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ABSTRACT

T effzet of 3 weeks oral administation of 20% black lea inlusion or
decaction alore or combined with 0.5% 11,0; on body weight and certain blood
Gicchemical constituents was studied in broiler chickens. ‘The results indicated a
sipnificant decrease in body weight, Treatment with  black tea decoction with or
without  130: produced a signilicant decrease in both serum cholesterol and total
bpid, Boack ea infusion with 1120y indeced a signilicant decrease in serum
chilestes ol levell A significant increase in serum sodiom concentration was observed
i amimals fresiled with black tea decoction. T addition, biack tea decoction alone or
with 10y coused a sipnilicant decrease in asparlate  aminotranslerase (AST)
coreent ttion. Moreover, different black tea treatments decreased liver glycogen
concerto o compared with ils increased level with 110, treated  groups. | s
concldid that the use of widely available, inexpensive beverage, tea displayed
volvable preveative properies on some bivchemical porameters in broiler exposed o
experinenial hydrogen peroxide-induced oxidative siress,
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INTRODUCTTON

Tea (Mroon tea plants Camellia sinensis, Tamily Theaceae) is one of the most
porular beverages it the world because of ils attractive Mavor, aroma and taste and it
s one ef the salest beverages since it is made with boiling, sterile water. There are 3
geceral fones o tea: the unlermented green tea, the partially fermented Oolong lea
amd the fermonted  black  tea which is the major form of lea consumed
i 2y bpademiosopical observations wd Tabormtory studies have indicoated that tea may
recuce the risk of a varicly of illness including cancer and coronary heart disease (3).
THe most impotant chemicals in tea are the polyphenols which is a large diverse
natarally cocur ng class of compounds (3) present in high guantitices in dry lea leaves
ide The Maveraids are the largest and best studied group ol polyphenols, Most of
themy have aptoxidant eilects (1), Black tea containg prodocts of enzymalic
poivmerization f simple polyphenols particularly the allaving and the arubigins (5).
Alio tza leaves contain several lipid soluble chemicals such as beta carotene and
tocaphercl (o), Adthough most of the rescarch has Tocused on the benelicial elfoct of
groen lea, evide e is accwmulating that black tea may share some ol these properties,
with the concet of prevenlive discases. using nodurally ocomring substances is
paining icreasiog altention. There is currently much interest in the antioxidant role of
Mz conaids wud cther polyphenols Townd in tea (7). Studics i vive and in vitro provide
evidence ol o active ingredients with potential to lowering blood glucose level in
dindetic rats (R also with hypocholesterolemic elfect (9, 10, 11, 12, 13). The present
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stuedy was undertaken o investigate the elTect of bluck tea (decoction and inlusion) on
soire blod biochemical parameters in broiler exposed 1o experimental hydrogen

perocide: indueced oxidative stress.

MATERIALS AND METIHODS
Animals

ooiler chickens weighing 221 - 2500 pram, 21 doys old, were housed and
maintained under controlled conditions of temperature (25 - 29 "C) and  light
{ 1= hefdav). They were allowed lree access of commercial poultry ration, black tea
decoction or nfusion (as a sole sowrce of dinking Nuid) during three weeks

experimaeital pariod,

Experimental Design

Aaimals were randomly divided into six groups (7 chickens/vroup). Group |
fcentrol, received tap waler. Group 2 received (1.5% hydrogen peroxide ( Al-Shaheed
Factory, Jaghdad) with drinking waler (14). Group 3 reccived 0.5% 1105 with 20%
Block tea infusion (15). Group 4 received 20% black tea as a sole source of drinking
water. Gooup 5 received 0.5% N30 with 20% black tea decoction (15) and Group 6
receved 20% black lea decoction as a sole souree of drinking uid during the three
weeks experimental period.
Smaples Collection and Analysis

Foadividual body weiglits of control amd treated groups were recorded belore
and #lic: the three weeks experimental period. Blood samples were collected at
slavghtering Uime, Sera were separaled immediately and stored at (<20 "C) until
assayed  or glueose, cholesterol, tolal lipids, sodivm and poltassium ions, aspariale
amnolr sicrse (AST) and alanine aminotranslferasc(AL ).

o pliucose and cholesterol were measured using calorimelric assay kils
(icon, [Hagnostic Gmbl L, Burbach, Germany and BioMericux, France, respectively).

