
Benha Journal of Applied Sciences (BJAS)                                                                             print : ISSN 2356–9751  

Vol.(5) Issue(6) Part (1) (2020), )1-6)                                                                                        online : ISSN 2356–976x  

http://bjas.journals.ekb.eg 

Benha Journal Of Applied Sciences, Vol.(5) Issue(6) Part (1) (2020) 

Evaluating the Role of Aryl Hydrocarbon Receptors in Acne Vulgaris Patients 
F.M.El-Esawy, S.A.Mohamed, D.M.Elhabak and E.N.Nasar 

Dermatology, Andrology & Venerology Dept., Faculty of Medicine, Benha Univ., Benha, Egypt  

E-Mail:Ebtesam@gmail.com  

Abstract 
There is increasing evidence that indicates a link between acne vulgaris and exposure to environmental pollutants 

through unclear mechanisms. Numerous examinations expound the atomic components of AHR – a record factor that 

faculties natural upgrades to control intrinsic invulnerability in human SZ95 sebocytes and give another knowledge into 

the relationship between condition contamination and guideline of inborn resistance in AV we expected to assess the 

Role of Aryl Hydrocarbon Receptors in Acne Vulgaris Patients. This case-control study was done on 70 grown-up 

patients whining of skin break out vulgaris, and 30 solid volunteers as following: Group A: Patients with skin 

inflammation vulgaris of different degrees of seriousness. Gathering B: Control gathering. Aryl hydrocarbon receptor 

quality articulation (AhR mRNA) by ongoing polymerase chain response (RT-PCR) . there was a factual distinction 

between bunches with respect to AHR. The mean AHR in patients with skin break out vulgaris was higher than that in 

controls. Our outcomes show ROC bend for AHR to analyze skin inflammation vulgaris; ROC bend examination 

indicated that AHR can altogether analyze skin break out vulgaris. AhR enactment is associated with pathogenesis of 

skin break out vulgaris. Further investigations are essential to clarify this succession. 

 

Keywords: C-reactive protein, Neutrophil; spontaneous bacterial peritonitis, Chronic liver. 

 

1. Introduction 

A cross-talk between AHR, a cytosolic receptor 

protein that reacts to natural and physiological 

pressure, and TLRs has been accounted for. Enactment 

of Toll-like receptor (TLR)- 2 and ensuing fiery 

reaction add to injury improvement in skin 

inflammation vulgaris [1].  

There is expanding proof that shows a connection 

between skin inflammation vulgaris and presentation to 

ecological contaminations through indistinct 

components. Numerous investigations expand the 

atomic instruments of AHR – a record factor that 

faculties ecological improvements to control inborn 

insusceptibility in human SZ95 sebocytes and give 

another understanding into the relationship between 

condition contamination and guideline of intrinsic 

invulnerability in AV [2].  

Expanding enthusiasm for AHR science has at 

present moved its concentration from the poisonous 

impacts of dioxins and other natural contaminations to 

its endogenous organic jobs. Undoubtedly, AHR 

assumes a significant function in the human safe 

framework and its association with the TLR/NF-κB 

flagging pathway has as of late been clarified [3].  

Hyperactivation of AHR is engaged with 

pathogenesis, despite the fact that the specific 

component isn't perceived. Exceptionally lipophilic 

dioxins seem to gather in and are discharged through 

sebaceous organs and sebum [4].  

The AHR agonist 2,3,7,8-tetrachlorodibenzo-p-

dioxin (TCDD) improved TNF-α and IL-8 emission in 

PGN-pretreated sebocytes [5], so there is a significant 

function of AHR in the impacts prompted on refined 

human sebocytes by peptidoglycan (PGN), an 

exemplary TLR2 agonist. PGN-initiated discharge of 

incendiary components TNF-α and IL-8 in human 

sebocytes was stifled after knockdown of AhR and 

pretreatment with the AHR rival [6]. 

 

 

2. Patient and method 

This examination was acted in the Dermatology, 

Venerology and Andrology Department in participation 

with the Molecular Biology and Biotechnology Unit, 

Faculty of Medicine, Benha University.  

Educated assent was taken from each subject before 

cooperation in this examination. The convention of the 

investigation was affirmed by the Scientific Ethics 

Committee of the Faculty of Medicine, Benha 

University.  

