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ABSTRACT
Background: The number of retractions of journal articles has sharply increased in recent 
decades. Objectives: In this case report, excessive retracted publications on the anti-cancer 
properties of physcion 8-O-β-D-glucopyranoside (PG) in recent years were presented and 
discussed, in comparison with those of physcion. A literature search for technical and review 
papers on the anti-cancer properties of PG and physcion was conducted via Google Scholar 
and PubMed. PG and physcion are bioactive anthraquinones. In this study, 13 out of 20 papers 
(65%) and 3 out of 16 papers (19%) on the anti-cancer properties of PG and physcion were 
retracted, respectively. The main reason for retraction was the copying of figures from previously 
published papers. None of the notices of retractions highlighted research malpractice. The word 
‘RETRACTION’ printed in red on every page of retracted articles may be a more effective deterrent 
for authors than retraction notices. Conclusion: This case report exemplifies the retraction of 
publications on the anti-cancer properties of PG and physcion as a form of remedy for research 
malpractice, only if the process is properly implemented.

Keywords: Physcion, Physcion 8-O-β-D-glucopyranoside, Anthraquinones, Retraction, 
Anti-cancer properties.

INTRODUCTION

Retraction is the removal of a published article from a journal 
by the editor when there is clear evidence of unreliable findings, 
scientific misconduct, or intentional fraud, involving plagiarism 
of published work, and fabrication or falsification of text, data or 
images.1,2 Other reasons for retractions included misconduct of 
authors1,3 and fake peer reviews.4 According to the Committee on 
Publication Ethics (COPE), the main purpose of retraction is to 
promote integrity in scholarly research and publication, and not 
to punish the authors.5,6

In the last two decades, the number of retractions has increased 
sharply in China (8,612) and has overtaken United States (3,179).4 
A detailed review of retracted biomedical and life-science research 
articles indexed by PubMed revealed that most retractions were 
attributed to misconduct (67.4%), including fraud or suspected 
fraud (43.4%), duplicate publication (14.2%), and plagiarism 
(9.8%).3 There are two forms of plagiarism in retraction. One 
is the copying or unattributed use of someone’s work. Two is 
self-plagiarism or recycling part of one’s own previous published 
work, without acknowledgment.7

Quinones are colored cyclic compounds comprising a basic 
benzoquinone chromophore with two carbonyl groups and two 
C-C double bonds.8 They can be divided into benzoquinones, 
naphthoquinones, and anthraquinones with single, two, and 
three fused benzene rings, respectively. Anthraquinones are 
the largest group of natural quinones, including emodin, aloe 
emodin, physcion, catenarin, and rhein.9 They possess a wide 
range of bioactivities, such as anti-cancer, anti-inflammatory, 
immuno-suppressive, antimicrobial, anti-allergen, diuretic, 
cathartic, laxative, vasorelaxant, antioxidant, and phytoestrogen 
properties.8,9 In vitro anti-cancer activities of anthraquinones 
include inhibition of cell growth, disruption of cell cycle, 
induction of apoptosis, and anti-metastasis.10

The objectives of this case report are to present and discuss the 
excessive retracted publications on the anti-cancer properties 
of Physcion 8-O-β-D-glucopyranoside (PG) in recent years, in 
comparison with those of physcion. The reasons for retraction 
were discussed.

Chemistry of Physcion and PG
Physcion, also known as parietin, has a molecular formula of 
C16H12O5 and a molecular weight of 284.3 g/mol. The physcion 
molecule consists of three fused benzene rings (Figure 1). There 
is a methoxy (-OCH3) group at C3 of ring A, and a methyl (-CH3) 
group at C6 and a hydroxyl (-OH) group at C8 of ring B. Two 
carbonyl (C=O) groups are located at C9 and C10 of the central 
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ring C, which also has two C=C double bonds. The molecular 
structure of physcion is similar to that of emodin except the latter 
has -OH groups at C1, C3, and C8.11 Both are yellow in colour. 
Physcion 8-O-β-D-glucopyranoside (PG) is a major aglycone of 
physcion with a molecular formula of C22H22O10 and a molecular 
weight of 446.4 g/mol. In the PG molecule, the physcion 
component is attached to the glucopyranoside moiety at C1 of 
ring A (Figure 1).

