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ABSTRACT 

The present work aimed to evaluate the antitumor activity of tetrodotoxin (TTX) 

extracted from the Red Sea puffer fish, Lagocephalus sceleratus on the liver and kidney 

functions of Ehrlich Solid Carcinoma (EAC) bearing male albino mice. The puffer fishes 

were collected from the commercial catches at the Attaka fish landing station, Suez 

Governorate, Egypt. After 10 days of induction by Ehrlich Solid Carcinoma (EAC) cells, 

Ehrlich Solid Carcinoma (ESC) tumor inthigh musclesof induced mice was appeared and this 

time represented the zero day of the experiment. A sublethal dose of extracted TTX was 

administrated to mice having Ehrlich Solid Carcinoma (ESC) tumor, for a period of 3 weeks 

in nine equal doses (each 48 hours).  

Injection of TTX to mice specimens having Ehrlich Solid Carcinoma (ESC) tumorin 

G4resulted in a highly significant decrease in hepaticASAT and ALAT enzyme 

activities(P<0.01)after the third week of the experiment, compared with that of G3.Also, the 

injection of TTX highly significant (P<0.05) improved the kidney functions (urea and 

creatinine) in mice specimens having Ehrlich Solid Carcinoma (ESC) tumorspecimens(G4), 

comparing with that of G3 mice specimens. 
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INTRODUCTION 

Tetrodotoxin (TTX) is a naturally occurring toxin, it was believed to be confined to 

regions of South East Asia, but recent studies have demonstrated that, the toxin has spread to 

regions in the Pacific and the Mediterranean(1).Tetrodontiform fishes are known to 

accumulate tetrodotoxin (TTX) mainly in the liver and ovary through the food chain by 

ingesting TTX bearing organisms such as star fish, gastropods, flatworms, ribbon worms and 

crustaceans(2-4).  

Puffer fish have been known to be toxic to humans for a long time. Tetrodotoxin 

(TTX) is a very potent neurotoxin that is found in a variety of marine organisms (5-11) and 

also in some terrestrial ones (12-15).Its toxicity is often emphasized by referring to the fact 

that it is over a thousand times more toxic to humans than cyanide; TTX has no known 

antidote (3&16).  

Tetrodotoxin had been a useful tool in identification, isolation and characterization of 

voltage-gated sodium channels. Tosteson (17) demonstrated that TTX has a great ability to 

bind to the trans-membrane glycoprotein forming the Na+ channel which resulted in blocking 

it. Several research papers have been published the effect of TTX on cells of different size, 

type and shape. Recently, a group of Chinese scientists performed clinical trials in Canada 

and China using tetrodotoxin as an analgesic which reduces the intense pain caused by 

advanced cancer in patients. Administration of small doses of TTX resulted in pain relief 

lasted 2 to 3 weeks. The clinical trials indicated that the purified tetrodotoxin was safe when 

given in very small doses. It acts quickly and has a long duration of action. Compared to 
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morphine, TTX was 3000 times more powerful with fewer side effects and no addictive 

qualities (18). 

The basic aim in the use of these antitumor drugs is to inhibit the proliferation of 

tumor cells or kill them without damaging the normal cells. Among the most effective 

methods of treatment is the use of natural products which proved in many cases to have much 

of action less side effects than the chemical or radioactive treatments. A large number of 

natural products have been studied for anti-cancer activity on various experimental models 

(19, 20, 21).  

The use of Ehrlich solid Carcinoma (ESC) as a model in anti-cancer researches was 

proven by some authors to give accurate and reliable resultswhilethe reliability of such test 

lies in its ability to determine the value of any anticancer drug through prolongation of 

experimental animal life span(22-27). The reliability of such test lies in its ability to 

determine the value of any anticancer drug through prolongation of experimental animal 

lifespan in addition to the changes in number and viability of the cell line itself in addition to 

the volume of the liquid generated by the tumor inside the peritoneal cavity(28). 

