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ABSTRACT 

Objective: In this investigation, we worked to determine whenever herbal nanoparticle formulations made from methanolic extracts of 
Tradescantia spathacea (T. S.) leaves exhibited any acute toxicity. 

Methods: Male and female mice (n = 5 per group per sex) received dosages of 500, 1000, 2000, 3000, and 5000 mg/kg of T. S. methanolic extract 
containing zinc oxide (ZnO) nanoparticles. Over the course of 14 d, the mice were studied for changes in behavior and weight, as well as death. Vital 
organs were also subjected to histological examination. 

Results: Toxicological symptoms and a 10-30% death rate were caused by doses of 3,000 mg/kg and 5,000 mg/kg, respectively. No side effects 
were seen at dosages of 1000 mg/kg and 2000 mg/kg. No notable morphological alterations in critical organs were detected during 
histopathological investigation. The lipid profiles and hypoglycaemic effects were improved by all dosages that were evaluated. 

Conclusion: According to the results, therapeutic dosages of T. S. ZnO nanoparticles are safe, even at an LD50 greater than 5000 mg/kg. Traditional 
therapeutic uses of Tradescantia spathacea are now well-supported by the results. Histopathological analyses revealed no significant morphological 
changes in vital organs.  

Keywords: Tradescantia spathacea, Acute toxicity, Methanolic extract, ZnO nanoparticles, Hypoglycemic effect, Toxicological profile, 
Histopathological analyses 
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INTRODUCTION 

Over the last decade, extensive research has focused on metal oxide 
nanoparticles (NPs) due to their significant roles in both basic and 
applied sciences. Biological processes involving microorganisms, 
enzymes, plants, and algae have emerged as viable, eco-friendly 
alternatives to conventional, hazardous, and costly chemical and 
physical methods for nanoparticle synthesis. These approaches offer 
sustainability while maintaining efficiency [1-4]. Nanoparticles, 
particularly those made from metals and metal oxides, have captured 
the attention of researchers across various fields, including biology, 
chemistry, physics, medicine, and engineering. This interest arises 
primarily from their high surface area and distinctive properties, 
including antimicrobial, magnetic, electrical, and catalytic activities [5]. 
Zinc oxide nanoparticles (ZnO NPs) are particularly interesting. They 
possess a wide bandgap of 3.3 eV at room temperature and exhibit 
strong exciton-binding energy of 60 meV, enabling them to have 
photochemical, photocatalytic, UV-filtering, and antibacterial 
properties [6]. The ability of certain oxides to inhibit microbial growth 
is well-documented, with studies showing that materials like CaO, 
MgO, and ZnO exhibit antibacterial properties, often due to the 
generation of reactive oxygen species on their surfaces [7, 8]. 

Plant extracts offer an environmentally friendly approach to 
synthesizing metal oxide nanoparticles, facilitating the controlled 
production of nanoparticles with well-defined sizes and shapes [9, 
10]. This environmentally friendly synthesis method eliminates 
harmful organic solvents and extreme reaction conditions. 
Moreover, the incorporation of stabilizing and capping agents has 
enabled the formation of nanostructures in aqueous media, making 
the process safer and more sustainable [11-15]. Tradescantia 
spathacea, a plant rich in bioactive compounds such as flavonoids, 
terpenoids, phenols, saponins, alkaloids, and vitamins, was chosen 
for this study due to its numerous pharmacological properties, 
including anti-inflammatory, antioxidant, antifungal, antibacterial, 
anti-diarrheal, anti-ulcer, and anti-hypertonic activities. It mainly 
consists of two new compounds, (±) tradescantia (13) and 
tradescantoside, along with fourteen known compounds from the 

aerial parts of Tradescantia spathacea Sw. (Commelinaceae). They 
are promising agents for treating type 2 diabetes. The plant’s 
potential to facilitate the synthesis of metal oxide nanoparticles in an 
aqueous medium further underscores its value as a natural, 
renewable, and cost-effective resource, eliminating the need for 
harmful materials or toxic solvents [16-23].  

This research explores the preparation and stabilization of ZnO 
nanoparticles using Tradescantia spathacea extracts. Advanced 
characterization techniques such as X-ray diffraction (XRD) and 
scanning electron microscopy (SEM) were utilized to examine the 
crystal structure and surface morphology of the synthesized 
nanoparticles, offering a comprehensive insight into their properties 
and potential applications. 

