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Abstract

Background and purpose: Acute liver failure is caused by several factors including drugs.
Isoniazid, which is used as an effective drug in treatment of tuberculosis, is considered a strong toxic
agent for the liver. The purpose of this study was to investigate the effects of cinnamon extract on
isoniazid-induced hepatotoxicity in rats.

Materials and methods: In this experimental study, 60 male Wistar rats were randomly divided
into six groups. Liver damage and oxidative stress were induced by administration of isoniazid (300
mg/kg/day) for 14 consecutive days. Different doses of cinnamon extract (50, 100, and 200 mg/kg) were
administered by gavage. Liver damage caused by isoniazid was evaluated by examining serum
biochemical factors, amount of reactive oxygen species, glutathione, antioxidant capacity, lipid
peroxidation, and histopathological changes in liver tissue. Data analysis was performed in Prism
software applying one-way analysis of variance (ANOVA) and Tukey's post hoc test.

Results: Isoniazid at 200 mg/kg caused liver damage and significantly increased liver damage
biomarkers (biochemical biomarkers, oxidative stress indices, and histopathological changes) (P<0.05).
On the other hand, different doses of cinnamon extract significantly reduced the biomarkers of liver
damage caused by isoniazid (P<0.05) and also improved the histopathological changes of liver tissue.

Conclusion: Cinnamon extract with antioxidant properties protects the liver against oxidative
damage caused by isoniazid.

Keywords: Isoniazid, cinnamon extract, hepatotoxicity, oxidative stress

J Mazandaran Univ Med Sci 2023; 33 (221): 1-11 (Persian).

Corresponding Author: Hamidreza Mohammadi - Faculty of Pharmacy, Lorestan University of Medical Sciences,
Khorramabad, Iran. (E-mail: hamidrezamohammadi65@yahoo.com)



mailto:hamidrezamohammadi65@yahoo.com\)
https://jmums.mazums.ac.ir/article-1-19183-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-05-09 ]

oo (—S D)y eo—Lcoll_Hils L as
(1) 1402 Jlw  slsyd 220 sylaids  eow g W 0)gs

vl jlme p Ur2Jla Cuwg L1Sllgjaum ajlae ikalas Gl gl
Jliung p 2l s sloybgo ja 2 jligpl gg)la jl bl sus

Lasliuly Loy
? 5300 Lo ) 3ma>
Soloper OLE e
4«.5)0-"“ -
%6550 Olowl slg>

2 IuS>

S Ol sea ST 5lanl 08 e skl Lagyls dhax I (gdae Julge 3155 AST sl oluyl idan g diblw
Ooda 35500 sl 4 A4S lr (558 ESeS 5 ale G 03,8 a5 eslizal 355m o (lew Oloys sl 3o S350
il ol e e 53 3L 5l (65,15 51 (LAU GS Caa el 0 )las g Dl ST ) adlllas ol

WT.A.‘;&J?J\J_SS%:LA Sy 09,5 B3 ks sl5 5o,y w60 s aalles pl ps:la by 9 dlge
lajss asslonl Jsme 55,14 Sue (ol - (300mgrkg/day) o 5lis sl 5 o L 318t o el W 5 (6087
S5 AS T s g uuﬁyqj‘j\fd))yQ(vjf}l:fﬂvjfél:ﬁZOOjloo B0) 15 o jlias Calies
(ST (T b B ¢ 055U JE 058 Sl Sat 5 0lsom o (rlomndigm Sl ST (o2 b Sl
Prism i -3lp 5 alws & Laosls .8 851 5 b5 3550 ST 3l 55 K5 5k st S il s Sk O gl S
S o g a s (S5 ek 05051 b b S5 il ls oleT 0505 T

Slasime Jial 531 L aS ui odS T slow | el 200MOrKG Ol e ass o s 5| (6515 53 s sLdnaidly
of e (559 5L st Sl 5 5518l ozl (gla oL ¢ o liasd s gla S lo 5) (68 T (gla Sl 5o
U S T (sl S e g (gul5 sine b ols o jlae Calidee glajss psow o3 (55w 31 .(P<O/05) 5
S ST 3 S5 5L s i 3 g Sl et en 5 (PO/05) 515 2alST 1, 4 5Ls 51

S o Bl gl 3l (5L SIS Tl 53 1) AST (ST (ST ol 5 b el o luas sz bl

3518 il (ST a1 05l (s L5 50 2600 sl 29

doddo
S SLa doa 3l eadae Jol g 1 53 US sl La b Olgsedn yo3 o O Sl <5b(al.u\j\ v-il LS
T 358 g0 sloul (oSCls W13 ¢p sams g3 29 Jlse (ol s 53 (bl 5 Sliae 2 ¢ 25 s sl
Bl 5l 55,55 Ko a4 CIel Jalge opl 31 o uS (D)3 gl slag sy Jaes laods VTeeSS 5
E-mail: hamidrezamohammadi65@yahoo.com S3lsyls o aSails (i § (S p ke o251 15LT p ot = (5 oo L p 3o 1ghame —ilgo

