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EFFECT OF GARCINIA CAMBOGIA AND ST. JOHN'S WORT (HYPERICUM
PERFORATUM) EXTRACTS ON OBESITY IN MALE RATS

Reham A. Arafat’
Abstract

This study was conducted to assess the effect ofitta Cambogia
and H. Perforatum extracts on Obesity in male réte experiment was
performed in 35 mature male rats distributed ineqg&al groups. Group (1)
was kept as a normal control (fed on a basal dmdt)jle rats of the other
four groups were fed on a high-fat- diet for 6 weék induce obesity. Rats
of the group (2) were left as a control positivedse) and those of groups
(3), (4) and (5) were orally given Garcinia Camlaognhd H. Perforatum and
their mixture in a dose of 400 mg/kg B.wts., respety, for 4 weeks. At
the end of the experiment, all rats were sacrifiaed blood samples were
collected for estimating serum liver enzymes such aspartate
aminotransferase (AST) , alanine aminotransfera&eT) , Alkaline
phosphatase (ALP), total cholesterol (TC), trighdes (TG) and
lipoprotein fractions as well as blood urea nitrod8UN), uric acid and
creatinine concentrations. Estimation of serum lewd thyroxin, insulin
and leptin as well as histopathology of liver andnkeys were also carried
out. The results showed that the two herbs exaadt their mixture were
significantly decreased serum levels of AST, ALTLFA TC, TG, LDL-c
,BUN and uric acid concentrations as well as desgedeptin level , on the
other hand, it increased levels of thyroxin, inswds well as alleviated the
histopathological changes which seen in the liviel idneys of obese rats.
In conclusion, intake of Garcinia Cambogia and Hrfétatum may be
useful in the treatment of obesity and for patiemtso suffer from
hyperlipidemia .

Keywords: Garcinia Cambogia, St. John's Wort, Liver enzymes,
kidney function, Lipid profile, Hormones, Histopatbgy.
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Introduction

Obesity is now the most prevalent nutritional déseand a growing
public health problem worldwide. The disease haquiaed epidemic
proportions projected to reach 2.3 billion of ovemght adults and 700
million obese adults, respectively, by 20\alik et al, 2013).0Obesity is
often associated with dyslipidemia, cardiovascuisks, hypertension and
type 2 diabetes mellitus and has recognized asobrtbe most serious
public health problem@arnesset al, 2007)

Excessive intake of fatty acids leads to an accatimd of
triglyceride in many tissues, particularly in treg fissue, in which lipolysis
is increased. The increased levels of fatty acidshe circulatory system to
facilitate the uptake of fatty acids in peripheiasue through the induction
of fatty acid binding and transport proteins (e.§ABP and CD36)
(Atshaveset al, 2010) The exaggerated availability and deposition eéfr
fatty acids induce lipotoxicity and insulin resista in peripheral tissues
(Samuelet al, 2010).Furthermore, a high concentration of free fattgsic
contributes to triglyceride accumulation in theelivProlonged and repeated
accumulation of triglyceride in the liver increaséise possibility of
inflammation, hepatocellular necrosis, and fibrogtarrell and Larter,
2006) In addition, obesity aggravates the course of ymammary renal
diseases such as glomerulonephritis and also ispaEnal function
(Guebre-Egziabheret al, 2013)

Numerous drugs have been approved for the treatofeabesity;
however, most of them have been withdrawn fromrttagket because of
their serious adverse effects, leaving only Orljsadipase inhibito(Powell
et al, 2011). Therefore, many studies have been conducted tb dimd
develop the new anti-obesity drugs, or dietary smpnts through the use
of medicinal plants that could minimize the sidéeets (Yun, 2010 and
Lim et al, 2012.

Garcinia gummi-gutta (L.) Roxb. or the Malabar taima,
commonly known by its previous scientific nan@arcinia Cambogia
(Gaertn.) Desr. (Clusiaceae), is native to Soutkea#sia. The fruit rind is
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commonly used as a food preservative, flavoringnage food-bulking
agent(Roy et al, 2003) and as a traditional remedy to treat constipation
piles, rheumatism, edema, irregular menstruatiahiatestinal parasites in
many Asian countries(Tharachand and Avadhani, 2013) Earlier
phytochemical reports on the plant led to the ismtaof various organic
acids, benzophenonékumar et al, 2009)and xanthoneflinuma et al,
1998) as major constituents and numerous scientificissudave indicated
biological activity such as anti-obesifiKim et al,2008), hypolipidaemic
(Altiner et al,2012)and anticancer activitfMazzio and Soliman,2009)
amongst numerous others.

