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INTRODUCTION

Creen 23 5 noptowc so it s readily available to
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Catechins, e main consbruents of green tea
lepes. ars 3 groep of pebyphenciic flavoneids. the
mmer souress of them are green tea(6l%). onions
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Catechins have been shown to exert diverse
pharmacological actions including antihypertensive
antimutagenic and antioxidative effects™®

Animal studies revealed the protective effect of
grcen tea against cardiovascular discases. However
there is no clear cvidence for such effects concerning
humans”?,

Metformin (dimethyl biguanide), is used for the
purpose of comparison, it is a potent hypoglycemic
derivative of guanidine (Fig. 2).

It increases insulin sensitivity and used for treating
nvpe2 diabetes®

MATERIALS AND METHODS ANIMALS

Male albino rats of average (120-150 G) body
weight were used, they were fed standardized diet
formula, allowed free access to water and kepl under
constant environmental conditions during the studs.

Induction of experimental diabetes:
Animals were fasted for 18 hrs. then injected I lz
with freshly prepared aqueous a]loxanuo)som::)d
(Mesoxyalylurea), 200mg/kg body weight B als
glucose level was assayed eight days later. an’®
with blood glucose over 200mg/dl, were seled
the present study*?.,
Drugs:
1- Metformin (ADWIC Pharmaceutial Co., ngfp‘)'
2- Catechin (Sigma — Aldrich Chem. Germar)
Experimental design: Aand B
Rats were divided into two main groups ( .
each one was further subdivided into 4 subgrovP
Group (A): Treated for 4 weeks g salit®

Subgroup I: Normal, non diabetic rats rcc‘:;o!
only and served as normal ¢

~eod 54
Subgroup I1: Alloxan diabetic rats l'ece“cd

and served as diabetic contr®”
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Subgroup I11: Diabetic rats received metformin 100mg/kg

body weight orally, daily for 4 weeks"?,

Subgroup 1V: Diabetic rats received catechin, 10
mg/kg body weight, orally, daily for 4
weeks™,

Group (B): The same classification and doses as for
group (A) but the trecatment was
continued for 10 weeks.

Blood sampling:

Blood samples were collected from the sinus
orbitus vein of 12 hours fasted rats. Blood was
received in EDTA coated glass tubes ¥,

Blood was centrifuged at 1000 xg for 20 minutes
at 4°c, plasma was separated and used for the
determination of blood glucose, lactate, pyruvaic,
insulin, total cholesterol (TC), triglycerides (TG), non
csterified fatty acids (NEFA) and lipid peroxides
(MDA).

Tissue sampling:

At the end of treatment period, rats were decapitat-
ed, dissected and representative liver samples were
isolated and directed instantly for the determination of
liver glycogen contents.

Methods
The methods followed were as follows:

Raabo and Terkildsen™® for blood glucose, Noll*®
for the determination of lactate, Czok and lamprect'”
for pyruvate, kemp and Adrienne®® for liver glycogen
contents.

Insulin was measured following (RIA) technique
according to the method of Rasmussen et al.*”.

Total cholesterol was measured following the
method of McNamara and Schaefer®” that of Bucolo
and David®” was applied for triaylglycerol. The
method of Matsubara et al.*® was adopted for the
measurement of nonesterified fatty acids.

Lipid peroxides valuc was determined as described
by Jain® as modified by Janero®?,

RESULTS

Table (1) illustrates the effect of the single LP
injection of alloxan on five of the chosen parameters,
where a significant increase in the level of plasma
glucose, lactate and pyruvate was observed.

Liver glycogen contents showed a  significant

decrease, Serum insulin showed a non significant
change,
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Table (1): Effect of alloxan administration (200
mg/kg bogiy weight) on plasma glucose, lactate,
pyruvate, liver glycogen contents and serum insulin in

experimental rats. Values are expressed as means + S,

D (n=8) .

