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STUDY THE EFFECT OF DIFFERENT LEVELS OF RED RADISH SEEDS AND CELERY
SEEDS ON RATS SUFFERING FROM OSTEOPOROSIS

Thnaa M. H. Gouda’ Hoda Mohamed Hanafi™

Abstract:

This study carried out to investigate the effectidferent levels of
red radish seeds (RRS) and celery seeds (CS) @oggiticoid induced
osteoporosis in rats. Thirty five non -pregnant éemalbino rats with aged
6-8 weeks, weight 170 to 200g, divided into two mgroups, the first
group fed on basal diet as negative control andrskecnain group fed on
basal diet injected with glucocorticoid (4mg/kgB#V) three times a week
for three weeks to induce osteoporosis. Five gravge fed on basal diet
containing 10%, 15% of RRS and CS and mixture 8%/RRS and CS for
sixty days. The results of macronutrients and nailseof RRS and CS were
determined; protein, fiber, carbohydrates, calciupotassium and
magnesium were high in RRS (29.16, 25.131, 35.889, 396 and 316),
while fat, ash, calcium, potassium and magnesiume wletermined in CS
(5.67, 21.13, 115.93, 108.02 and 32.76). The biokgesults indicated
increasing in body weight gain, the best resulmagd in the mix group
(20.07 gm). Vitamin D, Ca and P increased gradu&éjradiol, Parathyroid
hormone, AST, ALT, ALP, urea, creatinine, BMD, BM@nd bone
histological structure showed the best results inix ngroup,
Histopathological examinations of the liver, kideegnd bones confirmed
the results of the biochemical analyses. In comaiydRed radish and celery
seeds have anti osteoporotic activity in glucocortl induced osteoporosis,
so it was recommended intake of Red radish andycskeeds for patient
with osteoporosis.

Keywords: Radish seeds, celery seeds, bone pame bbffness,
osteoporosis.
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I ntroduction

bioactive food components such as polyphenolspteaoids,
phytoestrogens, sterols, stanols, vitamins, misedaétary fiber, fatty acids,
probiotics, prebiotics, and bioactive peptidesemesal food and seeds , an
increasingly important health-promoting role is rdsed (Kulczy et al.,
2016) nutritional or non-nutritional components founa the foods or
formed during technological processes of foods erayance physiological
and metabolic functions of bone, homeostasis, fionaof bone and
normal skeletal result from the osteoclast-medi&texe resorption, so the
bone disruption can result in osteoporosis andossterosigWang et al.,
2017; Huang et al., 2019; Yin et al., 2019),Poor diets resulting in a lower
in body reservoirs of iron, calcium, magnesium,agetum, zinc and other
essential minerals, it was caused anemia, zinccidafiy, osteoporosis
(Montazery et al., 2006) Osteoporosis is a skeletal disease of both gender
specialty female following menopause by the redubene mass, bone
mineral density (BMD) and microstructural damaddeads to fracture in
the lumbar vertebrae, spine, forearm, shouldet the hipgFerdous et al,
2015; Yoo and Park, 2018).Diet rich in plant foods with high antioxidant
content with lifestyle changes may improve boneerahdensity and reduce
the osteoporosi@leff et al., 2021) Radish Raphanus sativus) is one of the
most important vegetables in Asia, particularlyGhina, Japan, and Korea.
It has various kinds; their characteristics are doeits phytochemical
content, anthocyanin pigments and isothiocyanatsponsible for the
pungent flavor and distinctive tagdishio, 2017, radish is low in calories
and a good source of calcium, magnesium, coppengamese, potassium,
vitamin B6, vitamin C, and FolatéDepartment of Agriculture, 2020).
Radish and its extracts is as a source of bioactivepounds with clinical
and health impacts in the diseases of hypertenstamgiometabolic
disorders and as an antimicrobial and antioxidaygna and used in the
pharmaceutical industryManivannan et al., 2019).RR is the known old
vegetables and consumed of the Brassicaceae fainhgs leaves, roots,
seasoning vegetables and oilse¢@&CD, 2016), it contains chemical
compounds with health benefit@lanivannan et al., 2019) such as,
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vitamins and minerals particularly (folic acid, hotyanin, potassium,
calcium, copper, iron, phosphorus, and zinc), faoeat antioxidanfHossam
et al., 2022) these elements appetizing ,aids in digestionyaies the liver,
detoxification and protect from cancétaafar et al., 2020)(Magda et al.,
2021) reported that roots of radish are contain ( 38fB84Qnoids, (8.4%)
non-flavonoid polyphenols, (8.5%) terpenes andvagities, (6.4%) fat and
fatty related compounds, and (5.6%) glucosinolatesaves have high
concentrations of macronutrients, calcium, potassisodium, fiber, fatty
acids and nonflavonoid polyphenols have a pos#ifect in the prevention
and treatment of osteoporosis, while sprouts arenagor source of
flavonoids (anthocyaninp-carotene and vitamin C and glucosinolates),
glucosinolates also high in seeds, so radish makestrengthening and
improving the density of bones, and improving olldnaalth (Goyeneche
et al., 2015; Rosario Goyeneche et al., 2015; Rezk et al., 2019). Various
herbal plants have shown pharmacological activitytrieating various
diseases, because of activity of their variousadgmnts like antioxidant and
organic products which to diminish the osteocldStlihu Shinkafi et al.,
2015; Khairullah et al., 2020; Solikhah et al., 2020), such as celery is a
popular Chinese vegetable and its seeds consumea asedicinal herbs
(Kooti and Daraei, 2017; Sarah and Shajini, 2021), according to
Lujuan Jiaa et al., (2020)studied the flavonoids of celery may be used as
functional foods , and it has therapeutic impacts asteoclast-related
(Aswin Rafif Khairullah et al., 2021). Also, its roots, stems, leaves and
seeds have medicinal uses. Modern pharmacologiodies and animal
studies have shown the medicinal impacts of ce(@yand celery seeds
(CS) in lowering blood pressure and lipid levelscdese they contain
antihypertensive and lipid-lowering ingredientssaalt contains vitamins,
minerals and nutrient¢Moghadam et al., 2013) in addition to it has
gastroprotective ,cardioprotective, antimicrobial, neuroprotective,
hypolipidemic, antioxidant, antifungal and antitaxhmatory(Al-Howiriny