Hypericum Perforatum, also called as St. John’'s wort (SJW) is
distributed in Europe, Asia, North Africa and Nomerica. Hypericum
Perforatum has been known for a long time for its putativedioimal
properties including wound-healingOzturk et al, 2007) anti-
inflammatory(Sosaet al, 2007) diuretic, antibiotic and antivirgMedina
et al, 2006),antidepressar{Chatterjee et al, 1998)and nootropic activity
(Kumar et al, 2000).Principle constituents reported from SJW incluake t
napthodianthrones hypericin and pseudohypericinbraad range of
flavonoids, including quercetin, quercitrin, Amefioone and Hyperin, the
phloroglucinols hyperforin and adhyperforin, esgdnoils and xanthones
(Nahrstedt and Butterweck ,1997) Flavonoids like quercetin have proved
antidiabetic potentCoskun et al., 2005).

The present study was carried out to investigae éffect of
Garcinia Cambogia and H. Perforatum extracts on Obesity in male rats

Materials and Methods
Materials
Plant:

Dried leaves ofGarcinia Cambogia and H. Perforatumwere
purchased from Haraz market for Herbs and Medidatahts, Cairo, Egypt.
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Rats:

Thirty-five male albino rats (Sprague-Dawley stjaweighting
160+5 g were obtained from the Laboratory Animallddy, Helwan,
Egypt. The rats were kept under controlled hygiesoaditions in plastic
cages and fed on the basal diet for one week bstaréng the experiment.

Biochemical Kits:
Biochemical kits were obtained from Gama Trade Camyp Dokki,

Egypt.
Methods:

Preparation of the basal diet:

The basal diet was prepared according to the rewded dietary
allowances for rats (American Institute of NutnitjoAIN) adjusted by
Reeveset al, (1993. Basal diet consisted of 14 % casein, 10 % sec¢rds
% corn oil, 0.25% choline chloride, 1% vitamin misx (Campbell,1963),
3.5 % salt mixturd Hegestedet al, 1941), 5% fiber and the remainder
were corn starch up to 100 %.

Preparation of plants extract:

Leaves ofGarcinia Cambogia and H. Perforatum were finely
grounded into a fine powder using a mechanicaldgninEach dried plant
(10 g) was extracted twice with 100 ml of 50% matilan distilled water.
The pooled extracts were filtered and concentrate¢D ° C using a rotary
evaporator under low pressure. The residue wagzdrdaed in a lyophilizer
and stored at —20°C until us@€anchana and Nuannoi , 2012).
Induction of obesity:

Experimental obesity was induced by feeding rats6f weeks on
the high fat diet, which supplies 45% calories fréah (lard). A 4- to 6-
week HFD feeding is sufficient to induce obesityc@ding to the method
of ( Bhatt et al, 2006).This model in rats resembles closely the reality o
obesity in human.




— Yo )T jugisn]— ££ due — s gid! dus pU) Crgpoms Gl

Experiment and grouping of rats:

Thirty- five mature male Sprague-Dawley rats wbamised in a
well-ventilated animal room under controlled hygeenonditions of 24°C
temperature, 50% relative humidity, and 12 h lighth dark cycles. After
acclimatization, rats were randomized into 5 groapd rats each. Group
(1) was fed on basal diet and kept as a normaralpnthile the other four
groups were fed on a high-fat diet containing 48%dom hog fat (lard) for
6 weeks to induce obesity. Group (2) was left asitive control (obese)
and rats of groups(3), (4) and (5) were orally adstered the extract of
Garcinia Cambogia andH. Perforatumand their mixtures in a dose of 400
mg/kg B.wts., respectively ,once daily for 4 weelkd. the end of the
experiment, B.wts of rats was recorded, and rate ween euthanized by
prolonged exposure to ether anesthetic. The abdevasropened, and body
fats, including mesenteric, visceral, epididymal astroperitoneal fats were
carefully dissected out and total fat mass was hezig The adiposity index
(Ad. 1) was calculated by dividing total body fatass by B.wts. and
multiplied by 100 (Ad. | = fat weight [F.wt]/B.wt R00) as described by
Pichon et al, (2006).Blood samples were collected for serum biochemical
analyses. Liver and kidneys of the sacrificed ma¢ése preserved in 10%
formalin solution till processed for histopatholcaji examination.

Biochemical analyses:

Serum liver enzymes aspartate and alanine amirsbenase (AST
and ALT) were chemically determined according (Bergmeyer et al,
1978) and alkaline phosphatase (ALP) was estimated ditaprto (Roy
,1970).Serum total cholesterol was calorimetrically detieed according to
(Richmond , 1973) and triglycerides were estimated according to
(Friedewald et al, 1972) Atherogenic indexKumari et al, 1995)and
high-density lipoprotein cholesterol (HDLYRichmond ,1973) was
chemically determined using specific diagnostis kihd measured using a
spectrophotometer. Low-density lipoprotein (LDL) otdsterol was
calculated according tBriedewald et al, (1972).Blood urea nitrogen was
determined using biomeriuex kits according to thethud of (Patton and
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Crouch, 1977). Serum uric acid was determined using #@zymatic
colorimetric method as described (Byossatiet al.,1980).Serum creatinine
concentrations were colorimetrically determined Bgffe reaction |
(Husdan and Rapoport ,1968)Concentrations of thyroxin (T4) and insulin
were estimated by specific antibody radioimmunoag&#a according to the
methods described bfPatrono and Peskar, 1987)and (Yallow and
Bauman, 1983) respectively. Leptin was measured using enzymiesd
immunosorbent assay (ELISA) accordingXaong et al, 2010)

