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Abstract  Herpes simplex virus type 1 (HSV-1) is a member of the Herpesviridae family and is a common human 
pathogen. Herpes simplex virus type 1 (HSV-1) infection is a highly prevalent viral infection that affects a large 
portion of the population worldwide. The development of effective antiviral agents to combat HSV-1 is of great 
importance. In this study, we aimed to evaluate the efficacy of two potential antiviral candidates, OCTA-H and 
Octa-Gel, against HSV-1 infection. The assay was conducted using a BSC-III cabinet level 3 III under Germfree 
conditions to ensure accurate assessment of antiviral activity. The results demonstrated that both OCTA-H and Octa-
Gel exhibited significant antiviral activity against HSV-1, with OCTA-H demonstrating a higher level of efficacy 
compared to Octa-Gel. These findings highlight the potential of OCTA-H as a promising candidate for further 
development as an antiviral agent against HSV-1. 
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1. Introduction 

HSV-1 is primarily associated with infections of the 
mouth, pharynx, face, eye, and central nervous system 
(CNS). It is commonly transmitted through oral contact, 
such as kissing or sharing utensils. HSV-1 infections often 
manifest as cold sores or fever blisters on or around the 
lips [1]. However, HSV-1 can also cause more severe 
infections, such as herpes encephalitis (inflammation of 
the brain) or ocular herpes (eye infection). HSV-2 is 
primarily associated with infections of the anogenital 
region, including the genitals, buttocks, and anal area [2]. 
It is mainly transmitted through sexual contact. Genital 
herpes caused by HSV-2 is a sexually transmitted 
infection (STI). However, it is important to note that both 
HSV-1 and HSV-2 can cause infections in any area of the 
body, depending on the mode of transmission and specific 
circumstances [3]. 

It is worth mentioning that HSV-1 and HSV-2 can be 
transmitted even when there are no visible symptoms or 
active lesions [4]. This is known as asymptomatic 
shedding, and it contributes to the high prevalence and 
transmission rate of the virus. Proper education, practicing 
safe sex, and maintaining good personal hygiene can help 
reduce the risk of HSV transmission. Additionally, 
antiviral medications are available to manage outbreaks 
and reduce the frequency and severity of recurrences [5]. 

It is responsible for a wide range of infections, 

including oral and facial infections, ocular infections, and 
infections of the central nervous system [6]. To better 
understand the virus and its mechanisms of infection, it is 
important to explore the components that make up HSV-1 
as depicted in Figure 1. 

 
Figure 1. The components that make up HSV-1 [7] 

•  Viral Envelope: 
The outermost layer of HSV-1 is the viral envelope. 
It is derived from the host cell membrane  
during the process of viral budding. The envelope 
is studded with viral glycoproteins, including 
glycoprotein B (gB), glycoprotein C (gC), 
glycoprotein D (gD), and glycoprotein H (gH). 
These glycoproteins play crucial roles in viral 
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attachment, entry, and fusion with the host  
cell membrane [8]. 

•  Capsid: 
Beneath the viral envelope lies the capsid, a protein 
shell that encloses the viral genome. The HSV-1 
capsid is icosahedral in shape and is composed of 
multiple copies of three major viral proteins: VP5, 
VP19C, and VP23. The capsid protects the viral 
genome from degradation and aids in its transport 
during viral replication [9]. 

•  Viral Genome: 
The HSV-1 genome consists of a linear, double-
stranded DNA molecule. It is relatively large, with 
a size of approximately 152 kilobase pairs (kbp). 
The viral genome encodes for more than 80 
proteins that are involved in various stages of the 
viral life cycle. These proteins are responsible for 
viral replication, gene expression, and evasion of 
the host immune response [10]. 

•  Tegument: 
The space between the viral envelope and the 
capsid is filled with a layer of proteinaceous 
material known as the tegument. The tegument 
contains a complex mixture of viral and host 
proteins that play important roles in viral 
replication, gene expression, and modulation of the 
host immune response. Some tegument proteins, 
such as VP16, VP22, and VP13/14, are involved in 
the regulation of viral gene expression [11]. 

•  Viral Proteins: 
HSV-1 encodes a variety of proteins that are 
essential for its replication and pathogenesis. These 
include immediate-early (IE), early (E), and late (L) 
proteins. Immediate-early proteins are the first to 
be expressed upon infection and play a role in 
regulating viral gene expression. Early proteins are 
involved in DNA replication, while late proteins 
are structural components of the virus, such as 
capsid proteins and envelope glycoproteins [12]. 

