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This safety review study reported the fo#owing: 

Effect of HCA on Body and @ited organ weights 
Body weight for both male and female fats was reduced by +I 1.2to 18.5°1/6. There was no 
.difference between the-organ bights -of treated and control animals 

Effect of HCA an Hepatic lJ@d Pemxidation and ONAF ntat@x% 
HCA did not induce a significant increase in hepetic lipid ~ero~i~at~o~ and had no effect on 
hepatic DNA fragmentation. 

Effect of HCA on ~aema~lo~~ and Clinical Chemistry 
More than 30 parameters were measured andthere were no sign#W+t dRferences observed 
in any of the treatment groupsas Csmperad to the control groups. 
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Effect of HCA acr Histopath 
There were minimal morphol~~l changes which were not, ~i~~~~~ changes due to HCA 
treatment 
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Abstract 

Garcinia cambogia-derived [-)-hydroxyci@ acid (E@A) is a popular and natural supplement for weight management. HCA 
is a competitive inhibitor of the enzyme &lY?.citrate lyase, which cata$zes the conversion of citrate and coenzyme A to 

a oxaloacetate and acetyl coenzyme A (ace@ &A) in thecytosol. Ace@ CuA is used:in the synthe$s of fatty acids, cholesterol 
and triglycerides, and in the synthesis of acetytchohne in ihecentrai nerveus system, Studlesh~ave demonstrated the efficacy 
of a novel 60% calcium-potassium salt of I?KA derived from Gai-ciniu c&bogia (HCA-SX, Super CitriMax) in weight man- 
agement. Results have shown that HCA-SF.‘promotes ‘fat oxidation, enhances se&on&r release and availability in the brain 
cortex, normalizes lipid profiles, and Iowers serum leptin bvefs in obese subjects. Acute oral, acute dermal, primary dermal 
irritation and primary eye irritation toxicity, as well as Ames bacterial reverse mutation stud& pnd mouse‘lymphoma tests 
have demonstrated the safety of HCA-SXd Flowever, no detailed long-term safety of HCA$X or any other HCA extract has 
been previously assessed. We evaluated the dose- an< time-~ependent~tcts of HC!ASX in Sprague-Dawley rats on body 
weight, selected organ weights, hepatic lipid peroxidation and DNA fragmentation, hema~o~ugy atrd clinical chemistry over a 
period of 90 days. Furthermore, a go-day b~sto~~~~gicai, evahtation was conducted. The animals were treated with 0,0.2, 
2.0 and 5.0% HCA-SX of feed intake and! were sacrifmed on $a,60 or 90 days of treatme& The body weight ‘and selected 
organ weights were assessed and correlate$ as a %  of body weight and brain.w~ig~t at 90 days oftreatment. A significant re- 
duction in body weight was observed in treated rats as compared to control animals. Akadvancing age-induced marginal in- 
crease in hepatic lipid peroxidation was o$served in b&h maJe and fer@e rats, wh$le no such difference in hepatic DNA 
fragmentation was observed as compared to the control animals, Furthermore, selected~organ weights individually and as a %  
of body weight and brain wecght at 90 days@ treatmentexhibited na sign&ant difference betwe& the groups, No difference 
was observed in hematology and clinical chemistry otthe.histopathological evaluation. ‘&hen together, these results show that 
90 day treatment of HCA-SX results m a deduction ikbody weight, and does not cause any changes in major organs or in 
hematology, clinical chemistry, and histop$thology. (k@l Cell Biochem 260: 17 I-‘186 2004) ‘. 

Addrlrcss fur ofjjwints: S.J. Stohs. School of Pharmacy and Health Pr?fesdons, Creigbton University Medical Center, 2500 California Plaza, Omaha, NE 
68178, USA @mail: stohs@creiyhton.edu) 
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Iutrodwtion 

Obesity is one of the most prevalent pub& health probfems 
in the United States [ 11. According to the N&onal He&b and 
Nutrition Examination Survey, ‘overwei&t’ (blbdy mass in- 
dex .(BMI) = 25.0-29.9 kg/m2) adults now repres&&.59.4% 
of the male and 50.7% of the fem@e pop&ion in this coun- 
try, totaling more than 97 million people [2j. Thec&res@ondt 
ing figures for ‘obesity’ (Bm 2 30) are ab$ut 19.5% for men 
and 25% for women, involving a total bF almost 40 @lion 
people. ‘Morbid obesity’ or clinically se&r? obesity (IBM1 
2 40 or > 1010 Ibs over normal weight) affects more &an l’5 
million Americans. It is import&t to emp&ize that tbe:low- 
est health-risk category is that of individ&s whose &MKs 
range from 20-25, and the highest risk cathgory is tha$ of in- 
dividuals whose BMIs exceed 40. The t.r@fie~t of dbesity 
and its primary co-morbidities costs the US healthcare sys- 
tem more than $100 billion each year; in @&ion, consumers 
spend in excess of $33 billion annually on heist-reduction 
products and services [3,43. Moreover, obesity is associated 
with an increased prevalence of socioecon&& hardship due 
to a higher rate of dis&bility, early retireme~t,and-w~read 
discrimination [3,41. A number ofweight man?gemet&upY 
plements are available in the marketpla$e, which a;e not 
adequately backed by scientific research: ppbedra, a.popu- 
lar weight loss ingredient containing ephe@ne as the active 
ingredient, may cause a number of adverse &fects, includ- 
ing rapid heart rate, elevated blood pressuid ar-rd death iii rare 
cases [S]. Thus, identification of ii safe an! $icacio&iup- 
pig>ment for weight management is extrenleiy essential for 
health professionals in treating obesity. 

The dried fruit rind of Garcirziu cambdgia (family Gut- 
tiferae) is a novel source for (-$-hydroxyciti acid (HCA) and 
has been used for centuries as acondimentin Southeastern Asia 
to make food more filling and satisfying [6, f]. ‘HCA, the prin- 
cipal acid in the fruits of Gurcinia cumbo&, makes up 16% 
of the content of the dried fruit- Garcin~ia c@bogia Zlns been 
used in Indian folk medicines for gastrointsstinal complaints 
and rheumatism for centuries. No toxic or lj&mful~effects of 
Garcinia carnbogia have been demonstrated in‘the iite@ture. 

HCA is a competitive inhibitor of AT&&rate lya~, the 
enzyme responsibte for fatty acid, cholest?rot and triglyc- 
eride biosyntheses [6-123, HCA has been:&monstrated to 
cause a significant reducti-on in food intake, increased fat 
oxidation and reduction in sugar craving $&out stimttlat- 
ing the central nervous system [6,7, I I--$41. 