Furthermore, Wu et al. (29) suggested thatthe toxicity of different organs of the puffer 

fishes is variable due to the number of TTX producing bacteria present with in the fish 

organs. There were some researches using a sub-lethal dose of TTX in the treatment of pain 

due to cancer, neuropathic pain due to nerve injury because of TTX selectivity and high 

affinity to block the voltage-gated sodium channels of excitable membranes (30). Also TTX 

and similar marine neurotoxins were used in cancer therapy (31). 

The present study was carried out to evaluate the antitumor activity of tetrodotoxin 

extracted from the liver of the Red Sea puffer fish, Lagocephalus sceleratusagainst Ehrlich 

Ascites Carcinoma (EAC) cells in Swiss albino mice. 

 

MATERIALS AND METHODS 

1. Tetrodotoxin (TTX) extraction   

Five specimens of puffer fish, Lagocephalussceleratus (total length ranged between 28 

and 33 cm) were collected from the commercial catches at Attaka fish landing site in Suez 

Governorate, Egypt.Fishes were dissected and the liver was removed and kept in bags; then it 

was frozen at -20
o
C till the time of extraction.  

In the laboratory, the tetrodotoxin (TTX) was extracted from the liver of the puffer fish 

according to the method of Kawabata (32). The crude TTX were purified and concentrated 

by evaporating excess of methanol; then dissolved in saline solution (sodium chloride 0.9 %).  

 

2. Tetrodotoxin (TTX) toxicity:  

The toxicity of the extracted TTX was determined (in mouse units) according to 

Kawabata (32) and Noguchi & Mahmud (33). Toxicity test were performed by a series of 

different concentrations which injected intra-peritoneal to different males of albino mice (20-

25 g body weight). The survival time was recorded (by minutes), calculate the mouse unit 

(MU), while one mouse unit is defined as the amount of toxin required to kill a 20 g mouse 

within 30 min (Table 1).  

 

3. Cancer cell line:  

Ehrlich Ascites Carcinoma (EAC, ECACC 87032503) cells via 20-g female albino 

mice were used, as a model for cancer cells. The cell line was obtained from National Cancer 

Institute, Cairo University. The cell line of EAC-cells was maintained in the laboratory until 

the end of all experiments. EAC–cells were maintained by weekly intra-peritoneal 

transplantation of 2.5×10
6
EAC cells/mouse into two females of albino mice specimens (18-

22 g total weight).  
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4. Induction of Ehrlich Solid Carcinoma (ESC) tumor:   

For induction of ESC tumor, male mice specimens were injected with 0.1ml of EAC 

which diluted in saline solution in the muscle of thigh. Induction of EAC to beard mice 

become in thigh muscles were performed during 10 days, then a solid tumor become in small 

size which convenient state to begin the experiment.  

 

5. Experimental design: 

Eighty healthy specimens of male albino mice (22-25 g. in body weight) were used in 

the experiment. Mice specimens were obtained from National Researches Center in Dokki, 

Cairo. The animals were kept under the normal laboratory conditions. They were divided into 

4 groups (each of 20 male mice). Experimental groups were separated in the cages to protect 

sexual desire, they exposed to 12 hours of regular light/dark periods. These animals were fed 

daily with vegetable, commercial protein rich pellet diet and free water supply. Experimental 

groups were designed as the following:  

Group 1 (G1): Contained 20 specimens, which injected with 0.1 ml of saline solution only, 

each 48 hours for three weeks (as a control group).  

Group 2 (G2): Contained 20 specimens, which injected with the liver extracted crude TTX of 

a dose equal 1\20 MU (65 microns) dissolved in 0.1 ml of saline solution, each 48 hours 

for three weeks.  

Group 3 (G3): Contained 20 specimens of Ehrlich solid carcinoma (ESC) cells bearing mice, 

which injected with 0.1 ml of saline solution only, each 48 hours for three weeks.  

Group 4 (G4): Contained 20 specimens of ESC bearing mice and treated by the injection 

ofliver extracted crude TTX of a dose equal 1\20 MU (65 microns) dissolved in 0.1 ml 

of saline solution, each 48 hours for three weeks.  

