


JOURNAL OF ETHNOPHARMACOLOGY

An interdisciplinary journal devoted to indigenous drugs

www.elsevier.com/locate/jethpharm

EDITOR-IN-CHIEF

AM. Viljoen, Department of Pharmaceutical Sciences, Tshwane University of Technology. 175 Nelson Mandela Avenue, Private Bag X680. 0001,
Pretoria, South Africa

E-mail: ethnopharmacology @elsevier.com

All manuscripts with the exception of reviews and book reviews should be submitted via electronic submission https://www.evise.com/evise/jrnl/JEP

ASSOCIATE EDITORS

P. Dias Fernandes, Federal University of Rio de Janeiro, Rio de Janeiro, Brazil
AK. Jager, University of Copenhagen, Copenhagen O, Denmark

L.D. Kong, Nanjing University, Nanjing, China

M. Leonti, Universita di Cagliari, Cagliari, Italy

G. Lin, Chinese University of Hong Kong, Hong Kong, Hong Kong

P.K. Mukherjee, Jadavpur University, Kolkata, India

K. Shaari, Universiti Putra Malaysia, Serdang, Malaysia

A. Shikov, Saint Petersburg Institute of Pharmacy, Kuzmolovo P 245, Russian Federation
E. Yesilada, Yeditepe University, Erenkoy-Istanbul, Turkey

REVIEWS EDITOR (including commentaries and book reviews)
M. Heinrich, School of Pharmacy. University of London, Centre for Pharmacognosy and Phytotherapy. 29-39 Brunswick Square, London WCIN 1AX, UK.

E-mail: j.ethnopharmacol @ pharmacy.ac.uk

Founding Editors

J.G. Bruhn, (Lausanne, Switzerland)

L. Rivier, (Lausanne. Switzerland)

MANAGING EDITORS

B. Pomahacova, Leiden University, Leiden, Netherlands
L. Vermaak, Tshwane University of Technology. Pretoria, South Africa
M. Sandasi, Tshwane University of Technology. Pretoria. South Africa
L.J. McGaw, University of Pretoria, Pretoria. South Africa

S. Alban (Kiel. Germany)

M.]. Balick (Bronx, New York, USA)
R. Bauer (Cayenne, French Guiana)

G. Bourdy (Cayenne, French Guiana)
J.B. Calixto (Florianopdlis. Brazil)
C.-T. Che (Hong Kong, Hong Kong)
G.A. Cordell (Evanston. Illinois, USA)
V.S. da Silva Bolzani (Araraquara, Brazil)
J. Ding (Shanghai, China)

V.M. Dirsch (Vienna, Austria)

E. Elisabetsky (Porto Alegre, Brazil)

J. Fleurentin (Metz, France)

B.L. Furman (Glasgow. UK)

M.P. Germano (Messina, Italy)

J. Gertsch (Bern, Switzerland)

EDITORIAL BOARD

A.H. Gilani (Karachi. Pakistan)

M.P. Gupta (Panama City, Panama)

A. Hensel (Miinster, Germany)

P.J. Houghton (London, UK)

Z. Ismail (Penang, Malaysia)

W. Jia (Kannapolis, North Carolina. USA)
T. Johns (Ste. Anne de Bellevue, Quebec, Canada)
A.K. Jager (Copenhagen O, Denmark)

G. Kavalali (Istanbul, Turkey)

H.-S. Kim (Cheongju, South Korea)

J. Kim (Seoul. South Korea)

Y. Kimura (Ehime, Japan)

M.A. Lacaille-Dubois (Dijon, France)

M. Leonti (Cagliari, Italy)

E. Matteucci (Pisa, Italy)

L. Merfort (Freiburg. Germany)

J.J.M. Meyer (Pretoria, South Africa)
D.E. Moerman (Guildford, England, UK)
D.A. Mulholland (Guildford, England, UK)
A. Panthong (Chiang Mai, Thailand)

X. Peigen (Beijing, China)

A. Pieroni (Pollenzo/Bra, Italy)

D.D. Soejarto (Chicago, Illinois, USA)
E. Speroni (Bologna, Italy)

A.J. Vlietinck (Antwerpen, Belgium)

H. Wagner (Miinchen, Germany)

C.S. Weckerle (Zurich, Switzerland)
C.W. Wright (Bradford, UK)

S. Zacchino (Rosario, Argentina)




Jourtal of Ethnapharmecalogy

Aricles & lssses v About »  Publish v Order journal Q Guide for sghors 2
KT = e e—

Actios for selected anticles

n Dorealand PON

Conterns

Toivm:

VQLU(DC 284 € Prexious vol s

] B

SurEdlig

TR 10 6 by poogreen Lt canta b aticies Suat as fond and Al rable

wirbanl A4l i

Receive an update when the latest ssues in this jowmal are published

Ry

Main

[
The ethnobotanic
Knptan Abdan Predeso Db, Licn Carders Marern, Cisere Live von Pooee
e 114765

wlevance of the tnbe Symphionivae (Cluslicess) around the workd

taw Y Aty preview o

Beiew othls B Alstiast soly
Traditional uses, phytochemistey, pharmacalogy, toxicity and quality contrel of medicinal gemus Arafia: A
eview

¥i X, Jurare Lt Waunkar Zorg Shevtes fin, o Yookn Be

Artiche 114671

2 Pocbam M Ates orvnew

1 alely asarssanents

ot otale B ALGAE Drd

o miass spectrometry imsging techoodogy in quality cantrol

Mvanced apgplicatios

wltraditional Chiinese medicines

Havpan Farg Yowin Dhang, Thgong Lo Xange Wang, . Hargtas fn

wow wtaln 0 Abatiar ondy

A review of the ethuophansacalogy, phytochemistry and pharmacology of Cyaaachum asratum

& Viagus Yarg, Ovmarbess Yan o Ovang
tide 114788
2 Punctue MY At prenee
Sommarih 30l > Sama mdy
Hura crepitans stem bark extract: A potential vemedy to sub-asste liver daragy

Clownde 5. Owmporighe, Crristoghur Lathon, Colebs 1 Firempeng, Goter Karviage, . Aderrals A Oyagher

Articke 14705

A Putaw Fa At grrove

Ethundermatological nse of medicinal plants in Tnbia: From spurvedic formulations to chinical

perspectives
Uttpe! Arm
Article 1147404

A yeview

Jamsdbow Prohim

170 Fange Tadis, Swrrags b

& Duavicat Mi¥

omo atite 0 Abmrc vl
Tradibonal medicinal uses, pharmucology, phytochemistry, and distnbution of the Genus Fagaropsis
(Rutaceas)

sttt Sy Matings, Ljan Mbandh Nicals, Conuolata Masjala, Ermmarued Npomgees Saras, — Guarg W Ha

Actide 114781

8 Fedaw FOF Adaa grenee

Srere atnte G Matoees coly

A comprehensive review of ethnopharmacology. phytochemsstyy, pharmacology, amd phanmacckanetics of
Schivtndnt cvimenais (Turcr.) Buill and Schiaundeu sphesanfiera Relil. o Wik

i, b O, Znchang
114050

A Prtaw MO Aa'e prwvies



| M article O Abataet sy

The Genus Deverns DC. (Syn. Pituranthos Viv.}: A natural vahuble source of bioactive phytochemicals: A
review of traditional uses, phytochemistry and pharmacological properties

