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Introduction

Fumaria parviflora, belonging to the Papaveraceae family 
and its Ayurvedic name is ‘Pitpapra’ is a small yearly 
herb with pale green coloration, as shown in figure 
1(a), characterized by its diffuse growth and abundant 
branching, as shown in figure 1(b) (Jamaldeen et al., 2022). 
It is extensively utilized in Ayurvedic and Traditional Yunani 
medicine across India. The species’ name comes from the 
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Fumaria parviflora, commonly known as “small-flowered fumitory,” is a 
ubiquitous weed found in various regions across the globe. Despite being 
considered a nuisance in farming areas, the plant possesses numerous 
therapeutic benefits acknowledged in conventional medical systems. Its extracts 
have shown promise in treating digestive disorders, respiratory ailments and 
skin conditions due to their anti-inflammatory and antimicrobial properties. 
Efforts to harness its medicinal potential could lead to the development 
of innovative treatments while addressing concerns related to its invasive 
nature. This review aims to gather and evaluate the body of research on the 
medicinal, phytochemical and pharmacological attributes of Fumaria parviflora. 
Phytochemical analyses have revealed the presence of diverse bioactive 
compounds in F. parviflora, including alkaloids, flavonoids, phenolic compounds, 
terpenoids and essential oils. These phytoconstituents exhibit various biological 
activities such as anti-inflammatory, antimicrobial, antioxidant, antidiabetic, 
hepatoprotective and anticancer effects. Despite the considerable therapeutic 
potential demonstrated by F. parviflora, further research is necessary to 
elucidate its action mechanisms, pharmacokinetics and safety profiles. 
Moreover, clinical trials are required to validate the effectiveness and security 
of F. parviflora-based human interventions. Harnessing the medicinal potential 
of natural products holds significant promise for the development of novel 
therapeutic agents across various ailments. Natural products, derived from 
plants, marine organisms, fungi and microorganisms, have been a rich source 
of pharmacologically active compounds for centuries. These compounds often 
possess unique chemical structures and biological activities that make them 
valuable candidates for drug discovery and development.
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Latin “fumus terrae,” which means “smoke of the earth.” It 
is commonly referred to in India by vernacular names such 
as Pitpapda and Pitpapra (Kumar et al., 2017). Additionally, 
it is known by alternative botanical designations including 
fine-leaf fumitory and Indian fumitory (Nowick, 2015). 
This plant is widespread in many parts of India, especially 
growing in wheat fields during wintertime. It can be found 
throughout the plains of Haryana, Punjab, and certain areas 
of Himachal Pradesh, primarily in lower, warmer regions up 
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Figure 1: Fumaria parviflora plant

to an altitude of 1400 meters (Kumar et al., 2017). In wheat 
fields, it proliferates as a weed, frequently outpacing the 
density of the primary crop (Patterson, 1995). In some cases, 
pulling it up by hand is required to stop it from growing. 
Throughout history, Fumaria parviflora has been utilized 
for its diverse medicinal properties. Traditional practitioners 
have employed distinct plant sections, including the leaves, 
stems and roots, to treat a wide range of ailments (Guna, 
2017). Its medicinal uses span across treating skin diseases, 
liver disorders, respiratory ailments, digestive issues and 
more. Phytochemical analysis on Fumaria parviflora shows 
the presence of several including copticine, protopine, 
paprafumicin, paprarine, flavonoids, phenolic compounds, 
terpenoids and saponins (Jameel et al., 2014b). These 
phytoconstituents contribute to the plant’s pharmacological 
activities and therapeutic effects. Pharmacological research 
has indicated that Fumaria parviflora exhibits a range 
of therapeutic effects, including antidiabetic, analgesic, 
anti-inflammatory, hepatoprotective, dermatological, 
antipyretic, antiparasitic, reproductive, anticholinesterase 
and smooth muscle relaxant properties. Given the growing 
interest in herbal medicine and natural products, there 
is a need for comprehensive reviews consolidating the 
medicinal, phytochemical and pharmacological aspects of 
Fumaria parviflora (Gohil and Daniel, 2014). Such reviews can 
provide valuable insights for further research, development 
and utilization of this common weed in the healthcare and 
pharmaceutical industries (Modi et al., 2016). This review 
aims to fulfill this need by presenting an in-depth analysis of 
the medicinal, phytochemical and pharmacological potential 
of Fumaria parviflora, contributing to the understanding 
and appreciation of its therapeutic significance (Qureshi 
et al., 2023).

