(FZS)Journal of Zankoy Sulaimani, April 2004,Vel.7(1) Part A(47-53)

Studies on Antileutinizing Activity of
Melissia Officinalis

Diawer. M. Sabir
Department. of Chemistry, College of Science. University
of Salahaddin, Erbil,Kurdistan Region, Iraq

Abstract

The active Principle responsible for the antihormonal activity of M. officinalis is formed from phenolic
precursors. For its formation, an oxidation step was found to be essential. As a test model, an isolated mous
leydig cells were used for LH-induced testoserron realease.

The freeze-dried extract (FDE) of the plant leaves showed an LH- inhibition effect. The pre -incubated
LH-hormone with FDE of M.officinalis in phosphate buffer pH 7.5 also showed a clear antihormonal effect,
while the treatments of 20% oxidized FDE of Mel. officinalis showed relatively lesser effect than the above
two mentioned treatments.. The most inhibition phase was associated with 20% oxidized Mel. officinalis
(FDE) preincubated in phosphate buffer pH7.5.0xidation of caffeic acid by the polyphenol oxidase, which
has been isolated from Melissia and purified by ion exchange chromatography ,also leads to the formation of
oligomers which exert also the LH inhibition to the same extent as the last mentioned treatment.So the
addition of 25 pg of (20% oxidized M. officinalis ,preincubated in phosphate buffer) and the product formed
by enzyme action,brought the LH-inhibtion to zero.
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Introduction preincubated of the (FDE) leaves in
An antigonadotropic activity of other phosphate buffer PH 7.5 showd a i x4 clear
plant such as Lithospermum lycopus leaves antihormonal effect. Also the action of the
has been documented [1] . This activity has immobilized enZyme polyPhenol oxidase
been shown to act against pregnant serum- (ppo) on the caffeic .a,md showed an
gonadotropin. [1, 2, 3, 4]. antihormoanal effect, this reveals that the
It has been shown that gonadotropin enzyme (ppo) in this plant has an important
action can be impaired or blocked by role in the formation of oxidation products
phenolic compounds with two or more which exert the antihormoanal effect.
hydroxy! groups [5]. Moreover, these data
reveal that these compounds in order to Materials and Methods

excert their action, they must be oxidized to Healthy leaves were collected from
vield products which can bind to the M.officinalis plant grown naturally in the
gonadotropin and thus inactivate it [6]. region of Shaklawa in Erbil City. The

In this study, the freeze-dried extract leaves were desiccated below 40°, and

(FDE) of the M.officinalis leaves, the 20% ground in an electric mill through 40
of the oxidized plant extract, and the meshes. The freeze-dried extracts {FDE)

E-Mail:dlawerm@Y ahoo.co.uk
47



(JZS)Journal of Zankoy Sulaimani, April 2004,Vel.7(1) Part A

of the plant material with 9 parts of its
equivalent of distilled-deionized water.

The mixtures were shaked for 2 hrs at
20°C and centrifuged at 2500Xg for 15 min.
The debris was re-extracted twice and the

supernatants were combined and
lyophilized.
Oxidation with KMnO4

The lyophilized (FDE) was oxidized
with KMnOy[1]. The total Consumption of
KMnOywas determined by titration at an
acid pH range and regarded as a 100%
oxidation. The KI/ starch test was served as
an indicator.

To obtain an oxidation grade of 20%,
1/5 of the total consumption was added to
the test substances.

Enzyme isolation and purification

The enzyme polyphenol oxidase was
extracted from leaves of M. officinalis
plant, separated and purified by different
methods using gel-filtration, ion-exchange

chromatography as described in our
previous publication[7]. The purified

enzyme was immobilized, according to the
methods used for preparation of peroxidase
with little modifications [8].

Preparation of immobilized

polyphenol oxidase(PPO)

Reagents for gel preparation:

Potassium phosphate buffer, 0.2M,pH 7.0
A. 30% acrylamide plus 0.8% methylene

bisacrylamide in potassium phosphate
buffer.
B.10%  ammonium  persulfate in

FDE) were prepared by mixing 1 part

48

A b () )V Ll t e

potassium phosphate buffer.
C.N,N,N',N'-tetramethylethylenediamine
(TMED).

Ammonium persulfate solution, 1.0
g/10mL of phosphate buffer (prepare just
before use).

The purified (PPO), 0,5
dissolved in glass distilled water

Caffeic acid solution: Prepared by
dissolving 10mol/10ml. in potassium
phosphate buffer.

mg/ml

Gel preparation

To prepare the acrylamide gel, add the
following to a 20-mL wvial: 3.25 mL
potassium phosphate buffer, 2.7mL of
solution A ( acrylamide- bisacrylamide)and
80ul of solution B(ammonium
persulfate).Mix and add 2.0mL of
0.5mg/mL. PPO solution. Add 10ul of
reagent TEMED and mix with a vortex
mixer .The solution should become opaque
within a few minutes and completely
polymerized within 20-30 minutes. With a
spatula , transfer the gel to a vacuum
filtration system to remove most of the
solution. To wash the gel, transfer it to a test
tube containing 5 mL of water. Break up the
gel by aspirating with a Pasteur pipette.
Centrifuge the gel mixture for 5 minutes at

1000-1200 rpm. Decant supernatant
and add 10mL of water to the gel. Again,
break up the gel by aspirating with a Pasteur
pipette and centrifuge as before .Repeat this
washing process two more times. The final
centrifugation should be done for 5 minutes
at 1200-1500rpm.Dry the gel by vacuum
filtration for a few minutes and weigh on a
balance .Approximately 2-3g of semi wet
gel will be obtained.
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Oxidation of caffeic acid with
PPO immobilized enzyme

Weigh 2gm of immoblized ppo, add 5
mL of caffeic acid solution as substrate mix
well and incubate for 10 minutes by
37°c.After incubation quench the reaction
by pouring into the barrel of syringe with
filter system. Use the plunger to force the
solution through the filter in to a glass test
tube (filtrate), which contains the product
obtained after enzyme action and used for
LH inhibition.