At Goatat
Article | 14447

& Pochos PV Artich pravies o

T M witicle O Alsteuet wely

Cathuranthus roseus (L) G. Dune: A review of its ethnobotany, phytochemistry, ethnopharmacology and
toiciti

Sand Kurmiar, Wikaema Singh, Kasesh Singh

Arvcin | 14647

& Paecham POT Actide praview

| Mevew witicls O Aastrast sl

Comparison of medicinal preparations of Ayurveda in India and five traditional medicines in China
Yo L, Lai Wy, Ruinia Wiy, Ming Sun, . Zhang Wing
Arviche L1408

& Bochase POF Artich previes

Heview pitide 3 Al omly

Chemical compositions and pharmacological activities of natural musk (Moschis) and artificial musk: A
review

Shoxuan Ly, Thisin Lui, Ga Yan, Saped Alzal Shaly, ... Tacle Son
Anide 114799

A Pochaw MOF Arice proview

Researchr Papers

| Reesrh shde & Abwmat moly
Echinodorus macrophyllas: Hydroxyannamoyl derivatives reduces neutrophil migration through
modulation of cytokines, chemokines, and prastaglandin in the zir-pouch model.
Girtwine Porwirs da Sles, Danimle Crrirds Farnsndes, Manass Viess Viglann, Fatiems Arade Pats, .. Marven Garvis Pome Coslhs
Astiche 114757
& Pocham PDE Artice preview

U e artte © Abeat medy
Chinese sumoc (Rhus chinonsts MALL) fruits alleviate indomethacin-induced gastric ulcey in mice by
Nan s, Vikm Sum, funiie Y1, Linyan Zhew, Shengbeo Coi
Artiche L1752

A Pochase P Avtiche pravies

 Reeanh attice @ Ope seeem

Dysphands schraderiana (Schult.) Mosyakin & Clemants - An overlooked medicinal and ritual plant used in
Poland

Ludeaes Luzzay, Mammues ‘Wolini, jscwe Dratmd, Minica Kugswaia, - Mohal Turveayk
Acvide 134755

& Dwenbond POV Adtiche praviow

- Rezeenh sticls @ Ahamwt wvly

Discovering inhibitor molecules for pathological crystallization of CaOx kidney stones from natural
extracts of medical berbe

Si L4, Esteveo G}, Macenngue, Donghus Zhow, Peg S, — Jurbe Gong

ke 134773

& Pachow PDF Antiche presiew

L T
Andolytic effect of the heartwood of Haematoxplvm compechiamum L. and sappanchalcone in an i sive
model in mice
Arvando Esssbiar Ravws, Abrsham Gérves- Risars, Cartus Ernasts Lobets- Garcia, Alsjande Zamitge, . Maribed Harvers Ruis
Atide 134764

& Bocham PDE Anidle praview o

| Remeanh wiite © Mt wely

Aqueous extract of Solanum migrum attenuates Angiotensin- 11 induced cardiac hypertrophy and improves

cardiac function by repressing protein kinase C-{to HSF2 deSUMOlyation and Mel- 18 IGF-TIR
signaling suppression

Hang:jon Lin, lamassmy Mahandran, Huang Yon teang, Pag Lng Chis, . Ovh-Yang Yaang

Avvicle 114778

o Pecham FDF Atk previes o



[ Bt e S
Rorvwrsal of imwnlin temiatane e by Fews berghadomais bari in it indiced inmbin sesistant rats
Pober Bhandd, 1M Posd
Ade 10081

A Nt P e preves

[ S et & — -,

Integrated mobecular bialogy sl metsbonasmacs spprosch te undesstand the mec hatssn undetlying
reduction of insubin revistance by corn ok deenction
:u:whh'hu'h-ﬁ-‘h

A Nnbun ¥ A provew

| meet atn  —

Tinchier V00 of ageaptonis by Floutherine buluss (ML) Urh. bulb entrucsed uler optioisnd extraction
onditon on kerman retiaoblmtomma cancer cells (WER) Kb 1)

Amrar Mew Cam gt Nas Fortan L. Neirntelog Lasd fee Aem M4 S3csh et aae Vbl Eoe

Aetde LU0

A Nunbas MR Mde padew

U Wt ey & St
Ants seizure offects of medicemal plants in Malewt on pentybenetetrzznle mduced seirmrvs in srbrafish
Larvae
Mg N Vet s Cammboba Farts lain | ananl g bt Mg ot M-
Avnde (1000

A Porhn TR My preves

e B T

Preudevernis furficeaces inhibite mugration and imsasion of colmenctal carcizmmnmns coll limes
Dvmgren L Sail. Mibams 0. prmmmtt. futmrms 0 Vi, oinrnt B Gaghd. . Somimns 3 Markoad

Adude L1000

A Rt NN Atide proview o

[ Bt i - S—
Natures jgifts to mnbicine: The metabolic effects of extzacns from of Lwvasa hedemburyl (Coleop
Curculionidar) and their bost plast Kchinops crphalotrs (Asteracrar) im diabetic zats
i
Actade 1102

A Nentame T8 bty e

U] et atn & St oty
Fplmedi) Folbam and Ourcubiging Bharoess s losate Dpogedysac busides. induced cogritive
impairment by tegulating the TREM2 ugnaling pathwey
B U, ot O, Lt O, b T, . g By
Atade 0T

A N FOF  Mile priew o

et et e ea
Idwntification of posential srgulatiog effert of hakcalin on NPIVCOCLYOCR? sgnaling pethway in tats with
crrebeal bechemus by sutibody bused arvey sond busnfornatics snalyvie
:u;:--;o-—u«ns.o-m
Ll

A Rt ¥ Ae preew

R ¥
Polyphenolic profile and rthmn pharmacological sctivities of Calltomen isdudans ((heel) Craven beaves
onltivated in Fgypt
Mt 1 Mady roi T ERagnd, Elanmnd €00 Sipad Wt &, b, P A Mubpopn
Artbe 1) e

A Nindae 8 Meinde praviow

T
Chemical chasacteriatios and dymificant sntitussive effect of the Brjporen coadons polyphenalic
polysaccharide- protein comples
Mitrnn hmmath Mabarn ormdbond, ot Mader b, tabads Pamiarsoh Grags,  Petee Camn
A 1070

A Db 208 Avude provien o

| Bt i - — iy
Histomarpboumetric study of ethanolic extiaet of Gruptaphuilum pitium (L) Grit] lesves oo coton oll-
indured brmorrhobd moce: A Jrvanesw trackitional suth hemsorrhobd herh
i T
Actade LLENG

A Bntus BN Ade preiew

U] et ot & —

Arpasmolic achd from Cyclocarys paliers stivelorutes dlabetic ptimoputy taough AMPK W TORHO.

rrglated sutephugy pathvay
s s Doung, Vo b Lb g I, 20 han Wang, . Doy Vi
Aade LAETT2

A N MO8 e praiew



T S——— ——

e sadubtion of TOINSMAIYNTAE wgnaling ia s
Tt By, ot Bt b il Ny e Vhar PEe
Setan TN

