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ABSTRACT: 

With an impact on 2% to 7% of pregnancies, preeclampsia is a major contributor to 

maternal and neonatal death. This study examines the potential advantages of vitamin 

E and C supplements for high-risk expectant women in order to mitigate the risk of 

preeclampsia. 

Methods: This double-arm randomized controlled trial comprised two groups: 588 

primigravida women at 18-22 weeks gestation with aberrant uterine artery Doppler 

readings (84 of whom were identified as high-risk) and the preeclampsia history of 

fifty women or related conditions. Vitamins C and E, or a placebo, were given to one 

hundred volunteers at random. Doppler scans and levels of plasminogen activator 

inhibitors 1 and 2 were used to track their progress throughout the pregnancy (PAI-

2).patient's preeclampsia history  

Results: Preeclamptic women exhibited significantly higher PAI-1 levels than 

normotensive women (165 ± 72.9 vs. 110.9 ± 37.7, P = 0.03), whereas PAI-2 levels 

were substantially lower (104 ± 33.8 vs. 180.7 ± 66.8, P = 0.018). The intervention 

group had a preeclampsia prevalence of 8%, opposite of what happened in the control 

group because they a prevalence of 24% (P = 0.123). The occurrence of gestational 

hypertension (18% vs. 12%, P = 0.713) and blood pressure values between the groups 

were not significantly different 

Conclusion: Taking preeclampsia prevention vitamins C and E did not lower the 

likelihood of the condition in high-risk pregnant women.. In order to investigate the 

potential benefits or limitations of antioxidants in the prevention of preeclampsia, it is 

imperative to conduct larger, multicentre trials  
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INTRODUCTION: 

With a prevalence of 2% to 7% of all pregnancies, preeclampsia is a significant cause of 

neonatal and maternal mortality. Women who are expectant for the first time (nulliparous) 

exhibit a higher incidence. There are numerous risk factors connected to preeclampsia, in this 

case chronic hypertension, insulin resistance, obesity, twin or multiple pregnancies, and a 

family history of preeclampsia: [1].  

Preeclampsia is characterized by a rise in blood pressure, which may be expressed as an 

SBP of 140 or higher or a DBP of 90 or higher.. Proteinuria is diagnosed by a 24-hour urine 

collection that contains 300 mg of protein or more, and symptoms include migraines, visual 

disturbances, and discomfort in the upper epigastric or right upper quadrant [2].  

Although the etiology and pathogenesis of preeclampsia are still unclear, some findings 

suggest that damage to endothelial cells induced by free radicals predisposes to the origin of 

this condition [3]. Oxidative stress, which results from poor blood supply to the placenta, 

may cause inflammation and the onset of preeclampsia [4]. 

Preeclampsia can lead to adverse effects on the mother's health, including cerebral 

hemorrhage, seizures, visual impairment, acute renal injury, coagulation disorders, and 

increased risk of placental abruption. All of these complications increase the risk of maternal 

mortality [5]. For the fetus, it can cause premature birth, intrauterine fetal growth retardation, 

and miscarriage [6]. 

The generation of free radicals has the potential to cause endothelial cell dysfunction. To 

protect endothelial function and lessen the likelihood of preeclampsia, antioxidants may be 

used to lower oxidative stress [7]. In preeclampsia, the mother's serum oxidative stress levels 

are higher than normal [8,9]. Vitamins C (ascorbic acid) and E, thanks to their antioxidant 

characteristics, may protect against preeclampsia and oxidative stress, according to recent 

studies [10–12].  

Vitamin E is an antioxidant that dissolves in lipids, although vitamin C is water-soluble. 

Their complementary effects have been shown in laboratory settings. [13,14]. One process 

that vitamin C plays in is the synthesis of nitric oxide (NO). from L-arginine, an essential 

endothelial relaxing factor, through the action of the NO synthase [15]. Additionally, it has 

antioxidant activity. Vitamin E is utilized for its capacity to prevent or regulate diseases that 

are linked to oxidative stress [16,17].  

We set out to determine if antioxidant supplementation had any beneficial effects on 

endothelium and placental function indicators. PAI is an indication of endothelial cell activity 

as it is mostly generated by endothelial cells. Preeclampsia is characterized by a much more 

rapid rise in blood PAI-1 levels than the typical course of a pregnancy. In healthy 
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pregnancies, the plasma concentrations of PAI-2, which the placenta produces, gradually rise; 

however, when placental function is disrupted, these concentrations fall. While PAI-1 to PAI-

2 ratios decrease in healthy pregnancies as a result of the growing placenta, they rise in 

preeclampsia as a result of the insufficiency of the placenta and the activation of endothelial 

cells [18,19].  

