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ABSTRACT:

Introduction: Dyslipidemia is a common complication of renal transplantation referred to as new onset dyslipidemia.
Immune suppressants, in particular cyclosporine, the calcineurin inhibitor and others are known to cause dyslipidemia
through non-competitive inhibition of sterol 27-dehydroxylase (CYP27A1). On the other hand, dyslipidemia has been found
to be associated with higher graft rejection due to decrease in immune suppressant activity and direct graft destruction.
Hence the study was designed to analyze the effect of dyslipidemia on chronic allograft rejection. Methods: This
retrospective observational study was carried out in the nephrology department of a multispecialty hospital for a period of
two months. Clinical and biochemistry reports of 142 renal transplant recipients were collected in designed case report
forms. All statistical analysis was carried out using IBM SPSS Statistics 17 and Graph pad Prism 6.0. Results: Higher serum
lipid levels are observed in patients with cyclosporine therapy than tacrolimus. However statistical significant difference
only in levels of total cholesterol, LDL-C, triglycerides was observed between cyclosporine and tacrolimus treated patients
(P<0.001). Conclusion: Dyslipidemic potential of tacrolimus is comparatively lesser than cyclosporine. However,
tacrolimus causes dyslipidemia to a lesser when compared to cyclosporine. Thus monoclonal antibodies such as rituximab or
basiliximab should be preferred over conventional immune suppressants. However, the cost effectiveness of monoclonal
antibody therapy is high. Hence we conclude that tacrolimus with dose intense therapy should be preferred as first line
immunosuppressant regimen.
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INTRODUCTION:

Renal transplantation is the surgical placement and vascular integration of a human kidney from a living or cadaveric donor
into a patient who has end stage renal disease (ESRD). It is the only treatment modality that restores reasonable renal
function in ESRD patientsl.Though, renal function is restored to some extent, renal transplantation possesses various short
term and chronic complications, the most important being cardiovascular and post-transplant metabolic syndrome

(PTMS)>3.

Cardiovascular complications remain the major cause of morbidity, 231 mortality in renal transplant re01p1ents These long
term complications are not direct effects of grafting but are caused due to the dose intense immunosuppressant and long term
steroid therapy. The US National cholesterol education program — Adult treatment panel III defines metabolic syndrome as
the presence of dyslipidemia, obesity, glucose intolerance and hypertension. Metabolic syndrome is characterized by

presence of several metabolic anomalies associated with increaced riclk af cardiavacenlar martality>® Nyalinidemia is one of

the common PTMS complications and is referred as new onset RJPT rrized by an
increase in total cholesterol (TC), low density lipoprotein Hi DL-C) and
triglycerides (TGL) and/or decrease in high density lipoprots ' ressants, in
particular, cyclosporine used in renal transplant recipients to alter serum

lipid levels®. Being metabolized by the cytochrome P450 pathway, cyclosporine non-competitively inhibits sterol 27-
dehydroxylase (CYP27A1) and therefore decreases the production of 27-hydroxycholesterol which in turn is a potent
inhibitor of 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA), the rate limiting step of cholesterol biosynthesis. In
addition to CYP27A1 inhibition, cyclosporine also inhibits lipoprotein lipase and thereby increases serum triglyceride

levels”> 19, Similar to calcineurin inhibitors, patients treated with mammalian target of rapamycin inhibitors (mTOR) such as
sirolimus also display impaired lipid metabolism. However, dyslipidemia associated with sirolimus is not completely due to

CYP27A1 inhibition as with cyclosporine“. Sirolimus, in addition to CYP27A1 inhibition also decreases LDL-C clearance

by inhibiting the transcription of LDL receptor gene in hepatic cells'?. Various studies have shown dyslipidemia to be
associated with graft rejection. However, many studies have not examined the effect of immunosuppressant induced
dyslipidemia on graft rejection. Hyperlipidemia can affect chronic allograft function indirectly by its effects on vessels and
directly by its specific renal destructive effects. Mechanisms of hyperlipidemia induced nephrotoxicity include the
following: glomerulosclerosis and chronic interstitial nephritis caused by oxidant stress put forth by generation of reactive

oxygen spe01es 3and progresswe renal damage provoked by monocyte infiltration and mesanglalprollferatlon through

https://rjptonline. org/HTMLPaper aspx?Journal= Research+JournaI+of+Pharmacy+and+TechnoIogy%3bPID%3d2016 -9-6-10 3/12



10/6/24, 1:32 PM RJPT -
increased production ot growth promoting cytokines* ™. Another interesting mechanism behind, dyslipidemia associated gratt
rejection is decrease in immunosuppressive activity of cyclosporine with increase in serum lipids which ultimately may lead
to immune sensitization. Dyslipidemia decreases the availability of intracellular cyclosporine concentration available to

inhibit the immune activation process and thereby contributes to chronic allograft loss!>. Thus dyslipidemia induced by
immune suppressants tends to decrease the effect of immunosuppressant by decreasing its availability and leading to graft
loss. In this study efforts have been made to comparatively analyze the dyslipidemia between cyclosporine and tacrolimus
treated patients.