A previous study demonstrated the biqavailability -of a 
novel calcium, potassium salt of MCA (Hq-SX, cnmmer- 
cially known as Super CitriMax) in human plasma usidggas 

chromatography-mass spectrometry Cl.51. FICA-SX remains 
in the blood for mar& than 4-3 B after oral ingestion and 
greater bioavaiIa~i~ty ofHCAZ+X was observed when taken 
on an empty stomach [I5]. Ohiaelal. demOnstraced that HCA- 
SX enhances se~t~~i~~~a~lab~l~ty in isolated rat brain cor- 
lex by acting as $,&Id 9rntGnin receptor re-uptake inhibitor 
(SARI), without ~e~ons~tin~ a stimulatory effect on the 
cent&nervous system (13, 143. A.broad spectrum of safety 
studies including a&t& qal, acute dermal, primary dermal 
irritatioion; at@ p~~rn~y,~ye~~~nt~n toxicity have demon- 
strated the s&fey bfRC&SX [,147: Recently, we have com- 
pleted Ames bacterial mutation study and mouse lympboma 
tests on %xCA-SX, which further demonstrated the safety of 
HCA-3X. A n~~~r,~f clinical &&es have demonstrated the 
efficacy of HCA-SX’in w.eig&t. management in human vol- 
unteers ES, l&-20& Iiowdver, n” systematic, long-term @ud- 
ies have been conducte&on HCA or Garcinia cambagia to 
assess the &f&cts on organ weights, hematology and clinicai 
chemistry and histQpathblog$. 

We conducted a~~-~~~,s~~~y study using three different 
doses .of HCA-SX in bot& male and femaie Spraque-Dawley 
rats.Tha doses’of I&A:$X t&$-were used were O.2,2.0 and 
5.0% of feed’&& with the 0.2% of feed intake of HCA- 
SX being ,gquivalent to 4.62 g as a.60% HCA extract, or 
2,772 r@g HCA per dry, which is the’recommended dosage 
for hum~,co~s~rn~~i~n, ba+d on previous trials. The 2.0 and 
5.0% of feed intake represent lo- and 25-fold higher doses, 
respectively [2OJ. Body w&ghts were monitored on 30, 60 
and 90 days of tretiment, Seleoied,organs were weighed as 
such and expressed as %&body and &rain weight at 90 days 
of treatment+ ~~mat~l~y~~d clinibal chemistry, and hepatic 
lipid peroxidation and DNA fragmentation were conducted 
on 30,60 and Bqdtiys oftre$n+t. Histopathological evalu- 
ations were conduczed on the 90-d&y treatment groups on 
various organs. 

Chemicals 

Unless otherwise stated all chemicals and reagents were ob- 
tained f;om Sigma Chemical Conipatly (St. Louis, MO, USA) 
and were of analytical grade or thehighest grade available. 

Physko-chemical pmperties qf (-)-hydroxycitric acid 

A natural, highly w&&r-soiuble, cafcium-potassium salt of 
60% HCAextract from Gm&tia cmbogia and commercially 



known as Super CitriMax HCA-6OOSXS ,iHCA-SX, Lot #‘s: 
105033,203022 and 201030) was obtaineti from 1oterHeahh 
Nutraceuticals, Benicia, CA, USA. HCASX samples were 
stored in a dry, cool place at room temperqure ( 18-2SQ~). A 
typical compositional analysis 0fSuperCitriMaX contains 60% 
(-)-hydroxycitric acid in its free form, l.O%f-)-hydroxycitric 
acid in its lactone form, 10% calcium, 15~~.po~assium;~.5% 
sodium, 0.05% total phytosterols, 0.3% total protein, 45% 
moisture and 8.5% soluble dietary fiber ($y differenc&. Su- 
per CitriMax also contains 0.1% magnesium, 0.03% &on, and 
trace amounts of manganese, copper, zinc,.sebnium, total fat 
and total sugar. Super CitrlMajc provides s&proximately 150 
calories per 100 g. 

Super CitriMax HCA-SXS was characteized by injecting 
a 20 pl solution of HCA-SX (sample concentration I..6 mgt’ 
ml) in water (pH 2.1, adjusted with suffuric acidSon a 
Shimadzu HPLC (Tokyo,‘Japan) equipped with LC-IOAT 
pumps, SCL-IOAsystem controller,SIL-~OAauto’injector, 
SPD-MlOAVP detector (detector was set at 210 ‘nm) ana 
CLASS-MlOAsoftware, and a 5 pAltima:Cl8 column (250 
mm x 4.6 mm)(AlltechAssociates, Inc., Doer&&II+ USA) 
at a flow rate of 1 ml/mm in an isocratic mode usinga mo- 
bile phase of 0.05 M sodium sulfate in water (pH 2.3, adjusted 
with sulfuric acid) at 25 r2’C. Theretention time for-HCA 
was noted at 4.78 min, which was reconf$med by spiking 
with an authentic standardof HCA (Wsko, Japan). 

Ultraviolet spectra of HCA-SX were recorded on a Ovarian 
Gary 50 UV-VIS spectrometer (Mu&rave, V@ria, Australia). 
UV spectra (H,O) exhibited a shoulder at 2 10 nm. 

Infrared spectra of HCA-SX were recorded on a Perkin 
Elmer Spectrum BX FT-IR spectrometer (N+wrtlk, CN, USA). 
IR (KBr pellet, cm-r) 3403.20 (OH), 1599.39 (asymmetric 
C = 0 stretching band), 1397 (symmetric&Z = Q stretching 
band), 1295.93 (C-O stretch), 1099.74, 1061.98 (alcoholic 
C-O absorption), 905.99,837.40 (C-C stretching), 627:,1 I (C- 
C bending). 

Animals and treatment 

Male and female Sprague-DawIey rats (ma& weighing 251- 
320 g; females weighing 154-241 g) were obtained ftorn 
Charles River Breeding Laboratories (Portage, MI, WSA). 
The animals were given access to lab chow(Purina Certified 
Rodent Chow, #5002) and given access ta filtered tap water> 
ad l&rum. Animals were allowed to acclim& in a IO” x 7*’ 
x 7” stainless steel cage with compressed pine pellets &en- 
tle Touch Products, Norfolk, NE, USA} us&l asbedding in 
an environment of controlled temperature (6.5-79°F), 40- 
70% relative humidity and 12 h light/l 2 h #ark cycle for IQ 
days prior to initiation of the study. Animalswerc mainmined 
one per cage and used in accordance with the current National 
Institute of Health Guidelines and the ARVG (the Ass&a- 
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tion for Research in Vision and Opthalmology) Resolution 
on the Use of Animals in Research, An animal research pro- 
tocol (ARCgO598) was obtained from Creigbton University 
MedicalCemer {Qmaha,NE, USA). HCA-SX wasdissolved 
in water aRd~mi~ist~red,~y gavage using a feeding needle. 
HCA-SX was given at 0,0.2, 2.0” and 5.0% of feed intake. 
Food and water consumption was measured twice or thrice 
weekly. ~o~al~ty~morb~~~ty was evaluated once daily on 
weekdays, weekends &d holidays. Clinical signs were evalu- 
ated once to twice daily. Body weights were taken on day I, 
twice weekly there&q and before necropsy, Animals were 
sacrificed on 30160 and 90 days ‘of treatment and the tar- 
get-organs inch&& adrenal $bnds, brain, epidedymes, 
esophagus, eyes, he&t, intestine, kidney, liver, lymph nodes, 
lungs, mammary glands, ovary (females only), pancreas, 
pituitary, prostate, ~al~v~y’~~~ds, seminal vesicles, skin, 
spleen, stomach, testes (males only), thymus gland, thyroid 
gland, trachea and urinary bladder, were weighed and either 
processed immediately or, preserved in phosphate buffered 
10% formalin for histopat~~lo~y, or stored at -80°C. 

