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Effects of Ficus capensis leaves aqueous
extracts(lactogenicmedicinalplants)onNMRImic
emilksecretion

ABSTRACT

Introduction

Ficus capensis is a plant used in traditional medicine to stimulate lactation in women
andanimals in Africa. However, the effects of their extracts on the mammary gland are
poorlydocumented. The objective of the study was to evaluate the effects of Ficus capensis
leavesaqueousextracts onNMRImice milk secretion.

Methodology
ThiswasanexperimentalanimalstudyusingvirginfemaleNMRImiceagedeighttotenweeks.The

miceweregroupedintoforgroupsofeightmiceeach.Eachgroupreceivedoneofthefollowingprodu
cts:distilledwater,Galactogil™,sulpiride,aqueousextracts(AE)ofcapensisleaves.Datawerean

Ficus alysedandprocessedusingMicrosoftExcel2016and
StataMP16with P<.05asthesignificancethreshold.
Results

Arborescenceofthegalactophorousductswasmoredevelopedinthesulpiridelot. Galactogil™ ,a
nd F.

capensisleavesextractstreatedgroupsshowedalmostequivalentarb
orescence with a higher tendency than the distilled water. With histological haematin-
eosin staining, the ratio of galactophorous ducts containing secretions to total ducts
washigher in the groups of Ficus capensis AE treated group than distilled water (P =
.0001).Galactogil™, sulpiride and the group of Ficus capensis extracts each had higher
levels ofbeta-casein in mammary tissue and average prolactinemia than distilled water (P
< .01).Mammary tissue stained by immunohistochemistry with anti-prolactin receptor
antibodiesshowed more intensely labelled mammary glands in the sulpiride and Ficus
capensisextractsgroups.Therewasnostatisticallysignificantdifferencebetweenaverageproge
steronemia amongthedifferentgroups.
Conclusion
F.capensis
leavesAEadministeredtovirginfemaleNMRImiceshowedlactogenicandmammogenic effects.

Keywords:mammarygland,histology,Ficuscapensis,milksecretion,mouse

INTRODUCTION

For the first six months after birth, the World Health Organization (WHO) and the
UnitedNations Children's Fund (UNICEF) recommend that mothers exclusively breastfeed
theirbabies [1]. In Africa, 80% of children are breastfed. However, in Burkina Faso, only 40%
to50% of children are exclusively breastfed, despite the recommended practice of
exclusivebreastfeeding[2].ConventionalmedicineusessulpirideandGalactogil ™tostimulatelact
ation. However, sulpiride has side effects for both mothers and breast-fed babies [3].
InBurkinaFaso,dairyproductsandconventionalmedicinesarenotreadilyavailabletoeveryone



duetotheirlimitedavailabilityandhighcost.Forthisreason,someAfricanpeopleturntotraditionalme
dicine,usingplantextractstoboostlactation.Manyethnopharmacologicalstudieshavereportedthat
extractsfromvariousplantsareusedthroughoutAfricaaslactogens[4—

11]. Amongtheplantsusedtostimulatelactation,Ficuscapensisislisted[12—
14].FicuscapensisThunb.isamemberoftheMoraceaefamilyandisknownas«womseééga»intheMoorél
anguage(BurkinaFaso).Thisstudywasinitiatedtocontributetothepromotionofbreastfeedingand,a
tthesametime,tothepromotionoftraditionalmedicine. TheWorldHealthOrganization(WHO)recom
mendstheinclusionoftraditionalmedicineinthehealthpoliciesofitsMemberStates[15]. Theaimofthi
sstudywastoevaluatetheeffectsofcapensis extracts onmilk secretioninmice. Ficus

