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Articles

Determining the Level of Soil Contamination Using an Oat Bioindicator
Anton O. Manaenkov 2", Vladimir S. Bobrik P

a Academy of Management and Production, Moscow, Russian Federation
b AHO OKB "Kristall", Moscow, Russian Federation

Abstract

The article presents the results of soil assessment using a bioindicator — germination of oats
in room conditions. The task included sowing seeds and monitoring the dynamics of plant growth
and development. The work of a team of two people (“B” and “A”) was carried out on the territory
of the Industry Agricultural Business Incubator, as well as at the home of each team member. As a
result of the research, the following was noted. The shoots were unfriendly. Phytotoxicity
coefficients showed that the cleanest point chosen for sampling was calculated to be the dirtiest of
all. The seeds that grew best were those planted in the soil from the first (dirtiest) point; they had
100 % germination. As a result of seed germination, data was obtained that indicated that oats,
with due attention, can grow equally in different soil conditions, perhaps this is due to the
unpretentiousness of this plant or the insufficient distance between soil sampling points.

Keywords: oats, phytotoxicity, bioindicator, samples, above-ground part, underground
part, soil.

1. BBenenue
Cy1ecTByeT MHOTO CIIOCOOOB OIIEHKH ITOYBBI. B JaHHOW paboTe OHA MPOU3BOIUTCS C
IIOMOIIBI0 OMOMHIMKATOPA, B POJIM KOTOPOTO BBICTYIIMJI IPOPAII[BaHUE OBCA.

2. O0cyx)aeHue u pe3yIbTaThl

JKcrIepuMeHT

OnpIT TPOXOAWI Y KaXKJOTO U3 WIEHOB OpHUrajibl Ha IOJOKOHHUKE. IlepBBIA OMIBIT
MIPOBOJIWJICA B MEPUOJ, C 01.11.19 1O 12.11.19, HO OH OKAa3aJICsA Hey/IauYHbIM. BTOpO# OmbIT Havascs
16 HOsAOps B 23:00. BputH 1OCa’KeHBI CEMEHA OBCA, HA 4 CYTKU IIPOU30IIIeJ IPAKTUUECKH JPYKHBII
BCXOJI POCTKOB, KOHTEHHEDPHI C CAKEHIIAMU OBbLIH ITOMEIEHbI B PA3HBIX TOYKAX: HA OCBEIEHHOM
ydJacTKe, Ha MICHbMEHHOM CTOJIE, & TAKXKE B MaJIO OCBEIIEHHOM ydacTKe. [IpoObl IOYBHI B3ATHI U3
Tpéx Touek (PrcyHOK 1).

* Corresponding author
E-mail addresses: manaenkov_ao@amp1996.ru (A.O. Manaenkov)
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Puc. 1. Touku oT60opa mpod
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Puc. 2. Cxema or6opa 1npo6 1mouBbl Puc. 3. Cxema or6opa npob 1mouBbl
c Touku N 2 cTouek N2 1 N° 3

1 TOUKa — HauboJiee 3arpsA3HEHHASA TOUKA, HAXOAAIIAACA PAIOM C IOPOTOH, PSAZIOM ITPOXOJIUT
Telexo/iHas I0POKKa, BBIMOIIEHHAs TIJTUTKOM.

2 TOYKa — TOYKA, 00JIa/IaroIiasi yMEPEHHOH aHTPOTIOTEHHOUW HAarpy3KOU, BhIPAKAOIIEHCS B
y/IJIEHUHU OT TIPOE3KEN YaCTH Ha 20 METPOB U OTHOCUTETHOU OJIM30CTHIO JIECHOTO MAaCCHBA.

3 TOUKa SIBJIsIETCA HanboJiee YUCTHIM MECTOM CPEIN BCceX TOUeK 0TOOpa IMOYBHI, TaK KaK OHA
pacrionaraercsi psagoMm c Jenaposorudeckum cagom umenu P.U. Illpenepa (I'pyszes, 2020),
(OnekyHoBa, 2016).

IIpomecc oroopa npod

Ha Bcex Tpéx Toukax cbop ObLI OAMHAKOBBIM. Ha yuyacTke pasMepoM 50 X 50 CM
pacumIaiach 3eMJIs OT JINCTHEB, BETOK M KAMHEH /10 Havasia caMOTO IIOYBEHHOTO TTOKpoBa. Jlanee
IIOAPYYHBIMHU cpeacrsaMu (He6OIIbHII/IMI/I INIAaCTUKOBBIMU CTaKaHaMUu u .TIOl'IaTKaMI/I)
IIPOU3BOAUJIOCH BBIKAIIBIBAHHWE 3€MJIU A0 I‘.TIY6I/IHLI HpI/I6J'II/IBI/ITeJ'II)HO 15 CM. C06paHHbIﬁ TPYHT
MIOMEIAJICA B ITAKeT, YTOOBI JOHECTH JI0 MecTa 00pabOTKU.

Jlasee B TeueHHe HeNEJU IMPOUCXOJMJIA IMPOCYIIKA MOYBbI (Ha Oymare ¢opmara A3) Tak,
4TOOBI JIUIIHSASA BJIara UCIIApUJIach, U 3eMJIsA OKa3aIach CyXOM, IOCJIe 3TOTO MOYBA OUMINAIACh OT
JIMIITHUX IPUMeECeH U mepeMelInBasach 10 PABHOMEPHON KOHCHUCTEHITUH U Jlajiee IIPOU3BOINIACH
IIOCa/IKa.
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[TepBbIil ONWBIT MpopamuBaHusA ObLI HeyZauyHbIH. OBec He MPOpOC, MPUYHHA — OOHJIbHOE
KOJIMYECTBO BOJIbI B IIOUBE.

BTOpO¥# OIBIT: MOC/Ie MPOCYIIIKKA IIOYBa CHOBA MPOCEUBasIach, yOpaIuCh JIUIIHUE CEMeHa U
MMPOPOCTKH, OCTaBIIIHECS ITOCJIE MIPOIILJIOTO OITBITA, JIaJIee ITOCEB ITPOUCXOUIT IIOBTOPHO.

B3sB 1o 6 (Ha K&Ky TOUKY IO 2) KOHTEHHEPOB-CTaKaHOB Ha 2 yesoBeKa («B» u «A») u3
Opurazbl, TPOU3BOINJIOCH paccaKUBaHUEe ceMsiH. [IpeaBapuTeIbHO B KOHTEHHEDHI MTOJIOKHIIN 10
onHOM candeTke, uTOOBI 33/Iep>KUBATh MOUYBY, KOTOPas BBIMBIBAIACH OBl MPU IMOJIUBE PACTEHUMH.
Jlasiee, mpocesiB ITOYBY, HAYAJIOCh BHIKJIAJIBIBAHUE €€ CJI0EM B 4-5 cM. /lajiee B KaK/Iblii KOHTEHED
KJIAJIOCh T10 10 ceMsH (B cymMMe 120), KOTOpble HEMHOTO IPHUCHINAINCh TOHKUM CJIOEM CYXOH 3eMJIu
(0,3-0,5 MM). 3arem cieoBasia HEOOWJIBHBIA IIOJUB, YTOOBI CeMeHa IPIIKUIINCH. 3aceB
MIPOUCXOAUI 16 HOSIOPs B 22:00. B TeueHue caeAyomux ABYX HEJIETb OTCIEKUBAIOCHh COCTOSTHHE,
IepUOIUYECKH TIOJIMBasi WIM >Ke Opbl3ras C IyJbBepu3aTopa KOHTEHHEPHI, U YKe 20 HOS0ps
Mpou3oIes BcxoA IepBbix pocTkoB (Ckymuenko, CokosioBa, 2009), (lemamBmwin, 1995),
(Yecnokona, Yyraii, 2008).

Puc. 5. IIpo6a Ha IATHIN AEHD OIIBITA
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[To wToramMm MpOW3BENEHHBIX HCHBITAHUN OBLIM IOJyYEHBI JIaHHBIE, KOTOPHIE CBEIEHBI B
Tabmunax 1—5. B Tabaumax 1—2 BOHcaHbl 3HAUEHUs U3MepeHUU B (opmate: JUIMHA POCTKA OT
ceMeuKa//yITMHAa Kopellka. Bce w3MepeHUs JlaHbl Ha IIOCIEAHUH JleHb ombiTa. Ha ocHOBe
Tabstu1r 1—5 MpOU3Be/IeHbI BHIBOBI U JAHHBIE 110 KOTOPHIM CBeZieHbI B Tabunax 6—7.