The form&n o~t~iob~bitu~c acid-reactive substances in 
liver and testis tissues from controii and treated animals was 
assessed as a~e~e~~n~t~o~lip~.d @oxidation according to 
the method of Buege and Aust 1211 and as published by us 
previously [Zi]. In summary, 3 :ml of 1% H,PO, and 1 ml of 
0.6% thiobarbituric acid ijn water was added to each 0.50 ml 
sampic, SampI& w&e mixed, heated for 4.5 min at 90°C, 
cooled, and extmcted‘with n-but&rol, Malondialdehyde was 
used as the standard [23j. Absorbance values of the organic 
phases were measureh at 535 nm, and an extinction coeffi- 
cient of 1.56 x IO5 M-l cm? was used. 

Frozen liver a@ testis samples were homogenized in lysis 
buffer (5 mMof TrisHC!l, 20 n&I of ethylenediaminetetra- 
aceticacid, 0.5% TYiton X-100, pH 8.0). Homogenates were 
centrifuged at 27,OOO.x g for Z@min to separate intact chro- 
matin in the pellets from fragmersted DNA in the supernatant 
fractions. Pellets were resusp~a~~ in OS N of perchloric 
acid, and 5.5 N of’perchloric acid was added to supernatant 
fractions. to reach a concentration of 0.5 N. Samples were 
heated at 90°C for 1.5 minand centrifuged at 1500 x g for 
10 min to remove’protein. ,Resulting supernatant fractions 
werereactod &th dip~eny~~in~ for I6 to 20 h at room tem- 
perature. Absorb,ance,was measured at 600 nm. DNA frag- 
mentation in contral.sampl$s is expressed as the percentage 
of total DNA appearing in the sugernatant fraction. Treatment 
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effects are reported as peicentages of co&o! fragmentation 
[241. 

Histology 

A 2-3 m m  section of the~respective tissuie was collected at 
the time of sacrifice and preserved in 10% buffered ‘forma- 
lin. Sections were sent to IDEXX {West&cBtment& CA, 
USA) for processing. The tissues were px&zessed by stand- 
ard histologic methods and embedded in pqalEn. Siid& were 
prepared and stained with hematoxylin and eosin. 

Statistics 

The data were analyzed using ANOVA and Schef@‘s.S method 
as the post-hoc test, AI1 vsrlues are reported as mean +, S.D, 
from 5-7 samples. Statistical significance +a@ set at p CO.05 

Results 

Dose and time-dependent effects of HCA-SX on body 
weight and selected organ weights 

The changes in body weights following s~p~~e~e~ta~on of 
HCA-SX to the male and female rats are ,presented in Fig. 
1. Approximately 11.2, 12.4 and 15.8% &h&ion in body 
weights were observed in male rats foHo@g supplementa- 
tion of 0.2, 2.0 and 5.0% HCA-SX a~ fetid intake, respec- 
tively, as compared to the corresponding~c~n~ol.~~mals, 
white under these same conditions approxitiately 11.7, LX.1 
and 13 .O% reduction in body weights we<e.observed ifs fe- 
male rats. 

Selected organs, including adrenal glands; brain, he& kid- 
neys, liver, prostate and seminal vesicles, spleen, tesies and 
thymus in male rats, and adrenal glands, brain, heart, kidneys, 

liver, ovaries, sp&e:a, thymus and uterus in female rats were 
weighed as~~ch,~d~x?~~sed.as 8 of body and brain weight 
on 90 days of”treatlnent (T&&s IA and 1B). No significant 
differences were observed in any bf the treatment groups as 
compared to the control:groups. 

Dose and time-depedeqt e@cts of HCA-SX on hepatic 
lipid peroxidaction and ~~A fragme~~tatio~ 

Figure 2 demo&&rates the dose- and time-dependent hepatic 
lipid peroxidation in liver samples isolated from male and 
female SprQueADawley rats. A time-dependent increase in 
hepatic lipid peroxidation was observed in all samples. How-. 
ever, HCA-S-X administra$on did not induce a significant in- 
crease ia heljatic lipijl peroxidation in these animals. Under 
identical experimental conditions, HCA-SX treatment caused 
no effhct on hepatic DNA fragrp@ation ins male and female 
rats on 30,6d and 90 days of U‘eaqment (data not shown). 

Dose and time-dep&ent @ects of HCA-SX on 
hematology and clinjc~~be~nj~~t~ in male and female 
Sprague-Dawley rats 

Tables 3A-H and 4A-H demonstrate the hematology and 
clinical chemis$ry r&&s from blood samples taken from 
male and female S,~r~~~Da~~e~ rats treated with 0,0.2,2.0 
and 5.0% ~CA~S~~~~s~~~~e~~. White blood cells (WEE), 
red b&d cells (ME), h;?moglobin, hematocrit, mean cor- 
pus&q volu&e, mew corpus&lar hemoglobin, mean cor- 
puscuiar co&c&ration, piate& count, reticulocyte count, 
segmented’ nqutro@hils, absofuie banded neutrophils, lym- 
phocyte, monocyte, eosinopbils, basophils, total serum pro- 
tein, totnlalbu&n, gl&uli~, a&&n& phosphatase, blood urea 
nitrogen, cr&inirte, aspartate aihjmrtransferase, cholesterol, 
total bilirubin, glucpse, c$&;ium, chloride, phosphorous, so- 
dium, potassium, iq, total irun binding capacity and iron/ 

Fig. I Sprague-Dawley rats were individually treatpd with an oral, chronrc dose of 0.2, 2.0 and 5.0% HC!!-SX m  water for 90 cansecutive days. Control 
animals received the vehicle (water). Body weights d&he animals wme taken on 30,60 an6 90 days of trealmenl. Each value represents the mean r S.D. of 
5-7 animals. Significantly different from the controPEpap (“p < 9.05) 
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total iron binding capacity parameters were determined in 
eachsample. No significant differences wereobserved In any 
of the treatment groups as compared to the control groups. 

Effects of HCA-SX on histopathology ’ 

Histopathological analyses were conducted on tissues includ- 
ing adrenal glands, brain, epididymides,: esoph&s; eyes, 
heart, intestine, kidney, liver, lymph nodes, lungs, mammary 
glands, ovary (females only), pancreas, pituitary, prostate, 
salivary glands, seminal vesicles, skin, sp!een, stomach, tes- 
tes (males only), thymus gland, thyrdid gland, trachea and 
urinary bladder, in all co&o1 and HCA-S#reated animals 
at 90 days of treatment. Lesions were noted in a number of 
organs. With the exception of minimal changes in the gas- 
tric mucosa described below, the lesions were randomly dis- 
tributed throughout all control and experimental groups and 
appear to be incidental, non-treatment related findings. 

Scattered, small foci ofhemorrhage were &ted in the brain 
of some animais. This is considered tobe m&t likely an ago- 
naUanoxic change associated with euthanas,ia. Small cysts 
were noted in the pituitary gland of one animal. 

Hemorrhage was noted within the tracheAof someanimals. 
A few animals had m@Gnal tracheitis comprised prima&y of 
lymphocytes and plasma cells. 

Minimal multifocal myocarditis and asst$ated myocardial 
degeneration were noted in a few animals. Some animals had 
muhifocal peribronchial lymphoid noduIeb,within thelung. 
Multifocal minimal pneumonic foci were also occasionally 
seen. Vascular basement membrane minerahzation was noted 
in one animal. 

