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ORIGINAL RESEARCH

A comparison study of anti food allergy of plane tree leaves extract
with the chemical drug therapy in affected dogs

Saam TORKAN, Nima MOHAJERI, Faham KHAMESIPOUR

ABSTRACT

Food allergy includes an overreaction of the immune system
to certain foods or substances that trigger the immune system
become confused. The purpose of this study was to evaluate the
effect of oral administration of plantain leaf extract on immunity
against food allergies in dogs. This study performed on 12 dogs
and the dogs were divided into 3 groups. In 3 groups, 2 times a
day for 5 days 10 grams of turmeric tablet was administered to
food allergies occur in all categories. To first group twice daily,
for 5 days, in each time 100cc oral plantain extract administered.
In second group, prednisolone acetate used instead of plantain
extract for 5 days (according to the dose of 2 mg/kg every 24
hours). And in third group (control) no medication used. Blood
samples took for hematology and immunology experiments
at days 0, 5 and 10 and the amount of blood was divided into
two equal parts, and for hematology tests and to measure IgE
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immune factors and percentage and number of phagocytosis
was sent to faculty lab. The result showed that in three groups
comparison, during the recovery (post- treatment), eosinophils
(Eos), immunoglobulin E (IgE) and germ amount in Leaf
extract group has no significant change in appropriation to
control group. The amount of these factors in comparison
with the chemical drug group (Corton) had significant change
(p<0.05), and other factors did not change significantly during
treatment (p<0.05). Moreover, comparing two groups of Corton
and sycamore, there is significantly better changes in IgE and
Eos factors in the plantain leaves group. Therefore, mentioned
factors indicate a favorable effect of plantain leaf extract in
removing the symptoms of food allergy in dogs.

Keywords: Corticosteroids, Dog, Food allergy, Immune system,
Plantain leaf extract

1. INTRODUCTION

An allergy is a response by the body’s immune system to
something (called an allergen) that is not necessarily harmful
in itself. Some allergic reactions are mild and harmless,
but others are severe and potentially life-threatening
(anaphylaxis) (1). A food allergy occurs when the body’s
immune system reacts abnormally to specific foods (1). Food
allergy includes an overreaction of the immune system to
certain foods or substances that trigger the immune system.
Normally, the immune system has the task of defense against
microorganisms and the production of antibodies against
these antigens. Plane trees are an important source of airborne
allergens in many cities of the United States and Western
Europe (2). Exposure to London plane tree pollen can induce
asthma, allergic rhinitis and allergic conjunctivitis (3- 5);
systemic reactions have occurred during immunotherapy

(6).
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Plantago major (PM), also known as plantain, is a weed
found in temperate zones worldwide. PM leaves have been
associated with various biological properties ranging from
anti-inflammatory, antimicrobial and antitumor to wound
healing (7). Apart from wound healing Plantago major
L. leaves have been used in the treatment of diseases
related to the skin, respiratory organs, digestive organs,
reproduction, the circulation, against cancer, for pain relief
and against infections (7). P major contains biologically
active compounds such as polysaccharides, lipids, caffeic acid
derivatives, flavonoids, iridoid glycosides and terpenoids (8).
The London Plane Tree (Platanus x acerifolia; ‘Platanus’)
is a fast-growing deciduous tree, a hybrid of the Oriental
Plane Tree (Platanus orientalis) and the American Sycamore
(Platanus occidentalis), (9) and is commonly planted in many
cities around the world.

The plane trees are widely planted to improve the
microclimate (10). The plane leaves commonly known in Iran
as “Barge Chenar”, have been used in concentrated aromatic
liquids, herbal remedies and Iranian traditional medicine
to treat several disorders. They are used in Iranian folk and
traditional medicines for treating some dermatological,
gastrointestinal, rheumatic and inflammatory diseases (11-
13). Ethno-pharmacological data from eastern African
traditional uses of Plantago palmata leaves suggest that
some therapeutically activities could be dependent on their
content in polysaccharides (14). To strengthen the immune
system against food allergies many studies have been done on
plantain Leaf Extract (14). The present study was undertaken
to evaluate the effect of oral administration of plantain leaf
extract on immunity against food allergies in dogs.

