
Journal of Xi’an Shiyou University, Natural Science Edition                                          ISSN : 1673-064X 

 
 

 

http://xisdxjxsu.asia                VOLUME 18 ISSUE 12 December 2022                                                 248-253 

CHEMICAL FINGERPRINTING AND PHARMACOLOGICAL ACTIVITIES OF DRYOPTERIS 

JUXTAPOSITA CHRIST 

Obaidullah
1
, Mudassar Iqbal

1,
Thomas Shier

2
 

 

Department of Agricultural Chemistry and Biochemistry, The University of Agriculture, Peshawar, Pakistan
1

 

Department of Medicinal Chemistry, University of Minnesota-Twin Cities, Minneapolis, MN 55455, USA
2
 

 

Abstract 
Natural product research is one of the keys towards the 

development of pharmaceuticals. Due to the lack of 

understanding of the causes of many human, animal, and plant 

diseases, these challenging chemical compounds have the 

potential to be active therapeutics. Most of the research is 

focused onto the natural products from various plants, whereas 

the lower plants are yet to be explored intensively for 

bioactive compounds. In this research, a fern was collected in 

Shangla District, Khyber Pakhtunkhwa during the month of 

May. It was identified as Dryopteris Juxtaposita Christ, the 

organic extract was tested for anti-inflammatory, and analgesic 

effects. Activity-bearing fractionwas tentatively identified 

using LC-MS/MS analysis.The methanolic extract showed 

significant activities at maximum doses (100 μg ml
-1

 for 

antidepressants and 400 μg ml
-1

for anti-inflammatory 

activities) compared to the blank experiments. The LCMS 

results indicated the presence of various phenolic compounds, 

e.g. B. Kaempferol, Quercetin 3-O-Rhamnoside-7-Oglucoside, 

Kuromanin, Hyperoside, Orientin and few others. Based on 

the appreciable activities this plant should be further studied to 

isolate and identify additional bioactive compounds. To 

determine possible in vivo effects of different isolated 

compounds having potent antioxidant, cytotoxic activities and 

anticancer activities against known cancer cell lines. This will 

lead to the development of safe pharmaceuticals. 
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I. INTRODUCTION 

edicinal plants have been used to cure a variety of 

ailments. Medicines have been an integral part of 

human culture for centuries. Due to growing dissatisfaction 

with conventional allopathic medicine and the desire for a 

natural way of life, herbal medicines are more popular than 

conventional allopathic medicines in emerging markets.[1]. 

Despite being an agricultural country, Pakistan 

harbors many native species of medicinal plants (500,600 of 

the 5,700 known medicinal plant species) in a variety of 

ecological zones. However, little research has been done to 

evaluate their pharmacological and biochemical importance 

(Rani et al., 2022).Various communities around the world 

have been using  

 

 

herbal medicines for centuries. The local population in many 

parts of Pakistan uses medicinal plants and their products to 

treat a variety of diseases.(Muhammad et al., 2012) 

Nonsteroidal anti-inflammatory drugs (NSAIDs) are 

commonly used because of their anti-inflammatory, 

antipyretic and analgesic, effects. Many NSAIDs pose a 

significant risk of harm both during acuteuse and after 

prolonged use. A variety of chemicals from medicinal plants 

have potential biological and pharmacological effects. 

(Maehre et al., 2015) Herbal medicines make sense because 

they are cheaper and have fewer side effects. Many medicinal 

plants and their phytochemicals have powerful anti-

inflammatory properties that can be used to treat a variety of 

inflammatory conditions. (Sher et al., 2022). Inflammatory 

diseases are often treated with traditional treatments. As a 

result, current research with locally available plant metabolites 

may pave the way for future advances in the therapy of 

rheumatism, arthritis and pain by reducing inflammation 

(Mondal et al., 2019) 

More than 450 species of the genus Dryopteris are 

grown in China, Pakistan, Kashmir, North and South Korea, 

Japan (Rani et al., 2022). The extracts from the various 

species of the aforementioned genus including Dryopterisfilix-

mas (L.) and DryopterisFragrans (L.) are said to have a 

cytotoxic effect. (Ali et al., 2012, Zhao et al., 

2014).Dryopterisblanfordii, 

DryopterischrysocomaandDryopteriscrassirhizoma have all 

been reported to have anti-inflammatory properties.(Erhirhie 

et al., 2019) 
D. juxtaposita is prescribed for weak bones and 

intestinal problems as it contains many useful minerals (Shah 

et al., 2018). Along with other species in this genus, D. 