Grou e Allox
Parameter P | Normal group Diabel?: glrlm]p
Glucose 70.1 214.5
(mg/dl) 185 £15.7 **

21.2 136.7
Lactate (mg/dl) 4143 - 197 5 **
Pyruvate 0.42 - 1.75
(mg/db) 1.8 . +) 35 **
Liver glycogen 62.6 20.0
(mg/g liver) 5.5 +2.7 k¥
Insulin (u 6.8 8.9
Tu/ml) +1.7 +1.28

** Significantly different from normal control at P <
0.01.

Table (2): Effect of alloxan administration (200
mg/kg body weight) on total cholesterol,
triacylglycerol, non esterified fatty acids and lipid
peroxides in experimental rats. Values are expressed

as means £S.D (n = §)
Alloxan
roup | Normal group . .

Parameler Diabetic group
Cholesterol 99.9 248.8
(mg/d]) 5.0 + 9.0 **
Triacyglycerol 48.3 2498
(mg/dl) *12.6 +10.8 **
NEFA (m 0.46 1.5
mol/L) +0.2 10,09 **
I};élr’(’)‘ij ation 54.0 157.0

: 5 *¥
(n mol/L) 4.5 +10.6

** Significantly different from normal control at p <
0.01.

Table (3): Effects of catechin (10 mg / kg) and
Metformin (100 mg/kg body weight) daily on plasma
glucose levels (mg/dl) in alloxan diabetic rats for 4
and 10 weeks. Values were expressed as means = S.D
(n=8)

4 Weeks 10 Weeks
Alloxan Alloxan
diabetic Catechin[Metformin (ha.beuc Calechin|Metformin
group group
(control) (control)
2145|1179 | 111.2 | 2145 | 879 994
+15.7 [£10.9%*%| £17.3%*% | £34.5 [£7.3%*| £]13%*
** Significantly different from alloxan diabetic group
(control) at P <0.01.

Total cholesterol, triacylglycerol, non cstgriﬁed
fatty acids and lipid peroxides registered a significant
increase (Table 2).

Table (3), refers to the effects exerted by both pf
catechin and metformin on blood glucose level in
alloxan diabetic rats, where it was reduced by (45%,
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1 oand 10 wocks

1% and (9% S3%) after

“‘l\!;;\“:) :\4\. iowad that lactate and .p_\m\ m\ulu
roduoad th (8 4% W) and C:"\\ 18%%) “‘51‘“":“3'
While hver ghwoogen contents increased by (184%%,
V1% after 10 weeks Insulin on the other hand

showad a non sigmificant change
Table (&) Efats of catechin (10 myp/kg) and
metformun (100 mgekg) bady weight daily on plasma
Lactate Tavel (mpdh), pyiuvate (mg/dh,liver gheogen
contents (mg g and plasma insulin level (p w/ml) in
allowan diabetie rats after 10 weeks. Values are
cypressad as means 1S D (n e \\

' T 10 Weeks
l:‘:.un\cm: T Alloaan |
{ diabtic Catechin | Metformin
L group
Panmrer o oontrol)
Laae | 7 | I 958
img’dh | 227§ t1ove H119.0 **
Pryovaie f 175 048 1.08
(mg'dh | 103§ H) 14 H) 56
Gheogen | 200 569 iR2
(mg 3:.\ : £27 1 T 339 *
lnsuln (| N9 83 95
Tumh +1.28 13 434

kD .\‘\_xtmt'x;:mxl.)'dm‘cwn( from alk
controh at P < 001
Table (1 llustrated the actions induced by both of
catechun and metformun on the level of both total
cholesterol and tacylghyeerol in alloxan diabetic rats.
Where total cholesterol was reduced by (749, 69%),
7%, 0990 while tracylgheerol was lowered by

(72%. 80%) and (T4%, T6%) after 4 and 10 weeks
respactnely,

~

Nan dabetic gronp

Lasthy nonestenified fauy acids and lipid peroxides
were decreased by (76%. 76%) and (066%, 35%)
respectively after 10 weeks (Table 6), |

Table (5): effects of catechin (10mg/ikg) and
metformin (100mg/kg body weight) daily on‘plasnm
ttal cholesterol levels (mg/dl) tnacylglyeerol levels
(mgdh w alloxan diabetic rats for 4 :ind 10 weeks.
m\"”.l were 5\;\1\\.\1\! asmeans £ 8. D (n = §).

