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Eruca sativaoil, lavenderoil, Aloe Vera oil and sodium carbonate on
rat's liver that treated with Adriamycin after breast cancer induction.
Materials and methods: thirty female albino rats were divided to sex
groups, negative control, positive control, sodium carbonate group,
Eruca sativa oil group , lavender oil group and Aloe Vera oil groups all
groups except negative control are cancer induced with MCF7 cell line;
all groups except negative control and positive control are Adriamycin
treated the experiment was extended for one month the rats were
sacrificed and serum is analyzed in addition to liver tissues were fixed
and sectioned then stained and examined by light microscope.

Results: ANOVA show significant changes in total bilirubin, direct
bilirubin, SGPT, and SGOT in serum of different treated group but on
the liver tissue liver of sodium carbonate group shows destructed
hepatocytes around the portal vein
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Introduction:-

Consumption of green leafy vegetables reduces risk of several types of cancer and cardiovascular disease. The effect
of these vegetables is attributed to a range of phytochemicals like flavonoids and glucosinolates. Eruca sativa is
known as salad rocket (1).Secondary metabolites from plants have biological activity (2).Eruca sativa seed oil have
antioxidant antimicrobial activity (3).Glucosinolates are nitrogen and sulfur-containing secondary metabolites found
in Eruca sativa (4).

Aloe vera is a perennial succulent belonging to liliacea family and called healing plant or silent healer Aloe vera has
burn and wound properties and anti-inflammatory and immunomodulatory effects (5). Aloe vera possess
immunomodulatory anti-inflammatory UV protective, antiprotozoal and burn and wound healing properties (5).
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Materials and Methods:-

Chemicals:-

Doxorubicin hydrochloride (Adriadox 50 mg in 25 ml strile water production of Royal Medical PVT.LTD
Khandelwal laboratories PVT.LTD.Calculations of Doxorubicin(DOXQ) dose for rats was performed according to
(6): briefly, Toconverta dose frommg/m2tomg/kginhuman = 75mg/m2(DOXO0) in human =75+37=2.02mg/kg in
human. Toconvertthisdose fromhumantorats: 2.02 mg/kginhuman=2.02x6.2=12.56mg/kginrats. Eruca sativa oil,
Lavender oil and Aloe vera oil was produced by Everline Natural oils and cosmetics Co. ,6™ October City. Cairo-
Egypt saved in dark bottles and used fresh.

Induction of mammary tumors in rats:

All treated groups(4)and positive control are induced with breast cancer cell line MCF7 through injection of 1 ml of
the cell line intraperitoneally (i.p.) and left for one month for the development of breast cancer inside rats body.

Thirty female albino rats (Sprague Dawley) weighing about 160 gm + 10 gm (purchased from the National Research
Center, Dokki, Cairo- Egypt, are divided equally into six groups: group one served as non-treated negative control;
group two was a cancer positive control which were induced with breast cancer MCF7 cell line (each rat was
injected with 1 ml of this cell line 6 *
10%ell (7 ); group three, rats of this group are administered with 1 ml of sodium carbonate solution 1.2%
solution(the dose in human used by some scientists was 12 g/L); rats of group four are administered with 1 ml of
Eruca sativa oil ¢; group five are administered with 1 ml lavender oil. Group six was administered with 1 ml Aloe
vera oil notice that all used oils was watery extracted .

After that, rats of groups three, four, five and six are injected intraperitoneally with the chemotheraby doxorubicin
hydrochloride 1ml (2mg/ml) solution (7). Then at the second day of the administration of different treatments was
orally through stomach tube and the administration duration was for one month then all rats are sacrificed.

At sacrifice, blood was collected in EDTA tubes for complete blood count analysis and the other parts of blood was
collected and left to coagulate then blood was centrifuged at 3000 rpm (8) for 10 min to obtain serum which
prreserved at -4 °C in ependorphs for later biochemical analysis.

