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Introduction 

 Catharanthus roseus (L.) G. Don. plant belongs to family 

Apocynaceae. C. roseus is considered the most important plant in the 

medicinal field, due to its constitution of many different types of 

alkaloids. It produces more than 120 alkaloids, where 70 of which are 

pharmacologically active. These alkaloids are used as antidiabetic, 

antimicrobial, antitumour and antihypertensive agents. Moreover, it is 

used in treatment of other public diseases all over the world. 

Extraction of active metabolites is of high cost and low yield.
1, 2, 3

 

Different optimization methods have been done on C. roseus to 

increase the production of these active compounds. Other 

investigations have focused on screening of the endophytes isolated 

from different part of the plant.
4
 Extraction of microbial metabolites is 

less expensive and easier.
2 

Endophytes are defined as microorganisms that live inside plant 

tissues without causing harm to the hosts.
5
 Many pharmaceutical 

compounds were isolated and identified from endophytic fungi.
6
 

Endophytic fungal metabolites have been tested as antimicrobial, 

antioxidant, antidiabetic, anticancer, antiviral agents, 

immunomodulatory and insecticidal compounds. The searching and  
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screening for endophytic microbial metabolites has been increasing 

because they have the ability to produce secondary metabolites similar 

to those of their hosts such as alkaloids, flavonoids, terpenoids, 

saponins, phenolic acids, benzopyrones and others.  

Endophytes produce metabolites with anticancer activities. Kharwar et 

al.
7
 reported that about 100 compounds are used as anticancer agents 

and classified in the nineteen various classes of chemicals acting 

against different cancer cell lines. These compounds were isolated 

from about 50 fungal species which are located in different groups of 

endophytes. Many reports stated that the endophytic fungi are able to 

produce the same bioactive compounds of their host plants.
8, 9 

 

Aspergillus tubingensis belongs to the genus Aspergillus, section 

Nigri.
10 

Its morphological characters and habitat resembles to 

Aspergillus niger.
11

A. tubingensis is used in industrial and 

biotechnological fields. It produces mycotoxins, amylases and some 

organic acids like ascorbic and citric acids.
12, 13

 

The present research was planned to study the in vivo cytotoxicity of 

ethyl acetate extract of the endophytic fungus Aspergillus tubingensis 

strain CRE4 isolated from Catharanthus roseus using cancer-bearing 

albino mice. 

 

Materials and Methods 

Isolation of the fungus from plant tissues 

The plant roots were separated and washed with tap water. Surface 

sterilization was then carried out using ethanol (70%) for 1 min 

followed by sodium hypochlorite (4%) for 3 min then finally with 

ethanol (70%) for 1 min. Samples were rinsed twice with sterile 

distilled water, dried with sterile filter paper and then were cut into 

small pieces with sterile scalpel.
14

 Root pieces were then inoculated on 

Martin’s agar medium containing chloramphenicol to suppress 

bacterial growth and incubated at 25-27°C. Martin’s agar medium 
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composition is as follow (g/l distilled water): peptone (5), dextrose 

(10), Mg SO4.7H2O (0.5), KH2PO4 (1) and agar (18). The isolated 

endophytic fungus was identified morphologically and 

microscopically according to Moubasher.
15

 

 

Molecular identification  

Molecular identification of the endophytic fungus Aspergillus 

tubingensis strain CRE4 isolated from Catharanthus roseus was 

performed. DNA extraction was carried out according to the protocol 

of Gene JET genomic DNA purification Kit (Thermo K0721). The 

amplification reaction was carried out using Maxima® Hot Start PCR 

Master Mix (Thermo K1051) using the universal primers ITS1 and 

ITS4. PCR was carried out during thermal cycling conditions with 

initial denaturation at 95ºC for 10 min (1 cycle), followed by 35 cycles 

of denaturation at 95ºC for 30 sec, annealing at 57ºC for 1 min and 

extension at 72 ºC for 1 min: 30 sec and ended by final extension 

cycle at 72ºC for 10 min. PCR product was cleaned up using Gene 

JET™ PCR Purification Kit (Thermo K070). PCR product sequencing 

was done at the German company GATC Biotech using ABI 3730xl 

DNA sequencer by using forward and reverse primers with the new 

454 technology. BLAST program available at NCBI GenBank 

databases (National Center for Biotechnology Information, website: 

www.ncbi.nlm.gov/blast) was used to align DNA strand forward and 

reverse sequence. The finalized sequence was blasted against the 

collection of non-redundant NCBI nucleotide sequence database. 