Taosmmma 1. [Ipo6bl mpopamuBanus oBca (OIbIT «B»)

Touka JlarHple (Haa3eMHas 4acTh / MoA3eMHast YacTh, B CM)
11,5 / 13,4/ | 15/ 13,6 / | 15,2/
. 34 | /10 55" | 38 [2074) 65| bo
Lo 20,7/ | 18,5/ | 15,7/ | 13,5/ | 14,4/ | 22,9/ | 18,2/ | 18,7/ | 13,1/

3,4 1,9 3,8 2,9 1,8 3,6 3,8 4,5 2,3
16,7 5,6 12,2
/4,6 /1,2 /2,4
50 18,2/ 1 19,5/ | 17,9/ | 168/ | 19,7/ | 21,2/ | 23,6/
) 4,8 3,2 3,5 4,7 5,2 1,6 3,9
18,7/ | 19,5/ | 21,3/ | 21,7/ | 8,6/ | 13,8/ | 16,4/ | 18,9/
3,4 2,5 2,9 4,1 1,2 4,6 2,7 3,1
18,9/ | 22,2/ | 20,3/ | 17,5/ | 20,8/
3,9 2,9 3,1 2,6 3,6

2.1

3.1

3.2

Tao6auna 2. [Ipo6s! mpopaniuBaHus oBca (OIBIT «A»)

Touka JlarnHble (Hag3eMHast 9acThb / Mo/i3eMHasI YacTh, B CM)
i1 24/ | 22/ | 83/ | 18/ | 242/ 23/ | 7.7/
) 3,5 2,8 1,4 1,5 5,4 4,2 2,8
13/ | 22/ | 20/ | 21,8/ | 24/ | 23/ 22,5/
-2 58 | 45 | 56 | 65 | 28 | a7 |%/29] o3
51 155/ | 18,4/ | 143/ | 18/ | 132/ | 15/
’ 2 2,8 2,1 3,9 1,7 3,8
- 23,5/ | 21,5/ | 20,7/ | 23,1/ | 21,3/ | 19,5/ | 16/ | 17/ | 22/ | 225/
2 3 7 4,2 3,5 3,6 2,1 2,9 1,5 3,3
3.1 25/ | 21/ | 19,6/ | 16,7/ | 20,7/ | 20,3/
3’5 472 372 279 377 572
5 15/ | 1,8/ | 221/ 1225/ 1 17,9/
3 35 | 31 | 36 | 28 | 26

Ta6smna 3. CpefHye 3HaUeHUS BEPIIKOB U KOPEIITKOB 10 TOYKAaM, B CAHTHMETpPaxX

Touxa «B» «A»
Hapzemnuan yacTtb ITog3eMHas 4acTb Hapzemuasa vactey | IloazemHas gyactb

1.1 12,94 3,15 18,17 3,08

1.2 17,3 3,1 18,04 2,9

2.1 11,5 2,73 15,73 2,72

2.2 19,0 4,3 20,71 3,31

3.1 19,56 3,06 20,55 3,78

3.2 19,04 3,22 17,16 3,12

Taoauna 4. BcxoxxecTs 1o JHAM

Jenp | 20.11 | 21.11 | 22.11 | 23.11 | 24.1 | 25.11 | 26.11
«B»

1.1 0 2 4 5 5 6 7

1.2 1 3 3 4 6 8 9
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JleHp 20.11 21.11 22.11 23.11 24.11 25.11 26.11
2.1 0 0 0 1 2 3 3
2.2 0 2 3 5 6 6 7
3.1 1 2 3 5 6 6 8
3.2 O O 2 3 4 5 5
«A»

1.1 o 3 4 5 5 7 7
1.2 1 1 4 6 7 7 8
2.1 0 1 3 4 5 5 6
2.2 2 4 6 8 9 10 10
3.1 2 3 4 4 6 6 6
3.2 2 3 4 4 4 5 5

Taoauna 5. CpaBHHUTeIbHAS TabIHAIIA

BexoskecTb TpopocTKOB (%) XapakTepuCTHKA TPOPOCTKOB OueHKa 3arpsA3HEHUS
Memnee 20 Menkue U ypoJJIBbIE CuwibHOE
20-60 ToHKHe U KOPOTKHE Cpennee
60-90 [TouTu HOpMaJIBLHOU JJIUHBI Cmaboe
90-100 PoBHBIE U KpenKkue OrcyTcTByeT
Ta6smna 6. BcxoecTh POCTKOB B IIPOIEHTAX
Touku
1.1 1.2 2.1 2.2 3.1 3.2
«B» 70 90 30 70 8o 50
«A» 70 8o 60 100 60 50
Taosmmma 7. OneHka 3arpsi3HeHUs TOUBbI
Touku
11 | 12 21 | 2.2 31 | 3.2
«B» Cnaboe / OTCyTCTBYET Cpennee / Ciaboe Cnaboe / Cpennee
«A» Crnaboe Cnaboe / OTCyTCTBYET Cnaboe / Cpennee

[Ipoanasm3upoBaB TabIUIBI 7, MOXKHO C/IeJIaTh BBIBOJ, O TOM, YTO MEPBas TOYKA SIBJISIETCS
HanboJIee YMCTOH, BTOpasi — CpeHe3arpsi3HEHHOU, a TPEThsI CaMOU 3aTPSI3HEHHOU U3 BCEX.

®, = %=+100,% )

rae ®,— xk03ddUIUeHT GUTOTOKCUIHOCTH; L, — JJIMHA BepIIKA WIM KOpeIIKa Ha KOHTPOJIe

(umcras Touka), L— AyIMHA BepIIKa/KOpeIIKka Ha 3arpsA3HeHHON WIN cpeHe3arpsA3HEHHON TOUKe.
15,25-15,12

@, (27"B"HaAz3.) =
@, (21"'B"nogz.) =
@, (3T"B"HaAz.) =
@, (31"'B"nogz.) =
@, (27"A"Hag3.) =
@, (2T1"A"nogz.) =
@, (3T"A"Hagz.) =
@, (31"°A"nogz.) =

3,515-3,125
19,75-15,12
3,14-3,125

18,22-181035

18,855-18,1035

* 100 = 0,85%

15,25

* 100 = 11,09%
+* 100 = 23,44%

3,515

18,75

* 100 = 0,48%
* 100 = 0,63%

3.14

———— %100 = 0,83%

3,015

+ 100 = 3,98%

13,855

3,45-2,99

—— 100 = 13,33%

3.45
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Tao6auna 8. CBogHas Tabsua 1o GUTOTOKCUIHOCTH, %

«B» «A»
2 TOUKa — HaA3eMHas 4acTh 0,85 0,63
2 TOUKAa — MO/I3EMHAA YaCTh 11,09 0,83
3 TOYKa — HaJI3EMHAas1 YacTh 23,44 3,98
3 TOYKa — MoA3eMHAasA YacTh 0,48 13,3

I/ICXO,I[}I U3 PpE3YJIbTATOB PACYETOB KOC—)(l)(i)I/ILII/IeHTOB (I)I/ITOTOKCI/I‘—IHOCTI/I, MOXHO cJaesiaTb
BBIBO/I, YTO KOB(I)(I)I/IIJ;I/IEHT Ha BTOpOfI TOYKE MEHbBIIIE, YEM Ha Tp6TbefI. 91O CBHUAETETIbCTBYET O TOM,
YTO TPEThs TOUKA 0TOOpa mpob Gosiee 3arps3HenHas (bemtoyenko u zip., 2014; MaHaeHKOB U Jp.,
2020).

3. 3aKJIIoueHue

B pesysibTaTe MpoOBEAEHHBIX UCCIEA0BAHUI OBLIIO OTMEUYEHO CIIEAYIONIEE.

Bexompr Obutn HenpykHble. KoaddummeHTsl (GUTOTOKCUYHOCTA IIOKA3ad, YTO camas
YucTasi TOYKa, BRIOpaHHAs I 0TOOpA P00, ABJISETCA 10 Pe3yabTaTaM PacyeToOB CaMOU TPSI3HOU
u3 BceX. JIyule Bcero pociau Te ceMeHa, OCaKEeHHbIE B ITOYBY C MEPBOH (caMO TPA3HOI) TOYKH,
I 100 % BCXOXKECTb.

