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Abstract

Background and purpose: Cytokines regulate a broad range of biological and pathological
processes. They play an important role in liver damage. Inflammatory and antioxidant factors are
important causes of liver damage. Shilajit is known as an anti-inflammatory and antioxidant agent.
Therefore, the main aim of this study was to determine the effect of Shilajit on levels of proinflammatory
and anti-inflammatory cytokines in liver injury.

Materials and methods: In this experimental study, 80 male Wistar rats were randomly divided
into two main groups: A and B. Each group was organized into five subgroups: control, acetaminophen
(A) or bile duct obstruction (BDL) (B), low dose, high dose, and vehicle. All subgroups except the
controls in group A received 500 mg/ kg acetaminophen via IP injection, while BDL was performed in all
subgroups in group B. Then in group A, two hours and in group B seven days after injury, the treatment
subgroups with drug and vehicle received 150 mg/kg (low dose) and 250 mg/kg (high dose)shilajit and
distilled water as vehicle, for one and six days, respectively. After completing treatment, liver samples
were taken for laboratory analysis.

Results: Low-dose Shilajit treatment reduced IL-10, IL-6, IL-1B, and TNF- o levels, which had
been increased by a single dose of 500 mg/kg acetaminophen (p<0.05).

Conclusion: Shilajit is effective in reducing inflammation and liver damage caused by high-dose

consumption of acetaminophen.

Keywords: Shilajit, acetaminophen, bile duct, cytokine, liver

J Mazandaran Univ Med Sci 2018; 28 (159): 1-13 (Persian).



https://jmums.mazums.ac.ir/article-1-9798-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-22 ]

oly—3jls (— S b} yeo—L coll dhiba ) as
(1-19) 199V Jis 33)9)8 109 o)l @ihs § Cuy 3)9s

g lmill yiy glo RISgihle abuw p Cyallub 4l
B e ybgo ja 1S wywl ja plmill s

b sV jg b 016 98 )
" s> ald b
"slas ) UuS1S omo
"o S sl Lo pelle

b T ml

2 1

ot A 5 WS e @S ) (K5l 5 (SIS el ) sy Cab S sl idan g dibl
CaorMd oS 50T 51 sl oo sAS” slacanT & M 51 SlasT 5 olgdl Julse Lyl suS™ slacawT s
Tl 2 S 1 e alllas ) (ol G 1 358 o 4 b ST 5T 5 olgdlis oo K Ol e«
Al e S T s ol s s el i s S sl

B g A arus goas dslal job au syl § ol e s At (oo addles opl ys by 9 lge
333 cabose oS 553 UB) 3l i S e bl b 5 (A) o gialial (J 25705 50 ol 4ty o 45 Lkd (s
0 smelil 0 S US 50 8 o 0r At 3 (55 0s 8 alaeg B eled Bl e IV 5 olese 3L
)ajg;.pl_w\’jlm_;AA:_.u).:W.u(a‘.?a\dj\pd!ﬁusith s )> g 5,8 il ys Sl s O s
YOrmg/kg 510 MY Oleys Coms slag 8 5 40 Sy it 9 50 Sodn o el dms Sy Skt B auns
g ST (5 503 cOlays 0593 pladl 1 53,5 5L 53 Cemr S IV Ol e 4 e ST (Bl 055 5 S Dt
A g Sl LT el

Ovr 593855 O ae L 4S TNF- 0 5 IL-1B IL-6 (IL-10 b Ol (oMl (57 50 b Ol s dlnaidly
(P /00) s> 2alS 1y e adly ral 3 o8 gralin] 2 5 p S s

Wl i gn gl 5L 5 555 O e 1 (BL 6T GlacnT 5 Olgdl 2l 55 S szl

AS (S g 1S3l e ) s (0 salinl (LM 16 2alS sl 0]

doddo
cgjtpq&#oﬁﬁdsmdu@uﬁ Ol Lt 5 e g3l o Sladul sl
9 (f‘”‘)g'l'-’- Ls\.lﬁ)}.e}? cdﬂja_.,é ‘5‘)_>r.ﬁ slacus! LS‘“L‘“"‘ Lsu)jfb )‘ LS“’\—‘s Lgl_hd}l.w »‘ﬁ)
)auijrﬂu\i%ﬂw})béuw (\“—\).bj_.lsd))ﬁ}d.l.fw.rubsw
Email: nshahrokhisa@yahoo.com 3885 0550 Sz 0a8ilae 0l S (S pshe oK1 10k S = (D )b O gl —ilgo

Ol 0l S w0le S (S, ke otils g5 5) 3 58 gl ol IS (5 gl )

IR0l S Ol S (S, ke oails (553 5wl psle a3, o3 s Sl S e Lt Y
Ot Dl S0l 87 (S, psle oails (6555 5 4l p ke 0dSin g ¢ d s 5 2 ik S0 el
VWAEIVIYE © s o) AP/ 1 DSl g gl ) WAEN/Ye 35 )b

119V 335)9)8 « 109 o)lauds (@38a § Crway 5)9s ohjle (Al ok sEibily dlas p


mailto:nshahrokhisa@yahoo.com
https://jmums.mazums.ac.ir/article-1-9798-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-22 ]

