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ABSTRACT  
The present study aim to evaluate the ability of fresh pineapple juice against the genotoxicity side effects of Ifosfamide anti-cancer drug. It 
was done through using the dominant lethal mutations, one of the short-term tests that adopted in such studies. The results of this study 
showed that there was a significant reduction of the total and live implants in some weeks and a high morale significant of the other weeks 
being tested. There was also a significant increase or a high morale significant in the number of dead embryos at an early stage of growth. 
The toxicity of Ifosfamide induced dominant lethal mutations which markedly appeared during the 1,2,3 and 5 weeks mating periods, this 
implies that the early spermatids, primary spermatocytes and spermatozoa and late spermatids were the most affected stages by this 
treatment. On the other hand the dual treatment with pineapple and Ifosfamide caused marked increase in fertility index and total number of 
implantation and live implants, a noticeable decrease in the numbers of early dead embryos. This represented that the oral administration of 
pineapple was found to be effective in reducing the dominant lethal mutations values in the early spermatids , primary spermatocytes and 
spermatozoa and late spermatids stages , which are the same cytological stages affected by Ifosfamide treatment only 
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INTRODUCTION 
 

Ifosfamide anti-cancer drugs which is one of the most chemotherapy drugs used in the treatment of many 
cancers that affect humans, such as testicular tumors [1], bladder tumors [2], lung cancer, liver, lymph nodes [3], 
kidney cancer [4] and lymphoid cancer [5]. 

Numerous studies focued on assessing the safety of anti-cancer drugs, most of these drugs are effects 
genotoxic ability and caused however chromosomal aberrations (CAs) in bone marrow of mice [6; 7], They 
increased sister chromatid exchanges (SCEs) in mice bone marrow cells, lymphocytes (8; 9), this next to have 
mutations effect and strong reproductive cells in many strains of male and female mice and male rats and 
Chinese hamsters [10;12]. Add to it are causing fractures in the deoxyribonucleic acid DNA [13] and because 
these drugs work mostly on damage to the DNA molecule, which could lead to the emergence of secondary 
tumors after chemotherapy stopped [14;15]. 

Hence some studies have suggested that the use of antioxidant agents during chemotherapy may reduce the 
cytotoxicity and DNA damage accident in normal tissue as a result of such treatment [16] as they work 
scavenger free of cracks, preventing them from interacting with cellular DNA molecules [17]. One of the easiest 
ways to get such protection is exposure to natural inhibitors, especially through food [18;19]. 
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Many reports aimed to study the ability mutagens for drug Ifosfamide and effectiveness juice fresh 
pineapple in reducing these toxic effects for instand [20;21] report of that pineapple can be used as a facilitator 
of the Digestive and Vaccine Formulation, and it also has properties that the active as the Antitumor and ant 
metastatic activity. It also has high efficiency of intestinal worms repellent ante-worms [22] and killer of 
intestinal roundworms that parasitize on the front part of the intestine [23]. It also used against infectious tumors 
and found that it has no acutely toxic or mutagenic and that it is safe and has the ability against peptic ulcers 
caused by drugs [24]. 

 
MATERIAL AND METHODS 

 
Ifosfamide (Holoxan), which is a powder which is white and melted easily in distilled water or in the 

normal saline and selected packages property size 2 g, was obtained from the hospital, Dr. Abdel Rahman Taha 
Bakhsh, Jeddah after importing it from the original company of the property (Baxter Oncology Gmb H, 
Kantstrasse 2, D-33790 Haalle, Germany). 

Pineapple juice (known scientifically Ananas comosus) and a specific dose depending [25] to highlight the 
protective role of pineapple against genotoxicity for Ifosfamide drug as an oxidizing. 

 
Animals: 

Male albino mices strain MFI old 10-12 weeks, were obtained from Animal House of King Fahd Medical 
King Abdul aziz University in Jeddah, Mice were in cages in a special plastic under appropriate lab.. 

 
Methods: 

Applied in this research program is among the most widely used to evaluate the ability mutagens for 
different chemical compounds, and knows this program the standard Dominant lethal protocol depending on the 
Ehling et al. [26], and used in this research A total of 60 mice were male 720 of female and divided males into 
four groups: group I: control (C) and included 10 mice treated with physiological solution through the intestinal 
tube. group II (P): treated with pineapple juice (0.4 ml/kg/day) only included 10 mice according to  Xie et al. 
[25] through the mouth and by intestinal tube for a period of five consecutive days. group III (T1): treated with 
Ifosfamide only which included 20 mice treated with therapeutic dose for humans (30 and 150 mg/kg) according 
to Yamada et al.[27] and which adjusted for mice according to Paget and Barnes [28] by injection into the 
peritoneal cavity for a period of five consecutive days. group IV: same treatment double (P+T1) and included 20 
mice treated with pineapple juice (0.4 ml/kg/day) by mouth and by tube intestinal and for five consecutive days 
was also given Ifosfamide in the same period but dose (30 and 150 mg/kg) by injection into the peritoneal cavity 
for a period of five consecutive days. 

 
Table 1: The number of mice and the amount of doses of different groups experience. 