et al., 2014; Rumiyati et al., 2016; Genatrika et al., 2019; Jittiwat et al.,
2020) The studies have shown that celery powder carudsl as an
effective nutrient, rich in calcium and increasmé density, it has positive
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impact on resist fracture@ahuri, 2011), it also is rich in volatile oils,
organic acids, sugars and flavonoid$e et al., 2017; Li et al., 2018;
Guijarro Real et al.,, 2019) Celery contains apigenin and luteolin,
effectively inhibit osteoclast differentiation aggiard against bone loss to
prevent osteoporosid.ee et al., 2009; Shin, et al., 2012; Kumar et al.,
2015) The use of celery seeds have no side effectshamd antioxidant
properties(Safi Obeais AL-Kafajii, 2013). Celery seeds are also used in
the Uyghur medicine of China to treat hypertensianhritis, rheumatoid
arthritis, muscle pain, inflammatory diseases anidndy diseases.
Numerous flavones have been isolated from celexgisancluding luteolin,
apigenin, corresponding glycosides, graveobiosigdgraveobioside B, and
apiin (Xu, et al., 2020; Osés et al., 2020; Dias et al., 2021). Flavones of
celery seeds, such as luteolin is excellent natardgioxidants that can
prevent or treat oxidative stress-related diseaséshyperglycemiéChao
Zhang et al., 2022) so it can be used as an effective alternativedat
diabetic mellitus(Ali et al., 2019)According to(Shaopeng et al., 2019;
Anish Desai et al., 2022)eported that celery seed extracts have anti-gout
properties, through anti-inflammatory and antiotiva effects.Seyyedeh
Maryam Hosseini Shirazi (2015)showed that celery supplements can
prevent the development of bone diseases in ovghivemiddle-aged
women. The seeds, leaves, and stems of celery earsdd to treat gout,
rheumatism, arthritifKumar et al., 2015) (Kooti and Daraei, 2017)
studied the medicinal properties of celery seedsamas-inflammatory
activity because of phytochemical constituents adidition to research
studies on the role of celery seeds in treatingrigiseases, gout, arthritis,
and urinary tract infection§Cooney et al., 2011)Touba and Esmaeil,
(2022) showed that eight weeks of Pilates training wittlery seed
supplement led to decline antinuclear antibody (ANA middle-aged
women with rheumatoid arthritis. RadidRaphanus sativus) is a vegetable
of the Brassicaceae (cruciferous) family that cmstadisease-fighting
antioxidants and can help reduce blood glucosddéManivannan et al.,
2019; Banihani, 2017). It has been proposed that oral treatment of radish
seeds reduces insulin resistance in Sprague-Dawdéy, mostly via
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lowering blood viscosity, which enhances the bigdaffinity between
insulin receptors, hence increasing glucose ahbsordfTurrini et al.,
2015).

Dried radish seeds (RS, Raphani Semen, Lai ku-€hinese) are
classified in the China Pharmacopoeia and have Itegn used
professionally to alleviate food indigestion, uppdydominal distension,
constipation, panting, and coughing in Chi@dacky, 2023).In India, RS
has a therapeutic impact on asthma and other disstersAruna et al.,
2012).The glucosinolates (GLSs) concentration in radisbds was 3 to 6-
fold greater than that in sprouwt§uo and Zhu, 2025).GLSs, which are
peculiar to cruciferous vegetables, are precursdrenicals of
isothiocyanates (ITCs) with specific functional fues (Alloggia et al.,
2023, which is why they are recommended for intakeeaiment of
glucocorticoid drugs have many side effects andnaeded for treatments
of many diseases. So that the purpose of this stiadyto evaluate the effect
of different levels of red radish seeds and cekagds on glucocorticoid
(dexamethasone) induced osteoporosis in female rats

MATERIALS AND METHODS
Materials

Red radish seeds and celery seeds were obtained AloFagr
company of agricultural seeds, spices, and medi@tants, in October,
Egypt. The betamethasone was purchased from phafaigghams-Giza in
Egypt, Dexaglobe Ampoules. Kits for serum analygee purchased from
Bio Diagnostic Company, October, Egypt. EIl Gomhar&p., Cairo, Egypt
provided casein, sucrose, maize oil, fibre (ceialp mineral and vitamin
mixtures, choline chloride, D-L methionine, and meaistarch. Rats were
obtained from the Giza Agricultural Research Center
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Methods
Experimental procedure
Proximate Composition of red radish seeds and celgiseeds

Moisture, crude lipid, ash, crude fibre, and crpdeteins, according
to the AOAC (2005). The moisture contents were ri@teed by drying the
seeds at 105 °C until they attained stable weight® ash concentration
was determined by burning of the seeds at 550 f@.nitrogen (N) value
was determined using the Kjeldahl procedure. Cpudéeins were assessed
as N x 6.25(Imran et al. 2008). The lipid content was evaluated using a
Soxhlet method. Difference as indicated by cal@ugatotal carbohydrate
contents(Muller and Tobin 1980) by gathering the sample's total fiber,
lipids, proteins, moisture, and ash levels and ragbhg them from 100.
Each therapy was evaluated three times.

