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ARIVE The ARRIVE guidelines 2.0: author checklist

The ARRIVE Essential 10

These items are the basic minimum to include in a manuscript. Without this information, readers and reviewers
cannot assess the reliability of the findings.

Section/line
Item Recommendation number, or reason
for not reporting
Study design 1  For each experiment, provide brief details of study design including: Heat vt commel eianee g
(diclofenac/morphine/indomethacin),

a. The groups being compared, including control groups. If no control group has Sl sxperiments it = vl movse.
been used, the rationale should be stated.

Materials & Methods (Animals): Single

b. The experimental unit (e.g. a single animal, litter, or cage of animals). it across oo mode

Sample size 2  a. Specify the exact number of experimental units allocated to each group, and the 1oup 6 aroUps per sty 1o 36 mice
total number in each experiment. Also indicate the total number of animals used. Poncemsaton repested 3 mes. P!
b. Explain how the sample size was decided. Provide details of any a priori sample S e o
size calculation, if done. Earagoanen.No formel 2 por power
Inclusion and 3 a. Describe any criteria used for including and excluding animals (or experimental oino mios, 20.33 . fom marutonl >
exclusion units) during the experiment, and data points during the analysis. Specify if these | ye.ssie ai sccimaises animele. -
criteria criteria were established a priori. If no criteria were set, state this explicitly. e dedf'“ |
. . . . . All animals that received treatment wyere
b. For each experimental group, report any animals, experimental units or data points | included n the final statitical anaysis.
not included in the analysis and explain why. If there were no exclusions, state so. 125 aroun o o xperiments
. . ) (Tables 3-6 and Fig. 3). n=3 replicates per
c. For each analysis, report the exact value of n in each experimental group. Concertratonfor inifo COX nhibiion
Randomisation 4 a. State whether randomisation was used to allocate experimental units to control reament oroupe U a fandom number
and treatment groups. If done, provide the method used to generate the eepemonts Seauence generaton followed
randomisation Sequence. standard randomization procedures.

b. Describe the strategy used to minimise potential confounders such as the order Al ammal vere colinaized uncer dentcal
of treatments and measurements, or animal/cage location. If confounders were Wit foodwate)for at least 7 days before
not controlled, state this explicitly. eounterbilanced across cages.

Blinding 5 Describe who was aware of the group allocation at the different stages of the o patorne by o re e e of
experiment (during the allocation, the conduct of the experiment, the outcome T e okna. ke
assessment, and the data analysis). ey o1 cuserver binded o roup

Outcome 6 a. Clearly define all outcome measures assessed (e.g. cell death, molecular markers, | ey satwindravel aioney n seconds

measures or behavioural changes). S2conts,cary i s phases (omainy

b. For hypothesis-testing studies, specify the primary outcome measure, i.e. the P e macasure. perceniage
outcome measure that was used to determine the sample size. S e e 2

(n=RlArnin) eancistant with nithlished

Statistical 7  a. Provide details of the statistical methods used for each analysis, including Oneciay ANV folonc by Tokey' post

methods software used. rearosdon (Graphiad Prism for 1650

determination. Data exoressed as mean +/-

b. Describe any methods used to assess whether the data met the assumptions of Datanomaly was assumed based onthe
the statistical approach, and what was done if the assumptions were not met. o e o

Experimental 8 a. Provide species-appropriate details of the animals used, including species, strain | Jaeos o e s

animals and substrain, sex, age or developmental stage, and, if relevant, weight. Insitute of Pharmacdie Scences,
Islamabad. Pakistan.

b. Provide furthfar rele\{qnt information on the provenance of a.nimals, health/immune e ot ot s,
status, genetic modification status, genotype, and any previous procedures. N e

Experimental 9  For each experimental group, including controls, describe the procedures in nouUgh | e s o o a1 msian

procedures detail to allow others to replicate them, including: L5 a0 canageenan GO oL 1%

. Materials & Methods: Single acute treatment
a. What was done, how it was done and what was used. per experiment. WAGOMAIN. s,
Carraneenan: 1 h hefore iniection. Tail
b. When and how often. Materials & Methods (Animals): Riphah
Institute of Pharmaceutical Sciences animal
. . . . . . . facility, Islamabad. Animals acclimatized
c. Where (including detail of any acclimatisation periods). o o oo (39 o
d. Wh e d perpheralaninocioapion (Coster et ol
. Why (provide rationale for procedures). D58y Tall mmerdon - centelanagesia
(Afridi et al.. 2022). Formalin = biphasic
Results 10 For each experiment conducted, including independent replications, report: e S e o

a.

b.

