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Youssef A. Mawgoud?, Nayra Sh. Mehnnaz and Manar MAbd EI-Rahman?*

!Botany and Microbiology Department, Faculty of ®cie, Cairo University, Giza, Egypt
’Department of Dairy Science, National Research @e@3th Tahrir St., Giza, Egypt

ABSTRACT

The aim of this study is to compare between thatamiBifidobacterium spp. and Lactobacillus spp paobiotic in

stool of both autistic and non-autistic childrenfi@bacterium spp. and Lactobacillus spp. wereeassd in stool
samples of 40 autistic children and 20 healthydgpchildren of similar ages which consider as cohgroup. The
study indicated that the counts of both Bifidobeata spp. and Lactobacillus spp. were lower in #ieol of

autistic children than that of their control groufi.was significant in the case of Lactobacillupspith (p value
0.05) and highly significant in the case of Bifidoberium spp. with (p value 0.000) and the courdaufteria wasn't
affected by sex (male or female).
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INTRODUCTION

Autism Spectrum Disorder (ASD) is a complex neukadepmental condition represents social abnornesliti
communication impairments and stereotyped and itegebehaviors. It has begun to be studied aftars rising in
the last decade [1].

The increased attention of autism was inducedyirbly the growing rates of ASD and secondary, s ¢ommon
gastrointestinal (Gl) manifestations in these pepphere up to 90% of ASD children suffer from @Gatders e.g.
gastroesophageal reflux, constipation, diarrhedomdinal pain, vomiting and nutrition issues [2].

Recent studies have correlated gut dysfunction Wil and suggested a possible role of the gaststinal (Gl)
microflora in severity of symptoms in autistic arién [3]. Many autistic children experience sev@teproblems
including abdominal pain, constipation, diarrhead &loating. These symptoms may be due to the s of the
indigenous gut flora promoting the overgrowth ofgutially pathogenic microorganism [3]

There is considerable evidence that Gl disordexdiaked to intestinal dyshiosis. Gut microbiotayd a significant
role in modulating human metabolism and in the tment of the immune system. The cellular and lgocical
pathways of gut-brain interaction provide a basis the influences of normal gut microbiota on depahent
neurochemistry, gene expression, and functioninthebrain [4].

Probiotic bacteria are essential for healthy gasestinal function. The action of probiotics ortestinal flora
results in vital benefits, including protection ats pathogens, development of the immune sy$&rand positive
effects on colonic health and host nutrit[6h

Probiotics probably function by altering the comifios of the colonizing microbiota and by directéraction with
the host through immune signaling mechanisms [7]
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Probiotics are capable of stabilizing the mucosadribr by increasing g mucin expression, reduciagtérial
overgrowth, stimulating mucosal immunity (secrettgg), and synthesizing antioxidant substancesT8g aim of
this study was to find out whether there are diffees between the countRifidobacterium sppandLactobacillus
spp.as probiotic in stool of both autistic and nonistid children.

EXPERIMENTAL SECTION

Subjects

In this study 40 autistic children and 20 non-digtishildren as control were investigated. The afjeontrol and
autistic children was from 2 to 5 years old. Chéldwith autism were recruited from the autism clim National
Research Center. All subjects were medication-free.

Assessing the proportion dhctobacillus sppandBifidobacterium spp.which present in the stool of autistic and
healthy children.

Fecal specimens Stool specimens were collected by parents, kepterilized caps at +4°c and delivered to PCR
laboratory within 4 hours.

Preparation of samples
A 10 g sample was taken aseptically and homogdniz®0 ml of sterilized Ringer solution (Merck, &eny) to
be prepared for DNA extraction [3]

DNA extraction from samples
Processed product samples, 1:10 diluted in Ringletisn, were centrifuged at 13,000 rpm for 10 mafter which
the supernatant was removed and the remaining pede subjected to DNA extraction [9]

DNA extraction via modified heat shock/boiled-celMethod

1 ml sterile distilled water was added to the pgeNertexed and subjected to heating temperaturg06fCfor 20
min. The suspension was then cooled immediatel2@3C for 20 min and centrifuged at 13,000 rpm 3omin
before the supernatant was kept in freezer (0 ) BE@.