Minerals Content in red radish seeds and celery sds

A burning cup was filled with around 0.5 g of dgnsples and 15
mL of pure HNO3. The samples were burnt at 200 riGaimicrowave
digester (Milstone digester; Ethose—D, GmbH, Lauatki Germany), and
the solution was diluted with deionised water te ttesired amount. The
mineral content was analysed as follows: The totabgen content was
estimated using Kjeldahl's procedur@dotsara and Roy 2008).Calcium
(Ca) and potassium (K) contents in digested dryptesnof red radish seeds
and celery seeds were measured individually usiBfp@ flame photometer
(Jenway, UK), and the results were representedgdsgnalry sample.

Biological Experiment
Animal, housing and diets:

Thirty-five non -pregnant female albino rats witled between (6 to
8 weeks) and about 170 to 200g body weight, dividemltwo main groups.
The first main group (5 rats) and The second manu (30 rats) fed on
basal diet according to (Reeves et al.,1993).Tlkkersk main group were
injected with beta methasone at a dose of 4 mglkftBree times a week
for three weeks to cause osteoporosis. After timat @t was taken from
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each group to make sure incidence of osteoportiss, the second group
divided into six groups such as each group corfigs rats). The first
group fed on basal diet as positive control, batdloups (3, 4, 5 and 6) fed
on basal diet containing 10% - 15% red radish s@R&S) and 10%- 15%
celery seeds (CS) respectively. The last groupvgd a mixture of 7.5% red
radish seeds and 7.5% celery seeds for sixty day.

Biochemical Analysis
Biological Determination

Biological evaluation of the various tested die@svearried out by
determining the body weight gain percentage (BWGa#g organ weight /
body weight percentage accordingdbapman et al., (1959).

BWG% = (Final weight - Initial weight) / (Initial wight) X 100.
Organ weight/ body weight % = (Organ weight / Fiwalight) X 100.
Determination of vitamin D

Serum vitamin D levels were measured using an eazinked
immunosorbent assay (ELISA) as reportedbywekh (2008)

Determination of Calcium

Calcium was determined using the technique provige&indler
and King, (1972).

Determination of Phosphorusin serum

Phosphorus was determined using faly and Ertingshausen
(1972)technique.

Parathyroid hormone (PTH) and Estradiol (E2)

Parathyroid hormone (PTH) was measured using tlanigue
outlined by Bouillon et al (1990) Estradiol () was determined using the
technique described atcliffe et al., (1988).

Liver and kidney function

Blood samples were taken from the orbital plexusis/@ising thin
capillary glass tubes, deposited in centrifuge sutsghout anticoagulant,
and allowed to clot. Serum samples were analysexd o diagnostic kits

C a3
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after being centrifuged at 3000 rpm for 15 minut&&rum urea was
measured using the technique describedrdycett and Soctt (1960)just
nm to 550 nm.Tietz (1986 determined serum creatinine using a
spectrophotometer (model DU 4700) set to 510 nne. &dtivities of alanine
aminotransferase (ALT) and aspartate aminotransferAST) were
measured calorimetrically using a spectrophotomg@terdel DU 4700) at
505 nm, following the method oReitman and Frankel (1957).The
activity of alkaline phosphatase (ALP) was assesséalimetrically using a
spectrophotometer (model DU 4700) at 510 nm, falgathe method of
Belfield and Goldberg (1971).

Bone mineral density and content assay

Each animal's right femur was dissected and cdyefldaned before
being measured for bone mineral density (BMD) aaodebmineral content
(BMC) by dual energy x-ray absorptiometry (DEXA)ing an XR 46,
version 3.9.6/2.3.1 instrument equipped with deaditasoftware for small
animal measurements in the bone mineral density, dedical Service
Unit, National Research Centre, Doki, Egypt. BMDswastimated using
BMC/BA (Bagi et al., 2011).

Histology

Each rat in the seven groups had its liver, kidrad right femur
bone removed and fixed in 10% formal saline forhddirs. The bone was
decalcified using formic acid. Washing was don¢ajm water, followed by
dehydration with serial dilutions of alcohol (metthgthyl, and 100% ethyl).
Specimens were cleaned with xylene and embeddpdraffin in a hot air
oven at 56 degrees for 24 hours. Paraffin bees trggxe blocks were
sectioned at 4 micron thickness using a slide nocne. Tissue slices were
collected on glass slides, deparaffinized, andhethivith haematoxylin and
eosin for routine examination under a light electnicroscope Banchroft
et al., 1996).
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Statistical analysis

The data from the current study was statisticallypjected to
analysis of variance (ANOVA) according Emedecor and Cochran (1980)
using the computerized application SPSS versiori f@0 Windows. The
least significant difference (LSD) value was utliz to determine the
difference between means. Data was reported as m&dh. Values were
considered significant if P < 0.05, otherwise n@n#icant.

