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ABSTRACT 
Pharmaceutical waste and food contaminants have direct and indirect effects on 

quality of life and even ecosystem structure and function. The existence of the ecosystem 

concept leads to the interaction between living organisms and the environment, where the 

power distribution capacity can occur and influence the ecological concept such as the food 

chain, ecological pyramids and the food web. Physiophora alceae is present with vegetable 

residues and helps in their decomposition. The presence of a decomposing environment may 

lead to oxidative stress for the insect. There are plenty of exogenous antioxidants that are 

being used, especially Vitamin B12 to reduce oxidative stress and restore the balance 

between antioxidants and oxidants in the insect. In this study, the ability of P. alceae insects 

to be used as a bioremediation tool for drug and plant residues as well as to evaluate the use 

of vitamin B12 in adult P. alceae insects to reduce the physiological effects of oxidative 

stress markers on the insect was examined. Adult P. alceae insects were treated with 

commercial vitamin B12. The first group (250 insects) was treated with different 

concentrations (0.125, 0.25, 0.5, 1 μg/ml) of B12 for 6 hours and the second group (250 

insects) was treated with 2 μg/ml of B12 for different periods of time (1, 2, 3, 4 hours). The 

results indicated that there was an almost identical trend between different times and B12 

concentrations on the oxidative stress parameters examined, and the correlation factor 

between O2 and H2O2 showed a high positive correlation of 0.921. These results confirmed 

that treating insects with vitamin B12 increases their ability to reduce oxidative stress factors 

and increase the ability of insects to use them in biological treatment of drug and plant 

residues. 

 

 Keywords: Vitamin B; Antioxidants; Oxidative stress; Physiophora alceae; Reactive 

oxygen species; Bioremediation. 

 

INTRODUCTION 
Drug and food production is 

considered as a huge industry worldwide, 

especially fruit and vegetables. Thus, more 

than 30 % of fruit and vegetables are 

considered as loss as a result of pathogenic 

microbes or manufacturing processing 

(Pétriacq et al., 2018). These wastes lead 

to economic, social and even 

environmental impacts (Thassitou and  

Arvanitoyannis, 2001; Romanazzi et al., 

2016; Pétriacq et al., 2018; Huang et al., 

2020) as a result of greenhouse gases 

emissions. The environmental pollutants 

lead to destroy the ecosystem function and 

elevate the oxidative stress status in living 

organisms especially insects (Renault et 

al., 2016; Yousef et al., 2017; Nassar et 

al., 2020; Abdelfattah et al., 2021). In 

particular, the ecosystem functions focused 

on regulating ecological processes 

strengthens life systems and provides 

stability among trophic levels in the food 

chain and food web (Oliver et al., 2015; 

Delgado-Baquerizo et al., 2020). 

Therefore, the pollutants emission from 

food waste decaying can be released into 

the environment and biomagnified within 
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the food chain (Hop et al., 2002;  Majed et 

al., 2016; Kumar et al., 2020). This results 

in increasing the threats on top 

invertebrates, predators and higher 

vertebrates (Lima, 1998).  These pollutants 

have the ability to persist over long periods 

(e.g. persistent organic pollutants), and 

therefore, act as an essential threat factor 

to biodiversity (Vallack et al., 1998; 

Olisah et al., 2021). As, in a recent study, 

Abdelfattah et al. (2021) experimentally 

demonstrated the deleterious effect of 

normal levels of environmental pollutants 

on the oxidative stress parameters on 

different tissues of Physiophora alceae 

and Coccinella undecimpuctata adult 

insect, with respect to control levels. In 

Ailiopus thalasinus, the environmental 

pollutants emission from fertilizer 

production industry leads to elevate the 

levels of oxidative stress parameters which 

includes oxidants concentration and 

biomolecules damage levels which leads to 

oxidative stress (Abdelfattah et al., 2017; 

Yousef et al., 2019).To restore the 

oxidative stress hemostatic balance in 

insect, the activity of enzymatic and levels 

of non-enzymatic antioxidants should be 

elevated (Pisoschi and Pop, 2015; 

Abdelfattah et al., 2021).  

