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Abstract:

This study was performed to assess the Protedieet@®f
Echinacea ( EP ) , Rosemary ( RP) and Dandelion(ader on body
weight, blood glucose (BG), insulin, immune statiogal cholesterol (TC),
triglycerides (TG) and kidney function parametessaeell as on activities of
renal tissue antioxidant enzymes in diabetic gy three mature Sprague
Dawley male rats were randomized into 6 main gro(ngs 7) they are
divided into sub-groups. Group (1) was used asgatnes control and fed
on basal diet, while the remaining 5 groups wenmedeeed diabetic by
intraperitoneal injection of alloxan (120 mg/kg)téx induction of diabetes,
group (2) was kept positive control, while grouB$, (4) ,(5) and (6) were
divided into group A, B were fed on diet suppleneehivith 5 % , 10% EP;
RP ; DP and 5% from ( EP+RP+DP) respectively forwvidgeks. Blood
samples were collected for estimation of differanteucocytic count and
activities of antioxidant enzymes superoxide dismeat(SOD), glutathione
peroxidase (GPx) and catalase (CAT) in kidney &ssunsulin, TC and TG
levels, blood urea nitrogen (BUN), uric acid aneatimine (Cr) serum
levels were also determined. The results showeddiea supplementation
with EP,RP and DP significantly increased body Wwegnd improved feed
efficiency ratio of diabetic rats. Diet suppleméiaia with EP,RP and DP
decreased the number of lymphocytes, productiohNf-oa. and cytokines
IL4 and IL8; normalized BG, insulin, TC and TG aBUN and Cr levels.
There were enhanced the activity of SOD, GPx and @Azymes in renal
tissues of diabetic rats. In conclusion, diet sapm@ntation with EP,RP and
DP has immunostimulant, antidiabetic, hypolipidenmephroprotective and
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antioxidant activities in diabetic rats. Thereforgake of extract of EP,RP
and DP may be beneficial for patients who suffenfidiabetes mellitus.

Keywords: Echinacea, Dandelion, Rosemary, Immunostimulant,
Antidiabetic, Antioxidant.

1. INTRODUCTION

The metabolic disorder of Diabetes mellitus (DM)fisquently
diagnosed by hyperglycemia and lipid abnormalifiesding to vascular
disorders. Hyperglycemia occurs when the cells lecainable to use
glucose and/or the liver and skeletal muscles dastooe glycogerfLuis-
Rodriguez et al., 2012) Activation of the innate immunity evident by
increased secretion of inflammatory cytokines ha&enb shown to be
relevant to the pathogenesis of DM typdJh et al., 2013 Itariu and
Stulnig , 2014) In addition, DM induced oxidative stress via gatien of
reactive oxygen species (ROS) that are causalkedirto the development
of cardiovascular morbidity and mortali{gturza et al., 2015)

Rosmarinus bureinalis L. Extract (RE) from a ratmally caused by
streptozotocin ( STZ) diabet&asoulianet al.,(2019) .Echinacea purpurea
extracts may enhance immunity is through modulaitmerferon-associated
macrophage pathways and their effect may be stiomylaor suppressive
Senchinaet al., (2010 ) and (Torkan et al.2015)Echinacea purpurea is an
important medicinal plant with immunostimulatorydaanti-inflammatory
activities Khalaf et al., 2019).

Rosemary (Rosmarinus oficinalis L.) is one of thesmimportant
plants which has many benefits, with 1,8-cinecéemphor,a-pinene and-
terpineol as the principal volatile compounds . €&oary is used in the food
industry as flavoring agen(Gaya et al., 2013). In folk hygiene, R.
Officeinalis has been used to treat headaches,dbbseathing, epilepsy,
mild anti-inflammatory, analgesic conditions andergial Rosemary oils
have strong antioxidant and antimicrobial charasties and harm treatment
activity (Yu et al., 2013 and Raskow et al.,2014) ; Handling of the
diabetic rats with RE developed hyperglycemia, hglgesia and motor
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deficit, suppressed caspase-3 activation and redilneeBax(Rasoulian et
al., 2019).

Rosmarinus officinalis L. (Lamiaceae) is a herb chhis widely
used as an antiflammatory, diuretic, antimicroli@ma, mainly because of
its use in traditional medicine, as well as for tteatment and prevention of
diseasesPérez-Mendoza etl., (2019) and Rolaet al . , 2019.

Dandelion (Taraxacum officinale) dietary enhancedestinal
immunity through increasing goblet cells numberd adaptable expression
of immune-related genes and antioxidant abilitied antestinal barrier in
golden pompangXiaohong et al., 2017 ; Dietary Dandelium (Taraxacum
officinale) presented significant rises in totalaggha protein, four-
complement content and alkaline phosphatase aesiyitlysozymes,
reductase glutathione (GSR), but significant desgeacompered to control
group triglycerides, LDL cholesterol, malondialddby(MDA) (Tan et al.,
2017).

The present study was designed to evaluate thet effdortification
of diets withEchinacegowder , Rosemarypowder and Dandelionpowder
on body weight, immune status; blood glucose, insutiglycerides and
total cholesterol levels as well as function ofrgg parameters and the
activity of renal antioxidant enzymes in diabettst

2. MATERIALSAND METHODS
2.1. Plant

Echinacea (Echinacea Angustifolia), Rosemary ancdhdBkon
(Taraxacum Officinal) were bought from the localicgpshops, Cairo ,
Egypt and were cleaned, sun- dried under vacuulmmatemperature) and
milled to fine powder. Both plant papers have beexed and turned into a
fine powder. The basic diets were supplemented ®eatth powder at 5 %
and 10% concentrations and combination of both mosvcat 5 % to
formulate the experimental diets.
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2.2. Rats

Sixty-three (63) Sprague — Dawley, 255-265 grafsale albino
rats, have been used in this study. The rats wetghi from Animal
Colony Laboratory in Helwan, Egypt. The rats wemd fbasal and
experimental diets during the study, and water aghbbitum.