Touku oTbopa nMpob OGHUIN PaCIIOIOKEHBI IPUMEPHO B OTHON MECTHOCTH — HAa TEPPUTOPUHU
oTpacieBoro Ou3Hec-WHKyOaTtopa. B wmrTore mpopammuBaHus ceMsH ObUIM IIOJyYeHbBl JIAHHBIE,
KOTOpBIE CBUJIETEJBCTBOBAJIA O TOM, YTO OBEC NIPH JOJKHOM BHHUMAHUU MOKET IIPOU3PACTATh
OJIMHAKOBO B Pa3HbIX ITOYBEHHBIX YCJIOBUAX, BO3MOKHO, 5TO CBA3AaHHO C HEIPUXOTJIMBOCTHIO
JTAHHOTO PACTEHUS WIN HEZIOCTATOYHOH y/IaJIEHHOCTHIO MEXKy TOUKaMU 0TO0pa IpO0 ITOYBHL.
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OmnpenesieHre ypoBHS 3arpsA3HEHUA MMOYBHI ¢ IOMOIIBIO OMOMHANKATOPa OBCa
AnTon OsneroBud MaHaeHkoB ? -, Bragumup Cepreesuu bo6puk P

a AkasiemMus yIipaBJjieHUs U IPOU3BOCTBA, MockBa, Poccuiickas ®enepanusa
b AXO OKB «Kpucramn», Mocksa, Poccuiickas ®eneparus

AnHOoTanmAa. B cratee ImpencTaByieHbl Ppe3yJbTaThl OLEHKU TIOYBBI C IIOMOIIBIO
O6uoMHAUKATOpa — MPOpallliBaHNEeM OBCa B KOMHATHBIX YCJI0BUAX. B 3a/1auy BXOMIIO IpOBeZieHUE
IoceBa CEMSH, OTCIIEKUBAHUE IMHAMUKU POCTA U Pa3BUTUA pacTeHui. Pabora 6Gpuraapl U3 AByX
yesioBek («B» 1 «A») npoBoausiack Ha Teppuropuu OTpacaeBoro arpapHoro 6u3Hec-umHKybaTopa,
a Takke B JIOMAIIHUX YCJOBHUAX KaXKJOrO UjleHa KOMaHJbl. B pe3ysbrare NIpOBEIEHHBIX
HCCJIeIoBaHUN ObLIO OTMeueHO ciefymomiee. Bexonpl Obuin  Henpy:kHble. KoaddunmeHTs
(puUTOTOKCHYHOCTH MTOKAa3aJIH, YTO caMasi YMCTasA TOUKA, BRIOpaHHAasA 111 0TOOpa mpo0, sIBJISIETCS IO
pe3yJibTaTaM pacyeToB caMOU TPA3HOUN U3 Bcex. JIydlle BCEro pocjiv Te ceMeHa, MOCaKEHHbIE B
MIOYBY C TIEPBOH (caMOU TPA3HOM) TOYKH, AATH 100 % BCXOXKECTh. B UTOTE MpopammuBaHus ceMsH
OBLIH TIOJTyJYEeHBI JaHHBIE, KOTOPBIE CBUAETETHLCTBOBAJIA O TOM, UTO OBEC MPU JOJKHOM BHUMAaHUU
MOKET MPOU3PACTaTh OITUHAKOBO B PA3HBIX MMOYBEHHBIX YCJIOBHUAX, BO3MOKHO, 5TO CBSI3aHHO C
HEMPUXOTJIMBOCTHIO JIAHHOTO PACTEHUs WM HEOCTATOYHOU YJAJIEHHOCTHIO MEXKAY TOYKaMU
orbopa mpob MOYBBI.

KialoueBble cioBa: oBéC, GUTOTOKCUYHOCTh, OMOUHAMKATOP, NMPOOBI, Ha/I3eMHasA YacTh,
MO/I3€MHAs YaCTh, IOYBA.
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Abstract

Malaria still remains a public health problem in developing countries. Malaria is one of the
most prevalent diseases as people still rely on traditional medicine as source of treatment for this
disease. Malaria causes mortality and morbidity with social economic impact in developing
countries where the burden is high. Reports showed that the high global health challenges is partly
due to multidrug resistance P. falciparum develop on existing and available antimalarial drugs
and that has spur the search of alternate treatment with low or less side effect. The purpose of this
study is to evaluate the antimalarial potential of methanolic extract of Carica papaya yellow leaf
on animal model. In vivo screening for antimalarial drug discovery is of the recommended stream
line process for new compound in path from drug discovery to developing. The Rane’s curative
method of established infection was employed in vivo for assessing antimalarial activity. Swiss
albino mice of both sexes weighing between 23-27 g and aged 6 weeks were infected with 1x107 P.
berghei (NK-65) RBC/ml intraperitoneally and were treated with various dose (100, 200 and
4o0omg/lg bt.wt) of C. papaya yellow leaf methanolic extract. Acute oral toxicity test was employed
using OECD method. The mice treated with 400 mg/kg b.wt of C. papaya yellow leaf extract
showed significant (P < 0.05) antimalarial activity. In acute oral toxicity result showed that the
maximum tolerated dose was found to be 5000 mg/kg body weight. C. papaya leaf extract showed
antimalarial activity and study has validated its use by locals in the treatment of malaria in most
developing countries. Recommendations are made for the isolation and identification of bioactive
substance for possible drug development.

Keywords: Antimalarial activity, P. berghei (NK-65), infected mice, C. papaya yellow leaf.

1. Introduction

Malaria is a serious pathogenic disorder, which causes mortality and morbidity with social and
economic impact most especially in developing countries where the burden of malaria is very high.
According to WHO 2021, there were an estimated 241 million malaria cases and 627,000 malaria
related cases worldwide which represent 14 million more case in 2021 compound to 2019, and 69,000
more death. Which were linked to disruption to the provision of malaria prevention, diagnosis and
treatment drug the pandemic. This disease has positioned about 3.3 billion people at risk.
The recommended preventive drugs include a combination of sulfadoxine, pyrimethamine and
amodiaquine, while the therapeutic strategy includes use of first lane drugs — artemisinin

* Corresponding author
E-mail addresses: Mankilikma@unijos.edu.ng (M. Mary Mankilik)
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compound therapy in areas where P. falciparum is endemic and chloroquine (CQ), in the areas
where it is still efficient.

The high global challenges developed by existing and partly available antimalarial drug due
to multidrug resistance P. falciparum has led to the urgent need in search for newer treatments to
eradicate malaria most especially in developing countries.

Although the available synthesized drugs may have side effects, indigeneous drugs are better
alternate sources for the treatment of malaria due to low or less side effect. The resistance in
malaria parasite is believed to have emerged through mutation in the active sites of drug targets or
from biochemical changes in drug receptors.

The plant C. papaya L (English Paw-Paw; Hausa: Gwanda; Marghi; Ron: Mban) is a large
tree-like plant belonging to the Caricaceae family, it is commonly called “Paw-Paw”. C. papaya is
widely grown in tropical and subtropical lowlands region. Among the developing countries, India,
Indonesia, Mexico, Nigeria and Thailand are the largest papaya grown countries (Wimalawansa,
1981).

In contains pawpaw, chymoparinad vegetable pepsin (Wimalawansa, 1981). The presence of
papaya endopeptidase II and Carica papaya endopeptidase IV were also reported. Protein,
carpaine were also found to be present (Gills, 1992), leaves contain Carposide and seed contain
Myrosinase carian and Sinigrin glycoside (Otskia et al., 2010). Phytochemicals present includes
tanins, flavonoid, saponin, anthroquinones, steroids reducing sugars, cardinolides and phenolics
(Owoyele et al., 2008).

2. Material and methods

Collection and authentication of plant materials

The yellow leaf of C. papaya were collected from university permanent site Naraguta Campus
in April 2021 and was authenticated by a taxonomist at the Department of Plant Science and
Biotechnology, Faculty of Natural Science University of Jos, Nigeria and specimen with voucher
number JUHN21000418 was deposited in the departmental herbarium.

Preparation of the yellow leaf extract

After the collection of the yellow leaf water to remove any dirt and foreign particles and then
shade dried. The dried yellow leaves were then crushed and grounded to get a powder form and
weighed the powdered material (50 g) was weighed and extracted with 300 ml of methanolic for
72 hrs as described by Mankilik et al., 2021a, Mankilik et al., 2021b the solution obtained was
sieved and extract kept in a desiccator to evaporate. It was then kept in a clean sterile bottle for
further use.

Chemicals

All chemicals and reagents used were of analytical grade procured from various certified local
and international suppliers.

Acute oral toxicity studies

A safe oral dose of the extract was determined by accurate oral toxicity test of Organization of
Economic Cooperation and Development (OECD, 2008) as per 425 guidelines as described by
Mankilik et al., 2021a. The animals were observed for any sign of toxicity OECD, 2008.

