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ABSTRACT

Objective:

The objective of this study was to assess the teftects of Oxy powder@n-vitro on four pathogenic
microbes and a probiotic bacterium generally presethe human Gl tract and

to determine acute oral toxicity (lsE) profile of Oxy Powder® in Sprague Dawley rats. Tasults shall
be used in selecting doses in repeated dose tpxicitly of Oxy Powder

BACKGROUND

(A) In Vitro Toxicity Study in Selected Microbial Cultures:

Host of plants, large number of drugs and few Nogiudicals are reported to act as antimicrobial egen
Oxy powder®, a dietary supplement is used in patients suiffefiom chronic constipation and / or IBS;
it may have antimicrobial action. This aspect hasrbexperimentally assessaditro in selected
microbes since it is extremely difficult to ass#gs inin vivo studies

Guidelines followed:

Schedule Y in Drugs and Cosmetic Act (IiInd Amendth&ules, 2005, Ministry of Health and Family
Welfare, Government of India,
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Study design:

The study was designed to include 3 strains ofqgahic bacteria nameby. coli, Staph. aureus and
Enterococcus faecalis, a yeast, Candida albicash®m@@ Probiotic organism, Lactobacillus bifidiglike
experimental work performed under sterile condgionolved use of Cup plate technique with positive
and negative controls. An Oxy powder® content ¢ oapsule (715.5 mg) was dissolved in 60 mL
sterile distilled water; citric acid solution prepd by dissolving 25 mg of the acid in 60 mL steril
distilled water was used as control. Separatelytism of Oxy Powder® and that of citric acid was
added to the cups bored in inoculated media atdifferent intervals namely O minute, 15 minute®, 3
minutes, 45 minutes and 60 minutes. The plates imetbated at 3T for 72-96 hours.

The growth was recorded every 24 hours during iatab period.

Results & Conclusion:

At the given concentration of test substanceQRg powder® did not exhibit ‘static’ or ‘cidal’ activity
against all the cultures employed indicating Bay powder® when used in the patients would not kill
or inhibit the growth of microbes in Gl tract.

(B) Acute Oral Toxicity of Oxy Powder in Sprague Davley Rats:

US FDA does not evaluate safety, efficacy and tyafidietary supplement ingredients or products.
Consumers often take dietary supplements at teirresk. Potential risks (including use of dietary
supplements by children) are involved in the usthe$e products including contamination, adulterati
and dosage inconsistenttypecomes all the more important to establishtgatpiality, effectiveness and
tolerability of Oxy Powder®.

Guidelines followed:

(a) Schedule "Y" in Drugs and Cosmetics Act and Rul888 (lind Amendment, 2005), Ministry of
Health and Family Welfare, Government of Indi@. OECD Guidelines for the Testing of Chemicals
(No. 420, Section 4: Health Effects) "Acute Orakioity - Fixed Dose Method" Adopted on 17th
December 200{c) WHO GCP Guidelines (described in WHO’s GLP Hand§)dd) UCSF IACUC
POLICY-LABORATORY HOUSING AND STUDY AREAS FOR RESHZCH ANIMALS (May

2001, revised December 2003)

Study design:

The study was conducted by acclimatizing the arsrfal five days prior to dosing. They were
maintained at temperature betweer? 2024°C, relative humidity between 30% and 70%, 10 t@it5
changes per hour and 12 hours each of dark antoclygke. Each dose was administered as an agueous
suspension ‘Per OS’ at 10 mL/kg body weight

In theSighting study performed in one female rat administered oxy poved @000 mg/kg body weight
and subsequently 5000 mg/kg body weight in anotheranimals survived., Thdain study was then
conducted at the dose level of 5000 mg/kg body mieig4 female rats.. All four animals survived
through the study period of 14 days.

End Points:

Gross pathological examination did not reveal dmyoamalities. Necropsy examination did not reveal
any gross abnormality; hence, histopathologicaheration was not carried out.

