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Abstract: Epilepsy is a central nervous system (neurological) disorder characterized by a 

bizarre feelings, sensations, and behaviors. Muscle spasms, convulsions, and loss of 

consciousness occasionally from epileptic seizures. Neuronal dependent on 

neurotransmitters in the central nervous system. Epilepsy is a chronic neurological 

disease in developing countries. The access to appropriate care for the management of 

this disease being difficult in our countries, a large number of patients resort to the use of 

medicinal plants. Bitter gourd (Momordica charantia L.) known also as bitter apple or 

bitter melon or balsam pear, is a tropical vine belonging to the order Cucurbitales, family 

Cucubitaceae and genus Momordica. The plant is cultivated as medicinal as well as 

vegetable crop widely in India, China and South East Asia. Even though whole plant is 

palatable in nature, bitter gourd is mainly grown for its fruit part. To contribute to the 

scientific knowledge of this plant and to promote the development of phytomedicines, we 

evaluated antioxidant and anticonvulsant properties of Momordica Charantia leaves 

extract. 

Key-words: Antioxidant activity, Anticonvulsant activity, Momordica Charantia, 

haematological parameters 

Introduction: Humanity is facing different kinds of diseases (microbial, parasitic, viral, 

cardiovascular, etc.) and the management of health issues is proving to be a real social 

problem, especially in developing countries [1]. According to estimated research, about 
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80% of African populations use traditional medicines to meet their primary health care 

needs. Thus, health care largely depends on medicinal plants and the local knowledge 

associated with them. In traditional African environments, the use of plants against 

various diseases has been increasingly popular in recent years [2]. This enthusiasm can be 

explained by cultural reasons, the decline in purchasing power, the high cost of 

conventional drugs and distrust of so-called modern synthetic products. The search for 

new treatments accessible and available to the population is necessary and urgent. 

Medical plants are an ideal alternative (the best source) to chemical or special drugs that 

are too expensive to manufacture or buy for developing countries [3]. This is how several 

plants are used not only for health care in traditional medicine but also for the search for 

new active molecules following one of the greatest challenges of global public health 

which is only the resistance of agent’s pathogens to antimicrobials [4]. It is therefore 

important to carry out ethnobotanical studies to identify the local uses of plant species. 

Nowadays, epilepsy is better understood and so-called conventional medicine offers 

effective treatments [5]. It is a chronic neurological disease marked by synchronous and 

paroxysmal discharges of neurons. It is characterized by recurrent spontaneous seizures 

that can become complicated in status mal. From the neurological point of view, an 

imbalance is noted between excitatory neurons with glutamate or acetylcholine and 

inhibitory neurons with ɤ-amino butyric acid [6]. The WHO estimates that around 50 

million people suffer from epilepsy worldwide, 80% of whom live in developing 

countries18. Still in these countries, about 90% of people with the disease do not receive 

appropriate treatment, which explains why they remain marginalized and have a lower 

quality of life than other chronic patients [7]. However, contemporary medicine shows its 

limits: side effects, compliance difficulties and even resistance to treatment. For these 

reasons, some patients turn to complementary medicine, traditionnal medicine. Epilepsy, 

one of the oldest recognized neurological disorders, affects over 50 million people 

worldwide, with 75% of patients in low-income countries lacking adequate treatment [8]. 

Despite the availability of more than 20 anticonvulsant drugs, about one-third of patients 

continue to experience drug-resistant seizures, increasing the risk of premature mortality, 

injury, psychosocial complications, and reduced quality of life [9]. Furthermore, the 
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toxicity and side effects of current treatments underscore the need for safer, more 

effective alternatives. 

Bitter gourd (Momordica charantia L.) known also as bitter apple or bitter melon or 

balsam pear, is a tropical vine belonging to the order Cucurbitales, family Cucubitaceae 

and genus Momordica. The plant is cultivated as medicinal as well as vegetable crop 

widely in India, China and South East Asia. Even though whole plant is palatable in 

nature, bitter gourd is mainly grown for its fruit part. Fruits, flowers and young shoots are 

used as flavouring agents in various Asian dishes. Fruits are cooked with other vegetables 

especially in soups for the slight bitter taste. However, in Indian cuisines, fruits are 

mainly used after blanching or par boiling or soaking in salt water to reduce bitterness. 

Fruits can also be canned or pickled or dehydrated in addition to cooking or deep frying. 

