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Abstract:

Background: The prevalence of chronic kidney dise@KD) has
dramatically increased in the past two decadeshasdecome a significant
public health problem globally. The present workned to highlight the
protective effect of dried Lion’s foot (Alchemilkulgaris) and wormwood
(Artemisia absinthium) and their mixture againstatdginine- induced
chronic renal failure. Also, the preparation of hamgers that are fortified
with lion’s foot and worm-wood powders as an ava#aproduct rich in
bioactive components to help kidney patients. Maltemd methods: Forty-
eight rats were divided into 8 groups (6 rats eaah)follow: negative
control (G1): fed on the basal diet, positive coh{G2): a fed basal diet
containing 2% L-arginine to induce chronic renaluie, G (3 and 4): same
positive control + 5% of A. vulgaris and A. absiitin, respectively, G (5
and 6): same positive control + 10% of A. vulgasisd A. absinthium
respectively, G (7 and 8): same positive contrahixture of (A. vulgaris
and A. absinthium) at 5 and 10%, respectively. Reswshowed that
administration of A. vulgaris and A. absinthium athekir mixture at all
dosages significantly improved, rats’ body weiglatingpercentage, feed
intake, reduced the elevated serum levels of Ifuactions (ALT, AST,
ALP, albumin and total bilirubin), and kidney fuitsis (creatinine, urea
and uric acid), potassium, while serum sodium kwuatreased compared to
L-arginine group. These were associated with aifssggnt increment of
serum total antioxidant, SOD, GSH-RX and CAT meaiteyta significant
decrement of MDA oxidative stress biomarker was i@a@d. The
histopathologic evaluation suggested that A. vudgand A. absinthium and
their mixture decreased hepatic and renal neciogisced by L-arginine.

" Home Economics Dept., Faculty of Specific Educatibenta University, Egypt.
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The panelists accepted hamburgers up to 5% li@ds dnd only 2.5% for
wormwood. Conclusion: It could be concluded that\Ailgaris and A.
absinthium showed promising renal and hepatoprieteeictivities against
adversely L-arginine and these effects may be du¢heéir antioxidant
contents, providing scientific support for use luéde plants in the treatment
of kidney and liver disorders.

Keywords: Wormwood (Artemisia absinthium), lion’s odt
(Alchemilla vulgaris), chronic kidney disease, Livend Renal Function,
Antioxidants status, Histopathological Evaluation.

Introduction

Chronic kidney disease (CKD) has been consideredobrthe most
diseases that are responsible for the world pojpulanortality over the last
three decadesoreman et al. (2018) CKD is defined as the presence
of kidney damage or an estimated glomerular filbratate (eGFR) less than
60 ml/min/1.73 m, persisting for 3 months or more, irrespectivettod
cause. Moreover, the pathological abnormalitiesdmal biopsy or imaging
studies, the urinary sediment abnormalities, or ¢hlevation of albumin
urinary excretion rate all refer to kidney damdlyiker et al., 2014) The
symptoms ofCKD include malnutrition, inflammation, cardiopulmary,
alteration of the autonomic and central nervousesys activities, vascular
and bone diseas&occali et al., 2017) In addition, reduction of renal
function results in hypertension, which can causartfailure and death
(Zoccali et al., 2015). The most common pathological manifestation of
CKD, regardless of the initiating insult or disease some form of
renal fibrosidLu et al.(2015).Vascular endothelium damage occurs early in
CKD and develops along with the disease progreggtanumeliotis et al.,
2020).

Prevention and early detection of CKD, limiting thegression of
the primary causes and attention to secondaryriathat lead to persistent
nephron loss are the main tools for managing p@tiemh CKD. On the
other hand, the cornerstones of treatment are aoaofr bblood pressure,
inhibition of the renin-angiotensin system, and edse-specific
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interventiongRomagnaniet al.,2017) It has been shown that the intake of
exogenous antioxidants prevents inflammation, aswerosis and
oxidative stress in CKD patients. Furthermore, sami@oxidants have been
suggested to exert uric acid- lowering properti@®tary polyphenols and
flavonoids reduced uric acid levels, suppresseddatixie stress, and
protected from kidney damage in multiple animatissaRoumeliotis et al.
(2019). Cicero et al. (2017) reported that treatment with polyphenols
significantly reduced circulating uric acid. Aldbere is a growing body of
evidence showing that flavonoids exert significaabtioxidant and
hypouricemic activities in vitro and in viy@auff and Hille (2009)