2. MATERIAL AND METHODS
2.1 Material

The study was performed on 12 dogs (age 1-5 vyears,
Iranian native breed) that were randomly allocated to two
equal treatment groups. All dogs were subjected to clinical
examination and housed under uniform environment after

being treated for internal parasites.

The dogs were divided into 3 groups. In 3 groups, 2 times
a day for 5 days 10 grams of turmeric tablet was administered
to food allergies occur in all categories. And from the level,
food allergy term used. To first group twice daily, for 5 days,
in each time 100cc oral plantain extract administered. In
second group, prednisolone acetate used instead of plantain
extract for 5 days (according to the dose of 2 mg/kg every

24 hours). And in third group (control) no medication used.

Blood samples were collected for both hematological
and immunological examnimations at days 0, 5 and 10 and
the amount of blood was divided into two equal parts and
use the same container for collection of blood samples, for
hematological tests, including packed cell volume (PCV),
haemoglobin (Hb), red blood cell count (RBC), white blood
cell count (WBC), counting neutrophils (Nut), lymphocytes
(Lym), monocytes (Mon), eosinophils (Eos), basophils
(Baso) and Band Cell and to measure IgE immune factors
and percentage and number of phagocytosis was sent to
faculty lab in .

2.2 Statistics

The results are presented as mean + S.E.M. and statistically
analyzed by One-way ANOVA followed by the Duncan test.

P<0.05 was considered significant.

3. RESULTS AND DISCUSSION

Comparison of the PCV, RBC, Hb, WBC, Nut, Lym, Mon,
Eos, Band Cell, Phagocyte, IgE and Germ in three groups
(plantain extract, corton and control groups) as shown in
Table 1 to Table 12. The result showed that in three groups
comparison, during the recovery (post- treatment), Eos, IgE
and Germ amount in Leaf extract group has no significant
change in appropriation to control group (p>0.05). The
amount of these factors in comparison with the Corton
group had significant change (p<0.05), and other factors did
not change significantly during treatment (p<0.05).

Table 1. Comparison of the packed cell volume (PCV) in
three groups

Groups Number Before Since the Recovery
intervention beginning of the  time
intervention

SD+ Mean SD+ Mean SD+ Mean
Plantain 4 ab a a
extract 40.5+0.70 26.5+2.12 30.5+2.12
Corton 4 a a a

31.5+3.53 28.5+2.12 32+ 141
Control 4 b a a

46.5+2.12 28.5+ 0.7 34.5+ 0.7
SIG 0.019 0.513 0.164

The numbers with similar letters do not significantly different (P>0.05)
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Table 2. Comparison of the red blood cell count (RBC) in

three groups

Groups Number Before Since the Recovery
intervention beginning of the  time
intervention
SD+ Mean SD+ Mean SD+ Mean
Plantain 4 ab a a
extract 6.65+0.21 5+0.28 5.35+0.63
Corton 4 a a a
5.25+0.63 5.25+0.21 5.8+ 0.14
Control 4 b a a
7.55%+0.35 5+ 0.14 6.2+ 0.14
SIG 0.030 0.506 0.235

The numbers with similar letters do not significantly different (P>0.05)

Table 3. Comparison of the haemoglobin (Hb) in three

Table 5. Comparison of the neutrophils (Nut) in three groups

Groups Number Before Since the Recovery
intervention beginning of the  time
intervention
SD+ Mean SD+ Mean SD+ Mean
Plantain 4 a a a
extract 57.5+3.53 56.5+12.2 66.5+ 2.12
Corton 4 a a a
71+ 1.41 52.5+6.36 63.5+ 0.7
Control 4 a a a
52+ 9.89 62+ 2.82 56.5+ 3.5
SIG 0.108 0.803 0.054

The numbers with similar letters do not significantly different (P>0.05)

