.S~ ~~'il ~ ~I ~'il 04 ~ Ji:- wt.;..& _;~ c.;~I e:i~I ~ 

wL-;!_,:JI ~' 9 t,.;.·, t"'~';;I oi....A ~1 -~W ~J ~1....J ~ 04 w_;J9 ô~ ô~ u..:iL..o)l 

0-- ~~ ~ ~ c.SY..Î ~J_,.l ~I..) t"'41 (.)C- ~fo. ~ I~ ~I_, ~~I L;~ 4-JI__»- _, 

. c.; _,_,.lll ùii~ _,..fi.li 

:~~~~y wlj L:lJ_,:JI w~~I ~ 01 ~WI 0-- ~.Ali ~) .ill 

ç.l_,b..I ~J ~I LciS ,sH :JI .J.J~ ~ ü~ _,~_,:JI ùiiJY. ~ ùiiJ..r.JI I~ ~~.J -ùii.JY. 

(..}'l~I I~ l.J..)U J .J_,i,..i_,ill ,j~I 't"'~\SJI ,~.Ali~ ~_,_,:JI wll-a· ;.;,JI o~ 

.(Friber etJruhaut, 1971) 

:~I .;'tf+ll cS~ c>- ~)\ ~\~~ 3-VII 

c.S~ ~ ~ ~ ~I w41~'il ~ ~ ~l wl.....ilyll 04 ~I ~jJ 

ül~ ,~\ ~ '-:-l:!.Jè cj_,~ (..}'11.....i:i..'t/I i.} üt..u ~J 'u..:il......:i)l l_,...g~ ..)\.)1 c.S..)} ~I j4..;JI 

~\ ç.\.Jui';JI c.SjJ..-~ t"''iÏ _, ~I üj.J i.} ül~ ')Ja·,)\ i.} ~ )1 _, ül.J_,..)}4 .J~I ,~\ 

.(Hagvenoer et<.:~zard, 1992) 
/ 
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:~\~~'JI c;~c>- t-3-VII 

\i_S ~I w 4.i9 A...i ft..d~ wli' .·.11 · N ~ · _;,11 1.... t....a)I ~t:i · • : _;,11 -.J • yo.: _)A ,_r- . "6--"' ~ 04 ï CS- (..)-'Q _»J ~ ï 

t--1ilp ~I ~ c.S~ ~ ~l9 t;jlt..J 0) .J~.} Jw:û _;li 0ü...i''1I ~1->°Î 

.(Hagvenoer et(ezard, 1992) y~YI .J 

t;Lll ü~lS 'ôfo ~ly:.1 .J~ ~} 'ô..lll..JI ~ (..)-'QL....::i)l ojbJ\ oj4)1 t;jY :'ô~I -

.j6. ~ Ù:/j.i .:ill~ .J ''ô~I ~ r-'14 ~ 

t;~l ..bh..JI cfa ~ ~ '(..)-'Ql....a)4 j6. ~ yl....:i..a j.) ~ ~~ ~ 04 

~I .J 'ô~I ~I ~ c.S ~ ~ ~h ù j\.:JI ~ )4 ù y.: Lt. ~I jJ .J ~l .J ~lb ~ 

.~I 

(..)-'Q~YI c.S.ll 'ô~ wlyJ ~I 4-:i.._fol ~ly:.1 .J~ iJc- A.luYI r1:- ~\.Jj ~ 

u ~~I ..)--#- jl.)YI .llc. ~_;si (..)-'Q~)l ~~I _;#- w4SyJ1 ~~I 

.(Hagvenoer etCezard, 1992) 

li.J. 0_,l_,ill c.S~ ~ b6. W1 ~ (..)-'Q~)\ J wt::..;'11 04 ~I ~ :0_,l_,ill -

~I ~.} tw) ~~_,li ~Ll y~I .J~ LAI~,~ .J 0~ le.~ 0~ ~I 

~ (..)-'Q~)l ~4-a ~'ü _y. ~l....::i'/I o~ ~ 01 ~ .J ylill w4.fa.} ~\.hjl .J 

.(Hagvenoer et:Çezard, 1992) 'ô~I yL....::aci ~ .i..:i..a .J ~I j4-;JI 

:~\ J~ ~\ JJi..11 c;~ c>- 2-3-VII 

, ___! ojL.i . · · ·1..,,u j\ ·~Î .li w .<~.11 ' 1 .... üWI .L ·-1 ük _1 : Li .<~.11 'ô~ -~ ,.) 04 U.J-l , ...r c.5 lJ.i -~ c.5 ~ es- . ~ y (.)'I -~ 

