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Figure 1. Genome organization and life cycle of PVs. (A) Schematic representation of PV dsDNA genome, exemplified on HPV16, showing the location of the early (E) and late genes (L) and of the URR. (B) Summary of PV genes functions. Genes involved in similar functions are indicated with similar colours: green, genes implicated in oncogenesis; orange, viral replication genes and blue, viral capsid genes. (C) Schematic view of the PV16 life cycle. The squamous epithelium is represented on the left and the genes expressed in each stage of the keratinocyte differentiation program are noted at the right. PVs infect keratinocytes in the basal layer of the epithelium that become exposed through microwounds. The viral genomes are established in the nucleus as low-copy episomes and early viral genes are expressed. The viral genomes are replicated in synchrony with cellular DNA replication. After cell division, one daughter cell migrates away from the basal layer and undergoes differentiation. Differentiation of HPV-positive cells induces the productive phase of the viral life cycle, which requires cellular DNA synthesis machinery. The expression of E6 and E7 deregulates cell cycle control, pushing differentiating cells into S phase, allowing viral genome amplification in cells that normally would have exited the cell cycle. The late-phase L1 and L2 proteins encapsidate newly synthesized viral genomes and virions are shed from the uppermost layers of the epitheliumUnless provided in the caption above, the following copyright applies to the content of this slide: © The Author(s) 2015. Published by Oxford University Press on behalf of the Foundation for Evolution, Medicine, and Public Health.This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.



ADVANCES IN DESIGNING AND DEVELOPING VACCINES, DRUGS AND 
THERAPEUTIC APPROACHES TO COUNTER HUMAN PAPILLOMA 

VIRUS  
 DADAR M et alias Front Immunol. 2018  



THERAPEUTIC APPROACHES TO HPV-INDUCED DISEASE 

   
 
 
   
   Currently, there are no HPV therapies available.  
   Removal of the abnormal tissue by surgical operation is currently the 

recommended cure for cervical dysplasia. Removal of the affected 
tissue, e.g., cervical conizations, however, can lead to premature 
births, Thus, development of non-invasive treatment therapies for 
HPV-induced cancers is needed, and therapeutic HPV vaccines are a 
promissing strategy . 

     
   One study demonstrated the therapeutic potenzial of curcumin in 

high-risk HPV-infected oral cancer cells. Curcumin down-regulated 
HPV transcription by suppressing the cellular transcription factors AP-
1 and NF-kB and selectively inhibited E6 oncogene-mediataed p53 
degradation during carcinogenesis in HPV-16-positive oral cancer 
cells . 
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   The regulatory activity of the immune system is influenced by either 
chemotherapy and in tumor models of mice in combination with 
vaccination can increase the efficacy of T cell-based immunity 
againtst URR HPV infection . In  recent past, properly planned 
randomized trial has been introduced in patients with cervical cancer 
that shows metastasis to compare solely chemotherapy versus 
chemotherapy combined with a long syntthetic peptide of HPV-16. 
Earlier, it was evident from various sources that effector T cells that 
are specific to HPV can be obtained with consistency from cervical 
cancer patients. 
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PHOTODYNAMIC THERAPY 
    
   For eliminating malignancies at an early Stage as well as for 

palliative treatment of cutaneous Tumors along With Tumors of lungs 
and esophagus (at late stage), photodynamic therapy (PDT) is an 
option already approved by Food and Drug Administration (FDA)  
Topical administration of PDT is considered to be most appropriate 
for cervical and vulval intraepithelial lesions.5-Aminolevulinic acid 
(ALA)-mediated PDT to treat HPV-associated cervical condyloma has 
been evaluted for HPV-6, 11, 16 and 18. Complete remission was 
observed after 1-4 treatments in 98.2% of cases, resulting in an HPV 
clearance rate of 83.9%, with no evidence of cervical structural 
changes. This indicates the efficacy and safety of the PDT .  
Hexaminolevulinate-mediated PDT has been found to be safe for 
treating cervical intraepithelial neoplasia (CIN).Immune cell infiltration 
is a striking feature of photodynamic therapy, and it forms the basis 
for treatment of neoplasms that are HPV-associated; especially in the 
case of vulvar intraepithelial. 
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CRYOTHERAPY 

    
 
   For treating  cervical intraepithelial neoplasia, the efficacy along with 

safety and acceptability of cryotherapy is well documented. The cure 
rate with cryotherapy is very high. In low as middle income countries, 
cryotherapy seems to be suitable. But the shortage of refrigerant gas 
creates hindrance in the application of treating HPV .It is interesting 
to note that withing a period of 3 months one-fourt of the infection due 
to high risk HPV (hrHPV) can be cleared by cryotherapy. 
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CYTOTOXIC AGENTS 

   A few cytotoxic agents,including podophyllin or trichloroacetic acid, have 
been used topically to remove genital warts, white 5-fluorouracil has 
been used to a lesser exten because it elicits a strong inflammatory 
reaction. Some immunomodulators like iniquimod have records of safety 
and efficacy in treating HPV-caused genital warts. Aspergillus, 
Gliocladium and Penicillium species produce tricyclic alkaloid gliotoxin 
and effectively reduce the proliferation of HPV-18 infected cells by 
inducing Bax, caspase-3, caspase-8, and caspase-9 and suppressing 
Bcl-2 
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ANTIVIRAL DRUGS 