Physcion and PG are natural anthraquinones that are found in 
plant species of the families Polygonaceae (Rheum, Polygonum, 
and Rumex) and Fabaceae (Cassia).12,13 They possess a variety of 
pharmacological properties such as anti-cancer, hepatoprotective, 
anti-inflammatory, and anti-microbial activities.12 Their 
anti-cancer properties include induction of apoptosis and 
autophagy, cell cycle arrest, and suppression of metastasis.12,13

Papers on PG and Physcion
PG

The first article on the anti-cancer properties of PG was published 
in December 2014 by Xie and Yang.14 To date, a total of 20 
papers have been published, of which 13 papers (65%)15-27 were 
retracted (Table 1). The remaining seven papers (35%)14,28-33 were 
non-retracted. The 13 retracted papers attracted 244 citations 
(72%), while the seven non-retracted papers had 95 citations 
(28%).

Authors of all 13 retracted PG papers were Chinese scientists 
from institutions in China. Most of the retraction notices stated 

that one or more figures displayed similarities with those of 
previously published papers.15,17-22,27 The authors neither provided 
the raw data for substantiation, nor provided explanations for the 
similarities, nor cited the references in the reuse of data. Other 
reasons include the extensive copying of data and text from 
another source16 and the scientific integrity of the paper has been 
compromised.26 In some of the retraction notices, the editors 
of journals extended their apologies for not detecting the flaws 
in the figures during the submission process. For two retracted 
papers,23,25 the publishers did not give reasons for the retraction.

Two retracted papers on the anti-cancer properties of PG by 
Wang et al.15 and Wang et al.22 had the same authors affiliated 
at the Shandong Provincial Hospital, China. The publication 
of these two papers in 2016 on hepatocellular carcinoma15 and 
in 2018 on renal cell carcinoma22 suggest repeated attempts at 
publishing multiple retracted papers by scientists.

Among the 13 retracted papers on the anti-cancer properties of 
PG, five were published in Biomedicine and Pharmacotherapy (Q1 
Elsevier journal with 109 h-Index). Journals with two retracted 
papers each were Pharmacological Reports (Q2 Elsevier journal 
with 87 h-Index), and Anatomical Record (Q2 John Wiley and 
Sons Inc. journal with 66 h-Index). The other journals with single 
retracted papers were Life Sciences; American Journal of Cancer 
Research; Naunyn-Schmiedeberg’s Archives of Pharmacology; 
and Artificial Cells, Nanomedicine and Biotechnology.

Journals with seven papers on the anti-cancer properties of 
PG but not affected by retraction were Neoplasma; Tropical 

Figure 1:  Molecular structure of physcion (encircled in blue) and  
physcion 8-O-β-D-glucopyranoside (encircled in blue and red).
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Journal of Pharmaceutical Research; Journal of Pharmacy 
and Pharmacology; Acta Pharmacological Sinica; BMC 
Complementary and Alternative Medicine; European Review for 
Medical and Pharmacological Sciences; and Die Pharmazie.

Physcion

The first two papers on the anti-cancer properties of physcion 
were in April 2014 by Wijeseka et al.34 and in December 2014 
by Hong et al.35 Since then, there were 16 papers on physcion 
altogether (Table 1). Of these, 13 papers34-46 were non-retracted 
(81%), assuming that the journals have adequately checked these 
papers for malpractice especially plagiarism. The remaining 
three retracted papers (19%) were by Pan et al.,43 Chen et al.,47 
and Pan et al.48 published in European Journal of Pharmacology 
(Q1 Elsevier journal with 180 h-Index); Life Sciences (Q1 
Elsevier journal with 164 h-Index); and Anatomical Record (Q1 
Wiley and Sons journal with 66 h-Index); respectively. The three 
retracted papers were attracted 59 citations (14%) while the 13 
non-retracted papers had 363 citations (86%).

Not all papers by the same authors are retracted. For example, 
two papers by Pan et al.43 and Pan et al.48 from Tianjin Medical 
Hospital, China, and People’s Hospital of Wuhai, China, in 2018 
and in 2019, were retracted while another two papers by Pan et al.39 
and Pan et al.49 in 2016 and 2018 were not retracted, respectively. 
This suggests multiple retracted and non-retracted publications 
by the same group of scientists.