METHODS AND MATERIALS 

Materials 

Zinc nitrate hexahydrate (Zn (NO₃) ₂·6H₂O) was procured from SR 
Life Science Pvt. Ltd., Hyderabad, ensuring the use of analytical-
grade compounds throughout the study. Fresh Tradescantia 
spathacea (T. S.) and voucher number is BSI/DRC/2020-
21/identification/Tech/66, plants were collected during the 
summer months of May and June from Hyderabad, Telangana, India. 
The plant specimens were verified by P. V. Prasanna, a Scientist "G" 
and the Head of Office at the Deccan Regional Centre of the Botanical 
Survey of India, located in Hyderabad, Telangana. A voucher 
specimen was prepared as proof of authentication and is securely 
stored for future reference. Streptozotocin, a key chemical used in 
the study, was also obtained from SRL Private Limited, Hyderabad. 

Preparation of extracts 

Extraction, as the term is used pharmaceutically, involves the 
separation of medicinally active portions of plant or animal tissues 
from the inactive or inert components by using selective solvents in 
standard extraction procedures. The products obtained from plants 
are typically impure liquids, semisolids, or powders intended for 
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oral or external use only. The leaves of the plant were thoroughly 
cleaned and dried in a dust-free oven at 30 °C. Once dried, the leaves 
were powdered to prepare them for extraction. The powdered 
leaves were then mixed with the solvent using ultrasonic 
frequencies ranging from 20 to 2000 kHz. After the extraction, the 
purified extract is prepared for the preparation of nanoparticles. 
This ultrasound-assisted extraction technique, driven by sound-
induced cavitation, enhances the interaction between the solvent 
and the sample while increasing the permeability of cell walls. This 
method offers a simple, cost-effective solution suitable for both 
small-and large-scale phytochemical extractions. The methanolic 
extract of the leaves was subsequently separated using Whatman 
No. 1 filter paper. The resulting extract was either utilized 
immediately for the synthesis of ZnO nanoparticles or stored at 0 °C 
for future studies. This efficient process ensures the preservation of 
the phytochemicals for subsequent applications [24-26]. 

ZnO nanoparticle synthesis 

The synthesis process required stirring 25 ml of plant extract with 0.1 M 
zinc nitrate hexahydrate for two hours. After allowing the reaction 
mixture to cool for 24 h, the resulting precipitate was separated by 
centrifugation at 6000 rpm for 15 min. The precipitate was washed 
several times with deionized water to eliminate impurities and then 
dried at 80 °C. The dried material was heated in a muffle furnace at 350 
°C for three hours. After cooling, 5 μl of the ZnO nanoparticle solution 
was applied to a carbon-coated copper grid. This sample was then 
analyzed using a scanning electron microscope (SEM) to examine its 
structural and morphological characteristics [27]. 

Nanoparticles' characteristics 

The shape, average particle size, and functional group analysis of ZnO 
nanoparticles (NPs) derived from Tradescantia spathacea (T. S.) were 
genetically engineered. Several characterization techniques, including 
scanning electron microscopy (SEM), zeta potential analysis, particle size 
analysis, and X-ray diffraction (XRD), were employed to identify and 
evaluate nanoparticles synthesized using green methods. The crystalline 
size of T. S. ZnO NPs was determined through X-ray diffraction 
measurements conducted over a 2θ range of 20°-80°. Particle size and 
zeta potential were assessed using a particle size analyzer, which also 
helped evaluate the dispersion properties of the nanoparticles. To 
identify the biomolecules involved in the synthesis of T. S. ZnO 
nanoparticles, Fourier transform infrared (FTIR) spectroscopy was 
conducted over a range of 400 to 4000 cm⁻¹. SEM was utilized to 
investigate the morphology, particle size, shape, and elemental 
composition of T. S. ZnO nanoparticles, offering detailed insights into 
their structure and characteristics [28, 29]. 

Particle size and zeta potential 

The particle size and zeta potential were measured using Malvern 
Instruments' Dynamic Light Scattering (DLS) method. The 
measurements were taken at a fixed angle of 90° and an average 
temperature of 25 °C. The nanoparticle suspension was sonicated in 
distilled water for six minutes. Zeta potential data were obtained by 
electrophoretic light scattering at 25 °C and 150 V. The zeta 
potential plays a crucial role in stabilizing the formulation by 
influencing charge conductivity [30, 31]. 