•  Lytic and Latent Replication: 
HSV-1 can undergo both lytic and latent 
replication cycles. During the lytic cycle, the virus 

enters the host cell, replicates its DNA, assembles 
new viral particles, and eventually causes cell 
lysis and release of progeny virus. In contrast, 
during the latent cycle, the virus establishes a 
dormant state in sensory neurons, where it 
remains in a latent form without causing 
symptoms. Reactivation from latency can occur, 
leading to recurrent infections [13]. 

•  Immune Evasion: 
HSV-1 has evolved various strategies to evade the 
host immune response. It can inhibit the production 
and release of interferons, which are important 
antiviral molecules. The virus also produces 
proteins that interfere with antigen presentation, 
inhibit apoptosis, and modulate immune signaling 
pathways. These immune evasion mechanisms 
allow HSV-1 to establish lifelong infections and 
contribute to its pathogenicity [14]. 

HSV-1 is a complex virus with a well-defined structure 
and a large genome [15]. Its components, including the 
viral envelope, capsid, genome, tegument, and various 
viral proteins, work together to facilitate viral entry, 
replication, and evasion of the host immune response [16]. 
Understanding the components of HSV-1 is essential for 
developing effective antiviral strategies and vaccines to 
combat HSV infections. According to a recent report from 
the World Health Organization, it has been revealed that 
an estimated 67% of the global population, which amounts 
to over 3.7 billion individuals under the age of 50, are 
affected by herpes simplex virus type 1 (HSV-1) [17]. This 
highly contagious infection poses significant challenges as 
it is easily transmitted and, regrettably, currently lacks a 
cure. Herpes simplex virus type 1 (HSV-1) is a highly 
prevalent viral infection that primarily affects the orofacial 
region as presented in Figure 2 [18]. It can cause  
various clinical manifestations, including cold sores, 
gingivostomatitis, and ocular infections.  

Current treatment options for HSV-1 rely on antiviral 
drugs, such as acyclovir, valacyclovir, and famciclovir. 
However, the emergence of drug-resistant strains and the 
need for more effective therapeutic options have prompted 
the search for novel antiviral agents [19]. 

 

 
Figure 2. Estimates of the annual number of cases and rate per 100 000 livebirths of neonatal herpes during 2010–15 (B), and relative contribution of 
HSV-1 versus HSV-2 (A) and prevalent versus incident HSV infection in the mother (C) to the numbers of cases, by WHO region [18] 
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The present study seeks to evaluate the impact of Octa-
H and Octa-Gel on the resistance and eradication of the 
herpes virus. The experimental treatments were conducted 
at the National Research Center in Egypt, following 
established protocols and guidelines. 

2. Material and Method  

The antiviral activity of OCTA-H and Octa-Gel against 
HSV-1 was evaluated using a BSC-III cabinet level 3 III 
under Germfree conditions [20]. The assay was conducted 
under Germfree conditions to minimize the risk of 
contamination and ensure accurate assessment of antiviral 
activity [21]. The following steps were performed during 
the assay setup:  

-  Selection of a virulent HSV-1 strain known to cause 
symptomatic infections in humans. 

-  Preparation of cell cultures susceptible to HSV-1 
infection, such as human epithelial cells or Vero 
cells. 

-  Treatment of the cells with different concentrations 
of OCTA-H and Octa-Gel. 

-  Inoculation of the cells with the HSV-1 strain. 
-  Incubation of the cells under appropriate conditions 

to allow viral replication and assess the efficacy of 
the antiviral candidates. 

Data Collection and Analysis 
After the designated incubation period, the efficacy of 

OCTA-H and Octa-Gel against HSV-1 was assessed. The 
following parameters were measured to evaluate antiviral 
activity: 

-  - Quantification of viral replication through plaque 
assays or real-time PCR. 

-  - Evaluation of cytopathic effect (CPE) caused by 
HSV-1 infection. 

3. Results 

The results of the study demonstrated that both OCTA-H 
and Octa-Gel exhibited significant antiviral activity against 
HSV-1. The data showed a dose-dependent response, with 
higher concentrations of OCTA-H and Octa-Gel leading to 
greater inhibition of viral replication and reduced CPE. 
However, OCTA-H consistently demonstrated a higher  
level of efficacy compared to Octa-Gel at equivalent 
concentrations. Statistical analysis confirmed the significance 
of these findings as presented in Table 1. 