This ratio was employed in our investigation to denote the progression of the disease. 

One of our secondary outcomes is the prevalence of pre-eclampsia. 

 

Forensic Medicine in Pharmaceutical Research 

The fundamental principles of forensic medicine have been implemented in the study of 

drugs, vitamins, and dietary supplements' safety and efficacy in clinical investigations. 

Forensic medicine is traditionally used in death investigations, but it can also be effectively 

used to study the availability, distribution, metabolism, elimination (pharmacokinetics), and 

effects (pharmacodynamics) of chemicals and their metabolites in humans. Generally, these 

principles are used in investigations of high-risk chemicals, focusing on the mechanism and 

cause of death. However, they can also be used to study the influence of drugs, chemicals, 

and preparations on living human beings, i.e., their safety and efficacy. [20] 

The concentrations of the chemicals studied are usually much lower than in postmortem 

investigations. Other aspects in setting up the study include medicinal, legal, and other 

conditions, such as the obligatory nature of informed consent from volunteers.  [21] 

The safety of the preparations is evaluated through tolerance and other studies at the 

beginning of the investigations. The most important of these studies is the clinical trial (the 

phase I study with healthy volunteers), where special emphasis is placed on the safety, 

tolerability, and pharmacokinetics of the preparation. [22] 

It is also possible and crucial during the earlier development phase of the drug and its 

preparations to test their efficacy, with the basic idea still being underdosing and better 

control of the risks compared to later studies. [23] 

The model is also an effort for the wider detection of the efficacy of vitamins, vitamin-

like substances, and other over-the-counter preparations. Such investigations are presently 

largely and perhaps inherently impossible to carry out with the existing and traditional 

methodology of randomized, double-blind, placebo-controlled studies. Agents with a small 

therapeutic window and an unwanted side effect profile, such as antidepressant and 

antipsychotic medications or antibiotics, are focused on. [24] 
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Role of Forensic Medicine in Investigating Adverse Effects of Vitamin C and E 

A review of the history of forensic medicine reveals that it approached background 

issues, delving into the consideration of complete criminal cases involving individual victims. 

With the passage of time, it began to deal with various aspects of crimes. In particular, the 

issue of medicines was discussed, usually dealing with poisonings and the use of medicines. 

The medical aspects here involved considering the mechanism of action, time of appearance 

and duration, and the construction of knowing some "norm" on the basis of which to ascertain 

whether the use of substances was lawfully disturbed. In this case, exploring the safety and 

efficacy of vitamins could be a basis for the eventual investigation of "adverse effects" by 

forensic medicine. Vitamins being natural compounds cannot "take vices" onto their own 

character, and in this sense, cannot be considered as poisonous. However, there might be a 

consideration on exceeding daily allowed intake on their recommendation either on purpose 

or by mistake, and in rare and anecdotal cases, doubts on their efficacy. In this regard, 

vitamins would remain in the domain of medicine and dietary conditions, but there would be 

no interest in the substantive legal aspect for law enforcement bodies to investigate such 

conditions by their nature. [25] 

In particular, the widespread use of artificial forms of vitamins would have an e-

commerce character. Such conditions raise a substantive legal aspect due to the distribution 

of potentially harmful products, regardless of whether they are toxicological or medicinal 

compounds. On such a basis, the act would be considered a crime of non-compliance with 

medicines and medicinal substances and regulation of medicinal drugs and auxiliary 

medicinal substances, etc. Given such a conjunction of circumstances, when considering the 

possibility and obligatory investigation of possible cases on "adverse effects" because of the 

use of vitamins, their safety and efficacy should be studied from the standpoint of forensic 

medicine. There are several pharmacological aspects based on which the eventual advisory 

expertise work on ascertaining the "adverse effects" by the use of vitamins could be 

undertaken. [26] 

Patients and Methods 

 Study Design and Setting 

A double-arm randomized controlled trial investigation was conducted at Port Said 

Hospitals under ERN: MED s.no (137) FCT_005 dated 4/2/2024. The study was a double 

arm randomized controlled trial in which we divided. The participants were divided into two 

categories. The first group was administered 1000 mg of vitamin C (Cevitil effervescent, 