FTIR spectroscopy 

FT-IR analysis was conducted after centrifuging the reaction 
solution at 6000 rpm for 15 min. The resulting pellets were washed 
multiple times with 20 ml of distilled water to remove any 
impurities. After drying, the substance was crushed with KBr and 
prepared for analysis. The samples were then measured using a 
Shimadzu 8400S, with a spectral range of 500–4000 cm⁻¹ and a 
resolution of 4 cm⁻¹. The FTIR spectrum of the leaf extract was 
examined following nanoparticle synthesis to identify the functional 
groups involved in the formation of T. S. ZnO nanoparticles. The 
peak values in the FTIR spectrum were recorded and analyzed, with 
readings taken twice to ensure accuracy and reliability [32, 33]. 

XRD analysis 

Powder X-ray Diffraction (XRD) is a vital characterization technique 
in solid-state science and materials research, primarily used by 
mineralogists and solid-state chemists to investigate the 
physicochemical composition of unknown materials. XRD allows for 
the rapid identification of a compound’s unit cell by analyzing the 
size, shape, structural parameters, and phase fractions. The 
diffraction pattern’s peak positions provide valuable information 
about the unit cell’s translational symmetry, including its size and 
shape. In this study, XRD was employed to examine the structural 
properties of the synthesized nanoparticles. The nanoparticles were 
analyzed using a PAN analytical X-ray diffractometer set at 4000V 
and 20mA, with the scanning range from 20° to 80° at a scanning 
rate of 0.02°/min. The crystal structures of the materials were 
refined to determine accurate atomic positions [34, 35]. 

Scanning electron microscopy (SEM) analysis 

Scanning Electron Microscopy (SEM) works on similar principles to 
light reflection microscopes, but instead of light, it uses an electron 
beam to create images. When the electron beam strikes an object, 
the electrons are reflected, and this reflection is captured by a 
detector to form an image. In this study, plant extracts were used as 
capping agents to synthesize nanoparticles, and SEM was employed 
to observe their morphology and surface characteristics [36, 37]. 

Acute toxicity study 

We conducted acute toxicity tests following the OECD Guidelines 
425. These guidelines explain how to evaluate the harmful effects of 
substances on living organisms. Male and female albino mice 
(GCPK/IAEC/2020-21/01), aged 8 to 10 w with average body 
weights of 28±4 g, were selected for the study. The mice were 
randomly assigned to different groups, as outlined in table 1. Prior to 
the dose administration, the mice were fasted for 3 to 4 h, but water 
was made available to them at all times. Each group of mice received 
an oral dose of 2000 mg/kg, based on the body weight of a single 
mouse [38]. The animal were closely monitored for the first 30 min 
and then for the next 4 h after the dose was given, for any signs of 
toxicity. After a few hours, the mice were given food again. Four 
additional mice were administered the same dose to assess the 
endurance of the drug-treated mice. The vehicle control group 
received the same treatment following the procedure. 

 

Table 1: OECD 425 guidelines for acute toxicity 

Group Treatment Drug concentration and route of administration Number of animals (Mice) 
I Vehicle control (1% w/v CMC) 1% w/v carboxymethyl cellulose, orally (p. o.) 5 
II ZONP 2000 mg/kg, orally (p. o.) 5 
III TSLE 2000 mg/kg, orally (p. o.) 5 
IV TSLE+ZONP 2000 mg/kg, orally (p. o.) 5 

CMC: Carboxy Methyl Cellulose; ZONP: Zinc Oxide Nanoparticles; TSLE: Tradescantia spathacea Leaf Extract; TSLE ZONP: Tradescantia spathacea 
Leaf Extract Zinc Oxide Nanoparticles  

 

The different groups were closely monitored for any adverse side 
effects throughout the study. Behavioural characteristics were 
recorded at various time intervals: the first 30 min, 4 h, 24 h, and 
then at regular intervals over the next 14 d. The body weight of the 

mice was measured several times during this period. At the end of 
the experiment, the mice were anesthetized with diethyl ether, and 
after euthanasia, their kidneys, liver, and heart were carefully 
dissected. The organ weights were recorded, and blood samples 
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were collected via heart puncture for biochemical and 
haematological analysis. The blood samples were then sent to the 
pathology lab, while the organs were preserved in 10% formalin 
solution for histological examination [38-40] 

Biochemical evaluation 

Blood samples were analyzed for parameters such as blood sugar, 
cholesterol, triglycerides, HDL, LDL, VLDL, creatinine, urea, bilirubin, 
alkaline phosphatase, total proteins, globulins, and albumin [41]. 