j4:lJI .J ,J~l.J r-.lll ~~YI~ ojl:!Y. w41~'11 o~ w~ ·t;-"4.lll u-:i~)I ~ 

. ~4MI y4=J;/I ~I y:.Î .J~ ~ .J ,~I ~ 

0LJ_»1I ç.b c.} ~ ,~\ c.5~ ~ o~ ~_;;y.-i \......Qly:.Î u-:i~)I ~ :~I 'ôjè -

.:illL......JI ~ tw) j..?..J t;~I ~I yc k_,l LoS 'hépatomégalie ~I t\..U:il .J 

(Cullen et al., 1984) ~ _;#-~ LAl.J~ .J ~I lµGJI ç,Llà.} r-'ü ç,~I .J ,~1 

t, 
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:~l~I ülLJSll ~ ~~)\ ~~ 4-VII 

:.): Lei~~ ç.\~I ~I u~..fo ~ ~~)\ ul~b ~ 0-o 

üL._jfi_,yll _, ül~I ~ i_jjb..: ç.\~\ ~_fill r-Llè. :ç.\~I ~_fil\ ç.Llè. .)c. ul~tJ\ -\ 

.bLlù .b.W J)b . ç. \ . -- 1\ ~ .q ç. Llè. \,.. ~ • ~)ti ~· (j'I Y""""-' ~~ i.s- y~~ 

_»iL:J1 ) ~4-a ~ ) 1 ~4-a 1 _»ib Lecithine Cholestérol Transférase ( LCAT ) 

~_fil\~ 1.j_,_b..ll ç.L..Al\ ~ J_,_µ_,sll ~ tti'.i) ~J t;~~ LAA ( t;~I ~\ .)c. 

.ç.\~I 

b1 tr,y l!L..Jj_, ~fo~I ~ ~ ~\....a)\ _;~ :~fo~I ~ ~\....a)\ ~b -y 

: ~\ . _g · .,.. LciS - .. 1\ ~ o ··~- -'I u\....i · ·;11 · ~~.JA..r- ~ ~ ~ ~Y . ~ 

Glycine 
( activée par le 
phosphate de pyridoscal) 

Acide succinique 
( succinyl - COA ) 

Acide a- amino cetoadiapique 

1A.A.L 
synthéthase 

Acide ô- aminoleonilinique 

deshydradase 
A.A.~ 

Unoporphyrinogène III --411 -- porphobihinogène 

Coproporphyrinogène ., Procoporphyrinogène IX --. Proporphine IX 

_)® 
l 

Corporphyrine III Hémoglobine Hème 

+globine 
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: .\Ji.li c; ~ ~ (.)oQ~)I ~"b 5 -VII 

(.)Il _,.J..i t \.ii) t:4 J ~\ ~I ~\ .)c. 4=i y§ J ,~y.li o~I .b6...a ~ _#j k _,l : ~ .J..lll o~I -

~ oJ~_,.JI ~~ ~.Jlia îic. ~ ~ T3 ùyaY. ~ 01 'l) .T4 ùyaY. ~ ~ 

~_j-..jJ .b~ ~ _#j c)J J_yW wl_»i\::JI o~ J ù_;c- J ,~L..a)~ w_,l:Jl ~_;a..JI Jl.)'il 

.(Cullen et al., 1984) 5 - Deiodinase 

~_;bS.11 o.L..ill ~J ~ w~l~I c}J r.ill ~ ~L..a)\ ~ oJ\.:ij t?JY :~_;bS.11 o~I -

JJ...>fi..>_,_sll l.i:· .a w~~I ~ 17 -hydroxy.corticosteroides ~ c.;.:a\.bjl <.} w.tA:i 

