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Abstract 
This study was designed to evaluate the cytotoxic effect of 70% ethanolic crude extract 

of Euphorbia granulata F. on normal and cancer cells. The acute toxicity of 70% ethanolic 
extract of the plant on normal mice has been studied. LD50 was determined by probit study 
(1486 mg/ kg B.W.) to calculate the therapeutic dose which was 30 mg/kg B.W S/C 
injection. Therapeutic effect of ethanolic extract of E. granulata was studied on tumor-
bearing female mice after subcutaneous administration of 30 mg/kg B.W for 30 days (group 
II), while tumor-bearing female mice (group I) have been injected with distilled water only 
and served as control. The results were showed a significant reduction in tumor volume, 
relative tumor volume and inhibition of tumor growth rate in treated mice (group II) 
compared with tumor-bearing female mice of non-treated group (group I). 
Histopathological sections were showed large areas of necrosis, mononuclear cell 
infiltration and granulation tissue formation surrounding the tumor cells in tumor-bearing 
female mice (treated group II), hyperplasia of white pulp of the spleen with amyloid 
deposition and proliferation of megakaryocyte. Mononuclear cell infiltrations in liver, 
kidney, intestine and brain (group II) compared with non treated tumor bearing female mice 
(group I). The tumor growth was showed acinar like structures with milk like secretion, 
pleomorphic hyperchromatic tumor cells, and calcification of necrotic area. Liver showed 
small aggregation of tumor cells within liver parenchyma with extensive areas of 
coagulative necrosis and apoptosis. kidney undergo hydropic degeneration with dilation of 
urinary space. Brain showed perivascular and perineuronal edema with congestion, while 
spleen showed mild hyperplasia and proliferation of megakaryocytes. Tumor associated 
macrophages were infiltrated in liver and lung of control group. 

في  .Euphorbia granulata F سرطان الثیل نبات خامخلاصة علاج  لتأثیرة دراسة مرضی
  في اناث الفئران البیضاء علاج سرطانة الغدة اللبنیة المغروسة

  *راجحة عبد الستار النعیميو  *إیمان هاشم یوسف **ناهي یاسین یوسف *فراس جوزیف داود
  جامعة بغداد /كلیة الطب البیطري*

  ي لبحوث السرطان والوراثة الطبیةالعراق المركز**
 الخلاصة

لنبات سرطان الثیل على سرطانة الغدة % 70معرفة التأثیر العلاجي للخلاصة الایثانولیة الخام  إلىهدفت الدراسة 
یـة الخـام لقد تم دراسـة التـأثیر العلاجـي للخلاصـة الایثانول )داخل الجسم الحي(غروسة في اناث الفئران البیضاء اللبنیة الم

                                                   
1 The research has been taken from the thesis of the first author. 



 

90 

یـوم علـى التـوالي  30الجلـد لمـدة تحـت   .mg/ kg B.W 30حقـن جرعـةعلـى الفئـران الحاملـة لسـرطانة الغـدة اللبنیـة ب
النتــائج انخفـاض معنــوي فـي حجــم الــورم وحجـم الــورم النسـبي وزیــادة فــي نسـبة تثبــیط الـورم مجموعــة الحیوانـاـت  أظهـرتو 

   .لتي اظهرت زیادة كبیرة في حجم الورمالمعالجة مقارنة مع مجموعة حیوانات السیطرة ا
اظهــر الفحــص النســجي المرضــي وجــود باحــات كبیــرة مــن النخــر وارتشــاح خلایــا وحیــدة النــواة مــع تكــون النســیج 
الحبیبــي حــول الخلایــا الســرطانیة فــي مجموعــة الفئــران الحاملــة للســرطان والمعالجــة بالخلاصــة الایثانولیــة الخــام لنبـاـت 

ظهرت المقاطع النسجیة للورم لمجموعة السیطرة وجود كتلة ورمیة تمیـزت بالتكـاثر العشـوائي للخلایـا سرطان الثیل بینما ا
الورمیة المتعددة الاشكال وذات النوى الغامقة مع تكوین الخلایا العملاقة وزیادة في عدد الاشكال الانشـطاریة مـع تكـوین 

