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INTRODUCTON 

Around 95% of di-ethylhexylphthalate (DEHP) 

created is utilized as a plasticizer in polyvinyl 

chloride (PVC) gums for manufacturing adaptable 

vinyl products1. Items ordinarily contain from 1% to 

40% DEHP; however2, detailed that DEHP levels in 

PVC therapeutic tubing may be as tall as 80%. 

Plasticized PVC has been utilized in numerous 

shopper things and building items, such as 

ABSTRACT 

Di-2-ethylhexyl phthalate (DEHP) is broadly utilized as a plasticizer in various things, especially helpful 

contraptions, furniture materials, magnificence care items, and person care things. DEHP is non covalently 

bound to plastics and so, it'll channel out of these things after reiterated utilize, warming, and/or cleaning of 

the things. Due to the abuse of DEHP totally different things, it enters and sullies the environment through 

release from mechanical settings and plastic waste exchange targets. DEHP can enter the body 

through inner breath, ingestion, and dermal contact on a day by day present, which has raised a number of 

concerns around its security and its potential impacts on human thriving. The reason of this ponder was to 

explore Di-2-ethylhexyl phthalate (DEHP) to initiate testicles antioxidant and protein exercises in grown-up 

male rabbits taking after verbal introduction (3 months). Ten male Modern Zealand white rabbit haphazardly 

into two bunches: (1): control bunch and (2): Rabbits were treated every day with di-(2-ethylhexyl) phthalate 

(DEHP) by gavage at a dosage of 500mg/kg B.W/day (1/50 of DEHP deadly measurements. Treatment with 

DEHP resulted in significant (P<0.05) increase in the activities LDH, of testes homogenates AST ALT and 

TBARS, while ALP, AcP, GSH, GPx, GST, SOD and CAT in testes homogenates was significantly (P<0.05) 

decreased compared with control group. 
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tablecloths, shower window ornaments, furniture 

and vehicle upholstery, impersonation calfskin, 

plant hoses, floor tiles, swimming-pool liners, 

sheathing for wire and cable, rainwear, shoes, toys, 

dolls, newborn child pants, food bundling materials, 

tubing utilized in commercial depleting equipment, 

and climate stripping3. DEHP in addition utilized in 

helpful contraptions (blood and intravenous course 

of action sacks, catheters, tubing for dialysis and 

parenteral courses of action, oxygen covers, and pee 

and colostomy sacks) and in disposable surgical 

gloves. It has been utilized as a plasticizer in non-

PVC materials, tallying polyvinyl butyral, 

characteristic and designed flexible, chlorinated 

versatile, ethyl cellulose, and nitrocellulose. In 2005, 

the breakdown of U.S utilization of DEHP as a 

plasticizer was nitty gritty to be 40% for restorative 

contraptions, 30% for customer items, and 30% for 

construction-related applications3. Non-plasticizer 

livelihoods of DEHP join its utilize in dielectric 

fluids for electric capacitors, as an acaricide in 

manors, as an sit out of gear settling in pesticides, in 

helpful things, as a vacuum-pump oil, to distinguish 

spills in respirators, and in testing air-filtration 

systems. Be that because it may, some of these 

applications are acknowledged to be not in utilize or 

were never carried out on a commercial scale In any 

case; the utilize of DEHP in a couple of things has 

reduced since of prosperity concerns and regulatory 

limitations on its utilize. In addition, DEHP is being 

supplanted by coordinate phthalates and other 

plastomers in various other applications, since of 

their predominant execution and moo toxicity1. 

Oxidative push is characterized as a disabled adjust 

between free radical generation and antioxidant 

capacity coming about in abundance oxidative items. 

Oxidative push is detailed to play a vital part in 

numerous obsessive conditions counting affront 

resistance, but it is obscure whether current levels 

of natural chemicals in urban zones play a part 

within the advancement of the constant maladies 

within the grown-up population4. The cells have 

diverse instruments to lighten oxidative push and 

repair harmed macromolecules. The essential 

defense is advertised by enzymatic and non-

enzymatic cancer prevention agents which have 

been appeared to rummage free radicals and 

receptive oxygen species (ROS)5. 