.(Cullen et al., 1984) ·(.,?4Y4JI 

L..iY4JI ~ FSH J LH :~yay. ~ <.} c.;.:a\.bjl k_,l :~l:..:JI o~I -

(Cullen et al., 1984) 

:(~Lllll J~I) ~'1.s:ill ~ (.)oQ~)_\ ~ 6-VIl 

G _ .. _11 wl.:il -·- 11 wl.A ,., .1:. ~ _ -~ 11 '· 11 ..)' 1.,..a .11 . ·-'.I\ : L)\ îic. _ 
,_,........ ~ y-iu .)~ ~ .~ (..)..::a.9.l ~. 9 ~ ~ Y" ~Y'""' ~ 

~l 00 j Pb ;. <~ 23 · o ..::.ülS l~I ',\\ , - ,\\ . -9 L...a)I ~ L...il...il -=-'-'·'· c--- ~ ..>~ ·~ J r ....,--~ . . ~ 

~ü:J\ j~I LS~ c)c YJP ..>~ c)J 9Jy ~µ JSJI l"..lll ~ J.olOO f Pb~ 73 J 

.(Langrajan et al., 1975) ~1.J)I '-;-l-l4J4 ~ ~ ') 

L.aS .~~\~_,:JI J wü....iJyll wljl.)J ~ ~ _;~ ~L..a)tj \~ c}J ~~l 

oligospermies t · · G -~ _11 wUI -·- 11 , 1- <.::.il.A ,., ..) t.....:a..il b:i:i ~ U-- ,_,........ ~ LS~ es- y-iu feJ , 

~L........o )1 LJ---A JL....c ~a • ,t.l ùJ ·:.., _;a..JI ~I.;, .~,'il .)..._je azoospermies J 

.(Cullen et al., 1984) (J.olOO /Pb~ 73 ) 

J L.aS ,_;L...S::J1 ~ ~ y~\..- '~)1 LS~ c)c w41~1 WjA :olyJI Île. -

J_,i§ La 4...6.. . -9 · -· .11 L...iii')I ~ .b.û.i ~ ~I W)l;J\ , 1- •J.:j L...a .11 . y ....,-- '-? J~ \" , . , , , . , LS ~ es- .Y.:J ~ Y" 

.(Friber et al., 1986) ~4)11 
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~ w4~J ,A_;_,is w4~J ':é·,11 ~l c;~Y ~ ~~ '~ w4~1 ,A_;J'lA .J ~ r)IÏ 

w . .1\ 1\ \. I<' J •• ~ w'ul . L ·-1 w~ ~~ J'- ·I .l.l.l.i!. . ' . ~'il . , ...! ~ f.S', ~ <.? y .J . ~ .J . .J 'i!-""", .J • ~ u. ~ '.?-

A;.' ·ac w41~1 ~ ~ t>_?.Î ~l.JCÎ ~ b)U LaS.(1989 '~~) ·rl:Ï 3 ~l 2 ~ 

w.J 1>4,! _;_,ku ùÎ ~ ~ .J (A~~I ~b) c;~I ~I ~ tw) t:"' ,Jlib~I .îic. ~h 

.(Truhaut et faber, 1971) 4-.aw ~~ ~J c;~Y 

:(Toxicité subaigue) JW\ ~ ~\ 2-VIII 

~ r 'iÏ ùY .J ~~ w'ib i.} w4~1 o~ ùfo .J ' ~ w4\+lll o~ w.J.b. .uc. ~ .J 

LJ--:Î o_; '?" ;.,.l\ ~h ~I l,)A ~L:i..i o~ ~\.Ai~ 'Œ~L...JI i_} c;fa. JLli 4..16.. A_;l~I i_} 

~~ . .• 1 JL..:JI ~ . A ... ·.11 ç.\..tiÎ .uL J •· ~ La 1~ ,ï, >ho 4-.aL...JI o~WI ç.\.kcl wtiil 
(.)";1-' • r- . _JA.l • • .J ? . . .. 

