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Abstract
This study was carried out to evaluate the effect of different

levels of avocado juice withChamomile teaas a source of anti-oxidant
and phenolic compoundson body weight ﬁam(BWG), feed intake, feed
efficiency ratio, lipid profile, leptin and thyroid hormonesonobese rats.
Thirty male_albino rats were divided into two main groups; the first
group 5rats% fed basal diet used as negative control groug. The second
group (25 rats) obese rats were divided into 5 sub-groups (5per each) sub
roup (1) served as positive control group, sub group 2,3 were fed basal
iet ‘and given orally avocado juice In a dose of 25 and 5 ml,
respectively. Sub group 4,5 were fed basal diet and given orally mixture
of ‘avocado juice and chamomile tea in a dose of 2.54 and 5 ml
respectively. The results indicated that treatments significantly decreased
the levels "of BWG, FER FI, T.G, cholesterol, LDLc, VLDLc,liver
enzymes (ALT, AST_and ALP), uric acid, urea, creatinine,leptin and
TSH as compared with positive control _Proup.énthe other hand, the
treatments significantly increased HDL, T3 and T4as compared with
positive control. In conclusion, avocado juice can improve lipid profile
and thyroid hormones but the maximum improvement recorded for
mixturé of avocadoc;wce and chamomile teaat the dose of 5mg. )
Keywords; Avocado,chamomile, lipid profile, thyroid hormones, liver
function, kidney function,Obesity.

1. Introduction ) ) ) ) ) )

Obesity has become the first non-infectious inflammatory disease in
the history of mankind. It is defined as an excessive or abnormal
accumulation of adipose tissue that may impair health (WHO, 2006).

Obesity is a risk factor for several of the leading causes of
preventable death, including_cardiovascular disease, diabetes mellitus
and many types of cancer. Thus, successful treatment and control of
obesity should be major imperatives. However, multiple studies have
shown that detection and cou_nselmqqrates among physicians remain low
(Jackson et al. 2005 and Haire-Joshu and Klein 2011). |

The Dietary Guidelines are based on evidence that eating a LF (20-
35%) diet helps manage weight, promote health, and reduce the risk of
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chronic disease. The guidelines include recommendations for “foods to
reduce” (i.e., saturated and trans fat, cholesterol, sodium, added sugar,
refined grains, alcohol) and “foods to increase” (i.e., fruits, vegetables,
whole grains, low-fat dairy and protein foods, 0|I32_ in order to maximize
the nutrient content and health promoting potential of the diet. Other
examples of a LF diet are the DASH diet and those recommended by the
American Diabetes Association, American Heart Association, ™ and
American Cancer Society, as well as commercial programs like Weight
\2/\(/)%%:)hers (Bantleet al. 2008; Lichtenstein et al. 2006 and Kushiet al.

Avocado, a nutrient-dense and medium-caloric-dense whole food,
may help to reduce the risk of weight gain and excess adiposity. Benefits
of avocados may be attributed to various components including dietary
fiber, phytochemicals, mannoheptulose, and monounsaturated fatty
acids.(MUFAs) (Paturi et al, 201 % ) )

) hytochemical screening of chamomile flowers revealed its
richness’in beneficial active molecules such as phenolic compounds and
terpenoids(Sebaiet al. 2015; McKay and Blumberg, 2006). ]

Due to its antioxidant and anti-inflammatory properties,
chamomile extracts exhibit many beneficial health effects such as
hepatoprotective, gastro protective and neuroprotective activities
(Sebaiet al. 2015;Jabriet al. 2016 and Bulgari et al. 2012). Therefore,
the present stud%/ was Performed to examine the effect of avocado juice
and chamomile tea on lipid profile and thyroid hormones for obese rats.
2. Materials and Methods
2.1. Materials ) ) )

- Casein, all vitamins, all minerals, cellulose, cholinchloride and

Methionine, were obtained from El-gomhoriaCompany, Cairo,

Egypt. : . N . .

- Taﬁow which used in obesity induction, were obtained from local
market from Shebin EL-kom, Menoufia, Egypt. )

- The kits were supplied by Bio diagnostics company Cairo, Eg&/pt.

- PerseaAmerican andMatricaria Recutita L. were obtained from

Agricultural Research Center.
2.2.Meéethods )
2.2.1.Induction of obe5|tfy: ] ] ] ) ]

_ Twenty five Rat fed on high fat diet to induce the obesity. High
fat diet prepared from fine ingredients per 100g. accordln? toNegm
2002). The diet contained the following composition: 20% fat (tallow
0%-+corn oil 10%), 10%casien (protein) content, mineral mixture4%,
vitamin mixture 1%, cellulose 5%, choline chloride 0.2%, methionine
0.3%, corn starch up to 100% (59.5%).

