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Abstract

Arial parts of Primula genus (Primulaceae) are well known to treat various ailments in lranian Traditional
Medicine. Our preliminary studies demonstrated that the medium polar to polar extracts of Primula auriculata
had a significant cytotoxic activity and Induction of apoptosis effects on some cancerous cell lines. The current
study focused on phytochemical investigation and characterization the compounds from P. auriculata active
extracts. Dried and powdered aerial part of plant was macerated with petroleum ether, dichloromethane, and
methanol successively, for 24 hours, three times. Dichloromethane and methanolic extracts were separately
examined by different chromatographic techniques such as VLC, CC, and TLC to Fractionation and isolation
compounds present in the plant extracts. The structures of purified compounds were elucidated on the basis of
spectral data, particularly H-NMR and C-NMR experiments. 2-phenylchromone and 3, 4, 5-trihydroxy benzoic
acid was identified for the first time from P. auriculata. In this research we have isolated compounds from
pharmacological active extracts which is most likely responsible for cytotoxic action of P. auriculata. Further

studies are required to determine activity and mechanism of action of isolated compounds.
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Pharmacognosy, School of pharmacy, Shahid Beheshti Primula is a large genus in Primulaceae

University of Medical sciences, Tehran, Iran; Evidence- (Fam) which Comprised of 425 species in the

based Phytotherapy and Complementary Medicine
Research Center, Alborz University of Medical Sciences, world. It is represented by 6 species which is
Karaj, Iran. spread across some parts of north (Alborz,
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Gachsar, Kandovan) and west cold district of

) Iran as well as Anatoly, Irag, Pakistan, Mongolia,
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Naseri P, Behzad S, Parsa Khankandi H, Chemical Caucasus and central Asia [1] The glands of

Compounds Isolated from Aerial Part of Primula Primula species produce farinas (formed as rod
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or needle-like crystals) and/or exudates (sticky
secretions) [2].Various Primula species have
been used traditionally in the treatment of
epilepsy, insomnia, asthma and food poisoning
[3].

pharmacological effects such as antimicrobial,

They have revealed biological and
antioxidant, anxiolytic, antiviral, expectorant,
antidiabetic, antileishmania, and cytotoxicity [4-
6].

Primula auriculata known under the Persian
name “Pamchal e juybari” is a perennial, spring
herb which is grows in wet mountain meadows.
In Iranian ethno medicine, white powder from
plant inflorescence (locally named Tootia), is
reported to be useful in prevention and treatment
of eye infection, Trachomatis and glaucoma. In
previous studies, the methanolic extract from
aerial part of this species was examined by MTT
assay for cytotoxic activity on various human
cancer cell lines and a normal cell line. The
results showed significant effects on (MCF7,
HepG2,
hepatocellular carcinoma and HT-29, human
colon carcinoma) with ICs of 25.79, 35.79 and

human  breast adenocarcinoma,

43.34 pg.mL*, respectively and no cytotoxicity
against normal cells [7]. Therefore, by using
different solvents ether,
(CH,CIy)

(MeOH)), three extracts with a range of polarity

(petroleum

dichloreomethan and  methanol
were prepared and screened for cytotoxic and
apoptosis induction effects. CH,CI, and MeOH
extract decreased cell viability in HT-29 cells
(ICso of 33.20 and 58.05 pg.mL™.). This toxicity
was consistent with morphologic changes
including reduction in cell volume and rounding.
Using Acridine orange (AO)-ethidium bromide

(EB) double staining cell morphological analysis,
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Annexin V-propidium iodide staining, TUNEL
and Caspase-3 activity assay), it was revealed
that apoptosis is involved in P.auriculata -
induced HT-29 death [8].

phytochemical investigation of Primula species,

cell Previous

have reported that this genus is an abundant

source  of  flavonoids  (aglycone  and

glycosylated),  phenolic, and triterpenoid
saponins [9-11]. These compounds have many
pharmacological and biological activities
including antioxidative, anti-inflammatory, and
anti-tumor. As a part of our ongoing endeavor to
find

bioactive extracts, the present study is about the

compounds from Primula auriculata

isolation and  structure  elucidation  of
phytochemicals from CH,Cl, and MeOH extracts

of plant for the first time.