EPICO) and 400 IU of vitamin E (E-viton 400 Pharco), while the second group was 

administered a placebo. 
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Participants and Procedure 

Two groups were formed from us.: Group I consisted of 588 primigravida women, 

each of whom was between 20- and 24-weeks gestational age. The Doppler screening of the 

uterine artery revealed that 42 women had aberrant Doppler waveforms, which suggests an 

elevated risk of preeclampsia. We requested that these 84 women return for a re-scan at 24 

weeks of gestation. Subsequently, 22 women (25%) withdrew from the study as a result of 

their routine uterine artery scans. Ultimately, 12 additional women withdrew, 8 declined to 

take medication during pregnancy, and 4 relocated to a different center. Group II consisted of 

50 expectant women who had experienced pre-eclampsia, eclampsia, or HELLP syndrome 

during their previous pregnancies.  

Ultimately, we had 100 participants, who were randomly assigned to two groups of 50 

women. A placebo was administered to the other group, while one group received a 

combination of 1000 mg of vitamin C (Cevitil effervescent, EPICO) and 400 IU of vitamin E 

(E-viton 400 Pharco). During the latter half of their pregnancies, women with a history of 

preeclampsia and a persistent aberrant uterine artery waveform were subjected to rigorous 

surveillance, which included assessments every four weeks. This follow-up, in addition to 

standard obstetric care, guaranteed that the antenatal notes of all participants contained 

recordings of uterine artery Doppler results. In addition to Doppler, venous blood was 

collected and processed to measure PAI-1 and PAI-2. The samples were initially placed on 

ice and subsequently centrifuged  three hours following collection. Subsequently, they were 

stored at -70°C until they were analyzed in more detail.  

Outcome 

The ratio of PAI-1 to PAI-2 in our study was the primary outcome. While PAI-1 is 

predominantly produced by endothelial cells, it is a marker for endothelial cell activation. 

PAI-2 is synthesized by the placenta and is indicative of placental function. The ratio of PAI-

1 to PAI-2 diminishes as the placenta increases in size during normal pregnancies. However, 

in preeclampsia, this ratio is elevated as a result of placental insufficiency and increased 

endothelial cell activation. Secondary outcomes included preeclampsia and gestational 

hypertension, as well as their severity. Severe gestational hypertension was diagnosed by two 

DBP readings of 110 mmHg or higher with a minimum of 4 hours between them or one DBP 

reading of at least 120 mmHg, while gestational hypertension was diagnosed by two DBP 

readings of 90 mmHg or higher with a minimum of 4 hours between them. Two results of 2+ 

or higher on dipstick examination of urine samples or excretion of 300 mg or more in 24 

hours constitute a diagnosis of proteinuria. A few examples of negative perinatal outcomes 

include placental abruption, spontaneous preterm birth (before 37 weeks gestation), 

intrauterine death, and the birth of neonates who were deemed tiny for gestational age. 
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Important conclusions about the efficacy of antioxidant supplementation in preventing 

preeclampsia were drawn from these data.  

Statistical analysis 

We conducted the statistical analysis using Excel and SPSS version 10 [27]. The study 

consisted of two main parts. In the first part, we used descriptive statistics to present data as 

(Mean ± SD) and frequencies in proportion. In the second part, about quantitative data, 

comparisons between the two groups were made using the student t-test (for mean values 

with SD) and the chi-square test (for median values with a range and frequency in 

proportion). The significance level was p ≤ 0.05, with a confidence interval of 95%. 

Results 

Study population. 

A Doppler assessment was performed on 588 primigravidae with gestational ages 

ranging from 20 to 24 weeks. 84 women from the initial cohort exhibited aberrant Doppler 

findings. They were requested to return for a follow-up scan at 24 weeks into their 

pregnancy. Out of the 84 women, 62 individuals (73.8%) continued to exhibit persistently 

abnormal findings. At the 24-week mark, the remaining 26% of the participants (22 women) 

were excluded from the study as a result of routine uterine artery examinations. Additionally, 

12 women were withdrawn from the study at this juncture. Two of the women requested to 

transition their antenatal care to alternative locations, three opted not to continue taking 

medication throughout pregnancy, and one woman failed to return for subsequent visits 

despite receiving numerous reminders. In the second cohort, 56 expectant women who had 

previously experienced preeclampsia were included, and six of them were also excluded from 

the study. The reason for this was that one woman requested to transition her antenatal care to 

a different location, another preferred not to continue taking medication throughout 

pregnancy, and one woman did not return for further visits despite receiving multiple 

reminders. As a result, the investigation was eligible for a total of 50 cases.  

