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Abstract  
The toxicity profiles of C. pareiraand C. hirsutus, commonly used in traditional medicine, were 
investigated using animal models in this study to assess the safety of their medicinal use. Acute 
toxicity testing involved a single oral dose of the plant extracts individually and in combination 
in rats over a 14-day period, while sub-acute toxicity testing included oral administration of 
the extracts for 28 days. Body weight, behavioral performance, adverse effects, and mortality 
were monitored during both studies. No abnormal behavior, changes in body weight, or 
significant alterations in hematological, lipid, or biochemical parameters were observed. 
Additionally, no mortality was reported, and histopathological examination showed no organ 
abnormalities at any dose. These findings suggest that the plant extracts do not pose toxic 
effects and can be safely used for further therapeutic experiments. 
Keywords: Combination toxicity, quercetin, hayatine, LD50 (Lethal Dose), ED50 (Effective 
Dose). 
 
 Introduction 
Throughout history, herbal drug extracts have been used in traditional medicine systems to 
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treat various health conditions. In contemporary times, there is a growing interest in using 
herbal drug extracts as alternative or complementary medicine (Dilshad et al. 2022, Tilburt et 
al. 2008). However, before these extracts can be considered safe and effective for consumption, 
a thorough toxicity investigation is necessary. The aim of this research is to evaluate the toxicity 
of different herbal drug extracts and determine their potential risks to human health (Ramesh 
et al. 2018). Traditional herbal medications are plant-derived materials used in healing 
practices without significant industrial processing. The goals of the toxicity study on herbal 
drug extracts include assessing acute and chronic toxicity, determining safe dosages, 
identifying toxic components, providing usage recommendations, contributing to knowledge, 
supporting decision-making in healthcare, and establishing guidelines for safe use in healthcare 
settings (Balunas et al. 2005, Majaz et al. 2016). 
Herbal medicines have been widely used in both developed and developing countries due to 
their natural origin and minimal side effects. Approximately 75-80% of the global population, 
especially in developing nations, relies on herbal remedies as a primary form of healthcare 
(Parasuraman et al. 2011, Ghosh et al. 2019, Kabir et al. 2018). Toxicological assessments are 
crucial in developing new drugs, and regulatory authorities emphasize evaluating the toxicity 
and effects of compounds. Many developing countries incorporate herbs into healthcare 
practices, and a significant portion of allopathic medicines are derived from natural sources 
like plants. Approaches to evaluating the toxicity of herbal drug extracts include in vitro 
studies, animal studies, and clinical trials (Kumar et al. 2022, Arome et al. 2013). 
The outcomes of toxicity studies on herbal drug extracts provide essential information on 
adverse effects, safe dosages, toxic components, and overall safety evaluation for healthcare 
use. These studies contribute to understanding the risks and safety of using herbal drug extracts 
in healthcare settings and can help guide decision-making for healthcare providers and 
regulatory agencies (Teke et al. 2014, Dubey et al. 2004, Middleton et al. 2000). The toxicity 
study is a non-clinical safety assessment to gather data on the toxicological characteristics of 
test compounds to ensure their safety before clinical trials. Herbal drug combinations have 
shown improved efficacy and decreased side effects compared to individual herbal drugs. 
Flavonoids, a group of plant-derived compounds, have gained attention for their potential 
health benefits, including antiviral, antibacterial, medicinal, and anti-carcinogenic activities 
(Williams et al. 2004). Examples of toxicity studies on specific herbal plants such as C. pareira, 
C. hirsutus, Sinococuline, and Aegle marmelos have demonstrated their safety for consumption 
through various animal models and tests. These studies highlight the importance of assessing 
the toxicity of different plant extracts to determine their suitability for human use (Panda et al. 
2022). 
1. Materials and methods 
1.1.Chemicals and test materials 

