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Background: Essential oils (SO) are organic substances that are extracted 
from plant parts, which have been thought to have anti-cancer 
characteristics. Aim: To investigate the potential protective effects of SO 
against liver toxicity induced in EAC–bearing female mice. Materials and 
Methods: Forty female mice were equally divided into four groups (Gps). 
Gp1 was served as control, Gp2 was treated with SO, Gp3 was inoculated 
with EAC, and Gp4 were concomitantly treated with EAC + SO. Results: 
Data showed that the treatment of EAC-bearing mice with SO led to an 
amelioration of aspartate aminotransferase (AST), alanine 
aminotransferase (ALT), and alkaline phosphatase (ALP) activities. SO 
treatment also induced increases in the total protein levels as compared 
to EAC group. There was a significant improvement in the expression of 
GFAP protein in brain and liver tissues in the EAC/SO treated group as 
compared to the EAC group. Conclusion: The current results indicate to 
the potential hepatoprotective effects of essential oils. 
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INTRODUCTION 

Cancer is a serious health problem with a high 
impact on the society. Cancer is considered as 
the second disease that causes death globally 
since it causes damage to almost tissues and 
organs of the body  (Fisher et al., 2013; 
Chaudhuri et al., 2018).   The rapid growth of 
abnormal cells and their spread within the body 
will cause them to attack other organs and 
tissues in the body, and this malignant tumor 
causes great harm and is a major cause of death 
throughout the world (Khan et al., 2010).  

The incidence of cancer is constantly increasing 
despite the great development in the field of 
diagnosis and treatment of this disease. In 
addition, using essential oils has a significant 
impact in preventing and reducing the speed of 
the spread of the disease (Shynu et al., 2011; 
Tousson et al., 2014). This study was conducted 
based on many studies in which plants were 

used in protection against cancer and reducing 
liver illness (Al-Rasheed et al., 2017). 

Generally, essential oils (SOs) are a mixed group 
of volatile compounds consisting of 
hydrocarbons with advantages that they are 
used in foods and are used as anti-diabetic and 
anti-inflammatory supplements (Jing et al., 
2014). Specifically, SOs are natural products 
that are composed of esters and alcohols, and 
their components extracted from plants, and 
they are considered anti-cancer (Oliveira et al., 
2014). Experimentally, SOs have been used to 
induce anti-tumor effects in mice with cancer, 
and orange peel oils are plant extracts found in 
citrus peels and are considered antioxidants 
(Attia et al., 2005; Narciso et al., 2021). 
Therefore, SOs have antioxidant, antifungal and 
antibacterial properties and are considered an 
important supplement in many health foods 
and cosmetic industries (Wolffenbüttel et al., 
2018). In addition, orange peels have a wide 
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range of applications in health (Attia et al., 
2005), food formulations and textiles (Lawless 
et al., 2002). Aromatic SOs have a rich pleasant 
scent and are used as perfumes and 
disinfectants (Dosoky et al,.1966; Attia et al., 
2005). These oils contain active biological 
substances and have been used for medicinal 
and cosmetic purposes in all centuries and in 
the field of nutrition (Burt et al., 2004). 
However, one of the empirical components of 
the orange peel SOs is limonene (Elviña et al., 
2005). 

In this study, we tested the SOs on the liver 
dysfunction induced in mice by Ehlich ascites 
carcinoma (EAC) mouse model. EAC is 
aggressive and undifferentiated cells. Among its 
advantages is its ability to culture and grows 
rapidly (Jaganathan et al., 2010; Zeferino et al., 
2018). Ehrlich's tumor is a mammary cancer that 
spreads in mice and mimics breast cancer in 
human (Mishra et al., 2018). This tumor was 
used for transplantation as one of the models 
that can grow and spread spontaneously. 
Ehrlich tumour is considered the most common 
cancer in experiments created in laboratory 
animals (Aldubayan et al., 2019). 

