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There is a general belief that herbal supplements and remedies have 

no harmful effects on the human body. However, liver problems 

caused by the overuse of medicinal plants in recent decades are a 

growing concern. This study aims at investigating the effects of long-

term administration of Aloe vera extracts on liver histology and 

blood parameters of rats. Three groups of 10-week-old male Wistar 

rats were treated with Aloe vera leaf pulp, leaf gel, and a mixture of 

both for 56 consecutive days. Then the liver histology and blood 

biochemistry of control and experimental groups were analyzed. The 

hematological study indicated that term-long  consumption of Aloe 

vera extracts affected the levels of AST and ALT enzymes 

meaningfully in experimental groups compared with the control 

group. Changes in other blood parameters, including fasting blood 

sugar, cholesterol, and Lactate Dehydrogenase (LDH) levels, were 

also detected in test groups in comparison with the control group. 

The histopathological findings demonstrated that hepatic steatosis 

was the most prominent effect of long-term consumption of Aloe 

vera fractions, which was consistent with the rise in the levels of 

ALP and ALT enzymes in the blood of test groups compared with 

the control group. The findings of this study are of importance, as 

they warn against the harmful effects of the overuse of the curative 

medicinal plant, Aloe vera, on mammals’ liver. 

© 2023 University of Zabol. All rights reserved. 
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1. Introduction 

Aloe vera (L.) Burm.f. is a leaf succulent evergreen perennial plant belonging to the family Asphodelaceae in the 

order Asparagales [1]. Aloe L. is a polyphyletic genus containing over 500 species around the world. Some 

molecular phylogenetic studies suggested it be split into six separate genera [2]. Aloe vera is native to the southeast 

Arabian Peninsula, but it is cultivated widely worldwide for commercial or ornamental purposes [3].  



98                                                                                                      Current Applied Sciences (2023) 1(2):97-104 

 

Aloe vera has been used widely as a valuable medicinal plant since ancient times. The specific epithet of the 

species name (vera) is Latin for true, designated it as the right medicinal plant with high health benefits. More than 

200 different types of biologically active compounds have been isolated from the species, including 

polysaccharides, nonessential and essential amino acids, minerals, proteins, lipids, phenolic compounds, vitamins, 

and saponins [4-6]. Numerous biological activity and pharmacological uses have also been documented for the 

species in the literature, including antiviral, antiseptic, anticancer, anti-aging, anti-inflammatory, anti-diabetic, 

anti-atherosclerotic, anti-hypertensive, wound healing, skin protection, etc. so that it covers most of the folk 

remedies used to treat human disease [6-10]. Due to the wide beneficial effects of Aloe vera, it has been 

increasingly consumed as food, beverage, cosmetic, or medicine worldwide. However, contrary to the popular 

belief that medicinal plants have no adverse effects, they can be toxic sometimes, especially to the liver. Several 

studies have demonstrated that aqueous, methanolic, and supercritical carbon dioxide extracts of different organs 

of Aloe vera cause no acute toxicity [11-13]. However, several subacute and chronic toxicity have been reported 

due to Aloe vera administration in animals [7]. Oral administration of Aloe vera plus and fresh leaf juice caused 

pathological effects on the kidney and heart tissues of the treated Wistar rats [14-15]. Also, preclinical 

toxicological evaluation of Aloe vera health drinks led to an increase in red and white blood cell count, liver 

enzymes, and creatinine levels in the examined Wistar rats [16]. In a long-term study, the administration of aqueous 

leaf extract of A. vera resulted in the hyperplasia of the digestive tract and mesenteric lymph nodes of treated 

F344/N rats and B6C3F1 mice [16].  

Herbal-induced liver injury has been a growing concern, causing liver toxicity in past years [17]. A. vera is one 

of the most common supplements that initiate liver problems with symptoms of abdominal pain, jaundice, fatigue, 

and nausea and produce hepatocellular and cholestatic patterns of the lesion [18]. This paper aims at throwing light 

on the effects of long-term use of A. vera on liver histology and blood biochemistry factors related to the liver in 

male Wistar rats. 

