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LEAFY HERBS AS A TOOL FOR ANTI-O0BESITY
EL-Sayeda G. E. EL-Sahar* Abor M. M. Abd EL- Rahman**

Abstract

Obesity is disease life -threatening human; theegfthe aim of use
leaves from different herbs as the leaves from amallMalva parviflora),
sage (Salvia officinalis) and senna (Cassia arfglia)i to reduce the
obesity in rat groups fed on the mixture of thesebh al level 5.0 and
10.0% and other groups were taken orally at le@ed &and 100.0 mg/kg rat/
day from the mixture in these herds. Biological ahdstological
experimental were determined in different obesatlygroups and compared
with control negative and positive.

At the end of biological experimental (six week ipdr of
experimental) the results showed that the gain bwedights and in the
obesity different groups were decreased than copisitive and nearly
from control negative.

The results from glucose and lipid profile showvieak the highest in
control positive in glucose, triglycerides, totalotesterol and LDL and the
lowest in control negative, whilst, the HDL was opjely results. The
results from obesity rat groups were taken the unexherbs orally at 50 and
100 mg/kg rat/ day give the best results than ogneups. Moreover the
liver and kidney functions in obesity rat groupsrevéaken orally from the
mixture herbs extract at level 50 and 100 mg/kfday led to improvement
the parameters on liver and kidney followed bydbesity rat groups fed on
5.0 and 10% from the mixture herbs. The resultsnfrine histological
experiment showed that the obesity rat organs a#t,hgpleen, liver, and
kidney were confirmed the previous results andgrregion of the different
organs.

It could be concluded and recommended that theréifit herbs are
improvement the parameters of lipid profile, liveerd kidney functions in
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the obesity different rat groups may be due todlesbs had contained rich
amounts of polyphenolic and dietary fiber.

Keywords: mallow (Malva parviflora), sage (Salvia officimgl and
senna (Cassia angustifolia ,obesity rats

I ntroduction

As previous research found that a greater propagati obesity in
high-income countries (HICs), obesity has beeniagmt HICs problem
(Merino Ventosa and Urbanos-Garrido, 2016)In the HICs, consumption
of the food joined with sedentary work the highdahger of developing
obesity (g et al., 2014) In low-income countries (LICs), obesity has not
been impedance may be due to food shortage andwwid with higher
energy expenditures@rtorius et al., 2015)

The increased propagation of obesity and posegn#isant public
health worry for the reason that the obesity mgnmized to be a danger
agent for many chronic diseases, like type 2 dedyetancer, hypertension,
asthma, and other conditionsi(l, 2008 and Dixon, 2010).

Among vegetables, the green leafy vegetables ocanpynportant
position. The green leafy vegetables are rich sowftmacro and micro
nutrients, such as proteins, dietary fibers, pigisentamins (beta-carotene,
ascorbic acid, etc.), as well as nonnutrient bigacphytochemicals as
polyphenols and flavonoids, which offer many fuans for health benefits
(Khan et al., 2015).

Many species of Salvia, includirigalvia officinalis (common sage),
and it has been utilized worldwide as a spice witamh to traditional herbal
medicine Emidling et al., 2008) Sage is also a natural source of flavonoids
and polyphenolic compounds possessing strong  adéok
radical-scavenging, and antibacterial activitid®ar@nauskiene et al.,
2011). In many research on antiobesity using traditionaditine, the
influences ofS officinalis and its active ingredient on the pancreatic lipase
activity and lipid digestion were investigated Bynomiya et al. (2004).
The methanolic extract from the leavesSobfficinalis L. sufficiently great
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inhibited the pancreatic lipase activity and intedi serum triglyceride in
mice (Ninomiya et al., 2004).

Concerning the senna leaves that are utilized fedioation, senna
has been utilized as an effective cathartic prgpewing to the obvious
presence of elements and ingredients like dianéhrglycosides, main
sennosides A and B in addition with minor amouritsemnosides C and D
and other componen(Balasankaret al., 2013).

Malva spp. had contained chemical constituents like
polysaccharides, coumarins, antioxidants, vitamtegpenes, and tannins
that were found in leaves and flowers. Also, it énaas antimicrobial
activity, high anti-inflammatory and wound healiragtivities, strong
antioxidant activity, and anticancer charactersstiSharifi-Rad et al.,
2019).

