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Abstract 
     The current study was designed to evaluate the antioxidant effects of the chemical drug 
"Gemzar". In addition to study the role of the aqueous extract of the stigma of plant saffron to 
decrease the toxicity of Gemzar. In this study, 30 white adult rats aged 9-12 weeks were grouped 
into five groups (6 rats in each group ). The first group was negative control which received 
normal saline for four weeks. The second group was positive control received Gemzar in a 
dosage 15 mg/kg of body weight for four weeks. The third group was orally received a plant 
extract at a dosage of (100) mg/kg of  body weight before medication for two weeks, then 
received drug for two weeks. The fourth group was received both plant extract (100) mg/kg and 
the drug for four weeks. The fifth group was received plant extract two weeks after medication.  
     The experiment was maintained for four weeks, then the rats were killed, and the blood was 
drawn to study the pathological effects in the examined parameters. The statistical analysis 
showed a considerable decrease in catalase, albumin, with increasing of lipid peroxide levels in 
the group treated with drug in comparison with control group. However, the treatment with 
both plant extract 100 mg/kg and the drug was administered in three treatments with a plant 
extract (before, during, and after), the drug receiving. The current study showed a significant 
improvement in some cases of negative control. It may revealed that the exposure to Gemzar 
caused alterations in biochemical indicators of rats blood. The current study improved that that 
the uptake of the plant extract simultaneously with the drug or (before and after) the drug has a 
significant role to increasing the harm consequences caused by the drug. 
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Introduction 
  Since the early decades, the natural products are plant-based, especially the secondary metabolic 
compounds used in the treatment of various chronic diseases, including cancer. In the past, in 
Asian nations and Greece, plants or their components were used as remedies, and they were 
developed as an impressive modern medicines (Kharb et al., 2012).                       
  Herbal medicine played an important role in preventing the side effect of cancer drugs by 
activating enzymes and hormones, as well as promoting the DNA repair mechanism. The 
protective enzymes, stimulating antioxidants and improving immunity play role against cancer 
effect (Thakore et al., 2012 ). Therefore, plant extracts were widely studied, and the current study 
focuses on the role of pharmaceutical plants including stigma the a of saffron plant (Crocus Sativus 
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Stigma) against the side effect of chemotherapy, which is one of the most frequently used in cancer 
treatment, the cytotoxic consequence of chemotherapy is not selective for cancer cells as it affects 
the normal tissues as well. The severity of damage is based on the type and duration of treatment 
(Minami et al.,2010;Liu ,2009 ).  
Crocus Sativus 
  Crocus Sativus is the most expensive spice in the world. It contains the dried stigmas known as 
saffron. It belongs to the family Iridaceous, which is a perennial plant that is commonly cultivated 
around the world, especially in Iran (Sanchez-Vioque et al .,2012), its presence is limited to 
Eastern Europe and middle Asia, where it stretches from the Mediterranean Sea through Iran to 
India. The distribution of this plant over a large distance need human, as its flowers can't produce 
seeds to distribute naturally, thus, its growth rate is very slow ( Schmidt et al., 2007). Crocus 
Sativus is an ancient spice that is important in cooking, cosmetics, perfumes, the economy, and 
medicine (Dog , 2006 ).  
Gemzar 
  Its traditional name is Gemcitabine Hydrochloride and the molecular weight is 299.66. The 
pharmaceutical description is 2',2'-Difluorodeoxycytidine monohydrochloride (β-isomer) and the 
chemical composition is C9H11F2N3O4.HCl. It is a white substance that is water soluble and 
slightly soluble in methanol, while it is insoluble in ethanol and organic polar solvents (Eli and 
Company ,2011), it is a drug that destroys cancer cells, and its structure is based on the structure of 
the nucleoside dCyd (Deoxycytidine), but it contains two fluorine atoms attached to the 2nd 
carbon atom of the deoxyribose sugar, thus, it is analogue of this nucleoside. it stimulate S phase 
and inhibit DNA synthesis. It used against many solid tumors including: Pancreatic, lung, ovarian, 
colon, bladder, and breast cancer (Chitkara et al., 2013 ; Martin et al., 2013 ). 
 
