ABSTRACT	Comment by Adam Bodley: To the author(s): Thank you for giving me the opportunity to edit your interesting article. Please check all my edits carefully, in particular checking to see that I have not changed your originally intended meaning. 

I have used American English spelling and style throughout the manuscript.
Importance: Prenatal exposure to BTEX compounds was has been associated to with numerous adverse health outcomes in previous animal studies; however, yet the association there have been limited studies of the associations between prenatal exposure to BTEX and measurable outcomes in human newborns was poorly studied.	Comment by Adam Bodley: I am not sure what your target journal’s word limit is for the abstract, but ideally abbreviations should be defined – you could include the slightly shorter definition: “BTEX (benzene, toluene, ethylbenzene and the isomers of xylene)”.
Objective: To examine whether prenatal exposure to BTEX compounds is associated with alternations changes in of newborns anthropometric measuresmeasurements in newborns.
Design: A cCross-sectional study. 
Settings: A study conducted in tTwo major hospitals in Israel, between January 2016 and May 2020.
Participants: In total, 883 mother and newborn pairs who lived in urban areas and were admitted to the delivery rooms of both either hospitals were recruited.
Exposure: BTEX metabolites as measured in maternal urine.
Main Outcomes and Measures: The main outcomes were newborn birthweight, length, and head circumference, measured by neontologists at in delivery rooms. Urine samples were collected from all mothers at day of delivery, for further BTEX and creatinine analysis. Self-reported environmental exposures, lifestyle, and sociodemographic characteristics were captured at during the recruitment interview by a specialist study coordinator. Obstetrics and medical history were obtained from medical records. 	Comment by Adam Bodley: Please confirm: “neontologists” or “neonatologists”? (If you decide to change this, please update throughout the manuscript.)	Comment by Adam Bodley: I have added a serial comma here (a comma after the last item in a list before “and” or “or”), as this is the style adopted in American English. I will do this throughout the manuscript where necessary.   	Comment by Adam Bodley: Please confirm – in the main text it states that the mothers completed questionnaires.
Results: A total of 883 mothers (mean [standard deviation (SD)SD] age 32.4 [4.6] years) and their healthy, term-born infants (462 [52%] male; mean [SD] infant gestational age, 39.5 [1.3] weeks) were included in the analysis. In urine analysis tTraces of toluene, xylene, and ethylbenzene metabolites were detected in all samples, with (mean [SD] concentration concentrations of benzylmercapturic acid :( 23.8 [51.5] g/g creatinine); methylhippuric acid: (292.5 [527.2] g/g creatinine); and phenylglyoxylic acid (:555.2 [737.7] g/g creatinine), respectively) were detected in all samples. After Following covariate adjustments, an increase in log-transformed, and interquartile-scaled ethylbenzene was found to be associated to with a decrease in males the birthweight of males (unstandardized = -40.856 gr; 95% confidence interval ( CI): -73.073 to -8.639; P=.013). Further exclusion of newborns considered small and large for gestational age (72 [8.2%] and 84 [9.5%], respectively) resulted in an association between an increase in log-transformed, and interquartile-scaled ethylbenzene to male'sthe head circumference of males (unstandardized = -.07 cm; 95% CI:-.146 to -.005; P=.035). 	Comment by Adam Bodley: Please check I have retained your meaning here. 	Comment by Adam Bodley: It is not quite clear what these values are referring to – should there be units, i.e., “g”?

Conclusions and Relevance: These results suggest that prenatal exposure to ethylbenzene may be associated with a decrease inof males' birthweight and head circumference. Expanding the current body of knowledge concerning prenatal BTEX exposure and its possible association to with fetal development is crucial, and should be encouraged by health systems around the world.











INTRODUCTION
BTEX (, the acronym for benzene, toluene, ethylbenzene, and the isomers of xylene (P, M and O) are a series of volatile compounds present in the air of typical urban environments1. They are emitted from by numerous products, including; paints, solvents, personal care products as well as automotive automobile exhausts, gas stations and tobacco smoke2–4.  Human exposure to BTEX compounds has been previously found associated to with short-term effects, including nausea, headaches, skin irritation, and asthma exacerbation5–8, as well as toand long-term effects, including various cancers, and respiratory diseases9,10. Due to their chemical characteristics, BTEX compounds are highly absorbable, and can enterpenetrate the human body viathrough the skin and airways11,12. Furthermore, sStudies among pregnant women suggested these compounds could can easily cross the placental barrier13, and accumulate in the placenta as well asand in fetal tissues,;  accounting forexplaining the BTEX embryotoxicity as previously showedseen in animal studies14,15. Accumulation of these compounds in fetal and maternal tissues could may be associated to withseveral adverse health outcomes among newborns of exposed mothers; some detectable postpartum and others could be revealed only in late childhood..	Comment by Adam Bodley: I have deleted some items from this list to reduce the word count. 	Comment by Adam Bodley: I have deleted this to reduce the word count.