At the present time, traditional Chinese medicaldiza herbal
remedies that generally are collections from varitierbs to treat obese
patients. This is maybe due to herbal materialsaagesat category of anti-
obesity productsRark et al., 2011).

The target of this research has been achievedviestigate some
leaves herpes as mallowmdlva parviflora), sage $alvia officinalis) and
senna Cassia angustifolia) had contained rich amounts polyphenoaolic,
minerals, fiber and total carbohydrates. Thesegdasewere used at level 5.0
and 10.0% for fed rats and 50 and 100 ppm/kg natfdam their extract
were taken orally to reduce obesity and benefitthea

MATERIALS AND METHODS
Materials

Mallow (Malva parviflora), sage %alvia officinalis) and senna
(Cassia angustifolia) were obtained local market.

Kits for determination of the parameters were pasgd from
Sigma-Aldrich Corp., MO, USA, for use in analysisking Abdul-Aziz
Chemistry Lab., Medical Research Center.
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Male Wister albino weaning rats (36 rats) with wetiganging from
150-160g were purchased from National Organiza&o@nDrug and Control
Research, Giza, Egypt.

Rats were housed in individual cages with screstoins and fed
ad libitum on a basal diet for one-week for acclimatizatiamhich
containing casein (20 %), corn oil (8%), corn staf81%), sucrose (32%),
mgcellulose (4%), salt mixture (4%) and vitamin tane (1%) according
to the methodPell et al. (1992).

Methods

Experimental rats were fed on fat and basal dietlf» days and
randomly divided into six groups six rats for eathe ' main group was
fed on basal diet for another 6 weeks and congidasecontrol negative
rats.

The five rat groups which induction of obesity leylfwith basal diet
substituted with 20% fat from the corn oil and sktaare namely fatty basal
diet. These groups were reclassified into contoditive +(ve) as a group
(2), also, the rats of*3and £° groups were fed separately on fatty basal
diet and mixture from some leaves herbal as mallblalva parviflora),
sage $alvia officinalis) and sennaCassia angustifolia) at 5.0 and 10.0%
level for six week storage period. The rats Bfdd ' groups were fed
separately on fatty basal diet and taken oralla®@ 100 mg/kg rat/ day for
six weeks storage period from the mixture herpeags extract.

The body weight and food consumption were recorelesty three
days for six week. At the end of experimental, hleod samples were taken
with drawn from the orbital plexus and centrifugad3000 rpm to obtain
the sera after that, the sera were kept in a déegzer at -20°C until their
analysis. The organs such as liver, heart, kidspjeen and lung were
immediately removed from the scarified rats andvéds gently pressed
during filter paper to free it from surface bloatdaveight.

Triglycerides, total cholesterol, HDL and (LDL) veedetermined
according to the method dfossati and Principe (1982) Allain et al.
(1974) Lopes-Virella et al. (1977)andSteinberg (1981)respectively.
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Liver function as Alanine (ALT) and Aspartate (AST)
transaminoferase were determined according to tethod described by
Reitman and Frankel (1957). Alkaline phosphates activity (ALK) was
determined using modified kinetic methodB#lfied and Goldberg (1971).

Kidney function as uric acid, Albumin, creatiningrea and total
protein were estimated according to the methodritest byBarham and
Trider (1972), George (2009), Schirmeister (1964) and Patton and
Crouch (1977) and Bjorstenet al. (2007), respectively Moreover, total
bilirubin is assessed using caffeine benzoate tid bpirubin from the
unconjugated bilirubin protein complex accordingMimchi et al. (2008)
and also serum glucoseasdetermined according fhietz (1986).

Histological examination of some organs

The post-mortem examination was done as soon asbpsnd the
organ as liver, kidney and heart were collectedatton was done in 10%
natural formalin dehydrated cleared, and endedffgardnen sectioned at
7um and stained with harries hematoxylin and eémirhestopathological
examination Carleon, 1967)

Statistical analysis

The obtained data were exposed to the analysis anfance.
Duncan's multiple range tests & € 0.05) level was used to compare
between means. The analysis was carried out usa@MNOVA procedure
of Statistical Analysis Syste($AS, 2004).

