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Abstract

The objective of the study was to assess the clinical, histopathological and immunochemical changes induced by dialyzable
leukocyte extract (DLE) treatment in patients with chronic cervicitis associated to HPV infection. Fifty-four female Mexican patients
diagnosed with chronic cervicitis, cervical intra-epithelial neoplasia grade 1 (CIN 1) and HPV infection were divided into two groups:
patients treated with placebo and patients treated with DLE. Clinical and colposcopy evaluations were performed before and after
treatments. Cervix biopsies were obtained to analyze histopathological features and to determine the local immunological changes
by immunohistochemistry analyses. Placebo-treated patients showed no significant changes in the evaluated parameters.
Interestingly, in DLE-treated patients, clinical manifestations of cervicitis diminished and 89% of them remitted the colposcopic
lesions. Histological analyses of biopsies from DLE-treated patients showed a decreasing leukocyte infiltrate. Immunochemical
analyses showed an increased expression of TGF-B, while expression of IFN-y, PCNA, and IL-32 decreased. Our results suggest
that DLE can stimulate innate immunity of cervical mucosae, diminishing chronic cervicitis in HPV-infected patients.

Trial registration: Register ISRCTN16429164

DOI 10.1186/ISRCTN16429164 “The dialyzable leukocyte extract activates cervical innate immunity in HPV-infected patients with
CIN 1" http://www.isrctn.com/ISRCTN16429164
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Introduction

Chronic cervicitis in patients infected with
persistent HPV genotypes has been associated with
malignancy evolution and has been considered a very
important factor triggering carcinogenesis; persistent
inflammation increased cellular epithelium turnover,
enhancing genetic alterations conjointly with the viral
infection [1]. Patients with HPV infection usually present
common symptoms of chronic cervicitis such as vaginal
discharge and vaginal bleeding, dolor, vulvar or vaginal
irritation and dysuria. Colposcopy findings include vaginal
discharge, vaginal bleeding, cervical erythema, friability,

erosion, and edema [2]. Histological analysis of the
affected region, revealed besides cervicitis, several
manifestations of HPV infection such as acanthosis,
squamous metaplasia and koilocytic atypia [3]. Dialyzable
leukocyte extract (DLE) has been reported as a modulator
of the immune response, which up-regulated synthesis of
molecules such as IL-2 and the activation and chemotaxis
of macrophages and natural killer cells [4-6]. The DLE has
been clinically tested in some diseases caused by
viruses, fungi and parasites and has been used as
adjuvant treatment for asthma, rheumatoid arthritis, atopic
dermatitis, and respiratory infections [7-15]. Multiple
evidence also suggest that the DLE administration
increase CD4, CD8, CD16 and CD56 T-lymphocyte
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subpopulations in some pathologies [16,17]. In 2015,
Rodriguez et al. specifically documented that DLE
treatment in patients with low-grade cervical lesions,
diminished or abolished HPV viral load, correlating it with
clinical improvement [18]. Recently, we demonstrated that
DLE promotes the expression of anti-inflammatory
cytokines, avoiding NF-kB translocation to the nucleus in
a rat osteoarthritis model and also that DLE modulates
the inflammatory response in experimental autoimmune
prostatitis [19,20].

Here, we evaluate the clinical effect of DLE
treatment in CIN 1 patients with chronic cervicitis to down-
regulate the inflammation process, registering the cervix
tissue changes by colposcopy, histopathology, and
immunochemical studies.

Material and Methods

A total of 54 female Mexican patients with a
cytological diagnosis of CIN 1, chronic cervicitis and HPV
infection, were included. The protocol with the registration
number 0152013 was reviewed and approved by the
Ethics Committee of the National School of Medicine and
Homeopathy from National Polytechnic Institute (Mexico).
All the women included in the study signed the informed
consent to be included in the protocol; chronically ill
women who had diabetes, allergies, autoimmunity
diseases, AIDS or other sexually transmitted diseases
were excluded, likewise pregnant and menopausal
women.

