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Herbal products have become a common remedy used in treatment and management of many diseases. 
The safety ascribed to natural products because of their origin is now doubtful as side effects and 
toxicities have been recorded.

®The aim of the study is to determine acute dermal toxicity and acute oral toxicity of Neurovoral  cream 
and tea extract.
Thirty albino rats were used to investigate the acute dermal toxicity (12) and acute oral toxicity (18) of 
Neurovoral® cream and tea respectively. Neurovoral® cream (0.5 g) was applied to the trimmed 
dorsal area of the trunk of rats, signs of toxicity (erythema, oedema, irritation) were observed 
periodically at 24, 28 and 72 h, and again after 14 days. The extract from the tea was administered at 
2000 and 5000 mg/kg, and the rats were observed for the first 6 hours, and there after daily for 14 days. 

thAll the animals were euthanised at the 14  day and vital organs (skin, kidney, liver, brain) were 
collected for subsequent histological analysis.
Dermal toxicological report showed negligible erythema during the period of application of cream, 
and acute oral administration of 5000 mg/kg did not result in death or any significant toxicity signs.  
There was no significant alteration in the histology of organs observed.
The study results indicated that Neurovoral® cream and tea are relatively safe and non-toxic to rats in 
acute exposure.
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O R I G I N A L 

A R T I C L E

Evaluation of Acute Dermal Toxicity and Acute Oral 
®Toxicity of Neurovoral  Cream and Tea Extract 

in Rats
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INTRODUCTION

Neurovoral® cream and tea are 100 percent herbal products 

derived from same combination of parts plants and are used 

for treatment of different forms of paralysis (plegias) and 

movement disorders in Traditional African Medicine 

(TAM) and ethnomedicine. Several herbal products 

including turmeric and Ginkgo biloba have been claimed to 

be of benefit in treatment and recovery from stroke, 

1paralysis and several other movement disorders . Most of 

these herbal products, though derived from mainly from 

one plant, are presented and used in largely unquantified 

forms that could cause toxicity as a result of the dose. 

Research works have shown that all herbal medicines could 
2be toxic . Studies on some traditional herbs have reported 

3side effects such as diarrhea and skin necrosis .



Herbal products derived from more than one beneficial 

plant are theoretically expected to be more potent and thus 

more toxic. Only few of these herbal products are prepared 

in more than one pharmaceutical dosage form that help to 

increase the overall bioavailability of the active compounds 

and reduce its toxicity. Neurovoral® herbal products are 

similar compounds derived from same combination parts of 

plants presented in different pharmaceutical dosage forms. 

About two thirds of the world populations consume tea as a 

beverage, presenting an opportunity for its use as a delivery 
4source of herbal extract . Tea has the ability to deliver a 

wide range of heterogeneous macromolecules including 

benzene rings, hydroxyl functional groups, carboxyl 

groups, methyl groups and amino groups, which have many 

health benefits, such as antitumor activity and blood lipid-
5lowering effects . The main ingredients of tea determine its 

6benefit and toxicity, and how it impacts human health . 

They have drawn an increasing attention for their bioactive 

phytochemicals and beneficial properties. However, the 

fact that they are products from natural sources do not 

ensure their safety, since some natural plants are reported to 
7produce side effects . Vital organs (brain, liver, and kidney) 

can be observed when rats are given very high amounts of 
8tea extract , as a number of studies have indicated that large 

dose and excessive consumption of tea in humans could be 
9deletorious , thus, more focus should be placed on the 

safety of tea and processed tea products. When rats are 

exposed to a high dose of tea extract, vital organ (brain, 
8liver and kidney) were observed . Research has shown that 

excessive consumption of tea is harmful to human 
9beings .Thus, the safety of tea and processed tea products 

should be given more attention. 