LH-assay

A Series of experiments were
conduced with and without preincubation in
phosphate buffer pH 7.5 for Mel.officinalis
extract (FDE) , for oxidized product of the
(FDE) and the oxidation product obtained
by plyphenol oxidase . All four series were
run with 50 ng/ul of the luteinizing
hormnone (LH-hormone) in vitro. The LH-
hormone was obtained from NH, Betheseda
USA. As a test model, an isolated mouse
Leydig cells were used for LH-induced
testosterone release [9]. A control test with
physiological saline,as well as a hormone
standard of 50 ng/ul, were also conducted
on the isolated mouse leydig cells.

Results and Discussion

Figure (1) shows the influences of
different treatments, on the
antigonadotropic activity. Thereby, the
effect was examined to determine the extent
at which the stimulated testosterone
production was inhibited by M.offlcinalis
extract. The extent of direct stimulation by
50 ng of LH hormone was regarded as a

A i (V)Y pa¥e ol

base line and designated 100% stimulation
(Figl,Co). The reduction of stimulation
effect was proportionally related to the
concentrations of the added M.
officinalis(FDE).

As seen from the(Figl,Cs) (among
treatments 1 microgram to 25 ug), the 25 pg
of added M. officinalis (FDE) was the most
effective treatment whereby stimulation
effect has been reduced into 39% (Table 1).
The treatments of preincubated Mel-
officinalis in phosphate buffer pH 7.5
(Figl,C4,Cs,Cg) were more effective than
the treatments of 20%  oxidized
Mel.officinalis at all  concentration
Levels(Figl,C7,Cs,Co).

The most obvious reduction in the
stimulation effect was seen with the
concentrations of 10 and 25 pg of the
M.officinalis, which were oxidized at 20%
level and preincubated in phosphate buffer
pH 7.5, where by the reduction of the
stimulation has reached 98.2 and 100%
respectively  (Figl,C;1,C12)& Table ().
These results reveal doubtless that LH
should be also decreased — although it was
not measured in the present work-because it
is well known that the formation of
testosterone is usually an LH — dependent

process, hence the suppression of
steroidogenesis (testosterone) depends upon
adequate LH suppression [10]. The

oxidation of caffeic acid by polyphenol
oxidase leads to formation oligomers of
caffeic acid (a relative molecular mass
similar to caffeic acid tetramers) [11]. The
activity of the oligomer fraction was used
for its antihormonal effect. 100 microgram
of the oligomer fraction was able to reduce
the 100% stimulation, this indicates that the
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activity of 25 microgram of 20% oxidized effect, using the enzyme, many substrates
M. officinalis preincubated in phosphate ,which are present in plant extract- should
buffer exceeds the effects of the oxidation be used to obtain very high antihormonal

product, which was produced by the effect.

enzyme action; this may reveals that to
increase the activity of the antihormoan!
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Table(1) Statistical analysis of different treatments on testosterone stimulation by

leydig cells
PR :
Mean + % /()S;.lm:l;]atl
Treatments Standard standard h
. Standard
2I'TOY mean deviation
error mean
Control 0.2 £ 0.0 128 0.0 £0.0
LH 50 ng 5.8 +0.1 2.2 1006 £2.2
M. officiralis 1ug + LH 50ng 6.7+0.4 6.0 116.0 £6.9
M. officinalis 10ug + LH 50ng 4.3+ 5.6 734 £4.1
M. officinalis 251g +LH 50 ng 24+0.4 16.7 39.7 £ 6.6
11\3/5: officinalis 1ug +LH 50 ng with preincubation in 27402 74 45.0 £33
g’i. officinalis 10ug +LH 50 ng with preincubation in 24403 13.3 397453
11\)/5:. officinalis 25ug +L.H 50 ng with preincubation in 0.7+0.1 19.7 89+1.7
M. officinalis 20%o0x. 1ug + LH 50 ng 62103 5.2 107.1 £5.5
M. officinalis 20%ox. 10ug + LH 50 ng 53102 4.5 91.1+4.1
M. officinalis 20%ox. 25pg + LH 50 ng 4.5+02 4.7 77.0 £3.6
M. ) ofﬁcin?lis. 20%o0x. lug + LH 50 ng with 12401 5.8 18.4 +1.1
preincubation in P¥.
M. ' ofﬁcin?lis . 20%eox. 10ug + LH 50 ng with 0.3+0.0 0.0 1.8+ 0.0
preincubation in P*,
M. ' ofﬁcin?lis _ 20%eox. 25ug + LH 50 ng with 0.2+0.0 71 0.2 +0.0
preincubation in P*
Oxidatien product produced by enzyme action 0.2 +0.0 0.0 0.0 £0.0

*Phosphate Buffer
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