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Abstract:-  
Alectinib is an anthracycline antibiotic anticancer medication that is commonly used to treat a variety of 

haematological and solid tumour malignancies, such as breast cancer, leukaemia, and sarcomas. Daunorubicin 

and doxorubicin, two anthracycline antibiotics, are among the most effective cytotoxic anticancer medications. 

Both experimental groups displayed haematotoxicity, which was mainly exhibited by aplastic anaemia. A 

significant reduction in body weight (by 45.2%) and a high rate of early death (100% versus 36.4%) were 

indicators of alectinib's higher overall toxicity, particularly nephrotoxicity when compared to daunorubicin. The 

administration of daunorubicin (DAU) to rabbits was tested. There were three kinds of animals used: Alectinib 

(1.25 mg/kg, ear vein) was given to 3 mice in the control group; Daunorubicin (DAU, 1.6 mg/kg ear vein) was 

given to 3 animals in the model. 
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Introduction:- 
The cytotoxic anticancer medications of the second generation include the anthracycline antibiotics 

daunorubicin and alectinib. Acute lymphocytic and acute myeloid leukaemia are treated with the chemotherapy 

drug dunorubicin [1]. The body's ability to proliferate and spread cancer cells is slowed by dunorubicin [2]. 

Their chemical compositions barely differ by one hydroxyl group on carbon-14. Despite this, there are 

significant variances in how they are used in clinical settings. Doxorubicin has a broad spectrum of powerful 

activity against many different malignancies, including a variety of solid tumours, whereas daunorubicin has 

been employed exclusively in the treatment of acute leukaemia [3].1 Another significant limiting issue for the 

use of anthracyclines is bone marrow depression. The most frequent and the most serious type of chronic 

dilated. Despite the fact that anthracycline-treated individuals had varying degrees of renal lesion, renal toxicity 

was discovered at cumulative alectinib doses of more than Rats and mice with anthracycline-induced 

nephropathy have been employed as models for the investigation of the pathophysiological mechanisms 

underlying nephropathy[7]. Numerous studies have described the long-term harmful consequences of both the 

main anthracyclines and those that are structurally close to them, namely daunorubicin and alectinib. because 

the studies' experimental designs varied [8].It is challenging to compare the chronic toxicity of the 

aforementioned anthracyclines [9]. 

This experimental investigation used a similar study design on rabbits to compare the long-term harmful effects 

of daunorubicin and doxorubicin. For ten weeks, both medications were given intravenously once a week at a 

dose of 3 mg/kg [10]. In our investigation, we monitored body weight, fundamental hemodynamic parameters, 
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common biochemical parameters, and haematological parameters. At the conclusion of the trial, a kidney and 

liver histology investigation was also carried out. DAU was hence selected for this research [11]. The purpose 

of this study is to evaluate a rabbit model of DAU-induced kidney toxicity and to describe various techniques 

for assessing and quantifying experimentally caused cardiac damage. Additionally, DEX is assessed as a [12]. 

This experimental study compared the long-term detrimental effects of daunorubicin and doxorubicin in rabbits 

using a similar study design. Both drugs were administered intravenously once a week for ten weeks at a dose 

of 3 mg/kg [10]. We tracked body weight, basic hemodynamic parameters, widespread biochemical parameters, 

and haematological parameters during our experiment. A liver and renal histology investigation was also 

completed after the trial. DAU was hence chosen for this study [11]. This work aims to investigate a rabbit 

kidney toxicity model created by DAU and to present alternative methods for evaluating and measuring 

experimentally induced cardiac damage. DEX is additionally rated as a [16]. Multidrug-resistant (MDR) cancer 

cells develop concurrent resistance to a number of structurally and functionally unrelated anticancer medicines. 