Results and discussion
Proximate Composition

Table (1): Major chemical constituent of Red Radishseeds and Celery
seeds in dry matter

I Constituents
Mategials | Moisture | Protein | Crude Fat| Crude Fiber| Ash Carbohydrateq
% % % % % %
RRS 3.92 29.16 1.08 25.131 5.12 35.589
CSs 7.38 19.00 5.67 14.52 21.18 32.3
RRS: Red Radish Seeds *CS: CeleBgeds

As shown inTable (1) moisture percentage in celery seeds is higher
than the one in red radish seeds (7.38 and 3.928pkctively. Proteins are
complicated molecules that serve a multitude cégah the body. They can
be both good and harmful to bone health, depenaiinhe amount and kind
of protein consumediHeaney and Layman, 2008)Table 1 displays the
protein content of RRS and CS, which were 29.16&%0X09%, respectively.
That indicates RRS has the highest content. Howeéwvera dietary protein,
but that dietary protein is an important nutriemt $keletal health because it
effects bone in numerous ways: it forms a substhotimponent of organic
bone matrix, it modulates blood levels of insulkelgrowth factor 1 (IGF-
1), and it may affect calcium metabolighorincz et al., 2009)The results
showed thaiCelery seeds have a higher content of fat (5.67%)ckVis
estimated at five times the percentage in red hadeseds (1.08%) that
makes RRS a good low calorie source with good cwnt&ccording to

VT
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Parry et al. (2005) Lipid profiling of seeds oil revealed beneficial
antioxidant phytochemicals as tocopherols, caratisnophenolic and
polyphenolic components, as well as the unique fatid a-linolenic acid.
These results were consistent wkbken et al., (2016)which illustrated
that Celery oil includes significant active chentsc&nown as phthalides,
which provide protection against cancer, cholesteamd high blood
pressure. The radish seed oil contains two prirfatty acids: linolenic acid
and oleic acid Hou et al. 2011), It has been used in numerous health-
related applications. This oil has a blend of umsdéed and saturated fatty
acids(Silvestre et al. 2017). There is evidence that diets high in omega 3
fatty acids (n-3 FAs) may be advantageous to baadttn(Orchard et al.,
2012).0n contrast, the carbohydrates content in RRS haigheer (49.03
0/100g) than CS (38.05 g/100g). Results indicat¢ td radish seeds have
high content of crude fiber and Carbohydrates @B74 and35.589) while
in celery seeds is (14.52% and32.3%) respectiijin et al., (2002) and
Abrams et al.,, (2005)found a robust link between dietary fibre and
increased calcium absorption and bone mineralizatio children and
adolescents

Table (2): Minerals of of red radish seeds and cefg seeds (mg/100g)

—
Minerals Minerals (mg /100g)
Materials , X :
Calcium Potassium Magnesium

RRS 495 396 316
CS 115.93 108.02 32.76

As shown intable (2) the results demonstrated a high amount of
calcium, potassium, and magnesium in RRS (495,3863Emg/100q)
respectively then CS took the second place withcitstent of minerals
(115.93, 108.02 and 32.76 mg/00g). Minerals likecidan, Phosphor,
Potassium and Magnesium have a great importancmanagement of
osteoporosis, According tGastiglioni, et al., (2013)who reported that
Magnesium shortage leads to osteoporosis diregtlyadting on crystal
formation and bone cells, and indirectly by inflagmy the secretion and
action of parathyroid hormone and encouraging loadg inflammation,

C 2
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also Carpenter et al.,( 2006)explained that Mg supplementation for 12
months improves bone mass accretion in the hipeappbertal Caucasian
girls. Furthermore, it was demonstrated that magnesonsumption is an
independent predictor of bone density in youngdammers.(Matias, et
al., 2012) Sakhaee, et al., (2005potassium has been linked to improved
bone health via a variety of methods. Overall, ¢hdata aligned with the
finding of Kamchan et al., (2004) which indicated that green leafy
vegetables, seeds, and legumes are good alteroatees of calcium, in
addition to cow milk and fish with bones, espegidthr persons who are
lactose intolerant or vegans.

Table (3): Mean body weight gain (g) of control andexperimental rats
given with red radish seeds, celery seeds, or a cbimation of both

I Body weight (g) IBW FBW BWG/ wk %
Groups
Control (-) 206.00+2.00 | 219.33+1.48 | 6.48+0.87
Control (+) 201.66+1.52 | 203.33+1.45 | 0.83+0.56
RRS10% 207.00+1.00 | 225.33+1.78 | 8.86+0,97
RRS15% 199.33+1.52 | 222.67+1.45 | 11.71+1.08
CS10% 199.66+01.52 | 215.33+1.45| 7.85+1.04
CS15% 196.33+1.52 | 218.67+0.88 | 11.38+1.63
mix (RRS 7.5%+CS 7.5%) 199.33+1%3| 239.33+0.88 | 20.07+1.08

Data were presented as means * SDM (n=5). a, b, adad: Means with
different letter among treatments in the same colum are significantly different (P <
0.05) IBW= Initial body weight; FBW= Final body weight; BWG= Body Weight gain;
WK: Week.

As indicated in Table 3, the results showed thatlibdy weight of
the experimental rats at the start was not siguitly different. Control
positive (osteoporotic rats) had a substantial di®p0.05) in final body
weight (203.33g) and weight increase (0.83g) coegbén control negative
(healthy rats) (219.33 and 6.48g, respectively).eseh outcomes are
associated with the findings @ostello et al., (2017) and Arena et al.,
(2010 they reported that the amount of weight gain eduBy systemic

glucocorticoids is less than previously anticipat®dly 10% of the patients
C 87)
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gained more than 10% of their normal weight. Meateyhats fed a food
supplemented with mix (RRS 7.5%+CS 7.5%) showagbatantial increase
in final body weight and body weight growth (239.3a8d 20.07g) as
compared to the positive control group.