Extrameduhary hematopojesis are not unqmmon, i&den- 
tal Iesions of rats, are not considered to be ~~trne~t-berated. 
Minimal swelling and vacuolation of hepatdcytes was seen in 
some animals. Small foci of .lymphoplasma&ic hepatitis were 
occasionally seen. The mucosa of the glanduhtrstomach ofone 
animal was severely atrophied and minerai+ed. Foci ofglan- 
dular dilatation were noted in a number ef animals. 

Mineralization was noted in the ovary ofone animai. And 
dilatation of the uterine lumen was occasiotialiy see& One 
animal had a focus of endometriat inflammation. 

Testicular atrophy and aspermatogenesif was seen in one 
animal. No lesion was seen in any of the other organs exam- 
ined. 

Overall, these changes appear morphologically to bemini- 
ma1 and not significant changes due to H&A-SX treatment. 

Discussion 
In the present study, we investigated the dose- and time-de- 
pendent effects of a novel, bioavailable (-)-tiydroxycitrieacid 

extract (PICA-SX, ~ommer~~a~ly known as Super CitriMax) 
on body weight, selected organ weights, hepatic lipid per- 
oxidation and II@& fm~en~~o~~ hematology and clinical 
chemistry;, and ~ist~path~rogic~~ changes over a period of 90 
days. 

(-)-Hydroxycitric acid (HCA) is a naturally occurring or- 
ganic acid found in the rind of,fhe fruits from Garcinia cam- 
bog&, which grows extensively in Southeastern Asia. The 
fruit has been used for centuries in culinary dishes to make 
meals more filling &7]) HCA is believed to work by inhib- 
iting fipogenesis @id redu6e.s the avaihibibty of acetyl-CoA, 
the building bioockfor fat synthesis, by inhibiting ATPcitrate 
lyase [6. 9-Q]. We have-previeusly evaluated a novel cal- 
cium-petassium sahofSO% HCA known as Super CitriMax 
(HCA-SX), which is highly bioavailable in human volunteers 
[El. Studies in our laboratories bave shown that HCA-SX 
can increase the refease’of serotonin ‘(5~HT) from rat brain 
cortical s&es ia’v&o~and act as B mild serotonio receptor re- 
uptake inhibitor (Sl@G), without stimulating the central nerv- 
ous system iI3, I@. This is the first evidence linking the 
ability of HCA-SF to cause appetite suppression while in- 
creasing ievels of serotonin [13, 141. Acute safety studies, 
including acuteoral, acute dermal, primary dermal irritation 
arrdprimaryeye @ation havebeen conducted on HCA-SX, 
which demonstrarert the safety ofHCA-SX 1141. Ames’ bac- 
terial reverse rnat~ti~u studies and mouse lymphoma tests 
have recently been. completed, which further demonstrated 
the safety of HCA-3X. 

F~~e~~~~e-de~ndent s&a&s of Salmonella zyphimurium 
(TA98; TABOO, TAS535, TA iSt17 and TA102) were used to 
evaluate the mutagenic potential of HCA-SX (up to 5000 pgf 
plate), both &the-presence and Fbsence of metabolic activa- 
tion (or S9). No mutagenic potential of HCA-SX was ob- 
served. 

The .mutagenic potential of HCA-SX (up to the recom- 
mended dose” level of 5QQO &plate) was assessed in the 
mouse lymphoma assay using L5178Y mouse lymphoma 
cells, clone-3.7.E (ATCC#CRL-95 18, AmericanType Cul- 
ture CoJIection, Virgitiia, USA). HCA-SX didn’t induce mu- 
tagenic effects in the rn~~~mali~ ceil gene mutation test on 
L5 178Y mouse lymphoma ~&SQL+/-, either with or without 
metabolic activatidn. 

This study pxjnarily focused on the safety parameters on 
the long+m chronic,use ef HCA-SX. Our recent study has 
also demonstrated thebeneficiafeffectsof HCA-SX on body 
weight, body mass jndex @MI), appetite suppression, lipid 
profiles, a&at oxidation. in humans [ZO]. 

In this study, three different doses of 0:2,2.Q and 5.0% of 
feed intake were usedover a periadof90 days. The 0.2% dose 
is equivalent tv the d&y ,recommended dosage in humans, 
while the 2.0% and 5.0% feed intake represents lO- and 25 
fold higher doses, respectively. Body weights were monitored 
on 30,60 and 90 daysof treatment. Selected organs, inclub- 
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Table IA. Effects of HCA-SX on body weight andvital organs of male Sprague-Dawle$ rats after9idays of-tr&tment 

OfganS 
0% HCA-SX ; 

.Male 
0.2% HCA-SX 2.0% FICA-SX 

j’ 

5.0% HCA-SX 

Body weights 
Adrenal glands (pair) 
% Body wt 
% Brain wt 

484.40 f 24.97 430.00121.92 424.20.~ 33.76 408.00 f 36,69 
0.052 f o.oofi 0.044 * 0.002 0.047 0.006 j; 0.004 ?z 0.002 
0.011 f 0.001 0.010 i 0.001 o&t +0.001 0.011+0.001 
2.55 + 0.19, 2i3 * 0.12 g.31 Gk (f.31 2.25kO.17 

Brain 
% Body wt 

2.05 +0.10‘ ’ 2.W f 0.07 1.994 f 0.093 1.97 * 0.16 
0.42 f 0.01 a.494 f 0.01 I 0.474 f 0.033 0.480 i: 0.014 

Heart 
W  Body wt 
% Brain wt 

1.35 I 0.08 
0.01: 

I.42 f 0.11 1.18 * 0.10 1.224 f 0.074 
0.28 2 0.390 f o.ot7 d.280 It aa1 6 0.304 f 0.030 

65.81 ’ f 1.41 68.36 f 4.02 59.09 i 6.27 62.38 it 5.03 

Kidneys (pair) 
% Body wt 
% Brain wt 

2.83 * 0.28 
0.58 f 0.04 

138.13~* 10.69 

Liver 13.98 f: 1.16 
% Body wt 2.88 rO.10 ’ 
% Brain wt 68 1.72 r 29.59 

Prostate and Seminal Vesicles 
% Body wt 
% Brain wt 

3:55 rlc 0.45 
0.73 + 0.06 T 

173.13 * 16.2d 

Spleen 
% Body wt 
% Brain wt 

0.79 f 0.07 
0.160 kO.007 
38.42 zt 1.87 

Testes (pair) 
% Body wt 
% Brain wt 

3.01 3 0.33 
0.619 + 0.035 

146.66 .A 9.72 

Thymus 
% Body wt 
% Brain wt 

0.394s 0.034 I 
0.08 1 f 0.007: 
19.26r 1.70 ;- 

2,84 “- 0.17 
0.662 A 0.015 

137.49 2 3.87 

11 .a2 2 0.56 
2.75 x 0.09 

572.85 + 17.07 

2.95 d 0.26 
0.684 I 0.63i 

142.81 t 8.01 

0.710+0.089 
0.162t 0.013 
34.38 rt 3.21 

2.92 eO.19 
0.6& f 0.049 

141.53 g 8.75 

0.316 +. 0.033 
0.073 z!z O.Oa6 
15.28 25 1.3;1 

Z&7 * a.12 
0.682 * 0.03 1 

144.18*7.84 ” 