2.3. Alloxan and biochemical kits

Alloxan was bought from El-Gomhoryia Company fore@ticals;
Cairo, Egypt. Kits for biochemical determinationt dood glucose and
insulin hormone Kits (enzyme-linked immunoassayyevebtained from
Gamma Trade Company, Egypt
2-4 - Experimental diets:

The dietary supply of protein, fat, carbohydrategamins and
minerals was in accordance with the recommendeidrgli@llowances for
rats (American Institute of Nutrition, AIN) accomdj to Reeveset al.
(1993)

2.5. Experimental design

Rats were randomized into to 6 groups of 7 anireath. Group (1)
was used as negative control and fed on basalwdigte the other 5 groups
were rendered diabetic. Diabetes mellitus was iedudy single
intraperitoneal injection of alloxan in a dose @)Img/kg/day as described
by Ashok et al., (2007) After diabetes, group (2) was maintained positive
(diabetic) control and fed on basal diets, whileups (3a and 3b), (4a and
4b), (ba and 5b) and (6) had fed experimental disith 5% EP
supplements; 10% EP; 5% RP; 10% RP and 5% DP+10%eBgectively
for a period of 10 weeks. the initial and final podeights of rats were
recorded during the feeding period and changes wealailated in their
body weight and feed efficiency. Blood samples hbeen collected for
biochemical analysis at the end of the experiment.

2.6. Biochemical analyses

Blood samples were taken at the end of the expaetirfinem all of
the previously stated groups following a 12-houwt.f8lood was collected
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into a dry clean centrifuge tube and allowed togcdate in a water bath
(37c) to separate the serum from the blood, it eadrifuged at 3000 rpm
for 10 minutes enzymatic kit accordingSeestet al. (1981)and Insulin was
estimated using radioimmunoassay (RIA) asfésllow and Bauman,
1983). Serum levels of total cholesterol and triglyceridesre chemically
determined according tRatliff and Hall (1973) and Jacob and Van-
Denmark (1963),respectively.

2.7. Differential leucocytic count

Freshly collected blood samples ofu2@ere spread on clean slides
as a thin film. Each smear was left to air dried &red with methanol for
2-3min and then labelled. Blood smears were staméd 10% Giemsa's
stain (Aldrich), examined under light microscopydadifferent types of
blood leukocytes were counté8chalmet al., 1975)

2.8. Assay of tissue antioxidant enzymes

Kidney homogenates were centrifuged at 4000 rpmi@minutes
at 4°C and the supernatants were used to assaactivdy of antioxidant
enzymes glutathione peroxidase (GPx), superoxidmutase (SOD), and
catalase (CAT) according tBaglia and Valentaine (1979), Spitz and
Oberley (1989), and Sinha (1972)espectively.

2.9. Kidney function

blood urea nitrogen (BUN) was determined usingMBdeux kits
according to the method &fatton and Crouch, (1977).Serum uric acid
(UA) was determined using the enzymatic colorincetnethod as described
by Fossati et al., (1980) Serum creatinine (Cr) concentration was
colorimetrically determined by the Jaffe reactime@ding to the method of
(Husdan and Rapoport, 1968).
2.10- Histopathological study

kidneys specimens only were collected from ratalloéxperimental
groups at the end of the experimental period, fixetil0% neutral buffered

formalin (pH=7.0), dehydrated in ethyl alcohol, nheleared in xylol and
embedded in paraffin; 4-6 microns thickness sestimepared and stained
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with heamtoxylin and eosin for examining the liwesing light microscope
at various magnificatio(Carleton , 1976).

2.11. Statistical analysis

Data were presented as means = SD. Statisticdyssmawas
performed using computerized Statistical PackageSotial Sciences
(SPSS) program with one-way analysis of variandd@&A) followed by
Duncan's multiple range tests accordin@tedecor and Cochran (1986).

3. RESULTS AND DISCUSSION

The present study aimed to evaluate the effediedfsupplemented
with EP, RP and DP and their combination on bodighte A number of
herbal products are known to facilitate enhanceroétite immune system.
These include Echinacea, garlic, cat,s claw,

astragolus, licorice and other herbs. In comparismnnegative
(normal) control rats, the diabetic rats gained keeight and had lower feed
efficiency. Diabetic rats fed substantially (P €%). on diets supplemented
with EP, RP, and DP, increasing body weight andaenimg feed
effectiveness compared to the positive (diabeto)ml ( Table 1).

Results of the present study showed that dietdiéar with EP, RP
and DP and their mixture enhanced body weight inmgment and enhanced
feed efficiency ratio in diabetic rats. These resutre in agreement with
those reported byran et al .,(2017)they showed that supplement with
dandelion powder could significantly increase filaldy weight (FBW),
weight gain rate (WGR), specific growth rate (SGIRgd efficiency ratio ,
feed intake , protein efficiency ratio and protdeposit rate (P < 0.05).