juxtaposita is harmless, although during the drug discovery 

process it is necessary to thoroughly assess the safety of each 

isolated molecule. In addition, D. juxtaposita plant extract has 

been scientifically used for a variety of pharmacological 

effects including antioxidant, hepatic cell structure and low 

cellular infiltration, resulting in better results (Rani et al., 

2022). 
However, the detailed in-vivobiological potential of 

D. juxtaposita extracts has not yet been studied. In order to 

explore the antidepressant and anti-inflammatory abilities of 

the whole plant, the aim of this study is to analyze the ethno 

botanically significant aspects of this plant. By comparing the 

M 
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mass spectra and their fragments to mass libraries and 

previously published literature, mass spectrometry analysis 

(ESI-MS/MS) was used to tentatively identify the compounds.  

 

Methodology: 

Collection of plant: 
With the help of local inhabitants, D. juxtaposita 

whole plants, known locally as Kwanjay, were collected 

during the spring season from small river banks at an altitude 

range of 1600–2800 m, Shahpur, Kwanjay Banda Shangla and 

Mansehra, Kpk, Pakistan. Biological authentication was 

carried out by consultant plant taxonomists at the Herbarium 

Department of Botany, University of Peshawar, Pakistan by 

Lecturer Dr. FazliHadi performed. The plant has been 

identified, authenticated and certified with OU-11312 (PUP). 

 

 
Figure 1: Picture of Dryopterisjuxtaposita Christ 

inthe natural habitat 

Plant Samples Preparation 
After collection, the plant material underwent dust particle 

removal by brushing off excess debris, washed with distilled 

water, and then dried. Plant material was frequently inspected 

for fungal infections and other potential contaminants as it 

dried. With a grinder, the entire plant was crushed and 

processed into a fine powder. The powdered plant material 

was kept in a refrigerator, properly packed with resalable zip-

lock bags and stored. The Methanplic crude extract was 

produced using the maceration method (Zhang et al. 2018) and 

(Bandar et al. 2013). The plant (100 grams) was macerated for 

7 days in laboratory grade methanol (1000 ml). The mixture 

was macerated before being filtered, first through a muslin 

cloth and then through Whatman No. 1 filter paper. The 

filtrate was then evaporated under reduced pressure. The 

concentrated extract was kept at 4°C until needed. 

Figure 2: Maceration and Extraction process 

 

IN-VIVO bioassay: 

Animals Used  
BALB/c and NMRI mice (both sexes) and male Sprague-

Dawley rats were used in a series of in vivo tests. The Animal 

House and Bioassay Center at the University of Peshawar's 

Department of Pharmacy provided the animals. They were 

housed in the animal house under standard laboratory 

conditions (25°C with a 12-hour light/dark cycle), received a 

regular meal, and had unlimited access to water until and 

unless otherwise noted. The experiments strictly followed the 

guidelines of the Commission of Life Sciences, the National 

Research Council and the Institute of Laboratory Animal 

Resources (Khan et al., 2012). The Ethics Committee of the 

Department of Agricultural Chemistry and Biochemistry at the 

University of Peshawar in Pakistan has approved the in vivo 

experimental techniques. 

. 

1. Assessment of Anti-Inflammatory 

DJ whole plant methanol extracts were tested for their ability 

to relieve pain in rats using a modified version of the 

carrageenan-induced paw inflammation assay (Morris, 2003). 

The conduct of the study followed the parameters set out in 

the standards of the National Research Council  (NRC, 1996, 

Washington, DC, USA). Rats (n=5) were divided into six 

groups, with Group 1 serving as a control group since it 

received only normal saline. The animals in Group 2 were 

administered the normal indomethacin dose of 100 mg/kg 

body weight (b.w) and were designated as the positive control 

group. Rats in groups 3, 4 and 5 were fed methanol extracts of 

whole D. juxtaposita plant at doses of 100, 200 and 400 

mg/kg, respectively. The animals received an injection of 

carrageenan into the plantar fascia of their right hind paw after 

receiving extracts for half an hour. Using a plethysmometer, 

any change in linear paw circumference was documented at 0, 

1, 2, and 3 h. (LE 7500 plan lab S.L). Increase in paw girth 

was considered a sign of inflammation(Rani et al., 2022). 

