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Abstract

Herbal medicines have a great impact on the pharmaceutical industry and drug discovery. A sig-
nificant budget and time are spent on herbal research and phytotherapy. However, achievements for the
management or treatment of diseases using traditional medicine are not very commensurate with the exten-
sive ongoing herbal research. The present article aims to show how Journals' policy can help researchers
to improve the quality of their research and so the reproducibility and reliability of published results. The
current standards of publications on herbal research common between most Journals publishing biomedi-
cal, traditional and herbal research have been examined. To improve the quality and validity of final pub-
lications, journals with herbal related scopes need to consider some criteria in addition to their existing
policies. Accordingly, the rule of three has been introduced as the necessary minimum information for
publications on herbal research. Rule one focuses on plant identification. The focus of the proposed rules
two and three is on the details of materials, methods, and design of herbal research. With the acceptance
of the rule of three as critical principles for considering an article for possible publication or rejection, the
validity, quality, and reproducibility of literature on traditional medicine and so the speed of natural-based
drug development will be improved.
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1. Introduction

Journals can assure the audience of the va-
lidity of the studies they publish (1). Scientists are
forced to focus on the novelty of the subject and
publishing in highly selective journals (2). How-
ever, the impact factor of the journal cannot guar-
antee that the findings are true (3).

Traditional medicine has a long history
as long as human culture and civilization. Phy-
totherapy is a characteristic health-care approach
of traditional medicine among the world popu-
lation. Herbal medicines have a great impact on
the pharmaceutical industry and drug discovery.
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Digitalin, ergotamine, quinine, and salicylates can
be cited as some classical examples of natural-
based drugs (4). However, despite a significant
budget and time spent on the extensive ongoing
herbal research and phytotherapy (4-6), achieve-
ments for the prevention, management, or treat-
ment of diseases using traditional medicine are not
exact and remarkable.

The aim of the present article is to show
how Journals' policy can improve the quality of
herbal research by affecting the standards and de-
sign of ongoing research, as well as the quality of
their outcomes. Herein, the rule of three is intro-
duced as the necessary minimum information for
publication on herbal research.
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2. Current standards of publications on herbal
research

A comprehensive list of items is provided
in all Journals with sufficient information for each
item in detail. These common items between most
Journals include: about the journal, aim and scope,
editorial policy, copyright options, manuscript cat-
egories, publication models (open choice, page
charges), ethical responsibilities of authors, guide-
lines for authors, submission guidelines, artwork,
editing services, and checklist after acceptance.
Almost, all Journals have the same organization
for manuscript preparation which includes word
limits, graphical abstract, title, authors and affili-
ations, abstract, keywords, introduction, material
and methods, results and discussion, conclusion,
acknowledgments, funding, references, abbrevia-
tions, figure legends, table captions, and disclo-
sure of potential conflicts of interest. These well-
known items were mentioned to emphasize that
despite the different tastes, a universally accepted
framework for scientific Journals has been built
and improved by the time.

Many Journals which publish biological,
medical, and biomedical articles emphasize on the
use of standardized nomenclature in all fields of
science such as the use of SI units, the scientific
nomenclature for genus and species, the appropri-
ate genetic nomenclature, and the Recommended
International Non-Proprietary Name (rINN) of
drugs. Many high-impact Journals which are ac-
tive in traditional and alternative medicine explain
the area and kind of research that are welcomed or
not. For instance, preclinical and clinical studies,
ethnopharmacological, ethnobotanical, and eth-
nochemical studies, new analytical methods, and
instruments for phytochemical analysis, pharma-
cokinetic investigations, and delivery systems of
natural products are amongst the most preferred
area considered for publication. Whereas papers
that focus on in vitro studies relating to the anti-
oxidant activity or only involves the use of animal
models are not usually welcomed. Some Journals
also emphasize that activity data need to be re-
ported with comparison to a recognized positive
control.

As researchers and scientists, we are fa-
miliar with the willingness to publish our works
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in high-impact journals. The high-impact Jour-
nals usually request detailed information on the
source of the herbal specimen and their prepara-
tion methods. However, there are many Journals
that do not consider some of the above-mentioned
criteria such as botanical nomenclature or detailed
experimental methods. In this condition, it is hard
to properly evaluate a study and to replicate the
experiments, which suffer from the lack of trans-
parency and insufficient detail (7).

Such as Journals have reached a collective
agreement on issues such as the types of articles
and their various sections, an approach to increase
the quality of published literature on traditional
medicine is to bring the standard levels for pub-
lished articles closer together and to a high rational
level, as proposed in following.

