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Abstract 13 

The prolonged use of traditional medicines in large doses is known to potentially 14 

cause organ failure, with the kidneys being particularly susceptible. Therefore, 15 

this study aimed to determine the effect of Talinum paniculatum (Jacq.) Gaertn 16 

leaves ethanol extract on serum creatinine and urea parameters, as well as 17 

kidney histopathological features in an animal model. The rats used were 18 

separated into four groups. Group I (control) was given Na CMC 1% w/v, while 19 

groups II, III, and IV were administered ethanol extract of ginseng Bugis with 20 

doses of 0.8 g/KgBW, 1.6 g/KgBW, and 2.4 g/KgBW respectively. The extract 21 

was induced orally for 28 days, while the serum creatinine and urea levels were 22 

measured using Human Analyzer on days 0 and 29. Additionally, a necropsy for 23 

organ retrieval of the kidneys was conducted on day 15. Tissue processing was 24 

then carried out for histopathological examination by Hematoxylin Eosin (HE) 25 

staining. The results showed that based on the One Way Anova statistical 26 
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analysis on creatinine and urea levels, ethanol extract of ginseng Bugis leaves 55 

in doses of 0.8 g/KgBW, 1.6 g/KgBW, and 2.4 g/KgBW had no nephrotoxic 56 

effects. Regarding the histopathological features of the kidneys, the dose of 0.8 57 

g/KgBW caused no abnormalities. 58 

 59 

Keywords: Talinum paniculatum, Nephrotoxic, Creatinine, Urea, 60 

Histopathological 61 

 62 

Introduction 63 

Indonesia is renowned as a rich source of raw materials for tropical 64 

medicines with potential healing properties for various diseases. The use of 65 

plants as medicine has been practiced for a long period, but historical 66 

documentation on this subject is limited (Nugroho et al., 2022). One of the 67 

indigenous plants in Indonesia is Talinum paniculatum Gaertn. The plant has 68 

roots similar to the Panax ginseng plant, resulting in the name Ginseng. In South 69 

Sulawesi Province, the plant is called ginseng Bugis (Emelda et al., 2020). The 70 

root is known to possess a tonic effect and is believed to have benefits for the 71 

body system (Santoso et al., 2016; Sulistiono et al., 2017). Ginseng leaves 72 

contain protein, magnesium, potassium, ascorbic acid, phenolic, flavonoids, and 73 

numerous iron which provide beneficial effects (Moura et al., 2020; Menezes et 74 

al., 2021). The use of medicinal herbs or traditional medicine is assumed to be 75 

safe, but potential toxicity might occur either at a low or high dose during long-76 
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term usage. Therefore, studies on toxicity to plants are needed to ensure proper 98 

use of medicinal plants (Bose et al., 2021). 99 

Inappropriate use of natural materials potentially damages the organs, 100 

with the kidneys being particularly susceptible. Therefore, testing the toxicity of 101 

a plant is essential for its therapeutic use (Sani et al., 2021). 102 

A common plant often used in medication is ginseng Bugis (Talinum 103 

paniculatum (Jacq). Gaertn). Previous studies reported that ginseng Bugis 104 

leaves have immunomodulatory activity, along with anti-rheumatoid arthritis 105 

effect at doses of 0.8 g/KgBW, 1.6 g/KgBW, and 2.4 g/KgBW (Emelda et al., 106 

2019). 107 

The kidneys, responsible for filtering approximately 25% to 30% of 108 

cardiac output, are particularly vulnerable to damage due to their role in 109 

processing blood containing toxic substances from the systemic circulation. 110 

Therefore, the kidneys acting as a filter system are susceptible to significant 111 

pathological changes (Vázquez et al., 2022).  112 

The safety assessment of medicinal plants is a crucial step during drug 113 

development. Determining the toxicity of medicinal plants is necessary for 114 

application in bioassay screening (Abubakar et al., 2020). 115 

Serum creatinine and urea are the standard parameters to measure 116 

kidney function. Creatinine is a waste product of creatinine phosphate 117 

metabolism formed in the muscles while urea is produced in the liver from amino 118 

acids (Astawibawa et al., 2022). Elevated levels of creatinine and urea show 119 
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potential damage and a decline in kidney function. Kidney cell breakdown further 154 

impairs the filtration system, leading to increased creatinine and urea levels 155 