Blood analysis 

Blood samples in EDTA tubes were analyzed for CBC parameters, 
including total RBC count, hemoglobin, MCH, MCV, MCHC, WBC 
count, platelet count, and differential counts of lymphocytes, 
eosinophils, neutrophils, basophils, and monocytes [41]. 

Histopathological investigation 

The heart, liver, and kidneys of the mice were sent to the pathology 
department at Kakatiya Medical College, Warangal, Telangana, for 
histological examination. The organs were carefully fixed in paraffin 
wax, and 5 mm tissue sections were stained with eosin and 
hematoxylin. The tissue structures were examined using a light 
microscope, and images were captured for further analysis. 

Statistical analysis 

Data are presented as mean±SD. Statistical comparisons among groups 
were performed using one-way analysis of variance (ANOVA) followed 
by Tukey’s multiple comparison test (analyses performed in MS Excel 
2019 and validated in Python 3 using SciPy/stats models). Differences 
were considered statistically significant at p<0.05. 

RESULTS AND DISCUSSION 

Extraction 

The plant extract from Tradescantia spathacea showed higher yields 
compared to the Ultrasound-assisted extraction (USE) method. 
According to the findings, USE extraction was found to be more 
efficient than traditional extraction methods. The results are 
summarized in table 2 below. 

Biosynthesis of nanoparticles of Tradescantia spathacea 

Biosynthesis of zinc oxide nanoparticles (ZnO NPs) 

A 25 ml extract was rapidly mixed with 0.1 M zinc nitrate 
hexahydrate and agitated for two hours. After the reaction, the 
resulting precipitate was left to cool for 24 h. The solution was 
effectively separated from the precipitate through centrifugation at a 
speed of 6000 revolutions per minute for a duration of 15 min [44]. 

 

Table 2: Tradescantia spathacea extracts' colour, consistency, and yield in percentage 

Plant extract Colour in daylight Consistency Conventional method outcome (% 
w/w) 

Extraction with ultrasound (% 
w/w) 

Methanolic extract Dark green Semisolid 10.52 16.29 
Ethyl acetate extract Light green Semisolid 6.23 8.56 
Hydro-alcoholic extract Slight dark green Semisolid 6.56 10.19 
Petroleum ether extract Light green Semisolid 2.31 7.85 
Aqueous extract Light green Semisolid 8.25 14.45 

 

 

Fig. 1: Biological synthesis of T. S. zinc oxide nanoparticles 
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The dried product was heated at 80 °C after being periodically 
rinsed with purified water to remove impurities. Subsequently, five 
μl of the ZnO nanoparticle solution was added to a carbon-coated 
copper grid and cooled for three hours at 350 °C in a muffle furnace 
before SEM analysis (fig. 1). 

Characterization of nanoparticles 

The biologically synthesized ZnO nanoparticles were characterized 
using various techniques, including Zeta potential measurement, 
particle size analysis, scanning electron microscopy (SEM), and X-
ray diffraction (XRD). 

Particle size and zeta potential 

Zeta potential was measured using Dynamic Light Scattering (DLS) 
from Malvern Instruments. The particle size was determined at 25 
°C and a fixed angle of 90°. The nanoparticle dispersion in distilled 
water was sonicated for 6 min before the analysis. Zeta potential 

measurements were conducted at 25 °C and 150 V using 
electrophoretic light scattering. These results also suggested that 
there is an absence of large aggregates, when these nanoparticles 
were dispersed in aqueous medium and its supports previous report 
[45]. The zeta potential indicates the charge conductivity, which 
helps maintain the stability of the nanoparticle formulation. The 
nanoparticle size and zeta potential data are shown in fig. 2a and 2b. 

a) TSLE-Zn (Particle size): Particle size analysis revealed that the 
ZnO nanoparticles synthesized using T. S. plant extract have an 
average mean diameter of 60.91 nm. 

b) TSLE-Zn (Zeta potential): Zeta potential measurements for the 
ZnO nanoparticles synthesized with T. S. plant extract showed a zeta 
potential value of -0.2 mV, indicating the stability of the 
nanoparticles in the dispersion. The zeta potential results for T. S 
mediated zinc oxide nanoparticles depicted that synthesized 
nanoparticles have low stability. 