Soume Aotal ipids, Sodium and  potassium jons  concenlralions  were
deerminzd according to Toro and Ackermann (16), AST and ALT were measured
vsing ca arimedric assay kits (RANDOX, England). Liver glycogen was determined
using Anilron method (17).
Statistical Analysis

1e data were analyzed statistically using one-way analysis of variance, The
gpecific sroup differences were delermined using Duncan multiple range test. The
accepled level ol signilicance was at P<0.05 (18).
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el administration of 10 alone or with dilTerent forms of black tea lor the
toree weeks e operinental period resulted in a signilicant decrease in body weight as
conmpanzd with the contrel group (Table 1), Glucose concentration was not alTected by
100 treatmer L Funthermore, diflerent black tea treatments with or withouot 105 did

1-a). Treatment

coith 11500 pre duced oo ehange in serum cholestera] and total lipids concentration as
compared wity coniral group while groups treated with black 1ea decoction with or

ithout 1100 produced a signilicant decrease in both serum cholesterol and wotal

sids compared with both control and 120z treated groups. Black tea infusion with

[ 130 causad 1 sigoificant decrease in serum cholesterol level compared with both
vontiol and 110 treated groups (Fig. 1-b, ¢).

Table

-
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1: Effect of 3 weeks oral administration of 0.5% 1105, 20% black tea inlusion,

M0 block lea inlusion with 0.5% 113045, 20% black tea decoction and
2% black tea decoction with (.
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In adcdition, differemt treadments with black tea alone or with 11204
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anilficant inc ease n serum sodium concentration in group treated with black tea
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decection compared with control and oty treated groups and black tea decoction
with Tatr proup (Fig. 1-d, ¢). '

Crombinzd treatment with 11205 and black tea produced no significant changes
i ALT cnd AST concentration compared with control and 11,0, treated groups.
Pewever, o signilicant decrease in AST was observed in groups treated with black tea
decoction alone or joined with 10, (Fig. 1-g and I ).

Liver plveogen concentration significantly increased in the group treated with
.55 Mt b coripared with control group accompanicd with a significant decrease in
liver glye sgen concentration in other dilferent treatments. (Fig. 1-g)

INSCLSSION

Fhie present study demonsteated that 1HO-induced oxidalive stress resulled in
a siznilicant decrease in the body weight. This deerease in the body weight seems (o
agree wo b that reported by Aziz in mice (19), Al-Kennany in chickens (20) and
Waonaleh ef al. in rabbits (213, The change in body weight may be due 1o a decrease in
lood inkawe in animals treated with 115,05 (20), Abdul-Raluman (22) observed that oral
administiation of 1% 130 1o male rats cavsed no change in body weight, The
decrease i body weight in groups treated with black tea was in agreement with that
reporled by Landaw e of. (15) who observed a decrease in body weight of mice
treated vith black tea infusion as the sole source ol drinking Muid compared with the
control croup despite that black tea treated animals consumed more food and Muid
ticay corrol animals, The decrease in body weight of animals treated with black tea in
tie presoal stody may be due 1o suppression ol the digestive enzymes and this
possibility necds o be further investigated. Mo changes were observed in serum
glhizose, “holesterol and total lipids in animals treated with ;05 (0.5%) as compared
wit can rol group. These observations are in agreement with those obtained by Aziz
iorats (19 and Wohaiel ef al. in rabbils (21). On the other hand, Al-Kennany (20)
desonst ated o significant increase in serum cholesterol and total lipids in chickens
treated wath 0.5% 1O, with drinking water. Moreover, Abdul-Rahman (22) reported
a spnilicont deerease in serum glucose level associated with a signilicant increase in
serum chiolesterol level in rats administered 1% 1105 in drinking water. Black tea
miusion or decoction alone or in combination with 105 for 3 weeks caused no
sigailice ol changes in serum plucose level. These results are consistent with those
reporied by Gomes of al. (8) in normal rats. Deng e al. (23) noticed that consumed
dicts wil vadding black tea and its water
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Fia. (1) BElfee of Cwee weeks oral administration of 0.5% 1100, 20% black tea
infusion, 20% black tea infusion with 0.5% 11,05, 20% black fea
decoetion and 200 black tlea decoction with 1L5% 1,0, an blood glicose
corcentration (A}, cholesterol concentration (13), Total lipid concentration
(071 soddioom ion concentration (1Y), polassiom ion concentration (E), Liver
gl oopen concentration (1), blood AST (€3, blood ALT (FD, in broiler
chickens  The differemt letters o histoprams  indicale  signiljcant
dif erence at p< 0L035,

