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3.9 Histopathological findings on the kidney 258 

The kidneys showed slight tubular distortion and necrosis as well as lymphocytes hyperplasia 259 

(250 mg/kg), slight glomerular necrosis (750 mg/kg), slight glomerular necrosis and 260 

lymphocyte hyperplasia (1,500 mg/kg). The effects of the ASE on the renal histopathology 261 

following 28-days of repeated oral administration are presented in Figure 2. 262 
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 265 

3.10 Histopathological findings on the lung 266 

The lungs showed a dose-dependent pathological change (slight to moderate alveoli congestion 267 

and slight lymphocyte hyperplasia) in all the treated groups. The effects of the ASE on the lung 268 

histopathology following 28-days of repeated oral administration are presented in Figure 3. 269 
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 272 

3.11 Histopathological findings on the heart 273 

There were no histopathological alterations in the heart muscles of the animals in all the 274 

treated groups. The effects of the ASE on the histopathology of the heart muscles following 28-275 

days repeated oral administration are presented in Figure 4. 276 
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 279 

4.0 Discussion 280 

The plants-sourced products possess therapeutic properties against many ailments (Jiménez-281 

estrada et al., 2013; Miekus et al., 2020). However, research has shown some medicinal plants 282 

as toxic (Kharchoufa et al., 2018; Nasri & Shirzad, 2013; Ndhlala et al., 2013). Hence, there is a 283 

requirement to evaluate their potential harmful actions despite their medicinal properties 284 

(Ndhlala et al., 2013). There have been significant concerns about the use of medicinal plants 285 

due to a lack of evidence-based information, including regulatory and legal concerns, 286 

pharmacovigilance, and the paucity of information on their safety (Kale et al., 2019; Mazumder 287 
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et al., 2016). The Food and Drug Administration (FDA) has advised appropriate precautionary 288 

measures for the unregulated utilization of herbal substances due to their probable toxicity (De 289 

Smet, 2004; Kale et al., 2019). In evaluating toxic potentials of herbal preparations, general 290 

behaviour, weekly body weight, biochemical and blood biomarkers together with histological 291 

results are useful (Jothy et al., 2011). As such, the current work intends to check the sub-acute 292 

oral toxic effects of Acacia sieberiana. 293 

Natural products including plants, contain chemical agents commonly known as secondary 294 

metabolites that play a key role in drug development (Susanto et al., 2017). Identifying 295 

biological compounds in a plant is necessary for further pharmacological studies (Momin et al., 296 

2014). The determination of phytochemical agents in the present research indicates that the 297 

ASE has cardiac glycosides, triterpenes, saponins, tannins, flavonoids and alkaloids. These 298 

phytocompounds could be responsible for the vast biological actions of plants (Kpemissi et al., 299 

2020). Even though these chemical compounds could possess potential therapeutic effects, 300 

they may pose harmful risks to living organisms (Kpemissi et al., 2019). For example, cardiac 301 

glycosides possess heart-related toxicities (Botelho et al., 2018), tannins pose a severe risk to 302 

the liver and kidney (Ekambaram et al., 2018), whereas flavonoids are associated with liver 303 

diseases, anaemia and hypoglycaemia (Galati & Brien, 2004). Also, saponins and alkaloids 304 

produce liver disturbances (Qin et al., 2009; Wiedenfeld, 2011).  305 

The acute toxicity investigation of therapeutic agents helps uncover possible harmful actions 306 

after a short term administration at a single dosage. Besides, it is employed in the first stage to 307 

investigate the pharmacological effects of new therapeutic compounds, particularly LD50 308 

determination (Kpemissi et al., 2020; Musila et al., 2017; Ugwah-oguejiofor et al., 2019). 309 