Experimental animals

Swiss albino mice weighing 18-30 g of either sex were used in the study. All the animals were
housed for a week in a ventilated standard environment condition. The animals were used in this
study were obtained from animal house unit of Pharmacology Department, Faculty of
Pharmaceutical Sciences, University of Jos. The experiment was approved by the ethical committee
Animal experimental unit, Department of Pharmacology and experiment were conducted as per
guidelines of Institutional Animal Case and Use Committee (IACU) in collaboration with Office of
Laboratory Animal Welfare office of laboratory animal (OLAW) with approval number F17-00379.

Maintenance of P. berghei

The chloroquine (CQ) sensitive rodent malarial parasite P. berghei (NK-65) strain was
purchased from the National Institute of Medical Research, Ibadan, Oyo State, Nigeria. The blood
stage parasite was maintained in an adult donor mice y serial blood passage and mice with 20-30 %
rising parasiteamia was aneasthesized using chloroform dapped in a cotton wool. The blood
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collected in heparinized tubes contain 0.5 % trisodium citrate buffer and adjusted with 0.9 %
physiological saline so that each 0.2 ml aliquate contain 1x1077 infected red blood cell/ml of blood.

Antimalarial test — Rane’s curative assay

In the curative assay on Day 0 (D,) mice were intraperitoneally infected with 1x107- P.
berghei infected erythrocytes followed by random division of into four groups of 3 mice, each group
72 hrs after observation, the groups 1-3 orally received the plant extract of 200, 300 and
400 mg/kg bwt/day respectively. The group 4 (negative control) and group 5 (positive control)
received 0.2 ml of vehicle and CQ phosphate 25 ml/kg b.wt/day respectively. The animals were
dosed accordingly once daily for 5 consecutive days (D.-D,). On Ds, the blood parasiteamia in the
all the groups were determined by using Giemsa stain. The mean survival of the treatment group
were. Arithmetically determined by calculating the average survival time starting from day of
infection to 30 days (Do-D2g), in the Rane’s test, the body weight was measured 3 hrs between
infection on day o and consecutively from D; — Dg during treatment period to establish the effect of
plant drug on malarial mice (Ryley, Peters, 1970).

Determination of mean survival time

Mortality in each group was monitored daily from the time of parasite inoculation to death in
the treatment and control groups throughout the study period. In the curative assay (Rane’s test)
the survival was observed for 30 days (Do — D29). The Mean Survival Time (MST) of each group
was calculated as:

Sum of survival time of all mice ona group
MST 24mof ! g

total number of mice ina group
Statistical data analysis
Each experiment was done in triplicate and data’s were expressed as mean + standard error
on mean. Statistical significance was determined by one way analysis variance (ANOVA). The P <
0.05 from percentage parasiteamia were considered statistically significant when compared to
control group.

3. Results

Phytochemical screening

The phytochemical screening of C. papaya yellow leaf methanolic extract reveals the
presence of flavonoid, tannins, balsam, phenols and resins (Table 1).

Acute toxicity

The result of the toxicity study was depicted in Table 2. The extract was found to be safer up
to 5000mg/kg b.wt.

Body weight

Result of Figure 1 showed that body weight of mice in the control group (CQ = 25 mg/kg)
significantly increased, compared to negative control and other treatment groups. Dose dependent
decrease was seen in treatment group (400 > 300 > 200).

PCV

Extracts did not ameliorate reduction in PCV level (Figure 2) reduction in PCV treatment
group is dose is dependent as standard drug treatment group prevented reduction in PCV.

Antiplasmodial activity of plant extract and chloroquine

The result showed that the percentage increase in mice treated with extract at different doses
on day 2 (D.) while the parasiteamia of the mice treated with CQ 10 mg/kg did not increase
compound compared to to those treated with C. papaya extract on day 2. In the chloroquine
treated group, there was significant reduction in P. berghei to non-detectable level (Ds — D).
(Figure 3) there was significant (P < 0.05) decrease in parasiteamia level of mice infected with P.
berghei and treated with 400mg/kg of C. papaya yellow leaf extract on Day 10 (D,o).

Mean Survival Time

All extract prolonged survival time, with 400 mg/kg b.wt of extract surviving being standard
drug experimental period compared to the infected untreated (Table 3).
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Table 1. Phytochemical profile of the Yellow Leaves Methanolic Extract On Carica papaya

PHYTOCHEMICAL RESULT

Alkaloids +
Flavonoids +
Tannins +
Saponins -
Terpenes and steroids +
Cardiac glycosides -
Balsams

Carbohydrates -
Phenols +

Resins +

KEY
- = absent
+ = present

Table 2. Acute toxicity of plant extract in mice with behavioral changes

Plant Behavioral changes
C. papaya 2000 mg/kg b.wt 5000 mg/kg b.wt
Yellow leaf ) . . .
. No behavioral changes or mortality, except hair erection, no
methanolic
extract other symptoms were observed,

No signs of toxicity and mortality was observed.

Table 3. Mode of Survival Time (MST) of Swiss albino mice

GROUPS SURVIVAL RATE

200 mg/kg b. wt 18 days

300 mg/kg b. wt 16 days

400 mg/kgb.wt Lived beyond experimental period
Infected/Untreated 13 days

25 mg/kgb. wt of chloroquine Lived beyond experimental period

GHT O

Fig. 1. Effect of yellow leaves methanolic extract of Carica papaya on body weight of Plasmodium
berghei mice
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Fig. 2. Effect of yellow leaves methanolic extract of Carica papaya on PCV of
Plasmodium berghei mice
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Fig 3. In vivo antiplasmodial activity of yellow leaves extract of Carica papaya against
Plasmodium berghei infected mice

4. Discussion

Malaria remain the most vital pathogen disease. The rodent malaria parasite P. berghei is
reported to be analogous to human malaria parasites in most essential aspect of structures,
physiology life-cycle and model for the investigation of biology of malaria parasites, parasite — host
interaction, vaccine development and drug testing (Fidock et al., 2004).

In toxicity test of yellow leaf methanol extract of C. papaya showed no visible toxic effects up
to 5000 mg/kg b.wt. This study is similar to our previous study on the aqueous and methanolic
extract of A. aspera shoot (Mankilik et al., 2021a; Mankilik et al., 2021b).

In the antiplasmodial study, the chloroquine sensitive P. berghei (NK-65) strain was used to
check the efficacy of C. papaya yellow leaf methanolic extract along with conventional antimalarial
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agent chloroquine. Hence in the antimalarial screening the drug is expected to prevent body weight
loss under parasiteamia. The crude extract of C. papaya at various doses prevented weight loss
induced with increased in parasiteamia level. In our study there was steady decrease in weight by
extract treated group, except for dose 400 mg/kg b.wt where steady increase was recorded.
Decrease in weight has been associated with decreased food intake, disturbed metabolic function
and likely hypoglycaemia (Atkinson et al., 2000; Bashar et al., 2012).

The plant extract was effective in curative assay exhibiting above 50 % antiplasmodial
activity. In our studies there was a remarkable increase of parasiteamia level by infected untreated
groups of mice with remarkable decrease in chloroquine treated group from day 8 to a non-
detectable level. The extract treated groups also reduced P. berghei levels compared with infected
untreated. The present study was also comparable to our previous antiplasmodial study reported
(Mankilik et al., 2021a; Mankilik et al., 2021b) on A. aspera L.; Vernoma amgadalina (Longdet et
al., 2021); Eucalyptus cameldulensis ethylacetate extract (Longdet et al., 2020) with array of
positive approaches for medicinal plants in malaria. The methanolic extract revealed the presence
of bioactive component contained in the plant such as, terpenoids, alkaloids, flavonoids, tannins
and phenol. Proving that the may be the major constituent for antimalarial activity. This activity
could be attributed to the presence of good concentration of active compounds in higher doses
(Zaruwa et al., 2018).

The observation of mean survival time in days revealed that the drug treated group prolonged
the survival time of mice compared to the untreated group. The chloroquine group animals’
survival beyond the experimental period (D.y) compared to negative control which displayed
13 days of survival. At higher doses of 400 mg/kg b.wt of C. papaya, survival days were beyond the
experimental period, while at dose 200 mg/kg and 300 mg/kg b.wt prolonged survival of mice for
18 and 16 days respectively. These could be due to the reduced parasiteamia could and overall
reduction in pathologic effect of the parasite strain on the study mice and thus agreed with the
report that bioactive compounds of medicinal plants that prolonged survival time greater than
twelve days in considered as active (Ural et al., 2014). This study is consistent with previous study
(Mankilik et al., 2021a; Mankilik et al., 2021b).