Conclusion:
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Thus, Oxy Powder exhibited high degree of safeti/the acute oral toxicity of Oxy Powder® in Sprague
Dawley rats could be included in “Category 5” aiceof Globally Harmonised System.

KEYWORDS
GHC'’s Oxy Powder®, Dietary supplementr~vitro Toxicity to Microbes — Acute oral (LD50) Toxicity
in Sprague Dawley Rats.

1.0 INTRODUCTION

Oxy powder®, a dietary supplement is used in patients suiffefiom chronic constipation

and / or IBS. Its toxicity could not only be limitéo the patients but also covers a wide variety of
microbes inhabiting his Gl tract. These includéhpgenic bacteria, fungi and yeasts and strains of
helpful probiotic bacteria belonging to Lactobagsl| Bifidobacteria, Streptococcus and other genera
which produce B vitamins like biotin, niacin, folcid and Vitamin B 6. Killing of these microbes wia
result in deficiency of these vitamins in the patieonsumingOxy Powder. There are no known side
effects reported with the use of Probiotics (1) Matants having tannins, sulphur compounds,
terpenoids, alkaloids and flavonoids and few n@usicals have been found to possess antimicrobial
activity (2).

It was therefore deemed necessary to experimerasdlgss toxicity to microbes at least in

in vitro studiesn selected microbes since it is extremely diffidolassess this im vivo studies.

As regards toxicity to the patients consuming Negrdicals and Dietary supplements, US FDA does not
evaluate safety, efficacy and quality of dietarg@ement ingredients or products (3). Consumers who
often assume that Dietary supplements are ‘Safg’lmeaaking them at their own risk. Since dietary
supplements are not subject to standardized qualityrol measures, contamination, adulteration, and
dosage inconsistencies are commorC@)sequently, it becomes all the more importanEfdward
Group-Global Healing Center Inc., the marketing company @xy Powder® to establish safety,
quality, effectiveness and tolerability of the puotwhich is freely used in the treatment of Checoni
Constipation and Constipation — Predominant IBS.

1.1 Guidelines followed:

(A) In Vitro Toxicity Study in Selected Microbial Cultures:

Schedule Y in Drugs and Cosmetic Act (IiInd Amendth&ules, 2005, Ministry of Health and Family
Welfare, Government of India, (4)

(B) ACUTE ORAL TOXICITY OF OXY POWDER ® IN SPRAGUE DAWLEY RATS

(i) Schedule "Y" in Drugs and Cosmetics (Eighth Ameadtn2005) Rules 1988, Ministry of Health and
Family Welfare, Government of India (4)

(i) OECD Guidelines for the Testing of Chemicals (M20, Section 4: Health Effects) "Acute Oral
Toxicity - Fixed Dose Method" Adopted on 17th Dedemn2001(5)

(iii) WHO GCP Guidelines (described in WHO’s GLP Hand)d6)

(iv) UCSF IACUC POLICY—- LABORATORY HOUSING AND STUDY ARAS FOR RESEARCH
ANIMALS (May 2001, revised December 2003) (7)

1.2 Profile of Oxy Powder Capsule®
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Composition:

Each Oxy Powdetcapsule® (Av Wt. of contents-715.5 mg) contains 6850zonated Magnesium
Oxides, 5.5 mg Bis-carboxyethyl germanium sesqdeXGe-132) and 25 mg Natural Citric Acid filled
in Kosher Certified “00” Vegetarian Capsules.

Mechanism of Action:

The Ozonated Magnesium Oxide releases nascent mxygeidic pH of stomach aided by Citric acid
included in the formulation to achieve pH 4 (8}he Gl tract. Germanium element in native form is
highly toxic but Ge—132 is reported to be totalbnrtoxic in mice, rats (9, 10) and humans (11). AbM
of Ge-132 has been reported (12, 13) Although G&2-4 non toxic and safe when taken orally, yet, by
way of abundant precaution and to rule out toxidity toin vivo interactions, this study was
undertaken.

