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Introduction 

The primary step in the assessment of any traditional 

medicine is the characterization of its toxic potential through acute oral 

toxicity screening. Based on this, the present study was aimed at 

evaluating the safety of Gasca N herbal product on acute oral 

administration and to determine the level of heavy metals therein.   

Gasca N herbal formulation was developed from Adansonia digitata and 

Hyphaenae thebaica which serve as the major active ingredients. 

Adansonia digitata is a multi-purpose plant, which is used both as food 

and medicine. The seeds, leaves, roots, flowers, fruit pulp and bark of 

the plant are edible.  The fruit was found to have high vitamin C content 

at 280 to 300 mg/100 g, compared to vitamin C content of 46 mg/100 g 

in oranges.
1
 The fruit pulp is acidic, due to the presence of organic acids 

such as citric, tartaric, malic, succinic and ascorbic, with pH 3.3.
2
 

Protein content of baobab accounts for about one-fifth of dry matter in 

baobab fruit pulp (17%).
3
 Baobab fruit pulp is a rich source of linoleic 

acid and α-linolenic acid which are essential for human nutrition.
3
 The 

fruit pulp contains detectable levels of α-carotene and lutein
3
, thiamine, 

riboflavin, and niacin.
4
 The seed contains a relatively high amount of 
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essential amino acids.
5-7

  The fruit pulp has been found to have similar 

anti-inflammatory properties to phenylbutazone used as standard in rats.
8
  

The leaves, fruit-pulp and seeds have shown antiviral activity against 

influenza virus, herpes simplex virus and respiratory syncytial virus
9
 and 

polio.
10

 The plant has been reported to be used in folk medicine as an 

antipyretic or febrifuge to overcome fevers. Powdered seeds and fruit 

pulp have traditionally been used as an immunostimulant.
11

 The plant 

has been reported to have anti-rheumatoid activity.
12 

 

The fruit of the Hyphaene thebaica, known as ginger bread, is 

considered a life-sustaining nutrient in desert areas, especially during 

periods of drought.
13

 Hyphaene thebaica has an antioxidant activity due 

to the substantial amount of water-soluble phenolic contents of 

flavonoids within it. These contents represent conjugates of o-

glycosides, which include quercetin, chrysoeriol, luteolin, and 

isorhamnetin H.
13,14

 Moreover, Hyphaene thebaica is known to possess 

anti-inflammatory capacities due to its ability to inhibit cyclooxygenase 

(COX-1), an enzyme known to be involved in the inflammation.
15

 

Research on the fruit pulp has shown that it contains nutritional trace 

minerals, proteins and fatty acids, particular the nutritionally essential 

linoleic acid.
16

 It has been reported that Hyphaene thebaica has been 

screened as a viable source of natural antioxidants including tocopherols, 

vitamin C, carotenoids and phenolic compounds.
16,17

  

Hyphaene thebaica was reported to lower the blood pressure, when its 

biological activity was evaluated in rat feeding experiments.
18

 TLC 

analysis of hot water extract of Hyphaene thebaica fruit showed the 

presence of saponins, coumarins, hydroxycinnamates, essential oils and 

flavonoids,
18

 which act to prevent or reduce oxidative stress by 

scavenging free radicals.
19-21 

The medicinal activity of many plants can 

be attributed to bioactive compounds, which could delay or inhibit the 

inception of degenerative diseases and increase life expectancy.
22
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The biological effectiveness of any herbal medicinal product depends on its safety and efficacy. 

In recent years the world has witnessed an increased usage of herbal medicinal products, hence 

their potential toxicities and adverse effects is a matter of public health importance. The study 

aimed to assess the acute toxicity and to determine the level of essential elements and heavy 

metals in Gasca N herbal product.  The acute toxicity study was done according to standard 

procedure, where Wistar rats were administered Gasca N herbal product at a single dose of 10 

mg/kg, 100 mg/kg, and 1000 mg/kg (Phase I) then 1,600 mg/kg, 2,900 mg/kg and 5,000 mg/kg 

(Phase II). The concentration of heavy metals (Cadmium, Arsenic, Mercury, Lead and 

chromium) and that of important elements like Iron, Cobalt, Zinc, Vanadium and Copper were 

estimated using standard procedure with Microwave Plasma-Atomic Emission Spectrometry 