Review papers

There are two review papers on the anti-cancer properties of PG 
and physcion, one published in Chemico-Biological Interactions 
by Liu et al.12 and another published in Current Drug Targets by 
Adnan et al.13 Together, they attracted 51 citations on PG and 21 
citations on physcion. Pending on the extent of plagiarism, these 
review papers may not retracted but will have cited retracted 
papers. In this study, nine retracted physcion papers and seven 
retracted PG papers were cited by Liu et al.12 and eight retracted 
physcion papers and 12 retracted PG papers were cited by Adnan 
et al.13

DISCUSSION

In this case report, the main reason for retraction was the copying 
of figures from previously published papers, according to the 
retraction notices. The authors did not give explanations for the 
similarities, nor cite the references when reusing the information, 
and were not able to provide the raw data for substantiation. 
Other reasons include the extensive copying of data and text from 
other sources by one paper,16 and the scientific integrity has been 
compromised in another paper.26

None of the notices of retraction written by editors highlighted 
research malpractice in the form of plagiarism, data manipulation 
or image falsification. The language used was mild, aimed at 
informing readers of the retraction rather than as a warning to 
authors not to be involved in future malpractices. Vagueness 
of retraction statements by editors and a general reluctance to 
signal research malpractice did little damage to the reputation of 
offenders.7 It has been noted that there is often limited information 
in retraction notices, and a standardized format for reporting 
retraction notices are needed.50 The COPE guidelines5,6 adopted a 
cautious approach by emphasizing that retraction notices should 
be objective, factual, and the use of inflammatory language should 
be avoided. These guidelines might have influenced editors on the 
cautious choice of words used in retraction notices. As deterrent, 
editors should use statements such as misconduct since it has 
been recognized as the main cause of retraction.1,3

While it is easier to detect manuscripts for text similarity or 
plagiarism using available proof-reading software, the detection 
of falsified or fabricated data or images is much more difficult, 
sometimes beyond the technical ability of editors. Reviews by 
peers who are knowledgeable in the field of research are therefore 
an important component of publication process. Without sound 
peer reviews, retraction of papers will continue to pose problems 
for publishers. Editors can also cite the outcomes of peer reviews 
as reasons for retraction of papers.

In addition to retraction notices, the oblique printing of the word 
‘RETRACTION’ in large, bold, uppercase, and red font on every 
page of the retracted articles may be a more effective deterrent for 
authors. The word ‘RETRACTION’ on every page of a retracted 
article serves as a red flag emoji, reflecting poorly on the scientific 
integrity of authors and their affiliations. The use of a watermark 

Compound Type of paper Number Percent Citation Percent
PG Retracted papers 13 65 244 72

Non-retracted 
papers

7 35 95 28

Physcion Retracted papers 3 19 59 14
Non-retracted 
papers

13 81 363 86

Table 1:  Types of papers, number and percent of publications, and number and percent of citations on physcion and physcion 8-O-β-D-
glucopyranoside (PG).



Indian Journal of Pharmaceutical Education and Research, Vol 58, Issue 1, Jan-Mar, 2024 367

Chan: Retraction as Remedy for Research Malpractice

for clear identification of a retracted article51 and the use of an 
electronic software for retraction checking52 are crucial steps.

A retracted article can be revised and republished after removal 
of the erroneous, falsified, fabricated, or plagiarized content.53 
In this case study, the republication of retracted papers on the 
anti-cancer properties of PG would not be possible as most 
authors do not have the raw data for substantiation. The red flag 
emoji is also a warning sign to the readers and editors. Authors 
with multiple retracted papers including their affiliations may be 
black-listed by journals, making their efforts in future publications 
much more difficult.

CONCLUSION

In conclusion, this study exemplifies a case report of extensive 
retraction of publications on the anti-cancer properties of PG and 
physcion. Multiple retracted papers by the same authors suggest 
that the retraction process may not be an effective remedy for 
research malpractice unless stricter regulations are advocated.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

FUNDING SUPPORT

Assoc. Prof. Dr. Eric WC Chan, the sole author, declares that 
the funds for publication of this case report in IJPER (Article 
Processing Charges) are from World’s Top 2% Scientist Research 
Grant, CERVIE, UCSI University (Grant Code: T2S-2023/004). 
The author is grateful to UCSI University for the financial support.

REFERENCES
1.  Campos-Varela I, Ruano-Raviña A. Misconduct as the main cause for retraction: 

A descriptive study of retracted publications and their authors. Gac Sanit. 
2019;33(4):356-60. doi: 10.1016/j.gaceta.2018.01.009, PMID 29776690.

