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Abstract

Background & Aims: Some drugs used in chemotherapy have destructive effects on hematopoietic Keywords o
tissue.Cyclophosphamide is a commonly used anti-cancer drug which used for some of malignant Calendula officinalis,
cancers treatment and causes toxicity by its reactive metabolites such as acrolein and phosphoramide Ant-ioxidant markers,
mustard. This drug l'lag oxidant, inf'lamma'tor'y and subvers'if)n effects on blood hemopoetic bqne Bone marrow,

marrow tissue. Medicinal plants with antioxidant and anti-inflammatory effects have protective Cyclophosphamide

effects on bone marrow tissue. The aim of this experimental study is to investigate antioxidant and
anti-infammatory effects of Calendula officinalis L. hydroethanolic extract (CHE) on bone marrow
in Wistar rats treated with cyclophosphamide.

Methods: In this experimental study 35 male Wistar rats (220-250 g) were divided in 5 groups
(n=7): control (Normal saline, 0.5 ml), Cyclophosphamide (CP, 15mg/kg), positive control (CHE,
600 mg/kg), treatment 1 (CP, 15mg/kg + CHE, 300 mg/kg) and treatment 2 (CP, 15mg/kg + CHE,
600 mg/kg). All injections were done interaperituneally and the experiments were done for 15 days.
At the end of experiments all animals were anesthetized ( ketamine hydrochloride, 50mg/kg +
xylasine hydrochloride, 10mg/kg). After splitting the chest with surgical scissor, blood samples
were collected directly from the right ventricle of the heart. The collected blood samples were
centrifuged at 4000 rpm for 5 minutes and their serums were separated. Serums prepared send to
the laboratory for measuring serum parameters such as: Nitric oxide(NO), Glutamine (GSH), Received: 04/03/2023
Malondialdehyde (MDA), Glutathione peroxidase (GPx), Tumor Necrosis Factor- alfa(TNF-a) and .

Inetrlukin-63 %/IN—6B). In addition, rat gemum‘s tissue samples were isolated and fixed with 10% Published: 06/05/2023
Formaldehyde. Bone marrow tissue samples were studied in the histology laboratory after various

steps and preparation of microscopic sections. Data were analyzed using one-way analysis of

variance and Tukey's test. The significant difference of the data were considered with p <0.05.

Results: The results of this study showed that cyclophosphamide caused a significant increase in

serum TNF-a levels in the group receiving cyclophosphamide compared to the control group

(»<0.001). While in the positive control group and treatments 1 and 2 groups, there was no

significant difference compared to the control group. Also, there was no significant difference

between treatment 1 and treatment 2 groups. Cyclophosphamide significantly increased serum IL-

6P levels in the CP group compared to the control group (p<0.001). However, serum levels of IL-

6P in the groups treated with CHE were significantly reduced compared to the CP group. There was

significant difference of serum levels of IL-6p between treatment 1 and treatment 2 groups (p<0.

01). The use of cyclophosphamide showed that the NO serum level in the CP group was significantly

higher than the control group. The groups treated with CHE had a significant decrease in NO serum

level compared to the CP group (p<0.001). There was significant difference of serum levels of NO

serum level between treatment 1 and treatment 2 groups (p<0. 001). In addition, MDA serum levels

in the CP group were significantly increased compared to the control group. There was significant
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difference of serum levels of MDA serum levels between treatment 1 and treatment 2 groups (p<O0.
001). There was significant differences of MDA serum levels in CP group, positive group and
treatment groups 1&2 (p<0. 001). Another result of this study was that cyclophosphamide
significantly reduced serum levels of GSH and GPx in the CP group compared with control group
(»<0. 001). While serum levels of these parameters in positive control groups and treatments 1 and
2 showed a significant increase compared to the CP group. There were no significant differences of
GPx and GSH serum levels between treatment groups 1&2. Histological results in this study showed
that CP reduces cell density, loss of cell cohesion and also infiltration of lymphocytes in bone
marrow tissue samples in CP group. These results also showed that in treatment group 1 cell density
is relatively higher than CP group. In treatment group 2, cell density increased and a significant
decrease in inflammatory cells were observed. No significant changes were observed in the positive
control group compared to the control group.

Conclusion: The results of this study showed that cyclophosphamide has destructive effects on
various tissues of the body, including hematopoietic tissue of bone marrow in test rats. The effects
of oxidative stress and cell death of cyclophosphamide have been previously reported. The use of
drugs used in the process of chemotherapy is very common and inevitable. Cyclophosphamide,
which is used in pediatric oncology as part of standard treatment for leukemia, solid tumors and
brain tumors, is one of these drugs. Cyclophosphamide, as a cytotoxic drug, causes inflammation
and increases inflammatory cytokines such as tumor necrosis factor-alpha (TNF-o)), IL-1p and IL-
6p. Cyclophosphamide has been identified as one of the most important tissue toxicity agents due
to its reactive metabolites such as acrolein and phosphoramide mustard and it has been shown that
this anticancer drug increases inflammatory serum factors such as TNF-a and nitric oxide (NO) and
decreases regenerative glutathione (GSH). In various studies, the antioxidant effects of CHE extract
have been proven. Many chemical compounds have been identified in CHE, including carotenoids,
flavonoids, terpenoids, coumarins, quinones, amino acids, lipids, and carbohydrates. These
compounds can be used for various medicinal and therapeutic purposes as an antioxidant, anti-
inflammatory, antibacterial, antifungal, anti-cancer, anti-HIV, for wound healing and more. The
main chemical constituents of CHE include steroids, terpenoids, free and esterified terterpene
alcohols, phenolic acids, flavonoids (quercetin, rutin, narcissin, isoramentin, campferrol) and other
compounds. Research has shown that coumarins have very beneficial effects on cell proliferation
and preventing apoptosis. Large amounts of coumarin have been mentioned in the extract of
Calendula officinalis's extract. Coumarins have been used to treat prostate cancer, renal cell
carcinoma and leukemia. In addition, coumarins play an important role in preventing side effects
from radiotherapy. The antioxidant activity of CHE was shown in a study performed on
polymorphonuclear leukocytes. Flavonoids and phenolic compounds with iron-binding region have
iron chelating properties. By flaking iron, flavonoids both absorb more iron from the intestines and
prevent it from being excreted by the kidneys. By doing this, flavonoids store iron in tissues,
especially in hematopoietic tissues. Calendula officinalis’s flowers contain large amounts of
antioxidant compounds (flavonoids and polyphenols), which indicates the antioxidant properties of
this plant. The presence of propylene glycol in CHE has been effective in preventing the formation
of oxidizing free radicals such as ROS and RNS in isolated leukocytes in the respiratory tract. The
protective effects of CHE on inflammatory parameters and serum antioxidants seem to be related to
its antioxidant and anti-inflammatory effects. Therefore, it is thought that CHE extract, due to its
antioxidant and anti-inflammatory agents, is able to prevent the destructive effects of
cyclophosphamide on hematopoietic tissue.

Conflicts of interest: None
Funding: None

Cite this article as:
Shahabi Baher I, Mirazi N, Izadi Z, Nourian A, Safari S. Study of Antioxidant and Anti-inflammatory Effects of
Calendula officinalis L. Hydrethanolic Extract on Bone Marrow Tissue in Wistar Rats Treated with

Cyclophosphamide. Razi J Med Sci. 2023;30(2): 25-39.