MATERIALANDMETHODS
FicuscapensisleaveswerecollectedatSapouy,102kmsouthofOuagadougou(BurkinaFaso)andwe
reidentifiedassuchinthenationalherbariumundernumber8763.Aqueouswas carried out after
extraction maceration. The amount of total flavonoids in the extracts
wasdeterminedbytheDowdmethodadaptedbyArvouet-Grandandal[16].Totalpolyphenols
wereestimatedbythemethodofSingleton andal [17].Thereferenceproductsweresulpiride,
Galactogil™anddistilledwater. Thestudyoftheeffectsoftheextractsonthemammaryglandwascarr
iedoutonpubescentandvirginNMRI(NavalMedicalResearchinstitute)mice,agedeight to ten
weeks and weighed 27g to 35g. The NMRI mice were obtained from Joseph KI-ZERBO
University's animal house at Ouagadougoul. The university's animal
experimentationethicscommitteeapprovedtheexperimentalprotocolundernumberCE-
UJKZ/2023-11.Eachproduct was administered to a group of eight mice for eight days,
following Table I
GavagewasinitiatedafterapplyingtheW hiteneffecttosynchronizethemice'sestrouscycles[18,19]

Tablel:dosagesofgavagedproducts

Products Dosages

Distilledwater 0,3mlat8AM,1PMand6PM
Galactogil™ 50mg/ Kgbodyweight(BW)at 8AM,1PM and 6PM
Sulpiride 2mg/kg BWat8AM and 6PM
AEofFicuscapensisleaves 500mg/kgBW at8AM,1PMand6PM

At the end of the treatment, the mice were euthanised under general anaesthesia
usingketamine/lidocainefortissueandorganremoval.Micewereeuthanisedonehourafterthelastg
avage.Oneabdominalmammaryglandwasusedforthe“*wholemount”technique[20-22].

The second mammary gland was fixed in 10% formalin for standard histological
examinationandimmunohistochemistry.Immunohistochemistryfocusedonprolactinreceptorsin
mammary tissue using a Biorbyt antibody anti-PRLR kit orb 389311 Iot-RB1054. The
twothoracic mammary glands were used for ELISA determination of beta-casein levels in
breasttissue using a Biorbyt orb565466-lot FT6316 Mouse CSN2 ELISA kit. Prolactinemia
levelsweredeterminedusingamouseprolactinELISAkitBiorbytorb409008-
lotT6793.ProgesteronemiawasdeterminedusingamouseprogesteroneELISAkitBiorbytorb1669
464-lotl2524.

Statisticalanalysis

Data were processed using Microsoft Word, Microsoft Excel and Stata 16 MP.
Comparisonsofmeansweremade using Student'st-test. Thesignificancelevelwassetat P<.05.



RESULTS
Phytochemicalstudies

Thephytochemicalcompoundsfoundintheextractswereflavonoids,tanins,polyphenolsandquino
nes.Thetotalflavonoidcontentwas1.16+0.05mgquercetinequivalent(QE)/gextract. Thetotalpoly
phenolcontentwas0.51+0.05mgascorbicacidequivalent/gextract. The
antioxidantpoweroftheaqueousextractsof Ficus capensisleaveswasclosetothatof
guercetin. The50%inhibitionconcentrationof o-diphenyl  -B-picrylhydrazyl(DPPH)was
6.17+0.05ug/mliforquercetinand10.32+0.21ug/mliforaqueousextractsofleaves. Ficus capensis

Evaluationoftheeffectsofplantextractsonthemammarygland

The average relative weight of the abdominal mammary gland (g/100 g PC) was
0.78+0.11,0.86+0.13, 0.9+0.3 and 0.83+0.05 for the distilled water, Galactogil™, sulpiride
and Ficuscapensis EA groups, respectively. There were no statistically significant differences
betweenthegroups (P> .27).