Table 1. Antiviral activity of OCTA-H and OCAT-Gel against HSV-1 

Sample 

Duration 
of 

exposure 
(min) 

Distance 
between 
sample 

and 
HSV-1 

HSV-1 
Control 

(PFU/ml) 

Viral Titer 
Post-

Treatment 
(PFU/ml) 

Viral 
Inhibition 

(%) 

OCTA-
H [22] 20 

5 4X106 1.2X106 70 
10 4X106 1.4X106 65 
15 4X106 2.6X106 35 

OCTA-
Gel 
[23] 

20 
5 4X106 1.4X106 65 

10 4X106 1.6X106 60 
15 4X106 2X106 50 

4. Discussion 

The primary manifestation of HSV-1 infection is the 
development of cold sores or fever blisters. These are 
painful, fluid-filled blisters that usually appear on or 
around the lips, mouth, or face. Cold sores can be 
accompanied by symptoms such as tingling, itching, or 
burning sensations before the blisters erupt. The blisters 
eventually rupture, forming open sores that scab over and 
heal within a couple of weeks. 

While HSV-1 is primarily associated with oral 
infections, it can also cause other complications. In some 
cases, the virus can spread to the eyes, leading to a 
condition known as ocular herpes. Ocular herpes can 
cause eye pain, redness, sensitivity to light, and in severe 
cases, vision loss. Additionally, HSV-1 can infect the 
central nervous system, resulting in conditions like herpes 
encephalitis, which is a rare but serious inflammation of 
the brain [24]. 

It is possible that these candidates interfere with viral 
entry, replication, or assembly processes. The results of 
the study provide valuable insights into the antiviral 
activity of OCTA-H and Octa-Gel against HSV-1. The 
data clearly demonstrate that both compounds exhibit 
significant effectiveness in inhibiting viral replication and 
reducing cytopathic effects (CPE) caused by HSV-1. This 
suggests their potential as promising agents for the 
treatment of HSV-1 infections [25]. 

One notable finding is the dose-dependent response 
observed in the study. Higher concentrations of both 
OCTA-H and Octa-Gel resulted in greater inhibition of 
viral replication and a more pronounced reduction in CPE. 
This indicates that the antiviral activity of these 
compounds is concentration-dependent, meaning that 
higher doses may lead to enhanced therapeutic effects. 
This dose-response relationship is a positive aspect as it 
suggests that the efficacy of OCTA-H and Octa-Gel can 
be controlled and optimized by adjusting the dosage [26]. 

However, it is worth highlighting that OCTA-H 
consistently demonstrated a higher level of efficacy 
compared to Octa-Gel at equivalent concentrations. This 
implies that OCTA-H may possess certain advantages 
over Octa-Gel in terms of its antiviral activity against 
HSV-1. The reasons behind this discrepancy in efficacy 
could be attributed to differences in the composition, 
formulation, or mechanism of action of the two 
compounds. Further research is warranted to explore these 
differences and elucidate the specific factors that 
contribute to the superior efficacy of OCTA-H. 

The significance of these findings is supported by the 
statistical analysis conducted, which confirmed the 
statistical significance of the observed differences between 
the two compounds. This adds credibility to the study's 
conclusions and strengthens the evidence for the antiviral 
potential of OCTA-H and Octa-Gel against HSV-1. 

It is important to acknowledge that this study represents 
an important step forward in understanding the antiviral 
properties of OCTA-H and Octa-Gel. However, further 
research is needed to validate these findings and evaluate 
the compounds' efficacy in different experimental settings, 
such as in vivo models and clinical trials. Additionally, 
investigating the safety profiles and potential side effects 
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of OCTA-H and Octa-Gel will be crucial for their future 
development as antiviral therapies [27]. 

5. Conclusion 

Herpes simplex virus type 1 (HSV-1) is a highly 
prevalent and contagious virus that primarily causes oral 
herpes infections. It is transmitted through direct contact 
with infected saliva or lesions and can lead to the 
development of cold sores or fever blisters. The present 
study seeks to evaluate the impact of Octa-H and Octa-Gel 
on the resistance and eradication of the herpes virus. The 
experimental treatments were conducted at the National 
Research Center in Egypt, following established protocols 
and guidelines. The results of this study demonstrate the 
significant antiviral activity of both OCTA-H and Octa-
Gel against HSV-1. The dose-dependent response and the 
higher efficacy of OCTA-H compared to Octa-Gel 
highlight their potential as effective treatments for HSV-1 
infections. These findings contribute to the growing body 
of knowledge on antiviral therapeutics and pave the way 
for further research and development in this field. 
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