MATERIALS AND METHODS:

This retrospective observational study was carried out in the nephrology department of a multispecialty hospital for a period
of 2 months from January 2015-March 2015. Consent from the hospital authorities and nephrologists were obtained before
accessing patient medical records. The study protocol was approved by the institutional ethics committee of Vels University
(Approval no: IEC/DOP/2015/04). Clinical and biochemistry reports of 142 renal transplant recipients who visited the
hospital in the past one year for any of the following reason was recorded: hemodialysis, routine checkup as instructed by
the nephrologist, transplant kidney biopsy and for other comorbidities. Clinical data was recorded from the patient case
sheets stored in medical records whereas biochemical parameters were recorded from the laboratory database. A case report
form was designed for recording clinical and biochemistry data of renal transplant recipients as per study requirements.

Inclusion Criterion:
The study included chronic kidney disease or ESRD patients of both gender who have undergone unilateral or bilateral renal
transplantation.

Exclusion Criterion:
Chronic kidney disease or ESRD patients on renal replacement therapies other than transplantation were excluded from the
study. Patient case sheets with incomplete clinical data were not considered for inclusion in the study.

Statistical Analysis:

Comparison between two groups was analyzed by means of student t test to determine the presence or absence of
statistically significant difference. Wherever computed, a P value of less than 0.05 was considered significant, since the
confidence interval was maintained at 95%.

RESULTS:

The study population for the retrospective analysis included Chronic Kidney Disease patients (CKD) who had undergone
unilateral or bilateral renal transplantation, receiving immunosuppressant and are on regular visit to the hospital for either of
the following reasons: hemodialysis, routine checkup at regular intervals as instructed by the nephrologist, biopsy of
transplanted kidney and for any other co-morbidity. Age wise distribution of patients considered for the study is shown in
Table 1.

Renal transplant recipients of both genders were included for the study. Gender wise distribution of patients included in the
study is shown in Table 2.

The incidence of single and combined immunosuppressant usage between genders was found to be almost similar with no
statistically significant difference (P value = 0.1671, odds ratio=0.2148) (Table 3). The patients received concomitant steroid
therapy with prednisolone, methyl prednisolone and hydrocortisone. Distribution of patients on the basis of long term steroid
they received is as shown in Table 4. ARIET

Table 1. Age Wise Distribution of Renal Transplant Recipients

Age (Years) No. of patients (n=142) Percentage (%) Mean SD Age Quartiles Median age
11-20 9 6.34 16.6 2.21 13-20 17

21_30 12 8‘45 a T n 0 NMA N la T

31-40 27 19.01

41-50 28 19.72 RJPT

51-60 46 32.39 Hi

61-70 16 11.27 ’

71-80 4 2.82

Mean age = 46.01+14.02, Median age=49

Table 2. Gender wise Distribution of Patients

Gender No. of Patients (n=142) Percentage (%) Mean Age SD Age Quartile Median
Male 96 67.61 47.01 14.67 13-75 50.5
Female 46 32.39 43.93 12.28 17-63 44.5

P value = 0.2242

Table 3. Distribution of Patients based on Immunosuppressive Regimen

Immunosuppressive Regimen No.of Patients Percentage Statistical Parameters
Male Female Total

Mono-Immunosuppressive therapy 87 45 132 92.96 P value = 0.1671

Combined Immunosuppressant therapy 9 1 10 7.04 Odds ratio=0.2148
Table 4. Distribution based on Long Term Steroid Received

S. No Steroid Brand ROA No. of Patients (n=142) Percentage (%)

1 Prednisolone Wysolone, Omnacortil P/O 114 80.28

2 Methyl Prednisolone Medrol, Solumedrol P/O, IV 17 11.9

3 Hydrocortisone Effcorlin v 2 1.4

4 None N/A* N/A 9 6.3

* N/A = Not applicable
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Table 5. Distribution of Patients Based on the Immunosuppressant