(Wolfensohn and Lloyd, 2013). 156 

An alternative method to examine the kidney function is to observe the 157 

histological features. This method enables the observation of crystal damage, 158 

hydrops degeneration, edema, fat degeneration, congestion, necrosis, 159 

inflammation, and hemorrhage. Changes in the histological features of the 160 

kidneys may result in an influx of numerous compounds into the body 161 

(Chinnappan et al., 2019). Therefore, this study used nephrotoxicity testing to 162 

investigate the effects of ethanol extract. The outcomes were evaluated using 163 

creatinine and urea parameters as well as kidney histopathological changes in 164 

white rats. 165 

 166 

Materials and methods 167 

Equipment and Materials 168 

The tools used were rotavapor (rotary vacuum evaporator), (IKA®), 169 

maceration vessels, animal scales (Ohaus®), digital scales (Ohaus®), 170 

centrifuges (PLC series), micropipettes (Huawei®), Human Analyzer (microlab 171 

300), glass objects, and microtomes. 172 

The materials used included aquadest, ginseng Bugis leaves (Talinum 173 

paniculatum (Jacq.) Gaertn) from South Sulawesi, 70% ethanol, Na-CMC 174 

(Sodium Carboxymethyl Cellulose), urea and creatinine reagents, alcohol, xylol, 175 
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hematoxylin and eosin staining (HE), paraffin, and formalin buffer. 202 

 203 

Methods 204 

Extraction 205 

Simplicia powder of Talinum paniculatum (Jacq.) Gaertn was macerated 206 

using ethanol 70%. The macerate was separated by filtration, then the solution 207 

was evaporated and lyophilized to obtain a dry extract (Emelda et al., 2017). 208 

 209 

Suspension of ethanol extract  210 

Suspension of ethanol extract was conducted by adding successive 211 

amounts of 2.4 g, 4.8 g, and 7.2 g. Subsequently, the samples were suspended 212 

into 30 ml Na-CMC 1%. 213 

 214 

Animal model 215 

The animal model in this study was Rattus norvegicus with 216 

characteristics of being male, healthy and clean, Wistar strain, 8-12 weeks old, 217 

and weighing 150-230 grams. Before conducting the treatment, the rats were 218 

adapted to their environment within two weeks, followed by weighing and 219 

marking. 220 

 221 

Assay 222 

After the adaptation process, the rats fasted for 16 to 18 hours before 223 
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the treatment. The blood samples were taken for the initial stage of creatinine 238 

and urea measurement. Furthermore, the rats were divided into four groups, 239 

each consisting of six members. Group I (control) was injected with 1% of Na-240 

CMC, while groups II, III, and IV (tested groups) were injected with ethanol 241 

extract of Talinum paniculatum (Jacq.) Gaertn at doses of 0.8 g/KgBW, 1.6 242 

g/KgBW, and 2.4 g/KgBW respectively. All the treatment steps were conducted 243 

once a day for 28 days through oral injection. Finally, blood collection as well as 244 

initial and final rate measurement of creatinine and urea were conducted on day 245 

29 using Human Analyser (No. ethical clearance: UMI011907271). 246 

 247 

The production of Kidney Histology Preparate  248 

The histopathological examination was conducted through fixation of 249 

kidneys using a Formalin Neutral Buffer solution of 10% followed by cutting and 250 

putting into a plastic specimen pan. Furthermore, the dehydration process was 251 

performed on three different concentrations of alcohol, namely 70%, 80%, and 252 

90%. The next step was the purification process using xylol followed by placing 253 

into paraffin and storing in a refrigerator. A microtome was used to cut paraffin 254 

blocks into thin slices in the range of 5-6 µm. Finally, the slices were floated into 255 

warm water, 600C, to hinder multiplying tissues for 24 hours. Afterward, the 256 

slices were lifted, placed into a glass object for Hematoxylin and Eosin (HE) 257 

staining, and observed under a microscope (Abebe et al., 2021; Lazuardi et al., 258 