RESULTS AND DISCUSSION
Effect of different diets on body weight in the rat groups

Table (1) observed that effect of mixture herbdesel 5.0 and
10.0% in basal diet and taken orally from herbgsaettat levels 50.0 and
100ppm/kg/day on body weight different groups' réem the results it
could be noticed that the gain body weight waseaased in the control
positive (156.69) followed by control negative wig6.5¢g, this may be due
to the control positive was fed on basal diet a@6l fat, whilst control
negative was fed on basal diet onMoreover, the different obesity rat
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groups were decreased than control positive andlynéeom control
negative. This variation may be that these herbalds had contained
polyphenols and dietary fiber in the diet for hiegleating and were taken
orally from their extract, which may help to prevebesity and to maintain
ideal body weightPhenolic acids and flavonoids compounds have been
found to have a useful influence on obesity. thaing, dietary natural
antioxidants as polyphenols were a regulator fop@yte metabolism to
prevent the growth of adipose tissBadimon et al., 2010).

Table (1) some nutritional indicators of negativecontrol and obesity rats
group during the experimental period.

Groups Initial (g) Finial (g) Gain () Daily gair)(gl
Negative control 153.2 + 7.88| 279.7 +14.43| 126.5 +2.4% | 2.81+0.04
Positive control 155.0 +7.70| 312.0+11.58 | 156.6 +2.70| 3.48+0.08

5% Herbs 153.8 +6.49| 264.2 +11.92| 110.4 +5.10| 2.54+0.08

10% Herbss 157.5+¢5.91 | 262.5+12.38 | 105.0+3.28 2.33+0.04

50 ppm Herbs extract ~ 155.4 +8.6| 262.4 + 12.3%| 107.0+4.04 | 2.38+0.07
100 ppm Herbs extract 158.3++5.38 | 258.3+13.25 | 100.0+2.45% 2.22+0.02

The row with the letter are significantly differeatt0.05 levels.
Effect of different diets on organsweight in the rat groups

The results present in Table (2) showed that tfferdnt diets were
fed and it was taken orally on organs weight ratugs. From the results it
could be observed that the organs weight in compiositive was the highest
in liner, heart, and kidney were 4.01, 0.65, 1l.4fcdlowed by control
negative was 3.56, 0.59 and 1.32g, respectivelyerdds, the different
groups fed at mixture herbs at 5 and 10% and ajfwerps was taken orally
at 50 and 100 mg/kg rat/ day were lower graduallyweight organs in
obesity rat groups. Moreover, the weight of lungswao significant
differences among the control and different groupkese results are
confirmed byNemani et al. (2011) reported the significantly higher organ
weights of heart, liver, and kidney, and no differe lung weights in the
obesity rats.

YT
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Ninomiya et al. (2004)showed that the extract froBage officinalis
leaves has been inhibitory influence againstpiecreatic lipase activity
and it was effective in reducing body weight andsty.

Table (2): Organs weight of negative control and adsity rats group consumed
the experimental herbs at the end of study

Groups Liver (g) Heart (g) Kidney (g) Lung (9)
Negative control 3.56 +1.60a| 0.59 +0.01a 1.32 68.3 1.20 +0.15a]
Positive control 4.01 £1.14b 0.65 +0.16M 1.41 #60.2| 1.22 10.16a|

5% Herbs 3.86 +0.51a 0.54 +0.12ab  1.27 +0.22a 7 40112 a
10% Herbs 3.75+0.41 a 0.50+0.11 gb 1.24+0.24a +015a
50 ppm Herbs extract  3.80+0.35 a 0.53+0.13ab 1.22+8 1.16+0.13 3
100 ppm Herbs extract 3.70 £0.14a 0.51 +£0.05ah 1.20+ 0.14a 1.13+0.14 a

The row with the letter are significantly differeait0.05 levels.
Effect of different diets on glucose and lipid profilein therat group