ulilSam g 150k jg o | 16l6 2ge o

L5 28 4 el S g T 5 S Lo 5 OS5
93 e gy| A5l Ll A slagyls Lo b ol jan
e 5 a3 e 5 L Sl aalS
S sls DL s 3L 5 Goel (¥ )dzs
SIS Dl e AS ol s LoD
3y o3l 3 Sl W5 0 LSl o Ll s
(pedal oedoma and granulama pouch) ¢ gl J? wS
(Ndas zalS 1, (carrageenan) S1,5 3 56
LS 5 aS Wsls olas ol 5 Van Rensburg
Cob SalS Lol Slasa ol ASle lo s
SUIL-1B 5 1L-6 (TNFa olgdl iy sla S smla
S ol a5 LML 58 o Glatan &S Glad sl
3L S lacaT 53 oge 285 b oS sl
Wl 5 oo LaOT palis g Sojlbl ol ol (S o
AL Lagyls L Olays & gealy 53 ope sl
5 S Sl 3 s b s S L
S Sl o 0313 Ol 5 S 0 J 287 1) (K5 8)
CAIHITNFa 5 IL-L a5 8 Ol 615 51 550
Al ol Ss e S sl ol Hlee bl e
el S sl T &S 00T 10l 4l
sloml SIS Jalse 5 Ol 5l 51 sk
Cordld Bl IS ol e 5 Ly 350
Jugco)}f&éwb)zdng;M)A
0315 0L (o foily stmcd 5 crbadpn SLa ooyt
S g e e ol s Le ] s
o) St 55 5 Il sl
S dd SILT &S ol 515 05037 5550 1) 402
P sl 3L 5 593 3 el (SU AS T el
st b oS s 31 Gk 51 oS )l jludsS”
o BOS s ) S Dot SIS €555 e

255 s

L o9, 9 dlge

P lpee G oAt Sl g aallae nl s

S a5 5s e G305 AS SWBetl 4 e bl
5 (UDCA) tesl &SI 5SS 55 gy 5| 0PI 5 o
el 3 s ol e Sl Wl 5 0 OT slacE JUT
Lot ol Kb o S5l ol (3 (2 ]
23 los 8 b 4y a8 ol slods A (5,5
S5l 55 e Aile SladS” Ol Oleys 6l 0l
osla ! "primary biliary cirrhosis” (PBC) aJ !
Olslas 5l o 93 U S5 ol onl LA 55 00
UDCA « ol 5b 43 PBC s Mo o jllS
Sy S ST A5 5,60 Q)i e b
ol 31 (X farnesoid X receptor  agonist)
Gl o plie 53 ;i U1y 5 5 eSS’ ST
OFN DS o sl 25T sladieys (5l i
ol spb an aS alagyls (sl e a2l
o Sl Gladel [2alS 5 gl 5 5 OLisA
e S ol s e Ol 6l iy

RO
Asphaltum e eU L S b ool
5 g Slo g g 0 o late 55 8 (sl s B3l 65
Cowd a oS a2l ) S 35 90 (Slde Seuo 1 &S ol
(rngp e Sl ooy S 5 OSG  JSee  4T
Sl sn) 03 @l 23 S0 5 AE o s
a ke 0T ool JT Gl il Ko slae e
Al 0S5 5 5 el 65 8 ol (65n g sl S
cle psn 3lpa (3 0 Skl (S0 ) sn
OLES 00 bl o (ALE 3l5m 5 Loy oo 5T cla s
Sl b il o OLS 5 sl 4 Conl odli 0l
OLS 5 Oodo 5 313T WdSSsly sl 5 5 55k
WS (6,8 slo Ol 5 28 51 e
Sladshe Lo g oS g I 5 Ll § (o S
LSS 5 plndl 5 0313 515511 Il !
$Soosr SLS 5 5 St (NS Lais 1y Sk
LS (g 3 It (SIS ST ol slyls 0T

LOWN .00l ¢S50 50 5T 5 51 el sl s ¢ oLl

w 1WAV (135)9)8 « 109 s)laid (@3 § Cuyy 5)9s

ohjle Al eolc oGRSl alss


https://jmums.mazums.ac.ir/article-1-9798-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-22 ]

5335 T )s (o 33(SeTxln aban y Caallyds )

S & Gl (L) 1S oS 55505 5 ¥
VO MO/KG 595 59, 7 Sods au sl 51 ds azan
(VL5 S sl s 5158 PPV RYRGNES, W)
S SUlge i(H) Codi 5L 9305 5 F
YO+ MOIKY ;93 55, % oo 4 sl I s azia &
(093 S sl s 558 Oy s 4 Lo Dd
dny i &G oS SUl g 1(VEh) P 05 8 0
= bl S D G, P e 4 sl )

538 2355 56 S g 4 e ot

S e Tl sy

L Sl (S ol SldS sl 6l -
sbas (10 mg/kg) o= 515 5 (50 MO/KG) (paelS”
b slyho sl e e o LY I g 5 0k sg JolS”
W 5 o (55 s iz (5 4o 530 8 5
)‘&W‘%>;¢E§°Jfﬁ¢:ey54>ﬁ°ﬁ
Fo bes S s Ll g Y 55 5 (S
Sl (NS 4 Silk gdo & &= Plain _d-
5 U el V9 Sl (ST 515 T sl
ST OT 5 Ls amdls &5 138 Oy o 3lows!
535 ST L bl 51,038,815 b 0T Sl o
N LS oslazul Sl |51 O )50 4 00 2mg/kg

SedS” (6la 05,8 3 15 god g 5 5515
5 83l Sl e i Sl dm Sa) Sda (sAS o
slajss b Cadd go)ls d)jg) i e 4
bl g 4 5158 &y 50 4 YO mg/kg 5 V0-mglkg
Celw ¥l S Jis ‘7‘:‘*’T s a)f BERE I
S T olaml 457 bl g Sl sy
Sl 4 Bl J13 o 4 oSt S
et

b andlae 5, 90 Ul g ¢ Sloys slaey s OLL s
o2 (10mgr/kg) o= 53015 5 (50 mg/kg) aelss”
Lo oS s Ui hamin Cgr GAS (S8 503 5 0k