2.2.2. Preparation of avocado juice ) ) )
Avocado was carefullc}/ washed with tap water, then sliced into

small pieces and squeezed it to juiceby electric blender with

wateraccording to Mohamed and Amr (2013).

2.2.3. Preparation of chamomile tea ) )

_ Tea was prepared by adding 1gm_chamomile flowers in 150 ml
boiling distilled water, covéring and leaving to steep for 10-15 min and
then allowed to cool for 15 min-according to Sairaet al. (2014).

2.2.4. Experimental design and animal groups
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~_The experimental was done in the Faculty of Home Economics,
Minufiya University, Shebin El-kom. Thlrjtlyw ite male albino rats
weighting 250+3gm. were used in the study. The animals were_obtalr]ed
from Research, center, Giza, Egypt. All rats were fed on basal diet which
prepared according to Reeves et al.(1993) for 7 consecutive days. After
this adagtatlon period, rats are divided into two main grou%_s; the first
group (5rats) fed basal diet used as control negative groug. he second
group (25 rats) obese rats were divided into 5 sub-groups (5per each) sub
roup %j) served as positive control group, sub group 2,3 were fed basal
iet an |glven orally avocado #wce in a dose of 2.5 and 5 mg,
respectively. Sub gro%P 4, 5 were fed basal diet and given orally mixture
of avocado juice and chamomile tea in a dose of 2.54 and 5 mg
respectively.During the experimental period, the body weight and feed
intake were estimated weekly and the general behavior of rats was
observed. The experiment period was 28 days, at the end of the
experimental period, each rat weight separately then, rats are slaughtered
and collect blood samples. Blood samples were centrifuged at 3000 rpm
for ten minute to separate blood serum, and then kept in deep freezer (-
20°C) till using. )
2.2.5. Biological evaluation: o )

The body weight gain (B.W.G.) and feed efﬂmengy ratio (F.E.R)
were determined according to Chapman et al. (1959). Using the
following equations:

B.W.G. =(Final weight - Initial weight)

FER. = Grams gain in body weight

S ‘Grams feed consumed

2.2.6.Biochemical analysis: _ ) ) _

) Serum_total cholesterol, triglyceride (TG?] and high densit

lipoprotein(HDLc) were determined by using methods of Allainet al.

(1974),Fossati and prencip (1982) and Lopez-virella (1977),

respectively. The determination of low density lipoprotein cholesterol

(LD'LS) and very low density lipoprotein cholesterol (VLDLc)were

carried out according to the methods of Lee and Nieman (2019) as

follows:VLDLv=TG/5 and LDLc=TC — (HDLc + VLDLc). _
The determination of thyroid stimulating hormone (TSH) carried

out according to Uotilaet al. (1981).Thyroid hormones

(Tetraiodothyronine and Triiodothyronine) were estimated in serum

usmg7 Radioimmunoassay (RIA? as described by Patrono and Peskar

(1987).The determination of leptin hormone carried out according

toCosidineet al.(1996).

2.2.7. Statistical analysis: ) o _

~ Data were statistically analyzed using statistical analysis system
(Armitage and Berry, 1987). One way analysis of variance (ANOVA)
was used to test the variations among groups and post Hoc test
(Duncan's Test) was used to compare group means.
3.Result and Discussion

The effect of different levels of avocado juice and chamomile tea
on Feed Intake, feed efficiency ratio and Body weight gainwas tabulated
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in table(1). Data presented could be observed that here were significant
(p<0.05) Increase in FI;FER andBWGfor positive control group (20.13,
1.471 and 29.67?.), respectively. As compared to the healthy rats
(negative control group) which were, 14.33, 1.2land 17.3gm,
respectively. _ ) . ) _
] Groups fed on high fat diet and avocado juice showed improving
in body weight and feed Intake compared to the positive control group, it
seems that avocado juice at 2.5 and 5mg a protective effect against
overweight. Treated obese groups fed on mixture of avocado juice and
chamomile tea showed the best improvement at compared to positive
control group and treated groups (3 and 4) by avocado juice. So the best
result for BWG, FI and FER was recorded for group 86). These results
are in harmony, with those obtained by Navehet al. (2002) and
Fulgoniet al. (2013)who indicated that avocado consumption is
associated with lower body weight. Moreover, Makniet al. (2008) and
Barakat. (2011)found thatthe feed efficiency ratio of treated obese
groups fed on avocado juice recorded significant decreased(P<0.05).
Braiet al. (2007) reported that rats treated with avocado leaf
extracts showed decrease in overall bOdK weight gain. )
Jabriet al. (2016) showed that treatment with chamomile
decoction extract (100 mg/kg) significantly corrected these deleterious
effects in body weight gain when compared to high fat diet control
group.
Tab,% (1): Effect of different levels of avocado juice and chamomile
teba on Feed Intake, feed efficiency ratio and Body weight gain of
obese rats