Generally, it is believed that herbal products are safe and 

free of side effects because of their origin, but there is 

paucity of scientific data in support of their safety and 

toxicological profiles. Hence proper scientific knowledge 

on toxicity and safety is crucial. Toxicological studies on 

medicinal plants are limited, raising a legitimate concern 

regarding the potential toxic effects associated with their 
10use . Combined herbal remedies are rarely available 

because of the expected side effects. This study seek to 

determine the toxic effect of the Neurovoral® cream on the 

skin of rats using the OECD test guidelines which measure 

irritation, erythema and oedema and also determine the 

safety profile of the tea extract (lethal effect of tea extract on 

the brain, kidney and liver) after single exposure and its 

reversibility if at all response occurs.

Materials and Method

Experimental Animals 

A total of thirty albino rats weighing between 300-350 g 

were obtained from the Laboratory Animal House of the 

University of Ibadan, Ibadan, Nigeria. All animals were 

housed in stainless steel cages and allowed to acclimatize to 

the laboratory conditions for 14 days before the 

experimental procedures were carried out. The animals 

were maintained on a 12 h dark/light cycle at about 22 ± 3°C 

and allowed free access to standard laboratory diet (Ace 

Feeds Plc., Ibadan, Nigeria) and water ad libitum. 

Ethical Approval

Rats were handled in accordance with guidelines for care 

and use of laboratory animals laid down by University of 

Ibadan Animal Care and Use Research Ethics Committee 

(UI-ACUREC/007-0123/27) and the National Institute of 

Health (NIH, Department of Health and Human Services 

Publication No. 5, Revised 1985).

Acute Dermal Toxicity Studies

Twelve animals were used for the acute dermal toxicity test 

that was performed in compliance with the OECD test 
11guidelines 402 OECD . The fur (2-3 cm) of the test animals 

were removed from the dorsal area of the trunk of the 

animals. The test cream (0.5 g) was applied to each of the 

animals in the test treatment group, while distilled water 

was applied to each animal in the control group (n=6). The 

application was done at 3 min, 1 h and 4 h to test the animals 

and the animals were observed for signs of oedema, 

erythema, irritation and inflammation at 24 h, 48 h and 72 h 

after the application of the creams as described by Awodele 
12et al., (2022)  . The observation of the test animals for 

dermal toxicity and possible reversibility of toxicity 

continued for 14 days post-cream administration.

The following scores were adopted in this study: Erythema 

(0 = no erythema; 1 = very slight erythema; 2 = well defined 

erythema; 3 = moderate to severe erythema; 4 = severe 

erythema with injuries); Oedema (0 = no oedema; 1 = very 

slight oedema; 2 = well defined oedema; 3 = moderate 

oedema; 4 = severe oedema); Irritation (0 = non-irritant; 0-

0.5 = negligible irritant; 0.5-2.5 = mild irritant; 2.5-5.0 = 

moderate irritant; 5.0-8.0 = severe irritant). 

Histological Examination of the Skin 

Tissues taken from the skin of the animals upon sacrifice 

were fixed in 10% formo1-sa1ine (buffered formalin) for 24 

h. Thereafter, they were processed for 17 h using the Leica" 
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TP 1 0 semi-enclosed automatic tissue processor which 

performed actions including dehydration in graded alcohol, 

clearing in xylene and impregnation with molten wax. 

Tissues were embedded on edge in paraffin wax and then 

sectioned at 3 microns using a rotary microtome, Leica" 

RM2125. Tissues were stained using the conventional 

haematoxylin and eosin for histopathological analysis. The 

tissue slides were viewed under a light microscope.

Acute Oral Toxicity Study 

The acute-toxicity test was conducted according to OECD 

Guideline 423 (OECD 2002) with slight modifications. In 

this study, the up and down procedure was used to 
13determine the median lethal dose LD  . The animals were 50

divided into three groups (n=6) and orally administered 

distilled water (10 ml/kg), 2000 mg/kg and 5000 mg/kg 
®Neurovoral  tea extract (NTE) according to the animal 

body weight. All the animals were observed closely for 

mortality, diarrhea, tremors, salivation and lethargy, for the 

first 6 hours, and there after daily for 14 days. The animals 
thwere sacrificed at the 14  day and vital organs (brain, liver 

and kidney) were collected for subsequent histological 

analysis.