Ductaltreearborescence

Figure 1 illustrates the most common types of ductal tree in each group. Mice from the
sulpiridegroup showed the most developed arborescence with more appendages and
branches. TheGalactogil™ and aqueous extracts of capensis leaves groups showed almost
equivalentarborescencewithahigherteRideiscy thanthedistilled water group.
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Figure 1:galactophorusductaltreearborescenceofmiceinthefourgroups

Ratioofductswithsecretionscomparedtototalducts

Figure2showstheaverageratioofductswithsecretionsinrelationtothetotalnumberofductsperlot. T
hefourhighestratio,indescendingorder,werethoseofthesulpiride,capensis Ficus
fruitandleafEHEandGalactogil ™groups.
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Figure 2:averageratio ofductswithsecretiontototalductspergroup

Immunohistochemical marking of breast tissue with anti-prolactin receptor
antibody(antiPRLR)

Figure 3 shows immunohistochemical marking of breast tissue with anti-prolactin
receptorantibody. The figures reported here are those of the most labelled mammary glands
in thedifferent groups. The groups in which the glands were most intensely labelled were
those ofsulpiride andaqueous extracts ofFicuscapensisleaves.
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Figure3:immunohistochemicalmarkingofbreasttissuewithanti-prolactinreceptorantibody
Betacasein concentrationinbreasttissue

Theaverageconcentrationofbeta-
caseininbreasttissueisshowninFigure4.Thedistilledwatergroup hadalowerconcentration
thantheotherthreegroups(P<.02).
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Figure 4:averageconcentrationofbeta-caseininmammarytissueofdifferentgroupsofmice



Prolactinemia

Figure 5 shows the average prolactinemia for each group. The groups of mice fed with
thedifferentextractsandthepositivecontrolgroupshadhigheraverageprolactinemialevelsthanthe
negativecontrolgroup.
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Figure5: averageprolactinemiaindifferentgroupsofmice
Progesteronemia

Theaverageprogesteronemiawas334.028+96,89pg/ml,277.69+99,69pg/ml,294.55+131,09pg/
mland304.04+81,1pg/mliforthedistilledwater,galactogil ™, sulpirideandFicus  capensis EA
groups, respectively. There were no statistically significant differencesbetween groups (P>
.2inallcases).

Discussion
Arborisationofthegalactophorousducts

When examining the arborisation of the galactophorous ducts, the mice in the sulpiride
grouphadthemostdevelopedarborisationwithmoreappendagesandramifications. Theseappend
ages were alveoli, alveolar buds and/or terminal buds. Sulpiride is known to bemammogenic,
possibly due to prolactin [23—25]. Sulpiride was also given to our mice at alactogenic dose.
This may  favour this mammogenic effect more than the Ficus
capensisextracts.lthasbeenreportedthatinthepost-
pubertalperiod,theentirefatpadisoccupiedbygalactophorous ducts, even tertiary ones, with
only a few terminal end buds [26,27]. Most
ofthemicegavagedwithdistilledwatershowedfewerappendagesonwholemountimages.
Aqueousextractsof Ficus capensishadmoremammogeniceffectsthandistilledwater,and
therefore more than the hormones of the simple oestrous cycle in mice. Considering
thehormone levels measured in this study, the progesteronemia of the different groups of
micedid not show any statistically significant differences. This could be due to the
synchronisationofestrouscyclesbytheW hiteneffect. Theeffectsobservedonthemammaryglands
ofthe

groupsofexicus capensisaqueousextractsmightbeattributedtothiseffect. Theaqueous

actsofF icus capensismightalsomediateprolactinfortheirmammogeniceffects,asthe
miceintheirgroupshavehigherprolactinemialevelsthanthoseinthedistilledwatergroup.(Fig.5).