Therefore, the non-toxic effects and lack of death by the ASE after the acute administration 310 
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indicates that its LD50 may be more than 5,000 mg/kg. The findings concur with a previous 311 

report on Piper capense (Wamba et al., 2020), Combretum hypopilinum (Ahmad et al., 2020) 312 

and Stachytarpheta cayennensis (Olayode et al., 2020). 313 

The subacute toxicity evaluation is used to uncover the possible harmful effects of chemical 314 

agents after repeated administration over a period of 28-days in rodents (Christapher et al., 315 

2017). Besides, it gives information on the cumulative effects of the test agents and the specific 316 

organs (Loha et al., 2019). In conducting toxicological studies of extracts and drugs, evaluation 317 

of body weight, biochemical biomarkers such as liver and kidney functions as well as blood 318 

indices play an important role due to their response to the effects of toxic agents (Loha et al., 319 

2019; Rahman et al., 2001). Based on the current work, no signs of harmful consequences of 320 

chemicals and mortality were seen over the 28-days of the experimental duration. 321 

The change in the weekly body weight is an index for possible poisonous effects from chemical 322 

agents as a result of fat deposition, loss of appetite, and low caloric intake (Prasanth et al., 323 

2015). Other secondary metabolites, including tannins and saponins, interfere with nutritional 324 

intake and could produce weight loss (Nguenang et al., 2020). Therefore, in the current work, 325 

the decline in the body weight produced by the ASE may be related to loss of appetite that 326 

declines caloric intake and impairs nutrient absorption. Other medicinal plants such as 327 

Stachytarpheta cayennensis (Olayode et al., 2020), Epigynum auritum (Yang et al., 2019), 328 

and Bridelia ferruginea (Bakoma et al., 2013) were documented to have reduced body weight.  329 

The liver is among the essential body organs that play many biological activities such as 330 

biotransformation, secretion, storage and detoxification of unwanted substances (Khan et al., 331 

2019). Some medicinal plants target the liver to manifest their toxic consequences (Quan et al., 332 

2020). The plant-based bioactive agent-induced liver injury has been an important cause for 333 

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted June 28, 2022. ; https://doi.org/10.1101/2022.06.24.497563doi: bioRxiv preprint 

https://doi.org/10.1101/2022.06.24.497563
http://creativecommons.org/licenses/by-nc-nd/4.0/


21 

 

the termination of the drug discovery process because these agents target important hepatic 334 

parameters (He et al., 2019; Tang et al., 2020). The ALT, AST, and ALP are liver biomarkers 335 

that determine the liver metabolic activities (El Kabbaoui et al., 2017) and are considered to 336 

investigate and manage liver disorders (Kim et al., 2012; Villela-nogueira et al., 2005). The 337 

plasma levels of these hepatic enzymes elevate as a result of cell membrane permeability 338 

alterations (Li et al., 2019). On the contrary, their decline shows chronic renal disorder, 339 

worsening liver disease (Cavalcanti et al., 2012). Besides, the ALP is vital to diagnose biliary 340 

duct diseases (El Kabbaoui et al., 2017; Ray et al., 2017). The moderate increase in ALP, with 341 

little or no increase in ALT and AST suggests primary biliary cirrhosis or primary sclerosing 342 

cholangitis (Hall & Cash, 2012).  Therefore, the dose-dependent elevation of the ALP and the 343 

normal ALT and AST levels in the current work reveal that the ASE could cause biliary 344 

cirrhosis disease. The elevated ALP in this research is in line with a report on Melastoma 345 

malabathricum (Kamsani et al., 2019), Dicoma anomala (Balogun et al., 2016) and Haloxylon 346 

scoparium (Kharchoufa et al., 2018).  347 

The renal system plays an essential function in regulating key physiological activities, including 348 

acid-base balance regulation and fluid and electrolytes maintenance (Bencheikh et al., 2021). 349 