Among the hHealth outcomes that can be easily examined monitored immediately after following childbirth are include the anthropometric measures measurements (e.g., Birth birth weight, birth length, and head circumference). While these findings alone are associated to with morbidity in early childhood and adulthood16,17, they might may be resulted from a complicated sequenceseries of intrauterine events18 that could be associated to with many other future complications. Hence, it is crucial to investigate the association associations between various prenatal exposures to with these measurable and sensitive birth outcomes. Prenatal exposure aAssessment of prenatal exposure duringthrough the pregnancy period canis impose a great challengechallenging,, and usually conducted usinginvolving analysis of maternal blood and urine samples. T; assumingraces of exposure traces found in these such specimens are assumed to correlated to with their levels in cord blood and in the a newborn's newborn’s circulation14. In the past several years, someE epidemiologic pidemiological studies have examined the associations between individual BTEX compounds measured in maternal urine samples to and various newborn's adverse health outcomes in newborns, including smaller birth size and head circumference19, neurological impairments20, and pulmonary changes21. 	Comment by Adam Bodley: Should this be “While abnormal anthropometric measurements alone can be associated with”?	Comment by Adam Bodley: Should this be “instigate”?

Up until now mMost human studies conducted in this fieldhave focused on a singleexposure exposure to a single rather than  multiple BTEX compounds9,20,22. However, those who did examineWhere the effects of several compundscompounds were investigated23,24, did not account for possible interactions between the compounds, and their joint combined effects were not considered. The concentrations of BTEX compounds detected in specimens were varied;, while some studies10,25 detected relatively high levels of volatile compounds among participants due to their proximity to factories and industrial plants,  while others struggled to include compounds in their analysis due to missing data and low concentrations23. The These wide range of concentrations detected in different studies and the inconsistent results, emphasize the necessity need to conductfor more valid and reliable studies with larger sample sizes and greater validity and reliability. 	Comment by Adam Bodley: Please check I have retained your meaning here. 

In the current studyW, we aimed to examine examined the associationns between prenatal exposure to variousmixture of BTEX compounds (benzene, toluene, ethylbenzene, and xylene metabolites), as measured in maternal urine, with, and newborn's anthropometric measurements of newborns; this included individual compounds and modeling possible interactions between compounds. We investigated concentrations of benzene, toluene, ethylbenzene and xylene metabolites in maternal urine samples, and examined their association to anthropometric measures, individually and by modeling possible interactions.

METHODS
STUDY DESIGN AND POPULATION
Beginning inBetween January 2016 and May 2020, pregnant women and their newborns were recruited at delivery rooms of two hospitals in Israel: (1) "Rambam" Medical Center ( – the biggest hospital in the Northern district of Israel, which accounts for ~5500 births/year) annually and (2) "Shamir" Medical Center ( – located in the Central region of Israel, and accounts for ~8000 deliveries annuallybirths/year). Women were considered eligible if theyInclusion criteria were being a Hebrew speakingspeaker, aged ≥18 years or older, and pregnant with a singleton. Exclusion criteria included high- risk pregnancy, preterm birth (gestational age <37 weeks of gestational age), and congenital malformations. Each woman provided A specialized study coordinator in each hospital had obtained a written and signed informed consent from each woman beforeto participatioen, and filled completed a questionnaire, covering variables including sociodemographic characteristics, smoking status, health, and pregnancy and obstetric history. A In total, of 883 mother-–newborn pairs were recruited  (from both hospitals: 458 and 425 from Rambam and 425 from Shamir, respectively). Each pair was anonymized and assigned a unique identifier. Maternal urine samples were collected from all participants at on the day of delivery., and Neontologists newborns took newborns’ anthropometric measures measurementsexamined by specialized neontologists. All study procedures were approved by the hospitals’ the Institutional Review Boards at Rambam Medical Center and at Shamir Medical Center. 	Comment by Adam Bodley: Please check I have retained your meaning here. 	Comment by Adam Bodley: Should this be “pregnant women from urban areas”, as stated in the Abstract?	Comment by Adam Bodley: I have deleted quite a lot of detail here to help reduce the word count. 	Comment by Adam Bodley: I have moved this information here from the section below about “measurements”.

