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INTRODUCTION MATERIALS AND METHODS

DISCUSSIONS

Cannabinoids have been used for the treatment of chronic Table 1: Patients’ characteristics - - - - - Selected phenotypes shared between CECD and

The data was obtained In the patient population according to an
IRB-approved protocol (University of Tennessee Health
Female Male Female Male Sciences Center). The results were partially presented at the

programmed by MO conditions.
Irritable Bowel Syndrome (IBS) Involves chronic

pain for millenniums [1] with documented results of Norohose Obes
numerous clinical trials In non-pregnant patients [2].

Exogenous cannabinoids act through the mechanism of (n=4) (n=4) (n=8) (n=8) Society for Maternal/Fetal Medicine meeting in February, 2014 constipation/diarrhea with painful gbdpminal spasms. Base_d
“kick-starting” the components of the endogenous _ (45]. on the presence of both cannabinoid receptors and their
cannabinoid system (endocannabinoid [eCB] system, ECS) cravidly () seorlsl 9x082 2382032 5252059 o | | ligands in the GIT, it has been suggested that cannabinoid
[3]. ECS is a pharmacological target for the treatment of Parity () 2+1.08 1.5£0.65 114x026  225:050 | Ih€ patients d_emographlcs are presented in Table 1. All data derivatives could be used to treat IBS [31], which is CECD
obesity [4], inflammation [5], cardiovascular and neuronal Gestational age (weeks) 38.7+0.37  37.63+1.24 38.7+027  38.73+0.28 \(’:V;tree oﬁ;;ndmba“ﬁﬂecc)l (oallases;n\??nnoi o?:)tsgg)a;% 9 ?er:z?llr seo>]: (frenriz?e’ [9]. Chronic bowel inflammation, associated with IBS, has
damage [6], and pain [/, 8]. Clinical syndrome of Maternal age (vears) eE+21 974334 25055192 2575:234 | e r%ale). Krl)J/skaI-WaIIis anks tests were Lsed o assess the been documented in an experimental animal model of MO

[32], suggesting fetal in utero programming of this condition.

Autism spectrum disorders (ASD) have affected families,
society, and individuals with wide clinical manifestations and a
dramatically-increased prevalence during the last decade

endocannabinoid deficiency (CECD) is linked to numerous
pain-related conditions in adults [9, 10]. First described by
Russo in 2004 [10]’ the concept of CECD has been Admission height (cm)  158.75 + 8.83 226.06 + 64.45
developed and applied to such conditions as irritable bowel BMI (kg/m?) 26.75+0.75  24.93+18 37.49+258  415+3.15
syndrome, fibromyalgia, migraine, and autism [9]. The [33]. ASD have been linked to the mechanism of neuro-
clinical definition of the syndrome is important, since it leads Note: All the daa are presented as mean + SEM inflammation through CBR dysregulation [9, 34]. Multiple

to the therapeutic application of the cannabis derivatives to RESULTS systematic reviews and meta-analyses demonstrated in utero
its treatment. programming of mental disorders, including ASD, by maternal

Admission weight (kg) ~ 76.43+9.17  75.07 + 1.55 102.63+10.11 115.38+957 | differences between groups. Cohen’s d [46] was used as a
16129+ 333 16097+ 108 | Standardized estimate of effect size. Power analyses were
performed to determine the appropriate sample size after the
effect size estimates. Significance level was set at 0.05.

