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ABSTRACT

The present study was carried out to evaluate the effects of cisplatin on immunobiochemical
parameters in rabbits and modulating by moringa leaves extract. A total of 20, healthy rabbits,
3-3.5 kg bwt were divided into 4 groups. Gp (1) control, Gp (2) received 5 mg/kg bwt IP
cisplatin one dose every week for 4 weeks, Gp (3) received orally 200 mg of moringa olifera
leaves extract/kg bwt daily for 4 weeks and Gp (4) received cisplatin and moringa leaves
extract by same dose and periods. At 1%, and 10" days post administration 3 blood samples
were taken from the ear vein for determination of some biochemical parameters. Cisplatin
induced a significant decrease in WBCs, lymphocyte, phagocytic activity, killing %, total
protein, albumin, total globulin, y-globulin, HDL, GSH, SOD and CAT besides an
insignificant decrease in basophil, a and  globulin coupled with a significant increase in
AST, ALT ALP, urea, creatinine, cholesterol, triglycerides, LDL, VLDL, MDA and
insignificant increase in neutrophil, monocyte and eosinophil at 1%-day post-administration.
Moringa leaves extract induced a significant increase in WBCs, neutrophil, monocyte,
phagocytic activity, killing %, total protein, albumin, total globulin, y-globulin, HDL GSH
SOD, CAT and a significant decrease in cholesterol, triglycerides, LDL, VLDL, MDA beside
non significant decrease in lymphocyte beside insignificant increase in basophil, eosinophil,
a, B globulin AST, ALT, ALP, creatinine, urea at 1-day post-administration. Moringa leaves
extract ameliorated the adverse effect of cisplatin by improving hematobiochemical and
immuno-logical parameters and it returned to normal levels. It could be concluded that
cisplatin induced adverse effects on biochemical parameters in rabbits. Using moringa leaves
extract modulated the adverse effects of cisplatin. So, it is better to use antioxidants as
moringa leaves extract with cisplatin
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) o ) o discovered to prevent the growth of E. coli
Cisplatin is platl_num compound inhibit (Kaushal et al., 2001). It induced hypoxia
RNA, DNA and protein synthesis and accumulation of reactive oxygen free
radicals in tissues (Baek et al., 2003). It has
i ) e 4 no selective effect on cancer cells as it can
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is effective against cancer but induces cell
damage and immune deficiency (Karmakar
et al., 2018). It has a cytotoxic effect on
immune cells (Brown et al., 2019).

Medicinal plants pOSSess many
immunopharmacological activities that have
immense in the pharmaceutical industry for
the discovery of drugs (Hasan and Qari,
2010). Moringa is a medicinal plant that
belongs to the family Moringaceae in tropical
and subtropical regions (Sinha 2012).
Moringa olifera is contain many nutrients
such as minerals, vitamins, and essential
phytochemicals (Abou-zaid and Nadir 2014).
Moringa leaves have antioxidant, anti-
inflammatory and antitumor (Shaat et al.,
2017). Moringa contains macro  and
micronutrients and many bioactive compounds
(Zahidul et al., 2021)

The objective of the present work was
studying the effect of cisplatin on immuno-
chemical parameters in rabbits and
modulating these effects by moringa leaves
extract

MATERIALS AND METHODS

1-Drug:-
1- Cisplatin clear light-yellow, sterile
aqueous solution, available in vials

containing 100 mg/cisplatin was purchased
from Sigma chemical Compy (Si Louis USA)

2- Preparation of Aqueous Extract: Leaves
of moringa oleifera were collected; air dried
and pounded using mortar and pestle then
extracted (Njar et al., 1993).

