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ABSTRACT 
The present study aimed to investigating the effects of rifampicin 

drug to induce morphological malformations and histological defects in 
some divisions of central nervous system during embryogenesis of swiss 
albino mice Mus musculus at the level of light microscope. The pregnant 
female ingested of rifampicin orally as ascending concentrations 150, 
250, 350 mg/kg body weight daily, which started at the ih day of 
pregnancy until delivery of neonate. The result revealed at 150 mg/kg no 
morphological malformations were observed except some 
histopatholgical changes in the spinal cord. The ratio of malformes 
embryos at 250 mg/kg was 14% represented by embryos hypertrophy, 
Encephalauxe, Embryos cyanosis, and ophthalmoptosis. The histological 
injuries in the mantle layer of neuro epithelium were vaculation, bleeding, 
degeneration and necrosis. In addition, decreasing of central canal in the 
spinal cord appeared. At 350 mg/kg of rifampicin the malformed 
embryos, were 29%. The morphological defects were enencephalauxe, 
abdominal teres is with intestinal cenosis appeared lowering of the cranial 
skull, displacement of otic and straight microcaudale tail appears. 
Histopathologically many injures appeared as vaculation hypoplasia and 
necrosis in the mantle layer of neuroepithelium , as well as protrution of 
brain laterally as external brain, in addition to spinal cord damages, 
compared with control group. 

2007 J.,l:l 5-4 ojlill ~_,.JI ~~ ~.fol ~ ~ olpJI r_,w J}'il _yU.}JI ~ ~ ~I + 

.J.J"'il ~4ll uly!.4 ~WI ~4ll ~La .4..1\.....J l)A Jl.,..... ~I • 



~ 
~ 

c· c ·c. [ t '(\ t' f 1 r- O' ~· 1 '(\ I' .\ ~ ~ y· r c;: 1 {>-' ~. t. 1. . ~ ~: I ~- C·· ·~ l~ f ·~. , ~ ~ -b" . . . '5,. ~ ,~ h· i L. , . ,L 
~ - ~ f ·C. [ !::.. p - - . ~ 1_ ~ ~ "'' t t. 'c, c - ,t' ·~ t 
~ -~ i ~: l ~ f E ·~· ~: {: ·~ .[· t. ~ I 1: ~ i t ~ !: [ t ~ 
\ t 1:.' [ ~: L C· lc ~ t L ~; ~ ~ <::: 1; 'J: ~· 1~ t: ~ ~ ~ ~- lv 

- - [ 0 l_ - [ f ~ ~ 1 1: b t- ~ -- ~ · ~r:- - 1 ~' -~· l 
~ :~. ~ ;. :-: 1. ·. : ~ \· ': . . ,. :~· ':· .. ~ ! t ~r· · :~. t l~ l~ f.\ [· 

(.'i E ~ ~ ·E E r- ~ CL ... ·~ ~- -~ ·[ U) - • ~ ·s.. .t . ~ . r 
~ 'r ~- - ~', 5? {· \e_ \/\ L l ~· . I: ::. l:' b . ·r·' ~ c: ~. ·e. c-
!;:= - t ,~' le.. 0 1: ~ -~. v. - L- \... ·~ f . . ~ . lr:- \.... r.. '-" -~.. . 
. ~· ~E - ( :E ·s... ·t ~ t f- ~ ~ ~ ·~~ t 'f.:. .;. l t· ~ · 1-. ~- c·· 1_ ~-
-~ -f ~ ~· ( \: t' [., l ); ~ ~ ·t. - - ~ {1 C" -~ 
(~ ~- . ~ ~- r ~ ~ ~ '_ :l~. r ~- ~· 'I> ~ 1 • ~ f ~ ~; 1 f ~ l ( 
~ c;.· - [7 D\ l ·C ~ ' . l ~.. ·. L - . . -~~ "' f.' b 1;- \... - \... 
~' h ~ ' - ' ~ ' -~ t . ~ ' - ·V '-· . r. r. ':: :., ,~ ~: ~· l. :::;; f - .f ·~ .t r ~ 1 'L . - ·t ·. 1; ~- ~ ( f f 

•(;; ~ - - f \.: t ·C. - '-f· [ G,, . ,r;: C. ~ - S,.. r ~ --- \e_ t" - ~v .r.: ~::.: E c -r.. '- l.. , -~... b lo 'e ~ '(\ [7" "(... - •(;. ' C... - [., 1/\ ~· . . \r.,. - . . . ....:. ~ . • . N . - ' 

l ';. .. . ',; f l ,[: ''to. 'L '0 c ~· :f. . ~ 'S: [ t t 't 'F;; : ! ~ ~ - '£ ·t 