Lion’s foot (Alchemilla Vulgaris L) which is widely known as
lady’'s mantle, is traditionally used for the treatmh of women'’s illnesses,
wounds (Said et al., 2002; Tasic, 2012and Mills and Hutchins 2013),
upper digestive tract and diarrhea cause of itsgtanti-inflammatory and
antimicrobial activitiegFalchero et al.,2009andKaya et al. 2012) It has
been used to relieve stomach and intestine paihmas and obesityAfifi
and Abu-Irmaileh 2000 and Aburjai et al., 2007), for the treatment of
menstruation ailments and heada¢8aric-Kundalic et al.,2011)and skin
diseases(Saad et al., 2005) It possesses astringent, antioxidative,
antimutagenic, anticancer propertiefvlaisavljevic et al., 2019),
antidiabetic (Ozbilgin et al., 2019). It was used against hormonal
imbalancegqLans et al., 2006),reproductive disorderf/iegi et al., 2003)
and to inhibit the improvement of cardiovasculaedises and cystic fibrosis
(El-Hadidy et al. 2019) Furthermore,A. Vulgaris extract has been
demonstrated to have vasorelaxant and hypotensigegies(Takir et al.,
2015) Blumenthal et al. (1999) stated that the official recommended
dosage for the lion's foot is 5-10 g/day of theedrplant ElI-Hadidy et al.
(2018) attributed the antioxidants activities @&. Vulgaris to its high
polyphenols, flavonoids, tannins and saponins custédlso,Mradu et al.
(2012) recorded thatA. vulgaris has antioxidant and anti-inflammatory
properties due to its high concentrations of catedatechol, salicylic acid,
benzoic acid, ellagic acid and vanillic acid.
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Artemisia absinthiumL is a perennial herb belonging to the
Asteraceae family, commonly known as wormwood. bheeficial effects
of A. absinthiumhave been demonstrated in folk medicine and dirtrcals
(Batiha et al.,2020).It is an antioxidant-rich plant that can be consdras
a part of the daily die{Craciunescuet al., 2012 and Lee et al., 2013)
which exhibited several pharmacological activitisach as antimicrobial
(Juteau et al., 2003), antifungal activity(Saban et al., 2005) antiviral,
hypoglycemic (Moslemi et al., 2012) anthelmintic (Meschler and
Howlett, 1999), wound healing, anti-inflammatory, and cardiovaacul
diseases(Ahamad et al.,, 2019 and Sultan et al., 2020), provide
hepatoprotectivéiAmat et al., 2010) nephroprotective effect8¢ra and
Sharma, 2010) A. absinthiumhas nephroprotection  against
immunoglobulin A nephropathyKrebs et al., 2010). Furthermore, by
regulating oxidative stresA. absinthiunreduced renal toxicity induced by
azathioprine administration in ra(farzaneh et al., 2015). It has shown
antioxidant, antitumor and anticancer activiijgsebs et al.,2009; Shafiet
al., 2012; Koyuncu, 2018; Ali and Abbasi 202@nd Nazeri et al., 2020)
Its phytochemicals may protect against nephrotoxiciduced by cisplatin
(Mukhopadhyay et al.,2012).A. absinthiuncontains many phytochemical
compounds: lactones, terpenoids, essential oilgamc acids, resins,
tannins, and phenol®©mer et al., 2007) It also contains flavonoids (e.g.,
guercitin), flavonoid glycosides and phenolic acmdsich contribute to the
free radical scavenging mechani@fordali et al.,2005)

MATERIALS AND METHODS
Materials:

* Alchemilla Vulgaris Artemisia absinthiumred beef, animal fats and
other ingredients used to prepare burgers werehpaed from the
local market in Tanta City, Egypt.

» Casein, minerals, vitamins mixture and L-argininerav obtained
from El- Gomhoria Company.
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* Adult of Sprague Dawley albino male rats were otgdifrom The
Animal Colony, Food Technology Research Institudgyiculture
Research Center, Giza, Egypt.

Methods:
Burger preparation

Meat and fat were grounded separately in a méader by passing
meat through a plate having 6 mm holes. Burgersewermulated
according toAleson-Carbonell, et al., (2005) containing the following
ingredients: 60% red beef meat, 20% animal fat%ldalt, 0.2% cumin,
0.3% ground black pepper, 0.2% red pepper and 18%) (ice water. The
burger formula was divided and treated with two cmgrirations of
Alchemilla vulgaris,Artemisia absinthiumand their mixture (by 2.5 and
5%), each. Control without any additions was usedli assays. The beef
burgers were frozen at -18 °C.