Information on phthalates have appeared that 

phthalates were able to deliver free radicals by a 

few pathways in poisonous quality of DEHP may 

well be the acceptance of intracellular ROS and/or 

to cause modifications on intracellular enzymatic 

and non-enzymatic cancer prevention agents, 

subsequently creating oxidative stress. Animals 

treated with phthalates experience huge increments 

within the movement of H2O2-producing 

peroxisomal germ cells proposing the plausibility 

that oxidative push and mitochondrial brokenness in 

germ cells may contribute to phthalate-induced 

disturbance of spermatogenesis6. DEHP treatment 

was reported to provoke oxidative stress as 

measured by increases in ROS in subsequently 

isolated rat spermatocytes7. MEHP was detailed to 

extend peroxiredoxin-3 and cyclooxygenase-2 

levels in germ cells demonstrating that the 

disturbance of cellular redox instruments happened 

in spermatocytes8. Hence, at slightest one of the 

instruments fundamental the regenerative B-

oxidation chemicals9, whereas causing a negligible 

acceptance of H2O2-degrading catalase10. Thus, it 

was hypothesized that an lopsidedness between 

H2O2 generation and its degradation may lead to 

H2O2-mediatd oxidative harm, which in the long run 

causes carcinogenesis within the livers of treated 

rodents11,12 examined the impact of diethyl 

phthalate, (DEP) on rodent testicular antioxidant 

framework. DEP was given in diet to male albino 

rats at 0.57, 1.43, 2.58mg/kg diet/day for 150 days. 

Comes about appeared noteworthy decrease in 

Grass exercises which connects with a checked 

increment in lipid peroxidation in a dosage 

subordinate way coming about in disability of the 

primary line of defense in anti-oxidative responses. 

The moment line of self-defense against ROS is 

given by glutathione peroxidase (GPx) and 

glutathione reductase (GR) which brings 

approximately detoxification of different peroxides 

and keeps up the GSH/GSSG proportion that 

inhibits lipid peroxidation (LPO) effect on sperm 

membrane13. Diminished levels of both GPx and 

GR watched in this consider, demonstrates 

impedance in glutathione digestion system driving 

to exhaustion within the GSH/GSSG proportion 

which can be lethal to the spermatozoa. In a 

consider by14, organization of DBP at 2.0g/kg for 9 
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days to male Wister rats caused critical lessening 

within the exercises of Turf and CAT within the 

post-mitochondrial fraction of rodent testicles went 

with by a critical diminishment in testicular GSH 

status, whereas the tall level of testicular MDA 

within the DBP-treated rats compares to the 

perception that DBP actuates testicular harm 

through free radical-mediated hindering impacts in 

testicular tissues. 

 

MATERIAL AND METHODS 

In this study di-(2-ethylhexyl) phthalate (DEHP) 

was used. Di-(2-ethylhexyl) phthalate (purity 

99.0%) was purchased from Sigma–Aldrich (USA). 

The chemicals utilized within the explore were of 

explanatory review. Create male Cutting edge 

Zealand White rabbits (age of 7 months and starting 

weight of (2.917 ± 28.9 gm) were utilized. 

Creatures were exclusively housed in cages and 

weighed week after week all through 3-months test 

period. Ten develop male rabbits were arbitrarily 

partitioned into couple break even with bunches 

(each five rabbits): Bunch І:abbits were utilized as 

control and gotten an comparable volume of the 

vehicle (corn oil) alone by verbal gavage day by 

day for 12 progressive weeks.. Group II: Rabbits 

were treated day by day with di-(2-ethylhexyl) 

phthalate (DEHP) by gavage at a dosage of 500 

mg/kg B.W/day (1/50 of DEHP deadly dose15,16. 

Semen collection was done week after week and 

proceeded all through the 12-week experimental 

period, so 60 ejaculates obtained per treatment. 