1 2 3 Glotips 4 5) [§]
Parameters Co(nt)rol Co(nt)rol 2. r)ng . 5(m)g . r)ng . 5(m)g
(-ve) (+ve) avocado juice avocado avocado juice Avocado
juice and . uice and
chamomile chamomile
FI (g) 14.33f 20.13 19.17b 18.81d 19.12 17.80
g +0.02 +1.0212 +2.47 +1.02 +0.015°¢ +0.09°
FER (q) 1.21 b 1.471 -2.5 -2.99d -2.47 -3.47
9 +0.26 +0.98° +0.75° +1.03 +0.078° +0.034°
17.3 29.67 -4 -54 -47.4 -59.8
BWG(9) | .+351° +3.79° +1° +4.58 +152° +0.58°
- All values represented as meanx

FSD.
- Means with different superscript letters in the same column are significantly different

at (p<0.05). . o ] o

}I)Effecg of different levels of avocado juice and chamomile tea on lipid
tpar_ameters of obese rats presented intable (2) that the mean values of
astingserum T.C and T.G in_ positive = control _groups were
(150.33and 144.63mg/dl), respectively.It being significantly higher
when compared to the corresponding values in negative control groups
which were (87.43 and 60.23mg/dl), resgectlvely. All treatment obese
groups showed significant decrease (p<0.05) when compared to positive
control group. The lowest significant decrease(p<0.05) recorded _for
8roup 5 which fed on mixture of avocado juice and chamomile tea in a
ose of 5 mg which was103.50mg/dl.
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At the same table,the results indicated that the mean value of HDL
for positive controlzgroup was significantly lower than negative control
group, which was 22.20and 47.46mg/dl, reSpectively.The best result was
recorded for group 5 which fed on mixture of avocado juice and
chamomile tea'in a dose of 5 m?. As for LDLc, the results showed that
the mean value for positive control group was significantly higher than
negative control group, which ~were 99.20 and ~ 72.93mg/dl,
respectively.Rats which received different levels of avocado juice
andchamomile teawere decreased significantly (p<0.05) in serum LDL
level when compared to positive control group. It could be noticed that
the mean value of 8rouP 6 was lower than positive control group which
was 52.03and 99.20mg/dl so the best result was recorded for group_(6).
Concerning VLDIc, the results indicated that the mean value of positive
control group was s(l]gnlflcantly higher than negative control group,
which were 28.92and 12.10mg/dl.” The different levels of VLDL In
groups of avocado juice, andchamomile tea were decreased significantly
in serum VLDL level when compared to positive controlfgroup. It could
be noticed that the mean value of obese rats group fed on mix of
avocado juice and chamomile 5 mg was lower than positive control

roup which was_20.70 and 28.92mg/dl so the best result was recorded
or group (6) which given orally mix of avocado juice and chamomile
tea In a dose of 5mg.Naveh et al.(2002); Monika and Geetha (2014)
showed that rats fed defatted avocado fruit (100 m /k(l; body weig t/d_a%/
for 14 weeks)of dietreduced total hegatlc fat levels. In agreement wit
these fm_dmg, Mohamed et al. (2017) reported that ratstreatment with
chamomile decoction extract (100 mg/kg) significantly corrected these
deleterious effects in lipid metabolic parameters when compared to
obese rats group fed on high fat diet. And Braijet al. (12007) reported that
avocado contains ﬂhytosterol_s to compete with cholesterol for micelle
formation in _the” intestinal iumen and inhibit cholesterol
absorption.Monika_ andGeetha (2015), Reported that avocado
decreased lipid profile except HDL on obese rats. )
Table f_Z)_: ffect of different levelsof avocado juice and chamomile

tea on lipid parameters of obese rats
Groups
Parameters C (nlt)rol C (nzt)rol Z.édr)n 5(#1)(1 Z.ébrzn S(Pr%g
-ve) &ve) avocado avocado .avocado Avyocado
juice juice uice an uice an
: - , — chamomile | chamomile
TC(mg/dl) | o83 | 086 | +006* | 106° | 101 0.86°
TG (nyd) | Pigh | LEE | IR | Me | e |
HDLc (mgidl) | *{38- | 22204113 | 288% | PRl | g | B
LDLc (mo/dl) | /38 | 548 | £9370 | #8810 | L1 263"
VLDLc(mo/dl) | +53% | G5 | %60 | 4638 25t £0.4%
- All values represented as mean+SD.