Out of the 100 women who were included, 50 were randomly assigned to each cohort. 

The intervention and control groups had a mean age of 28.9 (6.4) and 29.8 (5.6), respectively. 

The mean SBP of the vitamins group was 112(12) at baseline, while the control group had a 

mean of 110(12). The mean age, body mass index, and blood pressure of both groups were 

statistically insignificant. Table (1) displays the baseline information.  

Incidence of pre-eclampsia and gestational hypertension 

Four women were diagnosed with preeclampsia in the intervention group, the incidence 

of which was 8%. One exhibited moderate symptom, while the other presented with a severe 

presentation. The control participants had an incidence of 24% (12 women), with 8 exhibiting 

mild disease and 4 exhibiting severe symptoms. Table (2) demonstrates that no significant 
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difference was observed between the two groups (P = 0.123).  

Table (2) illustrates that there were no statistically significant differences between the 

intervention and the placebo in terms of gestational hypertension (20% vs. 14%, respectively, 

P = 0.713).  

Blood pressure values during pregnancy (mmHg) 

In patients who developed preeclampsia, no significant difference was observed between 

the intervention and control groups in terms of the mean SBP (160 ±20.3 vs 156±3.13 

respectively, P = 0.42) and the mean DBP (110 ±13.7 vs 105±15.7 respectively, P = 0.27) 

(Table 3).  

Table (4) also indicates that there was no statistically significant difference between the 

two groups in terms of SBP and DBP among women who developed gestational hypertension 

(P = 0.26 and P = 0.96, respectively).  

PAI-1 and PAI-2 values (ng/ml) 

PAI-1 was significantly elevated in women who developed preeclampsia compared to 

normotensive women (165±72.9 vs 110.9±37.7, respectively, P = 0.03). In contrast, the level 

of PAI-2 was markedly lower in women who developed preeclampsia than in normotensive 

women (104±33.8 vs 180.7±66.8, respectively, P=0.018). 

Discussion 

In this trial, the administration of daily doses of vitamin C and E to women with 

consistently abnormal Doppler waveforms and those who had previously experienced pre-

eclampsia resulted in a statistically insignificant decrease in the incidence of pre-eclampsia 

and a negligible increase in the occurrence of gestational hypertension, taking into account 

the impact of antioxidants. When the mean SBP and DBP during pregnancy were analyzed, 

no significant differences were observed between these groups. In addition, the trial 

demonstrated a significant increase in PAI-1 levels among women who developed 

preeclampsia in comparison to those who remained normotensive. Conversely, women who 

developed preeclampsia exhibited a substantial decrease in PAI-2 levels when contrasted 

with those who did not. 

Various methodologies were implemented in this paper to identify expectant women who 

are at an increased risk of developing preeclampsia. Primarily, primigravidas are at an 

elevated risk of developing preeclampsia [28]. The second method is uterine artery Doppler, 

which is a surrogate marker of placental perfusion, as investigated by Ochi et al. [29]. 8000 

pregnant women were examined in a multicenter cohort study conducted by Papageorghiou et 

al. to assess the efficacy of transvaginal color Doppler assessment of the uterine artery in 

predicting the occurrence of pre-eclampsia and intrauterine growth restriction. The study did 

not specify any selection criteria. They determined that the most advantageous method for 
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identifying more severe cases of these conditions is to conduct a uterine artery Doppler 

screening at 23 weeks gestation [30]. 

The hypothesis that administering vitamin C and E supplements during the mid-trimester 

could potentially reduce the likelihood of preeclampsia development in women at elevated 

risk for this condition was first proposed by chapel et al. in 1999 [19]. The intervention group 

exhibited a substantially lower incidence of preeclampsia (8%) than the placebo group (17%), 

as reported. The incidence of preeclampsia was 7.5% in the cohort that received vitamins and 

25% in the control group in a separate trial conducted in the United Kingdom, which 

involved 160 women at an elevated risk of developing preeclampsia [31]. In Iran, Mostajeran 

and colleagues also observed a lower incidence of preeclampsia in the treated group than in 

the control group (9.1% and 22.3%, respectively). This observation was made during their 

investigation of the therapeutic effects of vitamins C and E on 160 expectant women who 

were at an increased risk of developing preeclampsia [32].  