MEASURESMEASUREMENTS
URINARY BTEX AND CREATINIECREATININE
When Upon admitted admissionto hospital, each participant was instructed to collectprovided a single urine sample that was. Immediately after receiving the samples immediately, they were stored at −80°C prior to, and sent to further analysis in at the a centralreference lab laboratoryof Veterinary institute and services (Beit-Dagan) of the Israeli Ministry of Health. BTEX analysis was performed according to Arnold et.Al (2013)26 for benzene metabolites (Transtrans-trans-muconic acid [ttMA], S-phenylmercapturic acid [SPMA]), toluene metabolite (benzylmercapturic acid [BMA]), ethylbenzene metabolite (Phenylglyoxylic phenylglyoxylic acid [PGA]), and xylene metabolites (Dimethylphenyl dimethylphenyl acid [DPMA] and Methylhippuric methylhippuric acid [MHA]). These Samples were diluted in various concentrations of fumaric acid (1%) in a 1:1 ratio, and the presence of these compoundscomponents in urine samples waswere analyzed using high-performance liquid chromatography (HPLC) and liquid chromatography–mass spectrometry (LC-–MS\MS)27,28. The samples were diluted in different concentrations of Fumaric acid (1%) in 1:1 ratio. 	Comment by Adam Bodley: I have deleted quite a lot of detail here to help reduce the word count.	Comment by Adam Bodley: Please consider adding this information to a table; this will then bring the word count to <3000.	Comment by Adam Bodley: I have moved this sentence from the end of this paragraph to here – please check this is OK.
Urine creatinine was measured determined using a well-established colorimetric method at the Central Teratology lab in Shamir Medical Center, and were used to standardize the BTEX concentration concentrations detected in urine samples.  	Comment by Adam Bodley: Should there be a reference here?

NEWBORNS’ HEALTH MEASURESMEASUREMENTS
As part of the routine physical examination, aAll infants were administeredreceived a standard examination; . Data concerning bbirth weight, length, and head circumference werewas recorded. collected and documented under an anonymous number each mother-child pair had received. A total of 883 measures of weight, head circumference and length were conducted. For reliability, eEach measurement was repeated three times;, and all results were documented in the their medical records. 	Comment by Adam Bodley: Should this be “times and the average value was calculated.”?

LIFESYLE LIFESTYLE AND MEDICAL RECORDS
Using the comprehensive data collected from each mother via the questionnaires and data collected from maternal medical registries, we were able to adjust adjusted our final models to for potentialpossible confounders, including; maternal age (continuous, in years), newborn's gender, previous parities (Null null puros vs. multiparous), smoking exposure during pregnancy (yes vs. no), sociodemographic status (SES) (standardized score), and geographic area. Maternal The maternal standardized SES index was calculated individually using using a geographical information system (GIS) to matching of maternal maternally reported zip codes and the annually reported geographical distribution of SES as reported yearly by the Central Bureau of Statistics29 via geographical information systems (GIS). 	Comment by Adam Bodley: Please consider replacing “gender” with “sex”, here & elsewhere.	Comment by Adam Bodley: Should this be “nulliparous”?	Comment by Adam Bodley: Should this be “socioeconomic”?	Comment by Adam Bodley: Should this be “area of residence”?	Comment by Adam Bodley: Should this be “Maternal SES scores were individually calculated”?	Comment by Adam Bodley: Please check I have retained your meaning here. 
Since As gestational age could function as a mediator effecting affecting the pathway between exposure and outcome 30, leading to over- or under-estimation of the true effects31 , it was excluded from further analysis. 
Information on about cigarette, cigar, or pipe smoking and the degree to which women were exposedof exposure to environmental tobacco smoke during pregnancy was were self-reported by participants. Women were considered to be smoke smoke-exposed if they reported either being an active smoker or were being exposed to environmental tobacco smoke for ≥1 hour or more per week during at least one half of the their pregnancy. 