Summary/descriptive statistics for each experimental group, with a measure of
variability where applicable (e.g. mean and SD, or median and range).

If applicable, the effect size with a confidence interval.

reported as mean +/- SEM per group.
In-vitro IC50 values reported as mean +/-
SEM (Table 2). Statistical significance
indicated (p<0.001, p<0.01, p<0.05) vs.

Results: Percentage inhibition values
reported for all in-vivo models (Tables 3-6)
Selectivity indices (SI = COX-1 IC50/COX-2
IC50) reported in Table 2. Formal effect size
(Cohen's d) and 95% Cl not calculated;
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The Recommended Set

These items complement the Essential 10 and add important context to the study. Reporting the items in both sets
represents best practice.

Section/line
Item Recommendation number, or reason
for not reporting
Abstract 11 Provide an accurate summary of the research objectives, animal species, strain
. . . . . Abstract (p.1): Structured abstract includes Bac
and sex, key methods, principal findings, and study conclusions.
Background 12 a. Include sufficient scientific background to understand the rationale and g;;ﬂ;?%’_;ﬁ;ﬁ,?&%ﬁ%ﬁ2253;%?&?%.
context for the study, and explain the experimental approach. ovclopeptde confugation suateay. COX.2,
NF-kB, TRPV1 mechanisms described.
b. Explain how the animal species and model used address the scientific Introduction / Discussion: Swiss albino
. . . . mouse models (writhing, formalin,
objectives and, where appropriate, the relevance to human biology. garrageenan, i IeIion) 8 | e
for pain and inflammation research, used for
Objectives 13 Clearly describe the research question, research objectives and, where
. e . Introduction (final paragraph): Primary hypothe
appropriate, specific hypotheses being tested.
Ethical 14 Provide the name of the ethical review committee or equivalent that has approved | i & Vet (ninale) Approved
statement the use of animal_s in this study, and any relevant licence or pro_tocol_nur_n_ber_s (if o,
applicable). If ethical approval was not sought or granted, provide a justification. | RECRPSz02u2 Conductedin
Care and Use of Laboratory Animals
(National Research Council, 2011).
Housing and 15  Provide details of housing and husbandry conditions, including any environmental
. Materials & Methods (Animals): Standard labor
husbandry enrichment.
Animalcareand 16 a. Describe any interventions or steps taken in the experimental protocols to Imposatin i mmerdon st 1o rovant
monitoring reduce pain, suffering and distress. 'a'?i“a‘i'u"li;:;y:’f §ﬁ.§h'ﬁ.3°u'fa323"ﬁ'n"i‘n?!|"s'“s
monitored throughout experimental
b. Report any expected or unexpected adverse events. tlosnoxpected aderse veis e
. . . . pr_ncedurfes. Animals tolerated all treatments
C. Desc_:rlbe the humane endpoints estqbllghed for the study, the signs that were | pinousions ofover oty o atess
monltqred and the frequency of monitoring. If the study did not have humane umane endgoins: 15second ol
endpoints, state this. manmered postprocedire. a1
institutional veterinary oversight applied. No
humane endpoint criteria were triggered
Interpretation/ 17 a. Interpret the results, taking into account the study objectives and hypotheses, | fmeea o or cox mmation
scientific current theory and other relevant studies in the literature. rechaniame, i SAH anaiyes. Compared
im |icati0n$ o ) ) . } ) with published literature on curcumin,
P b. Comment on the study limitations including potential sources of bias, Discussion: Limitations acknowledged: (1)
.. . B . - . . non-human COX crystal structures used for
limitations of the animal model, and imprecision associated with the results. doadrd (sheep coxcl, nouse COX2% (2
quantitative IC50 predictions; (3) no formal a
Generalisability/ 18 Comment on whether, and how, the findings of this study are likely to generalise O o g
translation to other species or experimental conditions, including any relevance to human aibing mice e consisent it estabished
. . preclinical-to-clinical translation pathways for
biology (where appropriate). ant-flammatay compounc. Human
Stucios warranted a5 nex Step.
Protocol 19 Provide a statement indicating whether a protocol (including the research E;’,.'i‘,’,";zﬁi{,'ﬁh‘i’;‘;‘{;ij‘y‘,’$ﬁ§‘;?u'§’y"x'§
registration question, key design features, and analysis plan) was prepared before the studly, Sominen (RECIRIPS/2033/58) por o
. A . commencement. Protocol registration was
and if and where this protocol was registered. TS racic s e e 1
lesign.
Data access 20 Provide a statement describing if and where study data are available.
All data generated and analysed during this stu
Declaration of 21 a. Declare any potential conflicts of interest, including financial and non-financial. | The authors declare
interests If none exist, this should be stated. no conflict of interest.