This case-control study was done on 70 grown-up 

patients whining of skin break out vulgaris, and 30 

solid volunteers as following: 

Group A: Patients with acne vulgaris of various 

degrees of severity. 

Group B: Control group. 

 

Aryl hydrocarbon receptor gene expression (AhR 

mRNA) by real-time polymerase chain reaction 

(RT-PCR) as follow: 

Sampling:  

Venous blood sample (2 ml) was obtained from 

each subject in the study, put into sterile vacutainer 

tube containing EDTA, mixed well and aliquoted into 2 

eppendorff tubes. The tubes were kept at -80oC till the 

time of mRNA extraction. 

 

Steps 

1- Total RNA Extraction: Total RNA extraction was 

performed with 100 μl EDTA whole blood via 

Total RNA Purification Kit and gDNA removal kit 

(Jena Bioscience, Germany) according to the 

manufacturer instructions. 

2- Quantitation of extracted RNA: Ultraviolet 

Spectrophotometric Quantification of RNA by 

nanodrop 2000 Spectrophotometer (Thermo Fisher 

Scientific, Wilmington, USA). Pure RNA 

preparations have optical density (OD) ratio at 

260/280 nm of 1.9-2.3 [7]. 
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3- Relative quantitation of mRNA of the respective 

gene by real-time PCR using syber green reagents 

performed on two-step reverse transcription PCR 

(RT-qPCR) as follow: 

The first step RT-PCR 

Conversion of RNA into complementary DNA 

(cDNA) was performed in a Veriti™ Thermal Cycler 

(Applied Biosystems), using HiSenScript™ RH(-) RT 

PreMix Kit (Intron). 

 

Table (1) PCR mix for reverse transcription reaction of RNA into Cdna. 

 

Volume RT reaction mixture for each sample 

5 ul Template RNA 

15 ul DNase/RNase Free Water 

20 μl Total reaction volume 

 

The reverse transcription step was performed at 42 
o
C for 1 hour followed by RTase inactivation at 85 

o
C 

for 10 minutes. 

 

The second step RT-PCR 

The second step RT-PCR was for quantitation of 

AhR mRNA in a Stepone real time PCR system 

(Applied Biosystem, Singapore). Singleplex reactions 

were done. This step was performed using Hera Sybr  

 

 

 

Green qPCR kit (Willowfort, UK). Human β-actin was 

the endogenous housekeeping gene. Melting curve 

analysis was done in each run to confirm specificity of 

real-time PCR assay. The primers for AhR were FP: 5′-

CAAATCCTTCCAAGCGGCATA-3′, RP: 5′-

CGCTGAGCCTAAGAACTGAAAG-3′ and the β-

actin primers were FP: 5'-

AGACGCAGGATGGCATGGG-3' and RP: 5'-

GAGACCTTCAACACCCCAGCC-3' (Behfarjam and 

Jadali, 2018). 

 

Table (2) Singleplex PCR reaction mix for quantitation of AhR Mrna. 

 

Volume/Well Reaction Component 

10 µl Hera Sybr master mix (2X) 

1 µl Forward Primer 

1 µl Reverse primer 

4 µl cDNA 

4 µl Nuclease free water 

20 µl Total 

 

PCR tubes were kept on ice until amplified in Stepone Real-Time Cycler (Applied Biosystem, Singapore). 

 

Table (3) Real time thermal cycler conditions. 

 

 

 

 Thermal Cycling Conditions (Times and Temperatures) 

Holding Cycling Stage (45 Cycles) Melting Curve Stage 

Stepone Real Time PCR 

System 

Initial setup Denaturation Annealing / 

Extension 

Step and Hold 

95
o
C/2m 95

o
C/10s 59

o
C/30sec 95

o
C/15s 60

o
C/1m 95

o
C/15s 

 

3. Results 

This case-control study was carried out on 70 adult 

patients complaining of acne vulgaris, and 30 healthy 

volunteers as following: 

Group A: Patients with acne vulgaris of various 

degrees of severity. 

Group B: Control group 

Our results show a comparison between the patients 

with acne vulgaris and controls according to 

demographic data; there was no statistical differences 

between groups regarding to age or sex. 