LYAYA) LS 5 9 :l)f‘_g:ib a5 =V gles s

s eslizal o 8 ¥ -Y0r 055 LN-Mari g JT 515
Ole S (S p e o8l il g 51 Ul
WY (S Cela VY b bl y g gyl &
YO slas 53 3 lbnl Gl o) 5 olis) Cela
U BRER- S S NS S PO U i S IV
143IR.KMU.REC.1395. o)las jomme L hasin

s bl Ol S (S5 sk o5 GV azaS

aj(ﬁa))}ﬂcgbbaji

355 wwd a S B g A s 53 a4 Sl 1l

.(n:8) JJ.;\.&ME >y ojjfb JAL&

TS s caeT-A

/0 48 Ul gy (C-S) tptind 8 05,5 )
NENE QRIS NI P R

535 55 48 SUles (A) pgsliul 0y S
b s Slaw &5 O seas o sslinl 000 mg/kg
(9L S

3345 GUL 1N (oS 533055 ¥
393 L Olens oo b gl g S dms Celw
s S 15 Caardls V0 mg/kg

3345 bl 1(H) Cdis 5L 55505 5 F
593 L 0beys Cooed (o punlin] 5 g 5l i Cele
A 815 St Yo mg/kg

dry Celu 93 45T SUlee 1(Veh) I 05 0
St I (e /0 B galin] g )
3,8 sk s (e OT)

LSS ol e jklS B
wd‘_sdl_.ec;l_ﬂx-»(c-Sh)ir_&o)jf.\
(BDL) (53l i (gl e sl (gl (g5lwosleT Sollas
..uu;,wuaTéjtpétﬁwL;,m(lea\uoT,;
&l e 31l S ST Ul BDL oy .Y

..bsjgr &L_{)J )J‘J J} -'u@)? )‘}; (BDL) 63‘}“‘4

119V (335)0)8 « 109 o)ladds (@38a § Cumdy 5)9d

ohsjls A} eole sEibil dlas 'S


https://jmums.mazums.ac.ir/article-1-9798-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-22 ]

ulilSam g 150k jg o | 16l6 2ge o

S bl 0T O 05T Sl eslizl b Calidee (slaoy S
53T Tukey & 5037 w5 (ONe-way ANOVA) 4 b
5 ool MeantSEM & )50 4 olgs =k s S

.&ﬁéﬁﬁjsd)l:&mcb.ﬂol};p‘\{P«/.a

b a8l

dL-1B TNFou (sba S sl oy oSl 31
1S s o 3kdS” gloos S5 1L-10 5 IL-6

25,5 ;3 TNFa 45 das oo OLE Y oyl s 5o
5,5 05 8 4 e (AF1160£0.462) 3 sioalen!
5(P<H/00 V) yls e i1 (C-SH=0.475020.0162)
4 & (L=0.8079£0.092) oM oS 593 o 5 5
G sne ialS (A=1.160+0.462) -p skl o3 5
St 5Ly 595 05,5 53 (P<H/00) dias e DL
pymlial 05, S 4y i (H=1.0244+0.070)
Sl e ShalST ol oS asl 2als (A=1.160+0.462)

oM sVehoy, § s oy as,

-:\ .
Pyl g, 8 L (Veh=1.2179+0.047)

o3 S5 odalis yls me UMl A=(1.16020.462)

* ¥

TNFalpg/mL)

Groups
T3 TNFO 5 S Sl Calides (sla 95 310 o bads slogas
$S

¢S 533 L et Oleys 03,5 Lls gme oMl P <0.05 1 **
Ao SL(L) cordis

Veh oy S LA 05 8 5ls ne C3Mest| P<0.00L : 1
Crdd oS S Lt b bl Al i J 2570 8 1 C-Sh
I Veh: « (250 mg/kg) i 5L 5 593 H: (150 mg/kg)

05,5 3 IL-1B &S das o OLES Y o )lads ls g
i d S 03 8 4 Coi (A=0.99692 0.030) 03 sioalin!

&b o b 93,5l 53 (oes OUS L 1 oSl

0 dSiils OLLSn L 5 4 Ui g Ol 1 /0L S
LA sladi sai a5 5 b OT Comes (3lug i
5dung w5 ST OT 5 0T Sl olal 5 slaga
S8 Sy g 0l o3ls 7 b 11,80
B N Tk T IR SRR
Gles 53 Celw VWY Sl g o3 8 Ll,5 O
Bl bwg dlol Jsdoe e L3t i shaker GUI
Jslals gla alll 05 5 sy skate 40 +/FO MM
i g . Li sl (insoluble impurities)
-alS” &> Rotary evaporator s J sl Il 03 S
34 e 0T (o 5 e 31 65 sl g LS
YO Clale b eslitul S slese T ojlas

3 8w el S e

Hlo oS s (557 oI Com gl 7 ot
AS 2 505 e O 0 gl 15 en ) site
Tris 50 mmol ¢ sl> (pH=7.2) 5L J Ja¥Y L
J=5"sS" 5 Nacl 150 mmol 3%0.5 Triton 100-x
o&Kws Lo g (GLJT)ROChe jLs s, oS lge
L e 0bs U5 sem gloms A b glins 5 05 sen
az o ¥ gles o ¥ g sl de S5 sl
Colg 53 5 0dkd Jai Bl 4253 10 Soke 4 31 § Sl

255 15 eslinal 5 g0 b S g (5,8 03100 (51

L‘adfj‘?u&zfa‘)/"b/u;’jj
IL-10, TNFou dL-6 dL-1B (sl S sl pebawn
SlacS Joally s b ol 4 (BL glaai s
S a5 S WS gule 80310l o suases ELISA

A 5,805l s & (gl 5 Eastbiopharm LT

Sl el 5 40 2
)lp\(j'jl adllae opl 53 e osls Jow 5 4520 Gl
5 Laesls wiL:.a i esliiwl Cws 43 SPSS

0o 1WAV (135)9)8 « 109 s)laid (@3 § Cuyy 5)9s

ohjle Al eolc oGRSl alss


https://jmums.mazums.ac.ir/article-1-9798-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-22 ]

25 QT ) (o 93(50T0w Al sty )31

15

™

=

£ 3

g ' >
© ['5] ¥ "
= ;;l 3
i
0 Ledd

Veh L H

Groups

T 3 IL6 oSt Caliiee clajps 1 e sloges
$S s

¢S 335 L eds Oleys 03,5 Lls gme Ml P <0.05 : **
Ao FLL) cds

Veh o5 S LA o5 8 ls ne M| P<0.00L : 8

Cordhd oS 593 Lo (b selial Al (oied 2570y 81 C-Sh
M Veh: (250 mg/kg) Cu-di 5L 5 593 H: (150 mg/kg)