Histopathological examination:-

Liver and kidneys of the sacrificed rats were takad immersed in
10% formalin solution. The fixed specimens werenttiemmed, washed
and dehydrated in ascending grades of alcohol.i®pes were then cleared
in xylol, embedded in paraffin, sectioned at 4-6cnoms thickness and
stained with Haematoxylin and Eosin stain for Ipstibological
examination as described Barleton, (1979).

Statistical analysis:

Statistical analysis was carried out using StaastPackage for the
Social Sciences (SPSS) for Windows, version 20 §m8., Chicago, IL,
USA). Collected data were presented as a meandatameviation (SD).
Analysis of Variance (ANOVA) test was used for detming the
significances among different groups accordind\tmitage et al, (2002)
All differences were considered significant if P0.05.

Results

Feeding of rats on HFD for 6 weeks significantR € 0.05)
increased B.wt., body fat mass weight (F.wt) and hdhen compared to
negative control rats fed on the basal diet. Odahiaistration ofGarcinia
Cambogia ,H. Perforatum and mixture of both herbs in a dose of 400 mg/kg
B.wt., given to obese rats for 4 weeks inducediBa@mt decreases in B.wit,
F.wt, and Ad.l when compared to the positive cdngroup as shown in
Table 1.
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Table (1): The effects of alcoholic extracts Garcinia Cambogia ,H. Perforatum
and mixture of both herbs on body weight (B.wt}sfaveight (F.wt)
and adiposity index (Ad.l) in obese rats.

[ Groups B.wt(g) | F.wi(g) | Ad.I(%)
||G.1 Negative control (Normal rats) 200.0t4.4c | 5.58+0.12d 2.79+0.1fpd
.2 Positive control (Obese rats) 295.21+4.5a | 14.55£0.224.93+0.153
c.3Garcinia cambogia (400 mg/kg bwt.) 240.32+1.2b | 7.34+0.130 3.05:0.1fib
.41 Perforatum (400 mg/kg bwt.) 245.22+2.5b | 7.60+0.100 3.19+0.1Pb
G.5Garcinia Cambogia (200 mg/kg b.wt.) +H.{235.45+1.5bg6.81+0.10c | 2.89+0.18¢
Perforatum (200 mg/kg b.wt.)

Data are presented as means + standard deviation,7(for each
group) Values with different superscripts withir ttolumn are significantly
different at P< 0.05. Values with similar or pditiasimilar superscripts are
non-significant.

Rats fed on HFD for 6 weeks had significant (P @5Dincreases in
serum levels of liver enzymes AST, ALT, and ALP wheompared with
negative control rats. Alcoholic extracts d@arcinia Cambogia ,H.
Perforatum and mixture of both herbs in a dose of 400 mg/kgtB when
orally given to obese rats significantly (P < 0.0%)ered the highest serum
levels of AST, ALT and ALP enzymes when comparedtite positive
control group, as illustrated in Table 2.

Table (2): The effects of alcoholic extracts of Garcinia CagibgH. Perforatum
and mixture of both herbs on serum levels of asgpart
aminotransferase (AST), alanine aminotransferasd )A&nd alkaline
phosphatase (ALP) in obese rats.

Groups AST (U/L) | ALT (U/L) | ALP (U/L)
G.1 Negative control (Normal rats ) 63.62+1/8¢.15+1.6¢86.59+1.9q
G.2 Positive control (Obese rats) 92.45 + 2|657 + 2.4 §118.41 + 1.2}h

G.3 Garcinia Cambogia (400 mg/kg b.wt.) 70.83 +12,45.78 + 2.8 p96.32 + 2.8 If
G.4 H. Perforatum (400 mg/kg b.wt.) 71.65+2/36.32+2.6 p99.71+25 tﬂ
G.5 Garcinia Cambogia (200 mg/kg b.wt{)33.98 + 2.4 ¢39.12 + 2.2 ¢88.53 + 2.2
H. Perforatum (200 mg/kg b.wt.)
{ 547)
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Data are presented as means + standard deviation,7(for each
group) Values with different superscripts withie ttolumn are significantly
different at P< 0.05. Values with similar or paltisimilar superscripts are
non-significant.