2.  Candal-Pedreira C, Ross JS, Ruano-Ravina A, Egilman DS, Fernández E, Pérez-Ríos 
M. Retracted papers originating from paper mills: cross-sectional study. BMJ. 
2022;379:e071517. doi: 10.1136/bmj-2022-071517, PMID 36442874.

3.  Fang FC, Steen RG, Casadevall A. Misconduct accounts for the majority of retracted 
scientific publications. Proc Natl Acad Sci U S A. 2012;109(42):17028-33. doi: 10.1073 
/pnas. 1212247109/-/DCSupplemental. PMID 23027971.

4.  Vuong QH, La VP, Hồ MT, Vuong TT, Ho MT. Characteristics of retracted articles based 
on retraction data from online sources through February. Sci Educ. 2020:7(1):34-44. 
doi: 10.6087/kcse.187.

5.  Wager E, Barbour V, Yentis S, Kleinert S. Retractions: guidance from the Committee 
on Publication Ethics (COPE). Maturitas. 2009;64(4):201-3. doi: 10.3325/cmj.2009.50 
. 532.

6.  COPE. Retraction Guidelines by the Committee on Publication Ethics (COPE). Version 
2. United Kingdom. 2019:10. doi: 10.24318/cope.2019.1.4.

7.  Cox A, Craig R, Tourish D. Retraction statements and research malpractice in 
economics. Resour Policy. 2018;47(5):924-35. doi: 10.1016/j.respol.2018.02.016.

8.  Dulo B, Phan K, Githaiga J, Raes K, De Meester S. Natural quinone dyes: a review on 
structure, extraction techniques, analysis and application potential. Waste Biomass 
Valorization. 2021;12(12):6339-74. doi: 10.1007/s12649-021-01443-9.

9.  Duval J, Pecher V, Poujol M, Lesellier E. Research advances for the extraction, analysis 
and uses of anthraquinones: a review. Ind Crops Prod. 2016;94:812-33. doi: 10.1016 
/j.indcrop.2016.09.056.

10.  Huang Q, Lu G, Shen HM, Chung MC, Ong CN. Anti-cancer properties of 
anthraquinones from rhubarb. Med Res Rev. 2007;27(5):609-30. doi: 10.1002/med. 
20094. PMID 17022020.

11.  Chan EWC, Wong CW, Wong SK, Hui YW, Tan JB. Emodin and shikonin (quinones): 
an overview of their chemistry, plant sources, pharmacology and cytotoxic activities 
against lung cancer. J Chin Pharm Sci. 2020;29(1):1-12. doi: 10.5246/jcps.2020.01.001.

12.  XunLi Y, Liu Y, Chu S, Yang S, Peng Y, Ren S, et al. Physcion and physcion 
8-O-β-glucopyranoside: a review of their pharmacology, toxicities and 
pharmacokinetics. Chem Biol Interact. 2019;310:108722. doi: 10.1016/j.cbi.2019.06. 
035, PMID 31226286.

13.  Adnan M, Rasul A, Hussain G, Shah MA, Sarfraz I, Nageen B, et al. Physcion and 
physcion 8-O-β-glucopyranoside: natural anthraquinones with potential anticancer 
activities. Curr Drug Targets. 2021;22(5):488-504. doi: 10.2174/138945012199920101 
3154542. PMID 33050858.

14.  Xie QC, Yang YP. Anti-proliferative of physcion 8-O-β-glucopyranoside isolated from 
Rumex japonicus Houtt. on A549 cell lines via inducing apoptosis and cell cycle arrest. 
BMC Complement Altern Med. 2014;14(1):377. doi: 10.1186/1472-6882-14-377,  
PMID 25283233.

15.  Wang Q, Wang Y, Xing Y, Yan Y, Guo P, Zhuang J, et al. Physcion 8-O-β-glucopyranoside 
induces apoptosis, suppresses invasion and inhibits epithelial to mesenchymal 
transition of hepatocellular carcinoma Hep G2 cells. Biomed Pharmacother. 
2016;83:372-80. doi: 10.1016/j.biopha.2016.06.045, PMID 27416558.

16.  Wang ZH, Yang HL. Emmprin, SP1 and microRNA-27a mediate physcion 
8-O-β-glucopyranoside-induced apoptosis in osteosarcoma cells. Am J Cancer Res. 
2016;6(6):1331-44. PMID 27429847.