STATISTICAL ANALYSIS
Distributional plots and descriptive statistics were examined for all variables. Mean values and standard deviations (SDs) were used to describe continuous variables;, and  2two-sided t-tests were used to compare the differences between groups. Median values, interquartile range ranges (IQRs), and Mann-–Whitney U tests were used to describe and compare maternal urinary BTEX concentrations. We calculated z-scores for the anthropometric measuresmeasurements, that were standardized to the mean and SD of the study population. All BTEX concentrations were divided by creatinine levels, log-–transformed, and standardized for the IQR to achieve a common scale and account for the positive skewness detected. Since ttMA, SPMA, and DPMA were detected in less than <5% of the urine samples and thus, we were not aexcluded fromble to include them in the final models conducted.

Multivariate linear models were used To to examine the possible associations between the independent variables and the anthropometric z-scaled measuresmeasurements., multivariate linear models were conducted.
All sSingle-exposure models were run performed separately for males and females and were adjusted for maternal age, previous parities, SES, and geographic area. Newborn's sThe standardized birthweight of newborns was also included as an independent variable in the models to examined the exposures association of exposure to BTEX with to birth length and head circumference. For further analysis, both double and triple as well as double possible interactions of BTEX variables were included in the models. Since tThe numbers of term newborns considered small as well asor large for their gestational age32 (SGA and LGA, respectively) were relatively small low (72 and 84, respectively), so we could not analyze each group separately; therefore, we, thus repeated the linear models again for newborns considered in an appropriate size for gestational age (AGA). Results obtained from different models are presented as mean differences in SD of anthropometric measures measurements (with 95% confidence intervals) per IQR change in the log-transformed urine BTEX compounds concentrations. A sSeveral of sensitivity analyses processes were conducted included; (1) Linear linear models were conducted run again to examine the association associations between the non-scaled anthropometric measures measurements and  the independent variables;. (2)and We conducted several logistic models, with the birth weight and head circumference coded as dichotomous variables (– above higher/or below lower than the median) and an examined examination of their associations to with the independent variables. 	Comment by Adam Bodley: Please check I have retained your meaning here. 	Comment by Adam Bodley: Please check I have retained your meaning here. 

For further analysisanalyses, statistical significance was 2two-sided and set at p < .05. All statistical processes were performed using in R (version 4.1.1; R Foundation for Statistical Computing), using including  the R packages: 'data.table', 'ggplot2', 'dplyr', and 'lubridate' and.	Comment by Adam Bodley: Please check your target journal's preferred style for P (upper- or lower-case; italics or no italics; spaces or no spaces) and then apply this consistently throughout the manuscript. 



RESULTS
Among 883 mother-–newborn pairs recruited to the study (Table .1), the mean maternal age (SD) was 32.4 (4.6) years, and the mean (SD) gestational age at delivery was 39.50 (1.31) weeks; 462 children newborns (52%) were male, and 421 (48%) were female;.  Anthropometric anthropometric measures measurements of both genders appearare shown in Table. 2.	Comment by Adam Bodley: No period is needed after “Table”.
BMA, PGA, and MHA were detected in all urine samples ( and their distributions are presented in Figure. 1).. However, ttMA was detected in just 4.2% of samples, and while neither SPMA as well asor DPMA were not detected in any of the samples;, these compounds thus were exnot included in from further analysisanalyses. The only two BTEX compounds found to be significantly correlated were BMA-MHA, with a Spearman correlation coefficient of .09 (P-value = .011), and PGA-MHA, with a correlation coefficient of .07 (P-value = .036). 	Comment by Adam Bodley: No period is needed unless “Figure” is shortened to “Fig.”	Comment by Adam Bodley: Should this be “The only BTEX compounds significantly correlated with one another were BMA and MHA, “?	Comment by Adam Bodley: “P-value =”  “P=”	Comment by Adam Bodley: Should this be “PGA and MHA, “?