    
 
 
 
 
   Cis-retinoic acid is used as adjunctive therapy for treating HPV-induced lesion of 

the larynx. This drugs is also involved in the reduction of metastatic 
characteristics of tumor cells that are positive for HPV . Ribavirin and acyclovir 
have also been used from time to time, but their clinical efficay is questional. For 
reduction of the size of precancerous lesions of cervix ((PLC), an essential oil 
(natural) containing drug known as anti-viral2 (AV2) has been introduced. The 
drug contains various organic compounds, viz., geraniol, eugenol, nerolidol, and 
carvone which can confer a broad spectrum effect (both on oral administration or 
topical application). More than half of the size of lesion is reduced when AV2 is 
applied . Xinfuning (a recombinant human interferon a-2bvaginal effervescent 
capsule), used to treat  vaginal infections, enhances NK cell activity  

   Both in vitro as well as in vivo, the activity of activity of interferons (IFNs) against 
HPV is well proven. Due to the anti-viral activity, anti-proliferative nature and 
capability to generale host immune response, interferons are quiet notewortly  for 
treatment  of HPV.IFN-a co-administered with retinoids has shown promising 
results when used to treat cervical carcinoma.Combined therapy with IFN-a and 
ribavirin has been found to be effective against perianal and genital infection 
caused by HPV 
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2012 

 

  Objective 
      
   To evaluate the efficacvy and toxicity of topical iniquimod for the 

treatment of persistent human papilomavirus (HPV) infecftion in 
patients with or without cervical/vaginal intraepithelial neoplasia 
(CIN/VAIN). 



TOPICAL INIQUIMOD TREATMENT FOR HUMAN 
PAPILLOMAVIRUS INFECTION IN PATIENTS WITH AND 

WITHOUT CERVICAL/VAGINAL INTRAEPITHELIAL NEOPLASIA  
CHENG-TAO LIN et alias TAIWANESE JOURNAL OF OBSTERICS AND GYNECOLOGY 

2012 

Methods 
   Patients with persistent HPV infection ( 1 year) after a history of treatment for 

cervical or vaginal neoplasm but normal histology, abnormal Papanicolaou 
(Pap) smears without abnormal histology, and untreated histology-
documented CIN/VAIN Grade 1/2/3 with HPV-positive testing were recruited. 
Patients were instructed to apply 250mg of 5% iniquimod-untreatted 12 dose. 
The main outcome measures included HPV DNA detection, cytology, and 
colposcopy/histology at 6 months after treatment . 

   A total 72 patients were eligible for analysis. At a median follow-up of 33.6 
months, 37 patients  had progressive cytology/histology with persistent HPV 
infections. Of the 72 treated  patients, 26 patients who had a normal Pap test 
but were peristently HPV-positive for at least 1 year had a complete 
regression rate of 65.4% which was significantly different from the rate (30%) 
observed in the untreatted historical control (p=0.036). Six patients with 
histologically proven CIN2/3 or VAIN 2/3 had a complete regression rate of 
66.6% (4/6). 

 



   Conclusions 
 
   The tolerability of intravaginal self-administered imiquimod is confirmed. Its 

efficacy in the treatment of women with persistent HPV infection and normal 
cytology warrants further randomized, controlled trials to determine 
appropriate dosages and scheduling. 
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Interferon for the treatement of genital warts:  a systematic 
review 

Jin Yang,Yu-guo Pu, et alias BMC Infect Dis. 2009 
 
   Interferon has been widely used in the treatment of genital warts for its 

immunomodulatory, antiproliferative and antiviral properties. Currently, no evidence 
that interferon improves the complete response rate or reduces the recurrence rate 
of genital warts has been generally provided. The aim of this review is to assess, 
from randomized control trials (RCTs), the efficacy and safety of interferon in curing 
genital warts. 

    We searched Cochrane Sexually Trasmitted Diseases Group’s  Trials Register 
(January,2009), Cochrane Central Register of Controlled Trials (2009), issue 1), 
PubMed (1950-2009), EMBASSE (1974-2009),  Chinese Biomedical Leterature 
Database (CBM) (1975-2009), China National Knowledge Infrastructure 8CNKI) 
(1989-2009),VIP database 81989-2009) as well as reference lists of relevant studies. 
Two reviewers independently screened searched studies, extracted data and 
evaluated their methodological qualities.  

   7 Studies demonstrated the complete response rate of locally-used interferon as 
compared to placebo for treating genital warts.  

    Interferon tends to be a fairly well-tolerated form of therapy. According to different 
routes of administration, locally-used interferon appears to be much more effective 
than both systemically-used interferon and placebo in either improving the complete 
response rate or reducing the recurrence rate for the treatment of genital warts. 



RANPIRNASE RNAse    
 
 
   
    
   Rampirnase RNAse is a peptide that cleaves double-stranded RNA(dsRNA). 

