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Study Type

In vivo placebo controlied study meeting the requirements of the Environmental Protection
Agency Guidelines for Reglstermg New. Chem;cais inthe US and various other International
protocols

Types of HCA referred to in Study

Extract of the rind of the fruit of Garcinia- Cambogia containing (-)-Hydroxycitric Acid stabilised
as a calcium/potassium salt.

This safety review study reporied the following:

Acute Oral Toxicity

The LD50 of CitiMax® (50% HCA as a-calcium salt) was greater than 5,000-mg/kg
bodyweight. No deaths, remarkable body- weight changes, or gross necropsy findings were
observed.

Acute Dermal Toxicity

The Dermal LD5O0 of CitriMax® was found to be greater than 2,000-mg/kg in. rabbits when
applied once for 24 hours to-the shaved skin of male and ferale Albino . There was no
evidence of acute systemic toxmity among rabbits that were dermally administered HCA at
2,000mg/kg .

Primary Eye lrritation Study

Draize score of 15 (out of possible 110).indicating that HCA is mildly irritating. HCA causes
ocular irritation without production of mﬂammatory exudates in some animals. Positive iridial
and conjunctival reactions were present in all animals, which subsided in 48 heurs.

Primary Dermal lrritation Study

No deaths or significant changes in bodyweight accurred duﬁng the study period. The Primary
Irritation Index was calculated to be 0.0; HCA received a descriptive rating classification of
non-ifritating

CONCLUSION OF STUDY

in safety studies, acute oral toxwity, acute dermal toxicity, pamaty eye imitation and primary
dermal irritation studies no gross toxicological findings were observed under the experimental
conditions: The LD50 of a Potassium / Calcium Salt of (-)-HCA was greater than 5000 mg / kg
delivered once orally via gastric intubation to fasted male and female Albino rats. This in —
vivo study states that that HCA~SX isa safe natura! suppfement under the condition tested.
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HOW THIS STUDY IS RELEVANT TO OUR PRODUCT
Our product contains 1400mg of Citrin K, a potassium salt of HCA, which is.an extract of the -

rind of the fruit of Garcinia Cambogia. Th:s delivers 700mg of free HCA. We recommend three
bottles daily, which would delivar 2 100ing of HCA.

The study found that the LDSG of a Potassium-/ Calcium Salt of (-)~HCA is greater than 5000
mg / kg bodyweight when administered once via gastric intubation. in human terms, this
equivalent to > 375,000 mg for an average sized 75Kg human. As we are-proposing to deliver
just 2100 mg per day we feel that this is a sufficient safety margin. (178 fold: margin of safety)

We would like to emphasise that further LD50 testing was stopped at 5000 mg / kg without
any gross toxicological effects observed

There were actually NO deams raoonﬂad at this level. The researchers did not.continue to

increase the dosage but concluded that the LDﬁO was greater than 5000 mg_ / k ‘bodywesght

Our daily recommended level is 25% less than the safe ievelas determined by the
Burdock Group (Food and ¢hem:cal Toxicalogy 42 (2004) 1513 ~ 1529) and }ust 0.56%
of the No Observable Adveﬁe EffectLevel (NOAEL)
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Abstract

A growing body of evidence demonstrates:the efficacy of Garcinia cambogia-deri ved natural )-hydroxycitric acid (HCA) in
weight management by curbing appetite and-inhibiting body fat biosynthesis. However, the exact mechanism of action of this
novel phytopharmaceutical has yet to be. fully understood. In a previous study, we showed that in the rat brain cortex a novel
HCA extract (HCA-SX, Super CitriMax™) increases the release/availability of radiolabeled 5-hydroxytryptamine or serotonin
([*H]-5-HT), a neurotransmitter implicatediin the reguiatlon of eating behavior and appetite control. The aim of the present study
was 2-fold: (2) to determine the effect of HCA-SXon 5-HT uptake in rat brain cortex i vitro; and (b) to evaluate the safety of
HCA-SX in vivo. Isolated rat brain cortex slices were incubated in oxygenated Krebs solution for 20:minand transferred to buffer
solutions containing [*H]-5-HT for different fime mtervals Insome expenmcmts tissues were expgsed to HCA-SX (10 uM 1
mM) and the serotonin receptor reuptake inhibitors (SRRI) fluoxetine (100 uM) plus clomipramine (10 pM). Uptake of [*H]-5-HT
was expressed as d.p.m./mg wet weight. A time—depcndent uptake of ["H]-5-HT occurred in cortical slicés reaching a maximum at
60 min. HCA-SX, and fluoxetine plus clomipraminé: mbfbxted the time-dependentuptake of PH}-5-HT. At 90 min, HCA-8X (300
uM) caused a 20% decrease, whereas fluoxetine plus cwmlpramme inhibited {*H]-5-HT uptake by 30%. In safety studies, acute
oral toxicity, acute dermal toxicity, primary dermal frritation and primary eye irritation, were conducted in animals using various
doses of HCA-SX. Results indicate that the LD, of HCA-SX is greater than 5, 000 mgfkg when ddministered once orally via
gastric intubation to:fasted male and female Aibmo rats. No gross toxicological findings were observed under the experimental
conditions. Taken together, these in vivo toxmologz cal studies demonstraté that HCA-SX isa safe, natural supplement under the
conditions it was tested. Furthermore, HCA-SX can inhibit [*H]-5-HT uptake {and also increase 5~H’I‘ availability) in isolated rat
brain cortical slices in a manner similar to that of SRR1s, and thus may prove beneficialin controlling appetite, as well as treat-
ment of depression, insomnia, migraine headaches and other serotonin-déficient conditions. (Mol Cell Biochem 238: 89—
103, 2002)

Key words: Garcinia cambogia, (~)-Hydfaxycitric acid, fluoxetine, clomipramine, rat brain corfex, serotonin release, appe-
tite, acute oral toxicity, acute dermal toxicity, primary dermal irritation, primary eye irritation

Introductipn ' \ bar tamarind, whichis extensively used in southern India for

-culinary purposes [1]. The fruitexhibits a distinctive sweet
(-)-Hydroxycitric acid (HCA), a popular dietary supplement and sour taste, and has beén used for centuries with no harm-
for weight loss, is a natural extract from theidried fruit rind of ful effects in Asian countries for preparing culinary dishes. It
Garcinia cambogia (family Guttiferae),  tree that is native has been observed that when the dried fruit rind is sprinkled
to southeast Asia. The dried fruit rind is also known as Mala- on curries it makes the food more filling and satisfying {1, 2].

Address for offprints: S.E. Ohia, Creighton Uni‘frcrsity Schoat of Pharmacy and Allied Health Profossions, 2500 Catifornia Plaza, Omaha, NE
68178, USA (E-mail: seohia@creighton.cdu)
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HCA has been shown to be a competitive inhibitor of ATP-
citrate lyase, the enzyme catalyzing the e?ctramitochondri/al
cleavage of citrate to oxaloacetate and acetyl-CoA. This en-
zyme is important in maintaining the acetyl:CoA pool for fatty.
acid and cholesterol biosynthesis, particularly during the
hyperlipogenic nutritional state produced by high carbohy~
drate feeding. One study | has shown that HCA administered
before meals causes weight loss in obese subjects [2] and
improves energy metabolism. HCA reduces food consump-
tion in humans by possibly diverting carbchydrates and fatty
acids that would have become fat in the liver inito hepatic gly-
cogen. This metabolic change may send a signal to the brain
that results in reduted food intake, curbs the appetite, and
the desire for sweefs is also eliminated [3, 4]. Research has
shown that HCA-SX inhibits fat production and decreases
body weight in animals and humans [5]. No toxicity; either
acute or chronic at any reasonable level of consumption has
been observed.