ت واســعة مــن النخــر وتكلــس المنــاطق المتنخــرة مــن الــورم مــع وجــود باحـا مــادة شــبیهة بالحلیــب إفـرـازتراكیـب ســنخیة مــع 
وتجمعات صغیرة متعددة من الخلایا الورمیة في متن الكبد مع حصول النخر التجلطي والموت المبرمج للخلایا وارتشاح 

واحتقـان  ، مع فرط التنسج اللمفاوي للـب الابـیض وخـزبفي كل من الكبد والقلب والرئتین البلاعم الكبیرة المصاحبة للورم
  .الاوعیة الدمویة للدماغ وزیادة الخلایا الكأسیة وافراز مادة المخاطین في الامعاء

حبیبیـة  أورامسـرطان الثیـل فقـد اظهـرت وجـود  المقاطع المرضـیة النسـجیة المعالجـة بالخلاصـة الایثانولیـة لنبـات أما
ع ارتشاح خلایا وحیدة النواة في كل من القلب، م التنكس المائي مع توسع حوض الفراغ البولي أظهرتالكلیة و  في الكبد

وفرط تنسج وارتشـاح مـادة النشـواني فـي الطحـال والتـي ظهـرت بوضـوح باسـتخدام الصـبغة  والأمعاء، الدماغ یة، الرئةالكل
ي فـ البلاعم المصـاحبة للـورملكن لوحظ وجود ارتشاح لخلایا . مع عدم مشاهدة النقائل وخلایا بالمقاطع النسجیة الخاصة

  .في مجموعة السیطرة الكبد والرئة
Introduction 

Cancer may affect people at all ages,even fetuses,but the risk for most varieties 
increases with age(1).Cancer causes about 13% of all deaths in 2004(2)and according to the 
American Cancer Society,7.6 million people died from cancer in the world during 2007 (3).  

Concurrently, research centers in developed countries have begun to turn to alternative 
or complementary therapies, including medicinal herbs and about half the general 
population in developed countries use complementary and alternative medicine (4). 
Although modern medicine may be available in developing countries, herbal medicines 
(phytomedicines) have often maintained popularity for historical and cultural reasons (5), 
so medicinal plants still remain the basis for development of modern drugs and medical 
plants have been used for years in daily life to treat diseases all over the world, and all the 
researchers nowadays are looking for them (6).  

Studies on genus Euphorbia showed that it has anti-tumor property(7).Euphorbia granulata 
contains many biological active compounds and is a source of many nutrients. Some of biological 
active compounds include both apigenin and luteolin(8).Studies on E.granulata lead to the isolation 
of several neutral compounds like hydrocarbons,easters and triterpenes(9).Some studies show that 
the source of toxin of E.granulata  is leachate (10).  

The Euphorbia granulata plant has different useful medical properties but there are no 
data that have been published regarding the antitumor activity of Euphorbia granulate even 
the relationship with cancer in Iraq or in the worldwide therefore, the present study was 
designed to investigate the theraputic and cytotoxic effects of Euphorbia granulata, 
through the performing the effect of alcoholic extract of Euphorbia granulata on tumor in 
vivo. 
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Materials and Methods 
1. Collection and extraction of plant: Euphorbia granulata plant has been obtained from 

filed of College of veterinary Medicine, University of Baghdad. Representative 
specimens (leaves and stem) have been taken to the college of Science, Botany 
department, University of Baghdad and identified by scientific collage of Baghdad 
University as Euphorbia granulata L, Family Euphorbiecea.   
According to 11, 70% ethanolic extract of plant has been prepared as fifty gram of 

fresh plant (leaves and stems) have been put in flask with 250 ml of 70% ethanol and 
stirred on magnetic stirrer at room temperate for 72 hrs. After 72 hours, the sediments have 
been filtered through gauze then by filter paper. Then was repeated (3) times. The solvent 
was evaporated by air convection oven at 38 °C. The weight of crude extract resulted was 
measured and kept at 4 °C until used. After determination of LD50 which was 1486 mg/ kg 
B.W.; the therapeutic dose was 30 mg/kg B.W.   
2. Animals treated with alcoholic extract of Euphorbia granulata: By returned to result 

of LD50, in addition to some references (8). The doses have been used in this study (30 
mg/ kg B .W S/C injection daily for 30 days). 