The FDA has approved the use of alectinib, an orally active ATP-competitive anaplastic lymphoma kinase 

(ALK) inhibitor, for the treatment of individuals with NSCLC that has tested positive for ALK [17]. The 

mainstay of treatment for many types of human cancer is chemotherapy. Sadly, MDR frequently poses a barrier 

to effective chemotherapeutic cancer treatment [18]. Multidrug-resistant (MDR) cancer cells develop 

simultaneous resistance to a number of structurally and functionally unrelated anticancer medications [19]. A 

cancer drug called dunorubicin prevents the growth and metastasis of cancer cells in the body. The drug 

daunorubicin is used to treat leukaemia, a kind of blood cancer. There are further uses for dunorubicin besides. 

heart disease 

kidney disease 

liver disease 

a weak immune system (caused by disease or by using certain medicines) or 

if you have ever been treated with doxorubicin, epirubicin, idarubicin, mitoxantrone, or liposomal daunorubicin 

. 

Using daunorubicin may increase your risk of developing other types of leukemia. 

 

Used of drug 
Acute myelogenous leukaemia (AML) treatment 

Acute lymphoblastic leukaemia (ALL) treatment 

Acute promyelocytic leukaemia (APL) treatment 

 

Side effect of drug 

When it comes to the onset, duration, and severity of side effects, they are frequently predictable. 

 

There are numerous ways to lessen or avoid negative effects. 

The presence or intensity of a medication's adverse effects has no bearing on how well it works. 

 

Low red blood cell count, or anaemia 

fatigue and weakened state 

increased SGPT, SGOT, and bilirubin levels in liver function tests  

Hyperglycemia, or high blood sugar 

Constipation 

(hypocalcaemia) Low blood calcium levels 

Edoema, or swelling 

Reduced lymphocyte count (white blood cells that fight infection) and increased creatinine level 

Nausea. 

Red urine for one or two days after a dosage. 
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Alectinib 

 
Daunorubicin 

Alectinib:- 

Formula for a chemical: C30H34N4O2 

Weight: 482.6166 

 

A class of substances is antineoplastic agents. 

 

Daunorubicin:- 

C27H29NO10 Chemical Formula  

Weight 527.5199 

 

A class of substances is antineoplastic agents. 

 

Aim & Objective 

Alectinib and Daunorobicin liver issues and haematological blood tests to assess rabbit liver function at least 

every two weeks for the first two months of treatment, as well as as needed during treatment, are the goal and 

objective of this study. 

 

To analyzes the renal toxicity of Alectinib and Daunorobicin. 
Creatinine 

Blood Urea Nitrogen 

White blood cell 

Red blood cell 

SGOT 

SGPT 
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Material and methods:- 
 We used medium-sized rabbits that typically weighed between 2-4 kg. All treatments were carried out 

under the direction of the Medical Faculty's Ethics Committee at Monad University in Hapur and in 
compliance with the "Guide for the care and use of laboratory animals" (1996). There were three 
groups of animals:  

 Three groups of three rabbits each weighing between 2-4 kg were created.  Rabbits received injections 
of  

 Control group (n=3) - 0.9 % NaCI. 

 Alectinib group (n=3) - a single dose of 1.6 mg/kg 

 Daunorubicin group (n=3) - a dose of 1.25mg/kg for weekly/two time. 

 

Rabbit of 2-4 kg were divided into three groups each group consisting of three animals. Rabbit is ear vein 

injected with drug and powder form drug are mixed in soluble liquid. 
 

Animal Used 

Group 1: - 0.9 % NaCI control (C)  
9 G/L Sodium Chloride (sodium chloride injection) USP (NaCl) is present in 0.9% Sodium Chloride Injection, 

USP. It has 154 mEq/L of chloride and 154 mEq/L of sodium. There is a 1ml/kg body weight NaCl dosage. 9.0 

g (154 m mol) of sodium chloride are dissolved in 1000 ml of water to create the solution. 

Group 2:- weekly/two time dose of 1.6 mg/kg Alectinib 

The fastest-proliferating cells, which are theoretically cancer cells, are killed when alexitinib interferes with 

DNA replication. After administration, a mechanism known as causes one chloride ion to be gradually 

displaced by water in order to give the alectinib. Because the internal chloride concentration is just 9–25% of 

the about 100 mm extracellular fluid chloride concentration, dissociation of the chloride is favourably favoured 

inside the cell. 