2. Material and Methods
2.1. General Experimental Procedures

The NMR spectra were recorded on a Bruker
Avance AV-300 (*H) and AV-100 (**C), using
CDCI; and DMSO-dg as solvent. EI-MS spectra
were measured in a 7890 GC/7200 Q-TOF MS
system. TLC was carried out on pre-coated
aluminum foil silica gel 60 F254 (Merck Co,
Germany). Column chromatography (CC) was
60 (Merck Co,
Germany) and Sephadex LH-20 (Pharmacia Inc.,
NJ, USA).
chromatography (VLC), silica gel 60 G (15 pm,

performed with silica gel

Piscataway, For vacuum liquid
Merck Co, Germany) and were applied. Thin
layer chromatography detection was achieved by
spraying the silica gel plates with Anisaldehyde-
sulphuric acid reagent (AS), Vanillin-sulphuric

acid reagent (VS), Natural products-polyethylene



glycol reagent (NP/PEG), and solvents (Sam
chun Co, south Korea)
2.2. Plant Material

Plant materials were collected from Alvand
(Hamedan province, west Iran) in June 2013. A
voucher specimen 3224 (TMRC) was deposited
at the herbarium of Traditional Medicine and
(TMRC),
Shahid Beheshti University of Medical Sciences,

Materia Medica Research Center

Tehran, Iran.

2.3. Extraction and Isolation

About 1 kg of the air-dried powdered aerial
part of plant was extracted with petroleum ether,
CH,Cl, and MeOH
temperature (2.5 Lx 72 hx 3 days). The extracts

respectively, at room
were concentrated under reduced pressure then
the following residues were obtained: Ry (109)
Rp (4 g) and Ry (16 g). Rp was subjected to VLC
(65 x 15 cm, SiO,, 50g) with gradient elution
using solvents of increasing polarity, petroleum
ether and ethyl acetate. Totally 6 fractions (Fr.
A- Fr. F) were obtained according to TLC
analyses. The spots were visualized by spraying
with Anisaldehyde-sulphuric acid reagent (AS),
Vanillin-sulphuric acid reagent (VS) and Natural
products-polyethylene glycol reagent (NP/PEG).
Fr.E separately chromatographed on a Sephadex
LH-20 column (3x90 cm, 50g) using MeOH:
H20 as eluent to obtain 20 fractions which were
combined together in to 4 final fractions. Fr.E2
(14mg) afforded compound 1 (Figure 1). Ry, was
redissolved in MeOH:H,O and partitioned in a
separating funnel with ethyl acetate and
methanolic part was subjected on a Sephadex
LH-20 column (2x30 cm, 35g) eluted with

MeOH:H,0O to yield 4 final fractions (M1-M4)
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by TLC monitoring. Compound 2 (11mg) was
given from M3 (Figure 2).
2.4. Spectroscopic Properties of Compounds

Compound 1, Cy5H;00,, white Chrystal, 14mg
: 'H NMR (300 MHz, CDCls, 8, ppm, J/Hz): 8.26
(1H, d, J = 8.1 Hz, H-5), 6.87 (1H, s, H-3), 7.45
(1H, m, H-6), 7.73 (1H, m, H-7), 7.59 (1H, m, H-
8), 796 (2H, m, H-2",6"), 7.57 (3H, m, H-
3,5",4"). °C NMR (CDCls;, 100 MHz, §, ppm) :
178.5 (C-4), 163.4 (C-2), 131.6 (C-4"), 118.1 (C-
8), 156.3 (C-9), 125.2 (C-6), 133.8 (C-7), 126.3
(C-2',67), 131.8 (C-1"), 129 (C-3',5), 125.6 (C-
5), 107.6 (C-3), 124 (C-10),. EIMS m/z: 222
[M]"[12].

Compound 2, C;H¢Os, white/yellow chrystal,
12mg : *H NMR (300 MHz, DMSO-dg, 5, ppm,
JHz): 6.91 (4H, s, H-2,6), 12.23 (1H, s, H-
COOH),"*C NMR (CDCl;, 100 MHz, &, ppm):
167.9 (C-7), 145.8 (C-3), 138.4 (C-5), 120.9 (C-
1,4), 109.1 (C-2,6), EIMS m/z: 169.9 [M]" [13].

3. Results and Discussion

The structures of the isolated compounds
were elucidated by spectroscopic methods (MS,
'H NMR and **C NMR) and by comparison with
those reported literature data. They were
elucidated as 2-phenylchromone (1) and 3, 4, 5-
trihydroxy benzoic acid (2) (Figure 3, 4). The
compounds were identified for the first time from
Primula auriculata.

