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Abstract

Forty-two adult male of Sprague Dawley strain @sssified into control
(-ve) group and five rat groups which administe2egfkg paracetamol by stomach
tube to induced liver necrosis. One of them seasdontrol (+ve) rat group while
the others were physalis powder, physalis juicaagzhysalis extract and methanol
physalis extract treated rat groups. The studyassi for eight weeks.

The results showed that control (+ve) rat groupwatb a significant
decrease in final weight, weight gain , food e#fitty ratio(FER) , food intake ,
serum high denisity lipoprotein cholesterol (HDLEyer glutathione peroxidase
(GPX), superoxide dismutase (SOD) , catalaseytrggide and glycogen. On the
hand, it showed a significant increase in serumlesherol, triglyceride, low
denisity lipoprotein cholesterol (LDLc), very lovenisity lipoprotein cholesterol
(VLDLc), alanine aminotransferase (ALT), aspartateninotransferase (AST),
alkaline phosphatase (ALP), lactate dehydrogenaBélY and cholesterol/HDLc
ratio. These changes were accompanied by an ircieds/er malondialdehyde
(MDA), cholesterol and total lipids compared to toh(-ve) group.

Both physalis powder and physalis juice treatedugso showed a
significant decrease in final weight, weight galFER, liver catalase and glycogen
but showed a significant increase in liver MDA arttal lipids compared to
control (- ve) group.

Physalis powder, physalis juice, aqua physalis agktrand methanol
physalis extract treated groups showed a significarease in cholesterol/HDLc
ratio, serum LDLc, ALT, AST , ALP ,LDH and liver M® and a significant
decrease in liver GPX and SOD compared to contwe) (group. It is concluded
that consumption of physalis can reduce liver damaghe experimental rats.
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INTRODUCTION

Liver is one of the largest organs in human body iawvolved with
almost all the biochemical pathways to growth, figlgainst disease,
nutrient supply, energy provision and reproductibhe major functions of
the liver are carbohydrare, protein and fat meiabgl detoxification,
secretion of bile and storage of vitamin (Ward dbaly, 1999). Liver
diseases like hepatitis, cirrhosis and alcoholierlidisease are some of the
fatal disease in the world today.

Paracetamol is part of the class of drugs knowandse analgesics;
it is the only such drug still in use today. It cée classified as a
nonsteroidal anti-inflammatory drug (Bertolini et.,a2006). However,
paracetamol acts by inhibition pfostaglandirsynthesis and shows varying
levels of analgesic, anti-inflammatory, antipyregiod antiplatelet actions.
Acute overdose®f paracetamol can cause potentially fatedr damageand
in rare individualsParacetamol toxicitys the foremost cause atute liver
failure (Khashab et al., 2007).

There are not much drugs available for the treatnwnliver
disorders. Many folk remedies from plant origin éeeted for its potential
antioxidant and hepatoprotective liver damage impeexnental animal
model (Subramonium and Pushpangadan 1999 and A004).

The husk tomato Rhysalis alkekengi var. franchetti) or ground
cherry is much small fruit and can be any of a neindd colors when ripe,
including yellow, red, green, or even purple. Phigsa very sweet and used
mainly for jam and preserves after the fruit hgemed and turned yellow.
Physalis fruit is used for medicinal purposes. RBhgsis reportedly
commonly used to treat asthma, malaria, as a péever, to treat earaches,
liver problems such as hepatitis, rheumatism, gbwear, fever, infertility, to
prevent miscarriages, and to help heal post-pamdections. It is important
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to note that the active ingredients in physalis @yeerful flavonoids and
alkaloids (Wu et al., 2005). It is considered sadeconsume, but more
controlled medical research is necessary to fudhatdish the efficacy and
safety of physalis. This study aimed to investighteeffects of physalis (P.
alkekengi) on the diseased liver in rats.