Recent studies have demonstrated that ora] HCA supple-
mentation (as Super CitriMax™, a calciumypotassium salt of
60% HCA, which is tasteless, odorless and highly water solu-
ble, HCA-SX) is highly bioavailable in human plasma as
demonstrated by a gas chromatography-mass spectromet-
ric method [6]. HCA-SX remained in the blood for more than
4-9 h after oral ingestion. These investigators also demon-
strated that eating a meal shortly after takmgHCA-SX reduced
food absorption by about 60% [6].

HCA-SX has been shown to increase the re!ease/avaﬂabmty
of [*H]-5- -hydroxytryptamine (serotonin; HT) from rat brain
cortical slices in vitro [7]. Since 5-HT has been implicated in
the regulation of eating behavior and body wezght regulation
[8-101, it is reasonable to suggest thata mechamsm of appe-

tite suppression induced by HCA-SX could be mediated by -

this neurotransmitter, Indeed, stimulants of ‘this monoamine
reduced food intake and weight gain and:increased energy
expenditure in both experimental animals dnd humans [8].

The objective of the present study was 2-fold, (8) 1o fur-
ther investigate the effects of HCA-SX on 5-HT metabolism
by examining the agtion of this novel appetite suppressant
on the uptake of this monoamine in isolated rat brain cortex.
in vitro, and (b) to determine the safety profile of HCA-SX.
For the latter, we conducted acute oral toxicity, acute dermal
toxicity, primary detmal irritation and primary eye irritation
studies in in vivo models: .

Materials and methods
Chemicals
A natural, highly water soluble, calcxmn/potass&um saltof 60%

HCA extract from Gareinia cambogia commermaily known as
Super CitriMax™ HCA-SXS (HCA-8X) was obtained from

InterHealth Nutraceuticals, Bemcaa, CA, USA.PH}-5-HT was
purchased from NEN Life Sciences, Boston, MA, USA. Flu-
oxetine and cIumxpramme wereobtained from Sigma-Aldrich,
Natick, MA, USA. Alt other chemicals and reagents were ob-
tained frorn Sigma Chemicals (8t. Louis, MO, USA) and were
of analytical grade or the highest grade available.

Animals and treatment for 5-HT uptake study

Male Sprague-Dawley rats (weighing 150-200 g) were ob-
tained from Charles River Breeding Laboratories {Portage, M,
USA). Anitnals were maintained and used in accordance with
the current National Institute of Health Guidelines and the
ARVO Resolution on the Use of Animals in Research.-

The effect of HCA-SX on radiolabeled 5-HT (serotonin)
uptake was measured as described by Kirksey and Slotkin {11]
and Goodlet ez al. {12] with some modifications. Briefly, Male
Sprague-Daswley rats were sacrificed by asphyxiation and the
whotle brain was quickly dissected and placed in ice-cold sa-

- line solution (0.9% w/v NaC1). The cortex was carefully re-

moved from icg-cold saline solution and cut into thin slices
of about 15-30 mg weight using surgical blades and scissors.
Although tissues obtained differed slightly in size, the results
are presented.as d:p.m./mg wet weight in order to normalize
the data, Cortex slices were equilibrated in 2 ml of Krebs buffer
solution at 37°C under an aimosphere of 95% O, and 5% CO,

for 20 min. The Krebs buffer solution was composed of the
following (millimolar); sodium chloride, 118; potassium chio-
ride, 4.8; calcium: chlqrnde, 1.3; potassium dihydrogen phos-
phate, 1.2; sodium bicarbonate, 25; magnesivm sulfate, 2.0;

and dextrose, [0 (pH 7.4). After eqmlibratzon, cortex slices were
incubated in Krebs buffer solution (gassed with 95% O, and
5% CO,)at 37°C, containing 80 nM of {3H1~5-HT and pargyhne
o’ M} Duringincubation, twcxshces were removed at times
0,5,106,20,25, 30, 60, aﬂd 90 min ahd rinsed in 10 mi ice-cold
Krebs buffer solution to stop uptake of [*H]-5-HT into neurons.

Each slice was blqtted dry with Whatman paper #1, weighed
and digested in | ml NaQH (1 N} a1 60°C for 20 min. Eachsample

~ wascombined with 12 mi ofsqueous scintillation cocktail (Eco-

fume; ICN Radiochemicals; CA, USA), and analyzed for radio-
activity by liquid scintillation spectrometry. The amount of
[*H]}-5-HT present in'samples was expressed as d.p.m./mg wet
weight, Test drugs were present in the Krebs buffer solition
during the pre-incubation and incubation periods.

Animals and treatment for acute oral toxicity study

The objective was 1o determinethe acute oral median lethal
dose and evaluate the'potential systemic toxicity of HCA-SX
when administered as a single dose to Albino rats. The pro-
tocol was designed and the study was conducted in compli-



ance with the Environmental Protection Agency Guidelines for
Registering Industrial Chemicals in the US'(Pesticide Assess-
ment Guidelines, Subdivision F, Hazard EValuatxon Human
and Domestic Animals Section 81-1), the. Toxic Substances
Control Act (TSCA) Health Effects Test Guidehnes 40 CFR
798.1175.

Male and female Albinorats (weighing 208——2 16 g at study
initiation) were obtained from Charles River Breeding Labo-
ratories (Portage, MI, USA) and were a]lowed free access to
lab chow (Purina Certified Rodent Chow, No. 5002, St. Louis,
MO, USA) and municipal water ad libitum, .Animals were ac-
climated to laboratory conditions fora mm!mum of 7 days prior
to initiation of dosing. The animal room was kept at a control-
led temperature (69-76°F), humidity (30—82% ,and ight(12h
light/12 h dark). )

The amount of HCA-SX administration was based on body
weights taken just prior to.dosing using a dose volumeé of 10
ml/kg. HCA-SX was administered orally via gastric intubation
with a French rubber feeding tube (1 4-gauge); which was af-
fixed to a 3-mi syringe. The rats were fasted approxtmately 18~
20 h priorto dosing and returned to feeding : 3-4h after dosing,
One group of five male and one group of five female rats were
administered a single dose at a level of 50(}0 mglkg. Control
animals received the vehicle.