It is considered widely as a folk lore medicine against diabetes amongst the indigenous 

population of Asia, South America, India and East Africa. Apart from fruits, the roots, 

leaves and vines are used as a suppressant for tooth ache, diarrhoea and furuncle. Various 

products of bitter gourd like bitter gourd tea, which is known as gohyah or herbal tea 

made from dried slices of bitter gourd, is gaining popularity as herbal medicine The aim 

of the present study was to evaluate antioxidant activities of extract of plant with 

emphasis on psychosis and cognition which may lead us to the discovery of a promising 

drug for the treatment of anxiety, depression, insomnia, epilepsy.  

Material And Methods 

Antioxidant activity 

DPPH free radical scavenging activity: The free radical scavenging activities of the 

plant extracts on the stable radical 1,1-diphenyl-2-picrylhydrazyl (DPPH) will be 

estimated. 2.0 ml of a methanol solution of the sample (extract/control) at different 

concentration (50–250μg/ml) will be mixed with 3.0 ml of a DPPH methanol solution (20 

μg/ml). After 30 min reaction period at room temperature in dark place the absorbance 

was measured at 517 nm against methanol as blank by UV spectrophotometer. 
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Inhibition of free radical DPPH in percent (I %) was calculated as follows: 

I% = (1 – A sample/A blank) × 100 

where A blank is the absorbance of the control reaction (containing all reagents except 

the test material). Extract concentration providing 50% inhibition (IC50) will be 

calculated from the graph plotted inhibition percentage against extract concentration. 

Nitric oxide (NO) scavenging activity: Nitric oxide (NO) scavenging activity will be 

measured spectrophotometrically. Sodium nitroprusside in aqueous solution at 

physiological pH spontaneously generate nitric oxide, which interacts with oxygen to 

produce nitrite ions will be determined by the use of Griess reagents. A volume of 2 ml of 

10 mM sodium nitroprusside and 0.5 ml of phosphate buffer saline (pH 7.4) will be 

mixed with 0.5 ml of plant extract and ascorbic acid individually at various 

concentrations (50–250 μg/ml). The reaction mixture will be incubated at 25 °C for 150 

min. After 150 min, 0.5 ml of incubation solution will be withdrawn and mixed with 1 ml 

of sulfanilic acid reagent (0.33 in 20% glacial acetic acid) and will be allowed to stand 

for 5 min at room temperature for completing diazotization. Then 1 ml of 0.1% w/v 

napthylethylenediamine dihydrochloride will be added, mixed well and the mixture will 

be incubated at room temperature for 30 min. The absorbance will be taken at 540 nm. 

The amount of nitric oxide (NO∙) radical inhibited by the extract will be calculated using 

the following equation: 

I% = (1 – A sample/A blank) × 100 

Where, A blank is the absorbance of the control reaction (containing all reagents except 

the test material). 

Anticonvulsant Activity: 6 Hz Seizure Test was carried out as per the previously 

described procedure. In brief, mice were pretreated with extracts (doses ranging from 50 

to 800 mg/kg, p.o.) for 3 days, the dose selection was done based on acute toxicity study, 

100 mg/kg dose was selected and based on the response observed at 100 mg/kg, further 

dose levels were selected to establish dose-response correlation. Hence, in the process of 

establishing the dose-response correlation minimum dose was started with 100 mg/mg 

and saturation was observed after 200 mg/kg. On Day-3, 1 h after the last dose, tetracaine 
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ophthalmic solution (0.5% tetracaine hydrochloride) was applied, 30 min later the corneal 

electrodes were wetted with saline and electrical stimulation was given for 3 s (200 µs-

duration, 32-mA mono polar rectangular pulses at 6 Hz) to all animal, using a constant 

current device ECT Unit 5780 (Ugo Basile, Comerio, Italy). In general, after the 

electrical stimulation, a stunned posture will be seen along with rearing and repeated 

movements that lasted from 60 to 120 s in control animals. After the seizures, animals 

will be resumed to normal exploratory behavior. The end point in this model is defined as 

protection against the seizures, the animals which gain their normal exploratory behavior 

within 10 s of stimulation are considered as protected 

 

Effect of plant extract on haematological parameters in mice: The blood samples 

were placed in a well labeled sample bottles containing ethylene diamine Tetraacetic acid 

(EDTA). The sample bottle was shaken gently to mix the blood with EDTA to prevent 

clotting and the following tests were conducted.  

