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Abstract

Background and objectives: As a member of the Lamiaceae family native to Europe, Asia,
and North Africa, Vitex agnus-castus is a popular medicinal plant. Despite much research, it is
always essential to verify the safety of this valuable species, as it is among the world's best-
selling plants. Several species in the genus Vitex do not exhibit recognizable morphologies,
confusing their identification. The medicinal use of V. agnus-castus differs from that of other
species. For effective pharmaceutical performance, the identification of this species is essential.
This study used morphological, micromorphological, and molecular approaches to identify this
medicinal plant.

Methodology: A total of 17 populations of the target species were investigated in Maraveh
Tappeh, a city in the Golestan province located in the eastern region. Pollen samples were
collected directly from the natural habitat of the target area. After acetolysis, 30-40 pollen grains
were photographed from the polar and equatorial views with a light microscope and 40 and 100
magnification and with the help of a Canon digital camera. In order to study the seed
morphology, fully ripe fruits were collected from each studied population during the fruiting
season. Twenty seeds from each population were kept for photography with light microscopy
and Scanning electron microscopy (SEM). Electron micrographs were prepared from suitable
seeds and pollen at the Razi Metallurgical Research Center (RMRC) using an SEM electron
microscope. Leaf cells from herbarium samples were extracted from DNA using a DNA
extraction kit. Plastid trnL-trnF sequences and nrDNA ITS region sequences were used as
barcodes. Polymerase chain reaction (PCR) was performed in 20 microliters with desired
primers and a specific temperature program in a thermocycler. After performing the polymerase
chain reaction, in order to ensure the amplification of fragments, the final product was
electrophoresed. Strong single bands were sent to Codon Genetics Company in Tehran for
sequencing.

Results: Pollen grains of all species are small (12-28 micrometers). According to Ertman’s
classification, Ghazan ghayeh pollen grains are prolate spheroidal (elongated spherical), and
Ghoshe Tappeh pollen grains are subprolate (semi-elongated). All pollen grains are tricolporate.
Ghazan ghayeh ornamentation is micro-perforated, while Ghoshe Tappeh ornamentations are
reticulated-micro-perforated. With an average length of 3.84 mm and width of 1.52 mm,
Ghazan ghayeh seeds are the largest. They are all almond-shaped, but in the Ghazan Ghayeh
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population, the outer surface of the seed is hollow; in the Ghoshe Tappeh population, the
surface is wrinkled and striated. The trnL-trnF gene locus was found to have a multiplication
success rate of 85% in the examined plants. There were 516 nucleotides in the amplified
fragment in this species. For final registration, the sequence was sent to the GenBank. A 675
nucleotide fragment amplified from this species' ITS marker was sequenced, and the
chromatograms were compared with the NCBI database. The gene bank has been notified of the
sequence determination. The results showed the highest similarity (98%) with the Vitex agnus-
castus species reported from America.

Conclusion: Local herbal medicines are gaining popularity in different countries and play a
significant role in treating diseases today. In order to make medicinal plants more accessible, we
need to pay more attention to trust, marketing, and consumption. Barcoding and molecular
approaches serve this purpose effectively. To compare plant samples available on the market
with natural medicinal plants using DNA barcoding of correctly identified medicinal species.
Hence, the sequences used in this study are essential for barcoding Vitex agnus-castus. The
medicinal species has been correctly identified and can be used as a standard for evaluating the
plants available on the market.

Keywords: ITS nuclear barcode, trnL-trnF chloroplast barcode, Seed, pollen, Vitex.
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Figure 1. Region location studied in Golestan province
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Table 1. Geographical data of Vitex agnus-castus populations studied

No. Location Altitude (m) Longitude and latitude Voucher

number*
1 Golestan.Mareveh Tappeh. Ghazan ghayeh 342 43°53°51"-41°99°82" 803898
2 Golestan.Mareveh Tappeh. Ghazan ghayeh 343 43°52°43"-41°99°93" 803899
3 Golestan.Mareveh Tappeh. Ghazan ghayeh 340 43°55708"-41°99°94" 803900
4 Golestan.Mareveh Tappeh. Ghazan ghayeh 347 43°557417-41°99°50" 803901
5 Golestan.Mareveh Tappeh. Ghazan ghayeh 352 43°48°62"-42°00°09" 803902
6 Golestan.Mareveh Tappeh. Ghazan ghayeh 347 43°55777"-41°9968" 803903