 

6. Blood sampling: 

At the start of the experiment (zero-day) and the end of each week (first, second and 

third week) of the experiment, 5 mice specimens from each group were used for blood 

collection from the retro-orbital venous plexus into two samples. Blood samples were taken 

without anticoagulant in sterile tubes for separation of serum which was used to measure the 

biochemical parameters.   

 

7. Biochemical analysis: 

Activities of serum aspartate transaminase and alanine transaminase (ASAT and 

ALAT IU/ml) were determined according to Schumann &Klauke (34) by using instruction 

manual of Human reagent kits purchased from Human Gesell Schaft for Biochemical and 

Diagnostic mph, Germany. Creatinine and urea levels in serum (mg/dl) were determined 

according to Young (35) by using the diagnostic of Diamond kits Diagnostic; MDCS GmbH 

Schiffgraben 4130175 Hannover, Germany.  

 

8. Statistical analysis: 

The data obtained from this investigation were statistically analyzed using one way 

ANOVA (T-test). Means of the same column followed by different small letters were 

significantly different between different groups in the same period. Means of the same 

rawfollowed by different capital letters were significantly different between different periods 

for the same group. 
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Table (1): Mouse units (MU) determination table (according to Kawabata, 32) 

Time(min.) 
Mouse 

units 
Time(min.) 

Mouse 

units 
Time(min.) 

Mouse 

units 

4. 00 5.62 6. 40 2.53 13. 00 1.42 

4. 05 5.40 6. 50 2.46 13. 15 1.40 

4. 10 5.19 7. 00 2.39 13. 30 1.38 

4. 15 5.00 7. 10 2.33 13. 45 1.36 

4. 20 4.82 7. 20 2.27 14. 00 1.34 

4. 25 4.66 7. 30 2.22 14. 30 1.32 

4. 30 4.50 7. 40 2.17 15. 00 1.30 

4. 35 4.36 7. 50 2.12 15. 30 1.28 

4. 40 4.23 8. 00 2.08 16. 00 1.26 

4. 45 4.10 8. 15 2.01 16. 30 1.24 

4. 50 3.99 8. 30 1.96 17. 00 1.23 

4. 55 3.88 8. 45 1.91 17. 30 1.21 

5. 00 3.72 9. 00 1.86 18. 00 1.19 

5. 05 3.68 9. 15 1.81 18. 30 1.18 

5. 10 3.58 9. 30 1.77 19. 00 1,17 

5. 15 3.50 9. 45 1.74 19. 30 1.15 

5. 20 3.42 10. 00 1,70 20. 00 1.14 

5. 25 3.31 10. 15 1,67 20. 30 1.13 

5. 30 3.26  10. 30 1,64 21. 00 1.12 

5. 35 3.19 10. 45 1.61 21. 30 1.11 

5. 40 3.13 11. 00 1.58 22. 00 1.10 

5. 45 3.07 11. 15 1.56 22. 30 1.09 

5. 50 3.01 11. 30 1.53 23. 00 1.08 

5. 55 2.95 11. 45 1.51 23. 30 1.08 

6. 00 2.88 12. 00 1.49 24. 00 1.07 

6. 10 2.79 12. 15 1.47 24. 30 1.06 

6. 20 2.70 12. 30 1.45 25. 00 1.05 

6. 30 2.61 12. 45 1.43   

 

RESULTS 

1. Tetrodotoxin (TTX) toxicity:   

Results of tetrodotoxin (TTX) toxicity showed that the TTX extracted from the liver 

of the Red Sea puffer fish, Lagocephalus sceleratus was moderately toxic.The mouse unit 

amounted 1.300 mg of crude liver TTX. Thus, the sub-lethal dose of TTX was equal to 65 μ 

(1/20 of mouse unit). 