The rats were observed for mortality at appmxxmately 1,3
and 4 h post-treatment on day 0 and twice daily (morning
and afternoon) therzafter for 14 days. Foriclinical observa-
tions, the rats were observed at approximately 1,3 and 4 h
post-treatment on day 0 and once daily thereafter for 14
days. Body weights were obtained and récorded on study
days —1, 0 (initiation), 7 and 14 (study termination). Upon
study termination, all rats were euthanized by carbon diox-
ide asphyxiation. At the terminal necropsy, | the major.organ

systems of the cranial, thoracic and abdomma] cavities were
examined for all ammals i

Animals and treatment for acute dermal toxicity study

The objectives of this study was to determine the median le-
thal dose, evaluate the potential systemic t0x1c1ty and evalu-
ate the local irritative potential of HCA-SX when appliéd once
to the skin of Albina rabbits. The protocol was designed and
the study was conducted in compliance w1th the Environmen-
tal Protection Agency Guidelines for Reg,lstermg Industrial
Chemicals in the US (Pesticide Assessment Guidelines, Sub-
division F, Hazard Evaluation; Human and l?;)bmestit: Animals
Section §1-2), the Toxic Substances Control Act (TSCA) Health
Effects Test Guidelines 40 CFR 798.1100,:and the Japanese
Agricultural Chemicals Laws and Regulations Testmg Guide-
lines for Toxicology Studies published by the Society of
Agricultural Chemical Industry under the abspices of MAFF
(Ministry of Agriculture, Forestry and Fishories).
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Male and female New Zeatand white Atbino rabbits (weigh-
ing 2227-2466 g at study initiation) were obtained from Hazle-
ton Research Pmducts (Denver, PA, USA) and allowed free
access to lab chow {Purina Certified Rodent Chow, No. 5322,
St. Louis, MO, USA) and municipal water ad libitun. Animals
were acclimated to laboratory conditions for a minimum of 6
days prior to initiation of dosing The animal room was kept
atacontrotléd temperature (66—70"[?), humidity (50-80%), and
light (12 hilight/12 trdark). )

Individuat doses of the HCA-SX were calculated based on
body weight obtained just prior fo dosing with a dose of 2000
mg/kg bodyweight: HCA-SX was applied directly to clipped,
unabraded skin. On the day prior to dosing, the hair was re-
moved from the backs of the rabbits using an Oster® small
animal clipper. Individual doseaof HCA-SX moistened with
approximately 4.5 mi of deionized water, were applied to the
dorsal skin and covered approximately 15% of the total body

~ surface. Plastic restraint collars were applied and remained on

the rabbits for the d,ui,gtionof the exposure (24 h). Upon com-
pletion of the exposure period, the collars and bandages were
removed and the application sites were wiped with dispos-

- able paper towels moistenéd with tepid water. There was one

group of five male Albino rabbits and one group of five fe-
male Albino rabbits that was dermally administered single
doses (24 h, semi-occluded exposure} of HCA-SX at a dose

level of 2000mgkg. |

The rabbits were observed for mortality at approximately
1,3 and 4 h post-treatment on day 0 and twice daily (morming
and evening) thereafter for 14 days, For clinical observations,
the rabbits were observed at approximately 1,3 and 4 h post-

. treatment on day 0 and once daily thereafter for 14 days. For

dermal observations, the application sites were examined for
erythetna, edema {Table 1) and other dermal findings begin-

. ning approximately 30-60 min affer bandage removal and-daily

thereafter for 13 days. The rabbits were shaved to facilitate .
dermal observations on study days 3, 7, 10 and 14, The body
weights were obtained and recorded on days 0 (initiation), 7
and 14 (study termination). The rabbits were guthanized by
intravenous injection of sodium pentobarbital solution (150
mg/kg, i.v.J upon termination of the study. The major organ
systems of the cranial, thorac;c gnd gbdominal cavities were
examineéd for all animals,

Animals and treatinemfﬂ)r primary dermal irvitation study

The abjective was to determine the irritative potential of HCA-

. SX following a single exposure to the skin of Albino rabbits.

The protocol was designed and the study was conducted in
general compliance with:the Environmental Protection Agency
Guidelines for Registering Industrial Chemicals in the US (Pes-
ticide Assessment Guidelings, Subdivision F, Hazard Evalua-
tion: Human and Domestic Animals Section 81-5); the Toxic
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Table | Acute dermal toxicity study of HCA-SX in Albino rabbits: Scoring criteria for dermal rsactions

Evaluation of dermal reactions®

Valug Erythema and .eschar formation

" Computer designation

Value Edema formation Computer  designation

0 No erythema " No erythema

I Very slight erythema (barely perccpub!e, Very shght erythema

edges of area not well defined)

2 Slight erythema (pale red in color and

) Shght erythema
edges definable) X

3 Moderate to severc erythema (definite
red in color and arca well defined)

Moderate crythema

4 Severe erythema (beet or crimson red) :
to shght eschar formation (injuries
m depth)

Severe  erythema

0 No adema No edema

1 Very slight edema (barely perceptible, Very slight edema
cdges of area’ not welt defmcd}

2 Stight edema (edges of area well
defined by definite raising)

Slight edema

3 Moderate edema (raised

: Moderate edema
approximately ! mm) .

4 Severe gdema (raised more than Severe edema
1.mm and extending béyond arca

of exposure)

*Source: Draize et al [13].

Substances Control Act (TSCA) Health Effects Test Guide-
lines, 40 CFR 798.4470; the Organization for Economic Coop-
eration and Development (OECD) Guideline for Testing of
Chemicals, Section 404; and the Japanese Agricuttural Chemi-
cals Laws and Regulations Testing Guidelines for Toxicology
Studies published by the Society of Agricitltural Chernical
Industry, under the auspices of MAFF (Miuistry of Agricul-
ture, Forestry and Fisheries).

Two male and four female Albino New Zealand White rab-
bits (weighing 34773958 g at study mxtlat@on) were obtamed
from Hazleton Research Products (Denver, PA, USA) and were
allowed free access to lab chow (Purina Cemﬁed Rabbit Chow,
No. 5322, St. Louis, MO, USA) and municipal water ad libi-
tum. Animals were acclimated to laboratory conditions for a
minimum of six days prior to initiation of dosing. The animal
room was kept at a constant temperature (70-72°F), humidity
(42-48%), and light (12 h light/12 h dark).,

The route of HCA-8X administration was direct applica-
tion to shaved intact skin. This route of admini stration is
standard for assessment of local dermal ifritative potential.
HCA-SX was assessed on two male and four female rabbits.
On the day prior to dosing, the hair was removed from the-
backs of the rabbits using as Oster® small animal clipper. The
HCA-8X was moistened with approximately 0.5 mi deionized
water and applied to an area of skin approximately 2.5 x 2.5
em under a secured 2-ply gauze patch, that was overwrapped
with a gauze binder and secured with Dermiform® tape. Plas-
tic restraint collars were applied and remained on the animals
for the duration of the exposure period. One intact site per
rabbit was used and the dosage level was,b'OO mg/site. Each
animal received a single, 4-h, semi-occluded exposure. At the
end of 4 b, the collars and bandages wers removed and the
sites wiped with disposable towels moistened with deionized
water.

The rabbits were observed twice daily (mommg and after-
noon) for mortality for the duration of the study. For dermal

‘observations, the application sites were observed for erythema,

edema and other dermal findings at approximately 30-60 min
and 24, 48 and T2 h after pateh temoval, Dermal irritation was
graded in aceordance with the method of Draize [13]. In order
fo facilitate dermal chservations, the rabbits were shaved ap-
proximately 1 h prior fo colleéting the 72 h-dermal scores.
The Primary Dermal Index was calculated from the scores re-
corded at 30-60 min, 24, 48 and 72 h after patch removal. The
mean scores for erythema and edema were calculated separately
to the nearest tenth and added together. Based on this value,
the Draize grading system (Table 2) was used to arrive at the
primary dermal irritation descriptive rating,

Body weights were obtained and recorded on study day 0

* (initiation) and at each rabbit’s termination from the study.