Clinical signs and symptoms of the women
included in the study were evaluated. For colposcopy, the
localization and description of the lesion were performed
according to the number of cervical quadrants of the
lesion covered; likewise, the area of the lesion was
described according to the cervical area percentage [3].
Then, biopsies were processed as described below for
histopathological analysis, selecting for the study those
with confirmed chronic cervicitis and CIN 1 diagnosis.
HPV infection was corroborated by PCR using the DNA
extracted from 10pum thick biopsy sections using the
QlAamp DNA Mini Kit (QIAGEN, USA) and the multiplex
PCR Kit for Human Papilloma Virus (Maxim Biotech, Inc,
USA) according to manufacturer's instructions.

Selected patients were randomly divided into two
groups: placebo and DLE-treatment groups. DLE was
prepared by repeated freezing and thawing of leukocytes
isolated from Crocodylus moreletti. The dialyzed extract of
leukocytes was adjusted by protein concentration and
stored lyophilized until use. One unit of DLE containing
0.100 mg of extract and Glycine (150 mg) was
reconstituted in 2 ml of bi-distiled sterile water.
Otherwise, one unit of placebo only containing Glycine
(150 mg) was also reconstituted in 2 ml of bi-distilled
sterile water. Patients from both placebo and DLE-treated
groups were orally administered the solution at every 72
hours for four weeks.
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At the end of the treatment patients were
clinically evaluated again and assessed by colposcopy,
and cervical samples were taken for both
histopathological and immunohistochemical analyses.

Hematoxylin and eosin (H&E) staining (Sigma
Aldrich, St Louis, MO, USA) was performed to analyze the
histopathological characteristics of the lesions. Briefly,
tissue sections (3 pm thick) were cut using the microtome
(American Optical rotary microtome 820). Then, histologic
sections were immersed in xylene to remove excess
paraffin. Tissue sections were rehydrated by passing
through a decreasing concentration gradient of alcohol
and water baths (100%, 90%, 80%, and 70%).
Subsequently, the tissue sections were immersed in
hematoxylin for 10 minutes and rinsed in tap water until
the sections exhibited a blue coloration. The tissue
sections were immersed in 1% alcoholic acid (1% HCI in
70% alcohol) for 5 minutes. Then, the histological
sections were washed in running water, placed into the
eosin for 30 seconds and treated with another series of
alcohol baths, in increasing order (70%, 95%, and 100%).
Finally, the sections were left in xylol for 10 minutes and
mounted on electrocharged glass slides (Fischer
Scientific, USA). Protein detection was performed using
the Mouse/Rabbit PolyDetector HRP/DAB Detection
System (Bio SB, USA) according to the manufacturer's
instructions. Briefly, the tissues were rinsed with 10%
formaldehyde in phosphate-buffered saline (PBS), and
epitope retrieval was performed in a pressure cooker
(121°C, 20 Ib. of pressure) using the ImmunoRetriever
Citrate Solution (Bio SB, USA) for 15 min. The slides were
cooled at room temperature (30 min), and the tissues
were treated with PolyDetector Peroxidase Block
quenching buffer (Bio SB, USA) for 1 minute. After three
PBS washes, the sections were incubated at 4°C for 16
hr with monoclonal antibodies against PCNA, TGF-f and
IFN y proteins (Santa Cruz Biotechnology, USA) and a
polyclonal primary antibody against IL-32, (Abcam, USA).
Antibodies were used at a 1:50 dilution. After four PBS
washes, the slides were incubated with the secondary
antibody (PolyDetector HRP label; Bio SB, USA) for 30
min. After three PBS washes, the sections were incubated
with the appropriate substrate (PolyDetector DAB
chromogen; Bio SB, USA), counterstained with
hematoxylin and mounted in GVA-mount reagent (Zymed,
USA). Negative controls were performed without the
primary antibody incubation.

For digital immunohistochemical analyses, all
photomicrographs were obtained using a DFC290 HD
digital camera (Leica Microsystems, USA), processed in
the Photolmpact software (Ulead Photolmpact SE ver.
3.02; Ulead Systems, U.S.A.), and digitally analyzed
using the Image-ProPlus Analysis Software (Version
45.0.19, Media Cybernetics, Inc., and U.S.A). The
chromogen quantity was determined by calculating the
norm of the matrix file for each image using the “Measure”
tool. This allows pixels of similar “color” immediately
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adjacent to the index pixel to be included for analysis. All
pixels falling within the selected threshold parameters
were quantified, recorded, and used to generate the
graphs. The file for the control image is generated
similarly: The biopsy control slide is acquired and treated
identically as the experimental slide except that negative
controls were included. Likewise, digital analyses were
performed counting 16 representative epithelial cervical
areas from each sample biopsy. The % labeling index
was obtained by the formula: labelling index = (100%)
*(positive signal) / total signal.