Ranpirnase were applied topically to genital or anal wart of male volunteers, 
and it was moderately tolerated in these patients with a mean healing time 30 
days.Hpv 11is the hpv typeprimarily responsable for genital warts and 
ranpirnase is effective againts this type, as well as HPV-16. 
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RNA  INTERFERENCE (RNAi)-BASED THERAPIES 

   For cancer therapies based on RNAI, an ideal model system is the HPV-
induced tumors because there is expression of E6 as well as E7 (the 
oncogenes responsable for causing cervical cancer) only on tumor cells. In 
the clinical setting ,the success of RNA I-based therapies is limited. 
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HERBAL MEDICINES  

In the chinese herbal medicine system, several plants with and-HPV activity have been identified. The Chinese 
medicine named Paiteling, containing folium, sophora, enidium, gall, and  javanica oil, inhibits HPV by 
destroying mitochondrial and other membranes to cause necrosis. Carrageenan isolated from red algae, is 
known to bind HPV virions and inhibit post-attachment entry .Carrageean gel as a sexual lubricant has shown 
efficacy in preventing infection with an HPV-16  pseudovirus.  
Significant activities against HPV are shown by certain Chinese medicines (traditional) which are used for 
preventing as well as treating cancer in relation to HPV.The inhibitory effect of Chai  Hu (from roots of 
Bupleurum chinense) on infection due to HPV is well known. This particular medicine has been found to 
interfere with DNA expression of HPV in genital warts. Youdujing is another medicine that is responsable for 
reversion of the cervical lesion function in patients having a greater risk of infection due to HPV.Inhibition of the 
cervical lesion function in patients having a greater risk of infection due to HPV can be done by Paiteling 
condidting of  folium as well as javanica oil as essential components. Moreover, this medicine also contains gall 
and cnidium as well as sophora all of which can ultimatelycause specific destruction of the mitochondria as well 
as other biological membranes ultymately resulting in degeneration of cells along with programmed cell death. 
Treating with fraction of Pinellia extract causes reduction of the expression of mRNA and level of protein of hpv 
E6 whereas there is increase in the protein level as well as mRNA  of 53 in cancer cells of the cervix. The 
antitumor effect of the Pinellia extract fraction is thought to be due to the down-regulation of expression of HPV 
E6 gene and p53 gene upregulation.There is reduction of viral load along with improvement of cytological as 
well as pathological results in patients with infected cervix by application of Zibai gel. Youdujing cream is 
clinically effective and for condyloma acuminatum it is a popular choice. The amplification of HPV-DNA is 
inhibited as is evident by in vItro experiments to reveal the therapeutic efficacy of Youdujing in lesions of the 
genital tract.   
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POTENTIAL ANTI-HPV AND RELATED CANCER AGENTS 
FROM MARINE RESOURCES: AN OVERVIEW 

Shi-Xin Wang et elias Mar Drugs 2014  
  Current Anti-HPV and Related Cancer Drugs 

   Even after establishment of causal relationship between HPV and cervical cancer, 
currently, presence or absence of HPV does not have any impact on deciding the 
treatment; the strategies are primarily anti-cancer rather than anti-viral, and there is 
still no FDA approved anti-HPV drug listed so far. Though scissor excision is the 
most preferred methods for genital warts, topical preparations of cytotoxic 
compounds like Podophyllin or Trichloroacetic acid are also utilized in USA and 
Europe. The current anti-HPV drugs are mainly oral hormonal medecine such as 
acyclovir, ganciclovir, interferon  and interleukin. Interferons (IFNs) are the only 
antiviral drugs approved for the therapy of benign HPV related lesions. However, 
the  IFNa treatment has limited efficacy and not recommended for routine clinical 
practice in the treatment of high-grade HPV associated lesions 

   Moreover, some traditional Chinese medicines possess good anti-HPV activities 
and have been used for prevention and treatment of HPV  related cancer in China. 
Chinese medicine chaihu was  reported to have good inhibition effects on HPV 
infection by interfering with the expression of HPV-DNA in genital warts. Chinese 
medicine Youdujing can reverse the function of cervical lesions in the  in high-risk 
HPV infected patients by inhibiting the expression of HPV-DNA  

 



Current Anti-HPV and Related Cancer Drugs 

   Moreover, Chinese medicine Paiteling composed of folium, sophora,     
cnidiujm, gall, and javanica oil can eliminate or inhibit high risk HPV infection 
by destroying mitochondria and other membrane system selectively and then 
lead to cell degeneration and necrosis. In addition, it was found that 
Xinfuning (recombinant human interferon a-2b vaginal effervescent capsule) 
could be applied to cure HPV infection in vagina by boosting NK cell activity, 
and Xinfuning combined with Baofukang suppository for treatment of patients 
with high-risk HPV infection was also effective. 

     However, these current anti-HPV drugs  are usually expensive, easily lead 
to liver and kdney damage, and produce drug resistance after prolonged 
treatment. Therefore, the developpement of novel anti-HPV agents with low 
toxicity and high efficiency is of high importance. 
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          Chemical structures of the repeat units of heparin and heparinoid                      
polysaccharides with anti-human papilloma virus (HPV) effects 
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Average structures of the repeat units of lambda, kappa, iota carragenans 
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The structures of anti-HPV related cancer agents from marine microbes 
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COST-.EFFECTIVENESS ANALYSIS OF BAOFUKAN VERSUS 
XINFUNING IN THE TREATMENT OF HPV INFECTION  

LU Yan; DUAN Xiaomin et alias Chinese Journal of Evidence-Based Medicine 2017    
School of Business Administration, Shenyang Pharmaceutical University. 