(Gouda ,2012) mentioned that (osteoporotic rats) showed
considerable decrease in body weight gain at tke iecould be noted that
the best result for BWG% and FER related treatngeotips was recorded
by group received diet supplemented with combimafBRS 7.5%+CS
7.5%) with (239.33 and 20.07), respectively.

Table (4): Effect of red radish seeds, celery seedsmd the mixture of
them on weight of organs and weight right femur obsteoporotic female
rats and control

|_ Organs /g Heart Liver Kidney Femur

Groups
Control (-) 0.81+0.02 | 6.95+0.3%° 1.73+0.1%8° 6.62+0.17
Control (+) 0.93+0.0% 8.830.56 1.83+0.068 4.85+0.18
RRS10% 0.77+0.04 | 7.01+0.3%° 1.72+0,0%8° 6.48+0.29
RRS15% 0.63+0.09 6.18+0.84 1.56+0.08 6.40+0.38
CS10% 0.75+0.07 6.35+0.58 1.69+0,14° 6.37+0.26
CS15% 0.82+0.07 7.32+0.04 1.74+0,08° 6.57+0.24
mix 0.62+0.02 4.88+0.28 1.67+0.12° 6.39+0.14

(RRS 7.5%+CS 7.5%)

*Data was represented as Mean + SD. Values were &dered significant at P< 0.05.

* Means within the same colum with different lettersare significantly different
(P<0.05).

Table (4) shows that the positive control group hasignificantly
higher weight of the heart, liver, and kidney aridwer weight of the femur
bone (0.93, 8.83, 1.83, and 4.85, respectivelyh tthee negative control
group (0.81, 6.95, 1.73, and 6.62). These findiags consistent with
(Yasir, et al., 2023)which demonstrated that corticosteroids have nuogero
severe side effects due to their multitude of adtiaffecting almost all
organs; one of them is weight gain and significaffects on the liver.

Hodges and Joan (1960ound that cortisol administration at 2mg per day
{ 88 )
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decreased the weight of treated albino rats winibeeasing the weight of
their pituitary glands relative to the control gpouRobert et al., (1952)
ensured the influence of cortisone on the pacevef Iregeneration. The
results of adding different levels of red radiskdseand celery seeds (10%
and 15%) to the diet of rats suffering from osteop® show that there is
no significant difference in the weight of the hediver, and kidney, but
there is a significant difference (an increasethm weight of bone, and the
mixture (7.5% RRS and 7.5% CS) shows a signifiadifference in all
organs compared to the positive control group. &hesults are consistent
with Amar et al (2013) Dexamethasone's influence on body weight was
investigated, and it was discovered that both hegid low doses of
dexamethasone dramatically reduced animal bodyht€eldne findings also
revealed that there are no significant differenodseart and kidney weights
across the groups.

Table (5): Effect of red radish seeds, celery seedsd the mixture of
them on serum vitamin D, Calcium and Phosphorus ahe end of study

,_
Micronutrients Vit. D Ca P

Groups mg/ml mg/dl mg/dl
Control (-) 11.97+0.2 10+0.2 4.96+0.66
Control (+) 7.2+0.4% 9.17+0.35 4.13+0.15
RRS10% 24.17+0%2 10.00+0.2 4.57+0.18
RRS15% 29.43+0.47 10.03+0.7 4.65+0.18
CS10% 10.57+0.75 10.2+0.F 4.60+0.13
CS15% 23.6+04 10.13+0.18 4.75+0.08
mix (RRS 7.5%+CS 7.5%) 36.23+0%35 10.17+0.08 4.85+0.1%

*Data was represented as Mean + SD. Values were @dered significant at P<
0.05.

* Means within the same colum with different lettess are significantly different
(P<0.05).

Table (5) illustrates vitamin D, calcium, and phosus
concentrations in serum. Serum vitamin D, calciummd phosphorus

C a0
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concentrations decreased considerabt@ (p5) in the positive control group
(7.2, 9.17 and 4.13 mg/ml) compared to negativarobgroup (11.97, 10
and 4.96mg/ml)Goodman et al., (2007gxplained that calcium deficiency
could be caused by cortisone. Glucocorticoids aftereral homeostasis via
lowering calcium absorption. Glucocorticoids ditgatecrease osteoblastic
bone growth, reduce intestinal calcium excretiosoaption, and increase
renal calcium excretion. Serum vitamin D, calciiand phosphorus levels
have significantly increased<p.05). The seventh group (treated rats with a
meal containing 7.5% red radish seeds and 7.5%ycsekeds) had the
greatest percentage of vitamin D (36.23 mg/ml).réhgere no significant
differences in serum Ca and P levels between th® &Rl CS groups.The
group fed on a diet supplemented with (15% RRS)aadgher vitamin D
content (29.43 mg/dl) than the treatment group With%RRS and 10%
CS), which came in second place in vitamin D (24abd 23.6 mg/dl,
respectively). The group fed a mixture of RRS an8 Ghowed a
considerable rise in serum Ca and P levels whenpaoed to the other
examined groups.