A Nt T A e

T S——— . ——

P e Db Wang, Badi gy, e Bang, - Dot o
e 16T

A Nmua . Ame g

e 4 ——

Poery 195 imduiand sl agamaes amd adidats WIRF Y flammusn s meuon in
KAWL ol

Dy Dhos, Tin o S, Bugtr M, b B, Qs s

A 16040

A Numue BB A ge——e

. S——— . ———

s araibuss extsacts ssad (uras o 3 e i ada) iof gty artlasttsn. How ey
dubete pmcu sud 1ud)

s e e e I

Mt ey v——

e LATTS

Ascisexrptie etiecty of fhewes extiacts aud the sctwe Siaten o Ryas ek
L b Wogg Bruny, Commguee Bwe, Wt Sng  Lon Yo
e O

& Nemma N W puvn

| — e ) Gt

Coparle wrve pastovs (L) Medy extiact alleviste Catazat drvelop by g the e antrial
apopteac palaey ul the bens epatheliad ofs

Lwmg boe K. Su png R N B Moy e Sung S s Ui

e OT

& Nemma N e poinn

| b adn )
Anety Gatigue efert of ypenicin m & Chwveac fmrced exrroowe e madel
Sg Son, Do L, S Phong, for Lo .. P )
wctun 10T

2 AN s po——

T N & S——

Chana svpemophac kel scesoss sepeyy of pamesty wath Tradintsal Chanrse Medacme (CARE TOM)
Rats tuade sat Aoz

R ey R e U T

St LIS

A Ao K5 Sl g

N A o —

Beaatonmy geaded wodatzon of crceerygmtave 1 mdabaton frem Sawses sbealiate T ) Edgrs Tamg
Aty st phusy exUANID sy

Savrg Seeg e bug St Dha s W Suvggee Low

st LMW

ES Lo B e

L Nt & S——

A proldennon it am s efierns of conlapm m 1h 4 anboms by dewnregulamng

NF oB and MAPE sgnaling pethwars
o Srw U Semg Somn O e Qg ¥
st JMOVS

2 Areee 5 S p——

 —_an & S——

Eficacy of add on Dunhong ugemen @ p ek shiv aagizes pw A doudle Mmd,
> 4 placebeo ded n=r emsead trud

A Owm, Guoeg Fu (0 trm, o b D Dy g

et LT

ER S p——

e stie | mmas v

tubbenory efimy of mndded gamed cang m o partoalite ot mdaced bang A mewe moded
T S e B g S, S S Lo Ty Hpeng S Sy e P

o

e A p—

| —_— . ——

The mechassem of ation of Fengy Fustigy Droxtios so epithelia) ssevessciymal canmtion i beaest

T wnng ngh Tumeghans nen ¢ ¢ g and nerwark p >
O Gom, ime dn o, B g O, o B ey
Clee ilem

E e A p——

ek pha shogs and peted metaboliesac te explors the comte T s of

Copma mmprowing
e e e N e e e

A N B A p—




J

]

2

I

S wme T ds—m e
SZAP exerts analgesic effects on theumatalohs in CIA rats by suppeessing pain hyperalgesia and inhibiting
TRFVI and P2X3

Fe Wang, W We, Dooyin Gong, QF Ghem, .. Shipum X

Actce 11T

B Pothue POE Astiche proview

Sammzt wtcie C 3dmmwe ey

A A
Theng S Wang, Hei-hai Son, Fanying L, QGng-ssm §, . Wn Wang
Acticle 110002

&, Puchas POE Adtichs preves

Remat g © i e

Lemon balm (Melissa officinalis 1) essential ol and citronellal modulste anwety-related symptoms — In mitro
and in vico studies

Nools M. Stxjanaei, Maris 7. Misdenouié. Aleioanda Miisenic, Nesad | Soiiflon, . Niko 5. Radovaé

Acticle 114788

A Puchas POF Aicie prewes

P e

The yoot extract of Scutellaria baicalensss Georgl promotes B cell Bmnction and protects from apoptosts by
inducing autophagy

Jai Thou, Yasthuang Lue, Xmcoog Gang, Fangzheu Bim, Dosghe Lis

At 11O

B Pechaw POF Aricle preview

et amche O atemas s

Application of multivariste statistical analysis and network pharmacology to explore the mechanium of
Danggmi Linhuang Tang in treating perimenopansal syndrome

Sobe Xue, Xaspong Then, eok Weng, Chamea L, . Erwe Ls

Acticke 114343

2 Puschaca FOF Artache preveew

Bt e C Abmw vy

glucose metabolism via LDHA and SLC2A1

Wi Fu, Yargs Liv, Musnio Oreng, Gang Y, Goangriong Wang
Aeticte 106TTY

2 Puchun PR Arcle precew

Bewat seniche O At woky

Physalin B ameliorates inflammatory responses in Bpopolysaccharide induced acute lung injury mice by
Samsing Thamg, Tiamyl Yia, ¥i Wang. Tive Ding, .. Zumgeng S

Acticle JIATT7

& Puschaw POF Articie preview

Brwett wmite O At ek

Gastroprotective action of the ethanol extract of Leomuru sibiricss L. (Lamiaceae) m mice
Laits 5. Teong, Nlan 5. Ofwics, Dunid K. Prirawies, Lo Andsd S, . Eniton A, Comarge

Actice 11OR2

& Pochae POF  Atiche proview

famet wtch T dmme ey

via modulating COX/LOX pathways

Xaoterg Can, Yieg ang, Wegs long, Trugeg fang, — forghua D
Aticle 134760

2 Pachoos POF  Adiche proview

s e G it

Yoo Ui, Ham Yoo, Yamjs Gomg, Peie Wi, ... Choos Line
Actie 110801

B Pk FOF Acticte provie



O

m

.

O

O

Research article © Abstract only

Isolation and characterisation of nematicidal compound, leolorin C, from Leonotis leonurus acetone leaf
extract

F.N. Makhubu, S.M, Nkadimeng, G. Fouche, M.C. Khosa, LJ. McGaw

Article 114802

& Purchass PDF Articke preview

Research article © Abstract only

Bioactive chemical constituents, in vitro anti- proliferative activity and in vivo toxicity of the extract of
Curcuma singularis Gagnep rhizomes

Chinh Chung Doan, Thanh Long Le, Nguyen Quynh Chi Ha, Thi Hong Lan La, .., Nghia Son Hoang

Asticln 114803

& Purchase PDF Articls proview

Resesrch article © Alwtract only

Ameliorative effects of alkaloid extract from Mitragyna speciosa (Korth.) Havil, Leaves on methamphetamine
conditioned place preference in mice

Jakkrit Nukitram, Dania Chesha, Narumon Sengnon, Jursithip Wungsintaweekul, .., Ekkasit Kumarmait

Article 1 14824

& Purchase POF  Article proview

Rassarch artxcls O Abetraet anly

Evaluation of the anti-inflammatory, antipyretic and antinociceptive activities of the hydroalcoholic extract
of Rhynchospora nervosa (Vahl) Boeckeler (Cyperaceae)

José Jailson Lima Bazerra, Jobo Ricardhis Saturnino de Oliveira, Vars Licla de Menezes Lima, Mbrcia Vianusa da Silva, ... Antdnio Fernando
Morals de Ollveira

Article 114811

& Purchaw PDF - Article praview

Revearch articls © Abwtract anly

Jieduquyuziyin Prescription alleviates hepatic gluconeogenesis via PI3K/Akt/PGC-1a pathway in
glucocorticoid-induced MRL/lpr mice