Ol ealT ot el 3 (S ke o813 ¢ g gl Dl 42008 ¢ g5k 5,15 (5 pmeils 1

Ol sl T st e 3 (S g she o231 (551 (ALE (Sl gs1s Dliions 550 (6 5k 515 013 ¢l o 05 5 €5l 3kl 2
Ol il €Ol y (S e o813 57 Jamn Slidond 557 5l o2l 3

Ol ealT oot el J (S o e o5 (iln i S 0 (5515 01 ¢ 03,5 (659555 s 03 5 Ltils 4
Ol ol T o ok J (S ke oBtils (6 3yl 0aStils 065 58 STy 03 8 5l skl 5

0212117 : .,y 338 1401/11/30 : S-Skt g ol b H0L/1L/5 : a5 ot

1402 sls)a « 221 s)lasd «@gw § W 8)93 ohijle (bl eolc slGisl alas 2


mailto:hamidrezamohammadi65@yahoo.com
https://jmums.mazums.ac.ir/article-1-19183-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-05-09 ]

e Vl_'. b o )ls (12) 05 ‘5J5V5 ol el
s S gy )3 5wl CiNnnamomum Zeylanicum
gl agine (sdler o plans 03l Ol sisas OT ol
LS Lain s Koy LaeSS dla b lal i
AT pliw (sl ESnliom (S5l o515 (13) 3,1
(o esS b e md s Al (I JSUI foalinn
0380 koo 31 L 55206 1551 5 Jssle ¢,
ST 51 sl Sleys ki 51 el ol (14) il e
5 LS sT Wl b (585 A (5 el
L BN IS PP JREE P G B VW
3 15T (s 5o s (Uil dlgal o35, SIS
YN g b L ol en SIS (512 o g
S92 g0 d)gle- (15) Sl Ak & Lol on gs‘zj‘)f
S 53 5 el 0B ekialS ale &K 15 53
sl alS s 5 B ,e B glagibes o2
ST LKty s oSG )15 (16) 515 2E o
ool ;55 ke & 4 5 b (17) AL (oo a3 56 )l
s S 5T At ol 55 i 5L
a1y S W5 e sl S Sl ol 5
S ELablous 3L g 50l (6513 551AnST] e
il Sz DL s 6l ol anlllas ol 5l
bl GAS Lo p s o )lae (bl S

by (b gl e e s

L G, 9 Sl
SLidons 1S 0 53 (o1 gy 4 ol aalls
s pLmllA0L L s Sl 3 (S e o8l
SLafS 5 5 (300 SlSe plad canlllan o5
ol weS g AT D s 55,
o o8y e S 0 M2l ST b g 5
3l o2l GO 450" 5 51 gy Ol S5,
(IR.LUMS.REC.1401.038 :..S) Ok J i3

Al

331y bl i 51T el (ST s
.:J\:a.\_g_;ﬂ(ar_w) Lagyls Sls uS il Slds
Jelse 515 S GlacanT &8 Col Jl= s
S3ldlab Gy b Sl sdas jsba &5 ey (ows s
oo (3) 48l e GU1 Jsh &5 0 (5500 T s
23 (e Sl Al S5 Ol pien Ol s o
Eoi b S ol posast 4 Ll o ke Olgzr ol
B O S P PPV RY IS o
Olsean o8 o 5s 5l (A) Al e JLE 5 OLDcee
v Solos Oleys (61 U same ssbay 550 05 &5
S35 S8 5 Jale oS 00,8 a1 3 eslind 5 )0
O A4S o8 S 0T 1.(65) 35500 Jlobias 4S™ (51
Al s L5kl e S Gl 1050 e
3 S gl sdmie VM 0T 5y 5 ol oLy
Lo g )15 (1) LS o sl ST 531,655 058,550
LoaS 5 00 Cls S5 p el (gbnin (Glapd S
SLaid 358 Sl s consdT oo e ke 1alS
(8)2 55 o0 paiiie (Sl Dka 5 Dok dy (g0
sl Q):_w\.\.:.wfl,; 4 S Cl odd osls OLLES
5552l S 5 g 53 558 B  § Jeo 05 9T
IS 4 s (A6 s lanST sl T il o
O gl |y Eely 457 50| b sl (slasi 8
Ly o ol Slalid ol 5 2 5
Sdate ‘5LAMJ\§A 3 i (95) 555 e 0nls S
Sl 5T b 5 Sl 3T 6l Jold o 31
oS 5 5La 53 (reduced glutathione L1 50 5)
Sl ealial (108) sl ous 18 w3lispl 51 56
(L sloy 3l ars b Olays S (25513 OWLE
Sl Glon g r § Ail r trm g Jbmps S
53 b siie U L0l 5T ibloes
(D)l 0ds lass algs 3l 56 o s yaee
ol 3 LT s o5 4 Sar glos slassls
S I dimn J,2ST B s a2 U S
S5 eyl sLagyls b amslin 3 ALE slas i

3 1402 slsyb « 221 syladd «@ow g ;W 8)93

ohsijle (Al eole slGisl alas


https://jmums.mazums.ac.ir/article-1-19183-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-05-09 ]

