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The ARRIVE Essential 10

ARIVE The ARRIVE guidelines 2.0: author checklist

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: APP/PS1

a. The groups being compared, including control groups. If no control group has
been used, the rationale should be stated. . ]
: : : - : a single animal
b. The experimental unit (e.g. a single animal, litter, or cage of animals). 9

Sample size 2 a. Specify the exact number of experimental units allocated to each group, and the n=10 per group
total number in each experiment. Also indicate the total number of animals used.

b. Explain how the sample size was decided. Provide details of any a priori sample Ihhwmdb:#"%Sdgdmj‘.i.‘”yfg‘“mp"v;g'hf
size calculation, if done. Sty o ool varabity and enable
A q q q q q q q A In this study, 6 month old SPF grade

Inclusion and 3 a. Describe any criteria used for including and excluding animals (or experimental APPIPS1 doubl vansgenic mice (BGIC3

exclusion units) during the experiment, and data points during the analysis. Specify if these e P o inclusior

criteria criteria were established a priori. If no criteria were set, state this explicitly. e o o e e et o

: . : : . e ot developed Sovae o Set B R
b. For each experimental group, report any animals, experimental units or data points | ormuy surng e experment; @) naviuai
not included in the analysis and explain why. If there were no exclusions, state so. 10
n=
c. For each analysis, report the exact value of nin each experimental group.

Randomisation 4 a. State whether randomisation was used to allocate experimental units to control e ocaert youps e
and treatment groups. If done, provide the method used to generate the ;?""fg’%lgf‘m&“’e'm?{}a"m’""%?“ES‘"E
randomisation sequence. lahsgg.gp‘gmltqﬁydg ©

b. Describe the strategy used to minimise potential confounders such as the order legimens i messuament weic
. . erformed at consistent times of day across
of treatments and measurements, or animal/cage location. If confounders were Broup andanimals were maman e
not controlled, state this explicitly. 1) Cage ocations wers aied weaky o
Blinding 5 Describe who was aware of the group allocation at the different stages of the T\?p‘m‘iﬁs‘pﬂ”“d".“dm‘;‘”mﬁq“‘
experiment (during the allocation, the conduct of the experiment, the outcome B e ool
assessment, and the data analysis). in‘gh:‘:ﬁ‘:f“mgiy"d'“

Outcome 6 a. Clearly define all outcome measures assessed (e.g. cell death, molecular markers,

measures or behavioural changes).

b. For hypothesis-testing studies, specify the primary outcome measure, i.e. the {n“:s‘“i’:nif:ﬁf"m""&ﬁbeﬂ%j“"“‘.m
outcome measure that was used to determine the sample size. Ine primary oltcome used for sample size

Statistical 7  a. Provide details of the statistical methods used for each analysis, including e e e b

methods software used. Westorm Bor QuaSaLen: e way ANGVA

b. Describe any methods used to assess whether the data met the assumptions of E‘;’{nz"‘ﬁs‘ziiﬁ;S%E‘&X"Zﬁdaﬁiﬁssne“y
. . . . of variance using Levene's test. Most
the statistical approach, and what was done if the assumptions were not met. feas'tfﬁg‘sF"c'f;‘deg;;;“twg“'ggjléoma,;:memc

Experimental 8 a. Provide species-appropriate details of the animals used, including species, strain | Stz rics ona eocans

animals and substrain, sex, age or developmental stage, and, if relevant, weight. e Dol

b. Provide further relevant information on the provenance of animals, health/immune | f&asing e sanedion:
status, genetic modification status, genotype, and any previous procedures. Eoperinenal il TechologyCo. L
Experimental 9  For each experimental group, including controls, describe the procedures in enough | s i S mis’ it
procedures detail to allow others to replicate them, including: normal saline
. twice daily,lasted 2
a. What was done, how it was done and what was used. months. v
b. When and how often. R i s
: : : : S - it et antous o sl water- Upon
c. Where (including detail of any acclimatisation periods). | =ooscsmsoonaenm
The APP/PS1 mouse model was chosen for
. . its well characterised like pathology an
d. Why (provide rationale for procedures). S i a0 o of e ich s
Contevtial fear was salectad ac
Results 10 For each experiment conducted, including independent replications, report:

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.

