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Abstract

Background and Objective: Infertility in couples is rated one in every eight couple worldwide which affects 15% of couples and a male
factor is found to be solely responsible or in conjunction with a female factor in 50% of cases. The natural chemicals found in rocca and
red cabbage leaves breakdown into compounds like indole-3-carbinol, which has anti-cancer property. Flavonoids of the crop have good
therapeutic potential ininflammation and pain. Meanwhile, thisinvestigation aimed to evaluate the effect of roccaleaves and red cabbage
leaves on male infertility rats. Materials and Methods: Thirty-six adult male Sprague Dawley rats were divided into six groups. Group 1:
Normal rats fed on basal diet as control negative (C7), Group 2: Control positive C*, in which infertility rats were fed on basal diet. Group
3:Infertility rats fed on basal diet and 5% rocca leaves. Group 4: Infertility rats fed on basal diet and 10% rocca leaves. Group 5: Infertility
rats fed on basal diet and 5% red cabbage leaves. Group 6: Infertility rats fed on basal diet and 10% red cabbage leaves. At the end of
experiment, after 28 days of feeding, all serum samples were analyzed for biochemical parameters. Results: Injection with cadmium
chloride caused a significantincrease in the level of glucose, urea, creatinine, uricacid, AST, ALT, ALP, total cholesterol, triglycerides, LDLc,
VLDLc, Al, Glob, TB, IB, DB and LH hormone while a significant decrease was recorded in HDLc, testosterone, FSH hormones, TP and Alb.
Meanwhile, in infertility rats then treated with rocca leaves 5 and 10% and red cabbage leaves at the same doses 5 and 10% caused
significant improvement in all tested parameters. Conclusion: The obtained results demonstrated that rocca leaves and red cabbage
leaves had significantimprovement in testosterone, Follicle-stimulating hormone, luteinizing hormone, total protein, albumin and lipids
profile in cadmium chloride induced infertility in rats.
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INTRODUCTION

Infertility is defined as one year of regular and
unprotected intercourse without conception'. Infertility affects
an estimated 15% of couples globally, amounting to
48.5 million couples. Males are found to be solely responsible
for 20-30% of infertility cases and contribute to 50% of cases
overall?. Infertility affects 15% of couples and a male factor is
found to be solely responsible or in conjunction with a female
factor in 50% of cases?. Over the years, infertility has been on
the increase in both males and females. The increase in male
infertility however has become a source of global concern.
These have been attributed to factors such as smoking,
drinking of alcoholic beverages and use of restricted drugs,
stress, poor nutrition and lack of exercise. Occupational risk
factors, including exposure to heat, chemicals and heavy
metals needs to be examined. Lifestyle and dietary choices,
pesticide residues and xenoestrogens all may adversely affect
spermatogenesis. Also, injury to the testes, blockage in the vas
deferens, excessive heatto the testes, vitamin deficiencies and
varicoele have also been associated with infertility in men*®,
Eruca sativa originated in Mediterranean countries which
called as: Rocket, rocket salad, arugula, roquette and white
pepper. fruca sativa consider as a traditional medicine
according to therapeutic characteristics including digestive,
laxative, diuretic and stimulant®. The £ sativa has been
recognized as a rich source of health-promoting
phytochemicals, vitamins, carotenoids, fibers, minerals,
glucosinolates, isothiocyanates and flavonoids such as;
kaempferol, quercetin and isorhamnetin, flavanols and
phenolic compounds’.

Rocket leaves being a valuable source of protein,
carbohydrates, L-ascorbic acid and mineral nutrients have a
high nutritional value®. Red cabbage (Brassica oleracea L. var.
capitata L. f. rubra (L.) Thell] is a cool season leafy vegetable
belonging to the group of cole crops (Brassicaceae family). The
dry matter, vitamin C, total sugar and anthocyanin contentsin
red cabbage had been improved when integrated nutrient
management was followed which increased nutritive value®.
The popularity of red cabbage is for its rich content of
phytochemicals, antioxidants, vitamins (C, E, A, K) and minerals
(calcium, manganese, magnesium, iron and potassium) and
low content of saturated fats and cholesterol. The B vitamins
e.g., thiamine (B1), riboflavin (B2) and folate (B2) are also found
in this crop. Besides vitamins and minerals, cabbage also
contains a small amount of protein '°. It protects us from
cancer, premature aging, diabetes, ulcer and Alzheimer's
diseases. It helps in weight loss, boosting the immune system,
improving the skin and eye and detoxification of body.

Secondary plant metabolites like glucosinolates (GSs) present
in red cabbage are known for the health-promoting
properties'’. These natural chemicals breakdown into
compounds like indole-3-carbinol, which has anti-cancer
property. Flavonoids of the crop have good therapeutic
potential in inflammation and pain'. This study was aimed to
evaluate the effect of rocca leaves and red cabbage leaves on
male rat infertility.