From our study, there was remarkable decline in PCV levels of mice in all treatment group
from D.-D,, compared to the standard control. The low PCV observed in the infected and untreated
groups may be as a result of heamolysis due to growing infection. This is in tandem with report that
induced reduction in PCV levels during malaria in rodent occurred approximately 48 hrs post
infection (Mace et al., 2015). The destruction of RBC either by parasite multiplication or spleen
reticuloendothelial cell action in the pressure of many abnormal RBC stimulate the spleen to
produce many phagocytes which could lead to aneamia P. berghei infected mice (Chinchilla et al.,
1998). Carica papaya displayed antimalarial effect this has ability to reduce the erythrocytes stages
(merozoites, schizonts and gametocytes) of P. berghei and hence justify its traditional usage of
malaria remedy. This is in tandem with previous research that C. papaya L. extracted from leaf was
reported having antidengue, anti-inflammatory and antimalarial (Charan et al., 2016; Pandey et al.,
2016; Ansari, 2016).

5. Conclusion

The study showed that yellow leaf methanolic extract of Carica papaya leaf could possess
useful phytocompounds and may be a potential candidate for isolation of antimalarial compound
and may provide scientific support for its use in traditional medicine. Extract is safe as no sign of
mortality or morbidity was seen.
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Abstract

Turkey with a huge and rich variety of flora reserves lots of medical, aromatic and bioactive
properties plants within its structure. In Turkey public medical science applications are
encountered extensively and Turkey is one of the leading countries in the trade of medicinal and
aromatic plants because of its geographical location, difference climate conditions, plant diversity
and agricultural potential. As in whole world and in Turkey, use of plants existing in the natural
flora for different purposes in traditional medicine; as spice, tea, insecticide, resin, veterinary cure,
glue, essential oil, beverage, beekeeping, landscape and cosmetic industry. On the other hand, this
important ethnobotanical knowledges are facing a danger of being lost by contemperary
urbanisation and other negative factors.

The local population has long utilized the taxa of the genus Sideritis L., as herbal tea and in
traditional medicine. Most of Sideritis taxa have significant biological activity, the biological
activities and traditional usage of the Sideritis taxa are far better understood in recent years but
still needs attention. The majority of Sideritis taxa exhibit a variety of biological functions and are
highly interesting for future research on their pharmacological characteristics and potential for
pharmacy and medicine.

In this study, it is aimed to review major essential oil compound, usage of traditional
knowledge and biological activities of some Sideritis taxa in Turkey.

Keywords: Sideritis, Ethnobotany, Medicinal plant, Aromatic plant, Traditional use,
Biological activity, Essential oil.

1. Introduction

Sideritis L. genus is in the Lamiaceae family. Lamiaceae is a family include economically
important grasses, shrubs and rarely in tree form. Sideritis, Salvia, Thymus, Mentha, Origanum,
Phlomis, Nepeta, Teucrium, Rosmarinus, Lavandula, Thymbra, Satureja, Ballota, Stachys,
Ajuga, Prunella, Melissa, Lamium, Marrubium are most known genuses of Lamiaceae; which have
many aromatic and medicinal importance taxa. While Lamiaceae members naturally grow in many
parts of the world, especially in the gene center of Mediterranean region, Labiatae is represented by
very few species in cold regions.

* Corresponding author .
E-mail addresses: talipsahin34@gmail.com (T. Sahin), omerkilic77@gmail.com (O. Kilig),
ttaskin237@gmail.com (T. Tagkin)
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The Lamiaceae family is one of the rich and important cosmopolitan families of Angiosperms,
represented by 224 genera and approximately 5600 species in the world. According to the Flora of
Turkey, there are approximately 45 genera and more than 850 taxa of which mor ethan 235 are
endemic. In addition, Lamiaceae members are in the first place among the plants traded in Turkey
(Kilig, 2014).

Members of Lamiaceae have a unique aromatic odor and are aromatic plants, and these
fragrances they carry are due to essential oils. Due to have abundant essential oils, they have been
used in medicine, cuisine, landscaping, pharmacy and perfumery for a long time. In addition, it is
known that aromatic compounds, which are abundant in Lamiaceae members, affect the mood and
health of individuals intensely and are used extensively in phytotherapy and aromatherapy.
The Lamiaceae family is the family of plants most known and studied for their essential oils all over
the world (Lee et al., 2011).

The genus Sideritis is one of the genus with the highest endemism rate in Turkey, and
approximately 1/3 of the Sideritis taxa are endemic for Turkey. Due to its high endemism rate
(79.5 %), Turkey is one of the gene centers of this genus. In Turkey, the species belonging to the
genus Sideritis are known by different names among the people (Kili¢, 2002).

In this review study, major essential oil compound, usage of traditional knowledge and
biological activities of some Sideritis taxa in Turkey are compiled.

2. Results and discussion

Usage properties of some sideritis taxa

Medicinal aromatic plants are generally used as a source of tea, spice, folk medicine and
source of essential oil, and Sideritis members are ethnobotanically important and economically
valuable plants used for these purposes. The first information about the use of Sideritis taxa as
medicinal plants dates back to the first century. In many country Sideritis taxa are used as herbal
tea. In addition, Sideritis taxa are usage as herbal tea, many taxa are used in the traditional
medicine for treatment of different diseases and health problems (Baser, 2000).

Sideritis taxa are widely used as folk medicine and herbal tea in Turkey ethnobotany.
Commonly used because of its nervous system stimulant, anti-inflammatory, antispasmodic,
carminative, analgesic, sedative, antitussive, stomachic and anticonvulsant effects. Members of the
Sideritis genus are also widely used in the treatment of colds and gastrointestinal diseases
(Table 1).

Sideritis taxa are also widely used in the aromatherapy and in phytoteraphy, because they
contain high rates of fragrant oils and commonly used aromatic substances. For this reason, some
members of the Sideritis genus, which have high economic value. Sideritis species are often used in
the treatment of inflammation and gastrointestinal disorders. These activities are based on the
antioxidant properties of terpenoids and flavonoids in its composition (Koleva et al., 2002).

Sideritis albiflora, Sideritis congesta, Sideritis libanotica, Sideritis perfoliata and Sideritis
sipylea have also been reported to be used as analgesics in stomach pain (Ozaydin et al., 2005).
S. vulcanica is consumed as an antipyretic and as an antipyretic among the people, and it is also
ground and inhaled as a powder against headache (Arslan, 1999). Sideritis libanotica as a sedative,
in colds, in the treatment of skin wounds, as an astringent. It has been reported that S. montana is
used as a cough suppressant (Altundag, Oztiirk, 2011).

According to another study, Sideritis perfoliata is used in folk medicine for colds, bronchitis,
stomach disorders. It has been noted that Sideritis trojana is also used in stomach disorders,
abdominal pain, laxative, kidney diseases and sore throat (Bulut, Tuzlaci, 2015). Sideritis trojana
was used as a folk remedy for digestive problems and colds (Polat, Satil, 2012).

In another study, Sideritis leptoclada was used as a sedative in the treatment of colds and
shortness of breath. It has been noted that Sideritis montana is used as a folk remedy in the
treatment of stomach ailments (Kilic et al., 2021). It has been reported that Sideritis albiflora is
used as a diuretic, diabetic, relieving stomach and respiratory ailments (Sar1 et al., 2010).
S. scardica for calming down after work and Sideritis condensata is used traditionally for stress
relief (Bruno et al., 2002).

Many Sideritis taxa are used for treatment of flu and colds, respiratory diseases, diseases of
the digestive system, diseases of the urinary system, diseases of the cardiovascular system and
anemia. In addition pharmacological activity of Sideritis members can be listed as; antimicrobial
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and antivirus activity, antioxidant activity, anti-iflammatory activity, gastroprotective activity,
pharmacologic activities on the central nervous system diseases, cytotoxic activity and other
activites (Aneva et al., 2019).

Table 1. Used part, ethnobotanical uses, bioactivity and major essential compund of some

Sideritis taxa.