*This work is published under CC BY-NC-SA 3.0 licence.

Yv

VR Y i syl Y oled O o0 15il) 1pBaiijs ogle alan http:/rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7431-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-07-09 ]

Oyegs o 55,50 HeiS 1 aile ledl slaneS gl
5 (8) 955 o IL-1P 4 TL-6) (5xS's) yits] TNF-a1)
IL- TNF-a 45 55,8 oo VO F Jlu ;s oSen 5
A5 50 il s eyl Jelss plore  IL-1P 56
3 (V) 09—Boe sl 9> Loyl (nl zola
LA YN0 Jlo o ohlSes o gl b 55 b
SR RUVONWIRGIN FRRVO VTN L GUWEPL SN WA COR R AR W
LE W.‘e w.w] SHge g W) Q‘W‘)&A MSL:
5 3k 09> sl sl sk 5 ploFeiul e sla Jobo
A dleioe 590 (aamme (95 (B)led GRalS
P olBes 5 @l b a5 Koo oty 50
ST b, Jj 4 el o alowl Y- Y+ L
L oS plaghge plomein] e C8b 2 s g0 (bl
ol e e olo ) ail oad oo drelue ol
bt Jlsy J5 deeily 45 a5 o G311, Jlazo!
plw Sl g o S slaxs o g3l—w oole
gy 5 4 e sla (h9e 0 o> sla el il
JIIERVOEENN - SV S S DY NS I .
S5995L gt s (] ogdle Lol A ils
Ot b 5% sl plailys wela S90S 151 G5 L
ollS () c—uloa b 6 T o> Jbs, J5 Sl
P r driss by gl o pley po 5l )l
@9l QalS Gl sl (B p digd (oo B pae b Lo
S50 Sbg)ls Gl ol (2)lss 5l 6T ol 50
5 iloa b 4B I 5 4 Jlops cend 0 By an
oslo UL’”’) u‘)&.o.(b 9 QJSJAA Ja.wy 03D r:l?ul oy

)..é..o u‘f" ‘_g)aﬁ.a )}.‘c aQ Cew )JB).:.H: O)LA.C aS oy
BUNT TS YU | RN VON UV N L GUSTINE JUV-9 g Jp
=g 0 (V) aos als 1) leseiwl jae alex
Gl ed S g0 Gl 5 legSe p lawgs a5 S0
DNA L w_w] )‘ CA&QLA.A )O ul).a.c) @EL?LA
Al S5 s il 520 a5l
) FRRRWORNIP SN VO SV 1Y L e 65)|o Lo yloyo
CotS Sloyd o (V)) sl ol ooly s
Ll ol 2o oo d9ute | Ol & e (jhloe (S35
5,08 5g> 6?4;;5 cbla> ol 5L @{9)0 QL@L,S

YA

OblSan 5yl o ]

oo
Sle s gy S ol a4 Gloys (e 0594l
ShElel Gle s sl foe slooly 5l (o g oz les
Job LB 5 SUjhs L (29, o0l o 428, 18
Oloyd 5o Ol w59, G lgre @y 00 S
Lo 5 68 5y sl Jsbo 5 K55 i e L o)
A....e‘ﬁ.a_w.s 9 U“jJ5)5] dl.o.‘> )‘ ‘QT 6L® WJ}:L.&
SIS (Y) ail oo ol jo 00,5 oo bl o)l —ge
ok Sleats o penl ($55158 )90 50 5,0 nl (o
oV 69y b rigres g a—dn SEL 0
(F) Casloals (5,55 55 Slawm ST T - ylan ST
JERRIWE XL g 1| I Y I W PR VRR WA IV Y L e
ool aslid oy gamb o Jolow jo gula ST
Al SIT Jled cudglio a0 oo 50 g,k cpl (F) el
So 9,5 wls | ol o b a5 00,5 o oS 0aisS
o Jas b 5 a5k o Jslo DNA & JoSI| Jole
25k 4 delindglSms 005 o0 o] (55l atilen S|

alax 3l g a5l 0,15 Sloyo cen 000 WS

o S8l hexdr§ ool g g 055w ] (515
(B) ail oo guilanuST o yiwl g o eSd (lgseul
oS oloul il gousin B)lse (oIl aela gl
$baygeg Sloml (hgi—wsegF (95 (S
el oo jo ol (g sl byl g 454
4 g diad 8L dele el (V) 09— o
7SS Il oo g als Sl ploinl she 3 ogas
2 opdle led (6 S ol (el 9 5l 9> slasbe
O ol s g (SoS Gpnas Sl lls G
53 el 39l Spae gz (F) al b o0 5
ol 5ol o Jlo obxty & S0 Sl dnal>
o098 dbox Sl ol 5l (growy il sl gl
5 el 095 IS (Go la et e 1>
3 gl ol g ol wl soly sl Jolow s
O bl oy 5l (—ddu plgie 4 (5355 (559095l
9 (oo o3l | (5500 S50 5 (95 b Sl
o bl ) es o Sl Lawsgs a5 iz Lo (D)
KVUPS JCH VS PRRVOA -V TY  UEWIPL S

S oooly s



https://rjms.iums.ac.ir/article-1-7431-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-07-09 ]

Joolbud Lo yloyd ylgseiwl sae bl Ao 0LS Al s g Slaws! sl 3l
5 o P GIEEE 320 2 )RR ik & 8 I (G P

Sl gy cpl ao 0 £ 0 ls 042y Q] slals
oS polie gol> low dien ISl Sguldls
S (I sloswl ons)y omnle S8 (g, uilus!
3lead i due oyl OluS 5 el Ly aiien
Loin y 65 sloin padss Loy yigige
b (ny 5 armel o se —ul (G9S slo J9 45555
SYob anle L aioen J5 5l oolatul (Ve) il 0
Al o J5 050 b g len Loy sl gimw oo

Ol g eas oolaiw] Cw gy 3l Cudl e DY saze jo s
903,85 S sk (5lw Oloz a4 a5 8l 3529 5L
5 Sl as S 6l 9850 035 pleddl g 05ee 5o
e inan oLS S o lac bl o oS 2lailna
Omeling o Some dlge glid 0y lavpn | s5l>
A a8l (o0 95 Slge s SIgb L g C VY
Ol S35 6l ployd gy Jomnily @ o] (Koo
ool s il 5 oy lalllae ol 03,5 SKaS
1 35250 armes slo ST 5T JaSe 45

S S Ol g b sl (SauS ol slacles |
L.OT) sled 5ol (2950 5 (lord Slge (&
SBLS 53 95290 SLaS 5 fS (Sl (B)lse & axgs
DY g—azme 65515 4 a5 s 0 Sl 29l
ol 5l B el_ac 0 092 ge Sla ST
Ol g o ralS o wlin 0, Slos o)l
Slo)d (oo 53 Bran )90 Slag)ls S S gigi
aS gl addllae yo .anil alils seland S alos
hdlxe S 285 Ojeo LS 5 (5l s
Sige Hir ol sha oS e IS o s
Cowol ol o lac cplas ol ools lis olyro sl
s Sl g3 2ol aalindglSs L b <l 5l
bug a5 gl adllhas ;o .(VWV) Wl cladlne gz
Al esls las 6o S pll len g GBs )l el
e gl ST Sl olS 5 gl &5 Sl a5
JOPE i B ERCVONEWIR VIR IR VC S E W PP
9 55l ST i | 0 s 457 ol 35S0
Iy a—an <8l o wis )5 oo ol sl Jol, x5l
ooly i lawg S0 chagh 0 . (VF) wes rals
Gol> LS wlb ojlac aS wo F axiie o) Ken g
el 2l 0 g SSggs i S