2022). 259 
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 291 

Results and Discussion 292 

This study used various extract doses of 0.8 g/KgBW, 1.6 g/KgBW, and 293 

2.4 g/KgBW on male Wistar rats. The selection of dose variations was based on 294 

a previous study in which extract doses of 0.8 g/KgBW, 1.6 g/KgBW, and 2.4 295 

g/KgBW provided immunomodulatory and anti-inflammatory activity (Emelda et 296 

al., 2019). Therefore, this study aimed to determine the nephrotoxic effect of 297 

these doses. 298 

The experimental animals used in this study were male rats (Rattus 299 

norvegicus) of the Wistar strain commonly often used in studies due to their wide 300 

availability. According to previous reports, male rats have a more stable 301 

hormonal system than females. This study preferred male rats over females in 302 

the experiment due to concerns about female hormone cycles causing 303 

behavioral variations that could skew the results (Lovick et al., 2021; Mohd 304 

Azam et al., 2022). The effect of the extract on serum creatinine and urea levels 305 

in all treatment groups is shown in Tables 1 and 2.  306 

Table 1 shows the measurement results for initial creatinine levels before 307 

treatment. Group I (control) produced a creatinine value of 0.658 ± 0.074 mg/dl, 308 

while groups II, III, and IV yielded 0.653 ± 0.080 mg/dl, 0.585 ± 0.077 mg/dl, and 309 

0.618 ± 0.069 mg/dl respectively. These results signified that initial creatinine 310 

levels for all groups were within the normal range of 0.2-0.8 mg/dl. The final 311 

creatinine level in group I (control) was 0.621 ± 0.064 mg/dl, while groups II, III, 312 
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and IV obtained values of 0.606 ± 0.109 mg/Kg dl, 0.660 ± 0.103 mg/dl and 438 

0.636 ± 0.086 mg/dl respectively. Based on the results, the final creatinine level 439 

decreased in the control and the 0.8 g/KgBW extract group. An increase was 440 

observed in the extract group at a dose of 1.6 g/KgBW and 2.4 g/KgBW but 441 

within normal values. 442 

Table 2 shows the measurement results of initial urea levels before 443 

treatment. Group I (control) produced a urea value of 19.30 ± 1.55 mg/dl, while 444 

groups II, III, and IV obtained values of 19.81 ± 1.74 mg/dl, 19.51 ± 1.94 mg/dl, 445 

and 19.43 ± 1.83 mg/dl respectively. These results signified that the initial urea 446 

levels for all groups were within the normal range (8-23 mg/dl). The final urea 447 

levels in group I (control) was 19.43 ± 1.83 mg/dl, while groups II, III, and IV 448 

yielded values of 19.90 ±1.87 mg/dl, 19.81±1.88 mg/dl, and 20.0±1.16 mg/dl 449 

respectively. These results showed that the final urea level had increased but 450 

within the normal range. 451 

Based on the final serum creatinine and urea levels, it was concluded 452 

that the rats did not experience kidney damage. This is based on references 453 

stating that elevated concentrations of urea and creatinine in the serum show a 454 

decrease in kidney function. An increase in blood urea concentration is 455 

associated with a decrease in kidney function, resulting in decreased glomerular 456 

filtration rate and impaired excretion (Emeribe et al., 2021). 457 

The results of creatinine and urea levels were statistically processed 458 

using one-way ANOVA. Both levels had p>0.05, implying no significant 459 
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differences among the treatment groups. 573 