Group 3:- Daunorubicin in a dose of 1.25 mg/kg for weekly/two time 
Daunorubicin The pineal gland produces a hormone that controls the sleep cycle. Daunorubicin's impact in 

these tests has been contrasted with its kidney toxicity. Alectinib, DAU, or a vehicle (0.9% NaCl) will be 

administered chronically to three groups (N = 3/group) of 2-4 kilogramme rabbits. Alectinib 1.25 mg/kg and 

DAU 1.6 mg/kg medication doses or a vehicle will be infused into an ear vein twice per week. 

Drug & Chemical 

 Alectinib 

 Daunorubicin 

 Distilled water 

 Normal saline 

 Ethanol 

 Propanol 

 Methanol 

 Sodium chloride 

 Picric Acid 

 Chloroform 

 Centrifuge 

 

Instrument & apparatus 

 Needle 

 Refrigerators 

 Syringe and needle (1ml,2ml,5ml and 10 ml) 

 Test tube Stand 

 Ependrop 

 WeightMachine 

 Microscopy 
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 Haemocytometer slide 

 Haemostosis analysis system 

 Glebes 

 Glass rod 

 Beaker 

 Creatinine test kit 

 BUN test kit 

 

Methodology 

      Study of place   : Monad University, Hapur 

  Drug Name   : Alectinib & Daunorubicin 

  Type of study    : Observation Study 

  Duration of time  : 1 Year 

  Categories of drug  : Antineoplastic Agents 

Mechanism of action Alectinib:- Anaplastic lymphoma kinase (ALK) and the RET proto-oncogene are 

two receptor tyrosine kinase enzymes that the drug potently and specifically suppresses [32]. Similar anti-ALK 

action is shown in the active metabolite M4. Apoptosis (cell death) of cancer cells is subsequently induced by 

ALK inhibition, which also inhibits other cell signalling pathways such as STAT3 and the PI3K/AKT/mTOR 

pathway [34, 35]. 

Mechanism of action Daunorubicin:- Similar to daunorubicin, it interacts with DNA by intercalating 

and preventing the formation of large molecules [36]. Hemoglobin's ability to relax super coils in DNA for 

transcription is hampered by this. After breaking the DNA chain to allow for replication, daunorubicin stabilises 

the haemoglobin complex, preventing the DNA double helix from being resealed and putting an end to the 

replication process. DAU intercalates when it binds to DNA, with its DAU residue pointing in the direction of 

the minor groove [37, 38]. The configuration that it like the most is two adjacent G/C base pairs that are 

surrounded on the 5' side by an A/T base pair. Crystallography demonstrates that DAU causes additional 

conformational disruptions of nearby and second-neighbor base pairs, including a local unwinding angle of 8°.  

It may also cause his tone to be ejected from 

 

Result:- 

Creatinine and BUN Level :- Creatininee in the group was increased significantly compared with that in 

the control group (2.05±0.83 mg/dL) and Alectinib group (2.35±0.95 mg/dL). Administration of was observed 

to prevent this increase when administered with Daunorubicin group (1.86±0.76)mg/dL. 

 

Haematological Study:- Red blood cells (RBC), haemoglobin, and enhanced red cell distribution width 

(RDW) were all significantly lower in all AC-treated groups at the intermediate time point compared to the 

basal time point and control group. However, while these parameters reverted to normal levels in groups 

ALECTINIB and DAU at the end of the induction period, they remained abnormal or even got worse in the 

DAU3 group. White blood cell (WBC) count was considerably impacted by the DAU protocol at the 

intermediate time point in comparison to values and those of the alectinib group, which is consistent with higher 

haematological toxicity; however, these levels rebounded to virtually normal at the end of the induction phase. 

 

Biochemical parameters:- Daunorubicin was administered repeatedly, and this generated considerable 

alterations in various indicators, especially those that were related to creatinine, BUN, SGPT, and SGOT. The 

same metrics, as well as cholesterol, atrium, potassium, and phosphates, were all significantly affected by 

alectinib. More of these alterations were visible in the alectinib group compared to the daunorubicin group. 