MATERIALS AND METHODS  
Experimental animals 
     This experiment was accomplished at the animal laboratory in the College of 
Education/University of Al-Qadisiyah at standard temperature (22-28°C), aeration, and lighting 
duration (14 hrs of light and 10 hrs of darkness.), animals received and water free diet and water 
throughout the experiment. 
Design of Experiment 
  The experimental animals were chosen randomly and grouped into five groups (six rats in each 
group), the total number (30) rats was divided as follows: 
1-Negative control: they received Normal saline only and the animals were killed after four weeks 
of administration.                                               
2- Positive control:  They received Gemzar at a dosage of 15 ml/kg of body weight, and the animals 
were killed at the end of administration. 
3- The third group: was received the plant extract two weeks before the drug at a dose of (100) 
mg/kg of body weight  , then the drug was given for two weeks and the animals were killed at the 
end of administration. 
4- The fourth group: They received both the plant extract (100) mg/kg body weight and the drug 
uptake at the same time for four weeks. 
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 5- The fifth group: They received the plant extract (100) mg/kg two weeks after drug uptake and 
for four weeks, the animals were autopsied and blood was extracted from them, then some 
antioxidants were assessed.                                                                       
Preparation of aqueous extract of Crocus Sativus  
   The aqueous extract of Crocus sativus L. (stigma) was Prepared according to  (Salami  , 1998; Al-
Mansour,  1995 ) . 
Preparation of the stock solution for the Gemzar drug 

   The solution was prepared by dissolving 1000 mg of chamomile powder (Eli Lilly and Company, 
2003) in 333 ml of 0.9% NaCl and kept in the refrigerator (4°C) (Veltkamp et al., 2008). 
 
Study criteria 
Determination of Malondialdehyde in Serum                                         
   The level of malondialdehyde in the serum was measured by a procedure modified by the 
researchers (Guidet & Shah, 1989). 
Assessment of the catalase activity  
  The procedure of (Aebi, 1974) was used to measure the activity of catalase in serum. This method 
based on the degradation of hydrogen peroxide (H2O2) into two water molecules (2H2O) and one 
Oxygen molecule (O2). 
Assessment of Serum albumin concentration  
     The kit of serum albumin assessment from Randox Company was used, and it followed the 
Company instruction (Rodkey, 1965). 
statistical analysis: 
   SPSS V.25 was used for statistical analysis after data collection and tabulation. The data was 
statistically evaluated using the one-way ANOVA test, and the trial group averages were compared 
when the differences between them were significant Using the Least Significant Difference (LSD) 
test with a significance threshold of 0.05 (Daniel and Cross, 2018). 
 