3 IL-10 Ol &S das 0 QLIS F o)led Hls gad
03,8 4 i (A=0.8808 £ 0.054) -5 sisliul o5 &
Sol3 a2l 531 (C-5h =0.24290.006) (i 5°
33 28 sl ol Ol 5 (P< 0700 V) das e Ol
05,5 5(L=0.553620.161) S oS 553058
s S (H=0.821240.055) —omdi 5L 595
S sl ialS’ (A=0.880820.054) -p seliul o5 5
3 (P< +/40) 35 s gmn oS 55 035 3 hals oyl
05,5 ot ;o 5 ol 0355 I3 gme 3L5 535 05 8 53
psmliwl 05,8 L (Veh=0.9488+0.063) JM~
i edaline Hls ae C9Dsl (A=0.8808+0.054)

IL-10(pg/mL)

Groups
T35 1110 ) o Ds Caliben (glajgs J1oF olad slaged
$S

SOl oS 555 b odks Olejs 05,5 I3 gme Dkl ¥P<0.05
Ao S YL

Veh o5 £ LA 055 Jls e (oDt | ### P<0.001

SOl oS 555 Lo b bl Al o] 28705 S C-Sh
M Veh: (250 mg/kg) i 5L 5 595 H: (150 mg/kg)

(P<+/++1) I3 _ixe i) 531 (C-Sh =0.3943+0.008)
(L=0.6848+ 0.055) —oor Mt oS 553 o S s
a5 (A=0.9969+ 0.030) b grsliasl 05 5 4 Conn
35 555 03,8 53 5 (P<H/0)) as e OLES (6515 me
Pyl 05 S 4 s (H=0.85091 0.053) —r St
S gne SalS ol & asl zalS (A=0.9969+0.030)
03,5 | (Veh=1.0615% 0.052) N> o5 8 w545
13 —me (oMl (A=0.9969£0.030) 55 sl

s K sdalia

1L-1B(pg/mL)

Groups
T 3 IL-1B Dt Calisea (glajan J31¥ ol Sloged
@S S

¢S 553 L eds Oleys 03,5 Ll gme M| P <0.05 @ **
Ao SLL) cads

Veh o5 S LA 05 8 ls ine (M| P<0.00L : ##

(150 oS oS 593 L e b ol Al 25 05 57 C-Sh
JM=- Veh: ¢ (250 mg/kg) c-Ms 5L 5 595 H: «amg/kg)

23 IL-6 Ol s 48 das o QLS Y o5la Hls gad

05,5 4 S (A=1.33520.028) - yaliul 05 S
&l me ol 31 (C-Sh= 0.6086+0.0147) (imd 57
S sl ol Olmn 5 (P 2/ V) dpa e 0L
5(L=1.009140.114) Cord s oS 555 o3 S s
o (H=1.206820.051) S 5L 95 05,8
el S (A=1.335% 0.028) -p susliul 05,5 4
2 5 oS 533 05,5 53 e LS nlaS asil
S (P 2/10) s laime SLij5ss 0,8 )
055 L (Veh=1.3731+0.036) JS> 5,3 o
O 51 (A=1.33540.028) 5, .l

LS odalin Hls sxe

1MV (333)9)8 « 109 o)lasd (@Ids § Cuyy 5)9s

ohsjls (Al ol oEibily alas v


https://jmums.mazums.ac.ir/article-1-9798-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-22 ]

1L-6 (pg/mL)

ulilSam g 150k jg o | 16l6 2ge o

el 531 (C-8h=0.6011%0.014) (5 J =5 o5 5 4
535 Glos S 55 5 (P70 V) das o O (g I3 sne
St o5 55 5 (LEL0606£0.067) oDt o5
&l e sl 05,8 4 o (H=1.0636£0.045)
s b odalia alS” (BDL=1.163£0.068) s i
505,58 o e 355 ol 22
S5 o (8l s sldiuil L (Veh=1.2844+0.067)
sdaliine (5,l3 —tne C3Ds| (BDL=1.163£0.068)

IL-1B (pg/mL)

2 [T

Veh L H

GROUPS

e S 53 ILIB s oDl Calibes (gl 55 315 o5lads sfoged
S8 ol

C-Shos S UBDL o35 i3 ixe CoDhist| P<O.00LA**

5551 Led 557 o5 1S C-e Ml Vehe(sslio (51 e sl BDL
(250 mg/kg) oS 5L 5 555 He (150 mgrkg) oSl (57

1

08

06 ==

() —
£ :

02 =

Groups

O dS 53 IL-6 S Ds Calides (slags 1Y osled sloged
GAS ol

C-Shos S UBDL 63,5 ,ls ixe (oDt P<O.00L ¥4+

Jesb S v,:.C—Sh: WM Veh: (sl o (gl 2ee 51Ul BDL
(250 mg/kg) oS 5L 5 555 H: ¢ (150 mg/kg) oS 87

dL-1p INFao sla ",:f}%[.wc.huj S il
LSS b e S sl 05,5 ,51L-10 4IL-6

5> TNFo 4™ das o 0L 0 oylecd ,ls 4ol
(BDL=0.8396+0.050) s 5! jio (! e 3lduil 05 S
(C-Sh=0.474520.019) b J,=5" 05,5 4y o
33 oI5 (P<0.001) as o OLES (g5 gne il 53l
S 5335 (Veh=0.9747£0.052) Veh slaoy Jig
Cads 3L 595 5 (L=0.801920.043) s
&) ymen sliiuil 65,8 4 s (H=0.97440.098)
©ols gme M| (BDL=0.8396+0.050) (s 5! i
..\;_;J,fg odalin

