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ABSTRACT

Background and Aims: Acetaminophen is a common anti-analgesic and antipyretic medication that
in high doses leads to liver and kidney necrosis in humans and animals. Phlomis cancellata, from
the mint family, is a plant that has antioxidant properties. In the present study, the hepatoprotective
effect of Phlomis cancellata hydroalcoholic extract on acetaminophen-induced hepatotoxicity in
rats was investigated.

Materials and Methods: In this study, 36 male rats were divided into six groups, each including six rats:
control group, negative control group, and positive control group (receiving silymarin at a dose of 200
mg/kg) and three experimental groups. All groups, except the control group, were treated with
acetaminophen at a dose of 400 mg/kg body weight, and the treatment groups of 1, 2, and 3 received a
hydroalcoholic extract of Phlomis cancellata (at 200, 500, and 1,000 mg/kg body weight), respectively. After
24 h, all rats were anesthetized and blood was drawn from the heart to examine albumin and bilirubin, and
liver enzymes of (ALP, AST, and ALT). Sections of the liver were removed for histological studies. The
collected data was analyzed in Minitab software (version 16). The findings were compared using post hoc
Tukey and one-way ANOVA tests.

Results: The results indicated that in the treatment and positive control groups, the amount of liver enzymes
decreased significantly compared to the negative control group (P<0.001). Histopathologically, necrosis and
lymphocytic infiltration were reduced in the groups receiving Phlomis cancellata extract and silymarin.

Conclusion: Hydroalcoholic extract of Phlomis cancellata had a protective role in improving acute
acetaminophen-induced hepatotoxicity.

Keywords: Acetaminophen, Antioxidant, Hepatotoxicity, Phlomis cancellata

Citation: Ajam H, Tehranipour M, Molavi F. [Protective effect of Phlomis cancellata hydroalcoholic extract
on acute acetaminophen-induced hepatotoxicity in male rats]. J Birjand Univ Med Sci. 2022; 29(3): 207-217.
[Persian]

DOl https://www.doi.org/10.34785/bums024.2023.003

Received: June 4, 2022 Accepted: November 12, 2022

! Department of Biology, Mashhad Branch, Islamic Azad University, Mashhad, Iran

*Corresponding author: Department of Biology, Mashhad Branch, Islamic Azad University, Mashhad, Iran
Tel: +985138435050 Fax: +985138435050 E-mail: maryam_tehranipour@mshdiau.ac.ir

y-v


https://r.search.yahoo.com/_ylt=AwrE_y9eM81ikboHCMxXNyoA;_ylu=Y29sbwNiZjEEcG9zAzEEdnRpZANMT0NVSTAxOF8xBHNlYwNzYw--/RV=2/RE=1657643999/RO=10/RU=https%3a%2f%2fmedical-dictionary.thefreedictionary.com%2fhydroalcoholic%2bextract%23%3a~%3atext%3dhy%25C2%25B7dro%25C2%25B7al%25C2%25B7co%25C2%25B7hol%25C2%25B7ic%2520ex%25C2%25B7tract%2520a%2520solid%2520extract%2520obtained%2520by%2520extracting%2csolution.%2520Farlex%2520Partner%2520Medical%2520Dictionary%2520%25C2%25A9%2520Farlex%25202012/RK=2/RS=QRNOu4D1Qlfk0PFyogbeuoaf5qE-

e Juol Yo

3 (Wb G S Lo gowwo 38 Phlomis cancellata (JS31g youd 6 Jlas (dadlno 91 (g 99
P o G ige 3 (S giaolin!

o0 Sl 9 K ya Slab a0 e doul>

NS>

5 bl 3 oslS 5 (605 59,5 A e Vb slajgd 3 & Cuwl @5 A5 53,3 A5 slite (59)l3 St 8gielin] 1B g Ao
cladle Bl ol gm0 ) sl GlaST ST Lols el ololis odlgls 51 Phlomis cancellata olS .53,5 o g
ol 00wy 5y pd yhginelinl 5 BL (608 Cangeme ;> Phlomis cancellata JSlg e o)lae suS
0aiS Ly )3) Cute S 09,5 ¢ sike S 09,8 ¢S 09,5 1ol (U F 09,5 5 3 5 @y ¥ adllas opl )3 1igaln by,
58 033 (3 iy pSskS 205 e Foe 590 b el (S > 4 Waeg)S plat 4y (Ver MOIKG o L cppledks
I, Phlomis cancellata _ISUly)an o)lac I (Yevo 5 0ec Feo MYIKY slo j93) cagar ¥ 5 ¥ o) ooy (sloog S
4ALP) ‘_5..\5 dlmrv.})j 9 U“Js)JLJ 9 uu:yﬂ (.S)L’))] C> ulB )l 9 04U uu}tbu.J LQU) PLQJ el VY )‘ e ..\:.))f L_ABIJ).)
V£ ases Minitab l3sle 5 51 eslal L s A (g paiged (B Slalles cps 4S5l ise b 608 e (ALT o AST
B505 dunlie K0S b (S95 wbind (905 g ONE- WAY ANOVA 5051 L laosls x50 Ul