Data in Table (2 ) and Fig(1)showed that Incredsledd glucose
and reduced insulin levels in animals, diabetes nwhempared to the
normal control non diabetic group. Diets added v&#, RP and DP and
their combination significantly decreased blood cgke and increased
insulin levels as compared with the positive (dia)econtrol group. This is
in accordance with our data, where alloxan injectioduced significant
increase in blood glucose levels versus the comrolip. Blood glucose
was significantly reduced after feeding diets addét EP, RP and DP and
C 8 )
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their combination compared to the normal and dialggbups. These results
were agreement with thosRichter et al., (2012) and Rasoulian et
al.,(2019)they reported that RP and DP reduce hyperglycemia

The results of ELISA test showed that diabeteslituglin rats
induced significant B < 0.05) increases in serum tumor necrosis factor
alpha (TNFe) and inflammatory cytokines IL4 and IL8. Experintediets
supplemented with EP, RP and DP and their comloinaignificantly P <
0.05) decreased the elevated levels of serum dNE4 and IL8 in diabetic
rats when compared to the positive group (Table 3).

The high percentage of oxygenated monoterpenestmimportant
oils play an vital role in the antioxidant and hegl potential observed
herein, Rosemary important oils in chitosan-basegparations in suitable
combination could efficiently promote different g&s of wound healing
Labib et al., (2019).

Table 1: Effect of diets with Echinacea (EB , Rosemary ( RP)and Dandelion (
DP) on body weight gain (BWG) and feed efficiency ratio (ER) in diabetic
rats.

Groups Parameters
Initial b.wt. | Final b.wt BWG FER

Control (-) 265.0+7.5 | 301.0+7.3 36 2.1+0.02
Control (+) 255.027.3 | 280.0+6.% 25 1.38+0.03
Group 3a (5% EP) 251.0+7.8 | 285.0+4.9 34 1.7+0.08
Group 3b(10% EP) 253.5+6.9 | 289.0¢6.8 | 355 | 1.6+0.02
Group 4a (5% RP) 252.0£7.1 | 270.0+5.8 18 1.8+0.08
Group 4b (10% RP) 254.5+6.9 | 275.0+5.9 21 1.2+0.02
Group 5a (5% DP) 250.5+6.9 | 280.0+5.9 29.5 | 1.1+0.03
Group 5b (10% DP ) 259.5+6.9 | 265.0+5.9 5.5 | 0.55+0.02

Means + SD with different superscript letters ia #ame column are significant
atP < 0.05 using one way ANOVA test. n=7 rats.

The present results correspond with these effeet® previously
reported for received Echinacea, DP and these agtranight have
appreciable immunostimulatory activity of phagosyscand IgM (P < 0.05)

o
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(Isbaniah et al., 2011and Torkan et al., 2015); Rostami et al.,(2018
suggest that dietary RP and VE additives can ioteaad modulate the
humoral immunity of broilers.

Table 2: Effect of diets with Echinacea (EP ) , Rsemary ( RP),and Dandelion

( DP) on blood glucose levels (BG) and insulin horome in diabetic rats.

Parameter Groups
BG (mg/dL) Insulin (LU/ml)

Control (-) 112.741.9 455+0.F
Control (+) 320.043.2 16.3+0.1
Group 3a (5%EP) 222.0+1.5 28.1+0.f
Group 3b(10% EP) 210.5+2.3 27.240.3
Group 4a (5% RP) 215.0+2.1 25.8+0.2
Group 4b(10% RP) 210.6+3.1 29.8+0.f
Group 5a (5% DP) 260.645.1 34.8+0.F
Group 5b (10% DP ) 255.6+3.4 30.8+0.F
Group 6 (5% EP+5% RP +DP5%) 195.0+1.8 43.3+0.F

Means + SD with different superscript letters ia #ame column are significant

atP < 0.05 using one way ANOVA test. n=7 rats.
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Table 3: Effect of diets with Echinacea (EP ) , Resnary ( RP),and Dandelion
( DP) on serum tumor necrosis factor alpha (TNFe) interleukins IL-4 and IL-

8 in diabetic rats.

Groups Serum concentration of
TNF-a (ng/ ml) IL4 (pg/ml) IL8 (pg/ml)
Control (-) 1.99 +0.02 856.8+3.5 255.445.8
Control (+) 4.92 +0.07 945.445.8 645.1+4.8
Group 3a (5% EP) 2.66 +0.02 810.845.9 332.245.8
Group 3b (10% EP) 2.69 +0.03 813.2+4.3 335.345.4
Group 4a (5% RP) 3.06 +0.02 844.5+2.8 425.1+5.8
Group 4b (10% RP) 3.34+0.01 845.2+5.3 427.1+3.3
Group 5a (5% DP) 2.35+0.08 830.245.9 440.1+4.5
Group 5b (10% DP ) 2.34+0.0% 845.2+5.9 428.1+3.9
Group 6 (5% EP+5% RP +DP5%) 2.00 +0.03 821+3.7 242.2+5.8

Means + SD with different superscript letters ia #ame column are significant
atP < 0.05 using one way ANOVA test. n=7 rats.

Table 4: Effect of diets with Echinacea (EB , Rosemary ( RP)and Dandelion (
DP) on differential leukocyte count in diabetic ras.