Li-na Ji, Shan Wy, Dan-ging Fu, 5i-jls Fang, ... Je Bao

Article 114815

& Purchase PDF  Artiche preview

Research article O Alstract only
Bridelia ferruginea Benth. (Euphorbiaceae) mitigates oxidative imbalance and lipotoxicity, with concomitant

maodulation of insulin signaling pathways via GLUT4 upregulation in hepatic tissues of diabetic rats
Olajumoke A. Oyebode, Ochuko L. Erukainure, Anll A, Chuturgoon, Terlsha Ghazi, ... Md, Shahidul Isbum
Articly 114816

& Purchase POF  Artice preview

: Resesrch article © Abstract only

Exploring the pharmacological mechanism of calculus bovis in cerebral ischaemic stroke using a network
pharmacology approach

Xin Du, Changxiang LI, Shuang Zhang, Chunyan Sun, ... Qingguo Wang

Article 114507

& Purchaw POF Articde preview

Research article © Alstract only

Bai-Hu-Tang regulates endothelin-1 and its signalling pathway in vascular endothelial cells
Min Feng, Dongsheng Wang, Xurong Wang, Ying Yang, Shidong Zhang

Article 114812

& Purchasn POF Article preview



™

D e s

Sarpwise tracking strategy to screen ingredient from Calls Chinenals bused on the "t spectrnmertry
Thomgymg Wang, & Run, Mengyog 18, Yungen O _ Su tten

Arde M1

A Nt I MO pmiee

et erate . T eey

Chandamgrushs (hradarem, an Indan tadimana Skddba prepannos attemuted the srummal depenention
i achveseoie atior through amedioating cytohines and ovy sudicals mediated EAAT 2 dysfunction

Aty far Pt Thom . Laddan M icnta bay g am Wit mosbudar. Vgl t

Ande 1 1T

& Wi WOF Ay pomies

1] Semant s ® G s

)

(W]

Ffficacy snd safety of Bufri Hummue capeales in the managrment of commalescent patients with COVID- 19
dection: A ssulicentye, dooble Blind, snd randoaused controlied trid

Vot Oan, Dl L, Tonggrog Bung fongong Q. - joe Vorg

At Lhene

£ Doevinnl WO AT p—

et gmT D Sm— vy

Cadtured bear bile powdes amelioretes arute Uves ingury in cholestatie mice vis inkibiton of bepatic
anflisnnaation and spogt s

Py Cal Povhang B, T Tang, Py Lin, .. Temmng Ve

Amude Lraary

A Nt TF Al pemive

———t otts o EEws aeh

Camparative evaluatuon of reliant effrcts of thive pranges sproies on mause cogy Chemical
charscterization and the telonat wechenense of action of P jubsderis and (o orypeacedanin

L S, UM Mg, Swdas D, Continy Mlmgt, . Some Boghnm

Adtade | 14TV

FAR T

e ? et U SeE e

Anti -oxidative and anti bypengdyormic properties of Agastachr foesicuium exsential il sud cidy fraction m
Sypergdycesnis stinmleted and Mpopolysacchande stimulated macropbage celle: In vitrs and i ulvo
wudies

B i I e
Amce L leie

B At P Aate premire

Wb - S—

Activation of ATMICHE? by Zanthowylum amsstiam DC extiact idoces DINA dasoage snd GLS phase arvest
m BERL M celle.

P Jung, en thaung, Sanks Wang, (Chee S, Chucleng o

Ao LJLD

N e Atide pre

What (v st s

. Vet mtar © Sof et mm—

Artrmizie swnsa L bot-wster extracts show potent activity in wire against Coved - 19 variamts including delts
ML S, ¥ Py, DA P, M4 Towier, 11 Sty
Arde L3OW

A Dot 10 Ande prwive

mrmuw“iuumﬂm
o Asacycius prretheam (L) Lag Rsots® (], Fhmophartmacel 251 2021) 134491)

b M tw bathim b Ermaee | s N, Uacuts (hbes el Delds bumdheats.
A THOW

& Ouersnd VO

(Wlkd Jowesex Enggl (Orlastracese) (] Ethmopharmsscol, 780 (2021) 114031
Uhaamtions ¥ Uik, Fid 5. Thomsn, Emmarnatd £ Emmn, Joe £ Do, .. oo & Lreyee
Amde 190RS

& Dmeeinad 104

Coman & S - —

Erranus to “Xuoyao powder umprowes endometnal receptiviry via VEGFR 2-meduned sngiogenesis
thromgh the activation of the INK and PI8 signaling petheen” (] Bthnopharmecology. 263 (202) 134580
Mg M, 15 L Reumnng B, Dunien Comg, .. Haslon D

Amde 1)60)

A Downel 3




|

._ 4 Scopus| { Author search  Sources @ &

Source details RhedS Eidsaies

Journal of Ethnopharmacology g‘-“;"""’“" @

Scopus coverage years: from 1979 to Present
Publisher: Elsevier

ISSN: 0378-8741 E-ISSN: 1872-7573 3R§0';98 o}
Subject area:  (Pranmacaiogy, Tasology and Pharmacestics: Pharmacelogy ) ( PRamacolegy, Taecoiogy and Pharmacestics: Drug Discovery ) :
Source type: Journal
SNIP 2019 ®
View ali docimaents > m Save 10 suaree il Source Homepage 1.599
Journal of Ethnopharmacology
COUNTRY SUBJECT AREA AND CATEGORY PUBLISHER H-INDEX
Netherlands Pharmacology, Toxicelogy and Elsevier Ireland L1d
Pharmaceutics
Drug Discovery
Pharmacology
PUBLICATION TYPE 1SSN COVERAGE INFORMATION
Joumnals 03788741, 18727573 19792020 Homepage

How 1o publish In this journal

| ethnopharmacol@pharmacy. ac
uk

The Journal of Ethnopharmacology is dedicated to the exchange of information and understandings about people's use of piants, fungi, animals,
microorganisms and minerals and thelr biologlical and pharmacological effects based on the principles established through international conventions.
Early people confronted with illness and disease, discovered a wealth of useful therapeutic agents in the plant and animal kingdoms. The empirical
knowledge of these medicinal substances and their toxic potential was passed on by oral tradition and sometimes recorded in herbals and other texts on
materia medica. Many valuable drugs of today (e.g., atropine, ephedrine, tubocurarine, digoxin, reserpine) came into use through the study of indigenous
remedies. Chemists continue to use plant-derived drugs (e.g., morphine, taxol, physestigmine, quinidine, emetine) as prototypes in their attempts to
develop more effective and less toxic medicinals.

(2 Join the conversation sbout this joumal



14

s

@ Extornal Citas par Doc @ Cas per Doc

a

W% 02 2008 FOOE 20N

1999 002 2006 2002 200

w04

2014

@ Citable documents @ Non-ciable documents

4k

1999 2002 2008 2008 201

2004

017

Q] &

w7

|5
fffi

amy

@ Ced docunants @ Uncited documants

R

*

0

Tolsl Chies @ Self-Cites.