MATERIALS AND METHODS

Materials

Study area: Rats were purchased from Research Institute of
Ophthalmology, Department of Medical Analysis, Giza, Egypt.
Meanwhile, the experiment was done in Animal Lab., at
Faculty of Home Economics. Menofia University, Shebein
El-Kom, Egypt. The research was conducted from April, 2019
to January, 2020. Feeding trial lasted, however, for 45 days.

Plants leaves: Rocca leaves and red cabbage were obtained
dry from herb shop in Cairo, Egypt.

Materials: Rocca leaves and red cabbage were obtained dry
from herb shop in Cairo, Egypt.

Chemicals: Cadmium Chloride Hydrate (CdCl,, 2.5 H,0) was
purchased from Merck Chemical Company, product of
Germany.

Rats: Thirty six adult male Sprague Dawley rats, average body
weight (150+10 g) were used in this study. Rats were
obtained from Research Institute of Ophthalmology,
Department of Medical Analysis, Giza, Egypt.

Animals: Thirty six adult male Sprague Dawley rats, average
body weight (15010 g) were used in this study. Rats were
obtained from Research Institute of Ophthalmology,
Department of Medical Analysis, Giza, Egypt.

Methods

Basal diet composition of tested rats: The basal diet in the
experiment consisted of casein (12%), corn oil (10%), mineral
mixture (4%), vitamin mixture (1%), cellulose (5%), chorine
chloride (0.2%), methionine (0.3%) and the remained is corn
starch (67.5%), according to American Institute of Nutrition'.

Preparation of plantsleaves: All materials were milled to soft
powder by using electric grinder and kept in dusky stoppered
glass bottles in a cool and dry location till use according to
Russo™.



Pak. J. Biol. 5ci, 23 (X): XX-XX, 2020

Induced infertility for rats: Rats were injected by Cadmium
Chloride (CdCl,, 0.1%) at 0.1 mL/100 g b.wt., to induce male
infertility for rats.

Experimental design and animal groups: Rats were housed
in wire cages under the normal laboratory condition and were
fed on basal diet for a week as an adaptation period. The rats
were divided into 6 groups each of 6 rats. All groups of rats
were housed in wire cages at room temperature 25°C and
kept under normal healthy condition. Rats were divided into
the following groups:

«  Group 1: Control negative (-) group in which normal rats
were fed on basal diet

«  Group 2: Control positive (+) group in which infertility
rats were fed on basal diet

«  Group 3: Infertile rats fed on rocca leaves 5%

«  Group 4: Infertile rats fed on rocca leaves 10%

«  Group 5: Infertile rats fed on red cabbage leaves 5%

«  Group 6: Infertile rats fed on red cabbage leaves 10%

Determination of biochemical blood parameters: Blood
samples were collected after 12 h fasting at the end of
experiment using the abdominal aorta. The rats were scarified
under ether anaesthesia. Blood samples were received into in
clean dry centrifuge tubes, in which blood was left to clot at
room temperature and then centrifuged for 10 min at
3000 rpm to separate the serum. Serum was carefully
aspirated and transferred into clean cuvette tubes and stored
frozen at -20°C for biochemical analysis as described by
Schermer’®. All serum samples were analyzed for
determination the following parameters:

Ureawas determined according to the enzymatic method
of Patton and Crouch'®, creatinine was determined according
to kinetic method of Henry et a/'” and uric acid was according
to the enzymatic colorimetric test of Kageyama'®. Aspartate
amino transaminase (AST) and alanine amino transferase (ALT)
were carried out according to the method of Suzuki™ and
Tietz?°. Alkaline phosphatase (ALP) was determined according
to Belfield and Goldberg?'. Total Cholesterol (TC) was
determined according to Allain et a/?* and High Density
Lipoprotein-cholesterol (HDL-c) according to
Lopes-Virella eta/?.The calculation of low density lipoprotein
cholesterol (LDL-c) was carried out according to the method
of Lee and Niemann?, Atherogenic Index (Al) was calculated
according to Kikuchi-Hayakawa et a/?> and triglyceride
according to Fossati and Prencipe?®. Serum glucose
determined according to Kaplan and Pesce?. Testosterone
hormone was determined colorimetrically according to the

method of Pradelles et a/%. Luteinising Hormone (LH) and
Follicle Stimulating Hormone (FSH) were determined
colorimetrically according to the method of Akram et a/®.
Serum Total Protein (TP) determined according to
Buzanovskii?, serum albumin was carried out to the method
of Doumas et a/3' and globulin was calculated as the method
of Charry and Sharma32. Bilirubin was determined according to
Doumas et a/*. Finally, direct bilirubin and indirect bilirubin
were measured according to Sepulveda and Osterberg3*.

Statistical analysis: The data were statistically analyzed using
a computerized Costat Program by one way ANOVA using a
Completely Randomized Factorial Design® when a significant
mean effect was detected, the means were separated with the
Duncan's Multiple Range Test. Differences between
treatments at p<0.05 were considered significant. The results
are presented as Mean=SD.