Group IV  (P+T1 )  Group III (T1) Group II ( P) Group I  (C) 

Dose 
Number 
 of mice Dose Number 

 of mice Dose Number 
 of mice Dose Number 

 of mice 

T2A  P 0.4 ml / kg + 1.0 

mg   / kg  
10 

T1A  1.0  
mg /kg 

10 
(0.4 ml / kg) 
Pineapple 

10 Physiological 
solution 10 

T2B  P 0.4 ml / kg + 10.0 

mg   / kg  
10 

T1B  10.0  
mg /kg 

10 

C:Control , P: Treatment with Pineapple , T1:Treatment with Ifosfamide, P +T1:Treatment with Pineapple & Ifosfamide 
 
After the treatment of male mice in all previous groups, they left for two days. At the beginning of the 18 

day. Two of the female mice aged from 10-12 weeks never mated before, were left for mating for five days and 
at the beginning of the 13 day; Females were separated from males, then males were left for two days without 
females, process was repeated every week for six consecutive weeks. At the beginning of each week put males 
in cages which contained new females which never mated before, and females that have been separated for a 
week, and after 14 days of the mid-week and put into it with males were calculated number of females pregnant 
the total number of females that were placed with males per week alone. It was open womb for every pregnant 
female and examined its contents and record it the total number of implantations, and select the number 
implants live and the number of implants dead were also calculate the number of embryos dead either at an early 
stage of growth or in the late stage of it, and then calculated the incidence of genetic factors deadly depending 
on the prevailing equation Kirk and Lyon [29] as follows: 
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The frequency of dominant lethal genetic factors have been calculated according to the equation of Ehling 

et al. (26) as follows: 
 
 
 
 
 
 
Through the results obtained were identified any of the stages in the process of cellular spermatogenesis 

may have been more sensitive and vulnerable to various transactions, as each week of the six weeks under test is 
an indicator of the specific cellular stage of stages of spermatogenesis [30]: 

First week       (7-12)  �� � Spermatozoa 
Second week   (14-19) �� � Late Spermatids  
Third week     (21-26) �� � Early Spermatids  
Fourth week   (28-33) �� � Secondary Spermatocytes  
Fifth week      (35-40) �� � Primary Spermatocytes  
Sixth week      (42-47) �� � Spermatogonia  
Statistical Analysis: 
The significances were calculated by moral results using the student's t test and (ANOVA) analysis . 
 

Results: 
Effect of treatments with Ifosfamide drug: 

Evidenced by the results obtained from Table (2) that the treatment doses of the drug Ifosfamide (30,150 
mg/kg) did not have a significant impact on manual fertility except in some weeks under test, which has been 
inferred from the proportion of females mated. 

Fig (1) shows evidence of fertility to male mice treatment and compared to the control group. The autopsy 
females vaccinated by males control sample, it was found that the total number of implantation was high and 
ranged between 10.63±1.35 and 13.88±1.17 per female fertilized. In females vaccinated by male mice treatment 
dose of drug Ifosfamide (30,150 mg/kg), it has been observed that the drug may cause a reduction in the total 
number of implantation appeared a significant degree (P<0.05) or a high degree (P<0.01) of moral during some 
weeks under test. 

Fig (2) shows the impact of treatment the therapeutic dose of the drug (30 mg/kg) in reducing the total 
number of implantation and compared to the control group. As for the total number of live implants, has also 
declined significantly and the high degree of moral or moral, especially in females vaccinated during the first 
and fourth weeks of the last treatment compared with the control sample. 

Fig (3) shows the average total number of female live implantation in control groups, as well as in females 
vaccinated males treatment dose of the drug (30,150 mg/kg) over six weeks under test. As can be seen from the 
results table (2) that the drug has caused a rise significantly in the rate of embryos dead at an early stage of 
growth and that have emerged over some six weeks under test, as the treatment dose of the drug (150 mg/kg) 
has caused a rise in the rate of embryos dead at an early stage of growth appeared a significant degree(P<0.05)  
during the first week, the third, sixth and highly (P<0.01) moral during the second week and the fifth when 
compared with the control group. 

Fig (4) shows many dead embryos at an early stage of growth as a result of that transaction. While the dose 
of the drug (30,150 mg/kg) treatment did not have a significant impact on the rate of dead embryos at a late 
stage of the growth during the six weeks being tested and compared to the control sample. When calculating the 
ratio of dominant lethal genetic factors developed found that the highest value has been obtained as a result of 
the dose of the drug (30 mg/kg) treatment Ifosfamide had been in the third and fifth weeks, recorded 6.0% and 
5.0%, respectively. This indicates that the most vulnerable cellular stages and the sensitivity of the real estate 
are Early Spermatids stage and primary spermatocytes stage respectively (Table 2 and Fig 5). The highest value 
of genetic factors deadly prevailing initiated as treatment dose of the drug Ifosfamide (150 mg/kg) has emerged 
during the first and second weeks, as was the rate of 23.0% and 19.0%, respectively, so the two stages of 
spermatozoa and late spermatids two more stages cellular sensitivity and affected by these treatment of the drug 
(Table 2 and Fig 5). 