Breast cancer cell line MCF7 was obtained from tissue culture VACSERA. Every rat was injected with 6X10°cell
according to preliminary studies.

Histological sectioning:-

Liver was collected from female rats and fixed in 10% formalin then put in wax blocks according to the method of
(9), and stained with Prussian blue stain and Mallory trichrome stain then examined under 40 x objectives of light
microscope.

Liver function tests:-
Determinationof totalserumbilirubin level(mg/dl):-
Serum totalbilirubinwasdeterminedaccordingtothe method of (10)usingkitfromElitechdiagnostic Co.France.

Determinationofserumalanineaminotransferase(ALAT) Enzyme activity(U/L):
SerumALATwasdeterminedaccordingtothemethodof (11)usingkitfromElitechdiagnosticCo. France.
Thekineticdeterminationofthealanineaminotransferase.

Determination of serum aspartate aminotransferase(ASAT) enzyme activity (U/L):-
Serum ASATwasdeterminedaccordingtothemethodof (11)usingkitfromElitechdiagnosticCo. France.

Estimationofserumalkalinephosphatase(ALP)enzymeactivity(U/L):-
SerumALPwasdeterminedaccordingtothemethoddescribed by( 1 2 ) usingkit fromElitechdiagnostic Co. France.

Determinationof serumalbumin level(g/dl):-
Serum albuminwasdeterminedaccordingtothemethodof(13)using kitfromElitechdiagnostic Co. France.
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Determination of alkaline phosphatase activity:-
Gamma GT was determined according to (14) using PISHTAZ kit Germany

Histological sectioning:-

Livers were collected from female rats and fixed in 10% formalin then put in wax blocks. According to the method
of Al Husseini and Demean 2004 and stained with hematoxylin and Eosin stain then examined under 10X and 40 x
objectives of light microscope.

Results:-
Table 1:-effect of sodium carbonate Aloe vera lavender and Eruca sativa on breast cancer induced and doxorubicin
treated female albino rats

Groups Negativ | Positive | Sodium Aloever | Lavend | Eruca ANOVA | significan
e control( | carbonate( | aoil (d) | er oil | sativa probabili | ce
control | b) C) (e (j)] ty
parameters (@)
Total 0.85 1.06 1.65 0.8 0.85 0.56 0.001 Fkk
bilirubin(mg/ | £0.07ef | £0.11c | £0.21 +0.1bc | +£0.07bc | £0.1abc
dl) (mean d
+SD)
Direct 0.1 0.166 0.3 0.13 0.13 0.13 0.01 *x
bilirubin(mg/ | £0.05¢ | £0.05¢c | 0.1 +0.05¢ | £0.05¢c | £0.05¢
dl) (mean
+SD)
SGPT(U/L) 51.66 61.33 81 44.33 55 46.33 0.01 faled
(mean £SD) | £9.71c | +4.72¢c | +13 +8.14b | £9.16c | £16.44
C bc
SGOT(U/L) | 167.66 | 215.33 | 225 155.66 | 145 104.66 | N.S. N.S.
(mean £SD) | £105.9 | £22.85 | +59.77 +28.5 +28.16 | +2.30
7
SAlp(U/L) 175 171.66 | 203.66 207 118.33 | 122 N.S N.S
(mean +SD) +46.13 | £30.92 +47.64 +52.94 | £145 +33.77
Albumin(g/dl | 4.36 3.7 35 4.23 4.33 4.23 0.1 *
) (mean £SD) | £0.37 +0.4ade | +0.36adef | +£0.7 +0.48 +0.4
f
Gamma 10.66 15.33 16.33 12.66 7.63 11 0.01 faled
GT(U/L) +1.15b | £1.52 +2.51 +1.15 +5.91bc | +1.73bc
(mean+SD) | ¢ d

Data in table (1), Fig (1) show a significant increase in total bilirubin in sodium carbonate group when compared to
positive control also there is a significant decrease in total bilirubin in Aloe vera oil group and lavender oil group
and Eruca sativa comparing to positive control but when the treated groups compared together Eruca sativa show
the most significant decrease than sodium carbonate and Aloe vera .where mean £SD for positive control group is
(1.06£0.11), sodium carbonate group (1.65+0.21 ), Aloe vera group (0.8+£0.1), Lavender group (0.85+0.07 ) and
Eruca sativa group (0.56+0.1 ) respectively.