The desiccated foliage of the C. pareiraand C. hirsutusplants were procured from a local 
market in Lucknow, India. All additional substances utilized were of analytical quality and 
obtained from CDH suppliers and Bharti Scientific Store, also located in Lucknow, India. 
1.2.Methods 

The study uses a randomized controlled trial with mice to test the toxicity of C. 
pareiraextract. Male and female rats of the same strain, weighing 100-150 grams, will be used 
in the study. Sick or injured rats will not be included. The survival rate of the mice after 
receiving the extract will be measured. Data will be analyzed using a one-way ANOVA test to 
determine toxicity significance. Approval for the study was obtained from the Institutional 
Animal Ethical Committee (IAEC). 

 
 



 
 

1520                  Bulletin of Pure and Applied Sciences-Zoology / Vol.43B No.2S / July-December 2024 
 
 
 

1.3.Experimental animal 

Juvenile albino Wistar rats were obtained from Hygia Institute of Pharmaceutical Education 
and Research in Lucknow. They were acclimated for a week in standard cages with access to 
food and water. Environmental conditions were controlled with room temperature set at 
23±2˚C, relative humidity at 50±5%, and a 12-hour light/dark cycle. The rats were healthy, 
weighing 100-150 grams and aged 10-11 weeks, before the study began. 
1.4.Experimental design 

Dose calculation: Various doses of a single plant extract and a combination of extracts were 
selected for toxicity studies following OECD guidelines and previous research findings. The 
doses were determined based on the ED50 value and toxicological profiles of each drug. The 
study followed the OECD guideline protocol, as there was limited information on the 
combination dosage in existing literature. Doses ranged from 250 mg/kg/day to 2000 
mg/kg/day, with adjustments made based on body weights. These doses were used to evaluate 
acute and sub-acute toxicity of the individual plants and their combination in the study groupsin 
table 1 (Rasmussen et al. 2005, Bansod et al. 2010, Noorani et al. 2022). 
1.5. Drug administration 
 
The researchers chose to administer the herbal extracts of both plants individually and in 
combination orally, directly to the stomach using a gavage needle. Prior to dosing for acute 
toxicity, the animals underwent a 16-hour fast overnight. They were provided with ad libitum 
access to drinking water and feed, with feeding occurring approximately 4 hours after dosing 
(Ududua et al. 2019). In the sub-acute toxicity study, the plant extract was orally administered 
once daily for 28 days without the requirement of fasting. 
Table 1. Protocol for administering C. pareiraand C. hirsutusplant extracts individually and in 
combination to albino wistar rats for the purpose of conducting acute and sub-acute toxicity 
studies. 

S. No. Group name Group detail Dosing schedule 
Acute toxicity study 

1 NC Normal control of acute toxicity Normal Saline 
2 TG1 Acute toxicity group 1 250 mg/kg orally 
3 TG2 Acute toxicity group 2 500 mg/kg orally 
4 TG3 Acute toxicity group 3 1000 mg/mg orally 
5 TG4 Acute toxicity group 4 2000 mg/kg orally 

Sub-acute toxicity study 
1 NC Normal control of acute toxicity Normal Saline 
2 TG1 Sub-Acute toxicity group 1 250 mg/kg orally 
3 TG2 Sub-Acute toxicity group 2 500 mg/kg orally 
4 TG3 Sub-Acute toxicity group 3 1000 mg/mg orally 
5 TG4 Sub-Acute toxicity group 4 2000 mg/kg orally 

1.6.Acute toxicity study 

An acute toxicity study was conducted following OECD guidelines on rats divided into 
groups receiving different doses of plant extracts orally. The study aimed to evaluate any 
potential toxic effects of the extracts. The rats were observed for 14 days post-dosing for any 
signs of toxicity, changes in behavior, and various physiological parameters. The doses ranged 
from 250 mg/kg to 2000 mg/kg, with the highest dose given if the animals survived the previous 
one. Monitoring included body weight, urination, food and water intake, respiration, 
convulsions, tremors, constipation, and changes in eye and skin color. Measurements were 
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taken at different time intervals over the 14-day period. The study provided valuable 
information on the safety profile of the plant extracts at different doses (Ganguly et al. 2007). 
1.7.Sub-acute toxicity study 

