
INTRODUCTION 

R eview question / Objective Do natural 
products reduce relevant indicators in 
animal models of influenza? PICO principle: 

(1) Participants: Animal models infected with 
influenza virus; (2) Intervention: Influenza 
intervention using natural products via intranasal 
administration; (3) Comparison: The control group 
was an influenza virus-infected model group 
without treatment; (4) Outcomes: Primary 
outcomes included survival rate; secondary 
outcomes included viral titer, lung index, 
inflammatory cytokines, and body weight. Studies 
that included at least one of the above five 
outcomes were eligible for inclusion. 

Condition being studied Influenza virus infections 
are infectious viral diseases characterized by high 
morbidity and mortality; these infectious diseases 
can t r i gge r g loba l pandemics . C l i n i ca l 
manifestations vary in severity: mild cases present 

only as common colds, with short disease 
duration, mild symptoms, and favorable prognosis, 
whereas severe cases may progress to influenza 
viral pneumonia or even be life-threatening. 

METHODS 

Search strategy We conducted searches of seven 
electronic databases—PubMed, Embase, Web of 
Science, China National Knowledge Internet 
(CNKI), VIP Information Chinese Periodical Service 
Platform (VIP), China Biology Medicine Disc (CBM), 
and Wanfang Data Knowledge Service Platform 
(Wanfang)—to identify relevant animal studies from 
database inception until December 2025. We used 
medical subject headings (MeSH) and free-text 
terms in our search, which were tailored for each 
database without language or publication year 
restrictions. The MeSH terms were as follows: 
(“influenza, human” OR “influenza A virus” OR 
“influenza B virus” OR “orthomyxoviridae”) AND 
(“biological products” OR “phytochemicals” OR 
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“drugs, Chinese herbal” OR “herbal medicine” OR 
“phytotherapy” OR “plant extracts” OR “medicine, 
traditional” OR “medicine, east Asian traditional” 
OR “medicine, Korean traditional” OR “medicine, 
Tibetan traditional” OR “medicine, Mongolian 
traditional” OR “medicine, African traditional” OR 
“medicine, Chinese traditional” OR “medicine, 
Iranian traditional” OR “oils, volatile” OR 
“perfume”) AND (“administration, intranasal” OR 
“nasal absorption” OR “nebulizers and vaporizers” 
OR “administration, inhalation” OR “Nasal sprays” 
OR “aromatherapy”) AND (“animals” OR “animal 
experimentation”). 

Participant or population Participants: Animal 
models infected with influenza virus. 

Intervention Intervention: Influenza intervention 
u s i n g n a t u r a l p r o d u c t s v i a i n t r a n a s a l 
administration. 

Comparator Comparison: The control group was 
an influenza virus-infected model group without 
treatment. 

Study designs to be included All animal studies 
focusing on natural products for influenza 
t reatment v ia int ranasal respi ratory t ract 
administration will be included. 

Eligibility criteria The inclusion criteria were based 
on the PICO principle: (1) Participants: Animal 
models infected with influenza virus; (2) 
Intervention: Influenza intervention using natural 
products via intranasal administration (e.g., 
nebulized inhalation, intranasal instillation, aerosol 
inhalation, etc.); (3) Comparison: The control group 
was an influenza virus-infected model group 
without treatment; (4) Outcomes: Primary 
outcomes included survival rate; secondary 
outcomes included viral titer, lung index, 
inflammatory cytokines, and body weight. Studies 
that included at least one of the above five 
outcomes were eligible for inclusion.

The exclusion criteria were as follows: (1) 
duplicated published literature; (2) reviews and 
editorials; (3) in vitro studies, clinical trials, or 
computer-based studies; (4) studies focusing on 
i nfluenza p reven t ion ; ( 5 ) s tud ies us ing 
nonintranasal administration routes; and (6) studies 
involving nonviral infections (e.g., bacterial or 
fungal infections). 

Information sources PubMed, Embase, Web of 
Science, China National Knowledge Internet 
(CNKI), VIP Information Chinese Periodical Service 
Platform (VIP), China Biology Medicine Disc (CBM), 

and Wanfang Data Knowledge Service Platform 
(Wanfang).


Main outcome(s) Outcomes: Primary outcomes 
included survival rate; secondary outcomes 
included viral titer, lung index, inflammatory 
cytokines, and body weight. 

Quality assessment / Risk of bias analysis The 
quality of the included studies was independently 
evaluated by two investigators using the SYRCLE 
r isk-of-b ias assessment too l for an imal 
experiments. The evaluation criteria were as 
follows: (1) random sequence generation; (2) 
base l i ne cha rac te r i s t i cs ; ( 3 ) a l l oca t i on 
concealment; (4) random animal housing; (5) 
blinding of researchers; (6) random outcome 
assessment; (7) blinding of outcome assessment; 
(8) incomplete outcome data; (9) selective outcome 
reporting; and (10) other types of bias. "Yes" 
indicated low risk, "no" indicated high risk, and 
"unclear" indicated insufficient information to 
correctly assess the risk of bias (16). Any 
disagreements that arose during this phase of the 
project were resolved through the corresponding 
author (LL). 

Strategy of data synthesis Data from the included 
studies were statistically analyzed using R Studio 
software. Heterogeneity among studies was 
assessed via the I² test. If the heterogeneity test 
results were P ≥ 0.1 and I² < 50%, indicating low 
heterogeneity between studies, a fixed-effects 
model was used for pooled effect size analysis; if P 
< 0.1 and I² ≥ 50%, indicating high heterogeneity 
between studies, a random-effects model was 
adopted for pooling. The effect sizes of the 
outcome measures were reported as follows: 
dichotomous outcomes were quantified using RR 
with 95% CI, and continuous outcomes were 
described using SMD with 95% CI. Statistical 
significance was determined by P < 0.05, and for 
dichotomous outcomes, the 95% CI did not 
include 1. The statistical heterogeneity of effect 
sizes was further quantified and evaluated using 
the I² value.


Subgroup analysis No subgroup analysis. 

Sensitivity analysis We conducted a sensitivity 
analysis for the primary outcome measure (survival 
rate) in our meta-analysis by systematically 
excluding each study. This allowed us to assess 
the impact of the excluded study on the overall 
results and identify any influential studies. 

Country(ies) involved China. 
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