Direct bilirubin as in table (1), Fig (2) show significant increase in sodium carbonate group comparing to positive
control and comparing the treatments to gather.where mean +SD for positive control group is (0.166+0.05), sodium
carbonate group (0.3£0.1 ), Aloe vera group (0.13+0.05), Lavender group (0.13£0.05 ) and Eruca sativa group
(0.13+0.05 ) respectively.

GPT as in table (1), fig (3) show significant increase in sodium carbonate group comparing to positive control and
comparing treatments together, Aloe vera, and Eruca sativa show significant decrease to GPT comparing to positive
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control.where mean +SD for positive control group is (61.33+4.72), sodium carbonate group (81.00+£13.00 ), Aloe
vera group (44.33+8.14), Lavender group (55+9.16 ) and Eruca sativa group (46.33+£16.44 ) respectively.

GOTas in table (1) and fig (4) did not show any significant changes in all groups.

As in table (1) and Fig (5) ALP did not show any significant changes in all groups.

As in table (1) and fig (6) Albumin show significant increase in Aloe vera, Lavender,Eruca sativaoil groups
comparing to positive control.where mean £SD for positive control group is (3.7+0.40), sodium carbonate group
(3.5+0.36 ), Aloe vera group (4.23+0.70), Lavender group (4.33+0.48 ) and Eruca sativa group (4.23+0.40 )
respectively.

As in Table (1) and fig (7)There is a significant decrease in gamma GT in lavender and Eruca sativa oil groups
comparing to positive control.There is a significant decrease in gamma GT in lavender oil group comparing to
sodium carbonate and Aloe vera, and a significant decrease in gamma GT in Eruca sativa comparing to Sodium
carbonate group.where mean £SD for positive control group is (15.33£1.52), sodium carbonate group (16.33£2.51 ),
Aloe vera group (12.66+1.15), Lavender group (7.63+5.91 ) and Eruca sativa group (11+1.73 ) respectively.
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Fig 1:- Effect of Sodium carbonate, Aloe vara oil,Lavender oil and Eruca sativa oil on Total bilirubin in breast
cancer induced and doxorubicin treated female albinorats
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Fig 2:-Effect of Sodium carbonate, Aloe vera oil, Lavender oil and Eruca sativa oil on Direct bilirubin in breast
cancer induced and doxorubicin treated female albinorats
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Fig 3:-Effect of Sodium carbonate, Aloe vera oil, Lavender oil and Eruca sativa oil on SGPT in breast cancer

induced and doxorubicin treated femal albino rats
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Fig 4:-Effect of Sodium carbonate, Aloe vera oil, Lavender oil and Eruca sativa oil on SGOT in breast cancer

induced and doxorubicin treated female albino rats
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Fig 5:- Effect of Sodium carbonate, Aloe vera oil, Lavender oil and Eruca sativa oil on SALP in breast cancer

induced and doxorubicin treated female albino rats
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Fig 6:-Effect of Sodium carbonate, Aloe vera oil, Lavender oil and Eruca sativa oil on serum albumin in breast

cancer induced and doxorubicin treated female albino rats
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Fig 7:-Effect of Sodium carbonate, Aloe vera oil and Eruca sativa oil on serum Gamma GT in breast cancer induced

and doxorubicin treated female albino rats

Note:-The red color for values on the columns means significant increase comparing to positive control.

Where, the blue color for values on the columns means significant decrease comparing to positive control.