12.09 * 0.78 
2.356 * 0.155 

607.00 1t,S2.29 

3.88 f 0.54 
0.916 r0.109 

W4.17 sxk47 

&a4 4 0.068 
.0.1&i * &TM9 
31.26+3.06 

29.3 i 0,28 
O&4 t 0.063 

146.75 ;t 13.08 

a.410 +, 0.067 
0.094 -c 0.01 I 
2Q.12 t 3.53 

2.72 IO.28 
0.666 f 0.047 

138.19 Et 13.03 

11.66* 1.23 
2.86 + 0.25 

592.52 t 48.77 

3.22 + 0.45 
0.794 * 0.054 

163.30 f is.47 

0.61OrtO.075 
0.148 f 0.019 
31.07 % 3.85 

2.99 -c 0.27 
0.732 f 0.028 

151.67 A 5.51 

0.441 -L 0.056 
0.108 f 0.017 
22.43 f 2.70 

SpragueDawley rats were individurllly treated with in &al, chrbnicdose of FICA-SX in water foe 90 ~oasekive days. Comrol animals received the vehi- 
cle (water). Animals were sacrificed on 90 days of tbaament. Each value represents the mean f S.D. of S-7 animals. 

ing adrenal glands, brain, heart, kidneys, f&q pro&a& and 
seminal vesicles, spleen, testes and thymus,in ;male.ra&,‘and 
adrenal glands, brain, heart, kidneys, liver; ovaries, @&en, 
thymus and uterus in female rats were weighed as su$ and 
expressed as % of body and brain weight on90 daysof Mat- 
merit. Hematology and clinical chemistry, md hepatic Kpid 
peroxidation and DNA fragmentation were Conducted ori 30, 
60 and 90 days of treatment. HistopathoIo$ical eval~&ons 
were conducted on go-day treatment grouyi; on diffeient or- 
gans including adrenal. giands, brain, epidedTjm&, esophagus, 
eyes, heart, intestine, kidney, liver, lymph no&s, lungs&m- 
mary glands, ovary (females only), pancmag, pituitary, p&s- 
tate, salivary glands, seminal vesicles, skin, spleen, stomach, 
testes (males only), thymusgland, thyroid g@nd, trachea and 
urinary bladder. 

HCA-SX supplementation caused a significant reduction 
: 

in body weight in bathtqaie and female rats (Fig. I). No sig- 
nificant.changes its selkct$d argan weights were observed in 
the treatment ~~u~~~sco~~~~ to the control animals (Ta- 
bles fA and 1.8). HCA-Sd sn~~~ementation did not alter 
hepatic lipid peroxidation (Fig. 2) or DNA fragmentation 
(data not .&&a%). Wferent doses of NCA-SX ciidn’t cause 
any changes in hemat$ogy and clinical chemistry at 30,60 
and 90 days oftreatment. 

Threedoses-of HC+-SX didn’t cause significant morpho- 
logicaichanges ̂ in thl! o@ans tested in this study. 

Scattered minimal qr‘mild histologic lesions noted in all 
organs randomly di@buted in a#b~oups were considered to 
besincide&al ~jndi~~~~o~mon~y seen in rats, or, in the case 
ofhemorrhage, to be ago& or ne~ropsy artifacts.The inftam- 
matory lesion+ noted were eonsi&ent with mild subclinical 
infect&&s, such as &@se caused by Mycoplasma sp. 



Table IB. Effects of HCA-SX on body weight an+ vitai organs of female Sprague-Da&y rats after PO days of treatment 

Organs Female 
0% HCA-SK 0.2% BCA-SX 2.0% HCA-SX 5.0% HCA-SX 

Body weights 310.60t23.19 274.2OIc.20.99 . '254.40-c 15.96 270.00 I 17.89 
Adrenal glands (pair) 0.06% f 0.007 0.180 f 0.252 0.064+,0.007~ 0.063 c-o.009 

% Body wtO.022 it: 0.001 0.063 -co.@88 0.02.s + 0.003 0.023 + 0.002 
% Brain wt 3.47 5zO.16 3.45 f 0.29' 3,288+0.282 3.224 *to.510 

Brain 1,96TiIO.~6 1.90*0.07 1.950 zk 0.086 1.966t0.072 
% Body wt 0.632 ~0.026 0.666t 0.053 0.7@ zbQQ.024 0.722 +0.077 

Heart 0.934 * o.os.5 0.866tCi.063 0.848 2 0,044 0.860 0.075 f 
% Body wt 0.300 *a.d17 0.302 IO.019 0.332 r0.023 0.317 to.034 
% Brain wt 41.84rt 3.17 4.5.58*2.80 43.56-a: 3.10 43.75 3.57 ‘c 

Kidneys (pair) 1.92 + 0.12 I.710 f 0.095 t/55 r0.12 1.80*0.12 
% Body wt 0.622+0.036 0.598 f 0,022 0.648~0.051 0.658 32 0.05 1 
% Brain wt 98.52 t 8.15 90.10+5.98 84AOr4.42 91.59%7.37 

Liver 8.52 s;O..iis 7.52 f 0.28 6.86 rt 0.35 6.86 f 0.42 
0 Body wt 2.75 f 0.1s 263~0.18 '2.70 I 0.20 2-51 ztO.18 
% Brain wt 436.74c38,pl 39604 t 11.37 35L.81 2 17.39 349.73 zk 28.08 

Ovaries 0.09 * o.obs 0.086 1: 0.008 0.096 k 0.020 0.094 * 0.009 
% Body wt 0.032 + 0.503 0.03OIt: 0.002 W38tO.OO7 0.035 *o.ood 
% Brain wt 5.02 so:55 4.51 f 0.42 11‘91 t'Q.85 4.79 r 0.42 

Spleen 0.494 2 0.0+5 0.526t 0.036 w34t0.024 0.4743 0.046 
% Body wt 0.154rt.0.031 0.186* 0.018 0.190 c-p.007 0.176zt0.015 
% Brain wt 24.74 f 2.23 27.66 *0.88 24.831: 1.15 24,osLt: 1,78 

Thymus 0.316 ir 0.042 0.306*0.027 0.238 r0:025 0.271 a0.046 
% Body wt 0.101 t0.0t3 0.108 t 0.011 0.093 an.007 0.098" 0.013 
% Brain wt 16.26t2.70 16.1I 32 0.95 12.22r'1.20 13.79 It 2.24 

Uterus 0.571 32 0.063 0.685 f 0.053 0.6l?2iO.OS9 0.577 *cl.105 
% Body wt 0.184 2 0.013 0.240 % 0.028 0.237 t 0,025 0.209* 0.029 

30.44 it 3.3 I % Brain wt 29.27 2 3.37 36.04* 1.96 29.31 f 5.23 

Yrxague-Dawley rats were individually treated wit&an oral, chronic dose of HCA-SX in Water for PO consecutive days. Control animals received the veld- 
cle (water). Animals were sacrificed on PO days of treatmcnt.Bachvaluee represents the mean i-, SD. of.S-7 a&n&s. 