The principal function of the kidney is to remove unwanted metabolic substances from the 350 

body system (Wamba et al., 2020). Chemicals produce renal toxic effects due to the 351 

incapability of the kidney to remove unwanted products (Kim & Moon, 2012). Hence, the 352 

evaluation of renal parameters provides data on the appropriate kidney functions (Wamba et 353 

al., 2020). The urea is produced in the liver from ammonia as a metabolite of protein 354 

biotransformation, which is excreted by the kidneys via glomerular filtration. It is used to 355 

diagnose renal disorders (Aprioku et al., 2014; Oyagbemi et al., 2013). In renal diseases, the 356 
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urea level in the plasma is elevated (Oyagbemi et al., 2013). Therefore, the increase in plasma 357 

urea level at 1,500 mg/kg in this work indicates that the ASE may cause renal damage as a 358 

result of increased urea production beyond its excretion. The findings could be supported by 359 

renal tubular distortion and necrosis observed in the renal histopathology. Besides, the 360 

elevated plasma urea level was observed in some other medicinal plants such as Simarouba 361 

glauca (Osagie-eweka et al., 2021), Terminalia schimperiana (Awotunde et al., 2019) and 362 

Caralluma dalzielii (Ugwah-oguejiofor et al., 2019).  363 

Haematological investigations are employed in determining the poisonous consequences of 364 

chemical substances on blood, such as plant-derived agents (Loha et al., 2019). A change in 365 

haematological indices could be associated with diseases that affect the hematopoietic system 366 

because of its sensitivity to harmful chemical substances including drugs (El Kabbaoui et al., 367 

2017; Olorunnisola et al., 2012). Besides, the leucocytes including lymphocytes, protect the 368 

body from invading organisms, inflammation and tissue damage (Hervé et al., 2020). The 369 

current research indicates that the ASE may not lead to anaemia. The extract could have 370 

bioactive agents with immune system boosting effects which agrees with findings on 371 

Lycopersicon esculentum (Nguenang et al., 2020). 372 

Histopathological analysis of essential body organs forms part of a crucial toxicological 373 

evaluation of biological compounds (Traesel et al., 2016). Hepatic necrosis results from the 374 

hepatic inflammatory reaction, mononuclear and neutrophils recruitment in the liver 375 

(Sharifudin et al., 2013). The hepatic necrosis seen in the current study supports the potentially 376 

harmful actions of the ASE on the liver tissues. The hepatocellular necrosis and vacuolations in 377 

the liver may have resulted in increased ALP levels. It had been reported that liver ALP is 378 

located in the microvilli of bile canaliculi and on the sinusoids surface of the hepatocytes (Hall 379 
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& Cash, 2012); thus agents that affect the liver as with ASE may also cause alterations in the 380 

concentration of this enzyme. The results indicate the potential harmful effects of the ASE on 381 

the liver which corroborates with the elevated ALP levels. 382 

The slight tubular and glomerular necrosis seen in the current research could be due to the 383 

poisonous compounds in the ASE reaching the kidney via the systemic circulation that may 384 

cause dysfunction of kidney tubules (Zhao et al., 2007). The tubular and glomerular damage 385 

may interfere with electrolytes reabsorption and glomerular filtration, and could be 386 

accompanied by the elevated urea level observed (Zhao et al., 2007). The alveoli congestion in 387 

the lungs produced by the ASE could have prevented adequate oxygen and other gases from 388 

being absorbed into the pulmonary circulation for normal body functions. Besides, the lack of 389 

histopathological effects of the ASE on the heart muscle indicates an absence of cardiotoxicity 390 

as a result of lack impairment with erythropoiesis related to the normal delivery of blood to the 391 

myocardium.  392 

5.0 Conclusions 393 

The findings in this work have revealed that ASE may be safe after acute exposure. On the 394 

contrary, the extract could be harmful on sub-acute administration, particularly to the liver 395 

and kidney. Hence, further investigations should be conducted to check the chronic toxicity of 396 

the plant. In addition, the traditional herbalist should be well informed on the potential toxic 397 

consequences of the plant for long term use. 398 
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