3. Minimum information for publication of
herbal research: Rule of three

Chan et al introduced a common scor-
ing system to evaluate the quality of papers that
assesses three aspects including, the identification
of plants and plant parts used, the processing, and
the extraction procedures (8). It is necessary to
point out that data of an herbal study is valid and
reproducible only when such information is pro-
vided. In a study, gaps in the provided information
in published articles about herbal management
of diabetes mellitus (DM) were highlighted (9).
As mentioned previously (10), to improve
the quality and wvalidity of final publications,
journals with herbal related scopes need to con-
sider some criteria in addition to their existing
policies.

Table 1 shows the rule of three, the mini-
mum information necessary for publication on
herbal research, which could be considered as
an immediate rejection criterion. The quality and
safety of studied herbs, phytochemical, and toxi-
cological assessments, as well as pharmacological
mechanisms have their own significant impact on
the quality of final publications (11). However,
such difficult and costly investigations are not fea-
sible for all research teams. Therefore, they were
not defined as a separate rule, in spite of their im-
portance.
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Table 1. The rule of three as minimum information for publication of herbal research.

Rule 1 Necessity Rule 3 Necessity
"""""""""""" Botanical nomenclature ~ Essential  Model of study [phytochemical iden-  Essential
tification, in vitro / in vivo studies]
The reference of nomenclature [e.g. www. Recommended Definition of experimental and con- Essential
theplantlist.org] trol groups
Herbarium voucher number Essential Samples number within each experi- Essential
mental group
Herbarium voucher specimen verified by Essential Dose, duration and the rout of Essential
named botanist administration [e.g. oral intervention]
Traditional applications Essential Adverse and side effects [if or not] Essential
The reference of own author traditional medi- Recommended Contamination assessments Recommended
cine
Statue of plant [e.g. endemic, endangered] Essential Toxicological studies Recommended
Rule 2 Statistical analysis Essential
Sources of herbs [e.g. from nature or commer- Essential Ethic issues Essential
cial sources]
The way to save endangered species while Essential
harvesting
Season of harvesting Essential
Post-harvesting treatment [e.g. sample storage Essential
condition and duration]
Used part[s] of plant Essential
Herbal processing [e.g. washing, drying, slic- Essential
ing, boiling, steaming, etc.]
Traditional reference for the processing pro- Recommended
cedure
Detailed extraction procedure [e.g. volume, Essential
mass]
Detailed information on procedure and instru- Essential
ments in phytochemical experiments
Yield Recommended
The quality and reproducibility of process Essential

Botanical nomenclature consists of three parts, including the name of genus or the generic name, specific epithet or species
epithet, and the author's name (15), e.g. Olea europaea L. and Satureja khuzistanica Jamzad. Some items have been included

4. Why Rule of three?

The high-level scientific standards help to

increase data accessibility and clarity (1). Novel
discoveries are usually harder for an area of sci-
ence that experiences rapid advancement over a
short period of time (12). This is true for herbal
investigation after the discovery of antioxidant,
antimicrobial, anti-inflammatory, and anticancer
activities of the secondary metabolites of plants.
With cumulative reliable information and data, it
would be hard to recognize the existing gaps and
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so to propose new ideas for further future investi-
gations. In thermodynamic terms, to organize the
methods of investigation, to present findings, and
to make a conclusion in a standardized framework
are in favor of reducing the entropy in available
rapidly increasing and scattered scientific data.
Accordingly, the rule of three, if accepted by Jour-
nals might help that most of the published herbal
research is reproducible and reliable. Therefore, a
new criterion should be added to the current peer
review process of publications on herbal research
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Figure 1. The scheme of peer review process if the rule of three is accepted.

(Figure 1).

The rule one focuses on plant identifica-
tion. This rule is very significant because the tox-
icity due to the incorrect identification of herbs
is one of the significant hazards of using herbal
medicines (10, 13). However, items considered in
the mentioned Chan's scoring system (8), includ-
ing botanical nomenclature, are often ignored in
herbal publications despite their great importance
and significant impact on the validity and repeat-
ability of herbal research. For instance, none of
the reviewed articles about herbal management of
DM scored the maximum of the mentioned system
as they failed to cite botanical nomenclature and
include information on the processing procedure
and extraction processes (9) Manohar et al. high-
lighted the importance of standard terminology
to describe herbal medicine and its products (14).
Rivera et al. showed that the Latin scientific name
of the plants was improperly or even by mistake
used in many articles (15). As an extra example,
the species of studied herbs in reviewed Iranian ar-
ticles were not specified in the titles and abstracts
of articles (9, 16).