Some studies have indicated that 

vitamin B12 is an antioxidant, and a lower 

status of vitamin B12 might be a potential 

trigger contributing to restore oxidative 

hemostasis, particularly in patients with 

diabetes (Al-Maskari et al., 2012; 

Solomon, 2015; Lee et al., 2016). Also, 

other studies promote that vitamin B12 

acts as an antioxidant or anti-inflammation 

agent, which can reduce oxidative stress 

responses, which include inflammatory 

responses (Lee et al., 2016). Other studies 

demonstrate the mode of action of various 

antioxidants which includes induction of 

inflammation and cytokine as a result of 

oxidative stress induction (Voigt et al., 

2013). These inflammation and antioxidant 

factors can facilitate tissue repair as a 

result of aggressors for a long time 

(Michaud et al., 2013). However, shorting 

the time in inflammation factors 

mechanism leads to several age-related 

diseases, including Alzheimer’s and 

Parkinson’s (Guarner and Rubio-Ruiz, 

2015) and multiple modification of various 

living organisms' macromolecules 

(carbohydrates, proteins, lipids, and DNA) 

(Abdelfattah et al., 2017; Nassar et al., 

2020). Also, it is assumed that the nuclear 

factor-erythroid-2-related factor (Nrf2) 

expression is a key regulator of antioxidant 

defenses (Kaspar et al., 2009; Sies et al., 

2017). 

 Nowadays, many pharmaceuticals 

are listed as potential antioxidants by drug 

banks, including vitamins. These 

compounds are used to perform an 

essential role in restoring oxidative stress 

hemostasis, protect human health and 

behave as additives for cosmetics, food, 

and pharmaceutical products. Vitamin B12 

is considered as a highly complex, 

essential vitamin, and it could be formed 

naturally by bacteria (Fang et al., 2017). 

Vitamin B12 as a drug was approved by 

U.S. Food and Drug Administration 

(FDA) and its mechanism of action 

depends in  its role as a cofactor for 

several enzymes which include methionine 

synthase and L-methylmalonyl-CoA 

mutase enzymes (Wickramasinghe, 1995) 

that have an important role in synthesis of 

purines and pyrimidines bases of DNA and 

degradation of propionate compounds 

which is considered as an important 

reaction for proteins and fat metabolism. 

However, the deficiency of Vitamin B12 

levels leads to accumulation of 

methylmalonyl CoA which is responsible 

for the neurological manifestations of B12 

deficiency (Andrès et al., 2002).  

In this context, oxidative stress is 

the significance of imbalanced quantities 

among the levels of oxidants such as 

superoxide anion radicals, hydrogen 

peroxide, hydroxyl radical or, and 

antioxidants such as Superoxide dismutase 

(SOD), catalase (CAT), glutathione 

peroxidase (GPx), carboxyl esterase 

hydroxylase (CEH), glutathione reduced 
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(GSH), ascorbic acid, vitamin E, vitamin C 

and vitamin B12 in the living organism. 

All known non-enzymatic and enzymatic 

antioxidants were used to reduce the 

deleterious effects of ROS on essential 

macromolecules which include DNA 

single strand breaks, protein carbonyls, 

lipid peroxides, enzyme inhibition, 

carbohydrate oxidation. Antioxidant 

responses especially non-enzymatic ones 

are considered as the fast and first defense 

line in the living organisms and all these 

antioxidants have been categorized from 

various arthropods exposed to variety of 

stressful abiotic and biotic factors 

(Lalouette et al., 2011; Lawniczak et al., 

2013; Renault et al., 2016; Abdelfattah et 

al., 2017, 2021; Yousef et al., 2017). 