Table (6): Effect of red radish seeds, celery seedad the mixture of
them on some hormone of osteoporotic female rats

—
Hormones Estradiol (E2) Parathyroid hormone (PTH
Groups (pg/ml) (pg/ml)
Control (-) 75.7+0.2 42.83+0.35
Control (+) 60.67+0.68 19.8+0.46
RRS10% 70.27+0.32 29.33+0.38
RRS15% 73.4320.37 31.520.2
CS10% 69.73+0.75 28.47+0.42
CS15% 70.33+0.45 30.37+0.45
mix 75.03+0.18 42.9+0.2
(RRS7.5%+CS7.5%)

*Data was represented as Mean + SD. Values were cmiesed significant at P< 0.05.
* Means within the same colum with different lettersare significantly different
(P<0.05).
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Table (6) shows that the positive control group has lower E2
concentrations and higher PTH concentrations (6@6d 19.8 pg/ml)
compared to negative control group (75.7 and 4p@&&nl). All treatment
groups of rats exhibit a significant rise<(05) in serum Estradiol (E2)
compared to the positive control group. The higleestcentration of E2 was
found in the serum of rats fed a mix of 7.5% RRS &5%CS, with
(75.03pg/ml) in E2 and (42.9pg/ml) in All treatmembups of rats exhibit a
significant rise (g0.05) in serum Estradiol (E2) compared to the pasit
control group. The highest concentration of E2 ¥easd in the serum of
rats fed a mix of 7.5% RRS and 7.5%CS, with (75¢0@) in E2 and
(42.9pg/ml) in PHT. These findings are consisteith WMicheal et al.,
2011),who reported that increasing PTH recreation plysmportant role
in increasing bone mineral resorption and osteapsro

Table (7): Effect of red radish seeds, celery seedsd the mixture of
them on some liver enzymes in experimental rat

0 Liver enzymesg AST/GOT ALT/GPT ALP
Groups (U/L) (U/L) (U/L)

Control (-) 37.7320.25 | 20.47+0.5 93.83+0.47

Control (+) 97.5+0.5 40.00+1.00 | 180.56+0.28

RR10% 49.23+0.68 | 32.53+0.8 116.43+0.8

RR15% 44.17+0.76 | 26.6+0.53 95.73+0.64

CS10% 60.5+0'5 32.56+0.5% | 139.73+0.64

CS15% 52.57+0% | 28.43+0.51% 120.5+0.5
mix (RRS7.5%+CS7.5%) 37.83+0/72] 20.1+1.0f 92.43+0.5%

*Data was represented as Mean + SD. Values were &ered significant at P< 0.05.

* Means within the same Colum with different lettersare significantly different

(P<0.05).

Table (7) displays the mean values of Aspartate ftnansferase

(AST), Alanine Aminotransferase (ALT), and Alkalimhosphatase (ALP)
in rats fed different diets. The control positiveogp had significantly
higher mean values £B.05) for AST, ALT, and ALP (97.5, 40.00, and
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180.56U/L) compared to the control negative groG@.{3, 20.47, and
93.83U/L). All liver enzymes decrease as the cotraéion of RRS and CS
increases in all osteoporotic groups as comparetheopositive control.
According to Xing et al. (2006), Aspartate Aminaitséerase and Alanine
Aminotransferase were previously known as seruntaglic oxaloacetic
transaminase (GOT) and serum glutamic pyruvic @amsase (GPT),
respectively. AST or ALT levels are also a valuahig in the diagnosis of
liver disease and can be used in combination viliereenzymes to monitor
the progression of various liver disorders. Thessults are consistent
with(Amira and Wesam 2021)The study found that consuming RRS
considerably (P < 0.05) lowered liver enzymes (A&Td ALT). RRS
contains a large number of phenolic and flavondidngicals, making it a
valuable source of health benefits. AccordingDioha et al., (2019)The
efficacy of red radish seeds in protecting ratamfrbepatotoxicity was
tested, and serum ALT, AST, and ALP activities he tiver were reduced
as compared to a positive control group.

Table (8): Effect of red radish seeds, celery seedand the
mixture of them on some kidney functions

M Kidney enzymeg Urea Creatinine
Groups mg/dL mg/dL

Control (-) 33.73+0.66 0.63+0.01

Control (+) 51.1+0.2 0.96+0.02

RRS10% 40.360.91 0.69+0.0%

RRS15% 36.87+0.32 0.660.03

CS10% 42.96+0.35 0.75+0.03

CS15% 38.27+0.602 0.70+0.0%

mix (7.5% RRS+7.5%CS) 33.33+0142 0.63+0.03

Data was represented as Mean + SD. Values were cmleged significant at P< 0.05.

* Means within the same Colum with different lettersare significantly different
(P<0.05).

As shown in table (8)that the positive control group (osteoporotic
rats) had the highest urea level compared to tlgative control group
(healthy rats), and administrated osteoporotic gsowvith values of 51.1
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and 33.73 mg/dL, respectivelyPdrk, et al., 2017)explained that BMD
linked with blood urea nitrogen (BUN) and creatmilevels in both normal
and osteoporotic groups. Logistic regression ammlysvealed a link
between BUN and lumbar and femoral BMBhaohui et al., (2024)
reported that Creatinine has been recommended taspéul measure of
skeletal muscle mass, as well as evidence forduigteoporosis markers.

The results showed that raising the supplementatito resulted in
a small drop in both the urea and creatinine grotgtiga Knez et al.,
(2022) investigated the health benefits associated vighcdonsumption of
root vegetables such as celery and radish, inautie high nutritional
value due to their high content of dietary fibrétamins, minerals, and
bioactive compounds such as polyphenols, phernalsmrioids, and vitamin
C. These chemicals are responsible for the antoidpotential.
Furthermore, root vegetables have a variety ofthdm@nefits, including the
management of metabolic parameters such as glaubsdlood pressure,
antioxidant potential, and prebiotic functioshaimaa et al., (2022)
explained that Supplementing a diet with vegetaddeds such celery,
coriander, and purslane, particularly a 20% mixufreseeds, resulted in a
significant (p < 0.05) drop in urea and creatineeels. The combination of
celery seeds and red radish seeds resulted in @bk derum urea and
creatinine levels (33.33 mg/dL and 0.63 pmol/Lpesdively).

