
Preamble

The purpose of this document is to provide an
overview of the Clinical Development Plan for the
conduct of clinical studies which may substantiate
the beneficial effects of xanthones from the
whole mangosteen puree liquid upon several
disease processes in several pilot studies,
including “autism spectrum disorder.” If the
outcome of the studies demonstrate a “proof of
concept” that the xanthones may exert a clinical
significant and positive results, then larger scale
trials will be done



Autism Spectrum Disorder
Pervasive Developmental Disorder

•ASD and PDD are complex neurodevelopmental disorders

•There is severe and pervasive impairment in thinking, feeling, language and
the ability to relate to others.

•The causative agents suggested are many but we are far from knowing what
is the exact reason a child has this disorder.

•Genetics appear to appeal to most investigators

•Geneticists have occupied center stage far too long and spent too much
money

•Environmental factors in the causation of ASD has been relegated to the
backburner

•There has been increasing incidence of autism and related disorders in the
last three decades

•No doubt there has been better diagnostic tools and awareness but there is
general consensus of the increase in number of cases

•There has been increasing incidence of diseases of all kinds including cancers.



Incidence of autism and related 
disorders

• It is estimated that between 80 to 120 
newborns out of every 1000 births are affected

• There is very little doubt that the incidence of 
autism and other developmental disorders has 
been increasing

• Males are affected more frequently than 
females-ratio is 4 – 1

• Diagnosis is usually established within the first 
2 years. 



Contamination and its Consequences

•It has been well established that inflammatory process does 
play a significant role in most diseases and disorders

•We live in a very polluted environment, the food we eat may 
be contaminated by pesticides, herbicides or other chemicals

•Skin and hair care products contain harmful chemicals e.g. 
parabens

•The air we breathe is contaminated with carbon dioxide 

•The mere act of exercising produces free radicals

•The action of free radicals sets up the inflammatory process 

•Free radical damage may start from the time of conception

•Free radicals in the pregnant mother may expose the fetus, 
especially its developing brain



The Basic Pathological Change
At The Cell Level

5

Inflammation



Inflammation

6

MM

RGenetic

s

Viru

s

Chemicals

BacteriaNutritional

Deficience

s

Immune 

System

Dysfunctio

n

Oxidative

Stress

 



Free Radical Damage

• It is very plausible that the developing brain of 
the fetus is affected by the inflammatory 
process brought on by the free radical attack

• The neural interconnections (wiring) between 
the different segments of the brain may be 
affected

• The information received by the brain is not 
processed in an orderly manner
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Mission and Scope

• The clinical study was conducted in the United 
States with the understanding that the xanthones 
from the mangosteen liquid are a food supplement 
(phytoceuticals) under the Dietary Supplement 
Health Education Act (DSHEA). We did not intend to 
support claims as required under the Code of 
Federal Register (CFR) for registeration of drugs. 
However we followed the guidelines set by the 
National Institutes of Health and the National 
Center for Complementary Medicine (NCCAM)



Background

• The mangosteen Fruit

• The mangosteen fruit was named after the French explorer 
Laurent Garcin (1683-1751). The tree has been cultivated for 
centuries in the tropical regions of the world. It is indigenous to 
Thailand, Indonesia, Vietnam, Cambodia and the Moluccas. 
The white inner pulp  of the mangosteen fruit is highly praised 
as one of the best tasting of all tropical fruit. However, it is the 
bitter tasting pericap with its xanthones and the leaves which 
has been used for thousands of years to treat such conditions 
as cattarh, diarrhea, dysentery, eczema fever, intestinal 
ailments, pruritis and other skin conditions. 



Composition and Manufacturing of the Whole 
Mangosteen Puree Fruit Juice

• The magosteen juice from the whole fruit and 
pericarp represent between 10-20% of the total 
weight, with its other fruit juices. The other fruit 
juices are: apple juice, strawberry fruit juice, 
raspberry fruit juice, blueberry fruit juice, cherry 
fruit juice and cranberry fruit juice. The appearance 
of the mangosteen liquid is a dark maroon color. 
There is sediment from the fruit pulp at the bottom 
of the bottle. When the bottle is shaken, the 
sediment goes back into solution.



• The manufacturing  techniques are proprietary. The 
key steps are the picking and harvesting of the fresh 
fruit and transport to a local production facility. 
There it is flash frozen and transported to another 
production facility. The entire fruit pulp and pericap 
is ground. The fruit juices (Wild Flavors, Inc.) and 
water are added to be in accordance to specification 
and pasteurization and/or sterilization technique 
are employed. The liquid is made according to ISO 
900-2000 specifications in a plant in Cincinnati,OH. 
The final product is bottled in 25oz. containers. 



Shelf Life

• The shelf life is two years in an unopened 
bottle. A phrase, “Best by” is stamped on the 
side of the box.



Xanthones

• The  xanthones are biologically active plant 
polyphenols that naturally occur in restricted group 
of plants (Suksamran ,2000;June2006) There are 
200 known xanthones in nature and 69 of them are 
found in the mangosteen juice.