Rabbits and Experimental design:

A total of 20, 4-month-old healthy rabbits, 3-
3.5 kg bwt were housed in metallic cages
under hygienic conditions. Rabbits were
divided into 4 groups (5/each). Gp (1)
received distilled water (control), Gp (2)
received cisplatin (5mg/kg bwt IP) (Amr
and Alaa el din 2006) one dose every week
for 4 weeks, Gp (3) received 200 mg of
moringa leaves extract/kg bwt by mouth
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tube (lwuji et al., 2016) daily for 4 weeks and
Gp (4) received cisplatin with moringa
leaves extract by same doses, route and
periods. At the 1% & 10" days post-
administration, 3 blood samples were taken
from the ear vein. 1% sample was taken in a
tube containing heparin to measure
phagocytic activity and killing % (Wilkinson,
1976 and Lucy and Larry, 1982). The 2™
sample was taken in a tube containing
EDTA for estimation of total and differential
leukocytic count (Feldman et al., 2000). 3
sample was taken and centrifuged to obtain
clear serum and estimate AST and ALT
(Reitman & Frankel (1957) ALP (John 1982)
total protein (Doumas et al 1981) albumin

(Bauer 1982) protein fraction were
performed using  cellulose  acetate
electrophoresis (Henry et al.,, 1974).
Cholesterol ~ (Allian et al., 1974),

triglycerides (Wabhlefeld, 1974), high-density
lipoproteins (Lopes et al., 1977), low-
density lipoprotein (LDL) and very low-
density lipoprotein (VLDL) (Burtis and
Ashwood, 1999) were measured. Urea
(Faweet and Scott, 1960) and Creatinine
(Henry, 1974), Superoxide Dismutase (SOD)
(Nishikimi et al., 1972), catalase (CAT)
(Sinha 1972) Malondialdehyde (MDA)
(Nielsen et al., 1997) were also determined.

Statistical analysis: obtained data were
analyzed by using the computerized SPSS
program version 25 (Tambane and Dunlop
2000).

RESULTS

Rabbits received cisplatin one dose every
week for 4 weeks showed a significant
decrease in phagocyte count, killing %,
WBCs count, lymphocyte count, total
protein, albumin, globulin, y-globulin, HDL,
GSH, SOD & CAT, and insignificant
decrease in basophil count, o & B globulin
beside significant increase in AST, ALT,
ALP, urea, creatinine, cholesterol, LDL,
VLDL and triglycerides insignificant
increase in in the count of neutrophil,
monocyte, eosinophil and MDA at 1% day
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post-administration (Table 1,23 & 4). and insignificant increase in basophil,
Rabbits that received moringa leaves extract  eosinophil, a, B globulin, AST, ALT, ALP,
daily for 4 weeks showed a significant creatinine, urea and MDA at 1%day post
increase in the count of WBCs, neutrophil,  administration (Table,1,2,3 & 4). Moringa
monocytes, phagocytic (activity and index), leaves extracts ameliorated the adverse
killing %, T protein, albumin, T gloulin y-  effect of cisplatin by improving
globulin & HDL beside significant decrease ~ immunebiochemical parameters, antioxidant
in cholesterol, triglycerides, LDL, VLDL, enzymes and returned to nearly normal
GSH, SOD and CAT coupled with an levels at 10" day post-administration.
insignificant decrease in lymphocyte count

Table 1: Effect of cisplatin and moringa extract on total and differential leukocytic count,
Phagocytosis, Phagocytic index and Kkilling % at 1%& 10" days post
supplementation in rabbits (n=5)

15t day 10t days

Parameters
Gp(l) Gp(2) Gp(3) Gp(4) Gp(l) Gp(2) Gp(3) Gp(4)

T. leukocytes' 10.40+ 856+ 12.02+ 10.15+ 10.39+ 10.27+ 11.08+ 10.44+
count 0.58b 051c 0.37a 0.8%9ab 0.26a 0.62a 0.53a 0.37a