Upon termination of the study, the rabbits were cuthanized
by intravenous injection of sodmm pentobarbital solution and
dlscarded

Animals and treatment for primary eye irvitation study

The objective was to determine the irritative potential of HCA-
SX following a single exposure to one eye of Albino rabbits.
The protocot was designed and the study was conducted in
compliance with the Environmental Protection Agency Guide-
lines for Registering, Industrial Chemicals in the US (Pesticide
Assessment Guidetines, Subdivision F, Hazard Evaluation:
Human and Domestic Animals Section 81-4); the Toxic Sub-
stances Control Act (TSCA) Health Effects Test Guidelines,
40 CFR 798.4500; the Organization for Economic Cooperation
and Development (OECD) Guideline for Testing of Chemicals,
Section 405; and the Japanese Agricultural Chemicals Laws
and Regutations Testing Quidélines for Toxicology Studies
published by the Society of Agricnltural Chemical Industry,
under the auspices of MAFF {Ministry of Agriculture, For-
estry and Fisheries).
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Table 2. Primary dermal irritation study of HCA-8X Albino rabbits: Scoring eriteria for dermal redetions

Evaluation of dermal reactions®

Value Erythema and eschar formation

Value Edema formation

B

0 No erythema

i Very slight cwthema (barely perceptible, cdges of area not
well defined)

2 Shight erythema-(pale red in color and edgca definable)

3 Moderate to severe erythema (defined in color and arka
well defined)
4 Severe erythema (beet or crimson red) to qtight cschar

formation (injuries in depth)

4 Total possible erythema scorc

0 No edema
1 Very slight edema (barely perteptible, edges of area not
well defined)

2 Shght edema (edges of area well definod by definite rasing)

3 Moderate edema {raised approximately 1 mm)

4 Severe edema (raised more than | mm and cxtending beyond
area of expasurc)

4 Tatal possxbh, edema score

8 Total pﬁsstble prumary frritation score

Descriptive  ratmgs
Mean primary dermal irritation index

Range of values _ Descriptive_ ratmgs
0 Non-irritating

0.1-2.0 Slightly irritating
2.1-5.0 Moderately  irmtating
5.1-8.0

Severely irritating

*Source: Draize 1965 {131

Three male and three female New Zealand white Albmo
rabbits (weighing 21722974 gat study mmatlon), obtained
from Hazleton Research Products (Denver, PA USA), were al-
lowed free access to lab chow (Purina Certified Rodent Chow,
No. 5322, St. Louis, MO, USAy and municipal water ad libi-

tum. Animals were acclimated to laboratory conditions fora

minimum of six days prior to initiation of dosing. The animal
room was kept at a constant temperature (66-71°F), humidity
(46-86%), and light (12 h light/12 h dark).

~sThe route of HCA-SX administration was direct conjuncti-

val instillation. This route of administration is standard for

assessment of local ocular itritative potential. HCA-SX was
placed directly into the cupped lower conjunctival sac of the
right (test) eye at a dose of 54 mg/right eye. The eyelid was
held closed for approximately 1 sec after instillation. The left
eye was manipulated in an identical manner to simulate the

dosing of the right eye. There was one group of six rabblts -

that received a single, unwashed exposure,

The rabbits were observed twice daily (morning and after~
noon) for mortality for the duration of the swudy. For ocular
observations, both eyes of the rabbits were exammed for ocu-
lar abnormalities prior to study initiation. The pre-initiation
examination included the use of sodium ﬂuo;escexn and ultra-
violet light for detection of corneal abnormalities. Rabbits
assigned to the study had no pre-existing aﬁnomalitieé. Fol-
lowing treatment, both eyes of the rabbits were examined
macroscopically for ocular irritation using a handheld pen llght
in accordance with the method of Draize (Table 3)at appmm-

mately 1, 24, 48 dnd 72 h after dosing and on days 4, 7, 14,
and 21 if irritation persistéd. In addition, both eyes were fur-
ther examined at 72 hand on days 7, 14 and 21 with sodium
fluorescein and ultraviolet light.

Body weights were obtained and recorded on study day
O-(initiation) and at each animal’s termination from study.
Upon termination, the rabbits were euthanized by intrave-
nous.injection of sodium pentobarbital solution and dis-
carded. )

Statistics

Data from different experiments (control and test) were pooled
and subjected to statistical analysis. Except where indicated
otherwise, values given are arithmetic means £ S.EM. Sig-
nificance of d}ffemnces betweencontrol and test values were
evaluated using analysis of variance (ANOVA) followed by
Dunnett’s test (GraphPad Software, San Diego, CA, USA).
Differences with p values <0.05 were accepted as statistically

" significant.

Results

The objectives of this study wer%) to determine the cffects of
HCA-SX on 5-HT uptake in rat brain cortex in vitro, and to
determine the safety profile of HCA-SX in in vivo models.
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Table 3. Primary eye irntation study of HCA-SX in Albino rabbits: Scale for scorng ocular irritation®

I. Cornea

(A) Opacity-degree of density (arca most densc taken for reading)

No ulceration or opacity 0

Dulling of normal luster, details of ms clearly visible L i
Easily discernible transtucent areas, détails of iris, stightly. obscured 2%
Nacreous areas, no details of iris visible, size of pupit barely discernible 3*
Opaque cornea, iris not discernible through the opacity 4%

(B) Area of comea involved

No ulceration or opacity ]

One guarter or less but not zero 1%
Greater than one quarter, but less than haif 2%
Greater than half, but less than three .quarters 3*
Greater than three quarters, up to whele area 4%

Score equals A x B x § '

Total maximem = §0

H. Iris
(A} Values
Normal 0
Markedly decpened rugae, congestion,’ swcllmg, cxrcumcomeal mjection (any or all of these . I*
or combination of any thercof), wis still reacting 1o light (slnggish reaction is positive)
No reaction to light, hemorrhage, gross destruction (any or all of thesc) : 2%

Score equals A x 5

Ili. Conjunctivae

Total maxmmum =10

(A) Redness (refers to palpebral and hulbar conjuctivae excluding cornea and iris)

Blood vessels normal 0

Some blood vessels definitely hypercmtc (injected. above) normal 1

Diffusc, deeper erimson color, mdjv:duat vessels not easily discernible 2*

Diffuse beefy red ' 3%
(B) Chemosis: lids and/or nictitating membram,s

No swelling 0

Any swelling above normal (includes: nictitating mermbranc) ]

- Obvious swelling with partial eversion of lids 2%
Swelling with lids abont half closed 3%
Swelling with lids more than half closed 4%

(C) Discharge
No discharge 0
Any amount’ different from normal (docs not mcludc small amounts observed in inner canthus 1
of normal animals)}
Discharge with moistening of the lids and hairs just udjacent to the lids 2
Discharge with moistening of the lids and har, and considerable area around (he eye ’ 3
Score equals (A + B + C) x 2 X Total maximum = 20

Total maximum Score -Possible = 110

“Draize scale for scoring ocular lesions, as pubhshed in the guidelines in Subscction F. Hazard Evamatxon Human and Domestic Animals distributed
in 1982 and the OECD Guidelines for Testing of Clmmlcals d1stnbuted by 1987.

*Starred figures indicate positive effect.

Effect of HCA-SX on [FH]-5-HT uptake .