MATERIALS AND METHODS

A - Materials

Forty-two adult male of white albino rats (Spradbdawley Strain)
weighing 125+7 g, were obtained from of Nationak&arch Center, Cairo,
Egypt. Fresh husk tomato fruitHysalis spp was obtained from local
markets in Egypt. The basal diet was prepared dowprto NRC (1995).
Paracetamol drug, known as acetaminophen was eldtdiom  Kahira
Pharm &Chem. Ind. Co., Cairo- Egypt. Paracetamekhability to induce
liver damage in rats by a single dose of 2 g/kg(Rafael et al., 1999).

B- Methods

Preparation of Husk tomato fruit (physalis) powdsgya extract and
methanol extract:

Husk tomato fruit (physalis) were washed with wated crushed in
fresh juice or dried in air oven at 50°c and grthde blender, then the
powder packaged in polyethylene bags and kept usél Physalis powder
was added in basail diet as 10 % in substitutiofibeir. To prepare the test
extract, one hundred grams of dried physalis waaed with 1 L of
distilled water at 68C for 3 h. The extract was filtered through filfgper
and the residue was re-extracted under the sanditioms. The filtrates
obtained from two separate extractions were conthigencentrated and
lyophilized. The dried physalis aqueous extract wa@lfected and stored at
—21-C until use. To prepare the methanol extract, 1fingof physalis
powdered was added to 1000 ml of 70% methanol @ét/vpom temperature
for 20 hours with slowly rotated during this timafter filtration, ethanol
was evaporated at low pressure at 30 centigradeeeldgVHO 1983). The
water and methanol extracts were dissolved in nbrsaéine and was
immediately administered to rats at dose 500 mddkgly weight by
stomach tube.
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Experimental design

After adaptation period (one week), the rats weamdomly
classified into six groups of seven rats each. firsegroup was a control (-
ve) group fed on basal diet only while the othenrge fgroups were
administered paracetamol drug at a single dosegt@ by stomach tube to
induce liver necrosis(Rafael et al., 1999) thessifeed into

1- Control (+ve) group.

2- Physalis powder treated group.

3- Physalis juice treated group.

4- Agqua physalis extract treated group.

5- Methanol physalis extract treated group.

The food intake was calculated daily and the boéjgiat gain was
recorded weekly. Feed efficiency ratio (FER) watedrined by Chapman
et al., (1950) as following: FER = weight gain (&)6d intake (g). At the
end of experiment (8 weeks), the rats were aneza#itktblood sample were
collected in clean centrifuge tubes to obtain seruners were immediately
removed and rinsed with saline, blotted on filtapger and stored at -700C
for biochemical analyses.

Serum cholesterol, triglyceride, and high densiipoprotein
(HDLc), were estimated in serum according to Allah al., (1974),
Scheletter and Nussel (1975) and Kostener (19&&pectively. Serum
alanine and aspartate aminotransferase (ALT, ASGivity, alkaline
phosphatase, and lactate dehydrogenase (LDH) eszwyoivities were
estimated according Reitman and Frankel (1957)d kimd King (1954) and
Caband and Woroblewski (1958), respectively. Livealondialdehyde
(MDA), glutathione peroxidase (GPX), superoxidendigase (SOD), and
catalase levels were determined according to Drapat., 1993, Weiss et
al. (1980), Beuchamp and Fridovich (1971) and A@Bi74), respectively.
Liver cholesterol, triglyceride, total lipids andygogen were estimated
according to Abell et al., (1952), Young and Pestgi975), Folch et al.,
(1957) and Rerup and Lundquist, (1967), respecstivéery low density
lipoprotein (VLDL) and low density lipoprotein welculated according
Friedewald (1972) and Fruchart (1982) as followMgDL = (TG/5), LDL-

c = (Total cholesterol — VLDL-c — HDL-c) while chedterol /HDL-c ratio
was calculated according to Castelli and levit&7{).
(1372
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C-Statistical analysis

Collected data were subjected to analysis accordmgSPSS
program according to Snedecor and Cochran (1967).