Glucose and lipid profile as triglycerides, totabtesterol, LDL and
HDL were determined in the obesity different rabuyps fed on a different
diet from mixture herbs at 5 and 10% level and taéeally at 50 and 100
mg/kg rat/ day from the extract their herbs and résults are reported in
Table (3).The results showed thtte highest in control positive in glucose,
triglycerides, total cholesterol and LDL were 24P45.7, 190.0 and
131.7mg/dl, and the lowest in control negative wHpB.0, 112.3, 85.0 and
25.0 mg/dl, respectively. Whilst, the HDL was tbavést in control positive
27.3mg/dl and the highest in control negative wa3mig/dl. Moreover, the
results from obesity different rat groups obsertteat the rat groups were
taken the mixture herbs orally at 50 and 100 mg#t§ day give the best
results and nearly control negative followed by dhesity rat groups were
fed on basal diet fortified with 5.0 and 10 % framxture herbs. These
results are similar with several studies have destmated that the uniquely
high level of polyphenols in the different herbahyrplay an important role
in contributing to the health benefit such as longrglucose, LDL
cholesterol level, and reducing the risk of cardsnular diseases

o)
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(Constantinou et al. 2008). Extracts from some sage species have been
found to be effective in the prevention of cardiesaar disease due to
inhibition of LDL-C oxidation(Sa, 2009).The methanolic (MeOH) extract
from the leaves o&alvia officinalis L. significantly inhibited the pancreatic
lipase activity, and suppressed serum triglyce(iti®) elevation in olive
oil-loaded micgNinomiya et al., 2004).

Several clinical and epidemiological studies showelat
Hyperlipidemia is being a significant danger fadtmrchronic heart disease,
is a dangerous public health trouble in the wdddffer et al., 2004).
Hyperlipidemia also has a vicarious function byiattng the production of
oxygen free radicals (OFRs) from polymer leukocy(®MVINLs) and
monocytes(Prasad, 2005).Regarding is treatment, now a day there is an
increasing interest towered the potential healtiebts of medicinal plants
like herbs.

Table (3): Fasting levels of some serum lipid pattas and glucose of negative

control and obesity rats group after treated by diferent
experimental herbs at the end of the study
Groups Triglycerides T. cholestero HDL LDL Glucose
(mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
) 112.3 85.0 53.7 25.0 105.0 £
Negative contro|
+6.1c +11.1c +4.10a +2.56d 5.00c
- 2457 190.0 27.3 131.7 240 +10.0(
Positive control
+17.9a +16.5a +2.42¢ +10.2a a
181.0 147.0 34.0 79.67 131.2 +
5% Herbs
+10.0b +17.0b +2.53¢c +8.10b 1.59b
150.0 123.0 41.0 45.3 123.0+
10% Herbs
+12.28b +10.38 b +2.30b +4.03c¢c 3.00b
50 ppm Herbs 160.0 134.0 46.0 52.0 127.0+2.1
extract +9.45 b +11.59b +2.45b +3.79¢c b
100 ppm Herbs 120.7 115.0 51.0 34.0 108.0 =
extract +9.07c +13.5¢ +3.11a +2.82d 1.00c

The row with the letter is significantly differeat 0.05 levels.
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Effect of different diets on liver function in therat group

Liver functions as alanine (ALT) and aspartate (AST
transaminoferase, and alkaline phosphates (ALKewhstermined in rat
groups fed on different diets and the results aponted in Table (4). The
results illustrated that the highest activity ire tanzyme ALT, AST, and
ALK in control positive ware55.0, 15.0 and 65.0 aigtespectively than
the control negative was the lowest. Whereas, theps fed on 10% fed
from mixture herbs were higher 35.5, 10.3 and 40dgadl than group was
taken the mixture orally atlOOppm was 28.9, 8. &89 mg/dl,
respectively, these results showed that the diftenerbs had contained rich
amounts of natural antioxidant which status impriwer enzymes activity.
These results confirmed Wyarhan et al. (2012)found that the extract of
polyphenols from leaves dflalva parviflora contain different amounts of
phenols, flavonoid, saponin, alkaloid, resin andnia. The methanol
fraction showed high antioxidant potential. Traahtally Malva parviflorais
used for the treatment of inflammation, pain anériinjuries Afolayan et
al., 2010).

Senna leaves are used as liver activators, anthiétmcholagogue,
expectorant, and febrifuge. It was beneficial indabinal disorders,
leprosy, skin disorders, leucoderma, splenomegafgpatomegaly,
dyspepsia, cough, and bronch{igalasankaret al., 2013).