Eloine Sl (e J5S 09,5 & Camd g0 ol Olie Cute S35 5 ooy slaogS )3 i pelul  aaidly
Phlomis s)lac oauScdl,s slaog)S ;3 wwsid plisyl 5 59yS0 o Soiolgibgtans jlas I (P<e/++)) ol azsls
g 4l ielS o ledds 09,5 o CaNcellata

Dyly bl (i bgielin] jI 56 (608 Sl Cungomme 3900 ,d Phlomis cancellata JSlg e o)las 1 g w5 dxis

Phlomis cancellata « c.uS cuogoms ¢S 51 ¢y giuolinl 1 gualS" 231
FAIV-F V(P PR AF ) iz (Sl g pole alSitils sole dlono

[LER VAV.V o EN-F Y5 V) [ VAL A | Tt PEY

) o < gaDhol 315 61Kl crgite 15Ty < polih o 09,5
el o e oMol S5 oIS gt sy epsle 2ASELS (ol Cans 09,5 ) ganns BNuwr g8
ol o3 09,5 —pole 0aSLiils —tpudie oty — oMl 3T olStls —rgutio 2y o]

maryam_tehranipour@mshdiau.ac.ir : S xSl con COVWAYYD- 0+ ples COVWAYYD- 0+ :0al5

YA



lessl s s (P9 29>

252 (S jy pole oBEils cole oo

9 b & le (0)l65 s b laiye slagilon lop
9 way)& OLO).) u.a.a)rpm .Ju)gd )1)5 odlazwl dy90 Aol £ gaw
(8) lign Slod & 09,5 ) (K53, Bl 155 3] o Cog
Loy 93 M8 £ Jols oas yobo &y 05 ol QLS )3 S92 90 Sl 5
2 S yebd (LS (ol izes Al Jedh S S
AN ) Wb o odlatl aladls yiol3al
09 s i g hgielinl Gpas (5S4 g L
Sy el cba)Kaly 4 oliwd 0ad Sie & e Llg e
Jeaslty ) oslizal sty 5 & (ppp8 SIS hgiaslial
ORI g (g > 9 g i)l e 4 gy b
Ol 5l Ban (598 3)lge 4 429 L ABL de Wi e (Sl 2)ls
Sl ww » o)_#d.:; °“.‘:§ o)La$ u.JoLQ> ul).J‘ )N dasllas

Adlge &) )3 gialinl Bpae | (3L o0

Gi 99

eolidun; 09,8 3 VFer oy 2Kkl adlas oyl
G5 ol > A plosl agiie oMl Sl oKl sl saSiils
ol £y YA-E e Sig 00900 b 5 olyuo ose yw ¥F
93,5 blw dx d YW Y @yls b cllges 561 5o o jige o0
WD (S (5,0 celw VY g olidgy el VY (590 090
balys 53 gt 2390 sl09)S oled sl Gialol Uy (ooles
5 &l plie Ly e Sllges .cd,S ploml Ly Mol
A ool il b b gllas oSGl is

LS (BT ol S talesl ol pl) Jsb 3
Sl 55 s dlie 5 ons cole, alRil)l cllss
oKl 3! anes 31 IRIAU.MSHD.REC.1400.123
RE VSIS WA I

Jl,bl 51 Phlomis cancellata ole b b oy 545 ol

porlosm 3 381 g Loyl a0l 5l g g o (gygle Ao

v.q

4020

b 53 Jgoms sladyle (DILI) "ol 51 (236 608 ol
(V) 2l gaS YS! & Mo o > il lanlie
4 e slon > Iajliel il s (Rl elen 4 625 oy
() sl olyod 7V e peo0Ss0 b gl 5l ool (208 Capogonms
5 3 05 low odes e Sy gy 3L S apedl
lo 5 olaid] pé @i | cawl ol ©AS g Conl (yoje
O (V) Gl pste A8 lbgs g jg e S 0l ooyl b S
b (S Cungoune I ziie S 3 olw)l 3)lee duoyd B+
O oo i ogielin] (g9)h e cpl 45 a5 Canl gyls ]
150k gl ol cde S plgiea ol 5l 090l o (5yboa,
450k o)l Mice ()l o9 pe Jb cnl b 39 (o 3L
3 (OBgielisl 5l z2) gy plo b Cusgome )3 g)ls @ gl
L (APAP) igeal P iwhN & gl (§) coul mls
D9 g o3l 5 A5 5 3,0 A ga)h Ky lgisay | Jgeliulyly
S5 e Gl oS0 1 g igialinl slinlys (JUl
P95 g (i whogs dosdr h 4 3955 1 ey & M
o] sy da] odakie Jpaso 45 Ngd oo o3glie PAS0
Slllas (0) 9800 A5 pogadar b il slacdl 4
shb Gbls o SJeid Gl g badesMd a5 Kad o lis
018 oo STl ol dlar Sl ooaste (Sojglse
() 25l o olodloss gl g ol3l o SIS0,

5 9 LL LS (Phlomis cancellata) o, 555 olS

SdS (bl 3 bl glhe )3 @S ds L8]y &S ol Al
o S5 51 5 e 65 izl (V) 2 Ghsle
odlaiwl lpl tww b jd olS opl sl 0,8 4 pase
Jls bl » L lags Phlomis cancellata g5 .»
S5 JSE i e 85 o)l lyl 3
S5 3 05 i) slaody 31 )l (A) 2 b S on

