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Abstract

The present study aims to Improved Anti-Inflammatory Effect of Silymarin in Rats Induced Liver
Carcinogenesis. Silymarin, a flavonolignan isolated from Silybum marianum, has also been used for
centuries as natural remedy for liver diseases and now reported to have cancer preventive and
therapeutic effects . It has been used clinically to treat liver disorders including acute and chronic viral
hepatitis, toxin/drug-induced hepatitis and cirrhosis and alcoholic liver disease. The efficacy and dose-
response effect of silymarin (125, 250 and 500 mg/kg) were assessed using egg albumin-induced paw
edema in rats as a model of acute inflammation. In this model, 56 rats were used and allocated into 7
subgroups each containing 8 rats. All treatments were given intraperitonealy 30 minutes before
induction of inflamma tion by egg albumin and then the increase in paw edema was measured 1h, 2h
and 3h after induction of inflammation by using the vernier caliper. The results indicated that
silymarin, at doses range used, significantly lowered paw edema (P<0.05) an effect comparable to that
produced by the reference drugs, acetyl salicylic acid, meloxicam and dexamethazone. Paw edema
suppressive effect of silymarin 250 and 500 mg/kg was comparable and both of them were significantly
different from that of silymarin 125 mg/kg (P<0.05). Therefore, silymarin exert an important anti-
inflammatory activity in animal model of acute inflammation, which was significantly increased as the
dose increased up to 250 mg/kg.

Key words: Silymarin, hepatoprotective, egg albumin, liver.

A
5 -0 LD sliaall oxsll Dl w3l el Gt o gl Gl sd e paliioal] el aadiul
) Ayl Sl e 333l Aigalls salal) Al (bl zile B jealall cagl 8 Ll olelldl axdn)
Oy (paS/arke 500,250,125) claduad) oale (3o Adlide gya ED alatind Adlall duball s 85 . Jpallly asanll
IS Clegana I Crend Land 132 56 aasid o stV adandsy Gaasinall alall a8l Qleall beaall G13jad) e laydhs
Oall calse &3 Gall a8 A panll I G DA e Gl B BlaY) Glaaial 5 010a 8 e cigial Aegana
ol 5 Aadgll Bt aaay Ll Gl (e 428 30 JB 05l B3V Gub oo Gnledall oAb gyas
depll Joadad QLD sablaadl oleludl dld of il Gy o alebe S Gliels, saaly dele a2y lalfi
aa oplelall Adld ol sy Cus (pSnSsbally 05 el bl disd Gasls )Eanlidl) GO ae 23R

cpSfaale 250 s desall 2Ll dlag el
2SI, ) Gpasl) |, cpladidl daalidal) cilals)

daadall
il (goaall Hlalial auall (el die 4elie LlaiulS diasy age (oasloand 28 0 g L)
1 .(Nathan,2002) dsuwsl) #3a) ujaiy jpall dalis ) dledll 8 Ciagr Fpaual) cilerall
Bl e oUx g8y o saie hiley e gslaills T bl WA (e ddbie gl Slpal by
macrophages .Sl bl LAY Jaeity dulealV) alanay) Tas L L. (Gouwy et al.,2005)
bl U5 (9AY) Ao liall Tilugll jiad & 4als e DA (o gV adhie & 52l

348


mailto:Samajawad540@yahoo.com

Journal of University of Babylon, Pure and Applied Sciences, Vol.(26), No.(4): 2018