Figure 1 shows the histopathological examination results of the kidneys 574 

obtained using a microscope. Based on the results, there were no abnormalities 575 

in the histological appearance in the control and the extract group of 0.8 g/KgBW 576 

dose. However, abnormalities such as hydrophilic degeneration and 577 

inflammation were observed in the extract groups of 1.6 g/KgBW and 2.4 578 

g/KgBW. 579 

Hydropic degeneration is characterized by inflammation of the cytoplasm 580 

resulting from an accumulation of excess fluid due to a failure in maintaining 581 

homeostasis and fluid regulation in cells. This condition manifests as cell 582 

swelling, empty spaces (vacuoles), enlarged and condensed cells. Furthermore, 583 

hydropic degeneration is a reversible cell injury with intracellular accumulation 584 

that is more severe in the presence of albumin. The etiology is similar to cell 585 

swelling but the intensity of pathological stimuli is more severe and the exposure 586 

time is longer, as commonly observed in epithelial cells. 587 

Inflammatory processes are natural immune reactions crucial for the 588 

defense system of the body against various hazards. This process also 589 

improves the structure and function of the tissue caused by the hazard. 590 

The nephrotoxic effect assessment for ginseng Bugis leaves extract at 591 

doses of 0.8 g/KgBW, 1.6 g/KgBW, and 2.4 g/KgBW showed that the treatment 592 

was safe for test animals up to 28 days based on the creatinine and urea 593 

parameters. Further observations were carried out on the histopathological 594 
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features of the kidneys. Observations in the control group and at a dose of 0.8 628 

g/KgBW did not show any abnormalities. At doses of 1.6 g/KgBW and 2.4 629 

g/KgBW, hydrophilic degeneration and inflammation were observed as a natural 630 

body defense system response to disturbances. 631 

In previous studies, extract doses of 0.05 g/KgBW, 0.1 g/KgBW, and 632 

0.15 g/KgBW showed immunomodulatory and anti-rheumatoid activity. 633 

Additionally, the extract has shown aphrodisiac effects on the libido of Wistar 634 

male rats (Rattus norvegicus) at a dose of 55 mg given orally (Emelda et al., 635 

2020; Septiani et al., 2021). Based on the results, extract doses below 0.8 636 

g/KgBW do not have a nephrotoxic effect. 637 

 638 

Conclusion 639 

In conclusion, the administration of ginseng bugis leaves (Talinum 640 

paniculatum (Jacq.) Gaertn) ethanol extract at doses of 0.8 g/KgBW, 1.6 641 

g/KgBW, and 2.4 g/KgBW for 28 days in white rats (Rattus norvegicus) had no 642 

nephrotoxic effect based on creatinine and urea parameters. In addition, the 0.8 643 

g/KgBW dose caused no abnormalities in the renal histology. 644 
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 779 
Figure 1. Kidney Histology. A: Control Group; B: Extract 0.8 g/KgBW; 780 
C: Extract 1.6 g/KgBW; D: Extract 2.4 g/KgBW; a: Inflammation; b: 781 
Hydrophilic degeneration 782 

  783 
                                                                                                                                     784 

Table 1. Percent increase in serum creatinine levels in all treatment groups 785 
 786 

Treatment Groups 
Average Level of creatinine 

(mg/dL) % Increasing 
Level Initial ± SD Final ± SD 

I   Control 0.658±0.074 0.621±0.064 -5.958% 
II  Extract 0.8 g/KgBW 0.653±0.080 0.606±0.109 -7.755% 
III Extract 1.6 g/KgBW 0.585±0.077 0.660±0.103 12.878% 
IV Extract 2.4 g/KgBW 0.618±0.069 0.636±0.086 2.830% 
 787 

Table 2. The results of measuring the average levels of urea and increased 788 
levels of creatinine 789 
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Treatment Groups 
Average Levels of Urea 

(mg/dL) % Increase 
Level Initial ± SD Final ± SD 

I   Control 19.30±1.55 19.43±1.83 0.66% 
II  Extract 0.8 g/KgBW 19.81±1.74 19.90±1.87 0.45% 
III Extract 1.6 g/KgBW 19.51±1.94 19.81±1.88 1.51% 
IV Extract 2.4 g/KgBW 19.43±1.83 20.0±1.16 2.85% 
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Abstract 13 