RESULTS

Data presented in Table 1 illustrated the effect of rocca
leaves and red cabbage leaves, on total cholesterol and
triglycerides of infertility rats. It could be observed that the
mean value of Total Cholesterol (TC) of control (+) group was
higher than control (-) group, being 176 £4.81 and 110%+2.09
mg dL™", respectively. The best serum (TC) level was showed
for groups 4, 6 (rats fed on basal diet containing 5% rocca
leaves and 10% red cabbage leaves) when compared to
control (+) group.

It could be noticed that the mean value of triglycerides TG
of control (+) group was higher than control (-) group, being
130%3.71 and 110%+1.36 mg dL7', respectively. The best
serum (TG) level was showed for group 4 (rats fed on basal
diet+10% rocca leaves) when compared to control (+) group.

Data presented in Table 2 show the effect of rocca leaves
and red cabbage leaves on HDLc, LDLc, VLDLc and Al of
infertility rats.

Table 1: Effect of roccaleaves and red cabbage leaves on Total Cholesterol (TC)
(mg dL™") and triglycerides (TG) (mg dL™) of infertility rats
Parameters (Mean % SD)

Groups TC(mgdL™) TG (mg dL™")
G1: Control (-ve) 110+2.09¢ 110%£1.36¢°
G2: Control (+ve) 176+4.812 130%3.712
G3: Rocca leaves (5%) 125%2.11¢ 127+2.38¢
G4: Rocca leaves (10%) 110+3.33¢ 120+2.42¢
G5: Red cabbage leaves (5%) 134+2.68° 129+3.31°
G6: Red cabbage leaves (10%) 110+2.03¢ 126+2.98¢

TC: Total cholesterol, TG: Triglycerides, Values denote arithmetic
Means=*standard error of the mean, #P<deDifferent letters in the same column
indicate significant differences among groups (p<0.05)
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Table 2: Effect of rocca leaves and red cabbage leaves on HDLc, LDLc, VLDLc (mg dL~") and Atherogenic Index (Al) of infertility rats

Parameters (mg dL™")

Groups HDLc LDL¢ VLDL, Al

G1: Control (-ve) 58+0.88* 30%0.21¢ 22+0.33¢ 0.90%0.02¢
G2: Control (+ve) 50£1.91¢ 100£1.922 26+1.812 2.52+0.052
G3: Rocca leaves (5%) 55+0.97° 45+0.51¢ 25+0.23° 1.27%0.03¢
G4: Rocca leaves(10%) 58+0.62* 28+0.91¢ 24+0.46° 0.90%0.02¢
G5: Red cabbage leaves (5%) 53%1.12¢ 5540.28° 261+0.552 1.53%£0.03°
G6: Red cabbage leaves (10%) 561+1.10° 29+0.114 25+0.08° 0.96+0.019

HDLc: High density lipoproteins cholesterol, LDLc: Low density lipoproteins cholesterol, VLDLCc Very low-density lipoproteins cholesterol, Al: Atherosclerosis index,
Values denote arithmetic mean=standard error of the mean, **<¢<Different letters in the same column indicate significant differences among groups (p<0.05)

Table 3: Effect of Rocca leaves and red cabbage leaves on total protein, albumin, Globulin and albumin/globulin (A/G) of infertility rats

Parameters (g dL™")

Groups TP Alb. Glob. A/G

G1: Control (-ve) 8.30%0.07° 4.80+0.01° 3.50%0.02° 1.37%£0.003¢
G2: Control (+ve) 6.00£0.09° 1.10£0.04¢ 4.90%0.03° 0.23£0.005¢
G3: Rocca leaves (5%) 6.50%0.04¢ 4.80%+0.03° 1.70%£0.02¢ 2.821+0.003°
G4: Rocca leaves (10%) 6.601+0.03° 4.90%0.02° 1.70%£0.03¢ 2.88£0.002°
G5: Red cabbage leaves (5%) 6.30%0.02¢ 4.50%0.02¢ 1.80£0.04¢ 2.50£0.004¢
G6: Red cabbage leaves (10%) 6.50%£0.01¢ 460%0.01° 1.90£0.01¢ 242%0.001¢

TP: Total protein, Alb: Albumin, Glob Globulin, A/G: Albumin/globulin, Values denote arithmetic mean £ standard error of the mean, **<4¢Different letters in the same

column indicate significant differences among groups (p<0.05)

It could be observed that the mean value of HDLc of
control (+) group was lower than control (-) group being
50%1.91 and 58+0.88 mg dL~, respectively. The best serum
HDLc was shown for group 4 (rats fed on basal diet+10% rocca
leaves) when compared to control (+) group.

