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Abstract

Purpose: Plantago Major (PM) is widel
studies demonstrated the treatment g
proved by Computed Tomograp
on CT and laboratory examinatio

nt of different diseases due to several active compounds. Previous
t on lung cancer cell lines. Here, we introduced a patient having lung cancer
cal findings. The treatment effect of PM was assessed and presented based
patient as a first human case study.

Materials and Methods: A 64-year-oldWwoman, with gastrointestinal bleeding as well as high Erythrocyte Sedimentation Rate
(ESR) and C-Reactive Protein (CRP) levels, was examined by the chest CT scan for suspicious lung cancer. Pathological findings
confirmed the non-small cell lung cancer (adenocarcinoma, stage 11A). The patient consumed 150 ml of PM seeds extract (3-4
times daily) orally for about 4 months. Follow-up CT and laboratory examinations were performed after the treatment period to
assess the effect of PM.

Results: The volume of the tumor was reduced by about 62% (based on CT imaging findings) after the treatment with PM. In
addition, the laboratory examinations illustrate that ESR and CRP levels reduced remarkably (from 97 mm/h to 24 mm/h for
ESR; from 36.8 mg/L to 1.2 mg/L for CRP) after the treatment.

Conclusion: Based on our human study, PM, as a natural compound with antioxidant, anti-inflammatory, and antibiotic
characteristics, could have an anti-proliferative effect on non-small cell lung cancer. However, more follow-up examinations on
big sample sizes are needed to assess the treatment effect of PM.
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Lung Cancer and Plantago Major

1. Introduction

Plantago Major (PM) is a traditional medicine drug
used for different treatment purposes all over the world
[1]. It was shown that PM contains several active
compounds like flavonoids, polysaccharides, terpenoids,
lipids, iridoid glycosides, and caffeic acid derivatives,
showing antioxidant, anti-inflammatory, and antibiotic
characteristics [2-5]. This plant is widely used due to its
traditional properties such as wound healing, antitussive,
anti-hemorrhagic, diuretic, astringent, and hemostatic [6,
7].

Due to a variety of beneficial pharmacological effects,
PM is used for the treatment of different diseases such as
constipation, coughs, wounds, infection, fever, bleeding,
and inflammation [1, 8, 9]. This agent can ftreat
tuberculosis, lung, and plural lesions and is used as
decoction and incense [6].

In many countries, including Mexico, Chile, Argentina,
and Venezuela several reports determined the traditional
use of PM against cancer [10, 11]. Previous studie
reported the therapeutic effects of PM on various ca
such as lung, breast, and cervix cell lines [1, 10]; ho
its anti-cancer effect was not evaluated in humans.

Computed  Tomography  (CT)
examinations for a patient with lung
first human case study report.

2. Case Reports

A 64-year-old woman with acute gastrointestinal
bleeding was referred to the emergency department. After
the laboratory examinations, it was determined the patient
had a high Erythrocyte sedimentation rate (ESR, 97 mm/h)
and C-reactive protein (CRP, 36.8 mg/L) levels; however,
other parameters were normal.

A CT scan (16-slice CT system, SOMATOM Sensation
16, Siemens AG, Forchheim, Germany) was performed to
evaluate the disease at 2023.10.15 (Figure 1). On the left
side of the lung CT images, a mass with a 44 mm diameter
was observed, which was diagnosed as suspicious lung
cancer by two expert radiologists. To approve the cancer,
the suspicious was biopsied by Endoscopic
Ultrasound guided Fine Needle Aspiration (FNA).

ithout positive lymph nodes and any
0) based on biopsy, CT findings,
ination.

aconsumed PM seed extract for about 4 months (seed of
decoction with water). The PM extracts were prepared
y adding 50 g of plant materials in 500 ml of boiling
distilled water for 1 h. The PM was consumed orally with
the dose of 150 ml (one cupful), 3-4 times daily [11]. After
the treatment period, the patient performed the follow-up

Figure 1. Chest CT images of the patient taken on “2023.10.15”
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CT examination (at 2023.02.17, Figure 2). It was observed
that the tumor volume reduced remarkably by about 62%.
In addition, the laboratory examinations illustrate that ESR
and CRP levels reduced remarkably (from 97 mm/h to 24
mm/h for ESR; from 36.8 mg/L to 1.2 mg/L for CRP) after
the treatment.