7 Golestan.Mareveh Tappeh. Ghazan ghayeh 346 43°54734"-41°99°79 803904
8 Golestan.Mareveh Tappeh. Ghazan ghayeh 340 43°55°13"-41°99°47" 803905
9 Golestan.Mareveh Tappeh. Ghazan ghayeh 352 43°48768"-42°00°09" 803906
10 Golestan.Mareveh Tappeh. Ghazan ghayeh 339 43°55'28"-41°99°81" 803907
11 Golestan.Mareveh Tappeh. Ghoshe Tappeh 296 43°44°00"-41°96°50" 803914
12 Golestan.Mareveh Tappeh. Ghoshe Tappeh 300 43°43°457-41°96°49" 803915
13 Golestan.Mareveh Tappeh. Ghoshe Tappeh 303 43°43°57"-41°96°49" 803916
14 Golestan.Mareveh Tappeh. Ghoshe Tappeh 306 43°43°94"-41°96"48" 803917
15 Golestan.Mareveh Tappeh. Ghoshe Tappeh 307 43°44°117-41°96°43" 803918
16 Golestan.Mareveh Tappeh. Ghoshe Tappeh 305 43°437947-41°96°46" 803919
17 Golestan.Mareveh Tappeh. Ghoshe Tappeh 309 43°43°94"-41°96°46" 803920

*: GKUH (Gonbad Kavous University Herbarium)
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Figue 2. Vitex agnus-castus samples collecting in Golestan province
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Table 2. Sequence of primers used for polymerase chain reactions

Primer Direction Sequence

ITS5m Forward 5'-GGAAGGAGAAGTCGTAACAAGG-3'
ITS4 Reverse 5-TCCTCCGCTTATTGATATGC-3'
trnLe Forward 5’-GGTTCAAGTCCCTCTATCCC-3’
trnFf Reverse 5’-ATTTGAACTGGTGACACGAG-3’

@jﬂ‘gﬂj&_}‘nwﬂ\hQﬁ.ii‘@dl:&uéucﬁwn;d\:a.\.&éﬁb_}‘.ﬁ‘@ﬁ.&—‘“ NERCY

Table 3. Pollen traits of different Vitex agnus-castus populations measured by scanning electron microscopy

Py Ex Length of Distance of Exin
Population (um) (um P/E colpi colpi (um) Ornamentation
(um) (Hm)
Ghazan ghayeh 17.31 1395 124 16.68 7.98 2.51 micro-perforated
Ghoshe Tappeh 19.80 1437 133 2117 8.25 2.81 reticulated-micro-

perforated

P: Polar axis, E: Equatorial axis, and P/E: ratio of polar axis to equatori

al axis.
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Figure 3. Vitex agnus-castus pollen images by scanning electron microscopy in Ghazan ghayeh (A, B, C, and D)
and Ghoshe Tappeh (E, F, G, and H) populations from polar and equatorial views with 10 and 2 micron
magnifications
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Table 4. Seed traits of different Vitex agnus-castus populations measured by scanning electron microscopy

. Length Width . .
Population Length/ Width Shape Ornamentation
(mm) (mm)
Ghazan ghayeh 3.84 1.52 2.52 almond hollow
Ghoshe Tappeh 2.70 1.30 2.07 almond wrinkled
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Figure 4. Vitex agnus-castus pollen images by scanning electron microscopy in Ghazan ghayeh (A, B, C, and D)
and Ghoshe Tappeh (E, F, G, and H) populations from polar and equatorial views with 10 and 2 micron
magnifications
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Table 5. Database sequence information (NCBI) on Vitex spp.

Species Accession number Barcode
Vitex rotundifolia MG822403.1 ITS
Vitex lucens DQ499150.1 ITS
Vitex cofassus DQ499149 ITS
Vitex negundo MT227710 ITS
Vitex negundo DQ304787.1 trnL-trnF
Vitex negundo DQ304786.1 trnL-trnF
Vitex trifolia MK797715.1 trnL-trnF
Vitex rotundifolia OKO064552.1 trnL-trnF
Vitex doniana MK187249.1 trnL-trnF
Vitex trifolia AJ505539.1 trnL-trnF

Vitex agnus-castus Ghazan ghayeh

100 Vitex agnus-castus Ghazan ghayeh

Vitex agnus-castus Ghoshe tappeh

Cladel 98

Vitex agnus-castus Ghoshe tappeh

Vitex negundo

Vitex negundo
Subclade A 92 Vitex trifolia
Vitex rotundifolia
Subclade B 85 | Vitex doniana
Vitex trifolia

Clade 2

truL-troF O3S )4 J 5 s b p o Vitex (i (s s« 8§ (Neighbor-joining) s sliy 5> <o, -0 IS

Figure 5. Neighbor-joining tree of different Vifex species based on zrnL-frnF barcode sequence alignment
Numbers on branches are posterior probability based on Bayesian inference analysis (\VValues <50% were not shown).
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Figure 6. Neighbor-joining tree of different Vitex species based on ITS barcode sequence alignment
Numbers on branches are posterior probability based on Bayesian inference analysis (Values <50% were not shown).