Effect of the extract on packed cell volume (PCV): The PCV was determined using 

microhematocrit centrifuge (Hawksley, England). A micro capillary tube sealed with 

plastacine at one end was nearly filled with blood sample and centrifuged in the 

equipment at 10,000 rpm /min for 5 minutes. After centrifugation, the PCV was read 

using a Hawksley microhematocrit reader.  

Effect of the extract on total white blood cell (WBC) count: 0.02 ml of blood was 

diluted in 0.38 ml of white blood cell diluting fluid (Turk’s solution) to make a 1:20 

dilution of the blood. The diluted sample was loaded in a Neubauer Counting Chamber 

and all the cells on the four corner square (1mm2) areas were counted using a light 

microscope of x10 objective. The number of cells counted for each blood sample was 

multiplied by 50 (fifty) to obtain the total WBC count per micro liter of blood.  

Effect of the extract on differential WBC count: The blood sample was shaken gently 

and a drop of blood was placed on a clean grease-free slide. A thin smear of blood was 
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made on the slide using a cover slip. The smear was allowed to air dry and was stained 

using Leishman stain. The stained slides were later examined under oil immersion x100 

objective, using a light microscope. Result for each type of white blood cell was 

expressed as a percentage of the total count converted to the absolute value per micro 

liter of blood.  

Effect of plant extract on brain weight: The brain has isolated in for their gross 

examinations and means weights were noted for treated and control groups. 

Result And Discussion 

Anti-oxidant Activity: Analysis of the free radical scavenging activities of the selected 

plants extracts revealed a concentration dependent free radical scavenging activity 

resulting from reduction of DPPH, NO radical to non-radical form. The scavenging 

activity of Ascorbic acid, a known antioxidant used as positive control, was however 

higher. 

Sample code for Momordica Charantia leaves extract  

PEMC: Petroleum ether extract of Momordica Charantia leaves 

EAMC: Ethyl acetate extract of Momordica Charantia leaves 

EOMC: Ethanol extract of Momordica Charantia leaves 

AQMC: Aqueous extract of Momordica Charantia leaves 

DPPH radical scavenging model DPPH radical is considered to be a model for a 

lipophilic radical. A chain in lipophilic radicals was initiated by the lipid autoxidation. 

DPPH is a stable free radical at room temperature and accepts an electron or hydrogen 

radical to become a stable diamagnetic molecule. The reduction capacity of DPPH was 

determined by the decrease in its absorbance at 517nm, which is induced by antioxidant. 

Positive DPPH test suggests that the samples were free radical scavengers. The 

scavenging effect of l-Ascorbic acid, and plant extracts increased gradually with increase 

in concentration. 
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Figure 1: Effect of Momordica Charantia leaves extracts on DPPH radical 

scavenging model 

Momordica Charantia leaves extracts showed dose dependent inhibitory effect on on 

DPPH radical. Ethanol and ethyl acetate extract of Momordica Charantia leaves were 

found more effective than aqueous and Petroleum ether extract. Ethanol extract (EOMC) 

significantly inhibit DPPH radical in comparison to standard ascorbic acid. 

Nitric oxide radical scavenging activity: Nitric oxide plays an important role in various 

types of inflammatory processes in the body. In the present study Momordica Charantia 

leaves extracts checked for its inhibitory effect on Nitric oxide production. Nitric oxide 

radical generated for sodium nitroprusside at physiological pH was found to be inhibited 

by the extracts. The ethanol extract of Momordica Charantia at varied concentrations 

showed remarkable inhibitory effect of nitric oxide radical scavenging activity. 

Momordica Charantia leaves extracts showed dose dependent inhibitory effect on on 

Nitric oxide radical. Ethanol and ethyl acetate extract of Momordica Charantia leaves 

were found more effective than aqueous and Petroleum ether extract. Ethanol extract 

(EOMC) significantly inhibits Nitric oxide radical in comparison to standard ascorbic 

acid. 
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Figure 2: Results of Momordica Charantia extracts on Nitric oxide radical 

scavenging model 

Anticonvulsant Activity: The 6 Hz seizure test is reported to involve a minimal, clonic 

phase, followed by stereotyped and automatistic behaviors which mimic the partial or 

limbic epilepsy in humans. At present, the 6 Hz seizure test is preferred for early 

identification of anticonvulsant activity of new compounds which are effective against 

therapy-resistant epilepsy. 6 Hz seizure model is known as very sensitive and useful 

model, which is known to facilitate in identifying a very mild agent also against drug-

resistant epilepsies. Hence, this model is considered to be highly useful in identifying a 

new anticonvulsant drug, and also it is useful in avoiding false negatives. Therefore, all 

extracts of Momordica charantia leaves extracts evaluated against 6 Hz seizure test.  