 

2. Aspartate aminotransferases (ASAT) Activity (IU/L): 

The results of Table (2) showed that the activity of ASATin the blood serum of the 

control albino mice which injected with saline (G1) ranged from 42 to 54 IU/Lwith an 

average of 47.8 ± 4.49IU/L at zero-day.This ASAT average was non-significantly varied 

(P>0.05) during the next 3 weeks of the experiment. However, the ASATactivityin TTX 

injected group (G2) greatly increased from 47.8 ± 4.494 mg/ml during the zero-day to the 
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maximum average of 770 ± 634.2IU/L (P<0.01) after the first week of the experiment (Fig. 

1).  

In the case of mice specimens having Ehrlich Solid Carcinoma tumor (G3), 

theactivityof ASATwas very high during all periods of experiment, ranging between 683 ± 

114IU/Lin zero-dayand 1373 ± 60.14IU/L afterthe third week. The variation of ASAT was 

highly significant (P<0.01)between G3 and that of G1. On the other hand, injection of TTX to 

mice specimens having Ehrlich Solid Carcinoma tumorin G4 greatly decreased the activity of 

ASAT to 870.4 ± 74.01IU/L (P<0.01)after the third week, compared with that of G3 (Table 2 

and Fig. 1). 

 

3. Alanine aminotransferase (ALAT) activity (IU/L): 
The results of Table (3) and Figure (2)showed that the activity of ALATin the blood 

serum of the control albino mice which injected with saline (G1) ranged from 34 to 50 IU/L 

with an average of 42.8 ± 6.419IU/L at zero-day.This ALAT average was nearly similar 

(P>0.05) during the next 3 weeks of the experiment. This ALATactivityin TTX injected 

group (G2) greatly increased (P<0.01) and reached to maximum average of 181.4 ± 

97.46IU/L after the second week of the experiment and it sharply decreased (P<0.01) after 

the third week of experiment to 114±28.38 IU/L.  

In the case of G3, having Ehrlich Solid Carcinoma tumor, theactivityof ALATwas 

highly significantly varied (P<0.01) during all periods of experiment, starting with an average 

of 141.3 ± 25.79IU/L in zero-dayreaching to an average of 236 ± 64.14IU/L afterthe second 

week. On the other hand, injection of TTX to mice specimens having Ehrlich Solid 

Carcinoma tumor in G4 gradually decreased the activity of ALAT to 109 ± 13.66IU/L 

(P<0.01)after the third week, compared with that of G3 (Table 2 and Fig. 2). 

 

3.4. Concentration of serum urea (mg/dl): 

The results showed that the concentration of ureain the blood serum of the control 

albino mice which injected with saline (G1) ranged from 16 to 29 mg/dl with an average of 

23.0 ± 4.85mg/dlat zero-day.This average of serum urea was nearly similar (P>0.05) during 

the next 3 weeks of the experiment. However, the serum urea in TTX injected group (G2) 

increased from 23.0 ± 4.848mg/dl during the zero-day to the maximum average of 33.6 ± 

5.41mg/dl(P<0.05) after the first week of the experiment, then gradually decreased during the 

next period, reaching the minimum average (19.8 ± 1.3) after the third week (Table 4and Fig. 

3).  

In the case of mice specimens having Ehrlich Solid Carcinoma (ESC) tumor(G3), 

theserum urea concentrationwas highly significant varied (P<0.01) than that of the control 

group, during all periods of experiment, ranging between 33.33 ± 0.41mg/dlin zero-dayand 

44.8 ± 2.88mg/dl afterthe third week. While, the injection of TTX to mice specimens having 

Ehrlich Solid Carcinoma (ESC) tumor in G4 gradually decreased the serum urea from 33.33 ± 

0.41mg/dlin zero-day to 27.6 ± 2.7mg/mlafter the third week. The variation of urea in G4 

specimens was highly significant (P<0.01), comparing with that of G3 specimens (Table 4 

and Fig. 3). 