MATERIAL AND METHODS 
Essential oils from sweet orange: The essential 
oils were isolated from orange peels (250g) by 
distillation method (Cleavenger). In this 
method, the plant materials were dissolved in 
distilled water (1.2 L) and boiled for 3h until the 
water was evaporated. The produced mixture of 
the essential oils was kept at 4⁰C until used 
according to Khalaf et al. (2021). 

Animals: Forty adult female mice (Swiss albino) 
weighing 20-25 g and their ages were 9 to 10 
weeks in the average. They were randomly 
housed in cages and kept at room temperature 
and humidity of 55% ± 5%. Mice were provided 
daily with water in access for consecutive 
fourteen days. 

Transplantation of EAC cells: Ehrlich Ascites 
Carcinoma (EAC) cells were obtained from 
Egyptian National Cancer Institute, Cairo 
University, Egypt. A 7-day-old EAC cells were 
collected from EAC bearing mice, and then 
mixed with sterile saline solution, 2.5 × 106 
cells/20 g body weight were transplanted into 
all mice. The growth of EAC cells was observed 

in all mice that were received these cells on the 
7th – 14th days after imaging the mice according 
to Mutar et al. (2020). 

Experimental design: Mice were equally 
distributed into four equal groups in a 
randomly. Gp1 included mice with no treatment 
and used as a control. Gp2 includes mice that 
were received oral injection of essential oils (25 
mg/Kg body weight/day) by stomach tube for 
14 consecutive days according to Parmar et al. 
(2008). Gp3 included mice received 
intraperitoneal (IP) injection of EAC cells 
(250,000 EAC/mouse) according to Alankooshi 
et al. (2023). Gp4 included mice that were IP 
injected with EAC cells and then treated the 
next day with daily oral treatments with SO for 
consecutive 14 days. 

Blood and Tissue samples: After the end of the 
experimental period, all mice were 
anesthetized using a sedative sodium 
pentobarbital (≥100 mg/kg). They were then 
dissected, and the EAC cells were isolated from 
the peritoneal cavity. Blood samples were 
withdrawn through the inferior vena cava into 
tubes containing heparin and mixed well to 
avoid clots formation in the samples. 
Thereafter, the sera were separated by a 
centrifugation at 3000 g for 20 min then kept in 
clean stopper vials at −20oC until biochemical 
analysis. Moreover, the liver and brain tissues 
were dissected out, cleaned with saline 
solution, and preserved in plastic tubes 
containing 10% formalin fixative to conduct 
immunohistochemical preparation and 
examination. 

Biochemical Assay: The activity of aspartate 
aminotransferase (AST), alanine 
aminotransferase (ALT), alkaline phosphatase 
(ALP) and serum total protein concentration has 
been identified by spectrophotometry using 
commercial kits (Hasan et al. 2021). 

Immunohistochemical investigation: The liver 
and brain tissues of all groups were excised, 
fixed in 10% formalin for a period between (24-
48 hours), dehydrated in ascending alcohol 
concentrations, paraffin wax infiltrated and 
then were cut at 5 m sections to be mounted on 
glass slides. Then, the slide tissue sections were 
deparaffinized and hydrated again then stained 
with hematoxylin and eosin (H&E) for 
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histological examination by light microscopy 
according to Hameed et al. (2022) and Fatoh et 
al. (2023). 

Statistical analysis 

The Statistical Package for the Social Sciences 
(SPSS software version 16) was used to analyze 
the findings. The data were displayed as mean ± 
standard error of mean (SEM) and subjected to 
one-way analysis of variance (ANOVA) and 
Dunnett test statistical analysis. Comparisons 
using the Dunnett test were used to determine 
how significant the differences between the 
groups were. To compare the significant 
difference between groups, an unpaired T-test 
was used. P<0.05 was established as the 
threshold for statistical significance. 

