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The effect of Cannabis sativa extract on damages induced by
electromagnetic fields on ovarian follicle maturation and hormonal
surface changes in mice
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Abstract. Electromagnetic waves (EMF) are a mixture of electrical and magnetic waves. The energy transmitted by these radiations
is absorbed by living tissues. Electromagnetic fields seem to cause infertility in women. Cannabis is annual herbaceous plant grows in
tropical areas. This study was conducted to investigate the protective effects of hydroalcoholic extract of Cannabis sativa in various
doses of 50, 100 and 150 mg / kg on the damages induced by electromagnetic fields of 50 Hz and 50 Gauss, on the puberty of ovarian
follicles and levels of FSH, LH, estradiol and progesterone hormones in NMRI immature mice. In this study, 48 NMRI immature
female mice with an approximate age of 16 days and approximate weight of 18 grams were divided into 8 (experimental, sham, positive
control and negative control) groups. After the treatment, the ovaries were extracted and weighed, and sections with H& E staining,
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the number of primordial, primary, secondary, and atretic follicles were counted, and the level of hormones have been done. The results
showed that the concentration of 50 mg / kg of cannabis extract after the exposure to electromagnetic field of 50 Gauss could increase
the number of follicles and reduce the number of atresia follicles (p < 0.01). The group treated with the concentration of 50 mg / kg
of cannabis extract after the exposure to electromagnetic field of 50 Gauss showed increased levels of FSH, LH and estradiol hormones
(p <0.01) and areduced level of progesterone (p <0.01). Therefore, the concentration of 50 mg / kg of cannabis extract have a protective
role in preventing infertility due to ovarian tissue damages induced by electromagnetic fields.
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el |y vege 5l G Wi g iz La g Gl sl ggee
b Kl oluls &y s oplply (Ahmadi et al., 2016) sq.
ol oy 5 6Ky Tz (reb Jse 3l ooliid (yszren
Slidos Jlie Glgie 4 09 go ST cunblineg iSU o o lall
slaglase ply o oyl sble> ia (Mansouri et al., 2019)
)‘ u‘).)l.oy gg)b OL:S/ o ‘Méso uLm.: ‘) GMJOLngs.”
(Baharara etal., 2019) cosl & sy Jad LS 5

i 5 dls & alS Cannabis sativa e ol b alaals
09T oS (nl 5l g dag) 00 9,395 s9bo 4 (6 e S Blolie y3 g
00ual ASgalls dsn a5 sdel s gleonds oole AD 3l s
o ol (THC) i lblS s sl 5 4 s by T 5 Lol g g oo
T it St e & 5in 9 59352 oS 4 JLasll
oS Gilize gl ide o THC Jude sl LunllS oo Sils,
g3 p iYL 0 olE kS sladsli pu 0 4S5 ek ay sl Dglate
J.:Lv‘f umb[f oL;.f LgLDA.:L) 9 a8l dL.?u &LDS).\ sLQS)J )é
(Tehranipour et al., 2012)

G pan Ske 5 e 4 lyads aloalis o lae Gilises LS 5 36
wbow Ol el slacs o loyd yo o) Sloys 5l g o)l i
5 S99 5 ohBed Sl ilen (ol (e (S5 g e
Goowi 15 3l ool Al 09,5 p) 90 el odd )58 Sl
odas yobo 4 CBI a5 515 5529 CB2 4 CB1 (slapl 4 adsrnlils’
0 0des ek 4y CB2 g diiad b 5 (cwiz 008 ¢ cras gl 5O
Ngdse b el e il e glacdl
Wlgi o (THC) ailaalis o 350 oole (Tehranipour et al., 2012)
5 (AKT) B jLuS” 5089 Ggeidly yhnd wiile Comaggl Eol e
Lopz-) oS Jué |, (BRK ¥3) Jsbos 15 JiSons & aiily 5
s cwss il wlg » THC (Cardona, et al., 2016
lodas i ool il Sl Lagi 5 35 el |, Caraassl (GVBD)
S (A oy 531, S0 Aald] (cwolgesS —Comggl sla sk ]
(Campen et al.,, 2017) 5 1.5 o o 3 crb > 4