3. The effect of extract on tumor growth: Single tumor mammary adenocarcinoma 
bearing mouse (AM3) has been supplied from ICCMGR. This mouse has been used to 
obtain tumor cells which later transplanted into adult female albino mice. The protocol 
of (12) has been followed to perform the transplantation process, which occurred under 
highly sterile conditions. Once tumor reached the suitable volume that reaches at least 5 
mm in dimension, mice have been randomized into two treatment groups (each contain 
of 4 adult female albino balb/C mice). One experimental groups have been S/C 
administered with (30 mg/kg) daily of alcoholic extract of Euphorbia granulata. 
Another group has been injected with D.W S/C as control. These groups treated for30 
days respectively. 
After (30) days both two groups, the animals have been killed by inhalation anesthesia 

and directly making incision as follow:  
Each mouse fixed on back on anatomical dishes and washing by PBS the incision start 

at the end of abdominal region till the another end of animal through the chest cavity and 
blood have been collected from the heart then all visceral organs (heart, lung, spleen, liver, 
kidney and brain) have been noted, then fixed in 10% formalin in order to study the 
histopathological changes. After 48 hours of the fixation, then processing has been 
routinely done with a set of increasing alcohol concentrations, tissues sections have been 
embedded in paraffin blocks, and sectioned by microtome at 5µm for all tissues. All tissues 
have been stained with hematoxylin and eosin stain and the histopathological changes have 
been observed under light microscope. Special stain Congo red is used for identified 
amyloid substances (13). 

 
Results and Discussions 

Effect of ethanolic extract of Euphorbia granulata on transplanted mammary tumor in 
mice:    
Subcutaneous injections with ethanolic extract of E. granulata, at a dose 30 mg /kg B.W 
for 30 days showed: 
1. Tumor volume: Significant rate showed (P≤0.05) in tumor volume, the volume 

decreased at tumor-bearing female mice (group II) all the days of experiment which has 
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decreased significantly in tumor volume gradually (0.831 ± 0.14, 0.833 ± 0.29, 0.959 ± 
0.11, 0.916 ± 0.14, 1.23 ± 0.45, 2.25 ± 0.51, 2.53 ± 0.70, 2.64 ± 0.65, 2.85 ± 0.58 and 
2.95±0.6), compared with tumor-bearing female mice which was treated with distill 
water and served as control (group I) which recorded a significant increase in tumor 
volume (P≤0.05) at same days (1.92±0.54, 2.03±0.65, 2.25±0.37, 2.39±0.92, 3.13±0.44, 
6.41±1.81, 7.07±1.56, 7.45±1.76, 7.83±0.96 and 7.88±0.99) respectively. Ethanolic 
extract of E. granulata essential phytochemicals compounds such as alkaloids, 
flavonoids, glycosides, saponines, few turpen and tannins, are positive reaction to 
phytochemicals analysis. These compounds are widely distributed in plant Kingdom, 
and have cytotoxic and antiproliferative effect against cancer cells(14). Our 
interpretation to the reduction of tumor volume in this study in tumor bearing mice 
treated with E. granulata  and inhibition tumor growth have been by the action these 
phytochemicals compounds against tumor cells.  Alkaloids are mainly cytotoxic  against 
various types of cancer and  leukemia with  antiviral properties, and they have immuno-
modulatory properties (14). Flavonoids generally are toxic to cancer cells or to 
immortalized cells, but they are less toxic to normal cells (15). Some flavonoids are 
found to induce tumor necrosis factor (TNF) in vivo (16). Tumor necrosis factor-α 
(TNF-α) is a potent chemo attractant for neutrophils, on macrophages stimulates 
phagocytosis, and production of IL-1 oxidants and the inflammatory lipid prostaglandin 
E2 PGE2. Tumor necrosis factor promotes the inflammatory response and promotes the 
destruction of some types of cancer cells, it is an important cytokine associated with 
tumor regression and increased survival time for cancer patients (17). 
Luteolin's anticancer property is associated with the induction of apoptosis, and 