Oy eomesS )95 (migdle wisle )l 4iiem oL
ol gl o cdadlxe w565 EYY polis g £
‘_g’;.;’l (V) oS oo 2l 3 1) gl 51 o0 (goudS
SJSosl, b ablie gl oo b3 gl b lanS]
(Reactive (459,05 — oyiS| Jlad sl 4345 L ol
Oxygen Speices/Reactive Nitrogen Speices)

b il 555 slosisT i b o st o
@ dLm! Ghlliny i )3 o3l o 25Ty
(Total Anioxidant JS' SlowwS| 61 Candy 2gd
(Total Oxidant Js" -l Sl Con
(Oxidative gsla—uST oyl ja>L_5 4 Status)
o2 oy sl cdl b La—wdb o Stress Index)
5o 0ausS Al gt 0 Slas oains yLis
P VO 1 I+ [ VOV CER ) KR VRS WP D
IS 150 ot aPLh [l ala ol )0 9250
Ailien Gl el ulse 5l cdadlxe o olS ()l

54 « Status)

AR

VFoY Cliguayl o oylad ¥ 69 E]ljuE.ﬁ'.lHPB.l:nl:l.n

el 5l g ail ge aalindglSs 5| SUDNA (lo
L_'>J51_“J Coo—w u‘))‘ ‘S:LQ...’; aQ QLS &lo O)LAG.C as
2 bilrs Jole S lie a0 5l ol e 0l
Dg—e Ol 5 o800 Lo wgi a5 (6,500 ()
SISl o 00,8 a5 0% il )§ Al s GO S
el Gl i 0B Sente 2 S g0 (Hadlre
3,00 1y dalivnd gl g Cdlae alKislo; o)
sleslai ol Sauas sgups 51 o) Ko g 00uis .(VF)
Ol s )0 oS je8 Aiile oalS sl _iie b (s0lge
0 5o SelawdalSs Ja gy cal oloy| SYMS
V) S350 G5 hse
Calendula  ole p5 s gy 4 —inan oS
aS ol o Asteraceae s oolgil> 5l officinalis L.
solaidl Coanl .ail co (99,00 daxie il (sl)ls

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7431-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-07-09 ]

Sk oy 5 L e 3 8 celw FA Cus
Obes B g ose—bgn JolS j5b 4y 0)l—ac (55l> slo
A8 6ISS oS (il az s Ve 508 50 B ran

e (g YO olaws 3l 050 addllas ol jo
P YT = YO (G55 5 0dgama o iy ol
GO le Caz ahn SO o 4 o g Lo ool
> >bgolS loax o Ve2Y glol g oz b
a 0l5l g s 5 (S s g, el VY 4l
3ylge adS anllas plys 5o (g,lagS e ¢ ol
Jlesl soles g cl sos Cole ) iogh o SIS
D9 S8 Sl )3 o (625 diged 5 (2>
GRS LB plelril 285 00 oS
Sllg> L5 (DS sl Joadljgi o 5 Slla>dlo
e S5ty DS 4a 0l 390 2K _tula]
plxily IRBASU.REC.1398,024 oS L o Lo
VO

Pl Soge 9051 9,50 Slils (gai 09,8
X

10 ) Jle i ol oS 8l - S a5 -
(Bl S5 ) Los

VO) dolbn 36l 00sS by ol 09,5 =Y
(G9) VO S 4 dilyg; o (59 £ 0kS 2 p)5 (s

U5 o )las 00niS Cdly 0 —Caie S 05,8 <Y
S S A I
(9, VO Soe 4 4l

10) dslinndglSs 00isS il 5 =) e 09,5 - ¥
a—ioen Jo)las + % (9 p 5SS n eSS e
@ @liey o g Sk RS et ke
(39, VO ©ow

10) delian3slSns 00isS il )0 Y Lo 05,5 -0
dioen J5o)las + (0 (9 £S5k 2 S (e
@ @ilin) o O35 PSS 2 eSS e P e
(39, VO ©ow

Sl—o J31o Oygo 4y ou i plil Sl 35 sles
Ll hge do ool ol 51 g 285 5y o
80) wllSg 008 (eliS 5o ls Slimo S &) 5
S9)ld olyen 4 (i 0j9 £S5 9keS 2 25 (ae

http://rjms.iums.ac.ir

OblSan 5yl o ]

sbadloes sty byl adoen J5 Jsill o lac
@w‘u&asw‘@]ﬁo)ta&@uﬁ»gdw
ot 5 AVl g, -l 5 Ly (slyime Lo
)‘ tS'L“““‘“" ‘_gLQg)‘é A_é)..a..o f‘ » (YY) o L: ‘5!541..1
slasally (Fp o e elin 35S alox
2ol el by (s il L e o
WD LaST SO s s o leeinl jre aile oy slacdl
Ssled oy IL-6B 3 TNF-a GPx MDA GSH
oslac wilen gl HlalS o lac jleslatwl (opl by
Lol ol yo Wlg oo o)lgn aiieon oLS Joilily,aun
SISl et aS olesl sl Lise S
o S8l 0 olS plojlac Sl oo 5 oS
Gl el ygp8 1855 )18 (o )0 9590
Ol yarss asllas ol jo d 050 5 olws! )
5 S 36 a5 1, s sla el 5l
S hge yo 1) ail oo dela Bl 5l ool

23,5 aslllae (5050 0 50

OB 95
e ddo ol S 1 lgy dileson L5 g0 lasc 4
roszme A3l US IYAY Sl Loy J—ad gl (o
antp L eg olSitsls 4y aly wigles Jle 0]
lax olS opl la J5 ol jo o S 5l s 0l
odlal j3gy el ;0 y35 &jg0 4y (B S lagi g
WD Ay, ple S 50 )5 B0 (o) (g 4 oD
A Jgill JSI el Jlsd 5 Jge slge g5l sl s
okl b iy ailes e 0l 00938l a0
P5 s MA Sl IS gl S5 5 eni Lty
J31s j0 ol 50 0990 Hlo dtiaod J5 oo ol
IR VI I BN CTINGLIL S TP LET S CRNLIN PR g e
P Gl s pee b Al 4 i Dhgioe
ojlas (Pl ilulia jshiie 408 Blo gl al> e
B+ sles L (IKA RV10 digital) s, oKzws o
Pl gilulaz 5o ol ool )13 01,5 ole ax o
&l asd Gld cody 9,0 1) ooel caws @ Lde wlbe

R e S NI UCIN PI WU RVE I JUVE AP LI )

VY Cigan) Y olad O oy 15jl) ySuibjs mgle alan


https://rjms.iums.ac.ir/article-1-7431-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-07-09 ]

Joolbud Lo yloyd ylgseiwl sae bl Ao 0LS A oo slsssi sl
5 o P GIEEE 320 2 )RR ik & 8 I (G P