This study was conducted ta determine the effects of HCA-SX
on 5-HT uptake in rat brain cortex in virro. As showninFig. 1,
[*H}-5-HT was taken.up into neuronal stores in rat cortical slices
in a time-dependent manner reaching 2 maximum at approxi-
mately 90 min. After 40 min, HCA-SX (300-and 1 mM), and
the 5-HT uptake inhibitors fluoxetine (100 pM) plus clomi-
pramine (10 pM) decreased the time-dependent uptake of [*H}-
5-HT. At 90 min, HCA-SX (300 uM) caused:a 20% decrease in

[*H}-5-HT uptake, whereas fluoxetine plus clomipramine sig-
nificantly inhibited (p <0.001) [3}{} 5-HT uptake by 30% (Fig.
2). At 90 min, significant mmbmon of 5-HT uptake was pro-
duced by 300 uM HCA-SX (p < 0.01); however, no signifi-
cant inhibition was observed following incubation with 1 mM
HCA-SX (Fig. 2). Thus, kinetics studies were performed on
HCA and fluoxetine plus clomipramine in order to determine
optimal uptake at equilibrium. Uptake at equilibrium is a re-
flection of total uptake under our experimental conditions. Re-
gardless of initial differences obscrved for the agents before
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Fig. 1 Time-dcpendent uptake of [PH}-5-HT in:isolated rat brain cortex: controi and in the presence of {~)-hydrexycitric acid (HCA-SX, 300
uM and 1 mM) and fluoxetine (100 pM) plus clomipramine { 10 pM). Each data point is the mean & S.E.M. of 3-6 replicates. *p < 0.01; **p <
0.001 significantly different from untrcated control.
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Fig. 2. [*H]-5-HT uptake in isclated rat brain cortc:x stices at 90-min control and m the presence of {~)- hydtoxycunc acid (HCA-SX, 300 pM and
1 mM) and fluoxetine (100 uM) plus clomxpramme {10 uM). Vertical bars represent mean * $.E.M. Number of observations was 4 in each case.
*p < 0.01; **p < 0.001 significantly different from untreated control.

90 min, only data obtained at or after 90 mm is reflective of Tuble 4. Acute oral toxicity study of HCA-8X in Albino rats follow-
uptake at equilibrium. ing a single oral dose of 5000 - mg/kg: Summary of clinical findings:
Total odcurrence/number of animials'

Group ) ‘Male Female
HCA-8X safety studies ' Days 0-14 Days 0-14
. o . Acute o
In this paper, we have conducted a number,ofin vivo studies Appeared normal 7375 7975
to demonstrate the safety of HCA-SX. Acute oral toxicity, Scabbmg dorsal head 12/1 -
acute dermal toxicity, primary dermal irritation and primary Rales. - 3/2
Soft stool . 11

eye irritation studies were conducted in ammals to detcrmme
the safety profile of HCA-SX. , See Materrals and methods for details.
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Table 5. Acute oral toxicity study of HCA-SX in Albino ratég following a single oral dosc of 5,000 mgrke: Individual clinical observations

Observation Sex Hour post-dese Day post-dose
13 4 to2 3 4 5 6 7 8 9 10 11 12 13 14
Appeared normat Male P P |4 pop P P P P P P P P P P P P
Male P P P P P P P 4 P P P P P P P | S
Male P P P PP P P P P P P A 4 P P P P
Male P P P. PP - - - - - - - - L.
Male P P P P P P P P P P P P P P P P P
Female -~ - - PP P P -P P P P P P P P P P
Female - - P, P P P P P . P P P P P P P
Female P P P P P P P p P P P P P P P p P
Female P | P P P P P P P P P p P P P P
Female P P P P P P P P P P P P P P P P P
Rales Female P b4 P - -~ - -~ - — - - - -~ - -
Female p - s - - - - - - - - - -~ —- -
Soft stool Female - - B - - — - - - E - - - - -
Scabbing dorsal head Male - - - - = P P P P P LA S P P P P

Grade code: P = present; S = slight; M = moderate;

V = severe; —~ = not seen at that interval. Se¢ Materials and methods for details.

Tuble 6. Acute oral toxicity study of HCA-8X in Albmo rats fotlowing a single.oral dose of 5000 mg/kg: Individual and mean + S.D. of body weights

(g) on days post-treatment

Sex —1 day 0 days 7 dayi's 14 dai(s Sex -} day ) days 7 days 14 days
Male 239 210 292 346 ‘ Female 232 211 240 260

Male 244 216 303 . 349 Female 232 208 - 237 240
Male 239 210 288 323 * Feinale 2435 215 245 258
Male 244 215 296 339 Female 234 213 244 261
Male 238 213 294 337 Female 230 2t 249 256
Mean £ S.D. 241 % 2.9 213 £ 28 295+ 55 339 £ 101 235 & 60 243 £ 46 255+ 84

212 % 26

Sce Materials and methods for details.

Acute oral toxicity study

Mortality ‘
No deaths were observed during the study from any of the
doses of HCA-SX which were used. :

Clinical observations (Tables 4 and 5)

All clinical findings were noted on the day of dosing, with
the exception of scabbing of the dorsal head that was present
for one male on day 3 and throughout the remainder of the
study. Soft stool and rales were bbscrvecj for one and two
rats, respectively. There were no other clidical findings.

Body weights (Table 6)
There were rio remarkable changes or differences observed
in body weights under any of the experimental conditions.

Necropsy (Table 7)
There were no significant changes for all exmmed tissues at

terminal necmpsy forany of the doses of HCA-SX which were

" used.

There were no toxicological gross findings for any exam-
ined tissues at the scheduled necropsy. The data indicates
that the LD, of HCA-8X is greater than 5000 mg/kg when
administered once orally via gastric intubation to fasted male
and female Albino rats.

Tuble 7. Acute orzl toxicity study of HCA-8X in Albino rats follow-
ing a single oral dose of 5000 mgrkg Gross necropsy observations
incidence summary -

Scheduled necropsy Male Female
Number of animals in dose growp 5 5
Number -of animals terminally cuthanized 5 5
No significant changes observed . s 5

- all examined tissues

See Materials. and methods for details.



Acute dermal toxicity study

Mortality
There were no deaths during the study under the experimen-
tal conditions which were employed

Tuble & Acule dermal toxicity study of HCA- SX in Albino rabbits

following a single dose of 2000 mglkp: Swnmary of clinical findings:
Total oceurrence/nymber of animals

Male Female
Acute Days 0~14 - . Days (~14
Appeared normal 82/5 85/5
Mucoid feces

3/1 L-

See Materrals and methods for details.
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Clinical abservatmns (Tubles 8 and 9)

All animals appeared normal throughout the ‘;tudy with the
exception of one male rabbit, which had mucoid feces on days
0-2. No other clinical findings were observed for animals re-
ceiving a dermal application of 2000 mg HCA-SX/kg.

Dermal observations (Table 1)

HCA-SX induced very slight fo stight erythema on all rab-
bits. No edema was observed. Desquamation was noted on
eight sites out of 10 animals by day 7. All treatment sites were
stained yellow. All dermal irrjtation completely subsided by
day 12 or eatlier, and no other dermal findings were observed.

Body weights (Table 11)
No remarkable changes or differences in body weight oc-
curred.