315 Gawly pasls sybac a3l

rsbadlas )53 Gl ool e )
0S5 e 2005100550 o5Y (slasss Sl 035 4
Lo 5 5l s 4 040 055 0 S AS 2 TS«
593 DUl O3 4 5 b A Ss ) (0 8 e 300
o dle ) Laas sad b 4 ol Je i )3 p5Y
S b (s o )lae Cialien glajs 5 5L
cj‘)\_? oy P 33 14 & jt.:lg;bO/S =03
Bl iy G_u;,: U..,Lwlﬂ)'}) BY) )L.S.l Oleds sl 4
YAl e (Nipd e Bl ek Ol
5 s el oSG ISl 5 dim o jlas oS Sl ST
(1810) 5 5158 w35 51 55,5 5229
TS e Sl 245 20lsT 60 OLL s
iels aleshsn oy 5ST6 (6 S oI g 5155
«(Alanine Aminotransferase;ALT) ;| il 5 gual T
Aspartate Amino Transferase; ) | il 5 gusT <6 LT
LSy 5 (Total Bilirubin; TB) ¢ sk (AST
4 40 (Lactate  dehydrogenase; LDH) 565 ,0as
455 Ol O o S g i 4 Sl RBE O 5
2500 o ) 55 5l L 05 (Sa a5 A
e 5530 glos 3 s 10 Seas cadis 53 o
S 5T Cardy e (6l ki 1 (5§ Sl
o e 3> (5553 3Ll L Olejen Lo b sn 4o (S
235 g b e AS b S ooy 058
L)oo ¢l 0315 izl 3 o o e Jle
SUjger b byt IS 00,3 115 55 10,510
los s i35 10 Soke 4 5 s 53,55 7000 sy
e 95 ol 51L(19) 3 55k Bl 51 8 Sl a A
S8 23 G b3l A 0 gl ST O i
e o2 3 (Malondialdehyde) L30T (s & o lde
s by 05nST e slaas § ¢ - Soill ol
s oslital Ll 0555 58 0l 5e 5 18T 5T
gt i K5 o) L AS 33 g O gl
Thiobarbituric acid reactive ) TBARS (¢ ;.8 s Il
s O/Le b s be s plonit (substances

SrSeslac s

3590 5l ey e 1> 6,5 e sbae ol
o3 4w CiNnamomum - zeylanicum « & -z
s oSt BB gles 3wl 53 555 5y Slabs 4
JSII0MI of yon 41 535, ol 51 0,5 6ok 535 e 5
531,58 Sl 4 5350 glos 55 o&aus 45 4,550
(WY Codm shae 4 (s alaS g el D Se
bt Sllas o )b, oKaws 45 Juols o las
35 Jols oylas . 51 555-50 (glos 45 M= o
(13) s (6,158 Jlomdus 3 K 0,5 glaid s b

o 20 ghertm gL, sSB i
sy ol glac S jleslin Wil ;o
Nanjing Jiancheng Bioengineering Institute, )
canlllan ol ol (gl o s ol (Nanjing, China
B 033 Wl 215 5 gl o sn o B0 slas
o 251065, 56 0 sl ba o 8200420
WAL S ]

i3S 28l 55 e Jlo s b oS I J 2505 5 (1

14 1, a5l b 8 ey J 55765 8 Q2
S e i s (300mg/kg/day s 5,

e 5051 1) 5Ll a5 25 5 G
59,14 &l ) e ls o L_ae + 300mg/kg/day
3 ga3 3L 55 (50 mg/kg/day i sze

e 5051 1) sl S a5 @
59514 &l ) o ls o yL_ae + 300mg/kg/day
(100mg/kg/day _JI sze

a5, 14 Gl ) sl o8 2 56
5a014 &) ol o L_ae +(300mg/kg/day
(200mg/kg/day JI sze

ot osbae 533 o iYL oS il y305 5 6
L3 ga5 3L 55 (200 mo/kg/day N se 55,14 <l )

DL oo S plad (511 (5,655 5 4pkis Ll 2
5 SLU el 12 5 Sl celn 12 &0 @)

.Mﬂ;‘,}é}‘)s(:‘;éb@):21+2‘5b:

1402 slsyb « 221 s)lasd «@guw § ;W 3)9s

ohiile (b eole ol5iSDL alas 4


https://jmums.mazums.ac.ir/article-1-19183-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-05-09 ]

L Lads gos ool (10000 caiss ) 5ot sl
()t o 256593 - sad sk 55 e s 1S
a5 7Sl os 5 ol (slaaily LY o
S s b Ly s waldE s luliel gmte Jge b s
(22) s dsloen (C sl g )Y 505 Sn) SltnSTT 25T
sy AS il 5l @sed (AS Ll ConT (6l
L WS 05310 (6 3L e 355 bad g
oL 05,80 D Cub s L ola b e
e Lol 3l 5 91 S 5o Jgmms (55T
Ol 5 555100 LS55 L La 5. (20) 0z
o @S S b (3laa ) g (o Sy So
(oml5 5528 <L (ECLIPSE E200) 0555 Joe