Table (9): Effect of red radish seeds and celery seeds on BMind BMC
of osteoporotic female rats and control

Groups BMD G/cm 2 BMC G/cm 2
Control (-) 0.508+0.0% 0.05+ 0.0%
Control (+) 0.180+0.008 0.02+0.008
RRS 10% 0.287+0.007 0.030.00%
RRS 15% 0.316+0.002 0.03+0.008
CS 10% 0.231+0.0025 0.03+0.009
CS 15% 0.321+0.0062 0.0320.0%
mix (7.5% RRS+7.5%CS 0.552+001 0.05+0.0f
*Mean with the same letters in the column are notignificantly different at P<0.05.
*BMD: Boon Mineral Density *BMC: Boon Mineral concentration
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Table (9) displayed bone mineral density, total BMD, and BMiC
the femur bone in each group. It was discoveredl ttie positive control
group (osteoporotic group) had a substantial dnoBMD and BMC of the
femur bone (0.180 and 0.02 G/cmRaczyaska et al. (2003)found that
osteoporosis caused a decline in BMD and BMC valliesas discovered
that the group that ate diet with sublimation WRIRS and CS) had the
highest value of BMD and BMC (0.552 and 0.05 G/c)n f@llowed by
(15%CS and 15% RRS) (0.321 and 0.03 G/cm 2) ar@fl§0and 0.03
G/cm). The results showed that administered ostetipagroups with diets
supplemented with RRS and CS had improved BMD aMCBPerhaps
because their mineral content promotes the proglucif bone osteoblasts
and prevents bone resorption. According to Singhalet(2022), celery
leaves, stalks, and seeds are rich in mineraladivd calcium, iron, copper,
potassium, magnesium, phosphorus, manganese, dnonso(Castiglioni
et al., 2013) reported that managing and maintaining magnesium
homeostasis is a beneficial intervention for bamtegrity. The most easily
accepted argument for the impact of dietary patassin bone health is its
effect on acid-base balance, while the involvenwnthe skeleton in pH
regulation is debatablHamm et al., 2015).Radish includes a variety of
vitamins and minerals, including folic acid, antpacin, potassium,
calcium, copper, iron, phosphorus, and zinc, asl vesl fibre and
antioxidants. These minerals provide numerous lisnefcluding increased
bone density and improved overall heallii ¢ et al., 2014; El Beltagi et
al., 2010).

Histopathological Results

pictures (3, 4, 5, 6, and 73how that rats fed a diet containing 10%
RRS, 10% CS, and 15% CS had Kupffer cells activated few
inflammatory cells infiltrated, but rats fed a dentaining 15% RRS had
necrosis of sparse hepatocytes, whereas ratsféiamix of RRS and CR
had slight Kupffer cell activation Doha et al. (2019)found that
administration of rats with crude ethanol extracteal radish seeds or roots
substantially (P< 0.05) reduced blood levels of ALT, AST, ALKGT,

total and direct bilirubin, liver MDA. Furthermor#he seeds and roots of
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red radish exhibit a protective efficacy againstrapatamol-mediated.
Kyung-A Hwang et al. (2022) also investigated the hepatoprotective
benefits of Radish on acetaminophen-induced livamage by reducing
oxidative stress and apoptosis. Radish has amdginmhatory, anticancer,
and antioxidant qualities because it contains uisemponents such
glucosinolates and isothiocyanates. Radish extraictproved the
histological state of mouse liver tissue, includimgflammation and
infiltration, dramatically lowering ALT, AST, and afonaldehyde levels
while significantly increasing ALP. As a resultdish extracts have been
identified as possible natural candidates for thevetbpment of
hepatoprotective medicineSudad et al. (2023yeported that lipid profile
were a significantly lowered by the impact of aqueecelery extracts and it
has hepatoprotective effects via inhibiting AST aAdT enzymes.
Omaima et al., (2016)Celery seed oil is considered to be a rich soufce o
phytochemicals with powerful antioxidant and anfiammatory activities.
The findings revealed that CSO has an anticancpadmin liver and anti-
inflammatory.

Pictures (12, 13, 11, 10, and 14how that rats fed a diet containing
(10% and 10% CS) have degeneration and cysticiadlah some renal
tubules, whereas rats fed a diet containing (15% RRd 15% CS) have
congestion and slight vacuolar degeneration inlrertules, as opposed to
rats fed a diet containing (7.5% RRS +7.5%CS) shgwiormal renal
tissue.Gouda, (2012)described the microscopic inspection of liveruess
renal tissue, and femur bone. Radish red also gimégainst kidney disease
caused by diabetic and lowers lipid buildup because its high
concentration of natural anthocyanins, which makaraioxidant, anti- and
anti-inflammatory propertiegQiang et al., 2024) Irum et al., (2020)
discovered the antioxidant ability of red radisked®in Rat Kidney against
CCl4-induced toxicity and it can be used its exsas a chemopreventive
medication.Basma et al., (2019)investigated the preventive effects of
celery seed extract on gentamicin (G)-induced rearad liver damage.
Celery hexanic extract or celery seed ethanolicaekicaused prevention of
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hepatic tissue changes, inflammatory of renal @eils fatty degeneration of
hepatocyte.