The prolonged use of traditional medicines in large doses is known to potentially 14 

cause organ failure, with the kidneys being particularly susceptible. Therefore, 15 

this study aimed to determine the effect of Talinum paniculatum (Jacq.) Gaertn 16 

leaves ethanol extract on serum creatinine and urea parameters, as well as 17 

kidney histopathological features in an animal model. The rats used were 18 

separated into four groups. Group I (control) was given Na CMC 1% w/v, while 19 

groups II, III, and IV were administered ethanol extract of ginseng Bugis with 20 

doses of 0.8 g/KgBW, 1.6 g/KgBW, and 2.4 g/KgBW respectively. The extract 21 

was induced orally for 28 days, while the serum creatinine and urea levels were 22 

measured using Human Analyzer on days 0 and 29. Additionally, a necropsy for 23 

organ retrieval of the kidneys was conducted on day 15. Tissue processing was 24 

then carried out for histopathological examination by Hematoxylin Eosin (HE) 25 

staining. The results showed that based on the One Way Anova statistical 26 
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analysis on creatinine and urea levels, ethanol extract of ginseng Bugis leaves 27 

in doses of 0.8 g/KgBW, 1.6 g/KgBW, and 2.4 g/KgBW had no nephrotoxic 28 

effects. Regarding the histopathological features of the kidneys, the dose of 0.8 29 

g/KgBW caused no abnormalities. 30 

 31 

Keywords: Talinum paniculatum, Nephrotoxic, Creatinine, Urea, 32 

Histopathological 33 

 34 

Introduction 35 

Indonesia is renowned as a rich source of raw materials for tropical 36 

medicines with potential healing properties for various diseases. The use of 37 

plants as medicine has been practiced for a long period, but historical 38 

documentation on this subject is limited (Nugroho et al., 2022). One of the 39 

indigenous plants in Indonesia is Talinum paniculatum Gaertn. The plant has 40 

roots similar to the Panax ginseng plant, resulting in the name Ginseng. In South 41 

Sulawesi Province of Indonesia, the plant is called ginseng Bugis (Emelda et al., 42 

2020). The root is known to possess a tonic effect and is believed to have 43 

benefits for the body system (Santoso et al., 2016; Sulistiono et al., 2017). 44 

Ginseng leaves contain protein, magnesium, potassium, ascorbic acid, 45 

phenonugrlic, flavonoids, and numerous iron which provide beneficial effects 46 

(Moura et al., 2020; Menezes et al., 2021). The use of medicinal herbs or 47 

traditional medicine is assumed to be safe, but potential toxicity might occur 48 



either at a low or high dose during long-term usage. Therefore, studies on 49 

toxicity to plants are needed to ensure proper use of medicinal plants (Bose et 50 

al., 2021). 51 

Inappropriate use of natural materials potentially damages the organs, 52 

with the kidneys being particularly susceptible. Therefore, testing the toxicity of 53 

a plant is essential for its therapeutic use (Sani et al., 2021). 54 

A common plant often used in medication is ginseng Bugis (Talinum 55 

paniculatum (Jacq). Gaertn). Previous studies reported that ginseng Bugis 56 

leaves have immunomodulatory activity, along with anti-rheumatoid arthritis 57 

effect at doses of 0.8 g/KgBW, 1.6 g/KgBW, and 2.4 g/KgBW (Emelda et al., 58 

2019). 59 

The kidneys, responsible for filtering approximately 25% to 30% of 60 

cardiac output, are particularly vulnerable to damage due to their role in 61 

processing blood containing toxic substances from the systemic circulation. 62 

Therefore, the kidneys acting as a filter system are susceptible to significant 63 

pathological changes (Vázquez et al., 2022).  64 

The safety assessment of medicinal plants is a crucial step during drug 65 

development. Determining the toxicity of medicinal plants is necessary for 66 

application in bioassay screening (Abubakar et al., 2020). 67 

Serum creatinine and urea are the standard parameters to measure 68 

kidney function. Creatinine is a waste product of creatinine phosphate 69 

metabolism formed in the muscles while urea is produced in the liver from amino 70 



acids (Astawibawa et al., 2022). Elevated levels of creatinine and urea show 71 

potential damage and a decline in kidney function. Kidney cell breakdown further 72 

impairs the filtration system, leading to increased creatinine and urea levels 73 

