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RESEARCH ARTICLE 

Background: The benefits of vitamin C treatment for erectile functions during prepubertal 

crude oil-contaminated water (CCW) ingestion are unknown. We currently considered the 

import of vitamin C supplement during prepubertal crude oil-contaminated water ingestion 

on adult erectile mechanisms in Wistar rats. 

Materials and methods: 18 prepubertal male rats were divided into three groups and given 

saline, 2.5 ml CCW, and 2.5 ml CCW + vitamin C (10 mg/kg), separately, until adulthood. 

Cavernosa tissue responses to phenylephrine, acetylcholine, potassium chloride, and 

responses after incubation with glibenclamide, nifedipine, methyl blue, and indomethacin 

were investigated. Serum testosterone and the cavernosa oxidative biomarkers were 

determined. 

Results: Testosterone and catalase activity were significantly reduced in CCW group, while 

malondialdehyde activity was significantly increased. Potassium significantly increased 

cavernosa contraction in CCW-treated group. Incubation of the cavernosa with nifedipine and 

indomethacin reduced the percentage of relaxation in CCW group. When compared to the 

vitamin C-supplemented groups, incubating the cavernosa with methyl blue and 

glibenclamide markedly reduced relaxation in CCW. 

Conclusions: Prepubertal CCW ingestion impaired adult cavernosa ATP-sensitive K+ channels, 

receptor and voltage-operated calcium channels, guanylate cyclase, and prostaglandin 

activity. Vitamin C administration reduced contractile impairments by increasing antioxidant 

activity in the cavernosa. 
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Table 1. Bio-constituents found in CCW 

S/N P R Chemical name W 

1 21.41 3.139 Methylene chloride 83 

2 6.023 9.422 
Decahydro-1, 1, 4a, 5, 6-
pentamethylnaphthalene 

91 

3 5.519 14.912 11, 13-dimethyl-12-tetradecen-1-ol acetate 83 

4 4.855 14.642 Cyclohexene, 4-(4-ethylcyclohexyl)-1-pentyl- 94 

5 4.374 16.012 Octadecane, 1-chloro- 74 

6 3.494 10.486 
Bicyclo [3.1.1] heptane, 2, 6, 6, trimethyl, 

[1R (1.alpha., 2.alpha., 5.alpha.)]- 
83 

7 3.288 10.299 7-pentadecyne 53 

8 3.263 10.859 2, 4-di-tert-butylphenol 91 

9 3.170 9.061 1-methylbicyclo [3.2.1] octane 46 

10 3.106 16.254 1-octadecene 80 

11 2.800 12.693 2, 6, 10-trimethyltridecane 83 

12 2.668 9.234 
Bicyclo [3.1.1] heptane, 2, 6, 6-trimethyl-, 

[1R-(1.alpha., 2.alpha., 5.alpha.)]- 
60 

13 2.663 11.369 Isolongifolol 55 

14 2.481 14.966 Phthalic acid, neopentyl 2-propyl ester 72 

15 2.395 12.978 6, 11-undecadiene, 1-acetoxy-3, 7-dimethyl- 47 

16 2.351 16.314 1-docosene 95 

17 2.310 15.507 D-Homoandrostane, (5.alph a., 13.alpha.)- 97 

18 2.223 10.426 Bicyclo [3.1.1] heptane, 2, 6, 6-trimethyl- 38 

19 2.211 11.313 Z-8-methyl-9-tetradecen-1-ol acetate 72 

20 2.124 11.243 Bicyclo [2.2.1] heptane, 1, 3, 3-trimethyl- 38 

21 2.018 16.498 1-Docosene  95 

Note. P: % of total; R: Retention time (min); & W: Worth 
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Table 2. Cavernosa tissue oxidative biomarkers, serum 
testosterone, & dose response to acetylcholine 

Groups/parameters Control CCW CCW+VIT C 

Biomarkers    

Testosterone (ng/ml) 3.60±0.41 1.68±0.42* 4.73±0.70 

MDA (µmol/ml) 3.75±0.74 5.42±0.16* 4.41±0.13 

Catalase (µmol/ml) 10.33±0.51 6.82±0.68* 10.47±0.11 

SOD (µmol/ml) 2.43±0.06 2.33±0.10 2.49±0.07 

Dose response to acetylcholine (10-9-10-5 M) 

Acetylcholine (M)    

-9 17.78±2.22 18.99±2.32 16.78±0.92 

-8 33.33±3.33 38.33±4.09 32.32±2.14 

-7 46.11±3.17 56.67±4.08 45.67±4.61 

-6 56.39±2.37 64.17±4.33 54.65±3.38 

-5 65.14±4.46 68.58±3.78 61.66±2.33 

Cumulative acetylcholine-mediated responses (10-9-10-5 M) 
following indomethacin incubation (10-4 M) 

Acetylcholine (M)    

-9 21.9±1.2 19.9±1.8 17.6±1.2 

-8 37.1±1.7 22.9±2.9* 30.1±2.9 

-7 47.5±3.2 32.1±3.1* 43.0±2.7 

-6 60.4±2.4 53.8±2.4 58.1±3.5 

-5 69.2±3.6 60.0±2.0 66.1±2.9 

Note. n=6; *p<0.05; Value expressed as mean SEM; CCW: Contaminated 
water treated; CCW+VIT C: Contaminated water & vitamin C treated 

Figure 1. (a) Cavernosa tissue maximum contraction to 
phenylephrine (10-9 – 10-5 M). (b) Cavernosa tissue maximum 
contraction to cumulative dose of KCl (10-60 mM). N=6, * = p 
<0.05, Values expressed as mean SEM, CCW= contaminated 
water treated, CCW+VIT C= contaminated water and Vitamin C 
treated (Source: Authors’ own elaboration) 

Figure 2. Cavernosa tissue relaxation response (%) acetylcholine 
(10-9-10-5 M) following nifedipine incubation (10-4 M) (a); 
Cavernosa tissue relaxation response (%) acetylcholine (10-9-10-5 
M) following methylene blue incubation (10-4 M) (b); & 
Cavernosa tissue relaxation response (%) acetylcholine (10-9-10-5 
M) following glibenclamide incubation (10-4 M) (c) (n=6; *p<0.05; 
Values expressed as mean SEM; CCW: Contaminated water 
treated; & CCW+VIT C: Contaminated water & vitamin C treated) 
(Source: Authors’ own elaboration) 
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