s 8 (g protease, jugylly  chemokines,clul<saxll, cytokines, clulSgulull Jia (g
Lo Ll a5 Aadl i L (Lawrence et al,2002) leukocyteslaull ol LA Jueiss
Jand adin Ll 8 (e leple hae dllad e (a@nti-inflammatory response)  leaDU saliadll
Cm Ol st o) . apoptosisLIAN #pall Gigall Suiasg phagocytosis.daalll aee juias e
(pro— and anti- QlEBU sadl deldl Llaawy)l 5 QlEll salad) Lelidl dlaauy)
s ALk clEgY il Ay @il Sl 03 Hhai) Gigaa aid (5 ( inflammatory responses
sl als e e oplelddl palandl L(Lawrence  ef  al,2002) dadiie e
ASH Gabal Jie @YD (e aaall Z3ad dall de de ZaS aadiuls (Silybum marianum)
G Shill panl) Jio osandl (o daall SlacS a2l 5 2 Casy 2S0 Gl Jadn 3l 5l
Aghll Clae¥! Juadl e Goleladl 2ap5.(RaINONE, 2005 )4tisl) o gandls 48lasll slgally Jsaslly
4wl (& Dhiman and Chawla, 2005 , Rainone,2005) (2SIl (alyl 3k S gyl
oo aaed) Ay e e il g o) e S den Gus 02uSU ailiadll 45,38 8 opledad
2eli€ and Aallall Auhall dslss . (Luper,1998) ketyl radicals 5 phenylglyoxylic  Jie byl
gasall b Q) 2Ol 8 4dels SSY) depall aunty ol 8 alall Al Gl 23 cpplada)
Cus ftest. P-values < 0.05 Laaly (ANOVA) jLadl aladiul Wilkaa) ol cullsy  (gyaaall

Ay dygine (3 asay I il Ll

dard) by Algall
Ul 3558 (o B aliind ade Jpmall 5 Gin Oladd) Gonmse Al 538 & padn
250 55 uld obae Y 2Soile (e 8 Jilae o 98% b oplasand) (s, (ms)
Qe AU e Jpemsll 5y dilide 3805 e Jpaanll il Jslaall 138 Ciiss 5 3 oo Jke
(Wldl, o) 4S5 e (diethyl ether) ;s il s, (Dimethyl  sulfoxide)aws sl
bbbl als 5 ¢(American regent, inc. USA) (. (dexamethasone) ¢ )tilusall;
56 Al o3 b axaind 5 (ldl) e sl Sladlls (L o 3silu) (e (acetyl salicylic acid)
O 8 e (giat desane IS A b Cleseas 7 () sl (a2220-108) il DS (e 35a
GVl e asd) e cppladaal) o508 cupal) (OLadV)s Al yladl) Gile sanse Sile sandll oda Jia
Gl (Winter) s Agml Wy ohall A Ady cuw @l omeslVL Guaiudl ol
e Ol G Aupaill Bae saage iyl @i Gl el Glaals (Winter et al,1962 )
(Winter et al.,1963 ) auyaill eha) Ja sasly alll cllls ¢l2sl)
dcgena) A¥) Aegenadll (O 8 Lo (55l dcsane ) pualae 7 L lall Caad
Lol DAY xaslaalls .dimethyl sulfoxide awSsile dise B e 48[ da 2 Lgilhae) & (3 k)
Al (e 1S/ile 10 5 (acetyl salicylic acid) @lliluiln Jaul) Gaes oo 353 100 Cubae)
DLERY) asalae Ly . Jialh e (| dexamethasone) (il WSy (e aS/akal 5 (Meloxicam)
slac) (3o 4283 30 20 Mgl e (a2S/azke 500 52505 125) ga S (pladdiad) cudae) 2D

349



Journal of University of Babylon, Pure and Applied Sciences, Vol.(26), No.(4): 2018

& (Pld) o)l sl Gpesll e e 0.1 Cms bl (8 QL) Slasial 5 3ye¥) aoen
8 83l lake (uld . (Okoli and  Akah, 2000 , Ekpendu ef a.1994)  ad) all i<
o lele &5 el delu dy Clal) Glasind J8 Sl alaudsy el CS 8 L) 4isks
Al J8 el GS dlew b salll il ( mean) sleall gl ilaa 25 Ll Gilasi
o Tadil) il gl Caally Gl GS 3 OleDU salimal) ZpsaV) Bl e ueil) S L laaey
.( Duffy et al2001)3adl Gl Laa¥) azds lgal)