While After adjusting the Zz-scaled anthropometric measures measurements for the background characteristics (Figure. 2), males’ birthweight was the only measure found significantly associated towith BTEX compounds concentrations; as an increase in the log-transformed IQR of PGA was associated to with a decrease of .09 SD in birthweight (95% CI: -.173 – to - .020; P-value = .013). No other significant association associations was were detected among between any of the BTEX metabolites concentrations and with anthropometric measures measurements at birth in the single-exposure models. Examination of the triple-interactions model did not suggestted no any association between the BTEX compounds interaction interactions and the anthropometric measuresmeasurements;, however, the double-exposure (BMA:PGA) interaction model suggested significance significant associations between the this combination and interaction to male the males birthweight (BMA:PGA= -0.089 SD; P-value = 0.046; 95%CI: -0.177 - to -0.002). 	Comment by Adam Bodley: As this range is between negative values, it is clearer for the reader if you use “to” instead of “–“
Including When only  newborns considered AGA were included in the models (n = 727; Figure. 3), resulted in a slight change was observed in the beta coefficient of males’ birthweight as a function of PGA (= -.08; 95%CI: -.148 - to -013; P-value =.019), but revealed while a negative association was revealed between the increasing IQR of log- transformed PGA and males males’ head circumference  (= -.062; 95%CI: -.120 - to -.004; P-value =.036). 	Comment by Adam Bodley: Please check I have retained your meaning here. 
Possible associations of interactions between the BTEX compounds and the anthropometric measures measurements were tested again for AGA newborns only, yet however none of them was significant.

For the sensitivity analysis, we repeated there-ran single-exposure linear models, this time using the non-scaled anthropometric measures measurements as dependent variables. In the this repeated analysis, including all the newborns, males birthweight was the only measure measurement found significantly associated to with an increaseed of  IQR of the log- transformed PGA concentration (= -40.856 gr; 95%CI: -73.073 - to -8.639; P-value =.013). 
The eExclusion of SGA and LGA newborns, resulted in suggested similar findings to those obtained from the models conducted previously for the scaled anthropometric measures.; PGA remained significantly and negatively associated to with the non-scaled males birthweight (= -33.866 gr; 95%CI: -62.122 - to -5.603; P-value =.019) and head circumference (= -.07 cm; 95%CI: -.146 - to -.005; P-value =.035). For further analysis, the weight, head circumference, and length were coded as dichotomous variables, either higher – above or below lower than their medians for males (Mewt: 3385 gr; Mehc: 35 cm; Melength: 50 cm) and females (Mewt: 3225 gr; Mehc: 34.5 cm; Melength: 49.4 cm). The logistic models conducted suggested a negative association between PGA and males birthweight (odds ratio (OR) = .814; 95%CI: .687-.964; P-value = .017)., no No other significant association associations werewas found between BTEX compounds and any anthropometric measure measurements of eitherof both genders. Similar result results were obtained from the logistic model for weight when SGA and LGA newborns were excluded (OR = .838; 95%CI: .702-.997; P-value = .049).
DISCUSSION
Various Previous studies have examined the association associations between BTEX exposures and adverse health outcomes among the general population, and among pregnant women and adverse health outcomes. For our present studyW, we recruited a large sample of mother-–newborn pairs and examined investigated the presence of BTEX metabolites in maternal urine and its possible associations to with anthropometric measures measurements of their newborns.; assuming We assumed these measures measurements were strongly associated withto intrauterine growth on one hand, and were invaluable useful in for evaluating the future morbidity of the newborn newbornson the other. While SPMA and DPMA were not detected in any urine of the samples, and while ttMA was detected in less <than 5% of samples; however, BMA, PGA, and MHA were detected in all urine samples and showed various concentrations. BMA levels we detected in our study were lower (Table 3) compared to with those previously measuredprevious results (Table 3) among workers in production factories33 and gasoline stations34, but were higher compared to thethan levels measured reported among Canadian pregnant women25. MHA levels were similar to those measured in the urine of the general population in Korea35, yet although withhad  a relatively wide range. As for PGA, levels we detected in maternal urine in our study were higher than those detected among the Korean general population35, but were lower than those found among workers in Korean factories36. 	Comment by Adam Bodley: Please check I have retained your meaning here. 