GI’OUpS Parameters
Monocytes (%) | Neutrophils(%) | Eosinophils (%) | Lymphocytes(%)

Control (-) 58.4+3.2 6.60.5° 25.6+0.53 8.4+0.8

Control (+) 62.2+2.4 6.5+0.3 20.4+0.8 11.8+0.2
Group 3a (5% EP) 60.8+4.5 6.3+0.2° 19.8+0.6 10.60+0.2
Group 3b(10% EP) 59.2+4.4 6.2+0.2° 19.9+0.8 10.30+0.2
Group 4a (5% RP) 60.7+ 2.4 5.9+ 0.2 21.9+0.9 8.70+0.3
Group 4b(10% RP) 59.5+2.8 6.8+ 0.3 19.5+0.6 10.80+0.2
Group 5a (5% DP) 61.8+2.4 5.2+0.2 20.9+0.9 8.80+0.%3
Group 5b (10% DP ) 60.9+2.8 6.9+ 0.2 18.9+0.9 9.70+0.%3
Group 6 (5% EP+5% RP +DP5%) 58.6.+3.8 6.2 +0.4 20,3+0.8 10.50+0.4

Means + SD with different superscript letters ia #ame column are significant
atP < 0.05 using one way ANOVA test. n=7 rats.

C 11 )

N’




= Protective Effect of Echinacea (Echinacea Angustifolia) , Rosemary (Rosmarinus Officinalis, L.)

Feeding experimental diets supplemented with EPaRiPDP and
their combination increased neutrophils and Eodiisppercentages, but
decreased lymphocytes and monocytes percentage congpared with the
normal control group (Table, 4).

Table (5) Fig. (2) and show effect of EP, RP arfd &nd their
combination on diabetes rats (total proteins, aibu(Alb) and globulin
(GlIb) ) . It was revealed that (TP, Alb and GLbd{yfor control (+) were
significantly less than that of control (-). Alsbis clear that groups of EP,
RP and DP and their combination treatments showenmifisantly
differences (P<0.005) higher levels compared wihtiol (+)respectively
for (total proteins, albumin (Alb) and globulin (63!

In rats, Diabetes in serum triglycerides ( TG) &otdl cholesterol (
TC) have increased significantly. Diets supplemgotawith EP, RP and
DP and their combination significantly decreasesl éfevated serum levels
of TC and TG as compared with the positive (diad)etontrol group (Table
6) and Fig (3). Feeding diet supplemented with EP,and DP and their
combination produced hypocholesterolemic and hpjmtéimic activities.
These results were agree with those reporteXusy et al., (2008)for DP
and their combination and bRichter et al., (2012) for RP ; anti-
inflammatory , antioxidant and lipid decreasingpedies in rosmary and its
principal components ; Rosemary in the preventiod enanagement of
dyslipidemia and other cardio-metabolic diseas@skhondeh et al.,
(2019).

The present results explain that diet supplemewidd EP, RP and
DP and their combination significantly improved k& function as
Elevated blood urea nitrogen (BUN) uric acid anéatinine (Cr.) as
recorded in Table (7).

These effects were previously reportedBgboga et al., 2015 and
Park et al., 2019 DP and their combination (EP, RP and DP) feeding
diabetic rats produced nephroprotective and réssle antioxidant effects.

{ 12 )
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The results showed that feeding diet supplemenidd &P, RP and
DP and their combination to diabetic rats signifittaincreased the activity
of renal tissue antioxidant enzymes superoxide uliase (SOD),
glutathione peroxidase (GPx), and catalase (CATEeesrded in Table (8).
The present results showed that DP and their catibm feeding to
diabetic rats produced nephroprotective and ressii¢ antioxidant effects.
These effects were previously reported for DP dmelr tcombination(
Louay et al., 2014)

Table (5): Effect of diets with Echinacea (EP) , Rosemary ( RP)and
Dandelion ( DP) on serum levels of total proteins (TP), album (Alb) and
globulin (Glb) in diabetic rats.

Groups Parameters

TP(g/dL) Alb (g/dL) | Glb (g/dL)
Control (-) 8.300.0% 4.40+0.14 | 3.40+0.16
Control (+) 3.53+0.02 3.15+0.18 1.95+0.03
Group 3a (5% EP) 7.85+0.08 3.60+0.1% | 3.10+0.02
Group 3b(10% EP) 8.35+0.02 4.10+0.2% | 3.20+0.0%
Group 4a (5% RP) 5.56+0.0% 3.21+0.18 2.61+0.04
Group 4b(10% RP) 6.45+0.03 3.78+0.16 | 2.66+0.0%
Group 5a (5% DP) 6.35+0.0% 3.10+0.2f | 2.20+0.0%
Group 5b (10% DP) 7.55+0.0% 3.20+0.18 | 2.90+0.04°
Group 6 (5% EP+5% RP +DP5%) 8.45+0.04 4.20+0.2% | 3.50+0.0%

Means + SD with different superscript letters ia #ame column are significant

atP < 0.05 using one way ANOVA test. n=7 rats.
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Flg ( Z) Effer:t of diets fortified thh Echmacea (EP), Rosemary ( RP),ﬂnd

globulin (Glb) in dlabetlc rats N

nNormai Diabetic 5% EP 10% EP 5% RP i0% RP 5% DP i0% DP 5% mix
control control

e Gb (g/dL)

TP(g/dL)

Table 6: Effect of diets with Echinacea (EB , Rosemary ( RP)and Dandelion (
DP) on serum total cholesterol (TC) and triglycerigs (TG) levels in diabetic
rats.