Results

Acute Dermal Toxicity Study
®Neurovoral  cream does not cause any acute toxicity on 

the skin

The sum of scores for erythema (E), oedema (O), and 

irritation (I) based on the scoring scale described in the 

methodology is shown in the Table 1 below. At 24 h there 

was negligible erythema and irritation that were reversed 

almost completely as at 72 h.
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®Table 1: Effect of Neurovoral  cream on dermal  toxicity of the skin

Group  Skin reactions  

24 hours  48 hours  72 hours  

 E O I E O I E O I 

Control  0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 

Treated  7/6 0/6 5/6 2/6 0/6 3/6 0/6 0/6 0.5 /6 

 
The following scores were used in this study: Erythema (0 = no erythema; 1 = very slight erythema; 2 = well defined 

erythema; 3 = moderate to severe erythema; 4 = severe erythema with injuries); Oedema (0 = no oedema; 1 = very slight 

oedema; 2 = well defined oedema; 3 = moderate oedema; 4 = severe oedema); Irritation (0 = non-irritant; 0-0.5 = negligible 

irritant; 0.5-2.5 = mild irritant; 2.5-5.0 = moderate irritant; 5.0-8.0 = severe irritant). 

Complete recovery of removed dorsal fur on skin after using Neurovoral® cream 

The sum of scores for erythema (E), oedema (O), and growth (G) based is shown in the Table 2 below. At 14 days, the 

scrapped hair has completely grown

 

Table 2: Sum of scores for dermal changes for reversal after 14 days   

Group   Skin reactions  

E  O  G  

Control  0 0 6 

Treated  0 0 6 

 The score for hair growth is 1



3.1.3 Histological Study

Histological section of skin section showed more cellular organelles and infiltration of more vascular cells in the treated 

group in comparison with the control (Plate 1). Also, there was more proliferative and adipose layer in treated group in 

comparison with the control. There were no evidences of tissue necrosis, heamorrhage and dermal atrophy.  There were no 

changes in the thickness of dermal and sub curtis layer, but the epidermal layer in the treated group were more proliferative.

Plate 1: Histology of the skin (A) Skin of control rats. (B) Skin of treated rats Heamatoxylin and Eosin (H&E) stained 

representative photomicrograph of skin of albino rats of control. X100 (A) showing normal cellular organelles and a few 

scattered hair follicles (arrows) while in the treated section (B), there are more and robust hair follicles. Note the appearance 

of a more proliferative epidermal layer (asterisks) in the (B).

®Acute Oral Toxicity of Neurovoral  Tea Extract (NTE)

Sign of oral acute toxicity of Neurovoral® tea extract 

The administration of 2000 and 5000 mg/kg did not cause mortality in 24 h (Table 3). Convulsion, tremor, salivation, 

lethargy and other possible acute symptoms of toxicity were not observed.

Table 3: NTE did not cause mortality at 5000 mg/kg  

Dose (mg/kg)  N   Mortality  % Mortality  

10 ml/kg  6 0 0 

2000  6 0 0 

5000  6 0 0 
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Plate 2: H & E stained representative photomicrograph of cerebellum (brain tissue) of rats

(A) Brain tissues of control (10 ml/kg dH O) (B) Brain tissue of treated albino rats (5000 mg/kg) showing no visible lesion 2

14 days after acute administration. X100

3.2.3 Effect of NTE on Kidney tissues 

Administration of 5000 mg/kg NTE did not cause any visible lesions in the histological section of kidney of rats given 10 

ml/kg dH O and 5000 mg/kg NTE (Plate 3)2

3.2.2 Effect of NTE on brain tissues 

Administration of 5000 mg/kg NTE did not cause any visible lesions in the histological section of brain of rats given 10 

ml/kg dH O and 5000 mg/kg NTE (Plate 2)2

Plate 3: H and E stained representative photomicrograph of kidney tissue

(A) Kidney tissues of control (10 ml/kg dH O) (B) Kidney tissue of treated albino rats (5000 mg/kg) showing no visible 2

lesion 14 days after acute administration. X400

3.2.4 Effect of NTE on Liver tissues 

Administration of 5000 mg/kg NTE did not cause any visible lesions in the histological section of liver of rats given 10 

ml/kg dH O and 5000 mg/kg NTE (Plate 4)2
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Plate 4: H & E stained representative photomicrograph of liver tissue

(A) Liver tissues of control (10 ml/kg dH O) (B) Liver tissue of treated albino rats (5000 mg/kg) showing no visible lesion 2

14 days after acute administration. X100.