     
   Objective to compare the cost-effectiveness of Baofukang and Xinfuning in 

the treatment of HPV infection, and to provide references for reasonable 
clinical prescription, pricing drugs and the cognition product value. Methods 
Decision  tree model was developed to estimate the cost-effectiveness of 
Baofukang and Xinfuning from the perspective of the cost payer. In the 
model, the effectiveness was mainly measured by the clearance rate was of 
HPV based on meta-analysis. The cost data was mainly based on on the  
published price data from the websites of the Development and Reform 
Commission, Bidding Center, The Health Department and so on . The single 
factor sensitivity analysis was perform ed based on the change of 
effectiveness and price. Results the effecftive rate of Baofukang treatment for 
48 days was 61.89%, and the effective rate for 42 days was 63.05%, while 
Xinfuning’s effective rate for 30 days was 46.58% .The total cost were 668.61 
yuan, 630.09 yuan a nd 850.83 yan, respectively.Baofukang users had lower 
costs yet higher clearance rates of HPV compared to Xinfuning at different 
treatment   time. In sensitivity analysis, the evaluation results would not been 
affected. The current study suggests that Baofukang is more  cost-effective 
than Xinfuring  in the treatment of HPV infection  
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BENEFICIAL EFFECTS OF A CORIOLUS VERSICOLOR-
BASED VAGINAL GEL ON CERVICAL EPITHELIZATION, 
VAGINAL MICROBIOTA AND VAGINAL HEALTH: A PILOT 

STUDY IN ASYMPTOMATIC WOMEN 
Palacios S.et alias BMC Womens Health 2017 

To assess the effect of a 12-day treatment using a vaginal gel based on 
niosomes containing Hyaluronic acid,m B-glucan, alpha-Gluca 
Oligosaccharide, Corikolus versicolor,Azadirachta indica and Aloe vera 
on vaginal microbiota, cervical epithelization and vaginal health. 
In 21 women, a positive effect to improve epithelization of the cervical 
mucosa. In 10 women,there was a trend of improving of vaginal 
microbiota status.In a pilot study conducted among asymptomatic 
women, the use of a vaginal gel based on coriolus versicolor and other 
ingredients such as niosomes containing hyaluronic acid, B-glucan, 
alpha-glucan oligosaccharide, asian centella. Azadirachta indica and 
Aloe vera for 12 consecutive days showed positive effects troward 
improving vaginal microbiota, cervical epithelization and vaginal health. 
Further studies must be conducted to confirm these positive results, as to 
evaluate the potential use in human papilloma virus infection. Moreover, 
comparative studies with vaginal gels composed of estrogen and topical 
microbicides would be of interest.   



    We have recently described antitumor properties of lactobacillus casei 
BL23 strain in both a mouse allograft model of human papilloma virus 
(HPV)-induced cancer and dimethylhydrazione-associated colorectal 
cancer.Our approach could be extended and applied to other potential 
beneficial microorganisms, such as gut microbiota, in onder to better 
understand the crosstalk between microbes and the host. 

    In this study provides the first clues about the host molecular 
mechanisms involved in the anti-cancer effects of L. casei BL23. Our 
results may contribute to future efforts to develop probiotic-based food 
supplements for therapeutic applications in cancer treatment.  

ELUCIDATING THE IMMUNE-RELATED MECHANISMS  
BY WHICH PROBIOTIC STRAIN  

lactobacillus casei BL23 Displays Anti-tumoral Properties  
E. Jacouton et alias Front Microbiol 2018  



CONCLUSIONI 

 I VACCINI ALLO STATO ATTUALE SONO L’UNICA  ARMA PROFILATTICA E 
TERAPEUTICA CONTRO L’HPV. 

 GLI INTERFERONI (IFNS) SONO GLI UNICI FARMACI ANTIVIRALI PER LA 
TERAPIA DELLE LESIONI BENIGNE HPV CORRELATE. 

      L’IFNa HA UNA LIMITATA  EFFICACIA E NON E’ RACCOMANDATO NELLA 
PRATICA CLINICA ROUTINARIA NEL TRATTAMENTO DELLE LESIONI DI ALTO 
GRADO HPV CORRELATE. 

 STUDI DIMOSTRANO CHE L’USO DI CARRAGEENAN E ALTRI COMPONENTI 
NATURALI ( ALOE VERA, TURMERIC, CITRULLUS COLOCYNTHIS E ALTRI) 
HANNO UN EFFICACIA NEL PREVENIRE LE INFEZIONI DA HPV.                    
SONO NECESSARI TRIALS PER VALIDARE LA LORO UTILITA NELLA PRATICA 
CLINICA. 