- Mean%v(\)/ist; different superscript letters in the same column aresignificantly different
at (p=<0. . .o .
Eﬁect of different levels of avocado éwce and chamomile tea on

leptin, T3, T4 and TSH hormones of obese rats were recaorded in Table
. Data clear for leptin, that the highest mean value was in the positive
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cantrol group .and the lowest mean value was in the grou @ fed on mix
of av 1ocado JAJICG and chamomile tea. It could be obs rve tthere IS N0
significant differences between group (4) and grou There were
significant decrease between all treatmentS groups w en ompared wrth
osmve control group and the best effect was detected in the ghour%
on _mix ? avocado Juice and chamomile tea wi ea
vaIue77 33n§/m For T3 hormone, the results_showed that the mean

value, of osrtrve control grou was srgnrfrcantly lower than
negative control P which were 60.74and 32ng/ml; respective y
And. showed a 51gn1 icant_difterence (p=<O0. 05) All treatments showe

Sﬁmﬁcant increase (p<0.05) when compared with positive_control groulo)

Otl)e result was recorded for group (6) fed on mix of avocad
juice an amomr e teab m

The results showed that the m an valﬁe of T4 of posrtrve control
group was signi |cant§/ <0.05) ower than negative’ control rougJ
which were 03an 6 ng/ml respectrvely A treatments sfowed
significant increase I\)N when compared Wwith 051t1ve control group

and the best result as r orded for roup _f,s) fed on 5m mrx of
avocado uice and chamomile tea. Conc erning TSH, as s own the mean
value of TSH of posrtrve control grov\}% was s nificant] gher q) 5)3)
than negative contro roup, ich ere 1.57an
respectively. Also the mean value of groups fed on different Ieve
av cado Juice and chamomile tea were sig |f|cantg <0.05 decreased
wh en co 8 red to posmve control grouri and E e mea value was
recorded group which was(1.21)ug/dl. These findings are In
harmonY wrth those o Ahlamet aI (201 ), they found that treatmen}

h chamomile extract resu Ited In an |mfo rovement in serum leve

of thyrord hormones (TSH, T3 and T4) and the drsariPearanc of most
thyroid g and atho ogical chan es demonstrated. b ht an electron
mlcr sC In~ agreement with these finding, Monika and
Geetha 2015 reported that the avocado frU|t extract mfluences |§Pt'n
activity, “which ‘controls satiety and %er to regulate
intake: Asmaet al. 2016) reported thattreatm nt with avocado ecrease
in TSH and increased in T3, T4 on rats. This Is due to the fa t tha
avocado contains se enlum zinc, and 1odine which can boost t yr0|

fun
Table (31 Effect of different levels of avocado juice and chamomile
tea on leptin , triiodothyronine g3 , tetraiodothyronine (T4)
andthyroid-stimulating hormone (TSH) hormones of obese rats
Groups
Parameters (@) (@) (@) (5) (6)
Control Control 2. 5 m 5mg 2.5 m 5 mg
(-ve) (+ve) avocado avocado | avocado Avocado
juice juice juice and uice and
chamomile | chamomile
Leptin 5352% 96.67 % 9233+ 82.25% 87.37% 77.33%
(ng/ml) 2.41 5.21° 2.20 3.127 2.52° 1.08°
0.12% 157 % T51% 137+ TAT + 1.21%
TSH (pg/di) 0.02° 0.09° 1,750 0.020° 3,247 0.015°
T3 80.23 £ 60.74 % 6240 6833 % 628 % 7166 %
(ng/dl) 4492 0.015° 5.71 1.87° 2.74 3.37°
3.66% 103 % T14 % 223% T27% 243%
(ng/dl) 0.15° 0.02° 0.84° 1.14° 2.01 0.02

