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The histopathological effects of cholestasis on hypothalamic paraventricular and
supraoptic nucleus on male wistar rats
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Abstract. Cholestasis caused by the excessive accumulation of bile within the liver, due to intrinsic or extrinsic factors.
Cholestasis side effects are associated directly or indirectly with the reduction of bile flow and the confinement of
materials related to bile secretion (such as bile acids, bilirubin, and cholesterol). On the other hand, some factors such as
opioids, alkaline phosphatase, endotoxin and nitric oxide increase in blood, which could cause tissue damage. Since
water intake reduces during cholestasis and hypothalamic nuclei such as paraventricular and supraoptic nucleuses are
involved in the regulation of body water; Therefore, in this study, the histopathological changes of hypothalamic nuclei
were evaluated. Male Wistar rats weighing 200-250 g were randomly divided into three groups. Three sets of seven
groups were unoperated control, sham-operated and bile duct-ligated rats. The tissue samples were analyzed using
histotechnique and light microscope. Brain tissue necrosis in paraventricular and supraoptic nucleus in cholestatic rats
increased, but in the sham and control rats no changes were observed and also cholestasis caused wrinkle chromatic
nuclei and increased thickness of hypothalamic nuclei. Because endotoxin causes tissue trauma, it is likely increased
endotoxin may leads to tissue changes in the brain.

Keywords. bile acids, bilirubin, cholesterol, endotoxin, necrosis


mailto:eslimi@khu.ac.ir
http://dx.doi.org/10.29252/nbr.1.2.77
https://dor.isc.ac/dor/20.1001.1.24236330.1393.1.2.8.0
https://ndea10.khu.ac.ir/nbr/article-1-2511-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-28 ]

[ DOR: 20.1001.1.24236330.1393.1.2.8.0]

[ DOI: 10.29252/nbr.1.2.77 ]

78/VA

Nova Biologica Reperta 1 (2): 77-85 (2015)

YY-AD Y 8)lads ) sl i) sl 50 Cpgi sloasily

G s Cebdd paayd b a s a8 ye daulse
S S ) e S Glaeslps 5 ST 5 s e
gl I S LHls sy pbaanas w5 das
el 5 Jlesl LS lodkeT 355 4 LO5) 5 05,5 5
@l b bamen ol S S wls e YU
e 3o LG e s Slasl G bl s ol . CuwlgT)
Sra 8 5 PVN) gl jsls dian 55 .50 LU
Dsrsn GilesliT L 5 Lyl i T sl s (SON)
1y (St bl 5 25315 0 ST oder Oln o 5515
by ke S pnsa¥WU sn Glaatas )l K oo o
IS5 GVl 550b) o587 lad b 5 GVl 50
.(Oryan & Valizadegan, 2009) Llois

93 gy & el 0 e a8 4 (Sl OT O
Sl Gl 0T g9 e a8 00 5T Sgline HS 550
G Oddg Sln b 2 S el 2l e SIS
oyl w3V s 1,0 4 (sOlitary tract) sje awa
)l 28 ST a5 & 6 K03 e (oS 50 S e
O Ll SRl b balS & ol e 55T ) R
st W 1) (6 e s ST 0 SIST 055 0L 0 1) )
Ghdsbe s L OT Ouiy LB, & 48
330 2l 53 5 3580 o3 PVN 5 SON ¥ L. oS0
(Otsubo et &S o Jos a5y 5 Lilon I s 5T
PVN 6§, s 8" ol 0ks 3l 0LE5 pmman ail., 2010)
L .(Takahashi ef al., 2001) das o 2l 1, ST ds
)}‘?ﬂébMﬁOv\r"j}@H&;f&%‘%%j
Al ks (KU‘ 2T )l 53 s s
sy ol dllas Oods (Mani et al., 2001) b
G 5 o ool lowis (Bl Sl ks ST