RESULTS AND DISCUSSION

Table (1) showed that control (+ve) rat group shebwaesignificant
decrease in final weight, weight gain and FER atOp30land also food
intake at p< 0.05 compared to control (- ve) graBpth physalis powder
and physalis juice treated groups showed a sigmficecrease in final
weight (p<0.01&0.05, respectively), weight gain aR&ER at p< 0.05
compared to control (- ve) group. Aqua physalisraott and methanol
physalis extract treated groups showed non sigmifialifference in these
parameters compared to control (- ve) group. Plsysglowder , physalis
juice, aqua physalis extract and methanol physalisact treated groups
showed a significant increase in final weight, virtigain, food intake and
FER compared to control (+ ve) group.

Table (2) showed that control (+ve) rat group shebwaesignificant
increase in cholesterol and cholesterol/HDLc rhtiba significant decrease
in HDLc at p< 0.001 compared to control (-ve) groBpysalis juice, aqua
physalis extract and methanol physalis extracttéceagroups showed a
significant increase in cholesterol and cholesteiDLc ratio while physalis
powder treated group showed a significant incraaseholesterol/HDLc
ratio at p< 0.05 compared to control (- ve) grdapysalis powder , physalis
juice, aqua physalis extract and methanol physalisact treated groups
showed a significant decrease in cholesterol antesterol/HDLc ratio and
a significant increase in HDLc compared to congtove) group.

Data in table (3) represented that control (+vé)graup showed a
significant increase in serum triglyceride, LDLcdaWLDLc at p< 0.001
compared to control (-ve) group. Physalis powddrysplis juice, aqua
physalis extract and methanol physalis extracttéceayroups showed a
significant increase in LDLc at p< 0.05 compareadatrol (-ve) group but
showed a significant decrease in triglyceride, LRird VLDLc compared
to control (+ve) group.

Data in table (4) showed that control (+ve) ratugrcshowed a
significant increase in serum ALT, AST, ALP and LD p< 0.001 while
the physalis powder, physalis juice and aqua plsysatract treated groups
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showed a significant increase in serum ALT, AST ahldP at p< 0.01 and
also LDH at p< 0.05&0.01 compared to control (-gbup. Methanol

physalis extract treated groups showed a signifizamease in serum ALT,
AST and LDH at p< 0.05 and also ALP at p< 0.01 caragd to control (-ve)

group. Physalis powder , physalis juice, aqua alig/extract and methanol
physalis extract treated groups showed a signifidaorease in serum ALT,
AST, ALP and LDH values compared to control (+ ggjup.

Data in table (5) presented that control (+ve)getup showed a
significant increase in liver MDA and a significamécrease in liver GPX,
SOD and catalase at p< 0.001while physalis powder @hysalis juice
showed a significant increase in liver MDA and gngficant decrease in
liver GPX, SOD and catalase at p< 0.05 comparecbtdrol (-ve) group.
Aqua physalis extract and methanol physalis extraeited groups showed
a significant increase in liver MDA and a signiftalecrease in liver GPX
and SOD at p< 0.05 compared to control (-ve) gralpysalis  powder,
physalis juice, aqua physalis extract and methahgkalis extract treated
groups showed a significant decrease in liver MDA aa significant
increase in liver GPX , SOD and catalase compareomntrol (+ ve) group.

Data in table (6) presented that control (+ve)gatup showed a
significant increase in liver cholesterol and tdiplds at p< 0.001 but a
significant decrease in liver triglyceride and glgen at p< 0.001 compared
to control (-ve) group. Physalis powder showed gnificant increase in
liver total lipids at p< 0.05 but a significant dease in liver triglyceride and
glycogen at p< 0.05 while physalis juice showedgaiicant increase in
liver total lipids at p< 0.05 and a significant desse in liver glycogen at p<
0.05 compared to control (-ve) group.