S. No Immunosuppressant No.of Patients Percentage Median Dose Daily Dose Quartile

1 Cyclosporine 87 61.27 100mg 25-300mg

2 Tacrolimus 48 33.80 2.5mg 0.5-20mg

3 Sirolimus 8 5.63 Img 0.5-1.5mg

4 Azathioprine 2 1.41 62.5mg 50-75mg

5 Rituximab 6 4.23 500mg 100-500mg
Table 6. Incidence of Choice of Imnmunosuppressant between Genders

S.NO Immunosuppressant Odds Ratio* P value Relative Risk

1 mTOR inhibitor 0.4947 0.0703 0.7760

2 Antimetabolites 0.3254 0.5281 0.9643

3 Monoclonal Antibodies 0.3273 0.4098 0.943

*Qdds ratio was calculated between calcineurin inhibitor and other immunosuppressant usage

Out of the 142 patients studied, 109 (76.7%) patients received immunosuppressive antimetabolite therapy with
mycophenolate mofetil whereas 33 (23.2%) patients did not. Distribution of patients on the basis of immunosuppressants
received and values of incidence rate of immunosuppressant usage between genders are shown in Table 5 and 6 respectively.

The glomerular filtration rate is an endogenous marker of renal function that requires 24 hours urine collection. However,
GFR can theoretically be estimated using the modification of diet in renal disease (MDRD) formula from serum creatinine
and age of the patient. Renal transplant recipients in the study have been segregated into different GFR quartiles (Table 7).

Table 7. Distribution of Patients Based on Estimated Glomerular Filtration Rate

GFR (mL/min/1.73m?)  No. of Patients (n=142)  Percentage ~Mean observede SD  Median observed GFR (mL/min/1.73m?)
(%) GFR (mL/min/1.73m?)

<15 44 30.9 10.5 28 106

15-29 42 295 20.7 37 203

30-59 39 274 413 76 409

60-89 11 7.7 70.9 64 721

>90 6 42 104.2 13.7 _100.5

Mean = SD GFR =30.6 + 23.9 mL/min/l.73m2, Median GFR = 21.59 mL/min/1.73m?

The dyslipidemic potential of cyclosporine and tacrolimus vary to great extent, though being calcineurin inhibitors. Hence a
comparison of the lipid parameters between cyclosporine and tacrolimus receiving patients was made using unpaired student
t-test at a confidence interval of 95%.The mean serum lipid level of cyclosporine and tacrolimus treated patients is as shown

in Table 8.
Table 8. Comparison of Serum Lipids in Cyclosporine and Tacrolimus Groups
Parameters (mg/dl) Patients on Cyclosporine Patients on Tacrolimus P Value
(n=87) (n=48)
Mean = SD Median Mean £ SD Median
Total Cholesterol 204.1 £2.486 203 186.2 £3.474 184 <0.0001*
LDL 136.9 £2.284 137 119.6 + 3.025 117 <0.0001*
VLDL 31.97£1.554 32 34.90 + 1.647 37 0.2264
HDL 34.74 £ 1.692 39 31.71 +£1.882 30 0.2583
~ _Triglycerides _ 244.0+£9.244 249 ARy PT_1PA 6522 178 0.0012*
*Statistically significant difference at 95% confidence interval
DISCUSSION:
The study population included renal transplant recipients in the age range of 13-75 years with a mean age of 46.01+14.02
and a median age of 49 years. The studied population was ith unequal
distributions. The percentage of patients in the age interval clas RJPT £ 54.842.55
and median age of 54 while number of patients between 71  Hj, 1ean age of

74.5+0.86 and median age of 75 years.

Renal transplant recipients of both genders were included of which 67.6% patients were male and 32.3% patients were
female. The median age was significantly higher in males (50.5 years) with a mean age of 47.01+14.6 while 44.5 years was
the median age in female patients with a mean age of 43.9+12.2 with no significant difference in age distribution between
genders of renal transplant recipients(P value = 0.2242). 97.2% had renal transplantation done due to progressive CKD or
end stage renal disease (ESRD) while 2.09% had undergone renal transplantation for renal cell carcinoma and congenital
single and dysplastic kidneys. 93.6% patients received concomitant long term steroid therapy including prednisolone or
methyl prednisolone or hydrocortisone whereas 6.3% patients were not on steroid therapy. Out of the 93.6% patients who
received steroids, 12.7% patients received methyl prednisolone, 85.7% patients received prednisolone whereas 1.5% patients
received hydrocortisone. However, no statistically significant difference was observed in development of post-transplant
metabolic syndromes and dyslipidemia between the two groups but steroids are known to provoke metabolic syndromes (P
value >O.05)16.The dyslipidemic potential of cyclosporine and tacrolimus vary to great extent. Various studies have
comparatively assessed the extent of dyslipidemia associated with cyclosporine and tacrolimus and have shown cyclosporine
to predominantly cause dyslipidemia than tacrolimus! 718, Cyclosporine induced dyslipidemia is due to a direct non-
competetive inhibition of sterol 27-dehvdroxylase (CYP27A1) and decrease in production of 27-hvdroxvcholesterol which
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in turn is a potent inhibitor of 3-hydrogcy—3—r;lethyiglutaryl cc;enzyme A (HMG:COA), the rate lirr;iting ystep of cholesterol
biosynthesis. In addition to CYP27A1 inhibition, cyclosporine also inhibits lipoprotein lipase and thereby increases serum