The adverse effect of the ecosystem col-
lapse on human civilization has been compared
to nuclear war or global warming (17). Anthropo-
genic change and traditional medicines likely ad-
versely affect the limited resources available. Co-
operation at national, regional, and global levels
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is necessary to maintain biodiversity (18, 19). In
addition, to conserve biodiversity is a vital neces-
sity that needs people for economic and political
support (17). However, before and beyond our ex-
pectations from social machines and political insti-
tutions, to protect planetary ecosystems, Journals
can address these critical issues in their publica-
tion policies without any financial costs. For this
reason, the status of studied plants, e.g. being an
endemic or endangered species, has been consid-
ered in the proposed rules one and two.

Goodman SN et al. emphasized the dif-
ference between some basic terms, including
generalizability, reliability, robustness, repli-
cability, and reproducibility. They showed the
importance of a standard nomenclature and termi-
nology on both communication and understanding
(20). A defined standard to present data is in favor
of methods reproducibility, which in turn benefits
results, and inferential reproducibility. The focus
of the proposed rules two and three is on the de-
tails of materials, methods, and design of herbal
research.

I think that with the acceptance of
the rule of three as critical principles for
considering an article for possible publication or
rejection, the validity, quality and, reproducibility
of literature on traditional medicine will be im-
proved.
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5. Additional suggestions

Misuse of statistics leads to systematic
biases that undermine the reliability of the entire
literature (20, 21). In my own experience, thanks
to the knowledge and careful consideration of es-
teemed reviewers, I realized some misuse of sta-
tistical tests in my research. Although valuable
publications on the importance and subtleties
of statistical concepts are available (7, 22, 23), I
think the design of experiments and the statistical
methods used in biological, medical, and biomedi-
cal publications need to be examined and evalu-
ated with the cooperation of both statisticians and
biostatisticians. It is important if a coauthor of
biomedical publications is a statistician. I desire to
take a step forward and suggest that any biomedi-
cal research should have a corresponding author
for statistical examinations. The use of a certain
statistical test based on the previous studies in not
satisfied. In the author's contribution, it is neces-
sary to be clear that the corresponding author is
an expert in statistics. In addition, in the peer re-
viewing of articles, Journals' chief editors should
be sure that at least one reviewer is familiar with
both the biomedical and statistical perspectives of
the submitted manuscript.

Another critical issue is that an interna-
tional agreement is needed on the standards of
reporting findings of each kind of study, includ-
ing case reports, clinical trials, animal and in vi-
tro studies. In my limited experience, neither con-
sensus international standards are available nor
all Journals, even very reputable and high-impact
ones, provide such standards in their guidelines to
authors. For instance, few Journals ask authors to
follow the CONSORT checklist for clinical trials
(24) and to state in their publication that the stan-
dard was observed. Furthermore, the esteemed re-
viewers should evaluate whether the authors meet
the standards. There is no need to emphasize the
importance of this issue because the experience
of Food and Drug Administration (FDA), the In-
ternational Union of Pure and Applied Chemistry
(IUPAC), and the Nomenclature Committee of
IUBMB (NC-IUBMB) shows the significance of
defining and adhering to standards on the quality
and validity of outcomes.

The next item that can help to improve the
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quality of published papers is to consider the sec-
tion of "Study strengths and limitation" included in
the present sections, including introduction, meth-
ods, results and, discussion in which researchers
can defense their studies in spite of the existing
shortcomings. It is important that researchers
could discuss their negative results without any
hesitation and anxiety about the rejection of their
work. In this way, the audience realizes that the
conclusions are based on which kind of limita-
tions.