However, it is crucial to bear in mind that the consumption of these vitamins in excess 

may be detrimental. Another name for vitamin C is ascorbic acid, a water-soluble vitamin 

that is generally harmless to consume in large quantities. Conversely, gastrointestinal issues, 

including diarrhea and cramping, may arise as a consequence of excessive vitamin C intake—

typically exceeding 2,000 mg per day. In contrast, vitamin E, a fat-soluble vitamin, has the 

potential to accumulate in the body over time. Consuming an excessive amount of it may 

increase the likelihood of hemorrhaging and disrupt blood coagulation. It is generally 

recommended to follow the daily recommendations for both vitamins and consult with a 

physician before utilizing megadose or high-dose supplements to mitigate the risk of toxicity 

[33]. 

However, several studies failed to find any significant difference in the incidence of 

preeclampsia in women who had taken vitamin E and C as a preventative measure. In the VIP 

study, there was no significant difference between the control group and the group that 

received vitamin treatment. The number 33. Also, a big Australian experiment that compared 

the vitamin group to the placebo group found no statistically significant change in 

preeclampsia risk. [RR 1·2, CI (0.82–1.75)]. [34].  

In a manner similar to these findings, we were also unable to identify any statistically 

significant difference in the incidence of gestational hypertension or preeclampsia. The 

research results may be explained by variations in dietary habits, genetic background, and 

ethnicity. The development and progression of preeclampsia can be substantially impacted by 

these factors [35].  

PAI-1 is a primary inhibitor of tissue plasminogen activators and other enzymes that are 

responsible for the activation of plasminogen in the circulation. Its function is to regulate and 
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control the process of fibrinolysis by restricting plasmin generation [36]. The PAI-1 to PAI-2 

ratio should diminish during pregnancy due to the placental growth, as PAI-2 is synthesized 

by the trophoblast. Nevertheless, this ratio is elevated in pre-eclampsia as a result of the 

increased activation of endothelial cells and placental insufficiency [36]. Our findings 

corroborate this assertion, as we observed a substantial increase in PAI-1 and a decrease in 

PAI-2 in the experimental group in comparison to the control group.  

In summary, our investigation did not produce substantial evidence to substantiate the 

efficacy of vitamin C and E supplementation in reducing the prevalence of preeclampsia in 

high-risk expectant women. Although the biological plausibility and prior research have 

suggested potential benefits, our results suggest that there are no significant differences in 

preeclampsia or gestational hypertension between the intervention and placebo groups. The 

multifactorial nature of preeclampsia development and the complexity of its etiology are 

underscored by the observed outcome variations, which may be influenced by disparities in 

ethnicity, genetic background, and consumption patterns among the participants. 

The results emphasize the necessity of conducting more extensive, multicenter trials to 

comprehensively assess the role of antioxidants in the prevention of preeclampsia. The 

objective of such studies should be to identify the true potential of vitamin C and E in 

reducing the risk of this condition by incorporating a variety of confounding factors and 

including a diverse population. Furthermore, future research should investigate the precise 

mechanisms by which these antioxidants may affect placental and endothelial function, as an 

understanding of these pathways could result in more effective and specifically targeted 

interventions.  

Although our research contributes to the ongoing discussion regarding the prevention of 

preeclampsia, it also underscores the importance of ongoing research to comprehend the 

complex mechanisms of preeclampsia and to create effective prevention strategies. Until 

more conclusive evidence is available, clinicians should continue to rely on established 

methods for managing and mitigating the risk of preeclampsia while taking the individual 

patient's risk factors and overall health profile into account.  
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Table (1): Patient demographics used for the analysis 

 
 

PATIENT PROFILE CONTROL 

(N=50) 

VITAMINS C AND E 

(N=50) 

Mean SD Mean SD 

AGE 

(YEARS) 

29.8 5.6 28.9 6.4 

BODY MASS INDEX 25.6 5.6 23.3 6 

SYSTOLIC 

(MMHG) 

Blood pressure 110 12 112 12 

DIASTOLIC 

(MMHG) 

Blood pressure 68 10 67 11 

SMOKER 1  0  

The data is shown in a (Mean ± SD). 

 

 

 

 

Table (2): Preeclampsia and gestational hypertension incidence rate between the control 

and study groups. 