·~ ~- ~~ 'l'L f )c. f ~· '1 ~ 'f'lc, l ~ '-}.v 1:· ~· ~ ·;:':: t ~ -~ ~ ~ ~ 1_ [ ~ 
o- . - "' V" I l t:TJ ' - I> L N L. . ~' ~ ·~ ~ 0 " -

' ' ~ ' ' ~ ·~ - 0 ~ !::.. . - \0 1/\ _:. ~ "' - - '[ \... tE () , s... ~ L- ...... ~ '1 . ("{\ , ·L . ~ ~ rr.. . 'c. . r· . !::.. c _ C· - l.. o v L· ,_ , · ~ , ,. , , 
....- C· "- 1A o. t' "- ' "'' - , L · ' 

--: ~- \_, L. ~- ~ <;,:_ L f fl ~- L·, ~ ~ t r ~ ·~ ~ [ 1 t t 1 .L -: ~ t en C f L ~ \.-. ~ ~ :j ~~ f , [ ~ C· , g (::.. 
1 

"1. .c C· ,f-" -G. [ fZ 
\... 0. b. - - \... E: \.... ·C: '( ( b ~ . 1;- {)t b ~ 'r ~ ~::.. ., - '~:<. - ·v '&. LA . , , , C ·,L ~ - ,E. 

r;. ~ ~ f t [ '~> )A ~ 'h _ ·~ !, t t J <e: ~ rg 't t f t E 

l 
r t 
~ [• - [;: ~I 

<: 
,t' 

t 
[• 
s; 

1r 
!J 



========~~----~-~-~-1_··-~ __ . _4_J_J __ ~_J~---·~-~-~--~-·-~--~JF· ======= 
~ ~ _;h.::.. (::"' tAjl..bc.l L,~AI~ ~IJ Rifampcin ~~)I .Jt.ic ~J i..jjJ)I 

., ·-" · .. ·.-11 W':/1 ~ ""' ~utA •· · ~.h.:j LA · :11 U1 · · .)~ ~ ~ • ~ •• I _,.....u (,)r'l J ~ .) ~ 

..L.lc pregnancy ~I oft J)G.. ~J 4~ ~:II )ill~ l..jfiyJI ~I 
. .Jtk.ll 0A ~WI wk. y,JI rl..b..:l.uJI 

~\ ~l_;bJ J\_JA 

(20) 4JijJI J~ Mus musculus l..j~y.JI ~:II )ill ~ ~I.J.lJI ~..?.-1 

~ .Jfi~I·C"' t.J;WJI (12-10) ~ yl....a..::..)IJ :;~1 ~\_j;/I·~J' :;* ~J rC 

a J'.•a Jl oJI~I ~~ (JI_;JI J~ L,1A .JStJI ~J , (5) o.l::...JA ~~ uJ_;.l; 

r~l y. ~ i..j~l r~IJ ~I 0A ~ r~l y. (JI_;JI f'~ ftiJ (6) Vaginal plug 

~ l..j~ w':ly.4. ~~~)I .Jtsc ~I.J.lJI o~ ~ r..b..:l.uJI .(7) ~I 0A JJ':/1 

.JU ~I (60) rl~~ Y.J~I ~ ~ .(8) AJWJI oJWI L,1A rili 300 ~ :;~ 
1 l.:.. U •·1 (15);; .L. 11 ~ ~ ~ • \..:....a (4) 1.- ~' · 1 l.:.. LJ--A .) ~ ~ ~ rl •• .,?.r-J ~ I r...s-- Ur" 

~? ~ ~~ JSl ~L:.. ).9 ~I (15) ~y,U ~~ (3) J _;bi.JI ~w~ ~..?.-

0jJ 0-a ~~ rili 350 , 250 ' 150 ~jel.dJ jf,l_ft.J rill 0./_;.b uc ~~)I .J~ 
~ .(10) ~I 0jJ 0A rt-f _AJLa 0j)l ~ AJJh.a ~J ~y,JI wJ.b.J (9) ~I 
L ··-·'I 'I I •. II w I ' ~\ I • I tJI -·'1 q ~L:JI WI ~\_j\ , .• -~ ~ ~ ~ (,)A ~ (,)A f' J:!:' c..r .) C;-:! ..)-'-"J . 
w~l ,-,J", cJ ~~ Jyh....a ~~;/I ,·,-..• • •. (11) L\_fij _;JI ~_;.bJI ~ IJWc.l 

