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ABSTRACT

Nowadays uncontrolled administration of the antibiotics causes to high resistance in most of the pathogenic
bacteria and it is necessary to use alternative methods. Using herbal plants and essences as alternative can be
considered that aids in treatment process in addition to antimicrobial effects with positive impact on the body
immune system. In this research the effect of green tea on some immunologic factors such as number of white cells
and also serum globulin level were investigated by experiment on the rats. Finally it was concluded that in the
studied group the blood white cells number, serum total protein and globulin level increased relatively to control
group and albumin level is significantly higher in the treatment group relative to control group that indicates the
effect of green tea on relative increase of the body immunol ogy.

Keywords: serum globulin; green tea; rat

INTRODUCTION

Antibiotics consumption is focus of treatment ifieittions, but due to the increasing rate of antibicesistance in
bacteria, and medicines side effects, using secgmdathod to treat infections has gained specatiicance [1,
2]. However, over the years man has realized tfextsfof therapeutic herbal extracts. Known advgegeof these
extracts are absence of side effects and theinsixe range. Nowadays, use of herbal extractsetat tbacterial
infections and its effect on the immune system Haeen attracted the attention of many researcBet§ [

According to this fact that tea is the most popllaverage in the world after water that has beenciated with
human daily life [3, 4], in this study we try toviestigate the effect of green tea on the cellutamune and
humoralmechanisms in rats.

Tea is product of leaves of Camellia cinensisthatansumed as fermented (black tea), nonfermeeeifjgiea) and
semi- fermented (Oolong).

Flavonoids are products of plant -derived secondagtabolism that are found widely in the plant klogh. Based
on the structure and position of the oxygen hetalor ring,they can be divided into six groups tdvibnes,
isoflavones, flavonoids, flavolones and anthocyafime main flavonoids in tea are flavonoids or mepecifically
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catechin [5] that includes more than 30 % of teardatter [6]. Catechins extracted from green teheamered into
the solution phase involving brewing[5].

More than three quarters of the material containgea leaves is flavonoles that 6 types of thisglare known as
catchin such as Epigallocatechin Gallate (EGCG) ig#lmcatechin (EGC), epicatechin gallate,
epicatechin,gallocatchin and catechin. Bitterness astringency of tea is due to catechin and thegd substances
are colorless and water-soluble and usually corapfigo 40 percent of soluble solids in tea. Flaséme oxidized
during the production of black tea and processecetzymes and oxidant and converted into theflavisued
thearubigins[7].

Green tea contains caffeine, glycoprotein, amindsacarotenoids, chlorophyll, polysaccharidegjépivitamins E-
CB, elements such as manganese, zinc, potassiupoyhenols [3, 8-10].

Glycoprotein of green tea composed of seven mowrbsaicles types: ribose,rahamnose, xylose, maniosesg,
galactose and ararbinose and 18 amino acids [11].

Green tea has anti-tumor effects such as induci@poptosis, anti- angiogenesis, induction of déferentiation,
antioxidant, anti-inflammatory and carcinogen metaimn [3, 4,12].

Today, the use of plant extracts to help in thattrent of microbial infections has attracted therdion of many
researchers. In a study conducted in 1999 it wasmdothat catechines include catechin, epicatchiagand
epicatchin gallate in green teainhibits releasaxantcalled Verotoxin from Enterohemorrhagic EC dnds inhibits
the pathogenesis of thesebacteria. This effecolyppenols on plant has also been reported [1, 2].

In astudy conductedin 2001,it was concluded thigatipcatchinegallate reducestransfer of the viroteplasmid
Eolic600 between R222 (donor) and Rc85 (receivieEcoli K12 [13].

MATERIALS AND METHODS

Fifteen Wistar female rats were randomly dividet ithree groups of five rats, all groups were erpla® the same
environmental and nutritional conditions. They wired by with three meals by Dan pellet and watdefinitely.

Of three groups, agroup was control group and ther@roups were treatment groups.

One of the treatmentgroups,received green teatsatbece daily for two weeks one tablet was adntérisd in 2 mL
of water to rats. The next group treatment recebregved green tea twice daily for two weeks, as l@ach feed.
Due to stress applied on treatment groups duringggs, the rat drankthe same water amount twicayabg
gavage and three groups were almost in identigaditions.

2 - The blood sampling from the animal tail veindd sampling was chosen.
The following test were performed:

- Counting of white blood cells

-Assessment of the total serum protein level

- Calculate the total amount of blood protein (fakan total protein gr/dl=Atest/Astandardx6)
- Assessment of serum albumin

- Calculate the amount of blood albumin (formul#humin gr/dI=A test/A standardx4)

- Methods of Statistical Analysis

Information obtained from this testing method waslgzed byCRD, and PCAANOVA and Duncan analysis was
used to compare means amongthe groups.

RESULTS

After blood sample drawing and serum separatiooralitg to protocol described in the materials arelhods and
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counts of white blood celtest performed oblood samples, the total protein alburtémel wasassessed according
toBCG that was done dhe serum collected arthe valuesvere calculated. The results are as foll.

- White blood cells

After counting the amount of white bloccells, which was described in detail in the Materials iMethods, the
average white blood cells wagshieved7760 mm3in the group that had used piligreentea and in the group
consumed brewedgreen teanias 7780mm3 and in the control group it obtained 720 mm3 which was not
statistically significantvith a relative increase in the treaint groups.