~,_,<11 ~\i'i\ ~ t>~ ~ yl~)'I ùfa. W} .J ~I oJill ~ yl~I 

. (Truhaut et fa ber, 1971) 

:(Toxicité chronique) 6'4J.JI ~\ 3-VIII 

w ~ ç. 1 >-+1 ) (~ ~4) ~~ ~l...a _) ~ ~_,.b 'ô.l<J .J ~ .P4 ùfa...J 

.~I ~b 4-..ciSly ~J c;J); \.- 'u.al...a)4 

: , ~~\.Ai J,:..I ~ · · .. Il .A ••• ',11 ' ' ~- y . (.)'°y- r- ~ .J 

:(Présaturisme) ~\ J:i L.t 4.1...>4 1-3-VIII 

Lli\~\ ~ 'i.J J.al00/~70 0A J§Î A.b._>JI o~ ç.\.:ûÎ ~I i.} u.al...a)\ J.A.a ùfa..J 

j~I . ~~LA.a l...o_)l ~I · ~I · • 6 .1 ul.a)l.c ~Lli\ ·.<'I, · .. 1\ A_h 11 '-r" • u.a _) u.a ~ •. y~ ~ u.a ..r' ..)A f.S', 

-~.J ~ r'iÏ.J ''--;-UÜ y~I ~ ..J.lf.: 4..lhll o~ ~ .J ,A_;t.9_,ll 4..!W wlç.IJ'?"'J 

~1 w~y~I ~ .J wLJfi.Jyll .J r.ill ~fi.JI y..a\.1JI ~ 4..lhll o~ i_} ~\y); LaS 

.(1989 '~~) 
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:(Intoxication franche) ~\.,li~\~->" 2-3-VIII 

û~l~I_, 0_,_Jll y~ 'rlc JI.}\ 't'~ ,~\ 0lii! :A.b.yJI o~ ~ly:.1 ~ ü-a 

0-- J.-jl ~J ~l~I û'--:lfill_, %60 0-- J.-!I ~J (.)}:lfo-"°'*11 ~\.b.j\ :r.lll ~ 

·~' iJA\JA/0~ 3.5 

J~ ô~~ rYï ,..:.it!}J'I ylèl i_} ~~ 'r41 ô~ r_,..li ~Li.a)'\ u.a ~b. ~' ~ =rYi

.J~J w_,-A 1~1_, ,~\.b..NI y\.....a.JI ~~(;.JI 

~u1 ~_, l..hLl.i ys.'11 ~' L:Jtt. ~_, ,~, t.} ~~1 y~'J1 ~L:.J-

0 ·- ··- l\ ~\ ~I n > l.....ll.i..iù '\.ll:..';/\ W.l::o...l ·~ ·.< -· ~\ ùl .t.,'J\ L:.'JI > ~ _, , ~ . . . '-' , (.) U--::-' , ~ _, C:j r-1 

.(1989 '~~) r.lll ~ t\.ij) ~J c.j~:,; ~-' 

(Intoxication ancienne) :cJ.oj."'1\ ~\ ~->" 3-3-VIII 

~ 4}1 fal i_} w~l o~ ~.»1 ~ 'ÜA j.JI ~\ y4.:JI ,A.b, ~\ o~ ~\ y:.1 ~ iJA 

• . _i L:.)w û~ 1 . , · .. \l\ w~I .llc . . _l( w'-'·'I WA\ ... ·.C . .i..:i1 LN.: . 0"" <..,?""" ~ • ~ ...?-J ~ . . (.)A _)A c.j y-> . ~ ~ u--:: ~ (.)A 

.~\~ r~ ~ t\.ij) ~ ,..:,i\~ o.Al _,~te J:!Sl_jil ~y..JI J~I .llc .~ o.fi+a 

~ LS..?-1 û~.) ~J ~~)'~ ,_;h:J\ \~~\~\.....a.JI~ ~'JI .b_,__;;JI .)_iJ ~-' 4}6. ~ 

.(Truhaut etlâber, 1971) o.A.JI_, 4.j)\ 0\..hy.ii .J_,.b.j ~ ~~Ab.~\ o~ i_} ~~)\ 01 
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~~~\ ~\~)AJ\ :~\.ll\ ~\ 