 NELLA MEDICINA TRADIZIONALE CINESE SONO UTILIZZATI CON BUONI 
RISULTATI ALCUNI PREPARATI  (BAOFUKAN, XINFUNING E ALTRI) NELLA 
PREVENZIONE E TRATTAMENTO DELLE INFEZIONI DA HPV. 
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Figure 1. Genome organization and life cycle of PVs. 
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Figure 1. Genome organization and life cycle of PVs. (A) Schematic representation of PV dsDNA genome, exemplified on HPV16, showing the location of the early (E) and late genes (L) and of the URR. (B) Summary of PV genes functions. Genes involved in similar functions are indicated with similar colours: green, genes implicated in oncogenesis; orange, viral replication genes and blue, viral capsid genes. (C) Schematic view of the PV16 life cycle. The squamous epithelium is represented on the left and the genes expressed in each stage of the keratinocyte differentiation program are noted at the right. PVs infect keratinocytes in the basal layer of the epithelium that become exposed through microwounds. The viral genomes are established in the nucleus as low-copy episomes and early viral genes are expressed. The viral genomes are replicated in synchrony with cellular DNA replication. After cell division, one daughter cell migrates away from the basal layer and undergoes differentiation. Differentiation of HPV-positive cells induces the productive phase of the viral life cycle, which requires cellular DNA synthesis machinery. The expression of E6 and E7 deregulates cell cycle control, pushing differentiating cells into S phase, allowing viral genome amplification in cells that normally would have exited the cell cycle. The late-phase L1 and L2 proteins encapsidate newly synthesized viral genomes and virions are shed from the uppermost layers of the epithelium
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THERAPEUTIC APPROACHES TO HPV-INDUCED DISEASE

  





  

   Currently, there are no HPV therapies available. 

   Removal of the abnormal tissue by surgical operation is currently the recommended cure for cervical dysplasia. Removal of the affected tissue, e.g., cervical conizations, however, can lead to premature births, Thus, development of non-invasive treatment therapies for HPV-induced cancers is needed, and therapeutic HPV vaccines are a promissing strategy .

    

   One study demonstrated the therapeutic potenzial of curcumin in high-risk HPV-infected oral cancer cells. Curcumin down-regulated HPV transcription by suppressing the cellular transcription factors AP-1 and NF-kB and selectively inhibited E6 oncogene-mediataed p53 degradation during carcinogenesis in HPV-16-positive oral cancer cells .



    The regulatory activity of the immune system is influenced by either chemotherapy and in tumor models of mice in combination with vaccination can crease the efficacy of T cell-based immunity againtst urrHPV infection ). In  recent past, properly planned randomized trial has been introduced in patients with cervical cancer that shows metastasis to compare solely chemotherapy versus chemotherapy combined with a long syntthetic peptide of HPA-16. Earlier, it was evident from various sources that effector T cells that are specific to HPV can be obtained with consistency from cervical cancer patients.
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   The regulatory activity of the immune system is influenced by either chemotherapy and in tumor models of mice in combination with vaccination can increase the efficacy of T cell-based immunity againtst URR HPV infection . In  recent past, properly planned randomized trial has been introduced in patients with cervical cancer that shows metastasis to compare solely chemotherapy versus chemotherapy combined with a long syntthetic peptide of HPV-16. Earlier, it was evident from various sources that effector T cells that are specific to HPV can be obtained with consistency from cervical cancer patients.
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PHOTODYNAMIC THERAPY

   

   For eliminating malignancies at an early Stage as well as for palliative treatment of cutaneous Tumors along With Tumors of lungs and esophagus (at late stage), photodynamic therapy (PDT) is an option already approved by Food and Drug Administration (FDA)  Topical administration of PDT is considered to be most appropriate for cervical and vulval intraepithelial lesions.5-Aminolevulinic acid (ALA)-mediated PDT to treat HPV-associated cervical condyloma has been evaluted for HPV-6, 11, 16 and 18. Complete remission was observed after 1-4 treatments in 98.2% of cases, resulting in an HPV clearance rate of 83.9%, with no evidence of cervical structural changes. This indicates the efficacy and safety of the PDT .  Hexaminolevulinate-mediated PDT has been found to be safe for treating cervical intraepithelial neoplasia (CIN).Immune cell infiltration is a striking feature of photodynamic therapy, and it forms the basis for treatment of neoplasms that are HPV-associated; especially in the case of vulvar intraepithelial.
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CRYOTHERAPY

   



   For treating  cervical intraepithelial neoplasia, the efficacy along with safety and acceptability of cryotherapy is well documented. The cure rate with cryotherapy is very high. In low as middle income countries, cryotherapy seems to be suitable. But the shortage of refrigerant gas creates hindrance in the application of treating HPV .It is interesting to note that withing a period of 3 months one-fourt of the infection due to high risk HPV (hrHPV) can be cleared by cryotherapy.
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CYTOTOXIC AGENTS

   A few cytotoxic agents,including podophyllin or trichloroacetic acid, have been used topically to remove genital warts, white 5-fluorouracil has been used to a lesser exten because it elicits a strong inflammatory reaction. Some immunomodulators like iniquimod have records of safety and efficacy in treating HPV-caused genital warts. Aspergillus, Gliocladium and Penicillium species produce tricyclic alkaloid gliotoxin and effectively reduce the proliferation of HPV-18 infected cells by inducing Bax, caspase-3, caspase-8, and caspase-9 and suppressing Bcl-2
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ANTIVIRAL DRUGS

   









