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A class of chemotherapy drugs called “alkylating agents” is especially toxic to 
reproductive cells. Melphalan is a one alkylating agent of the bis-chloro-ethylamine 
type that exerts a cytotoxic effect through the formation of inter-strand or intra-strand 
DNA cross-links or DNA –protein cross-links via its two chloro-ethyl groups. 
Cholesterol present in the blood occurs both as free and esters. Elevated levels of 
cholesterol lead to certain disease.The present study shows the effectofmelphalan 
mainly on cholesterol level in the serum of female albino rat.  
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Introduction: Various anticancer drugs are considered to be useful in cancer therapy. 
Alkylating agent chemotherapy historically has been regarded as the most effective 
and accepted therapy for advanced ovarian cancer. Melphalan is the most widely 
accepted therapy because of its ease of administration, minimal toxicity, and reliable 
activity.A class of chemotherapy drugs called “alkylating agents” is especially toxic 
to reproductive cells. Melphalan is an alkylating agent of the bischloroethylamine 
type that exerts a cytotoxic effect through the formation of interstrand or intrastrand 
DNA cross- links or DNA protein cross-links via its two chloroethyl groups (Samuels 
and Bitran 1995). Melphalan (Alkeran), also known as L-phenylalanine mustard, 
phenylalanine mustard, L-PAM, or L-sarcolysin, is a phenylalanine derivative of 
nitrogen mustard (Glaxo, 2003) Cholesterol present in the blood occurs both as free 
and esters. The increase in cholesterol occurs in number of conditions hyper-
cholesterolaemia. It is found characteristically in nephritis, diabetes mellitus, and 
obstructive jaundice, myxoedema, in xanthomatosis and less consistently in a number 
of other conditions. 
According to the American Heart Association, LDL cholesterol is often considered as 
bad, while HDL cholesterol is considered good. A serum cholesterol level indicates 
the risk for conditions such as heart disease (Elaine, 2018). Both clinical and 
experimental studies supports that changes in cholesterol metabolism is involved in 
cancer development ( Xia Ding et, al, 2019 ; Silvente, 2012). Present study showed 
the elevated level of  serum cholesterol, LDL and HDL after the treatment of 
melphalan. 

Materials and methods: Sexually matured albino female rats of approximately 180 + 
05 gms. body weight was selected for experiment.   The animals were made available 
from authorized laboratory and were procured from Raj- biotech laboratory, Pune. 
(M.S)  Food made available by Lipton India Ltd. and water were provided ad libitum. 
All animals were acclimatized in the laboratory for 10 days prior to the experiment. 
Animal maintenance and experimental procedure was strictly followed by “Principles 
of laboratory animal care (NIH)’’ and also by local “Ethical regulations’’.   Melphalan 
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(Alkeran) of 100% purity, which is marketed by Wellcome pharmaceutical S A, from 
Glaxo group.  Substrate and enzyme kits were obtained from commercial 
manufactures. Most of the fine chemicals used in the present study were obtained 
from M/S Sigma chemicals, U S A..; M/S British drug house, England; M/S Merck’s 
Transasia company, Accurex Ltd.¸ as analytical reagents.  
 Animals were divided into two groups – Control and Treated. Total duration of the 
treatment was eight (8) weeks period. Animals sacrificed at the interval of four (4) 
and eight (8) weeks period. 
The experimental animals orally fed with 0.25 mg/animal/day for four (4) and eight 
(8) weeks of Melphalan to treated groups of 14 animals.  The control group of 14 
animals was also fed orally the same volume of vehicle (distilled water). 
At the end of the treatment period, the animals were weighed. Animals were given 
light ether anaesthesia and blood was drawn carefully from the blood vessel of eye 
using retro-orbital technique. Blood collected in clean dry test tubes for separation of 
serum and plasma were collected, labelled and processed for further investigations. 
Serum Cholesterol was determined by One step method of Wybenga & Pileggi.  
 