Table 9. Acute dermal toxicity study of HCA-SX in Albino rabbuts following a single dose of 2000 mg/kg: -Individual clinical observations

Observation " Sex Hour post-dose . Day post-dose’
13 4 I 3 4 5 6 7 8 9 10 11 12 13 14
Appeared normal  Male- P P P P P P P ¥ P P P P P P P P P
Male P P P p P P P P P P P P P P P P P
Male P P P P P p P P P P.P? P P P P P P
Male: -~ P P - ~ P P P P P P P P P P P P
Male P F P P » P P P P P P P P P P P P
Female P P P. P P P P P P P P P i P P P P
Female P P P: P ¢ p P P P P P P P P P P P
{ Female P P P P P P P P P P P P P P P P P
_Female P P P P ¢ P P P P P P P P P P P P
_Female P P P P. P P P Pp P p p P P P P P P
Mucowd feces Male P - ~ " - - - - - - - - — - - - -

Grade code: P = present; S = slight; M = moder:pitc; V = sevare; — = not seen at that interval. See Matenials and.mothods section for details.

Table 10, Acute dermal toxicity study of HCA-SX in Albino rabbits following a single dose of 2000 mg/kg: Individual dermal observations

i Erythéma*/edemat/other  findings
Study day  Male Male Male  Male Male. Female Female . Female Female - Female
1 210/ 1/0/h 1/0/h © 10/ . 210/ 2/0/h 1£0/h 2/0/h 2/0/h 2/0/h
2 210/ 1/0/h 10/ _1/0/ 20 210M% 10 1/0/h 2/0/Mh 170/
3 2/0 170 1/0 S0 240 2/0 EEF(1 10 1/0 170
4 2/0 140 1/0 1/0 2/0 240 170 18 1/0 170
5 2/0 1/0 170 . 1/0 270 210 i/0 [0 170 170
6 2/0/d 170 1/0/d /0 2/0/d 1o/ “i/0 /0 1o/a 170
7 270/d 1/07¢ 1/0/¢ C10/d 1/o/d 1oid 1/6/d SHR SNR SNR
8 1/0/d 1/0/4 1/0 L 1/0 1/0/d SNR 170 SNR SHR SNR
9 1/0/d SNR 10 _SNR 1/0/d SNR SNE . SNR SNR SNR
10 1/0 SNR 170 SNR +SNR SNR SNR SNR SNR SNR
11 140 SNR- SNR SNR G/0/d SNR SNR SNR ~BNR SNR
12 SNR SNR SNR " SNR SNR SNR SNR SNR SNR SNR
13 SNR SNR SNR  BNR - SNR SNR SNR SNR SNR SNR
14 SNR SNR SNR - 8NR . SNR SNR . SNR SR SNR SNR

L

+ = Refer to Draize scale for dermal scoring criteria; d = desquamation; SNR = scored, not remarkable; h = application site stained yellow. Sce

Matenials and methods section for details.
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Table 11. Acute dermal toxicity study of HCA-SX in Albino rabbits: Individual and mean + SD body weights (g)

Sex Day 0 Day 7 Day 14 - Sex Day 0 ~ Day 7 Day 14
Male 2323 2835 © 2851 Female | =~ 2227 , 2322 2529

Male 2266 o 2622 © 2751 Female 2295 2557 2777

Male 2330 2656 L2769 Female 2372 2742 2854

Male 2466 2953 - 3004 Female 2236 2555 2697

Male 2259 ; 2623 ©2721 Female 2351 2674 2826

Mean + S.D. 2329 + 83.2 2738 = 1492 2819 & 1140 2296 * 65.5 2737 = 130.5

2590 = 163.8

Sce Materials and methods for details.

Table 12. Acute dermal toxicity study of HCA-SX in Albinb rabbits
following a single dose of 2000 mg/kg: Summany of gross nccropsy
observations incidence

Male Femaile

Number of animals in dose group

Number of animals terminally cuthanized 5
Application site — reddened 1
Kidneys ~ pale 0
Spleen - accessory <
External surface — hair loss 1
All examuncd tissues — no significant changes 2

observed

[ e R e R R,

Sec Materials and methods for details.

Necropsy (Tables 12 and 13) .

Reddened application sites were noted foritwo rabbits at the
terminal necropsy. Single occurrences of pale kidneys, mot-
tled lungs and hair loss were noted for one rabbit each. Two
rabbits had accessory spleens, a cornmon tongenital abnor-
mality. There were no other gross necropsy findings for all
examined tissues at the terminal necropsy.

The data indicated that the LD, of HCA-SX is greater than
20()0 mg/kg when it is applied once for 24 h to the shaved,
intact skin of male and female Albino rabbits. There was no
evidence of acute systernic toxicity among mhbxts wl1gn 2000
mg/kg HCA-SXis dfermalljr administered.

Primary dermal irritation study

Mortality
No deaths occurred during this study.

Dermal observations (Table 14)

HCA-SX induced very slight erythema on one animal and
stained all treatment sites yellow. All erythema completely
subsided by the end of day 1. No edema or other dermal find-
ings were observed:

Body weights (Table 15}
No significant body welght changes occurred during the study
period.

~ The Primary Irritation Index was caloulated to be 0.0. HCA-
SX received a descriptive rating classification (Table 2) of non-
irritating.
Primary eye irvitation study .

Mortality
There were no deaths.

Octdar irritation-{Tables 16 and 17)

Number with positive cffect/Number treated

Group Cornea  Iris - ‘Conjunctive  Total Maximum
) average score
) (M.A8)
0.1 ml/  0/6 6/6  6/6° 6/6 150at1h
right eye, ’
* unwashed

None of the rabbits vocalized upon instillation of the test
material (HCA-SX). The left (control) eyes were free of evi-
dence of ocular irritation and other findings for the duration
of the study. Individual and average ocular irritation scores

_for the treated eyes are presented in Table 16. Individual ani-

mal results (other findings), including sodium fluorescein ex-
amination results, are presemed in Table 17 The scale for
scoring ocular irritation and methed of score calculation are pre-
sented in Table 3 with 4 total maximum possible score of 110,

A small area of inflammatory-exudate with enlarged blood
vessels was present at the apex of the lower conjuctival sac
for three rabbits on day 7. This‘inflammatory exudate com-
pletely subsided by study termination (day 21) for two animals.
One of the three rabbits also had inflammatory exudate on the
nictitating membrane that was present on day 7 through study
termination (day 21). The Maxirnum Average Score (M.A.S.)
for HCA-SX was 15.0 at 1'h. The test material induced posi-
tive iridal and conjunctival reactions for all rabbits. There
were no corneal reactions noted, Iridal irritation subsided by
48 h or earlier. With the exception of inflammatory exudate,
con;um,txva] frritation completely subsided by study termi-
nation (day 21) or earlier for all animals.
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Sex Organ findings Grade Organ ~ no significant findings Sex Organ findings Grade Organ — vo significant findings

Male None NA  adrenal glandd, application site, brain, Female Kidnoys gross: P agdrenal .glands, application site,
intestine, eprdidymides, esophagus, pale bilateral beain, intestine, esopbagus, eyes,
eyes, gall bladder, heart, kidneys, gall bladder, heart, liver, lymph
liver, lymph node, mesentgéric, Tongs, node, mesenteric, lungs,
mammary gland, pancreas, pitvitary, " mammary gland, ovaries,
prostate, salivary glands, geminal pancreas, pituitary, salivary
vesicles, skin, spleen, stomach, glands, skun, spleen, stomach,
testes, thymus gland, thyroid glands, thymus gland, thyroid glands,
trachea, urinaty bladder trachea, urinag‘y bladder, uterus

