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Abstract

Effect of Ginger Nanoparticles on Hepatotoxicity and Nephrotoxicity Induced
by Carbon Tetrachloride in Rats. Sanaa Yasser Abd-Elrhman, Master degree,
Biochemistry and Nutrition Department, Faculty of Women for Arts, Science
and Education, Ain Shams University.

Ginger is a well-known to possess antioxidant and anti-inflammatory properties,
also it is confirmed that the milling of ginger to nanoscale improves its active
compounds solubility and bioavailability, so that this study aimed to investigate the
effect of ginger (G), ginger nanoparticles (GNPSs), ginger nanobase (GNB) and
silymarin (SM) on hepato-renal toxicity induced by carbon tetrachloride (CCls) in
rats. Fifty-four adult male albino rats were divided into 6 groups with 9 rats in each.
Group (1): (Normal control) rats were received distilled water daily orally and
injected intraperitoneally (i.p.) with a single dose of corn oil (1 ml/kg B.W) at the
end of the 4™ week of the experiment. Group (2): Rats were received distilled water
daily orally and injected with a single dose of CCl4 diluted with corn oil (1:1) (1
ml/kg B.W i.p.) at the end of the 4™ week of the experiment. Groups (3), (4) and
(5): Rats were received orally 50 mg /kg B.W/day of G, GNPs and GNB,
respectively for 8 weeks and injected with CCls as group 2. Group (6): Rats were
received 100 mg /kg B.W /day of SM orally for 8 weeks and injected with CCls as
group 2. Our results indicated that CCls caused a significant increase in serum
alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline
phosphatase (ALP) enzymes activities and serum creatinine, urea, uric acid and
cystatin-C (Cys-C) levels. Also, increasing of serum tumor necrosis factor- alpha
(TNF- o), interleukin-1beta (IL-1B) , malondialdehyde (MDA) and nitric oxide
(NO) levels, while serum total antioxidant capacity (TAC) level, hepatic catalase
(CAT) and superoxide dismutase (SOD) enzymes activities showed a significant
decrease as compared to healthy group. Also some histopathological changes in
liver and kidney tissues were observed.

Oral administration of G, GNPs, GNB and SM caused an amelioration of liver and
kidney functions, inflammatory markers and the oxidant - antioxidant status with
an improvement in liver and kidney tissues. In conclusion, our data proved that
using ginger in the form of GNPs and GNB is more efficient in ameliorating hepato-
renal toxicity induced by CCls than using native ginger. These results were
confirmed by the results of histopathological examination of liver and kidney
tissues in different rats groups.
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a-SMA Alpha smooth muscle actin
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IL-1B Interleukin-1p

IL-1 Interleukin-1

IL-2 Interleukin-2

IL-6 Interleukin-6

IL-8 Interleukin-8

KC Kupffer cells
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LSD least significant difference

MAPK p38 mitogen-activated protein kinase
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NaOH Sodium hydroxide
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NADP?* Nicotinamide adenine dinucleotide phosphate

NADPH Reduced nicotinamide adenine dinucleotide
phosphate

NE Nanoemulsion

NF-xB Nuclear factor kappa light chain enhancer of
activated B cells or nuclear factor kappa - B

NI Nanoinosomes

NK Natural Kkiller cells

NKT Natural killer T cells

NL Nanoliposomes

NO Nitric oxide
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NOS Nitric oxide synthase
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PGE2 Prostaglandin E2

PLGA Poly lactic co glycolic acid
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