_______ 1_“3‘\_\'7.\‘1:__‘ 10 Weeks

N reatment] Allovan | \lloxan

; dabaw | Cates | Mete diabetic | Cate- Metfor
| soup Lo | foemin group | chin min
_!._-,«_.\3_\-'.: \/ (Cantrol) wontrol)

Total B ) I

, - o
N A A R BN TR
fangdh 2 toniege ] 49, H0.2% 1413 goe
(Toastigy [ oo ———
foerct 2 S oNo 99 W79 | 633 $76
fmgan | SO8 [RII 2009001 2118 ay7300] 45 400
** Significantly

different from alloxan dinberis
atfoxan dabetic g
{control) P<0.0] group
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Table (6): Effects of catechin (10, 8 .

metformin (100mg/kg body weight) daily op pl; and
NEFA Tevels (m mol/L) and lipid peroxides lcw.:;sl"a
mol/L) in alloxan diabetic rats for 10 weeks, St

Values were expressed as means d:éD‘(n: k

Jreatment|  Alloxan /\!loxa.n
oo | | 3o | e
Parameten|_(contro control) |
e s o | is o
(m mol/L) 1009 | 101 1009 | 10,15
:{i'::\l\-idc\- 157 51.9 157 102
(n moll ) 1106 | £7.5% $10.6 | £30.8%

++ Significantly different from alloxan diabetic grogp
(control) at P<0.01.

DISCUSSION
The present work has been designed to study the
metabalic effects of green tea in alloxan diabetic rags,

Table (1) showed a significant hyperglycemia
induced by alloxan administration. The same was
reported®, and was attributed to B cells destruction
cither by H,0, liberated by alloxan®® or to the
activation of immunc cells including macrophages
which are in turn cytotoxic to B - cells®?,

Lactatc and pyruvate showed a significant
increase, while liver glycogen contents showed the
reverse, this may be sccondary to hyperglycemia and
insulin deficiency.

Plasma insulin showed a nonsignificant change,

this was in agreement with the work of Milagro el
al™,

Total cholesterol and triacylglycerol illustrated
also  a  significant  increase, Table (2)
Hypertriglyceridemia  observed here may be @
consequence of very low density lipoproteins cither
overproduction of VLDL by the liver or defective
removal of triglyceride rich lipoproteins from
circulation or both, the latter possibility C,a":.)f‘
explained through lipoprotein lipase, an ’“su,:lc
dependant  enzyme  involved in  trighyee!
removal =

. . in
. ‘T:lblc (2) illustrated also a significant mcfcis\:iu

lipid peroxidation products this was in agreemett

the work of wolff®".

Sunduram et a1%9, added that, plasma-MDlé:
showed 80% increase in the carly stages © g
which are progressively increased later. 0

This was attributed to H,0, formatiod under the
influence of superoxide dismutase, follow
production of other hydroxyl radicals - e

oxidd

Oxygen free radicals formed may lead losumng in
breakdown of different types of lipids e
MDA accumulation ©",

. - ;jdes
Oxygen free radicals and lipid QCI“O-“d
the main cause of the complication M

may bc,
usllﬂ“)

P
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socompany chronic diabetes mellitus leading through
s - o g
certain sequences to tissue damage®™®.

Results of metformin:
Table (3) showed the hypovglycemic effect of
metformin  in experimentally  diabetic  rats

administered the drug for 4 and 10 weeks respectively.

The same was seen by Robinson et al.®® and was

evplained as due to inhibition of glucose flux™?,

Maver, and Davidson” attributed the hypoglycemic

propertics of metformin to:

« Decrease or delay of glucose absorption from the
gastro intestinal tract or increased glucose
conversion to lactate by intestinal cells,

« Metformin may inhibit gluconeogenesis, secondary
to inhibition of hepatic lactate uptake, decreasing in
turn glucose out put from the liver.

+ It may potentiate insulin activity through increasing
insulin receptors. However the precise mechanisms
are still obscure 1ill now.

Table (4) referred to a significant decrease in the
plasma level of both lactate and pyruvate in
expenmentally diabetic rats administered metformin
for 10 weeks.

This may be explained as due to stimulation of
prrnvate kinase accompanied by a decrease in cellular
ATP level inducing inhibition of gluconeogensis and
sumulation of lactate and pyruvate flux™.