17.  Zhang D, Han Y, Xu L. Upregulation of miR-124 by physcion 8-O-β-glucopyranoside 
inhibits proliferation and invasion of malignant melanoma cells via repressing 
RLIP76. Biomed Pharmacother. 2016;84:166-76. doi: 10.1016/j.biopha.2016.09.022.  
PMID 27657824.

18.  Chen X, Guo H, Li F, Fan D. Physcion 8-O-β-glucopyranoside suppresses the 
metastasis of breast cancer in vitro and in vivo by modulating DNMT1. Pharmacol 
Rep. 2017;69(1):36-44. doi: 10.1016/j.pharep.2016.09.012, PMID 27768961.

19.  Li W, Li F, Zhu Y, Song D. RETRACTED: physcion 8-O-β-glucopyranoside regulates 
cell cycle, apoptosis, and invasion in glioblastoma cells through modulating Skp2. 
Biomed Pharmacother. 2017;95:1129-38. doi: 10.1016/j.biopha.2017.09.017, PMID 
28922732.

20.  Wang Q, Jiang Y, Guo R, Lv R, Liu T, Wei H, et al. RETRACTED: physcion 
8-O-β-glucopyranoside suppresses tumor growth of hepatocellular carcinoma by 
down-regulating PIM1. Biomed Pharmacother. 2017;92:451-8. doi: 10.1016/j.bioph 
a.2017.05.110. PMID 28570979.

21.  Han J, Zhao P, Shao W, Wang Z, Wang F, Sheng L. Physcion 8-O-β-glucopyranoside 
exhibits antileukemic activity through targeting sphingolipid rheostat. Pharmacol 
Rep. 2018;70(5):853-62. doi: 10.1016/j.pharep.2018.03.003, PMID 30092415.

22.  Wang Q, Yan Y, Zhang J, Guo P, Xing Y, Wang Y, et al. RETRACTED: physcion 
8-O-β-glucopyranoside inhibits clear-cell renal cell carcinoma by down-regulating 
hexokinase II and inhibiting glycolysis. Biomed Pharmacother. 2018;104:28-35. doi: 1 
0.1016/j, PMID 29758413. biopha.2018.05.013.

23.  Du Y, Lv Z, Sun D, Li Y, Sun L, Zhou J. RETRACTED: physcion 8‐O‐β‐glucopyranoside 
exerts antitumor activity against non‐small cell lung cancer by targeting PPARγ. Anat 
Rec (Hoboken). 2019;302(5):785-93. doi: 10.1002/ar.23975, PMID 30312015.

24.  Niu Y, Zhang J, Tong Y, Li J, Liu B. RETRACTED: physcion 8-O-β-glucopyranoside 
induced ferroptosis via regulating miR-103a-3p/GLS2 axis in gastric cancer. Life Sci. 
2019;237:116893. doi: 10.1016/j.lfs.2019.116893, PMID 31606381.

25.  Yang X, Yan Y, Chen Y, Li J, Yang J. Involvement of NORAD/miR-608/STAT3 axis in 
carcinostasis effects of physcion 8-O-β-glucopyranoside on ovarian cancer cells. Artif 
Cells Nanomed Biotechnol. 2019;47(1):2855-65. doi: 10.1080/21691401.2019.16378 
84. PMID 31299866.

26.  Dou X, Wang M, Zhang T, Yao J. RETRACTED: physcion 8‐O‐β‐glucopyranoside 
inhibits testicular germ cell tumours through regulating microRNA‐199a. Anat Rec 
(Hoboken). 2020;303(12):3117-28. doi: 10.1002/ar.24324, PMID 31802647.

27.  Tian B, Hua Z, Wang Z, Wang J. RETRACTED: physcion 8-O-β-glucopyranoside 
mediates the NLRP3-associated pyroptosis and cell metastasis in the human 
osteosarcoma cells via ER stress activation. Naunyn Schmiedebergs Arch Pharmacol. 
2021;394(3):555. doi: 10.1007/s00210-020-01836-y, PMID 32072190.

28.  Ding Z, Xu F, Tang J, Li G, Jiang P, Tang Z, et al. Physcion 8-O-β-glucopyranoside 
prevents hypoxia-induced epithelial-mesenchymal transition in colorectal cancer 
HCT116 cells by modulating EMMPRIN. Neoplasma. 2016;63(3):351-61. doi: 10.4149/ 
303_150723N405, PMID 26925795.