Thermal treatment

The frozen burgers were thawed at 4°C for 12 haimen it was
cooked for 4 minutes for each side of the burgem{8 each sample of
burgers) at 220°C using an electric grill (Genwa¥-G66) and the distance
between the samples and the heat source wag@lveira et al.,2016)

Sensory evaluation:

Beef burgers were assessed for a ban umber oforgens
characteristics by fifteen members of the departmestaff of home
economics, Faculty of Specific Education, Tantavdrsity. Panelists were
instructed to evaluate color, texture, flavor, gdmardness, juiciness, and
overall acceptability. The panelists were chosersebaon previous
experience in evaluating burgers accordinyitet al (2012).

Biological evaluation
A total of (48) rats weighing 118 5g were housed in cages and
kept under normal healthy conditions. All rats werevided water and a

standard diet ad-libitum for 7 days as an adapigberiod, then they were
divided into 8 groups (6 rats each) as follows:
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Group (1): fed on a standard di@¥legative control)

Group (2): fed on a standard diet containing 2% L-arginine to
induce chronic renal failurgrokozawaet al, 2003)(positive control)

Groups (3 and 4): As group 2 + 5% and 10% odAlchemilla
vulgaris respectively.

Groups (5 and 6): As group 2 + 5%and 10% oArtemisia
absinthium respectively.

Groups (7 and 8):As group 2 + mixture ofAlchofemilla vulgaris
andArtemisia absinthiumat (5 and 10%) for 4 weeks

During the experimental period, rats were weighacheweek and
feed intake was recorded daily. Bodyweight gainceet (BWG %) was
determined(Chapman et al, 1959). Rats fasted overnight then were
sacrificed, collected blood and left to clot intcsatirized centrifuge tube.
The blood samples were centrifuged at 3000 rpmlfminutes, neatly
serum was separated and frozen at - 20 C in tistigptabe till analysis.

Biochemical analysis:

Estimation of serum urea was carried out as adlinyHenry et
al., (1974),uric acid was measured bljaisman and Muller (1977)method
and creatininéBartels and Bohmer 1971).

The activities of L- Alanine aminotransferase (AQlTand L-
Aspartate aminotransferase (AST) were determindgbdeadescribed method
of (Reitman and Frankel 1975) alkaline phosphatase (ALP) asdrum
albumin were estimated byietz et al., (1999) and (Webster, 1974)
methods, respectively.

Serum potassium (K) and sodium (Na) were measured
colorimetrically Henry et al.,1974andHenry, 1964,respectively).

Determination of serum malondialdehyde (MDA) was the
described method ofohkawa et al., 1979) glutathione reeducates (GSH-
RX) (Ellman, 1959) the activities of catalase (CAT) and superoxide
dismutase (SOpwere measured biebi (1984)and (Kakkar et al.,1984)
methods, respectively.
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Histopathological examination:

Rat’s organs (liver and kidney) were subjectedhistopathological
assay atthe Histological lab, Faculty of Veterinary Mediein Cairo
Universityaccording tdBancroft et al. (1996).

Statistical analysis:

All data were subjected to one—way analysis ofavere (ANOVA)
and represented as mean = SD and the data normalgyconducted by
Kolmogorov-Smirnov test. The comparisons amongedéfit groups were
performed using Tukey post h¢@nedecor and Cochran, 1967).

RESULTS AND DISCUSSION

Effect of wormwood, lion’s foot, and their mixtureon nutritional
parameters

Results from Table (1) showed that all animalseuritis study had
similar initial body weights and at the end of #eperiment, all groups
gave positive BWG. It could be noticed that ratmamistrated with 2 % L-
arginine showed a significant decrement in feedkat FBW and BWG %;
meanwhile, showed a significant increment in organght/BW. ratio in
comparison to all groups. However, the treatmerh wiorm-wood, lion’s
foot, and their mixtureesult inmarked improvement in the rats feed intake,
FBW and BWG%, on the other side decreased organghtdBW ratio
significantly, especially lion’s foot at the levelf 5 and 10 % which
recorded the best mitigating ability against amgenioxicity followed by the
mixture of worm-wood and lion’s foot at the levél58%6.

These results are in accordance \ViitiSaid (2008); Kabil (2011);
Shahat (2007) and Yokozawaet al. (2003) who confirmed that
administrated rats with 2% L-arginine led to a #igant reduction in feed
intake and BWG however, it results in a significatgvation in liver and
kidney weights comparison with the negative congy@up. HoweverEl-
Hadidy et al. (2018)found thatA. vulgariswhether powder or extract led to
a significant elevation in BWG % and feed intakenpared with CCl-
induced toxicityrats. These improvements were adaptedAbQarawi et

al. (2002)who stated that flavonoids might be improved thetaholic rate,
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regulate digestive enzymes and metabolic stimulathdso, A. vulgaris
improved the body weight of rats administrated vdtiSO4(Mohammed,
2020).

