
1101

Int. J. Morphol.,

28(4):1101-1106, 2010.

Histopathological  Effects  of  Aloe  barbadensis

and  Soybean  Oil  on  Rat  Liver

Efectos  Histopatológicos  de  Aloe  barbadensis  y  Aceite  de  Soya  en  Hígado  de  Rata

*Rengin Kosif; **Fahri Yılmaz; ***Gülsün Akdemir Evrendilek & *Murat Dıramalı

KOSIF, R.; YıLMAZ, F.; EVRENDILEK, G. A. & DıRAMALı, M. Histopathological effects of Aloe barbadensis and soybean oil on

rat liver. Int. J. Morphol., 28(4):1101-1106, 2010.

SUMMARY: Aloe Barbadensis, which is a species of Aloe vera, is a popular plant used by the common people and in alternative

medicine. This study aimed to analyze the effects of Aloe Barbadensis and soybean oil on liver. For this study Wistar Albino female rats

were taken and divided into 3 equal groups; the first group was the control group wherein no treatment was applied, second group in

which the dissolved form of A. barbadensis in the soybean oil was applied (25 mg/day), and the third group which only soybean oil was

applied (500 mg/day). Biopsy materials were taken from the lobus dexter of the livers of the rats and analyzed with light microscope after

the necessary standard processing of histologic slides. Group I demonstrated normal structural characteristics of rat liver. In Group II and

Group III, we observed nuclear enlargement, mild increase in chromatin and hydropic degeneration and binucleation in some hepatocytes.

Liver histology demonstrated congestion in portal veins, sinusoids and the central veins. Merely in Group III, portal venous congestion

and in Group II sinusoidal congestion was evident parenchyma of the liver. Additionally in Group III liver histology demonstrated

plasmocyte infiltration in portal areas. Our study showed that using soybean with Aloe Barbadensis is synergystic and increasing each

others effects. However we didn’t observe mononeuclear infiltrations in Group II, these show antinflammatory effects of Aloe Barbadensis.

It is determined that, depending on the used dose of Aloe Barbadensis, the toxic effect can change. If Aloe Barbadensis used very high

doses it can have toxic effect on hepatocytes.
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INTRODUCTION

Aloe vera is a very popular plant which was used for

alternative medicine (Paulsen et al., 2005). Aloe vera also

known as medicinal aloe has been used to treat different

diseases due to its therapeutic effects. It is one of the most

known medicinal plants since ancient times and was used as

traditional medicine in Egypt, China and in different

European Countries. A. vera is a stemless or very short-

stemmed succulent plant growing to 60–100 cm tall,

spreading by offsets. The plant is divided into three sections

which are the skin, latex and gel layers. Approximately after

four-year-growing-period, the plant is maturated, and the

gel layer inside and sap outside get mixed by forming the

mixture which has the therapeutic effect. In parallel to other

countries, the use of A. vera as a medicinal plant has been

increasing in Turkey recently (Tekin et al., 2007).

It was reported that A. vera gel contains more than

70 biologically active compounds carrying anti-

inflammatory, antioxidant, anti-carcinogenic, anti-aging,

anti-diabetics properties, and they also effective in

improving the immune system and curing the diseases that

result from a deficient immune system (Grindlay &

Reynolds, 1986). It was also reported that high molecular

weight compounds are responsible for the therapeutic

effects of A. vera (Egger et al., 1996; Shida et al., 1985).

Isolated polysaccharides from the jel matrix have

immunopotential effects, increase the phagocytosis, and

lectin-like proteins which play a role in the anti-

inflammatory effects (Grindlay & Reynolds; Shida et al.).

It has been reported that A. vera extracts contain several

components like prostaglandins and bradykinin-degrading

*   Abant Izzet Baysal University Faculty of Medicine Department of Anatomy Golkoy Campus 14280 Bolu Turkey.
**  Abant Izzet Baysal University Faculty of Medicine Department of Pathology Golkoy Campus 14280 Bolu Turkey.
*** Abant Izzet Baysal University Faculty of Engineering and Architecture Department of Food Engineering  Golkoy Campus 14280 Bolu Turkey.