Q] slbas 5l ool ‘\56)9]94-.’ Lgud o0 ool w9 Cyyde

! Drug-induced liver injury
2 Acetaminophen

® paracetamol

* Hemicryptophyte



OlSen 9 pome doul>

23 Odgiucliwl jl piL ($3S 3l> s gomo y3 Phlomis cancellata JSlg ) sun s obae gbidlrs 51 o) m

Shed Bur A cele s pgd gy 50 b aush &5 Ll
Verr g e e lajed Loy (555 ojlas olyen 4y
Fam celo Vo (V) €85 g0 p)55kS 5 oS ke
Ol (o (g S 2 pSike ¥or (i 4 325
Vsl g 00,8 Cdl)s P oo w8 2 She> ©igons
g O F0r (slajed Loy beS o)las olpen 4 g S Jlo 5
LB Cpgo p SISy p S dee Voo

Ovoke by Paielivl 3,5 il celw VY cbdS
5 GOT" ALP® £,555l5l caa bl Cdb 5l 58 dige g 0l
Sldlhe cpn oaS il jl 5y s A5 43,5 GPT'
sxseilul lp of Gladges ad aihy (Sjdebgian
b pasts oBlojl 4 ale Y by (1S slog]
ks 15 gy oYU gl oKed lawg 5 cdl sl
P ol 9 omsdl g @S Slampl dles I by
2 A5 il cladiges B1dS oy wb pasuis oKl
Sl (bl g ab ool 15 aeps Ve s Jsle
bug 5 4 gl 5l 8l classh ol 5 S0l
OteS glon S0y L lagby w25 xS peigsSee
Sl 3Susg)Sen bawgi g osd (S lapY g (550l
b b8 Slompl Jeloo 038 oy cilisce (glaog)S > 8L
i s g 0ne Way-ANOVA b G by o905
m a5 sl Minitab V& léle 5 5l eolizel L Tukey
03550 )3 Jholixe prlaw 5 lawgio 1Skt lae il il & yguody
25 ol 303 20 ligels

sl

2 xS slempl g G slaygsl )yl Jels @l
Cal DJA] Ay 9 Yo )].)90.3 9 \ J9A> PO W) L)"”L")] dl.bb9)§

! Alkaline Phosphatase
2 Aspartate Aminotransferase
® Alanine Amino Transferase

Sy ojlas S g oS0 dlowgss E-1343 FUMH
Sid alo )3 3l,5 Sl a3 YO Oylys 0 Sy s aws ]
b e 800l 3 1090 ©ppoy (Sl Ol lawg 5 00
I Mlgyan ojlas ags glp A3 bgle oy Ve il
dols bglsa .15 odlizal Mo Jgicds shaie ol o JSII bglske
Ly odel Canddy sylac g b o )3 aluSgw olKied
o 55 aw > oS Gilel ploj 53 08 Sits (50, ol
2D el (U7 09)5 7 4y (Bolad jobody Loy 285 )00
I (oo 08 Vg o A sl Jol 9y )3 :Jy5S 09,5 =)
0 e 1555 s S oo 3 (Seilei )
Celw gd gy 50 b dtdld 45 Ll celw Y oo 4 09,5
Sl ¥ g 9 C8)5 ©jg0 P (Sht G5 e A
85 Oygo SN Sl 55V el g 525 5l
o w8 Vg e A celo Sl g 53 isite J3US 095 -V
o & 0935 oyl (e 253, 8L Sl 5 )b 51 ) P
A celo oo ped joy 50 b il o5 il celw Y
N am colo ¥l 5l g 28,5 g0 Mo (Sss 05
OBgiwelil e (g PSS 2 p S ke ¥or Oliee 4 325
Gl 9 03,8 €8l Pl qwiow 8 > (Shed ©ypod
(265 Erygo o glS 515
o w8 Vg o A Celo ol gy )3 1o JpuS 095 Y
oo 93,8 8L S19lS” 32)bo 51 1) (g lordw olpen 4 M
P9 joy »d b dLih a5 Ll celw Y Gt & 09,5 ol
L85 Oypo oppledes g P (Sh 35 A colo o
P ppS ke Yo Glie @ G5l celo ¥
P o o8 > Shed ©ipet gielinl G Ui
oy o 5 Mo 3155 55 V5 el 5 0,8 il
o
gro A celo ol gy 0 F9 0 F Jlo slo 0g)S =59 0 ¥
ojlas oher &4 Pl oo w8 Olie 4 1B Jl Vg
I pSoksS ppSie Verr g 0re O (sbajod Loy sbeS

Celo VF Gao & 09,5 opl L 03)S° cdlys 5165 5 b

¥y



sl Jls s ¥ s )95 Mz Sy pale oAl ele dlone

anllao 3,90 Aliseo (SWog 5 13 (mgyser 9 mosdll) oo (o2 bomdion (S12,eS 1 (1Slo - Y Jouo