RESULTS 
Effect of Essential oils on the tumor volume 

As shown in Figure 1, when mice were injected 
only with EAC cells, they showed high tumor 
growth rate as indicated by the swollen 
abdomen as compared to mice treated with 
essential oils of orange peels. On the contrary, 
mice injected with tumor cells and co-treated 
with oral SOs had positive effects by reducing 
the size of the Ehrlich tumor and improvement 
of the animal performance. 

Effect of Essential oils (sweet orange) on serum 
liver function tests 

Table 1 and Figure 2 show the toxic effect of EAC 
induction and development on the liver 
function tests and the protective role of the SOs 
on the hepatic toxicity. EAC tumor significantly 
increased the serum activity of transaminases 
(AST & ALT) and alkaline phosphatase (ALP) as 
compared to the corresponding control values. 
Treatment of EAC mice with daily oral doses of 
SOs for 14 consecutive days reduced the serum 
activity of AST, ALT, and ALP close to normal 
values. In the contrary, EAC tumor reduced total 
protein level in the serum as compared to the 
control group and the SOs treatment restored 
the protein level around normal value in the 
control group. 

Effect of Essential oils on the hepatic GFAP 
protein expression 

Regarding the level of protein gene expression 
in the liver cells (Figure 3), it was observed that 

there was no GFAP expression for protein in the 
liver tissues of control, SOs and EAC + SOs 
groups indicating negative expression of GFAP. 
In the contrary, EAC group have a positive GFAP 
expression where the liver sections show GFAP 
immunopositively staining in hepatocytes 
compared to other groups under investigation. 

 
Gp3: EAC cells 

 
Gp4: EAC + Essential oils (S.O) 

Figure 1. Mice Bearing EAC were treated with essential oils 
(orange peels) in the fourteenth day before anatomy 
(before and after treatment). 
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Table 1. Comparison between the different studied groups according to liver enzymes 

Parameters Control Essential oils (S.O)   EAC EAC + Essential oils (S.O)   

AST (U/L) 107.7c ± 2.88 93.87c ± 0.87 840.7a ± 5.03 344.7b ± 10.19 

ALT (U/L) 42.0c ± 3.63 45.03c ± 2.57 199.5a ± 2.90 79.83b ± 3.20 

ALP (U/L) 50.32c ± 1.84 47.32c ± 0.99 233.6a ± 7.21 107.6b ± 2.46 

Total protein (g/dl) 6.92a ± 0.25 6.38a ± 0.14 2.87c ± 0.17 4.52b ± 0.16 

Values are expressed mean ± SE; n = 4 for each treatment group. Mean values within a raw not sharing 
common superscript letters ware significant different, p<0.05.  F: F for One way ANOVA test, pairwise 
comparison bet. each 2 groups were done using Post Hoc Test (Tukey) 

 

 
Figure 2. Comparison between the different studied groups according to ALT , AST , ALP , Total protein in serum. 
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Figure 3. Immunohistochemical variation on the liver in all studied groups stained with GFAB immunoreactivity. 

 

 
Figure 4. Immunohistochemical variation on the Brain in all studied groups stained with GFAB immunoreactivity. 

 



 Hameed, et al., 2024 
 

 

 

  EJCBR Vol. 8(2): 27-34 32 

Effect of Essential oils on the brain’s GFAP 
protein expression 

As shown above in liver cells reactivity with 
FGAP, the level of protein gene expression in 
the brain tissue showed negative GFAP 
reactivity in mice of the control and SOs groups 
(Figure 4). In the contrary, both EAC-bearing 
mice and EAC-mice treated with SOs in groups 3 
and 4 had a positive GFAP expression where the 
brain sections showed faint to dense GSAP 
immunopositively staining in astrocytes, 
respectively compared to the control groups. 