Our results show the distribution of the studied 

cases according to different parameters in patients with  

 

acne vulgaris; the mean age of patients was 17.47 

years, the mean duration of the disease was 4.63 years,  

 

48.6% of cases has intermittent course and 51.4% of 

them has a progressive course. 

Our results show previous treatment, Hirsutism and 

association with AGA in patients with acne vulgaris; 

12.9 % of patients didn’t received treatment before, and 

the rest received treatment as following: Topical ttt in 

25.7%, Systemic ttt in 2.9%, Topical & systemic ttt in 

52.9%, Topical ttt & chemical peeling in 4.3% and 

Topical & systemic ttt & Chemical peeling in 1.4% of 

patients. 

As regarding to Hirsutism; 19.5% of included 

patients with Acne vulgaris had hirsutism. 
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As in regards to AGA; 31.4% of included patients 

with Acne vulgaris had AGA.  

Our outcomes show family ancestry in patients with 

skin break out vulgaris; 62.9% of patients has family 

background of skin inflammation vulgaris.  

Our outcomes show feminine history in the 

examined gatherings; there was a measurable contrast 

between bunches with respect to their feminine history. 

All controls had a normal menses while 40% of 

patients with skin inflammation vulgaris has 

unpredictable menses.  

Our outcomes show the seriousness as per GAGS 

score in patients with skin inflammation vulgaris; 

15.7% of cases were gentle, 54.3% was moderate and 

30% of them was cut off, with a mean score of 25.71 in 

all the considered patients.  

Our outcomes show the appropriation of skin 

inflammation, scar arrangement, scar type and PIH in 

the examined patients; the most well-known 

conveyance was Face and back and chest (38.6%), 

58.6% of patients had scars, and 88.6% of patients had 

PIH.  

Our outcomes show AHR in the contemplated 

gatherings; there was a measurable distinction between 

bunches with respect to AHR. The mean AHR in 

patients with skin break out vulgaris was higher than 

that in controls.  

Our outcomes show ROC bend for AHR to analyze 

skin break out vulgaris; ROC bend examination 

demonstrated that AHR can essentially analyze skin 

inflammation vulgaris, AUC=0.796. At a cutoff 

estimation of >0.7; the affectability was 81.43% and 

particularity was 63.33%, PPV=83.8% and 

NPV=59.4%.  

Our outcomes show that there was a huge positive 

connection among's AHR and sickness seriousness.  

Our outcomes show the connection among 

seriousness and AHR in skin break out vulgaris 

gathering; there was a factual distinction between 

patients with mellow, moderate and extreme skin break 

out vulgaris as indicated by AHR level; as the mean 

AHR expanded with seriousness (0.63, 0.93, and 1.63, 

individually).  

Our outcomes show ROC bend for AHR to analyze 

mellow skin break out vulgaris; ROC bend 

investigation demonstrated that AHR can altogether 

analyze gentle instances of skin break out vulgaris, 

AUC=0.822. At a cutoff estimation of <0.48; the 

affectability was 72.73% and explicitness was 98.31%, 

PPV=88.9% and NPV=95.1%.  

Our outcomes show ROC bend for AHR to analyze 

serious skin inflammation vulgaris; ROC bend 

investigation demonstrated that AHR can essentially 

analyze extreme instances of skin break out vulgaris, 

AUC=0.767. At a cutoff estimation of >0.76; the 

affectability was 95.24% and particularity was 53.06%, 

PPV=46.5% and NPV=96.3%.  

Our outcomes show the relationship among AHR 

and seriousness in vulgaris gathering; there was a 

factual distinction between bunches with respect to 

AHR level.  

Our outcomes show that AHR has a critical positive 

relationship with length of the illness, while AHR has 

no huge connection with period of patient or time of 

beginning of the ailment.  

Our outcomes show the connection among AHR 

and various boundaries in skin inflammation vulgaris 

gathering; there was a measurable contrast in AHR 

level in patients with skin inflammation vulgaris as in 

regards to course of the infection, appropriation of skin 

break out, scar development, and PIH. While there was 

no measurable distinction between them as with respect 

to sex, past treatment, presence of hirsutism, AGA, 

their family ancestry or feminine history. 