2 5 SosS ol b enaS 658 4l gt
laals 3y sl S5 o3l L sansS ans agasss
o & iy Al saalie ol S ol 53 oS o)lzan 5 on2Ses 8
> o & (Munsif et al., 2007) > o) slasl o
Verbena Stachys) o] xsley s b s slael 51 Ks
Erkara, ) el oa 2,8 ;5 (Lantana Hymenocrater
Tabaripour et al., 2019 Salmaki et al., 2008b 2007
5o 03 8 &l S el samaplas 4 (Tabaripour, 2022
il e oS ol el a4y S
olas Lamiaceae (s35058,509 Soe 595 » &l
Cilibe St mliaciy 5y b Sy a5 ans e
Kiad dpde SAudi b il ijzw 2 o5l by ol
rl ls adlas op) s 3l (Salmaki et al., 2008a)
15 sy sl Wlaman o 5 035 JSed sl oS
A AL Lk ale s (Y1) olSas 5 Khalaf
ol IS sl 555 5 ol U oo shoses | ety
4 axg bl Gl G ol b LS K S
Slunas bl 45 i )5 e el Gty saesls
oy 5 el bl sl &gy 53 5 SOR 2o
288 Gogo 5o itea pl ng\g-' DI S1e CIM
2 &S J sl e e 4l Cla.d 406556 Conan

6,5 ool LS hr p el coss s 4
cd s lelS adlee Vitex agnus-castus  alS
aaiyl oSl ) bl cgr 5o D) 6\-&5}.)
B4 o920 Frse A Supde omolem 0o aal
el D (JS0e o Sp) 5 eslaad b o e
ot 09 2,8 i A e L) 2 | e y\J s ol
olS ol gl &S cud 2> 35, DNA USSL (o
e st sl DNA sl Iy aglie 3 b 5|
aslis VIteX i 5o jols Jo 50 &S 65 s
S ams o plas 253 3l pasas BB (58,0 wihas
Nigam et al., ) 555 0 6l ololis 5o W55 w0 4 e
sl L VL agnus-castus i s,ls 5,8 &S sl ) .(2018
Gy 55l e ol ol il ki s S
s o) S adlas (ol 55 g2 S50 pls 3 Shas
LSS Al o)l ol el s S
Ll 8 s oozl JoSe 5 (559585500 S o (S 5550
sbslsl s e 8 s b golie ulae
Gl 0 218 e LAMIACERE o 5 (gaes; 5 Seis sk
055 slaals ol 4 ol plas s (Salmaki et al., 2008a)

o oS e e Jldan bl Curer 33 a2 o



ceasdlae s DNA 5158584

sas el b s oolely al lels s sslind
DNA b Jly 5 b sl obsS 5 wpe ol b
> (Kress & Erickson, 2007) szl s o8l ssyscaal
555 YL Jsb s 4 ITS Sl Sl 51 )k
W5 5 S Sl plyea il WSS
AN s ITS Sl adlan oyl 5o s t358 00
b )t eols 0l ey dose 855 Sl cnlis
TOWN SOV L WV R VO R P S P Y
Sl gaenl Dl 4 4l ol cuoas )
sbsS SSa 5 by S sls 5 S5 L85\
el 8 bt a5 5 s o

il gla) a8 5o Joe @\-3 slagls o3yl
ol 53 Sleaisle 28 5 wlas 8 15 ax 5 5550 Sl
$osba (Sheidai et al., 2019) WS . -l b las
ol s 4 55l 5l S DNA (o881 &
awlie gl olubid glasa wly o wlas
S 200 LS LIl 5 s s LS s
ez onl 0w, b g cnl b e eola
e o Sy sl oS GBS o,

& Sl
s 0SSl p Ao absliad 5 ¥ gt 5 Al By
JWS (i ) ol (6 oSS s &ails )l ¢ e

.XJJ‘)\JLS.I\.))JA}JLJ

References

- Blumenthal, M., 2000. Herbal medicine, Expanded
Commission E Monographs. Integrative Medicine
Communications, 519p.

- Chan, EW.C., Wong, S.K. and Chan, H.T., 2018.
Casticin from Vitex species: A short review on its
anticancer and anti-inflammatory properties. Journal
of Integrative Medicine, 16(1): 147-152.