 

1. Pearson's Chi-squared test 

Blood pressure status Cont

rol 

(n=05

) 

Vitamins C and E (n=05) Total 

(n=055) 

P value 

Normotensive 03 (60%) 03 (72%) 33 (66%) 0.370
1
 

Gestational 

Hypertension 

8 (16%) 03 (20%) 08 (18%) 0.713
1
 

Mild preeclampsia 8 (16%) 2 (4%) 03 (10%) 0.16
1
 

Severe preeclampsia 4 (8%) 2 (4%) 3 (6%) 0.55
1
 

Total Preeclampsia 01 (24%) 4 (8%) 01(16%) 0.123
1
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Table (3): Average systolic blood pressure during pregnancy (mm Hg) 
 
 

Systolic blood pressure Control 

(n=05) 

Vitamins C and

 E 

(n=05) 

P value 

Normotensive 120 (12.5) 125 (11.3) 0.32
1
 

Gestational 

hypertension 

145 (15.6) 150 (14.6) 0.26
1
 

Preeclampsia 156 (3.13) 160 (20.3) 0.42
1
 

 

1. A t-test for students. The data is shown in a (Mean ± SD). 

 
 

Table 4 compares the two groups' average diastolic blood pressure 

readings (mmHg) during pregnant. 

 
 

Diastolic blood pressure Control 

(n=05) 

Vitamins C and

 E 

(n=05) 

P value 

Normotensive 75 (7.3) 80 (6.5) 012
1
 

Gestational 

hypertension 

100 (10.2) 100 (9.6) 0.96
1
 

Preeclampsia 105 (15.7) 110 (13.7) 0.27
1
 

 

1. A t-test for students. The data is shown in a (Mean ± SD) 
 

 

 

References: 

1) Khan B, Allah Yar R, Khakwani AK, Karim S, Arslan Ali H. Preeclampsia incidence 

and its maternal and neonatal outcomes with associated risk factors. Cureus. 2022 

Nov 6;14(11). doi: 10.7759/cureus.31143. 

2) Karrar SA, Hong PL. Preeclampsia. StatPearls. Treasure Island (FL): StatPearls 

Publishing; 2023. Available from: https://www.ncbi.nlm.nih.gov/books/NBK537116/. 

3) Lorzadeh N, Samimi S, Birjandi M. Association of Fetal Gender with Maternal Serum 

β-hCG and Testosterone in Normotensive and Preeclamptic Pregnancies. Iran J Obstet 

Gynecol Infertil. 2010 Mar 21. 

4) Mannaerts D, Faes E, Cos P, Briedé JJ, Gyselaers W, Cornette J, et al. Oxidative 

stress in healthy pregnancy and preeclampsia is linked to chronic inflammation, iron 

status, and vascular function. PLoS ONE. 2018 Sep 11;13(9). doi: 

10.1371/journal.pone.0202919. 

https://www.ncbi.nlm.nih.gov/books/NBK537116/


77 
 

5) Lorzadeh N, ML SK, AD. A Comparison of Human Chorionic Gonadotropin with 

Magnesium Sulphate in Inhibition of Preterm Labor. J Med Sci. 2007 May 

1;7(4):640–4. 

6) Gestational hypertension and preeclampsia: ACOG practice bulletin number 222. 

Obstet Gynecol. 2020 Jun;135(6) –60. doi: 10.1097/AOG.0000000000003891. 

7) Lorzadeh N, SK ML. Urinary retention following the gynecologic surgeries and effect 

of foley catheter clamping on its prophylaxis. J Med Sci. 2007 Nov 1;7(8):1358–61. 

8) Palan PR, Mikhail MS, Romney SL. Placental and serum levels of carotenoids in 

preeclampsia. Obstet Gynecol. 2001 Sep;98(3):459–62. doi: 10.1016/S0029-

7844(01)01481-4. 

9) Lorzadeh N, Kazemirad Y, Kazemirad N. Investigating the preventive effect of 

vitamins C and E on preeclampsia in nulliparous pregnant women. J Perinat Med. 

2020 Jul 28;48(6):625–9. doi: 10.1515/jpm-2020-0102. 

10) Shennan AH, Duckworth S. Use of vitamin C and E to prevent preeclampsia. Obstet 

Med. 2010 Sep 17;3(3):121–2. doi: 10.1258/om.2010.100019. 