‘L”\":‘g;“‘Jj

oslizl 5y 30 (g 5loT sla_igy 5 AL fulowr 540 j2ui 0 o0
ool s SAUT Al g Laosls o 5 4 525
O s aslie Cud o 5 46 ,bS (ANOVA)
3 eesls 05500 ey Sysr 5o S (al;al Tukey
Cgr oSO 2k glacews ShaolaslesT &
O gt P<O/05 Ol 5os i oslimal (g ,leT (gla o

b a8l

22 el Sl SHlgs (o)) Joolb S
s G313 03,5 GLa ise 53 ol Ol andllas o
SLag 5T (oo oo (U 5lig ) 0S80 )3)
3l 5 gl DU LT (ALT) 51,0 5 ga o NT
05,5 L aslin s (LDH) U554 SESY(AST)
05,5 y5.dl a1l (P<O/05) (s sns ) sbas cals
st Al A s oyl 65 las b Ol
ssba s dikiszl 3 3 LDH ASTALT (sl 5T
(Lo ez J15505) (P<O/05) 515 _2alS" (g ls sne

1S ol Gla st | ool s
3 S Ol eS|y ebas 015 OLS alllas 1 5o

TCA-HCL Co,me -z A2 Ly 8L Sl sben
TBA(Thiobarbituric Acid)-(Trichloro acetic acid)
L TCA w153 HCL J5e 0/25. TBA w5 37)
35S )3 aassld Gl e sas bl L1 s
535553500 Co o U gods ST S obe o
s Sk Bl GUI gles 5 aiss 10 Sdews 4iss
35 7553555 Slid gy Jpdows ol o
O (6,8 031001 (20) s (g S o311 SSTM ol
© adlas ol 55 (ROS) 058t Jbb slai S L 5
5 s s byl o8 e 500csl e o5 -
5 LS LIS s = ey 5 oS0 3L 2 e
5 ds e 100,08 05 gon s 365 s ows b o
"o S S e L 05 e by
512 5 (PH=TIA Y 5 s 40) 1 JS 5 0
e do (Lad gl S 3Ll Sl (63 ey ol 5 IS
s 4SS S50 5 5 a 5337 (gles 53 aiss 15
T dsbos Laas g il o Db C g
Sleslizul U ;20 5525 5 5 e 55485 &S o
S o3l sl (20) s (6 S oIl ey g oEKis
IS byl nd e 0/5 1usl WS 2L 55 GSH
J=8 51 a8 ae a5 @il e L) 0dd 05 500
Fstely fhie OT A had 5l 5 les S esleT
b gline o 03,5 L5| AL s 4,5 S0 TCA
a 35315 e 4 53000 55,5 el ol o wsa
s b il gy mlodl e 2 b ok 5l
AR UL 5 N 04 ey 5 5L 50l
54803l OIS g (i byl ,Y 5. 0/01 DTNB
2Dz ol 5 e gL 412,55 0T ol 42ds 5 b o
(FRAP) a1 5T JS7 o b o 28 a5l i
ke 3 4 ST il 05 ger bkl 25 Sl 100
Sl pU =) Le2/5 (g 5L>) FRAP J s loes
AT IS J gl 23 e 0725 ((pH=3; 300mMm)
035531 TPTZ Jgloun 2 oo 0125 5 Q0MM) 4T 55

I gmy 4_3)§J| 483D Sdeas BUT glasys g

5 1402 slsyb « 221 syladd «@ow g ;W 8)93

ohsijle (Al eole slGisl alas


https://jmums.mazums.ac.ir/article-1-19183-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-05-09 ]

315 Gawly pasls sybac a3l

el ot osls leiog & a3 Ol 03 (51 MeaNSEMO sie 4 Waosls
S 09,8 L aglie 3yl ime ol 31 (gonlins OLE T *%*
.(P<0/05) —.i(Vehicle-treated)

13l Les o8 ol a5 8 L aglin 3 5l e S2alS Kbyt 2
(P<0/05) wlos " 3L 55

(P<O/0B) sy o taes & o s snn 55 pts Kily T

Total antioxidant capacity
(% of Gontrol)

ROS formation
(DCF Fluorescence Intensity)

u“f—”" LSLAUA:'-L.Z sy Bl J_.é\> c\_*.: 2 o ylody 515 g—0d
AL o ol anllles s sSl0LS]
el ot osls tleiog & a3 Ol 03 (51 MeaNESEMO sie 4 Waosls

U8 09,8 L awglie 3yl ime ol 131 (ol ins OLE 1%%*
.(P<0/05) —.i(Vehicle-treated)

[y d5bis ! g oS ol (2 g 8 L amalie 5o Lls gne J2alS KLt @
(P<0/05) wlos " 5L 55

0356 S a5 O g |y A Ol son (g 1 1L 03l0d Sk
S 56 ey g andllas 5y e Calies (glaoy S 3 A4S 3L

OT ol oylas

0536 48 e Ol A Ol f
13 1/+18 8/19:+68/35 das
*1/63 8/+25 48T 10/242 L3y
#1/61 3468 %6129 33/+77 50 MQ/KG o s oplas + 5531
#1/4 3/+85 w451 41/+43 100 ME/KG i s oylas + o 5Li5 51
#1/8 3/£09 24/ 21 46/+25 200 MG/KG s oplae + 4 3Li5 51
19 1/+13 5/11 79/+19 200 Mg/Kg o sls o slas

el ot osls leiog & a3 Ol 03 (51 MeaNSEMO sie 4 Waosls

S 09,8 L awglie )3yl ine ol 1531 (ol ins OLE 1%%*
.(P<0/05) —.i(Vehicle-treated)

Lg S ol (2s S U alin 5o ls e alS” Siluitty a
(P<0/05) wlos S™ 3L y5 1y s 5Lig ;!