Pictures (19, 20, 21, 22 and 23) show Femur ofwate given a diet
containing (10% and 15%RRS) showing congested bl@sdels, femur of
rats were given a diet containing (10% CS) showieyy cracks in the
cortex, and bone of rats were given a diet comginiiet (15%CS and 7.5%
mix of RRS and CS) showing no histopathological ioles and
histologically normal bone cortex. The combinatiemel (7.5% RRS and
CS) produced the best outcomes in liver, kidney, laone when compared
to the rat group (control negative). Accordingkanti Bhooshan Pandey
and Syed Brahim lzvi (2009) research shows that consumption of riches
plant diets in polyphenol improve pain bone andtgmts osteoporosis.
Radish and its seeds considered good sources afthie compounds
(Manivannan et al., 2019) such as many important vitamins (vitamin C
and beta carotene), minerals particularly folicdaainthocyanin, potassium,
calcium, phosphorus, and zinc), fibre, and antiamid, particularly
flavonoids, anthocyanin, and glucosinolates), whaoh highly concentrated
in seeds, these compounds prevent and treat afpmstesis(Hossam et al.
2022) As a result, radish promotes bone density whit® a&nhancing
general healtiRezk et al., 2019)According toLujuan Jiaa et al. (2020)
total flavonoids from celery can be employed ascfiomal dietary
components with potential preventative and therapebenefits on
osteoclast(Aswin Rafif Khairullah et al.,, 2021). Modern studies on
animals have shown the medicinal impacts of celgypots, stems, leaves,
and seeds; it contains different vitamins, mingeraénd nutrients
(Moghadam et al., 2013)it is rich in calcium and appears to increaseebon
density; it also contains volatile oils and flavai® (Guijarro Real et al.,
2019)like apigenin and luteolin, which can be used &®ament bone loss
and prevent osteoporogisumar et al., 2015) Celery seeds have effective
antioxidant properties to treat arthritis, rheundhtarthritis, due it contains
Numerous flavones, including luteolin, apigeninfresponding glycosides
(Dias et al., 2021) isolated flavone glycosides such as graveobiogide
graveobioside B, and api{Xu, et al., 2020; Osés et al., 2020).
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Histopathological figures

a_t_lggical figures of liver
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Picture 2: Liver of rat from group 2
liver from groupl (negative control). (osteoporotic rat) with sporadic hepatocytes
(black arrow), portal inflammatory cells
infiltration (blue arrow) and fibroplasia in the

"
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Picture 3: Kupffer cells activation (black _
arrow) and few inflammatory cells infiltration in ~ (Plack arrow) of rat liver from group 4(15%

the portal triad (red arrow) of liver of rat from CR).
group 3 (10%RRS).

W

Picture 6: Kupffer cells activation (black
arrow) and portal inflammatory cells infiltration  arrow) and few portals inflammatory cells
(red arrow) of rat liver from group 5 (10%CS). infiltration (red arrow) of rat liver from group 6

(15%CS).
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Picture 7: slight Kupffer cells activation (black arrow) it liver from group 7(7.5%RRS
+7.5%CR)
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icture 8: Normal histological structure of kidney renal tubules (black arrow) and interstitial
of rat from group 1(healthy rats).

inflammatory cells infiltration (red arrow) of

Picture ngestion of glomerular

lining some renal tubules (black arrow) and cystictuft (black arrow) of rat kidney from group 4
dilation of some renal tubules (red arrow) of rat (15% RRS).

kidney from group 3 (10%RRS).
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Picture 12 Slight congestion of glomerular tuft Picture 13 slight vacuolar degeneration of
(black arrow) of rat kidney from group 5 (10% epithelial lining sparse renal tubules of rat
kidney from group 6 (15% CS).
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Hrstopathologrcal figures of bone
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h T ’I-JT;—I—-IH»—— “Picture 16: Necrosis of cortical bone with
Picture 15 No |st0pat ological alterations  hregence of cracks, fissures (black arrow) and

with appearance normal bone cortex of rat from gijated bone marrow cavity of Femur of rat from
group 1(healthy rats). group 2(osteoporotic rats) showing (red arrow).
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Prcture 17: :I'hm bone trabeculae (black arrow) Plcture 18: : Consted blood vessels(black
and dilated bone marrow cavity (red arrow) of arrow) of rat Femur from group 3(10%RRS).
rat femur from group 2 (osteoporotic rats).

mmﬂ_u _—— ...s.ux"fi‘:-:-‘»,_\_:,
Picture 19: Congested blood vessels (black Picture 20. Few cracks in the cortex (black

arrows) of rat femur from group 4 (15% RRS) arrow) of rat femur from  group 5(1 5(10% CS).
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Picture 21: No histopathological lesions and Picture 22: No histopathological lesions and
appearance histologically normal bone cortex ofppearance histologically normal bone cortex

femur of rat from group 6(15%CS). of femur of rat from group
~ 7(7.5%RRS+7.5%CS).
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Picture 23: No histopathological lesions and appearance Ibgitzally normal bone cortex of rat
femur from group 7(7.5% RRS +7.5%CS).
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Conclusion

The present study indicated that dietary, red hadeeds and celery
seeds could reduce the potential effect of dexamsetie inducing
osteoporosis in experimental rats based on phyioidads, nutrients, and
pharmacological activities that the improvement calcium absorption,
regulation of bone metabolism, differentiation diet osteoblast and
osteoclast, and decline excretion of calcium andsphorus. Beside the
steroids and flavonoid components which have theeni@al as natural
antioxidants to prevent oxidative deterioratiorbody, also as an adjuvant
in the management of osteoarthritis and the impreré of joint pain and
stiffness.it can be recommended that the red ragbsldls and celery seeds
could be used as a natural dietary approach tadawe bone loss related
with dexamethasone therapy.
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