Cqz) Bgig e 1 -89S 50055 sl (19051 51 s
oy osesls (Losls p3g oy qisi 51 pleell
5 ole Ml )T 50T ) ANOVA % b 5
o 3 e asdllas cod slaog S (e Sile annlie
=it 903] 5o soliin ((awle! sla o8 i
Jolae 515 (siae s b osli il 35 S
b 45,5 L s p< /o0

sl
/p)..w)JTNF-a‘_g.o).w é’.b.w )/U(.w bcv[.u
S & @l Gge3l 3550 Slog S slahge 55
055 P INF-0 oy e (6,25 03l05] 51 ool
Ol Olsee 45018 GLaS (13031 090 slaeg S (slabge
odiS C8l o as sl 0g)8 o ol ylil
@ (0% 0j9 PSS 2 e e 10) delandglSn
JFES 095 4 a5 (510 (g b 4 59, VO e
aS Gl Jb ol <o o)) 05 o 8l
MMJL&Oj)ffLw )éTNF-(l D C_L:.u )L\.O.o
).309)152 as—alas ‘) ng‘owu_:‘ﬁ.u J}...AS 09;
TP J),.,.S LSLQOS; B TNF-a U‘)"’A ‘U"‘
xo el 5laal b o9 )5 4 caui Vo ) lolews
O loged) Wogs o955 )l
035 Py 3O IL-6 /jeo (o0 pw el yiazeiew
ool Cawd £y C"L"’ U}"’)/ J)}O&L@dj)fé‘[ibuj}o

60—

40—

20—

TNF-a (pg/ml)

N

>
S
o

FededeX

<

039 PSS 2 pS e Vo) WIS e 0O
o (o9 dipw e dd 4>l (s H0D oo (O
3 s sk 4 K55 5 5k (A2 28 b
Losgi ol e gle diged o ags Slilgs (U3
)M).ul.wd&.d\)a g,n.\.né\.:sf"’ )5Ql.:o)9.~.n.$).ul.w
0,5 Jlo )l ol iolojl s gl lo 1 o g 00
(NO) L ST s soym slo jialyly (6505 o5l
oS 5l eolaiw L) MDA c GSH g (L5 L9, <)
((Nalondi™.-Lipid Peroxidation Assay g Ta
(it a8 3l eolaiwl b ) GPx « Kit-MDA
L) IL-6B 3 TNF-a « (Nagpix V-GPx-96 Test
0955 L9 (05 ol Ble,lS i EoS 5l ool
2 plil BioTec ELx800 oo Lawgi g 131
o CBl 5l ol CBL ablis dng ioren
Sl ot g 05 48 b g Eli ol
A oold BTN dle g gyl ialesl slaalyd o
P9 Sen ofiwd bawgi cwlid Cdb alolis ans g,
ooy yeg,San F-0 Cwolx—o 4 (Leica RM2145)
BUCIS VTSIt S ERid AP SRR VR W
5 el Ky 3ol - ehenS glen by, 4 5 418
i85 18 (o g anlllae 89

L oodel s a5 glaosls .'L;)Lo/"s_w/).g V9
&olel (oLl YE ase s SPSS 1581 o 5 5l solax

W

WM

<
Z
Z:
Z
Z
Z:
Z
Z:
Z
Z:
Z
2

ALY

N
N

N

D
D

\

-
N

T

Groups

sxe BN dgng Sl .Q}A)"l 3y90 sbo 05,5 (cla oge 53 ) TNF-a oy g Giomwl Lol (gla 03l (1 She duslio —\)‘3903
HEED ofe01) cowlons #l) Meant SEM g0 4 b o3l 3old 09,5 4 Coms Hd (e 35y ,Slo # . 558 09,5 1 s

)

VFoY Cliguayl o oylad ¥ 69 E]ljuﬁ.lil”'ngll:nl:l.n

(D <-[-N i <[V <

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7431-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-07-09 ]

Q4 S TL-6B oy hav ;0 (510 gxe a8 Y
(ol pogdle (P <o/ o)) o oas 0 J S 095
V sbos 09,8 0 TL-6B ooy ol (ire 2l
Slosd 09,5 5 (O <o /0 )) Sudie [0S 09,5 4y s
(D <+12V) o, ool in ¥l 09,5 4 Cud )
(Y loged)
il 15 527 5 s e (S
oy S5 sl g0 445 oy 4o (Nitric Oxide)
Olime 6 S o3l 5l osel Cows 4 s g0/ )00
S50 sl 09,5 sl Jhge (395 9 NO (oo rlas

40—
30

20—

IL-6f (pg/ml)

10—

o

E = =

OblSan 5yl o ]

085 P IL6P (o mlaw pliee 6525 o5lil ]
Sl ol a ol s (5031 3550 (sloog 5 (sla by
oduS 8y, wal b 09,5 sla jige e 0
09,5 & Coud )13 (Sro y5b 4 sl dolS
30 Gmali8l cpl i <elee V) 0,8 lawy Gl ) as
09,5 & Sl (5,1 (e jsb A 5 ) jlasS 09 S
S oy, 0 aS Jlo jo . (p<e/00) wl onys J S
6515 sine Dlasis ¥ o 055 5 Capie S5
Ol e 3l GLis 708 09,5 4 S
S 5 e JAS (slo 0,5 5 TL6B o s e

E& &
*
T
$$
HHHHE
HHHHE [
Ea/ Z |
22|
1
> _\ ~\

Groups

09,5 4 Comd > (gino MBI 3529 il #9011 3,90 (sl 09,5 (sl (90 (5 ) TL-OP oo s ot Sl ol (0l duaglio =V l3503
SIS ixe BB 3929 ,Silo § e J 5158 09,5 4 i I xe BB 392y ,Sily & aali 09,5 4 s J ime BMBlagag Sl # L S
P oleN HEHD <o/o ) K&KP <oV P <o[o0 FFFP <ofen) cwlons 4l ) Meant SEM g0 4 b 033 ) o 09,5 4 o

40—

NO (uM)

(88 <

Ea e o

Groups

09,5 41 Camad > (gime BB 3gm g Sl # 905l 3y90 (sl 0,5 (sla g0 (195 )3 NO Loy o i | o b (pS5ke duylio =Y 415505
SIS ixe BB 3929 ,Silo § ute J 5158 09,5 4 i Iy xe BN 392y ,Sily & aalid 09,5 4 i b ime BMBlagag Sl # L S
(S p <e/eor dHHED </- o) &&&D <+/-+V FHFFP <ofe)) el oad al)) Meant SEM g0 4 b 03l ) jlags 05,5 & Capus

http://rjms.iums.ac.ir

'y

VY Cigan) Y olad O oy 15jl) ySuibjs mgle alan


https://rjms.iums.ac.ir/article-1-7431-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-07-09 ]