402+ 202+ 398+ 359+ 4.00+ 3.89+ 3.99+ 3.99+

Lymphoeyte g5 0.36b 079ab 069ab 056a 065a 093a 0.77a

g £ Neutopnils 305t 319F 410+ 322% 314t 316 355f 3lbk

> 9 0.45b 0.27a 0.25b 0.32a 0.75a 0.76a 0.78a 0.79a

g = Fosinophile 082F 0B9% 002F 087t 080 085t 08/t 084

2 5 0.18a 0.12a 0.17a 0.18a 0.18a 0.16a 0.19a 0.15a

& Basopnile  089F 075+ 093t 077 090 078% 09l 085

a 017a 019a 021a 017a 020a 0.16a 0.18a 0.18a

Monooyte 162t L71f 200 167& L6t 169r 176+ 162k

044b 023b 034a 043b 037a 017a 028a 021a

. 58.80+ 4948+ 64.19+ 5410+ 5851+ 56.00+ 6037+ 57.04+
Phagocytic %

1.03b 089 091a 107ab 0.89a 0.82a 0.77a 1.1la

5.79+ 319+ 860+ 498+ 545+ 490+ 596+ 4.99+

Phagocyticindex 271 0goc 0724 0.50ab 062a 0.80a 0481 0.62a

38.69+ 30.89+ 44.93+ 36.87+ 38.58+ 36.54+ 40.55+ 37.94+

ilh 0,
Killing % 0.64b  0.85c 079 093ab 0952 093a 0.78a 0.84a

Means with different superscripts of the same row indicate significant differences at P < 0.05
The results show significant differences must be demonstrated by symbols a, b, a, b and ab and ¢

Gp (1) control Gp (2) cisplatin

Gp (3) moringa leaves extract Gp(4) cisplatin + moringa leaves extract
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Table 2: Effect of cisplatin and moringa extract on liver function at 1% and 10" days post
supplementation for 4 weeks in rabbits (n=5)

Parameters 1% day 10% days
Gp1) Gp@) Gp@B) Gp@) Gpl) Gp2 GpB) GpA
@ agy 3732t 4868+ 37.96t 4038+ 3845r 4437+ 3956t 39.25¢
= 1.32ab  1.56a 1.72ab 1580 1.71b 1.78a 1.86b  1.48b
E‘ ALT D828t 6076 5948t 6204 60.92t 678+ 6134t 60.87
T 161b +145a 1.33b 12lab 140b 127a 156b  1.56b
S, p 11406x 1252+ 11518+ 1163t 1132+ 1183+ 11408+ LI56%
= 1.74b  1.89a  .53b  1.39b 154b 1.32a 1.44ab 1.83ab
Tprotein  6.47+ 422+ 718+ 581+ 6.61+ 597+ 7.10+ 6.22+
(gm/dl)  022b  087c 0.77a 034ab 040a 052a 092a 0.94a
Albumin 376z 226+ 398+ 335+ 382+ 343+ 398+ 3.70%
(gm/dl) 039  032c 042a 096ab 082a 0542 056a 0.54a
® 084+ 075+ 091+ 080+ 090+ 080+ 095+ 089+
2 T % 0120 013 010a 010b 0I15a 0lla 0.13a  0.8a
S € 063+ 051+ 069+ 059+ 074+ 065+ 075+ 0.66+
s 2 B 010a 011a 012a 011a 016a 013a 014a 0.12a
5 = 118+ 070+ 190+ 113+ 125+ 109+ 142+ 1.19+
a 3 Y 013v 034c 020a 012b 0.15a 0.14a 0.11a 0.lla
5 ota] 220t 196t 320x 246: 289t 254r 312t 252t
0.76b 0.29c 0.6la 0.11b 053b 0.73b 038  0.64b
AlG 148+ 1.2+ 138+ 136+ 132+ 135+ 1.28+ 1.50+
Ratio 0.17a 038 02la 0.19a 02la 020a 021la 0.21la

Means with different superscripts of the same row indicate significant difference at P < 0.05
The results show significant difference must be demonstrated by symbol a, b and ab

Table 3: Effect of cisplatin and moringa extract either alone or together on urea, creatinine
lipid profile at 1%t and 10™ day post supplementation for in rabbits (n=5).