Table 6. Comparison of the lymphocytes (Lym) in three

groups
Groups Number  Before Since the Recovery
intervention beginningof the  time
intervention
SD+ Mean SD+ Mean SD+ Mean
Plantain 4 ab a a
extract 13.8+0.42 10.75+£ 0.77 11.25+ 0.63
Corton 4 a a a
11.7+ 0.84 11.05+ 0.35 12.1+0.28
Control 4 b a a
14.85+ 0.49 10.90+ 0.42 12.1£0.28
SIG 0.032 0.868 0.225

The numbers with similar letters do not significantly different (P>0.05)

Table 4. Comparison of the white blood cell count (WBC) in

three groups

groups
Groups Number Before Since the Recovery
intervention beginning of the time
intervention
SD+ Mean SD+ Mean SD+ Mean
Plantain 4 a a a
extract 35+ 1.41 29.5+£3.5 25.5+2.12
Corton 4 a a a
24.5+ 0.70 29+ 1.4 28+2.8
Control 4 a a a
41.5+ 12.02 26+ 2.8 26+ 4.24
SIG 0.192 0.477 0.734

The numbers with similar letters do not significantly different (P>0.05)

Table 7. Comparison of the monocytes (Mon) in three groups

Groups Number Before Since the Recovery

intervention beginning of the time

intervention
SD+ Mean SD+ Mean SD+ Mean

Plantain 4 a a a
extract 7950+ 494.9 9875+ 601 9475+ 388
Corton 4 a a a

9075+ 530.3 9775+ 1520 9350+ 1272
Control 4 a a a

10425+ 742.4 9400+ 353 9250+ 212
SIG 0.058 0.879 0.959

The numbers with similar letters do not significantly different (P>0.05)

Groups Number  Before Since the Recovery
intervention beginning of the time
intervention
SD+ Mean SD+ Mean SD+ Mean
Plantain 4 a a a
extract 3£ 0 1.5+ 0.7 3.5+ 0.7
Corton 4 a a a
1+ 0 2.5£0.7 3.5+ 0.7
Control 4 ab a a
2.5+ 0.7 1.5+ 0.7 3.5+ 2.12
SIG 0.033 0.385 1

The numbers with similar letters do not significantly different (P>0.05)
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Table 8. Comparison of the eosinophils (Eos) in three groups Table 11. Comparison of the IgE in three groups
Groups Number Before Since the Recovery Groups Number Before Since the Recovery
intervention beginning of the  time intervention beginning of the time
intervention intervention
SD+ Mean SD+ Mean SD+ Mean SD+ Mean SD+ Mean SD+ Mean
Plantain 4 a a a Plantain 4 a a a
extract extract 1.9+ 0.2 2.8+ 0.14 2+0.2
4+ 141 6.5+ 2.12 2.5+ 0.7
Corton 4 a a a Corton 4 a a a
1.6+ 0.4 2.5+ 0.84 1.9+0.2
2+ 141 9+ 4.24 4+ 14 Control 4 a a b
1.4+ 0 1.9+0.28 3.3£0.2
Control 4 a a b
SIG 0.425 0.347 0.016
3.5+ 12.2 10+ 5.65 13.5£ 0.7 The numbers with similar letters do not significantly different (P>0.05); IgE-
Immunoglobulin E
SIG 0.539 0.726 0.003

The numbers with similar letters do not significantly different (P>0.05)

Table 9. Comparison of the Band Cell in three groups

Groups Number Before Since the Recovery
intervention beginning of the  time
intervention
SD+ Mean SD+ Mean SD+ Mean
Plantain 4 a a a
extract 0.5+ 0.7 1.5+ 0.7 1£0
Corton 4 a a a
1.5+ 2.1 1+£0 0+0
Control 4 a a a
0.5+ 0.7 1.5+ 0.7 0.5+ 0.7
SIG 0.722 0.650 0.192

The numbers with similar letters do not significantly different (P>0.05)