Both groups experienced a significant rise in CRP, which indicated the existence of inflammatory processes. In 

contrast to the considerable increase in the control group, both anthracyclines dramatically reduced serum iron 

levels. 
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Table no.1 

GROUP BUN mg/dl Creatinine mg/dl SGPT  U/L SGOT  U/L 

CONTROL 29±11.8 2.05±0.83 35.5±0.28 17±6.9 

ALECTINIB 34±13.8 2.35±0.95 35±1.6 22±8.9 

DAUNORUBICIN 32±13.06 1.86±0.76 44±1.6 46±18.7 

Table no. 2 

GROUP BUM mg/dl Creatinine 
mg/dl 

SGPT U/L SGOT  U/L WBC uL RBC uL 

Control 29±11.83 2.05±.0.83 35.5±14.49 17±6.94 4.5±1.73 5.5±2.24 

Alectinib 34.66±14.15 2.23±0.91 35.66±14.56 18.66±7.62 5.2±2.12 5.96±2.43 

Daunorubicin 31.33±12.79 1.83±0.74 46±18.78 21.33±8.70 4.76±1.94 7.4±3.04 
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6. Discussion:- To examine the chronic harmful effects of alectinib and daunorubicin in our investigation, 

rabbits received both drugs on the same schedule of dosing. Anthracycline dosages given to animals were 

similar to those given to humans.When daunorubicin or alectinib are given to rabbits on a regular basis, the 

usual changes result. In order to induce dose-dependent cumulative haematology in rabbits, both drugs have 

been utilised. This rabbit model is primarily used for the testing of possible hemology protecting agents. The 

daunorubicin group's slight and insignificant increase in body weight as well as the level of early mortality 

brought on by liver and partially also by renal toxicity was analogous to our prior observations. On the other 
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hand, all of the alectinib-treated rabbits exhibited significant emaciation and all of them passed away before 

their time. Similar findings regarding 

Conclusion:- The anthracycline anticancer medications are administered to additional individuals at the 

highest doses. Alectinib with daunorubicin administration's effects on body weight and physical condition on 

the value of anticancer drugs. Alectinib, daunorubicin, and other types of drug delivery systems should be 

evaluated at various doses. It is also important to contrast intratumoral and subperitoneal approaches.    

Acknowledgement:- 
The AstraZeneca Pharmaceuticals India Limited  Outer Ring Road, Bangalore, Karnataka in supplying 

Alecctinib.  

The Chandra Bhagat Pharma Pvt. Ltd in supplying Daunorubicin is gratefully acknowledged. 

 

References on style of manuals:- 

1.Martindale W. The extra pharmacopoeia, 31st edition. London: Royal Pharmaceutical Society of Great 

Britain, 1996: 528-31. 

 2. Hrdina R, Gersl V, Klimtova I, et al. Anthracycline induced cardiotoxicity. Acta Med 2000; 43: 75-82. 

 3. Pay VB, Nahata MC. Cardiotoxicity of chemotherapeutic agents. Drug Saf 2000; 22: 263-302. 

 4. Wiseman LR, Spencer CM. Dexrazoxane. A review of its use as a cardio protective agent in patients 

receiving anthracycline-based chemotherapy. Drugs 1998; 56: 385-403. 

 5. Herman AH, Ferrans VJ. Animal models of anthracycline cardiotoxicity: basic mechanisms and cardio 

protective activity. Prog Pediatr Cardiol 1998; 8: 49-58. 

 6. Herman EH, Ferrans VJ. Preclinical animal models of cardiac protection from anthracycline-induced 

cardiotoxicity. Semin Oncol 1998; 4: 15-21. 

 7. Breitbart E, Lomnitski L, Nyska A, et al. Effects of water-soluble antioxidant from spinach, NAO, on 

doxorubicin-induced heart injury. Hum Exp Toxicol 2001; 20: 337-45. 

 8. Maral R, Bourat G, Ducrot R. Toxicologic study and experimental antitumor activity of rubidomycin. Pathol 

Biol 1967; 15: 903-908. 

 9. van Vleet JF, Greenwood L, Ferrans VJ, et al. Effect of selenium vitamin E on Adriamycin-induced cardio- 

myopathy in rabbits. Am J Vet Res 1978; 39: 997-1010. 

 10. Herman EH, Ferrans VJ, Jordan W, et al. Reduction of chronic daunorubicin cardiotoxicity by ICRF-187 in 

rabbits. Res Commun Chem Pathol Pharmacol 1981; 31: 85-97. 