Physalis powder and physalis juice treated groupswsed a
significant decrease in liver cholesterol and anificant increase in liver
triglyceride and glycogen compared to control (¥ geup. Aqua physalis
extract and methanol physalis extract treated gralpwed a significant
decrease in liver cholesterol and total lipids dsignificant increase in liver
triglyceride and glycogen compared to control (3 g@up.

Discussion

Literature review revealed that paracetamol hepatoity is, by far,
the most common cause of acute liver failure irhldbe United States and
the United Kingdom. Paracetamol overdose resultsane calls to poison

o)\
(137%)
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control centers in the US than overdose of any rofffearmacological

substance. Untreated overdose can lead to livieréaand death within days
(Larson et al., 2005).Overdoses of acetaminophey caase toxic liver

injury. Protein arylation and free radical damages do acetaminophen
metabolism have been identified as pathways leatdirigepatocyte damage
(Jack et al., 2010).

The use of natural products in the treatment or@gety of diseases
has increased due to the considerable number ofcmald plants with
proven biological activity applicable to the treammh of some diseases.
Various chemical and biological investigations weagried out with these
plants. Physalis is a shiny orange fruit similasipe, shape and structure to
a small cherry tomato and contained in a paperk.hirs regarding to
nutritional results, the husk tomato fruits (Phigahre a highly nutritious
fruit. They are low in fat and contain no cholestasr sodium and a good
source of vitamins A and C, beta-carotene, irofciwan and trace amounts
of B vitamins. There are reports of it being usecaaiuretic in traditional
medicine also provide an excellent source of th@nvins. Physalis
possesses potent total antioxidant activities whietre derived from
specific flavonoids (kaempterol, quercetin, andnmuand phenolic (caffeic
acid, chlorogenic acid, cinnamic acid, and ellaggad) compounds (Kawai
et al., 2005).

The interpritoneal injections of physalis alkekeegtract decreased
LDL and cholesterol concentrations significantly esdas HDL and TG
plasma concentrations did not reveal any significehanges. Such
changes are mainly due to the lycopene existinghén plant which is a
strong antioxidant which inhibits the production IdDL and presumably
increases the excretories through releasing cleotdstherefore, it reduces
blood cholesterol level and controls cholesterattisgsis (Zarei et al .,
2011).

Chemical studies have demonstrated that physalieviged
hepatoprotection against oxidative damage in rfalisgic acid has been
reported to possess activity against tetrachlandeced hepatotoxicity in
rat. Water extracts of physalis decrease in thel$eaf alanine and aspartate
aminotransferase and alkaline phosphatase enzasg&les decreasing the
level of lipid peroxides in the liver, also ledda increase in catalase, SOD,
and GPX levels in this organ (Singh et al., 1998 @hang et al., 2008). A
crude polysaccharide extracted from Physalis alkgke. fruit composed

N
(1375)
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of rhamnose, xylose, arabinose, galactose, andsgguand exhibited high
scavenging effects on *OH and DPPH radicals, arti bee scavenging
rates were about 80%. The scavenging rate of «@dical was about 22 %
(Ying-kun et al., 2008).

Ethanol extract of physalis showed potent cytotogftect and
showed potent xanthine oxidase inhibition and Hpigt peroxidation
activities. Ethanol extracts of physalis possessdgantioxidant activities,
and the highest antioxidant properties. At con@gmans 10-100 microg/ml
of ethanol physalis extract demonstrated the s&singuperoxide anion
scavenging and inhibitory effect on xanthine oxelastivities (Wu et al.,
2005). The ethanol extract of Physalis exhibites most potent inhibition
rate on FeCl2—ascorbic acid induced lipid peroxahatin rat liver
homogenate and act as strongest superoxide aravarsging and inhibitory
effect on xanthine oxidase activities (Sue-Jin@let2005). Water, ethanol
and hexane extracts of Physalis peruviana (500ngdkly weight) showed
antihepatotoxic activities against CCl4 induceddtefoxicity. The ethanol
and hexane extracts showed moderate activity cadptar water extract,
which showed activity at a low dose of 125mg/kg. e Tkextract
administration to rats resulted in an increase epaltic glutathione and
decrease in MDA. Preliminary phytochemical analysevealed the
presence of various components in the crude aquexiuact (Arun and
Asha 2007). Daily intake of Physalis angulataraottin rats results in an
increase in antioxidant enzyme activity and HDL{ekterol, and a decrease
in malondialdehyde, which may reduce the risk dammatory and heart
disease (Choi and Hwang 2005). It is concluded tmensumption of
physalis has antihepatotoxic activity and improwuections of the injured
liver.
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Table (1): Mean values