4200.The results of the present study demonstrated that oral administration of Gasca N herbal 

product up to a dose of 5,000 mg/kg did not cause any mortality or adverse effect, suggesting 

that the product can be considered as practically nontoxic. Heavy metal concentrations in the 

herbal product were found to be as follows: Pb (0.0), Hg (0.0), Cd (0.76 μg/g), Cr (2.92 μg/g), 

and As (0.0). Gasca N herbal product has been shown to be non-toxic. The levels of heavy 

metals present in Gasca N herbal product fall within the permissible limits according to WHO 

permissible limits, thus does not pose a significant threat to human health. 
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The has been several reported cases of adverse effects of herbal 

medicinal preparation consumption in developing countries sold by the 

traditional practitioners without proper prescription of dosage regimen or 

assessment of its toxic potential as many of these products contain 

considerable amount of toxic heavy metals such as arsenic, cadmium, 

lead and mercury.
23 

These may cause various ailments like liver and 

kidney disease to mention a few. Contamination of herbal products with 

chemicals such as pesticides and heavy metals that are known to be 

injurious to health can be detrimental to human health. Most herbal 

contaminants can be traced back to the source of the herbal raw material, 

or methods and materials used in the preparation. In developing 

countries, where sales, regulation, importation, and manufacturing of 

herbal medicinal products are not subjected to rigorous scientific 

analysis in terms of safety and efficacy as is the case with conventional 

medication, heavy metals have been reported in some of these herbal 

medicinal products.
24,25

 Heavy metals have been known to constitute a 

significant health risk to consumers when ingested via fluids, food or 

through other contaminants because they bioaccumulate in the body and 

are stored faster than they are excreted.
 25,26 

With the continued increase 

in the consumption of herbal medicinal products globally, it has become 

necessary to investigate its potential toxicity, in order to furnish the 

consumers as well as healthcare professionals with adequate information 

regarding the safety profile of these herbal products in order to have a 

clear understanding in making informed decision with the risks 

associated with the consumption of these herbal products. 

 
 

Materials and Methods 

Sample 

Gasca N herbal product sample was obtained directly from the 

manufacturer at Greenleaf herbal product situated at no 5664 Yan dodo 

Hotoro Nassarawa local government area of Kano State. 

 

Gasca N Herbal product 

The product contains extract of Hyphenae thebaica, Adansonia digitata, 

and Gum Acacia 

 

Experimental animals 

Young healthy male Wistar rats of about 150 – 180 g body weight were 

used for the acute toxicity study in accordance with the local ethics 

committee of Bayero University Kano for use and care of animals in 

conformity with the NIH recommendations. The experimental animals 

were bred and obtained from the Department of Pharmacology, Ahmadu 

Bello University Zaria, Nigeria. The experimental animals were kept at 

room temperature between (23 - 25°C) and were exposed to 12 h/12 h 

light/dark cycle, the rats were fed with vitafeeds (Animalfeeds) diet and 

had access to water ad libitum. The experimental animals were 

maintained in the laboratory for a week to acclimatize before the 

commencement of the study. 

 

Experimental design 

Acute toxicity study 

The acute toxicity study was conducted according to the method of 

Lorke.
27

 In the first phase of the study, nine (9) rats were randomly 

assigned into 3 groups, forming 3 rats per group. Groups 1, 2 and 3 were 

administered orally with Gasca N herbal formulation after comminution 

into fine powder and diluted with distilled water at a dose of 10, 100 and 

1000 mg/kg body weight, respectively. Absence of any morbidity and 

mortality after 72 hours led to the second phase of administration, where 

Gasca N was orally administered at a dose of 1900, 2600 and 5000 

mg/kg body weight to group 1, 2 and 3, respectively. General clinical 

observations for morbidity and mortality were made after every 6 hours 

for 72 hours for any sign of changes in the skin and fur, eyes, respiratory 

system, nasal bleeding, wetness, paralysis and behavioral patterns were 

also observed to detect any signs of toxicity.  

 

 

 

 

 

Heavy Metal and Mineral Analysis 

Digestion of the sample 

Precisely 5 g of the sample was weighed and dissolved in 10 mL of 

mixed acid (HNO3/HCl in the ratio 1:3) for 12 h. The mixture was 

heated on a hot plate until the brown fumes changed to white. The 

mixture was allowed to cool, then followed by the addition of 10 mL 

distilled water and heated again. The mixture was then filtered into 50 

mL volumetric flask after cooling. The final mixture was made up to 50 

mL by addition of deionized water. Reagent blank was also prepared in 

the same way.  