Seminal plasma was obtained by centrifugation of 

semen samples at 860×g for 20 min at (4°C), and 

was stored at (-20°C) until analysis. The works out 

of seminal plasma aspartate transaminase (AST; EC 

2.6.1.1) and alanine transaminase (ALT; EC 

2.6.1.2) were tried by the technique of17. Alkaline 

phosphatase (AlP; EC 3.1.3.1) movement was 

decided in plasma agreeing to the strategy of 

[20].Testes were frozen at -20ºC, homogenized and 

assayed for Lactate dehydrogenase (LDH EC 

1.1.1.27) activity was determined by the method 

of18. Glutathione S-transferase (GST; EC 2.5.1.18) 

movement was decided concurring to19. Catalase 

(CAT; EC 1.11.1.6) movement was decided 

utilizing the Luckiness strategy including the 

deterioration of hydrogen peroxide20. Superoxide 

dismutase (SOD; EC 1.15.1.1) movement was 

measured concurring to21. Plasma thiobarbituric 

acid-reactive substances (TBARS) were measured 

by the strategy of22. Measurable examination where 

pertinent, factual examination was carried out in 

Minitab computer program; factual importance was 

evaluated utilizing one way ANOVA investigation. 

After revelation standard dispersal to the data and 

reasonable P < 0.05 consider critical. 

 

RESULTS AND DISCUSSION 

Table No.1 Appeared the in general implies of the 

exercises of lactate dehydrogenase (LDH), aspartate 

transaminase (AST), alanine transaminase (ALT), 

alkaline phosphatase (Alp) and acid phosphatase 

(AcP) in seminal plasma as influenced by treatment 

with di-ethylhexylphthalate all through the 12-week 

test period. Speak to the semiweekly cruel values of 

these parameters communicated as supreme values. 

Treatment with DEHP resulted in significant 

(P<0.05) increase in the activities of seminal plasma 

LDH, AST and ALT, while ALP and AcP was 

significantly (P<0.05) decreased compared with 

control group. Table No.2 showed the mean values 

of the activities of lactate dehydrogenase (LDH), 

aspartate transaminase (AST), alanine transaminase 

(ALT), alkaline phosphatase (AlP) and acid 

phosphatase (AcP) in testes homogenates as 

affected by treatment with di-ethylhexylphthalate. 

Treatment with DEHP resulted in significant 

(P<0.05) increase in the activities of testes 

homogenates LDH, AST and ALT, while ALP and 

AcP was significantly (P<0.05) decreased compared 

with control group Table No.3. The effects of di-

ethylhexylphthalate (DEHP) on testes homogenates 

glutathione (GSH), glutathione peroxidase (GPx), 

glutathione S- transferase (GST), catalase (CAT) 

and superoxide dismutase (SOD) activities period 

are shown in Table No.3. Treatment with DEHP 

caused significant (P<0.05) decrease in the activity 

of GSH, GPx, GST, SOD, CAT and TBARS in 

testes homogenates. 

Discussion 
The prepubertal testis has classically been 

characterized as a tranquil organ, but later 

discoveries uncovered that prepuberty may be a 

basic window for male reproductive framework 

improvement; amid this organize the strategy of 
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testicular spermatogenesis and steroidogenesis is 