Botanical Location of Used Part | Preparation Ethnobotanical Reported Major essential
name the Plant method uses bioactivities 0il compound
Bingol, Common cold, flu,
Kazdag1/Balikesi Aerial stomach ailments Antimicrobial, Carvacrol
S. athea r, Edremit/ parts, Infusion (Polat et al., 2011; Antidepressant, (Kiiciik et al.,
Balikesir flowers Kalankan et al., Ability to memorize 2021)
2015) (Polat, Satil, (Kilig et al., 2003;
2012; Sahin, Kilig, Oztiirk et al., 1996)
2022)
Heartburn, cold, Antimicrobial, B-pinene
S. Aladaglar/Nigde | Aerial part Infusion _hemorrhoids Antioxidant (Dulgeret | (Iscan et al., 2005)
bilgeriana (Ozdemir, Alpnar, al., 2006; Iscan et al.,
2015; Sahin, Kilig, 2005; Aydin et al., 1996)
2022)
Egirdir/Isparta, Common cold Antioxidant,
Erdemli/Mersin, | Unspecified Unspecified (Bager et al., 2006) Antimicrobial, B-pinene
S. brevidens | Golhisar/Burdur Antifungal (Tunalier et (Kirimer et al.,
, Fethiye/Mugla al., 2004; Diilger et al., 1999)
2005)
Fresh herb is Antifungal,
ingested. Stomach ailments, Antimicrobial, [-caryophyllene
Pinarbasi/ Aerial parts boiled in ulcer Antioxidant, (Giinbatan et al.,
Kayseri water, after (Giirbiiz et al., 2005; Antiulcerogenic, 2017)
S. caesarea filtering drunk Sahin, Kilig, 2022) Antioxidative (Giirbiiz et
as tea al., 2005; Dulger et al.,
2006; Sagdig et al.,
2008; Agkun et al.,
2008; Celik, Kaya, 2011)
Antimicrobial,
The Middle Food Antioxidant (Diilger et [B-caryophyllene
S. Aegean Region Aerial parts Decoction (Kargioglu et al., al., 2005; Ozkan et al., (Kirimer et al.,
condensata 2010) 2001; Ozkan et al., 1996)
2005; Giiveng et al.,
2010; Ozcan et al.,
2005)
S. Bozyazi/Mersin | Aerial parts Infusion, Cold, flu, Antimicrobial, a-pinene
erythrantha gargle, pharyngitis, blurred | Antioxidant (Kose et al., (Tabanca, 2001)
var. mixture, spice vision, pleasure, as 2010)
cedretorum tea (Sargin, 2015)
Cold, flu,

S. . pharyngitis, blurred a-pinene
erythrantha | Bozyazi/Mersin, | Aerial parts, Infusion, vision, pleasure, as Antimicrobial, (Baser, Kirimer,
var. Siitciiler/Isparta | leaf, flowers gargle, tea, antiseptic, Antioxidant, Antiviral 2018)

erythrantha mixture germicidal, nausea, (Kose et al., 2010;
(Pickles, jam cold, asthma, Altundag et al., 2011;
i.e.), spice desiccant, night Altundag, Ashm, 2011;
sweats, spinal cord Ozkan et al., 2005;
discomfort, blood Yesilada, 2023)
purifier, gas reliever,
breast milk booster
(Sargin, 2015;
Demirel, 2021)
S. Kisecik/ ) For tea purpose
germanicop Karaman Flowers Infusion (Yiicel et al., 2016) No studies found Myrcene
olitana (Kirimer et al.,
1992)
Kidney renewing, Antidepresan, Spathulenol
S. lanata Bozyazi/Mersin Aerial parts Infusion pleasure, as tea Antimicrobial (Kirimer, 2000)
(Sargim, 2015) (Ugur et al., 2005)
S. Acipayam/ Aerial parts Infusion Sedative Antimicrobial, Germacrene D
leptoclada Denizli (Bulut et al., 2017) Antioxidant (Deveci, 2019)
(Sarag, Ugur, 2007;
Askun et al., 20009;
Giivenc et al., 2005)
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S. libanotica | Golbasi/Adiyam Aerial part Infusion Stomach relaxing, Antioxidant,

Subsp. an, fatigue relieving, Antimicrobial, [-caryophyllene
microchlam Tut/Adiyaman, pleasant,cold, flu, Cytotoxicity, (Kirimer et al.,
ys Birecik/Sanhurf shortness of breath, | Anticholinesterase (Atas 2004)

a, Adiyaman cough (Giildas, etal., 2019)
(centre), 2009; Furkan, 2016;
Yaslhica/Sanhurf Balos, Hakan, 2007;
a Abak, 2018)
S. libanotica | Kiirecik/Malatya | Aerial parts, Infusion, Food, cold, for tea Antioxidant, Insektisit, a-bisabolol
subsp. , leaf decoction purpose Anti-inflammatory, (Erbas, Fakir,
linearis Midyat/Mardin, (Kargioglu et al., Antimicrobial, 2012)
Andirin/Kahram 2010; Akgiil et al., Antiproliferative
anmaras 2018; Demirci, (Ayhan, 2008; Demirtag
Ozhatay, 2012; et al., 2009; Yesilada,
Tevent, 2020) Ezer, 1989; Ezer et al.,
1994; Ezer et al., 1995)
Sariveliler/Kara Sideridiol
S. libanotica man, Hatay Flowers, Infusion, For tea purpose, Antioxidant (Formisano et al.,
subsp. (centre), aerial part decoction appetizer, (Giivenc et al., 2005) 2015)
libanotica Yesildere/Kara carminative,
man sedative (Bagci et
al., 2016; Giizel et
al., 2015; Akdag,
Dogu, 2016)
S. libanotica | Sariveliler/Kara Flowers Infusion As tea (Bagei et al., Antimicrobial [-caryophyllene
subsp. man, 2016; (Yilmaz, 2013) (Kirimer et
violascens Yesildere/Kara Akdag, Dogu, 2016) al.,2004)
man
Infusion,
East Anatolia, Leaf, decoction, Sedative, colds, skin
S. libatonica | Artuklu/Mardin, flowers, diabetes, a wounds, astringent, Antidepressant a-pinene
subsp. Bozova/Sanhurf | aerial parts pinch is for tea purpose, (Oztiirk, 1996) (Kirimer et
kurdica a, consumed as gargle, diabetes al.,2004)
Sanliurfa raw. (Abak, 2018;
(centre), Altundag, Ozturk,
Golpmar/Samliu 2011; Akan, Ayaz,
rfa 2015; Fidan, 2018;
Kilig, 2019; Oymak,
2018; Sahin-Fidan,
2018)
S. montana Germacrene D
subsp. Kirklareli Aerial parts Decoction Cold, flu, cough Anticancer, Antioxidant (Kirimer et al.,
montana (centre) (Kiiltiir, 2011) (Venditti et al., 2016) 2000)
Kazdag1/Balikesi Antimicrobial,
T, Aerial parts, ) As tea, cold, Antidepressant,
S. perfoliata | Bayramic/Canak | leaf, flowers Infusion bronchitis, stomach Anticancer, Ability to Limonene
kale, ailments, diuretic memorize (Kirimer et al.,
Acipayam/Deniz (Sach, Akalin, 2001) Antioxidant, Anti- 2008)
1i, inflammatory,
Andirin/Kahram Reducing blood
an maras, pressure,
Siitciiler/Isparta Hypoglycaemic,
s Antioxidant,
Bigadi¢/Balikesi Antimicrobial,
T, Cytotoxic,
Bergama/Izmir Anticholinesterase (Ezer
et al., 1994; Kirimer et
al., 2008; Atalay, 2014;
Carikel, 2020)
Yahyali- Antioxidant Limonene
S. phrygia Pinarbasi/Kayse Flowers Infusion As tea (Oztiirk et al., 1996; (Ozer-Sagir, 2016)
1, (Celikel, 2002) Giivenc et al., 2005)
Develi/Kayseri
Yorenler- Infusion, Tonic, as a tea, for Antimicrobial, Anti- _Caryophyllene
S. pisidica Elmali/Antalya, Leaf externally as stomachaches inflammatory, (Ozer-Sagir, 2016)
Dumanli- porridge (Yesilada et al., Antioxidant,
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Beysehir/Konya 1993) (Yesilada et Anticholinesterase, Anti-
al., 1995) urease (Diilger et al.,
2005; Yesilada, Ezer et
al., 1994; Ozer-Sagr,
2016; Deveci et al., 2017)
Cold, flu, Antimicrobial,
S. rubriflora | Bozyazi/Mersin | Aerial parts Infusion, pharyngitis, Antifeedant, B-pinene
gargle pleasure, as tea Antifungical, (Dulger et (Kirimer et al.,
(Demirel, 2021; al., 2006; Bondi et al., 1999)
Bulut et al., 2017; 2000)
Demirci, Ozhatay,
2012; Bulut, Tuzlaci,
2015; Kocabas,
Gedik, 2016;
Tanaydin, 2021;
Arasan, 2022)
S. scardica
subsp. Kirklareli Aerial parts Decoction Bronchitis, cough, Antioxidant b-pinene
scardica (centre), cold, flu (Tunalier et al., 2004) (Solomou et al.,
(Sargin, 2015; Sahin, 2019)
Kilig, 2022)
Aerial parts Foot odor, haircare, Antimicrobial, B-myrcene
S. sipylea Sarigol/Manisa Infusion pleasure, cold, flu, as Antioxidant (Maskovic et al.,
tea (Dulger et al., 2006; 2023)
(Kiltiir, 2007) Giivenc et al., 2005;
Logoglu et al., 2006;
Aligiannis et al., 2001;
Gergis et al., 1991)
Cold, flu Antimicrobial, -pinene
S. stricta Aladaglar/Nigde | Aerial parts Infusion (Akgiil et al., 2016; Alzheimer’s disease, (Sattar, 1995)
Sar et al., 2010) Parkinson’s disease,
Anti-inflammatory,
Analgesic
(Kiipeli et al., 2007;
Kilig, 2006;
Turkmenoglu et al.,
2015; Kiipeli et al.,
2007)
Cold
S. syriaca Aerial parts (Giizel et al., 2015; Antiviral, Antimicrobial, a-pinene
subsp. Kahramanmaras Unspecified Kocabas, Gedik, Antioxidant, Analgesic, (Kirimer et al.,
nusairiensis (centre) 2016; Altay et al., Antiinflamatory (Sattar, 2004)
2015; Varlibag- 1995; Koutsaviti et al.,
Odunkiran, 2020; 2013; Goulas et al.,
Ozer, Tirkmen, 2014; Karapandzova et
2019) al., 2013; Menghini et
al., 2005)
. Cytotoxic,
Kazdagi/Balikesi | Herbs, aerial Infusion As tea, stomach Antimicrobial, Anti- -pinene
S. trojana T, parts ailments, helicobacter, (Kirimer et al.,
Bayramic/Canak Abdominal pain, Insecticidal, 2008)
kale, laxative, kidney Antioxidant,
Edremit/Balikes ailments, sore Antifungical,
ir throat, cold (Sahin, (Kilic et al., 2003;
Kilig, 2022; Bulut, Dulger et al., 2006;
Tuzlaci, 2009) Kirmmer et al., 2008;
Kilig et al., 2003;
Kirmizibekmez et al.,
2017; Aslan et al., 2006;
Kirmizibekmez et al.,
2012)
Appetizer,
germicidal, anti- Antioxidant a-pinene
S. vulcanica Aricak/Elazig Aerial parts Infusion inflammatory, (Tunalier et al., 2004) (Baser1, Kirimer,
carminative, urinary 2018)
tract infections, Cold
(Polat, Satil, 2012;
Sacli, Akalin, 2001;