TNFa (pg/ml)

Veh L H

Groups
e 3edS” 33 TNFa p Sl Cilies (sla 593 510 0 lads 51903
84S o

C-Shos S LBDL 63,8 ,ls ine sl P<0.00L ¥+
sl od xS o 1C-Sh (Sl Veheis sl jao sl 2 slil BDL
(250 mg/kg) oS 5L 5 553 He (150 mgrkg) Codss (57

09,5 S IL-IB &S das o DL o jlads ls g
s (BDL=0.868620.044) s 5| io (5! j2ee 31!
el 531 (C-8h=0.3961£0.007) (s J =5 o5 5 &
Glos 8 55 Js (P /0 V)das o O (gl sme
S oS 555 5(Veh=0939£0.027) J <
G535 555 5(L=0.8614+0.080)
&l s sl 05,8 4 s (H=0.8613+0.080)
13 me st | (BDL=0.868620.044) (55! jiwo
A3 S edalie
09,5 55116 45 das o OLES YV o lads i3 gl

Cod (BDL=1.163+0.068) (5l jio (51 2en 1ok

v 1WAV (135)9)8 « 109 s)laid (@3 § Cuyy 5)9s

ohjle Al eolc oGRSl alss


https://jmums.mazums.ac.ir/article-1-9798-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-22 ]

5335 T )s (o 33(SeTxln aban y Caallyds )

PRI PP NER T PO T
P- Sl N- s O o S glis 5ol 51 G50
0355 St e (a5 8T Bl 0 el 2S5 5
0556 58 153 ak ) gbay (415 45 e 3l P450
T Ble S 5 o plis 4 Il b S
Sl 0315 Ol Slagdos OF )3 § o 6 AS s
Cood (S glacewT 13 GSH =i 5 Jials &
251513 55 Gloes 8 4wl 65l OL 2 3G
Chlus oledl iy Gla 8 st Wl Lo g b
i Ol S et 158 e ()5
(LS o sl 6 AST laanT b i 53 age

35 (ROSINOS) 0555 525 5 &3S Jlnd slas 5
3y Jal g 5,855 (S ot yamn 53 M2
&SC 5 5T gLl ROS 5NOS wd i i3l L
¢S oy Sl Jls Catt il 5l Gl dLuS)
S (648 T slow) 15 oo o S e
SISty b e o e T3S VE 25 ren
)l 0 a5l (GAST o 53 0350 g0 515T

23 el sla STy 5 golame sl STy
2 e SB UL 6 5 UL N b
S ol padinl S o L) (ST T
LaonlS 508 5 LagnlS s oo 5 (s JUab 5l e
S 48’ LS e i 5 | (TNFo, IL6, IL8, NO)
(S T 53 (L5l 5 558 md 43 (losall
S Lt S ops 4 el slad gl ms 358
w iy STl s bl s (Wjlue ) b slS e
3,8 o Dge Ji g Sl 5 ST 3L bl
b Sl 3 48T UST (gl ol (sla gl (i o
SIS ol s 4y il o Jleb 8 )50
o) Slad s 4 S i Sl 5 s e b
g0 (Ol alae ST W) 0-SMA eS8 0L
ol ol Sl 53 OIS mad 5
xb o Lo S GKs e 50 S
TGFBL 5 (55 8 slamiln (odn 1 5 Lo dll

09,5 551L-10 45" das o OLES A o jlads ls g
o (BDL=0.7138+0.050) (55! oo (5 e 5l
1731 (C-5h=0.252520.010) o J =8 65 8 4
53509,8 33 5 (P 200 )) dias e OLES (13 sne
05,5 42 S (L=0.624320.025) Com s oS
4aLS” (BDL=0.713820.050) (55l jio (5! e 5lbus]
Slaos, S o rmen (PSH/40) das o DLl dns
JK5 5 (H=0.6488+0.062) —xdi 5Lsj s
Sl o (&l e sll 55 5 L (Veh=0.8461+0.032)
i ataliie (g 13 ime U3l (BDL=0.7138+0.050)

1L-10 (pg/ml)

Groups

o2l 3 ILA10 oDl Calies (glajss SAesleds sloges
GS o

C-Shos 8 LBDL o35 ,ls ae 5Dt P<0.001 :*

3351 WS b 1 CSNSl Ve (sl jis (5l s 3ludl BDL
(250 mg/kg) oSl 5L 5 52 1 He (150 mglkg) Bl oS

O3 e 1S 5ls QL ol s 3l ol s
Bl Rl g oVt ) (aiie 5L
51 SUIL-1B s TNFa L6 dL-10 (sla 1S szl
Sed s 55 TL-10 5 b bl 55 555 3 s
ol b o Ll as e alS 1y siS £
G 3 (U S ol Sl S s LS st
S0 1 sl i (6l e
(overdose) 4> I i s L ok sans
oot 5 e oS Gl T e 1 (S B el

GAS T ‘,....;&A S Sl ol adeie (M)l

119V 333)9)8 « 109 o)lauds (@38a § Crway 5)9s

ohsjls (S eolc olEibsly alas A


https://jmums.mazums.ac.ir/article-1-9798-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-22 ]