significantly responsive to EDCs23, finally coming 

about in irritated spermatogenesis and higher 

frequency of testicular germ cell cancer24. Our 

comes about appeared presentation to DEHP caused 

disability of testicular antioxidative protein 

exercises, variation of the proportion of GSH. The 

testicular antioxidative enzymes activities were 

closely related to the dose of DEHP, which showed 

the trend of decline as the dose increases. All those 

results shown that prepubertal presentation to tall 

measurements of DEHP seem essentially delay 

tubule advancement of the testis amid adolescence 

and have long-term impact on grown-up 

spermatogenesis it has been affirmed that controlled 

and moo levels of oxidative push are fundamental 

for ordinary testicular work, which were produced 

by two imperative, tall energy-demanding 

capacities, spermatogenesis and steroidogenesis. In 

normal physiological state, testes are equipped with 

potent antioxidant system that protects it against 

ROS damage25. The show consider appeared that 

DEHP caused changes within the exercises of 

marker chemicals like ALT, AST, Alp and AcP in 

seminal plasma and testicles (Tables No.1). The 

diminish in seminal plasma protein exercises in 

diethylhexylphthalate-exposed rabbits may be due 

to changed work of male embellishment sex 

glands26,27. Detailed that expanded serum alanine 

transaminase (ALT) and aspartate transaminase 

(AST) exercises are pointer on hepatocellular harm 

with layer harm or rot of liver cells. So also, 

phosphatases are chemicals that catalyze the part of 

phosphoric acids from certain monophosphoric 

esters, a response of impressive significance in a 

few body forms. Antacid phosphatase (Alp) and 

acid phosphatase (AcP) have been specifically 

involved within the degree of cellular harm and 

poisonous quality, especially of liver and cardiac 

tissue. The essential significance of measuring High 

mountain is to check the plausibility of primarily 

liver or bone diseases. The increment within the 

action of chemicals like ALT, AST, Alp and AcP in 

plasma may reflect the state of hepatotoxicity. 

Also28, proposed that the increment within the 

exercises of High Mountain and AcP in plasma may 

be due to the expanded porousness of plasma layer 

or cellular rot29. Detailed that the diminish of AST 

and ALT action in tissues may be translated as a 

compromise of the tissues keenness. In spite of the 

fact that, ALT and AST are “marker” chemicals for 

the liver. It is believed that any alteration at the 

subcellular level may affect the activity of these 

enzymes in other tissues30. Corrosive phosphatases 

act as marker chemicals for the discovery of 

lysosomes in cell divisions and can be changed by 

the nearness of xenobiotics31, while soluble 

phosphatases are inherent plasma layer chemicals 

found on the films of nearly all creature cells. Both 

enzymatic exercises have been examined in a few 

life forms and the impact of overwhelming metals 

has been reported32. These enzymatic exercises are 

included in a assortment of metabolic forms, such 

as atom porousness, development and cell 

separation and steroidgenesis33. Activity of enzymes 

assayed in the liver of the exploratory creatures is 

reliable with the perception on serum protein 

concentrations. High mountain catalyses the 

hydrolysis of natural phosphates at antacid pH. 

High mountain movement gives a sign of 

plausibility of liver diseases34. ACP catalyses the 

evacuation of phosphoryl gather from a phosphate 

ester in an acidic medium. It is found all through the 

body34,35. Proposed that the exercises of lactate 

dehydrogenase (LDH) were altogether expanded at 

dosages from 500mg/kg bw of DEHP. The makers 

suggested that DEHP can impact spermatogenesis 

in grown-up rats by adjusting the works out of LDH 

careful for the improvement of sperms which the 

diminished number of sperms may be dependable 

for the anti-fertile impacts of DEHP. Glutathione S-

transferase plays a key part in cellular detoxification 

by catalyzing the response of glutathione with 

toxicants to create an S-substituted glutathione36. 

Superoxide dismutase has an antitoxic impact 

against the superoxide anion; Grass quickens the 

dismutation of superoxide to H2O2 which is 

evacuated by catalase37. Hence Grass can be acting 

as a essential defense and avoids encourage era of 

free radicals. Whereas, catalase catalyzes the 

expulsion of H2O2 that shaped amid the response by 

Turf38. The present study showed that DEHP caused 

decreased in the activity and concentration of 

antioxidant enzyme GSH, GPx, GST, SOD and 

CAT in testes (Tables No.3). The diminish in 

antioxidant chemical and GSH authenticated the 



    

Tariq A. M. Tyeb and Fayrouz A. Khaled. / Asian Journal of Research in Biological and Pharmaceutical Sciences. 8(4), 2020, 154-161. 

Available online: www.uptodateresearchpublication.com         October – December                                          158 

discoveries of39 who found a diminish within the 

exercises of testicular antioxidant chemicals in 

mice. Moreover, those creators detailed ROS-

induced disability of Leydig cells, which play an 

urgent part in steroidogenesis driving to diminished 

union of testosterone. Hence, the watched increase 

in free radicals may be ascribed in portion to the 

concomitant decrease of antioxidant chemical and 

GSH movement taking after DEHP treatment. 