Ll o 52V gop (6

by 5959 dge
u’&.:l.o)T Wyl 9 Oblgu>
r}.l.p sSls sl (S5 o lesT 53 anllas ol

o VY gt ol 4 el Ol o5l oSS (e

o0

2 e 0L a8 L g 4 S5 5 ) ledS”
(Reyes et al., 1993) 5 45 0 i (g3l io glad SIUE
SAS I 5 GhS s g5 93 Jols Lt bl 5l
b 5la 5, Shas 55 INasl 1 5 (68 Jot1s jldS” .l
(S3lie SacKin i Jalse s 4 suS £l kST
(Moezi et 55 0 sl oS 5 o Sk Slassesy
53 Lo chle 5151 Jels kST A0 ol 2 al., 2004)
Lo i i 2alS 5 (Gl o Vb galale 55 &5) g
s « (Bouscarel et al., 1998) cul 635, J&1s 4
3pb g e Siatom ($)len Sl 5 (545 Solew OS5
Golew o b Culg,s ((Kountouras et al., 1984)
.(Moezi et al., 2004) 15l o &1 GAS 59,0 9 9 b
T WITTS PYCN L g PR, PPV J o PR N L
33 63l e e o Rl 5 Sblius AT s,
B oS ) Lol e SllST 08 e O
Sl i sl (Moezi ef al., 2004) LLST e 2 A g
(Moezi et al., 5130555 sl mhaw 2131 (Sy,e
- o 4bsl= alS” 5 2004; Borhani ef al., 2005)
(Hajrasouliha et al., 2004; Hasanein et al., s
Sols,b C@"’ 3 kds” 2007; Zarrindast et al., 2012)
(Molina et al., 1998; cul stys 8 odalin 5138 s
5kads” Jones et al., 1999; Matthai et al., 2001)
-t 350k el Co e s sl (S35 ek S 2 ,la0k
Coba 5 sslhe @lame 55T S ool S 5 550
ol 5SS Dl T o 35 4 $SL 5T
Ll 6 K5 b Sl alss OT L osdhe .ol b5 5 63,5
-3l «(May et al., 1995) gl SVl o Saus
7S gl s by 5 i 5 Shas )3 i (38
(Heidenreich et al., 1987; Gaskari ef s34 s odalis
al., 2002; Farajzadeh Deroee et al., 2010)
el 3 s 3 6 el e 51 (S S i eV s

YU g )15 13 Sle jre VL 5 g 5 5 o gl e


http://dx.doi.org/10.29252/nbr.1.2.77
https://dor.isc.ac/dor/20.1001.1.24236330.1393.1.2.8.0
https://ndea10.khu.ac.ir/nbr/article-1-2511-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-28 ]

[ DOR: 20.1001.1.24236330.1393.1.2.8.0]

[ DOI: 10.29252/nbr.1.2.77 ]

79/v4

Nova Biologica Reperta 1 (2): 77-85 (2015)

YY-AD Y 8)lads ) sl i) sl 50 Cpgi sloasily

Sl s 5 S S ¥ slai, of 5l (Merck)
JoY cu(){ S35 5 A pll (H&E) s - S silan b
3V pm Gl 53 Gha B ablie (sla by A8 ol
33N F sy Lo (ZeiSS) 5) 5 5K s Son Lo g
S clapY oyl Sl edksiags ol 85 Koo 51 eslizal |
bk gy dals 05 5 L alie 55 g S slaes S B
oslazw!  Imagel SRl S Sl ols b
5 SON slaaa Cwles (Lavazza et al., 2010) 4z
3 Gos oSy Sen IS ol 53 U515 aslsyl 3L PVN
A S s S o i S
SleMbl (5597 5 H1pl 9 w9y

flin (611 46,5 iy ol 51 o3bisl U serbons
Olsgme F a5l day o plonil SPSS 158lp 5 Lo 55 Lo s S
Ll .l aelsl Post hoc tukey’ test ¢SS™ 4 fulos

A Sl gme /00 S D gl

oW
30l o Sy S Slialin 1 A5 (SABL — A
sl 5 SON) (g a3 slaars ;o (3L Ol
3 el 0ks SldS Dbl 53 e saYG sn (PVN) iy
Glaas s S5 05,5 oS5 STkl sl e
- bS5 lad s 5958550 5wl zalS PVN 5 SON
o oSy 2 5 S S sl 5 Sl 03,57 kS okins
8L Oasald sl 5 sk OAdaley STy e oeas
das e Ol bl dslie VS s dlodalin baatus
b 5 RS Gy 8 55 SON dis il 5 (5 il et oS
) oot b 4 53093 s sdalia L6 (C 5 B 0A)
S o3 ad g 38 Fdlols o(&SGkadS 05 ) 1D Loy S 5
B A b S Y S s umman Sl Cu gy BB 5SS
wlas o 0L 1) PVN des o5 5 J 287 slaes § & C
33 8 Gy y3 (el 0 loul atas pl Sllu > (6 ek
5 batas dsasley STy e (ol SSGLS 4405 S YD
S ol S 65 0 0Lt gl 3l bl st las slow)
PVN wua &5b s (6oL Ol 4 SOk Sl s

YO g (G55 b sk 315 5 AKELST ol s ige
Sy G S e 55 catiniia b o 5 p 8 Yo
YooY gles b edsd 25 Caads s il oKl
Cele 1Yy oy, Cele VY K 5 51 8 sle iy
OT 4 Wbl s b i S a8 5 S
3 g Lxils Gali..':..ll.ﬂjl— Sl g o pedee SIS 5 ST