Ohedt (eo,8les g gyl ol axly Slaess JoSJg8
ool Soss Esl 5 0y el |y o3 Lame 45 o o by

ez )0 pol> (g9 slo JoSded 5 Cumez 352 b g S o

oo
5 S ol 5l (55 (EME) pblises 2SIl sl
3 s 5 dibise bz g e LIS 50 S st urboliia
L L sloaxil 5 65,0 Bodle lenS (sloanil odguma jo il
Vol 4 (65508 mssSale slagil b e Ve s
glyol s MHZ 55,0150 1+ 3, 15l b (GHZ) 5,255
055 Cogrse Cad (Ko (5351 (slop e 4 mrblinas 10
S5 S ol 0,0 Sledbl wgarg ol b wims 1,3 56 o |,
30 emadblioneg Sl slo il dlisg 45 00l oz (65 5l s SIS
Ol jlesle a8 103 i (65, s g D so e 0y (sladl
i gmosbliiog S i 5ae 39 co Jaksd Gl 0 a5
ryate D lime Olyie 4 el (loj Sy 3 0358 0 00
e sl g 0eds oo i x5 Specific Absorption Rate (SAR)
(seboliseg iUl zlgal 531 b2 Slme Do e 3STo (et ol
(Wdowiak etal.,2017) cuul jogase jyosl idw 1 gy sl
o027 y3hate & (surbliiag 2SI (gl os aisa 5 a8l T
il gl Sl 5 sl Caodlos (53, 3 EMF il il
e s 4 S &5 oS e S abis o b
Sl 5 el oads dblal <10 0p ol b (o) ebliies
h_)‘)—\‘ O PR 0L7:J‘ GLMJ‘ ol ol =\.L.M.»9 LY gs‘“"‘l"t"“"ﬁj"ﬂ‘
@ ok o A (K (prbling 2SIl laglane o y3e
398 el B L pndolinog mSU s e ls 20l 0,90 ¢ e s
WS o e Y zge Jsb b >lgel (ELE-EMF) (5 oslal
g WS (oo 5 5,2 P L O S8 0 (S SU g it
95 3 srbliiag S o il b aie; o lalllae it
6ob) Sladlas el o0 r:L?u‘ ‘J,MJLY)S 0dgde u.;l 300Xy Sg>ge
b 555 b 53 b laghive el S s
e bliiog S (gl g 4 sy o Sty 5 sl o0 Al L]
&g SIS EMF-ELF (sl 065 50 (5,90,lb cel adlss o
wlgs oo ELF-EMF il 0 )Js 0ole slocs,  Liad g i (59,
ESGIRTVV) ER KPS PRV SO E A PUISR KO L I OO
olR ol sladlyd 1o JLL o sl Jobo £lis)l g sms alSTT,
% 9900 518 53 Co |y gl JSemw 5 (J5Slg (0655 5w

268/Y7A


http://dx.doi.org/10.52547/nbr.7.3.267
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.3.9.5
https://nbr.khu.ac.ir/article-1-3291-en.html

[ Downloaded from nbr.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.24236330.1399.7.3.9.5 ]

[ DOI: 10.52547/nbr.7.3.267 ]

Nova Biologica Reperta 7(3): 267-277 (2020)