• The xanthones posses 6 –carbon conjugated 
benzene ring structure with multiple double carbon 
bonds with side chains. First isolated in 1855 by a 
German scientist studying dysentery. The yellow 
compound was named after the Greek word for 
yellow “xanthones”



Mecahnism of Action of Xanthones

• Infectious Diseases, anti-bacteria, anti-viral, 
anti-fungus

• Immune system modulators

• Oncologic –apoptosis of cancer cells

• Pharmacologic Properties (in vitro anti-
inflammatory, antihistamine and inhibition of 
neurotransmitters in various neurological 
systems)



Safety of the Mangosteen Liquid

• There have been no deleterious reports of 
mangosteen puree liquid. If someone has 
known sensitivity to mangosteen or any of the 
added juices then one should not drink this 
juice.



Rational for “Proof of Concept” Studies

• The reputed health effects of xanthones in the 
mangosteen liquid was based upon in vitro studies 
and anecdotal reports. These reports warranted 
further investigations in a well-controlled clinical 
trials. “Proof of concept” study was conducted in an 
area in which the impact of xanthones showed 
dramatic effect. Although the exact mechanism of 
action of the xanthones is not fully understood, it is 
likely that impact on numerous  physiological 
systems including neurotransmitters in the central 
nervous systems (brain) e.g. autism spectrum 
disorder. 



“Proof of Concept” study-con

• The “proof of concept” study was  to examine the safety 
and effect of xanthones in a well controlled trial

• The funding for the research study was a personal 
endeavor with contribution of cases of liquid from a few 
distributors.

• The company which produces the liquid containing the 
xanthones has had no connection with the research

• The outcome of the study was therefore free of 
corporate bias

• The study was focused upon the evaluation of the 
xanthones as a nutritional  food supplement which was 
complementary to standard of care and not as an 
alternative



Enrollment
Double Blind Study

• There were 24 children enrolled in the study

• The ages ranged from 2 to 10 years old

• 16 were males and 8 were females

• 2 children dropped out and were replaced

• 1 child dropped out due to tragedy in the 
family

• 3 families failed to send the evaluation forms

• 20 children completed the study requirements 



Study Design

• The 24 children were divide into two groups of 12 each

• The children did not have any major illness and with an established 
diagnosis of ASD or PDD

• Consent forms were signed by the parents or legal guardian prior to 
starting the study

• The Pervasive Developmental Disorder Inventory (PDDBI) forms were used

• All families were required to fill in baseline information with their children’s 
medications, diet, supplements and any physical therapy

• Timeline was 6 weeks for each group

• Parents were advised not to stop any medications, supplements or change 
the diet.

• Parents were to keep a daily log and submit the evaluation forms every 2 
week

• Participants were to be free from allergy to the mangosteen juice or any of 
the added juices 



Material used for the Study

• The whole mangosteen puree liquid was used
• A placebo consisting of 70% filtered water with 

coloring and cranberry juice with grape juice was 
constituted to mimic the mangosteen juice in color 
and taste.

• The mangosteen liquid and the placebo (control) 
was shipped out to each family by UPS with 
instruction on the amount and frequency to be 
given

• Any adverse reaction or allergy to the liquid or 
placebo was to be reported immediately 



Amount of Liquid or Placebo

• Children between the ages of 2-4 received 1 oz. 
three times a day with meals

• Children between the ages of 5-10 received 2 oz. 
three times a day with meals

• If the liquid was too tart for the child parents were 
instructed to dilute the juice with equal amount of 
filtered water.

• If the child refused to drink the liquid or placebo the 
parents were advised to make popsicles and have 
the child eat it.



Whole Mangosteen Liquid and Placebo

• Neither the parents nor the investigator was 
aware of who received the liquid and who 
received the placebo.



Analysis of Data-4 Categories

• 1-Speech/Language/Communication

• 2-Sociability

• 3-Sensory/Cognitive Awareness

• 4-Health/Physical/Behavior



Speech,Language/Communication



Sensory/Cognitive Awareness



Sociability



Health and Physical Behavior



Analysis of Data

• The outcome of the  study demonstrated that  
the xanthones in the whole mangosteen puree 
liquid had a significant positive result

• In the data analysis some children had one or 
more  disorders and no child had all the disorders 
seen in autism.

• Children on the placebo demonstrated no 
significant improvement.

• The overall improvement of the participants in 
the 4 parameters was between 70% and 80% 31



Reason for Failure

• Compliance-must drink minimum of three 
times a day to keep the xanthones at a 
maximum level in the blood stream-must drink 
the liquid every day with meals

• Insufficient amount- the amount will vary 
according to age and severity of disease

• Not drinking the liquid long enough-Minimum 
of 90 days



Conclusion

• The study , although limited by the small number of participants 
does strongly point to the possibility of inflammatory changes 
occurring in the neural development and the intercommunication 
between the various segments of the brain.