:l:!J~I -1 

w~3y11 ~ w4kc ()A ~\ ~)\ ~3jYI ~li.li ~J ,ùli& lf.J~ ~Y d~.J~I 

. (Encarta, 2004) ~\ 4-uù'il ,j 

w3jYI <.)--A i'.90-80 ~J ç.LJ\ ~ u~J~I ~ '~ .;:.J:::. uJJ ~ ui ~~ ~i ()A 

.(Kagi etNordberg, 1979) ~\ w':lb.11 ,j ~l.1:~3 ~\ Jy:ll 

:l:!J~I ~ 1-1 

<.)--A U::--aYI L.c ~ t)-J ~~li.li .J~WI ()A IJ)lhj\ éll~3 ~\ ,j 4.J.~I ~ ~ 

~ ~ljll w3j'il c.;---hl ~\~_,li _y.~\ ()A'-:?~\ .JWI l~J ,4~ï;.Q)r\ ~bYI 

lJ"=I' ·a!Q)I\ ô~L.c)J ~\&fa\ ~ J~I ~_;b 0C c_rb:i 4.J~I ()A i'.50 ~ ,~\ ~h 

.(Zhiri et al., 1985)<)_»11 ~~YI 

:l:!J~I ~Jl.Jol.Jà 2-1 

k_,ll ~J ~_;b ~_;b 0C ~\ ~ ~ éll~ ,~ Â....LJ\ ~lyJI ()A 4.J~I ~ 

~ . LI\ LJ.a.c ù! - ~ _1(1\ ~l..o':ll 4.Jh . _j ~ '~ .1(1\ ~\ 4-b.I J --'\ WI ë: ...)---=-' .. j-lJ .. ~ . • ~ ... ..~ .. Y. ~ t.ci c.r.-_) 
.J~I ~ ~J \"~\ ~ 4.J~I ~ tliJ) ~J (.,?~~ 

~ ~ ,~~1 j ~#JI ~_,i1 ~ ~~1 t)lb:I~ ~ Jy:l131"~1 ~ Y.J~1 ~ <Y4! uJ 

~ ~L._hj\ '21~ ul.S \jJ ) '~~1 ~_,li ~ w~I ~1 '21~ ûj\.S l~J ?~1 ~ Y.J~I ~ 
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~sumé 

Ce travail consiste à étudier l'effet de l'intoxication sub-chronique par le plomb sur le 

rat Wistar, et particulièrement sur certains paramètres liés à la fonction hépatique et rénale. 

Deux groupes de rats ont été traités par deux doses différentes de nitrates de plomb dans l'eau 

potable pour une période de 4 semaines. Le troisième groupe a été utilisé comme témoin. 

Le poids corporel a été évalué chaque semaine, ainsi que le poids du foie, reins et rate 

à la fin de l' expérience. Ainsi que l'urée, créatinine et la phosphatase alcaline. 

Les résultats obtenus montrent une diminution du poids corporel des deux groupes qui 

ont été traité après la première semaine, avec la présence d'une différence significative. 

Notons qu ' il y a une différence significative dans le poids du foie qui montre l'effet du plomb 

sur la fonction de ce dernier. 

Pour la concentration des paramètres biochimiques on remarque une diminution non 

significative dans la concentration de l'urée et la créatinine et une augmentation dans la 

concentration de la phosphatase alcaline des deux groupes traités en comparaison avec le 

témoin. 
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;4.6stract 

This work consists in studying the effect of the sub-chronic poisoning by the lead on 

the Wistar rat, and especially on some parameters bound to the hepatic and renal function . 

Two groups of rats have been called by different doses nitrates of lead in the drinking water 

for one period of 4 weeks. The third group has been used like witness. 

The bodily weight has been valued every week, as well as the weight of the liver, 

kidneys and spleen at the end of the experience. Besides the urea, creatinine and the alkali 

phosphatase. 

The gotten results show a reduction in bodily weight of the two groups that have been 

treated after the first week, with the presence of a meaningful difference. Let's note that there 

is a meaningful difference in the weight of the liver that shows the effect of lead on the 

function of this last. 

For the concentration of the urea, creatinine and the alkali phosphatase one notices a 

non meaningful reduction in the concentration of the urea and the creatinine and an increase 

in the concentration of the alkali phosphatase of the two groups treated in comparison with 

the witness. 
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