Groups Parameter

TC (mg/dL) TG (mg/dL)

Control (-) 99.50 + 3.1 79.00 +3.4
Control (+) 200.70 + 4.1 108.00 +5.2
Group 3a (5% EP) 182.80 + 43 101.00 + 34
Group 3b(10% EP) 175.60 + 3. 99.50+4.8
Group 4a (5% RP) 150.50 + 3.6 9550 +4.8
Group 4b(10% RP) 149.70 + 3.6 81.50 + 3.8
Group 5a (5% DP) 189.70 + 4.8 102.50 + 4.6
Group5b(10% DP ) 188.50 + 3.8 101.51+ 3.%
Group 6 (5% EP+5% RP +DP5%) 102.81 +3.8 7955 +3.4

Means + SD with different superscript letters ia #ame column are significant
atP < 0.05 using one way ANOVA test. n=7 rats.
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Fig. (3) Effect of diets fortified with Echinacea (EP ), Rosemary ( RP)and
Dandelion ( DP) on serum total cholesterol (TC) and triglycerides (TG) levels in
diabetic rats.
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Table 7: Effect of diets with Echinacea (EB , Rosemary ( RP)and Dandelion (
DP) on Blood urea nitrogen (BUN), uric acid (UA) ad creatinine (Cr.) in
diabetic rats.

Groups Parameters

BUN(mg/dL) UA(mg/dL) Cr(mg/dL)
Control (-) 200+1.4 250+0.02 | 0.75+0.0%
Control (+) 46.0 + 2.4 4.49 +0.08 1.64 +0.04
Group 3a (5%EP) 221+2.6 1.48+0.02 | 1.03+0.02
Group 3b(10% EP) 25.8+2.3° 2.49+0.04 | 1.22+0.08
Group 4a (5% RP) 315+2.% 2.50 +0.0% 1.0 +0.03
Group 4b(10% RP) 29.4+2% 2.47 +0.08 0.94 +0.02
Group 5a (5% DP) 304+25 2.98+0.08 | 1.04+0.02
Group 5b (10% DP ) 28.4+2.8 2.97+0.08 .99 +0.028
Group 6 (5% EP+5% RP +DP5%) 206+1.9 2.48 +0.0% 0.92 +0.0%

Means + SD with different superscript letters ia #ame column are significant

atP < 0.05 using one way ANOVA test. n=7 rats.
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Table 8: Effect of diets with Echinacea (EB , Rosemary ( RP)and Dandelion (
DP) on activity of renal antioxidant enzymes superdde dismutase (SOD),
glutathione peroxidase (GPx), and catalase (CAT) idiabetic rats.

Parameters
Groups SOD GPx CAT
(U/mg protein) | (nmol/min/mg protein) (nmol/min/mg protein)
Control (-) 58.70 +2.22 0.99 +0.0% 0.198 +0.01
Control (+) 39.50 + 2.68 0.28 +0.04 0.148 +0.02
Group 3a (5% EP) 47.74 +3.2% 0.35 +0.08 0.155 +0.01
Group 3b(10% EP) 49.95 +2.38 0.45 +0.0% 0.169 +0.01
Group 4a (5% RP) 51.25 +2.83 0.56 +0.01h 0.178 +0.02
Group 4b(10% RP) 57.24 +3.23 0.62 +0.01b 0.199 +0.02
Group 5a (5% DP) 55.24 +3.2% 0.82 +0.0% 0.169 +0.02
Group 5b (10% DP) 58.24 + 4.2 0.92 +0.0% 0.179 + 0.02
Group 6 (5% EP+5% RP +DP5%) 59.30 +4.58 0.65 +0.0% 0.199 +0.01

Means + SD with different superscript letters ia #ame column are significant
atP < 0.05 using one way ANOVA test. n=7 rats.
Unit of GPx = nmol of GSH utilized/min/mg protein.

Unit of CAT = nmol of HO, utilized/min/mg protein
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Flg (5) Effect of dlets W|th Echmacea (EP) Rosemary ( RP) and

peroxldase (GPx) and catalase {CAT) in dlabetlc rats

=—UCAi ==—GPFX 500U

Histopathological examination of Microscopicallydkeys of rat the
best effect of plants from group 1 (control -) skeoMihe normal histology of
renal parenclyme (Photo 1). On the other hand,ekidrof rat from group 2
(control +) revealed congestion of renal blood eéssand presence of
easinophilic proteinaceous casts in the lumen pélr¢ubules (Photo 2).
However kidneys sections from rats in groups 3ahiiftacea (EP) revealed
apparent normal renal parenclyme with no histogathcal changes (Fig.
3). Meanwhile, kidney®f rat from group 4 a (Rosemary ( RP) showed
presence of proteinaceous cast in the lumen of sema tubulesRKhoto.
4). Kidney of rat from group 5 a Dandeli¢DP) revealed atrophy of some
glomeruler tufts Photo 6). while, kidneys of rat from group 6 ( 5% mix of
herbs) ) showed no changes except granularityeo€ytoplasm of epithelial
lining renal tubules (Photo 6).
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Photo (1): Kidney of rat from groupl(control ) shug/the
normal histology of renal parenchyma (H and e x)200

Photo (3) Kldney of rat from group3a (Echlnacea BP
showing apparent normal renal parenchyma
(H and E X 200)

Photo(5)Kidney of rat from group 5&)andelion ( DP)

showing no histopathological changes
(Hand E X200)

Photo (2): Kidney of rat from group2 (control+) sting eosi-
nophilic proteinaceous casts in the lumen of réualles (H
and E X 200

Photo (6)Kidney of rat from group 6 (5% mix of herbs)