A sub-acute toxicity study was conducted following OECD guidelines on five groups of 
rats. One group served as the control and received saline, while the rest were given the herbal 
extract at varying doses for 28 days. The rats' weights were monitored regularly, and on the 
29th day, blood samples were collected for analysis. After euthanization, their organs were 
removed, rinsed, weighed, and preserved for histopathological examination. The study aimed 
to assess the effects of the herbal extract on the rats over a prolonged period. The mortality rate 
in each group was also recorded throughout the 28-day study period. This study provides 
valuable information about the potential toxic effects of the herbal extract at different doses, 
aiding in determining safe dosage levels for future use (Tiwari et al. 2021). 
1.8. Body weight and relative organ weight 

During the sub-acute toxicity study, animals' body weight was monitored daily with a 
digital balance. After 28 days, the animals were euthanized and their organs were harvested 
and weighed. Blood samples were collected from each organ and their relative weight was 
calculated. The formula used was: (Weight of organ / weight of animal on the day of sacrifice) 
× 100 / weight of animal on the day of sacrifice. 
2.9. Parameters 

Hematological analysis included parameters such as red blood cell count, hemoglobin 
concentration, and platelet count, white blood cell count, packed cell volume, mean corpuscular 
volume, and mean corpuscular hemoglobin concentration (Balogun et al. 2016, Afolabi et al. 
2012). The biochemical parameters tested included Serum Glutamic Pyruvate transaminase, 
Serum Glutamic Oxaloacetic Transaminase, and Aspartate aminotransferase (Wilkinson et al. 
1969, Doumaset al. 1981). Protein content was estimated through total protein, albumin, 
globulin, and serum globulin levels (Fossati et al. 1986, Buege et al. 1978, Shamim et al. 2018). 
Kidney function tests assessed various biomarkers and electrolyte levels (Choe et al. 2023, 
Ansari et al. 2021). Lipid profile estimation included high density lipoprotein, low density 
lipoprotein, very low density lipoprotein, total cholesterol, and triglycerides (Misra et al. 1972, 
Amresh et al. 2008). Antioxidant enzymes were measured, including glutathione, catalase, 
superoxide dismutase, and glutathione peroxidase (Amresh et al. 2007, Aydιn et al. 2016). 
Histopathological parameters involved examining organs for abnormalities and conducting 
tissue analysis using Hematoxylin and Eosin staining (Sushruta et al. 2007, Alsarhan et al. 
2021). Statistical analysis was done using Graph Pad Prism software, with significance levels 
set at p<0.05.These tests were conducted to evaluate the overall health and functioning of the 
animals after being exposed to a particular treatment or condition. The results were analyzed 
to determine any significant differences between the treatment group and the control group. 
The findings were presented as mean values with standard deviations to show the variability in 
the data. Various statistical tests were used to compare the results, and any differences above 
the set threshold were considered significant (Hayes et al. 2014; Ukwuani et al. 2012). Overall, 
the study aimed to assess the impact of the treatment on the animals' physiological parameters 
and organ function, providing valuable insights into the effects of the treatment on the body. 
The results obtained from these tests are crucial in understanding the treatment's safety and 
efficacy and guiding further research and development in the field. 
2. Results 
2.1. Effect of plant extract on acute toxicity study 

Animals were given extracts individually or in combination with a comparison group of 
vehicle, and were monitored at various time intervals for up to 14 days. Body weights of the 



 
 