Results

Fifty-four Mexican women with chronic cervicitis,
CIN 1 and HPV infection with the ages ranging from 20 to
65 years old were included in the study. From the total, 19
did not present clinical symptoms, and 35 had
gynecological symptoms such as white vaginal fluid,
pelvic pain and recurrent urinary tract infections. The
post-treatment symptoms of the patients receiving
placebo essentially reported no changes, while 90% of
the patients treated with DLE had resolved most of the
symptoms (Table 1).

Table 1. Clinical evaluation of experimental groups
Number of Patients

Symptoms
DLE treatment Placebo treatment
Before After Before After
White vaginal 11 1 8 8
fluid
Bleeding 0 0 0 0
Pelvic Pain 4 1 2 2
Recurrent 7 0 3 3
urinary tract
infection
Colposcopic  analyses before and  after

treatments were performed documenting the anatomical
localization and size of the lesions. Before treatment, a
thin acetowhite epithelium with irregular borders, fine
punctuation, and a fine mosaic pattern was observed
(Fig. 1). After the therapeutic intervention, the lesions
observed in patients from the placebo group did not
display differences. In contrast, in the DLE-treated
patients, we observed normal colposcopy images in 89%
of cases, showing a cervix with a uniform pink color
without visible injuries (Fig. 1). After one year of
colposcopy monitoring, patients did not show recurrence
or persistence of the lesions.

Before therapeutic intervention with DLE, H&E
staining analysis of the cervical tissues from both groups
showed histological alterations including hyperchromatic
and pleomorphic cells with abnormal chromatin

distribution;  vascular  congestion; and important
inflammatory process with edema and leukocyte
infiltration in the stroma (Fig. 2A). The dysplastic cells
occupied the lower third of the epithelium, classifying it as
a low-grade lesion (CIN 1). No changes were observed in
the biopsies obtained from the placebo group after
treatments. However, the DLE treated group showed
important differences, the histological architecture of the
cervical epithelium was more conserved, with discrete
reduction of dysplastic cells; the basal membrane was
continuous and well defined; there was a reduction of
stromal edema and vascular congestion by approximately
40%; the parabasal, middle and superficial areas were
observed with a better cell differentiation (Fig. 2A).
Likewise, in the stroma, we observed a statistically
significant reduction of leukocyte infiltration of about 50%
on average (Fig. 2B).

TREATMENT
PLACEBO DLE

BEFORE

Fig. 1 Comparative colposcopy images of the cervix from
representative patients before and after placebo or DLE
treatments. The images are representative of patients from
each group. The arrows indicate the resolution of
acetownhite lesion after the treatment with DLE

Considering the histopathological changes
induced by DLE, we measured the cell proliferation levels
in cervical epithelia. Immunohistochemical analyses for
Nuclear Proliferating Cell Antigen (PCNA) protein showed
positive staining in the basal and parabasal layers of
cervical tissues of patients from both groups before
treatment and tissues from the placebo-treated group
(Fig. 3A). In contrast, samples obtained from DLE-treated
patients showed a decreased PCNA staining, detecting it
mainly in the basal layer. The immunostaining decrease
observed was approximately 19% on average, and it was
statistically significant, (p<0.05) (Fig. 3B).
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Fig. 2 Representative images of histopathological
features of cervix tissues. (A) H-E staining of cervix
samples from patients before and after treatment with
placebo or DLE. The decrease of the inflammatory
process in patients treated with DLE was observed.
(B) Semiquantitative analyses of infiltrating leukocytes
into the stroma. The asterisk marks statistically
significant differences (p<0.05). The analyses were
performed counting 16 representative epithelial
cervical areas from each sample biopsy.
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Fig. 3 Immunohistochemical detection of PCNA. (A)
Representative images of cervix biopsies from a patient
before and after treatments. The arrows indicate the nuclear
PCNA immunolabeling. The decrease of immunolabeling of
PCNA in patients treated with DLE was observed (B)
Semiquantitative analysis of PCNA detection. The asterisk
marks statistically significant differences (p<0.05). The
analyses were performed counting 16 representative
epithelial cervical areas from each sample biopsy.
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Fig. 4 (A) Immunohistochemical detection of TGF-, IFN y
and IL-32. Representative images of cervix biopsies from a
patient before and after treatments. The increase of
immunolabeling of TGF-B and the decrease of INF-y and IL-
32 in patients treated with DLE were observed (B)
Semiquantitative analyzes of immunohistochemical staining
for TGF-B, IFN y and IL-32. The asterisk marks statistically
significant  differences  (p<0.05). The analyses were
performed counting 16 representative epithelial cervical
areas from each sample biopsy.