(Wolfensohn and Lloyd, 2013). 74 

An alternative method to examine the kidney function is to observe the 75 

histological features. This method enables the observation of crystal damage, 76 

hydrops degeneration, edema, fat degeneration, congestion, necrosis, 77 

inflammation, and hemorrhage. Changes in the histological features of the 78 

kidneys may result in an influx of numerous compounds into the body 79 

(Chinnappan et al., 2019). Therefore, this study used nephrotoxicity testing to 80 

investigate the effects of ethanol extract. The outcomes were evaluated using 81 

creatinine and urea parameters as well as kidney histopathological changes in 82 

white rats. 83 

 84 

Materials and methods 85 

Equipment and Materials 86 

The tools used were rotavapor (rotary vacuum evaporator), (IKA®), 87 

maceration vessels, animal scales (Ohaus®), digital scales (Ohaus®), 88 

centrifuges (PLC series), micropipettes (Huawei®), Human Analyzer (microlab 89 

300), glass objects, and microtomes. 90 

The materials used included aquadest, ginseng Bugis leaves (Talinum 91 

paniculatum (Jacq.) Gaertn) from South Sulawesi, 70% ethanol, Na-CMC 92 



(Sodium Carboxymethyl Cellulose), urea and creatinine reagents, alcohol, xylol, 93 

hematoxylin and eosin staining (HE), paraffin, and formalin buffer. 94 

 95 

Methods 96 

Extraction 97 

Simplicia powder of Talinum paniculatum (Jacq.) Gaertn was macerated 98 

using ethanol 70%. The macerate was separated by filtration, then the solution 99 

was evaporated and lyophilized to obtain a dry extract (Emelda et al., 2017). 100 

 101 

Suspension of ethanol extract  102 

Suspension of ethanol extract was conducted by adding successive 103 

amounts of 2.4 g, 4.8 g, and 7.2 g. Subsequently, the samples were suspended 104 

into 30 ml Na-CMC 1%. 105 

 106 

Animal model 107 

The animal model in this study was Rattus norvegicus with 108 

characteristics of being male, healthy and clean, Wistar strain, 8-12 weeks old, 109 

and weighing 150-230 grams. Before conducting the treatment, the rats were 110 

adapted to their environment within two weeks, followed by weighing and 111 

marking. 112 

 113 

Assay 114 



After the adaptation process, the rats fasted for 16 to 18 hours before 115 

the treatment. The blood samples were taken for the initial stage of creatinine 116 

and urea measurement. Furthermore, the rats were divided into four groups, 117 

each consisting of six members. Group I (control) was injected with 1% of Na-118 

CMC, while groups II, III, and IV (tested groups) were injected with ethanol 119 

extract of Talinum paniculatum (Jacq.) Gaertn at doses of 0.8 g/KgBW, 1.6 120 

g/KgBW, and 2.4 g/KgBW respectively. All the treatment steps were conducted 121 

once a day for 28 days through oral injection. Finally, blood collection as well as 122 

initial and final rate measurement of creatinine and urea were conducted on day 123 

29 using a Human Analyser (Ethical clearance number: UMI011907271). 124 

 125 

The production of Kidney Histology Preparate  126 

The histopathological examination was conducted through fixation of 127 

kidneys using a Formalin Neutral Buffer solution of 10% followed by cutting and 128 

putting into a plastic specimen pan. Furthermore, the dehydration process was 129 

performed on three different concentrations of alcohol, namely 70%, 80%, and 130 

90%. The next step was the purification process using xylol followed by placing 131 

it into paraffin and storing in a refrigerator. A microtome was used to cut paraffin 132 

blocks into thin slices in the range of 5-6 µm. Finally, the slices were floated into 133 

warm water, 600C, to hinder multiplying tissues for 24 hours. Afterward, the 134 

slices were lifted, placed into a glass object for Hematoxylin and Eosin (HE) 135 

staining, and observed under a microscope (Abebe et al., 2021; Lazuardi et al., 136 