triglyceride levels”. Similar to calcineurin inhibitors, patients treated with mammalian target of rapamycin inhibitors
(mTOR) such as sirolimus also display impaired lipid metabolism. However, dyslipidemia associated with sirolimus is not

completely due to CYP27A1 inhibition as with cyclosporine”. Sirolimus, in addition to CYP27A1 inhibition also decreases
LDL-C clearance by inhibiting the transcription of LDL receptor gene in hepatic cells!?,

The mean TC and LDL levels are significantly higher in the cyclosporine group (p value <0.0001) whereas HDL was high in
the cyclosporine group. However, low HDL levels are reported in Cyclosporine treated patients. Decrease in HDL levels

predisposes the patient to atherogenic risk'®. Elevated HDL levels in our study could be attributed to concomitant steroid
usage. No significant difference was found between HDL and VLDL of the two groups (p value >0.05). Triglycerides was
found to be significantly high in the cyclosporine treated group (p value =0.0012).

CONCLUSION:

Dyslipidemia was found in patients receiving both cyclosporine and tacrolimus. However, tacrolimus causes dyslipidemia to
a lesser when compared to cyclosporine. Thus monoclonal antibodies such as rituximab or basiliximab should be preferred
over conventional immune suppressants. However, the cost effectiveness of monoclonal antibody therapy is high. Hence we
conclude that tacrolimus with dose intense therapy should be preferred as first line immunosuppressant regimen.

REFERENCES:

1.  Wallace AM. Renal transplantation. Association of Perioperative Registered Nurses Journal. 68(6); 1998:964-993.

2. Stephanie B, Jean PC and Georges M. Dyslipidemia Following Kidney Transplantation: Diagnosis and Treatment. Current Diabetes Reports. 9;
2009:305-311.

3. Oruc M et al. Progression of metabolic syndrome in renal transplant recipients. Transplant Proceedings.45; 2013: 3273-3278.
4. Kasiske BL et al. Cardiovascular Disease after Renal Transplantation. Journal of the American Society of Nephrology.7; 1996:158-165.

5. Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults. Executive summary of the third report of the National
Cholesterol Education Program (NCEP) expert panel on detection, evaluation, and treatment and treatment of high blood cholesterol in adults. JAMA.
285(19); 2001:2486-2497.

6. Shadab SM, Richard KS. Post-transplant Metabolic Syndrome. International Journal of Hepatology. 2012: 01-06.

7. Deleuze Set al. New Onset Dyslipidemia after Renal Transplantation: Is there a Difference Between Tacrolimus and Cyclosporine? Transplant
Proceedings.38; 2006:2311-2313.

8. Maaike K, Leonard K. Lipoproteins - Role in Health and Diseases. Prof. Gerhard Kostner (Ed).Intech open.2012.

9. Ann Get al. Compared effect of immunosuppressive drugs cyclosporine A and rapamycin on cholesterol homeostasis key enzymes CYP27A1 and
HMG-CoA reductase. Basic and Clinical Pharmacology and Toxicology. 100; 2007:392-397.

10. Tory R et al. Cyclosporine A and rapamycin induce in vitro cholesteryl ester transfer protein activity and suppress lipoprotein lipase activity in human
»

ARJPT

RJPT
Hi,

RECOMONDED ARTICLES:

https://rjptonline.org/HTMLPaper.aspx?Journal=Research+Journal+of+Pharmacy+and+Technology%3bP1D%3d2016-9-6-10 6/12


javascript:__doPostBack('ctl00$ContentPlaceHolder1$ArticleImageLink1','')
javascript:__doPostBack('ctl00$ContentPlaceHolder1$ArticleImageLink1','')
javascript:__doPostBack('ctl00$ContentPlaceHolder1$ArticleImageLink2','')
javascript:__doPostBack('ctl00$ContentPlaceHolder1$ArticleImageLink2','')
javascript:__doPostBack('ctl00$ContentPlaceHolder1$ArticleImageLink3','')
javascript:__doPostBack('ctl00$ContentPlaceHolder1$ArticleImageLink3','')

10/6/24, 1:32 PM RJPT -

B S el - e I S-SR P raewils
5 Nl = oD Al PR ERSE § Sy e 1

Resecarein Jeowryrrmeal «—F
Pharrrmacac v carecd
Te o= Farnesl o g

A 8 W

Research Journal of Pharmacy and Technology (RJPT) is an international, peer-reviewed, multidisciplinary journal....