Although the use of vitamin B12 

after exposure to environmental pollutants 

from decaying food wastes is considered 

as an essential research point to determine 

the pattern of oxidative  stress parameter 

response, yet, the effects of using vitamins 

especially vitamin B12 have been poorly 

examined in insects. House (1966) 

revealed that the growth rate and 

development in Agria affinis (Fallén) can 

be enhanced by vitamins A and E and 

concluded that fat-soluble vitamins can fix 

various defects in the larval nutritional 

diets contaminated with chemicals. Etebari 

and Matindoost (2005) concluded that 

multivitamins treatments as supplementary 

nutrients resulted in a significant increase 

in biological and economical parameters of 

silkworm, Bombyx mori, such as larval 

weight, female and male cocoon weight, 

pupal weight and egg productivity with 

respect to control insect, however it can 

reduce egg hatching in insect treated with 

multivitamins. Salem et al. (2014) 

demonstrated the beneficial gut microbes 

which supplement host, African cotton 

stainer's (Dysdercus fasciatus), with 

essential vitamins especially B vitamins 

and can be important to the host's 

metabolic homeostasis.  

In this context, the present work 

aimed at assessing the physiological 

effects of the commercial vitamin B12 

doses on adults Physiphora alceae which 

are often conveniently used as nectar 

feeder. The flower doesn't contain injected 

vitamins. So, using insects as an 

experimental insect to evaluate the 

oxidative stress parameters as a result of 

vitamin B12 administered was performed. 

These effects were investigated on the 

level of reactive oxygen species, 

enzymatic and non-enzymatic antioxidant 

mechanisms in gut tissues of the studied 

insects. Also, injection of adult P. alceae 

with the treatment dose (2 µg/ml) of 

vitamin B12 for different time intervals 

was investigated to show its effect on the 

levels of O2
.-
, H2O2, SOD, and GSH from 

gut tissues of P. alceae adult. 

 

MATERIALS AND METHODS 

Insects rearing and vitamin B12 

treatments 
Adult insects of P. alceae were 

collected from Cairo University campus, 

identified and reared in the Entomology 

Department of the Faculty of Science, 

Cairo University (Giza, Egypt). Insects 

were reared in plastic boxes (10×10×10 

cm) at 37°C (RH 69%, 12:12h Light: 

Dark), and they were supplied with nectar 

solution for feeding and decaying 

vegetables for egg laying  and water. 

Before the adults were used for these 

experiments, they were starved for 24h to 

eliminate the feeding effect. The 

commercial vitamin B12 with the name of 

ECAVIT B12 was obtained from the 

Health Insurance Authority, Egypt. 

To study the effect of different 

concentrations of vitamin B12,  a group of 

250 adult insects of P. lalceae were 

obtained and divided into 5 subgroups, 

each contains 50 adult insects. The first 

subgroup was the control group and was 

not injected with vitamin B12 but received 

deionized water only (1 µl). Insects of the 

other subgroups were injected with 1 µL 
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of the prepared concentrations of vitamin 

B12 (0.125 , 0.25 , 0.50 and 1.0 µg/ml, 

respectively).  All injected Insects and the 

control group were dissected after 6 h to 

obtain their gut. 

To study the effect of different post 

injection time, a group of 250 adult insects 

were used. They are divided into 5 

subgroups each containing 50 adult 

insects. The first subgroup received 

deionized water only and acted as a control 

group, while the other subgroups were 

injected with a dose of 2 µg/ml of vitamin 

B12. The control and treated subgroups 

were dissected after 0, 1, 2, 3 and 4 hours 

of injections, respectively to obtain their 

gut. 

Injection of each adult insect was 

carried out by using a micro syringe into 

the intersegmental membrane of 3
rd

 

thoracic leg of insect under binocular with 

10x magnification. The dissected gut was 

stored at - 20°C until use.  

 
Measurements of the amounts of superoxide 

anion radicals and hydrogen peroxide 

For each sample, The O2
•-
 

production rate of experimental samples 

was determined using a spectrophotometer 

according to the method of Chen and Li 

(2001). The reaction mixture contains 0.25 

ml epinephrine (1 mM), 0.25 ml NADPH 

(1 mM), and 0.5 ml potassium phosphate 

buffer (50 mM; pH 7.0), and 150 µg 

protein of experimental samples. The level 

of superoxide anion radical was 

determined by the rate of conversion of 

epinephrine to adrenochrome with 1 mM 

NADPH as substrate. The absorbance 

difference (A485- A575) was recorded. O2
•-
 

production rate was expressed as OD/mg 

protein/min. 