- All values represented as mean+SD.
- Means with different superscript letters in the same column are significantly different
at (p<0.05)
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Effect of avocado juice and chamomile tea on liver enzymes
(ALT, AST and ALP) of obese rats presented in table (4). Serum levels
of ALT, AST andALP (147, 254.3 and184.3U/L,respectively) were
significantly higher at (p< 0.05) inuntreated obese rats (positive control
rats), compared with thenormal control rats (66.67, 152.3and
85U/L,respectively). Administration of avocado juice atthe twodoses(2.5
and 5 mg) induced significantly lower at (p<0.05) in serum ALT, AST
and ALP concentrations,compared with untreated obese rats. These
decreases were moredetectable with increasing level of avocado juice.
Also, mix of avocado juice and chamomile tea at the two doses (2.5 and
5mg)induced significantly lower at (p<0.05) in serum ALT, AST and
ALP concentrations,compared with untreated obese rats and obese rats
treaded with avocado juice . So the best result was recorded for treated
obese rats with 5 mg mixture of avocado juice and chamomile tea.In
agreement with these finding, Mohamed and Amr (2013) indicated that
detected phenolic compounds in avocado caused significant decrease in
serum concentrations of AST, ALT and ALP.Similar results were
obtained byFolasadeet al. (2016) ; Etab and Fatimah (2017) who
reported that avocado can reduce hazards on liver
function.Also,Mohamed (2018) showed that chamomile reduced serum
levels of ALT and AST.No significant (p>0.05) different in ALP level
between groups.
Table (4): Effect of Effect of avocado juice and chamomile tea on
liver enzymes (ALT, AST and ALP) of obese rats:

Groups
(1) (2) 3) 4) ) (6)
Parameters | Control Control 2.5mg 5mg 2.5mg 5mg
(-ve) (+ve) avocado | avocado avocado Avocado
juice juice juice and juice and
chamomile | chamomile
GPT(ALT | 66.67+ a | 142.67+ d 137.33 122.33+
) UIL 1537 | 147%2 o500 | 128%2 +2.08° 2517¢
GOT(AST | 152.3t 254.3 + 244+ 204 + c
ALP 85+ 1843+ 174.6 + 1543+ c e

- All values represented as mean£SD.
Means with different superscript letters in the same column are significantly

different at (p<0.05).
Effect o ocado juice and chamomile tea on kidney function
of obese rats showed in table (5? Results revealed that
untreated obese rats (positive control group) had mgmﬂcantlg
gp<0 .05)higher values of uric acid, urea and creatinine(4.3

30and 1 03mg/dI, respectively), compared with those of the
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normal healthy rats (1.46, 34 and 0.26mg/dl), respectively.
Administration of avocado juice at the two different levels
(2.5 and 5mg) induced significantly lower (p<0.05)in serum
activity of uric acid, urea and creatinine, compared with those
of untreated obese rats. It obvious those, the decrease in serum
activity of uric acid, urea and creatinine were more detectable
with increases avocado juice levels. While administration of
mixture of avocado juice and chamomile tea at the two
different levels (2.5mg and 5mg) induced significantly
(p<0.05)lower in serum activity of uric acid, urea and
creatinine, compared with those of untreated obese rats and
treated obese rats with avocado juice. So the best result was
recorded for obese rats treated with mixture of avocado {UICE
and chamomile tea in a dose of 5mg. In agreement with these
fmdmg, Etab and Fatimah(2017)reported that diet fortified
at 15% and 25% avocado can reduced kidney function.
Fatemehet al. (2018);Najlaet al. (2012);Anthony et al.
(2017) andElbessoumy and Mahmoud (2013) reported that
consumption of antioxidant activity of chamomile isone of the
most important treatment strategles to cause reduction in
serum creatinine.Also, Ellyet al. (2019) showed that alkaloids,
flavonoids and polyphenol at avocado, which can increase the
glomerulus filtration, rate, and inhibit the increase of urea and
creatinine.

Table (5): Effect of avocado juice and chamomile tea on kidney
function of obese rats

Groups
Parameters Q) ) ?3) 4) (5) (6)
Control Control 2.5 mg 5mg 2.5mg 5 mg
(-ve) (+ve) avocado | avocado avocado Avocado
juice juice juice and juice and
chamomile | chamomile
Uric acid (mg/dl) e a 3.90+ 3.30+ 3.78 + 2.76 +
1.46%.07 4.33+.05 0.89° 15¢ 2015 0.819
d a | 86.32% 70.34+ 78.00% 68.4 +
Urea (mg/dl) 34 +2.83% | 89.30+3.54 4047 5¢ 3.01° o A7¢
Creatinine(mg/dl) 0.26 + a 0.70 0.57 £ 0.65 + d
0.06¢ 1.03+ 0.025 +001° 0.036° 0.04°¢ 0.48 +0.08

- All values represented as mean+SD.
- Means with different superscript letters in the same column are significantly different
at (p<0.05)
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