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Chemotherapy's impact on a few blood parameters
Qasim Al-Shibli*, Mohammed Jawad Al-Haidarey

Abstract: Cyclophosphamide (CP), Ifosfamide (IFO), Paclitaxel (PTX) and Doxorubicin (DOX) are commonly used cytostatic 
drugs. The present study investigates the ecotoxicity and genotoxicity of CP, DOX, and PTX, their human metabolites/
transformation products (TPs) cyclophosphamide (NCP) as individual compounds and as a mixture. The three-parent 
compounds ( Further ecotoxicity studies of metabolites. The measured toxicity of the cross was lower than the toxicity 
predicted by the concentration addition model indicating potentiating effects of the CPCOOH toxicity. Revealed genotoxic 
activity of CP and the mixture in the presence  The degradation study with UV irradiation of samples containing (CP, cyclo, 
and DOX ) showed efficient degradation of compounds and remained toxic. They are suggesting that no stable with adverse 
effects was formed. This is the first study describing the ecotoxicity and genotoxicity of the commonly used cytostatics CP, 
cyclo, and DOX, their known metabolites, and their mixture. The results indicate the importance of toxicological evaluation 
and monitoring drug metabolites as they may be more hazardous to humans than parent compounds.
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Introduction
The most common reason cancer patients experience 

low blood counts is as a side effect of chemotherapy. Che-
motherapy involves the use of drugs to destroy cancer cells. 
Chemotherapy works by destroying cells that proliferate, a 
characteristic of cancer cells. Unfortunately, chemothera-
py also affects normal cells that overgrow, such as cells in 
the bone marrow that produce red blood cells, white blood 
cells, and platelets.Cancer is the second leading cause of 
death worldwide, with approximately 9.6 million cancer-re-
lated deaths in 20181. Cancer is a generic term for a large 
group of diseases that can affect any body part. Other terms 
used are malignant tumors and neoplasms. One defining 
feature of cancer is the rapid creation of abnormal cells 
that grow beyond their usual boundaries, which can invade 
adjoining body parts and spread to other organs; the latter 
process is referred to as metastasis. Metastases are the 
primary cause of death from cancer2. In compliance with 
this trend of increasing cancer prevalence, new ANP drugs 
are also being designed, tested, and manufactured at an 
increasing rate3. More than over the past few years, 70 new 
ANPs (antineoplastic drugs) drugs have been released to 
treat 20 variants of tumors (cancerous growths), and the 
number of antineoplastic drugs (ANP) drugs has expanded 
by more than 60%. More than 500 companies are currently 
pursuing ANP drug development, with 300 companies ha-
ving cancer drugs under clinical development stages4, so 
the chemotherapy or antineoplastic agents are designed 
to interact directly or indirectly with DNA by damaging its 
structure, inhibiting, altering and disrupting mechanisms 
of its transcription, replication, and synthesis. Derivatives 
of nitrogen mustards were developed, including the DNA 
alkylating agents cyclophosphamide, chlorambucil, and 
melphalan, widely used in clinical therapeutics6,7, and che-

motherapy may be administered to cancer patients through 
usual routes of intravenous, intramuscular or subcutaneous 
injection. In general, the fate of chemical biotransformation 
includes the generation of metabolites, which may be desi-
red for the therapeutic purpose or not, due to toxicity. Briefly, 
drug pharmacokinetics occurs in two phases of biotransfor-
mation, comprised of the functionalization (Phase I) and 
conjugation (Phase II) of the compound load, to increase its 
polarity and facilitate its elimination through excretion8. Pha-
se I relies on an enzymatic system of defense against most 
of the xenobiotic compounds, composed of members of the 
cytochrome 450 gene family (CYP 450), flavin-containing 
monooxygenases (FMO), monoamine oxidases (MAOs), 
and xanthine oxidase/aldehyde oxidase. Those enzymes 
are differentially expressed in tissues but broadly distribu-
ted in the liver, kidney, and intestine, employing introducing, 
modifying, or unmasking reactive functional groups at the 
parent drug. and the Phase II reactions occur with the intro-
duction of acetyl, sulfate, glucuronide acid, glutathione, and 
amino acids functional groups, either in the parent molecu-
le or in a phase I metabolite structurally changed, enabling 
binding sites for conjugation. These reactions are mostly 
catalyzed by the enzyme uridine 5'- diphosphate (UDP)-glu-
curonosyltransferase (UGTs), sulfotransferases (SULTs), 
glutathione S-transferase (GSTs), and N-acetyltransferases 
(NATs). Biotransformation mechanisms present low specifi-
city to pharmaceuticals and, in general, enhance the polari-
ty of compounds, thus favoring excretion. Nevertheless, this 
change is often incomplete, with parent compounds excre-
ted together with the metabolites in a variable proportion14. 
So The pharmaceuticals elected for the toxicity assessment 
in the present thesis were: cisplatin, cyclophosphamide, 
and tamoxifen. They were chosen according to a combi-
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nation of 50 criteria regarding their consumption and envi-
ronmental occurrence. Despite the increase in the number 
and quality of innovative new drugs currently released in 
the pharmaceutical market5, the first drug(CP), The advent 
of chemotherapy fundamentals, emerged in the first four 
decades of the 20th century. Breakthrough advances un-
dertaken in World War II after an accidental spill of sulfur 
mustards led to the marked depletion of bone marrow and 
lymph nodes in men exposed to those chemicals, following 
discoveries of potential anticancer therapeutic9. In this cour-
se, cyclophosphamide (CP) was developed as a mustard 
prodrug with cytotoxic and alkylating purposes10. The CP 
dosage commonly administered in humans varies widely 
depending on the clinical indication, and can be defined as 
low (1–3 mg kg-1 or 40–120 mg m-2 ), daily orally adminis-
tered; intermediate (15–40 mg kg-1 or 600–1,500 mg m-2 
), via intravenous, every 3 to 4 weeks; and high (> 120 mg 
kg-1 or > 5,000 mg m-2 ), every two days. After consump-
tion, CP undergoes subsequent activation and transforma-
tion by the CYP 450 enzymes to yield the major cytotoxic 
species activation, the phosphoramide mustard (PAM) and 
acrolein. These species form labile covalent DNA adducts 
and inter-strand crosslinks, accountable for blocking DNA 
replication and avoiding cell proliferation11. According to Ba-
gley et al.12, not more than 20% of injected CP is excreted 
intact in urine at any dose level. Chemotherapy-induced 
alterations and incomplete blood count may cause signifi-
cant problems in clinical practice. Anemia, neutropenia, and 
thrombocytopenia induced by chemotherapy regimens may 
cause life-threatening complications such as severe infec-