1522                  Bulletin of Pure and Applied Sciences-Zoology / Vol.43B No.2S / July-December 2024 
 
 
 

animals were recorded, showing no significant differences between groups. Organ weights 
were also compared, indicating no toxicity. No clinical or behavioral changes were noted at 
any dose compared to the control group. The LD50 was determined to be greater than 
2000mg/kg/day body weight. Overall, the study found no evidence of toxicity in the animals 
treated with the extracts in Table 2. 
2.2.Effect of plant extract on sub-acute toxicity 

In a study on repeated dose toxicity, doses of 250-2000 mg/kg/day of a drug showed no signs 
of toxicity or mortality in animal subjects. Microscopic examination of organs at necropsy did 
not show any abnormalities. 
2.3. Effect of plant extract on average and relative organ weight 

The study found that animals in various groups had normal body weights with minor 
alterations. There were no significant changes in organ weights among the groups. The tables 
show the effects of plant extracts on average weight and relative organ weight. No significant 
changes were seen in individual organ weights, indicating no toxic effects on essential organs. 
Statistical analysis comparing organ weights of different extracts to the control group showed 
non-significant results. Therefore, it was concluded that the extracts did not have toxic effects 
on organs during treatment in figure 1. 
Table 2.The impact of plant extracts on the physical and behavioural parameters of rats was 
investigated during a 14-day acute toxicity study.  
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Figure 1.The impact of extract on the mean organ weight of rats (A: C. pareira, B:C. hirsutus, 
C: Combined extract of C. pareiraand C. hirsutus). Effect of plant extract on haematological 
parameters 

No significant toxicological differences were observed between the treated groups and the 
control group throughout the entire duration of the experiment, with a significance level of 
p<0.05. The results for all tested parameters are in Table. 3.4.1. 
2.4. Effect of plant extract on biochemical estimation and protein estimation 

When various oral extracts were given at doses of 250, 500, 1000, and 2000 mg/kg/day, no 
statistically significant alterations were observed in the levels of AST, ALT, GGT, and ALP in 
the respective groups compared to the normal control group (p>0.05) as indicated. There are 
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no notable alterations observed in the concentrations of total protein, globulin, albumin, and 
A/G ratio among the various treatment groups in comparison to the control groups in figure. 2.  
2.5.Effect of plant extract on kidney function test and lipid profile testing 

No notable alterations in the concentrations of BUN, total bilirubin, creatinine, glucose, 
sodium, urea, and uric acid were observed when comparing the treatment groups to the normal 
control groups, as indicated. When comparing all the treated groups to the control groups, the 
data indicates non-significant differences and demonstrates a lack of toxic effects, as evidenced 
by p-values greater than 0.05 in figure 3.

 
Figure 2. The impact of extract on biochemical parameters and protein content(A: C. pareira, 
B:C. hirsutus, C: Combined extract of C. pareiraand C. hirsutus). 
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Table 3. The impact of plantextracts on haematological parameters. 
 

 
Figure 3. The impact of extract on renal function testing and lipid profile(A: C. pareira, B:C. 
hirsutus, C: Combined extract of C. pareiraand C. hirsutus). 
2.6. Effect of plant extract on Antioxidant enzymes 

When the groups treated with the extract are compared to the normal control groups, all of 

Organ Hematological parameter   
(Extracts-A: C. pareira, B: C. hirsutus, C: Combined extract of C. pareira and C. hirsutus) 

 
 Normal control (NC) 250 mg/kg (TG1) 500 mg/kg (TG2) 1000 mg/kg (TG3) 2000 mg/kg (TG4) 

Groups A B C A B C A B C A B C A B C 

Neutro
phils 
(%) 

26±1
.581 

27.2
±0.8
36 

31.6
±1.8
16 

30.2
±0.8
36 

31.6±
1.816 

31.6
±1.1
40 

26.2
±0.8
36 

31.2±
1.303 

32.8
±2.7
74 

30.4
±0.5
47 

32.4
±1.1
40 

32.4
±1.5
16 

27.8
±1.3
03 

27.6
±1.6
73 

32.2
±1.4
83 

Lymph
ocyte 
(%) 