1.3 Justifications:

1.31In Vitro toxicity study in selected microbial cultures-Ratbnale for selection of microbes:

The organisms selected included 3 species of patfiotpacteria namely Escherichia coli,
Staphylococcus aureus and Enterococcus faecalgi@albicans, yeast, and a Probiotic organism,
Lactobacillus bifidigus. They make up most of the flora in the colon. 8ygcoccus aureus, E.coli and
Candida albicans are “recognized pathogens” by, BIBP/ NF, and other Pharmacopoeias of the world.
[14] Virulence of Staphylococcus aureus (15), Esch& coli, (16, 17), Candida albicans (18) and
Enterococcus faecalis (19) causing gastroenteeislting in nausea, vomiting, diarrhoea, and abdam
pain as well as other diseases is well document#ukei standard books of Medical Microbiology.
Lactobacillus bifidigus: Probiotic bacteria inhabit human G.l.tract, favdalyaalter the intestinal
microflora balance, inhibit the growth of harmfudberia, promote good digestion, boost immune
function and increase resistance to infection (2@ctobacillus bifidigus, a probiotic bacteriumGs-ve
anaerobic bacilli inhabiting colon. It is assocthteith a lower incidence of allergies (21) and also
prevents some forms of tumour growth (22). Candiflection of the vaginal tract and mouth (Thrush)
respond very favourably to Lactobacillus bifidigl$e latter destroys the pathogenic organisms girou
production of lactic acid, hydrogen peroxide, enggrand natural antibacterial substance, ‘Bacterioci
thereby helping to establish a healthy intestimirenment.Lactobacillus bifidigus improves bowel
function by aiding peristalsis and results in theduction of a softer, smoother stool.

Since Oxy Powder® is used in the treatment of Cler@onstipation and Constipation— Predominant
IBS, it is important to see that it does not hawg @xicity towards Lactobacillus bifidigus. Forsassing
this aspect, Lactobacillus bifidigus was selected.

1.32 Acute Oral Toxicity of Oxy Powde® in Sprague Dawley Rats

(a) Rationale for Selection of Sprague Dawley Ratsalest System:

One of the recommended rodent species by the tegylkauthorities for conducting preclinical toxigit
studies among rodents is Sprague Dawley Rat,igsiisensitive species for expression of toxic
responses.

1) Ratis recommended rodent species for conductintpdoxicity studies as per OECD guidelines.
2) Availability of the historical control data at thesting facility.

(b) Route of Administration and Reason for Choice

4
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Oral route of administration is the proposed thetdig route of administration in human being.

2.0 EXPERIMENTAL PROCEDURES, OBSERVATIONS, RESULTS, DISCUSSION AND
CONCLUSIONS:

These are separately grouped and describgd\jdn Vitro toxicity study in selected microbial cultures
and(B) Acute oral toxicity of Oxy Powder® in Sprague DawIRats.

(A) In Vitro toxicity study in selected microbial cultures:

2.1 Materials and Methods:

(a) Test Substance(i) Oxy Powder capsules® (Marketed as by Globealihg Center, Inc. USA). (ii)
Citric acid as an associate component.

(b)Test System:The study was designed to include 3 species obpathic bacteria namely Escherichia
coli, Staphylococcus aureus and Enterobacter fesgecale species of yeast, Candida albicams one
species of probiotic bacterium, Lactobacillus bgids.

Note: These test results are specifically limited to in vitro conditions. No testing was done with actual
humans suffering from diseases caused by these pathogenic organisms.

3.0 General Experimental Procedure:

The experimental work involved use of Agar cup @l@chnique in four sets, one for the test substanc
second for citric acid as control and the other tovact as ‘positive’ and ‘negative controls’.€lRetri
dishes were prepared and used employing standardmological procedures. All the operations were
performed under sterile conditions to prevent nb@bcontamination.

(a) Preparation and use of solution of test subst@e (Oxy Powde®):

(i) Contents of one capsule of Oxy Powder (715.9 weye dissolved in 60 mL sterile distilled water
giving solution representing 11.93 mg. Oxy PowderL (ii) 25 mg citric acid was dissolved in 60 mL
sterile distilled water giving 0.42 mg /mL citricid solution to be used as a control (since céd
present in Oxy Powder® capsule could also inhitmirgh of microbes).