It could be showed that the mean value of LDLc of control
(-) group was lower than control (+) group being 30£0.21
and 100£1.92 mg dL™", respectively. The best serum LDLc was
shown forgroup 4 (rats fed on basal diet containing 10%rocca
leaves) when compared to control (+) group.

The data indicated that the mean value of VLDLc of
control (+) group was higher than control (-) group, being
26%1.81 and 22+0.33 mg dL, respectively. The best serum
VLDLc was shown for group 4 (rats fed on basal diet+10%
rocca leaves) when compared to control (+) group.

Also, data of Table 2 observed that the mean value of Al
of control (+) group was higher than control (-) group being
2.52%0.05 and 0.90£0.02 mg dL~', respectively. The best Al
was shown for group 4 (rats fed on basal diet+10% rocca
leaves) when compared to control (+) group.

Data presented in Table 3 show the effect of rocca leaves
and red cabbage leaves on Total Protein (TP), albumin (Alb),
globulin (Glob) and albumin/globulin (A/G) of infertility rats.

It could be indicated that the mean value of TP of control
(+) group was lower than control (-) group being 6.00+0.09
and 8.30£0.07 g dL, respectively. The best serum TP was
showed for group 4 (rats fed on basal diet+10% rocca leaves)
when compared to control (+) group.

It could be shown that the mean value of Alb. of control
(+) group was lower than control (-) groups, being 1.10+0.04
and 4.80£0.01 g dL™', respectively. The best serum Alb.
showed for group 4 (rats fed on basal diet+10% rocca leaves)
when compared to control (+) group.

Data indicated that the mean value of Glob of control (+)
group was higher than control (-) group, being 4.94+0.03 and
3.50%+0.02 g dL, respectively. The best serum Glob showed
forgroup 6 (rats fed on basal diet containing 10% red cabbage
leaves) when compared to control (+) group.

Also, it was observed that the mean value of A/G of
control (+) group was less than control (-) group being
0.231+0.005and 1.37£0.003 gdL ", respectively. The best A/G
was showed for group 4 (rats fed on basal diet containing 10%
rocca leaves) when compared to control (+) group.

Data presented in Table 4 illustrate the mean value of
Total Bilirubin (TB), Direct Bilirubin (DB) and Indirect Bilirubin
(IB) of infertility rats fed on rocca leaves and red cabbage
leaves.

It could be noticed that the mean value of TB of control (-)
group was lower than control (+) group, being 0.19+0.003
and 0.4910.009 mg dL™, respectively. Infertility rats fed on
basal diet containing 10% rocca leaves (group 4) showed the
best treatment of TB when compared to control (+) group.

According to data presented in the Table 4, it could be
revealed that the mean value of DB of control (-) group was
lower than control (+) group being 0.07%0.002 and
0.10%+0.004 mg dL™", respectively. The best DB was recorded
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Table 4: Effect of rocca leaves and red cabbage leaves on total bilirubin, direct bilirubin and indirect bilirubin of infertility rats

Parameters (mg dL™")

Groups B DB IB

G1: Control (-ve) 0.19%0.003¢ 0.07%0.002¢ 0.12%0.004¢
G2: Control (+ve) 0.491£0.009? 0.10+0.004? 0.39+0.009?
G3: Rocca leaves (5%) 0.261+0.002¢ 0.08+0.002¢ 0.1810.003%¢
G4: Rocca leaves (10%) 0.24+0.003¢ 0.07%+0.003¢ 0.17%0.002¢
G5: Red cabbage leaves (5%) 0.28+£0.004° 0.0940.002° 0.1940.003°
G6: Red cabbage leaves (10%) 0.25£0.002¢ 0.08+0.001¢ 0.17%0.001¢

TB: Total bilirubin, DB: Direct bilirubin, IB: Indirect bilirubin, Values denote arithmetic mean£standard error of the mean, **<d¢Different letters in the same column

indicate significant differences among groups (p<0.05)

Table 5: Effect of rocca leaves and red cabbage leaves on AST, ALT, AST/ALT and ALP of infertility rats

Parameters (U L™")

Groups AST ALT ALP AST/ALT

G1: Control (-ve) 27%+1.114 20+0.56¢ 70+1.05¢ 1.35%0.03¢
G2: Control (+ve) 96+3.022 52%1.45° 204+3.88° 1.851+0.06°
G3: Rocca leaves (5%) 30£2.01¢ 19+1.03 92+1.33¢ 1.58+0.02¢
G4: Rocca leaves (10%) 27+1.164 18%1.23¢ 71%£2.11¢ 1.50%0.03¢
G5: Red cabbage leaves (5%) 37+1.23° 22+0.72° 98+1.87° 1.68£0.020
G6: Red cabbage leaves (10%) 30+0.88¢ 20+0.22¢ 80+1.154 1.50£0.01¢