To ensure robustness and reproducibility, all
experiments were independently repeated at
least three times per experimental group.
One way or two way analysis of variance was
performed using GraphPad Prism 9.3.1.
Statistical significance was defined as P <
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	Study design - 1a: APP/PS1 group，GB group，GM group，control group
	Study design - 1b: a single animal
	Sample size - 2a: n = 10 per group
	Sample size - 2b: The sample size was guided by the ‘rule of thumb’ of using 10 animals per group, which is widely considered adequate for this type of study to control variability and enable meaningful statistical analysis.
	Inclusion and exclusion criteria - 3a: In this study, 6-month-old SPF-grade APP/PS1 double-transgenic mice (B6/C3 background) were used. All mice were confirmed to carry the APP and PS1 transgenes by PCR genotyping. The inclusion criteria were: positive genotype, good health status, normal body weight, and no visible physiological or behavioral abnormalities.
	Inclusion and exclusion criteria - 3b: The exclusion criteria were pre-established as follows: (1) mice with negative genotype; (2) mice that developed severe illness, infection, or injury during the experiment; (3) individuals that were unable to complete behavioral tests due to motor dysfunction; and (4) individuals with body weight deviating beyond ±2 standard deviations from the mean.
	Inclusion and exclusion criteria - 3c: n=10
	Randomisation - 4a: Randomization was used to allocate mice to the model and treatment groups. The randomization sequence was generated using a computer-based random number generator (Excel RAND function) before the start of the experiment. Mice were then assigned to groups sequentially according to this pre-generated list.
	Randomisation - 4b: To minimise potential confounders, all treatments and measurements were performed at consistent times of day across groups, and animals were maintained under identical housing conditions (temperature: 22 ± 2°C; humidity: 50%–60%; 12 h light/dark cycle). Cage locations were rotated weekly to reduce positional effects.
	Blinding - 5: The investigator who performed the group allocation was not involved in the subsequent experimental procedures or outcome assessment. The experimenter responsible for treatment administration and behavioural testing was blinded to group allocation throughout the experiment.  Outcome assessment and data analysis were performed by investigators who were blinded to group identity using coded samples and de-identified datasets.
	Outcome measures - 6a: The primary outcome was contextual fear memory, assessed as the percentage of freezing time during context exposure. The secondary outcome was hippocampal protein expression levels of  HIF1A, MAPK, GluN2A, and PSD95 measured by Western blot, normalised to β-actin. Both outcomes were pre-specified prior to the start of the experiment.
	Outcome measures - 6b: The study assessed both behavioural (contextual fear memory) and molecular (hippocampal protein expression) outcomes. The primary outcome used for sample size determination was the percentage of freezing time in the contextual fear conditioning test, as this was the key measure for evaluating the intervention’s effect on cognitive function. Western blot analysis of protein expression was designated as a secondary outcome to provide mechanistic insights into the behavioural changes. The sample size was thus powered to detect a significant difference in the primary behavioural outcome.
	Statistical methods - 7a: For the contextual fear conditioning test, freezing time data were analysed using one-way ANOVA followed by Tukey’s post hoc test for multiple group comparisons. For Western blot quantification, two-way ANOVA was used to compare protein expression levels across groups, followed by Sidak’s post hoc test. All statistical analyses were performed using GraphPad Prism 9.3.1. Data normality and variance homogeneity were checked before parametric tests. All experiments were independently repeated three times per group, and data are presented as mean ± SEM. Statistical significance was set at P < 0.05.