Table (1): Effect of wormwood, lion’s foot, and th& mixture on
nutritional parameters

Organs weight/body| Bodyweight | Feed Intakel
weight % Gain % (g/d)

Parameters Bodyweight

Initial Final Kidney Liver

weight (g) | weight (g)

112.0 236.7% 0.53° 2.44° 111.39 20.172
G1: -ve control

+2.10 +3.01 | +0.02 | +0.07 +5.64 +0.98
112.83 | 170.67 | 0.932 5.422 51.27 13.33
G2: +ve control
+1.33 +513 | +0.03| +0.06 +4.81 +1.75
1135 | 221.33 | 0.73° 3.00° 96.71° 18.00*"
G3: Lion’s foot 5%
+1.87 +280 | +0.04 | +0.07 +6.82 +1.41

114.17 | 20317 | 0.63%¢ | 3.01° 77.98%¢ 16.33>¢
+1.17 +598 | +0.04 | +0.08 +5.90 +1.21

G4: Worm-wood 5%

. 111.83 | 213.5¢F | 0.66°¢ [ 2.79° 90.93>¢ 17.83*°
G5: Lion’s foot 10%

+1.72 +251 | +0.07 | +0.10 +2.94 +1.47
112.33 | 195.00° | 0.58%%¢| 2.63¢ 73.59° 15.83>¢
G6: Worm-wood 10%
+1.21 +3.46 | +0.04 | +0.07 +2.18 +1.33

G7: Lion’s foot 5% + Worm-wood | 113.83 | 212.5¢° | 0.57%¢ | 2.88°¢ 86.71%¢ 17.00°
5% +1.47 +1.87 | +0.04 | +0.03 +3.55 +1.26

G8: Lion’s foot 10% + Worm-wood| 113.33 | 208.67°¢ | 0.55° | 2.49%¢ 84.17%¢ 14.17°¢
10% +2.25 +273 | +0.03| +0.16 +4.13 +1.17

Mean values in each column having different supgnsc(a, b, ¢, d, ) are significant.

Means with the same letter are insignificantly efiéint.
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Effect of lion’s foot, wormwood, and their mixturen renal functions:

Table (2) presented the changes in serum ureageit; creatinine,
and uric acid as a result of administration of Qhaine to experimental
diets. From the obtained results, it could be olmkrthat G2 (positive
control) showed severe impairment in renal funajomanifested by
increased serum levels of urea nitrogen, uric aamdl creatinine in
comparison to G1 (normal control) and all othertmeent groups. The
treatment with lion’s foot, wormwood and their mixg reversed the effects
of L-arginine, as there were significant decreaseshe levels of urea
nitrogen, creatinine, and uric acid compared todbetrol positive group.
The best results were recorded to the mixtureoofdi foot and wormwood
(G8 followed by G7) at the levels of 10 and 5%pesdively.

The results of renal functions support the repoft¥okozawa et
al. (2003)who stated that feeding rats on 2%L-arginine fdadys caused a
significant increment in serum urea nitrogen aneatinine levels. Also,
Baylis (2006); El-Said (2008); Kabil (2011and Shahhat (2007)found
that administration of 2% L-arginine for 4 weeksuks in chronic renal
failure which was identified by increased serunels\wof urea, uric acid and
creatinine. Supplementation wigvulgarisrestored the high levels of urea,
uric acid and creatinine in CGlireated ratgAl-Asmari et al., 2014) EI-
Hadidy et al. 018)observedsignificant reductions in serum levels of urea,
uric acid and creatinine of rats fed @éanvulgaris powder or extracts in
comparison to the positive control group and atteld these decrements to
its antioxidants content. Dietary polyphenols atavdnoids reduced uric
acid levels, suppressed oxidative stress and pgeatdoom kidney damage
in multiple animal studieRoumeliotis et al.,2019). Daradkaet al. (2014)
showed that serum urea and creatinine were decresigaificantly to
almost normal levels in diabetic rats treated wAthabsinthiumethanol
extract after alloxan treatment. Alsd,. absinthium extracts treatment
groups significantly decreased the levels of urehaeatinine compared to
the diclofenac control grouffuarniz et al., 2020).Furthermore, shikimic
acid isolated from A. absinthium had renoprotectefeects identified by

decreasing the high level of serum creatinine aodfioned by the

a2
{ 833)




== Protective effect of Worm-wood (Artemisia absinthiuL_.) and Lion’s foot (Alchemilla vulgaris L. )m—

histological kidney recovery in mice with kidneyury induced by cisplatin
(Lee et al., 2020). Shikimic acid is a natural phenolic compound and
possesses antioxidant activid-Malki, 2019).