Photomicrograph of negative control, positive control shows normal sections where liver of sodium carbonate group
shows distracted hepatocytes around portal vein (40X). where other sections show normal sections in both 10X and

40X (H.&E. stain).
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Ligand:-

Liver of negative control group 10 X H&E stain shows normal section
Liver of negative control group 40 X H&E stain shows normal section
Liver of Positive control liver 10 X H&E stain shows normal section
Liver of Positive control 40 X H&E stain shows normal section

Liver of Sodium carbonate group 10 X H&E stain shows normal section
Liver of Sodium carbonate group 40 X H&E stain shows distracted hepatocytes around the portal vein
Liver of Erucastiva oil group 10 X H&E stain shows normal section
Liver of Erucastiva oil group 40 X H&E stain shows normal section
Liver of Aloe vera oil group 40 X H&E stain shows normal section

10 Liver of Lavender oil group 10 X H&E stain shows normal section

11. Liver of Lavender oil group 40 X H&E stain shows normal section

©oNoG~WDN R

CV= central vein; HL=Hepatic lobule; HS=Hepatic strand; BS= Blood sinusoid; PVV=Portal vein; H= Hepatocytes

Discussion:-

Consumption of green leafy vegetables reduces risk of several types of cancer and cardiovascular disease. The effect
of these vegetables is attributed to a range of phytochemicals like flavonoids and glucosinolates. Eruca sativa is
known as salad rocket (1).Secondary metabolites from plants have biological activity (2).The several biologically
active compounds present in plants work together to produce greater effect than that of a single chemical (15).

The plant Eruca sativa is widely distributed all over the world and originated in the Mediterranean region (16)
Eruca sativa seed oil have antioxidant antimicrobial activity (3) Inhibition of melanoma proliferation (17).Eruca
sativa oil has bioactive substances like allyl isothiocyanate, phenyl ethyl isothiocyanate and sulphoraphane which
have antimelanoma activity (18).

Isothiocyanates reduce activation of carcinogens and increase their detoxification exhibiting anticarcinogenic
activity (19) and (20) .Isothiocyanates act through two ways apoptosis and exhibit anticancer activity by multiple
pathways including oxidative stress (21) and (22) inhibition of cell cycle progression (23) and (24), angiogenesis
(25) and MAPK signaling (26) and (27)

Isothiocyanates disables the glutathione (GSH) antioxidant system effectively and cause Ros Accumulation in
transformed cells due to their active ros output. Their excessive ros cause oxidative mitochondrial damage,
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cytochrome Crelease in activation of redox- sensitive molecules (GXP) and massive ell death, isothiocyanaes may
induce cell cycle arrest (G1 and G2/M pases) indifferent phases in a cell line dependent manner.

Isothiocyanates may also induce apoptosis through a caspase-3- dependent MAPK mechanism based on JNK and
caspase-3-depeent mechanism. It induces rapid and transient induction of caspase3 activity and stimulatesproteolytic
cleavage of poly-(ADP-rbose) polymerase resulting into caspase activionand precedes DNA
fragmentation.Glucosinolates are nitrogen and sulfur-containing secondary metabolites found in Erucasativa(4).

Glucosinolates are hydrolyzed by endogenous thioglucosidases which called myrosinases to produce a wide range
of degradation products (isothiocyanates, nitriles, epithiocyanates, oxazolidine-thiones and thiocyanates) with
diverse biological activities (28) Frequent consumption of vegetables with high glucosinolates content is associated
with a lowered risk of cancer and cardiovascular disease . (28)

The most prominent glucosinolates present in leaves of eruca sativa is glucoraphanin which gives rise upon
hydrolysis to sulphoraphane; this later degradation product is recognized as the most effective compound which
promotes the liver to produce enzymes that detoxify cancer —causing chemicals, especially those connected to
chemically induced breast cancer and colon cancer (28).