We searched for the detection of TGF-3, IFNy
and IL-32 cytokines implicated in both the HPV infection
and cervicitis process. Results showed that cervical
tissues from the placebo group did not display significant
differences in the detection patterns of TGFp, IFNy and
IL-32, before and after treatment. Conversely, cervixes
from DLE-treated patients showed some differences.
Before treatment, the immunostaining for TGF- was
limited to the middle and parabasal layers of the cervical
epithelium, while after DLE treatment the immunostaining
was evident in almost all epithelium, increasing with 38%
on average (p<0.05) (Fig. 4 A,B).

IFN-y detection was observed before DLE
treatment throughout the epithelium, being more intense
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in the middle epithelial layer. Interestingly, after treatment,
we found that staining significantly decreased in all
epithelial layers, decreasing the labeling index with 35%
on average (Fig. 4 A,B).

Finally, IL-32 was detected before treatment in
the medial and superficial layers of cervical epithelia,
while after DLE treatment we observed a significant
decrease, detecting a faint signal mainly in the middle
layer of cervical epithelium (Fig. 4A). Statistical analysis
showed that the decrease was significant, diminishing
with approximately 30% on average (p<0.05 (Fig. 4B).

Discussions

Chronic cervicitis in patients infected with
persistent HPV genotypes is a very important factor
triggering viral-induced carcinogenesis [21]. An effective
mucosae immune response has been related to an
effective priming of the adaptive immune response
facilitating viral resolution. Thus different immune
modulators have been studied to enhance or to promote
the innate immune response [22,23]. Among them, the
dialyzable leukocytes extract (DLE) has been used in viral
infections, and it could be used as a putative co-adjuvant
strategy to stimulate the mucosal immunity [4-20]. In the
present work, we evaluated the effect of DLE treatment to
diminish chronic cervicitis in CIN 1 HPV patients, focusing
our evaluation on the modification of some important
cervical mucosae immunity factors for anti-inflammatory
and anti-viral responses.

The clinical symptoms of 54 patients with a
diagnosis of chronic cervicitis and HPV infection lesions
showed that 64% of them displayed symptoms associated
with HPV infection and cervicitis; these data are in
concordance with the meta-analysis described by Gillet in
2011 [24], reporting a positive association between
bacterial vaginosis and uterine cervical HPV infection.

Interestingly, we found that after administration
of one unit of DLE at every 72 hours for four weeks, in
most of the patients, cervicitis symptoms diminished;
colposcopically, lesions associated with cervicitis and
HPV infection were solved in 89% of the cases. These
results are in concordance with the study that Rodriguez
et al. conducted in 2015, in which they found that patients
with low-grade intraepithelial squamous cervical lesions
treated with human DLE decreased the size or produced
the absence of lesions in 79% of the patients [18].
However, we found important differences in DLE doses
employed and the administration scheme of both studies.
Our results showed colposcopic resolution of cervical
lesion in 89% of the patients after 4 weeks of oral
treatment with Crocodylus moreletii DLE of 0.3 mg per
week, while Rodriguez et al. used a combined therapy of
human DLE of 2.2 mg per week, orally for 5 weeks and
2.2 mg at every 72 hr for two weeks used topically. In fact,
authors repeated this schedule of treatment when a
persistent lesion was found during colposcopy
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examination. These results suggest that Crocodylus
moreletii DLE was more effective than human DLE to
treat CIN 1 lesions. Findings from both groups contrast
with results obtained by Luciani et al. in 2008 using
cervical cryotherapy, an invasive method, in which even
though it was effective to diminish the clinical symptoms
in 88% of the patients with CIN diagnosis, it could have
important side effects such as a profuse watery vaginal
discharge for at least 6 weeks [25].