LSV gaelaas Sland) desane (o Agsinall 3l Aliadlal ) gaend ilas¥) Jdadl (55l
o€ (35 4l culSy (P-values < 0.05) . (#test) t jlaaly (ANOVA) bl Julas aladsuls

gkl

rase WS Gl 8 sl slall GlaDl sliaal cplatiadl i Lllal) 2l il iy
[(acetyl salicylic acid) bbbl (asls |, oylobudl e JS alaai) (1)d<ally (1) dsal) 8
& als dSh Gl s ) sl (dexamethasone) ¢5jiw L& (meloxicam) oKl
Gl Gt e (dele 3aele 2dele 1) 2e sphad) degens go Al ajall GS Ll
A laally (45/ake 125) coladidly dnlladl e sanl (o anly (Gine (38 lin OIS, (madl Caosdly
Ol G mals (gsine G 2as Ly L(F<0.05) JLaadl D) clelud) b aelad) 3l as
dclul & (dexamethasone) (il LSy (meloxicam) alKuwSshas (p25/a2k500 5 250)
e Alaally laialy Ligine B (a8 ) 22L500 5 250) cpleskansdl yelal Loty . HLEY) (e 31N 20
he L) .(A<0.05),Lmay) (e 26l 4sbl delall & (acetyl salicylic acid) bbbl ads
S5l desall (LAY e RSl Reldl b panly (Gine G ely o miS/pil500 Cledd
M) gnladadl 5 (1) U8 b aaaiagi & Gal) 8 st slall GlalV) e opladal
(13S/pike 125) (1o Aeyal) e g Ladie (P<0.05) )y IS A3 GIall Ll & slall Gl
o3l 51 e o (piS/pileS00) e SSI Cpladand) 555 B odlsh (g) 0 3 g (oS [pil250)
3 sl (p/xle500) 585 Gladandl o) V1) AU 53l (ol a3 4l 4gsine
LAY e (SN ALl aay (p25/p3le250) 5S4 Oplaskind) e Al aly (gyina

350



Journal of University of Babylon, Pure and Applied Sciences, Vol.(26), No.(4): 2018

b ) (e sl Adnualsy Gianianall slad) GlgIY) Ao 0 lanbdll AdAaY £l 8 1 (1) Jaad

Ol
Lol g giall Aawal) S L) e 35350 ) T i) el aalaal
Ol
3 2 1 awclu3 acls 2 acls 1
aclu | acle | 4cla
- - - 0.06+1.75 +2.28 + 3.07 &S/ Jo 2 2ol Jiie Sl
0.05 0.06
39 40 36 a*(0.04+1.05 +1.34 +1.92 Slialld) Jinnd (oaela
a*(0.04 a* 0.06 &</ mg100
34 34 34 | a* 0.05+1.16 | 0.05+1.48 | +1.99 &S/ mgl10 oSSl
b* a*(0.05
36 39 41 a* 0.05£1.11 | 0.06=1.37 +1.79 &S/ mg 10,5k LSy
a* b*0.06
21 22 26 b*0.06+1.38 | 0.05+1.76 +2.24 &S [ ia 125 oppladdins
c* c*0.06
28 33 32 c* 0.06£1.25 | 0.06£1.51 £2.05 &S [ e 250 opladdons
b* a*(0.07
30 36 38 c* 0.04+1.21 | 0.04+£1.45 +1.85 &8 [ e 500 Cpladdons
b* b*0.05

Slasdl 455l (P<0.05) Y3 Ggia die Aygina Ggd a9 ) jadd *

hl

2.5

15

—h1l

0.5

s Gl b pand) cpagd) daulg Gl slall Q) e opladiad) il (1)J<a
(4slal)

351



Journal of University of Babylon, Pure and Applied Sciences, Vol.(26), No.(4): 2018

2
1.5 \ —
1
=4—nh2
0.5
0 T T T T T T 1
0 0.5 1 15 2 2.5 3 3.5

s Al B paull cpagd) Adaalss Gaatieall slall Gl e Galatiad) il (2)d<a
(4sl2)

h3

1.4

1.35 \
1.3 \

1.25

=4—=h3

1.2 T T T T T T 1

s Gl b pand) cpagd) daulg Gl slall Q) e oplabiad) il (3)J<a
(4sl3)