3 bl Crl Ol eizmen (P <1 D)o 10595
805 555 e JS 03,5 & G i ) ot 05,5
(F Jloged) dp <e/-0) ols las 1y g)ls sine
03U o ) o (o g pizeiaw
055 o 9 (Glutathion peroxidase) jliuwsT
4 @l bl 159057 0590 sloog 5 slo o500
sleige 95 0 (GPX) jlauS1y euslssls
GPxX iziw im0 a5 0lo ylis yee3l 0590 slrog S
o0 S Sl o aal b 09,5 slabge (53 50
@ J5S 09,5 4 Camd ) jled 09,5 5 delandylSi
Ol (D <ele V) 0,8 lawy ials (ghls s b
S Vo 5 ) slecs 095 9 Sodie 505 50 GPX
yogle ol s (gl e BB J S 09,5 4
}‘&u°9;4ﬁ,.“ .‘.‘.~. Y)LQ&?—“‘?\)LQ_:—?‘“‘#
(p <efes \)..\_n)y )‘0)9.‘5-).3 (_g)‘b xR U’“"‘)s‘
4 S ) lesd 09,5 50 Sl cpl (lie izren
Slo i ly gyls (gre (ralS ji S J S 05,5
09; Lel MJY )LM 09;)0 FLY gSJlD-)O (p<‘/’\)
‘ (p <'/‘&)~>94 )‘0)95').3 LS)‘Q o ‘_,wl)sl )‘ \ )LM
(O log03)
wd ] g0 figllo ljo (oo el yimiw
sl Jiso (455 04w ,0 (Malondialdehyde)

4 -
3 =
—
=
= 2
[@ o}
S
] -
o
X >
S S

Joolbud Lo yloyd ylgseiwl sae bl Ao 0LS A oo slsssi sl
5 o P GIEEE 320 2 )RR ik & 8 I (G P

05> 3> NO i Gliee a8 ol (L (55
RTINSt JEF TR SN
SIS S ysb a4 7S 09,5 A S 3 jlecs 098
ooy, 30 a8 I ,o (p<e/e 1) 0,8 Iy il
b ol g Sl ¥ Lo 098 5 e S8
Olyee eizeads idlai Gl J 7S 09,5 4 S
5 Vobed e J 1S sloog 5 3 NO (o gl
dalb 09,5 4 Coud (51 (ime AL 51T Lo
Sxo il pl megdle (p<efe 0 )) Wog Sl 85
09,5 4 S 3V o 09,5 9 NO (oo p haw )l
(P <ol VB 0050 Y Jlewd 09,5 g Caio J S
(Y loged)
ot b>l 55U L5 (o (o0 pw el i
oy S5 sl yigo 495 o pmuv 4o (Glutathione)
o3Il 5l odel s 4y s Lol o iyg05/ 0 90
(GSH) ous Ll 45565l ooy mhaw Gliee 655
4 ols Glti ge3l 0550 slmeg S glaige (g5 40
aalb 095 slahge (95 )3 GSH fomiw ol
@ Comd VLo 09,5 g deelindglSin ouS 2l )0
35 Iy ralS 6l (e job any S 09,5
Y ks 09,5 9 Cuie S GSH (e .(p <+/+0)
Slas leis gyl gre BB J 2iS 09,5 4 S
J5S 09,5 GSH gy ghaw iomiw 0l »ogdle
Sl ge ol 5l sl b0 )T 4 Cuud Cuie

SN MMM

HMH MMMV
ALLAALALALALARAL LAY

t&\\\\\\\\\\\\\\\\“\\\\\\\\
A

X 5
S <& <
S <SS <SS

Groups

Meant SEM g0 & s 03ld e J 555 095 4 o 43 (me OMB] 3939 ,S0lo & 305 09,5 dy s Yo ixe NS D3gng Sl # . J 8

Yy

VFoY Cliguayl o oylad ¥ 69 E]ljuﬁ.lil”'ngl.:nl:l.n

JHD <0 &P <ld Fp</ad) .l ord @)

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7431-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-07-09 ]

09,5 « Cude JyuS O MDA (lie (p <+/++ V) oS
e S| S 09,5 4 Co i Vjlewd 9 ) LS
Voo o) Jlowd cCaio J 8 o o”f)o MDA

OblSan 5yl o ]

ol (g8 Liglle goym gl Gline (55 o3l 5
035! 0,90 slmeg S sla g 9> ;0 (MDA)
LSLQQL% 09> 40 MDA E oW O]}?o as ol OL’;’,..':

Soy95 syl s jrals laalbog )T A Cud jlewd 09,5 5 duelan 35l ST Bl o wall g )5

09,5 13yl (nl liee Gaizmen (p < /e s Vwiog o (IRl )l (e jsb 4 ]S 098 4 S )
250 $
W T
__ 200- e 28 -
= i
= 150- —
E E = = 3
= 100-
S
50—
) 1 1
S SO S
P i
Groups

09,5 4 Cannd > gize BB 399 ,Silu 8 y90] 3)90 sl 09,5 (sl 9o

I3 gme NSl 3gmg S5l § atete IS 09,5 Camnd 5 (gime BB 3gmg ,Silo & aalii 09,5 dy Cuin > Lime BBy Sl # S

P<el0 HHHED <ol o) K&D <[\ P <-[-d FFEP<.[.y),

Col o 451yl Meant SEM g0 4 b 03l ) jlas 09,5 45 o

(8
80 —
E = =
= 60— E&&&E&
= HitHH
‘—o' Fededek
- -

E 404
- $$$S
-

- T
= HiHHE =
c‘ —/

1
\-\ \:"
.g"é} .'\'&“?
Groups

09,5 & Camad )l (ine BN 2929 Sl (y903l 2)50 6o 09,5 (slo 9o (155 3> MDA oo o horias 51 Jiol> (5:S3lho dulie =7 13905
W ixe B3 g2y ,Silo § e J 1S 09,5 4 G > (ime M) 3939 ,Silo & aali 09)F ) Ca i J ime BMBlagag Sl # L S
(S8 p <efeen HHH D <-/- ) K&&P <-/-) FHFEP <ofen) ol o ) Meandt SEM @ jgo 4 b o3 )l 09,5 40 s

Y

http:/rjms.iums.ac.ir VPY Ctgosyl Y oyl O oy9 5il) pSasjs ogle alan



https://rjms.iums.ac.ir/article-1-7431-fa.html

SeolindglSm b ot oy gl jie il jlas et olS Slodll W ¢ JlunST 5T I

[ Downloaded from rjms.iums.ac.ir on 2026-07-09 ]

45 A5l o Yol Jgbo 5515 (S 09,5 A 901 3,90 (slaige Eli il ho Bl )00 an ol il gblio gl —) S
w515 s 09,5 (O adlion (b (oo o515 Cste S35 09,8 B (ol S3) JUU Jsbo (S50 ) sl Jsbo (o)) (il g
3 e (o5 ok 0515 ) Jloi 09,5 D il iy slacasid) glisyl ol 00 &) o (oo @b ABl e 05 s 5 b 2 sla ol
el 5, AXT00) Ve v LS50 il o onbs s o sl i g sty ba Sl 3 5 ST Y o 05,5 B ol s anli o9 )5
yiegySue 0+ L plyy (Scale Bar) (,.5 o3l jlxs opjefl = cpalenS gilon

J5b) 008 (ood aaliin J5US 098 4 S (295
QO

(ot calizee slaoliw s g sl yo oyl s 55,

Siorel =i Slblre g bacass (35,5 5l S
by a2 b (oo olyon (oo e 9 Sy b il a5 Cans |
Ol — 59 5l 6 xSslx b 5 Sloyo ool o8
0l s Jalse ples g oSS 5y 4z g 350 0)l5en
L obrg)ls loolaiwl .ail oo malgz loyo 5 cubilogs
20 g @y s gyl Sloys sl Wigy j0 08
S5oeSal yo aS aela L8glSt w gg )l i
Slr s wsli—ul e s 5l (i plpre a4 5368
Sio S Ho05 g el sla jgeg (y95 olb