DISCUSSION 
EAC cell line is considered a transplantable 
undifferentiated malignant mammary 
carcinoma model in the experimental female 
mouse (Segura et al., 2000). The current study 
aims to investigate the preventive role of 
essential oils (orange peels) against EAC that 
causes liver damage and to study its effect on 
liver enzymes and glial fibrillary acidic protein in 
liver and brain tissues. Our results 
demonstrated that EAC caused an increase in 
serum ALT, AST, and ALP and a decrease in total 
proteins of the liver. These results are in 
consistent with Haldar et al. (2010). The sera 
increase in liver enzymes of EAC group is 
evidence of the rapid damage of the liver cells, 
which leak out these enzymes in the 
surrounding blood. This was evident in EAC mice 
dosed with SOs, which prevent hepatocytes 
damage leading to a significant effect in 
improving sera liver enzymes through a 
decrease in AST, ALT, and ALP, and an increase 
in total proteins in the serum compared to the 
EAC group. These outcomes interpretate the 
decrease in liver enzymes and proves the 
protective role of orange peels against cancer in 
mice. These results agree with those of Firdaws 
et al. (2018). In addition, our results 
demonstrated that EAC causes a decrease in the 
levels of total proteins in female mice compared 
to the control group, which are consistent with 
Badr et al. (2011) and Donia et al. (2018) who 
demonstrated that essential oils have an 
essential role in preventing cancer in mice, and 
are also consistent with Chu et al. (2017) who 
showed the effectiveness of these peels against 
liver infections in mice. 

Glial fibrillary acidic protein (GFAP) is a member 
of the type 111 subclass of intermediate 
filament (IF) proteins, which includes astrocyte 
specific IF proteins. Among type Ill IF proteins, 
GFAP has the smallest head domain with a 
molecular mass of ~50 KDa (Inagaki et al., 1994). 
GFAP is an intermediates filament that was 
initially found and described in astrocyte cells 
(Pekny et al., 2005). HSCs and central nervous 
system astrocytes are similar in several ways, 
including their proximity to capillaries, stellate-
like appearance, and ability to respond to tissue 
damage (Blomhoff et al., 1991). It is still 
unknown what function of GFAP expression 
serves in liver and brain tissue. Prior research on 
rats demonstrated that HSCs have an 
exceptionally wide range of intermediate 
filament proteins (Unitarian et al., 1996). 

In mice that following CCl4 injury, HSCs near the 
edges of fibrotic septa and most HSCs in a 
normal liver are identified by GFAP (Neubauer 
et al., 1996). However, GFAP expression 
dropped with activation of rodent HSCs (Niki et 
al., 1996). Reduced expression of GFAP at a 
more advanced stage of fibrosis raised the 
possibility that GFAP is a signal for quiescent 
cells in rodents. On the other hand, the 
development of GFAP/desmin-positive HSCs in 
the early stages of fibrosis (Erts et al., 1991). 
GFAP was found in localized periseptal regions 
of cirrhotic liver but not in normal liver HSCs. 
Quantifying the hepatic expression of GFAP at 
various phases of human chronic hepatitis has 
not been the subject of many investigations 
(Martinelli et al., 2004). our current results are 
consistent with Hashemi et al. (2014) that FGAP 
was more expressed in the hepatocytes and 
astrocytes in the liver and brain of EAC mice 
group and that dosed with SOs.  

The present results conclude that SOs from 
orange peels have a protective role in improving 
serum liver enzymes and total proteins against 
injury induced by EAC in female mice. SOs can 
also improve GFAP expression in both liver and 
brain tissues compared to EAC bearing mice. 

REFERENCE 
Alankooshi, A. A., Hasan, A. F., Tousson, E., El-Atrsh, 

A., & Mohamed, T. M. (2023). Impact of 
coriander seeds extract against thyroidectomy 



Effect of Essential oils (S.O) as treatment in Ehrlich Ascites model Induced Liver Toxicity 
 

EJCBR Vol. 8(2): 27-34  33 

induced testicular damage and DNA replication in 
male rats. OnLine J Biol Sci, 23(2), 193-201. 