.(Rang ef a.2003) Al Lyseall Gae S daglsusdll Galsadl sanl Aulg) Llail ae

il e Logl Agell Ae ) A b oealy Gipaa olall Gl Al claall o
Gl Al QL Llad) g3l clasl.(Hiley and  Barber,2000)  (Exudation)
Jia (Amos et al2003 )le¥) claliae L0 Flal & 73 Ganl pegd) adauly
Aosedl Aae V) A0 sl daut LAl O A oluall i B jiee ayy Giams ileal)

352



Journal of University of Babylon, Pure and Applied Sciences, Vol.(26), No.(4): 2018

ilasl) Lilugll (0 daell Gl L dialall Sla) delall aany (sa0 oSy Aadsll O3S0 Qgaaadll
JY) cled anlgdll dalse oo aalill 2l Glal) prostanoids s kinins ¢ HT=5 ¢ aalivgd) Jie
.(lalenti ef a.1992) Ll
Dkl 183aaa Jlshl EJE PR (e l@l) Eaan (2002) sl Marsha-Lyn 4 els Wl g
Lun e dady @l Jaugdl ol ¢(iels 2 Y dusl) HT=55 cualingd) aauly & Sull
Jexiul  (Perez  ef al2001 )Prostanoid sian, &y il shll bradykinin cpaalyl)
Ouall i & Gaatiial) QB saliaddl (pylabid)l aldtiie Zalled 4wl vernier caliper
(1,2,3) 0Ky (1)dsaall 3 Came LS (Gl Gasdl plasioly)
D Ay laebidl e (p35 ) axke 500 5250 5 125) dabae clejn EDE aadial
iepnl Glai e flavonoid agsddll maaldl sl ) sl colal laials depal) g
Aall Gl aad 5 Al b Aol leDU saliaal) Zpuldl) salal) g 25)Rall Aeadiosd)
(1) Jsaad) 8 e LS DN alalye 3 Jlad (S
Sl skl 0l e dumdl OIS Gl hslly Sl skl (8 Gnplelid) 80
5250 Glesall b L (Bl sliadl gjlabind) 535 45)lie vie . (1)dSal) 8 G LS e
Ay oplebid) 56 O . lagin € G dla (K & (control) Gl HEkad) ae 5S/ae 500
8ol i) 8 ealy (gl cplatedl el Al SSAD U s oSl a8k 250 s desall sab,
5/ie 250 0o SS) A )
Ziadl (o danll b gD saliad) opladid) Adlad cipial Al Gluball e el G
Lgldl adlgall ) (neutrophils) ey aall ojaa daniii S (e aai QlgiDU alaall 8l o Aoyaal)
adlse & ( proteolytic enzymes) (gl Allaall wlajyly RNS (ROS s I (52 L
Gl Glaly) opslabidl Ji . (De la Puerta ef 841996 )asUadl auae V) 2.3l salyyy algly)
50 5 25 om cmglp pom bsed Gulebidl el laie maly K& papaya latex adauls
Ji XS, carrageenan adauls Gasioall Qlaly) 8 15 golabudl oS &l s (B .45/3e100
RS Gsme @B il B oS W oSy %36.48 dwa LAl o 4 laly) nladud)
alcae 3ausU Taliae Wi (e daas daaslsn Jlsal sac oolalidl (Gupta et a.2000 )
superoxide sy 5 GSH (e WIAN (g5ime aal) o Jamy ollayudl  Taliae cclilgidl
oo ey Ul ( peroxidation lipid) — gsaall b TS Lalidsl (s 5 dismutase (SOD)
.(Paril ,2004) (Chlopikova ef a.2004) a:s\al duieV) jhaal 5 Ll
De la Puerta ef)) duull WAL (glall cliall jhaa) de golabiadl f5 Cus
Omlingl Adanlsy 2 @A) )alall DU ) Aapd) e cplabudl il us 3 ((241996
Sall DU el ol e gl il i Jaadty Al WDAD Cas = (HT-5,
Adba ) cliad e el iy 8 NFKB Ui 0 TNF=0 gt i) -3l e 3
5 IL=1B 2 mRNA expression Jaa! JaSIl Cigll (Monna et a.1999) kel & A Lil)
Lin .(Kang et al2004 )(RAW 264.7 ) W s (LPS) aall u)Sull aaaie 8 COX-2
5% (e Aualiiia) 4l Gl (e e 3 Goladaadl adaulsy o2 leukotriene B4 (LTB4)