Yo

\FeY %))‘ Al b)l.a..: A0 093 lsjlluslilj-lvpglﬁnlﬂ.-ﬂ

e Rl St S5 0,8 A i ) jleus
Olyee a5 J> o u(p <e/e V) ol i |y )b
Y lesd0g)S 4 o ¥ Jled 09,5 ;0 MDA
Sged) ¢ (P </ V)dg 10595 5 sl (e ShalS
(7
e jload ans (8L ablie o Ld el g Ly
515 0l s 03051 9550 Glabge gl el
Olosle (Ku) w0 4 g baaiges 5l plaS 1o 55 Jolo
WSy piels aal 8 09,5 ;0 .050,5 axlllas Jol
L) i 5 ol ol pite 5 ol
VolesS 09,550 Sl e Sgp—ive MalS ba g
09,5 30 b b (oo yhih (o i ysb 4 (Jobu o515
sloJshos aioSla L5 2815 5 sl o515 T Jlas
BB Ol s Cuci J 508 09,5 50 0l oy ol

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7431-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-07-09 ]

S 69)lo (nl g o3gr (Bl SewnS'55 eloe (5 o
g TNF-a aiile olse 10138l o g0 095 b,
Sleslai—wl 00,8 o0 (GSH) Lozl (55U o5 ials
JJo 4y (Cuscuta chinensis) ooz (s oL o,lac
B coge lgls SlauuST BT GluS 5 sl
oS Glazllas o (YY) w05 SAI 548 o il )b
S w08 polae a b plonil ol Seen 5 55 Lo g
Sgileg, o i,l Hleyd 4o dweliu 8IS 5l oolaw |
Olime il e ge S e ;o Jlw b S
Gol> p 3l oolwl bavo 3 ol les o s ;0 TNF-a
Sg05 la ol ouls slow! Slead! ol )il Anti-TNF-a
30 duolan 35l 5l oolain | 1o b addllas yo (YY)
oyl GRl8 4 yzmie (5051 0550 slobse
5 giagR opl b ganen 205 gl (93 50 IL-6P
a0 plxl L) Ke g bblyls Lo _gi a5 glaailae
@25 990 b ge 50 delian 35S el S
o g (Bl (598 anlllas j3 0 Sesp o
LolS § TNF-a 5 IL-6B ool clo oS sl
oS 5 7,8 o lac loolanl Lo oass 9,8
eyl o> ol 5 S lsie 4y (Sparasis crispa)
G55 ! sl gules daplanst (25T 5 ke
(YF) oo las ) gyl pme rals
Sl pol dalllas b gucos Ko oud ol olalllas
CdYs oy calizee bl aelin 35S o2
O Bran il (S Glaie a4l aden LS )ls
» Fse sl QST T el sl 29l QLS
S a1y S 5 s e 5515, s,
e e IS 55 505 lomnd SLS 5 bl oo
Loaden 5 daadggdls dLaasesy)ls alex |l
3o s daa gl s 28 Ly lasS
Oy oy ol 5 opl il olulis bl jaeg S

ST T Sy st 4 calizes gl CBlaal gl
(Y0) 0,5 colai—ul Koo 0)lge g 035 Sgupe HIV

Jolb e a—ioon 5 (Jof obor b Ol 5

(J9,8 505 <ol yg o ey 00595 ¢ pins $395°)

OblSan 5yl o ]

30 )5 o0 g b g lo (pl dlax 5l ogd oo colail
Ol el 8glSa aS oy ol pols addlas .(VA)
09031 290 sl e plomiol jre Sl o o0
O Sl andllas (pl ool Joo > ol .auS e ol
2Bl ddean IS o lac SlowST 5T aig, a5 g
Lo g oS gladlas ool daadlas b guen 0255
Sz o5 Sedw b Jise 65y 2 oL 5 oS
oAb odidd (S s> s S A M S
S oloie 4 duelaw 35l a5 al eolo oyl cisg
GMIB s Sledl 9 p c 9o (Se—nS e ()l
9095 0am0 59,55 9iS 1 pulai el (slaeS gl
IL-6B 4 IL-1B slo oS¢l sl 5 (TNF-) LaJT ¢4
Anti-IL- 3 Anti-TNF-0 Ol 5 5l oolaiwl .0gd oo
LW (5)9055 o 59,55 ;951 plo—udly o
L g 02 20,5 o o580 duslan 36l 51 oolans |
ubl&m 9 Uﬁ) .L:_M.»y as 6‘ dax)lase )O dzJlao U)‘
AJMLQM.‘leiMa d)»a..c 45&..:0; uam..A-\.w PL?U‘
a e sl Gige 5o ol gy 2l Slo il ]
S50 s Shse olsS 8L g oy 0 TL-6B o 1B
(V) 00,5 oo aslllae
Syge ohlSes g o) b 5 &5 K00 S agh )
30 Aelan 36l jloolain Tas au0 8 (518 <8 )8
b (S gmlw Gl Comgy (65len @ M e
0950 elS (V)) Wo S e (c—ac il o olpdl
opl ol oo oS 0 ead oy oS T S
00iS S ST Jolge ualS” &g, 0 (5,550 S oole
Lol lslf oSl b 5l g 1o 50
e 1y )l simn (ialS dualandglSions o 5 )57 L ous
30 Cidlys los ainan IS o )lac 3l oolai_wl 5,8
b als laxdllas cpl o glass ooy
S gl asdllas ;5 wled 65 ol (elslS lo—dly
Al ool Hlad Cé pd O e oK g 92 dewg @
sl cdglio g Il Jdo 4 aela 86l a5
5ok 5o sl ygind 5 (yudg ST aiile (6,03 ST

1

http:/rjms.iums.ac.ir VPY Ctgosyl Y oyl O oy9 5il) pSasjs ogle alan



https://rjms.iums.ac.ir/article-1-7431-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-07-09 ]

Joolbud Lo yloyd ylgseiwl sae bl Ao 0LS Al s g Slaws! sl 3l
5 o P GIEEE 320 2 )RR ik & 8 I (G P