54.4
±2.0
73 

52.6
±2.6
07 

51.8
±1.4
83 

52.8
±1.9
23 

52±1.
581 

52.4
±1.8
16 

52.8
±2.2
80 

52.6±
2.073 

51.6
±1.1
40 

53.6
±3.0
49 

53.2
±1.9
23 

52±
1.87
0 

52.2
±1.9
23 

53.6
±1.1
40 

51.6
±1.1
40 

Monoc
yte (%) 

0.3±
0.15
8 

0.32
±0.0
83 

0.32
±0.1
64 

0.36
±0.2
30 

0.32±
0.083 

0.34
±0.1
51 

0.34
±0.1
67 

0.26±
0.134 

0.44
±0.1
14 

0.36
±0.1
51 

0.34
±0.0
89 

0.44
±0.1
14 

0.3±
0.07
0 

0.28
±0.1
30 

0.34
±0.1
94 

RBC 
(106/µl
) 

5.72
8±0.
052 

5.73
8±0.
033 

4.94
2±0.
034 

5.42
±0.2
38 

4.95±
0.031 

4.93
8±0.
025 

5.38
±0.2
86 

4.4±0.
316 

4.93
6±0.
027 

5.44
±0.2
70 

5.48
±0.3
19 

4.93
6±0.
019 

5.34
±0.1
94 

5.38
±0.3
34 

4.95
±0.0
38 

WBC 
(103/µl
) 

7110
±14.
142 

7140
±54.
772 

6623
.4±1
8.10
5 

646
0±1
14.0
17 

6652±
45.49
7 

6638
.8±1
4.61
8 

6628
±23.
874 

7098±
56.74
5 

6639
±27.
901 

6458
±53.
103 

6720
±15.
811 

6647
±32.
756 

7120
±13
0.38
4 

6914
±11.
401 

6640
±24.
494 

Platelet 
(106/µl
) 

2134
00±1
140.
17 

2138
40±
820.
36 

2510
00±
707.
10 

193
000
±15
81.1
3 

20362
0±152
7.08 

2514
40.2
±11
25.7
3 

1932
00±
836.
66 

21416
0±114
.01 

2518
00±
836.
66 

1954
03±
366.
46 

2112
00±
836.
66 

2538
00±
2167
.94 

2121
06.2
±77.
988 

2136
60±
559.
46 

2519
00±
894.
42 

PCV 
(L/L) 

44.8
±1.6
43 

43±
1.58
1 

43±
3.08
2 

42.4
±2.0
73 

42.4±
2.073 

43±
2.23
6 

43.4
±1.1
40 

42.2±
1.788 

42.8
±2.2
80 

43±
2 

41.6
±1.1
40 

44±
1.58
1 

44±
2 

43±
3.16
2 

43.4
±2.9
66 

MCV 
(L/L) 

64±1
.581 

64.4
±1.1
40 

62±
64.1
21 

62.4
±2.0
73 

62.4±
1.673 

64±
67.1
622 

62.6
±1.6
73 

63±1.
581 

62.6
±63.
494 

63.2
±2.2
80 

61.6
±1.8
16 

63.2
±65.
480 

61.6
±2.6
07 

64.8
±1.9
23 

64.2
±66.
587 

MCHC 
(g/ µl) 

43.2
±2.2
80 

42.2
±1.7
88 

35±
2.23
6 

34±
2.23
6 

34±3.
162 

34.4
±2.7
01 

41.8
±1.4
83 

33±1.
581 

34.8
±2.3
87 

35.2
±2.2
80 

34.4
±1.5
16 

33±
2.38
7 

42±
1.58
1 

43.6
±1.5
16 

34±
2.54
9 

Eosino
phil’s 
(%) 

