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ABSTRACT 

Background: Erectile function may be secondary to much systemic illness, both physical and psychological, 

and is a well-documented side effect of prostatic cancer treatment. 

Objective: To asses effect of folic acid supplementation on homocysteine plasma level in either peripheral 

and penile blood before among vasculogenic erectile dysfunction patients. 

Patients and methods: This study included 22 Egyptian patients ranged from 30-60 years old with 

vasculogenic ED proved by penile duplex ultrasound. All patients subjected to penile Duplex ultrasound, 

peripheral and penile blood samples were for plasma homocysteine concentration evaluation before and after 

oral folic acid 500 mcg per day for 3 months. 

Results: There was statistically significant difference between either peripheral or penile homocystiene 

before and after. There was a significant increase in peak systolic value (PSV) after the treatment than its 

value before the treatment. Also, the end-diastolic velocity (EDV) before therapy was significantly higher 

than its value after therapy. There was a significant increase in international index of erectile Function-5 

questionnaire after the treatment (15.5±3.3) than its value before the treatment. 

Conclusion: There was a significant relation between Hcys and either ED or penile arterial flow. From these 

results, Elevated plasma Hcys level was considered as independent risk factor for ED. 

Key words: Erectile dysfunction, Folic acid, Homocysteine, Penile, Plasma, Vasculogenic. 

 

INTRODUCTION 

     Erectile dysfunction (ED) was defined 

as the persistent inability to either obtain 

or maintain erected penis sufficient for a 

satisfactory sexual performance. The 

vascular component was commonly 

identified as the cause of ED than 

psychogenic factors. The prevalence of 

ED increase with higher age  and highest 
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incidence was reported among men aged 

30 to 80 as affecting up to 53.4% of years. 

     In addition to traditional risk factors as 

age, body weight and smoking, 

atherosclerosis of blood vessels one of the 

pathophysiological mechanism can 

associate with vasculogenic ED 

development (Rajendran et al., 2013). 

     Experimental models have explored 

the pathologic role of 

hyperhomocysteinemia (HHcys) in 

development of ED as it strong and 

independent predictor for atherosclerosis 

progression and interfere with cavernosal 

perfusion and these findings confirmed by 

study assessed Hcys as a relevant risk 

factor for ED (Giovannone et al., 2015). 

     The aim of this work was to evaluate 

the plasma level of homocysteine in the 

peripheral and penile blood before and 

after folic acid supplementation in 

vasculogenic erectile dysfunction patients. 

PATIENTS AND METHODS 

     This study included 22 Egyptian 

patients ranged from 30-60 years old with 

vasculogenic ED proved by penile duplex 

ultrasound recruited at Al-Azhar 

University Hospitals outpatient clinics 

from April 2017 to April 2019 after 

obtaining informed signed consents and 

approved from local ethical committee of 

the hospital. All patients were with stable 

marital status. 

     Exclusion criteria included advanced 

age (≥60 years), psychogenic and 

neurogenic erectile dysfunction, penile 

abnormalities, penile prosthesis, diabetes, 

pelvic trauma, history of coronary arterial 

diseases, metabolic diseases, 

hypogonadism and other hormonal 

disorders, thyroid diseases, neurological 

diseases as Parkinsonism, stroke, vitamin 

b12 or folic acid intake three months 

before the study and alcoholism. 

     All patients were subjected to 

collection of general information and 

history taking including (age, weight, 

height, marital status, smoking and 

drinking status, history of drug intake, and 

history of any associated other diseases, 

level of education and duration of the ED, 

complete physical and anthological 

examination, international index of 

erectile function-5 questionnaire (IIEF-5 

questionnaire ≥ 21) and penile duplex 

ultrasound. 

     All patients underwent baseline and 

dynamic penile Doppler ultrasonography 

using a 7.5–13MHz high frequency 

ultrasound probe. Patients were examined 

and the cavernous arteries were studied at 

baseline conditions after tactile 

stimulation and then following 

intracorporal injection of 5 to 20mg of 

alprostadil. Vascular flow parameters 

were registered at baseline and again at 5, 

10, and 20 minutes postinjection. Patients 

were assessed with the penis aimed onto 

the abdomen and the probe was placed on 

the ventral penile surface. Dopplex 

examinations were performed by a single 

operator to minimize possible variability 

and normal response was defined by a 

peak-systolic velocity (PSV) more than 30 

cm/ second, end-diastolic velocity (EDV) 

under 3 cm/second and resistive index 

[RI¼(PSV_EDV)/PSV] more than 0.8. 