4.0  DISCUSSION

Establishment of the safety profile of herbal product is now 

more than ever becoming very vital because of its emerging 

acceptability and popularity in prevention and cure of 
®diseases. In this study, topical application of Neurovoral  
®cream and oral administration of 5000 mg/kg Neurovoral  

(NTE) did not cause any sign of toxicity or mortality 

acutely and after the reversibility. The cream did not cause 

erythema, oedema, irritation but allowed hair regrowth, 

while the tea extract did not cause histopathological lesions 

in brain, kidney and liver.

Irritation of the skin involves local inflammation, a direct 

skin injury presenting physiologically as erythema and 
14oedema . The skin irritation test has become very 

15important in evaluation of safety of consumer products . 

The rat model for dermal toxicity studies, a well-
16-17established model was used in this study . The study 

®showed that components of the Neurovoral  cream are 

negligible skin irritants as very slight erythema were 

observed at 24 h to 48 h, and no oedema were observed in 

the test group at all times employed in the study. The 

erythema scores were (1) for all the animals except one with 

a score of (2) suggesting a physiological response to the 

cream. At all the other time points, there were no sign of 

well-defined erythema and irritation. Erythema is redness 

of the skin or mucous membranes, caused by hyperemia of 

superficial capillaries while edema is a buildup of excess 
18serous fluid between tissue cells . This physiological 

process does not occur in isolation, thus no oedema (0) 

score for same animals confers the negligibility on the 

erythema score. Hair re-growth was observed in all the test 
thanimals by the 14  day. The test was performed according to 

the OECD guidelines, providing a basis for subsequent long 

term toxicity tests and establishment of a suitable dose 

regimen.  

Histopathological assessment of the skin, which is the 

target organ under study in the dermal toxicity test further 
19validates the result of the study . The more cellular 

organelles and infiltration of vascular cells in the treated 

skin might be a signal for immunologic response to the 

cream which might be beneficial in removal of any 

inflammatory agent present. Also, the epidermal layers 

remain intact, though there was more proliferative and 

adipose layer in treated group in comparison with the 

control. There is no evidence of tissue necrosis, 

heamorrhage and dermal atrophy in the treated group. Also 

no changes in the thickness of dermal and sub curtis layer, 

but the epidermal layer in the treated group were more 

proliferative.

Histopathological examination of organs is most suitable 
9for evaluating pathological changes related to treatment . 

The evaluation of pathological changes in the vital organs 

of animals exposed to xenobiotic compounds is the basis of 
20toxicological evaluation . In the present study, no toxicity 

signs or lesions were found in the histology of the brain, 
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kidney and liver of rats in all the experiment groups from a 

macroscopic perspective. In addition, the results of 

histopathological examination showed no pathological 

signs in the rats of the control and test groups.

The results from this acute oral toxicity study suggested 

that NTE is relatively nontoxic and the no-observed-

adverse-effect level (NOAEL) was determined as 5000 

mg/Kg body weight/day. However, further toxicity 

assessment such as subacute, chronic, or genotoxic studies 

using repeated dose NTE should be conducted to confirm its 

safety on prolonged use.

CONCLUSION

The present study showed the absence of acute toxicity 
®attributable to application of Neurovoral  cream and 

drinking of NTE at the dose of 5000 mg/kg. Moreover, the 

data obtained from the present study are relevant as they 

contribute to the safety and toxicological profiles of 
®Neurovoral  products. However, studies on chronic 

toxicity of the oil should be conducted in the future to 

evaluate the safety of this oil for human use because of its 

proposed duration of use.
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