AST: Aspartate amino transaminase, ALT: Alanine amino transferase, ALP: Alkaline phosphatase, AST/ALT: Aspartate amino transaminase/alanine amino transferase,
Values denote arithmetic Mean=standard error of the mean, **<4Different letters in the same column indicate significant differences among groups (p<0.05)

Table 6: Effect of rocca leaves and red cabbage leaves on serum glucose of
infertility rats

Groups Glucose (mg dL™")
G1: Control (-ve) 112£1.820
G2: Control (+ve) 192+3.612
G3: Rocca leaves (5%) 95+1.59¢
G4: Rocca leaves (10%) 77%x2.62f
G5: Red cabbage leaves (5%) 98+1.45¢
G6: Red cabbage leaves (10%) 79+1.01¢

Values denote arithmetic means=*standard error of the mean, **<4¢Different
letters in the same column indicate significant differences among groups
(p<0.05)

for group 4 (basal diet containing 10% rocca leaves) when
compared to control (+) group.

Findings observed that the IB of control (-) group was
lower than control (+) group, being 0.12+0.004 and
0.39£0.009 mg dL™", respectively. Infertility rats fed on basal
diet containing 10% rocca leaves and 10% red cabbage leaves
(group 4, 6) showed the best IB as compared to control (+)
group.

Data of Table 5 show the effect rocca leaves and red
cabbage leaves on serum levels of AST, ALT, ALP enzymes and
AST/ALT ratio of infertility rats.

It could be noticed that the mean value of AST enzyme of
control (+) group was higher than control (-) group, being
96+3.02 and 27.0%1.11 U L7, respectively. The best
treatment was observed for group 4 (basal diet containing
10% rocca leaves) when compared to control (+) group.

It could be noticed that the mean value of ALT enzyme of
control (+) group was higher than control (-) group, being
52+1.45and 20%£0.56 U L, respectively. The best treatment
was observed for group 4 (basal diet containing 10% rocca
leaves) when compared to control (+) group.

Data of the Table 5 illustrate the mean value of ALP
enzyme of control (+) group was higher than control (-) group,
being 204+3.88 and 70+1.05 U L', respectively. Group 4
showed the lowest mean value of ALP enzyme level as
compared to control (+) group which and recorded the best
result.

It could be noticed that the mean value of AST/ALT of
control (+) group was higher than control (-) group, being
1.85£0.06 and 1.35+0.03 U L', respectively. The best
treatment was observed for group 4 and 6 when compared to
control (+) group.

Data presented in Table 6 show the effect of rocca leaves
and red cabbage leaves on serum glucose of infertility rats. It
could be noticed that the mean value of glucose of control (+)
group was higher than control (-) group, being 192+3.61 and
112+1.82 mg dL=!, respectively. The best serum glucose was
observed for group 4 (basal diet containing 10% rocca leaves)
when compared to control (+) group.

Results of Table 7 show the mean value of serum
creatinine, urea and uric acid mg dL~" on infertility rats fed on
various diets.
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Table 7: Effect of rocca leaves and red cabbage leaves on creatinine, urea and uric acid of infertility rats

Parameters (mg dL™")

Groups Creatinine Urea Uric acid

G1: Control (-ve) 0.74%0.02¢ 31£0.73¢ 2.80+0.03°
G2: Control (+ve) 2.50£0.082 80+1.69* 5.00£0.05°
G3: Rocca leaves (5%) 1.00£0.04¢ 43%+1.11° 2.50%+0.09¢
G4: Rocca leaves (10%) 0.60£0.03¢ 3441459 2.0010.04¢
G5: Red cabbage leaves (5%) 1.30%0.05° 45+1.02° 2.80£0.03P
G6: Red cabbage leaves (10%) 1.10£0.01¢ 38+0.29¢ 2.60£0.02¢

Values denote arithmetic means=standard error of the mean, **<¢<Different letters in the same column indicate significant differences among groups (p<0.05)

Table 8: Effect of rocca leaves and red cabbage leaves on testosterone, FSH and LH of infertility rats

Parameters
Groups Testosterone (ng mL™") FSH (mIU mL™) LH (mIU mL™")
G1: Control (-ve) 5.10%0.02¢ 8.10£0.03? 3.80£0.02¢
G2: Control (+ve) 2.20+0.08¢ 2.80+0.09f 9.00+0.04°
G3: Rocca leaves (5%) 5.50£0.04° 5.70£0.01¢ 430%£0.03¢
G4: Rocca leaves (10%) 5.80%+0.03° 5.90+0.05¢ 4.10%0.03¢
G5: Red cabbage leaves (5%) 5.30%0.05¢ 6.401+0.02¢ 5.00+0.02¢
G6: Red cabbage leaves (10%) 5.10%+0.01¢ 6.90+0.09° 5.50%+0.01°

FSH: Follicle-stimulating hormone, LH: Luteinizing hormone, Values denote arithmetic meansstandard error of the mean, **<4<Different letters in the same column

indicate significant differences among groups (p<0.05)

It could be observed that the mean value of creatinine of
control (+) group was higher than control (-) group, being
2.50%+0.08 and 0.74£0.02 mg dL™", respectively. Group 4
(basal diet containing 10% rocca leaves) recorded the best
result as compared to control (+) group.