Read more >>> (AboutJournal.aspx)
RNI: CHHENG00387/33/1/2008-TC

DOI: 10.5958/0974-360X

1 3 2021

CiteScore
56th percentile

Powered by Scopus

(https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore)

ARIET RJIPT

online

RJPT
Hi,

https://rjptonline.org/HTMLPaper.aspx?Journal=Research+Journal+of+Pharmacy+and+Technology%3bP1D%3d2016-9-6-10

712


https://rjptonline.org/AboutJournal.aspx
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/21100197160?dgcid=sc_widget_citescore

10/6/24, 1:32 PM RJPT -

Research Journal of

Pharmacy and Technology

Pharmacology.
Toxicology and
Pharmaceutics..

Desl quartile

5|R 2023

0.27

powerad by scimagao)r.com

(https://www.scimagojr.com/journalsearch.php?q=21100197160&tip=sid&exact=no)

ARJPT
Journal Policies & Information
Scope of Focus (FocusScope.aspx)
RJPT
Informed Consent (InformedConsent.aspx)
Hi,

Competing Interests (Competinglnterests.aspx)
Privacy Policy (PrivacyPolicy.aspx)

Advertisement Policy (AdvertisementPolicy.aspx)
Disclaimer (Disclaimer.aspx)

Plagiarism Policy (PlagiarismPolicy.aspx)
Publication Ethics (PublicationEthics.aspx)
Reviewers' Guidelines (ReviewersGuidelines.aspx)
Review Policy (ReviewPolicy.aspx)

Correction and Retraction Policy (CorrectionRetractionPolicy.aspx)

https://rjptonline.org/HTMLPaper.aspx?Journal=Research+Journal+of+Pharmacy+and+Technology%3bP1D%3d2016-9-6-10

8/12


https://www.scimagojr.com/journalsearch.php?q=21100197160&tip=sid&exact=no
https://www.scimagojr.com/journalsearch.php?q=21100197160&tip=sid&exact=no
https://www.scimagojr.com/journalsearch.php?q=21100197160&tip=sid&exact=no
https://rjptonline.org/FocusScope.aspx
https://rjptonline.org/FocusScope.aspx
https://rjptonline.org/InformedConsent.aspx
https://rjptonline.org/InformedConsent.aspx
https://rjptonline.org/CompetingInterests.aspx
https://rjptonline.org/CompetingInterests.aspx
https://rjptonline.org/PrivacyPolicy.aspx
https://rjptonline.org/PrivacyPolicy.aspx
https://rjptonline.org/AdvertisementPolicy.aspx
https://rjptonline.org/AdvertisementPolicy.aspx
https://rjptonline.org/Disclaimer.aspx
https://rjptonline.org/Disclaimer.aspx
https://rjptonline.org/PlagiarismPolicy.aspx
https://rjptonline.org/PlagiarismPolicy.aspx
https://rjptonline.org/PublicationEthics.aspx
https://rjptonline.org/PublicationEthics.aspx
https://rjptonline.org/ReviewersGuidelines.aspx
https://rjptonline.org/ReviewersGuidelines.aspx
https://rjptonline.org/ReviewPolicy.aspx
https://rjptonline.org/ReviewPolicy.aspx
https://rjptonline.org/CorrectionRetractionPolicy.aspx
https://rjptonline.org/CorrectionRetractionPolicy.aspx

10/6/24, 1:32 PM RJPT -

QUICK LINKS

9 SUBMIT ARTICLE (SUBMITARTICLE.ASPX)

(<
.&‘ AUTHOR'S GUIDELINES (DOWNLOADS/INSTRUCTIONS_TO_AUTHOR.PDF)

@ PAPER TEMPLATE (DOWNLOADS/PAPER_TEMPLET.DOC)

eal COPYRIGHT FORM (DOWNLOADS/COPYRIGHT TRANSFER FORM.DOCX)

EE' CERT. OF CONFLICT OF INTREST (DOWNLOADS/CERTIFICATE OF CONFLICT OF INTREST.PDF)

? PROCESSING CHARGES (CHARGESDETAILS.ASPX)

s= INDEXING INFORMATION (INDEXED_IN.ASPX)