 

5. Concentration of creatinine (mg/dl): 
The results of Table (5) and Figure (4) showed that the creatinine concentration in the 

blood serum of the control albino mice which injected with saline (G1) ranged from 0.58 to 

1.1 mg/dl with an average of 0.81 ± 0.19mg/dlat zero-day.This serum creatinine average was 

nearly similar (P>0.05) during the next 3 weeks of the experiment, reaching the maximum 
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average of 0.85±0.18 mg/dl. However, the serum creatinine in TTX injected group (G2) 

increased to an average of 0.90± 0.41mg/dl after the second week of the experiment then 

decreased to the minimum average of 0.57±0.31 mg/dl (P<0.01) after the third week of 

experiment.  

In the case of G3, having Ehrlich Solid Carcinoma tumor, the concentration of serum 

creatinine was highly significant varied (P<0.01) than that of control group during all periods 

of experiment, reaching the maximum average of 1.46 ± 0.11mg/dl afterthe third week. On 

the other hand, injection of TTX to mice specimens having Ehrlich Solid Carcinoma 

tumor(G4)highly significant decreased this average of creatinine concentration from 1.37+ 

0.11 mg/dl at zero-day to the 0.78 ± 0.152 mg/dlafter the third week (Table, 5and Fig. 4). 

The results of Table (6) indicated that there are highly significant differences (P<0.01) 

between different experimental groupsin ASAT and ALAT enzyme activities, as well as urea 

and creatinine concentrations. While, non-significant differences were noticed between the 

different periods of the experiment in these parameters. 

 

Table (2): Effect of tetrodotoxin extracted from the liver of the Red Sea puffer fish, L. 

sceleratusonaspartate aminotransferase “ASAT” activity (IU/L) in blood serum of 

albino mice groups during the different experimental periods. 

Periods 

Groups 
Zero-day 1

st
 week 2

nd
 week 3

rd
 week 

G1 

Range 42 - 54 40 - 56 38 - 59 36 - 58 

Average±SD 47.8 ± 4.49 47.4 ± 6.47 48.2 ± 9.42 47.6 ± 9.24 

Significance A a A a A a A a 

G2 

Range 42 - 54 140 - 1560 356 - 530 463 - 682 

Average±SD 47.8 ± 4.49 770.6 ± 634.2 464 ± 65.86 567.6 ± 77.61 

Significance A a B b B b C b 

G3 

Range 500 - 800 995 - 1050 1031 - 1290 1300 - 1465 

Average±SD 683 ± 114 1015 ± 21.51 1158 ± 113.71 1373.2 ± 60.14 

Significance A b B b C c D c 

G4 

Range 500 - 800 670 - 770 870 - 988 773 - 975 

Average±SD 683 ± 114 722 ± 35.63 931.8 ± 56.41 870.4 ± 74.01 

Significance A b A c B d B d 

 
The different capital letters in the same raw are statistically significant and the different small letters 

in the same column are statistically significant. 
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Fig. (1): Aspartate aminotransferases (ASAT) activity (IU/L) in the blood serum of 

albino micegroups during the different experimental periods. 

Table (3): Effect of tetrodotoxin extracted from the liver of the Red Sea puffer fish, L. 

sceleratusonalanine aminotransferase “ALAT” activity (IU/L) in blood serum 

of albino mice groups during the different experimental periods. 

Periods 

Groups 
Zero-day 1

st
 week 2

nd
 week 3

rd
 week 

G1 

Range 34 - 50 35 - 55 36 - 46 35 - 55 

Average±SD 42.8 ± 6.419 42.2 ± 7.85 43.2 ± 5.16 44.6 ± 8.87 

Significance A a Aa Aa Aa 

G2 

Range 34 - 50 125 - 225 78 - 296 72 - 152 

Average±SD 42.8 ± 6.42 173.6 ± 40.37 181.4 ± 97.46 114 ± 28.38 

Significance Aa Bb Bb C b 

G3 

Range 100 - 169 120 - 265 128 - 285 145 - 153 

Average±SD 141.3 ± 25.79 191.2 ± 51.28 236 ± 64.14 147.6 ± 3.29 

Significance A b A b Bb Cc 

G4 

Range 100 - 169 120 -135 82 - 130 87 - 124 

Average±SD 141.3 ± 25.79 126.6 ± 5.41 114.2 ± 19.14 109 ± 13.66 

Significance A b A c B c B d 

The different capital letters in the same raw are statistically significant and the different small 

letters in the same column are statistically significant. 
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Fig. (2): Alanine aminotransferases (ALAT) activity (IU/L) in the blood serum of albino 

micegroups during the different experimental periods. 