carefully records the supposed therapeutic benefits of 
Fumaria parviflora, detailing its traditional uses in folk 
medicine and any reported pharmacological activities. 
Additionally, the database elucidates the phytochemical 
properties of Fumaria parviflora. Moreover, the database 
includes a thorough exploration of the pharmacological 
activities associated with Fumaria parviflora. Furthermore, 
the database incorporates a detailed cytomorphological 
study of Fumaria parviflora, delving into its cellular 
characteristics such as chromosomal number and cellular 
organization. By integrating findings from cytology, 
phytochemistry and pharmacology, this comprehensive 
database provides a holistic understanding of the potential 
of Fumaria parviflora as a common weed of wheat crops in 
Himachal Pradesh.
Medicinal Properties of Fumaria parviflora
Fumaria parviflora, commonly known as Pitpapra due to its 
ability to cure pitta and rakta dosha. This herb’s properties 
make it a valuable asset in Ayurvedic medicine for addressing 
imbalances associated with these doshas (Kumar et al., 
2017). Dried powdered plant material is taken with warm 
water three times a day for fourteen days, which helps in 
the purification of blood. For 3-5 days, take half a cup of the 
plant’s decoction every morning to relieve fever (Sultana 
et al., 2018). When intrinsic bleeding occurs, pitpapra juice 
and honey are combined, utilizing the medicinal qualities of 
the plant to stop the bleeding. For individuals suffering from 
bleeding piles, washing with pitpapra juice or a mixture of 
parpata and ghee is recommended, offering potential relief 
and healing benefits (Kumar et al., 2017). Additionally, in 
situations of excessive thirst, water infused with pitpapra 
serves as a refreshing and hydrating solution when 
consumed repeatedly. Moreover, pitpapra juice processed 
with oil proves beneficial for external application on wounds 
or ulcers, aiding in their healing process. Embracing a 
holistic approach to wellness, Fumaria parviflora emerges 
as a valuable botanical resource in traditional medicine, 
offering remedies for a diverse range of ailments (Jowkar et 
al., 2011). The herb has a long history of usage in Ayurvedic 
medicine. It also purifies the blood in skin problems. The 
whole herb was traditionally used as a laxative, diuretic and 
diaphoretic, for detoxification, fever and leprosy. The plant 
extract was utilized as a bitter tonic and astringent, aimed 
at addressing issues like indigestion and certain types of skin 
infections associated with scrofula. Traditionally, Fumarium 
parviflora was also used to treat dermatological conditions, 
promote the function of the liver and gallbladder and treat 
scabies, antipyretic, diaphoretic, expectorant, antiscorbite, 
antibronchite, diuretic, appetizer and laxative, as shown in 
figure 2 (Fathiazad et al., 2013). In Turkish folk medicine, 
it was employed to combat the malfunction of the liver 
and kidneys. Still, in the Unani traditional system, it was 
recommended for the management of gastrointestinal and 
respiratory ailments, as well as for alleviating abdominal 
cramps, indigestion and asthma (Jameel et al., 2014a).
Phytochemical Properties
Numerous phytochemicals that are probably present 

Methodology

To comprehensively understand the cytological, medicinal, 
phytochemical and pharmacological potential of Fumaria 
parviflora, an thorough review was conducted utilizing a 
wide array of scientific literature sources. These sources 
included prominent databases such as ScienceDirect, 
PubMed, SpringerLink, Google Scholar, Scopus, SciFinder, 
ScienceDirect, Web of Science Books, as well as various 
research papers. Through this extensive literature review, 
a comprehensive database on Fumaria parviflora was 
compiled, encompassing its diverse attributes. This database 
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Figure 3: Some phytochemicals found in Fumaria parviflora 
plant