Primers
Two different genus-specific primer sets were uselthis study, (g-Bifid-F/g-Bifid-R) foBifidobacterium[11] and
(Lacto- 16S-F / Lacto-16S-R) fhactobacillus[12].

PCR reaction for samples

PCR reaction for DNA extracted from samples, wasieg out in a total volume of 2fl with a reaction mixture
containing 2.5ul of 10 x PCR buffer, 1.5l of 25 mM MgCI2, 0.5ul of 10 mMdNTP, 1.6%ul of 15uM forward

and reverse primers of g-Bifid-F / g-Bifid-R and dt@é-16S-F / Lacto-16S R, 0.12d of 5uul-1 Tag DNA

polymerase, 3u of genomic DNA (~10 ng) and 14.07% of sterile distilled water. All the reaction mixes were
obtained from Promega Corporation, Madison, USA.[13

The reaction mixture in micro-centrifuge tube waspéfied in a thermocycler PCR system (PTC-110TMddb

MJ Research, Inc., USA). F8ifidobacterium sppthe initial denaturation was performed at 95°C¥anin and the
target DNA was amplified in 40 cycles. Each cyobmsisted of denaturation (95°C, 30 s), anneali§@5 30 s)

and extension (73°C, 60 s). The final extensiop stas performed at 73°C for 5 min and the holdemperature
was 10°C. ForLactobacillus sppfor the annealing temperature which was perforraed1°C for 30 s. It is
noteworthy to mention that negative control, mastéx devoid of genomic DNA and positive controlpasitive

sample taken from previous experiments, were usedltsineously in duplicates.

Gel electrophoresis

The amplified PCR products were checked for thesetqd size on 1.5% (w/v) agarose gel (LE analytigzatle,
Promega, Madison, USA). Tan of each PCR amplified product anduBof 6 x Loading Dye were loaded into
agarose gel and run in 1 x TBE buffer (0.089 M -Htsl, 0.089 M Boric acid, 0.002 M EDTA, pH 8.3) (Pnega,
USA). A ready-to-use VC 100 bp Plus DNA Ladder -lecalar weight standard (Vivantis, Italy) was usédng
with positive control, negative control and PCR dfigel products. The PCR products were separatecaty
electrophoresis system at a constant voltage o¥ 86r 50 min. Then, the gel was stained in ethidibromide
(Sigma, USA) staining (0.mgml-1) for 5 min and followed by washing with diltd water for about 30 min.
Finally, the gel was visualized under UV transilinator (Vilber Lourmat, Cedex, France) and the photvere
taken using gel documentation system (Bio Rad Gel ZD00 Model Imaging Systerfi)4].
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Standard curve for real-time PCR

In order to quantifyLactobacillus sppandBifidobacterium sppin positive samples by PCR sequencing, serially
diluted DNA of standard.actobacillus brevisATCC 14869 and the standaBifidobacterium longunstrain JCM
1260 were used to generate a standard curve fonalleematical conversion of Ct values into bactegd number.

Ct value is the cycle number where the reactiooréiacence exceeds background fluorescence. Tweratf
standard curves fdifidobacterium sppandLactobacillus sppwere generated. Stock plasmid DNA was prepared
for these two different bacteria. For the preparatf plasmid DNA, the purified PCR product of i@st was
prepared first. Ligation of PCR product of interegb pGEM®-T Easy Vector (Promega, Madison, USAjiai
consisted of a mixture of 2 x rapid ligation buffeGEMTR Easy Vector, purified PCR product, T4 DMNdase
and sterile distilled water. E. coli competent gaf strain JM 109 were used to carry pGEM®-T Ed¥ggtor
(Promega, Madison, USA) that had been ligated thightarget sequence from each bacterial genussdieening

of plasmid insert was done, where the white colmdycated that the PCR product gene of interestsuasessfully
cloned and transformed. The white colony was iratea into Luria broth supplemented with ampicillifhe
plasmid DNA of interest was then extracted from th@dl according to the manufacturer’'s instructiosing
Wizard® Plus SV Minipreps (Promega, Madison, USH)e initial concentration of the plasmid DNA of én¢st
was 10.6 ug/ml. The plasmid with the correct inseas then 10-folds serially diluted into six ditus. Since the
molecular weight of the plasmid DNA is known, thencentration of these dilutions were then transéxtrimto the
log copy number which was plotted against the tiokek cycle (Ct) to generate the standard curve dgedhe
absolute quantification of real-time PCR [13]