Table (4): Effect of tetrodotoxin extracted from the liver of the Red Sea puffer fish, L. 

sceleratusonurea concentration (mg/dl) in blood serum of albino mice groups 

during the different experimental periods. 

Periods 

Groups 
Zero-day 1

st
 week 2

nd
 week 3

rd
 week 

G1 

Range 16 - 29 19 - 27 17 - 26 15 - 28 

Average±SD 23 ± 4.848 21.8 ± 3.56 22.2 ± 3.42 20.6 ± 4.88 

Significance A a Aa Aa Aa 

G2 

Range 16 - 29 23 - 30 27 - 40 18 - 21 

Average±SD 23 ± 4.848 33.6 ± 5.41 26 ± 2.55 19.8 ± 1.30 

Significance A a A b Bb C a 

G3 

Range 33 - 34 42 - 48 29 - 41 41 - 49 

Average±SD 33.33 ± 0.41 44.8 ± 2.16 35.4 ± 5.03 44.6 ± 2.88 

Significance A b B c A b Bb 

G4 

Range 33 - 34 27 - 344 20 - 34 25 - 32 

Average±SD 33.33 ± 0.41 30.8 ± 3.11 28.8 ± 5.81 27.6 ± 2.70 

Significance A b B d A c A c 

The different capital letters in the same raw are statistically significant and the different small 

letters in the same column are statistically significant. 
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Fig. (3): Concentration of urea(mg/dl)in the blood serum of albino mice groups during 

the different experimental periods. 

Table (5): Effect of tetrodotoxin extracted from the liver of the Red Sea puffer fish, L. 

sceleratusoncreatinine concentration (mg/dl) in blood serum of albino mice groups 

during the different experimental periods. 

Periods 

Groups 
Zero-day 1

st
 week 2

nd
 week 3

rd
 week 

G1 

Range 0.58 - 1.1 0.69 - 0.99 0.66 - 1.09 0.65- 1.12 

Average±SD 0.81 ± 0.195 0.83 ± 0.14 0.82 ± 0.19 0.85 ± 0.18 

Significance A a A a A a Aa 

G2 

Range 0.58 - 1.1 0.52 - 0.82 0.42 -1.4 0.32 - 0.37 

Average±SD 0.81 ± 0.195 0.66 ± 0.13 0.90 ± 0.41 0.57± 0.231 

Significance A a B b A a Bb 

G3 

Range 1.2 -1.5 1.0 - 1.4 0.95 - 1.2 1.3 - 1.61 

Average±SD 1.37 ± 0.11 1.2 ± 0.14 1.07 ± 0.097 1.46 ± 0.11 

Significance A b B c B b A c 

G4 

Range 1.2 -1.5 0.62 - 0.01 0.7 - 0.86 0.61 – 0.1 

Average±SD 1.37 ± 0.11 0.802± 0.14 0.81 ± 0.063 0.78 ± 0.152 

Significance A b B a B a B a 

The different capital letters in the same raw are statistically significant and the different small 

letters in the same column are statistically significant. 
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Fig. (4): Concentration of creatinine(mg/dl)in the blood serum of albino mice groups 

during the different experimental periods. 

Table (6): Analysis of variance (ANOVA) based on biochemical parameters in the blood 

of albino mice groups during the different periods. 