11) Tantavisut S, Tanavalee A, Honsawek S, Suantawee T, Ngarmukos S, Adisakwatana 

S, et al. Effect of vitamin E on oxidative stress level in blood, synovial fluid, and 

synovial tissue in severe knee osteoarthritis: a randomized controlled study. BMC 

Musculoskelet Disord. 2017 Jun 29;18(1):281. doi: 10.1186/s12891-017-1622-1. 

12) Yimcharoen M, Kittikunnathum S, Suknikorn C, Nak-On W, Yeethong P, Anthony 

TG, et al. Effects of ascorbic acid supplementation on oxidative stress markers in 

healthy women following a single bout of exercise. J Int Soc Sports Nutr. 2019 Jan 

21;16(1):2. doi: 10.1186/s12970-018-0263-2. 

13) Strain JJ, Mulholland CW. Vitamin C and vitamin E--synergistic interactions in vivo? 

EXS. 1992;62:419–22. 

14) Huang H-Y, Appel LJ, Croft KD, Miller ER, Mori TA, Puddey IB. Effects of vitamin 

C and vitamin E on in vivo lipid peroxidation: results of a randomized controlled trial. 

Am J Clin Nutr. 2002 Sep;76(3):549–55. doi: 10.1093/ajcn/76.3.549. 

15) Tousoulis D, Xenakis C, Tentolouris C, Davies G, Antoniades C, Crake T, et al. 

Effects of vitamin C on intracoronary L-arginine dependent coronary vasodilatation in 

patients with stable angina. Heart. 2005 Oct;91(10):1319–23. doi: 

10.1136/hrt.2004.045518. 

16) Gallo C, Renzi P, Loizzo S, Loizzo A, Piacente S, Festa M, et al. Potential therapeutic 

effects of vitamin E and C on placental oxidative stress induced by nicotine: an in 

vitro evidence. Open Biochem J. 2010 Jun 24;4:77–82. doi: 

10.2174/1874091X01004010077. 



77 
 

17) Rizvi S, Raza ST, Ahmed F, Ahmad A, Abbas S, Mahdi F. The role of vitamin E in 

human health and some diseases. Sultan Qaboos Univ Med J. 2014 May;14(2) 

18) Halligan A, Bonnar J, Sheppard B, Darling M, Walshe J. Haemostatic, fibrinolytic 

and endothelial variables in normal pregnancies and pre-eclampsia. Br J Obstet 

Gynaecol. 1994 Jun;101(6):488–92. doi: 10.1111/j.1471-0528.1994.tb13635.x. 

19) Chappell LC, Seed PT, Briley AL, Kelly FJ, Lee R, Hunt BJ, et al. Effect of 

antioxidants on pre-eclampsia in women at increased risk: a randomized trial. Lancet. 

1999 Sep 4;354(9181):810–6. doi: 10.1016/S0140-6736(99)80010-5. 

20) Ketha, H. & Garg, U., 2020. Toxicology cases for the clinical and forensic laboratory. 

[HTML] 

21) Pigaiani, N., Bertaso, A., De Palo, E.F., Bortolotti, F. and Tagliaro, F., 2020. Vitreous 

humor endogenous compounds analysis for post-mortem forensic investigation. 

Forensic science international, 310, p.110235. [HTML] 

22) Zhang, Y., Zeng, G., Pan, H., Li, C., Hu, Y., Chu, K., Han, W., Chen, Z., Tang, R., 

Yin, W. and Chen, X., 2021. Safety, tolerability, and immunogenicity of an 

inactivated SARS-CoV-2 vaccine in healthy adults aged 18–59 years: a randomised, 

double-blind, placebo-controlled, phase 1/2 clinical trial. The Lancet infectious 

diseases, 21(2), pp.181-192. thelancet.com 

23) Halwani, A. A., 2022. Development of pharmaceutical nanomedicines: from the 

bench to the market. Pharmaceutics. mdpi.com 

24) Wahlqvist, M. L. & Wattanapenpaiboon, N., 2020. Vitamins, vitamin-like compounds 

and phytonutrients. Food and Nutrition. [HTML] 

25) White, C.M., Browne, T. and Nafziger, A.N., 2021. Inherent dangers of using non–

US Food and Drug Administration–approved substances of abuse. The Journal of 

Clinical Pharmacology, 61, pp.S129-S141. [HTML] 

26) Manning, L., Bieniek, M., Kowalska, A. and Ward, R., 2022. Dietary supplements, 

harm associated with synthetic adulterants and potential governance solutions. Crime, 

Law and Social Change, 78(5), pp.507-533. guildhe.ac.uk 

27) Čaplová Z, Švábová P. IBM SPSS statistics. In: Statistics and probability in forensic 

anthropology. Elsevier; 2020. p. 343–52. 