After drinking sage tea for two weeks the liveriaxidant status
became better, maybe caused that the aqueoustexti@ativia officinalis
has found to have an antioxidant and antiviraliefice(Stanojevic, 2010).
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Table (4) Liver function parameters of negative cotiol and different
experimental obesity rats group at the end of thetsdy

Groups ALT(mg/dI) AST (mg/dl) ALK (mg/dl)
Negative control 20.0£1.0c 8.0+ 1.00c 35.043.28 ¢
Positive control 55.0+2.65a 15.0+ 097 a 65.064

5% Herbs 49.0£0091a 13.0+£0.99 a 53.0+4.47 p

10% Herbs 35.5+0.90b 10.3+1.13b 40.045.02
50 ppm Herbs extract 37.4+£1.00 L 10.7 £1.00 4 06091 b
100 ppm Herbs extract 28.9+1.00 8.2+1.71c 0827 ¢

Alanine (ALT) and Aspartate (AST) transaminoferaalkaline phosphates (ALK),
The row with the letter are significantly differeatt0.05 levels.
Effect of different diets on kidney function and glucose in therat groups

The results from Table (5) showed that the effdatifferent diets
on urea, creatinine, uric acid, bilirubin, albunand total protein on rat
groups. The results found that the highest in ucesatinine uric acid and
bilirubin in control positive were 62.6, 1.13, 5.7anhd 0.70 mg/dI,
respectively, the increased in these parametergasriba disorder in kidney
functions. These results confirmed Bameron and Greger (1998who
found that the serum urea is an important teskifewing the conditions of
the kidneys; therefore the increase in the ureal leay indicate impairment
of renal functions. Moreover, the results from thegroup fed on basal diet
plus fortified with 5.0 and 10.0% different mixtunerbs and rat groups fed
on basal diet plus 1% fat and the extract fromedéht mixture herbs was
taken orally 50 and 100 ppm/kg rat/day were deeeasd equal nearly
from control negative. These decreases in thermtpgdue to the different
herbs had contained high amounts from natural sdant and dietary fiber
lead to improve kidney functions.

The leaves ofMalva parviflora are used for drawing swollen,
inflamed purulent wounds. Pharmacological studiasehshown thatM.
parviflora possesses antibacterial, antidiabetic, antifuriggdatoprotective,
neuroprotective, anti-irritant, antioxidant, ankterogenic, analgesic and

C 1o
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other activities. It is well known th. parviflora have been a major source
of natural antioxidantsM. parviflora contains flavonoids and phenolic
compoundgAjeet Singh, 2017).

Arrieta-Baez et al. (2002)isolated a peroxidase and confirmed that
it could participate in the biogenesis of anthrague. Cassia Angustifolia
extract may be regulated disorders of the gaswsimal tract after
abdominal operation@Vang et al., 1998).The extracts possess topical anti-
inflammatory stimulate (Cuellar et al., 2001) and virucidal effects
(Sydiskiset al., 1991).

Sage is also a natural source of flavonoids and/pbenolic
compounds possessing strong antioxidamadical-scavenging and
antibacterial activitiegBaranauskiene, 2011).

From the results in the same table reported treatdtal protein and
albumin the lowest in control positive were 5.8 &d mg/dl, these means
the liver and kidney functions were disorder andrpéunctions. Total
serum protein consists of albumin and globulins gnges information
regarding the nutritional status and malnutritioh amimals Adeyemi,
2013). Low serum albumin, therefore, indicates poor liviemction
(Naganna, 1989).The different rat groups were fed on the mixtu@rf
mallow (Malva parviflora), sage $alvia officinalis) and senna (assia
angustifolia) the results showed that improvement of kidneycfiams and
confirmed improvement of the liver function too dte these herbs had
contained rich amounts polyphenolic, minerals, ribeand total
carbohydrates.
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Table (5). Renal function parameters of negative edrol and different
experimental obesity rats group at the end of thetsdy