(Mg/dl) paliame csigy e (MO/AI) JUgi comgypbe (MO/AI) (pmogdl e s
SYE-LN SV Y/ 558
NAEZYRA NAEA V/avE-/y shio J 555
NAYS A N E A VAR o J S
SNV NI \TAEA) Y oloyd
A =2V R N/ £ ¥ ooy
TS N[ \AZSIN LA

oxole e S 09,5 53 w3 o i (psesd] gl Al

s ) (P Y) ol ai3ls (gl ine LialS S 09,8 4 s

N - B JES 5 (ofiae + Copann ) (8 csloog,S sl

N - A S 390 A3 e 0L 1y S 35 o S 09,5 b ke
B b ofosn inlS e JES & Cand e S5 058
oleyd slreg, S o &S Jb 0 Cund Jbbxe &S B o lis

4 G ol oy g 3 1) g loine Gl Sen

b s et b b, o A

b og,5 e JpS 09,5 53 wmd o LS JUg mgsle @l alie
Cal ALy (gl dme Rl S8 095 4 Cund (1SSl
(o)La_C + ww dLO.”) @)?6 éLﬁos)f WLM .(P<'/"\)

Axlllae 3,90 (5029 ,S 3 AST (1ol dusliio Y 415903

Cawl 005 0315 Ui Jlxe Bl E 1, Silo i jg0 4 laodld
A0 M5 1y Sl 55 (e JS 03 b e S
e JyuS b S duslie Sibles (P<efeey) *¥**

5 e Sog)S SIS duglio ;Shles (P<-/-0) 5 (P<-/--\) H#, 44 AL e gl ey g S 5 97 Sisnbs

e S b e S a4 Cons JUg5 masisde o a3 1 ol
e LS b Slays cslnog ¥ S35 dumlie ,Sibles (P<-/+ 1) &&& ooy SIS sl pizman (PSefe 1) wimdoe L3 e
@ Cund ALT 05l (ite JyuS 095 )3 w30 L5 il
duglio (P<e/eeV) Cusl atsly (gyls gme Liuli8l S 09,5
JS 09)5 b e JyiS g (o5las + Cuogoune W) (sloog,S
Cute 38 05)5 &S (5ysbots d o (L |y (Slyd G e
Sy gl |y (P<e/on) o)lgine ialS (hin S8 & Cos
(P<elen) Y0 jo3 b gloyd 09,5 cloy> (slog)S > (yriopan
bl hie JyuS b oawglie 3 Veer o3 b oglop 095
b ooleyd 09,8 duslie Jg b glis |y (P<e/+0) ()l e

Cand O g YO+ 500 b floyd 09,5 &S 0l L cue J S
el s o i 1y (P<e/e ) Jhre il cote S &
Q@ Comd Voo jod b glogs 09,5 o ialSh &5 sl Jb o

Coans D Gz e ]y 09,5

Sl

)



OSon 9 poxe doul>

23 Odgiucliwl jl piL ($3S 3l> s gomo y3 Phlomis cancellata JSlg ) sun s obae gbidlrs 51 o) m

ALP/ul
s
H
#

Hith %

2 3 4 5! 6
JAS LEedpS SBJAS W0l 0ol et ol

oy )5

axdlbs 3590 (09,5 D ALP (uSilo duglie -Y Hldg0s
ol o 031 Hlis Hlme Byl 1, Slo &y 4y o3l

site JyS b S duglio ;Sibles (P< /v 1) *¥**
b cute S g Sloy slaog)S S auglie Siblos (P</-+n) #H#

e J S
cute JyuS b by clbog,S SIS dulio ,Sibles &&& (P<-/- V)

loog,S (poles (8l (ol ool Dy O o)led g 5
sl ige WS cal Suwiy clalie 0wl 03)5 duslie
A oaalie b g o (guS il 3l (JS) gl 09,5
W3 olayd (g 45 pgd 09,5 (slabge 48T (Bl sladiges
5 b dlatun SO glis) ol jor a4y 10 U lawgie guil 550 ol puss
PS5 shen YO+ &5 pgw 09,5 (slasbge 1S 3, odabie (Job
951553 Clys 8 8Ly 0phsS o)las 1)y p)SokS
W05 sl (slaiwn S L)l ol yon 4 lawgis

€l pylez g pow sl 09,5 (slabge 45 (Bl sladiges
olas o (g PSS p eSSk Ver g 00 slaje ouiS
FB sl (20 pgu 5 s> (sloog)S L awalie )3 0 beS
15 5 bnglituun S5 2Lyl olyat 4 L8l o > (slilino
lagige 15 43,5 odalie oty (D&E) (8L sadiges
b duglio 55 (Bl ol 23,8 8Ly (o lasks o il 095
Ulg 5l Sl a8 wash cuad Hlows Cusl salls a5 gl 09,5
el a8 bl ) jledw YL

Oeed e b gxe (ialS ol i derg b ke S
Ione ialidl Cute JynS 4y Capnd Do v g YO 50 b oloy
""“""o J)"‘g 4" ‘-'“-W-’ \”’ )9.) L1 uLO).) 09; ,(P<0/0~\)

Dol e a5 0 i 1) (g8 i il

4 3k K 28&

&&&
#

126 125

109
Hit sy
2 3 4 5 6
e d 8

1
Jzs s s J RS YO olye Ol L, Slgs

ALT/ul

oy S

andlao 3590 (09,5 DALT (Kl dun e Y 1300
Cuol o 03 Hlis Hlme Byl £, Silee & jguo 4y laodld

oo Jy2S b J S dulie Sibles (P< /o on) 5%
5 oy slos,S SIS alio Sbles (P</-0) g (P<e/ o)) #, 1

e JyiS b case S
Cuto JES b ey lbog,S SIS dulio Skl &&& (P<+/-+1)