Table (2): Effect of lion’s foot, wormwood and thei mixture on
renal functions.

Urea (mg/dL) |Creatinine (mg/dL)|Uric acid (mg/dL)
47.50° 0.57' 1.75°
G1: -ve control
+1.69 +0.12 +0.10
251.62% 5.322 4.442
G2: +ve control
+15 +0.48 +0.36
_ 146.81° 1.55° 2.51°
G3: Lion’'s foot 5%
+1.65 +0.05 +0.32
143.28° 1.43¢d 2.09%¢
G4: Worm-wood 5%
+1.77 +0.05 +0.12
, 143.62° 1.48°¢ 2.15P¢
G5: Lion’s foot 10%
+3.23 +0.13 +0.28
148.42 1.00%ef 1.93¢%¢
G6: Worm-wood 10%
+2.01 +0.33 +0.10
G7: Lion's foot 5% 134.18"¢ 1.03%4¢ 2.130cd
+ Worm-wood 5% +2.49 +0.30 +0.12
G8: Lion's foot 10% 129.72¢ 0.77°f 1.84°%4
+ Worm-wood 10% +3.25 +0.09 +0.06

Mean values in each column having different supigsc(a, b, ¢, d, e) are
significant.

Means with the same letter are insignificantly efiént.
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Effect of lion’s foot, wormwood and their mixtureroserum potassium (K)
and sodium (Na) levels:

The changes in serum potassium (K) and sodium yalaes were
summarized in table (3). It could be noticed thed t-arginine treatment
group results in a significant reduction in the walof serum Na and
elevated the K level significantly relative to thermal rats group and all
other treatment groups. By the contrary, rats fedliets containing worm-
wood, lion’s foot and their mixture reversed thieefs of L-arginine as they
increased Na serum levels significantly and deegas serum levels
significantly. According to data, groups G4, G6daa8 recorded the most
improvement concerning serum Na values howeverypgroG6 and G8
concerning serum K values without significant diieces compared to the
negative control, assuming a powerful action in tt@ncern to the
combination of lion’s foot and wormwood.

These results are going along withSaid (2008)andKabil (2011)
concluded that a 2% L-arginine induced a significentrease in serum
potassium level and a significant decrease in sexoghium level in chronic
renal failure rats as compared to the negativerabrifoo et al. (2018)
concluded that in patients with chronic kidney ds®the higher the urinary
Na/K ratio over 24 hours, the faster the deterioratof renal function.
Sarafidis et al. (2012) reported that sodium imbalance can be induced in
patients with CKD because the ability of kidneysrégulate dilution and
concentration becomes impaired as the renal diggaggesses. Moreover,
chronic kidney disease has reported a significahtgher incidence of
hyperkalemigSarafidis et al.,2012).Also, an analysis of population-based
registries found that second episodes of hyperkalemere documented
within 6 months of the initial occurrence in 40% pdtients with CKD
(Adelborg et al.,2019).Amin et al. (2020)indicated that there is a strong
association with the serum increased concentradrddDA and reduced
serum antioxidant, potassium and calcium in obedems compared to
control except serum sodium level increased.

a2
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Table (3): Effect of lion’s foot, wormwood and thei mixture on sodium
(Na) and potassium (K).

||Groups NA K

||Gl: -ve control 142.00+179  4.41+0.46
||GZ: +ve control 120.83 +3.13 8.90 + 0.82
||G3: Lion’s foot 5% 134.67 +2.16 6.71+0.13
||G4: Worm-wood 5% 138.17 +3.06"°¢ 5.83+0.52°
||G5: Lion’s foot 10% 137.17 +2.79°  6.08 +0.4P
||GG: Worm-wood 10% 140.41 +0.46°  4.80 +0.30
||G7: Lion’s foot 5% + Worm-wood 5% 1136.95 +0.68° 6.02 +0.49
||GS: Lion’s foot 10% + Worm-wood 10% 139.10 + 0.66°  5.04 + 0.3

Mean values in each column having different supigsc(a, b, ¢, d, e) are
significant.

Means with the same letter are insignificantly efiéint.
Effect of lion’s foot and wormwood and their mixteron liver functions:

Results in the table (4) showed that administratid L-arginine
increased the value of serum liver enzymes GPT, GAIP, Total
bilirubin, and Albumin in comparison to the controkgative group.
Meanwhile, the treatment with lion’s foot, wormwoaahd their mixture
reversed the effect of L-arginine, as there wasgaifgcant decrease in
levels of GPT, GOT, ALP, Total bilirubin, and Albumin comparison to
the control positive group. The best result wasmed for the mixture of
lion’s foot and wormwood (G8) at a level of 10% armgahe other herbs
treated groups followed by (G6) worm-wood group &vel of 10%.