Accession number of the identified fungus was obtained. 

 

Preparation of A. tubingensis extract 

Aspergillus tubingensis was cultured on Cazpex dox´s broth medium 

for 21 days at 25°C. The culture filtrate was extracted with ethyl 

acetate using a separation funnel. The ethyl acetate layers were 

collected, concentrated, evaporated to dryness, and then stored for 

subsequent analysis. 
 

In vivo cytotoxic assay of A. tubingensis extract 

A total of 48 Swiss male albino mice (8-10 weeks old), weighting 20- 

25 g, were used in this study. These mice were maintained under 

standard laboratory conditions (temperature 22 ± 2°C, light/dark 

cycles of 12/12 h and fed with rodent standard diet) in the animal 

house of the National Cancer Institute, Cairo University, Egypt. The 

study was approved by the Institutional Animal Care and Use 

Committee (CU-IACUC) with approval number CUlS7217. 
 

Transplantation of Ehrlich Ascites Carcinoma  

Ehrlich Ascites Carcinoma (EAC) cells were obtained from National 

Cancer Institute, Cairo University, Egypt.  EAC cells were collected 

from Swiss mice bearing EAC. For the experiment, EAC cells were 

prepared by diluting 2 mL of tumour cells suspension with 18 mL of 

saline solution (pH 7.4) under sterile conditions.
16

 
 

Experimental protocol  

Swiss mice were divided into 4 groups, each group containing 12 

mice. 0.2 mL of Ehrlich suspension cells was injected subcutaneously 

for solid tumour formation into all mice groups except those in 

negative control group. Each group was treated with fungal extract 

after 48h from injection of EAC until 28 days, except positive control 

group which was treated with saline solution. The first group was the 

negative control (normal mice), while the second one was the positive 

control (EAC-mice + 0.2 mL of saline solution/ day for 28 days 

intraperitoneally). Furthermore, the third group represented treated 

mice as follows; EAC-mice + 50 mg/kg body weight of fungal extract 

(injected as 0.2 mL of fungal extract/ day intraperitoneally to reach a 

total concentration of 50 mg/kg after 28 days), and the fourth one was 

another treated group as follows; EAC-mice + 100 mg/kg body weight 

of fungal extract (injected as 0.2 mL of fungal extract/ day 

intraperitoneally to reach a total concentration of 100 mg/kg after 28 

days).
17

 At the 14
th
 day from EAC injection, three mice from each 

group were sacrificed for haematological and histological studies. 

Sacrificing was done after fasting mice for 18h. At the 28
th
 day from 

EAC injection, three other mice from each group were also sacrificed 

for measuring the same parameters. The remaining mice in each group 

were maintained for measuring the mean survival time and life span.   

Tumour growth response  

The antitumour activity of the fungal extract was determined by the 

change in body weight and the change in diameter of the tumour after 

10, 20 and 28 days.
18

 
 

Determination of mean survival time  

The Mean Survival Time (MST) of standard and groups treated with 

the fungal extract was determined by noticing the mortality of Swiss 

albino mice as shown in Eq. (1).
16 

 

Mean Survival Time (MST) = (Days of 1
st
 death + Days of last 

death)/2 ………………………………………………………   Eq. (1) 

 

Percentage of increase in life span (%ILS)  

The effect of A. tubingensis extract on percentage of increase in life 

span (%ILS) of animals was calculated depending on the MST 

values,
16 

as displayed in Eq. (2).  

 

%ILS = {(MST of treated group- MST of control group) / MST of 

control group} ×100.     ………………………………………   Eq. (2) 

 

Haematological and biochemical parameters  

Blood was collected from the major blood vessels of mice using ether 

as anesthetic. Determination of haemoglobin (Hb) levels, red blood 

cell counts (RBC),
19

 white blood cell counts (WBC),
20

 were done. 

Lishman stained blood smear method was used to determine WBC 

differential counts.
21

 Also, serum alanine transaminase (ALT), serum 

aspartate transaminase (AST),
22

 cholesterol and triglycerides,
23

 were 

measured.                                                    
 

Histological study  

Skin biopsies from two mice in each group were taken, and were fixed 

for 24h in 10% formalin, then washed with tap water and dehydrated 

in serial dilutions of alcohols. The Specimens were purified in xylene 

established in paraffin at 56°C by using air of hot oven for 24h. 