	Statistical methods - 7b: For all datasets, normality was assessed using the Shapiro–Wilk test and homogeneity of variance using Levene’s test. Most datasets met the assumptions for parametric testing.  For any data that could not be normalised by transformation, we used the non-parametric Kruskal–Wallis test followed by Dunn’s post hoc test for multiple comparisons. All assumption checks and corrections were performed using GraphPad Prism 9.3.1.
	Experimental animals - 8a: Six-month-old male APP/PS1 double-transgenic mice on a B6/C3 hybrid background (B6/C3-Tg(APPswe,PSEN1dE9)85Dbo/J) were used in all experiments. The animals were obtained from Hangzhou Ziyuan Experimental Animal Technology Co., Ltd., Hangzhou, China. And they are weighed 25–30 g at the start of the study. Mice were housed in an SPF-grade animal facility under standard conditions (22 ± 2°C, 12 h light/dark cycle) with free access to food and water.
	Experimental animals - 8b: APP/PS1 transgenic mice (B6/C3 background) were obtained from a commercial source Hangzhou Ziyuan Experimental Animal Technology Co., Ltd., Hangzhou, China. The animal production license number was SCXK (Zhejiang).All animals were housed under SPF conditions and monitored regularly for health status; no infections or illnesses were detected before the study. Genotype was confirmed by PCR using tail DNA, with only transgenic-positive mice used in the study. Animals had no history of previous procedures .
	Experimental procedures - 9a: GB and GM were administered via oral gavage at a dose of 40 mg/kg . The WT and APP/PS1 groups received an equal volume of normal saline.
	Experimental procedures - 9b: twice daily,lasted 2 months. 
	Experimental procedures - 9c: Mice were housed in the institutional SPF animal facility under standard conditions (22 ± 2°C, 12 h light/dark cycle, 50% humidity) with free access to food and water. Upon arrival, animals were acclimatised to the housing environment for 7 days prior to any experimental procedures. During this period, mice were handled daily to reduce handling stress. All cages contained bedding and environmental enrichment. Health checks were performed routinely, and no signs of illness were observed during the study.
	Experimental procedures - 9d: The APP/PS1 mouse model was chosen for its well-characterised AD-like pathology and cognitive deficits at 6 months of age, which is ideal for assessing cognitive outcomes. Contextual fear conditioning was selected as a hippocampus-dependent memory paradigm sensitive to AD-related deficits, with the 24 h interval standard for assessing memory consolidation. Hippocampal tissue was analysed by Western blot to investigate molecular mechanisms underlying the observed behavioural changes. The specific proteins were selected based on their known involvement in AD pathology. Drug doses and timing were based on previous literature to achieve optimal efficacy. Sample collection was timed 24 h after the final behavioural test to align with the memory assessment window.
	Results - 10a: In the contextual fear conditioning test, APP/PS1 mice exhibited reduced freezing behavior compared with WT mice. GB and GM treatment increased freezing duration. Western blotting showed elevated HIF1A and MAPK expression and reduced GluN2A and PSD95 expression in the hippocampus of APP/PS1 mice. GB and GM treatment partially reversed these protein changes. Similar protective effects were observed in HT22 cells. RT-qPCR results showed that GB or GM reduced the mRNA levels of BCL2, MAPK, HIF1A, CCND1, APOE, CREB1, and CCL2 in Aβ-injured cells. Immunofluorescence analysis showed marked HIF1A accumulation after Aβ exposure, while GB and GM reduced the HIF1A signal. HIF1A knockdown also attenuated the Aβ-induced reduction in PSD95 and GluN2A. These findings support HIF1A as an important target involved in the neuroprotective action of ginkgolides.
	Results - 10b: To ensure robustness and reproducibility, all experiments were independently repeated at least three times per experimental group. One-way or two-way analysis of variance was performed using GraphPad Prism 9.3.1. Statistical significance was defined as P < 0.05. Data are presented as mean ± standard error of the mean (SEM).