• Once the diagnosis of ASD or PDD is established the C-Reactive 
Protein level will be a useful baseline test, before and after the study

• Environmental influence on the brain in-utero must be given serious 
consideration in future studies

• A much larger study involving several hundred participants and for a 
longer period should be considered 

• Future study in pregnant women using xanthones with a control 
group may possibly validate the findings in our study 

• This is a very revolutionary  concept and so was laparoscopic robotic 
surgery 17 years ago.

• I will always abide by my Hippocratic Oath “First do no Harm” and 
“Let food be thy medicine”



Feedback from Parents

• RM-Aiden: Amazing thing happened last week-
he sat at the table all on his own and colored a 
Halloween picture and it looked completely 
different than anything he’s done before—he 
had  good coverage and stayed in the lines. 
This is huge because Aiden never sat and 
colored unless someone made him. Also, he 
stayed on task, another unusual occurrence. 
His handwriting is improving as well. That’s a 
really good thing because his writing is awful.



• J.F.-Josiah: He is still not eating, thus the 
reason for the Pediasure. He only tics when 
sleepy or when drinking. Josiah has done more 
conversational talking these past two weeks. 
The one thing I did notice is that he doesn't 
seem to have accidents of a bowel movement 
nature anymore. This could also be due to 
giving him  half dose a night of Miralax. We 
started the new batch of juice on January 7th

after we received it.



• JD-Jessica: The return to school is great…. She 
has new friend in the neighborhood, who has 
told her that Jessica is the best friend she’s 
ever had. She’s on cloud nine. For the icy 
weather, she brought a power puff girls board 
game to school, and she has taught the rules 
and played with students who were not from 
her class.



• JM-Ishan: Not seen any changes so far 

• JB-Emily:These past two weeks, Emily has been very 
verbal in her creative stories. She has had several 
accidents in pants fewer than usual (Thank God!) She 
has been fairly cocky and argumentative. She has also 
been waking up in the night a couple times a week. 
Wakes up in a great mood, cheerful, just wide awake at 
midnight. Despite Melatonin and 5htp. She has been 
involving her father and I more in her imaginative  play. 
Naturally all of these may or may not be related at all.



• HC_Noah: Noah  continues to have a rash on 
his bilateral buttocks. He is no longer sitting in 
urine or feces as he is now potty trained so I 
am surprised he is developing a rash. Shelly 
recommended putting the xango directly on 
his skin, but I have not yet tried this. He is 
doing remarkably well. His behavior has made 
much improvement. He is doing very well in 
school and his teachers are all amazed with the 
improvement.



• TS-McKinley: His therapist noted that he has 
more spontaneous speech. But he developed a 
second ear infection. But there has been more 
spontaneous speech

• JT-Leah: Leah has been doing very well using 
PEC’S to communicate. She has made more 
vocal approximations lately



MM-Brianna is 6 years old. While being on the 
xanthones for 5 weeks she saw "ridiculously great 
results and changes." Brianna  was able to sleep 
through the night for the first time in her life. 
Megan had tried everything first to get Brianna to 
sleep and to help her sleep through the 
night. Ever since she started on the juice she is 
sleeping through the night and is even sleeping in 
her own bed, in her own room. She no longer 
sleeps on an autism pillow. Within the five weeks 
Brianna got her own twin bed and own 
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• the five weeks Brianna got her own twin bed 
and own pillow."Everyone in the family is 
sleeping through the night."Drastic change in 
fine motor skills. Before juice Bris could not 
trace. Now, she is free forming her name. The 
teachers are amazed. Sensory 
dysfunction. Therapist has brought Megan 
back to the room to show her the remarkable 
changes in her therapy. The last session the 
therapist looked for things they could improve 
upon and decided to give a month off to see if 
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• . She graduated from therapy. Brianna's 
Verbal skills are now age appropriate, as is her 
attitude. This happened during the 5 weeks of 
being on the xanthones. Taking 2 oz 3/day. 
Had a bit of a virus for a week and so took 4 oz. 
during that time.Megan used the shot 
glasses... the kids think it's cool because they 
have their own cups. All her children like the 
taste of the juice. Brianna's brother and sister 
are 3 and a 4 year old, and they drink 2 
oz./day.Megan is in the mainstream classroom 
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• 1 1/2 hours, and in a special classroom the 
other part of school. Teachers see the 
difference in her and one remarked that it was 
like a 'switch went on inside her'. Her 
behaviors are age appropriate. Overwhelming 
are the changes in such a positive way. Brianna 
is now interacting with her little sister, playing 
Hannah Montana. Changes for the whole 
family - Brianna just had her sixth birthday, 
and she knew it was her birthday. The money 
saved on therapy and medicines alone pay for 
the juice and more. 43



Further Information

• This study is being submitted for publication in 
a peer review medical journal.

• This study is protected under International 
Copy Right Law

44



Gratitude and Thanks

• Sheilah Tootla

• Susie Tatum

• Shelley Lewis