F 

Fig. 2. Sprague-Dawtey rats wete individually treated with an oral, chnmic dose of0.2.2.0 and 5,0% HCA-SX,in wat& for PO consecutive. days, Cor$rol 
animals received the vehicle (water). Animals were sacrificed on 30,60 and 90 days of treatment, Hepatic lipid peraxidation was measured as discussed in 
the Materials and methods section. Bach value represents the mean r SD. of S-7 animak 



Table 3A. Hematology and clinical chemistry results of 0% HCA-SX treated male Sprague-Dawley rats 

30 MWI” 12.16 8.49 15.32 45 74 53.40 1788 33 60 U27.20 098 1473.60 000 11026.00 420 20 73 0 0.00 7.00 3 36 
s D. 035 0 14 0.16 035 0.61 0 I2 042 47.66 0.54 5961 003 307.68 54.98 21.38 0.M) 0.10 0.03 

W Mean 12.64 824 IS.22 44 0.8 51.m 1676 3300 138040 1.08 1613.40 000 11639.40 405.40 83.60 000 7 16 3.42 
s D, 0.72 0.16 632 0 54 0 68 029 04.5 33.80 0.07 6433 000 635 06 41.93 ml* 000 011 0.56 

90 MWl 12w 838 1.541 45 56 53.71 1697 33.49 138200 I oi 1477.71 0.00 tw7i 71 41286 77.43 003 7.m 3 53 
‘, ,-,- - .~- ,^ 3.D.. . 0.38.. 810 ,-QJ3 5.38 6.35 om -ms- 34m um ‘53W” ‘aDo 3BN 25.51 I$47 &ix-- 066- _” 004. 

Sprague-Dawley rats were individually treated with 0% HCA-SX for 30,60 and 90 consecutive days. Animals were sawificed on 30, @I and 90 days oftreatment. Each value represents the mean 
f SD. of 5-7 animals. 

Table 3B. Rematabgy and clinical chemistry results of 0% HCA-SX treated mafe Sprague-Dawiey rats 

Thy5 Tea Gl&Fin ALniinc Blood kkmnint nspanatc AianiEC ChOF~StefOl Total Gbicose t&mm Chloride PhPsphoms Sudmm P~a5s~um Iron TOlal iron lronhord 
phQspkla5se l%za aahx3- amho- bilimhjn b lR&@ ma hiedmg 

nimgen rmsferase fras.ferE5e c@acilY , capacity 

wdnits c.ldL ruJL Wdi mgidL mt. WL m@dL TFW mp’dL me/dL mW lwdi @4& @N/J-  m@JL m@dL NA 

$2 h&m 3.62 !00~7.0 16.40 0.64 9680 5t.40 97 20 a14 izs.20 IF-J% 98.20 600 146.20 ~3.d.5 147.80 602.45 25m 
SD n.a4 2.69 b-3.33 001 4.09 4.34 2.46 0.01 095 0.14 0.26 0.07 5.17 0.09 4 39 14.59 0.91 

bti Mean 380 105.00 w20 0.66 104.60 5850 94.00 012 119.w II.01 97.00 7.90 146.w 5.86 149.0 613.60 25.49 
S D. 0. Ii) 350 030 001 6.03 4.29 3 45 0.01 s 97 0.11 0.14 011 0.14 0.10 484 10.69 067 

95 mm 3.93 m3.03 1657 064 95.11 49w 90.57 514 115.86 IO.99 98.57 854 145 71 5 49 t59CO 61lwc 2571 
SD ow 3 12 026 001 7 19 2.74 43 I 0.01 1.39 0.05 0 ix 0.05 014 0.07 2.02 706 059 

Sprague-Dawley rats were individually treated with 0% HCA-SX for 30,60 and 90 consecutive days. Animals were sacrificed on 30,60 and 90 days of treatment. Each value represents the mean 
i S.D. of 5-7 animals. 



Table 3C. Hematology and clinical chemistry results of 0.2% HCA-SX treated male Sprague-Dawley rats 

0.2% HCA-SX 

-~- 
30 Mean 1274 845 1528 45,% 52.00 17.38 32.70 1369.cQ I.16 1464.20 au0 10887.4a 467.80 76.80 0.03 130 -3.36 

s D. 0.72 0 10 0.17 0.38 032 0.22 0.38 60.82 0.07 5332 000 782.19 45 93 14.05 003 0.12 0.03 

60 Mean 12% 8 66 I5 14 43.82 51.40 17.32 32 76 1385ou Iat 1948.20 0.00 11802 40 406 60 7840 0.00 7.38 3.30 
S D. 0.43 0.12 0 17 0.45 0.64 0.16 937 55.92 005 58 53 0.03 8S9 00 53.44 1594 0.00 a.19 v&3 

90 than 13.04 838 t4 84 ‘Fpo . . $953 ._ : 17.67 . 33.14 1341.00 .I.09 &oo 407.39 -. -W.&l uoe 73% 3.26 _ 
s-0. 027 

--:dry-- ‘ .- .,. 1066a57 m+S?- 
&I? 038 05% a 18 5.!3 22.99 0.03 67.23 0.00 4x3.99 2333 15.55 0.00 012 005 1 

Sprague-Dawley rats were individuatly treated with an oral, chronic dose of 0.2% HCA-SX for 36,6fJ and 90 consecutive days. Control animals received the vehicle (water). Animals were sacri- 
f&d on 30,60 and 90 days af treatment. Each value represents the mean f SD. of 5-7 animals. 

Tabk 30. Hematoiogy and clinical chemistry results of 0.2% HCA-SX treated male Sprague-Dawley rats 

Hale 
0.2% HCA-SX 

Day3 TM5 Ghixdln A&&W Biiml treadnine Asp*** AkUliltc Cholesterol Total Glucose Caldim Cklortde P,,smm IrOn 
pkospbarase wezt am& 

Pkosphws Soitnm~ Toi@ wn ~rmbotal 
mine- blbrribi binding won binding 

nitrogen tmlshra.% gllltiemse Cwi$iY CWMY 

U”ilS -@dL lU& mgML w&L run run mg.dL 4lI@dL mgfa. mgldL -NJ- nrgldt mGqlL =4R. me/dt m&L NA 

“ 30 sem 3.80 iso.@ 1720 0% PI w 56.86 83rn 0.14 131.80 10.92 i.00 sob 14Gm' 6% !49 40 6Oio3.80 25a 
5 D. FiZ 3.91 a77 0.02 3.99 3 so 5.15 001 GSS 0.11 a.?$ 0.07 0.24 0.432 1m Kc68 OS4 

60 Mean 3 64 98 20 1760 0.74 95.80 59.00 93 VII v !A 143.20 Il.26 98 20 8.22 146.60 6 16 15a60 609.40 25 20 
SD 0.16 546 0.18 0.03 543 3 72 4.12 0.01 5.63 0.03 036 005 0 23 0.06 5 35 9.74 ! .04 

99 Mean 376 103 14 17 14 0 70 loo.86 56.14 90 43 0.13 144.43 1103 97.86 7.99 146 57 5.84 15014 60900 24.86 
SD 006 I .92 0.13 001 541 I .65 2.24 001 3 82 0.06 0 17 0.07 0.23 0.07 280 7 57 0.65 

Sprague-Dawley rats were individually treated with an oral, chronic dose of 0.2% HCA-SX for 30, 60 and 90 consecutive days. Control annuals received me vehicle (water). Animals were sac+ 
ficed on SO,60 and 90 days of treatment. Each value represents the mean f SD. of 5-7 animals. 