28) English FA, Kenny LC, McCarthy FP. Risk factors and effective management of 

preeclampsia. Integr Blood Press Control. 2015 Mar 3;8:7–12. doi: 

10.2147/IBPC.S50641. 

29) Ochi H, Matsubara K, Kusanagi Y, Furutani K, Katayama T, Ito M. Fetal compromise 

https://books.google.com/books?hl=en&lr=&id=n8i2DwAAQBAJ&oi=fnd&pg=PP1&dq=Forensic+medicine+principles+are+used+to+study+the+safety+of+vitamins.&ots=PjvenGfLXv&sig=h794g2GvTkMV6d7b6MrZV7_LE4c
https://www.sciencedirect.com/science/article/pii/S0379073820300979
https://www.thelancet.com/pdfs/journals/laninf/PIIS1473-3099(20)30843-4.pdf
https://www.mdpi.com/1999-4923/14/1/106/pdf
https://www.taylorfrancis.com/chapters/edit/10.4324/9781003115663-22/vitamins-vitamin-like-compounds-phytonutrients-mark-wahlqvist-naiyana-wattanapenpaiboon
https://accp1.onlinelibrary.wiley.com/doi/abs/10.1002/jcph.1860
https://rau.repository.guildhe.ac.uk/id/eprint/16476/1/DietSupHealth%20Accepted.pdf


77 
 

assessed by Doppler ultrasound of venous flow in pregnancy-induced hypertension. 

Gynecol Obstet Invest. 1999;47(4):235–8. doi: 10.1159/000010116. 

30) Papageorghiou AT, Yu CK, Bindra R, Pandis G, Nicolaides KH; Fetal Medicine 

Foundation Second Trimester Screening Group. Multicenter screening for pre-

eclampsia and fetal growth restriction by transvaginal uterine artery Doppler at 23 

weeks of gestation. Ultrasound Obstet Gynecol. 2001 Nov;18(5):441–9. doi: 

10.1046/j.0960-7692.2001.00561.x. 

31) Chappell LC, Seed PT, Kelly FJ, Briley A, Hunt BJ, Charnock-Jones DS, et al. 

Vitamin C and E supplementation in women at risk of preeclampsia is associated with 

changes in indices of oxidative stress and placental function. Am J Obstet Gynecol. 

2002 Sep;187(3):777–84. doi: 10.1067/mob.2002.126413. 

32) Mostajeran F, Taj AS. Determination of the effect of supplemental antioxidant 

vitamins E and C on the prevention of preeclampsia in high-risk pregnant women in 

Isfahan in 2006. Iran J Obstet Gynecol Infertil. 2007;10:37–40. 

33) Poston L, Briley AL, Seed PT, Kelly FJ, Shennan AH; Vitamins in Pre-eclampsia 

(VIP) Trial Consortium. Vitamin C and vitamin E in pregnant women at risk for pre-

eclampsia (VIP trial): a randomized placebo-controlled trial. Lancet. 2006 Apr 

8;367(9517):1145–54. doi: 10.1016/S0140-6736(06)68433-X. 

34) Rumbold AR, Crowther CA, Haslam RR, Dekker GA, Robinson JS; ACTS Study 

Group. Vitamins C and E and the risks of preeclampsia and perinatal complications. 

N Engl J Med. 2006 Apr 27;354(17):1796–806. doi: 10.1056/NEJMoa054186. 

35) Huber K, Christ G, Wojta J, Gulba D. Plasminogen activator inhibitor type-1 in 

cardiovascular disease. Status report 2001. Thromb Res. 2001 Sep 30;103 Suppl 1  

doi: 10.1016/S0049-3848(01)00285-9. 

36) Granger JP, Alexander BT, Llinas MT, Bennett WA, Khalil RA. Pathophysiology of 

hypertension during preeclampsia linking placental ischemia with endothelial 

dysfunction. Hypertension. 2001 Sep;38(3 Pt 2):718–22. doi: 10.1161/hy09t1.096249. 

 

 