1102

glycoprotein can explain the anti-inflammatory effects of

A. vera extract (Azfal et al., 1991; Yagi et al., 1987).

Conducted in vitro studies showed the

antiproliferative effect of A. vera on human liver cancer

cell (Kuo et al., 2002). In addition to therapeutic effect of

A. vera gel in vitro, it was revealed that it has cytotoxic

effect on not only tumor cells but only normal cells (Winters

et al., 1981; Danhof et al., 1983). According to Avila et

al., (1997) it was thought that green shoot of A. vera  is

very rich with anthraquinon that could have an adverse

effect on cell growth. Low molecular weight compounds

such as aloin is held responsible for this cytotoxicity (Avila

et al.). Regarding the liver toxicity of A. vera  only two

cases were reported in the literature (Tekin et al.; Rabe et

al., 2005).

Aloe barbadensis, one of the A. vera species is one

of the most common used medicinal plant for therapeutic

uses in North America, Europe, and Asia. Plants containing

A. barbadensis have also been used as an anti-inflammatory

agent, for the therapy of ulcer, hepatitis and neoplasias,

and also for wound healing (Kim et al., 1999). It has been

reported that it stimulates macrophages and also has

antiviral effects (Zhang et al., 1996). Antioxidative,

antigenotoxic and chemo-preventive effects of A.

barbadensis have been showed in several studies (Hu et

al., 2003; Lee et al., 2000; Kim & Lee, 1997).

Soybean has been used in Asia, Middle East and

Africa to promote health and protected from diseases

(Kanamoto et al., 2001; Gali-Muhtasib et al., 2004).

Antioxidant effects of soybean were reported in many

pathological conditions (Wei et al., 1995; Rodrigues et al.,

2005). El Gendy et al. (2007) suggested that oral feeding

of the diet containing soybean antagonized the oxidative

stress effects induced during experimental

hepatocarcinogenesis by nitrosamine precursors (El Gendy

et al.).

 Several studies reported the effect of soybean oil

on liver. A study conducted by Nishimura et al. (2006)

reported that soybean oil prevent liver damage related to

parenteral nutrition. In another study it was emphasized

that soybean oil regulates the blood and liver lipid level in

a positive way (Lin et al., 2005). According to Kamei et al.

study (1995), accumulation of cholesterol in the body was

reduced and cholesterol excretion was enhanced effectively

in rats given the highly hydrogenated soybean oil-rich diet

(Kamei et al., 2005).

Although the effects of A. barbadensis and soybean

oil have been reported in different studies, literature lacks

information on the effect of both on liver. Therefore, the

objective of the study was to determine the effect of A.

barbadensis dissolved in soybean oil and soybean oil alone

on liver of Wistar Albino female rats.

MATERIAL AND METHOD

Animals: The 18 Wistar Albino female rats of three months

olds from Zonguldak Karaelmas University Faculty of Me-

dicine Experimental Research Center (Zonguldak, Turkey)

were obtained after receiving the permission from the ethics

commission to study with animals. The weights of the rats

were between 170-200 gr (mean 177.51±18.7 gr).

Preparation of A. barbadensis and soybean oil: Aloe

barbadensis used in the study was in the form of softgel

capsule. Each capsule contains 25 mg Aloe barbadensis

leaf extract and 500 mg soybean oil as a solvent (Leiner

Health Products, Ca, USA). Organic natural soybean oil

was used for 500 mg/day dose (Ihlamur Naturel Food

products-Aggroland, Ankara, Turkey).

Treatments of the animals: Rats were kept under the same

biological and physiological conditions. The temperature

of the laboratory was 23±2°C, the relative humidity was %

40 and the laboratory had 12-h lightness/darkness cycles.

The animals kept under these conditions were equally

divided into 3 groups; control (group 1), Aloe barbadensis

dissolved in soybean oil administered group (group 2) and

only soybean oil administered group (group 3), respectively.