Figure 4: Pharmacological Properties of Fumaria parviflora

Figure 2: Medicinal effects of Fumaria parviflora

in Fumaria parviflora contribute to both its biological 
activity and possible therapeutic effects (Zhang et al., 
2020). Phytochemicals that are frequently observed in 
Fumaria species and possibly in Fumaria parviflora, include 
(Jamaldeen et al., 2022): glycosides, phenol, caffeic acid, 
quercetin, kaempferol, isoquinoline, tannins, saponins, 
triterpenoids, sterols such as β-sitosterol, stigmasterol 
and campesterol, as well as β-alkaloids like perfume, 
adlumidiceine, palmatine, berberine, dihydrosanguinarine, 
fumaricine, protopine oxyberberine protocatechuic acid and 
caffeic acid. Some of them are shown in figure 3. Additionally, 
the plant contains fatty acids, sesquiterpenoids, essential oils 
and aromatic hydrocarbons. Protopine isoquinoline alkaloid 
and β-sitosterol were quantified using the HPTLC method, 
revealing percentages of 0.45-0.49% w/w for protopine and 
0.22-0.27% w/w for β-sitosterol.

2. Anti-inflammatory Effects
Compounds within Fumaria parviflora species, such as 
alkaloids and flavonoids, exhibit promising anti-inflammatory 
effects (Figure 4), by modulating cytokine production and 
inflammatory pathways (Rizvi et al., 2017a; Zhang et al., 
2020). Studies suggest that these compounds can suppress 
the release of inflammatory-promoting cytokines like 
interleukin-6 (IL-6) while enhancing the production of 
anti-inflammatory cytokines such as interleukin-10 (IL-10) 
(Rao et al., 2007; Zahedipour et al., 2022). By attenuating 
inflammation at the molecular level, Fumaria parviflora 
compounds offer the potential to alleviate symptoms 
associated with inflammatory conditions, including 
pain, swelling and tissue damage (Bhargava et al., 2021; 
Jamaldeen et al., 2022).

Pharmacological Activities

1. Antioxidant Properties

Flavonoids and phenolic compounds, abundant in Fumaria 
parviflora, are recognized for their antioxidant ability, aiding 
in the neutralization of detrimental free radicals within the 
body (Kumar et al., 2018). These radicals can be found to 
help prevent damage caused by oxidative stress, which is 
linked to several chronic illnesses. Their protective effect 
against oxidative stress emphasizes how important they are 
for preserving cellular integrity and reducing the possibility 
of disorders associated with oxidative damage.

3. Antimicrobial Activity
According to research, Fumaria parviflora has antibacterial 
qualities, which could help them fight a variety of microbial 
illnesses (Naz et al., 2013). These properties are likely 
linked to the existence of alkaloids and other secondary 
metabolites within the plant. However, these results 
highlight the potential of Fumaria species as natural enemies 
of microbiological infections, indicating that more research 
in this field is necessary (Jameel et al., 2014c; Naz et al., 
2013).
4. Antidiabetic Potential
Fumaria parviflora species are beneficial in managing 
diabetes because they contain bioactive substances that 
may improve insulin sensitivity, control blood sugar, or 
protect pancreatic beta cells (Jameel et al., 2014c; Kumar et 
al., 2017). These results point to the need for a multimodal 
strategy to target many aspects of the pathophysiology of 
diabetes. However, these early results highlight the potential 
therapeutic benefit of Fumaria species in enhancing current 
diabetic mellitus treatments.
5. Hepatoprotective Effects
Fumaria species may exhibit hepatoprotective effects, 
implying their potential to safeguard the liver against 
harm. This protective capability is believed to stem from 
the presence of diverse phytochemicals within the plant, 
notably alkaloids and flavonoids (Alqasoumi et al., 2009). 
Such compounds are thought to contribute to mitigating 
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liver damage, possibly by counteracting oxidative stress and 
supporting liver function. These findings suggest promising 
avenues for exploring Fumaria species as natural remedies 
for liver-related disorders (Rizvi et al., 2017b).
Cytomorphological Study of Fumaria parviflora
• Gametophytic chromosome counts of Fumaria parviflora, 
n=16.
• Sporophytic chromosome count of Fumaria parviflora, 
2n=32 which is diploid.
• No record of the Fumaria parviflora has been found in 
India.
• This is worked out for the first time at the world level.
• This is reported with 2n=32 from various scientists outside 
India (Jeelani et al., 2011).
Conclusion
The review on the medicinal, phytochemical and 
pharmacological potential of the common weed Fumaria 
parviflora highlights its significant importance in traditional 
medicine and its emerging role in modern pharmacology. 
Through an extensive examination of existing literature, the 
review demonstrates that Fumaria parviflora possesses a 
diverse array of alkaloids, bioactive compounds, phenolic 
acids, flavonoids and terpenoids, which are involved in its 
pharmacological activities. The pharmacological studies 
discussed in the review indicate that Fumaria parviflora 
exhibits promising therapeutic properties, antimicrobial, 
hepatoprotective, antidiabetic and anticancer effects. These 
findings suggest its potential applications in the therapy 
and supervision of various diseases and health conditions. 
Furthermore, the review needs further research to fully 
elucidate the mechanisms of action underlying the observed 
pharmacological effects of Fumaria parviflora. Additionally, 
more studies are warranted to assess its safety profile, 
potential drug interactions and optimal dosage regimens.
Acknowledgment
The authors are thankful to the Department of Biosciences, 
Himachal Pradesh University, Summer Hill, Shimla and the 
library of Himachal Pradesh University, who provided us 
with the literature regarding this review.
References
Alqasoumi, S.I., Al-Dosari, M.S., Alsheikh, A.M., Abdel-Kader, 