The BTEX compounds are can be absorbed byin the human body viain several pathwaysroutes, then before being metabolized and eliminated in by various processes37–40; while some are unique, most elimination processes are common for all (e.g. Cytochrome-P450 and Cytochrome-P 2E1 degradation). Although mMost of the previous studies in humans examined the associationns between benzene exposure to and health outcomes extensively19,22,41–43; however, it is not unlikelyreasonable to assume that other compounds, including ethylbenzene44, could affect similar metabolic pathways. The rates of metabolization and degradation of some compounds were previously found different among males and females22, suggesting sex-related differences in metabolites clearance that, could potentially be associated with different health outcomes among between both the sexes. Interestingly, the associations we found in our study between prenatal exposure to BTEX compounds and anthropometric measures measurements were significant only among male newborns. In all models conducted run for males, increasing levels of PGA were found significantly associated withto lower birthweight; – these findings were encouragedsupported both by the sub-analysis of the AGA group, and by the sensitivity analysis.
Our These results are in line withsupport those of a previous study conducted by Slama et.al (2009)19;, although their that study examined the a possible association of between prenatal exposure to benzene with and birthweight, they did report a stronger negative association among males than females. Our finding regarding theof a negative association between PGA levels and newborns’ head circumference at birth, was in lineagreed with their findings regarding benzene exposure. This unique association between pollutants exposure and head circumference among male newborns was also reported previously by Jedrychowski et.al (2009)45. This The question of sex-differences in the prevalence of adverse health outcomes among newborns in general following an exposure to BTEX in general, and the higher prevalence among males in particular, was has been explored examined byin numerous in vivo studies.; As pPrenatal exposure to benzene seemed is associated to with a higher risk of hematotoxicity46, metabolic imbalances47, and neuroinflammation48 among male rats and mice thancompared with female rodents. Previous In vivo experiments suggest demonstrated that BTEX compounds could can cross the placenta and reach to the fetus13,49,50;,  and again, different sex-based effects were observed47, with. M males appeared apparentlyto be more vulnerable to toxic effects and oxidative stress caused by the exposures to these compounds51., although However, the precise mechanisms involved in BTEX toxicity due to prenatal exposure are stillremain unknown. 
One hypothesis considered thatsuggests BTEX compounds interfere with the pathways or the mechanism of action of endogenous hormones52,53, thus appear withto have a much more prominent effect among males than females. Since As birthweight does not appear to be a sensitive and conclusive marker for exposure to endocrine disrupting chemicals (EDCs) exposure54, this hypothesis should be examined further, with, and further studies of more sensitive biomarkers to EDC exposure biomarkers (e.g., Anogenital anogenital distance55) should be performed.
Since nAs newborn weight is largely associated to with intrauterine fetal metabolism56,57, and fetal metabolic rates were are suggested to differ between the sexes58, it is not unlikely reasonable to assume that differences in the rates of elimination and degradation and elimination rates of BTEX compounds between males and females could be associated with differences in concentrations in the fetal circulation of between both the sexeses. A study conducted amongof human adults by Sato et.al (1975)59 found that elimination of benzene metabolites was slower in women then inthan men, likely due to the higher percentage and distribution of body fat tissues in the former and its distribution. YetHowever, the question of whether the percentage proportion of fat tissues is higher among in newborn females compared to than males remained remains controversial:, as some studies did reported a significant differences60,61, and others did did not62. However, if female fetuses do have a higher proportion of fat percentage, it is likely that the highly lipophilic BTEX compounds are rapidly distribute distributed throughoutin their tissues, decreasing the compound concentration of these compounds in plasma, while prolonging the exposure duration time of exposure. ContrastinglyConversely, the a lower volume of distribution amongproportion of fat tissue in male fetuses could result in higher plasma concentrations, exposing the male fetuses to higher doses with for a shorter durationtime. These rRelatively high levels of BTEX compounds can could directly interfere with cellular mechanisms, e.g., by; affecting electron transferring pathways63, increasing apoptosis and mitosis15, blocking membrane transporters64 , and binding to DNA chains and proteins65. The disruption to of multiple mechanisms can could indirectly increase the oxidative DNA and cellular damage66, and affect affectingthe  fetal metabolism and homeostasis48, thus could be associatedleading to alterations alteredin fetal anthropometric measures67measurements67. 	Comment by Adam Bodley: Should this be “the concentrations of these compounds”?	Comment by Adam Bodley: Please check I have retained your meaning here. 	Comment by Adam Bodley: Please check I have retained your meaning here. 