 
 

1-                                                     ×100 
Live implants/total implants(treated)  

 

Live implants/total implants ( control)  

1-                                                      ×100      
Live implants/pregnant treated females  

 

Live implants/pregnant control females  
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Effect of the dual treatments with pineapple and drug Ifosfamide:  

Evidenced by the results table (2) that the double dose treatment (0.4 ml/kg) of pineapple and doses 
(30,150mg/kg) of Ifosfamide drug had improved the higher fertility updated guide gradually emerged during 
some six weeks mating under test. The total number of implantation is observed from Fig (6) that the transaction 
is double pineapple and real estate have had a gradual rise in the average implantation college seemed more 
obvious and highly moral or highly significant during the first week, the second and fourth of the last treatment, 
compared treatment dose (30,150mg/kg) of the drug. The total number of live implantation for females mated to 
males the dual pineapple treatment drug has increased the number of live embryos remarkable rise appeared a 
high degree of moral or moral and also during the first week, the second and fourth quarters of last treatment 
(Fig 3). The table (2) shows that dual pineapple treatment and real estate have had a significant decrease in the 
rate of dead embryos at an early stage of growth during some six weeks mating under test seemed more 
pronounced and, to a significant (P<0.05)extent during the first week of the last treatment. The rate of dead 
embryos in the late stage of growth there were no significant differences between male female treatment dose 
(30,150mg/kg) of drug Ifosfamide and that dual pineapple transaction and property during the six weeks under 
test 

It is past results possible expense ratio genetic factors deadly prevailing created in male rats treated 
pineapple and property as shown by Table (2) where clear them that the transaction double pineapple and drug 
Ifosfamide have had a significant decrease in the values of genetic factors deadly prevailing developed in early 
spermatids stage and primary spermatocytes stage as a result of the transaction (0.4 ml/kg + 30 mg/kg) of 
pineapple and real estate, which cellular stages most affected as a result of treatment dose (30 mg/kg) of 
Ifosfamide drug alone. Also showed treatment (0.4 ml/kg + 150 mg/kg) of pineapple and real estate response 
and a marked improvement in the values of genetic factors deadly prevailing developed through first and second 
weeks and two stages spermatozoa and late spermatids and which were of more stages cellular sensitivity and 
affected as a result of treatment dose (150 mg/kg) of the drug Ifosfamide alone. 

Given the results obtained from analysis of variance in Table (3) shows that the first, the second and fourth 
weeks of the last transaction may log difference highly significant (P<0.01) in the average total number of 
implantation between treatment dose (30,150 mg/kg) of the drug Ifosfamide and transactions double were 
(F=3.44), (F=4.24) and (F=3.59), respectively. Through comparison test account to the least significant 
difference (LSD) appeared highly significant difference (P<0.01) in the mating period  [7-12], [28-33] as a 
result of treatment dose (30,150 mg/kg) of the drug compared to the control sample (Fig7). And therefore the 
order of doses in terms of their impact highest in the rise in the total number of implantation during mating first 
and fourth respectively: 

T2B     >> T2A >>  P  >> T1A >> T1B 
P     >> T2B >>  T2A >> T1A >> T1B 
The moral difference (P<0.05) has appeared in the mating period [14-19] as a result of treatment dose (150 

mg/kg) of the drug and dose treatment (0.4 ml/kg) of pineapple in the period [21-26] as a result of treatment 
dose (150 mg/kg) and period (35-40) result treatment (0.4 ml/kg + 30 mg/kg) and period (42-47) as a result of 
the transaction (0.4 ml/kg + 150 mg/kg) and compared to the control sample (Fig 7). And therefore the order of 
doses in terms of their impact highest in the rise in the total number of implantation during mating second, third, 
fifth and sixth respectively: 

P  >> T2B >>  T2A >> T1A >> T1B 
T1B  >> T2B>>  P  >> T1A >> T2A 
P  >> T1B >>  T2B >> T2A >> T1A 
T2B  >> P  >>T1A >> T1B  >> T2A 
The results obtained from the analysis of variance table (4) there is a difference highly significant (P<0.001) 

in the average total number of live implantation appeared only in the first mating period, the second and fourth 
days [7-12], [14-19] and (28-33) with (F=5.32), (F=5.04) and (F=5.50), respectively. Through account 
comparison test for less significant difference LSD appeared in the mating first difference high moral (P<0.001) 
in the average total number of implantation live transaction outcome dose (150 mg/kg) of the drug and the 
difference highly significant (P<0.01) as a result of treatment dose (30 mg/kg) of the drug and compared to the 
control sample. In the second mating period, the difference recorded highly significant (P<0.01) as a result of 
the treatment dose (150 mg/kg) of the property and moral difference (P<0.05) as a result of the treatment dose 
(0.4 ml/kg) of pineapple and compared to the control sample. During the mating fourth record a highly 
significant difference (P<0.01) as a result of the treatment dose (150 mg/kg) of the property and moral 
difference (P<0.05) as a result of the treatment dose (30 mg/kg) of the drug and dose (0.4 ml/kg) of pineapple 
and compared to the control sample (Fig 8). And therefore the order of doses in terms of their impact highest in 
the rise in the total number of live implantation during the first mating period. 