Ebie 3E. Hematology and clinical chemistry results of 2.0% HCA-SX treated male Sprague-Dawley rats 

30 hean 13 40 8.76 1546 45.12 51.40 17.58 33 38 1231# 1.12 1560.60 cm0 , i707.80 3S6.60 73 so 000 7M 3 32 
S D. 0 49 0 19 0.20 0.53 077 Q  IO 0 32 51.94 007 90.46 0.03 1020.28 40.43 15.64 000 0 18 O.&i 

60 Mein 1322 826 15 18 44,6X 52 80 1730 32.58 Il99.80 1,0x 1588.60 0.W 11128.W 407.20 75.80 080 7 10 3 34 
S.D OS1 * 10 0.21 0 44 057. 0 10 0 19 4199 007 67.32 000 91$42 48.73 25.24 0.00 0.11 OJX 

90 M*NI 1230 869 1543 45.65 53.22 .17e? 3?,23 1203~93 .lJ4 I$3833 ..Q.m 1~.92 416.25 76 t* OMf 7.03- 3:23 -- “. . . .._ _ 
-us. -‘a‘@-  O& -0%‘ --^ 271 270 Q  87 171 61.71 006 87 70 a.m. 926.66 3163’ 15.42 0.m L.36 a17 

Sprague-Dawley rats were individually treated with an oral, chronic dose of 2.0% HCA-SX for 30,60 and PO consecutive days. Control animals received the vehicle (water). Animals were sacri- 
ficed cm 30.60 and 90 days of treatment. Each v&e represents the mean 2 SD. of 5-7 ark&. 

Table 3F. Hematology and clinical chemistry resufts of 2.Q% HCA-SX tmated male Sprague-~a~~ey rats 

urns @IL ioil” WW mg& IV/L wl. mg&L mgldl ing/dL. g&di $w- m&i. o@@L mEi+’ mg/dl. mgtdL ?a 

30 Mean 3.84 98 20 l&,40 a.&1 91.80 5f.40 83.&g U.12 !26‘40 10.94 96.80 s.ab 146‘m 5.46 14x%3 514.40 zxw 
SD 005 2.70 il.11 0.01 401 4.!i 3.50 O.Oi 4.78 0.W 0.17 O.G5 0.14 on sy 14 XI 0.94 

60 Mean 3.x 1102.64 17.20 070 rmab 6loa 87.20 0.14 127w) 11.30 97.60 7.76 i46.W 5 98 156.40 612.60 23.20 
S.D 0.10 4.53 0.09 0.05 5 97 3 54 4 70 0.01 2.39 006 036 0.10 030 0.11 5.50 II 63 0 78 

90 iwean 3 86 9x22 16.73 0 66 %.7l 58 21 91 39 a 14 126.48 11.18 98.05 7.99 144.44 5.79 149.79 614.09 24.97 
s Q. 0.21 5 42 5.84 003 5 97 3 22 5 64 0.01 7.20 0% 4.94 0.41 7 29 0.30 800 31.19 I 32 

Sprague-Dawley rats were individually treated with an oral, chronic dose of 2.0% HCA-SX for 30,60 and PO consecutive days. Control animals received the vehicle (water). Animals were sac& 
tked on 3O,f$ and PO days of treatment. Each value represents the meant S.D. of 5-7 animals. 



Table 3G. Hematology and clinical chemistry results of 5.0% HCA-SX treated male Sprague-Dawley rats 

MdC 

5.0% HCA-SX 

Days Tests REC 

30 

60 

%3 

Units 

Mean 
S.D. 

lmad 
s n. 

M@ll  
S.0" 

XlOV~’ xIobtm3 g/d1 %  fl fJ8 c r10’/mm’ %  RFIC tnm3 hln~ Imm’ hm’ /mm’ /mm3 gldL g/dL 

12.16 8.76 15 16 45.12 52.40 17.48 32.82 125100 I,04 195780 000 10715.60 351.20 73.00 OM) 7.06 3.20 
0.76 0.10 020 0.43 058 0.14 0.3s 46.91 0.03 124.35 0.00 804.8 I 29.34 24 29 000 O.li 005 

13.76 824 16 14 45 62 53.40 1752 33 68 123wo 1.14 1992.20 000 LillJ.80 354.49 76.80 0.00 726 3 42 
0 33 0 13 017 0.26 067 0.12 0.25 23 91 0.07 101.19 0.03 946.92 22.79 15.93 au0 015 0.04 

12.57, .83? 14.96 I.. / P3,54 526 _ ifJIb. 33.67 . I&L!@ _ 1333.84 1?&%3 0.w ifM5-7 ' 8l6.W -57.w O.t)tr‘~ ' 7.[3 3.41 
030 011 a.23 0 39 0.43 024 0.07 1234 a.o3 109.60. am 31173 2036 8.33’ a.@0 0.11 0.05 

Sprague-Dawley rars were iadividualiy treated with an or& chrunic dose of 5.0% HCA-SX fur 30,60 and 90 consecutive days. Control animals received ‘the vehicle (water). Animals were sacri- 
ficed on 30,60 and 90 days of treatment. Each value represents the mean f S.D. of 5-7 a&n&s. 

Table 385 Hematology and clinical chemistry results of 5.0% WA-SX treated male Sprague-Dawley rats 

MaI 
,, ” . . 

5 0% KCASX 

f%yP TC& ioo$ulkl NIralillG iked Cnadniae ~As@ate Alsnide i3luialcro! msr Gfuoorc Calcium chl&-ki$ Pkosphams %&m &wssh!m IICXI -rwasm r&ftmr 
pilospharase ursa iino- fimiQio- bitWin bit&$ ironbinding 

“Irmge” lmafemse .tralsferase ’ . eapacuy mptty . 

Unhs ML im m@dL ,ngm nJn R’& mgtdt S&Jl. mgIdL IllgldL m&u-J- , mgM. mEsn IXEqfL mgldl m&ldL NA 

30 ‘M$;m 3.62 1o$dQ / 7,@l 0.64 94.a 56&l 95,# 0.14 119.20 Il.011 9860 s 14 146.20‘ 608 I49 80 61Z.W 24.89 
SD a.13 2.9s O.Kl om 5.60 I 63 1.84 001 4.43 008 023 -0.12 0.17 DO8 ?dP 1023 0.85 , 

6rJ Mean 3 98 101.90 16.60 0.68 YO.20 58 40 89.80 0.12 13300 1084 98.80 76.5 14560 5.52 151.80 60065 2S.80 
s n. 0 12 2.93 011 001 4.97 3.76 2 10 001 5.59 0.08 026 WY 0.18 0.14 431 lOi! 038 

90 Mcsn 3.50 lob.29 1643 0.63 9157 3600 92.00 0.13 117.86 10.94 99.29 8.10 149.71 5.56 I49 86 612.29 2302 
S.D. 0.0s 3.18 008. cm 3.13 265 I 93 0.01 I 49 0.06 a11 a.12 0.11 O.QB 3.86 8.47 O.&l 

Sprague-Dawley ratz were individually treakd with an oral, chronic dose of 5.0% HCA-SX for 3460 and 90 consecutive days. Control animals received the vehicle (water). Animals were sac&- 
ficed on 30,60 and 90 days of treatment. Each value represents the mean t S.D. of 5-7 animals. 