Sonte ez e o adan oS )0 S92 g0 Sl plauS]
oalS cely g ol AL 0 Ny o 2leadl Sl
S e b g b as wols las caagh 0 o)
(obopw oyl )0 )l adien 5 o)lac jleolais|
abgye oS sl 5 Sl Jolse 90 w90
sl Lo s olF pl o)l —as by b
oasS alslae Jolge iVl G ge gaiie slaylasT]
Shans O3 Loy ylogS a5 ol eols )l il 4o
ool jsnnl 5l 6 rSol g laJolw 0S5 )0 (gunde
“,:L»._.wj)) ULE)_MJ QLA)O 3o L&)u))Lo}S ...\J)‘D
w85 8 4 ol g solS o Joke Slogien )5
)OWMU’ Cﬁ).aﬁd]ﬁés){s.&‘od‘_.b
Ayl glygsly joead sl Ll Blee 5l Culew
5 6pSele ol i se gl pilegS ooplplis
il dali b gl ale by ol oleon
B polie slyls lgs adian oLS(YY) wijlo s Lo
S92y Jloix (nl aBbios ()legS LS S g
B o)l—ac ;0 05290 syl S OS5 a5 o)l
b (Saims coml I35 asl anuilys lo aduen
ol e aibes S 6,8 sl welan 8w B ran
| aS ol oayd g 4 dslllas
o9 Judo 4 Jles a_ien ol5 IS Jsililg unn
Slael ol bl oo g SlausST sl alus s
I PSPPI F - RN VON E-HOWE 1Y L U LA I
@ @l e S5l S50 978 & gl ae
Sldlle gl Ral, Wiy oo andllas opl 40 odel Cus o
wle ol ol pas ool 6,500 LeSS 5 s
Slag)ls (& p Bl 5SS g pleys )0 )l amiven
3l oolai —wl 4 jgumme a5 @‘)Lw.: 5o G:Ua)_w S

o)l as )‘ o\)lé"

led SIS iind Sloyo cond sloglo
axdlas cpl j0 05290 Gl Cudgume S B yb
Se2g pae o Jbo Dhlizel og S5 pae wiibe
sl yebly (i Sl e e 5 p3Y Sl

yv

VFoY Cliguayl o oylad ¥ 69 E]ljuE.ﬁ'.lHPB.l:nl:l.n

e ai e oS a5 (VF) o T 0leS 5 ple
ST (ST ol 5 g0l polie sl
RS- N ULM.: aS o (b Jﬁ.\.ﬁ 4.51) 9 L‘bdujys)b)
og)LC MLGAOLS Q"‘ ﬁ@‘MS‘ ‘SQT wol}
A el Do g A doen Sl 5 pl
L JPS CET WA DN POV PR S SR -\ PR
Sl aden oLS 5 o lac a5 yols plad caeghy o
ST O g 0l31T S0l SaisS Gg,l> il il ol
LS? 3% YN) ML’ ) ‘53“).7:.4 u“"ﬁ"" G‘b Odae 5o
2 SlawnST T aluS 5 a gl andllas yo o) S 4
LSl Cilon a0 408 oSl aivan S o,lac
Syl S le (Sedew 5l (BU s g slegdgil S
Olyee asdllae pl 50 (YA) Wogad o Ll cau il o
» (Reactive Oxygen Speices) olo—uwdb xaw
g 391 Sl nslSe b ey 550 sl e
SdlS o Gl dii o S ojla e jloslain | oS
g Bl 050,85 b ige a5 10 0aisS aenST ele oyl
Sl dden J5 ojlae SlacwsT ol cldled o) Sen
shosl e —wss gy, 2 &S Glardlas o,
ledl fizman T Lassls ylas o ploul 1S 5568 g0
S5 ob—as 50 U5l Gelagn S92y 45 Wged
3T Gl JBGol, sloul 5l 6 S ol cgo L i sod
(Y0) 00 )5 oo il olKiwsd ;0 00l
aS ad ools lis sl adllas o ol ogdle
s MDA oledl mhaws (]38l o go doland gl
Sl aiven S o )lac 05 )5 00,5 0 GSH ol
Ao ol o )las  Soaus cdadlrs ol jlay )], Sen
@lr—e sl Jige slo—wdly 5 a5 2L o s
axdllas ;o .050,5 o )Ll iy e boad Lo o
M—‘ [Pl u...:)l; O as ..\.n))f PRV-Y RS L)L’T
ol 9gzg 45 Wvges )55 izen LT 00,8

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7431-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-07-09 ]

Oxidant-Antioxidant Balance, and Protective Roles of
Lycopene and Ellagic Acid. Basic Clin Pharm
Toxicol. 2010.

4. Zhang Q, Wu C, Duan L, Yang J. Protective
effects of total saponins from stem and leaf of Panax
ginseng against cyclophosphamide-induced
genotoxicity and apoptosis in mouse bone marrow
cells and peripheral lymphocyte cells. Food Chem
Toxicol. 2008;46(1):293-302.

5.QiQ, Dong Z, SunY, LiS, Zhao Z. Protective
Effect of Bergenin against Cyclophosphamide-
Induced Immunosuppression by Immunomodulatory
Effect and Antioxidation in Balb/c Mice.
Molecules. 2018;23:2-14.

6. Algahtani S, Mahmoud AM.  Gamma-
glutamylcysteine  ethyl ester protects against
cyclophosphamide-induced  liver  injury  and
hematologic alterations via upregulation of PPARy
and attenuation of oxidative stress, inflammation, and
apoptosis .Oxid Med Cell Longev. 2016.

7. Liu M, Tan H, Zhang X, Liu Z, Cheng
Y, Dongliang Wang D. et al. Hematopoietic effects
and mechanisms of Fufang e‘jiao Jiang on
radiotherapy and chemotherapy-induced
myelosuppressed ~ mice. J  Ethnopharmacol.
2014;152:575-584.

8. Raj S, Gothandam K. Immunomodulatory
activity of methanolic extract of Amorphophallus
commutatus var. wayanadensis under normal and
cyclophosphamide  induced immunosuppressive
conditions in mice models. Food Chem
Toxicol. 2015;81:151-159.

9. Khazaei F, Ghanbari E, Khazaei M. Protective
Effect of Royal Jelly against Cyclophosphamide-
Induced Thrombocytopenia and Spleen and Bone
Marrow Damages in Rats. Cell J. 2020;22(3):302-309.

10. Mirfard M, Johari H, Mokhtari M, Hematkhah
V, Jamali H, Allahverdi G. The Effect of Hydro-
Alcoholic Garlic Extract on Testis Weight and
Spermatogenesis in Mature Male. Rats under
Chemotherapy with Cyclophosphamide. J Fasa Univ
Med Sci. 2011;1(3):123-130.

11. Premkumar K, Thirunavukkarasu C, Abraham
S, Santhiya S, Ramesh A. Protective effect of saffron
(Crocus sativus L.) aqueous extract against genetic
damage induced by anti-tumor agents in mice. Hum
Exp Toxicol. 2006 Feb;25(2):79-84.

12. Duggina P, Kalla M, Varikasuvu R, Bukke S, et
al. Protective effect of centella triterpene saponins
against cyclophosphamide-induced immune and
hepatic system dysfunction in rats:its possible
mechanisms of action. J Physiol Biochem.
2015;71(3):435-54.

13. Taherkhani B, Mirazi N. Study of vitis vinifera
L. seed's hydroethanolic extract on blood parameters

http://rjms.iums.ac.ir

OblSan 5yl o ]

9,500 edl gl Sl el 8L 5 Ses
5)_»AL> daxllas o @Lo) 6L® wdsd&bow
s o] o Byl b | deal 45 W58 wilge Loles

20,5 ool )8 canlel oo codlad Ll

055 il ko 31 o sla <l 3 SalinnglSs
o > as> 5l oy Ol lesuul e sl
sk oledl Jeloe ioldl o o SIS1 ) 0,108
O a>¢ b 005 o IL-68, NO, MDA ( TNF-a
o 5igM8 wiile Hlgs adead ol )0 09250 LS 5
95 2 Jelse onl &5 (e DIl g Lo lasnsT T
9 e 2slse 5l ail 0B e acian S5 o)las
JEVSS RTC U PR VO VIR 1N L GURRPE S VEL SRV

led 65 sl SlgSel

S g 9 S

N3 [ P31 L g DY R P PR [P VI SO Py

slxil & IR.BBASU.REC.1398,024 51 a5 | 4

LSAUDJS 05}).:4\.]&0 Q"‘ ulf..\.._m.’y | odu—uw

L"‘—"“ Q_A'cﬁ’ °L§L~“—’ “5 (rw-“ 5)-’ Il ,..m wgl&o )‘ J.u‘.)
Ohgo ehdyh 6,5 B o as Jb slaSes culs

References

1. Patra K, Bose S, Sarkar S, Rakshit J, Jana S. et
al.  Amelioration of cyclophosphamide induced
myelosuppression and oxidative stress by cinnamic
acid. Chem Biologicallnteract. 2-12;195(3):231-239.