Photo (4)Kidney of rat from group 4a (Rosemary ( RQP)
showing eosinophilic proteinaceous cast in the luofesome
renal tubules
(Hand E X 200)

showing apparent normal renal parenchyma (H and2B0Y
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Conclusion

the results denote that diet supplementation wiRh P and DP and
their combination exhibits good immunostimulantpbglycemic. The study
recommends that intake of baked foods and swepfdesuented with both
EP, RP and DP that may be beneficial for patierth Wype 2 diabetes
mellitus. In addition, isolation of bioactive coigéents from with EP, RP
and DP and their combination is necessary to fafd and bioactive natural
substances for diabetes mellitus treatment

REFERENCES

¢ Abu-Al-Basal, M.A.(2010):.Healing potential of Rosmarinus officinalis L. on full-
thickness excision cutaneous wounds in alloxan-induced-diabetic BALB/c mice. J
Ethnopharmacol.;131(2): 443-50.

e Ashok, D.C.; Shrimant, N.P.; Panadeep, M.G. and Akalpita, U.A.(2007):
Optimization of alloxan dose is essential to induce stable diabetes mellitus for
long period. Asian J. Biochem.; 2(6):402-408.

» Carleton, H. (1976): Carleton's Histological technique. 4th Edition, London,
Oxford University press New York, Toronto.

e Erboga, M.; Kanter, M.; Aktas, C.; Sener, U.; Erboga, Z.; Bozdemir D.Y. and
Gurel, A. (2015): Thymoquinone Ameliorates Cadmium-Induced Nephrotoxicity,
Apoptosis, and Oxidative Stress in Rats is Based on its Anti-Apoptotic and Anti-
Oxidant Properties. Biol. Trace Elem. Res.; 1: 1-8.

e Farkhondeh ,T.; Samarghandian , .&d Pourbagher-Shahri, A .Y2019):
Hypolipidemic effects of Rosmarinus officinalis L.J Cell Physiol.29. doi:
10.1002

* Fossati, P.; Prencipe, L. and Berti, G. (1980): Use of 3, 5 dichloro-2- hydroxyl
benzene sulfonic acid /4-amylphenazone chromogenic system in direct

enzymatic assay of uric acid in serum and urine. Clin. Chem.; 26: 227-231.

» Gaya, V. ; Repetto, J.; Toneatto, C.; Anesini, G. ; Piwien-Pilipuk, and
Moreno, S. (2013):*Antiadipogenic effect of carnosic acid, a natwwampound
present in Rosmarinus officinalis, is exerted through the C/EBPs and
PPARy pathways at the onset of the differentiation paogf Biochimica et
Biophysica Acta (BBA)-General Subjects, vol. 1886, 6, pp. 3796—3806.

{ 19 )
N’




Protective Effect of Echinacea (Echinacea Angustifolia) , Rosemary (Rosmarinus Officinalis, L.)

Husdan, H. and Rapoport, A. (1968): Estimation of creatinine by Jaffe reaction
method. Clin. Chem.; 14: 222-228.

Isbaniah, F ; Wiyono, W.H Yunus ,F. ; Setiawati, A ; Totzke, Uand
Verbruggen, M.A(2011):Echinacea purpurea along with zinc, selenium and
vitamin C to alleviate exacerbations of chronic obstructive pulmonary
disease: results from a randomized controlled trial J Clin Pharm
Ther.;36(5):568-76.

Itariu, B.K. and Stulnig, T.M. (2014): Autoimmune aspects of type 2 diabetes.
Jacob, N.J. and Van-Denmark, P.J. (1963): A chemical method for the
determination of triglycerides. Arch. Biochem. Biophys., 88: 250-255.

Jin, C.; Henao-Mejia, J. and Flavell, R.A. (2013): Innate immune receptors:

key regulators of metabolic disease progression. Cell Metab.; 17(6): 873-882.
Khalaf, A.A., Hussein, S., Tohamy, A., F., Marouf, S ., Yassa, H.D., Zaki, A. R. and
Bishayee, A .(2019): Protective effect of Echinacea purpurea (Immulant)

against cisplatin-induced immunotoxicity in rats. Daru.;27(1):233-241.

Labib, R .M ; Ayoub .I.M; Michel H.E. ; Mehanny, M. .Kamil, V; Hany , M
; Magdy, M. ; Moataz, A. ;Maged ,B.andMohamed, A.(2019):Appraisal on
the wound healing potential of Melaleuca alternifda and Rosmarinus
officinalis L. essential oil-loaded chitosan topidapreparations. PLoS One.
16;14(9):e0219561.

-Louay, L.; Usama, E. ; Yasse,.r and Mahmoud, I. (2014): The Effects of

Rosemary (Rosmarinus officinalis) Leaves Powder on Glucose Level, Lipid Profile
and Lipid Perodoxation. International Journal of Clinical Medicine, 5, 297-304.

http://www.scirp.org/journal/ijcm
http://dx.doi.org/10.4236/ijcm.2014.5604

Luis-Rodriguez, D.; Martinez-Castelao, A.; Gorriz, J.L.; De-Alvaro, F. and

Navarro- Gonzalez, J.F. (2012): Pathophysiological role and therapeutic
implications of inflammation in diabetic nephropathy. World J. Diabetes; 15:7-
18.




= Research Journal Specific Education - I ssue No. 69 - July 2022

Nobuyuki, T . ; Takayuki, A. ; Khiro,K. ; Yoshitaka, N.and Takashi ,
Y.(1990): Alloxan-induced DNA Strand Breaksin pan creatiets| The Journal
of Biological Chemistry. Vol.266.n0.4 pp 2112-2114S.A.

Paglia, D.E, and Valentine, W.N. (1979):Determination of glutathione
peroxidase in tissue by UV method. J. Lab. ClindM&0:158-169.