I ,''·'11 J -- C:ll I A...Jjet......aJ · .. <1 • l..b..:l.uJl.J 'J.S.j;/1 ~ ~ ' (% 70) t.•,')'l J -- C:ll.J ~ ~ (,)r'l - ~y f' I.) - ~ ~I 
0 

~lj ~ ,· •. · .. .,J f' (54) .J~I ~.JJ l?.j ~I ~1).~1 ~ ~ wy>hJ w§J.JJ 

·(JJ~I ~~1-u.J.,..S_,J~I 0~ ~)J' _}j.;AJfol...a (7) ~ ~J ~~.1::.. 

cJ..LiJI w.JJ---'-""'J y_..SyJI _;y.aJI ~~ •'•·a"'9J DPX _j\ oJlA: ~\~\ wb 

. . 

. Y-~ AJ~ j JY ~ Y .JP.-r'l rl..b..:l.uJ~ ~~ 

~till\ 

.(~1 6A 18 ~~1) ~I ~W~ ~l£.JI ~~\ ~~.1 

:~ (~~1) ~4aJI ~_Jll.i 

~I~, ~t! ~I 0~ ~I .J~ l..j~l ~)I J)G.. L,1A ..b..yl . 
~ tLA.lJI .J~J' ~ (0.8) 0jJ J~J ~ (17.3) J_,b J~ C u~ ~~ 

·j;/1 ·I I 'J \..bJ..o .lc: •. ~ -'1 _A"\~ A I w '~ .-.1 ~ I.-· u (,j~_JAJJ J ~ ,y c...---Y- J -..?~~ ·- ~ 

~I ojJY.J J:~l u\j:jJIJ, ~I ~I C_,....;.,J uc ~, <YI)I ~4- ~ ojJY.J 



=====I~ .... ~ ~I .:.Li"';I.J ~~I UlA_,.:..ll JF===== 

L# &'------'}1 C.~-'-' .a J91;.11_, ~La~l wl_;b~l :;:w_, , LJ;;-, ... 4 ~.J~ ~~~ 

.(1:~1) 

~I~_,JI.y 

(t La.LJI r~) _;4=U~I t La-lli j:W __,11 4LL.t,JI thli.JJ ~~ ~I ~~ 
First and (I _,II) ~UI_, J_,~l ~WI uJ ·,Jh.'l\ (~-'-', Telencephalon 

~ __,11 t La~l )~ '-..ily ~I ~I ~}~.hll ~w_, ' second lateral ventricles 

' ~1_, ~_,.il wlj ~j..JAC y)L;..S ~Epidermal layer~~ A,j~\ :~ w~ 
j~jjl_, , ~.)lj ~_ill wlj ~_,_p ~ ~Mantle layer ~lh.;J\ ~~ ~ 

, 

~W uc ~, ~~~ ojW\ ~ ~1_, Marginal layer ~kJ\ ~~ ~, 1~<4 .,. 

Spinal ~~~~I j:W_,, (2:~1) Diencephalon (tLa-ll\ ~r) ~I tLa-ll\ 

Gr~y ~\'?"·,,, 11 ~jWI c.L...aJI_,, :U_,~ ~.fiy oW .J~-' t?Jl\.111 ~I __,11 cord 

~~~ u_,.;--SJI :;:w_, White matter ~~~ ojWI_, H wyJ\ ~~matter 

Ventral_ .a J''h;ll c.J_,_r-i)l_,' ~~~~I LJ.a ~~~~~<}Dorsal horns 

.(3 :~1) ~~\ ~~I ~I ~horns 

6A ts . r~l) ~~ uJJ 6A ~IF t5o ~_; Jlh.l~ ~~~ ~~~ ~~1.2 

.(~1 
, 

~ .aJ?"''' ·, w~~~ .J~ lx, y~ :i.A~ ~~ .J_,J; rx ~till\ w~l 

· .. w~L.:.. _ .1.:. , ~·.< .. 11.uw ·· . - , J ~~ ~ ~ < -=·11 ~~ ~ .)~-' •. ..)-> .?" ~-' -' . ~ Y""" . 

. ( 4 : ~1) ~ ~~ c..a A,j )iA ~~\ ~~ .} Necrosis 

6A 18 r~l) ~~ uJJ 6A ~IF 250 ~_; Jlh.l~ ~~~ ~~~ ~~1.3 

.(~1 

~ :i.A • ~~ .. 1.:. II · .. < .'.II I~ 1~1 ~ UkJI ~I .111 'tl.i w L.:;.\ . . ~ . .)~ IS ~? r' • _) ~ .) 