Bulut, Tuzlaci, 2015)
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3. Conclusion

In Turkey ethnobotany the domestic people used Sideritis taxa for preparing beverages like
herbal tea, and also for the treatment of various diseases and health problems, as wound healing
and for some blood disorders.

Most information available is about the use of Sideritis taxa in the case of respiratory
deseases, especially cold and flu. Many Sideritis taxa also have high antibacterial and antiviral
activities. These activities are supposed to be due mostly to the terpenes, iridoids, some flavonoids,
sterols and essential oils. The traditional use of many species of Sideritis genus for treatment of
digestive system diseases could be linked to the inflammatory activity, due to the flavonoids.

Studies of the biological activities of Sideritis taxa (Figure 1) are dominated by these focused
on the antioxidant and antibacterial activity of the plant extracts. Still, the predominant studies are
of screening type, with emphasis on the selecting of appropriate species, extraction method and
testing material, while the studies on the mechanism of action of the active substances are scarce.
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Fig. 1. Biological activities of some Sideritis taxa in human body (Aneva et al., 2019).
In conclusion, Sideritis taxa offers a wide source in different research fields and these taxa
are provides a wide range of possibilities that can be found in further scientific studies like;

phytochemistry, phytoteraphy, pharmacology, pharmacognosy, aromateraphy, toxicology etc.
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Abstract

Ethnobotany is a multidisciplinary science that studies plant-human relationship and tries to
understand human interaction with plants. Ethnobotanical studies aim to record the information
about plants that people have passed down from generation to generation for centuries. In recent
years, developments in technology, migration from village to city, modern life, relative loss of
traditions and customs cause the loss of orally transmitted information about plants. In this respect,
ethnobotanical studies are valuable studies that will record “humanity's knowledge of plants”.

The local population has long utilized from Nepeta taxa for different purposes. Most of
Nepeta taxa have important pharmacological and biological activities and Nepeta taxa have many
traditional usage. The majority of Nepeta taxa exhibit significant pharmacological characteristics
and potential for pharmacy, cosmetic industry, medicine and etc.

In this study, it is aimed to review ethnobotanical and pharmacological properties of some
Nepeta taxa to contribute to studies on the subject.

Keywords: Nepeta, ethnobotany, pharmacological effect, medicinal plant, aromatic plant.

1. Introduction

Since ethnobotany is a branch of science that examines the human-plant relationship,
including the cultural context, it is studied by researchers from many disciplines such as botanists,
pharmacists, nutritionists, agriculturalists, environmental scientists, anthropologists, political
scientists, historians, geographers, economists and linguists (Ghorbani et al., 2006).

This situation allows each discipline to contribute to ethnobotany in line with their own
needs. For example, pharmacists focus more on medicinal plants used by the public, while
economists contribute to the registration of ethnobotanical heritage by examining plants with
economic value. Today, it is possible to talk about sub-branches of ethnobotany such as
archeoethnobotany and economic botany. In addition, ethnobotany is in the intersection cluster
with other disciplines researching folklore such as ethnopharmacology, ethnoecology,
ethnocosmetic (Saroya, 2017).

Ethnobotanical studies have important contributions to nature, people, economy and
protection of cultural heritage.In addition, it allows the identification of species that are collected
intensively from nature, the identification and protection of endangered species.Recording
ethnobotanical information is also very important for the discovery of new drug molecules. As in
the past, plants are undoubtedly important raw material sources for the treatment of diseases
today.The production of plants and herbal products is an area that affects nations economically and
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socially, and also directs international relations. It enables the transfer of traditional knowledge to
scientific research and thus the development of new treatment agents. It is known that many drugs
used in treatment today are derived from ethnobotanical studies (Pandey and Tripathi, 2017).

It can be said that Turkey is an important center in terms of ethnobotany, thanks to its
phytogeographic location and the deep-rooted cultural heritage of Anatolia. When the
ethnobotanical studies conducted in Turkey are examined, it is seen that the studies mostly focus
on medical uses. Although the most focused subject in the studies is the use of medicinal and food
purposes, plants are frequently used for various purposes in our country such as shelter, heating,
cleaning, paint, musical instruments, agricultural tools, basket-wicker making, and belief.

In this review, ethnobotanical and bioactive properties some Nepeta taxa are compiled, to
contribute to the studies on the subject.

Table 1. Ethnobotanical and Bioactivitical Properties of Some Nepeta taxa

Method of
Botanical Location of Parts used preparation Ethnobotanical uses  Reported bioactivities
name the Plant in in
ethnobotany ethnobotany
Antibacterial
Stomachic, stimulant, anti-inflammatory
Food, Cold, Sore throat Aphrodisiac
and shortness of antimicrobial, antioxidant,
breath, Antidepressant, bacteriostatic and
N. cataria Turkey (East Herb, Aerial Decoction Sedative, Analgesic, fungistatic,
Anatolia, part, Bronchitis (Zhang et puberty retarder
Mardin), al., 2015; Formisano et  (Siintar et al., 2018;Abdalla
Chinese al., 2011; Sharma et al.,, et al., 1999; Dapkevicius et
2019; Altundag, al., 1998; Bourrel et al.,
Ozturk, 2011; Eksik, 1993; Bernardi, 1998)
2020; Ozer, 2021; Kilic,
2019; Sahin, Kilig,
2022)
Flu, cough, respiratory Anti-inflammatory
N. ciliaris Uttarakhand, Leaf Decoction disorders, cold and Analgesic
India antipyretic (Hussain et al., 2012;
(Joshi et al., 2016; Siintar ve ark.,2018).
Vohora, 1986)
N. congesta
var. Turkey Aerial part Infusion Headache,Cold -
cryptantha (Sanlurfa) (Abak, 2018)
Antibacterial
Anti-angiogenic
Carminative, relaxant, Antinociceptive and anti-
sedative, restorative inflammatory
N. crispa Iranian Aerial part Infusion tonic for respiratory Anti-proliferative
(Hamadan) and nervous disorders (Sonboli et al., 2004;
(Sonbolia et al., 2004) Haseli et al., 2023;
Badrhadad et al., 2015;
Taskina et al., 2012;
Zahirnia et al., 2019)
Wound healing and
N. Iranian Whole plant Unspecified wasp, scorpion and
depauperate snake bites,
rheumatism
(Mousavi et al., 2016)
Leaf decoction: cold,
N. discolor  Uttarakhand Leaf Decoction cough and antipyretic.
- India Decoction with honey:
Leh-Ladakh- tuberculosis