Aldubayan MA, Elgharabawy RM, Ahmed AS et al 
(2019) Antineoplastic activity and curative role of 
avenanthramides against the growth of Ehrlich 
solid tumors in mice. Oxid Med Cell Longev 
32(2):299–305. 

Aldubayan MA, Elgharabawy RM, Ahmed AS, 
Tousson E. (2019). Antineoplastic activity and 
curative role of Avenanthramides against the 
growth of Ehrlich solid tumors in mice. Oxid Med 
Cellular Long. 2019;2019: 5162687. 
https://doi.org/10.1155/2019/5162687. 

Al-Rasheed NM, El-Masry TA, Tousson E, Hassan HM, 
Al-Ghadeer A.  (2017). Protective potential of 
grape seed proanthocyandins extract against 
Glivec (Imatinib Mesylate) induced liver toxicity 
and oxidative stress in male rats. Annu Res Rev 
Biol. 2017; 20:1-9. 

Atta, F. A., Tousson, E., A Dabour, N., A Massoud, A., 
& F Hasan, A. (2019). Amitriptyline induced 
alterations in liver and kidney functions and 
structures in male rats. Asian Journal of Research 
in Medical and Pharmaceutical Sciences, 7(4), 1-
10. 

Blomhoff R, Wake K. (1991). Perisinusoidal stellate 
cells of the liver: important roles in retinol 
metabolism and fibrosis [review]. FASEB J 1991; 
5:271-277. 

Burt, S. (2004). Essential oils: their antibacterial 
properties and potential applications in foods—a 
review. International journal of food 
microbiology, 94(3), 223-253. 

Chaudhuri PK, Low BC, Lim CT. (2018). 
Mechanobiology of tumor growth.  Chem Rev. 
2018;118(14):6499-6515. 

Chu, CC, Chen, SY, Chyau, CC, & Duh, PD. (2017). 
Antiproliferative effect of sweet orange peel and 
its bioactive compounds against human 
hepatoma cells, in vitro and in vivo. Journal of 
Functional Foods, 33, 363-375. 

Donia, TI, Gerges, MN, & Mohamed, TM. (2018). 
Amelioration effect of Egyptian sweet orange 
hesperidin on Ehrlich ascites carcinoma (EAC) 
bearing mice. Chemico-Biological Interactions, 
285, 76-84. 

Dosoky, NS, Setzer, WN. (2018). Biological activities 
and safety of Citrus spp. essential oils. Int. J. Mol. 
Sci. 2018, 19, 1966. 

Elviña, RO, & Mojica, ERE. (2005). Orange peel 
essential oil as component of a metal sensor for 
Lead (II) ion determination in aqueous solutions. 

Erts A, Lazou JM, De Bleser P, Wisse E. (1991). Tissue 
distribution, quantitation and proliferation 
kinetics of fat-storing cells in carbon 
tetrachloride-injured rat liver. Hepatology 1991; 
13:1193-1202. 

Ezz, AM, Zaki, S, & Tabl, GA. (2023). Anti-diabetic 
effects of pomegranate peel extract and L-
carnitine on streptozotocin induced diabetes in 
rats. Biomedical and Pharmacology Journal, 
16(3), 1827-1835. 

Firdaws AL, QadirSalihi A, Wasman N. (2018). Effect 
of apricot kernel on some hematological, 
histological and biochemical parameters in CCl4-
induced liver injury in rats. Al-Kitab J Pure Sci 
2:1):1–1):8. 

Fisher R, Pusztai L, Swanton C. (2013). Cancer 
heterogeneity: implications for  targeted 
therapeutics. Br J Cancer. 2013;108(3):479-485. 

Haldar PK, Kar B, Bala A, Bhattacharya S, Mazumder 
UK. (2010). Antitumor activity of Sansevieria 
roxburghiana rhizome against Ehrlich ascites 
carcinoma in mice. Pharm Biol 48(12):1337–
1343. 