Before treatment, the histopathological analysis
of tissue of most samples showed an intense leukocyte
infiltration at the cervical stroma, similarly with the findings
described by Castle et al. in 2001 [26] and Mirzaie et al. in
2014 [27]. However, after the DLE treatment, a 50%
reduction of leukocyte infiltrate was found. The anti-
inflammatory effect of DLE was previously reported in
2004 by Orozco and et al., who studied patients
diagnosed with atopic dermatitis, reporting that after 10
weeks of DLE treatment, the number of eosinophils was
reduced, modifying the inflammatory mediators [9]. In
2005, Ojeda et al. reported that the DLE modulate the
production of proinflammatory cytokines in leukocytes
activated by the bacterial cell wall components,
lipopolysaccharide, lipoteichoic acid, and peptidoglycan,
suppressing the production of TNFa, as well as the NF-kB
activity inhibition [4]. In our work, we also found that after
DLE treatment, a decrease in stromal infiltrating
leukocytes could be observed, correlating it with clinical
remission of symptoms, strongly suggesting that the
mucosal immunity response is enhanced by the DLE
treatment, diminishing the inflammatory process. In 2015,
Rodriguez et al. reported that the treatment with human
DLE in patients with CIN1 decreased viral load [18].

This result is related to our immunohistochemical
analysis of the PCNA protein, where we observed a
decrease in the cellular proliferation associated with the
viral presence.

Thus, we focused our analysis on the evaluation
of some specific effector molecules related to the
inflammatory/anti-inflammatory processes and the viral
persistence. In  the cervical mucosae, the
microenvironment induced by HPV infection promoted a
down-regulation of antigen presentation and the inhibition
of activation and migration of Langerhans cells [28], also
promoting the imbalance of anti- and pro-inflammatory
cytokines, generating inflammation [29,30]. It has been
reported that the low expression of TGF-B diminishes
macrophages and monocytes chemo-attraction, allowing
progression to invasive cervical cancer [31]. Our results
suggest that DLE treatment could modify the inflammatory
cervix microenvironment, promoting the expression of
TGF-B, and probably triggering the synthesis of anti-
inflammatory cytokines involved in local immune
mechanisms of the cervix. In 2014, Garcia et al.
described that DLE directly activated monocytes through
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TLR-2, suggesting that part of the immunomodulatory
properties of DLE could be attributed to TLR-2 activation
on monocytes for the control of infectious diseases [5].

On the other hand, it has been documented that
IFN-y expression increases in relation to the grade of
cervical injury [32]. These reports are in concordance with
our findings showing that before the intervention, an
important detection of INF-y was observed, while after
DLE treatment, the INF-y expression diminished.

Finally, we looked for the detection of IL-32, so it
has been documented that it is overexpressed in HPV-
positive cervical cancer cells [33], although no evidence
has been reported in earlier pre-neoplastic lesions.
Besides, in 2014, Zeng et al. demonstrated that IL-32
overexpression contributes to invasion and metastasis in
lung adenocarcinoma, promoting cell migration via
transactivation of nuclear transcription factor NF-kB
pathway [34]. Interestingly, in this work, the expression of
IL-32 in the cervix of patients treated with DLE decreased,
suggesting that this effect could also diminish the risk of
disease progression. In this context, our group reported in
2016 that the administration of DLE promotes the
synthesis of anti-inflammatory  cytokines in an
osteoarthritis disease model, inhibiting the translocation of

nuclear transcription factor NF-kB to the nucleus [18].
Taking together the results presented here, we can
suggest that DLE treatment could modify the inflammatory
status of the cervix mucosae via down-regulation of IL-32.

Conclusion

In conclusion, our results suggest that DLE
treatment could modulate the innate immune response in
cervical mucosae, diminishing the inflammatory effectors
and the clinical symptoms in CIN 1 HPV patients with
chronic cervicitis.