LATEST ISSUES

lly,

SEPTEMBER 2024 (76) (ISSUES.ASPX?VID=17&I1D=9)

lly,

AUGUST 2024 (87) (ISSUES.ASPX?VID=17&I1D=8)

lly,

JULY 2024 (85) (ISSUES.ASPX?VID=17&11D=7)

[y,

JUNE 2024 (86) (ISSUES.ASPX?VID=17&IID=6)

ly,

RJPT
Hi,

MAY 2024 (77) (ISSUES.ASPX?VID=17&IID=5)

lly,

APRIL 2024 (78) (ISSUES.ASPX?VID=17&IID=4)

lly,

MARCH 2024 (77) (ISSUES.ASPX?VID=17&I1D=3)

lly,

FEBRUARY 2024 (77) (ISSUES.ASPX?VID=17&I1D=2)

https://rjptonline.org/HTMLPaper.aspx?Journal=Research+Journal+of+Pharmacy+and+Technology%3bP1D%3d2016-9-6-10 9/12


https://rjptonline.org/SubmitArticle.aspx
https://rjptonline.org/downloads/Instructions_to_Author.pdf
https://rjptonline.org/downloads/Paper_Templet.doc
https://rjptonline.org/downloads/Copyright%20Transfer%20Form.docx
https://rjptonline.org/downloads/Certificate%20of%20Conflict%20of%20Intrest.pdf
https://rjptonline.org/ChargesDetails.aspx
https://rjptonline.org/Indexed_In.aspx
https://rjptonline.org/Issues.aspx?VID=17&IID=9
https://rjptonline.org/Issues.aspx?VID=17&IID=8
https://rjptonline.org/Issues.aspx?VID=17&IID=7
https://rjptonline.org/Issues.aspx?VID=17&IID=6
https://rjptonline.org/Issues.aspx?VID=17&IID=5
https://rjptonline.org/Issues.aspx?VID=17&IID=4
https://rjptonline.org/Issues.aspx?VID=17&IID=3
https://rjptonline.org/Issues.aspx?VID=17&IID=2

10/6/24, 1:32 PM RJPT -

POPULAR ARTICLES

(AbstractView.aspx?PID=2020-13-7-74)
Pharmaceutical Incompatibilities: Causes, Types and Major ways of Overcomingin
Extemporaneous Medicinal forms

(AbstractView.aspx?P1D=2020-13-7-74)
(AbstractView.aspx?PID=2020-13-1-43)
Formulation and Evaluation of Herbal Face Cream
(AbstractView.aspx?PID=2020-13-1-43)
(AbstractView.aspx?PID=2017-10-9-42)

Detection of Food Adulterants in Chilli, Turmeric and Coriander Powders by Physical and
Chemical Methods

(AbstractView.aspx?PID=2017-10-9-42)
(AbstractView.aspx?PID=2020-13-4-16)
Formulation and Evaluation of Herbal Lipsticks
(AbstractView.aspx?PID=2020-13-4-16)
(AbstractView.aspx?PID=2017-10-9-19)

Formulation and Evaluation of Aspirin Tablets by Using Different Lubricants in Combination for
better Kinetic Drug Release Study by PCP

(AbstractView.aspx?PID=2017-10-9-19)
(AbstractView.aspx?PID=2020-13-3-81)
Regulatory requirements for conducting Clinical Trials in India
(AbstractView.aspx?P1D=2020-13-3-81)
(AbstractView.aspx?PID=2016-9-11-11)
Sex determination using the mastoid process usirg 3 rthilndian skulls
(AbstractView.aspx?PID=2016-9-11-11)

(AbstractView.aspx?PID=2019-12-11-80)

Dental Waxes-A Review RJPT

Hi,
(AbstractView.aspx?PID=2019-12-11-80)

(AbstractView.aspx?PID=2013-6-2-15)
Medicinal Plants from Solanaceae Family
(AbstractView.aspx?PID=2013-6-2-15)
(AbstractView.aspx?PID=2014-7-9-14)
The Use of Neem in Oral Health

(AbstractView.aspx?PID=2014-7-9-14)

https://rjptonline.org/HTMLPaper.aspx?Journal=Research+Journal+of+Pharmacy+and+Technology%3bP1D%3d2016-9-6-10