These results are in parallel wiBaylis (2006); EI-Said (2008);
Kabil (2011) and Shahat (2007who confirmed that L-arginine- induced
chronic renal failure rats have an elevation in liier enzymes levels. In
addition, this finding was confirmed by other steslivhich reported that L-
arginine administration induced albuminurfidluang et al., 2021 and
Peterset al.,1999) as a result of kidney injury and/or protein reapson
a2
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tubular blockad€Bello et al.,1999) On the other hand. vulgarispowder
and extracts diminished the high level of ALT, ASALP, and bilirubin
significantly, however, serum albumin significanthcreased as compared
to the CCj treated group El-Hadidy et al., 2018). Also, A. vulgaris
treatment showed significant reductions in AST &hd in ZnSQ, treated
rats (Mohammed, 2020).The hepatoprotective properties &f. vulgaris
extracts have been demonstrated againsi-id@uced liver injury(Bahadir

et al., 2017) Also, A. absinthiumextracts treatment groups significantly
decreased the levels of AST, ALT and ALP comparedhe diclofenac
control group(Guarniz et al.,2020) Amat et al. (2010)and Ansari et al.
(2018) attributed the hepato-protective effect Af absinthiumto the
decreasing of AST, ALT, and bilirubin levelsihese liver function
improvements maybe because of the antioxidantsenbn(polyphenols,
tannins, and flavonoids) &. vulgarisand A. absinthiumwhich have anti-
inflammation and wound healing activiti€&ilani and Janbaz, 1995;
Shrivastava et al., 2007; Ergeneet al., 2010; Al-Asmari et al., 2014;
Ansari and Maiti, 2018 and Samani et al., 2018) The important
mechanism of hepatoprotective activity is relatedts ability to transfer
hydrogen to free radicals, activate antioxidantyemes, and inhibit oxidases
(Huang et al.,2018).
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Table (4): Effect of lion’s foot, wormwood, and th@ mixture on liver

functions.
Parameters ALT AST Total Albumin
ALP (U/l) | bilirubin
(UIL) (UIL) (ma/ dL) (g/dL)
I=
G1: -ve control 34.98° | 60.96' 63.69' 0.45%¢ 3.63%¢
+0.89 |+161 |+0.61 +0.03 +0.22
G2: +ve control 70.77* | 108.82% | 125.424 0.99?2 6.26%
+521 |+241 |+454 +0.09 +0.47
. 60.36° | 90.89" 102.80° | 0.67° 4.35°
: ’ 0
G3:Liomsfoot5% | [ 539 |+150 |+2.42 +0.04 +0.07
46.84° | 82.75° | 87.32%¢ | 0.58"° 3.59%¢€
. - 0,
G4: Worm-wood 5% | ) 46 | +354 |+544 | +0.04 +017
. 49.80° | 76.36° | 93.26° 0.53¢%¢ 4.13¢
: ’ 0
G5: Liows foot10% | 167 |+180 |+1.96 |+0.06 +0.21
35.45° | 72.82¢ | 83.05° 0.43%¢ 3.48°
. - 0,
G6: Worm-wood 10% | \ > o6 | 4244 | 2252 | +0.04 +0.07
G7: Lion’s foot 5% + | 49.55° | 81.80° | 91.30°¢ | 0.48%%¢ 3.91¢%¢
Worm-wood 5% +2.12 | +3.04 +1.95 +0.08 +0.07
G8: Lion’s foot 10% + | 36.63 | 68.22° | 82.13° 0.41° 3.70%¢
Worm-wood 10% +213 |+080 |+1.72 +0.05 +0.06

Mean values in each column having different supigsc(a, b, ¢, d, e) are
significant.

Means with the same letter are insignificantly efiént.

AST: Aspartate transaminase ALT: Alanine transasenaALP: alkaline
phosphatase

Effect of lion's foot, wormwood, and their
oxidative/antioxidant biomarkers:

From the presented data in Table (5) it could bgced that L-
arginine administration caused a demotion in tatdloxidants, glutathione
reductase (GSH), superoxide dismutase (SOD) aradasat (CAT) levels,
however, it showed an elevation of malondialdeh{dPA) levels relative
to the normal control group (-ve). On the other dhathe antioxidants
parameters of total antioxidants, SOD, CAT and Giels showed
significant increases in rats fed on a diet comgiriion’s foot, wormwood

mixtureon plasma
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and their mixture versus the corresponding posigraup (+ve). It's clear
that Treatment with lion’s foot, wormwood and theixture at all levels
markedly reversed the alterations in biochemicahipeters induced by L-
arginine. G (8) which was treated with a mixture lmin’'s foot and

wormwood at the level of 10% followed by G (6) whiwas treated by
worm-wood group at the level of 10% had the bestiltén increasing total
antioxidants, SOD, CAT and GSH levels and lowerthg elevation of
MDA level caused by administration of L-argininethigut any significant
changes compared to the negative control group.(-ve