The result of Anticonvulsant Activity using 6 Hz seizure test of Momordica charantia 

leaves extracts showed that the ethanol extract of Momordica charantia leaves (EOMC) at 

200 and 400 mg/ kg and standard drug has alleviated 6-Hz-induced seizures significantly 

and dose dependently.  This effect was dose dependent and slightly observed at the low 

dose (200 mg /kg) of ethyl acetate extracts of Momordica charantia leaves (EAMC). In 

this test, ethanol extract (200, 400 mg/kg) has showed promising anticonvulsant effect.   
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Figure 3: Effect of Momordica Charantia leaves extracts on 6-Hz induced seizures 

in mice 

 

Figure 4: Effect of Momordica Charantia leaves extracts on 6-Hz induced seizures 

in mice 
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Effect of plant extract on haematological parameters in mice: The blood samples 

were placed in a well labeled sample bottles containing ethylene diamine Tetraacetic acid 

(EDTA). The sample bottle was shaken gently to mix the blood with EDTA to prevent 

clotting and the following tests were conducted. The effect on hematological parameters 

by Momordica charantia leaves extracts cited in Table 5.36. The haematological 

parameters like mean haemoglobin content, WBC, RBC, and differential cell counts were 

not significantly different in Momordica charantia leaves extract treated group in 

comparison to normal control group. 

Effect of the extract on packed cell volume (PCV): The PCV was determined using 

microhematocrit centrifuge (Hawksley, England). A micro capillary tube sealed with 

plastacine at one end was nearly filled with blood sample and centrifuged in the 

equipment at 10,000 rpm /min for 5 minutes. After centrifugation, the PCV was read 

using a Hawksley microhematocrit reader.  

Effect of the extract on total white blood cell (WBC) count: 0.02 ml of blood was 

diluted in 0.38 ml of white blood cell diluting fluid (Turk’s solution) to make a 1:20 

dilution of the blood. The diluted sample was loaded in a Neubauer Counting Chamber 

and all the cells on the four corner square (1mm2) areas were counted using a light 

microscope of x10 objective. The number of cells counted for each blood sample was 

multiplied by 50 (fifty) to obtain the total WBC count per micro liter of blood.  

Effect of the extract on differential WBC count: The blood sample was shaken gently 

and a drop of blood was placed on a clean grease-free slide. A thin smear of blood was 

made on the slide using a cover slip. The smear was allowed to airdry and was stained 

using Leishman stain. The stained slides were later examined under oil immersion x200 

objective, using a light microscope. Result for each type of white blood cell was 

expressed as a percentage of the total count converted to the absolute value per micro 

liter of blood.  
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Table 1: Effect of Momordica Charantia leaves extracts on on haematological 

parameters in mice 

Treatment RBC/cu mm*10
4
 WBC/cu mm Hb gm/dl 

Solvent (5ml/kg) 6.5 ± 0.25 4334 ± 114 9.18 ± 0.47 

Diazepam (4mg/kg) 7.2 ± 0.37 3214 ± 138 10.23 ± 0.68 

EAMC 200 mg/kg 6.5 ± 1.01 4495 ± 128 9.3± 0.83 

EAMC 400 mg/kg 6.8 ± 0.92 4514 ± 149* 9.8 ± 0.91* 

EOMC 200 mg/kg 6. 6 ± 1.21 4404 ± 158 9.4 ± 0.46 

EOMC 400 mg/kg 7.5 ± 1.09* 4581 ± 186** 10.1 ± 0.72** 

Values are mean ± SEM (n=6); *P <0.05, **P <0.01 compared to respective control 

group  

Effect of plant extract on brain weight: The brain isolated in various groups did not 

reveal any abnormalities in their gross examinations and difference in their mean weights 

both in treated and control groups. 