1999 002 2006 2008 201

1399 2003 2005 2008 2011

o1 07

ww

4. 2017

e

wis 207

1999 2002 2005 2008 207 2014 2007

4 Cites / Doc. {4 years)
© Cites/ Dot (3 ywars)
© Ciles / Do (2 years)
« Show this widget in
Journal of
Ethnopharmarcology your own website
9) g Wiy Junt copy the code below
~ L and paste within your htmd
——
Sn 200 =
09 <3 hrsf="httpe www.sch

Dt by M mOo0p (o



Journal of Ethnopharmacology 284 (2022) 114765

Contents lists available at ScienceDirect

Journal of Ethnopharmacology &

Journal of

ETHNO-
PHARMACOLOGY

FI. SEVIER

journal homepage: www.elsevier.com/locate/jethpharm

Check for

Histomorphometric study of ethanolic extract of Graptophyllum pictum (L.) [%&s
Griff. leaves on croton oil-induced hemorrhoid mice: A Javanese traditional
anti-hemorrhoid herb

a,b,**

Idha Kusumawati , Subhan Rullyansyah *, Rohmania “, Aisyah Farah Rizka®,
Eka Pramyrtha Hestianah ¢, Katsuyoshi Matsunami %~

@ Department of Pharmaceutical Science, Faculty of Pharmacy, Airlangga University, Nanizar Zaman Joenoes Building, JL. Mulyorejo, Surabaya, 60155, East Java,
Indonesia

Y Natural Product Drug Discovery and Development Research Group, Faculty of Pharmacy, Airlangga University, Nanizar Zaman Joenoes Building, J.. Mulyorejo,
Surabaya, 60155, East Java, Indonesia

¢ Veterinary Anatomy Department, Faculty of Veterinary, Airlangga University, Jl. Mulyorejo, Surabaya, 60155, East Java, Indonesia

d Department of Pharmacognosy, Graduate School of Biomedical & Health Sciences, Hiroshima University, 1-2-3, Kasumi, Minami-ku, Hiroshima, 734-8553, Japan

ARTICLE INFO ABSTRACT

Keywords: Ethnopharmacology relevance: Graptophyllum pictum (L.) Griff., known as “handeuleum” in West Java and “Daun
Graptophyllum pictum (L.) Griff Ungu” in Indonesia, is traditionally used to cure hemorrhoids.
Hemorrhoid Aim of the study: The purpose of this study is to prove its effectiveness scientifically using anorectal histological
Histomorphometric . s . .

. parameters in Croton oil-induced hemorrhoid mice.
Croton oil . . . . . . .
Javanese Materials and methods: In vivo tests were performed by observing histomorphologic changes in mice anorectal

tissue induced by croton oil. In addition, in vitro assay was performed for evaluating antioxidant activity,
astringency property, and hemostasis-associated activity. The antioxidant activity was measured using a DPPH
radical scavenging assay. The total flavonoid and phenolic contents were also determined
spectrophotometrically.

Results: The in vivo assay showed that the oral-topical combination use of the ethanolic extract of G. pictum leaves
demonstrated significant improvement on the croton oil-induced anorectal damage better than the single
application by oral or topical application.

Conclusion: These results showed that G. pictum has potent anti hemorrhoid activity, especially for the combi-
national use of oral and topical administration.

1. Introduction

Hemorrhoid is a common disease from which humans have suffered
through the ages. Chronic progression of anorectal ailment is caused by
various factors that require intensive medical intervention and may
cause socio-economical loss. Until now, patients continue to seek better
healing treatment, both surgical and non-surgical methods to balance
patient satisfaction, postoperative complications, pain, and relapse rate
(Cuk et al., 2015).

One of the features of hemorrhoids is swollen veins in the rectum or

* Corresponding author.

anus. Internal hemorrhoid that involves the veins far inside of rectum do
not hurt because of a lack of pain-sensing nerves but often causes
bleeding and the urge to defecate. The recurrence of internal hemor-
rhoids increases the size and swells out from the rectum, which induces
itch and pain. External hemorrhoids involving a vein outside of the anus,
where sufficient pain-sensing nerves exist, cause itch and severe pain
(Mounsey et al., 2011; Sun and Migaly, 2016; Zaman et al., 2015).
Hemorrhoids are caused by the disintegration or alteration in the
anal cushion support tissue such as abnormal venous dilatation, vascular
thrombosis, degeneration of collagen fibers and fibroelastic tissue,
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distortion, and rupture of the rectal sub-epithelial muscle. It is also
found severe inflammation in blood vessel walls and connective tissue
(Loder et al., 1994; Lohsiriwat, 2012; Sardinas et al., 2016; Sun and
Migaly, 2016).

Various nutritional therapies and plant extracts for hemorrhoids had
been carried out and showed significant results even though scientific
evidence was still lacking (Mackay, 2001). Some plant extracts con-
taining anti-inflammatory and antioxidative constituents have the po-
tential for hemorrhoidal therapy and have also been shown to have
increased vascular tone, capillary flow, strengthening connective tissue,
and perivascular microcirculation. These plant extracts are used in
various forms, both orally and topically, but only a few plants have been
studied scientifically (Yildirim et al., 2017).

A variety of hemorrhoid therapy using both oral and topical medi-
cations has been known until now in traditional or modern ways. In
general, these drugs are intended to relieve hemorrhoid symptoms, but
unfortunately, they are unsuccessful in many cases. The combination of
oral and topical medications aims to increase the effectiveness of hem-
orrhoid treatment, avoiding invasive surgery (Misra and Imlitemsu,
2005).

Graptophyllum pictum (L.) Griff. is a species of Acanthaceae family
known as “handeuleum” in West Java and “Daun Ungu” in Indonesia
(Levang and Foresta, 1991; Ramdhan et al., 2015). G. pictum leaves
(GPL) have historically been used to treat hemorrhoids (Heyne, 1987;
Ministry of Health, 2010). The determination of analgesic and
anti-inflammatory capabilities (Ozaki et al., 1989), the analysis of
phagocytosis behavior, and immunoglobulin formation (Kusumawati
et al., 2002) and the activity on the classical pathway of complement
and chemoattractant activity (Kusumawati et al., 1997) are just some of
the pharmacological activities relevant to hemorrhoid. However, further
scientific evidence is still required to prove its effectiveness for future
development as an anti hemorrhoid remedy.

The chemical content of GPL has been briefly reported in several
studies. GPL contains essential oils such as phytol (75.7%), n-non-
acosane (6.5%) and hexahydrofarnesyl acetone (2.6%) (Jiangseub-
chatveera et al., 2015) and other chemical substances such as myricetin
and kaempferol (Kusumawati et al., 2002), alkaloid, glycoside, steroid,
saponin, tannin, calcium oxalate (Ministry of Health, 2010). Ozaki
suggests that the flavonoid compounds in GPL play a role in
anti-inflammatory activity (Ozaki et al., 1989). Flavonoids from Ginkgo
biloba have been shown to increase venous tone and lymphatic
drainage, decreasing capillary hyperpermeability from inflammatory
processes, and have been successfully used in clinical trials in hemor-
rhoidal patients (Misra and Imlitemsu, 2005; Zaman et al., 2015).

The purpose of this study is to determine the histological activity of
ethanol extract of GPL (GPLE) given orally, topically, and combination
(orally-topically) in croton oil-induced hemorrhoid mice. Hemorrhoid
symptoms are bleeding, itching, and pain due to hard stools (Yamana,
2017), so the astringency properties and hemostasis-associated activity
of GPLE were also discussed.

2. Materials and methods
2.1. Drugs and chemical

Folin-Ciocalteu and DPPH reagents were obtained from Sigma Co.
chemicals. Betamethasone was purchased from PT. Kimia Farma,
Indonesia. All other chemicals are the highest purity and analytical
grade.

