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ABSTRACT

Tumor growth is a process associated with an enbdmate of membrane phospholipids de novo turnewel
assembly. Erythrocytes are the initial objectivasdirculating drugs. In addition, erythrocyte merabe structural
compounds are similar to those in many cell typéghe organism. In malignant cells, the ultra stwal
architecture of the cell membrane is altered, m@lfi as a result of changes in the quantities ofmbemne
components present. We aimed to study the efféleixeed and corn oils on erythrocyte membranepamants in
Ehrlich ascites carcinoma (EAC) and solid carcinomanice. Sixty four healthy albino female miceghiéng 20-
25 g were divided into 8 groups; corn oil, flaxsest] EAC, solid tumor, EAC treated with corn diAC treated
with flaxseed oil, solid tumor treated with corrl and solid tumor treated with flaxseed oil. Residhowed that
liver functions,a-fetoprotein, erythrocyte membrane lipid profiledaphospholipid fractions were improved in EAC
and solid tumor groups treated with corn and fleedeils compared to untreated groups, which maye to
improvement of membrane components especially pbbgjals, these results were confirmed by histoplatical
examination. We concluded that polyunsaturated fatids (PUFA) had a good effect in the treatmdrEAC and
solid tumor.

Key words: Erythrocyte membrane phospholipids - Flaxseed Blitlich ascites carcinoma-Solid tumor-High
performance liquid chromatography (HPLC).

INTRODUCTION

Cancer is defined as a combination of diseasesridedcby unlimited growth accomplished by abnormells
propagation [1].

Experimental tumors have major concern in designidige of the prevalent tumors is Ehrlich ascitecinama
(EAC). EAC is defined as an undifferentiated casaia that has high power in transplantation, absesfce
regression, shorter life span, assured malignaadginally hyperdiploid, quick proliferation and sieribed by
absence of TSTA (tumor-specific transplantationgamt) [2].

Recent findings support a growing body of evidetha flaxseeds, or its extracted oil exert antcaargenic effects
in some in vitro and in vivo experiments, and tietseed oil and related extracts also play an iamb dietary role
in various biological activities in the body [3].
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Corn oil is consists of 99% triacylglycerols wit®% polyunsaturated fatty acid (PUFA), 24% monouwnsaéd
fatty acid (MUFA), and 13% saturated fatty acid A$Flinoleic acid with lectin represents the PUFAntent,
unique group of proteins and glycoproteins attebuarious health benefits possess anticancer grepéhrough
binding to receptors or membranes of cancer ogdlgsing cyotoxicity, cancer cells apoptosis and essult tumor
growth suppression [4]

Phospholipids are one of the most important stratiements of the cell membrane which consistsity acids.
Fatty acids of cell membranes are determined byyhes of fatty acids in the diet. The cell memlerdormed of
phospholipids derived from saturated fatty acidess fluid and characterized by discrete structiae the one that
involved essential fatty acids [5].

Aim of the work
We aimed to study the effect of flaxseed and cdsan erythrocyte membrane components in both BAG solid
tumor in mice.

MATERIALS AND METHODS

Material

Chemicals

Phosphatidylcholine(PC), phosphatidylethanolamin(Pghosphatidylserine (PS) and sphingomyelin(SMymir
bovine sources as phospholipids standards werdased from Sigma Chemicals Co. (Munih, Germanygx$ded
and corn oils were purchased from local market.

Experimental animals

Adult female Swiss albino mice (20-25g) were oladifrom the Animal House, National Cancer Resehrstitute
(Kasr El-Ainy St, Cairo, Egypt).They were housedsiainless steel cages in a controlled environrftentperature
2042 -C and 12D:12L) with standard laboratory diet andewad libitum at the Animal House of the National
Research Centre, Giza, Egypt.

Tumor transplantation

A cell line of EAC supplied through the courtesynt Gklien, was maintained in experimental fenfaess albino
mice by intraperitoneal injection of 2.5 x®iells per mouse. After 5-7 days from EAC cell inladion, tumor was
observed. The solid tumor was done by inoculatig21G cells per mouse intramuscular with a fine needlithe
hind limb of mice. After 10 to 13 days from EAC laeloculation, solid tumor was being observed [6].

Flaxseed and corn oils administration
Flaxseed and corn oils were orally administrated agtose of 1.2 ml oil / kg body weight daily for ddys after 48
hours of EAC cell line induction [7].

Experimental design
Sixty four healthy Swiss albino mice were randoma$gigned into eight experimental groups (8 miceup)y and
classified as follows:

Group (I) healthy mice were orally administered corn oil.