ulilSam g 150k jg o | 16l6 2ge o

L o 35S a8 Ul esls 0L iy Soladllas
SLoS sl Ol 2L 5 5 ST ST ol
S o lse ialS EebIL8 51L6 dL-1 gl
als 51 pien 23,8 o (S S 5
Gla abuly 5l K Olsie a0 TNF-a o i 558
(FOC sl 0l 31 8 AS S oo
salS Eel Ly jkudS” )3 TNFo j2alS L Code
L bLsyl 5o 00355 o0 S, 5 GAS GlaanT
L S Ll o s oS5 Ol 4 Ve oS )
3 Brelinl 3L 55 O pan Sl S DS O e
SLaF ol il el sl e (6l e 3l
Sl Ve S Sl dalisae b s aS 5,0 e
x0T e 5 3y Sl s NK(ThT (slad sk
Sbge by ol 03Y 0554 O pllas G 61 ST
S o IS (Bl T s e Ll S
o o2 3 055k B mle o Wl 0 S s )
oaT (603 1 55 0358 sl T 5!
S Jlga L sV S Il g o S
Sl 5 Lddes 35 | 0550 J 8 Ulg e 0T
oLl sz_ii; asdllas 55 .OFOVAas LialS ) (6 lew
33V S s ml YU slacbhle B148 ol odd
Ll p ol sk A e 6 Olge 4 b Zisie b
A1 ol BN S g 15 03 5 il S 15 0
ol 3l il T YU 0155 5l glases lale
Ot OR35Sl Eals o 0T il
A5 i palin Olaj o ode ot 2158
35 8l S 5 ] R Gl S e
ol o a5 LI 0D il o e T b
Yl IL-10 lgdl s S gl 2l ool 4
IL-6 dL-1B olgdl Jim slaplS sule [2alS L ol jan
Llg oo anlllas ol 55 CoMs dbw g & TNFa
RPN S P - IS PR s
Sl 5La S gl = sl 31 0L anlllas
ol o3 S s —wwl ;3TNFa 5 IL-1B IL-6

slad s ,, (Transforming growth factor-beta 1)
S e ol o a5 422l SIS (ol
0933 5 o 6 AS e (slacsslons 53 sk T

ekg.kff “:‘:""T e c.ﬂli 3 &S ol o 0313 OLiS
53,58 550 adas 1 e sladauly (6
SOLD) Y 58 5 2l (TNF-0) WT 5 ge g5 goins
V)3 55 oo 53T a3l Sl 51 eSS 2 anST)

5 ST BT sl S (5150 0 )18
bl 28 u S sl H3 WLyl sl s
E 5 oslae oS 5T Sl alas 1 aS s )
3207 5555, 5La i i 45 (Boerhaavia diffusa
Vil 0l yadeiio o gimsbind 3 56 (gUS o
YY) 98 sl Sledl Ao S Glyls Dl
@daptogenic «(Fr)_idw el T 5 (Frav) glins| ST
(PR )ESoded 3 5T 5 ol s 0 S ko
O n 5 Sl sl Wl 5 r oD 5 ABL o
(CAT) 5YUIS 5 (SOD) 5 saes 3 ST s v Sled
55 Striatum s (GPX) lacST, o5U8
(P58 e Sge yn Jlig b

Gl s @is O S ws i Slls s
od 1S e (TSl 0l 18 Sl
Csl s s 5o Ll ojlas o &S
9 odlep s dal 5L Hs 5 5 ol ials
033 8 L WIItING s 5 i o

el Ll o S Dt 4 0eT (6,505 5,15 5o
@l e 53 03 S (U Ol s el
315 DL O iy 55 03,5 Dl i oa L(F0)3 45
2 @ 4 5 OlST 5T S 31 glyls esle oyl oS
Sl 5 edias QLS 5 55 45T Sl (S 5re Slag 5 T
Al L(F0) Sl 03l ol ol A 5 OIS ST
DS | 2T 6 Ol & S Bl 3 3520 6 6
Cobl ol 2l Crgo (gautmze Dolalllas 5 (g 8
W) S IS5 L ek Hled o fige 53 64

el ol (\c/\)\:)wjj‘}h E) (\CV)YL’ S a.k;'\fc.\éli‘))

q 119V (335)0)8 « 109 o)lauds @38a § Cuy d)9d

ohjle Al eolc oGRSl alss


https://jmums.mazums.ac.ir/article-1-9798-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-22 ]

5335 T )s (o 33(SeTxln aban y Caallyds )

s T s Szl 55555 0 5la ol &G Ol 2o

Ll go o galinl 3L 5 el 53 6AS

References

1.

Michael Trauner, Claudia Daniela Fuchs,
Emina Halilbasic, Gustav Paumgartner. New
Therapeutic Concepts in Bile Acid Transport
and Signaling for Management of
Cholestasis. Review| Hepatology 2017;

65(4): 1393-1404.

. Wagner M, Zollner G, Trauner M. New

molecular insights into the mechanisms of
cholestasis. J Hepatol 2009; 51(3): 565-580.

. Woolbright BL, Antoine DJ, Jenkins RE,

Bajt ML, Park BK, Jaeschke H. Plasma
biomarkers of liver injury and inflammation
demonstrate a lack of apoptosis during
obstructive cholestasis in mice. Toxicol Appl
Pharmacol 2013; 273(3): 524-531.

. Kim WR, Ludwig J, Lindor KD. Variant

forms of cholestatic diseases involving small
bile ducts in adults. Am J Gastroenterol
2000; 95(5): 1130-1138.

. Poupon R, Chazouilleres O, Poupon RE.

Chronic cholestatic diseases. J Hepatology
2000; 32(1): 129-140.

. Yang H, Antoine DJ, Andersson U, Tracey

KJ. The many faces of HMGB1: molecular
structure-functional activity in inflammation,
apoptosis, and chemotaxis. J leukoc Biol
2013; 93(6): 865-873.

. Paumgartner G. Medical treatment of

cholestatic liver diseases: from pathobiology
to pharmacological targets. World J
Gastroenterol 2006; 12(28): 4445-4451.

. Fickert P, Wagner M, Marschall HU,

Fuchsbichler A, Zollner G, Tsybrovskyy O,

et al. 24-norUrsodeoxycholic acid is superior

e Gl L d b Oleys dws 4 s Js

O s O Oly o 1 ey e Ol (50

to ursodeoxycholic acid in the treatment of
sclerosing cholangitis in Mdr2 (Abch4)
knockout mice. Gastroenterology 2006;
130(2): 465-481.

9. Parés A, Caballeria L, Rodés J. Excellent

10.

11.

12.

13.

14.

long-term survival in patients with primary
biliary cirrhosis and biochemical response to
ursodeoxycholic  acid.
2006; 130(3): 715-720.