Acknowledgements

We would like to thank Lic. Polete Ramirez
(Hospital Tl&huac, México) for technical support. This
work was supported by Consejo Nacional de Ciencia y
Tecnologia (México). During this work, MPAR was the
recipient of a fellowship from CONACyT (Grant number:
324925).

Conflict of Interest
Authors declare no conflict of interest.

Commun. 2014 Jun;9(6):853-6.

Dialyzable leukocyte extract suppresses

242

References
Kovacic MB, Katki HA, Kreimer AR, 6. Armides Franco-Molina M, Mendoza- the activity of essential transcription
Sherman ME. Epidemiologic analysis of Gamboa E, Castillo-Tello P, Tamez- factors for HIV-1 gene expression in
histologic cervical inflammation: Guerra RS, Villarreal-Trevifio L, Tijerina- unstimulated MT-4 cells, Biochem.
relationship to human papillomavirus Menchaca R, Castillo-Ledn L, Zapata- Biophys. Res. Commun. 2000;14:1099-
infections. Hum Pathol. 2008 Benavides P, Rodriguez-Padilla C. In vitro 103.
Jul;39(7):1088-95 antibacterial activity of bovine dializable 12. Vacek A, Hofer M, Barnet K, Cech K,
Herbert A, Bergeron C, Wiener H, leukocyte  extract.  Immunopharmacol Pekérek J, Schneiderovd H. Positive
Schenck U, Klinkhamer P, Bulten J, Arbyn Immunotoxicol. 2006;28(3):471-83. effects of dialyzable leukocyte extract
M. European guidelines for quality 7. Kirkpatrick C.  Transfer  factors, (DLE) on recovery of  mouse
assurance in cervical cancer screening: identification of conserved sequences in haemopoiesis suppressed by ionizing
recommendations for cervical cytology transfer factor molecules.  Mol. Med. radiation and on proliferation  of
terminology. Cytopathology. 2007 2000;64:332-41. haemopoietic progenitor cells in vitro. Int J
Aug;18(4):213-9. 8. Vacek A, Hofer M, Hromas J, Luksikova Immunopharmacol. 2000 Aug;22(8):623-
Dasari P, Rajathi S, Kumar SV. E, Svoboda J, Schneiderovd H. 34,
Colposcopic evaluation of cervix with Hemopoiesis-stimulating  effects and 13. Viza D, Fudenberg HH, Palareti A, Ablashi
persistent inflammatory Pap smear: A enhanced survival of irradiated mice after D, De Vinci C, Pizza G. Transfer factor: an
prospective analytical study. Cytojournal. peroral or intraperitoneal administration of overlooked potential for the prevention
2010 Aug 5;7:16. ultrafiltered pig leukocyte extract (UPLE, and treatment of infectious diseases. Folia
Ojeda MO, van't Veer C, Femandez IMUNOR). Immunopharmacol Biol (Praha). 2013;59(2):53-67.
Ortega CB, Arafia Rosainz Mde J, Immunotoxicol. 2002 Nov;24(4):651-64.  14. Fabre RA, Pérez TM, Aguilar LD, Rangel
Buurman WA. Dialyzable leukocyte extract 9.  Orozco T, Solano M, Sandoval G, Vera J, MJ, Estrada-Garcia |, Hernandez-Pando
differentially regulates the production of Parra  S. Inflammatory mediators in R, Estrada Parra S. Transfer factors as
TNFalpha, IL-6, and IL-8 in bacterial patients with atopic dermatitis after immunotherapy and  supplement  of
component-activated  leukocytes  and treatment with transfer factor. Rev Alerg chemotherapy in experimental pulmonary
endothelial cells. Inflamm Res. 2005 Mex. 2004:51:151-4. tuberculosis. Clin Exp Immunol. 2004
Feb;54(2):74-81. 10. Franco-Molina MA, Mendoza-Gamboa E, May;136(2):215-23
Garcia-Hernandez U, Robledo-Avila FH, Castillo-Ledn L, Tamez-Guerra RS, 15. Lara HH, Turrent LI, Garza-Trevifio EN,
Alvarez-Jiménez VD, Rodriguez-Cortés O, Rodriguez-Padilla C. Bovine dialyzable Tamez-Guerra R, Rodriguez-Padilla C.
Wong-Baeza |, Serafin-Lépez J, Aguilar- leukocyte extract protects against LPS- Clinical and immunological assessment in
Anguiano LM, Estrada-Parra S, Estrada- induced, murine endotoxic shock. Int breast cancer  patients  receiving
Garcia |, Pérez-Tapia SM, Chacon- Immunopharmacol. 2004 Dec anticancer therapy and bovine dialyzable
Salinas R. Dialyzable leukocyte extracts 15;4(13):1577-86. leukocyte extract as an adjuvant. Exp Ther
activate TLR-2 on monocytes. Nat Prod 11. Ojeda MO, Ferandez C, Rosainz MJ. Med. 2010 May;1(3):425-431.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Orozco%20TT%5BAuthor%5D&cauthor=true&cauthor_uid=15491080
http://www.ncbi.nlm.nih.gov/pubmed/?term=Solano%20MO%5BAuthor%5D&cauthor=true&cauthor_uid=15491080
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sandoval%20GF%5BAuthor%5D&cauthor=true&cauthor_uid=15491080
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vera%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=15491080
http://www.ncbi.nlm.nih.gov/pubmed/?term=Parra%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=15491080
http://www.ncbi.nlm.nih.gov/pubmed/15491080
http://www.ncbi.nlm.nih.gov/pubmed/15491080
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ojeda%20MO%5BAuthor%5D&cauthor=true&cauthor_uid=10891378
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rosa%C3%ADnz%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=10891378
http://www.ncbi.nlm.nih.gov/pubmed/10891378
http://www.ncbi.nlm.nih.gov/pubmed/10891378