inhibition of cell proliferation, metastasis and angiogenesis. Furthermore, luteolin sensitizes 
cancer cells to therapeutic-induced cytotoxicity through suppressing cell survival pathways 
such as phosphatidylinositol 3'-kinase (PI3K)/Akt, nuclear factor kappa B (NF-kappaB), 
and X-linked inhibitor of apoptosis protein (XIAP), and stimulating apoptosis pathways 
including those that induce the tumor suppressor p53. These observations suggest that 
luteolin could be an anticancer agent for various cancers. Furthermore, recent 
epidemiological studies have attributed a cancer prevention property to luteolin (18). 

Treatment of breast-cancer-bearing nude mice with Apigenin was examined resulting 
in tumor growth inhibition and massive apoptosis induction, associated with proteasome 
inhibition in vivo (19). The proteasome pathway plays a critical role in the regulated 
degradation of proteins involved in cell cycle control and tumor growth. The proteasome 
inhibition causes dysregulation of degraded  protein should which have profound effects on 
tumor growth and causes cell to undergo apoptosis (20). 

Angiogenesis is the formation of new blood vessels and it is required for tumor growth 
and metastasis; a study showed that apigenin suppresses tumor angiogenesis through HIF-1 
and VEGF expression (21). These two factors play a critical role in angiogenesis , the first 
one Hypoxia-inducible factor-1 (HIF-1) is a transcriptional activator of genes essential for 
adaptation to low oxygen, and important mediators of vascular cell responses such as 
migration, proliferation, and survival (22).Vascular endothelial growth factor (VEGF) is an 
endothelial cell-specific mitogen and an angiogenic inducer as well as a mediator of 
vascular permeability. VEGF is essential for developmental angiogenesis (23). 

Glycoside compounds are regarded as anti-cancer agents, alone, or in combination with 
other anti-cancer agents or therapies. Some research displayed differential cytotoxicities, 
with breast cancer, CNS cancer, and lung cancer (24). Many glycoside anti-cancer agents 
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are cytotoxic by necrosis, rather than apoptosis (25). Saponins have other important 
implications inhibit of colon cancer. Research at the University of Toronto has shown that 
feeding saponins to laboratory animals reduced the number of preneoplastic colon lesions 
in mice (26). Several biological effects have been ascribed to saponins and its 
anticarcinogenic properties (27). In the past few years, tannins have also been studied for 
their potential effects against cancer through different mechanisms. It happens either by 
induction of apoptosis (28) or by suppression of tumor cell invasiveness by hydrolysable 
tannins via the inhibition of matrix metalloproteinase-2/-9 activity (29). 
2. Pathological Study:  
2-1 Pathology of adencoarcinoma –non treated group: 

Gross lesion revealed the presence of large highly vascularised tumor mass with 
irregular shape and wide area of necrosis (Fig. 1). Histopathology, the tumor mass showing 
acinar formation, the tumor cells are separated into varying sized lobules by interlacing 
strands of connective tissue. The cells are pleomorphic, with large hyperchromatic nuclei 
and a tendency to form giant cells with presence of large numbers of mitotic figures and 
high invasion of mammary stroma (Fig. 2). Many sections showed extensive proliferation 
of solid masses of tumers cells which undergo extensive necrosis with milk like secretion. 
which in many areas undergo calcification with infiltration of inflammatory cells mainly 
macrophages and neutrophils with wide area of haemorrhage (Fig. 3). 
4-6-1-2 Pathology of adencoarcinoma–treated group: 