M., 2009. Evaluation of the hepatoprotective effect of 
Fumaria parviflora and Momordica balsamina from 
Saudi folk medicine against experimentally induced 
liver injury in rats. Research Journal of Medicinal 
Plants 3(1), 9-15. DOI: https://doi.org/10.3923/
RJMP.2009.9.15.

Bhargava, A., Shrivastava, P., Tilwari, A., 2021. HPTLC analysis 
of Fumaria parviflora (Lam.) methanolic extract 
of whole plant. Future Journal of Pharmaceutical 
Sciences 7, 1. DOI: https://doi.org/10.1186/s43094-
020-00150-x.

Fathiazad, F., Hamedeyazdan, S., Khosropanah, M.K., Khaki, 
A., 2013. Hypoglycemic activity of Fumaria parviflora 

in streptozotocin-induced diabetic rats. Advanced 
Pharmaceutical Bulletin 3(1), 207-210. DOI: https://
doi.org/10.5681/apb.2013.034.

Gohil ,  A.N.,  Daniel ,  M.,  2014.  Identif ication of 
pharmacognostic and phytochemical biomarkers to 
distinguish between Fumaria parviflora Lam. and its 
adulterant, Rungia repens (L.) Nees. International 
journal of Pharmaceutical, Biological and Chemical 
Sciences 3(2), 58-64.

Guna, G., 2017. Pharmacological activity of Fumaria indica 
- A review. The Journal of Phytopharmacology 6(6), 
352-355.

Jamaldeen, F.N., Sofi, G., Fahim, M.F.M., Aleem, M., Begum, 
E.M.G.K.N., 2022. Shahatra (F. parviflora Lam) - A 
comprehensive review of its ethnopharmacology, 
phytochemistry and pharmacology. Journal of 
Ethnopharmacology 286, 114839. DOI: https://doi.
org/10.1016/j.jep.2021.114839.

Jameel, M., Ali, A., Ali, M., 2014a. New phytoconstituents 
from the aerial parts of Fumaria parviflora Lam. Journal 
of Advanced Pharmaceutical Technology and Research 
5(2), 64-69. DOI: https://doi.org/10.4103/2231-
4040.133424.

Jameel, M., Ali, A., Ali, M., 2014b. Phytochemical investigation 
of the aerial parts of Fumaria parviflora Lam. Journal 
of Pharmaceutical and Biosciences 2(1), 1-8.

Jameel, M., Islamuddin, M., Ali, A., Afrin, F., Ali, M., 2014c. 
Isolation, characterization and antimicrobial evaluation 
of a novel compound N-octacosan 7β ol, from Fumaria 
parviflora Lam. BMC Complementary and Alternative 
Medicine 14, 98. DOI: https://doi.org10.1186/1472-
6882-1598.

Jeelani, S.M., Kumari, S., Gupta, R.C., 2011. New chromosome 
number reports in some Polypetalous species from 
Kashmir Himalayas. Chromosome Science 14(1+2), 
9-16. DOI: https://doi.org/10.11352/scr.14.9.

Jowkar, F., Jamshidzadeh, A., Yazdi, A.M., Pasalar, M., 2011. 
The effects of Fumaria parviflora L. extract on chronic 
hand eczema: a randomized double-blind placebo 
controlled clinical trial. Iranian Red Crescent Medical 
Journal 13(11), 824-828.