(b) Use of solution of test substance and observat:

Separately, solutions @xy Powder® and Citric acid [Section 3.0 (a) (i)] were addedhe cups bored
in inoculated media at five different intervals redyn0 minute, 15 minutes, 30 minutes, 45 minutes an
60 minutes. The plates were incubated &C3for 72-96 hours. The growth was recorded everficdrs
up to 96 hours during incubation period.

4.0 Observations:

No inhibition was observed at the given concerdratf Oxy Powder® against the five test cultures
Escherichia coli, Staphylococcus aureus, Enterebdaécalis, Candida albicans and Lactobacillus
bifidigus, at the given time intervals. The control solutidrtitric acid as well as +ve and —ve controls
did not inhibit the growth of five cultures

5.0 Discussion and Conclusion:

The results indicated that Oxy Powder® used as32l@/v solution during the incubation period in the
invitro study was non-toxic to the test cultures.

It is very encouraging to see that the Probiotgaoism Lactobacillus bifidigus also not killed by Oxy
powder® indicating thereby that this Probiotic organ would surviven vivo in large intestine and
colon region when Oxy powder® is used in the pasisnffering from chronic constipation or IBS. Qthe

5
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normal physiological processes including generadio® complex factors by the Probiotic organisms
shall continue in routine and would avoid admirigtn of B complex factors externally to the patsen
suffering from constipation and undergoing treathwveith Oxy powder

(B) Acute oral toxicity of Oxy Powder® in Sprague Dawley Rats

6.0 MATERIALS AND METHODS

6.1 Test SubstanceOxy powder® capsules (Marketed by Global Healingt€e Inc., USA)
6.2 Test System:

Animals: FemaleSprague Dawley RatAge: 5-8 weeks Body weight: 129 £ 5 g

Source: L.I.T. Animal house

No. of animals per doseSighting study: One and Main study: Four

6.3 Test Conditions:

Acclimatization: Five days prior to dosing.

Veterinary examination: Before allocation of animals to different dosegmlafompletion of
acclimatization period.

Identification of animals: By cage number and individual marking on fur.

Diet: Pelleted feedd libitum supplied by Nav Maharashtra Chakan Oil Mills LRdine
Water: Aqua guard potable water in glass bottdsibitum

Housing & Environment:

Sighting study: One animal per polypropylene cage provided withdosgl of husk.
Main study Maximum 5 animals per each polypropylene cage pgexviwith bedding of husk.

Temperature between 20 & 24°C, Relative humidity between 30% and 70%ir changes10 to 15
per hour andark and light cycle each of 12 hours.
6.4 Selection of Doses:

Table lincludes Dose Selection for Sighting study andflierMain study. Based on the results of
sighting study, dose for the main study was setecte

Dose volume : 10 mL/kg.

Vehicle . Distilled water

www.ijpbs.net Pharmacology(Toxicology)
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Table 1 Dose Selection

Sighting study Main study
Dose
No. of . Dose No. of .
(mg/ kg body animals Mortality (mg/kg bodyweight) animals Mortality
weight)
2000 1 0/1 - - -
5000 1 0/1 5000 4 0/4

NOTE: Based on the results of sighting study, dose for the main study was selected

Preparation of dose — Procedure:

The test substance was suspended in distilled watdstain concentrations of 200.0 mg/mL and 500.0
mg/mL strength of suspensions. The test substaaseadministereth the dose volume of 10 mL/kg
body weight

The suspension formulation was prepared fresh @aldly of dosing.