2. Assessment of antidepressant activity 

The forced swim test 
The forced swimming test was carried out in a glass 

cylinder (42 x 19 x 19 cm) 15 cm high and 15 cm filled with 

water. It was between 25 and 28 C in the water. Mice were 

gently placed in the water and immobility time was observed 

by an observer for a period of five minutes. The control group 

received distilled water (10 ml/kg), the standard group 

received imipramine 60 mg/kg and the remaining groups 

received DJMC (100, 200 and 400 mg/kg). Immobility was 

characterized as the lack of any movement and passive 

continued swimming in the water with the head just above the 

surface.(Abdelhalim et al., 2015) 

Phytochemical Screening 

1. LC-ESI-MS/MS 
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LC-MS phytochemical profiling of the crude extracts was 

performed using an Orbitrap Fusion mass spectrometer 

(Thermo Scientific, Waltham, MA, USA) coupled to a 

DionexRSLCnano UPLC. Chromatographic separations of 10 

L sample injections were performed on an Acquity HSS 

(Waters, Milford, MA) C18 reverse phase column (100 2.1 

mm, 1.8 m particle size) using water containing 0.1% formic 

acid (A) and acetonitrile (B ) than performed mobile phases. 

Initial conditions were 2% B for 3 min, followed by a linear 

gradient to 50% B in 27 min, then to 95% B in 13 min with a 

hold at 95% B for 2 min, followed by 2% B to re - Equilibrate 

the column for the next run. MS data acquisition was 

performed using electrospray ionization with full-scan orbitrap 

detection (m/z 100–1000, resolution 120,000) and data-

dependent HCD fragmentation (stepped 20, 35, 60%) with a 

cycle time of 1 s , dynamic exclusion of 6 s performed, 

quadrupole isolation width of 1.6 Da, exclusion mass width of 

10 ppm and orbitrap detection (resolution of 15,000). Analysis 

of each sample was performed separately in positive (M + H + 

) and negative (M H+ ) mode.

Results and Discussion: 

1. Assessment of Anti-Inflammatory 

Table 1: Effect of intraperitoneal administration of MCDJ at 100, 200 and 400mg/kg in carrageenan induced paw edema test.  

Type of Extract Dose mg/kg 0h Inhibition 1h Inhibition 2h Inhibition 3h Inhibition 

Saline 10ml -- -- -- -- 

Indomethacin 100 23.3 * 38.9 ** 40.6 ** 77.6 **** 

Anti-inflammatory effect against carrageenan induced paw edema 

 

MCDJ 

100 8.4
ns

 11.5
 ns

 13.9
 ns

 15.6
 ns

 

200 14.4 
ns

 18.7 * 24.7 * 31.2 * 

400 20.3* 37.9* 45** 58.6*** 

MCDJ, Methanolic crude Dryopterisjuxtaposita; h, hours; ns, non-significant. Values are presented as means ± S.D. of three 

measurements. * P < 0.05, ** p < 0.01, *** p < 0.001, **** p < 0.0001. 

In the current study, the experimental crude extract of the 

whole D. juxtaposita plant was examined for potential in vivo 

analgesic properties mediated by carrageenan at various 

concentrations, i.e. 100, 200 and 400 mg/kg. In contrast to the 

control, the DJ methanol extract had a dose-dependent 

antiedematous effect with a maximum inhibition of 58.6% 

(p<0.001) at 400 mg/kg after 3 hours (normal saline). Similar 

anti-inflammatory effects were seen with indomethacin at a 

dose of 100 mg/kg, reducing inflammation by up to 77.6% 

(p<0.0001). While DJ methanol extract 100 mg/kg showed 

15.6% after 3 h, representing little activity compared to the 

control, D. juxtaposita methanol extract showed considerable 

inhibition (31.2% at 200 mg/kg). 

 
Figure3: Infusion of extract in hind paw for anti inflammatory 

process. 

 
2. Assessment of antidepressant activity 
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The forced swim test 

Table 2: Showing the antidepressant activities by forced swim test 

Type of Extract Dose (mg/kg) Immobility time (sec) 

Control / Dist. Water 10ml 108±1.52753 

Imipramine 60 50.6333±.54569 

 

DJMC 

10 114.04±9.01732 

30 118.33±1.52753 

100 116.66±3.17980 

 
The forced swim test 

The study doses tested showed no antidepressant efficacy. As 

indicated in the table, the depressant activity increased as the 

test dose was increased. Dose-dependent central nervous 

system (CNS) depression was observed in the power 

swimming test (FST). The FST is commonly used in 

evaluating antidepressant-like effects in animal models. In this 

model, a longer duration of mobility indicates antidepressant 

activity, while a shorter duration of mobility reflects a 

depression-like effect on the CNS.(Subarnas et al., 1993). 

