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Abstract

This study was conducted to acquaintance the effectiveness
of fresh juices (kiwi and avocado) against indomethacin toxicity in
experimental rats. Thirty-six male albino rats (185+10 g) divided into
six groups, one kept as a control (-ve) group (6 rats), while other
groups 30 rats were treated orally of indomethacin (25mg / kg b.Wt.)
once daily for twenty-one (21) days. One group was kept as (+ve)
control group, while others given administration of kiwi juice and
avocado juice (10 and 20 ml/kg) by orally for 21 days plus Indo. At
the end of the experiment, feed intake (FI), body weight gain (BWG
%) and feed efficiency ratio (EFR) were calculated. Aspartate
aminotransferase (AST), alanine aminotransferase (ALT),creatinine
and urea were determined in serum. Red blood cell and white blood
cells count were measured. Hemoglobin and hematocrit (HCT)
concentration was estimated. Also, histopathological changes for liver
were examined. The biochemical and histopathological analysis
proved the toxic effects of indomethacin on kidney and liver. The
obtained results concluded that using tested juices improved
previous mentioned parameters. The best results found by using high
doses of each juice. According to the results, tested juices could be
used for protection from toxicity caused by indomethacin.
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Introduction

Indomethacin is a methylated indole acetic acid derivative
NSAIDs and commonly used in clinical therapy as anti-inflammatory,
analgesic and anti-pyretic drugs (Andrade-Davila et al., 2015). Its
extensive utility is arisen from the rapid absorption, rapid and efficient
crossing blood brain barrier (Perron et al., 2013). Despite of its
common use, it has adverse effects including gastrointestinal, liver
and kidney toxicities (Koc et al., 2019). Non-steroidal anti-
inflammatory drug (NSAID) such as indomethacin (INDO) is used as
analgesics and anti-inflammatory agents but has toxic side effects.
INDO causes deficiency in all blood cell types and has a dangerous
effect on liver (Abatan et al., 2006). The liver plays vital role to
remove the toxicants from the body and the liver function can be
altered by injury resulting from acute or chronic exposure to toxicants
(Mahmoed and Rezq, 2013).

Fruits are beneficial for health due to phenolic substances
components which possess antioxidant activity. Avocado is
considered the world’s healthiest fruit, because of its nutrient
contents such as vitamin K, dietary fiber, potassium, folic acid,
vitamin B6, vitamin C, copper and reasonable calories. It is one of the
most recommended fruits as well as a food for body building and
medicine for cholesterol-related diseases (Abdel-Moneim et al.,
2017). Avocados fruit meet the definition of a functional food as
outlined by the American Dietetic Association in that they provide
health benefits beyond basic nutrition (Alghamdi and Yousef, 2017).
Avocado fruits have protective effect against the loss of antioxidant
activities as result of oxidative process caused by CCl, injection due
to its phytochemicals compounds (phenloic and flavonids)
(Mahmoed and Rezq, 2013).
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Kiwi fruit is one of the most popular fruits worldwide which has
a high level vitamin C so it considered strong antioxidant. Kiwi
contains high amount of ascorbic acid, carotenoids, lutein, and
flavonoids so it has antioxidant properties (Shehata and Soltan,
2013). Kiwi extract showed protective effects and anti-oxidant effects
as reported by Kang et al., (2012). Therefore, the present study aims
to assess the protective effects of kiwi and avocado juices against
indomethacin toxicity in experimental rats.

Materials and methods

Plant materials and chemicals:

The fresh avocado (Persea Americana Mill.) and kiwi fruit
(Actinidia deliciosa) were purchased from the local market in kafr El-
shekh, Egypt. Indo was obtained from the NILE Company of
Pharmaceuticals and Chemical IND (in Egypt). Vitamins mixture and
salt mixture and all chemicals used for blood biological
measurements were purchased from EI-Gomhorya Company for
Chemical Industries, Cairo, Egypt.

Preparation of juices:

The mature fresh fruits (kiwi and avocado) were washed with
tap water and peeled off and the flesh was homogenized using
electric blender to get the juices and they were filtered through muslin
cloth. The juices were prepared daily before use according to the
method described byAl-Dosari (2011).