Hameed, HM, Hasan, AF, Razooki, ZH, Tousson, E, 
Fatoh, S.A. (2023). Orlistat Induce Renal Toxicity, 
DNA Damage, and Apoptosis in Normal and 
Obese Female Rats. OnLine Journal of Biological 
Sciences, 23(1), 25-32. 
https://doi.org/10.3844/ojbsci.2023.25.32 

Hasan, AF, Alankooshi, AA, Abbood, AS, Dulimi, AG, 
Mohammed Al-Khuzaay, H., Elsaedy, EA, 
Tousson, E. (2023). Impact of B-Glucan Against 
Ehrlich Ascites Carcinoma Induced Renal Toxicity 
in Mice. OnLine Journal of Biological Sciences, 
23(1), 103-108. 
https://doi.org/10.3844/ojbsci.2023.103.108. 

Hasan, AF, Hameed, HM, Tousson, E, Massoud, A, 
Atta, F, Youssef, H. (2022). Role of Oral 
Supplementation of Damiana (Turnera diffusa) 
Reduces the Renal Toxicity, Apoptosis and DNA 
Damage Associated with Amitriptyline 
Administration in Rats. Biomedical and 
Pharmacology Journal, 15(3), 1245-1253. 

Hasan, AF, Mutar, TF, Tousson, EM, Felemban, SG. 
(2021). Therapeutic Effects of Turnera diffusa 
Extract Against Amitriptyline-Induced Toxic 
Hepatic Inflammation. OnLine Journal of 
Biological Sciences, 21(2), 395-408. 
https://doi.org/10.3844/ojbsci.2021.395.408. 

Hashemi, F, Naderian, M, Kadivar, M, Nilipour, Y, 
Gheytanchi, E. (2014). Expression of neuronal 
markers, NFP and GFAP, in malignant 
astrocytoma. Asian Pacific Journal of Cancer 
Prevention, 15(15), 6315-6319. 

Inagaki, M, IMakamura, Y, Takeda, M, Nishimura, T, 
& Inagaki, N. (1994). Glial fibrillary acidic protein: 
dynamic property and regulation by 
phosphorylation. Brain Pathology, 4(3), 239-243. 

Jaganathan SK, Mondhe D, Wani ZA, Pal HC, Mandal 
M. (2010). Effect of honey and eugenol on Ehrlich 
ascites and solid carcinoma. Biomed Res  Int. 
2010; 2010:989163. 



 Hameed, et al., 2024 
 

 

 

  EJCBR Vol. 8(2): 27-34 34 

Jing, L, Lei, Z, Li, L, Xie, R, Xi, W, Guan, Y, Zhou, Z. 
(2014). Antifungal activity of citrus essential oils. 
Journal of agricultural and food chemistry, 
62(14), 3011-3033. 

Khalaf, AN, & Abed, IJ. (2021). Evaluating the in vitro 
cytotoxicity of Thymus vulgaris essential oil on 
MCF-7 and HeLa cancer cell lines. Iraqi Journal of 
Science, 2862-2871. 

Khan N, Mukhtar H. (2010). Cancer and metastasis: 
Prevention and treatment by green tea. Cancer 
and Metastasis Reviews. 2010;29(3):435-45. 

Lawless, J. (2002). The Complete Illustrated Guide to 
Aromatherapy: A Practical Approach to the Use 
of Essential Oils for Health and Well-Being; 
HarperCollins: London, UK, 2002. 

Martinelli AL, Ramalho LN, Zucoloto S. (2004). 
Hepatic stellate cells in hepatitis C patients: 
relationship with liver iron deposits and severity 
of liver disease. J Gastroenterol Hepatol 2004; 
19:91-98. 

Mishra S, Tamta AK, Sarikhani M, Desingu PA, 
Kizkekra SM, Pandit AS, Kumar S, Khan D, 
Raghavan SC, Sundaresan NR. (2018). 
Subcutaneous Ehrlich ascites carcinoma mice 
model for studying cancer-induced 
cardiomyopathy. Sci Rep 8(1):5599 

Mutar, TF, Tousson, E, Hafez, E, Abo Gazia, M, Salem, 
SB. (2020). Ameliorative effects of vitamin B17 on 
the kidney against Ehrlich ascites carcinoma 
induced renal toxicity in mice. Environmental 
Toxicology, 35(4), 528-537. 