~~~ wl.AyZJI jyl LJ.a.J, ~ (2.52) c.Jj_, J~_,' ria (25) J_,.h J~ (%14) 

__;--f._,' .a i1',;. Jl ~ 0b~ ~L:u ro:Jz. _, Hype1irophy r.;,. ;.,·,4 ~~I .J~ 

wl.;---6~1 ~ uc ~, .u) ~~.J).J, ~~ .ll:-JI wl~ jyjjl_,, uJ)I ~ 

uljl_,, Exophthalmic ~.JL:..lluL.:ih:..~ uU~ u~ ~W_, ~4;..:.."_, ~La~\ 

c----a G.Jt:iA 4 J''h;ll ~I ~ ~ ~ ~j_,, Abnormal pinna o~ :i.A~ 

.(5 :~1) o_r4-JI ~~ 

~ LJ.a fol Jb.,:j ' t La.l\1 ~.?- .J~ __,11 ~I ~I ~I ~ ~ 

f :-, .' o .J~.J t La.l\1 ~ ~ , ~\ ~ i .Jla tY'i )I LJ.a (,?..,WI ~ _?...11 ~ 

35 



========~~----~-~-~---~--·-~_J_J __ ~_JJ_~ "_'_~_~-~--~-·-~--~J~· ======= 
~I w'il::.. .J~ ~till\ w~l Lc.S , (6 :~1) J,atsll ~I ~~I ~ J#. 
Degeneration v&:JI w'il::...J y...rJI.J ' Hemonhage ljya..lll wyli.J Vaculation . 
~I · ~, (7 : "" •11) o .L. .ILJ :U ~~I o 1 • hll 4...Ulbill 4..i..J:JI . ...! ~ (JC ~ ~ . .) ~· .)~ ~ . .... 

J=,.I..ll.J ~I.J ~.J fo w';l::.. .J~.J, ~jS_;..JI .uus ~.J, ~~I ~I ...,;b!.J 

.(8 :~1) ~~I o.)W\ (':'~ ~~1 o.)W\ 

6-418 r~') ~~ uJJ 6-4 ~~~ 350 J:P~ Jlh.ll:a ~La...JI ~~~ ~~1.4 

·(~1 . 
~ LJ .. 1.:.. :i..A • A..hl .. 1.:. II · .. ( .·.II \~ 1~1 .ili:. 'till\ ~ I • • -~ ..J-'-'1A • .)~ I..S' ~? (' ~ .J 

L:u~J:uJI w~~~ jy,l lJ.a.J rt- (1.50) uJ.J J~.J , ~ (20) J,b J~ (%29) 

' ·····- 11 - ... -1 ~I ~I o •· ~ \jJ I , Abnormal - .. L ue. 1'" • · ·····- 11 -·I.:. ~ r-:-'- . ~L. .).J ~~ ~~ .)~ 

, ~ lJ---a ~I (.JL:;.. ~I ~~';\ (.Jft.J oy.JI ~.} (yAj) ~ .J~ JkJ . 
J.J.J-U ~ A?-"?' II ~I ~I .} u.albJI .)~ uc ~ ' ~La'; I t la.lll ~ y,S .J 

~i.JI .} ~~ .J o ~ .)~ .J , ~~ ~ .JA .Ji:. ~ U"i )I ~~ ~ uj'JI u' ~ . 
, 9 :~1) o..>4uJI (':'~ :U.J~ Straight microcaudal \.1-;-. ~.J ~ ~~ JkJ 

.(10 

~I ua---9-i.J ~I w'l~ .J~ ~\ ~I ~I ~I ~ ~ 

(11 :JS.,.UI) t La.lll )~~I o)~b11 u.a ~\..h;J\ ~I .} y...rJI.J Hypoplasia 

lS b;" , ~~ <S hi tJ~ .ll....a ~ .Ji:. , ~~ ~ ~ ) . .::JI t La.lll J.JY. ~w J . . 
:; . ·- ,, La\ .ll.a...J 1..::.. -. I . . . 1.:. .1.:..1 Lc.S ' ( 12 : IC" •II) ~ ' . 1.:. • ' ~ ~ (' - ~ ~ .)~ - ~ ~ . lj.)~ ~ (.)"' . . . 
t I _,:,1 u.a ~ _,:, .k;J Exencephaly ~ )J...l\ t La-lli ~l::...l ~~ ~.J ' ~ t La-lli ~ 