Male Lungs gross: P adrenal glands, application site, - Fomale' None © NA  adeenal glands, apphcation site,
mottled all brain, intestine, epididymides, i biait, mtestine, csophagus, cyes,
lobes csophagus, cyés, gall bladdor, heart, gall bladder, heart, kidneys, liver,

kidneys, tiver) lymph node, tymph node, mesenteric, lungs,
mesenteric, mammary gladd, mammary gland, ovarics,
pancreas, pituitary, prostate, pancreas, pituftary, salivary
salivary glands, seminal vesicles, glands, skin, spleen, stomach,
skin, spleen, stomach, tesics, thymus gland, thyrowd glands,
thymus gland, thyroid glands, teaches, urmaiy bladder, uterus
trachea, urinaty bladder

Male Application P adrenal glands:, brain, inteshae, Female None NA  adrenal glands, application site,
site gross: epididymides, “osophagus, eyes, bemn, intestine, esophagus, eyes,
reddened gall bladder, heart, kidneys, lfiver, -gall bladder, heart, kidneys, hver,

tymph node, mesenteric, lungs, lymph node, mesentenic, lungs,

mammary gland, pancreas, rﬁammary gland, ovaries,

pituitary, prostate, salivary pancreas, pituitary, salivary
Spleen gross: P glands, semindl vesicles, skin, - glands, skin, spleen, stomach,
accessory two, stomach, testes, thymus gland, ,thymu:é gland, thyroid glands,
1 and 2 mm thyroid glands, trachea, vrinary trachea, urinary bladder, uterus
diameter bladder .

Male None NA  adrepal glands, épp!icatiovg site, Female Application "site P adrenal glands, bramn, intestine,
brain, intesting, epididymides, gross: reddened esophagus, eyes, gall bladder,
esophagus, cyds, gall bladder, heart, kidneys, liver, lymph node,
heart, kidneys; liver, lymph. node, mesenteric., lungs, mammary
mesentericsenteric, hungs, gland, ovaries, pancreas,
mammary gland, “pancreas, pituttary, salivary glands, sk,
pituitary, prostaie, salivary glands, spleen, stomach, thymus gland,
seminal vesiclps, skin, spleen, thyroid glands, trachea, urinary
stomach, testes, thymus . gland, bladder, uterys
thyroid glands, trachea, urinary
bladder '

Male External P adrenal glands, application_site, Female Spleen gross: . P adrenal glands, application site,
surface gross: brain, wiesting, . epididymides, accessory  two, _ brain, intestine,” csophagus, eyes,
hair loss esophagus, eyés, gall bladder, heart, 2 mm in gall bladder, heart, kidneys, liver,
ventral kidneys, liver, lymph nede, diameter lymph node, mesenteric, lungs,
abdominal mesenteric, lufzgs, mammary gland, ’ m?mmary gland, ovarics,

pancrcas, pituitary, . prostate,
salivary glandd, seminal vesicles.
skin, spleen, stomach, testes,
thymus gland,’ thyroid glands,
trachea, ' urinary bladder

pancreas, piluitary, sabivary

-giands, skw, stomach, thymus

ghind, thyroid glands, trachea,
urinary bladder, uterus

P = present; NA = noné¢ appearcd. Sce Materials' and methods for details.
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Tuble 14. Primary dermal irritation study of HCA-SX 1o Albino rabbits: Individual dermal scores

Sex Site Erythema Edema
th 24 h 48 h 72 h 1h 24 h . 48 h 72 h
Male A 0 0 0 0 0 0
Male A 0 0 o 1] 0 ¢ . 4] 13
Female A 0 0 [ 0 0 [ 0 ¢
Female A 1 0 [} 0 Q 0. 0 0
Female A 0 (4] 4 [ o ¢} 0 [
Female A 0 0 0 0 4] 0 0 0
Total i 0 0 G & 0 4 0
The dosage level was 0.5 g HCA-SX/site. *Dme‘ sife stainedvgreﬂow Sec¢ Materials and methods for details.
PH calculated using test periods: 1, 24, 48, 72 h.
Primary irritation index: (PID=(1+0+0+ 0)/24 + {0+ () + 0+ 0)24
PIL = (1/24) + (0124) = .0 + 00
PII = 0.0 = non-irritating.

Table 15. Primary derrpal trritation study of HCA-SX in Albino rab- Body weights (Tablg 17
bits: Individual body weights () Co There vere no significant changes or differences observed
Sex Initiation Day 0  Terminal Day 3 in body weights during the study period.
Male 3952 ’ 13937
Male 3550 13465 Di .
Female 3738 3690 . iscussion
Female 3958 3754 .
§ Cma{‘«‘ gg;z g g;; ()-Hydroxycitric acid (HCA) is the natural primary organic acid

cmale ' found in the fruits and rinds.of Garcinia cambogia. HCA works
See Materials and methods for details. ‘ by inhibiting lipogenesis, the:process by which the body con-

verts carboliydrates into fat by temporarily inhibiting ATP

Table 16. Primary eye irritation study of HCA-SX in Albino rabbits: Individual ocular irritation’ scores

Examination intervals

Sex Tissue th -~ © 24 h .48 h 72 h 4 days 7 days 14 days 21 days
Male Comea (0-A) 00 B (X o0 00 4] 00
Iris 1 H 0 0 0 0
Conjunctiva (R-C-D) 222 100 100 160 100 0090
Male Corpea (O-A) . 00 00 00 00 00 08 - 00 . 00
Iris i i . [} 0 4] o 0 0
Conjunctiva (R-C-D) 122 100 . 200 200 200 2000 100 000
Male Cornea {O-A) 0.0 00 00 00 00 . 00 00 00
Iris 1 i 0 o .. 0 o0 0 0
Conjunctiva (R-C-D) 121 100 200 200 200 100 000 000
Female Cornea (O-A) 00 00 00 0o 09 60 00
Iris 1 ¢} 0 0 0 4 0
Conjunctiva (R-C-D) 212 160 100 100 100 100 000
Female Cornea (O-A) 00 00 00 00 00 00
Iris I cot 4} 0 0 0
Compunctiva (R-C 1] 122 110 210 100 i00 000
Female Comea (0-A) 00 00 00 00 [L4] 00 00 00
Iris 1 .0 0 0 0 . 0 0 0
Conjunctiva (R-C-D) 122 110 200 200 200 200 000 0040
Group: 54 mg/nght eye, unwashed. *Fluoresoein solution applicd; O = opacity; A = area; R = redngss; C = chcmosxs, D = discharge.

See Materials and methods for details. ;
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Table 17. Primary ¢ye irrtation study of HCA-8X in Albino rabbits: individual animal results — other ﬁndingz?;

‘Sex Initial body * Toerminal bedy Examination  Other

Sex Initial body =~ Terminal bady Examination Other

wt. (g) - W {®) interval findings wt. (g} wi. (g} interval findings
Day 0 Day O Day 0 Day 0
Male 2214 2449 (day 7) 1k bs Female 2974 3423 (day 14) 1h bs
24h - 24 h -
48 h - 48 h -
72 h (%) 72 h t{0%)
4 days - 4 days -
7 days 1{(0%) 7 days r{0%)
: 14 days r(0%)
Male 2239 2934 (day 21} 1h bs Female 2346 2700 (day 7 ih bs
24 h - 24 b -
48 h - 48 h -
72h r(0%) 72 h r(0%)
4 days - 4 days -
7 days e,r{0%) 7 days r{0%)
14 days £, (0%)
21 days (0%)
Male 2172 2884 (day 21) lh b, Female 2334 2155 {day 21) Ih b,s
248 - i 24 h -
48 h - 48 b -
72 b r(0%) 72 h r(0%)
4 days - 4 days -
7 days 2,5(0%) 7 days ¢,f,r(0%)
14 days £2,7(0%) 14 days e,f,1(0%)
21 days r{0%) 21 days £,r(0%)

Group: 54 mg/right eye, unwashed; b = clear discharge; r = sodivm fluorescein stain retention (0% of érca); s = small amount of residual test material
present in the cye; ¢ = inflammatory exudate covering an area of approximately 4 x 2 mm containing cnlarged blood vesscls present at apex of
lower conjuctival sac; T = inflammatory exudate ‘covering an area of approximately 1 x | mm. contamm;, enlarged blood vessels present at apex
of lower conjunctival sac; g = inflammatory cmdate coveting an area of approxxmmely 5 % 3 mm containing enlarged blood vessels present at

apex of lower conjunctival sac.