The same Table 7 illustrate that mean value of urea of
control (+) group was higher than control (-) group, being
80%1.69 and 31£0.73 mg dL~", respectively. In concern to
urea the best treatment was recorded for the group 4 (rats fed
on basal diet+0% rocca leaves) when compared to control (+)
group.

It could be noticed that the mean value of uric acid of
control (+) group was higher than control (-) group being
5.00%£0.05and 2.80£0.03 mgdL~", respectively. Group 4 (rats
fed on basal diet+0% rocca leaves) recorded the best result as
compared to control (+) group.

Data of Table 8 illustrate the effect rocca leaves and red
cabbage leaves on Testosterone (ng mL~'), FSH and LH
(mlU mL=") hormones of infertility rats.

It could be noticed that the mean value of testosterone
hormone of control (-) group was higher than control (+)
group being 5.10+0.02 and 2.20+0.08 ng mL~", respectively.
The best treatment was observed for group 4 (basal diet
containing 10% rocca leaves) when compared to control (+)
group.

It could be noticed that the mean value of FSH hormone
of control (-) group was higher than control (+) group, being

8.10%+0.03 and 2.80%0.09 mIU mL~, respectively. The best
treatment was observed for group 6 (rats fed on basal diet
containing 10% red cabbage leaves) when compared to
control (+) group.

Data of the same Table 8 show the mean value of LH
hormone of control (+) group was higher than control (-)
group, being 9.00£0.04 and 3.80£0.02 miU mL™,
respectively. Group 4 showed the best result of LH hormone
as compared to control (+) group.

DISCUSSION

Results of present work indicated that suggested rocca
leaves and red cabbage leaves diets improved all evaluated
parameters concerning infertility. Improvements of infertility
are useful for many male individuals, especially using
widespread consuming plants. Our results are in line with
previous studies in concern to improvements in lipid profile,
function of liver and kidney as well as infertility. Meanwhile,
the present work compared between using rocca and
cabbage leaves indicating superiority of red cabbage leaves
specially at 10% diet.

Rocket oil reduced total lipids, TC and TG in rats fed on
high cholesterol diet®. Moreover, oral administration of red
cabbage extract decreased TG in hyperthyroidimic rats®.
Meanwhile, rocket oil decreased LDL and increase HDL in rats
fed on high cholesterol diet®. Also, red cabbage extract
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decreased LDL and increased HDL in hyperthyroidimic rats®’.
Ethanolic extract of rocket £ruca sativa L. reduced TP in mice
treated with CCL, through its potent antioxidant activity in
rats®. Furthermore, oral administration of red cabbage extract
ameliorated protein profile in hyperthyroidimic rats®’. As well
as, ethanolic extract of Rocket Fruca sativa L. reduced
bilirubin in mice treated with CCL, through its potent
antioxidant activity in rats*, However, oral administration of
broccoli and red cabbage extracts decreased total and direct
bilirubin of hepatocellular carcinoma rats due to their
antioxidant effect of the phenolic and flavonoids
compounds®.

Eurca Saliva alcoholic extract reduced AST and ALT in
albino mice treated® with CCL,. Meanwhile, red cabbage
extract decreased AST, ALT and ALP in diabetic rats*. In
addition, red cabbage extractimproved fasting blood glucose
level in diabetic rats*'. Moreover, rocket leaves reduced blood
glucose level in diabetic rats*.

Accordingly, £urca Saliva alcoholic extract reduce
creatinine and urea in Albino mice treated* with CCL,.
Furthermore, red cabbage extract decrease creatinine and uric
acid in hyperthyroidimic rats*. Therefore, £ruca sativaleaves
showed a significant (p<0.05) increase in testosterone levelin
mice®. As well as, red cabbage extractincreased testosterone
hormone levelsin hyperthyroidimic as compared with normal
rats because it contains indole-3-carbinol, which reduces
levels of oestrogen, allowing testosterone to do its function .
Moreover, it is recommend to apply this in female rats. So,
further studies should be conducted to support the
relationship of eating roccaleaves and red cabbage leaves and
fertility not only for males, but also for females.

CONCLUSION

Injection with cadmium chloride caused a significant
increase in the level of glucose, urea, creatinine, uric acid, AST,
ALT, ALP, total cholesterol, triglycerides, LDLc, VLDLc, Al, Glob,
TB, IB, DB and LH hormone while a significant decrease was
recorded in HDLc, testosterone, FSH hormones, TP and Alb. In
infertility rats treated with various diets, the results showed
the improvement in all previous parameter.