10/12


https://rjptonline.org/AbstractView.aspx?PID=2020-13-7-74
https://rjptonline.org/AbstractView.aspx?PID=2020-13-7-74
https://rjptonline.org/AbstractView.aspx?PID=2020-13-7-74
https://rjptonline.org/AbstractView.aspx?PID=2020-13-7-74
https://rjptonline.org/AbstractView.aspx?PID=2020-13-7-74
https://rjptonline.org/AbstractView.aspx?PID=2020-13-7-74
https://rjptonline.org/AbstractView.aspx?PID=2020-13-1-43
https://rjptonline.org/AbstractView.aspx?PID=2020-13-1-43
https://rjptonline.org/AbstractView.aspx?PID=2020-13-1-43
https://rjptonline.org/AbstractView.aspx?PID=2020-13-1-43
https://rjptonline.org/AbstractView.aspx?PID=2020-13-1-43
https://rjptonline.org/AbstractView.aspx?PID=2017-10-9-42
https://rjptonline.org/AbstractView.aspx?PID=2017-10-9-42
https://rjptonline.org/AbstractView.aspx?PID=2017-10-9-42
https://rjptonline.org/AbstractView.aspx?PID=2017-10-9-42
https://rjptonline.org/AbstractView.aspx?PID=2017-10-9-42
https://rjptonline.org/AbstractView.aspx?PID=2017-10-9-42
https://rjptonline.org/AbstractView.aspx?PID=2020-13-4-16
https://rjptonline.org/AbstractView.aspx?PID=2020-13-4-16
https://rjptonline.org/AbstractView.aspx?PID=2020-13-4-16
https://rjptonline.org/AbstractView.aspx?PID=2020-13-4-16
https://rjptonline.org/AbstractView.aspx?PID=2020-13-4-16
https://rjptonline.org/AbstractView.aspx?PID=2017-10-9-19
https://rjptonline.org/AbstractView.aspx?PID=2017-10-9-19
https://rjptonline.org/AbstractView.aspx?PID=2017-10-9-19
https://rjptonline.org/AbstractView.aspx?PID=2017-10-9-19
https://rjptonline.org/AbstractView.aspx?PID=2017-10-9-19
https://rjptonline.org/AbstractView.aspx?PID=2017-10-9-19
https://rjptonline.org/AbstractView.aspx?PID=2020-13-3-81
https://rjptonline.org/AbstractView.aspx?PID=2020-13-3-81
https://rjptonline.org/AbstractView.aspx?PID=2020-13-3-81
https://rjptonline.org/AbstractView.aspx?PID=2020-13-3-81
https://rjptonline.org/AbstractView.aspx?PID=2020-13-3-81
https://rjptonline.org/AbstractView.aspx?PID=2016-9-11-11
https://rjptonline.org/AbstractView.aspx?PID=2016-9-11-11
https://rjptonline.org/AbstractView.aspx?PID=2016-9-11-11
https://rjptonline.org/AbstractView.aspx?PID=2016-9-11-11
https://rjptonline.org/AbstractView.aspx?PID=2016-9-11-11
https://rjptonline.org/AbstractView.aspx?PID=2019-12-11-80
https://rjptonline.org/AbstractView.aspx?PID=2019-12-11-80
https://rjptonline.org/AbstractView.aspx?PID=2019-12-11-80
https://rjptonline.org/AbstractView.aspx?PID=2019-12-11-80
https://rjptonline.org/AbstractView.aspx?PID=2019-12-11-80
https://rjptonline.org/AbstractView.aspx?PID=2013-6-2-15
https://rjptonline.org/AbstractView.aspx?PID=2013-6-2-15
https://rjptonline.org/AbstractView.aspx?PID=2013-6-2-15
https://rjptonline.org/AbstractView.aspx?PID=2013-6-2-15
https://rjptonline.org/AbstractView.aspx?PID=2013-6-2-15
https://rjptonline.org/AbstractView.aspx?PID=2014-7-9-14
https://rjptonline.org/AbstractView.aspx?PID=2014-7-9-14
https://rjptonline.org/AbstractView.aspx?PID=2014-7-9-14
https://rjptonline.org/AbstractView.aspx?PID=2014-7-9-14
https://rjptonline.org/AbstractView.aspx?PID=2014-7-9-14

10/6/24, 1:32 PM RJPT -

(AbstractView.aspx?PID=2019-12-1-69)
Recent Advances in Preventive Resin Restoration (PRR)

(AbstractView.aspx?PID=2019-12-1-69)
(AbstractView.aspx?PID=2011-4-9-2)
Formulation and Evaluation of Diclofenac gel

(AbstractView.aspx?PID=2011-4-9-2)

(AbstractView.aspx?PID=2010-3-3-60)
Evaluation of Ayurvedic Marketed Formulations Asava’s and Arista’s.