'

citrate lyase, the enzyme that converts excess ghicose into -

fat. Furthermore, by inhibiting ATP citrate lyase, HCA reduces
the availability of acetyl-CoA, the buildingblock for fat syn-
thesis. Earlier studies in bumans have shown that HCA con-
sumption (500 mg, t.i.d.) before meals for 8 weeks resulted in
2135% greater weight loss than those taking a placebo. with-
out any adverse side effects [5]. Mattes and Bormana [2]
conducted a placebo-controlled, double-blind study involv-
ing 89 moderately overweight female human subjects who
ingested HCA (1200 mg/day) or placebo for'12 weeks and
received a daily diet of 5020 kJ. A significant loss of body
weight was observed as compared to the placebo group (3.7
+3.1kgvs. 2.4+ 2.9 kg) for subjects ingesting HCA.

We have recently shown that HCA (as Super CitriMax™,
HCA-SX) can increase the relgase of 5-HT from rat brain cor-
tex slices, in vitro, provided the first scxennﬁc evidence offer-
ing an explanation for the ability of HCA to. suppress appetite
{7]. In the present study, we now report that HCA-SX inhib-
ited the time-dependent uptake of [PH]-5-HT, an action that
was mimicked by the well-known serotonin receptor reuptake

inhibitors (SRR1s), fluoxeting and clomipramitie. Fluoxetifie and,

clomipramine are potent selective inhibitors of [*H]-5-HT up-

'

take in neuronal tissue both in vivo and in vitro [14, 15]. For
instance, Stauderman and Jones [16], demonstrated that flu-
oxetine inhibited accumulation of PH]-5-HT into rat spinal
serotonergic nerve terminals in asodium-dependent manner.
Taken together, these results support the view that HCA-SX
increases the release/availability. of PH]-5-HT from neuronal
gerotonergic nerve terminals presumably via.an effect on neu-

-ronal uptake of this menoamine.”

Since increased braindevets of 5-HT are mvolved inregu-
lation of sleep, mood changes aid appetite suppression, the
results strongly suggest that an effect on this monoarmine could
uniderlie the mechanism of appetite suppression and food in-
take induced by HCA-8X. Furthetmore, HCA-SX may provide
a therapeutic advantage by alleviating emotional issues of
overweight people, including binge-eating and depression.

It has been demonstrated by GC-MS that HCA-SX is bio-
available in human plasma [6]. However, a major question

_ remains whether HCA-SX can cfoss the blood-brain barrier.

Recently, we have completed a human clinical study on HCA-
SX, which demonstrated that HCA-SX supplementation over
8 weeks increases serum serotonin lovels significantly in hu-
man volunteers {unpublished results), The other advantage
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of HCA-8X is that many of the ‘natural’ djet products on the
market, including Ma Huang (a natural sotrce of ephedrine),
or Kola Nut (a natural source of caffeine) and Guarana extract
(a natural source of caffeine) are central nervous systen stimu-
lants known to cause serious adverse side effects, mcmdmg
increased heart rate, high blood pressure, upset stomdch, se-

vere headaches/migtaines, vomiting, and others, HCA-8X has

been in the market for more than 8 years w:th no such adverse
side effects reported so far. In addition, high concentrations
(20-30%) of HCA in thie dried fruit rind of Garcinia cambogia
have been consumed for centuries in the dlets of South Asian
people as a food condiment to make meals more ‘fﬂlmg .
A number of safety studies have been conducted on’ HCA-
$X. In the acute oral toxicity study, no deaths, rémarkable body
weight changes or gross necropsy findings were observed.

Clinical findings were limited to soft stool and rales for one \

and two rats, respectively, A male rat with scabbmg on the

dorsal head was noted on days 3-14. All other animals ap- \

peared normal on day 1 and throughout the remainder of the
study. There were no other clinical findings. These fesults
demonstrate that the LD, of HCA-SX is greater than 5000 mg/
kg when adrmmstered once orally via gastric intubation to
fasted male and female albino rats.

In the dermal toxicity study, there were no deaths, HCA-8X-
related clinical findings or remarkable body weight changes.
The HCA-SX induced very slight to slight erythema with no
edema. Desquamation was noted on eight sites. All dermal
irritation completely subsided by day 12 or earher There were
no other dermal findings. Reddened appli rcatxon sites were
‘noted for two rabbits at the terminal necropsy There were no
other gross necropsy findings related to HCA‘SX for all eX-
amined tissues at the terminal necropsy. The LD; of HCA-
SX was found to be greater than 2,000 mg/ke when applied
once for 24 h to the shaved, intact skin ofimale and female
albino rabbits, There was no evidence of acute systemic tox-
icity among rabbits that were dermally admipistered HCA~SX
at 2,000 mg/kg.

In the dermal irritation study, no deaths or significant body

weight changes were observed during the study period. HCA-

SX induced very slight erythema on one animal. No edema or
other dermal findings were noted, and all irritation was revers-
ible and completely subsided by the end of day 1. The Pri-
mary Irritation Index was calculated to be 0.0. Based on these
observations, HCA-SX received a descriptive rating classifi-
cation (Table 2) of non-irritating.

In the eye irritation study, no deaths or remarkable changes
in body weights occurred during the smdy period. The re-
sults indicate that HCA-SX causes ocularirritdtion with pro-
duction of inflammatory exudate in some animals. Posmve
iridal and conjuctival reactions were presem in all animals,
which subsided within 48 h, A total maximum score of 110 is
possible. A score of 15 was obtained in the study, indicating
mild irritation, ' '

Taken togeti:zer, this study had two major objectives (a) to
determine the effect of HCA-SX on 5-HT uptake in the rat
brain cortex in vitro, and (b) to assess the safety profile of
HCA-8X. The in vitro, serotonin release and reuptake stud-
ies demionstrate that HCA-SX gan inhibit [*H}-5-HT uptake
(and increase 5~HT availability} in a manner similar to that of
serotonm receptor reuptake inhibitors (SRRIs), and thus may
prove beneficial in ccmtrolimg '\ppetlte as well as, in the treat-
ment of depa'essmn, insormnia, migraine headaches, and other
serotonin deficientconditions. However, fluoxetine plus clomi-
pramine exhibited mgmﬁcanﬂy» higher potency as compared
t0 HCA-SX. Acute oral toxicity, acute dermal toxicity, primary
dermal irritation and primary eyé irritation studies indicate that
HCA-SX is a safe, natural supplement under the conditions it
was tested
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