,., 1•,"-~ ~~~~I~~ )_y..a\ ~\:ill\ w~l Lc.S .(13 :~1) t_La..lll w~~ 

~ o lh -· 1.:. ~\ :\...wl::....:u.JI · • jWI . _g . .:. ·.·.II - ~-.11 w'll::.. - .. :t.!\ ... . .) . .)~.J ~ ~· .J •. . Ufl '-:? ~ .J ~ .J e:.- ~ 

.(14 :~1) :;_;.4..J~ :U.J~ ~jS_;..JI .uus ~.J, ~ ~ 
4 ~l.LJI 

.J~ ~ f'.J:! (18) ~ ~'11.} o_;.4..JI ~~ ~~~ w~l w~l 

· L__.,:j , (:Lilijjl ~I ~1) ~)tJI w\~\.b..j'J\ j -' "C" w ·-'I ~ ·····- 11 ..>) .J -- .J ~ .J - ~__,.. ~ . ~ 

~LJI ~I ~I La •·•• u\...l;.:.)L.JI o~ •. .-.1~::.11 · .. · .. _II , ~I ~La)'\ wl ·'-'11 . -.) (':'~~ .J~ ~.J - .J ~ ~ 

wl.i..l.b ~ 'I ~La-lli l.l::....l ~I o 1.1.:.11 • w · - ... ·.11 . --~'I -~ '-.:.t • . ...! ;(12) • I..S' L. .) • •. .)~ ..>) ~ ~ ~ ~ .....--
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=====~ .... <Joa,J ~I uli~I.J ~I ..::.\A_,.:.:lll ll===== 
~\ La ~ ·~~ 'till\ o~ , t' La~\ ~ t....:.::Lll , (UL:J\ , ~lbiJI , A...ulh.JI) .) ca ~ ~ .J ~~ c: .J ~ ~ ~ . 

ol__j3 \$~ t;YI~I JS,..:;JI ~I ~_,.:;JI ~I j:W ~LaS .(15 , 14 , 12) u~411 ~I 

L...a ~ ·~~ 'till\ o~ , ~bl....J\ ~~ . _g .d....ub..JI ~ · · 1:.11 · :~11 · W ~ ·.< c----a 0i.lJ ~ .J ~. . <..,r ~ . .J ~~ L).J~ .Y. .J ~~ y 

. ( 1 7 .J 16) utb.411 ~~ .J~I . 
. ·Ll..uL____Lol.iJ)I th..J ~~\ L .. 1:.- ~ • :U:..\ .. t:. .1c. ~\ ~\ 'Gi ~ I 
u;;---;-- ~ .) • ~~ ~ • .)~ (" .) ~ .J 

A .,./,·,11 O~.J, .. ~1)1 .J\.i,JI .J:Sfl ~m C?-Y-.J, ~~ uj.J u.a ~IF 150 y,s_y 
wlDW:..'J'\ · -.·.II ·--~'1 .. 1:.\ · .\ .(19, 18) ·\b.l.J\ 4...J\ ~~La ~·--~~ ~ ..ft'"""" (.)p.<...r u . ~.) ca~ 

~~ ~~._g . ··~ d..:j~ ~ .~ , J ~\ ~~ <.•11 1 .. 11 · ~\ 
•.. ~ <..,r ~.J ~.J .J . ~~ U?'-l r..r ~· 

.(8) ~~.)~~La ca ~ ~~ O~.J, 0_)~ ~fi-JI 
.J~ ~~~ ( ~~ l.;.a r .J:! 18) ~ ~)Ll '-? ~~ w...a )\ ?I LaS 

· .< · ···- 11 -->,a~, w 'l:l.c\ %14 ~ ~ • :U:..\ _;.<.j_;. L 250 · .. < ~ · 1.9.J)\ ~.J ~ ( . .) . . ~ . r- r- ~~ ~ .. 

~ ~i._j\ .. 1 ~~ .J , .ll.;JI <.Jl9 .Jjl .J ~~ ~~ 0bllA ~cu r.lc. .J , U"i )I ~ 

1\ , (20) · • l.J\ <Ul\ ~\ W :i • ·~ 'till\ o~ , · .. < .~.11 \~ .l.lc. lh.lL ~UI e;,;s--' L)~. ~ .) '11'-:' ~ j ~? _) . 