4 Cans ALP (S5l ie S8 09,5 3 a3 ol @l
duglio (P<e/o o)) canl atsly ()b ime Ll S 09,8
S 05,5 b e 55 5 (o)bas + Comgonn S (sloog S
.(P<~/~~\) M)L;a OL»J’ I) d)bd&d J@K(;m }:‘,ju‘.&-“’
b il (Son st S5 b ployy SIS alio prizon
9 Y00 592 b gloys slaeg)S p> Gl &8 (gygbes > oLt
Bee 5od b gloy 0g)5 p3 g (P<e/vV) (g)logine Voo jgo

i odmlie Cute S 4 s (P<4/4Y) (gl ixe

YVY



JECTN P L RPN Mz Sy pale oAl ele dlone

XYoo v aaloicand 3oz joil Conbome 93l02) lslojl 3,90 (2l neo SR ig0 S (i Slod 2 0 2B 2 ks T g
9 Veoo )92 L Oln).) 09; :wl;\ C.uo‘) AR )'5.) L.v ")Lo).) bs)f Z.'aao9 C,uol) —Cdo J):.Z; :]a..u’ > -‘5&;6 J)ZJ.{ :YL‘ C.uol) -W‘]L“' Jals ui‘)’“” dlﬁ&y Aff 2\1L1 [
Bee 5o b play 09 il

=(s38 po 2259 Sl Cled) H=cuogiln S=ugigiw CV=(58 50 219

Y



OlSen 9 pome doul>

23 Odgiucliwl jl piL ($3S 3l> s gomo y3 Phlomis cancellata JSlg ) sun s obae gbidlrs 51 o) m

ool o ek sl i Cuwl dtwily walie  Joid lS
b saxie Slisdiss zols (V) wsb awsly SlwaST sl oy
Lo lgcas Phlomis (ol Ldlse slaculé o aas o
P3| T PR TS V- S S VO] I VST PR R W S P |
by Mo b A5 oS Mo oljl a0,
) Wile calie slag)lon Glopd ((Bgye paw oriS bl
5ol ol Yheisl ol ple(MA O8) 3,05 3939 Adgysen 5 odee
Sl a8 lamyl p iy 29 ledl as il b
A5l dnsly ke

09,5 AST ol iile (63,190 3 3> (L aulllae (pl ol
o> gl e S8l yig p)SokSTp S (oo 00 r 59> (Sloyd
09,5 ALT w51 5y90 3 ol asls ()ls gme MB] g ol
Cute JyuS 09)5 | p)SkSTp)S oo Veer 9> (Sloyd (2298
S 85 o asebe osly ol S sbmyl LtelS anly i
S5l 1y S Cangone Klgi o 9313 51 yige ol 0 jlas (B

P SJeid GluS 5 g badeiaMd o5 wiad o lis Slalllas
Rl dex I oo (Soigden Sl Gl pblS
ol 1o gl g ol o ISl 018 lae o ilimnS] ]
¥+ YY) aib e

obas dlre ;36 Ken 5 Gl pp 2
PRAS 2 pSidea Vere gAve e Ver (dlajed b g2
L lasine Gials (dgieliv] I (8L (A8 Coomw 2 0 O
abaly cpl 53 (YY) 5,8 sbul ALP s ALTAST sbs i3l 5
T se olS ady) ojlas 3l elizul a8 By ol L3 adll
xSl giolin] SS90 kgl s el 5l Wl 0
oylas nogeme @by pl oyl a5 ol ol Sllllas gl Jesa
b (5slglS (5o 4o il (6 uS ol 5l (S (ge olS el
P9 g 4 dluly oS gdn Clld e g igielinl
b 58 oS ol 53 el (YY) ol g5 sl Sl 450P
olS ojlac bawgs gielinl (o Sl oo s9b SISl 4 rgs
(b b SISl 5 @ gy 31 ool Vil 055

® Mutan

Xy

Sbabge ) gielinl 9o &S oy (LS Bios (nl @l
xS el gohe 3 @buire GRIP csl e
(ALT") jly0l 5 gial YT 5 ((AST) jlyiens! 5giel b5 yluus]
gy o Wl cuS ool aLis a5 (ALPY) jblind oSO
Jobo 093 Slopply anlp el cul pigiebil
b WP L ogdie (A5 Cungoume 4 xie &S (Bgielivl
Gl olpod Gigiselin] d> 5l Lo Gyas lwg NAPQIT o
5 odyghl & @udlgi > GSH® Liald el o8
AY) 29550 58S oo 95T (o yil 4 yoxie &S ()8 gie
by 3Sles 5 S By o B! cel ol gl ()
prie oS (b)aSsie d8le (13 jb 9 ATP (2ol (gl
stagl oS W sl wile b)ASge (slaguign JUiml &
ooty oyl 95 0 atwd 4 (G (Endo G LS540l 4 (AIF)
3955 wrge aled g slats DNA (10 oS5a5 & joxis
(ROS) yodytiSly (30mST sloisS ol 52 09Me 395 00 Jobo
oS 35 o Jlub |y INK > Ui (5l poo NAPQI 51 sl
5 wSigedl P53 N2 SliSw lojume ol o 2
OF) Ngde Jub Jsbo caml g oyl b ablie (5 FGF21
(v