T2B     >> P  >>  T2A >> T1A >> T1B 
The arrangement in the second mating period was: 
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P     >> T1A >>  T2A >> T2B     >> T1B 
In the fourth mating arrangement was: 
P     >> T2B >>  T2A >> T1A >> T1B 
As shown the results obtained from analysis of variance in Table (5) that the difference moral (P<0.05) 

between the transactions under study in the average embryos dead at an early stage of growth recorded in the 
period mating first, whereof (F = 2.69), and the fourth was (F = 2.36) and when calculating the comparison test 
of the least significant difference (LSD) during mating under test between averages embryos dead at an early 
stage of growth, we find that two mating first and sixth recorded difference highly significant (P<0.01) as a 
result of treatment dose (150 mg/kg) of the drug and the second mating periods, third and fifth saw both of them 
are differences highly significant (P<0.05) in the average fetal dose-dead as a result of the transaction (150 
mg/kg) of the property, in addition to the fourth mating period may have seen other is a difference highly 
significant (P<0.05) as a result of treatment dose (0.4 ml/kg) of pineapple and compared to the control sample 
(Fig. 9). Hence transactions can be arranged in terms of their impact highest in the high dead embryos at an 
early stage of growth during mating periods under test in a row: 

T1B     >> T2B>>  T2A >> T1A >> P 
T1B     >> T2B>>  T1A >> P  >> T2A 
T1B     >> T1A >>  T2B  >> P  >> T2A 
T1B     >> T1A >>  T2A  >> T2B  >> P 
T1B     >> T1A >>  T2B  >> T2A  >> P 
T1B     >> T2B>>  P  >> T1A >> T2A 
 
As they appear the results obtained from analysis of variance table (6) that there were no significant 

differences in the rates of dead embryos in a late stage of the transaction between growth and compared to the 
control sample during mating periods under test. And the work of the comparison test using the least significant 
difference (LSD) also showed no significant differences in the rates of dead embryos in the late stage of growth 
as a result of the transactions and during mating periods under test (Fig 10). 

 
Table 2: Effect of Pineapple Juice, Treatments of (30,150 mg/kg ) of Ifosfamide and The Dual Treatment with Pineapple and Ifosfamide 

Through the analysis of the dominant lethal mutations in Male Mice . 

 
C: Control ,P: Pineapple Juice (0.4 ml /kg), T1A: Ifosfamide (30 mg/kg), T1B: Ifosfamide (150 mg/kg), T2A: Pineapple and Ifosfamide 

(0.4 ml/kg +30 mg/kg),T2B: Pineapple and Ifosfamide (0.4 ml/kg +150 mg/kg)   
 p*  significant<0.05 p**  highly significant<0.01 p***  extremly significant<0.001 
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Table 3: ANOVA and LSD between The Effect of Treatment of  (30,150 mg/kg ) of Ifosfamide , Pineapple Juice and  The Dual Treatment 
with Pineapple and Ifosfamide on mean of Total of implants Over the six weeks to the test. 

 
 

 ( (LLSSDD))  ((AANNOOVVAA))  
 

 
(Sig) Mean Difference 

Groups 
Treatment 

 
(Sig) 

 
 (F)  

 00 .2  ( P) 

�� 3.  44  
Control 

(C) 

FF i
i rr s
s tt
  ww

ee ee
kk   �� 96 .3  (T1A) 

�� 13 .5  (T1B) 

 85 .1  (T2A) 

 48 .0  (T2B) 

� 38 .3-  ( P) 

�� 24 .4  
Control 

(C) 

ss ee
cc oo

nn dd
  ww

ee ee
kk    79 .0  (T1A) 

� 46 .3  (T1B) 

 50 .0-  (T2A) 

 63 .0-  (T2B) 

 44 .0-  ( P) 

 65 .1  
Control 

(C) 

tt hh
ii rr
dd   

ww
ee ee

kk    63 .0  (T1A) 

� 56 .2-  (T1B) 

 89 .0  (T2A) 

 67 .0-  (T2B) 

 83 .0-  ( P) 

�� 59 .3  
Control 

(C) 

ff oo
uu rr

tt hh
  ww

ee ee
kk   

�� 88 .1  (T1A) 

�� 33 .2  (T1B) 

 00 .1  (T2A) 

 13 .0-  (T2B) 

 88 .0  ( P) 

 55 .1  
Control 

(C) 

ff ii
ff tt
hh   

ww
ee ee

kk   

�� 45 .3  (T1A) 

 30 .1  (T1B) 

� 65 .2  (T2A) 

 21 .2  (T2B) 

 00 .1-  ( P) 

96 .0  

Control 
 

(C) 

ss ii
xx tt

hh   
ww

ee ee
kk   

 41 .0-  (T1A) 
 29 .0-  (T1B) 
 25 .0  (T2A) 
� 27 .2-  (T2B) 

  
 
p*  significant<0.05              p**  highly significant<0.01                p***  extremly significant<0.001 
 