Gross lesion: The tumor mass become smaller in size, with little blood supply (Fig. 4). 
Histopathology, tissue sections showed the presence of thick band of granulation tissue 
which is infiltrated with large numbers of mononuclear cells mainly lymphocytes and 
macrophages surrounding the tumor mass which undergo extensive necrosis. In addition the 
necrotic center of the mass showing infiltration of mononuclear cells (Fig. 5). The 
histopathological findings of organs of both treated and untreated group have showed 
different pictures. Organs of treated groups showed focal infiltrations of mononuclear cells 
especially in lung, and formation of early granuloma in liver (Fig. 6); this may be attributed 
to the active compound like antioxidant flavonoid and alkaloids which may act as immune 
stimulant. The patient was given a better chance for survival if the cancer tissue showed 
infiltration of inflammatory cells particularly lymphocytic reactions. The results suggested 
some extent of anti-tumour immunity is present in colorectal cancers in humans, in 2007; 
(30) published a papers found atumor infiltrating lymphocytes to be quite significant in 
human colorectal cancer(30). According to cancer immunosurveillance theory lymphocytes 
act as sentinels in recognising and eliminating continuously arising, nascent transformed 
cells (31) also inhibits carcinogenesis and maintains regular cellular homeostasis (32).Cells 
of the innate immune system recognize the presence of a growing tumor, followed by the 
induction of inflammatory signals which is essential for recruiting cells of the innate 
immune system (e.i. natural killer cells, natural killer T cells, macrophages and dendritic 
cells) to the tumor site. The infiltrating lymphocytes such as the natural killer cells and 
natural killer T cells are stimulated to produce IFN-gamma. The newly synthesised IFN-
gamma induces tumor death (to a limited amount) as well as promoting the production of 
chemokines CXCL10, CXCL9 and CXCL11. These chemokines play an important role in 
promoting tumor death by blocking the formation of new blood vessels and recruitment of 
more immune cells. Tumor cell debris produced as a result of tumor death is then ingested 
by dendritic cells, followed by the migration of these dendritic cells to the draining lymph 
nodes and these cells trigger the differentiation of Th1 cells which in turn facilitates the 
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development of CD8+ T cells. The  activating tumor-killing T cells is crucial for 
immunotherapy success, the way by which the host dendritic cells react and uptake tumor 
antigens to present to CD4+ and CD8+ T cells is the key for success of the treatment (33).  

Natural killer cells and macrophages transactivate one another via the reciprocal 
production of IFN-gamma and IL-12. This again promotes more tumors killing by these 
cells via apoptosis and the production of reactive oxygen and nitrogen intermediates. The 
tumor-specific CD4+ and CD8+ T cells destroy the antigen-bearing tumor cells which 
remain at the site. Lymphocytes and IFN-gamma exert a selection pressure on tumor cells. 
Tumor infiltration by lymphocytes is seen as a reflection of a tumor-related immune 
response (34).The hyperplasia of lymphoid tissue of white pulp of spleen and proliferating 
of megakaryocytes (Fig. 7)were due to the immune stimulant and increased splenocytes 
proliferation caused by active compound of the plant (35). Umran  shows that spleen 
follicular hyperplasia was due to catechines of E. granulata extract (36). Deposition of 
amyloid was noted  in spleen of treated group (Fig. 8) which appeared very clear in tissue 
sections stained with specific stain for amyloid. Deposition of amyloid fibril protein 
(amyloid light chain) type is associated with some form of mononuclear B-cell proliferation 
(37). And proliferation of megakaryoucytes in their spleen as a result of response to multi 
cytokines such as Interlukin-3, Interlukin-6 and Interlukin-11 to enhance immune response 
and stimulate the maturation of megakaryocytic progenitor cells (38). The bleeding tumor 
including adenocarcinoma in several organs leads to increase in number of megakaryocytes 
as a result in Iron deficiency (39). Bernard et al state that plasma cells produced 
immunoglobulines light chains that are precursors to amyloids (40).  Amyloid deposits can 
be identified histologically by Congo Red staining (33). Metastasis in liver (Fig. 9)with 
presence of large areas of coagulatitive necrosis and apoptosis are the main 
histopathological finding of the liver in untreated group. Coagulative necrosis may be due 
to increase in hepatic oxygen demand without an appropriate increase in hepatic blood 
flow. Apoptosis is related to slight alterations within the plasma membrane causing the 
dying cells to be attractive to phygocytic cells (41). Granuloma may be operative in 
inducing immunity since macrophages are important in the induction and regulation of the 
immune response (35). Tumor associated macrophage (TAMs)and tumor cells infiltration 
were seen in liver (Fig.10) and lung,. It is thought that TAMs are almost derived from 
peripheral blood monocytes recruited into the tumor rather than derived from local tissue 
macrophages. A number of monocyte chemoattractants derived from tumors have been 
shown to be correlated with increased TAM numbers in many human tumors (42). Upon 
activation, the TAMs can release a vast diversity of growth factors, cytokines, 
inflammatory mediators, and proteolytic enzymes. Many of these factors are key agents in 
tumor progression (43). Clinical studies have shown a correlation between the numbers of 
TAMs and poor prognosis for breast, prostate, ovarian, cervical, endometrial, esophageal, 
and bladder cancers. TAMs are associated with increased angiogenesis or lymph node 
metastasis in cancer tissues. These observations accord with the results of animal studies 
using macrophage-depleted mice to investigate the role of macrophages in tumor 
progression (42). The presence of extensive TAM infiltration has been shown to correlate 
with cancer metastasis and poor prognosis in a variety of human carcinomas. TAMs 
promote cancer metastasis through several mechanisms including tumor angiogenesis, 
tumor growth, and tumor cell migration and invasion (43). 
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Fig. (2) Histopathological section of mammary 
adeno-carcinoma in tumor bearing female mice 
treated with distilled water for 30 days as a control 
group showing formation of acinar like structures 