Diagnosis criteria for ED included arterial 

insufficiency (PSV > 30 cm/second, EDV 

> 5 cm/second), veno-occlusive 

dysfunction (EDV > 5 cm/second, PSV < 

30 cm/second, RI < 0.8), and mixed 
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vascular disorder (PSV < 30 cm/second, 

EDV > 5 cm/second, RI < 0.8). 

     In the morning after overnight fasting, 

blood samples were collected to assess 

plasma homocysteine concentration in 

either peripheral and penile blood 

samples, fasting and post prandial blood 

glucose, thyroid stimulating hormone 

(TSH), free T3 and T4, follicular 

stimulating hormone (FSH), luteinizing 

hormone (LH), prolactin, free testosterone 

and lipid profile (total cholesterol, low 

density lipoprotein (LDL), high density 

lipoprotein (HDL) and triglycerides). 

     Patient satisfaction was assessed by a 4 

point scale: (0) unsatisfied, (1) mildly 

satisfied, (2) moderately satisfied and well 

satisfied. 

     Correlation between peripheral and 

penile homocystein with penile duplex 

Iindies were done. All patients were 

receiving oral folic acid 500 mcg per day 

for 3 months, and then fellow up was done 

3 months. 

Statistical analysis: 

     Data were analyzed using Statistical 

Program for Social Science (SPSS) 

version 15.0. Quantitative data were 

presented as mean± standard deviation 

(SD) while Qualitative data were 

presented as frequency, percentage and 

correlation. Two means were compared 

using paired t-test of significance, while 

Chi-square test was used to compare 

between non-parametric data. P-value < 

0.05 was considered significant. 

 

RESULTS 

 

     Peripheral homocysteine significantly 

decreased after therapy than before 

treatment (1.05±3.4 versus 28.6±47.5, 

p=0.01). Also, penile homocystein 

showed significant decrease after 

treatment (0.3±0.8 versus1.7±2.6 before 

treatment, p=0.02) 

     Table (1) showed a statistically 

significant difference between either 

peripheral or penile homocystiene before 

and after therapy (p-value= 0.01 &0.03 

respectively). 

 

Table (1): Comparison between peripheral and penile homocystiene before and after 

therapy 

Groups 

Variables 

Before 

(N = 22) 

After 

(N = 22) 
p-value 

Peripheral 

homocystiene 

Mean 28.6 1.05 
0.01 

±SD 47.5 3.4 

penile 

homocystiene 

Mean 1.7 0.3 
0.02 

±SD 2.6 0.8 

 

     This study showed that, there was 

significant increase in peak systolic value 

(PSV) after the treatment (28.5±5.6) than 

its value before the treatment (23.1±4.9) 

as p=0.002. Also, the end-diastolic 

velocity (EDV) before therapy (12.2±1.9) 

was significantly higher than its value 

after therapy (9.2±1.4) (p<0.001). 

     Before the therapy, the majority of 

cases was mixed type  (68.2%)while after 
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the therapy , there was improvement in 

arterial component and the majority 

become venogenic type (59.1%) with no 

statistically significant difference between 

ED type before and after therapy (p=0.09). 

Also, there was significant increase in 

International Index of Erectile Function-5 

questionnaire after the treatment 

(15.5±3.3) than its value before the 

treatment (6.4±1.05) as p<0.001. 

     This study showed that, before therapy 

non-significant negative correlation 

between peripheral homocystiene and 

penile homocystiene (r=- 0.06 & p=0.8) & 

EDV (r= -0.4 & p= 0.05) and non-

statistical significant positive correlation 

between peripheral homocystiene and 

PSV (r= 0.2 & p=0.3) & IIEF (r= 0.1& p= 

0.6). On the other hands after therapy, 

there was highly statistical significant 

Positive correlation between peripheral 

homocystiene and penile homocystiene 

(r=0.9 & p< 0.001), while Non-significant 

negative correlation between peripheral 

homocystiene and PSV (r= -0.2 & p= 0.4), 

EDV (r=- 0.1 & p=0.6) & IIEF (r=- 0.1 & 

p=0.4).  

     The description of patient satisfaction 

among studied patients. 1 patient (4.5%) 

was unsatisfied, 8 patients (36.4%) were 

well satisfied and 13 patients (59.1%) 

were moderately satisfied. Regarding IIFE 

5 grading before therapy in studied 

patients. 17 patients (77.3%) were 

moderate while the remaining 5 patients 

(22.7%) were severe. While after therapy 

in studied patients. All patients (100%) 

were mild. with highly statistically 

significant difference (p-value < 0.001) 

between IIEF 5 grading before (6.4±1.05) 

and after therapy (15.5±3.3) as p value 

<0.001.And there was no statistical 

significant difference between peripheral 

and penile homocystiene as regard IIEF 

grading before therapy (p-value =0.8 for 

both) (Table 2). 