Parameters Source of Variation df F P-value 

ASAT 

Groups 3 24.253*** 0.0001 

Experimental periods 

(weeks) 
3 3.0422NS 0.0851 

Error 9 - - 

Total 15 - - 

ALAT 

Groups 3 9.6610 ** 0.0035 

Experimental periods 3 1.8127NS 0.2149 

Error 9 - - 

Total 15 - - 

Urea 

Groups 3 9.3094 ** 0.0040 

Experimental periods 3 0.1461 NS 0.9296 

Error 9 - - 

Total 15 - - 

Creatinine 

Groups 3 6.8660* 0.0105 

Experimental periods 3 1.3256NS 0.3256 

Groups 9 - - 

Experimental periods 

(weeks) 
15 - - 

Note: *= significant; ** &***= highly significant and N.S= non-significant. 
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DISCUSSION 

In the present study, local treatment with TTX resulted in a significant decrease in the 

activity of ASAT & ALAT values after the third week. These data in compared with that of 

untreated ESC mice group (G3) which recorded the most increasing values through all 

periods of the study. TTX has brought back values of ASAT and ALAT in ESC group (G4) 

to nearly normal mice group; indicating the reduction of tumor activity.  

Also, the present results were supported by Roselli et al.(36) and Abd El-Motelp & 

Zaazaa(37), who revealed that, TTX induced a down-regulation of enzyme synthesis. They 

showed that, treatment with TTX markedly decreased hepato-aminotransferase activity. 

Abd El-Dayem et al. (38) discussed effects of tetrodotoxin and/or doxorubicin on 

Ehrlich ascites showed significant increase in the liver activity enzymes of tumor-bearing 

mice when compared with the normal control mice.  

Similar results have been obtained from treatment with other natural products such as 

green tea (39); Indigofera plant extract (40); Nigella sativa seeds (41); rosemary (42)and 

grape seeds extract (GSE) (43) on Ehrlich ascites tumor (EAT) cells. 

The present study recorded an increase of values in the concentration of urea and 

creatinine in mice specimens having Ehrlich solid carcinoma tumor. These results are 

indications to kidney biochemical markers of solid tumor bearing mice. The treatment with 

TTX had a significant decrease in these values, referring to the efficiency of crude TTX 

extracted from puffer fish. Also, these results brought back of kidney biochemical markers 

nearly to the normal control group. 

All of the changes in treated group were side effects as a weakly hepato-renal toxicity 

of TTX. These changes indicated that TTX doses were accumulated in mice organs. No 

significant changes were observed for either urea or creatinine levels, suggesting no renal 

toxicity as well as for liver enzymes during the first and second weeks of the experiment. But, 

significant decreases in urea, creatinine and transaminase activities were recorded in the 

treated group (G4) with TTX in relation to ESC control. 

These results were supported by Subramanian & Gowry(44). They found a significant 

antitumor activity of Brassica oleraceaitalicaon EAC bearing mice. In short-run, no toxicity 

observed in hepato-renal system. But, at the long-run, an increase was recorded in the urea 

and transaminase activity (ASAT & ALAT) indicating its hepato-renal dysfunction and 

metabolism disorder. 

The present observations declared that, activity of liver and kidney markers showed a 

significant anti-metastatic effect of TTX on ESC bearing mice. Treatment with TTX brought 

back the activity of hepatic parameters and the concentration of kidney parameters to adverse 

effect of aggressive carcinoma cells. Also, anti-metastatic mechanism has occurred by 

transformed carcinoma cells which multiplicated, migrated and invaded liver and Kidney 

through blood and lymphatic systems.  

These results agree with the findings of Fouda(31) on cancer metastasis in liver,where 

plasma membrane-bound liver enzyme strongly affected by liver cellular damage, they had a 

potent inhibitor of the neoplastic process as a result of its pivotal role in the cellular 

antioxidant system.  

Jayaram et al.(45) stated that the best method of cancer treatment is the one causes 

cancer cells to kill themselves (i.e. to undergo apoptosis-programmed cell death) instead of 

overall necrosis. Such an approach will reduce the adverse side-effects of chemotherapy.  

Also, Salem et al.(46) observed that Levamisole can be used as anti-cancer agent 

when combined with chlorambucil. It has improved to liver and kidney functions by increases 

apoptosis rate of EAC leading to an increase in survival rate of cancer bearing mice. They 
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found a significant increase of ALAT, ASAT and creatinine in group of Ehrlich ascites 

carcinoma bearing mice. But, it has adverse effect on the liver and kidneys functions.  