3. Discussion

PM plants are used in the form of oral or topical,
without any serious side effects [12]. It is used as a
cicatrizing, particularly in infected wounds, as an
analgesic, and gastroduodenal anti-ulcer [12]. Moradi
Rad et al. [13] in an experimental study (adult male
Wistar rats), used the methanolic extract of PM's leaf for
wound healing (a circular ulcer was made on the back of
animals). The results demonstrated significant treatment
effects of PM plus ointment compared to commercial
ointment only. In another study, Kartini et al. [14]
examined the wound-healing activity of PM leaf extracts
in hyperglycemic rats. They have found that PM has the
potential to improve wound healing, and accelera

two sides of the thoracic regions.
examination and wound contta

confirmed that 10% PM ointment (once/day) has
significant effects on wound healing compared to the
control group (normal saline-treated group). The main
remarkable PM compound for wound healing is
polyphenols, especially plantamajoside. In addition,
early increase in new blood vessel formation, fibroblast
proliferation, marked collagen precipitation, and early
epithelization are more considerable with the use of PM
extracts [9, 14, 15]. In a human study [16], the preventive
effect of PM was assessed on acute radiodermatitis in
radiotherapy of breast cancer patients. The PM was used
twice per day from the first day of radiotherapy until two
weeks after the treatment. The incidence of grades >2
acute dermatitis was lower in PM groups (51.3%)
compared to the patients treated with placebo (66.7%),

cteristics and has a powerful non-
ct, as well as exhibiting cytotoxic

ancer effect of PM was not broadly investigated in
gvious studies. In a previous study, several human
gancer cell lines (the human renal adenocarcinoma [TK-
10], the human breast adenocarcinoma [MCF-7], and the
human melanoma [UACC-62]), were assessed for

Figure 2. A remarkable reduction in the size of the lung cancer was observed in the CT images taken on “2023.02.17”
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anticancer activity of methanolic PM extract. The main
factors for PM in anticancer activity were flavonoids,
flavone, and luteolin, which could be effective in
preventing carcinogenesis [1, 22, 23]. In addition, the
cytotoxic activity on human cancerous cells (in-vitro),
including cervical carcinoma (SQC-UISO) and Ovary
Carcinoma (OVCAR) was evaluated in a previous
investigation [24]. Their results showed that the PM
methanol extract (1 pg/mL) decreased the UISO and
OVCAR cell concentrations by about 59 and 82%,
respectively [24].

In line with the previous above-mentioned reports, the
present case study (as the first human case report with
lung cancer) also showed the anticancer effect of the PM
extract. The investigated patient consumed the extracts
orally distilled in hot water. It was reported that this form
of consumption has remarkable antiproliferative activity
in carcinoma of the bladder, bone, kidneys, lung, and
stomach [25]. Some of the flavonoids such as baicalein
in this plant extract inhibit cell proliferation by inducing
cell cycle arrest and inducing apoptosis, and this can be
the main reason for PM anticancer activity [25
Furthermore, the immunomodulation,
inflammatory, and antioxidant activities ca
combined in the anticancer properties of P

mechanism and appropriate treatment prot@€ol ca
subjects of future research on animals "

4. Conclusion

According to our human cas dy, it appears that
PM, a natural compound possessi ntioxidant, anti-
inflammatory, and antibiotic properties, may exhibit
inhibitory effects on non-small cell lung cancer.
Nevertheless, further investigations with larger sample
sizes are necessary to thoroughly evaluate the therapeutic
impact of PM.
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