tions and hemorrhagic complications. Moreover, these side 
effects may also necessitate dose reduction and delay in 
schedules of chemotherapy treatment13, and the reason for 
choosing this study is to know the toxicity of chemothera-
py drugs and their effect on some blood parameters (WBC, 
HB, PLT) Table1

Materials and methods 
In this study, samples were collected from the Midd-

le Euphrates cancer center in Al-Najaf city, Iraq collected 
40 samples were from patients 20 patients treated with 
different types of chemotherapy-treated withe(Cyclophos-
phamide, DOX rubicin, paclitaxel) take the sample in (Nov 
and  Dec -2021) Serum hemoglobin Table 6 (HGB) levels, 
white blood cell Table4 (WBC), platelet Table5 (PLT) count, 
and 20 patients considered as control (Table 1,2). And work 
(UV) to know the wavelength of three drugs (figure 1, 2,3)

Results
After working in UV spectrophotometer measure, the 

wavelength of each drug is taken urine and serum after and 
before  taking drugs so camper between this process the 
rate before took drugs and this test show the percentage 
of drugs in the patient's body like this  (figure 1) after and 
before taking the drugs and measure samples by (UV) to 
know the wavelength to three drugs.  
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Figure 1. Shows 
the process of 
measuring serum 
and urine sam-
ples by (UV) 
spectrophotome-
ter to know the 
wavelength of 
drugs and, after 
learning the wa-
velength accor-
ding to published 
research, the to-
xicity percentage 
for each drug.

Figure 2. Pacli-
taxel drugs(urine, 
serum) after and 
before taking the 
drugs show an 
increased rate 
of drugs after ta-
king the drug as a 
result of the diffi-
culty of breaking 
down these com-
pounds inside the 
patient's body.
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Figure 3. Cyclophosphamide drugs (urine, serum) after and before taking the drugs.

Figure 5. Shows the rate of platelet is increased in chemotherapy drugs.

Figure 4. Shown patients receiving (AC) drugs, meaning (endoxan and DOX rubicin drugs) and influence or minimize the 
percentage of hemoglobin.



4

Table 1. Explain the sum and mean square 
between the WBC, HB, PLT.

Table 2. Explains the descriptives statistics between the three drugs and other drugs, not chemotherapy.

Discussion
The Ministry of Health should import cancer treatments 

from internationally accredited companies. With this study, 
it was possible to analyze cancer treatments to know their 
effect on patients and the degree of benefit to the patient 
after taking medicine. It also allowed us to see the influence 
of antitumor drugs and to reduce them by combining them 
with a special diet for patients to increase their immunity. 
Cancer patients should take the necessary preventive me-
asures (wear masks and do not enter crowded places. The 
arrangement is made By comparing these concentrations 
with a set of experiments. The measured toxicity of the 

crossover was lower than predicted by the concentration 
addition model, indicating potentiating effects of CPCOOH 
toxicity. They revealed the genotoxic activity of CP and the 
mixture. UV irradiation degradation study of the samples 
containing (CP, cyclo, and DOX ) showed efficient degrada-
tion of the compounds and they remained toxic.The results 
of the current study were estimated, as they revealed the 
effect of these treatments on a decrease in WBC, as well as 
a decrease in PLT as a result of taking this treatment and 
its effect on the patient's immunity because it is classified 
as toxic solid chemotherapy as in the table of WBC, PLT, 
and HB.
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Table 3. The difference between the three drugs means the difference. *. The mean difference is significant at the 0.05 
level.

Chemotherapy's impact on a few blood parameters



6

Table 3. The difference between the three drugs means the difference. *. The mean difference is significant at the 0.05 
level.

Table 4. Shows the rate of HB in three 
drugs.

Conclusions
This study suggests that no stable compounds with ad-

verse effects were formed. This is the first study to descri-
be the ecotoxicity and genotoxicity of the commonly used 
cytostatics CP, Cyclo and DOX, their known metabolites 
and their mixture. The results indicate the importance of to-

xicological evaluation and monitoring drug metabolites, as 
they may be more hazardous to humans than the parent 
compounds.
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Table 5. Different rates of PLT between three drugs.
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