Its C NMR spectrum of compound 1
showed 15 carbon signals sorted in to 10 CH, 4
quaternary C and a C=0 group. The *H NMR
spectrum revealed a set of six proton signals at
Oy 7.45- 8.26 corresponding to the aromatic
hydrogen in A and B ring, besides a singlet at oy

6.87, which was integrated with one proton is



Sahranavard S, et al / IJPS 2018; 14 (4):61-68

Ro (_4g)

VLC column
Petroleum ether-

EtOAC
A B C D E F
400mg 300mg 300mg 1400mg 300mg 600mg
Sephadex
LH-20
MeOH:H20
El E2 ’ E3 ‘ ’ E4
Comound1(14mg)
Figure 1. Isolation scheme of Rp.
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Figure 2. Isolation scheme of Ry,.

typical for H-3. In the MS, two prominent observed besides a molecular ion at m/z 222
fragments, retro-Diels—Alder (RDA) ions, at m/z  (CysH100,), which indicated that 1 was flavone
102 and 120 due to [Al] * and [B1] * were skeleton with unsubstituted pattern. The
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Figure 3. Structure of 2-phenylchromone (1)

Figure 4. Structure of 3, 4, 5-trihydroxy benzoic acid (2).

fragment [M-28] is indicated C=O group and
loose of the unit 92 m/z is assigned to tropylium
ion. On this basis compound 1 was as
characterized as 2-phenylchromone (flavone).
The ®C NMR spectrum of compound 2
showed 7 signals sorted in to 2 CH, 4 quaternary
C and a COOH group. In the *"HNMR spectrum,
one four-proton singlet at 6.91 assigned to H-2, 6
was observed. Also, a weak singlet at 12.23 was
assigned to carboxylic moiety. The MS showed a
parent peak at m/z 169.9, an empirical formula of

which corresponds to C;HgOs. Thus compound 2
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was identified as 3, 4, 5-trihydroxy benzoic acid
(gallic acid).

Aerial part of Primulaceae plant is coated
with powdery, waxy, and sometimes oily
farinose. The irregular substitution flavonoids are
common and usually the main component of
their exudate and aerial part flavonoid
composition. The uniqueness of occurrence of
Primula type flavones are thought to be useful
chemotaxonomic markers as well as uv-
protectant agent for Primula genus [14]. Flavone
itself is one of these irregular skeletons and rare

types of component in natural products. Flavone
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with lacking any O-substitution has been
occurred to date only in certain species in the
Primulaceae. It seems that glandular cell in these
species have their own specific flavonoid

biosynthetic pathway. In previous studies,
unsubstitution flavone was isolated from aerial
part of several another Primula species such as
P.albenis, P.veris, and P.pulverulenta and some
limited species in Dionysia genus [2,15, 16]. To
our knowledge, very limited biological effects
have been reported from this compound. Crude
extract, different fractions of P. macrophylla, and
2-phenylchromone (flavone) as a pure compound
which was isolated from chloroform fraction
exhibited significant cytotoxicity and anti-
microbial activities, while cytotoxicity in brine
shrimp test and anti-leishmanial activities for
flavone were reported as (LDsp= 2.0116 pg/ml)
and (ICso= 25 pg/ml), respectively(6). In another
study, the methanolic extract of P. macrophylla
have been investigated for cytotoxicity by MTT
test against human colon cancer cell line (Colo-
205) along with evaluating the effects on
induction, cell

apoptosis cycle arrest and

mitochondrial membrane potential. Results
indicated that the extract was so effective and
decrease cell viability in dose dependent manner
(ICsp= 26.17 pg/ml). It was induced apoptosis
due to DNA fragmentation and through a
mitochondrial pathway in Colo-205 cells [17].

3, 4, 5-tri hydroxyl benzoic acid (gallic acid)
is a natural compound isolated from different
plants. It is a type of phenolic acid, found both
free and as part of hydrolyzable tannins. The
cytotoxic effect and induction of apoptosis of
gallic acid was investigated in various cancer

cells (leukemia, lung, and stomach) especially in
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several colonic cancer cells [18]. It also exhibits
significant antioxidant and anti-inflammatory
activities [19].

4, Conclusion
identified

isolated from Primula

Consequently, we have two
phenolic compounds
auriculata as cytotoxic agents. This research
of P.

auriculata especially in colonic cancer cell lines.

supports the antiprolifrative effect
Future studies will be directed to investigate

other active compounds.

References
[1]Vitalini S, Flamini G, Valaguzza A, Rodondi
G, Iriti M, and Fico G. Primula spectabilis Tratt.
aerial parts: Morphology, volatile compounds
and flavonoids. Phytochem. (2011) 72: 1371-8.
[2] Bhutia TD, Valant-Vetschera KM, Adlassnig
W, and Brecker L. Flavonoids in selected
Primula spp.: Bridging micromorphology with
chemodiversity. Nat. Prod. Commun. (2012) 7:
1469-73.