@S $og)S 3 ophsS oS (ISl ke o)las oS
2 5yl 4 B olS pl ojlas a5 ol i loys cou
&S gty a8l o ALPy ALTAST oy yolis &lyis
Voo g 0ne Gloy (slaog)S 55 g5 gy 5 omosd] oliee
2l ody 358 09,5 plie 4 0 (065 £S5k e S e
Verr oy GheS o)las Sloy 09,8 (608 (slam il polie dulis
Lo cunl 5oap S8 08 polie 4 p)S5kSTe S e
0 AF) o)l Slgden lalS plo b otel canday clilbs

g5 dawly 4 Phlomis s o5 conl oads jasuin

! Alanine Amino Transferase

2 Aspartate Aminotransferase

% Alkaline Phosphatase

* N-acetyl-p-benzoquinoneimine
® Glutathione

VY



lessl s s (P9 29>

252 (S jy pole oBEils cole oo

b 5 LSy g basgdh daagdSl peas 3L
(Y2) w5l YU S| 5T Casls b g ol ol Sy )3 39390
SheSl ol g Cldlis (Sig wols olis ol Ken 4 Serteser
Cab s oS Canl Sl 5l Sl Y zob (sob LT,
4 Sy e |y ppe C ol gt 5 Glaes] ol
Jesl o elacdly yr blis @l olS oyl Gy 5 oo
(V) A8 o Joe alinnsT oyl (ials s 50 g 63505
basisn Olllas b Bl 5 00 ol s 4 d395 |
S yan oo Vil (a5 allas ol Sigdplsiun 5
L baggods asle L8 b dlae uily Jdoas oy 35S olS
(St sl ol b Jobs YU Slus] sl cunls
izl aals el b iiSTs o ol ela JIS60), 1dgs 51 S sls
53l 5 ol o Jsks el zals 5 el el ylS sl

NS o 55 sl S el @ o iy g Bl (S

S 5 dom
Sl Loy 565 olS &S w55 asuie pols ddlee j»
VI -7 L R RPRRVC SUSUON 1 I PSP IS e K-
Gk NN oy ol el 0alisy dgupn (Pgimelinl b (g0S
3 eb e Jeel ojlas Sluasl 5T g ok ws cdls
& G 508 Glompl oy (55 ojlac b Jloy slaog S
Alpop clbbe Sl & asl, gl bl S eg)S

K g g
ibes Sl " plyte ot abiphly Jols e oyl
sbs cusgeme ;> Phlomis cancellata Sy, ojlas
ahiio > " almo laise o phgielinl I 2L s
AT ol coles b a8 b VFer Jlo jd L)l wlid S

Copde jl dawgepds ul s Tal (b pole 0uSiisly) spuiio

ARTA

2 ogree o g Jgyel dasy oS dasggSUl aagigde
ShSIl il Jhll 4 o8 & cusl 0y 555 o las
dlge Db (slajed &S oaly ol clalllas ol (08 sloJolw
Gdo (GYgb Bpas b phgtselinl wSle bag)ls jl (S g (oo
IVl polie Wy case Sl byl 5 dlge (pam
= o p 506 b G0l pl &S 2ed Jlkd sla JIS50,
b oS $gd (08 slocuml coge g sbles ade Slas] ol
&3S sl (BB 51(V0 YY) 0 Sl o oS ol @l
059,55 Azl yd &S 30,5 o (Bl ilpss dbul caely ol sl
15 gl e 48 lools i ) ldllao 1bl_a b g (305
3 S o D3] o gl 2l 9 00 Jlb (B ol @y sl
odimd j9)S5 yeSl (lgi e Jld g (cow jlmr sla ple dlox
o) g 45 1 o3l L5 cyaizmeds 23 b |y UneysS o)l g L
j90SS g &S iblie ) w glaemle w5 5 sl
LS el &Bly p3 g atdly (18 a0 Caduw Dbl wleais
) Sl dat) GGglbginn @ls (VA) 83,50 05 59,5
Sladsbe @35 45 (5578 435 oS Sl sd Hlle > Sl
09)5 ;0 45 2,5 sdalde (53S0 Wy Slbl o glas SO
Sl 555 50 ny5 SLbl > uS Jod Jlsle > ite S8
Jsbe Slxio Gl )3 (eliig 5 sl S5 god g0 &
Ol Soadgisies 5 S5y Yy gludl (S)ley 4id)) (saS
4l 08 Shi g gldl dgigie glusl Wdgjsine (S5t
Ogelp3s (S Sy Spn Jban Boe Sn Jbiw
275 oS 5 Ab ed A4S il 9,5 b cuwgla
gty Sl (e S8 09)5 b dwalie ) 08T Jod HlS L
A s edalie (g3 e Lyy Slbl o dae S geos
Adliwd Sl g puie ASgigle folas il
sdalin (Sloy aid)) (08 Jobo lxbio 3 (a8 alin
JBor B9 S5 x 9 Jbim 42l oMb S)yj g bl 9o
5 SF e S) GPn 9 blawgle el i osalin
b alaly 5 Jlais) puasilSio o 3985 s 15 ossislly 19,50