Group (Il) healthy mice were orally administered flaxseed oil.
Group (lll) healthy mice injected once intraperitoneal with@&Eeéell line
Group (V) healthy mice injected once intramuscular with EAAQ Ene.
Group (V) mice bearing EAC and then administrated corn oil.
Group (VI) mice bearing EAC and then administrated flaxsekd oi
Group (VII) mice bearing solid tumor then administrated cakn o
Group (VIII) mice bearing solid tumor then administrated fladseié

Tumor sizes were determined in all mice. The rafithe developing tumors were measured evérda®y from day
8 to day 32, using vernier calipers and the tunwdume was estimated using the formias 4/3r1 2r2, whererl
andr?2 represent the radii from two different sites.

Blood sampling and biochemical analysis

After the experimental period, animals were ketifey for 12 hours, blood was withdrawn from th&aerbital
venous plexus of the eye using capillary tubesejpahinized tubes, centrifuged at 4000 rpm for 10uteéis. Plasma
was immediately separated and kept at -20°C famatbn of biochemical parameters and packed RB&s wsed
for determination of cell membrane components.
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Determination of liver functions: ALT and AST were determined according to [8], allimisnd total protein levels
were estimated according to [9] and [10] respelbtive

Determination of a-feto protein using ELISA kit according to [11].
The method used for erythrocyte ghost preparagobaised on the hemolysis of RBCs in hypotonic soiutor
removal of hemoglobin according to [12].

Extraction of erythrocyte membrane lipids was carried out by chloroform /methanol methocating to [13].

Erythrocyte membrane total lipids, cholesterol, total phospholipids andlycerides were estimated by enzymatic
colorimetric method using Centronik kit, Germany.

Fractionation of erythrocyte membrane phospholipidsby High Performance Liquid Chromatography (HPLC)
according to [14].

Histopathological examination

Liver were dissected out and fixed instantaneoims0% formalin saline for 24 hours. The specimerse washed
in tap water, dehydrated in ascending grades efneih cleared in xylene, embedded in paraffin wagl{ing point
55-60°C). Sections of gm thickness were prepared and stained with Haerylitcend eosin [15].

Statistical analysis
Results were expressed as mean + standard erriar wigae analyzed by independent santpkst (SPSS) version
15 followed by (LSD) test to compare significanagviieen groups. Difference was considered signifiedren P
value< 0.05.

RESULTS

Results obtained from this study indicated that iagstration of flaxseed and corn oils significantgduced tumor
volume and size in both mice bearing EAC and golidor groups compared to untreated graiifg. 1, 2)

In this study it was observed that plasma levelsAbff, AST and erythrocyte membrane total lipids eer
significantly increased in both mice bearing EAQ a&olid tumor groups compared to control groupsil&yihere
was a significant decrease in the levels of albuamd total protein in EAC and solid tumor groupsile; these
values were significantly increased after admiaigtn of corn and flaxseed oilBig. 3-7).

Administration of flaxseed and corn oils showedgmificant decrease in erythrocyte membrane tataispholipids,
total lipids, cholesterol and triglyceridésig. 7-10)

In this study there was a significant increaselaséma AFP in both mice bearing EAC and solid tusmnpared to
control group(Fig.11), while AFP significantly decreased in treated gweompared to mice bearing EAC and
solid tumor groups.

In this study, it was observed that percent of geanof PE and PS contents were increased in baté baaring
EAC and solid tumor compared to control grofpable 1, Fig. 12) Also in this study there was increased in
percent of change of PC from control group in botbe bearing EAC and solid tumor grousible 2, Fig.13)

Histopathological data obtained from this studyveto that the hepatic lobules are the structurakuofi the liver
(Fig.15). Each hepatic lobule is formed of cords of hepamcThe hepatocytes are polyhedral cells with doun
central nuclei and abundant cytoplasm. Hepatocgtesoriented in cords composed of a single row afsc
separated from vascular sinusoids by endothelitd.cEhe wall of these sinusoids contains irregudelis with
multiple processes and known as Von Kupffer. Timeisdids run radially, converging in the centerh# hepatic
lobule to form the central or centrolobular veimeTcentral vein has thin walls consisting only nélethelial cells
supported by a sparse population of collagen fiffeigs 16).