2.2. Plant material and extract preparation

The GPL was obtained from a farm in Lawang tea plantation, Malang,
East Java, Indonesia, in October 2017. A voucher specimen (RM
GP102017) was identified and deposited in the Herbarium of the
Department of Pharmacognosy and Phytochemistry, Faculty of
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Pharmacy, Airlangga University. The dried GPL was grounded into a
powder. The powder (100 g) was extracted using 70% ethanol (plant:
solvent, 1:10, w/v), in a microwave (30% generator power), for 1 min.
The extracts were dried by evaporating the solvent under reduced
pressure then freeze-dried.

2.3. Determination of total flavonoid content

According to Christ and Miiller’s method (Christ and Muller, 1960),
the aglycone of flavonoid was released by acid hydrolysis of the GPLE,
and then reacted with AlICl3 in a methanol-ethyl acetate-acetic acid
solvent to form a complex. The specific absorbance of the complex was
measured using a spectrophotometer at 425 nm. The experiments were
conducted in quintuplicate, and the amount was expressed as hypero-
side equivalent (HE, mg/100 g samples) (Jafari et al., 2010; Nan et al.,
2012).

2.4. Determination of total phenolic content

The measurement of total phenolic contents in GPLE was performed
using a spectrophotometer as gallic acid equivalents using the Folin-
Ciocalteu reagent according to the standard method (Singleton and
Rossi, 1965). Gallic acid (10-500 mg/L) was used for a standard cali-
bration. Folin-Ciocalteu solution (1:10 v/v in water) and sodium bi-
carbonate solution (7.5% w/v) were used as reagents. Each sample and
standard (40 pL) was mixed with 1.8 mL of Folin-Ciocalteu reagent for 5
min at room temperature, and then added 1.2 mL of sodium bicarbonate.
After 60 min, the absorbances were measured at 765 nm. The results
were expressed as gallic acid equivalent (GAE, mg/100 g samples)
(Odeh et al., 2014).

2.5. DPPH radical scavenging activity

The antioxidant activity was evaluated based on DPPH radical
scavenging activity assay (Kusumawati et al., 2018; Kusumawati and
Indrayanto, 2013). The GPLE solution was mixed with 100 pL freshly
prepared DPPH methanolic solution (250 mM) on a 96-well microplate
in triplicate. After incubation in the dark for 30 min, the remaining
DPPH radical was evaluated from the absorbance at 515 nm, using a
Multiscan Go Thermo Scientific microplate reader. DMSO was used as a
negative control and Trolox as a positive control. The ICs( of the inhi-
bition ratio was determined by linear regression.

2.6. Measurement of astringent properties

Astringent activity-induced vasoconstriction was an essential factor
in hemostasis (Nabavizadeh et al., 2016). Astringency activity was
determined using the milk precipitation method (Dandjesso et al., 2012;
Klotoé et al., 2012). Briefly, 1 mL of GPLE solution (5%) was put in the
tube, added with 100 pL milk and homogenized, allowed to stand for 3
min, and centrifuged for 1 min at 3000 rpm. The formation of a pellet
was observed as the astringent activity.

2.7. Measurement of plasma recalcification time

Plasma recalcification time (PRT) was measured to determined
sample-induced effect in the clotting time of Plasma Poor Platelet (PPP)
following activation of prothrombin (Factor II) by the addition of Ca?t
(Elahi et al., 2014). In this method, 0.1 mL PPP (defrosted and incubated
at 37 °C) and 0.1 mL of the different sample solutions were combined
well in test tubes (8 mm diameter). After incubation for 5 min in a 37 °C
water bath, 0.1 mL CaCl, solution (0.025 mM) was added to each tube.
The time necessary for silky fibrin formation was recorded as the PRT.
Saline was used as a negative control and tranexamic acid as a positive
control.
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Fig. 1. Dose-dependent antioxidant activity of GPLE. (n = 3).

2.8. Animals and histomorphologic analysis of croton oil-induced
hemorrhoid mice

Male mice (ICR), aged three months and weighing 20-25 g, were
used in this study. They were obtained from the laboratory of the animal
center, Faculty of Pharmacy, Airlangga University. Animal experiments
were designed based on the ethical standards for animal use and were
approved by the Airlangga University Ethical Committee of Animal
Experimentation (protocol number 2.KE.88.05.2018). For the oral
group, GPLE suspension was given to mice once daily with oral gavage at
the same time without fasting. The dosage volume was set at 10 mL/kg
of the body weight. For the topical group, the GPLE gel was set at 250
mg/kg and applied intrarectally on mice once daily at the same time. All
samples were applied for 14 days.

2.8.1. Experimental design

Experiments were carried out using croton oil-induced hemorrhoid
mice model based on the modified method described by Nishiki et al.
(1988) and Azeemuddin et al. (2014). Mice were randomly divided into
eight groups (8 animals each). The normal (N) group was healthy ani-
mals. For the other groups, hemorrhoid was induced by rubbing a sterile
cotton swab into the anorectal for 10 s once a day for five days with a
mixture of croton oil (deionized water, pyridine, diethyl ether, and 6%
croton oil in diethyl ether in a ratio of 1: 4: 5: 10). After five days, croton
oil-induced hemorrhoid mouse was randomly divided into seven groups
and treated daily with different samples for 14 days as follows:

2.8.2. Histomorphological study of anorectal

On the 14th day, 1 h after the treatment, rat anorectal histology
samples were obtained by fixing rat anorectal biopsies into 10%
formalin solution, paraffin embedding, dissection and hematoxylin-

eosin staining. All sample histology slides were observed using an
Inverted system microscope, IX71-IX2 series optical microscope, the
DP71 camera, and Cell D software (Olympus; Shinjuku-ku, Tokyo,
Japan). Histological parameters such as the number of inflammatory
cells, congestion, bleeding, vasodilation, and necrosis are observed in
the histological preparations of anorectal tissue (Nishiki et al., 1988;
Azeemuddin et al., 2014).

2.9. Statistical analysis

The results are expressed as means + SD (standard deviation of the
mean). Statistical differences between groups were estimated using a
one-way analysis of variance (ANOVA) with Tukey’s test and were
considered statistically significant at p < 0.05.

3. Result
3.1. Chemical content in GPLE

The percentage of GPLE obtained with the extraction process was
17.2% (w/w). Ozaki et al. suggest that flavonoids are responsible for the
anti-inflammatory activity of the extract (Ozaki et al., 1989). Therefore,
the total flavonoid and total polyphenols levels in GPLE were evaluated
at first. The results indicated a presence of a significant amount of total
flavonoids (16.3 + 0.79 mg/g HE) and phenolic compounds (428.3 +
18.01 mg/g GAE) in GPLE.

3.2. Astringent properties and PRT activity of GPLE

Plasma coagulation time was determined as the ability of the extract
to stop bleeding. In the present result, the PRT of GPLE and control were

Table 1
Mice grouping and treatment given to each group.
Group Name of group Oral Topical
Vehicle Drug Sample Base Drug Sample
0.05% of betamethasone tablets suspended GPLE suspended in cream betamethasone 10% GPLE in a
CMC-Na in vehicle vehicle base cream cream base
Group I C group 1 ml/kg - - 250 mg - -
Group II OB group - (0.065 mg/kg) - - - -
GroupIll  TB group - - - - (250 mg/kg) -
Group OTB group - (0.065 mg/kg) - - (250 mg/kg) -
I\ (combination)
Group V OG group - - 166.4 mg/kg - - -
Group TG group - - - - - 150 mg/kg
VI
Group OTG group - - 166.4 mg/kg - - 150 mg/kg
VII (combination)

(—): not given.
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Fig. 2. Photographs of hemorrhoids of animals treated with betamethasone and GPLE (See Table 1) on days 14 after sample application. (N): normal mouse without

induction of hemorrhoid.