 

Instrumentation 

Determination of Zinc (Zn), Copper (Cu), Lead (Pb), Iron (Fe), 

Molybdenum (Mo), Mercury (Hg), Silicon (Si), Vanadium (V), 

Cadmium (Cd), Nickel (Ni), Cobalt (Co), Manganese (Mn), Chromium 

(Cr), Aluminium (Al) and Arsenic (As) in Gasca N herbal medicinal 

product was carried out using Microwave Plasma-Atomic Emission 

Spectrometry 4200 (Agilent, USA). Automatic optimization of viewing 

position and nebulizer pressures was done using the Agilent MP Expert 

software. Manual sample introduction mode was used. All 

measurements were done in duplicate for the sample and standard 

solution. 

 

Calibration, Background and Interference Corrections  

Multi-element standard solutions were used for the analytical calibration 

of all the elements except for Arsenic. Due to Fe spectral interference on 

the As 234.984 nm emission line, a separate calibration solutions were 

used for As. For the background correction an auto-background 

correction feature of the MP Expert software was used. In order to 

correct and remove the iron interference on the determination of arsenic 

using the 234.984 nm line a Fast Linear Interference Correction (FLIC) 

method was used. 

 

 

Results and Discussion 

Evaluating the acute toxicity of any plant with potential therapeutic 

value is essential to establishing its safety profile. The safety profile 

must be established as a guide for the management of its applications 

and usage. Result of the present study showed that  administration of 

Gasca N herbal product to experimental animals did not result in any 

morbidity or mortality up to an acute dose of 5000 mg/ kg bw of the 

herbal product. Mortality is the main criteria in assessing the acute 

toxicity (LD50) of any herbal medicinal product as far as acute dose is 

concerned. Result of the present study clearly indicates that Gasca N 

herbal product has a 50% lethal dose (LD50) above 5000 mg/kg, a dose 

that is considered as nontoxic. All the elements concentration found in 

Gasca N herbal product were within acceptable limit of intake. 

Nevertheless, high or low levels of these elements could cause serious 

problem to human health. Many of these elements are required within a 

specific limitation. Deficiencies of certain minerals, such as iron, 

magnesium, and chromium, etc. may cause impairment of normal 

metabolic function. Anemia is a condition characterized by low level of 

red blood cells. One of the most significant contributors, accounting for 

50% of all causes of anemia is Iron deficiency anemia (IDA).
28

 Anemia 

has been reported to be a critical indicator of cancer risk.
29

 Anemia can 

affect the quality of life and has been found to shorten survival in people 

with cancer.  Gasca N is a herbal medicinal product produced and use 

locally for the management of cancer. The concentration of iron in this 

product was found to be the highest among all the elements analyzed, 

this suggests that the product could as well be a good source of iron 

supplement for the management of iron deficiencies in cancer patients. 

Early development of oral and liver tumors has been associated with 

accelerated iron deficiency in animal models.
30,31

 Iron deficiency has 

also been reported to increase the incidence of colon and duodenal 

tumors.
32

 Previous studies have reported that iron deficiency anemia 

(IDA) alters immune activities including cellular and humoral 

immunity,
33-36

 thus creating a microenvironment permissive for 

carcinogenesis. It was found out that the overall cancer risk was higher 

in IDA patients than in the general population.
37

 The high concentration 
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Table 1: General appearance and behavioral observations after administration of Gasca N 

Observation 6 hrs 12 hrs 24 hrs 48 hrs 72 hrs 

Behavioral patterns Normal Normal Normal Normal Normal 

Condition of fur Normal Normal Normal Normal Normal 

Subcutaneous swelling or lumps Normal Normal Normal Normal Normal 

Nasal bleeding Normal Normal Normal Normal Normal 

paralysis Normal Normal Normal Normal Normal 

Wetness and / or soiling of perineum Normal Normal Normal Normal Normal 

Breathing abnormalities Normal Normal Normal Normal Normal 

Diarrhea Not observed Not observed Not observed Not observed Not observed 

Tremors/Corner sitting Not observed Not observed Not observed Not observed Not observed 

Mortality None None None None None 

 

 

 

of iron in Gasca N herbal product can make it a good candidate for 

iron supplementation.  

Chromium has been found to be an essential trace element for 

maintaining healthy body.
38

 Daily mean intake for chromium has been 

reported to be around approximately 33 μg.
39 

Previous studies have 

suggested the possibility of chromium supplementation in influencing 

glucose tolerance and insulin resistance in humans,
40,41

 and rats.
42 

In 

vitro experiments showed that chromium and insulin supplementation 

to animal tissues resulted in increased glucose oxidation to carbon 

dioxide and water,  increased glycogenesis and conversion of glucose 

to lipids, as well as increased glucose utilization.
43

 The presence of 

chromium in Gasca N herbal product could as well provide the needed 

chromium supplementation, because chromium has been reported in 

previous studies to influence glucose metabolism and Gasca N is a 

herbal product designed for use in patients with cancer, and cancer has 

been known to cause impairment of glucose metabolism, hence, 

chromium could as well play a role in providing a balance towards the 

restoration of altered glucose metabolism. The intake of chromium as 

a nutritional supplement includes; improved growth, increased muscle 

mass, improved reproductive function, boost in immune response.
44 

Vanadium is a very important element that has been reported to help 

in controlling the development of diseases such as cancer and diabetes. 