92
Scholar Research Library



Dalia Medhat et al

Der Pharmacia Lettre, 2016, 8 (9):90-101

12 -

10 -

Tumor volumL/ml

EACvolume in different studied groubs

B EAC HBEEAC+curnoil B EAC+Tlaxszeduil

Fig. (1): EAC tumor volume in different studied graups
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Fig. (2): Solid tumor size in different studied goups
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Fig. (3): ALT activity in different studied groups

Scholar Research Library

93



Dalia Medhat et al Der Pharmacia Lettre, 2016, 8 (9):90-101

50
at
40
a *
30
= a¥*b* o*
=
20
10
o - il 1
AST
E corn Eflaxseed EEAC
0 solid tumor B EAC+corn B EAC+flaxseed
B solid tumor+corn Bsolid tumor+flaxseed

Fig. (4): AST activity in different studied groups
Significant p value< 0.05, a*significant change from corn oil group,:&itynificant change from flaxseed oil group, c*gsificant change from
solid tumor group.
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Fig. (5): Total protein level in different studiedgroups
Significant p value< 0.05, a*significant change from corn oil group,:&itnificant change from flaxseed oil group, c*gsificant change from
solid tumor group.
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Fig. (6): Albumin in different studied groups
Significant p value< 0.05, a*significant change from corn oil group*;dignificant change from flaxseed oil group, ctgsificant change from
solid tumor group.
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Fig. (8): Total phospholipids in different studiedgroups
Significant p value< 0.05, a*significant change from corn oil group*;dignificant change from flaxseed oil group, ctgsificant change from
solid tumor group.
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Fig. (9): Erythrocyte membrane triglycerides in different studied groups
Significant p value< 0.05, a*significant change from corn oil group,:sitnificant change from flaxseed oil group, c*gsificant change from
solid tumor group.
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Fig. (10): Erythrocyte membrane cholesterol in diferent studied groups
Significant p value< 0.05, a*significant change from corn oil group,:&igynificant change from flaxseed oil group, c*gsificant change from
solid tumor group.
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Fig. (11): a- feto protein levels in different studied groups
Significant p value< 0.05, a*significant change from corn oil group,:&igynificant change from flaxseed oil group, c*gsificant change from
solid tumor group.

Table (1): Percentage of change of erythrocyte memiine phospholipid fractions in EAC groups

Erythrocyte membrane phospholipid fractions | EAC group | EAC+corn oil | EAC+flaxssed oil
PC 29%° 200 5o0é
sm 7| o 509

%" :percent of change from control group®#ercent of change from EAC group.
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Fig.(12): Chromatogram showing phospholipids factias in A:corn oil control group, B:flaxseed oil groyp, C:EAC group, D:EAC

treated with corn oil group, E:EAC treated with flaxseed oil group

Table (2): Percentage of change of erythrocyte memne phospholipid fractions in solid tumor groups

Erythrocyte membrane phospholipid fractions | Solid tumor group | Solid tumor +corn oil group | Solid tumor +flaxseed oil group
PE 32 804 15.9%" 28.9%
' -21.6%° -12.8%
11.39% 9.89%¢
0/-2
PS 15.9% 3.99% 12.79%
16.59%6 1296
048
PC 21.8% -8.8% 14%
a 16.49% 9.49%
SM 17.6% -14% 1%

% percent of change from the control grougd’: #ercent of change from the solid tumor group.
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Fig. (13): Chromatogram showing phospholipid fractons in A: solid tumor group, B: solid tumor group treated with corn oil, C: solid
tumor group treated with flaxseed oil

Fig. (14): Sections of liver of A: control mouse aalinistered with Flax seed oil shows normal structue of the hepatic lobule. Notice
hyperchromasia of few hepatocytes nuclei (arrow), Gcontrol mouse administrated with corn oil shows prmal structure of the hepatic
lobule (H & E; scale bare 20 pm)

Fig. (15): Sections of liver of A): solid tumour sbws tumour cells associated with the inflammatoryrifiltration and necrotic hepatocyte
fibers, B): mouse with EAC shows tumour cells, infmmatory infiltration and foci of necrotic hepatocytes (arrowhead), (H & E; scale
bare 20 pm)

Figure (16): Sections of liver of mouse with A): ER treated with corn oil shows normal structure of sme hepatocytres while a large
area of small tumor cells associated with inflammabn was seen in the portal area , B): mouse with EAand treated with flaxseed oil
shows the hepatic lobule that appears more or leike normal. Notice vacuolation in some hepatocytesnd congested sinusoids
(arrows).(H & E; scale bare 20 pm)
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Figure (17): Sections of liver of mouse of A): Ehith solid tumor and treated with flaxseed oil showsiormal structure of the hepatic
lobule. Notice few of tumour cells associated witinflammatory infiltration (arrows) that surrounded the central vein, B): Ehrlich solid
tumor and treated with corn oil shows normal structire of the hepatic lobule. Notice the activated kupfer cells (arrow) and small
vacuoles in the cytoplasm. Focus of tumour cells jgesent (arrowhead) (H & E; scale bare 20 pm)

DISCUSSION

The inhibitory effect of flaxseeds and corn oilsamtlular proliferation might have played a roletle inhibition of
the carcinoma and caused a reduction in their veturithis reduction of the tumor volumes indicates flaxseed
and corn oils affected not only the initiation lalgo the progression of tumors.