Compared to antidepressants, the animal's continued 

immobility indicates the core symptoms of depression, which 

include exhaustion, sadness, and a feeling of 

exhaustion.(Aladeokin and Umukoro, 2011). Because none 

of the DJMC doses studied reduced the duration of 

immobility, there was no antidepressant benefit compared to 

imipramine. The antidepressant effect of our tested samples 

was more comparable to the negative control than the positive 

control, showing that the crude extract cannot stimulate the 

central nervous system. It is quite intriguing that the extract 

lacks antidepressant properties and that this effect increases 

CNS depression. 

 

Figure 3:  Image of forced swim test 

 

LC-ESI-MS/MS 

The LC-MS profile confirmed the presence of various 

biomolecules herein the compounds present in high quantity 

are presented in Table 3. A polyphenol flavaspidic acid is 

known for its antibacterial and radical scavenging activity 

[15]was of the highest concentration (23%) among detected 

compounds. The second most abundant compound (13%) was 

glycoside (5,7-dihydroxy-2-(4-hydroxyphenyl)-3- 

{[(2S,3R,4S,5S,6R)-3,4,5-trihydroxy-6- ({[(2S,3R,4S,5S)-

3,4,5-trihydroxyoxan-2-yl]oxy}methyl)oxan-2-yl]oxy}-4H-

chromen-4-one).A common plant growth promotor gibberellin 

A15 was also identified (13%) in the crude methanolic extract 

of D. juxtaposita.. Two compounds namingly1,5-Anhydro-1-

[5,7-dihydroxy-2-(4- hydroxyphenyl)-4-oxo-4H-chromen-6- 

yl]hexitol and Kaempferol were of 11% quantity while 

remaining 5 compounds were of less than 10% quantity in 

methanol extract. Most of these compounds are known to 

possess one or more potent activities.

. 

Table 3:  

S.No Name RT [Min] Formula Calc. M. Wt Percentage 

1 Flavaspidic Acid AB 38.06 C22 H26 O8 418.16408 23 

2 5,7-dihydroxy-2-(4-hydroxyphenyl)-3- {[(2S,3R,4S,5S,6R)-3,4,5-

trihydroxy-6- ({[(2S,3R,4S,5S)-3,4,5-trihydroxyoxan-2-

yl]oxy}methyl)oxan-2-yl]oxy}-4H-chromen-4-one 

16.95 C26 H28 O15 580.14439 13 

3 Gibberellin A15 (open lactone form) 35.14 C20 H28 O5 348.19492 13 
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4 1,5-Anhydro-1-[5,7-dihydroxy-2-(4- hydroxyphenyl)-4-oxo-4H-

chromen-6- yl]hexitol 

15.22 C21H20O10 432.10677 11 

5 Kaempferol 16.79 C15 H10 O6 286.04869 11 

6 Kuromanin 16.79 C21H20O11 448.1021 9 

7 2-(3,4-Dihydroxyphenyl)-5,7-dihydroxy4-oxo-4H-chromen-3-yl 6-

O-β-Dxylopyranosyl-β-D-glucopyranoside 

15.78 C26H28O16 596.13988 6 

8 Hyperoside 15.58 C21H20O12 464.09700 5 

9 Quercetin 15.58 C15 H10 O7 302.04363 4 

10 loliolide 16.52 C11 H16 O3 196.11 4 

 

 

Conclusions: 
The results of this study demonstrate that Dryopteris 

juxtaposita methanol crude extracts have appreciable 

antidepressant, anti-inflammatory properties.The  

phytochemical profiling also support the use of species of this 

genus in conventional medicinal practices. In all of the above 

assays, the crude methanolic extract showed the greatest 

biological potential at the maximum dose. When administered 

in various dosages in accordance with liver function tests, total 

protein levels and lipid profiles, it was found the extract did 

not have any toxic effects on the livers of the tested animals. 

Overall, the research supports the potential of DJ as a 

bioactive therapeutic and as a viable replacement for 

traditional therapeutic vectors. In addition, this study creates a 

database for future studies that will optimize solvents and 

extraction techniques to fully extract polyphenols and/or 

flavonoids. In the future, it will be difficult to maintain the 

bioactivity of polyphenols while maximizing their delivery. In 

summary, physiological dysfunctions caused by oxidation and 

inflammation can benefit from the use of plant polyphenols 

and flavonoids as adjunctive medication. However, more 

clinical research is needed to demonstrate the efficacy and 

safety of bioactive substances. 
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