In Tzble (4) a significant increase in liver glycogen
contents was seen. Our result was supported by the
study of both Huupponen et al., and Fery et al.,*” but
the exact mechanism was ignore.

A non significant increase in plasma insulin level
was registered afier 10 weeks of treatment Table (4).
This may be attributed cither to potentiation of insulin
sensitivity (Bell - and Hadden)™ or to the increase in
insulin receptors (Mayer. and Davidson)".

_ The significant decrease in plasma cholesterol,
%"g%}'ceml after 4 and 10 weeks and non esterified
"2y 2cids afier 10 weeks following administration of
metformin (Table 5, 6) was in accordance with the
#ork of Robison et al.®9; Niazi and Muzaffar®”.

Cenain studies referred to Beta - 3 - adrenergic
feeptors stimulation which mediate lipogenesis and

2nscriptional activity of the nuclear receptor
Peroxisome'

) -"fﬂ_formin is more effective in increasing mito-

;;’:-’“dnal and peroxisomal fatty acids Soxidation and
2l lipolysis as reported by Lenhard et al.“".

: :TE‘M‘-‘ (6) showed a significant decrease in plasma

__ﬂp‘d‘mmxides in experimentally diabetic rats afier 10

":’:5 of treatment. This may be secondary to the
;- ovement in the glycemic and lipogram pattern

foliowi :

Wing metformin administration®,
&af?!swmge, et al“? added that, the protective
compyicted by metformin  against  diabetic
s "Plication may be via mechanisms independent of
" Inpoglye

ic properties.
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Results of green tea (catechin):

The effect of varying concentrations of catechin on
blood glucose levels was studied in male rats, the
results  revealed that it exerted maximum
hypoglycemic actions at a dose Jevel 10mg/kg body
wi./day™,

Treatment of alloxan diabetic rats with catechin
induced a significant decrease in plasma glucose level
after 4 and 10 weeks respectively table (3). Our results
agreed with that of Elsewefy et al.*® and was
attributed to the ability of catechin to block dietary
glucose uptake in intestinal epithelium™*+*-

Honda et al.*® added that, catechin can supress
pancreatic o - amylase activity in the intestine leading
to a reduction in blood glucose level.

Table (4) represents the effect of catechin on
plasma level of both pyruvate and lactate where a
significant reduction was observed in the level of each
of them after 10 weeks of treatment.

Catechins appeared to be more effective than
mctformin in this respect. This may be attributed to
the insulin like properties of catechin or to the
potention of insulin activity or it may bc sccondary 1o
the hypoglycemic action exerted by catechin.

Concerning liver glycogen conients Table (4)
illustrated a significant increase in it after 10 weeks
administration of green tea. This may be attributed to
the increased activity of glycogen synthasc and the
inhibition of glycogen phosphorylase™®.

Table (2) showed a non significant alteration in
plasma insulin level.

A similar finding was reported by Honda et al.“®
who reported that, it is unclear whether catechin may
affect insulin resistance, sensitivity and secretion.
Rizvi - et al.*” revealed that catechin mimic insulin in
actions but through another different mechanisms.

Concerning the plasma level of total cholesterol,
triacylglycerol and non esterified fatty acids, Tables
(3, 6) illustrates a significant reduction in the level of
all of them following catechin treatment. Our results
were confirmed by the studies of others“**®,

Kono - et al.*” added that, green tea consumption
was inversely associated with scrum level of total
cholesterol and low density lipoprotein cholesterol.

The mechanism of action was unclear but it may
be regulated through intestinal absorption or through
inhibition of acyl cholesterol acyl transferase
activity®”. )

Valsa et al.®" demonstrated the binding of catechin
with dietary cholesterol in the intestinal lumen. In turn
the availability of cholesterol for absorption is reduced
Chan et al.® added that, the hypolipemic effect of
catechin is most likely mediated through decreased
absorption of dietary fat and cholesterol.

The conversion of cholesterol to bile acids may be
one of the mechanisms of lowering total choles-
terol®?. .

Table (6): demonstrated a significant decrease 1n
plasma level of lipid peroxides, catechins were more
effective than metformin in this respect.
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