Table 4: ANOVA and LSD between The Effect of Treatment of  (30,150 mg/kg ) of Ifosfamide, Pineapple Juice and  The Dual Treatment 
with Pineapple and Ifosfamide on mean of Total of live implants  Over the six weeks to the test  
  
  

  (  (LLSSDD))  ((AANNOOVVAA))   
 

(Sig) 
Mean Difference Groups 

Treatment 
 

(Sig) 
 

  (F)  
 63  .1  ( P) 

� 5.   32 
Control 

 
(C) 

FF
ii rr

ss tt
  ww

ee ee
kk   

�� 71  .3  (T1A) 
� 71  .6  (T1B) 
 99  .1  (T2A) 
 88  .0  (T2B) 
� 20  .3-  ( P) 

� 04  .5  
Control 

 
(C) 

ss ee
cc oo

nn dd
  ww

ee ee
kk   

 04  .1-  (T1A) 
�� 71  .4  (T1B) 

 50  .0-  (T2A) 
 25  .0  (T2B) 
 33  .0-  ( P) 

 97  .0  
Control 

 
(C) 

tt hh
ii rr

dd   
ww

ee ee
kk   

 88  .0  (T1A) 
 63  .1-  (T1B) 
 78  .0  (T2A) 
 22  .0-  (T2B) 
� 62  .1-  ( P) 

� 50  .5  
Control 

 
(C) 

ff oo
uu rr

tt hh
  ww

ee ee
kk   

� 60  .1  (T1A) 
�� 43  .2  (T1B) 

 70  .0  (T2A) 
 65  .0-  (T2B) 
 63  .0  ( P) 

 63  .1  
Control 

 
(C) 

ff ii
ff tt

hh   
ww

ee ee
kk   �� 71  .3  (T1A) 

 43  .2  (T1B) 
 67  .2  (T2A) 
 22  .2  (T2B) 

 
50  .0-  ( P) 

 77  .0  
Control 

 
(C) 

ss ii
xx tt

hh   
ww

ee ee
kk   

 07  .0-  (T1A) 
 83  .0  (T1B) 
 38  .0  (T2A) 
 50  .1-  (T2B) 

   
p*  significant<0.05              p**  highly significant<0.01                p***  extremly significant<0.001 
 
 
 
 

(C)      Control  
( P)      Pineapple Juice (0.4 ml /kg )  
(T1A) Ifosfamide (30 mg/kg)  
(T1B)  Ifosfamide (150 mg/kg)  
(T2A) Pineapple and Ifosfamide (0.4 ml/kg +30 mg/kg) 
(T2B ) Pineapple and Ifosfamide (0.4 ml/kg +150 mg/kg) 

  

(C)      Control  
( P)      Pineapple Juice (0.4 ml /kg )  
(T1A) Ifosfamide (30 mg/kg)  
(T1B)  Ifosfamide (150 mg/kg)  
(T2A) Pineapple and Ifosfamide (0.4 ml/kg +30 mg/kg) 
(T2B ) Pineapple and Ifosfamide (0.4 ml/kg +150 mg/kg) 
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Table 5: ANOVA and LSD between The Effect of Treatment of  (30,150 mg/kg ) of Ifosfamide, Pineapple Juice and  The Dual Treatment 
with  Pineapple and Ifosfamide on mean of Dead embryos at an early stage of growth Over the six weeks to the test. 

 
 

((LLSSDD))  ((AANNOOVVAA))   

 
(Sig) 

Mean 
Difference 

Groups 
Treatment 

 
(Sig) 

 
  (F)  

 38 .0  ( P) 

� 2.  69  
Control 

 
(C) FF i

i rr
ss tt

  ww
ee ee

kk   

 13 .0  (T1A) 

�� 54 .1 -  (T1B) 

 15 .0 -  (T2A) 

 38 .0 -  (T2B) 

 18 .0 -  ( P) 

 62 .1  
Control 

 
(C) ss ee

cc oo
nn dd

  ww
ee ee

kk   

 25 .0 -  (T1A) 

� 25 .1 -  (T1B) 

 13 .0  (T2A) 

 88 .0 -  (T2B) 

 11 .0 -  ( P) 

 13 .1  
Control 

 
(C) tt hh

ii rr
dd  
 ww

ee ee
kk   

 54 .0 -  (T1A) 

� 92 .0 -  (T1B) 

 (T2A) ــ 

 33 .0 -  (T2B) 

� 79 .0  ( P) 

� 36 .2  
Control 

 
(C) ff oo

uu rr
tt hh

  ww
ee ee

kk   

 28 .0  (T1A) 

 27 .0 -  (T1B) 

 40 .0  (T2A) 

 53 .0  (T2B) 

 25 .0  ( P) 

 31 .1  
Control 

 
(C) 

ff ii
ff tt
hh   

ww
ee ee

kk    23 .0 -  (T1A) 

� 09 .1 -  (T1B) 

 07 .0  (T2A) 

 15 .0 -  (T2B) 

 50 .0 -  ( P) 

 
62 .1  

Control 
 

(C) ss ii
xx tt

hh   
ww

ee ee
kk   

 
34 .0 -  (T1A) 

�� 13 .1 -  (T1B) 

 13 .0 -  (T2A) 

 63 .0 -  (T2B) 

  
p* significant<0.05              p**  highly significant<0.01                p***  extremly significant<0.001 

 
Table 6: ANOVA and LSD between The Effect of Treatment of  (30,150 mg/kg   of Ifosfamide , Pineapple Juice and  The Dual Treatment 

with  Pineapple and Ifosfamide on mean of Dead embryos at an late stage of growth Over the six weeks to the test. 
 