Corpechot C, Abenavoli L, Rabahi N, Chrétien

Y, Andréani T, Johanet C, et al. Biochemical

Gastroenterology

response to ursodeoxycholic acid and
longterm  prognosis in primary biliary
cirrhosis. Hepatology 2008; 48(3): 871-877.
Liu Y, Binz J, Numerick MJ, Dennis S, Luo
G, Desai B, et al. Hepatoprotection by the
farnesoid X receptor agonist GW4064 in rat
models of intra-and extrahepatic cholestasis.
J Clin Invest 2003; 112(11): 1678-1687.
Trauner M, Wagner M, Fickert P, Zollner
G.Molecular regulation of hepatobiliary
transport systems: clinical implications for
understanding and treating cholestasis. J Clin
Gastroenterol 2005; 39(4 Suppl): S111-S124.
Huang L1, Zhao A, Lew JL, Zhang T,
Hrywna Y, Thompson JR, et al. Farnesoid X
receptor activates transcription of the
phospholipid pump MDR3. J Biol Chem
2003; 278(51): 51085-51090.

Moschetta A, Bookout AL, Mangelsdorf DJ.
Prevention of cholesterol gallstone disease by
FXR agonists in a mouse model. Nat Med
2004; 10(12): 1352-1358.

119V 335)9)8 « 109 o)lauds (@38a § Crway 5)9s

ohsjls (Al eole oGRSl alas lo


https://jmums.mazums.ac.ir/article-1-9798-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-22 ]

ulilSam g 150k jg o | 16l6 2ge o

15. Pefia-Méndez EM, Havel, J, Patocka J. Humic

16.

17.

18.

19.

20.

21.

22.

23.

24.

substances-compounds of still  unknown
structure: applications in agriculture, industry,
environment, and biomedicine. J Appl
Biomed 2005; 3 :13-24.

Ghosal S, Reddy J, Lal V. Shilajit I: chemical
constituents. J Pharm Sci 976; 65(5): 772-
773.

Shakir N, Salim N, Bhatty M. Studies on
‘Silajit (Asphalt) Part-1. Pak J Sci Industr Res
1965; 28-30.

Vucskits AV, Hullar |,
Andrésofszky E, Kulcsar M, Szab6 J. Effect

of fulvic and humic acids on performance,

Bersényi A,

immune response and thyroid function in
rats. J Anim Physiol Anim Nutr 2010; 94(6):
721-728.

Pant KB, Singh B, Thakur N. Shilgjit: a
humic matter panacea for cancer. Int J
Toxicol Pharmacol Res 2012; 4(2): 17-25.
Lown JF, Gill K, Cutler S, Cutler H, Pollock
S. Anti-inflammatory humate compositions
and methods of use thereof. Google Patents.
2006.

Goel RK, Banerjee RS, Acharya SB.
Antiulcerogenic and anti inflammatory
studies with shilajit. J Ethnopharmacol 1990;
29(1): 95-103.

Van Rensburg CE, Snyman JR, Mokoele T,
Cromarty AD. Brown coal derived humate
inhibits contact hypersensitivity; an efficacy,
toxicity and teratogenicity study in rats.
Inflammation 2007; 30(5): 148-152.

van Rensburg CE. Naude PJ. Potassium
humate inhibits complement activation and
the production of inflammatory cytokines in
vitro. Inflammation 2009; 32(4): 270-276.
Burger D, DAYER JM. Cytokines, Acute
Phase Proteins, and Hormones. Ann N Y
Acad Sci 2002; 966(1): 464-473.

25.

26.

27.

28.

29.

30.

31.

32.

Ambrosino G, Naso A, Feltracco P, Carraro
P, Basso SM, Varotto S, et al. Cytokines and
liver failure: modification of TNF-and IL-6
in patients with acute on chronic liver
decompensation treated with Molecular
Adsorbent Recycling System (MARS). Acta
Biomed 2003; 74(Suppl 2): 7-9.

Lin CC, Hsu YF, Lin TC, Hsu HY. Antioxidant
and hepatoprotective effects of punicalagin
and punicalin on acetaminopheninduced liver
damage in rats. Phytother Res 2001; 15(3):
206-212.

Bhattacharya SK, Sen AP, Ghosal S. Effects
of shilajit on biogenic free radicals. Phytother
Res 1995; 9(1): 56-59.

Olteanu D, Filip A, Muresan A, Nagy A,
Tabaran F, Moldovan R, et al. The effects of
chitosan and low dose dexamethasone on
extrahepatic cholestasis after bile duct
ligation in Wistar rats. Acta Physiol Hung
2012; 99(1): 61-73.

Yu JY, Ha JY, Kim KM, Jung YS, Jung
JC, Oh S. Anti-inflammatory activities of
licorice extract and its active compounds,
glycyrrhizic acid, liquiritin and liquiritigenin,
in BV2 cells and mice liver. Molecules 2015;
20(7): 13041-13054.

Jung CR,
Khlebnikov Al,

differentiation of mesenchymal stem cells by

Schepetkin 1A, Woo SB,
Kwon BS. Osteoblastic

Mumie extract. Drug Develop Res 2002;
57(3): 122-133.

Dong H, Haining RL, Thummel KE, Rettie
AE, Nelson SD. Involvement of human
cytochrome P450 2D6 in the bioactivation of
acetaminophen. Drug Metab Dispos 2000;
28(12): 1397-1400.

Shoda J1, Kano M, Oda K, Kamiya J,
Nimura Y, Suzuki H, et al. The expression

levels of plasma membrane transporters in

1l

1WAV (135)9)8 « 109 s)laid (@3 § Cuyy 5)9s

ohjle Al eolc oGRSl alss


https://jmums.mazums.ac.ir/article-1-9798-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-22 ]

5335 T )s (o 33(SeTxln aban y Caallyds )

33.

34.

35.

36.

37.

38.