Animals:
Thirty-six male albino rats of Sprague Dawley strain (18510
g) were obtained from the laboratory animal house of Faculty of
Science, Tanta University. Rats were housed individually in wire
191



Amira L. Abd Allah

cages, maintained for one week as acclimatization period under
standard laboratory conditions. During acclimatization and the whole
period of the experiment, rats were fed on basal diet. The diet had
the following composition: corn oil 10%, salt mixture (Hegsted et al.,
1941) 4%, vitamin mixture (Campbell, 1963) 1%, choline chloride
0.2%, protein 12% and corn starch up to 100g (Reeves et al., 1993).

Experimental Design:

After the period of acclimatization, rats were divided into 6
groups each group contains 6 rats as follows:
Group (1): Negative control group (-ve).
Group (2): Positive control group (+ve) (treated with Indomethacin 25
mg/kg only).
Group (3): Treated with kiwi juice (10 ml/Kg Body weight /day orally)
+ Indomethacin (25 mg/kg).
Group (4): Treated with kiwi juice (20 ml/Kg Body weight/day orally) +
Indomethacin (25 mg/kg).
Group (5): Treated with avocado juice (10 ml/Kg Body weight /day
orally) + Indomethacin (25 mg/kg).
Group (6): Treated with avocado juice (20 ml/kg Body weight/day
orally) + Indomethacin (25 mg/kg).
The doses of indomethacin and juices were selected from published
literature according to Ajeigbe et al., (2014),andAl-Dosari, (2011).
The fresh juices were given orally once daily for twenty-one days.
The rats were fasted overnight before anesthetized and sacrificed
after the examination period (21 days).

Biological evaluation:

Body weight gain and the quantities of diet which were
consumed and leftover diet recorded every day during the
experimental period (21days). The FI and BWG% were calculated
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according to (Chapman et al., 1959), and FER was calculated
according to Hosoya, (1980).

Biochemical evaluation and histopathological examination:

The rats were fasted overnight before sacrificed after the
examination period (21 days). The blood samples were collected
after slight anesthesia of rats using diethyl ether from each rat and
put immediately into glass tubes and centrifuged at 3,000 rpm for 20
min at 4 °C to obtain the serum which kept frozen at-20°c for analysis
as described by (Schermer, 1967). The livers were immediately
removed from each rat, washed and cleaned from the adhesive
matter by a saline solution (0.9 %,w/v), dried by filter paper and kept
in formalin solution (10%) according to the method described by
Drury and Wallington (1980) for histopathology examination.

Hematological analysis:

Different tested parameters in serum were determined using
specific methods as follows: Liver enzymes (AST and ALT) were
measured in the serum according to the method described by
Reitman and Frankel (1957). Urea and creatinine were determined
in the serum according toPatton and Crouch (1977)and Faulkner
and King (1976). Red blood cell and white blood cells were
determined based on the method was adopted by Fischbach,
(1996). Hemoglobin (Hb) and hematocrit (HCT) levels were
measured according to Drabkin, (1949) andMclnory, (1954),
respectively.

Statistical analysis:

Data were expressed as means + standard deviation. Values
were statistical analyzed by one-way analysis of variance (ANOVA
test) using SPSS 10.1 software package. Differences were
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considered significant at P values (0.05) (Snedecor and Cochran,
1989).

Results

Biological evaluation:

Administration of indomethacin showed a significant decrease
(p<0.05) in Fl, BWG% and FER when compared with normal (- ve)
group. However, oral administrations of juices (kiwi juice or avocado
juice) showed a significant increase (P < 0.05) in FI, BWG%. On the
other hand, insignificant differences were noticed between groups
treated with fruit juices for increasing FER as compared to (+ve)
group as shown in table (1).

Liver function:

It is clear from table results (2) that there were significant
increases for ALT and AST levels in the serum of (+ve) group (59.02
+ 5.21land 276.09 + 15.63 IU/L, respectively) as compared to
negative control group (21.02 * 2.94and98.40+ 8.74 IUIL,
respectively). Results denote that all treated groups had significant
decrease in serum levels of ALT and AST activities when compared
with indomethacin treated group only. Treated group with high dose
of avocado juice and kiwi juice (20ml/kg) showed the highest
decrease of ALT and AST enzyme levels in serum.