Paraffin Melissa wax tissue blocks were prepared and partitioned at 4 

µm thickness using sledge microtome. This tissue sections were 

composed on glass slides and were deparaffinized then, haematoxylin 

and eosin stain was used, and the slides were finally investigated 

under light microscope.
24

 
 

Statistical analysis  
The results were expressed as mean ± standard deviations (mean ± 

SD). Data were analyzed by one-way analysis of variance (ANOVA) 

using Statistical Package of Social Science (SPSS) program, version, 

20. The presented mean values were separated using Duncan’s 

Multiple Range test, at p ≤ 0.05.
25

 

 

 

Results and Discussion 

Molecular identification of Aspergillus tubingensis 

Aspergillus tubingensis strain CRE4 isolated from C. roseus was identified 

using molecular techniques with accession number MG407714. Its relation 
with other fungal species is displayed in Figure (1) by phylogenetic tree. 
 

In vivo cytotoxicity assay  

Tumour Growth Response, Mean Survival Time and % Increase in Life 
Span.  

The data in Table (1) showed that the 50 and 100 mg/kg doses of fungal 

extract reduced the body weight of treated mice bearing tumour as 
compared to the untreated positive control group. The mean survival time 

(MST) of mice bearing tumour increased in treated groups as compared to 

the positive control group. Increases in the life span of tumour bearing 
mice treated with fungal extracts were observed as compared to the 

positive control group. This indicated that the fungal extract of A. 

tubingensis possesses an antitumour activity which increased the life span 
and survival time of mice bearing EAC in a dose dependent manner. Mice 

groups treated with fungal extracts showed a decrease in the tumour 

growth as compared to the positive control along the period of experiment 
with maximum decrease after 28days from EAC injection. Ehrlich ascites 

carcinoma (EAC) is one of the most common tumours used in 
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experimental studies. EAC is an undifferentiated carcinoma, highly 

transplantable, originally hyperdiploid, rapidly proliferated, 100% malignant, 
without regression, has shorter life span and does not have tumour-specific 

transplantation antigen (TSTA). EAC looks like human tumours which are 

very sensitive to chemotherapy because they have a rapid growth rate and 
are undifferentiated.26 Abdel-Azeem et al.27 studied the anticancer activity 

of extracts of endophytic fungi isolated from medicinal plants in Egypt. 

They recorded a significant decrease in tumour volumes of tumour-bearing 
mice after treatment with fungal extracts. Zein and Sabry,17 studied the 

anticancer activity of taxol produced by the endophytic fungus Aspergillus 

terreus against male Swiss albino mice bearing EAC. The tumour volume 
and the mice body weight were reduced in comparison with positive 

control group. Hereher et al.28 studied the antitumour activity of mushroom 

polysaccharides using mice bearing EAC, where significant reduction in 
tumour volume was observed in treated mice as compared with positive 

control. 

 
Effect of fungal extract on biochemical parameters of mice bearing tumour 

The results in table (2) show that at both the 14th and the 28th days, positive 

control groups exhibited an increase in the serum level of ALT, AST, 
cholesterol and triglyceride as compared to negative control group. 

However, mice groups treated with 50 and 100 mg/kg of fungal extract 

showed a significant decrease in the serum level of ALT, AST, cholesterol 
and triglyceride as compared to positive control group. This indicted the 

protective effect of the fungal extract against the tumour caused by EAC 

development. In the same vein, an increase in serum AST and ALT 
activities was detected in positive control Swiss albino mice which then 

decreased after treatment with fungal taxol extracted from the endophyte 
Aspergillus terreus.17 Similarly, Wani et al.29 reported that ethyl acetate 

extract of Chaetomium cupreum at a dose of 200 mg/kg decreased AST, 

ALT, cholesterol and triglycerides in EAC-bearing Swiss albino mice. 
Also, a highly significant decrease in AST and ALT was noticed in mice 

bearing EAC treated with mushroom polysaccharides compared with 

positive control.28 
 

Haematological parameters  

Table (3) shows the effect of A. tubingensis extract on haematological 
parameters after 14 days from injection with EAC. The results showed that 