-.ljJLS ~~~ Y.J:F ~I ' (21) Doxylamine succinate ).ic ~G ~ t La~\ y,S 

.~\ ~ LS_,b.JI ylS::JI J~ ~ Jlfo'J'I ~ )S11 ~ ~~~ .. .. .. .. 

t. Ldl .t:.. ~ o- •~.11 1~ dJL.:.. _g ~ ~ wl -- ~~ ~~ w .. 1.:.\ LaS 
_)~ ~ <..,r - . ~ yo ...>f--J .) ..ft'"""" 

ul L.J--A (22) ~411 ~~ .J~I La ca ~ ~~ O~.J, r' .:o~'4.J ..J#. ~ d..:j~~.J 

w .J~\ La ~I .J , t La~\ t} .. WI F. .J ~~)\ ).:SC. ~\w ~ ~.h.; ~ 'J' I ~ 

.} A ~~ u.a ~WI wk. y,JI ~t:, ~ ~~ .Y.fi t laJ .J~ 0-c (23) 4.b.411 ~~ 

~lbiJI ~~ . _g · -- j w.. . .. w'll.:.. .. t.:. · ~ , • ';/\ UJI llil .. . <...r ~.J lj..JA Y.J ~ .J~ UC ~ .J . 

LaS ' (24) ~41\ ~~ _)~~ La ca ~ W~)W\ O~.J ' t La~\ )~ ~~ 0_)~ . 
w'J'l:..S ~ ~ wl ... C::. · •11 '-- 1\ .u . _g I . " - .·.II · -- ~~1 .. 1.:.1 ~. ~ y ...>f--J .J (.,? ~ U?'-l y= .J ~ <..,r ...>f--J ~ ~ ~ 

i._J\ lh.llJ ~~ ~ · '-'\ o.WI 'WI · .. < .~.t\ 1\ ~\ j .J9 , - ~~.11 . .:. ·.-·.t\ '-? _) . ~.Y= .J !,.,?' ~? c.S . . yy .J ~ .J ~ 

utb.411 ~~ .J~I La ca ~t.h:U wlb)WI o~.J .yxJI 1~ ~'J'I ~ o..J#. O.J~ _;1 

.(25) 
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========9~----~-~-~---~--·_4_J_J __ ~_J~---~-\-~--~-·-~--~JF======= 
L-~ ~ ~I o~ .J , ~~"?II 4 Jb all ~I ~ U.:Olb_jl j.JY. ~I.J.lll u ~I 

.Sodium valporat f'J:/J_,....JI ui.J_yl\.3 .Jlh.: Uo~l ,ljc. (29 ' 28) ~411 Uu.)l.a . 
- ' 23) u.J \,411 ~La(':"~ I~.J ~yJI.J ~l;! :i...\~1 ui~'JI j.JY. uc ~ 

u-a (31) 0~411 ~~ .J~I w ~~ 11\.J ~_J ~_J o~ '-;-li~ .J~ ~~_J, (30 

Uok..JI ~ ~ ~ ul .. ~I .lll u · · 1:.1 LoS . ·I ···~'I ~I . ~ o - ••·11 11\ · W . • " • .)-" ~ .) ~ W...)-"'-' . ~ ~ _;: 

~I . ~ · .:. ·.•.II ....... :.-,11 ... , ti',ll ~'}G., · 1.:.. · ~ · .. < .•.II liA J.jc. l.hlw . r..,r-~ _J ~- ~_J ~ .)~ ~? .) . 

~ , o ~I ~ ~ ~ ~ _JA Loc. ~I t Lo.lll )~ ~I o .J4J:JI LJ.o ¥lb..ll 

A...JI ~I Lo .... ~I oiA ~I ul .. .:..·.11 J ~ ~I I.:Wl 'WI · .. <·'·'I 
• .) (':" ~ • • _J • • ~ ..»Y. .. 1.$ .) '4' ~? 

· ... 11 t' Lo.lll · ~ -:. '-llo . ~ ~ ~ wl ·• 6 h 'I (33 , 32) · • l.J.\1 ~ L>" lY"' '-:? - y. - . ~ .J r..s' u~ . 