 

Table (2): Comparison peripheral and penile homocystiene as regard IIEF grading 

before therapy 

Before therapy 

Variables 
Moderate 

Severe 

 
p-value 

IIEF 5 
N 

% 

17 

77.3% 

5 

22.7% 
< 0.001 

Peripheral 

homocystiene 

Mean 29.9 24.2 
0.8 

±SD 50.1 42.2 

Penile 

homocystiene 

Mean 1.8 1.4 
0.8 

±SD 2.7 2.4 

 

     Regarding the description of peripheral 

and penile homocystiene as regard IIEF 

grading after therapy. As regard peripheral 

homocyctiene, the mean was 1.05 ± 3.39 

with minimum value of 0 and maximum 

value of 16. As regard penile 

homocyctiene, the mean was 0.3 ± 0.83 

with minimum value of 0 and maximum 

value of 4. 

 

DISCUSSION 

     Hyperhomocysteinemia (HHcys) 

associated with decreased expression and 

activation of endothelial nitric oxide 

(NOS) and inhibits nitric oxide synthase 

activity in endothelial cells through 

threonine 495 phosphorylation and protein 

kinase C pathways.  So, Hcys remains a 

putative risk factor for ED (Zhang et al., 

2017). The accumulation of Hcys has 

deleterious effects on cells, including 
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induction of vascular diseases such as 

atherosclerosis. There are six main 

mechanisms explained the role of HHcy in 

development of EDys: inhibition of nitric 

oxide (NO), regulation of prostanoid, 

suppression of endothelium-derived 

hyperpolarizing factor, activation of 

angiotensin II receptor-1, induction of 

endothelin-1 and activation of oxidative 

stress (Yan et al., 2014). 

     This study showed that, the peripheral 

homocystiene & penile homocystiene 

before therapy was significantly higher 

than its value after therapy With 

significantly difference between 

peripheral and penile Homocystiene 

before the treatment, while no significant 

difference between both values after 

treatment. Also, there was no statistical 

significant difference in peripheral and 

penile homocystiene between moderate 

and sever grade before therapy. 

     This study showed that there was a 

significant increase in peak systolic value 

(PSV) after the treatment than its value 

before the treatment. Also, the end-

diastolic velocity (EDV) before therapy 

was significantly higher than its value 

after therapy. 

     This study showed that there was a 

significant increase in IIEF 5 after the 

treatment than its value before the 

treatment. 

     This study showed, before therapy, 

non-significant negative correlation 

between peripheral homocystiene and 

penile homocystiene and non-statistical 

significant positive correlation between 

peripheral homocystiene and PSV. On the 

other hands after therapy, there was highly 

statistical significant Positive correlation 

between peripheral homocystiene and 

penile homocystiene, while Non-

significant negative correlation between 

peripheral homocystiene and PSV, EDV. 

These results indicate the impairment of 

the penile arterial dispensability and 

secondary hyperhomocysteinemia and 

was responsible for impaired production 

of endothelium-dependent vasorelaxant 

substances and this reduced penile arterial 

flows. 

     This study showed that, regarding the 

description of patient satisfaction; 4.5% 

was unsatisfied, 36.4% were well satisfied 

and 59.1% were moderately satisfied. 

Although the rates for patient and their 

partner satisfaction varied widely between 

the studies but the majority of studies 

reported high rates of satisfaction by 80% 

for excellent response in response to 

therapy (Burnett et al., 2018). 

     This study showed that there was a 

highly statistically significant difference   

between IIEF 5 grading before and after 

therapy (p<0.001) as before therapy; 17 

patients (77.3%) were moderate while the 

remaining 5 patients (22.7%) were severe. 

After therapy, all patients (100%) were 

mild IIFE 5. The lack of measure folic 

acid level was one of the limitations of 

this study. In addition, exclusion of 

different risk factors as DM, HTN, and 

other systemic comorbidities which 

significantly affected the Hcys level.  

Furthermore, the small sample size of this 

study and the single-center nature also had 

significant impact on results validation in 

addition to the single measurement of the 

Hcys. We not performed genetic testing to 

assess the prevalence of MTHFR 

mutations or checked for folic acid intake 

with regular meal. 
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     Series of comprehensive blinded 

studies were necessary to confirm the 

usefulness of this biomarker; also, more 

studies were required to demonstrate the 

effect of folic acid supplementation on 

erectile function in ED patients with 

different systemic illness as diabetes 

mellitus or hypertension. 

CONCLUSION 

     Hcys was significantly associated with 

ED and penile arterial flow as assessed by 

penile Duplex ultrasound.  