These results are in accordance withako et al. (1998) who
demonstrated that MDA level was significantly eledaafter L-arginine
administration however, superoxide dismutase (S&@1d) catalase activities
decreased significantly. On the other haaidiHadidy et al. (2019)reported
that rats fed on diets containing lion’s foot powde extract were a highly
significant increase in glutathione reductase médew recorded a
significant decrease in the serum MDA level of GQGteated rats. These
improvements may be due to polyphenols and flawmaontent in the
lion’s foot which affects working as a scavengimgef radical to prevent
liver cell damage(Jayathilake et al., 2016) A. vulgaris, reduced serum
MDA levels numerically and suppressed lipid perationh in a dose-
dependent manner of high environmental temperatubpeoilers(Késeman
et al.,2021) Boroja et al. (2018); Kiselovaet al. (2006)andVlaisavljevic
et al. (2019) attributed the antioxidant properties &f vulgaris to its
phenolic compound, especially tannif®ra and Sharma (2010)found
that pre-treatment witi\rtemisia absinthiunextract significantly decline
GSH content, SOD and CAT activities in rats suffgrirom focal ischemia.
A. absinthiumextract reduced MDA levels in liver injury ratsdurced by
CCL4 however, increased SOD and GSH leyAlmat et al.,2010) Also,
Bagheri et al. (2020) showed that thA. absinthiumextract significantly
improved oxidative stress markers (SOD and MDAthie kidney tissues of
diabetic-treated ratsAl-Malki (2019) stated that shikimic acid isolated
from A. absinthiumacts as a strong antioxidant agent which incre8€Hs3,
GSH levels and decreases MDA in diabetic rats. iwvp,vsignificant
)
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inhibition of oxidative stress was found in the wahnervous system after
oral administration ofA. absinthiumextract. The amount of TBARS also
decreased and the concentrations of superoxideglamathione dismutase
increased, which indicates the possibility of usaxgracts of this plant as
antioxidant agent@Bora and Sharma, 2011 and Kamaliet al.,2015) this
effect may be related to the phenolic coniit et al.,2013) presence of
naringenin and caffeic acighbika et al.,2022)and shikimic aciqSaltveit,
2017).The oxidative stress in kidney cells induced vatéplatin had been
regulated using wormwood extract and shikimic aloid decreasing the
reactive oxygen species (ROS) accumulaflaee etal., 2020)

Table (5): Effect of lion’s foot, wormwood, and th& mixture on plasma
oxidative/antioxidant biomarkers.

|Parameters Total SOD MDA
o (U/mg Catalase GSH (nmol/g
Groups antioxidants ) X
tissue) tissue)

212.51% | 902.31+ 1079.05*° | 2.02¢
+4.49 10.08° +39.22 +0.19

151.22° | 710.74+ 313.61° 24.20°
+3.92 47.77° +22.58 +0.91

183.40F 996.30+ 764.68 7.5
+5.19 7.19° +8.82 +0.45

189.20°F 979.85+ 1038.36° 4.40°
+4.80 6.32% + 44.96 +0.65

. 210+0.07 19025 1001.47+ 929.9¢° 4.01¢
. 1 0
G5: Lion's foot 10% ab +1.81 8.39° +3577  +0.07

190.57° 993.58 + 1128.04% 2.79°
+4.87 2.47% +25.15 +0.16

199.60°  985.96 + 936.2% 4.63°

G1: -ve control  |1.38 + 0.05'

G2: +ve control  0.40 + 0.02

G3: Lion’s foot 5% {1.75+ 0.03

G4: Worm-wood 5% : 1.16 + 0.06

|G6: Worm-wood 10% 2.19 + 0.18

D I} 0,
G7: Lion’s foot 5% 1.88 + 0.0F

+ Worm-wood 5% +4.03 3.582 +73.21 +0.30
G8: Lion’s foot 10% 2 04 + 0.08 204.16° 1002.90+ 1075.05*°  2.58¢
+ Worm-wood 10% ~° T +5.46 5.592 +16.22 +0.08

Mean values in each column having different supigrsc(a, b, ¢, d, e) are
significant.
Means with the same letter are insignificantly efiént.
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SOD: Superoxide dismutase. GSH: Glutathione redacta MDA:
Malondialdehyde (MDA).