2022; Yuniarti et al., 2023). 137 

 138 

Results and Discussion 139 

This study used various extract doses of 0.8 g/KgBW, 1.6 g/KgBW, and 140 

2.4 g/KgBW on male Wistar rats. The selection of dose variations was based on 141 

a previous study in which extract doses of 0.8 g/KgBW, 1.6 g/KgBW, and 2.4 142 

g/KgBW provided immunomodulatory and anti-inflammatory activity (Emelda et 143 

al., 2019). Therefore, this study aimed to determine the nephrotoxic effect of 144 

these doses. 145 

The experimental animals used in this study were male rats (Rattus 146 

norvegicus) of the Wistar strain commonly often used in studies due to their wide 147 

availability. According to previous reports, male rats have a more stable 148 

hormonal system than females. This study preferred male rats over females in 149 

the experiment due to concerns about female hormone cycles causing 150 

behavioral variations that could skew the results (Lovick et al., 2021; Mohd 151 

Azam et al., 2022). The effect of the extract on serum creatinine and urea levels 152 

in all treatment groups is shown in Tables 1 and 2.  153 

Table 1 shows the measurement results for initial creatinine levels before 154 

treatment. Group I (control) produced a creatinine value of 0.658 ± 0.074 mg/dl, 155 

while groups II, III, and IV yielded 0.653 ± 0.080 mg/dl, 0.585 ± 0.077 mg/dl, and 156 

0.618 ± 0.069 mg/dl respectively. These results signified that initial creatinine 157 

levels for all groups were within the normal range of 0.2-0.8 mg/dl. The final 158 



creatinine level in group I (control) was 0.621 ± 0.064 mg/dl, while groups II, III, 159 

and IV obtained values of 0.606 ± 0.109 mg/Kg dl, 0.660 ± 0.103 mg/dl and 160 

0.636 ± 0.086 mg/dl respectively. Based on the results, the final creatinine level 161 

decreased in the control and the 0.8 g/KgBW extract group. An increase was 162 

observed in the extract group at a dose of 1.6 g/KgBW and 2.4 g/KgBW but 163 

within normal values. 164 

Table 2 shows the measurement results of initial urea levels before 165 

treatment. Group I (control) produced a urea value of 19.30 ± 1.55 mg/dl, while 166 

groups II, III, and IV obtained values of 19.81 ± 1.74 mg/dl, 19.51 ± 1.94 mg/dl, 167 

and 19.43 ± 1.83 mg/dl respectively. These results signified that the initial urea 168 

levels for all groups were within the normal range (8-23 mg/dl). The final urea 169 

levels in group I (control) was 19.43 ± 1.83 mg/dl, while groups II, III, and IV 170 

yielded values of 19.90 ±1.87 mg/dl, 19.81±1.88 mg/dl, and 20.0±1.16 mg/dl 171 

respectively. These results showed that the final urea level had increased but 172 

within the normal range. 173 

Based on the final serum creatinine and urea levels, it was concluded 174 

that the rats did not experience kidney damage. This is based on references 175 

stating that elevated concentrations of urea and creatinine in the serum show a 176 

decrease in kidney function. An increase in blood urea concentration is 177 

associated with a decrease in kidney function, resulting in decreased glomerular 178 

filtration rate and impaired excretion (Emeribe et al., 2021). 179 

The results of creatinine and urea levels were statistically processed 180 



using one-way ANOVA. Both levels had p>0.05, implying no significant 181 

differences among the treatment groups. 182 

Figure 1 shows the histopathological examination results of the kidneys 183 

obtained using a microscope. Based on the results, there were no abnormalities 184 

in the histological appearance in the control and the extract group of 0.8 g/KgBW 185 