6. Conclusion

Science has changed over time (25) and
scientific research has impacts on society by
changing some aspect of our lives (25, 26). Per-
sonal responsibility for reproducible science is
growing, (27), however, reproducing the work of
others needs to be a key part of a scientist’s career
(2). It is the responsibility of authors that should be
open with their methods, all of their findings, and
the possible pitfalls that could invalidate their con-
clusions (1). However, Journals' policy can protect
the knowledge against telling stories, uncertainty,
and non-reproducibility of results and conclusions
and at the same time can help researchers to reach
more detailed and accurate ideas and understand-
ing. This is what Journals and Publishers have al-
ways done by defining new frameworks and im-
proving the old ones. I want to get help from the
statistical concept of mean + standard deviation.
The best way to release researchers from the pres-
sure of publishing in high-impact journals and to
increase the quality of research findings is to bring
the existing standards for publication closer to a
mean of an acceptable standard with the least pos-
sible deviation of each other. The proposed rules
of three will improve the organization of articles
and the coherence of their scientific contents with-
out any extra financial cost for either Journals or
research teams. Accordingly, this hope and expec-
tations can be expected that with the increase in
the reliability, validity, and reproducibility of data,
the achievements for the prevention, management,
or treatment of disease using traditional medicine
and discovering of the new drug from herbal medi-
cine will rapidly progress.

223




Arezou Rezaei

Acknowledgment

I would like to express my sincere grati-
tude to Professor Susan K Ardestani, Dr. Mahnaz
Aghdasi, Dr. Tayebeh Radjabian, and Dr. Roya
Yaraee for reviewing my work and for their in-
valuable comments. [ am thankful to my daughter

whom [ spent much of my time belonging to her
for my research and studies. The author received
no financial support for the present study.

Conflict of Interest
None declared.

References

1. McNutt M. Reproducibility. Science.
2014 Jan 17;343(6168):229. doi: 10.1126/sci-
ence.1250475. PMID: 24436391.

2. Holding AN. Novelty in science should
not come at the cost of reproducibility. FEBS

J. 2019;286(20):3975-3979.  doi:  10.1111/
febs.14965.
3. Macleod MR. The reproducibility op-

portunity. Nat Hum Behav. 2018 Sep;2(9):616-
617. doi: 10.1038/s41562-018-0398-0. PMID:
31346265.

4- Wittekindt C, Kroll T. Concerning: Subtotal
facial nerve decompression in preventing fur-
ther recurrence and promoting facial nerve re-
covery of severe idiopathic recurrent facial pal-
sy (Wu SH et al., Eur Arch Otorhinolaryngol.
2015;272(11):3295-8.  doi:10.1007/s00405-014-
2991-9. Epub 2014 Mar 12). Eur Arch Otorhino-
laryngol. 2016 Nov;273(11):4051. doi: 10.1007/
s00405-016-4025-2. Epub 2016 Apr 8. PMID:
27059838.

5. Booker A, Johnston D, Heinrich M. Value
chains of herbal medicines--research needs and
key challenges in the context of ethnopharmacol-
ogy. J Ethnopharmacol. 2012 Apr 10;140(3):624-
33. doi: 10.1016/j.jep.2012.01.039. Epub 2012
Feb 1. PMID: 22326378.

6. Langer R, Stoger E, Kubelka W, Helliwell
K. Quality Standards for Herbal Drugs and Herbal
Drug Preparations - Appropriate or Improvements
Necessary? Planta Med. 2018 Apr;84(6-07):350-
360. doi: 10.1055/s-0043-118534. Epub 2017 Aug
29. PMID: 28850958.

7. Franga TF, Monserrat JM. Reproduc-
ibility crisis in science or unrealistic expecta-
tions? EMBO Rep. 2018 Jun;19(6):e46008. doi:
10.15252/embr.201846008. Epub 2018 Apr 25.
PMID: 29695587; PMCID: PMC5989743.

8. Chan K, Shaw D, Simmonds MS, Leon
CJ, Xu Q, Lu A, et al. Good practice in reviewing
and publishing studies on herbal medicine, with
special emphasis on traditional Chinese medicine

224

and Chinese materia medica. J Ethnopharma-
col. 2012 Apr 10;140(3):469-75. doi: 10.1016/j.
jep.2012.01.038. Epub 2012 Feb 11. PMID:
22330011.

9. Rezaei A, Farzadfard A, Amirahmadi A,
Alemi M, Khademi M. Diabetes mellitus and its
management with medicinal plants: A perspec-
tive based on Iranian research. J Ethnopharma-
col. 2015 Dec 4;175:567-616. doi: 10.1016/j.
jep.2015.08.010. Epub 2015 Aug 14. PMID:
26283471.

10. Efferth T, Kaina B. Toxicities by herbal
medicines with emphasis to traditional Chinese
medicine. Curr Drug Metab. 2011 Dec;12(10):989-
96. doi: 10.2174/138920011798062328. PMID:
21892916.