Ul 5o AS sl &j}y‘bﬂw T 12 05l0d J9uer

O::_l-)‘b o)LA“—j;U} ’Lf.)\:"ﬁj‘i‘ LSJ)‘; oS C_',..é\.:)}

by A < _
S S Silhedlae Soncle 2e e
by - - - d
4 ++ +++ ++ L3
3 + + 50 M/KG oo s osbas + ks 3!
2 + + - 100 MYKG oo s o sbas + ujlis 3
1 + + - 200 MYKG oz o o slas + dujlis 3!

)
12
S

Serum ALT (U/l

ol s Ul 53 (ROS) 0581 s slaas S
oslitul . Cul 28705 8 51 5VL 3L goS”
Sl Ol s sl e jla ez )
Calises slaos S H3(ROS) 0581 Jlab slass S
(L ojlec Jgds 2 o jlaci 15 403) b aalllan 5 50
2 M1 BT b Ol pe 5 Ll 0556 8 o
Qoylei J13505) S8 8 )5 ot 5yes 50 AST 5L
Oliee 3 035U 8 o o7 i odalin (Lo jlad o
S3)3 b 534S 25 5 )3 S S| ST o b
355 i o S oy a0 A58 e 1B s )
Shestial (Lol Jsdor 2 ol 15 503) any oo
058 (sakins 5l (6,8 sl el ol o lae
(L ojles Jgusr) i andllas 3 50 Caliben (laog S s
350 Dbl g AST 3L K5 I 5L s S ks
@l_i.a ol ol ol o les 26 )l J g s ot
g o 52 DU a5l s 5l s 5)ls 48
3G 3 s O] 59 S5 D) oty ST 3L D
doler) LS oo j5 ST 3L 53 g (oleme
L ool olas a8 C5L s ‘_;LM);J: 2 o jlei
Abis ! e 3 (BU (Bl glacawT Calises glajss
(Lojles pgas 2 ojles Jgd>) oL 2alS”

i

Y @\@ )
S o8

)b&\:a:.«‘:}:ish;)bxw)x}lyb-@u:lc)hﬁ;léw

sl o ol aalllas

1402 slsya 221 s)Ladds «@gw § ¢, )93

ohijle b)) eole slEhIL alas 6


https://jmums.mazums.ac.ir/article-1-19183-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-05-09 ]

O ol ST 3 Ol e 53 (615 imn il 31 5L g5
SalS lal ja s ol aS Us cdalie (o
el ST ST sl 5T Sl gime
35T sla J sl o5 Ay oo a4 andllas ol ys
L 05nSTL 5Ll sacd sl 28Ty 1 fol-
03500t A b A8 s OIS, 28T
e 5 @i i OS], sl
03 8 oDl s J5 15 Pl 2 O (slad
o 51 s oSy LS5 4 e oS o
53 5 sk slie Coales by m 3l ST (65 Ol
Oln O s il 30 .l 0l US4 T sl
e sl Lol 5les gla e 53 d5ulT(ss
Sl g8 sla ST i eiasolis
e 5 SIS (BT (AL (e el Cans 4
CLadnly bae wl s 5l Cmles w5 5 iy 5 0k
d:.:\J'_é\J_iL: ol e el B ydde - 5T
S dlis !l By A8 55 Wil (63 Ol Ol e
4 yomie 45 Coal (Gl Ol STy ol 580 )
IS el 15U s 5 4S8l T
a5 Sl Cmiles 3 Sl STl T
5 CelikK adllas Uy gen 8 555 0 5157 LI sl
candlas ol 55.(28) it 0 2020 Ul 55 S
e T agme R4 e 5L s
aeglie 5 o6 sy ke sASTALT,LDH slags 5T
Blod ol 5l sl ) p gl 43 s dali o S L
55.(29285) 5,05 c‘")"'r—“ Oetie L glaasl L
s oo S5 eyl o slas caallas ol
s nl 5 B0 @S pasls glae 3T Ol ek
ol 3 a8 3l 0L b o310l 4 228 Ll )
Jlw 3 01)LSes s HussaIN ) » =l bl
> Linillos o oa 52020 J. ;3 Abdel 42020
SIS 5T S5 g o Sen 572023 UL
asls gl ST il Gl Sl galS s e yls
YL LB 1 ol 457.(30-32) 5,05 Sl Loy

Cood Sl 55 A4S K5I 5 gaen i L osled poud

ol o )bas b Ol
oS 5L 5 05,5 :C.(300mg/kg/day ) 5L s 1B .J =S A
b3 03,5 D .(50mglkgiday) cmsls o )last L35l
03,5 E.(100mg/kgiday) o 13 o ylas + L3Lisn! g oS