Hb content, RBC count and platelets (PLT) in the EAC positive control 

group significantly decreased as compared to negative control group. 
Treatments with fungal extract at doses of 50 and 100 mg/kg significantly 

increased the three parameters compared to positive control group 

(p≤0.05). The total WBC significantly increased in positive control as 

compared to normal group, while the groups treated with fungal extracts 
reduced them, with more significant reduction at the dose of 100 mg/kg, as 

compared to positive group. Differential WBC count in positive group 

showed an increase in neutrophils, lymphocytes and basophiles, whereas 
they significantly decreased in the two groups treated with fungal extract 

as compared to positive control group.  The results in table (4) show the 

haematological parameters after 28 days from EAC injection. It was found 
that Hb content, RBC and PLT in the EAC positive control group showed 

more reduction after 28 days compared to those after 14 days from EAC 

injection. WBC and neutrophils showed an increase in count after 28 days 
as compared to those after 14 days from EAC injection. In general, the 

groups treated with different concentrations of fungal extract showed a 

significant improvement of haematological parameters as compared with 
positive control. The present results match the findings of Wani et al.29, as 

they stated that 200 mg/kg of Chaetomium cupreum extract increased 

haemoglobin content and red blood cell count, while decreased white 
blood cells count in EAC-bearing mice. Additionally, Choudhury et al.30 

found that the total counts of RBC, WBC and differential counts of WBC 

changed by EAC inoculation in Swiss albino mice, and were repaired 
when treated with MT81 in a dose-dependent manner.  

 

Histopathological study  
In the present study, histopathological alterations of tumour tissues were 

demonstrated at the 14th and the 28th days from EAC injection. Tissues of 

normal -ve control mice are displayed in Figure (2). It shows normal 
muscle bundles surrounded by normal adipose tissue. 

Figure (3 A&B) shows tissues of Ehrlich tumour positive control groups at 
the 14th and the 28th days, respectively. At the 14th day, frequent mitosis 

was observed (arrows) where the neoplastic cells appeared large with large 

vesicular hyperchromatic and karyomegalic nuclei. At the 28th day, mitotic 
activity of neoplastic cells was detected. Tissues of mice treated with 50 

mg/kg of fungal extract showed proliferation of fibroblasts which invade 

the tumour stroma, associated with abundant apoptosis and/or necrosis 
after 14 days from EAC injection. On the other hand, marked improvement 

was demonstrated in this group after 28 days with extensive apoptosis of 

neoplastic cells associated with few and sparse viable cells (Figure 4 
A&B). Remarkable improvement was observed in mice treated with 100 

mg/kg of fungal extract after 14 days from EAC injection compared to 

those of +ve control and 50 mg/kg treated ones, as the central necrosis 
and/or apoptosis were large and extensive (Figure 5A). 
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Figure 1: Phylogenetic analysis of A. tubingensis strain CRE4 
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The best remarkable improvement was demonstrated in the tumourous 

mice treated with 100 mg/kg of fungal extract at the 28th day compared to 
other treated groups (Figure 5B). Apoptosis of neoplastic cells was 

massive and diffuse with no viable cells demonstrated in this group. In 

general, histopathological alterations demonstrated at the 28th day showed 
significant and remarkable improvement in mice tissues as compared to 

those demonstrated at the 14th day. The improvement was recorded in a 

dose-dependent manner.Ehrlich solid tumours are structures like organs in 
their heterogeneity and their complication. Into these tumours, there are 

differences in oxygen pressure, nutrient flux and pH which may participate 

in the resistance of tumour to chemotherapy due to unequal drugs 
distribution into the matrix of the tumour.31, 32In tumour histopathology 

tissue, positive control group of solid tumour showed sheets of tumour 

cells of various shapes and proliferation. 250 mg of powdered freeze dried 
of Morinda citrifolia L. exhibited little proliferation with some of 

apoptosis and necrosis, while 500 mg of dried powdered freeze of Morinda 

citrifolia L. showed more necrosis and apoptosis.33 Zein and Sabry17 stated 
that histopathologically, taxol produced from the endophyte Aspergillus 

terreus enhanced the pathological features caused by the oxidative stress 

induced by EAC solid tumour. Choudhury et al.30 stated that the structural 
analogue of the toxin MT81displayed prominent antineoplastic activities 

against EAC cells in Swiss albino mice. Cell apoptosis was higher in EAC-

bearing mice treated with Chaetomium cupreum extract at a dose of 
200mg/kg as compared with doses of 100mg/kg and 50mg/kg.29 

 

Figure 2: T.S. of muscle bundles surrounded by normal 

adipose tissue of normal negative control mice (H&E, 100X). 