[3]Aslam K, Nawchoo IA, Bhat MA, Ganie AH,
and Aslam N. Ethno-pharmacological review of
genus Primula. Inter. J. Advanced Res. (2014) 2:
29-34.

[4]Singh S, Farswan M, Ali S, Afzal M, Al-
Abbasi FA, Kazmi I, and Anwar F. Antidiabetic
potential of triterpenoid saponin isolated from
Primula denticulate. Pharm. Biol. (2014) 52:
750-5.

[5] Alinezhad H, Zare M, Nabavi SF, Naginezhad
A, and Nabavi SM. Antioxidant, antihemolytic,
and inhibitory activities of endemic Primula
heterochroma Fe2+-induced

against lipid


http://www.ijps.ir/journal/authors.note#references

peroxidation and oxidative stress in rat brain in
vitro. Pharm. Biol. (2012) 50: 1391-6.

[6] Najmus-Sagib Q, Alam F, and Ahmad M.
Antimicrobial and cytotoxicity activities of the
medicinal plant Primula J
.Enzyme.Inhib .Med .Chem. (2009) 24: 697-701.
[7]Behzad S, Pirani A, and Mosaddegh M.

Cytotoxic Activity of Some Medicinal Plants

macrophylla.

from Hamedan District of Iran. Iran. J. Pharm.
Res. (2014) 13: 199-205.

[8] Behzad S, Ebrahim K, Mosaddegh M, and
Haeri A. Primula auriculata extracts exert
cytotoxic and apoptotic effects against HT-29
human colon adenocarcinoma cells. lIran. J.
pharm. Res. (2016) 15: 311.

[9] Colombo PS, Flamini G, and Fico G. Primula
latifolia Lapeyr. and Primula vulgaris Hudson
flavonoids. Nat. Prod. Res. (2014) 28: 1641-4.
[10] linuma M, Tanaka T, Oyama M, and
Wollenweber E. Two novel natural flavonoids
from Primula palinuri. Nat. Prod. Commun.
(2006) 1: 949-52.

[11] Mdller A, Ganzera M, and Stuppner H.
Analysis of phenolic glycosides and saponins in
Primula elatior and Primula veris (primula root)
by liquid chromatography, evaporative light
scattering detection and mass spectrometry. J.
Chromatog. A. (2006) 1112: 218-23.

[12] Freeman PW, Murphy ST, Nemorin JE, and
Taylor WC. The constituents of Australian
Pimelea species. Il. The isolation of unusual
flavones from P. simplex and P. decora. Aust. J.

Chem. (1981) 34: 1779-84.

67

Natural compounds from Primula auriculata L

[13] Liu Z, Qi J, Zhu D, and Yu B. Chemical
constituents from Polygonum capitatum and their
antioxidation activities in vitro. Journal of
Chinese Medicinal Materials. (2008) 31: 995-8.
[14] Fico G, Rodondi G, Flamini G, Passarella
D, and Tomé F. Comparative phytochemical and
morphological analyses of three Italian Primula
species. Phytochem. (2007) 68: 1683-91.

[15] Budzianowski J,
M.

Morozowska M, and

Wesotowska Lipophilic flavones
ofPrimulaveris L. from field cultivation and in
vitro cultures. Phytochem. (2005) 66: 1033-9.
[16] Valant-Vetschera KM, Bhutia TD, and
Wollenweber E. Chemodiversity of exudate
flavonoids A
comparative study. Phytochem. (2010) 71: 937-
47.

[17] Shou D-W and Zheng Y-L. Antitumor

activity, cell cycle arrest and apoptosis induction

in Dionysia (Primulaceae):

in human colon cancer cell line by Primula
macrophylla extracts. Bangladesh J. Pharmacol.
(2017) 12: 4-2017.

[18] Tsai C-L, Chiu Y-M, Ho T-Y, Hsieh C-T,
Shieh D-C, Lee Y-J, Tsay GJ, and Wu Y-Y.
Gallic Acid Induces Apoptosis in Human Gastric
Adenocarcinoma Cells. Anticancer Res. (2018)
38: 2057-67.

[19] BenSaad LA, Kim KH, Quah CC, Kim WR,
and Shahimi M. Anti-inflammatory potential of
ellagic acid, gallic acid and punicalagin A&B
Punica BMC

isolated from

Complement Altern. Med. (2017) 17: 47.

granatum.



ONLINE SUBMISSION

WWW.1JPS.Ir