Narciso, AM, da Rosa, CG, Nunes, MR, Sganzerla, 
WG, Hansen, CM, de Melo, APZ, Masiero, AV. 
(2021). Antimicrobial green silver nanoparticles 
in bone grafts functionalization for biomedical 
applications. Biocatalysis and agricultural 
biotechnology, 35, 102074. 

Neubauer K, Knittel T, Aurisch S, Fellmer P, Ramadori 
G. (1996). Glial fibrillary acidic protein—a cell 
type specific marker for Ito cells in vivo and in 
vitro. J Hepatol 1996; 24:719- 730. 

Niki T, De Bleser PJ, Xu G, Van Den Berg K, Wisse E, 
Geerts A. (1996). Comparison of glial fibrillary 
acidic protein and desmin staining in normal and 
CCl4-induced fibrotic rat livers. Hepatology 1996; 
23:1538-1545. 

Oliveira, FDA, Andrade, LN, de Sousa, EB, de Sousa, 
DP. (2014). Anti-Ulcer activity of essential oil 
constituents. Molecules 2014, 19, 5717–5747. 

Parmar, HS, Kar, A. (2008). Antiperoxidative, 
antithyroidal, antihyperglycemic and 
cardioprotective role of Citrus sinensis peel 
extract in male mice. Phytotherapy Research: An 
International Journal Devoted to 
Pharmacological and Toxicological Evaluation of 
Natural Product Derivatives, 22(6), 791-795. 

Pekny M, Nilsson M. (2005). Astrocyte activation and 
reactive gliosis [review]. Glia 2005; 50:427-434. 

Salem FS, Badr MO, Neamat-Allah AN (2011). 
Biochemical and pathological studies on the 
effects of levamisole and chlorambucil on Ehrlich 
ascites carcinoma-bearing mice. Vet Ital 
47(1):89–95. 

Segura JA, Barbero LG, Márquez J (2000). Ehrlich 
ascites tumour unbalances splenic cell 
populations and reduces responsiveness of T 
cells to Staphylococcus aureus enterotoxin B 
stimulation. Immunol Lett 74(2):111–115. 

Shynu M, P Gupta K, Saini M. (2011). Antineoplastic 
potential of medicinal plants. Recent Pat 
Biotechnol. 2011;5(2):85-94. 

Tousson E, Alghabban AJ, Harga HA. (2014). 
Thyroidectomy induced hepatic  toxicity and 
possible amelioration by Ginkgo biloba leaf 
extract.  Biomedicine & Preventive Nutrition. 
2014;4(3):391-397. 

Uniatian G, Gebhardt R, Schrenk D, Hamprecht B. 
(1996). Colocalization of three types of 
intermediate filament proteins in perisinusoidal 
stellate cells: glial fibrillary acidic protein as a new 
cellular marker. Eur J Cell Biol 1996;70: 23-32. 

Wolffenbüttel, AN, Zamboni, A, Becker, G, Dos 
santos, MK, Borille, BT, De Cássia Mariotti, K, 
Fagundes, AC, De oliveira salomón, JL, Coelho, 
VR, Ruiz, LV. (2018). Citrus essential oils 
inhalation by mice: Behavioral testing, GCMS 
plasma analysis, corticosterone, and melatonin 
levels evaluation. Phytother. Res. 2018, 32, 160–
169. 

Zeferino RC, Mota NSRS, Grinevicius VMAS, et al. 
(2018). Benznidazole  induce oxidative stress, 
DNA damage and apoptosis in Balb-c 
micebearing Ehrlich ascites tumor. Free Radic 
Biol Med. 2018;120: S52.

 
 