Solvent extracts from seed oil from Eruca sativa (Rocket salad) significantly reduced the tumor growth comparable
to the control. Remarkably the seed oil inhibited melanoma growth and angiogenesis in mice without any major
toxicity (17).

Khoobchandani et al., (2011)Reported that Eruca sativa seeds are relevant source of antioxidant protection, the iso
thiocyanates found in seed oil play important role in inhibition of proliferation of cancerous cells.Isothiocyanates
increase detoxification proteins and expression of antioxidant such as glutathione s- transferase (GST) and NAD (P)
H: quinine oxidoreductase (29). The isothiocyanatesulforaphane inhibit histone de acetylase which alter gene
expression which could alter tumorigenesis (30).

Khoobchandani et al., (2011) reported that glucosinolate breakdown products can influence the initiation and
progression of carcinogenesis and they also appear to influence apoptotic responses to chemotherapeutic agents.

Aloe vera is a perennial succulent belonging to liliacea family and called healing plant or silent healer Aloe
vera has burn and wound properties and anti-inflammatory and immunomodulatory effects (5). Aloe vera possess
immunomodulatory anti-inflammatory UV protective, antiprotozoal and burn and wound healing properties (5).

Perhaps its survival in a harsh environment encourages people to believe that Aloe vera has antibiotic and
wound healing effects. It is possible that aloe vera activate anticancer immunity and produce therapeutic benefits in
terms of stabilization of disease and survival in patients with advanced solid tumors.Aloe vera contains
glycoproteins, anthraquinones, Saccharides and low molecular weight substances. Antraquinones like aloe-emodin
,aloetic acid, abin, anthranal, barbaloin, isobarbaloin, emodin and ester of cinnamic acid, saccharides like cellulose,
glucose, mannose, acetylated mannan, aldopentose, glucomannan , acetylated glucomannan, galactogalacturan,
glucogalactomanan and galactoglucoarabinomannan, vitamins like B1,B2,B6, C, B-carotene, choline, folic acid,
alfa-tocopherol, enzymes like amylase, catalase,carboxypeptidase, cyclooxidase, lipase, oxidase in addition to low
molecular weight substances like cholesterol, arachidonic acid, gibberellin, lectin-like substace, lignns, salicylic acid
beta-sioseo,teroids triglycerides and uric acid cited by(5).

Despite lack of data on the effect of bicarbonate therapy, many attempts to alkalinize blood with intravenous
administration of sodium bicarbonate as part of the treatment of sepsis so, the benefit of bicarbonate administration
in metabolic acidosis in sepsis is controversial and remains a matter of debate in clinical practice (31).

Metabolic acidosis can be the result of either a primary increase in hydrogen ion (H+) or reduction in carbonate
concentration. Bicarbonate is the main form of co2 in human body and can be estimated from PH and PCO2 normal
PH range is 7.35-7.45 and normal bicarbonate is 21-28 m Eq/L. blood PH is reduced acidosis when CO2 quantity is
reduced or when quantity of base as bicarbonate HCO3, increase in blood. Bicarbonate is secreted and absorbed
again (conservation) from the kidneys in response to PH changes and is commonly encountered as sodium
bicarbonate (NaHCo03). Bicarbonate administration can stimulate superoxide formation, increaseproinflammatory
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cytokine release and enhance apoptosis and may also result in paradoxical intracellular acidosis due to generation of
co2. In clinical use, bicarbonate administration can cause volume expansion and hypernatremia but can also result in
reduced blood pressure and cardiac out but and increase mortality. Although administration of bicarbonate aims to
normalize extracellular and intracellular PH and improve outcome (32).