Groups Urea Ceatinine | Uric acid | Bilirubin | Albumin |Total proteiM
(mg/dl) (mg/dl) (mg/dl) mg/dl (mg/dl) (mg/dl)
Negative 26.5 0.5 2.96 0.30 5.6 9.3
control +4.4c +0.1c +0.25d +0.0lc | £0.11a +0.21a
Positive 62.6 1.13 5.73 0.70 3.0 5.8
control +1.0a +0.2a +0.61a +0.02 a +0.22c| *=0.24c
35.2 0.8 4.30 4.5 7.9
5% Herbs 0.46 + 0.05h
+5.3b +0.1b +0.43b +0.21b| £0.11cb
28.4 0.7 3.53 044 5.0 7.9
10% Herbs
+2.6C +0.1b +0.35¢ +0.04b | +0.23a | *0.12b
50 ppm Herb 315 0.7 3.70 0.48 4.9 8.0
extract +2.18 b +0.1b +0.24c +0.03b +0.14a| *0.13a
100 ppm 27.3 0.6 3.10 0.35 5.3 8.4
Herbs extract +2.26 ¢ +0.1c +0.18d +0.02c +0.13a| *0.21a

The row with the letter are significantly differeait0.05 levels.
Histological experimental
Histopathological examination of heart:

Microscopically, heart of rats from group 1 reveltermal cardiac
myocytes (Fig. 1). Meanwhile, examined sectionsnfrgroup (2) showed
intermyocardial oedema and focal necrosis of cardigocytes associated
with inflammatory cells infiltration (Fig. 2). Hower, heart of rats from
group 3 revealed improved pictures as examinediosectshowed no
changes except slight intermuscular oedema in sexagnined sections
(Fig. 3). Moreover, heart from groups 4, 5 & 6 slkeowmarked improved
histopathological picture, sections from those gsurevealed no
histopathological changes (Figs. 4, 5 & 6.
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FIg- 11k Heare af rat fad an besal dist as FIg, (2 Hearr of rag fed on hasal dist plus 1%
cantrol megative showing normal cardlac fat &5 positves contral showing

mynoytes [H ik E X £00) Intermyocardial pedema and focad

HE (V& Heart af rat f=d an basal dist as necrosis of cardist myacytes assodated
£aREre AEgative shawing narrmal cardise with Inflemematarycells infiltration (W& E X

rrynTytes (H & E X 400}

Fg. (3 Heart of rat fed on basal diet phas Fig. {4x Heart ol rat Ted onbasal diet phes 19

T4 fat and S cHMMere Nt msaure herts Fac amd 10% different mxture hars showing
Showing slight Inter mausollar oederm no histoparhological changes (H B E X SD0).

dispersed the candiac myooptes
H A E 0o,

“ig, (B): Heart of rat from group §
Fig, [5): Heart of rat from group 5

shewing no histapathelogical changes (H & Ex 400}, SAWINE e fistaaathalagicalchanges (H & EX400)
Histopathological examination of kidneys:

Microscopically, kidneys of rats from group 1 relesh normal
histological structure of renal parenchyma (Fiy. On the other hand,
kidneys of rats from group 2 revealed congestiorresfal blood vessel,
atrophy of glomerular tuft with distension of Bowms capsule and focal
inflammatory cells infiltration (Fig. 2). Howevesections from groups 3 &
4 showed cystic dilatation of renal tubules, atyoph glomerular tuft and

distension of Bowman’'s space (Figs. 3 & 4). Meanehkidneys from

170D
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group 5 showed congestion of intertubular bloodilEaes (Fig. 5).

However, improved picture was noticed in kidneysrfrgroup 6, examined

sections revealed cystic dilatation of renal tububnd vacuolation of

epithelial lining some renal tubules (Fig. 6)
' -t g ? i =

i (1 Kidney of rat fed an badsl diet a4 ean- Fiig, (22 Kigsisy aif eat fed on bagal dist phos 15 fat

ol negative showing the normal histolagical s control negatte showng congestion of renal
struciure of renal parenchyma (H & E X £00) blood vessel, atrophy of glomerudar tuft with

disterision of Bowman’s Capsule and focad inflam-
matary e inhlration (H & E X £00).

v e
Fig. {3 Widnay of rat fed an basal diet phe 1% Tt
and 5% different mixtune herbs shawing oystic and 10% differant miture herhs showing cystic
dilamation of renal ubules, sraphy of glamerular iatation of renal tubules, avophy of glomerular
et and dstension of Aowman's space s and distension of Bowmar's space
(H & E X400y, (H&EX 400