16.

17.

18.

19.

20.

21.

22.

Franco-Molina MA, Mendoza-Gamboa E,
Miranda-Hernandez D, Zapata-Benavides
P, Castillo-Leon L, Isaza-Brando C,
Tamez-Guerra RS, Rodriguez-Padilla C.
In vitro effects of bovine dialyzable
leukocyte extract (bDLE) in cancer cells.
Cytotherapy. 2006;8(4):408-14.
Franco-Molina MA, Mendoza-Gamboa E,
Zapata-Benavides P, Vera-Garcia ME,
Castillo-Tello P, Garcia de la Fuente A,
Mendoza RD, Garza RG, Tamez-Guerra
RS, Rodriguez-Padilla C.
IMMUNEPOTENT CRP (bovine dialyzable
leukocyte extract) adjuvant
immunotherapy: a phase | study in non-
small cell lung cancer patients.
Cytotherapy. 2008;10(5):490-6.
Rodriguez-Flores A, Nufiez-Fernandez G,
Estrada-Garcia |, Aguilar-Santelises M,
Rojas-Espinosa O, Estrada-Parra  S.
Adjuvant treatment with a dialyzable
leukocytes extract contributes to maintain
HPV-infected women free of low-grade
cervical lesions. Eur J Gynaecol Oncol.
2015;36(6):655-61.

Acosta P, Pérez N, Pérez E, Correa B,
Pérez C, Gomez C, Séanchez V, Pérez
DG. Anti-inflammatory effect of dialysable
leucocyte extract in a rat model of
osteoarthritis:  histopathological ~ and
molecular  characterization. Scand J
Rheumatol. 2016 Nov;45(6):528-535.
Pérez-Alvarado C, Gomez C, Reyes M,
Garcia M, Pérez E, Pérez de la Mora C,
Sanchez V, Pérez Ishiwara DG. Anti-
Inflammatory ~ Effect of Dialyzable
Leukocyte  Extract in  Autoimmune
Prostatitis: Evaluation in Animal Model.
Biomed Res Int. 2017;2017:1832853.
Boccardo E, Lepique AP, Villa LL. The

role  of inflammation in  HPV
carcinogenesis.  Carcinogenesis. 2010
Nov;31(11):1905-12.

Deligeoroglou E, Giannouli A,
Athanasopoulos N, Karountzos V,

23.

24.

25.

26.

27.

28.

29.

Journal of Medicine and Life Vol. 10, Issue 4, October-December 2017

Vatopoulou A, Dimopoulos K, Creatsas G.
HPV infection: immunological aspects and
their utility in future therapy. Infect Dis
Obstet Gynecol. 2013;2013:540850.