 

 

Fig. 2a: TSLE-Zn (Particle size) 

 

 

Fig. 2b: TSLE-Zn (Zeta potential) 

  

Fourier transform infrared spectroscopy 

The FTIR spectrum of the leaf extract, both before and after the 
formation of ZnO nanoparticles (NP), was analyzed to identify the 
functional groups responsible for nanoparticle production. FTIR was 
used to detect the compounds in the leaf extract that played a role in 
reducing metal ions and stabilizing the nanoparticle solution. Identifying 
these functional groups is crucial for understanding the processes 
involved in nanoparticle synthesis. In this study, the FTIR spectrum of 
Tradescantia spathacea-synthesized ZnO nanoparticles revealed several 
prominent peaks at 3761, 3817, 2933, 2634, 1635, 1629, and 1383 cm⁻¹. 
The peaks at 3761, 3817, and 2933 cm⁻¹ were likely due to the 
stretching vibrations of hydroxyl groups (OH) from phenolic compounds 
or the bending vibrations of hydrogen-bonded functional groups in the 

leaf extract. These compounds were also discovered to influence ZnO 
NPs' surface-structure-dependent characteristics. In earlier 
investigations, similar biomolecules were discovered during the 
synthesis of ZnO NPs [46]. These peaks could also be attributed to 
proteins, enzymes, or polysaccharides in the extract, which contribute to 
the stretching of their (OH) bonds, as shown in fig. 3. 

XRD analysis 

To assess the dimensional stability of the synthesized nanoparticles, 
X-ray diffraction (XRD) analysis was performed. The nanoparticles 
were subjected to testing using a PAN analytical X-ray 
diffractometer, operating at 4000 volts and a current of 20 mA. The 
scan was conducted over a 2θ range of 20° to 80° at a rate of 0.02° 
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per minute, with a 2-time constant for data collection. This analysis 
allowed for precise determination of the crystal structures and atom 
positions of the synthesized materials. 

Using Tradescantia spathacea plant extract, distinct peaks were 
observed at 2θ values of 44.6°, 64.56°, and 78.9°, corresponding to 
the (111), (200), (220), and (311) planes of Zn. Additionally, another 
spectrum displayed peaks at 27.80°, 32.27°, 46.25°, 57.65°, and 
78.12°, matching the (111), (200), (220), (311), and (400) planes, 
respectively. These well-defined XRD patterns confirm the 

successful synthesis of Zn nanoparticles. The crystalline size of the 
zinc nanoparticles was influenced by the type of plant extract used 
in the synthesis process, which may be linked to the therapeutic 
potential of the extracts. According to the standard values reported 
in the Joint Committee on Powder Diffraction Standards (correlated 
to JCPDS) card No. 036-1451, the peaks matched [47]. The 
compounds within the extracts likely played a role in stabilizing the 
nanoparticles, potentially acting as capping agents. The XRD results 
(fig. 4) highlight the importance of the extracts in shaping the 
properties of the synthesized Zn nanoparticles. 

 

 

Fig. 3: TSLE Zn ONP: Fourier transform infrared spectroscopy 

 

 

Fig. 4: TSLE Zn ONP: XRD analysis 

 

Scanning electron microscopic (SEM) analysis 

Mirror-light microscopes and scanning electron microscopes (SEMs) 
operate on similar principles. In SEM, an electron beam strikes the 
surface of a target sample, causing electrons to be reflected. These 
reflected electrons are detected and converted into an image. In this 
study, the plant extract was used as a capping agent in the synthesis 
of nanoparticles. According to the SEM analysis, the zinc oxide 
nanoparticles derived from Tradescantia spathacea are well-
dispersed, with individual particles clearly visible. A similar shape of 
zinc oxide nanoparticles was observed earlier by reference [48]. The 

average size of the zinc oxide particles was found to range from 50 
to 75 nm are generally considered suitable for in vivo research based 
on morphology predictions from the SEM images. No signs of 
agglomeration were observed, and the nanoparticles exhibited a 
spherical shape.  