 

 

 

 

 

 

 

   

 

 

Figure 3: T.S. of Ehrlich tumour bearing mice showing Ehrlich Ascites Carcinoma (EAC) cells (A) at the 14
th
 day from EAC injection 

showing frequent mitotic figures (arrows); note: The neoplastic cells appeared large with large vesicular hyperchromatic and karyomegalic nuclei; (B) 

at the 28
th
 day from EAC injection showing mitotic activity of neoplastic cells (H&E, 400X). 

 

 

 

 

 

 

 

 

 

 

Figure 4: T.S. of Ehrlich tumour in mice group treated with 50 mg/kg of Aspergillus  tubingensis extract (A) at the 14
th
 day from EAC 

injection showing apoptotic bodies (arrows); (B) at the 28
th
 day from EAC injection showing extensive apoptosis (arrows) (H&E, 400X). 
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Figure 5: T.S. of Ehrlich tumour in mice group treated with 100mg/kg of Aspergillus tubingensis extract (A) at the 14
th 

day from EAC 

injection showing abundant apoptosis (arrows); (B) at the 28
th
 day from EAC injection showing massive apoptosis (H&E, 400X). 

  

 

 

Table 1: Effect of A. tubingensis strain CRE4 extract on body weight, mean survival time, life span and tumour growth in mice 
 

Group 
Body weight 

(g) 

Mean survival 

time (days) 
Life span (%) 

Tumour growth (mm
3
) 

After 10 days  After 20 days  After 28 days  

Normal mice (-ve control) 20.7
a
 ± 0.25 30

b
 --- 0

a  
± 0.0 0

a  
± 0.0 0

a  
± 0.0 

EAC-mice (+ve control) 26.2
c 
± 0.25 21.5

a
 --- 40

c
 ± 0.24 41

c
 ± 0.3 42

c
 ± 0.3 

EAC-mice + 50 mg/kg fungal extract 24.3
b  

± 0.37 31.5
b
 46.5

a
 27

b
 ± 0.19 16

b 
± 0.16 12

b 
± 0.09 

EAC-mice + 100 mg/kg fungal extract 23.4
b 
± 0.2 33

c
 53.4

b
 26

b
 ± 0.17 15

b
 ± 0.1 11

b 
± 0.09 

EAC: Ehrlich Ascites Carcinoma. Different letters in the same column indicate significant difference at p ≤ 0.05 according to Duncan's multiple range 

test, while the same letters indicate insignificance.  

 

 

 

Table 2: Effect of A. tubingensis strain CRE4 extract on biochemical parameters after 14 and 28 days from EAC injection 

14
th

 day from EAC injection 28
th

 day from EAC injection 

Group 
ALT 

(U/L) 
AST (U/L) 

Cholesterol 

(mg/dl) 

Triglyceride 

(mg/dl) 

ALT 

(U/L) 

AST 

(U/L) 

Cholesterol 

(mg/dl) 

Triglycerid

e (mg/dl) 

Normal mice 

(-ve control) 
26

a 
± 0.5 104

a 
± 0.5 68

a  
± 0.5 104

b 
± 0 26

a 
± 0.5 104

a 
± 0.5 68

a 
± 0.5 104

c 
± 0 

EAC-mice 

(+ve control) 
34

c 
± 1 138

d 
± 0 97

d  
± 0.5 140

c 
± 1 38

d 
± 0.5 186

d 
± 1 99

d 
± 0.5 142

d 
± 1.5 

EAC-mice + 50 

mg/kg fungal extract 
25

a 
± 0.5 134

b 
± 0.5 87

b 
± 0.5 88

a  
± 0.5 28

b 
± 0.5 154

c 
± 1.5 84

c 
± 1 82

a 
± 0.5 

EAC-mice + 100 

mg/kg fungal extract 
29

b
 ± 0.5 136

c 
± 0.5 93

c 
± 0.5 105

b  
± 0.5 32

c 
± 0.57 

133
b 
± 

0.57 
76

b 
± 1.1 87

b 
± 0.57 

ALT: Alanine transaminase, AST: Aspartate transaminase. Different letters in the same column indicate significant difference at p ≤ 0.05 according to 