353



Journal of University of Babylon, Pure and Applied Sciences, Vol.(26), No.(4): 2018

5 P Balias pailad (1o 4 aiab LW daaglal adels WHS) e 2y milk thistle Gl ails

C_\:D;\ g"\“ &_1)\;:\” %) .J.J'.and uf)\..g&\uﬂ g;)j}:au\ )}.ﬂ\ a:\S\: ({3 (Baumann,2004) 3l salias

& 5LOX b mals T opnlesiad) Gasy IS, (63500 20 (e Aaliiad) Lpaaldl DA e

Gl e AEN Aaydl o ladidl 86wty 8 5 .(Dehmlow ef 8.1996) syl 3 sal

‘dabn e gﬁ aladl algaly) &Afz:\ U;’JL“:A%‘J\ O sl C_\m\ COX Pty PG &_..\h:\.kgﬂ.'\.\ salall

Gl dlia @y oy sl QLA limly eods dale o oyl DU e Sledl o siall, ,Saall)

Gl b Aartieall Aagal) 2591 e hiage aey «eBU dabe (8 Guladiadl 550 0o Bagiaa e

Ly 4y, Qlaly) (I A1 Leukocytes elaaull aall ciliS ojags lalV) pdin Ly L Anlgaly)

Llaly) Bilugll e waadl L e deny KON ziag Sagdl o2 Lafy (2l oylabidl

Shbas oplabiall ae 2)lae i ((Kang  ef al2004 ) ol i) e el Al de i)

Slo bl 55 LSl PG st Lads DA (e e L) dlaje b Ladgpaud) e lel))

e @) 15d-PGJ2 Galas dauin A o (acetyl salicylic acid  elinul)  lasy) sy

O Steroids @il gyl axi (il dali e L (Gilroy  ef @.2003 ) DU salias) dagal) Lailu )

e dandt Ll Laladl e dadye JS L Ll s clilgiDU saliaa) degall ilial)

)l el T 5 leukoCytes aul il Sl 5yaa Jant A (e g Ly s Ja)

LalgN) DA 58 5al) DA e algDd Plad) dlaje 30 Lan olal) il

.(Giles ef al2001 ) aulealy) WAl salls phagocytosis ielll 4dasy 2Ll macrophages

Ay QLB aliaall 0,8l oy, olall & aladl QL) (i e 5)adl) plaanadl o) & o) (Sa

ol gl i ¥ aS [ 50 250 (e S Aesal) dealy (o (Sl &S/ e 250 (s desal) saliy

Ll salizadl) 4ndlad

References

Amos S, Chindo B, Edmond I, et al. Antiinflammatory and antinociceptive effects of
Ficus Platyphylla in rats and mice. J Herbs Spices Medicinal Plants 2002; 9:47-
53.

Baumann LS. Silymarin. Dermatol Ther 2004; 35(12): 320-325. Dehmlow C, Erhard
J, DeGroot H. Inhibition of kupffer cell function as an explanation for the
hepatoprotective properties of silibinin. Hepatology 1996; 23(4): 749-754.

Chlopikova S, Psotova J, Ketova P, et al. Chemoprotective effect of plant phenolic
agonist anthracyclin-induced toxicity on rat cardiomyocytes. Part I- Silymarin
and its flavolignans. Phytother Res 2004; 18(2):107-110.

De la Puerta R, Martinez E, Barvo L, et al. Effect of silymarin on different acute
inflamma tion models and on leukocyte migration. J Pharm Pharmacol 1996;
48(9): 968-970.

Dhiman RK, Chawla YK. Herbal medicines for liver diseases. Dig Dis  Sci 2005;
50:1807-1812.

Duffy JC, Dearden JC, Rostron C. Design, Synthesis and biological testing of a novel
series of anti-inflammatory drugs. J Pharm Pharmacol 2001; 53:1505-1514.

Ekpendu TO, Akah PA, Adesomoju AA, et al. Anti-inflammatory and antimicrobial

activities of Mitracarpus scaber extracts. Intern J Pharmacognosy 1994,
32:191-196.