 

Figure 5: Effect of Momordica Charantia leaves extracts on brain weight 
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Mice treated with Momordica charantia leaves extract showed signs of sedation and 

analgesia, suggesting possible central depressant and analgesic effects in Irwin’s test. 

Irwin’s test is quite simple test can provide relevant information about a potential 

therapeutic indication, a specific mechanism of action, or a specific physiological 

function. For example, the presence of sedation in this test could be suggestive of a 

possible anxiolytic, antipsychotic, or anticonvulsant activity. Data from this test can also 

be used to assess the safety pharmacology of investigational drug agents. In the first 24 h 

after administration, the plant extract caused no mortality and appeared to cause no 

apparent toxicity even at a relatively high dose. The haematological parameters like mean 

haemoglobin content, WBC, RBC, and differential cell counts were not significantly 

different in Rhinacanthus nasutus leaves and Momordica charantia leaves extract treated 

group in comparison to normal control group. Momordica charantia leaves extract has 

significant CNS depressant, anticonvulsant, and analgesic effects and is deemed to be 

relatively safe. 

Conclusion 

Analysis of the free radical scavenging activities of the selected plants extracts revealed a 

concentration dependent free radical scavenging activity resulting from reduction of 

DPPH, NO radical to non-radical form. The scavenging activity of Ascorbic acid, a 

known antioxidant used as positive control, was however higher. DPPH radical is 

considered to be a model for a lipophilic radical. A chain in lipophilic radicals was 

initiated by the lipid autoxidation. DPPH is a stable free radical at room temperature and 

accepts an electron or hydrogen radical to become a stable diamagnetic molecule. The 

reduction capacity of DPPH was determined by the decrease in its absorbance at 517nm, 

which is induced by antioxidant. Positive DPPH test suggests that the samples were free 

radical scavengers. The scavenging effect of l-Ascorbic acid, and plant extracts increased 

gradually with increase in concentration. Momordica Charantia leaves extracts showed 

dose dependent inhibitory effect on on DPPH radical. Ethanol and ethyl acetate extract of 

Momordica Charantia leaves were found more effective than aqueous and Petroleum 

ether extract. Ethanol extract (EOMC) significantly inhibits DPPH radical in comparison 

to standard ascorbic acid. Nitric oxide plays an important role in various types of 

inflammatory processes in the body. In the present study Momordica Charantia leaves 
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extracts checked for its inhibitory effect on Nitric oxide production. Nitric oxide radical 

generated for sodium nitroprusside at physiological pH was found to be inhibited by the 

extracts. The ethanol extract of Rhinacanthus Nasutus at varied concentrations showed 

remarkable inhibitory effect of nitric oxide radical scavenging activity compared to other 

extract. Results revealed that all the tested extract showed the percentage of inhibition in 

a dose dependent manner. The ethanol extract of Momordica Charantia at varied 

concentrations showed remarkable inhibitory effect of nitric oxide radical scavenging 

activity. 

The result of Anticonvulsant Activity using 6 Hz seizure test of Momordica charantia 

leaves extracts showed that the ethanol extract of Momordica charantia leaves (EOMC) at 

200 and 400 mg/ kg and standard drug has alleviated 6-Hz-induced seizures significantly 

and dose dependently.  This effect was dose dependent and slightly observed at the low 

dose (200 mg /kg) of ethyl acetate extracts of Momordica charantia leaves (EAMC). In 

this test, ethanol extract (200, 400 mg/kg) has showed promising anticonvulsant effect.  

 

References: 

1. Wang, J., Liu, Y., Guo, Y., Liu, C., Yang, Y., Fan, X., Yang, H., Liu, Y. and Ma, 

T. (2024) Function and inhibition of P38 MAP kinase signaling: Targeting 

multiple inflammation diseases. Biochem. Pharmacol., 220: 115973.  

2. Zhang, L., Virgous, C. and Si, H. (2019) Synergistic anti-inflammatory effects 

and mechanisms of combined phytochemicals. J. Nut. Biochem., 69: 19–30.  

3. Prasad, S., Sung, B. and Aggarwal, B.B. (2012) Age-associated chronic diseases 

require age-old medicine: Role of chronic inflammation. Prev. Med., 54: S29–

S37.  

4. Zhao, Y., Simon, M., Seluanov, A. and Gorbunova, V. (2023) DNA damage and 

repair in age-related inflammation. Nat. Rev. Immunol., 23(2): 75–89.  