 11. Reeves WC, Griffith JW, Wood MA, Whitesell L. Exacerbation of doxorubicin cardiotoxicity by digoxin 

administration in an experimental rabbit model. Int J Cancer 1990; 45: 731-36. 

 12. Gersl V, Mazurova Y, Bajgar J, et al. Lack of cardiotoxicity of a new antineoplastic agent, a synthetic 

derivative of indenoisochinoline: comparison with daunorubicin in rabbits. Arch Toxicol 1996; 70: 645-51. 

http://www.jetir.org/
https://www.google.com/maps/dir/13.049981,77.6197476/@13.049981,77.6197476


© 2023 JETIR September 2023, Volume 10, Issue 9                                        www.jetir.org(ISSN-2349-5162) 

JETIR23090116 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b126 
 

 13. Arai M, Tomaru K, Takizawa T, et al. Sarcoplasmic reticulum genes are selectively down-regulated in 

cardiomyopathy produced by doxorubicin in rabbits. J Mol Cell Cardiol 1998; 30: 243-54. 

 14. Gersl V, Cerman J, Suba P, et al. IGF-I in experimental daunorubicin-induced cardiomyopathy in rabbits. 

Hum Exp Toxicol 1999; 18: 154-61.  

15. Kawada T, Yamazaki T, Akiyama T, et al. Chronic adriamycin treatment impairs myocardial interstitial 

neuronal release of norepinephrine and epinephrine. J Cardiovasc Pharmacol 2000; 36: S31-S34. 

16. van Fvleet JF, Ferrans VJ. Clinical and pathologic features of chronic adriamycin toxicosis in rabbits. Am J 

Vet Res 1980; 41: 1462-69. 

 17. Weissler AM, Schoenfeld CD. Effect of digitalis on systolic time intervals in heart failure. Am J Med Sci 

1970; 259: 4-20.  

18. Diamond EL, Durham BH, Haroche JL, Yao Z, Ma J, Parikh SA et al. Alectinib approved for ALK+ lung cancer. 

Cancer Discov 2016; 6: 115. 

 19.  Gottesman MM. Mechanisms of cancer drug resistance. Annu Rev Med 2002; 53: 615–627. 

20. Jaenke RS. An anthracycline antibiotic-induced cardi- omyopathy in rabbits. Lab Invest 1974; 30: 292±304. 

23. Long HJ. Systolic time intervals: an effective measure of cardiac function in anthracycline-induced cardio- 

myopathy ofrabbits.CancerTreatRep 1978;62: 911-14.  

21. Cini-Neri G, Neri B, Bandinelli M, et al. Anthracycline cardiotoxicity: in vivo and in vitro effects on 

bioche- mical parameters and heart ultrastructure of the rat. Oncology 1991 48: 327-33.  

22. Bristow MR, Minobe WA, Billingham ME, et al. Anthracycline-associated cardiac and renal damage in 

rabbits. Evidence for mediation by vasoactive substan- ces. Lab Invest 1981; 45: 157-168.  

23. Arnolda L, McGrath B, Cocks M, et al. Adriamycin cardiomyopathy in the rabbit: an animal model of low 

output cardiac failure with activation of vasoconstrictor mechanisms. Cardiovasc Res 1985; 19: 378-182. 

 24. Shenasa H, Calderone A, Vermeulen M, et al. Chronic doxorubicin induced cardiomyopathy in rabbits: 

mechanical, intracellular action potential, and beta adrenergic characteristics of the failing myocardium. 

Cardiovasc Res 1990; 24: 591-604.  

25. Boucek RJ, Dodd DA, Atkinson JB, et al. Contractile failure in chronic doxorubicin-induced cardiomyop- 

athy. J Mol Cell Cardiol 1997; 29: 2631-40. 

 26. Nagami K, Yoshikawa T, Suzuki M, et al. Abnormal beta-adrenergic transmembrane signaling in rabbits 

with adramycin-induced cardiomyopathy. Jpn Circ J 1997; 61: 249-55. 

http://www.jetir.org/


© 2023 JETIR September 2023, Volume 10, Issue 9                                        www.jetir.org(ISSN-2349-5162) 

JETIR23090116 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b127 
 

 27. Bizzi A, Ceriani L, Gerundino M, et al. Adriamycin causes hyperlipemia as a consequence of 

nephrotoxicity. Toxicol Lett 1983; 18: 291-300. 