In addition, the H2O2 concentration 

was measured using spectrophotometer 

following the method described by Junglee 

et al. (2014) where 150 mg of each body 

sample (or 150 µL for hemolymph) was 

homogenized at 4 ˚C for 10 min into 1 ml 

of a solution containing 0.25 ml 

Trichloroacetic acid (TCA) (0.1% (v:v)), 

0.5 ml KI (1 M) and 0.25 ml potassium 

phosphate buffer (10 mM, pH 7.0). This 

procedure combines the extraction of H2O2 

and the colorimetric reaction; samples 

were quickly covered with aluminum foil 

to limit their alteration by light. The blank 

was obtained by replacing KI by 0.5 ml of 

H2O. The homogenates were then 

centrifuged at 12,000 × g for 15 min at 4 

˚C. For each sample, an aliquot of 200 μl 

of the supernatant was transferred to the 

well of an UV-microplate and incubated at 

20 ˚C for 20 min before the absorbance 

was measured at 240 nm. A calibration 

curve, obtained with H2O2 standard 

solutions prepared in 0.1% TCA, was used 

for quantification. H2O2 concentration was 

expressed as ppm. All samples and blanks 

were analyzed in triplicates. 

 

Measurements of the amounts of 

reduced glutathione   
The concentration of glutathione 

(GSH), which has a non-enzymatic 

antioxidant activity, was conducted by 

colorimetric methods according to the 

procedure of Allen et al. (1984). 200 mg 

of each body sample (200 µL for 

hemolymph) was homogenized with 2 ml 

of 5% (w/v) TCA in 1 mM EDTA before 

being centrifuged at 10,000 × g for 20 min 

at 4 °C. A volume of 1 ml of the reaction 

mixture, which contained 150 μl of 

extract, 800 μl of 0.1 M phosphate buffer 

(pH 8.0), and 50 μl (0.01% in 0.1M 

phosphate buffer, pH 8.0) of 5, 5´-Diothio 

bis-2-nitrobenzoic acid (DTNB), was 

mixed thoroughly, and then incubated at 

25 °C for 20 minutes. The absorbance of 

the reaction mixture was measured at 412 

nm. The GSH content was determined 

from a GSH standard curve, and the GSH 

concentration was expressed in µg GSH/ 

mg protein. 

 

 Measurements of the catalytic activities 

of superoxide dismutase enzyme 
For each replicate, SOD activity 

was measured based on the procedure 

described by Misra and Fridovich (1972). 
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The reaction mixture was as follows: 0.4 

ml of a sodium carbonate buffer (200 mM; 

pH 10.0), 35 µl of EDTA (10 mM), 87 µl 

of the supernatant of the appropriate tissue 

and 0.5 ml of freshly prepared epinephrine 

(15 mM). The absorbance was measured at 

480 nm. SOD activity was expressed as 

OD/µg protein/min. 

 

Total protein amount 
The total protein concentration was 

quantified for each body sample with 

Bradford’s method (Bradford 1976), using 

Coomassie Brilliant Blue (COBB). A 

volume of 0.9 ml of the dye reagent (10 

mg COBB mixed with 5 mL methanol and 

10 ml of 85% O-phosphoric acid, 

completed to 100 mL with distilled water) 

was mixed with 0.1 ml of body sample, 

then left for 2 min before measuring the 

optical density of the samples at 595 nm. 

The blank consisted in distilled water 

instead of the protein sample. Bovine 

serum albumin (BSA) fraction V (Sigma-

Aldrich) dissolved in 0.15 M NaCl was 

used as drawing the calibration curve. 