31




Russian Journal of Biological Research. 2023. 10(1)

India (Joshi et al., 2016)
N. elliptica Uttarakhand Seed, Shoot, Infusion Digestive disorders, Antifungal
Cemmu, Leaf Food (Kumar et al., 2014)
Kegmir, (Joshi et al., 2016)
India (Bhattacharjee, 2005)
N. Uttarakhand, Leaf, Whole Unspecified Antipyretic, Eye
eriostachys Himachal plant ailments (Joshi et al.,
Pradesh, 2016)
India
Antioxidant
N. flavida Turkey Aerial part Unspecified Flu, bronchitis and Herbicidal
colds (Demirci, (Tepe et al., 2007; Bozok,
Ozhatay, 2012) 2019; Shakeri et al., 2016)
N. floccosa Ladakh, Leaf Decoction Treat cough, cold and Antioxidant
India fever (Ali et al., 2015)
(Joshi et al., 2016)
Treat itching, digestive Antibacterial
problems and Hypnotic Effect
N. India Whole plant Unspecified pneumonia (Nadkarni, Morphine Withdrawal
glomerulosa 1976) Syndrome
(Nezhadali et al., 2013)
(Hosseini et al., 2016)
(Hosseinzadeh, Ziaee,
2006)
Treat fever, pneumonia,
N. glutinosa Ladakh, Leaf Decoction and diarrhea
India (Joshi et al., 2016)
Treat menstrual Cytotoxicity
N. Himachal Whole plant Decoction cramps, flu, insomnia, (Dar et al., 2014)
govaniana Pradesh, cold and diarrhea, Sore
India throat (Joshi et al.,
2016)
Effective against
myocardial necrosis
(provides endothelial
mediator relaxation),
sedative, tonic, dissolving,
hepatotonic, antipyretic,
lowers blood cholesterol
level.
N. India Whole plant Decoction Relieve sore throat, ear Antiinflammatory
hindostana and toothach and fever Antidiabetic
(Nadkarni, 1976) Antimicrobial
Antioxidant
Antiplatelet
Dyslipidemia
(Ashraf et al 1999) (Kumar
et al 1998; Ahmad et al
1981; Joshi et al., 2021;
Pandey et al., 2015;
Siddique et al., 2018;
Ansari et al., 2016; Devi,
Singh, 2016; Devi, Singh,
2018)
In addition to being
used as a spice, it is
used against colds, Analgesic
Turkey stomach flu and hair Antioxidant
(Goller loss. As spice, As tea, Antimicrobial
N. italica Bolgesi- Aerial part, Infusion Tummy ache, Common  (Aydin et al 1999; Emre et
Yenisarbade Leaf cold al., 2011; Hasimi et al.,
mli (Demirci, Ozhatay, 2015)
Yéresi/Konya, 2012; Dogan, Tuzlac,
Pertek/Tunc 2015; Ozaydin et al.,
eli, Manisa,
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Cermik/Diya 2005; Doganoglu et al.,
rbakir) 2006; Bager et al.,
2006; Ozdemir,
Alpinar, 2015)
N. laevigata Pakistan, Seed, whole Infusion Dysentery, fever, colds Antioxidant
Kesmir plant and headaches, sore Antimicrobial
Ladakh, throat (Joshi, 2014; Shinwari et
India (Bhattacharjee, 2005) al., 2013)
(Uttarakhan
d)
N. lagopsis Pakistan Whole plant Incineration Yara iyilestirici
(ash) and/or (Rehman et al., 2015)
mist
Antifungal
N. Baglund Root juice, Root juice, Paste  Cure fever (Root juice), Antioxidant
leucophylla district, Leaf Malaria (Paste) (Saxena, Mathela, 1996;
Nepal (Joshi et al., 2016) Singh, Dhaliwal, 2018;
Sharma et al., 2018;
Sharma, Cannoo, 2016)
N. Ladakh, Whole plant Unspecified Stomach ailments Antimicrobial
longibractea India (Joshi et al., 2016) (Avasthi et al., 2017)
ta
Antimicrobial
Anticholinesterase
Cytotoxic
Anti-Inflammatory
Febrifuge and sedative, Antinociceptive
N. Iranian Unspecified Unspecified antidepressant and Neuroprotective
menthoides anxiolytic, Carminative Memory enhancing
(Amin, 1991) Antioxidant
(Kahkeshani et al., 2017;
Ghandchi, Jamzad, 2015;
Memariani et al., 2019;
Sonboli et al., 2009; Stintar
et al., 2018)
As tea Antioxidant
N. nuda Turkey Leaf Unspecified (Dogan, Tuzlaci, 2015) Antimicrobial
subsp. (Pertek/Tun (Alim et al., 2009; Mancini
albiflora celi) et al., 2009; Teber, Bursal,
2020)
N. nuda Turkey Aerial parts, Infusion Common cold, used as
subsp. lydia (Bingol) Leaves tea (Kilig, 2016)
Antioxidant
N. nuda Turkey Unspecified Unspecified Tummy ache Antidiabetic
subsp. (Civril/ (Ozaydin et al., 2005) (Sarikurkcu et al., 2018)
glandulifera Denizli) (Al-Kahraman et al., 2012)
Antimicrobial
N. racemosa Turkey Aerial parts Infusion As tea Antioxidant
(Erzurum) (Aksakal, Kaya, 2018) Anti-plasmodial
(Lungoci et al., 2023;
Afshar et al., 2021;
Zazharskyi et al., 2020)
Antimicrobial
Toxicity
N. Egypt, Israel, Unspecified Unspecified Cardiotonic, sedative Antipyretic
septemcrena Iraq, Syria and sore throat Antiinflammatory
ta and Jordan (Tachholm, 1974) Analgestic

(El-Moaty, 2010; El-
Hamouly, El-Hela, 2004;
Moustafa et al., 2015)
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As tea
(Dogan, Tuzlaci, 2015) Antimicrobial
N. Turkey Aerial part Unspecified Antioxidant
trachonitica  (Pertek/Tun (Koksal et al., 2017;
celi) Gokbulut, Yilmaz, 2020;

Koksal et al., 2017)

Febrifuge and sedative,

antidepressant and Antibacterial
N. bracteata Iranian Unspecified Unspecified anxiolytic, Carminative Anti-proliferative
(Amin, 1991) Antiinflammatory
(Stintar et al., 2018; Zhang
et al., 2021)

2. Results and discussion

Continually, plant taxa have long been regarded as possessing the principal ingredients used
in widely disseminated ethnomedical and pharmacological practices. Many studies have revealed
that the traditional medicinal and aromatic plant taxa utilized by the local people to treat various
illnesses, have not been sufficiently examined for their therapeutic/preventive potential,
pharmacological, ethnobotanical and phytochemical aspects. Traditional medicinal plant taxa
provide a renewable and natural source of secondary metabolites that can be exploited to create
novel medications and cure a variety of human illnesses.

Many members of the Lamiaceae (Labiatae) family are widely planted for their economical
qualities. Nepeta is among the mosy known genus of Lamiaceae family, include more than 285 taxa
that are significant to humans as culinary, aesthetic, and medicinal plants; many Nepeta taxa are
widely used in traditional medicine and in ethnobotany. Among many aromatic and medicinal
plants, taxa belonging to the genus Nepeta L. are widely used in traditional medicine and have
different important effects in respect to human health. Therapeutic impacts of the Nepeta taxa are
also due to the high contents of secondary metabolites; especially flavonoids and essentials.
According to the Nepeta taxa essential oil composition, there exist two main essential oil
chemotypes (nepetolactone and 1,8-cineole and/or linalool).

Many Nepeta taxa have pharmacological and biological effects as sedative, antimicrobial,
cytotoxic acticities and anticancerous activities, apoptotic induction antioxidant, anti-inflammatory
and antinociceptive effects, antidepressive, cholesterol lowering, vermifuge, antifungal,
antiasthmatic, carminative, antidiabetes, acetylcholinesterase inhibition, analgesic, diuretic,
diaphoretic, febrifuge, neuropharmacological activity, herbicidal, insecticidal, cardioprotective
effects, angiotensin-converting enzyme inhibitory activity and insect repellent.

3. Conlusion

Due to the important effects of Nepeta taxa on improving the complications of various
diseases, ethnobotanical and pharmacological effects the need for doing more comprehensive
clinical trials for the use of Nepeta taxa.
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