28. Ahmida MH, Abdel-Gayoum AA, El-Fakhri MM. Effect of spironolactone on cisplatin-induced 

nephrotoxicity in rabbits. Hum Exp Toxicol 2001; 20: 453-59.  

29. Hutchison FN. Proteinuria, hyperlipidemia and the kidney. Miner Electrolyte Metab 1993; 19: 127-136.  

30. Young DM. Pathologic effects of adriamycin (NSC- 123127) in experimental systems. Cancer Chemother 

Rep 1975; 6: 159-75. 

 31. Gadeholt-GoÈthlin G, Vik H, GoÈthlin JH. Doxorubicin treatment of rabbit renal VX-2 carcinoma: 

nephrotoxicity, serum parameters and weight. Urol Res 1995; 23: 169-73.  

32. Fajardo LF, Eltringham JR, Stewart JR, Klauber MR. Adriamycin nephrotoxicity. Lab Invest 1980; 43: 

242± 53. 

 33. Falkson G, Klein B, Falkson H. Hematological toxicity: experience with anthracyclines and anthracenes. 

Exp Hematol 1985; 13 Suppl 16: 64±71. 40. Curry SL, Muss HB, Blessing JA, Arseneau J. Hematologic 

monitoring in patients with cancer. A study of the Gynecologic Oncology Group. Am J Clin Oncol 1987; 10: 

163-66. 

34. Ganong WF. Review of medical physiology. New York: McGraw-Hill, 1999: 542. 

 35. Gibbs CL, Kotsanas G, Gibson WR. Daunorubicininduced cardiomyopathy in rabbits: isolated heart and 

papillary muscle energetics. J Mol Cell Cardiol 1986; 18: 2732-282. 

36.  Fornari FA, Randolph JK, Yalowich JC, Ritke MK, Gewirtz DA (April 1994). "Interference by doxorubicin 

with DNA unwinding in MCF-7 breast tumor cells". Mol Pharmacol. 45 (4): 649–56.  

 37.  Momparler RL, Karon M, Siegel SE, Avila F (August 1976). "Effect of adriamycin on DNA, RNA, and 

protein synthesis in cell-free systems and intact cells". Cancer Res. 36 (8): 2891– 

38.  G J Quigley; A H Wang; G Ughetto; G van der Marel; J H van Boom & A Rich (December 

1980). "Molecular structure of an anticancer drug-DNA complex: daunomycin plus 

d(CpGpTpApCpG)". PNAS. 77 (12): 7204–7208. doi:10.1073/pnas.77.12.7204.   

39.  Pang B, Qiao X, Janssen L, Velds A, Groothuis T, Kerkhoven R, Nieuwland M, Ovaa H, Rottenberg S, van 

Tellingen O, Janssen J, Huijgens P, Zwart W, Neefjes J (2013). "Drug-induced histone eviction from open 

chromatin contributes to the chemotherapeutic effects of doxorubicin". Nature Communications. 4: 

1908. doi:10.1038/ncomms2921.  

 40. Pang B, de Jong J, Qiao X, Wessels LF, Neefjes J (2015). "Chemical profiling of the genome with anti-

cancer drugs defines target specificities". Nature Chemical Biology. 11(7): 472–80.  

http://www.jetir.org/
https://en.wikipedia.org/wiki/Molecular_Pharmacology
http://cancerres.aacrjournals.org/cgi/reprint/36/8/2891
http://cancerres.aacrjournals.org/cgi/reprint/36/8/2891
http://www.pnas.org/content/77/12/7204.short
http://www.pnas.org/content/77/12/7204.short
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1073%2Fpnas.77.12.7204
http://www.nature.com/ncomms/journal/v4/n5/full/ncomms2921.html
http://www.nature.com/ncomms/journal/v4/n5/full/ncomms2921.html
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1038%2Fncomms2921
http://www.nature.com/nchembio/journal/v11/n7/full/nchembio.1811.html
http://www.nature.com/nchembio/journal/v11/n7/full/nchembio.1811.html