b. List all funding sources (including grant identifier) and the role of the funder(s) Nospecifc unding was eceved or i
in the design, analysis and reporting of the study. ofinsttutonal acadeic resgarch a Riphalh
International University, Islamabad, Pakistan.
N C Mational Centre
R o www.ARRIVEguidelines.org
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of Animals in Research
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	Study design - 1a: Materials & Methods: 6 groups per in-vivo test: vehicle control, reference drug (diclofenac/morphine/indomethacin), curcumin (50 mg/kg), and 3 conjugates. Single experimental unit = individual mouse.
	Study design - 1b: Materials & Methods (Animals): Single animal (mouse) used as experimental unit across all in-vivo models.
	Sample size - 2a: Materials & Methods / Fig.3 legend: n=6 per group; 6 groups per assay; total = 36 mice per in-vivo model. In-vitro assay: n=3 per concentration, repeated 3 times.
	Sample size - 2b: Sample size (n=6/group) was based on conventional use in established rodent pain/inflammation models (writhing, formalin, carrageenan). No formal a priori power calculation was performed.
	Inclusion and exclusion criteria - 3a: Materials & Methods (Animals): Male Swiss albino mice, 20-25 g, from institutional facility. No explicit exclusion criteria were pre-specified; all acclimatized animals meeting weight range were included.
	Inclusion and exclusion criteria - 3b: No animals were excluded from analysis. All animals that received treatment were included in the final statistical analysis.
	Inclusion and exclusion criteria - 3c: n=6 per group for all in-vivo experiments (Tables 3-6 and Fig. 3). n=3 replicates per concentration for in-vitro COX inhibition assay (Table 2).
	Randomisation - 4a: Animals were randomly allocated to treatment groups using a random number table prior to commencement of experiments. Sequence generation followed standard randomization procedures.
	Randomisation - 4b: All animals were acclimatized under identical conditions (22±2 deg C, 12h light/dark, ad libitum food/water) for at least 7 days before experiments. Treatment order was counterbalanced across cages.
	Blinding - 5: Materials & Methods: Drug administration was performed by one researcher aware of group allocation. Behavioral outcome scoring (writhing, licking, latency) was performed by an observer blinded to group assignment.
	Outcome measures - 6a: Primary: (1) Number of writhes (writhing test); (2) Tail withdrawal latency in seconds (tail immersion); (3) Paw licking time in seconds, early and late phases (formalin); (4) Paw edema volume in mm (carrageenan). Secondary: in-vitro IC50 (uM) for COX-1 and COX-2.
	Outcome measures - 6b: Primary outcome measure: percentage inhibition of writhing in the acetic acid-induced writhing test. This model was used to determine group sample size (n=6/group) consistent with published literature.
	Statistical methods - 7a: Materials & Methods / Fig.3 legend: One-way ANOVA followed by Tukey's post hoc test for in-vivo data. Nonlinear regression (GraphPad Prism) for IC50 determination. Data expressed as mean +/- SEM.
	Statistical methods - 7b: Data normality was assumed based on the parametric nature of the experimental design and consistent with published methodology for these standard rodent pain models. Intra- and inter-assay variability assessed for in-vitro COX inhibition assay.
	Experimental animals - 8b: Animals procured from institutional facility. Conventional (non-gnotobiotic) health status. No genetic modification. No previous experimental procedures performed on these animals prior to study.
	Experimental animals - 8a: Materials & Methods (Animals): Male Swiss albino mice, 20-25 g body weight, sourced from the institutional animal facility, Riphah Institute of Pharmaceutical Sciences, Islamabad, Pakistan.
	Experimental procedures - 9a: Materials & Methods: Oral administration of test compounds/reference drugs. IP injection of acetic acid (0.6%, 10 mL/kg), formalin (20 uL, 2.5% s.c.), carrageenan (50 uL, 1% subplantar). Tail immersion in water at 55+/-0.5 deg C. Full details in Materials & Methods section.
	Experimental procedures - 9b: Materials & Methods: Single acute treatment per experiment. Writhing/formalin: compounds given 30 min before stimulus. Carrageenan: 1 h before injection. Tail immersion: measurements at 0, 30, 60, 90 min post-dose. 15-s cutoff for tail withdrawal.
	Experimental procedures - 9c: Materials & Methods (Animals): Riphah Institute of Pharmaceutical Sciences animal facility, Islamabad. Animals acclimatized under standard conditions (22+/-2 deg C, 12h light/dark cycle, free access to food and water) before experiments.