Results and discussion 
Changes in Catalase, Albumin and Malondialdehyde Levels   
    The current study revealed a substantial increase (p< 0.05) in the MDA level of rats male treated 
with Gemzar at a concentration of 15 mg/kg in comparison with negative control, and this agreed 
with the study of (Tousson et al., 2014). The increase of the synthesis of free radicals and the 
decrease of the antioxidants, as a result of the increasing of lipid peroxidation in serum causing an 
increasing of the MDA level produced in the renal serum and renal tissue, as treatment with the 
chemotherapy shows an increase in the activity of synthesis of nitrite-independent calcium oxide 
(NOS) in the kidney and liver, which leads to the formation of improved nitrite oxide which react 
with free superoxide forming Peroxynitrite which is a more effective oxidizing agent which react 
with sulfhydryl residues in the cell membrane that induce lipid peroxidation or react with DNA 
causing cytotoxicity. These actions may increase MDA levels in rat serum and renal tissue 
(Srivastara et al., 1996; Radi et al., 1991). The findings also showed a statistically significant 
decrease (p< 0.05) in MDA level of male rats treated with the plant extract of saffron stigma at a 
concentration of (100) mg/kg of body weight (before, after) the drug uptake in comparison with 
the positive control. On the other hand, the treatment with the plant extract (before and after) the 
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drug uptake showed a statistically significant increase in MDA levels (p< 0.05) in comparison to 
negative control. Whereas, the comparison among the groups that treated with the aqueous extract 
of saffron stigma showed a statistically significant increase (p< 0.05) in MDA levels of the aqueous 
extract group (after the drug) in comparison with the aqueous extract group (with the drug) (as 
showed in table-1), the increasing of MDA level in the aqueous extract group (after) the drug than 
the other groups may belong to the effect of the drug on the stimulation of Fatty-acyl-CoA enzyme 
and the oxidization of fatty acids, which increases the endogenous H2O2 production, thus 
contributes to the production of fat peroxidation (Basha and Sovers, 1996; Osumi and Hashimoto, 
1978). 
    The current study also shows a statistically significant decrease (p<0.05) in catalase level for 
male rats treated with Gemzar in comparison with the negative control, this may resulted from the 
decrease of kidney to accomplish lipid peroxidation (  Halliwell and Gutteridge, 2007)  or because 
ROS free radicals removed by antioxidants such as CAT, GSH-PX. The decrease of these enzymes 
in the cellular structure of active mitochondria as a result of the toxic effects of chemotherapy in 
the renal convoluted tubules, which made it difficult to produce sufficient antioxidants to remove 
free radicals, thus, a reduction in level of these enzymes in serum (Ji et al., 2014; Zhao et al., 2014). 
In addition, the result shows a statically significant increase (p<0.05) of catalase level in male rats 
treated with a plant extract of saffron stigmas at a concentration (100) mg/kg of body weight 
(before, with and after) the drug uptake in comparison with the positive control. While the 
findings showed a statistically significant decrease (p<0.05) in catalase level for male rats treated 
with the plant extract of saffron stigmas at a concentration of (100) mg/kg of Body weight (before, 
with, and after) the drug in comparison to the negative control. When the aqueous extract groups 
compared with each other, a statistically considerable decrease (p < 0.05) in catalase levels in the 
aqueous extract group (after) the drug in comparison with the other groups. Additionally, a 
statistically considerable increase (p < 0.05) in the aqueous extract group (with the drug) in 
comparison with the group (before the drug) because the extract contains carotenoids, which have 
antioxidant properties against oxidative stress (Goli et al., 2012; Karimi et al., 2010). These 
compounds reduce lipid peroxidation and increase antioxidants to free radicals (Hosseinzadeh and 
Nassiri, 2013). In addition, phagocytes can also protect cells from antioxidant damage and 
improve the response of T and B lymphocyte proliferation (Bendich, 1989). 
   The present study revealed a statically considerable decrease in albumin level (p<0.05) for male 
rats treated with Gemzar in comparison with the negative group because of the changes in protein 
and free amino acid and their composition in the infected hepatocytes and the increasing in 
protein damage (EL-Maraghy et al. al.,2009). It is also due to the increase in oxidative stress by 
the drug, especially since albumin is an endogenous (non-enzymatic) antioxidant that play role in 
preventing the formation of free radicals by breakdown the chain of reactions and reforming the 
biomolecules damaged by oxidative stress and thus decrease its level in the blood (Halliwell and 
Gutteridge, 1999).  
     The effect of the drug causes damage to hepatocytes, which in turn affects the membranes 
permeability which causes seeping of amino acids, which are the building blocks of protein to the 
outside with a weakness in cellular ability to produce proteins, as well affects the re-absorption of 
proteins in the urinary tubules. (Ahn et al., 2000; Silbergeld et al., 2000).  
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    Additionally, this study revealed a statically substantial increase (p <0.05) in the albumin level 
of male rats given the plant extract of saffron stigma at a concentration of (100 mg/kg) of body 
weight (before, with and after) the drug in comparison with the positive control. This might be 
belong to the fact that the aqueous extract containing vitamin E, which breaks down the chains of 
reactions that form the free radicals, prevent lipid peroxidation, and maintain the integrity of the 
membranes of hepatocytes, which enables it to carry out its essential functions, including proteins 
production (Upasani and Balaraman, 2001). That is because the aqueous extract contain 
flavonoids that act as antioxidants and protect against oxidative stress and remove the free 
radicals. This study agrees with the study of (Hassan et al., 2000). 
     The results of this study also revealed a statically significant decrease (p <0.05) in the albumin 
level of male rats treated with the plant extract of saffron stigmas at a concentration of 100 mg/kg 
of body weight (before and after) the drug uptake in comparison with the negative control. There 
were no significant differences in male rats treated with plant extract of saffron stigma at a dose of 
(100) mg/kg of body weight (with the drug) in comparison to negative control. Whereas, when 
comparing the groups of aqueous extract of saffron stigma among themselves, it showed a 
statically significant decrease (p<0.05) in the albumin level of aqueous extract group (after the 
drug) than the other groups .The outcomes are also showed a statically significant decrease 
(p<0.05) for the group (before the drug) in comparison with the group (with the drug). That may 
be due to the strength of the chemotherapy and its effect on hepatocytes and the occurrence of 
severe bleeding as well as the seeping of amino acids. (Table-1). 

Table 1: The Influence of chamomile drug and plant extract on the level of catalase, lipid 
peroxidation and albumin of white male rats in three interactions. 

Albumin 

(mg/dl ) 

Catalase 

(U ̸ mL ) 
MDA 

(µmol/L) 
Standards 

totals 
3.65 ± 0.04a a1.02±0.35 ± 1.18a0.04 Negative control 
1.98 ± 0.03b 0.28±0.03b b3.38 ± 0.03 Positive control 

c3.15 ± 0.02 c0.80 ± 0.01 1.47 ± 0.02c 
Aqueous extract 

before drug 

a3.54 ± 0.03 d0.92 ± 0.02 a1.25 ± 0.01 Aqueous extract 
with drug 

d2.45 ± 0.02 e0.65 ± 0.03 d2.37 ± 0.02 Aqueous extract 
after the drug 

L.S.D= 0.122 L.S.D=0.079 L.S.D= 0.092 L.S.D 
 
*Different letters indicate significant differences between the treatments (P<0.05)                                                                                        
*Similar *letters indicate that there are no statistically significant differences between the 
treatments (P<0.05). 
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