Kidney function:
Indomethacin caused a significant increase in kidney function,
but oral administrations of juices (kiwi and avocado) recorded a
significant decrease in kidney function (urea and creatinine) when
compared with indomethacin treated group only. The mean values of
urea and creatinine in control (+ve) group (73.22 + 9.38 and 1.14 +
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0.13 mg/dL, respectively) was significant increase as compared to
control (-ve) group was (21.54 + 3.44 and 0.53 + 0.06 mg/dL,
respectively). The best results were obtained with high dose
(20ml/kg) of kiwi juice followed by high dose of avocado juice.

Hematological parameters (HCT%, Hb, RBC and WBC):

Administration of indomethacin showed a significant decline
(p<0.05) in RBC, HCT % and Hb concentration. While, WBC were
increased in indomethacin (+ve group) when compared with normal (-
ve group) group. However, these parameters improved in all treated
groups with juices. The highest improvement observed in treated
group with avocado juice at dose (20ml/kg) and closed to normal
group (Table 4).

Histological results:

Microscopic examination of H&E stained liver sections
revealed normal histological pictures in control group. Similar
histopathological lesions were observed in other experimental
animals but they varied in severity among the treated groups (Table
5). In summary, microscopic examination of liver sections in the
treated groups showed hepatocytes coagulative necrosis,
microvesicular steatosis and ballooning degeneration, sinusoidal
dilation besides expansion of portal areas due to congested portal
blood vessels, biliary hyperplasia, portal fibrosis, portal inflammation.

Discussion

In the present study, administration of indomethacin showed a
significant decrease in FI, BWG% and FER because it interfere
metabolic pattern of experimental rats and caused poor gastro
intestinal functions with less absorption of nutrients according to
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Bagoji et al., (2015). These results agree with Fjeere et al., (2014)
who reported that indomethacin reduces feed efficiency and obesity
in mice which treated with high fat/high sucrose and indomethacin
due to reduced energy intake, feed intake was monitored. The
positive improvement in theses parameters may be related to the
active compounds which influence the gastrointestinal ecosystem,
increasing production of digestive enzymes and improving digestion
system according to Al-Mashhadani et al., (2013). On the other
hand, the reduction in BWG% of avocado juices may be due to high
phenolic content in addition to its content of polyunsaturated fatty
acids, which was reported to be present in avocado. This is in line
with previous findings by Naveh et al., (2013) who reported that
avocado consumption is associated with improved FI and lower
BWG. Also, Alghamdi and Yousef (2017) concluded that the
avocado it seems that avocado at 15% and 25% exert a protective
effect against overweight.

Non-steroidal anti-inflammatory drugs are widely used
worldwide (Scheiman et al., 2006) because they exert excellent
efficacy in the management of pain, fever and inflammation (Simone,
2006) use of NSAIDs were accompanied with serious adverse effects
not only in gastric but in the small intestine, cardiovascular system
and liver (Filaretova et al., 2011 and Taiwo and Conteh 2008).

The liver has central role in detoxification of drugs and toxic
substances, that make it is the target organ for all toxic effects
(Mahmoed and Rezq, 2013). In this work, INDO-induced
hepatotoxicity is evidenced by significant increase in the levels of
serum AST and ALT. On another hand, treatment with juices of kiwi
and avocado abated the hepatic lesions produced by indomethacin
as evidenced by the reduction of the elevated serum levels of AST
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and ALT. In the present study, the groups treated with high dose of
avocado juice or kiwi juice showed the highest decrease in the serum
level of AST and ALT. This is in line with previous findings by (Kang
et al., 2012)who illustrated that treatment with kiwi fruit extract (KFE)
effectively protected mice against CCls-induced hepatotoxicity, as
evidenced by reduced in levels of ALT and AST as compared to
(+ve) group. Kiwi fruit contains great amounts of healthy dietary fiber
and a variety of antioxidants. As a result, it can effectively prevent
and treat liver disease (lwasawa et al., 2010).The amelioration
effects of KFE on hepatic toxicity of indomethacin may be attributed
to the combination of several different mechanisms included:
antioxidant activity; anti- inflammatory properties, and direct
scavenge of free radicals with reduction oxidative stress and lipid
peroxidation (Bekhradnia et al., 2011 and Sadek et al., 2012).