 
 ( (LLSSDD))  ((AANNOOVVAA))   

 
(Sig) 

Mean Difference Groups 
Treatment 

 
(Sig) 

 
  (F )   

 (P ) ــ 

 43 .0  
Control 

 
(C) 

FF i
i rr

ss tt
  ww

ee ee
kk   

 13 .0  (T1A) 
 04 .0 -  (T1B) 
 13 .0  (T2A) 
 02 .0 -  (T2B) 
 (P ) ــ 

 86 .0  
Control 

 
(C) 

ss ee
cc oo

nn dd
  ww

ee ee
kk   

 (T1A) ــ 
 (T1B) ــ 
 13 .0 -  (T2A) 
 (T2B) ــ 
 (P ) ــ 

 24 .0  
Control 

 
(C) 

tt hh
ii rr

dd   
ww

ee ee
kk   

 14 .0 -  (T1A) 
 01 .0 -  (T1B) 
 (T2A) ــ 
 11 .0 -  (T2B) 

 (P ) ــ 

 80 .0  
Control 

 
(C) 

ff oo
uu rr

tt hh
  ww

ee ee
kk   

 (T1A) ــ 
 (T1B) ــ 
 10 .0 -  (T2A) 
 (T2B) ــ 
 (P ) ــ 

 24 .0  
Control 

 
(C) ff ii

ff tt
hh   

ww
ee ee

kk    03 .0 -  (T1A) 
 03 .0 -  (T1B) 
 08 .0 -  (T2A) 
 14 .0  (T2B) 

 (P ) ــ 

 07 .1  
Control 

 
(C) 

ss ii
xx tt

hh   
ww

ee ee
kk   

 (T1A) ــ 
 (T1B) ــ 
 (T2A) ــ 
 14 .0 -  (T2B) 

  
p*  significant<0.05              p**  highly significant<0.01                p***  extremly significant<0.001 

                           

(C)      Control  
( P)      Pineapple Juice (0.4 ml /kg )  
(T1A) Ifosfamide (30 mg/kg)  
(T1B)  Ifosfamide (150 mg/kg)  
(T2A) Pineapple and Ifosfamide (0.4 ml/kg +30 mg/kg) 
(T2B ) Pineapple and Ifosfamide (0.4 ml/kg +150 mg/kg) 

  

(C)      Control  
( P)      Pineapple Juice (0.4 ml /kg )  
(T1A) Ifosfamide (30 mg/kg)  
(T1B)  Ifosfamide (150 mg/kg)  
(T2A) Pineapple and Ifosfamide (0.4 ml/kg +30 mg/kg) 
(T2B ) Pineapple and Ifosfamide (0.4 ml/kg +150 mg/kg) 

  



284                                                              Lina Abdul-Fattah Kurdi, 2016 
Advances in Environmental Biology, 10(5) May 2016, Pages: 276-293 

 

 

 

 
Fig. 1: Effect of Pineapple Juice, (30,150 mg/kg) of Ifosfamide and The Dual Treatment with Pineapple and 

Ifosfamide on The fertility rate.  

 
Fig. 2: Photographs show The effect of treatment by Therapeutic dose of Ifosfamide In reducing the total 

number Of implants (B,C) Compared with the control(A). 
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Fig. 3: Effect of Pineapple Juice, (30,150 mg/kg) of Ifosfamide and The Dual Treatment with Pineapple and 
Ifosfamide on mean of Total of live implants.  

 
Fig. 4: Photographs show  High number of dead embryos at an early stage of growth as a result of treatment by 

therapeutic dose of ifosfamide during the second ( A) and the fifth (B) week  treatment at the time of the 
test  
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Fig. 5: Effect of Pineapple Juice  ,(30,150 mg/kg ) of Ifosfamide and The Dual Treatment with Pineapple and 
Ifosfamide induced dominant lethal mutations in Male mice.. 

 
Fig. 6: Photographs show Increase the total number of implants in the womb of female have been inoculated by 

male which he had been treated with pineapple & ifosfamide. 
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Fig. 7: Comparison between The Effect of Treatment of Pineapple Juice, (30,150 mg/kg) of Ifosfamide and The 

Dual Treatment with  Pineapple and Ifosfamide on mean of Total of implants by LSD.  
  
  

 

 
Fig. 8: Comparison between The Effect of Treatment of Pineapple Juice, (30,150 mg/kg) of Ifosfamide and The 

Dual Treatment with Pineapple and Ifosfamide on mean of Total of live implants by LSD. 
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Fig. 9: Comparison between The Effect of Treatment of Pineapple Juice, (30,150 mg/kg) of Ifosfamide and The 
Dual Treatment with Pineapple and Ifosfamide on mean of Dead embryos at an early stage of growth by 
LSD. 