29.  He YH, Liu HN, Li XX, Wang GY. Antitumor activity of physcion 8-O-β-glucopyranoside 
against cervical cancer by induction of apoptosis. Trop J Pharm Res. 
2016;15(6):1145-50. doi: 10.4314/tjpr.v15i6.5.

30.  Liu MD, Xiong SJ, Tan F, Liu Y. Physcion 8-O-β-glucopyranoside induces 
mitochondria-dependent apoptosis of human oral squamous cell carcinoma cells 
via suppressing survivin expression. Acta Pharmacol Sin. 2016;37(5):687-97. doi: 10.1 
038/aps.2015.152. PMID 27063218.

31.  Xue CL, Liu HG, Li BY, He SH, Yue QF. Physcion 8-O-beta-glucopyranoside exhibits 
antigrowth and anti-metastatic activities in ovarian cancer by down-regulating 
miR-25. Eur Rev Med Pharmacol Sci. 2019;23(12):5101-12. doi: 10.26355/eurrev_20 
1906_18174, PMID 31298363.

32.  Yang L. Physcion 8-O-β-glucopyranoside exerts carcinostasis ability in Ishikawa cells 
via regulating lnc-SLC4A1-1/H3K27ac/NF-κB pathway. Pharmazie. 2020;75(7):348-52. 
doi: 10.1691/ph.2020.9608, PMID 32635979. doi: 10.1691/ph.2020.9608.

33.  Li X, He Y, Wei L, Zhang J, Li X, Cui W, et al. Physcion-8-O-β-glucoside interferes with the 
nuclear factor-κB pathway and down-regulates P-glycoprotein expression to reduce 
paclitaxel resistance in ovarian cancer cells. J Pharm Pharmacol. 2021;73(4):545-52. 
doi: 10.1093/jpp/rgaa025, PMID 33793827.



Indian Journal of Pharmaceutical Education and Research, Vol 58, Issue 1, Jan-Mar, 2024368

Chan: Retraction as Remedy for Research Malpractice

34.  Wijesekara I, Zhang C, Van Ta Q, Vo TS, Li YX, Kim SK. Physcion from marine-derived 
fungus Microsporum sp. induces apoptosis in human cervical carcinoma HeLa 
cells. Microbiol Res. 2014;169(4):255-61. doi: 10.1016/j.micres.2013.09.001, PMID 
24071573.

35.  Hong JY, Chung HJ, Bae SY, Trung TN, Bae K, Lee SK. Induction of cell cycle arrest 
and apoptosis by physcion, an anthraquinone isolated from rhubarb (rhizomes 
of Rheum tanguticum), in MDA-MB-231 human breast cancer cells. J Cancer Prev. 
2014;19(4):273-8. doi: 10.15430/JCP.2014.19.4.273, PMID 25574462.

36.  Xiong Y, Ren L, Wang Z, Hu Z, Zhou Y. Anti-proliferative effect of physcion on human 
gastric cell line via inducing ROS-dependent apoptosis. Cell Biochem Biophys. 
2015;73(2):537-43. doi: 10.1007/s12013-015-0674-9, PMID 27352350.

37.  Han YT, Chen XH, Gao H, Ye JL, Wang CB. Physcion inhibits the metastatic potential of 
human colorectal cancer SW620 cells in vitro by suppressing the transcription factor 
SOX2. Acta Pharmacol Sin. 2016;37(2):264-75. doi: 10.1038/aps.2015.115, PMID 
26707141.

38.  Liu W, He J, Yang Y, Guo Q, Gao F. Upregulating miR-146a by physcion reverses 
multidrug resistance in human chronic myelogenous leukemia K562/ADM cells. Am 
J Cancer Res. 2016;6(11):2547-60. PMID 27904770.

39.  Pan XP, Wang HX, Tong DM, Wang C, Sun L, Zhao CJ, et al. Physcion induces 
apoptosis in hepatocellular carcinoma by modulating miR-370. Am J Cancer Res. 
2016;6(12):2919-31. PMID 28042511.

40.  Pang MJ, Yang Z, Zhang XL, Liu ZF, Fan J, Zhang HY. Physcion, a naturally 
occurring anthraquinone derivative, induces apoptosis and autophagy in human 
nasopharyngeal carcinoma. Acta Pharmacol Sin. 2016;37(12):1623-40. doi: 10.1038 
/aps.2016.98, PMID 27694907.