Mammarysecretion

Some of the ducts observed on the histological sections contained eosinophilic material,
oneof the characteristics of a secretory product. These secretion products were found in
varyingproportionsin all histological sections. It isaccepted that secretionsare present in
thegalactophorous at all stages of the oestrous cycle [28—-30]. This basal secretion is due
tohormonal stimulation of the cycle, but remains low. The ratio of ducts containing secretion
tothe total ducts gives a better indication of the intensity of secretion in the gland
histologically.In this study, the positive control mice showed higher proportions than the
neutral control,confirming the lactogenic properties of sulpiride and Galactogil™. In this
sense, our agueousextracts, which also showed higher proportions than the distilled water
group, would then showhistological evidence of prosecretory effects. The histological
assessment of secretion wascombined in our study with assays of beta-casein in breast
tissue. These assays make itpossible to verify and confirm the histological results in the
context of whether or not there isan increase in milk secretion [12]. Both the extract and
positive control groups showed morebeta-
caseininmammarytissuethanthedistilledwatergroup.Combiningtheobservationsonhistological

sections and the results of the biochemical assays, the extracts increased
thesecretionofmilkproteinsinmousemammarytissue.Atdosesof500mg/kgbodyweight,thisincre

aseinmilksecretionwassignificant(Fig.4).Concentrationsmightbeconsideredlowandthis  might
be related to the fact that stimuli to significantly increase the amount of milkproduced would
require a physiological state  similar to that of lactation and/or
pregnancy[26,31].Also,thedosesusedforpositivecontrolswerethoseusedinhumans,wheresulpir
ideandGalactogil™pharmacologicalparametersmaydifferfromthoseobservedinmice.Humansd
ifferfromanimalsintheexpressionandactivityofdrugmetabolizingenzymes[32-34]. It is also
accepted that milky secretions present in the galactophorous ducts may
bephagocytosedorreabsorbedintoepithelialand/orconnectivetissue[31,35,36].Inthepresentstu

dy, the increase in secretion was associated with an overexpression of prolactin receptorsin
certain groups of mice analyzed immunohistochemically in the mammary glands. Thesewere
essentially groups of aqueous extracts of Ficus capensis and sulpiride (Fig. 3). Theincrease
in milk secretion was also associated with increased prolactin concentrations in
thebloodsamples.Theincreaseintissueconcentrationsofmammaryglandbeta-caseinssuggests

that the extracts tested are not only lactogenic but may also modulate the quality ofmilk
secretion. Milk protein concentration is an important parameter in neonatal nutrition.
Inthisstudy,thegroupofmicegavagedwithaqueousextractsofFicuscapensisleavesshowedaninc
reaseinthedensityofthegalactophorousductnetworkandanincreaseinthesecretionof beta-
caseins. These effects could be due to direct effects of the extracts on the mammarygland
and/or via pituitary and ovarian hormones. The fact that aqueous extracts of
Ficuscapensisleavesandfruitoverexpressedprolactinreceptorsleadsustoatleastconcludethatth
esaidextractspassviaprolactintoensuretheirlactogeniceffects [24,37—
39].However,theFicuscapensisextractsusedcontainedbioactivecompoundssuchaspolyphenol
s,flavonoidsand tanins. These compounds are thought to act on the secretory function of the
mammarygland, either by increasing prolactinemia, blood levels of ovarian hormones, or by
increasingblood flow in the mammary gland [40]. Some flavonoids are thought to increase
prolactinsecretion and possess anti-inflammatory and antioxidatives properties, which are
also knownto improve lactation [41-43]. Some tannins have lactogenic properties [44-48].
Lactogenicproperties are also attributed to certain polyphenols [46,49-51]. Prolactin
synthesis has beenreported tobeincreased bysomepolyphenols[42].

CONCLUSION

This study was conducted with the aim to contribute to the promotion of breastfeeding
bytesting the lactogenic properties of Ficus capensis extracts. By measuring beta-caseins
inmammary tissue, groups of mice treated with these extracts showed higher levels than
thosetreated with distilled water. The increase in protein secretion is evidence that the
extracts
areabletoimprovethenutritionalqualityofthemilkproduced,althoughthisdoesnotruleoutthepossib
ility of phytochemicals passing into the milk. The phytochemicals found in the
extractsmightexplainthelactogenic andmammogenics effects.
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