Several studies suggest that this approach is overly simplistic (33) and the impact of bicarbonate administration on
restoring hemodynamics, reducing vasopressor requirements and improving clinical outcomes is unknown (34)

Effect of chronic Adriamycin treatment on liver tissue of male and female rats were studied and found that
concerning the components of oxidative defense system in male rats showed reductions in the activity of factors of
the glutathione system in liver tissue. The activity of Se-dependent glutathione peroxidase sharply decreased only in
liver. The decreased activity of the cytochrome reductase was found in liver of male rats.Adriamycin is an
anthracycline antibiotic that possesses excellent antitumor activity against a variety of cancers,.(35) there is a large
evidence indicating that free radical stress is increased due to presence of Adriamycin in many compartments of
mammalian cell e.g. the mitochondria (36). In addition, Adriamycin stimulated oxygen radical production was
shown to occur in intact cells, for example in hepatocytes (37).

Hepatotoxicity was found both in humans (38) and rabbits (39) following chronic ADM treatment. The total
capacity of the cellular systems that detoxify reactive oxygen species or free, radical-drug metabolites appeared to
be higher in female rats liver as compared to male (40).

Liver is relatively resistant to Adriamycin toxicity, have high levels of glutathione and glutathione peroxidase and
exhibited a sharp decline in non — protein thiol concentrations within 1-3 hr. with rebound by 6hr after Adriamycin.

The hepatoprotective and antioxidant effect of an ethanolic extract of "Rocket" Eruca sativa L. on liver injury
induced by carbon tetrachloride was investigated by (41) he found a fall in the levels of total protein and increased
level of malondy aldehyde concentration Eruca sativa extract prevent CCI4 induced hepatic injury and oxidative
stress by its potent antioxidant activity in rats.

Daily oral administration of Eruca sativa seed oil 2 weeks before or after diabetes induction ameliorated
hyperglycemia, improves lipid profile, blunted the increase in malondialdehyde and 4-hydroxynonenal and
stimulated theGsh production in the liver of alloxan treated rats (42).

Oxidative stress in cells and tissues results from the increase generation of reactive oxygen species and /or from
decreases in antioxidant defense potential (43). Elevated generation of free radicals resulting in the consumption
antioxidant defense components may lead to disruption of cellular functions and oxidative damage to membranes
and probably enhance susceptibility to lipid peroxidation (44).

In physiological conditions a wide spread antioxidant defense system protects the body against the adverse effects of
free radical production (45).Aloe vera is a perennial plant belonging to the family liliaceae which includes about 360
species (46)

Aloe vera is a chemically ill- defined extract of the Aloe barbadensis miller plant. Aloe vera contains bio active
substances (47) (1). It has anti-inflammatory, analgesic, liver protective, antiaging and laxative properties (15).
These effects are due to radical scavenging inhibition of COX-2, and immunomodulatory effects. It consider
antiaging drug in western European countries (48).The Aloe vera preparation has caused the acute hepatitis.

Aloe vera the dried extract from the leaves of Aloe barbadensis miller plantconains several alkaloids that may
induce or block hepatic enzyme systems such as cytochrome P450 as well the enzymes of ethanol metabolism (49)
this interference with detoxification processes leading to dose related liver damage or direct cytotoxic effect of Aloe
(50) (7) or biotransformed constituents (51). Several compounds present in Aloe vera may interact with immune
system( 52) (10) which may inhibit the release or cause the rapid detoxification of reactive oxygen species (43)(12)
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Conclusion:-

Noghk~wpe

Eruca sativa, Aloe vera and lavender oils decrease bilirubin.

Sodium carbonate increase total and direct bilirubin.

Sodium carbonate increase Gpt.

Erucasativa, Aloevera and lavender oils increase albumin.

Eruca sativa, Aloe vera and lavender oils decrease gamma GT comparing to sodium carbonate.

Erucasativa ,Aloe vera and lavender oils improve liver in Adriamycin treated rats induced with breast cancer.
Sodium carbonate has destructive effect on hepatocytes

Recommendation:-
Usage Eruca sativa, Aloe vera and lavender oils as complementary food with Adriamycin treated ,breast cancer
patients.
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