Sensory evaluation of hamburgers fortified with lio's foot, wormwood,
and their mixture:

The statistical analysis revealed that sensorypenees of
hamburgers prepared with the addition of lion’stf¢bF), wormwood
(WW), and their mixture (WW-LF) at levels of 2.5%nd 5% were
significant differences for all parameters as showrFig. 1 and 2. The
highest value was recorded for control burgersofedd by lion’s foot at a
level of 2.5% for all parameters. Generally, a hpgincentage of wormwood
was added, a low score of acceptability, taste,r,odod Flavor was
achieved. It can be concluded that the panelisteied hamburgers up to
5% lion’s foot and 2.5% wormwood only. That indesthe lion’s foot has
a sweet, better taste which can be taken on itsa@wn an herbal mixture
(El-Hadidy et al.,2019).In small quantitiesA. absinthiunis recommended
for seasoning meat, vegetable soups and freshalgst It is also used as a
dye and flavoring in the traditional Korean rice&kedgreen songpyeon”,
which is an integral part of the celebration of tbleuseok” thanksgiving
festival. In MoroccoA. absinthiums added to mint teéEuropean Food
Safety Authority, 2020)
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Histopathological examination:

Kidney: Rat’'s Kidneys in the normal group (G1) and groups§
and 8) rats showed normal histological tissues.(Big Meanwhile, the
kidney of rats treated with 2% L-arginine alone J@@vealed atrophy of
glomerular tufts and vacuolization of epithelialitig renal tubules (Fig. 4).

o)
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Moreover, the kidney of (G3) lion’s foot 5% and (Giixture of lion’s foot
and wormwood at the level of 5% showed congestibrkidney blood
vessels (Fig. 5). However, the kidney of rats froime group (4) 5%
wormwood treatment showed slight congestion of garar tufts (Fig. 6).
Rat’'s kidneys treated with Wormwood 10%, lion’s fob0% and the
mixture at the level of 10% didn’t show any histgittal changes.

Liver: The liver of male rats in the normal group (G1) andups
(G 5, 6 and 8) didn’'t show any histopathologicabhmes and showed
normal architecture of the central vein and norsialsoidal (Fig.7). On
other hand, liver tissue in the L-arginine group2)Ghat induced renal
failure figure (8), showed necrosis of hepatocytessociated with
inflammatory cells infiltration. But the result bfstopathological changes in
G (3 and 4) lion’s foot 5% and wormwood 5% treattsdrave shown mild
return normal hepatocyte with slight kupffer celtgivation(mild response)
figures (9 and 10), respectively. While the resuiftshistopathological
changes in G (7) mixture of lion’s foot and wormwloat the level of 5%
treatment has shown small focal hepatic necrosisocéted with
mononuclear cells infiltration figure (11). Livetissues which treated with
Wormwood 10%, lion’s foot 10% and the mixture aé tlevel of 10%
showed normal parenchymal tissue with no inflamamafigure (7).These
results agreed witiMohammed (2020)who reported thatA. vulgaris
improved histological changes in ZnSO4 treated. fAtermwood extract
diminished the pathological changes of azathiopmm&y be due to its
antioxidant activitiesKarzanehet al.,2015)
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Fig. 3. Kidney of rats from Fig.4. Kidney of rat from Fig. 5. Kidney of rat from
groups (1, 5, 6, and 8) showed positive control (G2) showing groups (3 and 7) showing
no histopathological changes atrophy glomerular tufts and congestion of renal blood

(H and E x400). vacuolization of epithelial vessel (H and E x400).
lining renal tubules (H and E
x400).

7
¥l {

Fig. 6. Kidney of rat from Fig. 7. Liver of rat from Fig. 8. Liver of rat from
group 4 showing slight groups (1, 5, 6, and 8) group (2) showing necrosis

congestion of glomerular showing no of hepatocytes associated
tufts (H and E x400). histopathological changes with inflammatory cells
(H and E x400). infiltration (H and E

R e R
Fig. 10. Liver of rat from  Fig. 11. Liver of rat from
groups (3) showing slight group (4) showing slight group (7) showing small
kupffer cells activation (H kupffer cells activation (H focal hepatic necrosis

and E x400). and E x400). associated with
mononuclear cells
infiltraton (H and E
x400).
({ 843)
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Conclusion

From this study, it can be stated that lion’s fosgrmwood and

their mixture have Reno protective, hepatoprotectand antioxidants
activities against adverse effects of L-arginine #mese may be attributed
to their antioxidant contents.
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