(200mgrkglday) o sls o jlas + & 3Lis 5 0diS” C3L s

byl Slo &y 5,5 caallae ol s
L ol Eels 14 oo 55 300mglkg of 5
OJe Olje a5 1 2531 S gy 5boay 84S
il 5 0L 8 Ol e 2al S 5 a 5T es
Ll ol e 4 ST Z8Lys ) (oo Sl Sl s
sYang glaassl L Ll il ol ow) s ]
Jlw 3 0LLSes 5 Bedir 2022 Jw 5 21 )L en
e 2018 Jw 55 01,L e 5 Bharti 52021
i (5575 oS el ¢SO g5l .(23-25) 51
o Sl e A5 oS Sl PAS0 ¢y S gz
S gl S350 5 S e 4 0T OV 87 Jlas 5 Lag )l
O sy i) 5t ¢ S35 G skeas (26)3 55 g0 o )
g dlal 4y 5ol5 a8 Jled glacd plie 4 5L 5!
o e s ST Slad gl glad S 5o Sl
(10)5 55 0 A4S T
SIS ol 48T ol el DL lalllae
23888 5 Ol sl 53 w3 Lol v**f"g‘
alllan glaasly .(272019) Sl g e (Sla it g0 AS
Sosb o s b sy 58 S ol
oS bl y3 05,5 (Sla i e S B 3 oS

7 1402 slsyb « 221 syladd «@ow g ;W 8)93

ohsijle (Al eole slGisl alas


https://jmums.mazums.ac.ir/article-1-19183-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-05-09 ]

315 Gawly pasls sybac a3l

) S s ol o Gla e 53 ISy 0550 I8
L ey g 50T 01513 JS5 s 555
Jeol a5 (3636) Aty o 31T ) LN
Sty Gl e ol sl b G s
oslas 45 as osls Ol as i Sllas s S'1=-0T
(BN Lib o 558 ST ST Lol shyls ol
Ols5 4 o b 5l s 55 ol adlllas 5
3 S ST s @ e G| ST
odeal Cmwnay @l:.; (e o3 LS L3gnl o e
A 3lsnl S e 5 ol o las Gl B
Slalllae 5 oy Ol g5 o ool ol S 0 Gk |,
231 e by ejlas ¢ dolas oJU sla s lesT,
S S o B pae L5l ) 00 ST o laoll
o3l 2 0 S 5 I Ol Slaar Tl (5 Sty
=l ol s slse besle 385 Clis Jg sl i3
GlapadlSn L ol 5 0L (353 s 0o slae
Sl 4 5L 0T (S5 055Le s 5 Shas 3 50

als QJT

S jSewlps

GR35 sl e Dol L dlis
ol (o plondl Ol J (S e o815
pd o S5 5 Gl 8 JLS Ol

References
1. Loomba R, Friedman SL, Shulman GI.

Mechanisms and disease consequences of
nonalcoholic fatty liver disease. Cell 2021;
184(10): 2537-2564.

2. Lee WM. Acute liver failure. N Engl J Med
1993; 329(25): 1862-1872.

3. Wang Y, Chen Q, Shi C, JiaoF, Gong Z.
Mechanism of glycyrrhizin on ferroptosis
during acute liver failure by inhibiting
oxidative stress. Mol Med Rep 2019; 20(5):
4081-4090.

ol S 5l g 2R 55 e yls SISl ST
) 03 S ssba sty K> Sl s 1S
ASTALT L5 olae 5T & sl tamin A8 T
(33)3 -8 o 5l 5 sl 3558 o9 2sb4 ALP 5
ol 0t Lay sl Jbo el T L 55,55 6585
T A (33)3 58 e 055 20 8 4 lag 5T
Cti (S B (oo sl 5T 4Bl ol 3
3, e st | gkt T S5 5 0390 J sk
PR3 s (B il e 1S s Jsb slalie
St oo Gl 5T 4Bl 131 - o 28 5L
sdalin sl aadllae 3 ¢l o )las Lo s ach
Bt eyl 05lae (YU bl ol ol oS8
Ci Jl Cmilan Lo Sl 5153 S ol
ol s ol clil aa Jshe Jols slags 5T
o> ool Sladsho (21555 Ly ok el Dl
s 48 OS5 Buabeid asllas 5> . aily o AS
Ol aa i g 4o L 5Lis 5 (AU GAST Ca
Sl il 5 T s (51581 48T stk e
o3l 5 e sl el S Cdl 5o Ol 53 oS
sCheng L g 45" Sldlas 55 oyl 50 9de (35) 55
i el 5l 5l oS sl 0La3 A plad) Nwidu
Lo BT CJlb 2alS 5 (6oST sl jindl g
5 3VBT U g > AT g ez 5 S8 2T

4. Pepperell CS. Evolution of Tuberculosis
Pathogenesis. Annu Rev Microbiol 2022; 76:
661-680.

5. Anwer T, Alruwaili MN, Alshahrani S,
Algahtani SS, Jali A, Ahmed RA, et al.
Hepatoprotective potential of diosmin against
hepatotoxic effect of isoniazid and rifampin
in wistar rats. Hum Exp Toxicol 2023; 42:
09603271221149199.