P he 8 Sl b g g 48T )13 Sl B Doy gl O
s e laals o e o TolS

WD 09 JEezms oil b b ige ol ool 1S e 5
03l 1,8 (Setedly alaione jo 085 o )18 e j3 a5 ola g
Ay Sy Gl sloog T latge sl Ll e il
225 (95 abnle Gy b agige (ilej] o 5w b w85
Sz o 59l gz 55 5 0 bl lag) T B 5l 5 g5 5 s
olSialesl & (gl 9 Ojssel LH FSH (slagigajsn (o)
O B rn 2590 9 975 e (g b (b At

o)l lalaeds (339 9 0d )l (o 5l e hee (aedd rizmen
el YF 5 s g aiads o0ls )13 Per 30 s Al S g (605
L) il ) Sl o duo Lol 45" s plol 8l sy Sl
392 el b ST g (b5 Lsgs) (gl i ( USI 5) oolid
@ 095 B Culbed 4y s il ()l sleaSsl | ey
H&E (59 5 (koS gilon (Bg) 4 g Sad 4 Jbpw & )90
3 o 0 (al 5y (Lol gy sond S5 Jpanmo)
(el Jold b JgSdgd glgl (toled g 0b a3 S S ablis
Kaboli) <85 all (558 55sySen 125 50 5551 5 225 eyl
(Kafshgiri et al., 2017

0so5 s ANOVA Lt (g Lol slayges] bawgs Jol> (o8 il
A oo (p <0.05) xlaws 45 (5l sixe b il

ShR Cen) SRy 50 BN (o el Lags (32825
IR.IAUMSHD.REC.1398.208 55! alits L g s (cos

o m.lojf Sgan

» slaaly oyjlac bk gedale owyp 5l Jolbs s
FSH sl yg0)98 g Ol yudi 3 Slooss sl J9Sdgd sl
097395 9 39yl LH
9 JAS G laass sladiSdgd slass ol i o5 sl
olai lias (gl gire LS (DMSO) ¥ allisle;l aalis
oy D dunlie J S TL oy sleog 5130 (p > 0.05)
Slgyaum ojlac b jled cod loeg )5 0 (lawss 8L ablio
b anslio ;o (V (229) pSokS 5 o5 e 00 clile b alials
45 5 adgleso slagSlod olasi )3 )l gme ¥l JyuS 09 5
Lg},‘fl sl JsSgs slaws SI (p < 0.01) ols e (J|j516x)
peSike Ve s Cll b g 0g,8 (0 < 0.01) 55 aiily tals
3l s asll ladsds o o sine (RS (Y o29) p)T5kS
ojlac pSolS oS o VO Chile L o 095 5 (p < 0.01)

OYA2) TEV-YYY ¥ o )los ¥ alo ¢ e pole o s sboaiily

s 5 0 (6351 s oSSl 3l oy Slaas 3355055058 o o
Ao ye 39 Comggl iy oo TSIl iy Al ye 4 (oS
9 el dalal oo 3l (6 o b g 9900 gt | jone (ighus
& a>g5 L (Khalaeghi et al., 2014) oS o 511, g0 g 0,
o 5 (i (y9iST Ayl &y azgi b g (SKojy po oS (ol By
Sl ool alals IS o lae Jlasl obli> ol
5 S35 la J5Sdsh sl 508 olS 3 ol S o
anlllas (pl Dy 50 5 Cootl alansl 428,55 5 j50 (6,5)00 3l (6,650

95 9 9l

HL ool o5 R Llojl SzsS ge s FA p2l (g 5
ol Sygo @ T VA 390> ()39 5059, 1 (o) (s LNMRI
sislsm Mot 350 Ml (510655 1 5 (sglne 03,5 A 3
a0 YY-Y0 slod jo dgine ofT olRiils (5,9l 29SS (00,8
5 plbyy Celw VY (559 e g a0y B Cugb;y g ol 5 il
B 65 IS s st glié g LTl Kb el 1Y

ol it dgeiie (wgo B olKiils 3l ailaalls ol S w0 lac 4 sl
= Yoo u] ‘n)f Yoo oo uL..M:—‘ aloals ol LgLle 9 Lejf
Rotary olKiws )é Lg).:fo)l..a.c Lg‘)" 9 A2 adlsl Jy[m e
o8 ilwaz 0 Ve gl 10 0o oolel o lac .28 5|3 Evaporator
(Farrokhyar et al., 2015) 8,5 1,8 b Sas glp