11- Ng SC, Lam YT, Tsoi KK, Chan FK, Sung JJ,
Wu JC. Systematic review: the efficacy of herb-
al therapy in inflammatory bowel disease. Ali-
ment Pharmacol Ther.38(8):854-63. doi: 10.1111/
apt.12464. (2013).

12. Cohen BA. How should novelty be val-
ued in science? Elife. 2017 Jul 25;6:€28699. doi:
10.7554/eLife.28699. PMID: 28742499; PMCID:
PMC5526661.

13. Winslow LC, Kroll DJ. Herbs as medi-
cines. Arch Intern Med. 1998 Nov 9;158(20):2192-
9. doi: 10.1001/archinte.158.20.2192. PMID:
9818799.

14. Manohar N, Adam TJ, Pakhomov SV,
Melton GB, Zhang R. Evaluation of Herbal and
Dietary Supplement Resource Term Coverage.
Stud Health Technol Inform. 2015;216:785-9.
PMID: 26262159; PMCID: PMC4801024.

15. Rivera D, Allkin R, Obén C, Alcaraz F,
Verpoorte R, Heinrich M. What is in a name? The
need for accurate scientific nomenclature for plants.
J Ethnopharmacol. 2014 Mar 28;152(3):393-402.
doi: 10.1016/j.jep.2013.12.022. Epub 2013 Dec
25. PMID: 24374235.

16. Rezaei A, Fazadfard A, Amirahmadi A.
An Encyclopedia of Herb-Disease, a Quick Short-
cut for Herbal Research: A Comprehension Based

Jrends in Pharmaceutical Sciences 2021: 7(3): 219-226.




on Iranian Herbal Studies. J Biomedical Sci. 2016,
6:1. doi:10.21767/2254-609X.100054

17. Buckley RC, Arcos DF, Clinciu DL,
Scarf D, Trinder M, Santee EJ, et al. Why sci-
ence? Scientists share their stories. Science. 2017
May 12;356(6338):590-592. doi: 10.1126/science.
aan4988. PMID: 28495720.

18. Jager, AK., and Heinrich M, eds. (2015).
Ethnopharmacology (1th ed.). Chichester. Wiley-
Blackwell, ISBN: 9781118930731,1118930738,9
781118930748,1118930746

19. Kamper SJ. Randomization: Linking Evi-
dence to Practice. J Orthop Sports Phys Ther. 2018
Sep;48(9):730-731. doi: 10.2519/jospt.2018.0704.
PMID: 30170525.

20. Goodman SN, Fanelli D, Ioannidis JP.
What does research reproducibility mean? Sci
Transl Med. 2016 Jun 1;8(341):341ps12. doi:
10.1126/scitranslmed.aaf5027. PMID: 27252173.

21. Matthews HB, Lucier GW, Fisher KD. Me-
dicinal herbs in the United States: research needs.
Environ Health Perspect. 1999;107(10):773-778.
doi:10.1289/ehp.99107773

22. Lytsy P. P in the right place: Revisiting
the evidential value of P-values. J Evid Based

Trends in Pharmaceutical Sciences 2021: 7(3): 219-226.

Journals' Policies and Publications Quality

Med. 2018 Nov;11(4):288-291. doi: 10.1111/
jebm.12319. Epub 2018 Nov 5. PMID: 30398018;
PMCID: PMC6587984.

23. Dingledine R. Why Is It so Hard to Do
Good Science? [published correction appears in
eNeuro. 2018 Nov 8;5(5):]. eNeuro.2018;5(5):EN-
EURO.0188-18.2018. Published 2018 Sep 6.
doi:10.1523/ENEURO.0188-18.2018

24, Schulz KF, Altman DG, Moher D; CON-
SORT Group. CONSORT 2010 statement: updated
guidelines for reporting parallel group randomised
trials. BMC Med. 2010;40:¢332. doi: 10.1136/bm;.
c332.

25. Ball P. Science must move with the times.
Nature. 2019 Nov;575(7781):29-31. doi: 10.1038/
d41586-019-03307-8. PMID: 31690868.

26. Bergmann J. Communication: Science
is not about simple stories. Nature. 2013 Nov
14;503(7475):198. doi: 10.1038/503198f. PMID:
24226880.

27. Markowetz F. Five selfish reasons to work
reproducibly. Genome Biol. 2015 Dec §;16:274.
doi: 10.1186/s13059-015-0850-7. PMID:
26646147; PMCID: PMC4673789.

225




Arezou Rezaei

226 Jrends in Pharmaceutical Sciences 2021: 7(3): 219-226.