0.4±
0.12
2 

0.3±
0.1 

0.42
±0.2
86 

0.44
±0.1
14 

0.44±
0.114 

0.42
±0.1
64 

0.34
±0.1
51 

0.28±
0.130 

0.38
±0.1
48 

0.38
±0.1
48 

0.3±
0.15
8 

0.44
±0.2
60 

0.52
±0.1
30 

0.34
±0.1
94 

0.42
±0.1
48 

Basoph
ils (%) 

0.8±
0.83
6 

2±1.
581 

1.2±
0.83
6 

1.2±
0.83
6 

1.4±0.
894 

2±0.
707 

0.6±
0.54
7 

1±0.7
07 

2.2±
1.09
5 

0.6±
0.54
7 

1.2±
0.83
6 

1.2±
0.83
6 

1±1 1.4±
0.89
4 

1.6±
1.14
0 

Hemogl
obin 
(%) 

14.3
6±0.
313 

14.5
8±0.
228 

13.4
6±0.
194 

14.3
±0.1
22 

13.48
±0.28
6 

13.5
±0.1 

14.1
8±0.
192 

14.34
±0.20
7 

13.3
4±0.
089 

14.3
4±0.
270 

14.4
6±0.
194 

13.4
8±0.
083 

14.4
8±0.
303 

13.6
±0.2
91 

13.5
6±0.
114 
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them exhibited non-significant results, indicating that the drug is non-toxic, as evidenced by a 
p-value greater than 0.05 in figure 4. 
2.7.Histopathological Examination 

Based on the findings, no adverse histological effects were observed in the liver, heart, 
brain, kidney, lungs, and spleen of the groups treated with the extract, as compared to the 
normal control groups in figure 5.

 
Figure 4. The impact of extract on antioxidant enzymes(A: C. pareira, B:C. hirsutus, C: 
Combined extract of C. pareiraand C. hirsutus). 

 
Figure 5. The impact of (A: C. pareira, B:C. hirsutus, C: Combined extract of C. pareiraand 
C. hirsutus) on different organs.4. Discussion 

The research involved male and female rats of varying ages, distributed randomly into 
groups of five animals each to explore the toxicity of C. pareiraand C. hirsutus. The findings 
indicated no toxicity in the animal models, with no significant weight loss, organ damage, or 
mortality observed (Wang et al. 2017, Adeneye et al. 2009, Kunimatsu et al. 2004). Further 
investigations are needed to understand the mechanisms of toxicity for both plants and identify 
potential therapeutic targets, especially in human cells and tissues.  

 
Research also highlighted the potential anti-inflammatory and antioxidant properties of C. 
pareira, suggesting its promise for therapeutic applications (Wasim et al. 2023, Abbott et al. 
2013). Acute and sub-acute toxicity studies showed no adverse effects in mice and rats, 
indicating the safety of C. pareira(Piao et al. 2013, Arsad et al. 2013, Mukinda et al. 2007). 
The study emphasized the importance of conducting comprehensive toxicity studies on herbal 
drug extracts to ensure their safety and efficacy in medical applications. Additionally, the study 
found that a combination of herbal plant extracts could have potential health risks and 
necessitated further research (Nfozon et al. 2019). Acute toxicity testing of individual and 
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combined plant substances in rats showed no significant adverse effects, indicating their safety 
at certain doses (Beitollahi et al. 2022). Sub-acute toxicity assessments revealed no toxicity 
during repeated exposures to the plant extracts, suggesting their safety for clinical trials. 
Overall, the study provides valuable insights into the toxicity profiles of C. pareiraand C. 
hirsutus and their potential applications in herbal medicine (Karincaoglu et al. 2005, Shariq et 
al. 2022). 
5. Conclusion 
 

The toxicological screening results showed normal parameters and no significant 
deviations for the substances studied. Histopathological studies confirmed no major changes 
in organ structure. No deaths occurred in single or multiple dose toxicity studies, indicating the 
LD50 of the plant extracts is over 2000 mg/kg body weight, making them safe for further 
research. However, more testing is needed to determine their effectiveness and safety in 
humans. 
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