Kumar, S., Kamboj, A., Sharma, A.K., 2018. Antioxidant 
evaluation of ethanolic extract of Fumaria parviflora 
Lam. obtained from root, stem, leaf and fruit and 
measurement of their total phenols and flavonoids. 
The Pharma Innovation Journal 7(4), 577-579.

Kumar, S., Sharma, A.K., Kamboj, A., 2017. Fumaria parviflora 
Lam. (Fumitory): A traditional herbal medicine with 
modern evidence. Asian Journal of Pharmacy and 
Pharmacology 3(6), 200-207.

Modi, K., Amin, A., Shah, M., 2016. A Pharmacognostical 
study on Fumaria parviflora Lamk. Journal of Natural 
Remedies 16(1), 1-6. DOI: https://doi.org/10.18311/
jnr/2016/748.

Naz, I., Saifullah., Khan, M.R., Ali, S., Khan, S.M., 2013. 
Antibacterial activity of secondary metabolites from 
Fumaria parviflora Lam. (Fumariaceae). International 
Journal of Pharmaceutical Sciences Review and 

Kumar et al., 2024

29



© 2024

Research 23(1), 29-36.
Nowick, E., 2015. Historical Common Names of Great Plains 

Plants, with Scientific Names Index. Volume II: Scientific 
Names Index.Zea E-Books, Lincoln, Nebraska. p. 452. 
URL: http://digitalcommons.unl.edu/zeabooks/28.

Patterson, D.T., 1995. Effects of environmental stress on 
weed/crop interactions. Weed Science 43(3), 483-490. 
DOI: https://doi.org/10.1017/S0043174500081510.

Qureshi, A.W., Akhtar, T., Khan, L., Numan, M., 2023. 
Anti-fasciolic effect of raw seeds of Nigella sativa, 
Fumaria parviflora (aerial parts), in naturally infected 
buffaloes. Bioscience Journal 39, e39068. DOI: https://
doi.org/10.14393/BJ-v39n0a2023-65038.

Rao, C.V., Verma, A.R., Gupta, P.K., Vijaykumar, M., 2007. 
Anti-inflammatory and anti-nociceptive activities of 
Fumaria indica whole plant extract in experimental 
animals. Acta Pharmaceutica 57(4), 491-498. DOI: 
https://doi.org/10.2478/v10007-007-0039-z.

Rizvi, W., Fayazuddin, M., Singh, O., Naeem, S.S., Moin, 
S., Akhtar, K., Kumar, A., 2017a. Anti-inflammatory 
effect of Fumaria parviflora leaves based on TNF-α, 
IL-1, IL-6 and antioxidant potential. Avicenna Journal 
of Phytomedicine 7(1), 37-45. Doi: https://doi.
org/10.22038/ajp.2016.6955.

Rizvi, W., Naeem, S.S., Singh, O., Akhtar, K., Moin, S., Kumar, 
A., 2017b. Hepatoprotective activity of fractions of 
Fumeria parviflora in anti tubercular drug induced 
toxicity in rats. Medicinal Plants - International 
Journal of Phytomedicines and Related Industries 
9(3), 172-179. DOI: https://doi.org/10.5958/0975-
6892.2017.00026.0.

Sultana, B., Yaqoob, S., Zafar, Z., Bhatti, H.N., 2018. 
Escalation of liver malfunctioning: A step toward herbal 
awareness. Journal of Ethnopharmacology 216, 104-
119. DOI: https://doi.org/10.1016/j.jep.2018.01.002.

Zahedipour, F., Hosseini, S.A., Henney, N.C., Barreto, G.E., 
Sahebkar, A., 2022. Phytochemicals as inhibitors of 
tumor necrosis factor alpha and neuroinflammatory 
responses in neurodegenerative diseases. Neural 
Regeneration Research 17(8), 1675-1684. DOI: https://
doi.org/10.4103/1673-5374.332128.

Zhang, R., Guo, Q., Kennelly, E.J., Long, C., Chai, X., 
2020. Diverse alkaloids and biological activities 
of Fumaria (Papaveraceae): An ethnomedicinal 
group. Fitoterapia 146, 104697. DOI: https://doi.
org/10.1016/j.fitote.2020.104697.

Plant Health Archives 2024, 2(1): 26-30

30