Oleic acid (OA) increase the growth of non-maligneells while, it promotes apoptosis in canceroelsd16].
Several researchers have also indicated that dditiolenic and oleic acid had a repression effectpoostate
carcinoma cells proliferation [17]. In addition Tasuggested that mono and poly-unsaturated fattgsac
combination in corn oil prevents liver injury indeetby iron and alcohol [18].

Ehrlich carcinoma caused abnormalities in liverction by increasing the activity of serum enzymempared to
normal control group, which were in accordanceuoresults [19].

Administration of flaxseed and corn oils causechifigant improvement in hepatic enzyme levels irthbmice
bearing EAC and solid tumor which may be due tohlgh content of omega-3 fatty acids with theirivatt in
sweeping reactive oxygen species and protectingbreeme of hepatocytes through inhibiting level ofgxédation
of lipids [19].

Alpha-fetoprotein as the most important parametenammalian fetal serum that is vastly used iniciihdiagnosis
is a significant marker for detection of liver tura¢20].

Results of this study showed that administratiofianfseed and corn oils significantly reduced level AFP. This
was in agreement with [3] whose findings suppogrewing body of evidence that flaxseeds or its aoted oil

exert anti-carcinogenic effects in some in vitra am vivo experiments, and that flaxseeds oil agldted extracts
also play an important dietary role in various bgtal activities in the body.

Our histopathological examination results were dnaadance with results of [21] who found that turgoowth of
prostate cancer was downregulated resulting ireas®d rat's survival rate when treated witB polyunsaturated
fatty acids.

Erythrocytes served as an object of this study. dwa showed significant increase in erythrocytenbrane lipids
in both mice bearing EAC and solid tumor compaieddntrol groups. Administration of flaxseed andncoils

showed a significant decrease in erythrocyte menabréotal phospholipids, total lipids, cholesteraida
triglycerides. These finding were in agreement W] and [23] who indicated that hyperlipidemiaeaéd

composition of plasma lipoproteins, elevate lipmmtent as well as increasing plasma low densjigpliotein

(LDL) and a decreasing plasma high density lipogiro{HDL) which were shown to be accomplished imeats

with several types of tumors.

Administration of flaxseed and corn oils signifitligireduced erythrocyte membrane lipids, Studiegvo revealed
that transcription of lipogenesis genes in hepatxwere downregulated by polyunsaturated fattysa@i-3 or n-6)
[24].

Phospholipids are an integral part of a cell memdrand determine its structure. Accordingly, déferbiological
conditions are associated with differences in memérphospholipids composition particularly durirancer
transformation [25].
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In this study, it was observed that percent of geanf PE, PS and PC contents were increased innhiothbearing
EAC and solid tumor groups compared to the corgrolips. These results were in agreement with [2%] feund
that most cases of colorectal cancer involve arease in the concentration of all phospholipid sypé the cell
membrane, including: phosphatidylinositol (P1), P&, and PC. Increasing the concentration of phdgpte in the
cell membrane was associated with human colon casells and murine mammary tumor celMoreover, this
increase has been proposed to be the result ofentgtion of cell membrane assembly as a resultadlaration in
neoplasm cell replication.

In this study administration of flaxseed and coils caused decrease in the percent of change dffirepyte
membrane phospholipid fractions compared to mi@ibg EAC and solid tumor groups, which may be ttuthe
improvement of cell membrane permeability and flyithat allows anticancer bioactive materials toss into cell
membrane [26].

In addition, carcinogenesis is affected by polytmsded fatty acids through arachidonic acid suggice which in
turn leading to alteration in the response of cagedl immunity properties and modulate inflammatiapoptosis,
cell proliferation, angiogenesis and metastasisaataristics [27].

Polyunsaturated fatty acids collaborate in the radi performance of a cell, especially by contiibgtto
intracellular cell signaling. Also, PUFAs representritional components of a human diet and cairéotly affect
tumorigenesis. For example;3 fatty acids modify co-stimulatory molecules agwkrgizing markers, as well as
calcium signaling and protein kinase C translocatibthe cell membrane of immune cells [28].

Lund indicated that the incorporation ©f3 fatty acids in the membrane of other cell tybas been shown to
change membrane permeability, fluidity and bindiisthormones and growth factors [29].

In the same line [30] found that PUFASs can be ipocated into the phospholipids of inflammatory eeimbranes.
CONCLUSION

We concluded that, Flaxseed and corn oils have @l ggfect on inhibiting tumor growth in Ehrlich dss
carcinoma and solid tumor.
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