Park , J ;Rho, S.JandKim, Y.R .(2019: Enhancing antioxidant and
antimicrobial activity of carnosic acid in rosemgRosmarinus officinalis L.)
extract by complexation with cyclic glucans. Foodhe®.2019 Nov
30;299:1251109.

Richter, C. ; Dirks, M.E. ; Gronover, C.S. ; Prufer. D. and Moerschbacher,
B.M.(2012): Silencing and heterologous expression of ppo-2 indicate a specific

function of a single polyphenol oxidase isoform in resistance
of dandelion (Taraxacum officinale) against Pseudomonas syringae pv. tomato.
Mol Plant Microbe Interact. 2012 Feb;25(2):200-10. doi:

Patton, C. J. and Crouch S.R. (1977)Enzymatic colorimetric method for
determination of urea in serunal. Chem.; 49: 464-465.

Pérez-Mendoza , M.B Llorens,-E.; Vanegas-E. ; P.Cifuentes, A ; Ibanez .E.
andVillar, D.(2019): Chemical characterization of leaves and calli exacts
of Rosmarinus officinalis by UHPLC-MS.
Electrophoresis101002/elps.201900152.

Rasoulian , B Hajializadeh, Z Esmaeili-Mahani , S ; Rashidipour, M
; Fatem, l.andKaeidi, A'(2019): Neuroprotective and antinociceptive effects
of rosemary (Rosmarinus officinalis L.) extract inrats with painful diabetic
neuropathy. J Physiol Sci2019 Jan;69(1):57-64. doi:

Raskové ,A. ; Milanovié, I. ; Pavlové, N. ; Cebovi,. T. ; Vukmirovié, S. and
Mikov, M. ( 2014 ) : Antioxidant activity of rosemary (Rosmarinus
officinalisL.) essential oil and its hepatoprotective poterdi. BMC
Complementary andAlternative Medicine.; 14(1): 225.

Ratliff, C.R. and Hall, F. (1973): A new method for direct colorimetric
determinationof serum cholesterol. Cited in Laboratory Manual of Clinical

Biochemistry, Scoot and White Memorial Hospital publication, Texas, USA.

{ 21)

N



== Protective Effect of Echinacea (Echinacea Angustifolia) , Rosemary (Rosmarinus Officinalis, L.) =

e Rola ,M. ; LabihIriny, M. ; Ayoub, H. E. ; Michel M .a; Mehanny. K, :Meryl,
H; Mirette, M. ; Aya , M. ; Boula , A .andAhmed,M.(2019) :Appraisal on the
wound healing potential of Melaleuca alternifolia and Rosmarinus
officinalis L. essential oil-loaded chitosan topical preparatins. PMC’s policy
on retraction ; 14(9): e0219561.

* Reinhold, D.; Bank, U.; Buhling, F.; Lendeckel, U.;Ulmer, A.J. and Flad,
H.D. (1994): Transforming growth factor h1l (TGFh1) inhibits DN4nthesis of
PWM-stimulated PBMC via suppression of II-2, IL-6oduction. Cytokine.
6:382-388.

* Reeves, P.G.; Nielson, F.H. and Fahmy, G.C. (1993): Reports of the American
Institute of Nutrition, ADHOC willing Committee on reformulation of the AIN 93,
rodent diet. J. Nutri.; 123: 1939-1951.

+ Rostami , H; Seidavi, A. ; Dadashbeiki, M; Asadpour, Y ; Simdes, J; Shah,
A.A. ;Laudadio, V ;Losacco, C ;Perillo , AandTufarelli ,V.(2018):
Supplementing dietary rosemary (Rosmarinus offlgria) powder andritamin
E in broiler chickens: evaluation of humoral immuaeponse, lymphoid organs,
and blood protein€Environ Sci Pollut Res Int25(9):8836-8842.

* Schalm, O.W.; Jain, N.C. and Carroll, E.J. (1975) Veterinary Hematology.
The 3 rd Edition, Lea and Febiger, Philadelphi&. /., Page 42-54.

» Sinha, KA. (1972): Colorimetric assay of catalase enzyme. Anal Bioghé7:
389-394.

* Siest, G., Henny, F. and Schiele, F. (1981): Enzymatic determination of glucose.
Interpret, Exam. Lab.; 2: 206-213.

 Snedecor, G.W. and Cochran, W.G. (1986): Statistical Methods, 7" Edition,
lowa State University Press, Ames, USA, Page 90.

» Spitz, D.R. and Oberley, L.W. (1989):An assay for superoxide dismutase
activity in mammalian tissue homogenates. AnalcBam.; 179: 8-18.

e Sturza, A.1.; Duicu, 0.M.; Vaduva, A.; Danila, M.D., Noveanu, L., Varrg, A.,
Muntean, D.M. (2015): Monoamine oxidases are novel sources of

cardiovascular oxidative stress in experimental diabetes. Can. J. Physiol.
Pharmacol.; 12:1-




= Research Journal Specific Education - I ssue No. 69 - July 2022

Senchina , D.S. ; Martin, A.E. ;Buss, J.E.and Kohut, M.L.(2010): Effects
of Echinacea&xtracts on macrophage antiviral activities. Phytother Res. 2010
Jun;24(6):810-6. Doi.