A. barbadensis was administered to second group in a daily

dose of 25 mg (140 mg/kg) for 3 weeks. The third group

was administered only soybean oil of 500 mg/day dose for

3 weeks. A. barbadensis and soybean oil were administered

rats in group 2 and 3 between 10:00 and 11:00 a.m. per

each day orally and by applying gavages.  All of the three

groups were fed with normal feed and water ad libitum.

Preparation of samples for microscopic analyses: After

3 weeks of feeding, on the 21st day; animals were deeply

anesthetized with thiopental sodium and then perfused with

10% formaldehyde. Abdomen was opened and all biopsy

materials were taken from the right lobe of the liver of the

female rats. For microscopic examination, the biopsy

materials were dehydrated in alcohol series, processed in

xylene and then embedded in paraffin. Sections taken at

0.4-0.6 micron thicknesses from each specimen were

stained with Hematoxylene & Eosin. All sections were

comparatively evaluated under Olympus BX51 light

microscope at X40, X100, X200 and X400 magnification

and then pictures were taken for examination.
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RESULT AND DISCUSSION

Results from the control group showed that the

incisions from the liver tissue of central veins, portal areas

and sinusoids appeared normal (Fig.1).

Histopathological examination of group 2 samples

feed with 25mg of Aloe barbadensis dissolved in 500 mg

soybean oil revealed slight enlargement and congestion of

central vein of whole liver,  nuclear enlargement of

hepatocytes,  mild increase in chromatin, hydrophic

degeneration and binucleation in some hepatocytes. It was

very interesting to observe enlargement of sinusoids and

erythrocyte accumulation in portal veins. However, congestion

in central veins was much more distinct than that of portal

veins (Figs. 2, 3 and 4).

In group 3, which was feed with 500 mg soybean oil

only, histopathological observations revealed distinct

enlargement of central veins and erythrocyte accumulation,

enlargement of sinusoids and congestion. Slight nuclear

chromatin increase in hepatocytes and binucleation was very

distinct. Congestion in portal veins and enlargement along

with mononuclear cell (plasmocyte) infiltration was observed.

Congestion in these portal veins was more distinctive than

that of central vein (Figs. 5, 6, 7 and 8).

There are limited studies reported toxic effects of A.

vera in the literature. In previously conducted two studies

reporting the toxic effect of A. vera on liver (Tekin et al.; Rabe

et al.). A male patient after the use of A. vera for 20 days (the

applied dose was not revealed) came to hospital with whole

body of a deep yellow and darkness in his urine was diagnosed

with toxic hepatitis (Tekin et al.). Another patient also used A.

Fig. 1. Portal areas and sinusoids of control group rat liver(H&E,

X100).

Fig. 2. Binucleation in hepatocytes, nuclear enlargement, hydropic

degeneration and chromatin increase (H&E, X400).

Fig. 3. Enlargement of portal veins and congestion of sinusoids

(H&E, X100).

Fig. 4. Congestion in central vein and enlargement of sinusoids

(H&E, X200).

vera tablets containing 500 mg of an extract of A. barbadensis

for about 4 weeks in addition to zinc and vitamin C
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supplements as directed by the manufacturer was also

diagnosed with toxic hepatitis (Rabe et al.).

According to literature, A. vera extract reduced the

cytotoxic effect of liver cell (Norikura et al., 2002). It was also

reported that A. vera gel extract prevented the hepatotoxicity

caused by glibenclamide (Can et al., 2004). In a study searching

the effect of different aqueous extracts of A. vera on liver

metabolism revealed that the activity of aminopyrene N-

demethylase was greatly reduced (Telefo et al., 2002).

Limited studies were conducted to search the effect of

soybean oil on liver. It was proven with a study that soybean

oil prevents liver damage related to parenteral nutrition

(Nishimura et al.). In another study it was emphasized that

consumption of soy provided benefits to control lipid levels

(Lin et al., 2005). However, it was indicated that raw

unprocessed soybean oil contains a toxic factor and it

downgrades the growth of rats pups (Ikegami et al., 2006).