2. Materials and Methods 

The fresh leaves of Aloe vera were obtained from Baqiyatallah Al-Azam Educational and Recreational Complex, 

belonging to the University of Zabol, Zabol, Iran. A herbarium specimen of the studied species was prepared and 

deposited in the herbarium of the University of Zabol. The collected leaves were washed with distilled water, and 

the leaf gel was extracted using a knife and a spoon. The leaf pulps were cut into pieces and homogenized with 

Phosphate-buffered saline (PBS) using a Moulinex Masterchef blender. The obtained extract was stored at 4 °C 

for 12 hours. The extract was then filtered through a cloth, followed by centrifuging at 20000 rpm for half an hour 

at 2° C in a refrigerated centrifuge (Cryofuge 20-3 Heraeus-Christ). Next, the supernatant was lyophilized to give 

a powder using a Labconco apparatus, and the green pellet was thrown away. The final powder was dissolved in 

PBS using a magnetic stirrer in order to prepare 7.5% pulp extract from the A. vera leaf. To prepare the gel of leaf 

extract, the obtained gel was homogenized using a laboratory blender, followed by dilution with an equal volume 

of PBS and homogenization one more time. The obtained extract was kept overnight at 4°C and filtered through a 

cloth afterward. The final clear filtrate was divided into small portions and stored at -20°C. 
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2.1 Animals and treatments 

Ten-week-old male Wistar rats were purchased from Razi Institute from Mashhad, Iran. The animals were kept in 

the laboratory for seven days to adapt to the new environment. Then the rats were divided randomly into four 

separate groups with eight repetitions: the control group (treated with normal saline, 150 mg/kg/day), experimental 

group 1 (treated with gel extract, 150 mg/kg/day), experimental group 2 (treated with pulp extract, 150 mg/kg/day) 

and experimental group 3 (treated with a mixture of gel and pulp extract, 150 mg/kg/day). The leaf pulp extract, 

gel extract, and an equal mixture of pulp and gel extracts were administered to the three experimental groups for 

56 consecutive days. 

2.2 Tissue preparation 

Pentobarbital sodium was applied to anesthetize and sacrifice the animals after the treatment period. The blood 

samples taken from the abdominal aorta of all studied groups were transmitted to the Dr. Ahmadi Medical 

Laboratory in Zabol, where a Hitachi 717 biochemistry auto-analyzer was used for analyses. The blood 

biochemistry parameters were quantified according to the normal blood test procedures. The livers of all groups 

were also removed and fixed in formalin after erasing the adhering tissues, followed by sectioning and slide 

preparation. The slides were observed and photographed with an optical Nikon H III Ophtiphot-2 microscope. 

3. Results and Discussion 

3.1 Blood biochemistry 

The results of blood biochemistry analyses of the control and experimental groups of male Wistar rats have been 

shown in Table 1. The cholesterol concentration rose significantly in the group treated with gel extract compared 

to the control group, while triglyceride concentration showed no significant change among all groups. There were 

no significant differences among the control and experimental groups in terms of total, direct, and indirect 

bilirubin, alkaline phosphatase, total protein, and albumin levels (Table 1).  

The Fasting Blood Sugar (FBS) level has dropped remarkably in the test group treated with pulp extract, 

although the FBS test varies in a normal range in the other two test groups. The LDH level slightly dropped in the 

bloodstream of rats treated with gel extract but rose twice and three times in groups treated with pulp extract and 

gel +pulp extract, respectively, compared to that of the control group. The concentrations of Serum Glutamic-

Oxaloacetic Transaminase (SGOT) and Serum Glutamic Pyruvic Transaminase (SGPT) in blood tests of groups 

being tested raised insignificantly compared to that of the comparison group. High levels of SGOT, also called 

aspartate aminotransferase (AST), are a diagnostic parameter for liver damage. However, serum glutamic-

oxaloacetic transaminase is not a liver-specific enzyme and could leak into the bloodstream from other parts of the 

body, such as kidneys, heart, and muscles. To overcome this problem, the amount of SGPT or alanine 

aminotransferase (ALT), which is more concentrated in the liver, was also measured. The high levels of AST and 

ALT indicated potential liver damage in test groups. 
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Table 1. Blood biochemistry results of the control and experimental groups treated 

with gel extract, pulp extract, and gel+pulp extract 

Test units control Gel 

extract 

Pulp 

extract 

Gel+pulp 

extract 

FBS MG/DL 135 145 44 138 H 

Cholesterol MG/DL 29 59 29 33L 

Triglyceride MG/DL 66 57 55 67L 

SGOT U/L 660 779 890 750 H 

SGPT U/L 166 198 199 188 H 

Alkaline phosphatase U/L 95 88 92 93 L 

LDH U/L 22 15 44 60 L 

Total bilirubin MG/DL 0.32 0.4 0.31 0.22 

Direct bilirubin MG/DL 0.15 0.16 0.19 0.18 

Total protein MG/DL 2.90 2.90 2.50 2 L 

Albumin G/DL 1.8 2.1 2 1.8 L 

Indirect bilirubin MG/DL 0.2 0.2 0.1 0.0 L 

 

3.2 Histological studies 

In the control group and all test groups, bile canaliculi was normal, and piecemeal necrosis, interface hepatitis, and 

fibrosis were not observed (Table 2). Cholestasis, a liver disease resulting from the blockage or reduction of bile 

flow from the liver, was not found in liver tissues of the control and treated groups, which is confirmed by the 

concentration of direct bilirubin in hematological tests (Tables 1 and 2).  