 

 

 
Fig. 10: Comparison between The Effect of Treatment of Pineapple Juice, (30,150 mg/kg) of Ifosfamide and 

The Dual Treatment with Pineapple and Ifosfamide on mean of Dead embryos at an late stage of 
growth by LSD 

 
Discussion: 

The aim of this study was to investigate Ifosfamide that cause toxicity on germ cells and reduction of such 
toxic effect using fresh pineapple juice. To achieve this goal were selected strain of laboratory mice white like 
an animal mammal, was also selected two doses of the drug a therapeutic dose daily (30 mg/kg) and five times 
(150 mg/kg) and to verify the impact of toxic, has been treated male mice aged 10-12 weeks this dose for five 
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days successive. And applied in this study a testing short-term: the dominant lethal mutations as standard tests, 
which normally take place on mice in order to know the ability of Genotoxicity for Ifosfamide on the germ cells 
of male mice treated with different doses of it and identify any stages cellular involving spermatogenesis are the 
most sensitive and vulnerable as a result of treatment with the drug. 

Since the dominant lethal mutation is only change hereditary happened in gametes either egg or sperm and 
is rewarded with death of embryos which inherited this change, so is the purpose of the the dominant lethal 
mutations test is to determine the effects of the prevailing lethal and caused reported death of embryos after 
exposure to chemicals, which have an impact on the fabric of bacterial species tested. In general, the dominant 
lethal mutation was the result of chromosomal damage [31]. 

This test applies to mice and rats to detect factors that have the potential to cause chromosomal aberration 
in sperm and thus affect the growth and vitality of the resulting offspring. And that may lead to fetal death, too, 
and then can be measured A lethal mutation knowing the number of embryos dead [32], and has made it clear 
Singh et al. [33] that A dominant  lethal mutation that occur in the germ cells do not cause missing in vital 
function of sperms, but caused death of eggs fertilized or death of embryos developing, and Description Shelby 
et al. [34] A dominant  lethal mutation in mice that a preliminary analysis to determine the effects of genetic 
Chemical in the germ cells, as reported by Jha and Bharti [35] to analyze A dominant  lethal mutation help in 
the classification of the factors that appear damage resulting from damage genetic heritage or induced mutations 
during various stages of cellular process of spermatogenesis and affected as a result of exposure to various 
chemical compounds 

The results of the test showed lethal genetic factors prevailing obtained in this study that the effect of the 
treatment dose (30, 150 mg/kg) drug ifosfamide on fertility guide to male rats was not clear but in some weeks 
under test. As for the impact of real estate on the total number of implantation and the total number of 
implantation live, it has been found that the drug may cause in the decline degree moral through some weeks 
mating and a high degree within weeks mating other, and this was the effect noticeable during the two weeks the 
first and fourth after last treatment (Table 2). 

Due to this effect, has led the property to increase the number of dead fetuses, especially in the early stage 
of growth increase appeared high degree of moral or morale during some weeks under test. Have emerged over 
the effectiveness of this property in the development of deadly genetic factors prevalent and that seemed evident 
during the third and fifth weeks as a result of treatment dose (30 mg/kg) property ifosfamide through the first 
and second weeks as a result of treatment dose (150 mg/kg) of the property. As reflected underlying forces 
mutagens for this property on the percentage of repeat genetic factors deadly prevailing, this reflects the results 
obtained stages cellular most affected real estate and indicated by the current study as phase of early spermatids 
and stage of primary spermatocytes as a result of treatment dose (30 mg/kg) of the drug phase mature sperm 
spermatozoa and late spermatids as a result of the transaction dose (150 mg/kg) of the drug (Table 2 and Fig 5) 

Given the results obtained from analysis of ANOVA in Table (3) shows that in the period mating first, 
second and fourth of the last transaction recorded difference highly significant in the average total number of 
implantation between treatment dose (30, 150 mg/kg) of the drug ifosfamide and transactions double pineapple, 
real estate and compared sample control(Fig 7), and through comparison test account to the least significant 
difference LSD possible arrange transactions in terms of their impact highest in the rise in the total number of 
implantation days (7-12), (14-19), (28-33) as follows: 

T2B     >> T2A >>  P  >> T1A >> T1B 
P     >> T2B >>  T2A >> T1A >> T1B 
P     >> T2B >>  T2A >> T1A >> T1B 
When the work of analysis of variance to the average total number of live implantation high moral 

difference appeared during mating first, second and fourth of the last treatment (Table 4). Through comparison 
test account to the least significant difference (LSD) possible arranges transactions in terms of their impact 
highest in the rise in the total number of live implantation in days (7-12), (14-19), (28-33) as follows: 

T2B     >> P  >>  T2A >> T1A >> T1B 
P     >> T1A >>  T2A >> T2B     >> T1B 
P     >> T2B >>  T2A >> T1A >> T1B 
Applying the analysis of variance of the average dead embryos at an early stage of growth between 

transactions under study only moral difference record during mating periods the first and fourth of the last 
treatment (Table 5). And calculates the comparison test of the LSD possible arrange transactions in terms of 
their impact highest in the high dead embryos at an early stage of growth during mating periods under test in the 
days (7-12), (28-33) as follows: 

T1B     >> T2B>>  T2A >> T1A >> P 
T1B     >> T1A >>  T2A  >> T2B  >> P 
While at work analysis of variance of the average dead embryos in a late stage of the growth turns out there 

is no significant difference between the transactions and compared to the control sample during mating periods 
under test (Table 6). 
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    The results of this test is strong evidence that the drug ifosfamide a Mutagenic Activity effect on germ 
cells seemed evident in the decline in the total number of live implantation and the high number of dead 
embryos. 