6. Tseng S-Y, Huang Y-S, Chang T-E, Perng
C-L, Huang Y-H. Hepatotoxicity, efficacy

1402 slsyb « 221 s)lasd «@ow § ¢, )93

ohiils (b eole al5iSD alas 8


https://jmums.mazums.ac.ir/article-1-19183-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-05-09 ]

10.

11.

12.

13.

14.

15.

and completion rate between 3 months of
isoniazid plus rifapentine and 9 months of
isoniazid in treating latent tuberculosis
infection: A systematic review and meta-
analysis. J Chin Med Assoc 2021; 84(11):
993-1000.

. Cybulski DJ, White BK. Fatal isoniazid

hepatotoxicity in the deployed environment.
Mil Med 2021; 186(5-6): 619-622.

. Franchin TB, Oliveira JAd, Candido CD,

Martins EdS, Padilha EC, Campos MLd, et
al. Pharmacokinetics of isoniazid in Wistar
rats exposed to ethanol. Braz J Pharm Sci
2023; 58.

. Patel S, Chaturvedi A, Dubey N, Shrivastava

A, Ganeshpurkar A. Ascorbic acid ameliorates
isoniazid-rifampicin-induced
damage in rats. iLIVER 2022; 1(1): 72-77.

Qiao P, Zhang Y, Yang Y, Meng R, Xu Z,

Jiang X, et al. Oral isoniazid causes oxidative

hepatocellular

stress, oocyte deterioration and infertility in
mice. Toxicology 2021; 455: 152749.
Adegbola P, Aderibigbe 1, Hammed W,
Omotayo T. Antioxidant and anti-inflammatory
medicinal plants have potential role in the
treatment of cardiovascular disease: a review.
Am J Cardiovasc Dis 2017; 7(2): 19-32.
Wang W, Zhou H, Liu L. Side effects of
methotrexate therapy for rheumatoid arthritis:
A systematic review. Eur J Med Chem 2018;
158: 502-516.

Parihar AK, Kulshrestha KM, Sahu U, Karbhal
K, Inchulkar S, Shah K, et al. Quality control
of Dalchini (Cinnamomum zeylanicum): a
review. Adv Trad Med 2021; 23(15): 1-10.
Gruenwald J, Freder J, Armbruester N.
Cinnamon and health. Crit Rev Food Sci
Nutr 2010; 50(9): 822-834.

Azizi Z, Choopani S, Majlessi N. Therapeutic

effects of Cinnamomum zeylanicum aqueous

16.

17.

18.

19.

20.

21.

extract on cognitive deficits in a rat model of
Alzheimer’s disease. Ir J Physiol Pharmacol
2021; 5: 53-61.

Goyal M, Kaur H, Bhandari M, Rizvanov AA,
Khaiboullina SF, Baranwal M. Antioxidant and
immune effects of water soluble polysaccharides
isolated from Cinnamomum verum bark. Bio
Nano Science 2018; 8: 935-940.

Sontakke M, Syed H,Salve R, Shinde E. Studies
on antioxidant activity and characterization
of essential oil extracted from Cinnamomum
zeylanicum Bark. Pharms Innov J 2019; 8(3):
137-140.

Ghasemian Yadegari J, Heidari G, Adineh
A, Ghanadi K, Ghaffarian Bahraman A,
Mohammadian M, et al. Investigating the
protective effects of cinnamon bark
hydroalcoholic extract on the inhibition of
liver damage induced by rifampin in male
Wistar rats. Yafteh 2022; 24(3): 59-71.
Ommati MM, Farshad O, Ghanbarinejad V,
Mohammadi HR, Khadijeh M, Negar A, et
al. The nephroprotective role of carnosine
against ifosfamide-induced renal injury and
electrolytes imbalance is mediated via the
regulation of mitochondrial function and
alleviation of oxidative stress. Drug Res
(Stuttg) 2020; 70(01): 49-56.

Mohammadi H, Sayad A, Mohammadi M,
Niknahad H, Heidari R. N-acetyl cysteine
treatment preserves mitochondrial indices of
functionality in the brain of hyperammonemic
mice. Clin Exp Hepatol 2020; 6(2): 106-115.
Ommati MM, Mohammadi H, Mousavi K,
Azarpira N, Farshad O, Dehghani R, et al.
Metformin alleviates cholestasis-associated
nephropathy  through regulating  oxidative
stress and mitochondrial function. Liver Res
2021; 5(3): 171-180.

9

1402 slsyb « 221 syladd «@ow g ;W 8)93

ohsijle (Al eole slGisl alas


https://jmums.mazums.ac.ir/article-1-19183-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-05-09 ]

315 Gawly pasls sybac a3l

22.

23.

24.

25.

26.

27.

28.

Mousavi K, Niknahad H, Ghalamfarsa A,
Mohammadi H, Azarpira N, Ommati MM, et
al. Taurine mitigates cirrhosis-associated
heart injury through mitochondrial-dependent
and antioxidative mechanisms. Clin Exp
Hepatol 2020; 6(3): 207-219.