- Total blood serum protein

After testing and calculation of total seriprotein, total serum protein mean was 6.872gr/c the group that
consumed green tea pibs560 gr/dl inthe group that had consumiecewed green tea and 6.110 gin the control
group which was statisticallsignificant with a relative mcrease in the treatment groups significant differences
were not observed.

- Blood serum albumin

aftertesting and calculation of serualbumin, serum albumin averagethre group that haseen taking green tea
pills was 3.904 gr/dl and ithe groupconsumed brewed green tea was 3.584ligaridin the control group it was
3.440 gr dl. A statistically significant differencis seen among the group thashmeeen taking green tpills andtwo
other groups.

Blood White Cells
(standard deviation)S standard error mean number  WBC

444/522 993/982 7760 5 tablet
815/721 1824/007 7780 5 Green tea
639/844 1430/734 7720 5 control

green tea control

Mean comparison of the studied groups by measured variables

Serum Protein

(Standard deviation)S  Standard error mean number Protein

0/235 0/526 6/872 5 tablet
0/250 0/559 6/560 5 Green tea
0/264 0/590 6/110 5 control
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tablet green tea control

Mean comparison of the studied groups by measured variables

Serum Albumin Descriptive Statistics

(Standard deviation)S  standard error mean number Albumin

0/039 0/088 3/904 5 table'
0/091 0/223 3/584 5 Green tea
0/070 0/156 3/440 5 control

Figure : Mean albumin levels among groups with separation of variable

- Serumglobulin

Blood proteinsare divided intotwo general categoriesalbumin and globulin, ialbumin level is deduced frothe
level of total protein, the glofin levels in blood is obtaint. The average serugiobulin in the group has used the
green tea pills was 3.028 gildndin the group that brewed green tea wassoomed it was 2.976 gr/and in the
control group was 2.670 gi/ respectively. A statistically significant difiemceby the relative increaswas not
observed in the treatment groups.

tablet green tea control

Mean comparison of the studied groups by measured variables
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Blood Globulin Descriptive Statistics

(standard deviation)S  Standard error mean number Globulin

0/219 0/490 3/028 5 tablet
0/190 0/425 2/976 5 Green tea
0/221 0/495 2/670 5 contro

Globulin

green tea control

Mean comparison of the studied groups by measured variables

Mean square

Globulin Albumin Protein WBC FD variability
ng/187 **0/282 n/734 nst666/667 2 studied groups
0/222 0/027 0/313 2120666/667 12 Error

analysis of variance of the variables in three studied groups
Sgnificant in probability level of 1% **(p value = 0.01); Ns no significant

Figure : Mean globulin levelsamong groups with separation of variable
DISCUSSION

The results of this study show#dke relative increa: of white cell in the treatmergroup represents tteffect of
green tea on white cgdroliferatior. The mechanism of this effect was examined inipressstudiethat depict high
correlation with the resultsf this research. For examyin the study of Ko and et ah South Korea conducted «
pigs the positive effeadf green tea on splenalgia concurrent increase afiacrophag and B lymphocytes level
indicating high effect of green te4].

Due to the direct effect of macrophagesspecificimmune activation through the presentation of amgand th
production of interleukin-l and the effect of lymphocyte T helper in actingtiymphocytes B and anody
production by IL- 2 and 5 influe®s on increase in lymphocytes B production of doady [14].

Numerous studies prove thislationshig

Chae and colleagug®004) studie the effect of green tea extracts in increasing remand capabilities of
lymphocytes and B lymphocytes and the stimulatdfigce on increasin@antibody [15].

In another study by Shin et al (2004) on some efrtfaterics isolated from green tea eact the growth stimulatory
effect of B lymphocytes and increase the produatibantibodieswas reported [16].

35
Scholars Research Library



Sasan Hamzeet al Euro J Zool Res, 2014, 3 (3):31-37

Barakat(2010) studied the effects of green teaatsy eccompanied by increased IgG, IgM levels coetho the
control group [17].

The results of these reaches are consistent tatady so that relative increase in serum globudimeported in
treatmentgroupsaccording to this fact that sigaificpart of these proteins is immunoglobulin thepidts increase
of serum antibody level in treatment groups andlfin B lymphocytes stimulated activity. This inese was also
dependent on stimulation of T lymphocytes and dtity represents a direct effect of green teadhatboost the
immune system.

Numerous studies provethe effects of green teatra immune mechanisms.

Devries et al (1999) suggested the effect of gtearthat stimulates production of interleukin- @l &-cell activity,
and an increase of this substance stimulates tiuption of antibodies [18].

In the study of Schall and et al. (1994) the effgfcgreen tea on increase of splenalgia growthtdeithcrease of
production of TNF and this substance has increasffert of receptors expression in white cells plasm that
leads to increase of neutrophils in the phagocyteaorganisms [19].

CONCLUSION

The relative increase in serum protein and globilithe present study also confirm the effectivenafsgreen tea
that can increase the safety mechanisms.

Csanaky and et al (2005) studied the effect ofrgtea on increase of amcyt cells proliferation armlease of cell
resistance on chemotropic sideeffect.

In other research conducted by Zhu and et al (18@9effect of green tea in stopping of suppregsiilsome drugs
and increase of lymphocytes number and other imfogiwactivities and finally control of tumors intsawere
reported.

Finally, the results of this study and similar sesdshow the relative effect of green tea on reuifig factors
associated with the immune system.
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