6.5 Randomization and Numbering of AnimalsEleven healthy female rats, acclimatized to lalmoyat
conditions for 5 days prior to dosing were usethia study. Animals were randomly assigned to the
cages and the individual animal was fur marked withic acid. The females were nulliparous and non-
pregnant

6.6 Preparation of Animals:

The rats were deprived of feed for 16 hours befme 3 hours after administration of the test sulcsta
Water was not withheld during this period

6.7 Experimental Procedure:

The test substance, suspended in distilled watsragministered by gavage to rats using a ball-tippe
intubation needle (18 gauge) fitted on to a syriag@er SOP on Test Article/Substance (TA/S)
administration - Gavage/Intubation.

6.8 Allocation of animals:

Allocation of Rats for the Sighting study and thaiMstudy are shown ifiable 2.

www.ijpbs.net Pharmacology(Toxicology)
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Table 2 Allocation of Rats

(i) Sighting study

. . Animal Nos. Concentration
Species/strain  Group No: Female Dose (mg/kg) (mg/ml) Route
Rats/Sprague | 1 2000 200
Dawley Oral

Il 1 5000 500

(i) Main study:

: . Animal Nos. Concentration
Species/strain  Group No: Fermale Dose (mg/kg) (mg/ml) Route
Rats/Sprague | 4 5000 500
Dawley Oral

7.0 OBSERVATIONS:

7.1 Clinical Signs of Intoxication:

Observations of clinical signs were made at 10 tesu30 minutes, 60 minutes, 2 hours, 4 hours and 6
hours after dosing on dayland once daily therefdtet4 days approximately at the same time. Cage
side observations included changes in the skingfyas, mucous membrane, respiratory, circulatory,
autonomic, and central nervous system changes,teorm#or activity and behavioural pattern.
Occurrence of tremors, convulsions, salivationirti@ea, lethargy, sleep and coma, if any, was also
recorded

Individual Animal-Clinical Signs of Intoxication aincluded inTable 3
Table 3
Individual Animal- Clinical Signs of Intoxication

Sighting study:

Total . Period of signs
Group Dose mg/kg Observed Number of Animal in days
No. Signs . Nos.
Animals from - to

www.ijpbs.net Pharmacology(Toxicology)
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I 2000 Nil 1 1 1-14
Il 5000 Nil 1 1 1-14
Main study:
Total Period of signs
Group Observed  Number of Animal . 9
Dose mg/kg ) , in days
No. Signs Animals No. f
rom - to
Nil 1 2 1-14
Nil 1 3 1-14
! 5000 Nil 1 4 1-14
Nil 1 5 1-14

7.2 Observation for Mortality:
The results of animals observed for mortality twieely were recorded. Individual Animal-Clinicalgdis
of Mortality are included ifTable 4.
Table 4
Individual Animal- Mortality Record

Sighting study:

Group Dose Animal Mortality
No. mg/kg No. Absolute%  Relative %
I 2000 1 0 0
Il 5000 1 0 0
Main study:
Group Dose Animal Mortality
No. mg/kg No. Absolute% Relative %
2 0 0
3 0 0
I 5000 7 0 0
5 0 0
9
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7.3 Body Weight:Individual animal body weight was recorded follogitine period of fasting on day O,
weekly thereafter for 13 days and at terminatiostafly on the 14th day. Changes in the body weight
were recordedndividual Animal-Mean Body Weight and % Body Weigjain

are included imable 5.

Table 5

Individual Animal-Mean Body Weight and Percent BodyWeight Gain

Sighting study:

Dose Body Body % body Body % body % body
Group No (mg/kg weight weight weight weight weight weight
' body Day 1 Day 7 gain Day 14 gain gain
weight) (9) (9) day 1-7 (9) day 7- 14 dayl1-14
I 2000 124.50 142.50 14.46 165.50 16.14 32.93
Il 5000 133.20 158.20 18.77 181.40 14.66 36.19
rise 'tg‘évése 150% g 7(796)  15.7(11%) 431  15.9(9.6%) 1.48 3.26
Main study:
Dose Body Body % body Body % body % body
Group | (mg/kg weight weight weight weight weight weight
Animal No. body Day 1 Day 7 gain Day 14 gain gain
weight) (9) (9) day 1-7 (9) day 7- 14 day1-14
2 5000 137.8 155.3 12.70 174.8 12.56 26.85
3 5000 125.4 146.9 17.15 168.0 14.36 33.97
4 5000 133.0 151.2 13.68 170.0 12.43 27.82
5 5000 124.1 146.6 18.13 167.4 14.19 34.89
Average 5000 130.1 150.0 15.4 170.0 13.3 30.8