Microscopic cross-section findings demonstrated that lipid accumulation in the liver increased meaningfully 

in experimental groups compared to the control group (Figure 1 B and C). Fatty liver disease or hepatic steatosis, 

also called nonalcoholic fatty liver disease (NAFLD), is a serious health problem worldwide, affecting around 

10% of Asians and 30% of people in Western countries [19]. Lipid accumulation in the liver may lead to 

lipotoxicity, which can cause immune response in the Kupffer cells and hepatic stellate cells, resulting in 

nonalcoholic steatohepatitis (NASH), cirrhosis, and even carcinoma [20, 21]. There is a consistent connection 

between fatty liver disease and over-nutrition [22], which is in accordance with the results of this study. It appears 

that long-term use of Aloe vera fractions could lead to fatty liver disease in Wistar rats. While the liver biopsy is 

the standard criterion for diagnosing steatohepatitis, the elevation of the level of liver enzymes, such as aspartate 

aminotransferase (AST) and γ-glutamyltransferase (GGT), and especially alanine aminotransferase (ALT) in blood 

samples, is also a typical marker characterizing a fatty liver [23-25]. In this study, it was shown that the ALP levels 

in blood samples are positively correlated with hepatic steatosis progression, diagnosed in the liver histological 

assay. This finding supports the results of previous studies regarding the correlation between rising ALP levels in 

blood samples and hepatic steatosis [26-29]. 

Only a mild portal inflammation was observed in the test group treated with Aloe vera gel (Figure 1 D). Portal 

inflammation, a common feature in fatty liver diseases, is associated with clinical and histological characteristics 

that indicate advanced disease [23]. Ballooning degeneration of hepatocytes was only seen in the group treated 

with gel pulp (Figure 1 E). Ballooning degeneration of hepatocytes is a kind of hepatocyte death followed by cell 

enlargement [24]. The rearrangement of the intermediate filament cytoskeleton, fat aggregation in the cytoplasm, 

and inflammation of the endoplasmic reticulum are among the factors contributing to hepatocyte ballooning [25]. 

Hepatocyte ballooning and hepatic fibrosis are characteristics in diagnosing nonalcoholic fatty liver disease [30]. 
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Altogether, the results of this study agree with several previous studies emphasizing on negative effects of 

integral Aloe vera or its fractions on animal or human liver [14-16, 31]. Some authors claim that the anthraquinone 

Aloe-emodin is responsible for these negative effects of Aloe species on the liver [31-34]. 

Table 2. histopathological results of the control and experimental groups treated with gel extract, pulp extract, 

and gel+pulp extract 

groups Body 

weight (g) 

portal 

inflammation 

hepatocytes steatosis cholestasis bile 

canaliculi 

Piecemeal 

necrosis 

interface 

hepatitis 

fibrosis 

Control 276 negative normal <5% negative normal negative negative negative 

Gel 278 mild normal 15-20% negative normal negative negative negative 

Pulp 277 negative normal 20-25 negative normal negative negative negative 

Gel-Pulp 275 negative ballooning 

degeneration 

20 negative normal negative negative negative 

 

 

Figure 1. Histological changes in mice liver after long-term oral administration of Aloe vera fractions. (A) 

Normal liver in the control group; (B) and (C) Lipid accumulation in the groups treated with pulp and gel 

fractions, respectively; (D) Mild portal inflammation in the group treated with gel extract; (E) Ballooning 

degeneration in the group treated with gel+pulp fraction 

4. Conclusions 

This study demonstrated that Aloe vera treatment for 56 consecutive days affected blood biochemistry parameters 

and liver histopathology in ten-week-old male Wistar rats. It was concluded that the histopathological 

abnormalities observed in the livers of the treated Wistar rats with long-term consumption of Aloe vera gel, pulp, 

and gel-pulp include mild portal inflammation, ballooning degeneration of hepatocytes, and hepatic steatosis. 

However, fatty liver disease is the most prominent effect of long-term consumption of Aloe vera fractions, which 
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is consistent with the rise in the levels of ALP and ALT enzymes in blood samples of experimental groups 

compared with the control group. This finding is important as it warns against the negative effects of the overuse 

of curative medicinal plants on the liver, which is a vital organ in mammals, especially during the coronavirus 

pandemic era. 
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