41.  Gao F, Liu W, Guo Q, Bai Y, Yang H, Chen H. Physcion blocks cell cycle and induces 
apoptosis in human B cell precursor acute lymphoblastic leukemia cells by 
down-regulating HOXA5. Biomed Pharmacother. 2017;94:850-7. doi: 10.1016/j.biop 
ha.2017.07.149. PMID 28810515.

42.  Ding YS, Kim WS, Park SJ, Kim SK. Apoptotic effect of physcion isolated from 
marine fungus Microsporum sp. in PC3 human prostate cancer cells. Fish Aquat Sci. 
2018;21(1):1-7. doi: 10.1186/s41240-018-0099-7.

43.  Pan XP, Wang C, Li Y, Zhu L, Zhang T. RETRACTED: protective autophagy induced 
by physcion suppresses hepatocellular carcinoma cell metastasis by inactivating 

the JAK2/STAT3 axis. Life Sci. 2018;214:124-35. doi: 10.1016/j.lfs.2018.10.064, PMID 
30389439.

44.  Savenkova DV, Havrysh КV, Skripova VS, Ionova NE, Nurgalieva AK, Minigulova LF, et 
al. Physcion enhances sensitivity of pancreatic adenocarcinoma and lung carcinoma 
cell lines to cisplatin. BioNanoScience. 2020;10(3):549-53. doi: 10.1007/s12668-020- 
00740-2.

45.  Trybus W, Król T, Trybus E, Stachurska A. Physcion induces potential anticancer 
effects in cervical cancer cells. Cells. 2021;10(8):2029-44. doi: 10.3390/cells1008202 
9, PMID 34440797.

46.  Zhang L, Dong R, Wang Y, Wang L, Zhou T, Jia D, et al. The anti-breast cancer property 
of physcion via oxidative stress-mediated mitochondrial apoptosis and immune 
response. Pharm Biol. 2021;59(1):303-10. doi: 10.1080/13880209.2021.1889002,  
PMID 33715588.

47.  Chen X, Gao H, Han Y, Ye J, Xie J, Wang C. RETRACTED: physcion induces 
mitochondria-driven apoptosis in colorectal cancer cells via down-regulating 
EMMPRIN. Eur J Pharmacol. 2015;764:124-33. doi: 10.1016/j.ejphar.2015.07.008,  
PMID 26144377.

48.  Pan XP, Wang C, Zhang T. Physcion synergistically enhances the cytotoxicity 
of sorafenib in hepatocellular carcinoma. Anatom rec. Anat Rec (Hoboken). 
2019;302(12):2171-7. doi: 10.1002/ar.24179, PMID 31120198.

49.  Pan XP, Wang C, Li Y, Huang LH. Physcion induces apoptosis through triggering 
endoplasmic reticulum stress in hepatocellular carcinoma. Biomed Pharmacother. 
2018;99:894-903. doi: 10.1016/j.biopha.2018.01.148, PMID 29710489.

50.  Nair S, Yean C, Yoo J, Leff J, Delphin E, Adams DC. Reasons for article retraction in 
anesthesiology: A comprehensive analysis. Can J Anaesth. 2020;67(1):57-63. doi: 10. 
1007/s12630-019-01508-3, PMID 31617069.

51.  Teixeira da Silva JA, Bornemann-Cimenti H. Why do some retracted papers continue 
to be cited? Scientometrics. 2017;110(1):365-70. doi: 10.1007/s11192-016-2178-9.

52.  Bornemann-Cimenti H, Szilagyi IS, Sandner-Kiesling A. Perpetuation of retracted 
publications using the example of the Scott S. Reuben case: incidences, reasons and 
possible improvements. Sci Eng Ethics. 2016;22(4):1063-72. doi: 10.1007/s11948-015 
-9680-y, PMID 26150092.

53.  Fang FC, Casadevall A. Retracted science and the retraction index. Infect Immun. 
2011;79(10):3855-9. doi: 10.1128/IAI.05661-11, PMID 21825063.

Cite this article: Chan EWC. A Case Report of Retracted Publications in Pharmaceutical Science as a Remedy for Research Malpractice. Indian J of 
Pharmaceutical Education and Research. 2024;58(1):364-8.