Table 10. Comparison of the Phagocyte in three groups

Groups Number Before Since the Recovery
intervention beginning of the  time
intervention

SD+ Mean SD+ Mean SD+ Mean
Plantain 4 a a a
extract 18.5+£ 3.5 15.5% 2.12 22+ 1.4
Corton 4 a a a

27+ 25.45 22.5+2.12 19+ 2.8
Control 4 a a a

20.5+ 3.53 15.5+2.12 14.5+ 4.9
SIG 0.487 0.094 0.232

The numbers with similar letters do not significantly different (P>0.05)

Table 12. Comparison of the Germ in three groups

Groups Number Before Since the Recovery
intervention beginning of the time
intervention
SD+ Mean SD+ Mean SD+ Mean
Plantain 4 a a a
extract 10.5+ 4.94 13+ 1.4 17.5+2.12
Corton 4 a a a
12+ 1.41 18+ 2.8 16.5+2.12
Control 4 b a a
15+ 5.65 10.5+ 2.1 8+ 1.41
SIG 0.631 0.089 0.028

The numbers with similar letters do not significantly different (P>0.05)

A study conducted on effects of Plantago major
L. leaf extracts on oral epithelial cells showed that, most of
the tested extracts increased the proliferation/migration of
the oral epithelial cells compared to the negative control. A
concentration of 1.0 mg/mL (on dry weight basis) appears
to be optimal regardless of type of extract, and among the
alternatives, 0.1 mg/mL was always better than 10 mg/mL.
Ethanol-based extracts with a concentration of 10 mg/mL
had very detrimental effects on cell proliferation/migration.
At the other two concentrations, ethanol-based extracts
had the most beneficial effect, followed by water extracts of
fresh leaves, ethanol plus water extracts of dried leaves and,
finally, water extracts of dried leaves (15).

(2005) (14)
effects due to

Biringanine et al. reported that

Immunomodulatory traces  of
lipopolysaccharides (LPS) in PS extracts and fractions
were ruled out by the use of macrophages from C3H/Hej
mice known to be very low responders to LPS and similar

results were obtained. In addition, F2 fraction from PS50
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was particularly active in enhancing NO and TNF-alpha
(but not IL-10) production by IFN-gamma-activated C3H/
Hej macrophages. Another study also shows that endotoxin-
free methanol extracts from PM leaves, at doses of 50, 100,
250, and 500 microg/mL, were associated with 4.4 +/- 1, 6
+/- 1,12 +/- 0.4, and 18 +/- 0.4-fold increases of nitric oxide
(NO) production, and increased TNF-alpha production
(621 +/- 31, 721 +/- 36, 727 +/- 36, and 1056 +/- 52 U/mL,
respectively) by rat peritoneal macrophages, in the absence
of IFN-gamma or LPS. NO and TNF-alpha production by
untreated macrophages was negligible. In addition, PM
extracts potentiated Con A-induced lymphoproliferation (3-
to 12-fold increases) in a dose-dependent fashion, compared
with the effect of Con A alone (7). These discrepancies could
be explained by different detection methods with different
sensitization profiles.

It has been reported that these flavonoids have potent
anti-inflammatory and analgesic actions on inflammation
and pain (16- 18). Depending on the chemical substitutions
on the flavone-skeleton, flavonoids can play a modulating,
biphasic and regulatory action on inflammation and
immunity. Also caffeic acid is found in the plant leaves and it
has been reported that this compound has anti-inflammatory
activity (19, 20). In the present study, comparing two groups
of Corton and sycamore, the result showed significantly
better changes in IgE and Eos factors in the plantain leaves
group in less time than any other group can better understand
the performance of essence. Mentioned factors indicate
a favorable effect of plantain leaf extract in removing the
symptoms of food allergy in dogs. The result is in line with a

Besin allerjisi olan kopeklerde ¢inar agaci yaprak ekstresinin
ile yapilan tedavinin kimyasal ilag tedavisi ile karsilastirilmasi