 

Statistical analysis 
As a first step, a robust test of 

equality of means was done for the 

equality of variance and test significantly 

effect of different experimental 

concentrations of vitamin B12 and time 

course post injection on physiological 

endpoints were measured  (O2
.-
, H2O2, 

SOD, and GSH) from gut tissues of P. 

alceae adult. In a second step, the effect of 

the different concentrations and time 

course post injection of vitamin B12 on the 

levels of O2
.-
, H2O2, SOD, and GSH in the 

gut of adult of P. alceae was assessed by 

performing a one-way analysis of variance 

(ANOVA), followed by Tukey′s post-hoc 

tests when necessary. All statistical 

analyses were performed using IBM SPSS 

Statistics for Windows (Version 17.0. 

Armonk, NY: IBM Corp.). 

 

RESULTS AND DISCUSSION 
Robust tests of equality of means, 

revealed that, each case of the different 

concentrations and  time course post 

injection of vitamin B12: (0, 0.125, 0.25, 

0.5, 1 µg/ mL) and (0, 1, 2, 3, and 4 h), 

had significance difference among each 

treatment of injected vitamin B12 on  

superoxide anion radical (O2
•-
), 

 
hydrogen 

peroxide (H2O2), glutathione reduced 

(GSH) and superoxide dismutase 

antioxidant enzyme (SOD) measured in 

gut tissue homogenates of Physiphora 

alceae  (Table 1).  

 

 

Table 1. Robust tests of equality of means, showed, the Welch, Brown Forsythe, degree of 

freedom and significance values  of superoxide anion radical (O2
•-
), 

 
hydrogen peroxide 

(H2O2), glutathione reduced (GSH) and superoxide dismutase antioxidant enzyme (SOD) 

measured in gut tissue homogenates of adults of Physiphora alceae. Adult insects were 

injected with different concentrations of vitamin B12: (0, 0.125, 0.25, 0.5, 1 µg/ mL) and 

injected with 2 µg/ m for different time course post injection (0, 1, 2, 3, and 4 h).  
Item Test Factor Welch Brown Forsythe df P-value 

ROS 

H2O2 
Conc. 170.2 117.9 4 <0.0001 

Time 3.4 3.7 4 <0.0001 

O2
.-
 

Conc. 30.5 38.4 4 <0.0001 

Time 45.1 85.5 4 <0.0001 

AO 
SOD 

Conc. 192.8 87.8 4 <0.0001 

Time 133.9 92.9 4 <0.0001 

GSH 
Conc. 1131.3 1096 4 <0.0001 

Time 18.3 26.2 4 <0.0001 
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Oxidative stress occurred as a 

result of over production of oxidants, 

including  O2
•-
 and  H2O2 and depletion of 

both non-enzymatic and enzymatic 

antioxidants, including GSH and SOD. 

There are a lot of external and internal 

antioxidant factors related to decrease the 

concentration of oxidants and increase the 

concentration of antioxidants, for example, 

Van De Lagemaat et al. (2019) reported 

that antioxidant properties of vitamin B12 

includes the depletion in the concentration  

 

 

 

 

 

 

 

 

 

of   O2
•-
, amounts of protein carbonyls and 

lipid peroxides, however, the antioxidant 

ability of vitamin B12 can increase the 

concentration of GSH. The present results 

revealed that vitamin B12 treatment at the 

concentration of 2 µg/ml doesn't affect the 

concentration of H2O2 at 2 hours post 

injection treatment in the adult  of P. 

alceae. However, the concentration of 

H2O2 decreased, with respect to control, at 

concentration range 0.125 to 1 µg/mL 

(Figs. 1 and 2).  

 

 

 

 

 

 

 

  

 

 

 

 
 

 

Fig. 1. Effects of different concentration of commercial vitamin B12 on the amount (mean, 

P25, P75) of superoxide anion radical (O2
•-
),

 
hydrogen peroxide (H2O2), superoxide 

dismutase antioxidant enzyme (SOD) and glutathione reduced (GSH) measured in gut tissue 

homogenates of adults of Physiphora alceae. Adult insects were injected with different doses 

of vitamin B12: 0, 0.125, 0.25, 0.5, and 1 µg/mL. ‘Small letters’ at the top of the boxplot 

report the statistical comparisons among control and vitamin B12-treated larvae at each tissue 

separately (ANOVA, Tukey′s-b test, p < 0.05).  
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Fig. 2. Effects of different concentration of commercial vitamin B12 on the amount (mean, P25, P75) 

of superoxide anion radical (O2
•-
), hydrogen peroxide (H2O2), glutathione reduced (GSH) and 

superoxide dismutase antioxidant enzyme (SOD) measured in gut tissue homogenates of adults of 

Physiphora alceae. Adult insects were injected with different time course post injection of vitamin 

B12: 0, 1, 2, 3, and 4 h. ‘Small letters’ at the top of the boxplot report the statistical comparisons 

among control and vitamin B12-treated larvae at each tissue separately (ANOVA, Tukey′s-b test, p < 

0.05).  