The theory of “developmental programming” opens the Non-obese Obese Table 3. Placental outcomes from obese and non-obese mothers. obesity [15, 35].
venue for understanding the origin of adult diseases and n M + SEM r M + SEM p-value — — Ast.hm_a has been successfull;_/ treated with caqnabis
their prevention at the most adaptable stage of individual’s Mate;:lG e — e — | | T M<SEM ) M  SEM value derivatives [36] and the therapeutic usefulness of marijuana
ife — in the womb. In particular, maternal obesity (MO), ALh sorum (ML o  iriies e X.Vaeégﬁfa?frﬁ!?ncﬁfatﬁ!!'fg)om 7 43559 + 28.13 16 602.13 = 31.89 0.002 ha_s _been extens_.lvely expl_or.ed IN brongh!al f.unctlon [37],
affecting 64% of all pregnant women with linear trend i ) ﬁ(l)gzégi o1 i (L:(c))rtﬁ::tot:;r(r:&erofplacenta(cm) o Bame0s o a0 o171 pointing out possible underlining ECS deficiencies. Maternal
tOward increase between 2005 and 2014 [11] [12]1 iS |L_I6p(()£ge/(r:nl|l; (P9/mD 5 2.é4iO.97 11 6.9;113..26 0:269 Shortest diameter of placenta (cm) 8 15.1 +£0.88 16 17.77 +£0.61 0.011 Ob@Sle IS .aSSOCIated Wlth an Incre.ase_d rISk Of resplratory
associated with significant health risks for mothers and their nsuline (pg/m) 3 46343523418 11 94014£2105 0185 Average diameter (cm) 8 1536+09 16 1809£050  0.008 tract infections, asthma, and wheezing In post-natal life [38,
offspring [13-16]. However, the results of numerous | 16995.59 + 32079.16 + \T/';'Iz‘::ss;”g::czﬁ;epct;(Cm> : 54322f(1)522639 12 833-3&3229 8823 39]. Fetal Iung.d.evelopment depends (among o_ther fa_cto_rs)
maternal lifestyle changing trials (i.e. UPBEAT, LIMIT) [17, #eNthlr; ((pg//n;lll)) 451 6(;(;5;%18 1; 72:315.51“221 g.ézg e e s 92 4as0 16 267830 150 on maternal .|Ipld transfer [38].’ The mechanisms linking
18] and surgical interventions for weight reduction remain otal = DA, ST | 2-AG placenta ("M/L) 4 5770.9+322.1 2 379479426063  0.064 maternal obesity and an offspring’s bronchopulmonary health
controversial and unable to demonstrate the benefits of Fetal weight (kg) 3 2.9540.17 16 3.19+0.11 0.358 A-A s [ T TR R v e are unknown [40]. | |
such for fetal and maternal health [18]. Therefore, there is a Fetal height (m) 4 0.49+0.02 3  051£0.02 0.479 Tervillous space 4 1632942482 3 2309244454 0.157 |!’ISU|In. resistance and p.anf:reatlc_ function hav_e been
clear need to identify novel mechanisms and Birth weightlength 4 56.43+3.18 3 59.74+1.94 0.479 TV core 4 10497+1613 3 1517442152 0.077 tightly Imk_e(_j to endocar_mabmmd function [41], 2-AG—|nduqed
oharmacological  targets  underlying  maternal-fetal ;’f):gesrglr&nncieé &?L/;n) j 2:23222 51961.25 i Sg:igi ;-49.4718 (1):(1)28 Tvaymo Pooari e . CB1R activity Is a survival signal for § but not a cells during
interactions under MO conditions. AEA serum (nM/L) A 12.93+177 4 1342+ 1.45 0.773 Stem villi core 4 3038+862 3 3873:825 0.479 fetal pancreatic _developm_ent [42] Numerous humar_‘ and
Remarkably, there is experimental and epidemiological Adiponectin (pg/ml) 3 6.7+213 2 9114387 0.900 ;;esr;ll\s:;it:yntio j Ziigiggl 2 zi'Zififﬁs 233;‘ experimental animal studies linked maternal obesity to
evidence that the spectrum of the diseases which are Lzstfrf’?érg/'?m) 2 425.19£28.05 7 2009.03 > 24l62  0.040 Chorionic plate I 1614 () | 104:() _ g;:tba;?ggcmgprzg]ramm'”g’ including the programming of
iIncluded In the definition of CECD are “programmed In 5 9320.8+3088.02 9 8910.7 0.006 Placenta 4 40562+46.09 3 5509841133 0.034 T
utero” by MO; however there are no reports available TNF-2 (pgimi) 1 48135 () 4 408+1075 - ¢ iweis 3 2%eis  oisn CONCLUSIONS
regarding the possible mechanisms, associating MO and Table 2: Selected maternal and fetal ECS, metabolic and inflammatory indices in i’*tflet;‘r??ﬂ_& | ) 2237 1215-23 2 zjgi o 82;;
CECD. obese and non-obese mothers. otal SA (vITll & capp Sl 403, ' : . - -
: 7 CBR " Harmonic thickness of villous 4 9.5+0.64 3 9.96 £ 0.48 0.479 The deC.rease In 2'AG IS 1N agreement W|th our pr_eVl()U_S
B 0099900000000 009000990009 oo, Maternal and fetal 2-AG concentrations in women carrying male membrane observations of decreased placental 2-AG concentrations in
o - R fetuses were decreased. Although no statistically significant  Note: p-values were calculated using Kruskal-Wallis rank tests; the baboon model of obesity and decreased ECS receptors
&8 %0 o o2 oo 88 differences were shown in ECS using nonparametric tests, large ~ Statstically significant values are bolded expression in maternal obesity in humans and baboons
= UFAaH2 Figad ’ :°\>§ " - effect sizes were calculated for maternal 2-AG (d = 0.83), e d et corelation et of en o - (IFPA, 2016, P.2.18). Fetal Syndrome of Endocannabinoid
o8t O,p’ SO gEEiTRPV maternal AEA (d = -1.50), and fetal 2-AG (d = 1.16). These DI T TR0 POTHE DI COTERTN AT OF SED-ATaniibls ConCeniraion: Deficiency (FSECD) might be considered as a clinical
§ gMEsL go f‘é‘l ’M”l’ &2 differences were even larger for maternal/fetal 2-AG ratio (d = 1 2. 3. 2 3 diagnosis in maternal obesity.
& B ) S " —_
_ /‘“ %e ,",”m'.".f.'ir":.féf u,..,o....;’;.,":” 3 3.36). However, small effect size (d = -0.15) was found for fetal Ca Eg; rm r @ r @ r M - ACKNOWL EDGEMENTS
o’o SHE . > A 3 s AEA Based on maternal 2-AG effect size, assuming a > 2AGTetus (1) 56 (7) —
- § ° - “?Dd ol WA ;gf‘:f _s.lgnlflcance level of 0.05 and power 0.80, the samples frpm 48 3.2.AGplacenta (5) -07 (4) .23 (5) - This authors are grateful to start-up funds from University of Tennessee
29, — N ' NAPE-SLD & 'nd|V|dU6}|S (24 obese and 24 non-obese) WQU|_d be reCIUII’ed_ to 4 AEAmother (8) -39 (7) -11 (5) :.90* 8) — Health Science Center and Texas Tech University Health Sciences
S —— e SRR (S detect differences between the two groups within one sex using  >AFAfes (1) .49 (1) .21 (4)  -90% (1) .50 () Center support. The authors are thankful to Dr. Sonali Gupta and the
pctSeveasassssessil || seesasasssssereneessty Student's t-test 6. AEAplacenta (5) -58 (4) -68 (5) .65 (5) -53 (4) -.75 personnel of labor and delivery for their help with specimens’ collection.
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