Local use of soybean oil reveals the inflammatory reaction,

and if present in the blood circulation system, provides anti-

inflammatory effect. (Benjamin et al., 1997).

 In this study it was shown that the use of A. barbadensis

in combination with soybean oil showed a synergistic effect

on hepatocytes. For example the congestion observed in por-

tal veins in group 2 was less severe than that of group 3.

Plasmocyte infiltration observed in group 3 showed that

inflammatory reaction was also revealed. In addition, it also

should be considered that plasma cells play an important role

in immunity, and especially, in inflammatory response

mechanism by secreting immunoglobulins. Since no observed

mononuclear inflammatory cell infiltration (plasmocyte)

occurred in group 2, it indicates A. barbadensis also have anti-

inflammatory effect. This conclusion was also supported by

previous studies reported in the literature (Syed et al., 1996;

Prabjone et al., 2006). It could be thought that degenerative

changes such as nuclear enlargement in hepatocytes,

Fig. 5. Distinctive enlargement of portal vein and congestion (H&E,

X200).

Fig. 6. Enlargement of central vein and congestion  (H&E, X200).

Fig. 7. Binucleation in hepatocytes and increase in chromatins

(H&E, X400).

Fig. 8. Infiltration of plasmocytes in portal area (H&E, X400).
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binucleation and slight chromatin increase in liver can happen

as an response to degeneration which may occur depending

on a high dose is because the dose used in this study was

equivalent to the dose suggested for humans. According to

this information, it could be said that if they are used in

appropriate dose both A. barbadensis and soybean oil cannot

have toxic effect on hepatocytes.

 This study showed that A. barbandesis and soybean

oil can have degenerative effect on liver cell if they are used

in high doses and they may increase harmful effect on the

other. This study was conducted on light microscopic level

and it is believed that further studies conducted with electron

microscopic level along with the mechanism of action of A.

barbendensis will give more detailed information.

KOSIF, R.; YıLMAZ, F.; EVRENDILEK, G. A. & DıRAMALı, M.  Efectos histopatológicos de Aloe Barbadensis y aceite de soya en

hígado de rata. Int. J. Morphol., 28(4):1101-1106, 2010.

RESUMEN: Aloe Barbadensis, una especie de Aloe vera, es una planta popular usada por el común de las personas y también en

la medicina alternativa. El estudio tuvo como objetivo analizar los efectos del Aloe Barbadensis y aceite de soya en el hígado. Para el

estudio se emplearon ratas Wistar hembras Albino y se dividieron en 3 grupos: grupo control I sin tratamiento; grupo II   A. barbadensis

disuelta en aceite de soja (25 mg / día), y grupo III tratado sólo con aceite de soja  (500 mg / día). Fueron extraídas biopsias  del lóbulo

derecho del hígado de las ratas y luego se analizaron con microscopio de luz. En el  grupo I el hígado de las ratas era normal. En los

grupos II y  III, se observó aumento del tamaño nuclear,  leve aumento de la cromatina y degeneración hidrópica y binucleación en

algunos hepatocitos. La histología hepática mostró la congestión en las venas porta, sinusoides y las centrales. En el grupo III, la

congestión venosa portal y en el Grupo II la congestión sinusoidal fue evidente. Además, el Grupo III reveló infiltración de plasmocitos

en áreas portales. El uso de soja con Aloe Barbadensis es sinergista y aumenta cada uno de otros efectos. Infiltraciones mononucleares en

el grupo III determinan la reacción inflamatoria. Sin embargo, no observamos infiltración mononuclear en el Grupo II, éste mostró
efectos antiinflamatorios de la Aloe Barbadensis. Esto determina que, dependiendo de la dosis usada de Aloe Barbadensis, los efectos

tóxicos pueden cambiar. Si es usado en altas dosis Aloe Barbadensis puede producir efectos tóxicos en los hepatocitos.

PALABRAS CLAVE: Aloe barbadensis; Poroto de soya; Rata; Hígado; Efecto.
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