dose. However, abnormalities such as hydrophilic degeneration and 186 

inflammation were observed in the extract groups of 1.6 g/KgBW and 2.4 187 

g/KgBW. 188 

Hydropic degeneration is characterized by inflammation of the cytoplasm 189 

resulting from an accumulation of excess fluid due to a failure in maintaining 190 

homeostasis and fluid regulation in cells. This condition manifests as cell 191 

swelling, empty spaces (vacuoles), enlarged and condensed cells. Furthermore, 192 

hydropic degeneration is a reversible cell injury with intracellular accumulation 193 

that is more severe in the presence of albumin. The etiology is similar to cell 194 

swelling but the intensity of pathological stimuli is more severe and the exposure 195 

time is longer, as commonly observed in epithelial cells. 196 

Inflammatory processes are natural immune reactions crucial for the 197 

defense system of the body against various hazards. This process also 198 

improves the structure and function of the tissue caused by the hazard. 199 

The nephrotoxic effect assessment for ginseng Bugis leaves extract at 200 

doses of 0.8 g/KgBW, 1.6 g/KgBW, and 2.4 g/KgBW showed that the treatment 201 

was safe for test animals up to 28 days based on the creatinine and urea 202 



parameters. Further observations were carried out on the histopathological 203 

features of the kidneys. Observations in the control group and at a dose of 0.8 204 

g/KgBW did not show any abnormalities. At doses of 1.6 g/KgBW and 2.4 205 

g/KgBW, hydrophilic degeneration and inflammation were observed as a natural 206 

body defense system response to disturbances. 207 

In previous studies, extract doses of 0.05 g/KgBW, 0.1 g/KgBW, and 208 

0.15 g/KgBW showed immunomodulatory and anti-rheumatoid activity. 209 

Additionally, the extract has shown aphrodisiac effects on the libido of Wistar 210 

male rats (Rattus norvegicus) at a dose of 55 mg given orally (Emelda et al., 211 

2020; Septiani et al., 2021). Based on the results, extract doses below 0.8 212 

g/KgBW do not have a nephrotoxic effect. 213 

 214 

Conclusion 215 

In conclusion, the administration of ginseng bugis leaves (Talinum 216 

paniculatum (Jacq.) Gaertn) ethanol extract at doses of 0.8 g/KgBW, 1.6 217 

g/KgBW, and 2.4 g/KgBW for 28 days in white rats (Rattus norvegicus) had no 218 

nephrotoxic effect based on creatinine and urea parameters. In addition, the 0.8 219 

g/KgBW dose caused no abnormalities in the renal histology. 220 
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                                              309 

 310 
Figure 1. Kidney Histology. A: Control Group; B: Extract 0.8 g/KgBW; 311 
C: Extract 1.6 g/KgBW; D: Extract 2.4 g/KgBW; a: Inflammation; b: 312 
Hydrophilic degeneration 313 

  314 
                                                                                                                                     315 

Table 1. Percent increase in serum creatinine levels in all treatment groups 316 
 317 

Treatment Groups 
Average Level of creatinine 

(mg/dL) % Increasing 
Level Initial ± SD Final ± SD 

I   Control 0.658±0.074 0.621±0.064 -5.958% 
II  Extract 0.8 g/KgBW 0.653±0.080 0.606±0.109 -7.755% 
III Extract 1.6 g/KgBW 0.585±0.077 0.660±0.103 12.878% 
IV Extract 2.4 g/KgBW 0.618±0.069 0.636±0.086 2.830% 
 318 
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Table 2. The results of measuring the average levels of urea and increased 320 
levels of creatinine 321 

 322 

Treatment Groups 
Average Levels of Urea 

(mg/dL) % Increasing 
Level Initial ± SD Final ± SD 

I   Control 19.30±1.55 19.43±1.83 0.66% 
II  Extract 0.8 g/KgBW 19.81±1.74 19.90±1.87 0.45% 
III Extract 1.6 g/KgBW 19.51±1.94 19.81±1.88 1.51% 
IV Extract 2.4 g/KgBW 19.43±1.83 20.0±1.16 2.85% 
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