Since fFetalus–-placenta interactions play aare crucial rule forin the fetal development and weight detrmination68–70determination68–70;,  any disturbance of those these interactions could can affect the fetal appropriate growth. Placental oxidative stress71 and inflammatory reactions72, for example, can eventually impact the fetal development, leading to preterm birth and reduced birthweight73. In fact sSeveral studies have shown associated associations between exposure to air pollution during pregnancy with placental oxidative stress, DNA damage, an aging phenotype, and inflammation74,75. Among the pollutants, BTEX compounds as a whole group were found have been associated to with an increase in mid-pregnancy inflammation markers24;,  other studies did suggest suggested associations between prenatal exposures and placental damage, but focused on specific BTEX metabolites76,77. Although the mechanisms mediating the placental damage associated to with BTEX exposures are not fully remain poorly understood, they were maysuggested to increase the odds likelihood of preterm birth24,78 and morbidity of exposed newborns76. A One study conducted by Diaz-Castro et.al (2016)79 suggested that female fetuses featured exhibited a higher total antioxidant status and lower plasma membrane hydroperoxides in the umbilical cord artery, together with higher catalase, glutathione peroxidase, and superoxide dismutase activities activity, compared to with males, and thus couldtherefore handle ancope with oxidative stress better than male fetuses. The hHigher resilience to oxidative stress featured byin females was has been associated bylinked to their highly active estrogen metabolismLavoie et.al (2018)80 to their highly active estrogen metabolism, that which in turn promotes the activation of glutathione. Thus, iIt is not unlikelyreasonable to assume that prenatal exposure to ethylbenzene could increase the placental and fetal oxidative stress, exposing exposing male fetuses to greater risk of developmental impairments. The This proposedsuggested mechanism could account forexplain the reduced weight and head circumference found among male newborns in our study; yet however, in vivo studies should be conducted to further investigate this preliminary explanation should be further examined in in vivo studies, as well asalong with epidemiological studies involving analysiszing of stress biomarkers in cord blood of both males and females.

LIMITATIONS
Our findings should be interpreted in light of some study had some limitations. Since our studyAs we included only in-term newborns, any associationns between prenatal maternal exposure to BTEX and preterm deliveries could not be examined. Levels of BTEX metabolite levelss observed in our study were varied,; enabling us to examine the possible effect of daily exposures on one hand, but on the otheralso limiting the validity of our findings due to the high variances. Since the BTEX metabolites detected in urine sample samples exhibited high variance, so some associations detected might be spurious, and thus should berequire further investigated in future investigationepidemiological as well as in-vitro and in-vivo biochemical studies. Although BTEX metabolites could be measured in urine, and were corrected to maternal hydration conditionconditions, they their had various half-lives varied. Thus, our findings cannot reflect the any association of between duration and or prenatal timing of exposure to with any of the anthropometric measuresmeasurements. 	Comment by Adam Bodley: Please confirm: “in-term” or “full-term”?	Comment by Adam Bodley: Is this sentence necessary, as it appear to essentially repeat the preceding sentence? 	Comment by Adam Bodley: Should this be “adjusted according to”	Comment by Adam Bodley: Please check I have retained your meaning here. 
 
CONCLUSION
The present studyWe attempted to examine examined the associationns between presence of BTEX metabolites in maternal urine at delivery to with anthropometric measures measurements of their newborns, assuming the presence of BTEX traces in urine can shed light on prenatal exposure. Using a large sample of mother-–child pairs, we detected metabolites of xylene, toluene, and ethylbenzene in various concentrations in all samples. Overall, our findings showed a significant association between increased levels of PGA and reduced birthweight, but only solely among male newborns. Some of the models conducted suggested a negative association between PGA levels and head circumference among males. Because of tTheir unique metabolism and vulnerability mean that, fetuses require a relatively stable intrauterine environment. Exposures to oxidative stress agents and disruptors of, DNA and hormonal hormones, disruptors as well as placental inflammation, can affect the fetal homeostasis and its appropriate development, leading to adverse health effects on their health during their lifespan. Although tThe fetal biological and cellular mechanisms affected by prenatal exposure to BTEX compounds are not incompletely understood; therefore, theirthe associations of  these compounds associations to with newborns the development and health of newborns should not be neglected, and should be further examined in both pathobiological as well as and epidemiological studies. Based on previous studies and the findings suggested by our study, wWe encourage recommend health systems around the world to monitor BTEX exposures more carefully and to expand the our current body of knowledge concerning their possible associations to withour children’'s health condition. 