As demonstrated in Table 3, feeding of rats on HBD6 weeks
produced significant (P < 0.05) increases in selewels of TC and TG
when compared to rats fed on the basal dircinia Cambogia ,H.
Perforatum and mixture of both herbs in a dose of 400 mg kgtBwhen
given orally to obese rats significantly loweree tingh levels of serum TC
and TG, when compared to the positive control group

Table (3): The effects of alcoholic extracts of Garcinia CagibgH. Perforatum
and mixture of both herbs on serum levels of totallesterol (TC) and
triglycerides(TG) in obese rats.

Groups TC (mg/dL) TG (mg/dL)||
G.1 Negative control (Normal rats ) 101.98 + 1.56 B5.43 + 1.5 b|
G.2 Positive control (Obese rats) 119.95+3.950.37+ 19 a
G.3Garcinia Cambogia (400 mg/kg b.wt.) 104.2688%04| 59.85+ 1.4 1
G.4H. Perforatum (400 mg/kg b.wt.) 104.92 +5.45 60.31 = 1.1 b|
G.5Garcinia Cambogia (200 mg/kg b.wt.)+ H100.62 +4.34 b 57.50+1.2p
Perforatum (200 mg/kg b.wt.)

Data are presented as means * standard deviation,7(for each
group) Values with different superscripts withie ttolumn are significantly
different at P< 0.05. Values with similar or paltisimilar superscripts are
non-significant.

Feeding of rats on HFD for 6 weeks significantly ®.05)
decreased serum HDL and increased both LDL, VLDld &t. |, when
compared to negative control rats. Oral administmatof Garcinia
Cambogia ,H. Perforatum and mixture of both herbs in a dose of 400 mg/kg
B.wt., to obese rats induced a significant (P <pifBrease in serum HDL
and decreased LDL,VLDL, and At. I, when comparedhwthe positive
control groups as depicted in Table 4.

o)
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Table (4): The effects of alcoholic extracts of Garcinia CagibgH. Perforatum
and mixture of both herbs on serum levels of lipbgin fractions
(HDL-c, LDL-c, and VLDL-c) and At. | in obese rats.

At. | VLDL-c LDL-c HDL-c Groups
LDL-c/HDL-c | (mg/dL) (mg/dL) (mg/dL)
0.689 11.09+1.9ph37.07+1.6¢53.82+1.8a G.1 Negative control
(Normal rats )
1.316 14.06 + 3.7 860.16 + 1.4 ¢45.73+ 2.1 b G.2 Positive control
(Obese rats)
0.776 11.97+ 1.5 h40.34 £ 1.8 151.95 + 1.3 b G.3 Garcinia Cambogia (400
mg/kg b.wt.)
12.06 + 2.8 p41.76 + 1.2 151.10 + 2.1 BG.4 H. Perforatum (406hg/kg
0.817 b.wt.)
0.685 11.50 +1.2 b36.22 + 1.6 ¢52.90 £ 2.4 b G.5 Garcinia Cambogia (200
mg/kg b.wt.)+ H. Perforatump
(200 mg/kg b.wt.)

Data are presented as means + standard deviation,7(for each
group) Values with different superscripts withie ttolumn are significantly
different at P< 0.05. Values with similar or pditiasimilar superscripts are
non-significant.

Feeding rats on a high-fat -diet (HFD) for 6 wee&ased significant
(P < 0.05) increases in urea nitrogen, uric aaid, ereatinine compared to
the negative control group. Oral administrationaof alcoholic extract of
Garcinia Cambogia ,H. Perforatum and mixture of both herbs in a dose of
400 mg/kg B.wt., to obese rats for 4 weeks sigaiftty ( P < 0.05)
decreased the elevated serum levels of urea nitroge acid and creatinine
when compared with the positive control group, BI€).
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Table (5): The effects of alcoholic extracts of Garcinia CagibgH. Perforatum

and mixture of both herbs on serum levels of blamda nitrogen

(BUN), uric acid (UA) and creatinine (Cr) concetitbas in obese rats.

Cr (mg/dL) | UA (mg/dL) [BUN (mg/dL) Groups

1.25+ 0.02b| 1.22+ 0.05¢|15.9+£0.41 ¢  G.1 Negative control (Normal rats )

1.39+ 0.02 4 2.28+ 0.02 a| 24.2+ 0. 63 & G.2 Positive control (Obese rats)

1.28+ 0.01 b 1.38+ 0.05 b|19.8+ 0. 31 bl G.3 Garcinia Cambogia (400 mg/kg b.wt.)

1.29+ 0.03 b 1.40+£ 0.05b|20.5+ 0.25h G.4 H. Perforatum (400 mg/kg b.wt.)

1.27£0.03b 1.28+£0.07 ¢[{17.3£0.11 ¢ G.5 Garcinia Cambogia (200 mg/kg
b.wt.)+ H. Perforatum (200 mg/kg b.wij)

Data are presented as means + standard deviation,7(for each
group) Values with different superscripts withir ttolumn are significantly
different at P< 0.05. Values with similar or paltissimilar superscripts are
non-significant.