7.4 Gross Pathology:

Macroscopic examination was performed on animalgfgged at the end of the observation period of 14
days. Individual Animal- Gross Pathology findinge acluded inTable 6.
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Table 6
Individual Animal- Gross Pathology Findings
Sighting study:
Animal Site and lesion Group Dose Fate Gross Pathology
No. observed (mg/kg body Findings
weight)
1 NAD I 2000 TS NAD
1 NAD Il 5000 TS NAD
Main Study:
Animal Site and lesion Group Dose Fate Gross Pathology
No. observed (mg/kg body Findings
weight)
2 NAD Il 5000 TS NAD
3 NAD Il 5000 TS NAD
4 NAD Il 5000 TS NAD
5 NAD Il 5000 TS NAD

TS = Terminal sacrifice
NAD = No abnormality detected

7.5 Histopathology:
Histopathology was not done since Necropsy examoimatid not reveal any gross abnormality;

8.0 RESULTS

8.1 Clinical Signs of Toxicity and Mortality:

(a) Sighting study — Group | and Group |l

One rat each treated at the dose level of 2000gragikl 5000 mg/kg body weight respectively did not
show any signs of toxicity and survived the studyiqu of 14 days. .

(b) Main study — Group |

All 4 rats treated at the dose level of 5000 mdpdy weight did not exhibit any signs of toxicityréhg
the study period of 14 days. No mortality was séing study period of 14 days.

8.2 Body Weight:

The Mean Body Weight and Percent Body Weight GairSighting study and for the Main study
indicate that there was continuous rise in weidmats, rise being higher with higher dose.

8.3 Gross Pathology Findings:

Macroscopic examination of animals sacrificed anteation revealed no abnormalities.

11
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8.4 Summary of Mortality Record:

During 14 days period of study, no mortality wasareled inSighting as well adMain study.

8.5 Summary of Clinical Signs of Intoxication:

During 14 days period of study, no signs of Intaxion were observed in any rat in both studies.

9.0 Discussion

As stated above, US FDA does not evaluate safffigaey and quality of dietary supplement ingredgen
or products (3). It thus becomes responsibilitpadtary supplement producer or marketing orgaropat

to establish these attributes for their productereedelivering them to the patients and generalipu

and protecting them from using unsafe, ineffecéimd substandard produc@lobal Healing Center

(GHC) undertook complete care and evaluation of Qudliafety, Efficacy and Tolerability of Oxy
Powder® marketed by GHC.

Acute Oral Toxicity Studies conducted under comgbonditions of use of animal species their age,
body weight, their housing, product dose and volach@inistration, quality of diet and water,

monitoring, and strictly following the guidelines énsure validity of results.

As regards the results,

» There was gain in the body weight of experimerdtd pbserved in sighting at both the dose levels as
well as in the main study. In the latter studyhwatiministration of 5000 mg/kg body weight to 4
animals, weight increase post administration of ®aywder was 15.41% between 1- 7 days, 13.39%
between 7- 14 days and 30.88% between 1- 14 days.

Macroscopic examination of animals sacrificed ahieation revealed no abnormalities.

During 14 days period of study, no mortality wasareled inSighting as well asMain study.

During 14 days period of study, no signs of Intaxion were observed in any rat in both the studies.

YV V

10.0 CONCLUSION

On the basis of the results of this preliminarydgilit is evident that Oxy Powder formulation
exhibited high degree of safety even at dose lef/8000 mg/kg body weight. The acute oral toxicity
of Oxy Powder® in Sprague Dawley rats could beuded in “Category 5” criteria of Globally
Harmonised System. Further work on sub chroniccigxstudy for 28 days is being published as
Paper-2.
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