39.

the cholestatic liver of patients undergoing
biliary drainage and their association with the
impairment of biliary secretory function. Am
J Gastroenterol 2001; 96(12): 3368-3378.
Myagmar BE, Shinno E, Ichiba T, Aniya Y.
Antioxidant activity of medicinal herb
Rhodococcum vitis-idaea on galactosamine-
induced liver injury in rats. Phytomedicine
2004; 11(5): 416-423.

Thirunavukkarasu C, Watkins SC, Gandhi
Cr. Mechanisms of endotoxininduced NO,
IL6, and TNFa production in activated rat
hepatic stellate cells: Role of p38 MAPK.
Hepatology 2006; 44(2): 389-398.

MS Wu, Liao CW, Du WY, Kao TC, Su
KE, Lin YH, et al. Enhanced expression
of transforming growth factor-p1 in
inflammatory cells, a-smooth muscle actin in
stellate cells, and collagen accumulation in
experimental granulomatous hepatitis caused
by Toxocara canis in mice. Acta Tropica
2008; 105(3): 260-268.

Maher JJ. Interactions between hepatic
stellate cells and the immune system. Semin
liver Dis 2001; 21(3):417-426.

Nelson SD. Molecular mechanisms of the
hepatotoxicity caused by acetaminophen.
Semin liver Dis 1990; 10(4): 267-278.
Golestan Jahromi M, Nabavizadeh F,
Vahedian J, Nahrevanian H, Dehpour AR,
Zare-Mehrjardi  A. Protective effect of
ghrelin  on acetaminophen-induced liver
injury in rat. Peptides 2010; 31(11): 2114-
2117,

Malekzadeh G, Dashti-Rahmatabadi MH,
Zanbagh S, Akhavi Mirab-bashii A. Mirab-
bashii, Mumijo attenuates chemically
induced inflammatory pain in mice. Altern

Ther Health Med 2015; 21(2): 42-47.

40.

41.

42,

43.

44,

45.

46.

47.

48.

Stohs SJ. Safety and efficacy of shilajit
(mumie, moomiyo). Phytother Res 2014; 28(4):
475-479.

Ghosal S. Free radicals, oxidative stress and
antioxidant defense. Phytomedica 2000;
21(1-2): 1-8.

Joukar S1, Najafipour H, Dabiri S, Sheibani
M, Sharokhi N.Cardioprotective effect of
mumie (shilajit) on experimentally induced
myocardial injury. Cardiovasc Toxicol 2014;
14(3): 214-221.

Jaiswal A, Bhattacharya S. Effects of Shilajit
on memory, anxiety and brain monoamines
in rats. Indian J Pharmacol 1992; 24(1): 12-17.
Wright G, Shawcross D, Olde Damink SW,
Jalan R. Brain cytokine flux in acute liver
failure and its relationship with intracranial
hypertension. Metab Brain Dis 2007; 22(3-
4): 375-388.

Khaksari M, Mahmmodi R, Shahrokhi N,
Shabani M, Joukar S, Agapour M. The
effects of shilajit on brain edema, intracranial
pressure and neurologic outcomes following
the traumatic brain injury in rat. Iran J Basic
Med Scie 2013; 16(7): 858-864 (Persian).
Ebaid H, Bashandy SA, Alhazza IM, Rady
A, EI-Shehry S. Folic acid and melatonin
ameliorate carbon tetrachloride-induced hepatic
injury, oxidative stress and inflammation in
rats. Nutr Metab 2013; 10(1): 20.

Sarna LK, Wu N, Wang P, Hwang SY, Siow
YL, O K. Folic acid supplementation attenuates
high fat diet induced hepatic oxidative stress
via regulation of NADPH oxidase. Can J
Physiol Pharmacol 2012; 90(2): 155-165.
Soliman ME. Evaluation of the possible
protective role of folic acid on the liver
toxicity  induced experimentally by
methotrexate in adult male albino rats. Egypt
J Histol. 2009; 32(1): 118-128.

119V (335)0)8 « 109 o)ladds (@38a § Cumdy 5)9d

ohsjls A} eole sEibil dlas \p


https://jmums.mazums.ac.ir/article-1-9798-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-22 ]

ulilSam g 150k jg o | 16l6 2ge o

49.

50.

51.

52.

Chen X. Protective effects of quercetin on
liver injury induced by ethanol. Pharmacogn
Mag 2010; 6(22): 135-141.

Geier Al, Dietrich CG, Trauner M, Gartung
C. Extrahepatic cholestasis downregulates
Oatpl by TNFa signalling without affecting
Oatp2 and  Oatpd
sodiumindependent bile salt uptake in rat
liver. Liver Int 2007; 27(8): 1056-1065.
Couper KN1, Blount DG, Riley EM. IL-10:
the master regulator of immunity to infection.
J Immunology. 2008; 180(9): 5771-5777.
Couper KN, Blount DG, Wilson MS, Hafalla
GC, Belkaid Y, Kamamaka M, et al. 1L-10
from CD4+ CD25— Foxp3— CD127- adaptive

expression  and

53.

54.

regulatory T cells modulates parasite clearance
and pathology during malaria infection.
PLoS Pathog 2008; 4(2): €1000004.

Hesse M1, Piccirillo CA, Belkaid Y, Prufer J,
Mentink-Kane M, Leusink M, et al. The
pathogenesis of schistosomiasis is controlled
by cooperating IL-10-producing innate
effector and regulatory T cells. J Immunol
2004; 172(5): 3157-3166.

Groux H1, Cottrez F, Rouleau M, Mauze S,
Antonenko S, Hurst S, et al. A transgenic
model to analyze the immunoregulatory role
of IL-10 secreted by antigen-presenting cells.
J Immunol 1999; 162(3): 1723-1729.

1w

1WAV (135)9)8 « 109 s)laid (@3 § Cuyy 5)9s

ohjle Al eolc oGRSl alss


https://jmums.mazums.ac.ir/article-1-9798-fa.html
http://www.tcpdf.org