Quantitative real-time PCR

After the conventional PCR, the genomic DNA obtdifiom the tested samples was used for the rea-B@R
amplification. Genomic DNA of standaBifidobacteriumand Lactobacillusstrains were included in the real-time
PCR assay as a positive control while PCR mixtoteti®n devoid of genomic DNA was used as negatiwatrol.
The serially diluted bacterial standard and sampie® simultaneously assayed in real-time amptifica[13].

The PCR program consisted of an initial denatunagitep, amplification step (40 cycles) and a meitorve
determination step. The condition for the ampliica was as same as the conventional PCR. Following
amplification, melting temperature analysis of P@Bducts was performed to determine the specifitthe PCR.
The melting curves were obtained by slow heatind).2°Cs-1 increments from 60 - 99°C, with continsiou
fluorescence collection. Analysis of PCR amplifioatand melting curves were done by Rotor- Gend-Rieae
Data Acquisition and Analysis Software version {Corbett Research, Australia). Measurement of tH8FS
Green fluorescence was performed at the end of eagdlification step and continuously during the toeirve
analysis [15] A melting curve would be generated at the endmopldication for monitoring specificity of PCR
reaction

Statistical analysis

Data were analyzed using one-way ANOVA and t -ttegtvaluate the differences between groups. Atiudations
were performed with XL Statistics 5.0 and Micros&ftcel 2007. Data are presented as means = SDdd&ar
correlation was used Pearson correlation coeffisifk6]. P values less than 0.05 were considegrufiiant.

RESULTS AND DISCUSSION
We enrolled in this study 40 autistic children étad from the autistic child clinic of the NatidriResearch Centre
(from December 2015 to February 2016). Also, twerdymal healthy typically developing children of tetzed age
and sex served as control.

In autistic group: Females represented 35.0 %ea@pttients and males represented 65.0 % of thenpsiti

In control group: Females represented 50.0 % ofcthiElren and males represented 50.0 % of the remldas
shown in table (1).

Table 1 Descriptive data of the children

Control Autistic
Female | 10(50.0% )| 14 (35.0%
Male 10(50.0% )| 26 (65.0%
Total 20(100% 40 (100%

Sex

1088



Manar M. Abd ElI-Rahman et al J. Chem. Pharm. Res., 2016, 8(8):1086-1091

Table (2) shows that at the start of the studyntiean weight of autistic children (26.91 + 5.32) wagher than that
of control group (25.35 + 4.61) and the mean BMhadfistic children was significantly higher thamattof control

group with @ value 0.00R

Table 2 Baseline anthropometric measures of both gups

Variable Autistic Control P-value
Weight (kg) 26.91 +5.32 25.35+4.61 0.291
Height (cm) | 112.48 £8.27| 112.38 +7.8D 0.964
BMI (kg/m?) | 17.04 +1.36 16.08 + 1.00 0.009

@

(b)

Fig.1. Gel electrophoresis images of genomic DNAtexcted from (a) Lactobacillus spp. and (b) Bifidobacterium spp

Figure 1 show that the DNAs extracted froira¢tobacillus sspand Bifidobacterium spp. respectively were
observed for degradation by agarose gel electr@siwrit was observed that all DNAs produced baatdthe
uppermost part of the gel.

Table (3): shows that botBifidobacterium sppand Lactobacillus sspcount were lower in the stool of autistic
children than that of their control group. It wagrsficant in the case dfactobacillus sppwith (p value 0.0%and
highly significant in the case @&ifidobacterium sppwith (p value 0.000)

Table 3 The count oflactobacillus spp. and Bifidobacterium spp. in stool of both groups using PCR

Bifidobacterium spp. L actobacillus spp.

Control Aultistic Control Aultistic
Mean | 7.55+0.02| 6.56 £0.06| 7.92 +0.04 7.18 +0.05
P value 0.000 0.047

Table (4) shows that botBifidobacterium sppand Lactobacillus sppcount were lower in the stool of (male
&female) autistic children than that of their caritgroup. It was significant in the case laictobacillus sppfor
both male and female and highly significant in tase of Bifidobacterium sppThe deficiency in the count of
bacteria wasn't affected by sex (male or female).