~ (34) uLhl:JI ~ w ~~ .J , r-~J _,....JI ul .J...r.Jt! .J~ )ill ~~ Uolx...c ,ljc. 

cl..AJI ~till\ w~l LoS .Ethanmbutol .Jlia..: Uo~l ~ tlo.lll ~ )y...QI 6.Jh 

~I r-lol ~ C fo ~ ~ ~ , ~~ ~ t Lo.lll j.JY. J)L:.. LJ.o r.,p .JWI t La-lli 

4.........c. y,JI ~ (35) u~411 ~I .J~I Lo (':" ~ ulh:..)LJ\ oiA.J , ~I LShl t..i~ 

a -,1.;..,1 LJ ~~_J, ~.JyJI ~w .llc (36) 0~411.J ~~~ l)AoG.. u-o ~WI 
· ~ · UWI w~ ·-'I •b ~ l:JI t' La.lll o •• 'I 1 .-. ~I J (23) A.:l::..l.J.\1 (.);!A - L}" - ..r.>-' ..)fJ . - r.F.) ~ r..s' '+'.) ~ . 

' :u.l:l.::....o ~ I . I ( . •II L_ ll - .. .'.I\ . --~II .. 1.:..1 LoS . . '11 WI . . . ~ A 
-· .)~ ~~ ~~ ~ ~ ~ .) ~'-:? 

J9 , :U ·.< · .11 .u~ · ~I..::.J....J\ c.I....Aull · -JWI J . .:. ·.·.II - ~-.11 ....... .-.-.11 · -~·.< 
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~ , ~~\ ~I ~~I ~~\ wl_#lll LJ.o (38) ~411 ~ W ~~.J 

.~'11 .JWI ~ ~ Jy~I.J411 .Jtsc. LJ.o ~WI u~y,JI _»Jb 
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~I~ .b)' .o~l ~~ J.= I'J:! (18) _;.=~)II )ill~_}~~ _;bW ~I_;C.ji_,! o.J>""' (I: Ji.,!'JI) 

I X ·(!+'"')'!) ...:;~~-' t l...l.ll cl...Ail _, 

j!,l___..j .h.......:.. )I .o.J-4..._]1 ~ ~ J.= I'.J:! ( 18) _;.= ~)II )ill~_} ~_;U...... ~~I _;C. ji_,! o.J>""' (2: ~1) 

• (EL) Epenymal layer ..:..\:41 ..::_,)(:; .)1 t_L...lll }.l;J ~lo.J4-J:.ll cl...Ail_, (1.11) _)\+U)'I t_L...ill ~~ 

0_,_L. (D) Diencephalon t_L....L..JI .J:l..J---'1 J:!~J (ML) Marginal layer, (MAL) Mantle layer 

55X ·~-':!1-L>;L.S_,J\...WI 

J!.L._..j .h.......:.. )I .o.J-4..._]1 ~~ J.= I'.J:! ( 18) _;.=~)II )ill~<)~~~ ~I _;C. ji_,! o.J>""' (3: Ji.,!'JI) 

J (DH) Dorsal horns J:!L....:,J' (WM)White matter J (GM) Gray matter cl...AiiJ (Sc) spinal cord 

60X ·~.J:!I-L>;L.Sji4JI 0_,!... .(VH) Ventral horns 

(Ri) Rifarnpcin .J~ J_..~ J.= i".J:! (18) .;-=~)II )ill~.}~~~ ~I_;C.ji_,! •.J>""' (4: ~1) 

(Nc) Neural canal ~J (Sc) JL_.!. .b.)' , ~I 4.ihWI J~ ~ ~~ 0JJ 0-o ~~~ 150 jf..fo. 

50X ·~J:!I-L>;L.Sji4JI j_,J... • (N)I Necrosis p..llll ..:.)lb._, 

250 H.fo. (Ri) .)~ J_..~ J_.......,.('J;!. (18) ..>-=~)II ).ill~,}~~ _;bW "-,;ii_;C. ;.; O.J>""' (5: Ji.!.-.!1) 

~ fo.J, ~ JS..:.i .~1 LJ:!.\:;JI .J_,..l; .b)' .• _,.';... ~:b ·•~ ~:a .~1 0JJ 0-o ~~~ 

' (Au) Abnormal auricle~ _;--~:. (.)ljiJ (r+---"YI) .u_,l Jl.i.JJIJ , ~~ .4-ll ..:..1~ J:!W_, L>-'1)1 

IX . Exophthalmia (EX) <:£}.:..11 _p..j .:;~l.l:.~J 
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250 >-f..fo. (Ri) .)~ J_...l..... ~ i'~ (18) .)AI=- ~'il )ill~.} ..r'l....... F ~I_;C._,J_,i OJ~ (6: ~1) 

Hind • (MB) Mid brain , (FB) Fore brain Y,.'--....A. .l;.__,.'i ~i)l ~4 ~ ~~ L.dJ u-- ~~~ 
60X ·~>.h:.);!·.JS_,J~I L;_,l.. .I.~:;-~~ (HB) brain 