- Chen, S., Yao, H., Han, J., Liu, C. and Song, J., 2010.
Validation of the ITS2 region as a novel DNA
barcode for identifying medicinal plant species. PloS
one, 5: e8613.

- Daniele, C., Thompson Coon, J. and Pittler, M.H.,

0ay¥

S el J:.L:u)e.,\».(}f Au‘aclzwuﬁtsz L;\.&:W

) S s 5 ool Bl a s s B

Side (YN oL 5 Khalaf ozl of 4 ad

5 ol ad i baee 2l ales slaolps o

S el el A clalg ‘uf’\"' el 4 cos

ol,\Sea 5 Otalakosk .s,ls calke gdss ol laosls b

Laly culs Vitex megapotamica ., 5o (Y- Y-)

Jdoisn o & Wosai olo 5 X3S 15 e |

a5 ol S calie e Si3ddssse s Sis

.xS@ &AS,; \.aw'jf wufﬁ uf;&\; A

sl r\qu'\ "y J,ﬁ}a IR L A,SJ- )}...5 u\‘-“-’“

o Ll o Sl e Ll L, RAPD e Siles

Sevindik et ) x5 S L, Vitex agnus-castus slac.s 5

s matk o5 s r\,;sl bl s oS ladlles s .(al., 2019

s s PSbAtrH S5 - Aol DNA s,

2 S Sy calise PRy o) b was o ga o0

sl g 5l cpmen S plilis Wi o eoli] S

sbx S L 5l V.o glabrata 4.5 SS& gl matK o3

9 \.bjiv\.m.; O‘)}f 6.)J..v)\s 6\.'; ca\.u WY m\.&.‘.‘..u\ VI'[eX

Phoolcharoen ) s s suiss ol 53 sa esliad S50 bl

Sl 55 bl walie OlWlas 5o (et al., 2013

S ap a5l sas olgg S8 S ol

@b ol Gl ol Wilg e g5 bl rig

3,50 s Slas JIs .(Techen et al., 2014) &5 o3l
2005. Vitex agnus-castus: a systematic review of
adverse events. Drug Safety, 28(4): 319-332.

- Mert, H. and Dogan, Y., 1998. An autecological study
on the Vitex agnus-castus L. (Verbenaceae)
distributed in West Anatolia. Turkish Journal of
Botany, 22: 327-334.

- Erdtman, G., 1943. An Introduction to Pollen
Analysis. Chronica Botanical Company Waltham,
Mass., USA, 239p.

- Erkara, P., 2007. The first observations on the pollen
morphology of Vitex agnus-castus L. (Verbenaceae).

Anadolu  University Journal of Science and
Technology, 8(2): 351-354.



040 ¥oosles Feoas ol e 5 sl LS lidsy asldas

- Ghahreman, A., 2003. Color flora of Iran. Research
Institute of Forests and Rangelands, Tehran.

- Gilman, E.F. and Watson, D.G., 1994. Vitexagnus-
castus: Chastetree. Fact Sheet ST-664, US Forestry
Service, Department of Agriculture, Florida, 3p.

- Girman, A., Lee, R. and Kligler, B., 2003. An
integrative medicine approach to premenstrual

Communications, 8: 1125-1128.

- Rani, A. and Sharma, A., 2013. The genus Vitex: A
review. Pharmacognosy Reviews, 7(1): 188.

- Saden-Krehula, M. and Kustrak, D., 1991. Ketosteroids
in flowers and leaves of Vitexagnus-castus. Acta
Pharmaceutica Jugoslavica, 41: 237-241.

- Salmaki, Y., Zarre, S. and Jamzad, Z., 2008a. Nutlet
syndrome. American Journal of Obstetrics & morphology of Stachys (Lamiaceae) in Iran and its
Gynecology, 188: S56-S65. systematic implication. Feddes Repert, 119: 631-

- Guo, X., Wang, X., Su., W., Zhang, G. and Zhou, R., 645.

2011. DNA Dbarcodes for discriminating the - Salmaki, Y., Jamzad, Z., Zarre, S. and Brauchler, C.,
medicinal plant Scutellaria baicalensis (Lamiaceae) 2008b. Pollen morphology of Stachys (Lamiaceae)
and its adulterants. Biological and Pharmaceutical in Iran and its systematic implication. Flora:
Bulletin, 34(8): 1198-1203. Morphology, Distribution, Functional Ecology of

- Khalaf, F.K. and Al-obeidi, B.M.R., 2019. Anatomical Plants, 203(8): 627-639.
study of the vegetative parts and seeds of Vitex - Sevindik, E, Caner, S. and Coskun, M., 2019.
agnus-castus plant. Journal of Pharmaceutical Molecular characterization of Vitex agnus-castus L.
Sciences and Research, 11(3): 905-908. (Verbenaceae) populations grown in Aydin, Turkey.