   Cis-retinoic acid is used as adjunctive therapy for treating HPV-induced lesion of the larynx. This drugs is also involved in the reduction of metastatic characteristics of tumor cells that are positive for HPV . Ribavirin and acyclovir have also been used from time to time, but their clinical efficay is questional. For reduction of the size of precancerous lesions of cervix ((PLC), an essential oil (natural) containing drug known as anti-viral2 (AV2) has been introduced. The drug contains various organic compounds, viz., geraniol, eugenol, nerolidol, and carvone which can confer a broad spectrum effect (both on oral administration or topical application). More than half of the size of lesion is reduced when AV2 is applied . Xinfuning (a recombinant human interferon a-2bvaginal effervescent capsule), used to treat  vaginal infections, enhances NK cell activity 

   Both in vitro as well as in vivo, the activity of activity of interferons (IFNs) against HPV is well proven. Due to the anti-viral activity, anti-proliferative nature and capability to generale host immune response, interferons are quiet notewortly  for treatment  of HPV.IFN-a co-administered with retinoids has shown promising results when used to treat cervical carcinoma.Combined therapy with IFN-a and ribavirin has been found to be effective against perianal and genital infection caused by HPV
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TOPICAL INIQUIMOD TREATMENT FOR HUMAN PAPILLOMAVIRUS INFECTION IN PATIENTS WITH AND WITHOUT CERVICAL/VAGINAL INTRAEPITHELIAL NEOPLASIA
CHENG-TAO LIN et alias TAIWANESE JOURNAL OF OBSTERICS AND GYNECOLOGY 2012



  Objective

     

   To evaluate the efficacvy and toxicity of topical iniquimod for the treatment of persistent human papilomavirus (HPV) infecftion in patients with or without cervical/vaginal intraepithelial neoplasia (CIN/VAIN).
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TOPICAL INIQUIMOD TREATMENT FOR HUMAN PAPILLOMAVIRUS INFECTION IN PATIENTS WITH AND WITHOUT CERVICAL/VAGINAL INTRAEPITHELIAL NEOPLASIA 
CHENG-TAO LIN et alias TAIWANESE JOURNAL OF OBSTERICS AND GYNECOLOGY 2012

Methods

   Patients with persistent HPV infection ( 1 year) after a history of treatment for cervical or vaginal neoplasm but normal histology, abnormal Papanicolaou (Pap) smears without abnormal histology, and untreated histology-documented CIN/VAIN Grade 1/2/3 with HPV-positive testing were recruited. Patients were instructed to apply 250mg of 5% iniquimod-untreatted 12 dose. The main outcome measures included HPV DNA detection, cytology, and colposcopy/histology at 6 months after treatment .

   A total 72 patients were eligible for analysis. At a median follow-up of 33.6 months, 37 patients  had progressive cytology/histology with persistent HPV infections. Of the 72 treated  patients, 26 patients who had a normal Pap test but were peristently HPV-positive for at least 1 year had a complete regression rate of 65.4% which was significantly different from the rate (30%) observed in the untreatted historical control (p=0.036). Six patients with histologically proven CIN2/3 or VAIN 2/3 had a complete regression rate of 66.6% (4/6).
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   Conclusions



   The tolerability of intravaginal self-administered imiquimod is confirmed. Its efficacy in the treatment of women with persistent HPV infection and normal cytology warrants further randomized, controlled trials to determine appropriate dosages and scheduling.

TOPICAL INIQUIMOD TREATMENT FOR HUMAN PAPILLOMAVIRUS INFECTION IN PATIENTS WITH AND WITHOUT CERVICAL/VAGINAL INTRAEPITHELIAL NEOPLASIA 
Cheng-Tao Lin et alias TAIWANESE JOURNAL OF OBSTERICS AND GYNECOLOGY 2012
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Interferon for the treatement of genital warts: 	a systematic review
Jin Yang,Yu-guo Pu, et alias BMC Infect Dis. 2009



   Interferon has been widely used in the treatment of genital warts for its immunomodulatory, antiproliferative and antiviral properties. Currently, no evidence that interferon improves the complete response rate or reduces the recurrence rate of genital warts has been generally provided. The aim of this review is to assess, from randomized control trials (RCTs), the efficacy and safety of interferon in curing genital warts.

    We searched Cochrane Sexually Trasmitted Diseases Group’s  Trials Register (January,2009), Cochrane Central Register of Controlled Trials (2009), issue 1), PubMed (1950-2009), EMBASSE (1974-2009),  Chinese Biomedical Leterature Database (CBM) (1975-2009), China National Knowledge Infrastructure 8CNKI) (1989-2009),VIP database 81989-2009) as well as reference lists of relevant studies. Two reviewers independently screened searched studies, extracted data and evaluated their methodological qualities. 

   7 Studies demonstrated the complete response rate of locally-used interferon as compared to placebo for treating genital warts. 

    Interferon tends to be a fairly well-tolerated form of therapy. According to different routes of administration, locally-used interferon appears to be much more effective than both systemically-used interferon and placebo in either improving the complete response rate or reducing the recurrence rate for the treatment of genital warts.
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RANPIRNASE RNAse

  





  

   

   Rampirnase RNAse is a peptide that cleaves double-stranded RNA(dsRNA). Ranpirnase were applied topically to genital or anal wart of male volunteers, and it was moderately tolerated in these patients with a mean healing time 30 days.Hpv 11is the hpv typeprimarily responsable for genital warts and ranpirnase is effective againts this type, as well as HPV-16.
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RNA  INTERFERENCE (RNAi)-BASED THERAPIES

   For cancer therapies based on RNAI, an ideal model system is the HPV-induced tumors because there is expression of E6 as well as E7 (the oncogenes responsable for causing cervical cancer) only on tumor cells. In the clinical setting ,the success of RNA I-based therapies is limited.
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HERBAL MEDICINES 

In the chinese herbal medicine system, several plants with and-HPV activity have been identified. The Chinese medicine named Paiteling, containing folium, sophora, enidium, gall, and  javanica oil, inhibits HPV by destroying mitochondrial and other membranes to cause necrosis. Carrageenan isolated from red algae, is known to bind HPV virions and inhibit post-attachment entry .Carrageean gel as a sexual lubricant has shown efficacy in preventing infection with an HPV-16  pseudovirus. 