Data in Table 6 showed that rats fed on HFD for éeke had a
significant P < 0.05) increase in leptin hormone and decreaséstim T4
and insulin serum levels when compared to the negatontrol group.
Alcoholic extract ofGarcinia Cambogia ,H. Perforatum and mixture of
both herbs when orally given in a dose of 400 md3kgt., to obese rats for
4 weeks significantlyR < 0.05) decreased leptin hormone and increased T4
and insulin serum levels when compared with thétipescontrol group.

Table (6): The effects of alcoholic extracts of Garcinia CagibgH. Perforatum
and mixture of both herbs on serum levels of flegraxine (T4),
insulin and leptin hormones in obese rats.

Leptin (ng/ml)Insulin (uU/mlYFree T4 (ug/dl Groups

30.0£1.2b| 69.49+0.86 a 4.50+£0.09 a G.1 Negative control (Normal rats)

42.7+1.4a| 4458 +1.11 b 2.15+0.03c G.2 Positive control (Obese rats)

33.6+0.9b|66.35+£2.164 3.65+1.79 b| G.3Garcinia Cambogia (400 mg/kg b.wt.)

339+13b|66.16+1.784a 3.77+1.32b| G.4 H. Perforatum (400 mg/kg b.Wt.)I

31.4+£19b|68.15+1.79a 4.25+ 1.54 a|G.5Garcinia Cambogia (200 mg/kg b.w|

H. Perforatum (200 mg/kg b.wt.)

)+

o)
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Data are presented as means + standard deviation,7(for each
group) Values with different superscripts withie ttolumn are significantly
different at P< 0.05. Values with similar or paltisimilar superscripts are
non-significant.

Histopathological study:

Examination of the liver of normal rats fed on Hasiat showed the
normal histological structure of hepatic lobuled@f®.1). Liver of obese
rats fed on a high-fat diet revealed marked congesf hepatic central vein
(Photo.2) associated with hyperplasia of the bilectdand leucocytic
infiltration (Photo. 3). Oral administrations Ghrcinia Cambogia extract at
400 mg/kg B.wt., for 4 weeks to obese rats showdd oongestion of
central vein and hepatic sinusoids (Photo.4). lesebrats orally given 400
mg/kg B.wt., ofH. Perforatum extract, the examination of liver sections
showed only mild congestion of central vein (PHatoOral administrations
of the mixture of both herbs showed the normalohigfical appearance of
the hepatocytes and a low number of inflammatoltg ¢Ehoto.6).

The kidney of normal rats fed on basal diet showlesl normal
histological architecture of renal parenchyma (BhQt Examination of
kidneys of obese rats showed marked congestionoohegular tufts and
renal blood vessels (Photo. 8). Kidneys of obeds gaven Garcinia
Cambogia extract at 400 mg/kg B.wt., for 4 weeks showegrglcongestion
of glomerular tufts and renal blood vessel (Phgtd®al administrations of
H. Perforatum extract at 400 mg/kg B.wt., for 4 weeks to obege showed
mild tubular epithelial degeneration and no necosias observed in
epithelial cells of the proximal tubules and no ulab cast(Photo.10).
Kidneys of obese rats given the mixture of bothbbed00mg/kg B.wt.)
showed the normal histological structure of rermaepchyma (Photo.11).
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Photo. (1): Liver of a control rat showing normal histological structure of hepatic
Lobules. (H & E X400)

Photo. (2): Liver of an obese (non-treated) rat sheing marked congestion of hepatic
central veins (Arrows). (H & E X400)
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Photo. (4): Liver of an obese given Garcinia Cambag extract at 400 mg/kg B.wt.,
for 4 weeks to obese rats showed mild congestionasntral vein
and hepatic sinusoids (H & E X400)
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Photo. (5): Liver of an obese rat orally given H. Brforatum extract in a dose of 400
mg/kg B.wt., for 4 weeks the examination of liverections showed only mild
congestion of central vein (Arrow) (H & E X400).

Photo. (6): Liver of an obese rat orally given Mixure of both herbs showed
the normal histological appearance of the hepatocgs and a low number
of inflammatory cells.(H & E X400).

o)
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Photo. (7): Kidney of a control rat showing normalhistological structure of renal
Parenchyma (H & E X400).
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Photo. (8): Kidney of an obese rat showing markedonmgestion of glomerular tufts
and renal blood vessels (Arrows) (H & E X400).
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Photo. (9): Kidney of an obese rat given Garcinia @mbogia extract at 400 mg/kg
B.wt., for 4 weeks showing slight congestion of gieerular tufts and renal blood
vessel(Arrows) (H & E X400).