Gasca N has been found to contain a considerable amount of 

vanadium. Vanadium compounds have been reported to influence 

glucose and lipid metabolism.
45

 Vanadium compounds have been 

reported to affect the levels of glucose, cholesterol and 

triacylglycerols, with no harmful side effects after prolonged 

administration.
46-50

 Experiments performed with diabetic patients, 

confirmed the therapeutic effect of vanadium compounds on blood 

glucose levels with little side effects.
51

 Vanadium compounds were 

also found to have an effect against cancer cells, contraction of blood 

vessels, enhancement of oxygen-affinity of hemoglobin and 

myoglobin.
52-54

 The inhibition of the growth of human tumor colony 

formation has been reported to be effected by vanadium compounds.
55

 

Vanadium was found to reduce tumor size and incidences in various 

carcinogenic models.
56,57

  

Vanadium compounds have also been shown to possess antineoplastic 

activity against rat liver tumors,
58

 fluid and solid Ehrlich ascites 

tumor,
59

 and TA3Ha murine mammary adenocarcinoma.
60

 Bishayee 

and Chatterjee,
61

 reported the antitumor activity of some vanadium 

compounds in animal model systems. The presence of vanadium in 

Gasca N herbal product points towards a positive effect in managing 

cancer patients. 

Manganese (Mn) is an essential element necessary for metabolic 

function in the body which includes; healthy growth and development, 

activation of certain metalloenzymes, energy metabolism, immune 

function, nervous function, reproductive hormone function, and as 

antioxidant.
62,63

 Gasca N herbal product has been found to have 

manganese at a concentration of 11.44 µg/g, and this shows that Gasca 

N can provide this essential element to the metabolic processes that 

requires it. Manganese has been reported to interact with pyruvate 

carboxylase, an essential enzyme necessary for the first step in 

gluconeogenesis to generate oxaloacetate.
64

 Gasca N herbal product 

can thus be used to provide the needed amount of Mn that may be 

required for metabolic function. In addition, Mn has been found to 

play essential role in the regulation of cellular energy, bone and 

connective tissue growth, and blood clotting. Manganese is an 

essential cofactor for a variety of enzymes, including those involved in 

neurotransmitter synthesis and metabolism.
65 

Aluminum has been used 

in medicine for years as an adjuvant in vaccines and an agent against 

pathological hyperhidrosis with a low side-effect profile.
66,67

   No 

acute toxic effect of dietary intake of aluminum has been reported in 

the general population in recent years due to its low acute toxicity.
39

  

The present study reports aluminum concentration in Gasca N herbal 

product to be 25.56 µg/g, which is significantly below the biological 

tolerance level for occupational exposure, which has been set to be 50 

µg/g and the limit was below the tolerable weekly intake (TWI) of the 

European Food Safety Authority (EFSA) of 1 mg aluminum/kg body 

weight (BW) in a 60 kg adult.
68  

 

 

Table 2: Elemental Analysis of Gasca N Herbal Formulation  

Elements Concentration (µg/g) 

Zn 0.0 ± 0.0 

Cu 3.16 ± 0.40 

Pb 0.0 ± 0.0 

Fe 129.84 ± 3.80 

Mo 0.0 ± 0.0 

Hg 0.0 ± 0.0 

Si 0.0 ± 0.0 

V 2.04 ± 0.30 

Cd 0.76 ± 0.07 

Ni 2.2 ± 0.20 

Co 1.28 ± 0.06 

Mn 11.44 ± 1.30 

Cr 2.92 ± 0.01 

Al 25.56 ± 4.10 

As 0.0 ± 0.0 
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Conclusion 

The finding of the acute oral toxicity study revealed that Gasca N 

herbal product can be said to be nontoxic at an acute dose of 5,000 mg 

/kg bw, suggesting Gasca N to be a practically nontoxic herbal drug. 

Many of the elements found in Gasca N herbal product are within the 

recommended limit of intake and have also been found to exhibit 

function in the management of cancer. 
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