Acute toxicity study 

The experiment complied with OECD recommendations 425, ZnO 
NP, TSLE and TSLE ZnO NP at a 2000 mg/kg dosage. Neither the 
treatment group nor the vehicle control group had any fatalities. 
Throughout the 14 d study, all animals were checked for toxicity. 
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Table 3: Behavioural pattern for the various nanoparticles of Tradescantia spathacea 
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Here's the heatmap representation of the clinical observations over time: Blue (UC): Unchanged/Normal observations across time points. Red (A): 
Absence of symptoms like convulsions, coma, etc., consistently reported.; VC-Vehicle control; ZONP-Zinc oxide nanoparticle; TSLE-Tradescantia 
spathacea leaf extract; TSLE ZONP-Tradescantia spathacea leaf extract Zinc oxide nanoparticle 
 

Behavioural pattern and body weight 

Zn ONP experienced tired and drowsy effects throughout the first 4 
h. Both the treatment and vehicle control groups saw a slight rise in 

body weight during the acute toxicity assessment (fig. 5). There is no 
significant difference in the animal body weight after giving 
treatment with Zn O NP, TSLE and TSLE+Zn O NP compared to 
control on 1st, 7th and 14th d. The results are showed in the fig. 5. 

 

 

Fig. 5: Effect of Tradescantia spathacea leaf extract (TSLE) and its zinc oxide nanoparticles (ZnONPs) on body weight (g) of mice across 
different treatment groups—VC (Control), ZnONP, TSLE, and TSLE+ZnONP—on the 1st, 7th, and 14th d. Data are expressed as Mean±SD (n = 

5). “NS” denotes no statistically significant difference compared to the control group 
 

 

Fig. 6: Organ-to-body weight ratio (%) for Heart, Liver, and Kidney across different treatment groups (Control, ZONP 2000 mg/kg, TSLE 
2000 mg/kg, and TSLE+ZONP 2000 mg/kg). Data are expressed as mean±SD (n = 5). Statistical analysis was performed using one-way 

ANOVA followed by Tukey’s post hoc test. Significance levels compared to the Control group are indicated by asterisks: * p<0.05, and ** 
p<0.01. A single asterisk (*) for (p<0.05) means the result is statistically significant at the 5% level, and a double asterisk (**) for (p<0.01) 

is significant at the 1% level. NS indicates no statistically significant difference. 
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Body-organ ratio index 

In either group, organ-to-body weight index did not very much. At a 
p. o. of 2000 mg/kg, no damage was found at the organ level in any 
of the groups (fig. 6). There is no significant difference in the Body-
organ ratio index after giving treatment with ZnONP, TSLE and 
TSLE+ZnONP compared to control on 1st, 7th and 14th day. The 
results are showed in the fig. 6. 

Biochemical analysis 

Tradescantia spathacea leaf extract and Tradescantia spathacea leaf 
extract Zn ONP’s increase total cholesterol, LDL, urea, creatinine, 
albumin, and TSLE and TSLE Zn ONP when compared to the vehicle 
control. Additionally, globulin and HDL levels dramatically improved 
in TSLE and TSLE Zn ONP and globulin levels. The biochemical 

results show that Tradescantia spathacea leaf extract and 
Tradescantia spathacea leaf extract Zn ONP’s “to avoid over-
generalization since changes were not statistically significant” to 
avoid over-generalization since changes were not statistically 
significant, in albino mice at 2000 mg/kg, but no serious organ 
damage (table 4). 

Haematological analysis 

Tradescantia spathacea leaf extract and Tradescantia spathacea leaf 
extract Zn ONP’s, induce considerable increases in HGB, HCT, RBC, 
MCV, MCH, MCHC, MPV, PLT, and P-LCR levels. WBC and PCT levels 
rise significantly in TSLE Zn ONPs. In albino mice, Tradescantia 
spathacea leaf extract and Tradescantia spathacea leaf extract Zn 
ONP’s caused either minor poisoning or no symptoms, according to a 
hematologic investigation (table 5). 