etk decreazed Blood plucose signilicantly in rals, Gomes ef al. (8) showed that
Black tea administration lowered blood glucose level in streptozotocin diabetic rats.
Foweve . the unchanged serum glucose level in the present study may be either due
o the shbort doration (3 weeks) ol treptment or species variations, since authors
sogpest thal ten play o role in controlling dictary glucose uptake in the intestinal tract
and it possibly contribute 1o the blood glucose homeostasis, but these possibilities
weed Turher studies 24, 25),

In the preseot study, black tea inlusion with 1105 reduced serum cholestero]
fowel, while bl ok ten decoction alone or conjugated with 20, resulted in a decrease
i both cholesterol and total lipid level, The celfcels of black tea on lipids and
Hoproteay we e, conlroversial, some reported a reduction in blood cholesterol while
citers fled o show any elfect, Gangnly (260 noticed that black tea administration
o 3 wecke reiluced Tevels ol serum cholesterol, triglyeerides, low density lipoprotein
(DL) e very low density lipoprotein (VL) o some extent in normal rals. Also,
Flack tea had ¢ hypocholesterolemic effect in cholesterol Ted rals owing o decreascd
[asma lipid evels, increased leeal exerction of total lipids and cholesterol (26).
Plack ren signiGeantly veduced rat's blood iriglycerides (235 On the other hand, Chan
C8) showed 1l at the hypolipidemie activity ol tea epicateching in hamsters is due o
bogher tecal ercrelions ol total fally acids, neutral sterols and acidie sterols o s
e feet on the 1ite limiting enzyme of cholesterol biogenesis by hinding to the enzyme
avd by scaveng ing reactive oxypen speeies required Tor monooxypenase reaction (29).
However, tie «flect of tea catechins mixture that reduced cholesteral absorplion from
vt imtestne moy be due to the reduction ol cholesteral solubility in mixed bile salts
nicetles (30)

ART s an indicator of liver injury, In the present study, dilTerent black lea
tzalimen 1s showed no significant changes in both AST and ALT except black tea
cecoetion alonz or combined with 11005 exerted AST lowering elTeet compared with

(5% TECh troated croup, this view may be supported by Wada e of (31), amd
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Sugivamz o ed (32) who reported that black ten signilicantly  suppressed  D-
galactosan ne-induced  enhancement ol eweyme activities AL amd - AST. The
hepawoprotcclive effect of black tea owing to tea eatechins that resulled in the
reduction v mem brane Nuidity ag proposed by Tuschiva (33).

Org adinaistration of 0.5% 1203 alone or combine with difTerent black lea
treatrents produced no  significant changes in serum sodium  and - potassium
concentrations as compared with control group. The mechanism leading to the
signilicanl nerense in serum sodium concentration lollowing treatment with black tea
decection s unknown, Liver glycogen concentration increased signilicantly in
amimsls treated Tor 3 oweeks with 0.5% 102 as compared with control group.
Contrary 1+ these resulls combined treatments of black tea and 11:0; was associated
with signilizanl decrease in liver glycogen concentration even it retums Lo the nonnal
leve: as in he control group, These resulis indicate (hat black tea administration can
elfect velv overcome the alieration in lHver glycogen concentration cavsed by 0,
adminisiral oo,

In conclusion, black tea may have a protective role on some biochemical
paranieters in brciler exposed to experimental hydrogen peroxide-induced oxidative
slress
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