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trigeminal ganglia following primary infection. Its reactivation can be triggered by both internal and external
factors, including heat stress, emotional stress, excessive consumption of warm-natured foods, and the
administration of tonic and warming traditional Chinese medicines (TCMs). The fire-heat symptoms in the upper
facial region induced by HSV-1 reactivation are consistent with the "Shanghuo" syndrome described in TCM. In
this study, HSV-1 infection models established by corneal scarification and intranasal inoculation were
systematically compared. Dynamic changes throughout the entire "primary infection-latency-reactivation" cycle
were monitored using multiple parameters, including mortality, body weight, ocular manifestations, viral
glycoprotein B (gB) mRNA expression, and restless behavior. This study aimed to provide a basis for model
selection in investigating the biological mechanisms underlying TCM "Shanghuo" and for screening anti-HSV-1
therapeutics. The results showed that during the primary infection phase (0-14 d), mice in both groups exhibited
body weight loss and ocular surface inflammation, with an earlier onset (3 d vs 5 d) and more severe ocular damage
observed in the corneal scarification group. During the latency phase (28 days post-infection), latency-associated
transcript (LAT) was detected in the trigeminal ganglia in both groups, with a higher latency rate in the corneal
scarification group (100% vs 87.5%). Following heat stress-induced reactivation, the intranasal inoculation group
exhibited a significantly higher reactivation rate (85.7% vs 66.6%), more pronounced restless behavior, and
elevated levels of gB mRNA expression and viral titers in brain tissue compared with the corneal scarification
group. In conclusion, both corneal scarification and intranasal inoculation successfully establish HSV-1 models
encompassing the full cycle of primary infection, latency, and reactivation. Dynamic monitoring of infection stages
can be achieved by detecting gB mRNA in eye wash fluid. The corneal scarification model, characterized by a high
latency rate and prominent ocular manifestations, is suitable for studies of viral keratitis and related therapeutic
evaluation. In contrast, the intranasal inoculation model, with a higher reactivation rate and marked restless
behavior, exhibits similarities to the restless manifestations of the TCM "Shanghuo" heat pattern, suggesting its
potential utility in evaluating the efficacy of heat-clearing TCMs. Animal experiments conducted in this study were
approved by the Ethics Committee of Jinan University (approval No. TACUC-20260311-06).
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Figure 1 Effects of two different inoculation ways on body weight and survival in a mouse model of HSV-1 infection. A: Schematic of the
infection protocol. Insets illustrate the CS and IN procedures; B, C: Body weight was recorded daily for CS (B) and IN (C) groups and their
respective sham controls; D: Survival was monitored daily for 35 days post-infection. n = 11, X £ 5. ""P < 0.001. ns: Not significant; CS:

Corneal scarification; IN: Intranasal inoculation
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Figure 2 Effects of two different inoculation ways on ocular symptoms and behavior in a mouse model of HSV-1 infection. A:
Representative slit-lamp images of mouse eyes at indicated time points; B: Ocular disease was scored on a scale of 0 -4 by blinded
observers; C: General condition; D: Spontaneous activity; E: Scoring criteria for general condition and spontaneous activity. n = 6, x £ s.
'P<0.05
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Figure 3 Behavioral effects of HSV-1 latency and reactivation via different infection routes. A: Open field trajectories and heatmaps

during latency and reactivation in IN and CS groups; B: Total distance traveled; C: Elevated plus maze (EPM) trajectories and heatmaps; D:

Percentage time in open arms of EPM. n=6,Xx +s. P <0.05
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Figure 4 The impact of two infection routes on HSV-1 viral gene
expression. A, B: Time-dependent relative expression of gB
mRNA in eye wash (A) and LAT mRNA in trigeminal ganglia
(TG) (B); C: Number of mice with established HSV-1 latency at
28 days post-infection; D: Number of mice with viral reactivation
following heat stress. n =3, x £ s. 'P<0.05,""P < 0.001
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Figure 5 The impact of two infection routes on HSV-1 viral
load. A: Representative plaque assay images of reactivated virus
from brain; B: Viral titers in brain after reactivation (PFU-mL™).
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