(077

Besin allerjisi, bagisiklik sisteminin bazi besinler ya da besin
bilesenlerinee karsi gosterdigi siddetli reaksiyon olarak
tanimlanabilir. Bu ¢alismanin amaci, besin allerjisi olan
kopeklerde sinirli ot yaprak ekstresinin oral yoldan kullanilmasi
sonucunda elde edilecek bagisiklik sistemi cevabinin
degerlendirilmesidir. Bu ¢alisma 12 kopek tizerinde yapilmus ve
kopekler 3 gruba boliinmiistiir. Her ti¢ gruba bes giin boyunca
giinde 2 kere 10 gramlik tabletler halinde ¢inar agaci yaprak
ekstresi uygulamasi yapilarak deney hayvanlarinda besin
allerjisi olusturulmustur. ilk gruba; bes giin boyunca, giinde
2 kere 100%r cc sinirli ot ekstresi oral yoldan uygulanmistir
(Sycamore). Ikinci gruba; bes giin boyunca, 24 saatte bir 2
mg/kg dozda prednizolon asetat uygulanmustir (Corton).
Kontrol grubu olan tigiincii gruba ise tedavi uygulanmamustir.

Kopeklerin  kan ornekleri hematoloji ve immiinoloji

report by Samuelsen (2000) (8) showed, A range of biological
activities has been found from plant extracts including wound
healing activity, anti-inflammatory, analgesic, antioxidant,
weak antibiotic, immunomodulating and antiulcerogenic
activity. Some of these effects may attribute to the use of
this plant in folk medicine.

The regulation of immune parameters induced
by plant extracts may be clinically relevant in numerous
diseases including food allergy. The result showed that
in three groups comparison, during the recovery (post-
treatment) Eos, IgE and Germ amount in has no significant
change in appropriation to control group. These results
suggest that IgE and Eos factors indicate a favorable effect
of plantain leaf extract in removing the symptoms of food
allergy in dogs. The amount of Eos, IgE and Germ factors in
Corton group had significant change in comparison with the
Leaf extract group during treatment. Moreover, comparing
two groups of Corton and sycamore with plantain leaves
group showed significantly better changes in IgE and Eos
factors in the plantain leaves group.

4. CONCLUSION

In general, the pharmacological activities of the plantain leaf
extract showed better effects but it is not clear whether these
plant constituents are the only contributing components
of this extract. Therefore, further pharmacological and
biological studies are needed to determine what compounds
are responsible removing the symptoms of food allergy.
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laboratuvarinda degerlendirilmek iizere ¢alismanin 0., 5., ve 10.
glinlerinde alinmistir. Alinan kan 6rneklerinin her biri iki esit
kisma ayrilarak hematolojik analizler, IgE ve diger immiinolojik
faktorlerin ve fagositoz sayis1 ve oranmin calisilmast igin
fakiilte laboratuvarina gonderilmistir. Ug gruba ait verilerin
incelenmesi ile elde edilen sonuglara gore; iyilesme siireci
(tedavi sonrasi), eosinofil (Eos), immunoglobulin E (IgE) ve
Germ orani kontrol grubuna gore yaprak ekstresi alan grupta
degisiklik gostermemistir. Yukarida bahsi gecen parametrelere
ait veriler kimyasal ilag ile tedavi edilen gruba (Corton) ait
sonuglarla karsilastirildiginda ise anlaml bir degisiklik (p<0.05)
oldugu goriilmiis ancak diger faktorler degismemistir (p<0.05).
Corton ve sycamore gruplarina ait sonuglar karsilagtirildiginda
ise IgE ve Eos degerleri sinirli ot ekstresi ile tedavi edilen
grupta (sycamore) olumlu yonde degismistir. Elde edilen
sonuglar, sinirli ot ekstresinin képeklerde besin alerjisine ait
belirtilerin baskilanmasi i¢in umut vadeden bir tedavi oldugunu
gostermektedir.

Anahtar kelimeler: Kortikosteroitler, kopek, besin allerjisi,
bagisiklik sistemi, Sinirli ot yaprak ekstresi.
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