Parameter 15t day 10t day

Gp(1) Gp(2) Gp@B) Gp@) Gpl) Gp2) GpB) Gp®)

> Urea 6.78+ 11.28+ 6.68+ 7.34+ 6.75+ 9.55+ 6.60+ 7.12+
_-E g (mg/dl) 059 084a 048b 057b 0.68b 0.97a 0.58b 0.69b
¥ 5 Creatinine 098+ 206+ 095+ 1.03+ 099+ 1.88+ 0.96+ 1.01+
(mg/dl) 0.21b 0.23a 0.18b 0.17ab 0.18b 0.19a 0.22b 0.20ab
Cholesterol 90.52+ 99.09+ 84.03+ 92.12+ 90.89+ 95.45+ 87.46+ 93.56+
(mg/dl) 187b 154a 131c 14lab 148b 1.39a 1.33c 1.52ab

° Triglyceride 87.93+ 96.39+ 80.14+ 89.43+ 88.65+ 93.76+ 84.28+ 89.26+
€ (mg/dl) 132b 126a 159c 127ab 127b 167a 1.87c 1.82ab
S HDL 43.49+ 35.34+ 56.21+ 41.34+ 43.83+ 38.09+ 42.89+ 41.28+
o (mg/dl) Alb  128c 137a 167ab 1.78a 147b 154a 134a
-5' LDL 2548+ 33.71+ 20.18+ 29.47+ 25.82+ 30.59+ 23.21+ 28.32%
(mg/dl) 121b 134a 141c 17%9%b 1.76b 155a 1.33c 1.65ab

VLDL 18.23+ 29.45+ 1343+ 20.47+ 18.7+ 2554+ 15.09+ 20.34%

(mg/dl) 148b 1.28a 1.70c 183ab 169 144a 159c 1.76ab

Means with different superscripts of the same row indicate significant differences at P < 0.05
The results show significant differences must be demonstrated by symbol a, b and ab
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Table 4: Effect of cisplatin, moringa olivera leaves extract either alone or together on in
MDA and antioxidant enzyme at the 1% and 10" day post supplementation for in

rabbits (n=5).

Parameter 15t day 10t day
Gp(l) Gp2) Gp@B) Gp@) Gp(l) Gp@2) Gp@E) Gp4)
MDA 18.03+ 2874+  17.60+ 2431+ 1832+ 23.09+ 17.79+  21.15+
(nmol/ml) 082c  121a  1.22ab  1.76b  054ab  1.67a  1.32ab  1.34b
CAT 2138+ 1417+ 2844+  17.67+ 2112+ 17.23+ 2533+  10.16%
1280  1.47c 1.8la  1.89ab  1.54b 1.52¢ 179a  147ab
SOD 1242+ 7.2+ 1759+  10.78t 1271+ 933+ 1520+ 1143+
(wml 1.44b  0.54c 048a  0.75ab  1.48b 048  052a  0.82ab
GSH 848+ 459+ 1403t  6.21* 821+ 548+ 1332+  7.43%
(wml) 1380 1.46c 1.29a  1.65ab  1.48b 1.64c 154a  1.38ab

Means with different superscripts of the same row indicate significant differences at P < 0.05
The results show significant differences must be demonstrated by symbols a, b and ab

DISCUSSION

Our results revealed that cisplatin induced a
significant decrease in WBCs, lymphocyte,
phagocytic (% & index) killing % and an
insignificant decrease in basophil besides
insignificant increase in neutrophil, mono-
cyte and eosinophil in rabbits. This result is

supported by the findings of Awadallah et al.