(
 

) with secretion of milk like material 
( ) (H & E stain X 400). 

Fig. (1): Gross lesion of tumor-bearing mice treated 
with distilled water for 30 days as a control show 
large, irregular highly vascularizad tumor mass         

(  ). 

Fig. (3) Histopathological  section of mammary 
adeno-carcinoma  in tumor bearing female mice 
treated with distilled water for 30 days as a control 
group showing acinar like structures ( ) with 
extensive proliferation of pleomorphic cells with 
hyperchromatic nuclei with formation of giant cells 
( ) and high numbers of mitotic figures           
(  ) (H & E stain X 100). 

Fig. (4): Gross lesion of tumor-bearing mice 
treated with (30 mg/kg B.W/ day of the ethnolic 
extract of E. granulata for 30 days) as a treated 
group showed decrease in size of tumor mass 

(
 

) 
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Fig. (5) Histopathological  section of tumor mass in 
tumor bearing female mice treated with (30 mg /kg 
BW/ day) of the ethanolic extract of E. granulata for 
30 days) as  a treated group showing  extensive 
necrosis of tumor cells in centre (

 
) surrounded 

by a thick band of granulation tissue which is 
infiltrated with mononuclear cells ( )  ( H & E 
stain X 100) 

Fig. (7) histopathological section of Spleen in tumor 
bearing female mice treated with distilled water for 
30 days as a control group showing hyperplasia of 
lymphoid tissue of white pulp (

 
) with 

proliferation of megakaryocytes ( ) ( H & E 
stain X 400). 

Fig. (6) Histopathological section of Liver in 
tumor bearing female mice treated (30 mg /kg 
BW/day of the ethanolic extract of Euphorbia 
granulata   for 30 days) as  a treated group 
showing formation of early granuloma 
( ) with presence of appoptic cells  
( ) ( H & E stain X 400). 
  

Fig. (8) histopathological section of Spleen in tumor 
bearing female mice treated with distilled water for 
30 days as a control group showing hyperplasia of 
lymphoid tissue of white pulp (

 
) with 

deposition of amyloid ( ) ( H & E stain X 
100). 

Fig. (10) Histopathological section of liver in tumor 
bearing female mice treated with distilled water for 
30 days as  a control group showing infiltration of 
tumor associated macrophage in the dilated 
sinusoids ( ) ( H & E stain X 400). 

Fig. (9) Histopathological section of liver in tumor 
bearing female mice treated with distilled water for 
30 days as a control group showing small aggregation 
of tumor cells within hepatic parenchyma ( )        
(H & E stain X 400). 
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