Liu M, Acres B, Balloul JM, Bizouarne N,
Paul S, Slos P, Squiban P. Gene-based
vaccines and immunotherapeutics. Proc
Natl Acad Sci U S A. 2004 Oct 5;101
Suppl 2:14567-71.

Gillet E, Joris F, Verstraelen H, Bosire, De
Sutter C, Temmerman M, Vanden D
Bacterial vaginosis is associated with
uterine cervical human papillomavirus
infection: a meta-analysis. BMC Infect dis.
2011;11:10.

Luciani S. Effectiveness of cryotherapy
treatment  for cervical intraepithelial
neoplasia. Int J Gynaecol Obstet. 2008;
101:172-7.

Castle PE, Hilier SL, Rabe LK,
Hildesheim A, Herrero R, Bratti MC,
Sherman ME, Burk RD, Rodriguez AC,
Alfaro M, Hutchinson ML, Morales J,
Schiffman M. An association of cervical
inflammation with high-grade cervical
neoplasia in women infected with
oncogenic human papillomavirus (HPV).
Cancer Epidemiol Biomarkers Prev. 2001
Oct;10(10):1021-7.

Mirzaie-Kashani E, Bouzari M, Talebi A,
Arbabzadeh-Zavareh F. Detection of
Human  Papillomavirus  in  Chronic
Cervicitis, Cervical  Adenocarcinoma,
Intraepithelial Neoplasia and Squamous
Cell Carcinoma. Jundishapur J Microbiol.
2014;7:1-5.

Amador A, Herandez JF, Lamoyi E,
Contreras A, Lizano M. Role of Innate
Immunity against Human Papillomavirus
(HPV) Infections and Effect of Adjuvants in
Promoting Specific Immune Response.
Viruses. 2013;5:2624-42.

Giannini SL, Hubert P, Doyen J, Boniver J,
Delvenne P. Influence of the mucosal
epithelium microenvironment on

243

30.

31

32.

33.

34.

Langerhans cells: implications for the
development of squamous intraepithelial
lesions of the cervix. Int J Cancer. 2002
Feb 10;97(5):654-9.

Pardo-Govea T, Callejas D, Nufez-
Troconis J, Araujo M, Costa L, Pons H,
Delgado M, Monsalve F. Gamma
interferon (IFN-gamma), tumor necrosis
factor alpha (TNF-alpha) and interleukins
2, 4 and 6 (IL-2, IL-4, IL-6) in cervical-
uterine cells of intraepithelial neoplasia: a
preliminary report. Invest Clin. 2005
Mar;46(1):5-13.

Wu HS, Li YF, Chou CI, Yuan CC, Hung
MW, Tsai LC. The concentration of serum
transforming growth factor beta-1 (TGF-
betal) is decreased in cervical carcinoma
patients. Cancer Invest. 2002;20(1):55-9.
Hu T, Yang P, Zhu H, Chen X, Xie X,
Yang M, Liu S, Wang H. Accumulation of
invariant NKT cells with increased IFN-y
production in persistent high-risk HPV-
infected high-grade cervical intraepithelial
neoplasia.  Diagn  Pathol. 2015
Apr;2:10:20.

Kim LJ, Kim H, Kang J, Kim S, Yang Y,
Kim J, Park J, Park S, Hong J, Yoon D.
Activation of the interleukin-32 pro-
inflammatory pathway in response to
human papillomavirus infection and over-
expression of interleukin-32 controls the
expression of the human papillomavirus
oncogene, Immunology. 2011;132:410-
420.

Zeng Q, Li S, Zhou Y, Ou W, Cai X, Zhang
L, Huang W, Huang L, Wang Q.
Interleukin-32 contributes to invasion and
metastasis of primary lung
adenocarcinoma via NF-kappa B induced
matrix metalloproteinases 2 and 9
expression. Cytokine. 2014 Jan;65(1):24-
32.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Bouzari%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25147721
http://www.ncbi.nlm.nih.gov/pubmed/?term=Talebi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25147721
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arbabzadeh-Zavareh%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25147721
http://www.ncbi.nlm.nih.gov/pubmed/25147721