(2001) who stated that cisplatin induced
leukopenia, lymphocytopenia, and neutron-
philia in rabbits. Change in total and
differential WBCs due to cisplatin led to
producing reactive oxygen species and
induced apoptosis of circulating blood and
bone marrow cells (Pieretti et al., 2002).
Cisplatin induced a decrease in WBCs,
lymphocytes, phagocytosis %, killing % and
increase in neutrophil may be due to damage
in bone marrow by cisplatin (Abd EI Azeem
etal., 2019)

Rabbits received the watery extract of
moringa leaves for four weeks evoked a
significant increase WBCs, neutrophils,
phagocytic %, phagocytic index, killing %
and monocytes, coupled with an insigni-
ficant decrease in lymphocytes besides
insignificant increase in basophil and eosino-
phil, these may be due to moringa leaves
rich in macro and micronutrients as minerals,
vitamins and antioxidants. Moringa leaves
induced a significant increase in phagocyt %
(Du et al., 2007). Our results agreed with

43

Hisham et al. (2012) found that moringa
leaves induce a significant increase in WBCs
in rabbits. Similar results were reported by
Otitoju et al. (2014) in rabbits and Hossam
et al. (2016) in broilers. Moringa leaves
extract induced an increase in phagocytic (%
& index) and killing %, WBCs neutrophil,
eosinophil and a decrease in lymphocyte
(Anslem et al., 2017).

Cisplatin induced a significant decrease in
total protein, albumin, total globulin, v-
globulin and an insignificant decrease in a
and B globulin in rabbits. Reduction in serum
total globulin and y-globulin may be due to
the cytotoxic effect of cisplatin on immune-
competent cells such as B lymphocytes and
plasma cells (Jilek et al., 1989). Cisplatin
induced a decrease in albumin, globulin and
vy globulin in mice (Saikat et al., 2013),
similar to the findings of Martins et al. (2017)
in rats that received cisplatin. This result is
supported by the findings of Abd EI Azeem
et al. (2019) where cisplatin induced a
significant decrease in total protein, albumin,
total globulin and y-globulin

Our results revealed a significant increase in
total protein, albumin, globulin, and y-
globulin besides an insignificant increase in
a and B globulin in rabbits received moringa
leaves extract. The increased protein profile in
our study could be attributed to the large
amount of protein that moringa leaves contain
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in addition to the abundant essential amino
acids (Moyo et al., 2011). Rabbits fed
moringa leaves meal extract showed a
significant increase in total protein, albumin
and globulin (Walaa et al., 2016). Moringa
oleifera leaves extract has antioxidants which
led to an increase in protein pictures
(Igbinaduwa and Ebhotemhem, 2016). The
same results were also reported by Shaat et
al. (2017) who stated that moringa leaves has
a role in hepatoprotective and increased
serum total protein, albumin and globulin.

In the current work, rabbits that received
cisplatin showed a significant increase in
AST, ALT, ALT, urea and creatinine. It
might cause liver cell damage and
nephrotoxicity. The same results were
agreed with Mora et al. (2003) in rats.
Cisplatin is accumulated in the liver and
kidney causing hepatorenal toxicity that led
to elevated liver enzyme activities and kidney
functions (Saikat et al., 2013). These results
were also supported by Amnah and
Alsuhaibani (2018) stated that -cisplatin
induced an increase in AST, ALT, ALP,
urea and creatinine in rats.

Rabbits that received moringa leave extract
showed insignificant changes in AST, ALT,
ALP, urea and creatinine. These minor
changes in liver enzymes may be due to the
antioxidant and immunological properties of
moringa leaves (Isitua and lbeh, 2013).
These leaves have a hepatorenal protective
effects inducing insignificant changes in
liver enzymes, urea and creatinine levels
(Igbinaduwa and Ebhotemhem 2016).
Similar results were recorded by Norah and
Suha (2018) and Shaimaa et al. (2021) who
stated that moringa leaves has a hepatorenal
effect and induce insignificant changes in
serum AST, ALT, ALP, urea and creatinine.