It also inhibited lipid peroxidation by metal chelating activity
(Chou et al., 2008). Micronutrients such as vitamins C and E, as well
as carotenoid and phenolic compounds of kiwi fruit are strong
antioxidants which play vital role against free radical (Fiorentino et
al., 2009). The mechanism of kiwi extract for protection from
hepatotoxicity could be the increased of anti-oxidative enzymes level
and prevention of oxidation (Kang et al., 2012). Also, avocado fruits
keep liver enzymes in normal levels that due to maintain antioxidant
mechanisms (Mahmoed and Rezq, 2013). Flavonoids, rutin,
catechin and quercetin are in nature widely and may act as strong
antioxidants According to Terpinc et al., (2012).

Liver and kidney have primary role in drug metabolism and
remove toxic substances that make these organs exposure to toxicity
(Abd El-Megid et al., 2017). Where, the kidney functions also
affected significantly by indomethacin administration as evidenced by
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the significant increase in renal function marker levels such as serum
urea and creatinine in indomethacin treated rats as compared to the
normal control. Where, these toxic effects were associated with the
inhibition of prostaglandin synthesis and drug-elevated oxidative
stress. Since the oxidative stress play a role in indomethacin-induced
renal injury, alternative therapies including natural antioxidant agents
(Koc et al., 2019), such as avocado juice and kiwi juice can be used
to prevent the effects of oxidative stress produced. Where, Juices of
kiwi and avocado effectively improved kidney functions and protected
against damage induced by INDO due to its phytochemicals
compounds (phenolics and flavonoids) which play vital role against
free radical (Fiorentino et al., 2009)and(Mahmoed and Rezq,
2013).

Changes in hematological parameters showed the decrease
in Hb and HCT concentration, RBCs count while increase in WBC
count, that resulted from INDO caused deficiency in all types of blood
cell. Our results agree with Bagoji et al., (2015) who reported that
INDO caused decline RBC, HCT and Hb parameters in positive
control group when compared to normal group. Also, Lateef and
Taiwo (2006) who showed that INDO caused significant increase in
WBC count. On the other hand, oral administration of avocado and
kiwi juices increased RBC count and Hb, HCT concentration while
decreased the WBC count. This may be due to the high content of
vitamin E in avocado while Kiwi contain vitamin C which acts as
antioxidant .Our findings in line with Ibitoroko et al., (2011) showed
that feeding on anti-oxidants vitamins C and E or combination of the
two vitamins help to reversed the haematoxic damage by increasing
the hemoglobin and reducing the white cell count. Also, Leontowicz
et al., (2013) indicated that the RBC and HB in groups treated with
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kiwi recorded levels higher than positive control group that the kiwi
influences the RBC system in blood.

Moreover, these results are confirmed by histopathological
examination as liver sections in indomethacin (+ve control) group
showed severe diffuse necrotic lesions. These results agree with
Bagoji et al., (2015) demonstrated that INDO damage the liver
caused necrosis hepatocyte and relies the number of Kupffer cells.
The fruit juices have protective effect against oxidative stress caused
by indomethacin which improved some extent the histopathological
picture. These results are supported by Mahmoed and Rezq
(2013)demonstrated that sections of treated rats with 15 % of
avocado were normal hepatocytes due to phenolic compounds of
avocado. Also, Amer et al., (2014)reported that pretreated of kiwi
fruit extract revealed normal appearance of hepatocyte, central vein
and sinusoid, the kiwi fruit has hepatic protective against toxicity of
indomethacin that due to antioxidant activity and inflammatory
properties of kiwi fruit.

Conclusion

Indomethacin has toxic side effects on human body that
proved by biochemical and histological results. The results concluded
that using high doses of kiwi and avocado juices improved liver and
kidney function and hematological parameters. According to the
results, tested juices could be used for protection from hepatotoxicity
and nephrotoxicity caused by indomethacin.

199



Amira L. Abd Allah

Table (1): Effect of kiwi and avocado juices on FI, BWG% and FER

in rats infected with toxicity indomethacin

Groups Fl g/day BWG% FER

(-ve) 25552+ 2.102 17.78%+ 1.890 0.0622 + 0.006
(+ve) 7.33°+0.575 4.399+0.282 0.051° + 0.004
10 ml/Kg Kiwi juice 9.19¢ + 1.259 10.81° + 1.090 0.055° + 0.003
20 ml/Kg Kiwi juice 17.03° + 0.991 10.54° + 1.314 0.052° + 0.006
10 ml/kg Avocado juice 15.42° + 1.900 8.06°+ 0.670 0.049° + 0.012
20 ml/kg Avocado juice 17.25° + 2,250 7.34°+0.429 0.035° + 0.008

All results are expressed as mean + S. D.
Values in each column, which have different letters are significant different (p<0.05).