Tan, X ;Sun ,Z. ;Chen, S;Chen, S;Huanqg, Z; Zhou, C; Zou ,C ; Liu, Q
;Ye, H ;Lin, H . ;Ye , C. and Wang , A .( 2017): Effects of
dietary dandelion extracts on growth performance, body composition,
plasma biochemical parameters, immune responses arisease resistance
of juvenile golden pompano Trachinotus ovatusimmunol.Jul;66:198-206 .
Takak, I. ; Bersani-Amado, L.E. ; Vendruscolo, A. ; Sartoretto, S.M. ;
Diniz S.P. and Bersani-Amado ,C.A. (2008)Anti-inflammatory and
antinociceptive effects ofRosmarinus officinalis L. essential oil in experimental
animal models. J Med Food; 11(4): 741-6. 10.1089.

Torkan, S. ; Khamesipour, F. and Katsande, S .(2015): Evaluating the effect of

oral administration of Echinacea hydroethanolic extract on the immune system

in dog. utacoid Pharmacol. ;35(1-g2):9-13.

Xiaohong,T. ;Zhen, C.PengweiXun, Q.iangian,.H. ; HeizhaolL ,l.and Chaoxia.
,Y.( (2017): Effects of dietary dandelion extract on intestinalmorphology,
antioxidant status, immune function and physical baier function of
juvenile golden pompano Trachinotus ovatus.https://doi.org/10.1016/j.fsi.
12.02@t

Xue, J. ;Xu Y. ;Jin L. ; Liu, G. ;Sun, Y. ;Li ,S. and Zhang J.( 2008): Effects of
traditional Chinese medicine on immune responses in abalone, Haliotis discus
hannai Ino. Fish Shellfish Immunol. ;24(6):752-8.

Yallow, R. and Bauman, W.A. (1983% Plasma insulin in health and disease. In:
Diabetes Mellitus: Theory and Practice. Edrs: Heng M and Riftkin H.
Excerpta Medica; 15:119- 120.

Yu, M.H. ; Choi, J.H .; Chae, I.G. ; Im, H,G. ; Yang, S,A. ; More, K. ; Lee, I.S. and
Lee, J. (2013):Suppression of LPS-induced inflammatory activities
by Rosmarinus officinalis L. Food Chemistry.; 136(2): 1047-1054. 10.1016 /
j.foodchem.2012.08.085 .




== Protective Effect of Echinacea (Echinacea Angustifolia) , Rosemary (Rosmarinus Officinalis, L.) =
Sl dal1§ Jod| Sl 19 | § gl i il
S sl g2y Gl o | (@

%
dg e deme A

e sbitighy Juad! Jdalg Lewlid ¥ Ggomul 8193 HBU0 ) @il Al ydf olas Sy
09y pldl Jgliacd 9 ALl Wl (o gud¥ Oga,g pdll S &, « mant! 09
2y bl oAl 2 ridSI o 3uwsad Faliall Glensd¥Wl doldd sy AndEd)
OV Lghs S dundy Olegoe T I Ldlgdie ciylanid) 0138 (4o Y Sue aa)gd @il . (6 Sl
Ao gomess ¥ Ao gamtl Coondiul . Cilogame 4 Laaue puad Lge w8 pcolans (3 ey
Olegent! by 8 Sl oo Glus) @ 9. wle¥) Lo gl Gl Lol @ ddle dals
Al d g LI Ole gamtl Lol 2wl Zm o3l Lo Oiady (ol Alae ZOUD de gastl Cllsg
N9 0 ¢ Leali™1 7 Vo g 0 1ol Loy Aocnis AGINR Ol g e Lginiad @id duwaludly duelst
A1t e (sLidighh el Jisa + Lewlia) ) (ro DI (40 710 g slaiighl ) ¢ 10 g Jeontf Sl
¢t (39 (R A Juae Clasg O8N (g @3 anaidl 8 50 Aalghy Al (B9 - aulul Ve 3L
Pl S el Aladt GY¥YS Gligiae (ulidl ps Olie comw @3 Al 508 daled By
Balall Cileaia¥) doldd (wld @iy ASMU (gaatly andl Jopciadssn (adswdWl (gayag
Ol g e (Sl (1 e Aabiall O p5all il Of Slcd | Cyglsiy . CAldSI g (2 B
ClSU mandl (39 Bakyy F) Gl sbitighly i) JdSoly Lewlia ¥l Ggomiay doous Ablid
w0l 355,55 83909 ALl Wt ) WS B s GIls (leag alatall SaLaTw | Joas (pusdg
Gl (o Ayyliie Olagias I ZOMS) (gaully pidl Jordiadsss (M gud¥l (ga,a9 put)
o1 liall Ol y1al (B CriedSI e (2 Buwsa ST Baliall Gilea a1 dolid Babs) 10&ag . ardall
decue WSINE Olag e xSl (e dubuall 48t Wias O e aElad! cdag (g St
Balaiw¥| A5lass (sue Juasg et (939 5305 (o1 i s Lidigl 19 Jund| Jdn) g Lewliea ¥ | (8 gomesnas
ol 82y 9 AU Hsaitly Jgpeuid 9ST1g Add) JSw a9 duclid | ATlond| (uusdg £ 10331 (s
OL 2wyl o gig . (§ySad| o pas Aabiall (31,8t (o8 (ATdSIH s 3w DU Baliall Sley; 3
O Oglay () ol pell fde (95 o8 i@ty Joantl JdSSly Lewlia ¥l palsiue Jolid
ESdl p2 e
Aol — el —AGMII Hgaudly  —Lewlia ¥ de Al Sledst

gl Al — e 9 Ao il s — 1500 SLaTBY Y qud ’
{ 24 )
) Sl 4