- Khoshsima, E., Asri, Y., Bakhshi Khaniki, Gh.R. and Notulae Scientia Biologicae, 11(2): 218-221.

Adnani, S.M., 2016. Study of some ecological
characteristics of Vitex agnus-castus L. in Qom
province. Journal of Plant Research, 30(4): 807-816.

- Kress, W.J. and Erickson, D.L., 2007. A two-locus

global DNA barcode for land plants: The coding
rbcL gene complements the noncoding trnH-pshA
spacer region. PloS one, 2: e508.

- Mari, A., Montoro, P., D’Urso, G., Macchia, M.,

Pizza, C. and Piacente, S., 2015. Metabolic profiling
of Vitex agnus castus leaves, fruits and sprouts:
Analysis by LC/ESI/(QqQ) MS and (HR)
LC/ESI/(Orbitrap)/MSn. Journal of Pharmaceutical
and Biomedical Analysis, 102: 215-221.

- Munsif, S., Khan, M.J., Ahmad, M., Zafar, M., Shah,

GM. and Yasmin, G., 2007. Comparative Pollen
Studies of the Genera Lantana, Verbena and Vitex of
Family Verbenaceae from Pakistan. International
Journal of Agriculture & Biology, 9(4): 1-12.

- Newall, C.A., Anderson, L.A. and Phillipson, J.D., 1996.

Herbal Medicines. A Guide for Health-Care
Professionals. The Pharmaceutical Press, London,
530p.

- Nigam, M., Saklani, S., Plygun, S. and Mishra, A.P.,

2018. Antineoplastic potential of the Vitex species.
An overviewBoletin Latinoamericano y del Caribe
de Plantas Medicinales y Aromaticas, 17: 492-502.

- Otalakosk, J., Dasilva, J.B., Franco, M.S., Silva, M.A.,

Rodrigues, D.B., Almeida, A. and Tunes, L.V.M.,,
2020. Morphometry of fruits, seeds and seedlings of
Vitex megapotamica (Lamiaceae). Acta Bioldgica
Catarinense, 7(4): 58-64.

- Phoolcharoen, W. and Sukrong, S., 2013. Molecular

analysis of Vitex species using candidate DNA
barcoding and PCR-RFLP of the matK gene for
authentication of Vitex glabrata. Natural Product

Sheidai, M., Tabaripour, R., Talebi, S.M,
Noormohammadi, Z. and Koohdar, F., 2019.
Adulteration in medicinally important plant species of
Ziziphora in Iran market: DNA barcoding approach.
Industrial Crops and Products, 130: 627-633.

Shneyer, V.S., 2009. DNA barcoding is a new
approach in comparative genomics of plants,
Russian Journal of Genetics, 45(11) :1267-1278.
Souto, E., Durazzo, A., Nazhand, A., Massimo
Lucarini, M., Zaccardelli, M., Souto, S., Silva A.
and Patricia Severino, P., 2020. Ettore Novellino 12
and Antonello Santini, 2020. Vitex agnus-castus L.
Main Features and Nutraceutical Perspectives,
11(7): 761.

Tabaripour, R., Sheidai, M., Talebi, S.M. and
Noormohammadi, Z., 2019. The pollen morphological
diversity of Ziziphora clinopodioides (Lamiaceae).
Acta Botanica Hungarica, 61(4): 441-457.

Tabaripour, R., Sheidai, M. and Talebi, S.M., 2022.
Pollen morphological traits analysis in the genus
Hymenocrater Fisch. & C. A. Mey. (Lamiaceae).
Brazilian Journal of Botany, 45: 1297-1306.

Tamura, K., Peterson, D., Peterson, N., Stecher, G.,
Nei, M. and Kumar, S., 2011. MEGAS5: Molecular
evolutionary genetics analysis using maximum
likelihood, evolutionary distance, and maximum
parsimony methods. Molecular Biology and
Evolution, 28: 2731-2739.

- Techen, N., Parveen, |., Pan, Z. and Khan, |.A., 2014.

DNA barcoding of medicinal plant material for
identification. Current Opinion in Biotechnology,
25: 103-110.

- Wollenweber, E. and Mann, K., 1983. Flavonole aus

Flichten von Vitex agnus-castus. Planta Medica,
48: 126-12


https://akjournals.com/view/journals/034/61/3-4/article-p441.xml
https://akjournals.com/view/journals/034/61/3-4/article-p441.xml
https://akjournals.com/view/journals/034/034-overview.xml