354



Journal of University of Babylon, Pure and Applied Sciences, Vol.(26), No.(4): 2018

Giles KM, et al. Glucocorticoids augmentation of macrophage capacity for
phagocytosis of apoptotic cells is associated with the reduced p130 expressionn,
loss of paxillin/pyk2 phosphorylation and high levels of active Rac. J Immunol
2001; 167: 976-986.

Gilroy DW, Colville-Nash PR, McMaster S, et al. Inducible cyclooxygenase-derived
15-deoxy (Delta) 12-14 PGJ2 brings about acute inflammatory resolution in rat
pleurisy by inducing neutrophil and macrophage apoptosis. FASEB J 2003; 17:
2269-2271.

Gouwy M, Struyf S, Proost P, et al. Synergy in cytokine and chemokinenetwork
amplifies the inflammatory response. Cytokine G rowth Factor Rev 2005;
16:561-580.

Gupta OP, Sing S, et al. Antiinflamma tory and antiarthritic activities of silymarin
acting through inhibition of 5- lipoxygenase. Phytomedicine 2000; 7(1): 21-24.

Hiley P, Barber PC. Acute Inflammation Homepage of the Pathology Department
Medical School (2000). University of Birmingham.

lalenti A, lanaro A, Moncada S, et al. Modulation of acute inflammation by
endogenous nitric oxide. Eur J Pharmacol 1992; 211:177-182.

Kang JS, Jeon YJ, Park SK, et al. Protection against lipopolysaccharideinduced sepsis
and inhibition of IL-1p and prostaglandin E2 synthesis by silymarin. Biochem
Pharmacol 2004; 67:175-181.

Lawrence T, Willoughby DA, Gilroy DW. Anti-inflamma tory lipid mediators and
insights into the resolution of inflammation. Nat Rev Immunol 2002; 2:787-795.

Levy C, Seeff LD, Lindor KD. Use of herbal supplements for chronic liver disease.
Clin Gastroenterol Hepatol 2004; 2: 947-956.

Luper S. A review of plants used in the treatment of liver diseases: part 1. Altern Med
Rev 1998; 3: 410-421.

Marsha-Lyn M, Mckoy G, Everton T, et al. Preliminary investigation of the
antiinflamma tory properties of an aqueous extract from Morinda citrifoli
(Noni). Proc West Pharmacol Soc 2002; 45:76-78.

Mayer KE, Myers RP, Lee SS. Silymarin treatment of viral hepatitis: a systematic
review. J Viral Hepat 2005; 12:559-567.

Monna SK, Mukhopadhya A, Van NT. Silymarin suppresses TNF-induced activation
of NF-xB, c-Jun N-terminal kinase and apoptosis. J Immunol 1999; 163(12):
6800-68009.

Nathan C. Points of control in inflammation. Nature 2002; 420: 846-852.

Okoli CO, Akah PA. A pilot evaluation of the anti-inflammatory activity of Culcasia
scandens, a traditional antirheumatic agent. J Altern Complemen Med 2000; 6:
423-427.

Paril MP. Protective effect of alpha-lipoic acid against chloroquine-induced
hepatotoxicity in rats. J Appl Toxicol 2004; 24(1): 21-26.

Perez C, Herrera D, et al. A pharmacological study of Cecropia obtusifolia aqueous
extract. J Ethnopharmacol 2001; 76: 279-284.

Rainone F. Milk thistle. Am Fam Physician 2005; 72:1285-1288.

Rang HP, Dale MM, Ritter JM. Local hormones, inflammation and immune reactions.
In, Text book of pharmacology (2003) 5th ed. Churchill Livingstone, UK,
PP.217-242.

Winter EA, Risely EA, Nuss GV. Antiinflammatory and antipyretic activities of
indomethacin. J Pharmacol Exp Ther 1963; 141: 369-376.

Winter EA, Risely EA, Nuss GV. Carrageenan-induced edema in hind paws of rats as an
assay for anti-inflammatory drugs. Proc Soc Exp Biol Med 1962; 111: 4-547.

355