B.wt., for 4 weeks showing mild tubular epithelialdegeneration and no necrosis

was observed in epithelial cells of the proximal toules and
no tubular cast Arrows) (H & E X400).

o)
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Photo. (11): Kidney of an obese given Mixture of kib herbs at 400 mg/kg b.wt. for 4
weeks showing the normal histological structure ofenal parenchyma (H & E X400) .

Disscussion

The present study aimed to assess some pharmmadleffects of
Garcinia Cambogia and St. John's WortH{pericumperforatum) leaf
extracts obese male rats.Obesity has become a ppic health problem
worldwide. The concerns associated with obesityratated to numerous
symptoms of metabolic syndrome, including hypeitamsdyslipidemia,
insulin resistance, and glucose intolerance. Aergiof approaches could be
used to prevent and control obesity in human. Sipedect cure or
prevention for obesity are yet to be found and nudsthe anti-obesity
medications could have side effects, there has lgeewing interests in
investigating the discovery of new naturally ocougrmaterials Monteiro
et al, 2008).In this study, obesity was induced by feeding catHFD for
6 weeks. This obese rat model closely resemblesehlgy of obesity in
humans(Bhatt et al, 2006). However, the experimental obesity could be
also induced in rats and mice by other methods siscfeeding on high
fructose digiQin et al, 2004) damage in the anterior hypothalamus and
genetically induced obesity.

Results of the present study showed that HFD fegedifectively
induced obesity

VT ToA
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In rats, because it facilitates the developmena gdositive energy
balance leading to an increase in visceral fat siéipa and this led to
abdominal obesity as evidenced by a significanceement of body weight,
fats weight (F.wt) and adiposity index in the cohtpositive group
compared to the control negative group.Our resultge in the same line
with Ji et al, (2005,Xu et al., (2008) and Melega et al, (2013).
Gopinathan and Naveenraj, (2014)reported that rats fed HFD were
consumed considerably more amount of fat than dméral rats throughout
the experiment. So their calorie intake was ina@dasnd they showed an
increase in perirenal visceral adipose tissue nsaggesting that the excess
energy led to the buildup of adiposity. This isoalse source for increasing
the body weight.

Our results showed a significant decrease in bodyght, fats
weight (F.wt) and adiposity index accumulation fronal administration of
either GarciniaCambogia,Hypericumperforatum and the mixture of both
herbs compared to the control positive group. Thieselts agreed with the
findings ofGopinathan and Naveenraj, (2014yho concluded that
Garcinia, reduces food consumption probably by divertintgyfacids and
carbohydrates that would have become fat in thex iinto hepatic glycogen.
This metabolic alteration may send a signal tobitan that results in rising
serotonin level concomitant with a reduced appetitoreover, using
Garcinia causes dispersion of fat which facilitates theoacbf lipase on
adipose tissuéRoy et al, 2007) suppresses body fat accumulat{Saito et
al., 2005) inhibit cytoplasmic lipid accumulation and redeks
adipogenesis, so eliminates body fli-Kyoung et al, ( 2014)reported
that Several isoflavone constituents are uniquegasyrogens, which like
estradiol, affect the serotonergic system, inmigitserotonin re-uptake and
thereby increasing the levels of serotonin in syicaglefts. This enhances
satiety and resembles the action of sibutraminénbaturally. The mixture
of both herbs showed a powerful effect than eactb tedone but no
available literature could be obtained concernhgédffect of both herbs on
body weight, fats weight (F.wt) and adiposity indecumulation.
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The results showed that rats fed a high-fat- deet significant (p<
0.05) increase in the level of serum liver enzy®ST, ALT, and ALP), as
compared to the normal control rats. The profourmleéase in the levels of
biomarker enzymes (AST, ALT, and ALP) indicates iampaired liver
function. In obese condition, the liver is bombardwy the free fatty acids
that pour out of the adipose tissues into the pbiteod. This can directly
cause inflammation within the liver cells, whichethrelease further pro-
inflammatory cytokines, leading to liver injury aaffecting the integrity of
liver cell{Fielding and Frayn, 2000). Adeniranet al, (2013)reported that
the mechanism for increasing the liver enzymesuakel cell membrane
disruption at high concentration, mitochondrial fdytion, toxin
formation, and activation and inhibition of key stein the regulation of
metabolism .Oral administration of GarciniaCambogia,
Hypericumperforatum and the mixture of both herbs extract to obesefoat
4 weeks caused significant reductions of the ebaldiver enzymes
compared to the positive control group .A simikesult was observed in the
anti-obesity activity ofGarciniaCambogia reported b¢opinathan and
Naveenraj, (2014and Mohammad et al, (2016ho concluded that the
mechanism of hepatoprotectiontdypericumperforatum was assumed to be
through inhibition of cytochrome P450 enzymes aigtivin liver
microsomes. The hepatoprotective activity was aksapported by
histopathological studies of liver tissue.