 

 

 
 

Fig (1) Comparison between the two studied groups according to AHR 



4                                                         Evaluating the Role of Aryl Hydrocarbon Receptors in Acne Vulgaris Patients                                                        

 Benha Journal Of Applied Sciences, Vol.(5) Issue(6) Part (1) (2020( 

 
 

Fig (2) ROC curve for AHR to diagnose acne vulgaris cases (n = 70/100). 

 

 
 

 

Fig (3) Correlation between severity and AHR in vulgaris group (n = 70). 

 

 
 

Fig (4) ROC curve for AHR to diagnose mild cases (n = 11/70). 
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Fig (5) ROC curve for AHR to diagnose severe cases (n=21/70) 

 

 
 

Fig (6) Correlation between AHR and Duration (years) in acne vulgaris group (n=70). 

 

4. Discussion 

This examination was acted in the Dermatology, 

Venerology and Andrology Department in 

collaboration with the Molecular Biology and 

Biotechnology Unit, Faculty of Medicine, Benha 

University.  

Our outcomes show AHR in the examined 

gatherings; there was a factual distinction between 

bunches with respect to AHR. The mean AHR in 

patients with skin inflammation vulgaris was higher 

than that in controls.  

Our outcomes show ROC bend for AHR to analyze 

skin break out vulgaris; ROC bend investigation 

demonstrated that AHR can fundamentally analyze 

skin break out vulgaris, AUC=0.796. At a cutoff 

estimation of >0.7; the affectability was 81.43% and 

explicitness was 63.33%, PPV=83.8% and 

NPV=59.4%.  

Our outcomes show that there was a noteworthy 

positive connection among's AHR and infection 

seriousness.  

Our outcomes show that AHR has a huge positive 

relationship with length of the ailment, while AHR has 

no huge connection with period of patient or time of 

beginning of the infection.  

Our outcomes show the connection among AHR 

and various boundaries in skin break out vulgaris 

gathering; there was a factual distinction in  

AHR level in patients with skin inflammation 

vulgaris as in regards to course of the sickness, 

dispersion of skin break out, scar arrangement, and 

PIH. While there was no measurable distinction 

between them as with respect to sex, past treatment, 

presence of hirsutism, AGA, their family ancestry or 

feminine history.  

As shown in the Yusho (Japan) and Seveso (Italy) 

mishaps [8], presentation to high groupings of dioxins 

prompt chloracne. Chloracne is a cutaneous emission 
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looking like skin break out for the presence of 

comedones and pimples. AhR hyperactivation is 

engaged with pathogenesis, despite the fact that the 

specific system isn't gotten  [9].  

Exceptionally lipophilic dioxins seem to amass in 

and are discharged by means of sebaceous organs and 

sebum  [9]. 

Saurat JH et al. followed for a long time a man who 

had been presented to TCCD, at a solitary oral portion 

of 5 million-crease more than the acknowledged day by 

day presentation in everyone (4 pg/Kg). Skin injuries, 

which logically concealed to 40% of the body surface, 

were discovered to be hamartomas which created in 

corresponding to a total and continued involution of 

sebaceous organs [10]. 

Hamartomas made another compartment that 

concentrated TCDD up to 10-crease contrasted and 

serum [10] Finally, in 2014 Fabbrocini et al. discovered 

a high frequency of AhR articulation in skin 

inflammation injuries of patients living in the locale of 

Naples (Italy), where epidemiological investigations 

have recommended a potentially expanded introduction 

to natural dioxins [11]. 

Minor instances of chloracne are famously hard to 

recognize from comedonal skin inflammation vulgaris, 

which makes skin biopsy obligatory. The key 

histological example demonstrating AhR enactment 

incorporates (I) vanishing of the sebaceous organs 

(completely found in major AhR agonist presentation, 

and a decrease in milder introduction) and (ii) 

epidermal growths with mantle-like epithelial 

projections [12]. Agreement among 

dermatopathologists in gauging these signs in gentle 

cases is in progress.  

Taking everything into account and as indicated by 

our outcomes AhR enactment is associated with 

pathogenesis of skin inflammation vulgaris. Further 

examinations are imperative to clarify this grouping. 
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