250 >-f..fo. (Ri) .;~ j..l..... J..,.:.. rY.. ( 18) .)AI=- Ja:;!'il )ill ~.} u"=>~ thi..l ~I _;C. _,J_,i >J-""" (7: ~1) 

(N) J (He) Hemorrhage ~_,...l....JI wJ---lliJ (V) Vaculation ~~ w'ik.. 1.:..'-i .~1 ..JJJ ..;.. ~~~ 

266X ·L»--~1-~_,J~I u).. (MAL) t4b.) (De) Degeneration~~ u'ik..J 

250 >-f..fo. (Ri) .)~ J..l..... J..,.:.. i'Y.. (18) .)AI=- ~'il )ill ~.} v:a~ F ~I _;C._,:;; OJ-""" (8: ~1) 

(GM) W:fiJWI ~IJJJ (V) , (N) w'ik.. J_,.J:.J (Nc) _)i....oJ (Sc) ~ J\.,!Jjl b'i .~1 uJJ u-- ~~~ 
33X L»--~1-L,):!l....S_,J~I 0 _,1.. ·(!'+""'il) (WM) J 

350 >-f..fo. (Ri) .;~ J_...l..... ~ rY.. (18) .)AI=- ~'il )ill~.} ._,.u~ j;W ~I_;C.ji_,i >J_,..., (9: ~1) 

J~ 0---< ~I.....YI ~JY..J ~I ~I·~ bY .• _,.:..... ~:b , o__r4... ~:a .~1 0JJ !)A~~~ 

I X .(~1) oy.JI 

350 >-f..fo. (Ri) J~ J--.1...... ~ i'Y.. ( 18) .)AI=- ~)II )ill ~.) .,.U~ j;W ~I _;C. ji_,! OJ-""" (1 0: ~1) 

Straight ~ ~ ~j Y..'--....A. h-...:..'i .• _,.::..._.. ~:b '•->4- ~:a .~1 uJJ u-- ~~~ 
Auricle ul:l'il c\.....4.....:jiJ, (~1) ~~ m.w1.} u"=>th.il J_,.J:.J o->4-J'-i ;,;_;~.i. (SM) microcaudale 

IX .~1 Lp!_,.. Y.f:-.} (U) 

350 J.-.f..fo. (Ri) .;~ j..l..... J..,.:.. r-Y.. ( l 8) .)AI=- ~'il )ill~.} u"=>~ thi..l ~I _;C. ;_,so_;_,..., (11: ~1) 

~I ~J (V) __jl u'iL=..J, ~I~ yj:- (D) ~I t\...Jll ).~.:;-bY .~1 uJJ..;.. ~~~ 

SOX ·~Y--1-LJ:!l.....Sji~l u_,l.. .~1 o).f-.hll (MAL) _jl _} N J (HY) Hypoplasia 

350 J....-:!S.fo. (Ri) .;~ J..l..... J..,.:.. i'Y.. (18) .)AI=- ~YI )ill~_} u"=>~ thi..l ~I_;C.ji_,! OJ-""" (12: ~1) 

LS~I J__,__..i ~ Y.f:- ._,.u~ ~(E) Exencephaly .pJl.iJI tL.Jll JJ..>i b)l .~1 uJJ u-- ~~~ 
33X ·L»-->.!1-LJ:!l.....Sji~l 0 _,1.. .~1 

350 J....-:!S.fo. (Ri) .;~ J..l..... J..,.:.. i'Y.. (18) .)AI=- ~YI )ill~.) u"=>~ thi..l ~I_;C.ji_,! OJ~ (13: ~1) 

37X ~~1-LJ:!L..&.,J~I 0 _,1.. .(~'+""'il} ~~ ~'t...l cfo.. _»:.. c~l k'i .~1 wJJ u-- ~~~ 
350 J....-:!S.fo. (Ri) .;~ j..l..... J..,.:.. i'Y.. (18) .)AI=- ~YI )ill~_} u"=>~ thi..l ~I_;C.ji_,! OJ-""" (14: ~1) 

.;_,..1J (NC) ~ uc )~ (WM) J (GM).} (N) , (V) , (Hy) u'ik.. .1;.__,.)1 .~1 ..JJJ..;.. ~~~ 

. 37X · 1- ···1 < .. , ··· 11 · .1. . 1.:::· •• ui:. ~ ~ lh. 0:f""Y.. U;:""'-'>''""*' 0_,..,. ~ J-0 • J . 
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