Table 4 The count ofLactobacillus spp. and Bifidobacterium spp. in stool of males and females in autistic and hehly children using RCR

Bifidobacterium spp. L actobacillus spp.
Female Male Female Male
control Autistic Control Autistic control Autistic Control Autistic
Mean | 7.52+0.02| 6.59+0.06| 7.58+0.02| 6.53+0.06| 7.94+0.03| 7.14+0.04| 7.90+0.01| 7.22+0.05
P value 0.000 0.001 0.042 0.02

Estimates of ASD in pediatric populations havengssharply over the past decade [WM/e enrolled in these study
forty autistic children the range from2-5 years,oldth females representing 14 (35.0 %) and mag65.0
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%).Also, we included twenty normal healthy typigatleveloping children of same age and sex reprieggiie
control group.

The anthropometric measurements (weight, heightBivij were calculated for all participants and fdutnat the
autistic children were overweight than healthy dtgh In this study we found that the autistic patierad | highly
significant mean Body Mass Index (BMI) than the&tohed control group with P value 0.009.

Our results are in agreement with [18] who fourat the majority of the autistic children were oveight or obese
than healthy children of same gender and age. Al$3,reported that autistic children have high m&ody Mass
Index (BMI) compared with healthy children of sagender and age, and the gain in weight in auti$tiiciren may
be due to the higher caloric intake and they hawggaested an association between weight gain andisbeof
antipsychotic medications such as resperidone, aothnused for the treatment of these individuals.

Sharma et al[20] reported that autistic children were more ljko be obese than healthy children. The incidence
of obesity in autistic children was 30.4% and 23.&fong non-autistic childrerfshabayel{21] estimated the
prevalence of obesity among autistic males and lesves 15.8% and 16.1%, respectively

Our results didn't agree with [22] who found tHa Body Mass Index (BMI) of autistic children wagrsficantly
lower than that of healthy children of same geraled age. They reported that the exact reason Yeering BMI
among autistic children is unknown. It might be daethe abnormal eating behavior of autistic clefdrwhich
might result in reduced energy intake, anotherofaof lowering the Body Mass Index (BMI) of autestthildren
might be their hyperactivity

Emond et al[23] did not find any significant differences begwethe Body Mass Index (BMI) of autistic children
and healthy children of same gender and age, @eppitents reporting that the autistic children waifécult,
selective and demanding eaters, who started esuiids relatively late and resisted trying new feaahd that didn't
agree with our results.

The stool samples for all participants were tesigidg quantitative real time PCR prior to the stdrthe study to
compare the levels of beneficial bacteria (maiBifidobacteriumand Lactobacillus specigsbetween both the
autistic group and the control group.

We found that the counts of boBifidobacterium sppandLactobacillus sppwere lower in the stool of autistic
children than that of their control group. It wagnificant in the case dfactobacillus sppwith (p value 0.04yand
highly significant in the case &ifidobacterium sppwith (p value 0.000and the count of bacteria wasn't affected
by sex (male or female).

These differences in beneficial bacteria lead tinaralance in the gut microbiota composition fotistic children
[24].

In agreement with our study [25] observed the daficy of the count oBifidobacteriain children with autism
compared with normal childref26-27] reported thaBifidobacterium sppwere low in stool of autistic children.
The deficiency of beneficial intestinal microflamgay lead to inflammation or immune dysfunction,daotolerance
and constipation or diarrhea [28]. The cause indificiency of beneficial bacteria appears to galate to the
excessive use of oral antibiotic without medicgleswision which can alter gut flora. Loss of norrgat flora can
result in overgrowth of pathogenic flora which mesgd to constipation and several problems.

However,[29] reported that their was no significant differenaegshe composition of the microbiota afitistic
children compared withealthy children of same gender and.aeey suggest that Gl dysfunction observed in the
ASD population could be caused by a variety of ofaetors, including elevated anxiety and selfiettd diets A
study by [29]found no significant differences in the gut micmthi of autistic children as compared to their lgalt
children of same gender and age.
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