Table 4A. Hematology and clinical chemistry results of 0% FICA-SX treated female Sprague-Dawley rats 

FL%lal~ 

0% WA-SX 

30 Meal7 6.46 749 14.60 39.80 53.80 19.02 33 ,M 1312.w 0.94 1529.20 000 10358 80 175 80 2000 0.09 7.52 3.92 
SD 0 12 3 .a5 0.11 002 263 2.82 I 53 001 3 78 007 030 0.12 0 36 Oil 16 19 ?G.?? 202 

60 *lean 6 74 743 1444 4005 56 20 ,878 34.04 1392.60 0.96 1472.80 ow 10679.40 i70.80 20.40 0.00 7 72 3 90 
SD. 0.10 2.97 0 18 002 2.79 2.67 372 0.00 3.18 009 0.73 0 25 0.58 0 10 IS 51 23 13 2 73 

90 Mean 6.61 7.38 14.19 43.03 55 86 18.96 33.80 1388.29 I.01 1501.00 000 10731.57 178 14 2004 000 757 7.86 
J.05~ QX JI3a. -aOR -025 33.66. 0.04 -64.60 OHI  69086 fZ5fJ -’ 334 w?o 0.11 s;q. 5!3.. 0.08 (/L “. 0’65 

Sprague-DawIey rats were individually tr&ed with 0% HCA-SX for 30.60 and dd coskecutive days. Animals were sacrificed on 30,60 brad 90 days oftreatment. Each value represents the mean 
1: S.D. of 5-7 animals. 

T?zBkz JB. Hematobgy and c~i~ical”c~emi$try resuits of@% II&A-SX treated female Sprag+Dawley rats 

ial.? ? 78 48 20 1560 012 14,847 3SM -41.50 o.iz 
s D. 0 12 3.z 01) 002 2 63 2.82 i 53 0.01 

Mean 3.81 48 80 1840 068 75.20 37.80 89M) 0 10 
S.D 0 IO 2.97 018 002 2 79 267 3 72 0.00 

Mean 3.84 47 86 17 43 066 74 43 38.71 89.57 a13 
SD 0.03 143 0.11 001 1.82 1.85 2.38 001 

151.60 10.90 %iO 6& 144.80 568 33010 590.60 ,. 5604i 
3.78 0.07 0.30 0.12 036 0.11 16.i9 26.97 2.02 

133Kl 10.98 98 60 6.62 245.00 5.52 33CJ,20 5W.60 56.20 
3 18 0.09 0.73 0.25 0.5s 0 10 1851 23.13 2 73 

1% 14 11.06 99.w 6.51 145 14 540 339 14 S9D 43 56.43 
4 35 0.04 Oh4 0 19 0.35 006 19.04 17.62 211 

Sprague-Dawiey rats were individually treated with 0% HCA-SX for 30.60 and PO consecutive days. Animals were sacrifxed on 30.60 and 90 days of treatment. Each value represents the mean 
A S.D. of 5-7 animals. 



Table 4C. Hematology and clinical chemistry results of 0.2% HCA-SX treated female SpragueDawley rats 

Fentie 

0.2% HCASX 

Days Tests WBC WC Hrmoglobin Hemarocrit Mean Mean Mean Plalelet Rcticubxyte Segmented Absolute Lymphocpo Monocyte Eosinopbil Basophd TOtal TOtal 
corp”smlar corpw”lar copJscular Count count neurropbds banded SWU,ll albumin 
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Sprague-Dawley rats were individually treated wilh 8x1 oral, chronic dose of 0.2% WCA-SX for 3@, 60 and 90 consecutivedays. Control animals received the vehicle (water). Animals were saeri- 
ficed on 30,60 and 90 days of treatment. Each value represents the mean f S.D. of 5-7 animals, 

T&e 4zI. Hematology and clinical chemistry t&lts of 0.2% WCA-SX treated female Sp&$e-Dawley rats g. 
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SpragueDawley rats were individually treated with an oral, chronic dose of 0.2% HCA-SX for 30.60 and 90 c5nsecutive days. Control animals received the vehicle (water). Animals were sac& 
ficed on 30,60 and 90 days of treatment. Each value represents the mean t SD. of 5-7 a&ma&. 



Table 45 Hematology and clinical chemistry resuks of 2.0% HCA-SX treated female Sprague-Dawley rats 
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Sprague-Da&q rats were individua.&y treated with an oral, chronic dose of 2.0% HCA-SX for 30,60 and 90 consecutive days. Control animats received the vehicle (water). Animals were sacci- 
ficed on 30,60 and 90 days of treatment. Each value represents the mean 3 S.D. of Z-7 animals. 

Tab& 4F. Hematology and clinical chemistry results of 2.0% HCA-SX treated femaie Spragud-Dawley rats 
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Sprague-Hawley rats were individually treated with an oral, chronic dose of2.04% HCA-SX for 30.60 and 90 consecutive days. Control animals received the vehicle (water). Anin& were sac& 
ficed on 30,60 and 90 days of treatment. Each value represents the mean I SD. of 5-7 animals. 



Table 4G. Hematology and clinical chemistry results of 5.0% HCA-SX treated femaie Sprague-Dawley rats 
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Sprague-daw;iey tits were individually treated With an oral, chronic dose of 5.0% HCA-SX for 30,60 and90 consecutive days. Cormok animals received tie vehicle (water). Animals were sacri- 
ficed on 30,&l and 90 days of treatment. Each vatue represents the mean t SD, of 5-7 animals. 

Table 4H. Rematulogy and clinical chemi?xy results of 5.0% HCA-SX treated female Sprague-Dawley rats 
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Sprague-DawIey rats were individually treated with an oral, chronic dose of 5.0% HCA-SX for 3460 and 90 consecutive days. Control animals received the vehicle (water). Animals were sac& 
ficed on 30.60 and 90 days of treatment. Each value represents the mean & SD. of 5-7 animals. 



The minimal hepatocyte vacuolation seen in two animals 
may have indicated ametabolic problem &associated with the 
experimental procedure, but one control “a&ma1 hacka simi- 
lar lesion and the changes were limited and not co&@ered 
significant. 

Another change noted was within the’glandular stomach 
of a number of animals in the 90 day grou,. There we&scat- 
tered minimal or mild foci of gastric.gland dilatation &th ac- 
cumulation of what appeared to be proteinaoeous m&erjal in 
their lumens, No necrosis or inflammation was seen. These 
changes were noted in animaIs in the posidve ~011~51s as wdi 
as all three experimental groups, but were~mmimal (only two 
animals) or not present in negative contmls.There was no ob- 
vious indication of the change being either more seyere or 
more numerous in any particular dose grobp. Since the posi- 
tive control animals were also involved, Cbe possibi&y of the 
change being associated with the gavage procedure or the 
diluent would certainly heve to be considered. In any case, 
overail these appear morphologically to bp mini~~~a~ nat 
significant changes. 

Taken together, these resultsindicate that RCA-SX is safe 
and efficacious in weight management under the conditions 
employed in these studies, Future studies kill need m FQCUS 
on determining the mechanistic role oftiC&SX in weight 
management. 
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