..\:19;@ ‘dAAS Lr.‘)l; ul)u.u » oy u»; olﬁf o)La.c Ao u‘);l



OLSen 9 poxe doul> 23 Odgiucliwl jl piL ($3S 3l> s gomo y3 Phlomis cancellata JSlg ) sun s obae gbidlrs 51 o) m

&l i Sog)Sen bl SlpVL 1S3 @B ) pw (pwlidun 095
2 28l 2LaS 68 gum a5 Wb o pMel dlis B ai g Dgd o ySuiS bz > o

) g2y pl g

ol
1- Yoon E, Babar A, Choudhary M, Kutner M, Pyrsopoulos N. Acetaminophen-induced hepatotoxicity: a
comprehensive update. J Clin Transl Hepatol. 2016; 4(2): 131-42. DOI: 10.14218/JCTH.2015.00052

2- Fontana R J. Acute liver failure including acetaminophen overdose. Med Clin North Am. 2008; 92(4): 761-94.
DOI: 10.1016/j.mcna.2008.03.005

3- Ebrahimi Daryani N, Taher M, Shirzad S. Drug induced liver injury: a review article. Govaresh. 2011; 15(4), 293-
302. [Persian] URL.: http://www.govaresh.org/index.php/dd/article/view/519.

4- Chang C, Schiano T. Review article: drug hepatotoxicity. Aliment Pharmacol Ther. 2007; 25: 1135-51.
DOI: 10.1111/j.1365-2036.2007.03307.x

5- Yao HT, Yang YC, Chang CH, Yang HT, Yin MC. Protective effects of (-)-epigallocatechin-3-gallate against
acetaminophen-induced liver injury in rats. Biomedicine. 2015; 5(3): 16-21. DOI: 10.7603/s40681-015-0015-8

6- Asgari S, Ansari Samani R, Deris F, Shahinfard N, Salimi M, Mortazaei S, et al. Antioxidant activity and the
lowering effect of hydroalcoholic extract of Allium hirtifolium boisson some haemostatic factors in
hypercholesterolemic  rabbits. J Mazandaran Univ. Med Sci. 2012; 22(91): 40-8. [Persian]
URL.: http://jmums.mazums.ac.ir/article-1-1396-en.html

7- Shanmugam S, Manikandan K, and Rajendran K. Ethnomedicinal survey of medicinal plants used for the treatment
of diabetes and jaundice among the villagers of sivagangai district. Tamilnadu. Ethnobotanical Leaflets. 2009; 13:
189-94. https://opensiuc.lib.siu.edu/ebl/vol2009/iss1/22/

8- Erfanian M B, Memariani F, Atashgahi Z, Mesdaghi M, Saeedi M,Darrudi M, Ejtehadi H. Unpalatable plants induce
a species-specific associational effect on neighboring communities. Sci Rep. 2021; 11(1): 1-11. DOI:
10.1038/s41598-021-93698-4

9- Naghibi F, Mosaddegh M, MohammadiMotamed M, Ghorbani A. Labiatae Family in folk Medicine in Iran: from
Ethnobotany to Pharmacology. Iran J Pharm Res. 2022; 4(2): 63-79 [Persian]. doi: 10.22037/ijpr.2010.619.

10- Adams M, Gminder F, Hamburger M. Plants traditionally used in age related brain disorders: a survey of
ethnobotanical literature. J Ethnopharmacol. 2007; 113(3): 363-81. DOI: 10.1016/j.jep.2007.07.016

11- James LP, Mayeux PR, Hinson JA. Acetaminophen-induced hepatotoxicity. Drug Metab Dispos. 2003; 31(12):
1499-506. DOI: 10.1124/dmd.31.12.1499

12- Jaeschke H, Xie Y, McGill MR. Acetaminophen-induced liver injury: from animal models to humans. J Clin Transl
Hepatol. 2014; 2(3): 153-161. DOI: 10.14218/JCTH.2014.00014

13- Yan M, Huo Y, Yin S, & Hu H. Mechanisms of acetaminophen-induced liver injury and its implications for
therapeutic interventions. Redox Biol. 2018; 17: 274-83. DOI: 10.1016/j.redox.2018.04.019

14- Xie W, Wang M, Chen C, Zhang X, Melzig MF. Hepatoprotective effect of isoquercitrin against acetaminophen-
induced liver injury. Life Sci. 2016; 152: 180-9. DOI: 10.1016/j.1fs.2016.04.002

15- Devi, N. and R. Sangeetha. Acute and Sub-Acute Toxicity Assessment of the Hydroalcoholic Extract of Madhuca
Longifolia Leaves in Wistar Rats. J Herbs Spices Med Plants. 2019; 25(3): 287-97. DOI:
https://doi.org/10.1080/10496475.2019.1611687

16- Janghel V, Patel P, Chandel SS. Plants used for the treatment of icterus (jaundice) in Central India: A review. Ann
Hepatol. 2019; 18(5): 658-672. DOI: 10.1016/j.achep.2019.05.003