SIGNIFICANCE STATEMENT

This study discovered the effect of rocca leaves and red
cabbage leaves on male infertility rats. that can be beneficial
for infertility. Moreover, this study will help the researcher to

uncover the critical areas of using rocca leaves and red
cabbage leaves that many researchers were not focus and
criticize.

ACKNOWLEDGMENT

Authors express appreciation to all staff of Department of
Nutrition and Food Science, Faculty of Home Economics,
Menoufia University, Egypt.

REFERENCES

1. Shefi, S. and P.J. Turek, 2006. Definition and current
evaluation of subfertile men. Int. Braz. J. Urol., 32: 385-397.

2. Agarwal, A, A. Mulgund, A. Hamada and M.R. Chyatte, 2015.
A unique view on male infertility around the globe. Reprod.
Biol. Endocrinol., Vol. 13, No. 1. 10.1186/s12958-015-0032-1

3. Sharlip, I.D., J.P. Jarow, AM. Belker, L.I. Lipshult, M. Sigman
and AJ. Thomas et a/, 2002. Best practice policies for male
infertility. Fertil. Steril., 77: 873-882.

4. Sinclair, S, 2000. Male infertility: Nutritional and
environmental considerations. Altern. Med. Rev., 5: 28-38.

5. Akang, EN., A.A. Oremosu, 0.0. Dosumu, C.C. Noronha and
A.O. Okanlawon, 2010. The effect of fluted pumpkin ( 7e/feria
occidentalis) seed oil (FPSO) on testis and semen parameters.
Agric. Biol. J.N. Am., 1: 697-703.

6. Sharma, M.M., M. Dhingra, A. Dave and A. Batra, 2014. Plant
regeneration and stimulation of /n vitro flowering in Eruca
sativamill. Afr. J. Biotechnol., 11: 7906-7911.

7. Garg, G. and V. Sharma, 2014. fruca sativa (L.): Botanical
description, crop improvement and medicinal properties. J.
Herbs Spices Med. Plants, 20: 171-182.

8. Nurzynska-Wierdak, R. 2006. The effect of nitrogen
fertilization on yield and chemical composition of garden
rocket (£ruca sativaMill.) in autumn cultivation. Acta Sci. Pol.,
Hortorum Cultus, 5: 53-63.

9. Das, R, U.Thapa, ARR.Mandal, Y.A. Lygndoh, S.K. Kulshrestha
and S. Debnath, 2014. Response of red cabbage (Brassica
oleracea Var. Capitata £ rubra) to the integrated use of
chemicalfertilizers, Biofertilizers and boron. Applied Biol. Res.,
16: 110-113.

10. Hasan, M.R. and A.H.M. Solaiman, 2012. Efficacy of organic
and organic fertilizer on the growth of Brassica oleracea L.
(Cabbage). Int. J. Agric. Crop Sci., 4: 128-138.

11. Verkerk, R. and M. Dekker, 2004. Glucosinolates and
myrosinase activity in red cabbage (Brassica oleracealL. var.
Capitataf. rubra DC.) after various microwave treatments. J.
Agric. Food Chem., 52: 7318-7323.

12. Shama, SN. T. Alekhya and K. Sudhakar, 2012.
Pharmacognostical and phytochemical evaluation of Brassica
oleracea Linn var. capitata f. rubra (the red cabbage). J.
Pharm. Biol., 2: 43-46.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Pak. J. Biol. 5ci, 23 (X): XX-XX, 2020

Reeves, P.G., F.H. Nielsen and G.C. Fahey Jr., 1993. AIN-93
purified diets for laboratory rodents: Final report of the
American Institute of Nutrition ad hoc writing committee
on the reformulation of the AIN-76A rodent diet. J. Nutr.,
123:1939-1951.

Russo, E., 2001. Handbook of Psychotropic Herbs: A Scientific
Analysis of Herbal Remedies for Psychiatric Condition. Howrth
Herbal Press, USA.

Schermer, S., 1967. The Blood Morphology of Laboratory
Animals. 1st Edn.Lengmans, Green and Co. Ltd. Philadelphia,
pp: 350.

Patton, C.J. and S.R. Crouch, 1977. Spectrophotometric and
kinetics investigation of the Berthelot reaction for the
determination of ammonia. Anal. Chem., 49: 464-4609.
Henry, RJ., D.C. Cannon and W. Winkelman, 1974. Clinical
Chemistry Principles and Techniques. 11th Edn., Harper and
Row Publishers, New York, Pages: 1629.

Kageyama, N., 1971. A direct colorimetric determination of
uric acid in serum and urine with uricase-catalase system.
Clin. Chim. Acta, 31: 421-426.

Suzuki, H., 1976. Determination of GOT and GPT. Nihon
Rinsho., 34: 2444-2452, (In Japanese).

Tietz, N.W., 1976. Fundamentals of Clinical Chemistry.
B.W. Standers, Philadelphia, pp: 243.

Belfield, A. and D.M. Goldberg, 1971. Colorimetric
determination of alkaline phosphatase activity. Enzyme,
12:561-568.