Otherwise, grape seeds extraction (GSE) which used as treatment for cancer cell 

invasion,it showed amelioration to urea and creatinine values toward normal in comparing to 

EAC group, which had increase in creatinine and blood urea nitrogen levels that may be 

attributed to renal tissue damage (43). 
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 (لاجوضيفبلاش ضيليراتبش)تقيين الٌشبط الوضبد للأورام ببضتخذام التترادوتوكطيي الوطتخلص هي كبذ ضوكة القراض 

 على وظبئف الكبذ والكلى في الفئراى البيضبء الوصببة ببلطرطبى

 

أحوذ هطعذ عسة،هحوذ هحوود علي أبوزيذ، هحوذ حبهذ غبًن، علاء حوبد حبهذ ادريص 

 قظٌ ػيٌ اىحٞ٘اُ، ميٞت اىؼيً٘، جبٍؼت الأسٕز، اىقبٕزة، ٍصز

حٖذف ٕذٓ اىذراطت إىٚ حقٌٞٞ اىْشبط اىَضبد ىلأٗراً ببطخخذاً طٌ اىخخزادٗح٘مظِٞ اىَظخخيص ٍِ مبذ طَنت 

ػيٚ ٗظبئف مو ٍِ اىنبذ ٗاىنيٚ فٜ اىفئزاُ اىبٞضبء اىَصببت  (لاج٘طٞفبىٞض طٞيٞزاحبص)اىقزاض ببىبحز الأحَز 

بؼذ ٍزٗر ػشزة أٝبً ٍِ .ٗقذ جَؼج أطَبك اىقزاض حيقت الأطَبك فٜ ٍْٞبء ػخبقت بَحبفظت اىظ٘ٝض، ٍصز. ببىظزطبُ

فٜ ػضلاث اىفخذ، ظٖزث الأٗراً اىصيبت فٜ ٕذٓ اىؼضلاث،  (طلاىت اٝزىٞش)حقِ اىفئزاُ اىبٞضبء ببىخلاٝب اىظزطبّٞت 

حٌ اىحقِ اىَ٘ضؼٜ ىيفئزاُ اىبٞضبء اىَصببت ٗمذىل ٍجَ٘ػت اىفئزاُ اىضببطت . حٞث اػخبز ٕذا اىًٞ٘ بذاٝت اىخجزبت

 .( طبػت48بَؼذه جزػت مو )بجزػبث ححج ٍَٞخت ٍِ طٌ اىخخزادٗح٘مظِٞ ىَذة ثلاثت أطببٞغ فٜ حظغ جزػبث ٍخخبىٞت 

أظٖزث اىْخبئج أُ اىحقِ اىَ٘ضؼٜ ىلأٗراً ىيخخزادٗح٘مظِٞ فٜ اىفئزاُ اىَصببت أدٙ اىٚ ّقص ٍيح٘ظ فٜ ّشبط 

الاّشَٝبث اىنبذٝت مَب أدٙ اىٚ ححظِ ٍيح٘ظ ى٘ظبئف اىنيٚ بؼذ الأطب٘ع اىثبىث ٍِ اىحقِ ٍقبرّت ببىَجَ٘ػت اىضببطت 

.   اىَصببت ببىظزطبُ ٗىٌ ٝخٌ حقْٖب

ٗقذ اطخْخجج اىذراطت أُ طٌ اىخخزٗدٗح٘مظْٞبىَظخخيص ٍِ مبذ طَنت اىقزاض، ىٔ ّشبط ٍضبد ىيظزطبُ ٗاىذٛ 

ٝظٖز فٜ حأثٞزٓ ػيٚ اىحبىت اىفظٞ٘ى٘جٞت ىيفئزاُ اىبٞضبء اىَصببت ٍِ خلاه ححظِ ّشبط اّشَٝبث اىنبذ ٗٗظبئف اىنيٞت فٜ 

 .ٕذٓ اىفئزاُ

 