 

The highest concentration of 

vitamin B12 application (1 µg/ml) resulted 

in a high depletion in the levels of O2
•-
 and 

H2O2, with the factor of 0.25-x and 0.67-x 

respectively with respect to control value 

(SS=59.1, 818.8; df= 4, 4; MS= 14.7, 

204.7; p<0.001) (Fig. 1). The low H2O2 

levels were significantly lower in the gut 

homogenates of adult insect injected with 

1 µL of vitamin B12 at the concentrations 

(0.125, 0.25, 0.5, and 1 µg/ ml) as 

compared with the control. This result 

recommends the reality of a threshold 

concentration of vitamin B12 

administration to avoid production of 

oxidants. Also, the results demonstrated a 

strong positive correlation between 

vitamin B12 and concentration of GSH 

with a polynomial type of equation and the 

accuracy was checked by the value of chi 

square (Table 2).  However, there was a 

negative correlation among vitamin B12 

and levels of O2
•-
 or H2O2 or SOD.   

Table 2.  Pearson’s correlation coefficient between vitamin concentration and: superoxide 

anion radical (O2
•-
), hydrogen peroxide (H2O2), glutathione reduced (GSH) and superoxide 

dismutase antioxidant enzyme (SOD) measured in gut tissue homogenates of adults of 

Physiphora alceae.  

Item Test r Equation Type of equation R
2
 

ROS 
H2O2 -0.964** Y= -38.1x +1271.7 

Linear 
0.96 

O2
.-
 -0.960** Y= -185x +3135 0.94 

AO 

SOD -0.758** Y= -132x +1544 
Polynomial 0.72 

GSH 0.633* Y= 1257x
2
 -58850x +6744 

0.52 
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There are a few literature reviews 

focused on the effects of vitamin B12 

administration on insect's biochemistry 

and physiology, so, the interpreting of this 

research results is done with respect to 

animal taxa and even humans.  In vitro 

analysis of human aortic endothelial cells 

which were supplied with Vitamin B12 in 

the form of cyanocobalamin, showed a 

depletion of superoxide levels in 

mitochondria and cytosol  (Moreira et al,. 

2011). Chan et al. (2018) reported a 

depletion rate of superoxide in the long-

evans rats in case of in vivo administration 

of vitamin B12. This depletion may be 

related to scavenging activity of vitamin 

B12 using enzymatic processes (Moreira et 

al., 2011; Chan et al., 2018; Van De 

Lagemaat et al., 2019).  

The link between increased levels 

of glutathione and vitamin B12 

administration was reported to be indirect 

by Manzanares and Hardy (2010) and 

Karamshetty et al. (2016). These finding is 

matched with the finding of the present 

research which includes a significant 

elevation of GSH at the B12 concentration 

0.5 and 1 µg/mL and all-time course post 

injection of vitamin B12 (1-4 h) of the gut 

homogenates of adult P. alceae (Figs. 1 

and 2). In this context, Van De Lagemaat 

et al. (2019) concluded that there was an 

obvious relation between vitamin B12 and 

oxidative stress. This direct or indirect 

relationship approved that lower B12 

status is associated with the elevation of 

pro-oxidants and depletion of antioxidants. 

Birch et al. (2009) and Politis et al. 

(2010) revealed that vitamin B12 may 

protect against oxidative stress especially 

in inflammation cases by controlling 

cytokines and growth factors expression 

especially in rates and examined patients. 