	Experimental procedures - 9d: Materials & Methods: Acetic acid writhing = peripheral antinociception (Koster et al., 1959). Tail immersion = central analgesia (Afridi et al., 2022). Formalin = biphasic neurogenic/inflammatory pain (Hunskaar & Hole, 1987). Carrageenan = acute inflammation (Winter et al., 1962).
	Results - 10b: Results: Percentage inhibition values reported for all in-vivo models (Tables 3-6). Selectivity indices (SI = COX-1 IC50/COX-2 IC50) reported in Table 2. Formal effect size (Cohen's d) and 95% CI not calculated; p-values and % inhibition reported.
	Results - 10a: Results (Tables 3-6): All in-vivo data reported as mean +/- SEM per group. In-vitro IC50 values reported as mean +/- SEM (Table 2). Statistical significance indicated (p<0.001, p<0.01, p<0.05) vs. control.
	Abstract - 11: Abstract (p.1): Structured abstract includes Background, Objectives, Methods (species: male Swiss albino mice; key models), Results (% inhibition, IC50 values), and Conclusion. Species, strain and sex stated.
	Background - 12b: Introduction / Discussion: Swiss albino mouse models (writhing, formalin, carrageenan, tail immersion) are internationally validated preclinical models for pain and inflammation research, used for translatability to human inflammatory pain conditions.
	Background - 12a: Introduction: Background on curcumin's anti-inflammatory/antinociceptive properties, bioavailability limitations, and rationale for cyclopeptide conjugation strategy. COX-2, NF-kB, TRPV1 mechanisms described.
	Objectives - 13: Introduction (final paragraph): Primary hypothesis stated - conjugation of curcumin with [W4KR5] will enhance pharmacological efficacy. Objectives: design, synthesize, and evaluate [W4KR5]-curcumin conjugates for COX inhibition, anti-inflammatory and antinociceptive effects.
	Ethical statement - 14: Materials & Methods (Animals): Approved by Research and Ethical Committee, Riphah Institute of Pharmaceutical Sciences, G-7/4, Islamabad. Ref. No. REC/RIPS/2021/24. Conducted in compliance with NIH Guidelines for the Care and Use of Laboratory Animals (National Research Council, 2011).
	Housing and husbandry - 15: Materials & Methods (Animals): Standard laboratory conditions: temperature 22+/-2 deg C, 12h light/dark cycle, free access to standard rodent chow and water. Animals acclimatized before experiments. No specific environmental enrichment details provided.
	Animal care and monitoring - 16a: Materials & Methods: 15-second cutoff time imposed in tail immersion test to prevent tissue injury. Acetic acid and formalin tests are acute and short-duration. Animals monitored throughout experimental procedures by trained personnel.
	Animal care and monitoring - 16b: No unexpected adverse events were observed during any of the experimental procedures. Animals tolerated all treatments without signs of overt toxicity or distress beyond expected transient nociceptive responses.
	Animal care and monitoring - 16c: Humane endpoints: 15-second cutoff imposed in tail immersion test. Animals were monitored post-procedure. Standard institutional veterinary oversight applied. No humane endpoint criteria were triggered during the study.
	Interpretation scientific implications - 17b: Discussion: Limitations acknowledged: (1) non-human COX crystal structures used for docking (sheep COX-1, mouse COX-2); (2) docking provides qualitative trends, not quantitative IC50 predictions; (3) no formal a priori power calculation; (4) single sex (male mice) used.
	Interpretation scientific implicationsm - 17a: Discussion / SAR section: Results interpreted in context of COX inhibition, prostaglandin pathway, TRPV1/opioid mechanisms, and SAR analysis. Compared with published literature on curcumin, flavonoid conjugates, and cyclopeptide pharmacology.
	Generalisability/translation - 18: Discussion: COX active site is highly conserved across mammals, supporting translational relevance. Results in Swiss albino mice are consistent with established preclinical-to-clinical translation pathways for anti-inflammatory compounds. Human studies warranted as next step.
	Protocol registration - 19: No prospective protocol registration was performed for this study. The study was approved by the institutional ethics committee (REC/RIPS/2021/24) prior to commencement. Protocol registration was not standard practice at the time of study design.
	Data access - 20: All data generated and analysed during this study are included in the published article (Tables 1-6 and Figures 1-4). Additional raw data are available from the corresponding author (sohaibzafarmalik@gmail.com) on reasonable request.
	Declaration of interests - 21a: The authors declare no conflict of interest.
	Declaration of interests - 21b: No specific funding was received for this study. The research was conducted as part of institutional academic research at Riphah Institute of Pharmaceutical Sciences, Riphah International University, Islamabad, Pakistan.