(AbstractView.aspx?PID=2010-3-3-60)

(AbstractView.aspx?PID=2017-10-12-61)
Mathematical Models in Drug Discovery, Development and Treatment of Various Diseases - A

Case Study
(AbstractView.aspx?PID=2017-10-12-61)

(AbstractView.aspx?PID=2018-11-2-70)
Recent Advancements in Laminates and Veneers in Dentistry

(AbstractView.aspx?PID=2018-11-2-70)

Recent Articles

ARJPT

RJPT

Tags i

Not Available

ABOUT JOURNAL

Research Journal of Pharmacy and Technology (RJPT) is an international, peer-reviewed, multidisciplinary journal,
devoted to pharmaceutical sciences. The aim of RJPT is to increase the impact of pharmaceutical research both in
academia and industry, with strong emphasis on quality and originality. RJPT publishes Original Research Articles,

https://rjptonline.org/HTMLPaper.aspx?Journal=Research+Journal+of+Pharmacy+and+Technology%3bP1D%3d2016-9-6-10 1112


https://rjptonline.org/AbstractView.aspx?PID=2019-12-1-69
https://rjptonline.org/AbstractView.aspx?PID=2019-12-1-69
https://rjptonline.org/AbstractView.aspx?PID=2019-12-1-69
https://rjptonline.org/AbstractView.aspx?PID=2019-12-1-69
https://rjptonline.org/AbstractView.aspx?PID=2019-12-1-69
https://rjptonline.org/AbstractView.aspx?PID=2011-4-9-2
https://rjptonline.org/AbstractView.aspx?PID=2011-4-9-2
https://rjptonline.org/AbstractView.aspx?PID=2011-4-9-2
https://rjptonline.org/AbstractView.aspx?PID=2011-4-9-2
https://rjptonline.org/AbstractView.aspx?PID=2011-4-9-2
https://rjptonline.org/AbstractView.aspx?PID=2010-3-3-60
https://rjptonline.org/AbstractView.aspx?PID=2010-3-3-60
https://rjptonline.org/AbstractView.aspx?PID=2010-3-3-60
https://rjptonline.org/AbstractView.aspx?PID=2010-3-3-60
https://rjptonline.org/AbstractView.aspx?PID=2010-3-3-60
https://rjptonline.org/AbstractView.aspx?PID=2017-10-12-61
https://rjptonline.org/AbstractView.aspx?PID=2017-10-12-61
https://rjptonline.org/AbstractView.aspx?PID=2017-10-12-61
https://rjptonline.org/AbstractView.aspx?PID=2017-10-12-61
https://rjptonline.org/AbstractView.aspx?PID=2017-10-12-61
https://rjptonline.org/AbstractView.aspx?PID=2017-10-12-61
https://rjptonline.org/AbstractView.aspx?PID=2018-11-2-70
https://rjptonline.org/AbstractView.aspx?PID=2018-11-2-70
https://rjptonline.org/AbstractView.aspx?PID=2018-11-2-70
https://rjptonline.org/AbstractView.aspx?PID=2018-11-2-70
https://rjptonline.org/AbstractView.aspx?PID=2018-11-2-70

10/6/24, 1:32 PM RJPT -

Short Communications, Review Articles in all areas of pharmaceutical sciences from the discovery of a drug up to
clinical evaluation. Topics covered are: Pharmaceutics and Pharmacokinetics; Pharmaceutical chemistry including
medicinal and analytical chemistry; Pharmacognosy including herbal products standardization and Phytochemistry;
Pharmacology: Allied sciences including drug regulatory affairs, Pharmaceutical Marketing, Pharmaceutical
Microbiology, Pharmaceutical biochemistry, Pharmaceutical Education and Hospital Pharmacy.

Read More > (AboutJournal.aspx)

VISITORS

Today:

Yesterday:

Total:
HOME (HOME.ASPX) | ABOUT JOURNAL (ABOUTJOURNAL.ASPX) |
EDITORIAL BOARD (EDITORIALBOARD.ASPX) I SITEMAP (SITEMAPXML)

=3 . Designed and Developed by:

“J = (https://tlabssolutions.com/) . coighecandmevelopea oY .
labs T-Labs Solutions (https://tlabssolutions.com/)

ARJPT

RJPT
Hi,

https://rjptonline.org/HTMLPaper.aspx?Journal=Research+Journal+of+Pharmacy+and+Technology%3bP1D%3d2016-9-6-10 12/12


https://rjptonline.org/AboutJournal.aspx
https://rjptonline.org/AboutJournal.aspx
https://rjptonline.org/AboutJournal.aspx
https://rjptonline.org/AboutJournal.aspx
https://rjptonline.org/Home.aspx
https://rjptonline.org/AboutJournal.aspx
https://rjptonline.org/EditorialBoard.aspx
https://rjptonline.org/sitemap.xml
https://tlabssolutions.com/
https://tlabssolutions.com/
https://tlabssolutions.com/
https://tlabssolutions.com/