5. Tong, Y., Jia, Y., Gong, A., Li, F. and Zeng, R. (2024) Systemic inflammation in 

midlife is associated with late-life functional limitations. Sci. Rep., 14(1): 17434.  

High Technology Letters

Volume 31, Issue 9, 2025

ISSN NO : 1006-6748

http://www.gjstx-e.cn/348



 

 

6. Harirforoosh, S., Asghar, W. and Jamali, F. (2013) Adverse effects of 

nonsteroidal anti-inflammatory drugs: An update of gastrointestinal, 

cardiovascular and renal complications. J. Pharm. Pharmac. Sci., 16(5): 821–847.  

7. World Health Organization. (2024) Epilepsy. Available from: 

https://www.who.int/es/news-room/fact-sheets/detail/ epilepsy. Retrieved on 14-

03-2024.  

8. Löscher, W., Potschka, H., Sisodiya, S.M. and Vezzani, A. (2020) Drug resistance 

in epilepsy: Clinical impact, potential mechanisms, and new innovative treatment 

options. Pharmacol. Rev., 72(3): 606–638.  

9. El-Soud, N.H., El-Lithy, N.A., El-Saeed, G.S., Wahby, M.S., Khalil, M.Y., El-

Kassem, L.T., Morsy, F. and Shaffie, N. (2012) Efficacy of Coriandrum sativum 

L essential oil as antidiabetic. J. Appl. Sci. Res., 8(7): 3646–3655.  

10. Sharopov, F.S., Valiev, A., Satyal, P., Setzer, W.N. and Wink, M. (2017) 

Chemical composition and anti-proliferative activity of the essential oil of 

Coriandrum sativum L. Am. J. Essent. Oils Nat. Prod., 5(1): 11–14.  

11. Silva, F., Ferreira, S., Duarte, A., Mendonça, D.I. and Domingues, F.C. (2011) 

Antifungal activity of Coriandrum sativum essential oil, its mode of action against 

Candida species and potential synergism with amphotericin B. Phytomedicine, 

19(1): 42–47.  

12. Heidari, B., Sajjadi, S.E. and Minaiyan, M. (2016) Effect of Coriandrum sativum 

hydroalcoholic extract and its essential oil on acetic acid- induced acute colitis in 

rats. Avicenna J. Phytomed., 6(2): 205–214.  

13. Harada, H., Kashiwadani, H., Kanmura, Y. and Kuwaki, T. (2018) Linalool odor-

induced anxiolytic effects in mice. Front. Behav. Neurosci., 12: 241.  

14. Souto-Maior, F.N., Fonsêca, D.V., Salgado, P.R., Monte, L.O., De Sousa, D.P. 

and de Almeida, R.N. (2017) Antinociceptive and anticonvulsant effects of the 

monoterpene linalool oxide. Pharm. Biol., 55(1): 63–67.  

High Technology Letters

Volume 31, Issue 9, 2025

ISSN NO : 1006-6748

http://www.gjstx-e.cn/349



 

 

15. Altınok-Yipel, F., Ozan Tekeli, İ., Özsoy, Ş.Y., Güvenç, M., Kaya, A. and Yipel, 

M. (2020) Hepatoprotective activity of linalool in rats against liver injury induced 

by carbon tetrachloride. Int. J. Vit. Nut. Res., 90(3-4): 302–308.  

16. Camargo, S.B., Simões, L.O., Medeiros, C.F., De Melo Jesus, A., Fregoneze, J.B., 

Evangelista, A., Villarreal, C.F., Araújo, A.A., Quintans-Júnior, L.J. and Silva, 

D.F. (2018) Antihypertensive potential of linalool and linalool complexed with β-

cyclodextrin: Effects of subchronic treatment on blood pressure and vascular 

reactivity. Biochem. Pharmacol., 151: 38–46.  

17. Tekeli, İ.O., Ateşşahin, A., Sakin, F., Aslan, A., Çeribaşı, S. and Yipel, M. (2018) 

Protective effects of conventional and colon-targeted lycopene and linalool on 

ulcerative colitis induced by acetic acid in rats. Inflammopharmacology, 27: 313–

322. 

High Technology Letters

Volume 31, Issue 9, 2025

ISSN NO : 1006-6748

http://www.gjstx-e.cn/350