     Our interventional study was one of the 

first to demonstrate the lowering effect of 

folic acid supplementation on Hcys level 

in patients with idiopathic vasculogenic 

ED. Thus, folic acid was potentially safe 

drug should be prescribed concomitantly 

with phosphodiesterase type 5 inhibitors 

in ED patients to potentiated their effects. 

According to these findings, Hcys could 

be a novel biomarker in the detection of 

ED and therapy targeted to correct its 

level may represent a future target for 

therapy. 
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تقييم مستوى الهوموسيستين في بالزما الدم الطرفي 
والقضيبي قبل وبعد إعطاء حمض الفوليك في مرضى ضعف 

 اإلنتصاب الوعائى
,نبيل فتحى  , أحمد رشاد محمد الشاهد1, ياسر فتحي محمد1إبراهيم محمد شاهين

 4, حازم بسيوني عبد الرازق3,وفيق أبراهيم علي2إسماعيل

 ,, جامعة األزهرناسلية والذكورة, كلية الطبلتاألمراض الجلدية وا1

 ,, جامعة األزهراألشعة السريرية, كلية الطب2

 ,, جامعة األزهرعلم األمراض السريري, كلية الطب3

 مستشفى ايتاي البارود, البحيرة, جمهورية مصر العربية ,راض الجلدية والتناسلية والذكورةاألم4

قدددددن مشدددددأض رادددددالنت اب ددددد ثانالي ا    دددددال      ددددد   ال أ ددددد   خلفيةةةةةة البحةةةةة  

لشث ددددددث رددددددس اةرددددددثا  ال حددددددن   االثيحدددددد     دددددد   ددددددن  ددددددأا   ا  مدددددد   ث 

 .جال بي رأ ق ج ًنا لعالج  ثطالض البثا  المال

مق ددددد ي مددددد   ث رشفدددددالي  فددددد  اليأل ددددد    ددددد  رحددددد أ   الهةةةةةدا مةةةةةن البحةةةةة  

نالزرددددددددال يأرأ  حدددددددد  س عددددددددي الددددددددن  االق دددددددد    ثددددددددن رث دددددددد   ددددددددع  

 .  الأ الئيا    ال

رث ً دددددددال ر دددددددث اًل  22شدددددددف ل يددددددد   الن ا ددددددد   المرضةةةةةةةى وحةةةةةةةرق البحةةةةةةة  

 الًرددددددال ردددددد  اجددددددأ  ال ددددددع  ال ثحددددددي  60ا  30مثاا ددددددل ب فددددددال يي ندددددد س 

الأ دددددددالئي الددددددد ت  ب  ددددددد  الفأجدددددددالي عدددددددأ  ال دددددددأم   الف  اجددددددد  الق ددددددد ب  . 

جف ددددد  الفث ددددد  قدددددن ب دددددعأا لع ثدددددالي  ان دددددث ناللفأجدددددالي عدددددأ  ال دددددأم   ا 

  ثددددددالي الق دددددد   رددددددس بجددددددت مق دددددد ي مثن دددددد  مددددددي ببدددددد    ثددددددالي رددددددس الددددددن   ا

 500يأرأ  حدددددددددد  س عددددددددددي البالزرددددددددددال قبددددددددددت انعددددددددددن  فدددددددددد  اليأل دددددددددد  

 .بشهث 3ر شثاغثا   أر اًل  س طث ق اليي لفنة 
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 ندددددددالض يثدددددددالة عدددددددثا  ااي   لدددددد     دددددددالئ   نددددددد س الهأرأ  حددددددد  س النتةةةةةةا   

عددددي الددددن  با الق دددد   قبدددددت انعددددن العددددالج  انال ددددل يثدددددالة ز ددددال ة نب ددددثة عدددددي 

 ددددددد   الق دددددددأ  نعدددددددن العدددددددالج  دددددددس ق ف هدددددددال قبدددددددت العدددددددالج  الق فددددددد  ا  قبال

انال دددددل  دددددث    هال ددددد  ا  بحدددددالطي قبدددددت العدددددالج ب  ددددد  نشث دددددث ردددددس ق ف هدددددال 

نعدددددن العدددددالج  انال دددددل يثدددددالة ز دددددال ة نب دددددثة عدددددي اليهدددددث  الدددددنالي   ددددد ب الض 

 . ال  ا    ال  نعن العالج  س ق ف   قبت العالج

مددددددنعق الددددددن  عددددددي يثددددددالة  القدددددد  نب ددددددثة ندددددد س الهأرأ ح حددددددس ا  األسةةةةةةتنتا  

شددددددثا  س الق دددددد  . ا  ع بددددددث رحدددددد أ  الهأرأ ح حددددددس الفثميدددددد  عددددددي الددددددن  

  الرت ب ث لألصالن  نت ل ع  ال ثحي.

 