+

SD of body weight gain, éal intake and food

efficiency ratio (FER) of the experimental rat growps

Groups | Control Co?tro Physalis T
i _ .. agua methanoliC
Variables | (-ve) (+ve) | powder | juice ex?ract extract
Initial 125.33+|127.414 128.36+ | 125.55+ | 126.61+| 126.71+
Weight(g) | 3.17* | 3.21* | 3.11° 2.99% 2.88% 3.16°
Final 217.31+(156.344 193.21+| 191.21+| 207.18+| 210.14+
Weight(g) | 7.21* |3.6" | 521" | 511 6.81° 5.66°
Weight 01.98+ |28.93+| 64.85+ | 65.66+ | 80.57+ | 83.43+
gain (g) 8.17° |3.2r"| 6.11 5.99" 6.71° 6.66°
Food 17.15+ |13.18+| 16.31+ | 15.93+ | 16.67+ | 16.86+
intake(g/w) | 1.33% | 1.2¢" | 1.51° 1.43 1.56° 1.62°
FER 0.089+ 0.034%[ 0.066+ | 0.068+ | 0.080+ | 0.082+
0.001% |0.003"| 0.002" | 0.00F" | 0.002*° | 0.004*

Significant with control group * P<0.05 ** P<0.01*** P<0.001
Mean values in each raw having different superscrip(a, b, c, d) are

significant

Table (2): The Mean values + SD of serumholesterq HDLc and cholestert/

HDLc ratio of the experimental rat groups

Groups | Control | Control Physalis :

Variables | (-ve) | (+ve) | powder | juice aqua | methanolic
extract extract

Cholesterol| 95.80+ | 155.31+| 103.61+ | 110.32+| 112.31+| 107.24+
(mglg) 9.24° |11.88" | 8.14° | 8.61” | 10.21” 9.81”
HDLc 35.61+ | 22.67+| 31.24+ | 30.21+ | 31.81+ | 33.61+
(mg/g) 3.33% 311" | 3.27° 3.1¢ 4.01° 3.27°
Cholesterol| 2.69+ | 6.85+ | 3.31+ | 3.65+ | 3.53# 3.19+
/ HDLc 0.14° | 0587 | 0.24” 0.43" | 0.46” 0.33”

Significant with control group * P<0.05 ** P<0.01*** P<0.001
Mean values in each raw having different superscrip(a, b, c, d) are

significant
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Table (3): The Mean values + SD of serum triglycede, LDLc and VLDLc of
the experimental rat groups

Groups | Control | Control Physalis :

Variables | (-ve) | (+v€) | powder | juice | 29u2 methanolic
extract extract

Triglyceride | 75.87+ | 125.60+| 83.77+ | 85.61+ | 86.71+ | 80.14+
(mg/g) 5.61° |12.13™ | 8.67 | 9.01° | 8.11° 9.03
LDLc 45.08+ | 107.52+| 55.62+ | 62.99+ | 63.16+ | 57.61%
(mg/g) 5.11° |10.227 | 6.47" | 7.29" | 7.03" 5.67"
VLDLc 15.11# | 25.12+ | 16.75+ | 17.12+ | 17.34+ | 16.02+
(mg/dI) 136 | 211" | 1.60° | 1.81° | 1.71° 1.65"