Results and Discussion:The present study demonstrates the Serum lipid profiles such 
as cholesterol, triglycerides in control and treated groups. The cholesterol level 
decreased in all the groups of treated animals with non -significant decrease in 
cholesterol level as compared to control. The LDL cholesterol levels registered 
significantly increase in four and eight weeks treated animal as compared to control. 
HDL-cholesterol level of four week treated animal registered increase but it 
significantly decreases in eight weeks treated animal as compared to control. Serum 
triglyceride level show decrease in their levels in four and eight weeks treated animals 
as compared to control.Lipid profiles such as LDL cholesterol concentration increases 
in all the treated groups of four and eight weeks.  
Cholesterol present in the blood occurs both as free and esters. The increase in 
cholesterol occurs in number of conditions hyper-cholesterolaemia. It is found 
characteristically in nephritis, diabetes mellitus, and obstructive jaundice, 
myxoedema, in xanthomatosis and less consistently in a number of other conditions. 
 Clinical importance of hyper-lipoproteinemia derives chiefly from the role of 
lipoproteins in atherogenesis. However the greatly increased risk of acute pancreatic 
associated with severe hyperglyceridemia is an additional indication for intervention. 
Detection and characterization of hyper-lipoproteinemia is important for selection of 
appropriate treatment and may provide due to underlying primary clinical disorders 
(Greenspan, 1995). 
All the lipids of plasma are relatively insoluble in water. They are transport in 
association with proteins. The simplest complexes are those from unesterified or free 
fatty acid and albumin. They search to carry the free fatty acids from peripheral 
adipose to other tissue. Similarly lysolecithins are bound to albumin (Kane and 
Malloy, 1991).  
High levels of triglycerides in plasma are associated with risk of acute pancreatitis, 
probably from the local release of amphipathic free fatty acids and lysolecithins from 
lipoprotein substrates in the capillary blood of the pancreas. 
Hyperlipoproteinemia is not associated with disease processes (Kane and Malloy, 
1991; Grundy, 1982; Grundy et al. 1985; Grundy 1981). 
Low values of cholesterol may be found in hyperthyroidism, malnutrition, gaucher 
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disease and acute hepatitis. Decreased level of HDL cholesterol leads to increased 
chance of coronary heart disease. While increased HDL cholesterol reduced the 
chances. Lower values of HDL cholesterol ratio of total cholesterol to HDL 
Cholesterol are taken as a risk factor for (CHD) coronary heart disease (Demacher 
and Hijmans 1977; Warnick et al. 1985). 
Present study registered with non-significant decrease in total cholesterol in both 
groups of treated animals. Serum triglyceride level also registered decrease but the 
concentration of LDL cholesterol and HDL cholesterol increases. Present observation 
indicates hyperthyroidism or diabetics symptoms which may have cause as an effect 
of melphalan. Increased HDL cholesterol level, ruled out the chance of coronary heart 
disease (CHD) due to long term treatment of melphalan. 

AF may be due to patient stress but also can be induced by various cytostatic agents, 
such as ifosfamide, gemcitabine, melphalan, cisplatin, docetaxel, 5-fluorouracil, or 
etoposide, or by high doses of corticosteroids, van der HooftCS,  Heeringa J,(2004; 
2006), Adriana Albini, Giuseppina Pennesi, et al. (2010). Melphalan is the most 
commonly used conditioning agent prior to autologous stem cell transplant (ASCT) 
for multiple myeloma (MM). Its use is associated with cardiotoxicity, in particular 
supraventricular tachycardia. The incidence, risk factors, and outcomes of these 
cardiotoxicities have not yet been well established. The incidence of AF/AFL post-
melphalan conditioning was 2.3%. Patients who developed AF/AFL were more likely 
to be older and male. (Austin Rim et al. 2021)  

Present observation are in good agreement with the earlier study carried out by 
Demacher and Hijmans (1977; 1980); Warnick et al. (1985); Grundy (1981;1982); 
Grundy et al. (1985). 
van der HooftCS,  Heeringa J,(2004; 2006), Adriana Albini, Giuseppina Pennesi, et 
al. (2010), Austin Rim et al. (2021). Only the lipid profiles cannot give precise 
conclusion , yet its liver at cellular level and its biochemistry needs to be studied 
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Changes in the concentration of control and treated animals. 

Concentration expressed in mg% : mean + SE of 6 animals in each group. 

Figures in parenthesis denotes number of estimations. 

 

 

Data analysed by annova analysis test. 

P > 0.05 i.e P Value is statistically significant. 

a = significant 

1 indicate + SE of 6 animal 
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