Fig. (5 Kidney of rat fed on basal diet plus 1% fa Fig (i) Kidney of rat fed on basal diet plus 1'% fat
and taken oralty S0ppmdkg'day different mxture ard taken orallytOdppmvlgiday different minture
trerbal showing tongestion of intertububs bloosd terbs showing cystic dilatatsan of rensl tubales
capiliaries [H B E X 4001 and vacuolation of epthelial lining same renal

tubniles (H & E X 4000,
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Histopathological examination of liver:

Microscopically, liver of rats from group 1 revedle¢he normal
histological structure of hepatic lobule (Fig. Meanwhile, liver of rats
from group 2 showed Kupffer cells activation, cyagmic vacuolization of
some hepatocytes and small focal hepatic necrassociated with
inflammatory cells infiltration (Fig. 2). Liver ofats from group 3 & 4
showed the same histopathological changes, exanseetions revealed
Kupffer cells activation and sinusoidal leukocytosfFigs. 3 & 4).
Meanwhile, liver of rats from group 5 showed no rales except slight
Kupffer cells activation (Fig. 5). However, liverom group 6 revealed
slight vacuolation of hepatocytes, Kupffer celtdivation and sinusoidal
leucocytosis (Fig. 6).

Fg (1 Liver of rak feed ot badal diet & contiol Fig. (2}t Liver af rat fed o basal diet phos 1% fat a5

negate showeng the normial histehogics! sruore controd posithve showing, Kuptter ceils acivation,
of hepatic lobule [H & E K 400} rymoplasrmiz vacunlizaton of some hepaiocges

and rmall focal hepatic necrasis sysooated with
Intarmmatary cells infiltration (H & E X 400}

R (35 Uver of raf Ted an basal diet phes 1% s Fig. {41: Liver of rat fod on basal deet plus 7% Far
and 5% different migure heds shawling Kapfier and 108 different mixture heros showing Kupffer
cells actwation and sirusoidal levknoytosis oels activation and sinusoudal Fevkooytoss
(H & E X 400, IH & E X 400L
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3 - L
g = J
Fig. (50 Liwer of rat fed on basal diet plus 1% fat Fag. i Liver of rat fad on basal diet plus 1% fat
and taken prally 0ppmike'day differort mixture and faken orglly 100pprvkgiday different mixture
herts showing dight KupMer cells activation herls showing slight vaouolation of hepatpdytes,
[H & E K a0a). Kupffer cells activation and sausoidal leucocytoss
(H & E X a0,

Histopathological examination of spleen:

Spleen of rat from group 1 showed normal lymphoitddle (Fig. 1).

Moreover, all examined sections from all experimaégroups revealed no

R {1y Spleen of ot fed an bl disr a8 cantral Fig, (2} Spleen af rat fod on basal diet plus 75 fat
negathe showng normal lymphaid follide &5 control positve showing na histopathclogical

(H & E X 400, chamges £H & £ X 400)

AR (3 Splecn of rat Ted an el diet plus 1% Tat Fig, {41 Spleen of rat led on basal diet plus 1% Rat
and taken orally SOppm/kgiday different misture and 10% different miagwre herds showing no
herhs showing no histopathological changes hestopathological chanpes {H & E X 4000
(H & E W a00),
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Hg. (51 Spleen of rat fed on basal diet plus 1% fat Fg. (6L Spheen of rat fec on basal diet plus: 1 fat
and taken oraily S0pprovigiday differert misture amd takpr oraily 100ppmekg/idey diffgrent mixdure
herbs showing no hatopsihological changes herbmshowing o histopathological changes
(H & E X 400}, (H &E X 4003,

CONCLUSION

From the results it could be concluded that thededrom mallow
(Malva parviflora), sage $alvia officinalis) and senna(assia angustifolia)
had contained rich amounts polyphenolic, minerdiber, and total
carbohydrates from the literature.

Therefore, these herbs led to improvement the dipcbfile, liver
and kidney functions in rats' different groups tedthe mixture these herbs
at 5.0 and 10% and also, the extract from thesleshierthe mixture taken
orally at level 50.0 and 100.0 mg/kg rat/ day ledrmprove the previous
parameters in the obesity rats, these means tlegbe hs tool antiobesity.
Moreover, the results from the histological expenin showed that the
obesity rat organs as heart, spleen, liver, andesidvere confirmed the
previous results and preservation of the diffecegans.
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