Fig. 3. Hematoxylin and eosin staining of histological sections of hemorrhoid anorectal from croton oil-induced (C) and uninduced mouse (N). Magnification 200X.
M (mucosa), MEL (outer longitudinal layer of muscularis externa), MES (inner circular layer of muscularis externa), G (goblet cell).

0.46 and 2.12 min, respectively. GPLE showed a significant reduction of
PRT to 21.7% (78.3% reduction) of the control (Table 2).

3.3. Antioxidant activity of GPLE

DPPH (1,1-diphenyl-2-picrylhydrazyl) radical is a stable free radical
with intense purple color and reacts with a hydrogen atom to form DPPH
(1,1-diphenyl-2-picrylhydrazine, pale yellow). Trolox is an analog of

vitamin E and is used as a reference compound. The dose-dependency of
GPLE was evaluated by in vitro assay, and the result was shown in Fig. 1.
Both Trolox and GPLE showed an almost linear response with the cor-
relation coefficient value (r) > 0.95 (Table 3).

The ICs value of GPLE was 143.0 + 1.04 pg/mL, while Trolox was
13.8 + 0.46 pg/mL. The activity of GPLE was weaker than Trolox.
However, given that the GPLE was a crude mixture, the activity
appeared was promising for the efficient control of oxidative stress

Fig. 4. Hematoxylin and eosin staining of histological sections of hemorrhoid anorectal from animals treated with C, OTB, OTG, TB, TG, OB, OG, and a normal mouse
(N) on days 14 after croton oil-induction. Magnification 200X. C (control), OTB (oral and topical betamethasone), TB (topical betamethasone), OB (oral betame-
thasone), OTG (oral and topical GPLE), TG (topical GPLE), OG (oral GPLE).
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Fig. 5. Hematoxylin and eosin staining of histological sections of hemorrhoid anorectal on the mucosa portion from animals on days 14 after the croton oil-
induction. Magnification 200X. G (goblet cell), H (hemorrhagic area), IC (inflammatory cells).

Fig. 6. Hematoxylin and eosin staining of histological sections of hemorrhoid anorectal on the muscularis externa portion from animals on days 14 after croton oil-
induction. Magnification 200X. H (hemorrhagic area), IC (inflammatory cells), NC (necrotic cells).

during the progression of hemorrhoids.

3.4. Analysis of anorectal histopathology of in mice hemorrhoid model

The mice pathological model of hemorrhoids was created by the
application of croton oil at the anorectal region for five days. The
symptoms of hemorrhoids were recorded in photographs after 14 days of
treatment with each prescription (Table 1 and Fig. 2). The vehicle
treatment group, after the induction of hemorrhoids, showed severe
inflammation as a red swelling (C). On the other hand, both groups
treated with the positive control, betamethasone (OTB, TB, and OB), or
GPLE (OTG, TG, and OG) showed significant improvement. The com-
bination of oral and topical applications (OTB and OTG) seems better
than single usages such as TB, OB, TG, and OG.

Histological analysis was then carried out quantitatively. The
thickness of mucosa and muscularis externa were measured from the
photograph to describe the effect of the treatments. The five days croton
oil treatment apparently induced inflammation and hypertrophy of
goblet cells (G), mucosa (M), and muscularis externa (MES) in the control
group (C) compared to the normal mouse (N) (Fig. 3).

The treatment with betamethasone (B) or GPLE (G) significantly
reduced the thickness of the mucosa (Fig. 4 and Table 4) and muscularis
externa (Table 5). In Fig. 4, croton oil caused an increase in the mucosal
thickness of mice anorectal into 360.7 + 39.5 pm (C), which is 3.6 times
thicker than normal mice (108.0 &+ 7.1 pm) (N). After oral and topical
combination application of GPLE extract (OTG) for 14 days, there was a
decrease of mucosal thickness to 151.0 + 30.8 pm, whereas single
topical (TG) or oral (OG) application of extract showed a decrease to
233.7 + 35.4 pm and 237.4 + 26.0 pm, respectively. These ameliora-
tions in mucosal thickness by GPLE application showed significant dif-
ferences compared with the control group (C). In addition, the oral and
topical combination of GPLE (151.0 + 30.8, OTG) was comparable to the
clinical drug betamethasone (135.2 + 27.6, OTB) (Table 4).

Other symptoms were seen in the mucosa and muscularis externa as
hemorrhage and infiltration of inflammatory cells (Figs. 5 and 6), which
indicated the severity of inflammation in the mucosa and muscularis

externa in the anorectal region. The area of hemorrhage and the number
of inflammatory cells were then counted per 10,000 pm? for evaluating
the effectiveness of GPLE application (Tables 4 and 5). All treatments
showed a significant reduction in hemorrhage area and the number of
inflammatory cells compared to the control group (C) (1653.0 + 103.8
um?2/10,000 pm? and 33.6 + 3.6 cells/10,000 pm? in the mucosa, and
369.0 + 34.1 pym?/10,000 pm? and 7.08 + 0.70 cells/10,000 pm? in
muscularis externa, respectively) (Tables 4 and 5). The combination
therapy of GPLE (OTG) dramatically decreased these symptoms both in
the mucosa and muscularis externa (212.1 + 14.0 pm?/10,000 pm? and
13.0 + 6.0 cells/10,000 pm? in the mucosa, and 67.2 + 7.1 pm?2/10,000
pm? and 1,00 + 0.14 cells/10,000 pm? in muscularis externa, respec-
tively), even though the single applications of GPLE as topical or oral
were also significantly effective (Tables 4 and 5). Besides, the combi-
nation therapy of GPLE (OTG) also reduced the number of necrotic cells
significantly (0.52 + 0.11 cells/10,000 pm?) compared to the control
(2.88 £ 0.22 cells/10,000 pmz) (Fig. 6 and Table 5).

4. Discussion

A famous Greek physician, Hippocrates, first used the word hemor-
rhoids from the Greek words, haema (blood) and rhoos (flow) because of
the characteristic symptom of bleeding from the anus (Leff, 1987). The
prevalence of hemorrhoids is estimated from 4 to 55% of the population,
with no significant difference between males and females (Yamana,
2017). Because of a kind of embarrassment, patients tend to relieve their
symptoms by self-medication with over-the-counter (OTC), herbal, and
ethnomedicines (Donmez 2020). The leaves of G. pictum are tradition-
ally used to treat hemorrhoids in Indonesia (Heyne, 1987; Ministry of
Health, 2010). However, sufficient scientific evidence has not been re-
ported so far. Therefore, anti-hemorrhoidal effect of G. pictum was
evaluated scientifically in this study, focusing on its antioxidant,
astringent, fibrin-forming, and histomorphological amelioration in a
croton oil induced hemorrhoid mouse model.

Oxidative stress by reactive oxygen species (ROS) contributes to the
initiation and development of various diseases, including hemorrhoids.
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Table 2
Effect of GPLE on astringent properties and plasma recalcification time.
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Sample Astringent properties ~ Plasma Recalcification Time (PRT) (min)
Control no coagulation 2.12 £ 0.19*

GPLE (5%) coagulation 0.46 + 0.19*

Heparin NA no coagulation

difference (%) NA 78.3

Values were expressed as mean + SD (n = 5); *P < 0.05 using T-tests; NA (not
available).