This hypothesis can be achieved through 

adjusting the activity of transcription 

factor- κB. The depletion in vitamin B12 

led to increasing the levels of oxidants and 

decreasing the levels of antioxidants 

especially GSH as shown in Figure (1). 

This may be clarified through the 

following mechanism, depletion of vitamin 

B12 leads to decrease the level of 

homocysteine which is considered as a 

cofactor of B12. This depletion rate leads 

to decrease the conversion rate of 

methionine and elevate homocysteine 

levels which leads to increased levels of 

oxidants as a result of self auto-oxidation 

and formation of H2O2  (Loscalzo 1996; 

Tyagi, 2005). 

 There was a significant decrease of 

levels of SOD, antioxidant enzyme 

activity, in the gut homogenates of the 

investigated adult insect P. alceae as a 

result of increasing the concentration and 

time of post injection of vitamin B12 into 

insect as compared with control (Fig. 1), 

except in the gut tissues of 3 hours post 

injection dose. SOD is well known for its 

ability to scavenge O2
•-
  (Ighodaro and 

Akinloye, 2018; Yousef et al., 2017; 

Abdelfattah et al., 2021). Ighodaro and 

Akinloye (2018) classified the antioxidants 

response against O2
•-
  into 1

st
, 2

nd
, 3

rd
 and 

4
th

 line antioxidants defense. The first line 

of antioxidants action includes SOD, CAT 

and GPX even in case of endogenous or 

exogenous source generation of O2
•-
The 

slight increase activity of SOD recorded in 

the present study may propose that the 

enzyme has ability to control the oxidant 

production in treated insect, with the aid of 

vitamin B12 action, so it may give the 

ability to protect from induction of 

oxidative action , depending on 

physiological situation (Álvarez-Diduk 

and Galano, 2015; Yousef et al., 2019; 

Abdelfattah et al., 2021).  

 The time series modelling of 

average concentrations of the injected 

vitamin B12 doses was shown in Figure 

(3). The results reported that there was a 

prediction increase in the level of 

oxidative stress parameters when the dose 

of vitamin B12 increases. To determine a 

proper model for a given time series data, 

it is necessary to carry out the 

autocorrelation factor (ACF) and partial 
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autocorrelation factor (PACF) analysis. 

Figure (4) showed that there were 

significantly large sample ACF values at 

increasing lags, which do not diminish 

quickly. The diagnosis and testing a 

supposed model through analysing 

residual series between forecasted series 

and original series, it can be concluded 

that the residual series were appeared as a 

white noise series as ACF, and ACF in 

Figure (4) are nearly equal to zero.  This 

implies that the supposed ARIMA model 

is valid for data in Figure (3). Therefore, 

temporal analysis of vitamin B12 dose 

revealed significant effect of time on 

oxidative stress parameters, so, using 

spatial analysis of pollutants concentration 

a long pollution gradient was feasible. 

  In this study, the effects of time 

course and concentration course of vitamin  

 

 

B12 were examined. Vitamin B12 may be 

used as exo-non enzymatic antioxidants to 

scavenge the oxidants, this compound is a 

vital micronutrient essential for 

metabolism and catabolism (Moreira et al., 

2011). When used vitamin B12 as 

antioxidants of oxidative stress generated 

from exposure of environmental pollutants 

resulting from decaying vegetables, the 

adults of the fly P. alceae which received 

highest concentration of vitamin B12 were 

characterized by low levels of H2O2. Also, 

the experimental insects left for the highest 

time post injection of vitamin B12, were 

characterized by increasing their 

concentration of GSH. This finding 

suggests the ability of B12 to protect P. 

alceae against oxidative stress resulting 

from environmental pollution and this will 

help this insect to be used as a 

bioremediation tool of drug and vegetable 

wastes.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3. Time series of observed, 

fit, upper limit, lower limit, and 

forecast of time course post 

injection of vitamin B12 (0, 1, 2, 

3, and 4 h) on the tested oxidative 

stress parameters (a) superoxide 

anion radical (O2
•-
), 

 
(b) hydrogen 

peroxide (H2O2), (c) glutathione 

reduced (GSH) and (d) 

superoxide dismutase antioxidant 

enzyme (SOD) measured in gut 

tissue homogenates of adult of 

Physiphora alceae. 