Such findings are consistent with what has been demonstrated earlier studies that drug ifosfamide has 
mutagenic activity [36], and it is considered one of the most drug-treatment chemical mutations and events of 
fractures chromosomal, as it works to induce A dominant lethal mutation in sperm mice treated with a dose of 
200, 300 mg/kg, as well as in spermatids and sperm cells when treated with a dose of 600 mg/kg, also this high 
dose of the drug had caused specific-locus mutation in cells post-spermatogonial germ-cell Stages [37]. Add to 
that his cytotoxic effects of belief that they produce through covalent links that occur between alkyl groups and 
DNA [38] to produce DNA interest and cross-linking [39]. 

Generally associated with toxic damage genetic whether measured at the chromosomal level or at the level 
of the DNA closely with activity mutations and carcinogenic [40]. It is considered toxic damage biomarker 
suitable for genetic risk of carcinogenicity. As pointed out by Fearon and Vogelstein [41], they generally 
indicate the relationship and the close association with the occurrence mutations and carcinogenesis. 

On the other side the dual treatment pineapple and ifosfamide had improved evidence of fertility and 
causing a gradual rise this rate in certain transactions. As for the total number of implantation and the total 
number of live implantation, has risen significantly during some weeks under test. As brought treatment dual 
significant decrease in the number of embryos dead private dead at an early stage of growth in values genetic 
factors deadly prevailing hybrid and percentage recurrence, especially in the two weeks the third, fifth and 
actress phases Primary Spermatocytes and Early Spermatids and first and second weeks and actress phases Late 
Spermatids and Spermatozoa which represented stages cellular most affected as a result of treatment dose (30, 
150 mg/kg) of ifosfamide drug alone, respectively (Table 1 and Fig 5) 

Hence it is clear from this study that the drug ifosfamide impact on the genetic material, a factor mutation 
and that strength mutation can access the germinal fabric representing thus a serious threat to the possibility of 
transmission of these adverse effects to the genetic material of the next offspring. 

As noted from the results obtained and measured the ability mutagens for ifosfamide drug that dual 
pineapple treatment and real estate have limited the influence of genetic toxicity and caused Treated single 
ifosfamide. The current study suggests that the preventive capacity of natural pineapple juice in reducing the 
toxic cellular effects for ifosfamide drug may be attributable to the pineapple has an anti-oxidant activity [42] 
and because it contains: metals such as sodium, iron, zinc, copper, manganese, calcium, and phosphorus [43;  
44]. Previous research has demonstrated that normal rates of these substances in food have preventive effects 
multiple, cancer-fighting ability and the strength of anti-mutations resulting from the mutagenic effects as a 
result of various chemical compounds treatment [45; 46; 47; 48; 49; 50]. 

The attributed the previous studies protective effects of anti-carcino and anti-mutagenic of these materials 
in the suppression and protection of normal cells from turning into tumor cells through its as paralysis free 
radicals through stimulated the activity of antioxidant enzymes such as: catalase, glutathione peroxidase, 
glutathione redacts and glutathione -S- transfer as known ability to protect DNA molecule and other cellular 
components from damage that can be caused by oxygen free radicals [49; 51; 52; 53; 54; 55]. Some of vitamins 
such as A, B and C [43;56], which previous research has demonstrated its ability as antioxidant materials in 
reducing the effects of cytogenetic toxicity resulting from antiretroviral treatment of cancerous tumors [57; 58; 
59; 60; 61; 62], and through its scavengers work for active oxygen radicals and interact with them by their 
interaction with the DNA molecule or by increasing the rate of glutathione (GSH) in various tissues, including 
bone marrow, which increases the ability of these cells to protect itself from the influence mutation drug. 

Antioxidant compounds most important: bromelain is extracted from a leg pineapple which is one of the 
most important vehicles actors in this fruit as containing enzyme in the very important and knows as cysteine 
proteinase which is used in medical treatments as a facilitator of the digestive process, and vaccine formulation 
also owns the antitumor and anti-metastatic activity [20;21;63], Vitamin C  and The 6-Hydoxy-1-Methl-1-2-3-4-
Tetrahydro-Beta-Carboline, which previous research has demonstrated its ability as materials antioxidants in 
reducing the effects of cellular and genetic toxicity resulting from the treatment of drug anti-cancer tumors, and 
Scavengers free radical [42;57;58;59;60;61;62;64]. 

Therefore this study recommends further studies that show the relationship between what caused pineapples 
stimulate these antioxidants in the body and its ability to reduce the toxic effects of anti-tumor drugs, cancer. 
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