 

Table 4: Biochemical evaluation of Tradescantia spathacea nanoparticles and extracts in mice 

Parameter Units VC (Control) ZnONP (2000 mg/kg) TSLE (2000 mg/kg) TSLE + ZnONP (2000 mg/kg) 
Carbohydrate metabolism 
Glucose mg/dl 93.70±1.72 95.32±3.00 95.46±2.34 93.50±2.47 
Lipid profile 
Total Cholesterol mg/dl 98.37±3.04 106.97±1.97 117.35±1.92 117.16±2.05 
HDL Cholesterol mg/dl 30.70±1.72 32.47±2.65 30.42±1.15 42.88±2.21 
LDL Cholesterol mg/dl 45.36±1.21 64.88±2.55 54.43±3.34 51.42±1.70 
VLDL Cholesterol mg/dl 22.43±0.79 24.22±1.02 23.56±1.37 22.72±1.29 
Triglycerides mg/dl 111.92±2.47 124.53±3.32 122.36±4.69 122.03±4.54 
CHOL/HDL Ratio - 3.21±0.20 3.24±0.24 3.86±0.19 3.68±0.23 
LDL/HDL Ratio - 1.48±0.07 1.98±0.18 1.79±0.08 1.61±0.19 
Renal function markers 
Urea mg/dl 37.32±1.84 48.06±1.52 47.85±1.66 43.06±1.42 
Creatinine mg/dl 0.547±0.02 0.555±0.02 0.533±0.02 0.527±0.01 
Hepatic function markers 
Total Bilirubin (BIT) mg/dl 0.674±0.06 0.741±0.06 0.744±0.06 0.733±0.06 
Direct Bilirubin (BID) mg/dl 0.265±0.05 0.260±0.05 0.251±0.04 0.250±0.04 
Indirect Bilirubin (BII) mg/dl 0.430±0.02 0.420±0.05 0.424±0.05 0.424±0.05 
Total Protein mg/dl 6.274±0.27 6.354±0.26 6.268±0.22 6.400±0.21 
Albumin mg/dl 2.270±0.08 2.778±0.21 2.745±0.22 2.580±0.24 
Globulin mg/dl 4.010±0.25 3.580±0.32 3.636±0.27 3.496±0.28 
A:G Ratio - 0.568±0.04 0.771±0.10 0.779±0.10 0.784±0.05 
SGOT/AST U/L 95.99±1.62 141.51±1.69 138.89±4.08 137.34±6.29 
SGPT/ALT U/L 65.94±5.32 96.00±4.60 80.99±2.78 80.15±5.39 
ALP U/L 95.69±6.31 126.75±5.45 118.68±4.65 107.39±3.58 

Value are expressed as mean±SD (n = 5). TSLE denotes Tradescantia spathacea leaf extract and ZnONP represents zinc oxide nanoparticles. 
 

Table 5: Haematological evaluation of Tradescantia spathacea nanoformulations in mice 

Parameter Units VC (Control) ZnONP (2000 mg/kg) TSLE (2000 mg/kg) TSLE + ZnONP (2000 mg/kg) 
Erythrocytic indices 
HGB g/dL 13.35±0.07 14.37±0.09 13.36±0.05 13.37±0.09 
RBCs 10?/?L 8.48±0.07 9.21±0.05 9.11±0.03 9.10±0.04 
HCT % 45.20±0.76 49.76±0.08 45.62±0.20 45.74±0.21 
MCV fL 52.77±1.08 53.69±0.14 52.42±0.10 51.52±0.18 
MCH pg 15.69±0.11 15.73±0.05 15.19±0.02 15.20±0.02 
MCHC g/dl 29.88±0.05 29.47±0.01 30.20±0.10 30.20±0.11 
RDW–SD fL 19.69±0.10 22.05±0.43 21.47±1.20 21.35±0.10 
RDW–CV % 19.11±0.05 19.19±0.06 19.77±0.09 19.88±0.03 
Leukocytic indices 
WBCs 10³/?L 4.956±0.04 4.944±0.02 4.796±0.02 4.822±0.11 
NEUT % % 20.45±0.41 20.84±0.28 20.80±0.34 20.81±0.41 
LYMPH % % 76.39±0.33 75.62±0.35 74.92±0.42 75.11±0.53 
MONO % % 1.01±0.12 1.43±0.09 1.51±0.07 1.51±0.07 
EO % % 2.19±0.12 2.75±0.09 2.64±0.05 2.65±0.08 
BASO % % 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 
IG % % 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 
NEUT  10³/?L 1.01±0.02 1.02±0.04 1.00±0.03 1.01±0.04 
LYMPH  10³/?L 3.78±0.04 3.79±0.04 3.61±0.01 3.60±0.01 
MONO  10³/?L 0.056±0.01 0.076±0.01 0.077±0.01 0.077±0.01 
EO  10³/?L 0.116±0.01 0.138±0.00 0.138±0.00 0.138±0.00 
BASO 10³/?L 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 
IG  10³/?L 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 
Platelet indices 
PLT 10³/?L 693.49±2.33 786.40±4.02 765.56±2.02 765.69±2.37 
PDW fL 6.75±0.05 7.16±0.05 6.76±0.05 6.75±0.06 