Significant activities against HPV are shown by certain Chinese medicines (traditional) which are used for preventing as well as treating cancer in relation to HPV.The inhibitory effect of Chai  Hu (from roots of Bupleurum chinense) on infection due to HPV is well known. This particular medicine has been found to interfere with DNA expression of HPV in genital warts. Youdujing is another medicine that is responsable for reversion of the cervical lesion function in patients having a greater risk of infection due to HPV.Inhibition of the cervical lesion function in patients having a greater risk of infection due to HPV can be done by Paiteling condidting of  folium as well as javanica oil as essential components. Moreover, this medicine also contains gall and cnidium as well as sophora all of which can ultimatelycause specific destruction of the mitochondria as well as other biological membranes ultymately resulting in degeneration of cells along with programmed cell death. Treating with fraction of Pinellia extract causes reduction of the expression of mRNA and level of protein of hpv E6 whereas there is increase in the protein level as well as mRNA  of 53 in cancer cells of the cervix. The antitumor effect of the Pinellia extract fraction is thought to be due to the down-regulation of expression of HPV E6 gene and p53 gene upregulation.There is reduction of viral load along with improvement of cytological as well as pathological results in patients with infected cervix by application of Zibai gel. Youdujing cream is clinically effective and for condyloma acuminatum it is a popular choice. The amplification of HPV-DNA is inhibited as is evident by in vItro experiments to reveal the therapeutic efficacy of Youdujing in lesions of the genital tract.  
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POTENTIAL ANTI-HPV AND RELATED CANCER AGENTS FROM MARINE RESOURCES: AN	OVERVIEW
Shi-Xin Wang et elias Mar Drugs 2014



  Current Anti-HPV and Related Cancer Drugs

   Even after establishment of causal relationship between HPV and cervical cancer, currently, presence or absence of HPV does not have any impact on deciding the treatment; the strategies are primarily anti-cancer rather than anti-viral, and there is still no FDA approved anti-HPV drug listed so far. Though scissor excision is the most preferred methods for genital warts, topical preparations of cytotoxic compounds like Podophyllin or Trichloroacetic acid are also utilized in USA and Europe. The current anti-HPV drugs are mainly oral hormonal medecine such as acyclovir, ganciclovir, interferon  and interleukin. Interferons (IFNs) are the only antiviral drugs approved for the therapy of benign HPV related lesions. However, the  IFNa treatment has limited efficacy and not recommended for routine clinical practice in the treatment of high-grade HPV associated lesions

   Moreover, some traditional Chinese medicines possess good anti-HPV activities and have been used for prevention and treatment of HPV  related cancer in China. Chinese medicine chaihu was  reported to have good inhibition effects on HPV infection by interfering with the expression of HPV-DNA in genital warts. Chinese medicine Youdujing can reverse the function of cervical lesions in the  in high-risk HPV infected patients by inhibiting the expression of HPV-DNA 
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Current Anti-HPV and Related Cancer Drugs

   Moreover, Chinese medicine Paiteling composed of folium, sophora,     cnidiujm, gall, and javanica oil can eliminate or inhibit high risk HPV infection by destroying mitochondria and other membrane system selectively and then lead to cell degeneration and necrosis. In addition, it was found that Xinfuning (recombinant human interferon a-2b vaginal effervescent capsule) could be applied to cure HPV infection in vagina by boosting NK cell activity, and Xinfuning combined with Baofukang suppository for treatment of patients with high-risk HPV infection was also effective.

     However, these current anti-HPV drugs  are usually expensive, easily lead to liver and kdney damage, and produce drug resistance after prolonged treatment. Therefore, the developpement of novel anti-HPV agents with low toxicity and high efficiency is of high importance.

POTENTIAL ANTI-HPV AND RELATED CANCER AGENTS FROM MARINE RESOURCES: AN	OVERVIEW
Shi-Xin Wang et elias Mar Drugs 2014
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POTENTIAL ANTI-HPV AND RELATED CANCER AGENTS FROM MARINE RESOURCES: AN	OVERVIEW 
Shi-Xin Wang et elias Mar Drugs 2014



          Chemical structures of the repeat units of heparin and heparinoid                      polysaccharides with anti-human papilloma virus (HPV) effects
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POTENTIAL ANTI-HPV AND RELATED CANCER AGENTS FROM MARINE RESOURCES: AN	OVERVIEW 
Shi-Xin Wang et elias Mar Drugs 2014



Average structures of the repeat units of lambda, kappa, iota carragenans
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Shi-Xin Wang et elias Mar Drugs 2014



The structures of anti-HPV related cancer agents from marine microbes
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THERAPEUTIC IMPORTANCE OF SULFATED POLYSACCHARIDES FROM SEAWEEDS: UPDATING THE RECENT FINDINGS
Seema Patel Biotech 2012
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COST-.EFFECTIVENESS ANALYSIS OF BAOFUKAN VERSUS XINFUNING IN THE TREATMENT OF HPV INFECTION 
LU Yan; DUAN Xiaomin et alias Chinese Journal of Evidence-Based Medicine 2017    School of Business Administration, Shenyang Pharmaceutical University.