Rats fed on HFD to induce obesity caused a sigmifielevation in
the levels of lipid constituents in the serum sashotal cholesterol, serum
triglycerides, LDL cholesterol, and VLDL cholesterand decreased the
HDL cholesterol level compared to rats fed on theab diet . The elevated
levels of serum lipid constituents increase th& o$ atherosclerosis and
coronary heart disease. Co-treatment @arciniaCambogia and
H.perforatum leaf extracts showed a significant decrease inld¢hels of
atherogenic agents like serum cholesterol, trigldes, LDL and VLDL
cholesterols along with significant increase in fhetective agent, serum
HDL cholesterol level. This trend was reflectedtire LDL/HDL ratio.
LDL/HDL ratio was markedly higher in obese ratsrttgealthy control rats.

o)
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After the treatment with herb extracts the ratioswarought back to
normalcy in the ratio.

HDL cholesterol is responsible for the mobilizatioh cholesterol
from peripheral cells to the liver. Based on theutes from the present study
it can be considered th@tarciniaCambogiaand H.perforatum leaf extracts
are having the cardioprotective efficacy. Totallekterol and triglycerides
are defined as the main risk factor for dyslipiden{Paccaud et
al.,2000pnd the levels of both total cholesterol and tdglydes were
significantly increased in HFD fed obese animaleithe treatment with
plant extracts, the obese animals showed a signifidecrease in the levels
of lipid profiles. This result indicates the anfieylipidemic potential of
GarciniaCambogia and Hperforatum leaf extracts. Further, lipoproteins
such as HDL, LDL and VLDL showed a profound incremén their
production in obese rats, which were brought backdrmal levels by the
treatment ofarciniaCambogia and Hperforatum leaf extracts.

Co-treatment with Garcinia Cambogia extract maintained the
activity of lipoprotein lipase of near normalcy teby preventing a rise of
VLDL and LDL levels in the plasmaviahendranandShyamala., 2001)
Garcinia Cambogia which contain the principle oigactid (-)-erythro-L -

s hydroxy citric acid is an effective anti-lipogenagent(Sawada and
Harumichi,1997).Kamal et al, (2011)eported thatGarcinia Cambogia
has an inhibiting effect of hydroxy citric acid okI'P citrate lyase, an
enzyme which catalyzes the extramitochondrial @gav of citrate to
oxaloacetate and acetyl COA. The produced acetyh @Dused in fatty
acid synthesis, TC, and TG synthesis. The -curreata dsuggested
thatGarcinia has hypolipidemic action causing significant
hypocholesterolemic and hypotriglyceridemic effeStmilar results were
reported bgopinathan and Naveenraj, (2014).Habibet al,(2008ktudied
the therapeutic effects of total ethandtigpericumperforatum(EHP) on the
lipid profiles of hyperlipidemic rats and concluddtht EHP significantly
reduced TCH, TG, and LDL . Also in the study cortddcby Zou et
al.,(2005and Asgary et al,(2012)who reported that EHP reduced TCH in

hyperlipidemic rats and able to increase HDL-CHelsv. In addition, it has
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been previously shown that the flavonoid componehtd. perforatum can
increase HDL-CH levels by augmenting the synthekispolipoprotein A-I
and was able to reduce TG levels. They speculdtat this therapeutic
effect occurred through the augmentation of vasoudl resistance, which
prevents cholesterol penetration into the atherngogehpoprotein
composition Khushbactovaet al, 1989)

In the present study, the level of serum ureajticiea, and uric acid
were elevated in the HFD induced obese rats cordpaith healthy rats,
Regarding levels of urea. creatinine and uric a€idositive control group .
Matsuda,(1999) ; Aguila and Mandarim-De-Lacerda( 203) stated that
HFD had adverse effects on the kidney . In addjt@mgnacet al, (2000)
reported that renal structural and functional aal&mts occur in
consequence of obesity in experimental animals huchans such as
increased glomerular filtration rate, increasedaldriood flow, and renal
hypertrophy.Roberts et al, (2006) and Hamidianet al, (2009 reported
that consumption of HFD which result in metaboljmdrome marked by
obesity, hyperlipidemia and associated with oxidastress and nitric oxide
inactivation by reactive oxygen species (ROS) andiirdsh NO
bioavailability] which leading to renal dysfunctiooharacterizing by high
level of creatinine and blood urea nitrogen.