YVs


https://doi.org/10.14218/jcth.2015.00052
https://doi.org/10.1016%2Fj.mcna.2008.03.005
https://doi.org/10.1111/j.1365-2036.2007.03307.x
https://doi.org/10.7603%2Fs40681-015-0015-8
http://jmums.mazums.ac.ir/article-1-1396-en.html
https://www.nature.com/articles/s41598-021-93698-4
https://dx.doi.org/10.22037/ijpr.2010.619
https://doi.org/10.1016/j.jep.2007.07.016
https://doi.org/10.1124/dmd.31.12.1499
https://doi.org/10.14218%2FJCTH.2014.00014
https://doi.org/10.1016/j.redox.2018.04.019
https://doi.org/10.1016/j.lfs.2016.04.002
https://doi.org/10.1016/j.aohep.2019.05.003

el Jl 43 ¥ s 202y S gy pote s8> sole Al

17-

18-

19-

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-

30-

Taherkhani M, Masoudi S, Rustaiyan A. Chemical composition and antibacterial activities of the essential oil of
iranian xanthogalum purpurascens. nashrieh shimi va mohandesi shimi iran. 2013; 31(3): 59-64 [Persian]. URL:
https://www.nsmsi.ir/article_6988.html?lang=en

Lia M, Shanga X, Jia Z, Zhanga R. Phytochemical and Biological Studies of Plants from the Genus Phlomis. Chem.
Biodivers. 2010; 7(2): 283-301. DOI: 10.1002/cbdv0200800136

Limem-Ben Amor |, Boubaker J, Ben Sgaier M, Skandrani I, Bhouri W, Neffati Aet al. Phytochemistry and
biological activities of Phlomis species. J Ethnopharmacol. 2009; 125(2): 183-202. DOI: 10.1016/j.jep.2009.06.022

Jannu V, Baddam PG, Boorgula AK, Jambula SR. A review on hepatoprotective plants. Int J Drug Devel Res. 2012;
4(3): 1-8. https://www.itmedicalteam.pl/articles/a-review-on-hepatoprotective-plants-100747.html

Dias MC, Pinto DC, Silva AM. Plant flavonoids: Chemical characteristics and biological activity. Molecules, 2021.
26(17): 5377. DOI: 10.3390/molecules26175377

Syahputra RA, Harahap U, Dalimunthe A, Nasution MP, Satria D. The Role of Flavonoids as a Cardioprotective
Strategy against Doxorubicin-Induced Cardiotoxicity: A Review. Molecules. 2022; 27(4): 1320. DOI:
10.3390/molecules27041320

Khorsandi LS, Taheri mobarakeh M, Kalantari H. The protective effects of Curcuma longa extract on
acetaminophen-induced acute hepatotoxicity in mice. J Rafsanjan Univ Med Sci. 2007; 6(4): 219-26. [Persian]
URL.: http://journal.rums.ac.ir/article-1-382-en.htm

El-Agamy DS, Makled MN, Gamil NM. Protective effects of BML-111 against acetaminophen-induced acute liver
injury in mice. J Physiol Biochem. 2014; 70(1): 141-9. DOI: 10.1007/s13105-013-0288-x

El Morsy EM, Kamel R. Protective effect of artichoke leaf extract against paracetamol-induced hepatotoxicity in
rats. Pharm Biol. 2015; 53(2): 167—73. DOI: 10.3109/13880209.2014.913066

James E. hepatoprotective effects of methanol extract of acanthus montanus (Acanthaceae) leaves on
acetaminophen  induced liver injury in rats. Pharmacology OnLine, 2020. 1: 248-60.
https://pharmacologyonline.silae.it/files/archives/2020/vol1/PhOL_2020_1_A026_Uroko.pdf

Li H, Liu Y, Li J, Liu Y, Dong L, Yin Y, et al. Mannan- binding lectin attenuates acetaminophen- induced
hepatotoxicity by regulating CYP2E1 expression via ROS- dependent JNK/SP1 pathway. Eur J Immunol, 2019;
49(4): 564-75. https://onlinelibrary.wiley.com/doi/full/10.1002/eji.201847830

Dadkhah A, Fatemi F, Alipour M, Ghaderi Z, Zolfaghari F, Razdan F. Protective effects of Iranian Achillea
wilhelmsii essential oil on acetaminophen-induced oxidative stress in rat liver. Pharm Biol. 2015; 53(2): 220-7.
DOI: 10.3109/13880209.2014.913298

Harput US, Calis I, Saracoglu I, Donmez AA, Nagatsu A. Secondary metabolites from Phlomis syriaca and their
antioxidant activities. Turk J Chem. 2006; 30: 383-90. https://journals.tubitak.gov.tr/chem/vol30/iss3/12/

Serteser A, Karguolu M, Gok v, Arslan D. Antioxidant properties of some plants growing wild in Turkey. Grasas y
aceites. 2009; 60 (2): 147-54. DOl: 10.3989/gya.086208.
https://grasasyaceites.revistas.csic.es/index.php/grasasyaceites/article/view/559

YV


https://doi.org/10.1016/j.jep.2009.06.022
https://doi.org/10.3390/molecules26175377
https://doi.org/10.3390/molecules27041320
http://journal.rums.ac.ir/article-1-382-en.html
https://doi.org/10.1007/s13105-013-0288-x
https://doi.org/10.3109/13880209.2014.913066
https://doi.org/10.3109/13880209.2014.913298