   

   Objective to compare the cost-effectiveness of Baofukang and Xinfuning in the treatment of HPV infection, and to provide references for reasonable clinical prescription, pricing drugs and the cognition product value. Methods Decision  tree model was developed to estimate the cost-effectiveness of Baofukang and Xinfuning from the perspective of the cost payer. In the model, the effectiveness was mainly measured by the clearance rate was of HPV based on meta-analysis. The cost data was mainly based on on the  published price data from the websites of the Development and Reform Commission, Bidding Center, The Health Department and so on . The single factor sensitivity analysis was perform ed based on the change of effectiveness and price. Results the effecftive rate of Baofukang treatment for 48 days was 61.89%, and the effective rate for 42 days was 63.05%, while Xinfuning’s effective rate for 30 days was 46.58% .The total cost were 668.61 yuan, 630.09 yuan a nd 850.83 yan, respectively.Baofukang users had lower costs yet higher clearance rates of HPV compared to Xinfuning at different treatment   time. In sensitivity analysis, the evaluation results would not been affected. The current study suggests that Baofukang is more  cost-effective than Xinfuring  in the treatment of HPV infection 
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BENEFICIAL EFFECTS OF A CORIOLUS VERSICOLOR-BASED VAGINAL GEL ON CERVICAL EPITHELIZATION, VAGINAL MICROBIOTA AND VAGINAL HEALTH: A PILOT STUDY IN ASYMPTOMATIC WOMEN
Palacios S.et alias BMC Womens Health 2017

To assess the effect of a 12-day treatment using a vaginal gel based on niosomes containing Hyaluronic acid,m B-glucan, alpha-Gluca Oligosaccharide, Corikolus versicolor,Azadirachta indica and Aloe vera on vaginal microbiota, cervical epithelization and vaginal health.

In 21 women, a positive effect to improve epithelization of the cervical mucosa. In 10 women,there was a trend of improving of vaginal microbiota status.In a pilot study conducted among asymptomatic women, the use of a vaginal gel based on coriolus versicolor and other ingredients such as niosomes containing hyaluronic acid, B-glucan, alpha-glucan oligosaccharide, asian centella. Azadirachta indica and Aloe vera for 12 consecutive days showed positive effects troward improving vaginal microbiota, cervical epithelization and vaginal health. Further studies must be conducted to confirm these positive results, as to evaluate the potential use in human papilloma virus infection. Moreover, comparative studies with vaginal gels composed of estrogen and topical microbicides would be of interest.  
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    We have recently described antitumor properties of lactobacillus casei BL23 strain in both a mouse allograft model of human papilloma virus (HPV)-induced cancer and dimethylhydrazione-associated colorectal cancer.Our approach could be extended and applied to other potential beneficial microorganisms, such as gut microbiota, in onder to better understand the crosstalk between microbes and the host.

    In this study provides the first clues about the host molecular mechanisms involved in the anti-cancer effects of L. casei BL23. Our results may contribute to future efforts to develop probiotic-based food supplements for therapeutic applications in cancer treatment. 

ELUCIDATING THE IMMUNE-RELATED MECHANISMS 
BY WHICH PROBIOTIC STRAIN 
lactobacillus casei BL23 Displays Anti-tumoral Properties 
E. Jacouton et alias Front Microbiol 2018 
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CONCLUSIONI

I VACCINI ALLO STATO ATTUALE SONO L’UNICA  ARMA PROFILATTICA E TERAPEUTICA CONTRO L’HPV.

GLI INTERFERONI (IFNS) SONO GLI UNICI FARMACI ANTIVIRALI PER LA TERAPIA DELLE LESIONI BENIGNE HPV CORRELATE.

      L’IFNa HA UNA LIMITATA  EFFICACIA E NON E’ RACCOMANDATO NELLA PRATICA CLINICA ROUTINARIA NEL TRATTAMENTO DELLE LESIONI DI ALTO GRADO HPV CORRELATE.

STUDI DIMOSTRANO CHE L’USO DI CARRAGEENAN E ALTRI COMPONENTI NATURALI ( ALOE VERA, TURMERIC, CITRULLUS COLOCYNTHIS E ALTRI) HANNO UN EFFICACIA NEL PREVENIRE LE INFEZIONI DA HPV.                    SONO NECESSARI TRIALS PER VALIDARE LA LORO UTILITA NELLA PRATICA CLINICA.

NELLA MEDICINA TRADIZIONALE CINESE SONO UTILIZZATI CON BUONI RISULTATI ALCUNI PREPARATI  (BAOFUKAN, XINFUNING E ALTRI) NELLA PREVENZIONE E TRATTAMENTO DELLE INFEZIONI DA HPV.
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   GRAZIE PER L’ATTENZIONE
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