s ol 58 39290 THC oole oy s (sl ailsals o )lae
oo o ¥ S ojlac 5105 ¢/ .28 5 | 5 GCMass  w,
5 > (445103 .CARLO EBRA France s ,5) DMSO
30 99 THC a5 Lo a5 0 )90 00le s gy (B ,Sgileg S canls
D91 doyd AD dlge IS a4y s ilale g 0zl 4B VY (e
Nayebi et al., ) ool Lo ojlac digas o 1) oYL clale ol ol
2013

o35 S )5 5 o 455 b S5 (S 05,8 3 o ige
bliiog 2SI lage Wge g 390 1 (ABALGT als
ol8ily  pamlolitag yiSTl ylaee Wae s s 00ls 13 (hgals
Baharara et ) col oo ()b lakiee Lawgs dgine ool o3
05,5 N Jlows DMSOL Y _alfilos] sl 05,5 (al., 2006
glel e > el O 5, 205 55y 0 Sae @) (o
A8 3 gls B Bk g 5m O G5B L (publisieg 2SI
Voo e clale b wlaals o lae bl cou oYY 0 05,8
05,5 (sloisas 8,5 13 30,0 ke &y o S5S  0.5 e 10
sy 50 B0 By bl S e o 2] B (28

269/v74


http://dx.doi.org/10.52547/nbr.7.3.267
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.3.9.5
https://nbr.khu.ac.ir/article-1-3291-en.html

[ Downloaded from nbr.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.24236330.1399.7.3.9.5]

[ DOI: 10.52547/nbr.7.3.267 ]

Mehrbakhsh et al. The effect of Cannabis sativa extract on hormonal surface

ige ) (S50 )90 gl Dlpmsd p albialiojlas o Kes g i pe

Y 225 E 3D .C(DMSO) Y aliylesl als B oS 05,5 A NMRI ol alSiyles] o8 Sige olvasss cdl ST 55 928 —) JSb
Jssd S alonl JsSsd (P ussar JsSlsé Pr (H&E (5l

(Xf' -D ﬂs.aa &L@J))..v XY

5) wlaals ojlas (p,FskS 5 o) koo 10+ 51 -
CE pslas oleiS)p XFe AL B pglas olesS)5) 6551 Jo5dsd (A il

C00) slackle bl cou ¥

Fig. 1. Photo micrograph of ovarian tissue. A. control, B. DMSO, C, D & E. experimental 2, 3 & 4 treated with
concentrations (50, 100 and 150 mg / kg) of Cannabis extract (H & E)). Pr) Primordial follicle, P) Primary follicle, S)
Secondary follicle, A) Atresia follicle (images A,B zoom in x40, images C,E zoom in x100,image D zoom in x400).
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Fig. 3. Photo micrograph of ovarian tissue. A: sham 1 (field off), B. experimental 1 exposed to a field of 50 Gauss (H &
E staining)). Pr) Primordial follicle, P) Primary follicle, S) Secondary follicle, A) Atresia follicle (zoom in X40).
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Fig. 4. Comparison of the steroid hormone levels among sham1 and experimental 1 (field of 50 Gauss) (** p < 0.01).
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Fig. 5. Photo micrograph of ovarian tissue. A. sham 1 (field off), B. experimental 5 exposed to a field of 50 Gauss and
treated with concentrations 50 mg/ kg of Cannabis extract (H & E staining). Pr: Primordial follicle, P: Primary follicle,
S: Secondary follicle, A: Atresia follicle (zoom in x40).
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Fig. 6. Comparison of the steroid hormone levels among sham1 & experimental 5 (field of 50 Gauss treated with
concentration of 50 mg/kg of Cannabis extract (** p < 0.01) (* p <0.05).
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