 

 

 

 

 

 

 

 

 

 

Table No.1: Average of seminal plasma lactate dehydrogenase (LDH; U/L), aspartate transaminase 

(AST; U/L), alanine transaminase (ALT; U/L), alkaline phosphatase (AlP; U/L) and acid phosphatase 

(AcP; U/L) of male rabbits treated with di-ethylhexylphthalate (DEHP) 

S.No 
Animal 

Groups 

Lactate 

dehydrogenase 

(LDH; U/L) 

Aspartate 

transaminase 

(AST; U/L) 

Alanine 

transaminase 

(ALT; U/L) 

Alkaline 

phosphatase 

(AlP; U/L) 

Acid 

phosphatase 

(AcP; U/L) 

1 
Control 

(Mean±SE) 
1268 ± 14.0c 36.4± 0.22b 25.0± 0.14b 61.7± 0.50c 37.9± 0.15b 

2 
DEHP 

(Mean±SE) 
1453 ± 20.7a 39.1 ± 0.23a 27.2± 0.27a 55.6 ± 0.79d 33.3 ± 0.53d 

Values are means ± SEM of 5 rabbits in each group. Mean with different letters (a-d) are significantly 

difference (p≤0.05) at same raw. Mean with the same letters (a-d) are non-significantly difference (p ≥0.05) 

Table No.2: Average of testes homogenates lactate dehydrogenase (LDH; IU/gT), aspartate transaminase 

(AST; IU/gT), alanine transaminase (ALT; IU/g T), alkaline   phosphatase (AlP; IU/g T) and acid 

phosphates (AcP; IU/g T) in male rabbits treated with di-ethylhexylphthalate (DEHP) 

S.No 
Animal 

Groups 

Lactate 

dehydrogenase 

(LDH; IU/gT) 

Aspartate 

transaminase 

(AST; IU/gT) 

Alanine 

transaminase 

(ALT; IU/gT) 

Alkaline 

phosphatase 

(AlP; IU/gT) 

Acid 

phosphatase 

(AcP; IU/gT) 

1 
Control 

(Mean±SE) 
548.3±4.03b 66.6±0.99b 48.8±1.66c 92.3±1.66b 53.6±1.53b 

2 
DEHP 

(Mean±SE) 
916.1±5.8a 81.7±0.66a 66.3±0.50a 74.6±1.03c 40.3±1.64c 

Values are means ± SEM of 5 rabbits in each group. Mean with different letters (a-d) are significantly 

difference (p≤0.05) at same raw. Mean with the same letters (a-d) are non-significantly difference (p ≥0.05) 

Table No.3: Average of testes homogenates glutathione (GSH; mM/gT), glutathione peroxidase (GPx; 

U/mgT), glutathione S transferase (GST; nmol/min/gT), catalase (CAT; nmol/min/gT), superoxide 

dismutase (SOD; U/mgT) and thiobarbituric acid-reactive substances (TBARS; nmol/gT) in male rabbits 

treated di-ethylhexylphthalate (DEHP) 

S.No 
Animal 

Groups 

Glutathione 

(GSH; 

mM/gT) 

Glutathione 

peroxidase 

(GPx; 

U/mgT) 

Glutathione 

S-transferase 

(GST; 

nmol/min/gT) 

Catalase 

(CAT; 

nmol/min/g 

T) 

Superoxide 

dismutase 

(SOD; 

U/mgT) 

Thiobarbituric acid-

reactive substances 

(TBARS; nmol/gT) 

1 
Control 

(Mean±SE) 
4.48±0.99b 13.54±0.99b 0.123±0.99b 5.22±0.99b 12.28±0.99b 60.05±0.99b 

2 
DEHP 

(Mean±SE) 
3.26±0.8c 6.86±0.8d 0.052±0.8c 3.94±0.8c 9.02±0.8c 40.54±0.52c 

Values are means ± SEM of 5 rabbits in each group.  Mean with different letters (a- d) are significantly 

difference (p≤0.05) at same raw. Mean with the same letters (a-d) are non-significantly difference (p ≥ 0.05) 
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CONCLUSION 

It is evident from the gotten comes about that 

diethylhexylphthalate actuated articulated perilous 

impacts in testicles antioxidant and chemical 

exercises. This affect may lessen the useful and 

regenerative execution of creatures. Too, the 

measured parameters can be utilized as 

bioindicators for the negative impact and 

regenerative poisonous quality of the presentation to 

diethylhexylphthalate. Consideration of security 

safeguards ought to be taken amid utilization and 

introduction to diethylhexylphthalate to dodge its 

hurtful impact. 
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