Duncan's multiple range test, while the same letters indicate insignificance. 
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Table 3: Effect of A. tubingensis strain CRE4 extract on haematological parameters at the 14
th
 day from EAC injection 

Group 
Hb 

(g/dl) 

RBC 

(106/cmm) 

PLT 

(103/cmm) 

WBC 

(103/cmm) 

Neutrophil 

(%) 

Lymphocyte 

(%) 

Monocyte 

(%) 

Eosinophiles 

(%) 

Basophiles 

(%) 

Normal mice (-ve control) 14
c
 ± 0.15 7.5

c
 ± 0.15 673

b
 ± 0.5 3.25

a
 ± 1 51

a
 ± 0.5 43

b
 ± 0.5 5

c
 ± 0 1

a
 ± 0 0

a
 ± 0 

EAC-mice (+ve control) 8.8
a
 ± 1.5 5.4

a
 ± 0.15 650

a
 ± 1 5.25

c
 ± 1.5 63

c
 ± 1 49

c
 ± 0.5 2

a
 ± 0.5 1

a
 ± 0 2

b
 ± 0 

EAC-mice + 50 mg/kg fungal extract 11.9
b
 ± 0.45 6.6

b
 ± 0.01 653

a
 ± 1 4.25

b
 ± 0.57 58

b
 ± 1 37

a
 ± 1 4

b
 ± 0.5 1

a
 ± 0 0

a
 ± 0 

EAC-mice + 100 mg/kg fungal extract 11
b
 ± 0.25 6.1

b
 ± 0.01 685

c
 ± 0.57 3.45

a
 ± 0.5 60

b
 ± 0.5 38

a
 ± 0.5 2

a
 ± 0.5 1

a
 ± 0 0

a
 ± 0 

 Hb: haemoglobin; RBC: red blood cells; PLT: platelets count; WBC: white blood cells. Different letters in the same column indicate significant difference at p ≤ 0.05 according to  

 Duncan's  multiple range test, while the same letters indicate insignificance.  
 

 

Table 4: Effect of A. tubingensis strain CRE4 extract on haematological parameters at the 28
th
 day from EAC injection 

 

Group 
Hb 

(g/dl) 

RBC 

(10
6
/cmm) 

PLT  

(10
3
/cmm) 

WBC 

(10
3
/cmm) 

Neutrophile 

(%) 

Lymphocyte 

(%) 

Monocyte 

(%) 

Eosinophiles 

(%) 

Basophiles 

(%) 

Normal mice (-ve control) 14
c
 ± 0.1 7.5

c
 ± 0.15 673

c
 ± 0.5 3.25

a
 ± 1    51

c
 ± 0.5    43

b
 ± 0.5    5

d
 ± 0.5       1

a
 ± 0       0

a
 ± 0 

EAC-mice (+ve control) 8.2
a 
± 0.1 3.3

a 
± 0.00 544

a
± 0.57 6.25

d 
± 0.5 66

d 
± 0.5 49

d 
± 0.5 2

a
± 0.5 1

a 
± 0 2

c 
± 0 

EAC-mice + 50 mg/kg fungal extract 10.7
b 
± 0.0 3.9

b 
± 0.01 551

b
± 1 4.45

c 
± 1.1 47

a
± 1 35

a 
± 0.5 4

c 
± 0.5 1

a 
± 0 0

a 
± 0 

EAC-mice + 100 mg/kg fungal extract 10
b 
± 1.3 3.9

b 
± 0.01 564

c
± 1 4.25

b 
± 1.1 49

b 
± 0.5 47

c 
± 0.5 3

b 
± 0.5 1

a 
± 0 1

b 
± 0 

 Hb: haemoglobin; RBC: red blood cells; PLT: platelets count; WBC: white blood cells. Different letters in the same column indicate significant difference at p ≤ 0.05 according to  

                Duncan's multiple range test, while the same letters indicate insignificance.  
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Conclusion 

In conclusion, A. tubingensis strain CRE4 (MG407714) displayed 

potential cytotoxic effect in a dose-dependent manner on mice bearing 

Ehrlich Ascites Carcinoma. 
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