Table (2): Effect of kiwi and avocado juices on liver enzymes in rats

infected with toxicity indomethacin

Groups ALT (IU/L) AST (IU/L)
(-ve) 21.02%+ 2.94 98.40° + 8.74
(+ve) 59.022 + 5.12 276.09% + 15.63

10 ml/Kg Kiwi juice

51.53% + 5,73

249.05°+ 13.12

20 ml/Kg Kiwi juice 35.93¢+3.49 168.50¢ + 17.87
10 ml/kg Avocado juice 44.10°+ 5.66 210.55° + 16.09
20 ml/kg Avocado juice 32.00°+ 2.84 154.579 + 9.02

All results are expressed as mean + S. D.
Values in each column, which have different letters are significant different (p<0.05).
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Table (3): Effect of kiwi and avocado juices on some kidney function
in rats infected with toxicity indomethacin

Groups Urea (mg/dL) Creat. (mg/dL)
(-ve) 21.54% 3.44 0.53¢ + 0.06
(+ve) 73.223+£9.38 1.142+£0.13
10 ml/Kg Kiwi juice 48.30° + 8.63 0.86° + 0.04
20 ml/Kg Kiwi juice 24.40° + 3.57 0.549 + 0.050
10 ml/kg Avocado juice 63.372+ 9.90 0.95° + 0.08
20 ml/kg Avocado juice 37.97°+2.20 0.69¢ + 0.06

All results are expressed as mean = S. D.
Values in each column, which have different letters are significant different
(p<0.05).

Table (4): Effect of kiwi and avocado juices on hematological
parameters in rats infected with toxicity indomethacin

Variables

Group RBC WBC Hb HCT %
(1068 cell/uL) (x10%) (g/dL)

(-ve) 0.36+0.172 | 8.47+0.45° | 14.03+0.55" | 43.40+2.422

(+ve) d b
551+ 0.469 | 21.00+1.002 | 11.63+0.15¢ | 32.13+1.86

jlu?cg"/ KOKIWI | 7 674 0.15¢ | 10.40+1.15% | 14.77+1.46% | 41.63+4.48

jzu?cg"/ KgKWi | g 5340310 | 18.10£0.10% | 15.00+1.05% | 43.83+1.76

10mlkg 8.29+ 0.34b | 16.77+1.91° | 15.53+ 0.25% | 42.47+1.332

Avocado juice

20mlkg -1 g 351 0240 | 13.73+0.87¢ | 15.67+0.322 | 44.97+0.732

Avocado juice

All results are expressed as mean + S. D.
Values in each column, which have different letters are significant different (p<0.05).
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Table (5): Scoring of histological lesions in liver in all the
experimental groups

Liver -ve | +ve |10 ml/kg KJ*| 20 ml/kg KJ |10 mi/kg AJ*| 20 mi/kg AJ
Portal congestion - +++ + + + +
Sinusoidal dilation - +++ + + ++ +
Portal fibrosis - ++ + + + +
Biliary hyperplasia - ++ ++ + ++ +
Portal inflammation - ++ + - + R
Hepatocytes ) i+t - . N .
coagulative necrosis -
Microvesicular
steatosis or
ballooning - +++ + - + -
degeneration in
hepatocytes

*KJ: Kiwi juice
*AJ: Avocado juice

*The results obtainedfrom histological liver sections illustrated in Fig.1l. Liver
sections, shows no lesions scored -in Normal (-ve) group (A). However, liver sections
from indomethacin (+ve) group showed severe diffuse necrotic lesions scored +++
(B), moderate diffuse necrotic lesions scored ++ in kiwi juice group (low dose) (C).
when compared to mild necrotic lesions scored + in kiwi juice group (high dose) (D),
moderate multifocal necrotic lesions scored + in avocado juice group (low dose) (E)
when compared to mild necrotic lesions scored + in avocado juice group (high dose)

(F).X: 100 bar 100.

*Severe lesions (red colored arrows), moderate diffuse lesions (black colored
arrows), moderate multifocal lesions (blue colored arrows), mild lesions (yellow

colored arrows).
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