Table 3
Data used to calculate the ICso in DPPH assay of GPLE.

2

Samples  Slope Intercept Range ICso (pg/mL)
concentration
GPLE 0.2807 9.7335 0.9921 40-200 (ng/mL) 143.0 =
1.04°
Trolox 2.5376 15.3030 0.9922 4-20 (pg/mL) 13.8 + 0.46%

Values are expressed as mean + SD (n = 5); means in the same column followed
by different letters are significantly different at P < 0.05 using T-tests.

Table 4
Histopathology evaluation of anorectal mucosa of mice.

Sample  Thickness of Hemorrhage area Number of inflammatory
mucosa (pm) (um2/10,000 pm2) cells/10,000 pm2

N 108.0 +7.1° 93+1.4" 40+07°

C 360.7 + 39.52 1653.0 + 103.8 ° 33.6 +3.6%

OTB 135.2 +27.6 ° 1343 +£82°¢ 7.4+15°

OTG 151.0 + 30.8 ® 2121 +14.0¢ 13.0 + 6.0 ¢

TB 216.4 +70.5 ¢ 466.1 +9.7 122+24°¢

TG 2337 +35.4°¢ 599.2 + 65.9 8 20.6 +5.2°¢

OB 237.4 +£26.0° 399.2 + 66.7 © 16.4 + 2.1 %

oG 267.7 +37.5°¢ 850.1 +13.7" 26.6 +3.1°

Values are expressed as mean + SD (n = 5); means in the same column followed
by different letters are significantly different at P < 0.05 using Tukey’s multiple
range tests.

Thus a sufficient amount of antioxidants is essential to prevent damage
to anorectal tissue (Saad and Lamia, 2009; Faujdar et al., 2018). The
ethanol extract of G. pictum leaves (GPLE) contained significant amounts
of flavonoids (16.3 & 0.79 mg/g HE) and phenolic compounds (428.3 +
18.01 mg/g GAE) as potential natural antioxidants. In actually, DPPH
analysis confirmed the antioxidant activity of GPLE (ICsg = 143.0 +
1.04 pg/mL). These results indicate that GPLE contains chemical com-
ponents that are favorable for reducing oxidative stress in hemorrhoidal
tissues.

As for bleeding control, it is thought that astringent activity is related
to hemostatic property in the aspects of vasoconstriction and blood
coagulation (Nabavizadeh et al., 2016; Ebrahimi et al., 2020; Dandjesso
et al., 2012; Odukoya et al., 2009). The results of the astringency assay
clearly showed the positive effect of GPLE (Table 2). In addition, plasma
recalcification time (PRT), which is an important parameter of blood
coagulation (Abascal and Yarnell, 2005; Ohkura et al., 2015; Ream
Nayal and M Yasser Abajy, 2015), has significantly reduced by the
treatment with GPLE (0.46 + 0.19 min) compared to that of control
(2.12 £+ 0.19 min) (Table 2). These results suggest that GPLE has
beneficial features in stopping the bleeding of hemorrhoids by astrin-
gency and coagulation activities. However, the most important thing is
whether or not it works in animal models, as discussed below.

Croton oil has a strong irritant property in the skin and mucosa and is
generally used to induce mice hemorrhoids. In this study, we used a
croton oil-induced mouse hemorrhoid model to examine in vivo activity,
focusing on the following histological parameters in the anal region,
such as a thickness of the mucosa and external muscle, the number of
inflammatory cells, the area of bleeding, and necrotic cell number

Table 5
Histopathology evaluation of anorectal muscularis externa portion of mice.
Sample  Thickness of Hemorrhage Number of Number of
muscularis area (pm?/ inflammatory necrosis
externa (pm) 10,000 pmz) cells/10,000 pmz cells/
10,000 pm?
N 121.8+£30.1  10.9+38° 0.08+0.11° 0.04 =+ 0.09
b b
C 399.9£50.3% 369.0 +34.1° 7.08 £0.70 2 2.88 +0.22
a
OTB 139.8 + 38.8 419+89°¢ 0.52 +£0.11 ¢ 0.24 £ 0.09
b b
OTG 202.14+24.0¢ 67.2+7.1°¢ 1.00 + 0.14 ¢ 0.52 £0.11
c
TB 218.4+531° 183.9+21.8¢  1.60+0.37¢ 1.16 + 0.21
d
TG 219.6 +60.4 ¢ 252.4 +24.9°¢ 1.96 + 0.33 ¢ 1.12+£0.11
d
OB 294.3 £+ 30.1 229.1 + 25.0 ¢ 2.20 + 0.80 ¢ 1.28 +£0.30
d d
oG 328.5 + 32.7 281.8+12.0°F 2.08 £0.50 1.72 £ 0.33
d e

Values are expressed as mean + SD (n = 5); means in the same column followed
by different letters are significantly different at P < 0.05 using Tukey’s multiple
range tests.

(Figs. 2-4, Tables 4 and 5). The combination of topical and oral GPLE
application significantly reduced these symptoms comparable to that of
the positive control, betamethasone (Figs. 2-4, Tables 4 and 5). These
results strongly support the ethnomedicinal use of G. pictum as a treat-
ment for hemorrhoids.

The release of inflammatory mediators such as prostaglandins, leu-
kotrienes, TNF-q, nitric oxide, and bradykinin are induced by croton oil
treatment. These factors regulate the activation of fibroblasts, endo-
thelial cells, monocytes, lymphocytes, and neutrophils, which leads to
severe inflammation and hemorrhoids (Azeemuddin et al., 2014; Fauj-
dar et al.,, 2018). Some flavonoids have been reported to have
anti-inmflammatory activityies (Hosek and Smejkal, 2015; Kim et al.,
2004). GPLE contains various compounds including flavonoids and
polyphenol, which may directly or synergistically regulate the expres-
sion and function of these inflammatory mediators, but further investi-
gation of chemical constituents and expression analysis of mRNA and
proteins is needed to unveil the detailed mechanisms of this
ethnomedicine.

5. Conclusion

The ethanol extract of Graptophyllum pictum leaves was suggested to
have a therapeutic effect on hemorrhoids by its antioxidant, anti-
inflammatory and hemostatic properties. The present study validates
the ethnomedicinal use of this plant against hemorrhoids and suggests
its therapeutic potential as a promising anti-hemorrhoid agent.
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Glossary

AlCl3: aluminium chloride

ANOVA: analysis of variance

C: control

CaCly: calcium chloride

CMC: carboxymethylcellulose

DMSO: dimethyl sulfoxide

DPPH: 1,1-diphenyl-2-picrylhydrazyl
GAE: gallic acid equivalent

GPL: Graptophyllum pictum leaves

GPLE: Graptophyllum pictum leaves extract
H: hemorrhagic area

HE: hyperoside equivalent

IC: inflammatory cells

IC50: 50% inhibitory concentration

ICR: Institute of Cancer Research

N: normal

NC: necrotic cells

OB: oral betamethasone

OG: oral Graptophyllum pictum leaves extract
OTB: oral-topical betamethasone

OTG: oral-topical Graptophyllum pictum leaves extract
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PPP: Plasma Poor platelet SEM: standard error of the mean
PRT: Plasma recalcification time TB: topical betamethasone
ROS: Reactive oxygen species TG: topical Graptophyllum pictum leaves extract