Significant with control group * P<0.05 **

P<0.01*** P<0.001

Mean values in each raw having different superscrip(a, b, c, d) are

significant

Table (4): The Mean values + SD of serum amino trasferase (ALT & AST),
alkaline phosphatase enzymes (ALP) and lactic dehyabenase
(LDH) of the experimental rat groups

Groups |Control | Control Physalis
Variables | (-ve) (+v&) | powder | juice agua | methanolic
extract extract
ALT 45.33+| 155.66+ | 99.61+ | 103.21+| 85.61+ | 68.14+
(u/ml) | 5.22° | 15.16™ | 9.21"" | 10.2P" | 9.15" 6.18"
AST | 65.21+| 193.21+ | 141.21+| 149.65+| 137.21+| 89.16+
(u/mh | 6.28° | 13.17" | 11.10" | 12.18" | 11.03" 9.10"
ALP 75.71+| 170.13+ | 105.71+| 110.14+| 108.31+| 98.71+
(1 /ml) 7.17 | 15.15°" | 10.22°" | 11.13"" | 9.21"" 9.11°"
LDH [130.31# 277.71+| 173.31+| 181.14+| 170.31+| 161.31+
(lu/ml) | 13.21 | 23.20°" | 17.21°" | 20.12” | 17.31" | 15.77"

Significant with control group * P<0.05 **

P<0.01*** P<0.001

Mean values in each raw having different superscrip(a, b, c, d) are

significant




= Therapeutic effect of physalis consumption on liver necrosisin experimental rats

Table (5): The Mean values + SD of some liver maloieldehyde (MDA)
glutathione peroxidase (GPX), superoxide dismutaséSOD) and
catalase of the experimental rat groups

Groups Control | Control Physalis
Variables (-ve) | (+v&) | powder | juice aqua | methanolic
extract extract
MDA 18.3+ | 40.31% | 29.17+ | 23.16+ | 25.80+ | 26.37+
(mmol/g) 2.14° | 42P" | 361 | 299" | 3.11" 4.03”
GPX 122.14+| 35.77+| 78.70+ | 89.14+ | 85.36x | 92.11+
(1 /mg) 1413 [6.21%" | 9.1 | 0.21" | 9.21” | 10.21”
SOD 110.71#| 45.91+ | 89.21+ | 91.14+ | 88.31+ | 90.14+
(1 /mg) 11.35° | 5.7 | 8.36¢" | 10.22" | 9.11" 8.31”
Catalase | 97.87+ | 33.11+ | 80.16+ | 87.21+ | 91.61+ | 101.14+
(Wmg protein)| 8.67* | 421" | 831 | 9.61” | 11.14"° | 10.21°

Significant with control group * P<0.05 ** P<0.01*** P<0.001
Mean values in each raw having different superscrip(a, b, c, d) are
significant.

Table (6): The Mean values = SD of some liverolesterd triglyceride, and
total lipids and glycogen of the experimental rat gpoups

Groups | Control | Control Physalis _
Variables (-ve) | (+ve) | powder | juice aqua | methanolic
extract extract
Cholesterol | 4.55+ | 7.57+ | 5,55+ | 5.35% 511+ 5.22+
(mg/g) 077 | 114" | 0.75° | 0.85° 0.63" 0.43

Triglyceride | 3.41+ | 1.66+ | 2.44+ | 2.66+ | 2.71+ 2.55+
(mg/g) 040 | 0.13™ | 0.64” | 0.72® | 0.53® 0.22%°

Total lipids | 37.81% | 45.17+ | 40.31+ | 41.55+ | 38.17+ | 38.36%
(mg/g) 5.21° | 410" | 411 | 511 | 3.61° 3.21°

Glycogen 8.91+ 4.88% 6.11+ 6.36+ 7.01+ 7.31%

(mg/100g) | 1.7F# | 0.88°" | 1.51” | 1.31 | 1.2 1.14°
Significant with control group * P<0.05 ** P<0.01*** P<0.001
Mean values in each raw having different superscrip(a, b, c, d) are
significant.
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