Yang J, Li G, Bao X, Suo Y, Xu H, Deng Y,
et al. Hepatoprotective Effects of Phloridzin
against Isoniazid-Rifampicin Induced Liver
Injury by Regulating CYP450 and Nrf2/HO-1
Pathway in Mice. Chem Pharm Bull (Tokyo)
2022; 70(11): 805-811.

Bedir F, Kocaturk H, Turangezli O, Sener E,
Akyuz S, Ozgeris F, et al. The protective
effect of lycopene against oxidative kidney
damage associated with combined use of
isoniazid and rifampicin in rats. Braz J Med
Biol Res 2021; 54(8): €10660.

Bharti U, Kumar NR, Kaur J. Bee pollen
attenuates rifampicin and isoniazid in
combination induced oxidative stress in testis
of SD rats. Res J Pharm Technol 2018; 11(3):
1159-1163.

Mohan MSG, Ramakrishnan T, Mani V,
Achary A. Protective effect of crude sulphated
polysaccharide from turbinaria ornata on
isoniazid rifampicin induced hepatotoxicity
and oxidative stress in the liver, kidney and
brain of adult swiss albino rats. Indian
Biochem Biophs 2018; 55: 237-244.

Wang J, Luo W, Li B, LvJ, Ke X, Ge D, et al.
Sagittaria sagittifolia polysaccharide protects
against  isoniazid-and  rifampicin-induced
hepatic injury via activation of nuclear factor
E2-related factor 2 signaling in mice. J
Ethnopharmacol 2018; 227: 237-245.

Celik H, Kucukler S, Comakli S, Caglayan C,
Ozdemir S, Yardim A, et al. Neuroprotective
effect of chrysin on isoniazid-induced

neurotoxicity via suppression of oxidative

29.

30.

3L

32.

33.

34.

35.

stress, inflammation and apoptosis in rats.
Neurotoxicology 2020; 81: 197-208.
Multazam E, Renovaldi D, Safitri Y.
Antihepatotoxic activity of ethanol extract of
Ocimum americanum L. on isoniazid-induced
hepatotoxicity mice. 1" ed. Medical Technology
and Environmental Health: CRC Press; 2020.
p. 73-78.

Linillos-Pradillo B, Rancan L, Paredes SD,
Schlumpf M, Lichtensteiger W, Vara E, et al.
Low Dose of BPA Induces Liver Injury
through Oxidative Stress, Inflammation and
Apoptosis in Long-Evans Lactating Rats and
Its Perinatal Effect on Female PNDG6
Offspring. Int J Mol Sci 2023; 24(5): 4585.
Hussain S, Ashafag M, Alshahrani S, Siddiqui
R, Ahmed RA, Khuwaja G, et al. Cinnamon
oil against acetaminophen-induced acute
liver toxicity by attenuating inflammation,
oxidative stress and apoptosis. Toxicol Rep
2020; 7: 1296-1304.

Abd El Fadil H, Moustafa A, Khalifa H,
Hossam A, Behairy A. Cinnamon Extract
Ameliorates Liver Damage And Oxidative
Stress Induced By Paracetamol In Male Rats.
Damanhour Journal of Veterinary Sciences
2020; 3(2): 14-20.

Mekonnen AT, Wondmeneh TG. Evaluation of
liver function tests to identify hepatotoxicity
among acute lymphoblastic leukemia patients
who are receiving chemotherapy induction.
Sci Rep 2022; 12(1): 13215.

Al Danaf L, Kamareddine MH, Fayad E, Hussain
A, Farhat S. Correlation between Fibroscan
and laboratory tests in non-alcoholic fatty
liver disease/non-alcoholic  steatohepatitis
patients for assessing liver fibrosis. World J
Hepatol 2022; 14(4): 744-753.

Buabeid M, Arafa E-S, Rani T, Ahmad F,
Ahmed H, Hassan W, et al. Effects of Solanum

1402 slsyb « 221 s)lasd «@ow g ¢, )93

ohiile b} eole al5iSD alas 10


https://jmums.mazums.ac.ir/article-1-19183-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-05-09 ]

36.

lycopersicum L.(tomato) against isoniazid
and rifampicin induced hepatotoxicity in
wistar albino rats. Braz J Biol 2022; 84:
£254552.

Nwidu LL, Oboma YI. Telfairia occidentalis
(Cucurbitaceae) pulp extract mitigates
rifampicin-isoniazid-induced  hepatotoxicity
in an in vivo rat model of oxidative stress. J
Integr Med 2019; 17(1): 46-56.

37.

38.

Ashfag MH, Siddique A, Shahid S. Antioxidant
activity of cinnamon zeylanicum: (A review).
Asian J Pharm Res 2021; 11(2): 106-116.

Muhammad DRA, Gonzalez CG, Sedaghat
Doost A, Van de Walle D, Van der Meeren P,
Dewettinck K. Improvement of antioxidant
activity and physical stability of chocolate
beverage using colloidal cinnamon nanoparticles.
Food Bioproc Tech 2019; 12(6): 976-989.

1

1402 slsyb « 221 syladd «@ow g ;W 8)93

ohsijle (Al eole slGisl alas


https://jmums.mazums.ac.ir/article-1-19183-fa.html
http://www.tcpdf.org