Our results revealed that cisplatin induced a
significant increase in serum cholesterol,
LDL, VLDL triglycerides and a decrease in
HDL. Our results agreed with Maheshwari et
al. (2013) who reported that cisplatin induced
a significant increase in serum cholesterol,
LDL and VLDL. Comparable results were
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reported by Martins et al. (2017) who stated
that rats received cisplatin showed a
significant increase in cholesterol. Also,
cisplatin induced an increase in triglyceride,
and cholesterol (Al-Shimaa, 2017)

Moringa olifera leaves extract induced a
significant decrease in serum cholesterol
triglycerides, LDL, VLDL and an increase in
HDL in rabbits as compared to the control
group. These may be due to moringa leaves
have antioxidants and being rich in essential
phenol compounds. Our results agreed with
Tabassum et al. (2013) who stated that
moringa leaves in the diet induced a
reduction in serum cholesterol, LDL, VLDL,
and triglyceride and an increase in high-
density lipoprotein. Moringa leaves extract
lowered the lipid profile levels may be due to
the presence of phenolic compounds,
polyphenolic, and flavonoids. These bio-
active compounds reduce the uptake of
dietary cholesterol from the intestine
(Maheshwari et al., 2014). Similar findings
were also reported by Salem et al. (2020)
who stated that moringa leaves have
hypolipidemic properties that led significant
decrease in levels of serum cholesterol, LDL
lipoprotein and triglyceride.

Rabbits that received cisplatin showed a
significant elevation in MDA, a significant
decrease in GSH SOD and CAT (table 6).
Zhifei et al. (2015) also stated that cisplatin
induced the production of reactive oxygen
species and an increase in MDA besides a
decrease in GSH, SOD and CAT. Our results
were supported by studies of Kiran et al.
(2016) who stated that cisplatin induced an
increase in MDA. Similarly, Martins et al.
(2017) stated that rats received cisplatin
increased oxidative stress associated with an
elevation in MDA and decrease activity of
CAT, GSH and SOD. Samilarly, Yadav et al.
(2019) showed that cisplatin induced a
significant increase in MDA and a decrease
in GSH, SOD and CAT of rats.

Rabbits that received Moringa leaves extract
revealed a decrease in MDA and an increase
in CAT, GSH and SOD (table 6). Moringa
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oleifera leaves decreased MDA and
increased SOD and CAT (Osman et al.,
2012). Our results agreed with EIl-Badawi, et
al. (2014) who stated that moringa leaves
enhance CAT, GSH and SOD and decrease
MDA in rabbits. Moringa leaves extract
induced a significant increase in CAT, GSH,
SOD and a reduction in MDA (Osawe and
Farombi 2013). Samilarly, Salem et al.
(2020) reported that rabbits fed Moringa
leaves showed a decrease in MDA and an
increase in CAT, GSH and SOD levels.

Results of our study showed Moringa leaves
extracts ameriolate cisplatin toxicity by
improving  the leukocytic ~ picture,
phagocytic %, index, killing%, AST, ALT,
ALP, creatinine, urea and insignificant
reduction in total protein, albumin, globulin,
cholesterol, triglyceride, MDA, CAT, GSH
and SOD at 1%-day post administration and
returned to nearly normal levels at 10"-day
post administration. These results agreed
with Martins, et al. (2017) stated that rats
received cisplatin and Moringa olifera leave
extract together improved AST, ALT, ALP,
total  protein,  globulin,  cholesterol,
triglyceride, MDA, CAT, GSH and SOD.
Ameriolative effect of Moringa leaves
against cisplatin toxicity due to the free
radical scavenging properties of Moringa
leaves (Stohs and Hartman, 2015).
Antioxidants are effective in ameliorating
cisplatin toxicity (Al-Shimaa, 2017). Improve
in total and differential leukocytic count
biochemical parameters in rabbits received
cisplatin due to the antioxidant effect of
moringa leaves (Salem et al., 2020).

It could be concluded that cisplatin induced
adverse effects on immunobiochemical
parameters in rabbits. Moringa oleifera
leaves extract modulates these adverse
effects of cisplatin. So, it is preferred to use

antioxidants as moringa leaves with cisplatin.
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