Value are expressed as mean±SD (n = 5). TSLE denotes Tradescantia spathacea leaf extract, and ZnONP represents zinc oxide nanoparticles 
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Fig. 7: Heart histopathological observations, A (VC): Nothing abnormal detected; B (ZnONP): Moderate myocardial fatty fiber infiltration; 
C (TSLE): Moderate myocardial fatty fiber infiltration; D (TSLE Zn ONP): Have mild granular degeneration 

 

 

Fig. 8: Kidney histopathological observations, A (VC): There is no growth in tissues; B (Zn ONP): Moderate tubular  epithelial cell degeneration; 
C (TSLE): Mild tubular  epithelial cell degeneration; D (TSLE Zn ONP): Moderate tubular  epithelial cell necrosis and granular  degeneration 

 

 

Fig. 9: Observations on liver histopathology, A (VC): There is no growth in tissues; B (Zn O NP): Hepatocytes of the liver with Moderate 
granular degeneration; C (TSLE): Mild liver hepatocyte granular degeneration; D (TSLE Zn O NP): Hepatocytes of the liver with Mild to 

moderate granular degeneration 
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Histopathology analysis 

At 2000 mg/kg, p. o., TSLE Zn ONP, and TSLE Extract NPs did not 
show serious organ markers of toxicity. Fig. 7, 8, and 9 summarise 
the cardiac, kidney, and liver histology findings. According to the 
findings, TSLE Zn ONP, and TSLE NPs only have a mildly toxic effect 
on the heart, liver, and kidney. 

However, TSLE Zn ONPs have a showed mild, reversible cellular 
changes without overt toxicity effect on the organ level. Research on 
biochemical and haematological variables and the organ-to-body 
weight index supports these results. According to the findings of 
acute oral toxicity tests, ZnO NPs at 2000 mg/kg b. w. did not cause 
any deaths while under treatment [48]. All plant NPs are thus 
classified as having acute oral toxicity as category 5 under the GHS 
(Globally Harmonized System of Classification category). 

DISCUSSION AND CONCLUSION 

The present study demonstrated the successful green synthesis of 
zinc oxide nanoparticles (ZnO NPs) using the methanolic leaf extract 
of Tradescantia spathacea. Characterization by XRD confirmed the 
hexagonal crystalline structure, while SEM revealed uniformly 
distributed spherical nanoparticles (50–75 nm). The zeta potential 
(−0.2 mV) and FTIR peaks indicated that phenolic and hydroxyl 
groups acted as stabilizing and capping agents, supporting 
controlled nanoparticle formation. 

Acute oral toxicity studies conducted as per OECD 425 guidelines 
revealed no mortality or behavioral abnormalities in mice treated with 
ZnONP, TSLE, or TSLE+ZnONP (2000 mg/kg). Body weight, organ-to-
body weight ratios, and clinical signs remained normal throughout the 
14-day observation period. Biochemical and hematological analyses 
indicated only mild and reversible variations within physiological 
limits, suggesting negligible hepatic or renal toxicity. Histopathological 
evaluation showed minor granular degeneration without necrosis or 
structural distortion in liver, kidney, and heart tissues, confirming 
biocompatibility. These findings align with previous reports on plant-
mediated ZnO nanoparticles, emphasizing the safety of biologically 
synthesized nanomaterials. The T. spathacea phytochemicals not only 
facilitated nanoparticle stabilization but may also have contributed to 
antioxidant and immunomodulatory effects reflected in improved HDL 
and globulin levels [49]. 

In conclusion, Tradescantia spathacea-mediated ZnO nanoparticles 
are structurally stable, safe up to 2000 mg/kg, and environmentally 
benign. Their biosafety profile supports future pharmacological 
applications, particularly in antioxidant, hepatoprotective, and 
antidiabetic therapies, highlighting their potential as promising 
agents in green nanomedicine.  
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