Allain, C.C, LS. Poon, CS. Chan, W. Richmond and
P.C. Fu, 1974. Enzymatic determination of total serum
cholesterol. Clin. Chem., 20: 470-475.

Lopes-Virella, M.F., P. Stone, S. Ellis and J.A. Colwell, 1977.
Cholesterol determination in high-density lipoproteins
separated by three different methods. Clin. Chem.,,
23:882-884.

Lee, R. and D. Niemann, 1996. Nutritional Assessment. 2nd
Edn., Mosby Inc., St. Louis, MO., USA.

Kikuchi-Hayakawa, H., N.Onodera, S. Matsubara, E. Yasuda,
0. Chonan, R. Takahashi and F. Ishikawa, 1998. Effects of soy
milk and bifidobacterium fermented soy milk on lipid
metabolism in aged ovariectomized rats. Biosci. Biotechnol.
Biochem., 62: 1688-1692.

Fossati, P. and L. Prencipe, 1982. Serum triglycerides
determined colorimetrically with an enzyme that produces
hydrogen peroxide. Clin. Chem., 28: 2077-2080.

Kaplan, L.A. and A.J. Pesce, 1984. Clinical Chemistry: Theory,
Analysis and Correlation. Mosby Inc., St. Louis, MO, USA.,
pp: 1032-1036.

Pradelles, P., J. Grassi and J. Maclouf, 1985. Enzyme
immunoassays of eicosanoids using acetylcholine esterase as
label: An alternative to radioimmunoassay. Anal. Chem.,
57:1170-1173.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Akram, H., F.G. Pakdel, A. Ahmadiand S. Zare, 2012. Beneficial
effects of American ginseng on epididymal sperm analysesin
cyclophosphamide treated rats. Cell J., 14: 116-121.
Buzanovskii, V.A., 2017. Determination of proteins in blood.
Part 1: Determination of total protein and albumin. Rev. J.
Chem., 7:79-124.

Doumas, B.T.,, B.W. Perry, E.A. Sasse and J.V. Straumfjord, Jr.,
1973. Standardization in bilirubin assays: Evaluation of
selected methods and stability of bilirubin solutions. Clin.
Chem., 19: 984-993.

Charry, T.M. and H. Sharma, 2004. Practical Biochemistry for
Medical and Dental Students. Jaype Brothers Medical
Puplisher (P) Ltd., New Delhi.

Doumas, B.T., P.P. Kwok-Cheung, B.W. Perry, B. Jendrzejczak,
R.B. McComb, R. Schaffer and L.L. Hause, 1985. Candidate
reference method for determination of total bilirubin in
serum: Development and validation. Clin. Chem,,
31:1779-1789.

Sepulveda, B. and A.E. Osterberg, 1943. Serum bilirubin: A
procedure for the determination of indirect and direct values.
J. Lab. Clin. Med., 28: 1359-1368.

SAS, 1988.SAS/STAT User's Guide-Release 6.03. SAS Institute,
Cary, NC.

Seham, SK., S.M. Magda and M.A. Madiha, 2015. Effect of
some plant oils and garlic on lipids of rats fed on high
cholesterol diet. Int. Food Res. J., 22: 1307-1314.

Helal, E., RAA. El Sayed and S. Ebrahiem, 2017. Effect of
Egyptian red cabbage on some physiological parameters in
hyperthyroidimic rats. Egypt. J. Hosp. Med., 69: 2137-2142.
Algasoumi, S., 2010. Carbon tetrachloride-induced
hepatotoxicity: Protective effect of 'Rocket’ £ruca satival.in
rats. Am. J. Chin. Med., 38: 75-88.

Morsy, A.F., H.S. Ibrahim and M.A. Shalaby, 2010. Protective
effect of broccoli and red cabbage against hepatocellular
carcinoma induced by N-nitrosodiethylamine in rats. J. Am.
Sci,, 6: 1136-1144.

Ahmed, S.A., A.A. Mohammed and A.H. Saadoon, 2013. The
effect of Furca saliva alcoholic extract in decreasing the
induced toxicity of liver and kidney in mice. Eng. Technol. J.,
31:574-580.

Gaafar, A.AA, H.F. Aly, ZA. Salama and N.Z. Mohamed, 2014.
Hypoglycemic effects of white cabbage and red cabbage
(Brassica oleracea) in STZ -induced type-2 diabetes in rats.
World J. Pharm. Res., 3: 1583-1610.

Ansari, M.N. and M.A. Ganaie, 2014. Ameliorative effect of
rocket leaves on fertility in streptozotocin-induced diabetic
rats. Int. Res. J. Biol. Sci., 3: 89-97.

Hussein, Z.F., 2013. Study the effect of £ruca sativa leaves
extract on male fertility in albino mice. Al-Nahrain J. Sci.,
16: 143-146.