2. Bhatia K, Kaur M, Atif F, Ali M, Rehman H.
Aqueous extract of Trigonella foenum-graecum L.
ameliorates additive urotoxicity of buthionine
sulfoximine and cyclophosphamide in mice. Food
Chem Toxicol. 2006;44(10):1744-1750.

3. Ceribasi A, Tirk G, Soénmez M, Sakin F,
Atessahin A.Toxic Effect of Cyclophosphamide on
Sperm Morphology, Testicular Histology and Blood

YA

VY Cigan) Y olad O oy 15jl) ySuibjs mgle alan


https://rjms.iums.ac.ir/article-1-7431-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-07-09 ]

in male rats induced with cyclophosphamide. Razi J
Med Sci. 2019;26(7):24-32.

14. Afkhami-Ardakani M, Asadi-Samani M,
Salehian-Dehkordi M, Latifi E. Systematic review of
the role of medicinal plants and derived components
on reduction of cyclophosphamide-induced toxicity in
male genital system. J Shahrekord Univ Med Sci.
2016;17(6):136-148.

15. Shokrzadeh M, Mohammadpour A, Modanloo
M, Kargar darabi N, Khajavi F. Effects of Flaxseed
(Linum Usitatissimum L.) against Genotoxicity
Induced by Cyclophosphamide on Human Blood
Lymphocyte . SJIMU. 2019;27(2):102-110.

16. Delgarm N, Morovati-sharifabad M, Salehi E,
Afkhami-ardakani M, heydarnejad M. Simultaneous
evaluation of cyclophosphamide and aqueous extract
of palm pollen in vitro fertilization on sperm quality
and subsequent embryo development in mice. Iran Vet
J. DOI: 10.22055/1VJ.2021.238283.2282

17. Tanideh N, Jamshidzadeh A, Sepehrimanesh M,
Hosseinzadeh M, et al. Healing acceleration of acetic
acid-induced colitis by marigold (Calendula
officinalis) in male rats. Saudi J Gastroenterol.
2016;22(1):50-56.

18. Jiménez E, Garcia A, Paco L, Algarra I, et al. A
new extract of the plant Calendula officinalis produces
a dual in vitro effect: cytotoxic anti-tumor activity and
lymphocyte activation. BMC Cancer. 2006;6:119.

19. Gomes N, Santos C, Souza V,Cunha Q, Ribeiro
A. Participation of TNF-alpha and IL-1 in the
pathogenesis of cyclophosphamide-induced
hemorrhagic  cystitis. Brazil J Med Biol
Res.1995;28(10):1103-1108.

20. Xun Q, Thompson S, Jennings D, Brown A,
Widmer B. Effect of total body irradiation, busulfan-
cyclophosphamide, or cyclophosphamide
conditioning on inflammatory cytokine release and
development of acute and chronic graft-versus-host
disease in H-2- incompatible transplanted SCID
mice. Blood. 1994;83(8):2360-2367.

21. Ribi C, Sztajzel R, Delavelle J, Chizzolini C.
Efficacy of TNF o blockade in cyclophosphamide
resistant neuro-Behget disease. J Neurol Neurosurg
Psychiatry. 2005;76(12).

22. Raju N, Sakthivel K, Kannan N, Prabhu
V, Guruvayoorappan C. Cuscuta
chinensis Ameliorates =~ Immunosuppression  and
Urotoxic Effect of Cyclophosphamide by Regulating
Cytokines - GM-CSF and TNF-Alpha. Appl Biochem
Biotechnol. 2015;176:742-757.

23.Trefler J, Matyska-Piekarska E, Lacki K.
Cyclophosphamide in the therapy of rheumatoid
arthritis and its complications]. Search life-sciences
literature. 2007;22(132):566-570.

24, Harada T, Kawaminami H, Miura N, Adachi Y,
Nakajima M, Yadomae T, Ohno N.Mechanism of
Enhanced Hematopoietic Response by Soluble B-
Glucan SCG in Cyclophosphamide-Treated Mice.

A}

OblSan 5yl o ]

Microbiol Immunol. 2006;50(9):687-700.

25. Neboh E, Ufelle A. Myeloprotective activity of
crude methanolic leaf extract of Cassia occidentalis in
cyclophosphamide-induced bone marrow suppression
in Wistar rats. Adv Biomed Res. 2015 Jan 6.

26. Fonseca M, Catini D, Vicentini T, Nomizo A, et
al. Protective effect of Calendula officinalis extract
against UVB-induced oxidative stress in skin:
Evaluation of reduced glutathione levels and matrix
metalloproteinase  secretion. J Ethnopharmacol.
2010;127(3):596-601.

27. Leopoldini M, Russo N, Toscano M. The
molecular basis of working mechanism of natural
polyphenolic antioxidants. Food Chem.
2011;125:288-306.

28. Bernatoniene J, Masteikova R, Davalgiene J,
Peciura R. et al.Topical application of Calendula
officinalis (L.): Formulation and evaluation of
hydrophilic cream with antioxidant activity. J med
Plants Res. 2011;5(6): 868-877.

29. Preethi K. Chandran, Ramadasan Kuttan. Effect
of Calendula officinalis Flower Extract on Acute
Phase Proteins, Antioxidant Defense Mechanism and
Granuloma Formation During Thermal Burns. J Clin
Biochem Nutr. 2008;43(2):58-64.

30. Braga C, Sasso M, Culici M, Spallino A, Falchi
M, Bertelli A, Morelli R, Lo Scalzo R.
Antioxidant Activity of Calendula officinalis Extract:
Inhibitory Effects Chemiluminescence of Human
Neutrophil Bursts and Electron Paramagnetic
Resonance Spectroscopy. Pharmacology.
2009;83:348-355.

31. Verma P, Raina R, Sultana M, Singh M, Kumar
P.Total antioxidant and oxidant status of plasma and
renal tissue of cisplatin-induced nephrotoxic rats:
protection by  floral extracts of Calendula
officinalis Linn. Renal Fail. 2016;36(1):142-150.

32. Jan N, Majeed U, Andrabi K, John R. Cold
stress modulates osmolytes and antioxidant system
in Calendula officinalis. Acta Physiol Plantarum.
2018;40(73).

33. Majnooni MB, Fakhri S, Smeriglio
A, Domenico D, Croley CR, et al. Antiangiogenic
Effects of Coumarins against Cancer: From Chemistry
to Medicine. Molecules. 2019;24(23):4278.


https://rjms.iums.ac.ir/article-1-7431-fa.html
http://www.tcpdf.org