 
 



198 

Eman A. Abdelfattah 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4. The autocorrelation function (ACF), and partial autocorrelation function plot (PACF) 

of the residual series between the forecasted series and the real (differential) series of time 

course post injection of vitamin B12 (0, 1, 2, 3, and 4 h) on the tested oxidative stress 

parameters (a) superoxide anion radical (O2
•-
), 

 
(b) hydrogen peroxide (H2O2), (c) glutathione 

reduced (GSH) and (d) superoxide dismutase antioxidant enzyme (SOD) measured in gut 

tissue homogenates of adult of Physiphora alceae. Solid lines represent the upper and lower 

confidence limit coefficient.  
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المستخلص 

ّفبٌبداألدوٌخوٍيىصبداىطعبًىهبرأصٍزادٍجبشزحوغٍزٍجبشزحعيىعىدحاىحٍبحوحزىهٍنوووظٍفخاىْظبً

ٌؤديوعىدٍفهىًاىْظبًاىجٍئًإىىاىزفبعوثٍِاىنبئْبداىحٍخواىجٍئخ،حٍشٌَنِأُرحذسقذرحرىسٌع.اإلٌنىىىعً

 Physiophoraىحشزحرزىاعذا.اىطبقخوٌؤصزعيىاىَفهىًاىجٍئًٍضواىسيسيخاىغذائٍخواألهزاٍبداىجٍئٍخوشجنخاىغذاء

alceae قذٌؤديوعىدثٍئخٍزحييخإىىاإلعهبداىزأمسذيىيحشزحو.رحييهبوهىرسبعذفىاىخضزوادٍعٍيخيفبد.

ىزقيٍو"12فٍزبٍٍِة"هْبكاىنضٍزٍِاىعقبقٍزاىخبرعٍخاىَضبدحىألمسذحاىزًٌزٌاسزخذاٍهب،وخبصخفٍزبٍٍْبد

فًهذٓاىذراسخ،رٌفحصقذرح.فىاىحشزحاإلعهبداىزأمسذيواسزعبدحاىزىاسُثٍٍِضبداداألمسذحواىَىاداىَؤمسذح

ىزقٌٍٍاسزخذاًىَعبىغخاىحٍىٌخىَخيفبداىعقبقٍزواىْجبربدومذىلهأداحكالسزخذاٍهبPhysiophora alceaeحشزاد

.عيىاىحشزحاىزأصٍزاداىفسٍىىىعٍخىعالٍبداإلعهبداىزأمسذيىيحذٍِP. alceaeفًاىحشزاداىجبىغخB12فٍزبٍٍِ

ثززمٍشادٍخزيفخ((حشزح250)اىَغَىعخاألوىى.اىزغبريB12ثفٍزبٍٍِP. alceaeعىىغذاىحشزاداىجبىغخ

2عىىغذثـ(حشزح250)ىضبٍّخسبعبدواىَغَىعخا6ىَذحB12ٍِ(ٍو/ٍٍنزوغزاً1،0.5،0.25،0.125)

ٍبصورقزٌجبثٍِددىذاىْزبئظعيىوعىدارغبًٓ.(سبعبد3،4،2،1)سٍٍْخٍخزيفخىقززادB12ٍوٍِ/ٍٍنزوغزاً

وO2عيىٍعبٍالداإلعهبداىزأمسذياىزًرٌفحصهب،وأظهزعبٍواالررجبطثٍِB12األسٍْخاىَخزيفخورزمٍشاد

H2O2ٌشٌذٍِقذررهبعيىرقيٍو12أمذدهذٓاىْزبئظأُعالطاىحشزادثفٍزبٍٍِة.0.921عبىىٍىعترزاط

.ىَخيفبداىعقبقٍزواىْجبربداىَعبىغخاىحٍىٌخاسزخذاٍهبفىعىاٍواإلعهبداىزأمسذيوسٌبدحقذرحاىحشزادعيى