LAl 5)\:& ;)L..g.l Cardy

Huds” (212>

5:5—@ v;-lﬁ-)v-&cdjf eboea a}j?ugl.ad‘»y
o (3l Slomn () SladST 5 (e s O
S oslinal b b g il GlialS” 5 o8 o sl
Fori oY Ll s eyt WIS s s
Utt?ﬂj):@):@gjda»ﬂlf\p}qw..u.\.&
ol Slasn 5 b Ssheds flim Ol gl I Foml el ¥
G Ml e 3y dlde 5 gy g edcdl S A5 LAl
Sﬁﬁéjlpé\ﬁuéﬂﬂ&fl{w..wnj
ik 3305 S5 il Sl da 5 A 2l A8 5 )
b s o8 53 o Salgis 5wy Sk 5 L e
Sl S iy Jol o plad ob 0 8 53 s alad e 5 0l
S 5 53 o e e (J5 028 8 Oy g SldS Jus
ShdS” laalis Sl 5o Gslhe ©l e 05,5350
Olge 4 a5 dd odalin (0 el 5 0,5 Lol 2,))
i S ks S sbul el

Bl 2 )

o Ml Gre 058 7ol s ST Sl e adaler 5 5o
Sy 03,5 08 Sl 3 10 028 &b 51 ia s Ol
4ol Dok Joo opl 5 A8 5L ezl (IBLae

Sl okl (slajie 288 bl S5 Culgiss 5 e

Ve ol 35 luSCE Jslous 53 (505 e 03 SE st
oslaT ol o g o ol H5b 4 B3 8 15 Ao s
5 SIS G5 Sl b 6,8 0T Jls 5l

4 GOl G 3L s G A Sleolis

Gl b S Sl s s e Bl


http://dx.doi.org/10.29252/nbr.1.2.77
https://dor.isc.ac/dor/20.1001.1.24236330.1393.1.2.8.0
https://ndea10.khu.ac.ir/nbr/article-1-2511-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-28 ]

[ DOR: 20.1001.1.24236330.1393.1.2.8.0 ]

[ DOI: 10.29252/nbr.1.2.77 ]

80/A

Nova Biologica Reperta 1 (2): 77-85 (2015) YY-AD Y 8,leis o) ol i pole 10 gh sloazily

°}Jf uf.‘ 22 J:; J“s °})f 9 u;':’li (‘L?f-ws‘ ;}.&@ sdalive
Slaan g 5 slaan s jdST Y Jﬁﬁ, Lwlie L. is odaline

35 0 ok s PVN G 5 o sasay (3L Ol ois 5153

&Lud?)j)c -o\.‘r‘)k-ar‘r&a}; ((xVoe &Lud?)j)B -o\._c‘)\m‘ (Ve &Lud?)j)A .,\;_)\_..«\ LJJ‘:S a}Jf w}ﬂyu‘,:.:h BE 5,.4;&)5 suw—\dﬁ
ST AL kS 058 s s dalie BB ol i o3 05,8 5 RS 05,8 ol amlin b0V e L8550 Dl SlulS o 8 o) e
(H&E‘_;J:AT&))VHI(_,—wujaacocWE{&?&‘QSON‘5‘,.44&_,34:-‘&C,.w‘a‘}«.h‘_;j@é_,sz:mhu&@b};}f&})}ﬁA&b

Fig. 1. Supra optic nucleus of hypothalamus, A: Control (10X), B: Sham (100X), C: Cholestasis (100X). Brain tissue
necrosis and wrinkle chromatic nuclei in supra optic nucleus in cholestatic rats were increased, but in the sham and
control rats no changes were observed (H&E).
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Fig. 2. Para ventricular nucleus of hypothalamus, A: Control (40X), B: Sham (100X), C: Cholestasis (100X). Brain
tissue necrosis and wrinkle chromatic nuclei in Para ventricular nucleus in cholestatic rats were increased, but in the
sham and control rats no changes were observed (H&E).
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Fig. 3. A: Supra optic nucleus two weeks after BDL. B: Supra optic nucleus four weeks after BDL. C: Para ventricular
nucleus two weeks after BDL. D: Para ventricular nucleus four weeks after BDL. Tissue necrosis in two nuclei were

increased after four weeks (H&E- 40X).
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Table 1. Supra optic and Para ventricular nuclei thickness in control, sham and cholestasis. Mean + SE, p<0.05.
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Table 2. Supra optic and Para ventricular nuclei necrosis percentages in control, sham and two or four
weeks after cholestasis. Mean + SE, p<0.05.
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