Treatment withGarcinia Cambogia andH. perforatum leaf extracts
on kidney function significantly decreased ureaatinine, and uric acid
levels. Thus the herb extract proved their antipemyricemia effect.
Garcinia treatment enhances renal function as a result afolxycitric acid
(HCA-SX) derived fromGarcinia Cambogia (HCA-SX, Super Citric Max)
which attenuated the increased oxidative stressdmker through reducing
lipid peroxidation (MDA) and declining lipid proék and level of oxidized
LDL which generally improved kidney functiofAsghar et al,2007).
Concerning the effect of Herforatum leaf extraction kidney function,
Hammer et al, (2007) concluded that the bioactive constituents of
H.perforatum extracts are complex and include many differeassts of
chemicals. Some classes of constituents presehinwi perforatum are

potent antioxidants which were effective in lowegrthe blood urea and uric
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acid, thereby maintaining the nitrogen bala(®enediet al, (2004),Lu et
al., (2004) and Medinaet al, (200§. The nephroprotective activity was
also supported by histopathological studies of &ydilssue.

High-fat fed animals showed a significant increas&4 when
compared to normal diet fed animals. This results wvagreed with
Kuroshima et al.,(1971yho study the effects of a HFD for 4 to 5 weeks on
thyroid activity and found that HFD caused a markggdertrophy of brown
and white adipose tissue, while there was a siganti decrease in the T4 in
all treated groups compared to the positive corgroup available literature
could be obtained concerning the effect of Garcit@ambogia |,
Hypericumperforatum and the mixture of both herkisaet on the level of
T4but its effect on increasing thyroid hormoneslddae indirect result of
their effect on lipids metabolism..

Concerning insulin hormone, it was noticed that thts fed on a
high-fat diet (positive control) had significantigwer level of insulin than
that of normal rats fed on basal diet. This findaggees with that reported
by (Huang et al.,, 2004)who concluded that high-fat diet can result in
impaired pancreatic function of insulin secretiarrats. Oral administration
of Garcinia Cambogia extract to obese rats (fed a high —fat diet)
significantly increased serum insulin level, Thesult was similar to that
reported by(Kim et al, 2008) who concluded thatarciniaCambogia
significantly improved the hyperglycemia, in HFDy leclining insulin
resistance ,in this concerrGarciniaCambogia could be used for
management of diabetes ,by increasing metabolionast via rising glucose
oxidation through improving insulin action; alsGarcinia Cambogia
promotes glycogenesis and lipid oxida(ikamal et al, 2011)Rats treated
by administration oH. perforatum extract showed a significant increase in
the level of serum insulin. The possible mechanigyn whichH.
perforatum brings about its hypoglycemic action in diabeatsrmay be by
potentiating the insulin effect of plasma by ingieg either the pancreatic
secretion of insulin from the existing beta celisby its release from the
bound fornfArokiyaraj et al .,2011)H. perforatumis reported to contain

several phytochemical constituents such as rutiewohoids including
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guercetin, isoquercitr(nCan et al, 2011). For example, rutin has been
reported to enhance insulin release and decreasx lglucose level in
diabetic animalKamalakkannan and Prince ,2006).

With regard to leptin hormone, leptin is producedmgarily by
adipocytes, and its serum levels reflect the amofirgnergy stored in the
adipose tissue and are proportional to the ovachjose mass in both mice
and humangBlancas-Floreset al,2010)The present study showed that
obese rats had an increased level of leptin hormrasneompared to the
normal control rats. This finding agrees with thegiorted by(Huang et al,
2004)who found that high —fat diet increased serumiteletvel in the rats.
Oral administration ofsarcinia Cambogia and Hperforatum leaf extracts
to obese rats significantly decreased serum ldptial. This result agrees
with that of Hayamizuet al,(2003Who reported that Garcinia Cambogia
decreased serum leptin level and depressed appetitdese rats. The
authors suggested that G. Cambogia extract eftlgiemproved glucose
metabolism and displayed leptin-like activity .Saniresults were reported
by Jin-ying et al,(2015Wwho stated that obese rats treated wHh
perforatum had low serum leptin level .This may be due toaitsi-obesity
acting mechanism which reported fér perforatumis the quantity of
serotonin present within synaptosomes and inhipitine synaptosomal
uptake of serotonifHusain et al, 2011)This increased level of serotonin
reduces the food intake and suppresses the apfiétiteandez-Saavedra
et al, 2013).

CONCLUSION

Based on these broad observations, we suggeshitjiatfat-diet-
induced obesity resulted in deleterious effectkidney and liver tissues.
Garcinia Cambogia and H.perforatum leaf extractsmiai$tration
counteracted the injuries, and ameliorated andéwmalized most of the
biochemical parameters. Collectively obesity isoagded with metabolic
complications, including insulin  resistance, dysle@nia, and
cardiovascular disease. When comparing therapiestesity, both herbs
extract have influenced the improvements in amafion of body weight,

Y a TR
{ 563)




= Effect of Garcinia Cambogia and St. John's Wort (lggricum perforatum) Extracts on Obesitim—

levels of lipid profiles, and markers of liver, kiely and cardiac function, as
well as insulin resistance. So the plant extracdseha hypolipidemic,
renoprotective, hepatoprotective, antioxidant amtbaesity effect.
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