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Abstract

The role of polyphenoi oxidase which has been extracted from Mellssia officinalis and purified
by gel filtration and ion exchange chromatography rn'as tested on phenolic compounds such as:

chlorogenic acid and catechol to decrease the level of proiactin. Similarly the effect of l00mg of freeze-
dried exhact of the plant and I 00mg of 2A% oxidation products of freeze-dried extract have been
studied. The rnost effective treatment, was the enz)rme trealnlent, which had reduced the prolactin 1evel

fram3.372 nglrnl to 1.7644 ng/ml .This reveals that such products, which rvere formed by the enzyme

action on the substrates catechol and chlorogenic acid couldbe used to reduce the proiactinby
individuals who suffer from hyperprolactinemia ,It is rvell hrown that hypelprolactinemra reduces

libido sexual impotence and infertility in men.
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Introduction
As otrserved in our work [1], that a

decades of generation by mountaineer in
north Iraq used the plant M. officinalis
because they believed that it helps in
being fertile: for this reason we have rnet
some people who has taken this plant and
admitted in beneficial action try having
pregnancy after along period of
infertility.

Literature survey shows that this
has a noticeable effect in decreasing
prolactin hormone 121. lt is believed that
this decrease is due to phenolic plant
constituents and their oxidation products

t3]. It is well documented that
hyperprolactinemia is involved in the
fertility of the amenorrheic women,
Reduction of the prolactin level in the
blood of these patients with brr:mocriptin
has shown stimulation of

Ovulation [4]. Antiprolactin effect
of plant extracts have reported by
NOBEL et.al. for lithospermum ruderle
DOUGL [5]. The effect of aqueous plant
extracts of M.officinalis leaves and the

oxidation step of aqueous extract by
treatmeat with KMnOe, as well as

oxidation of diphenols, which formed
through the action of purifiecl polyphenol
oxidase activity were used to detect their
effect on the level of proiactin. Literature
survey indicates no work has been done

about separation of the enzyme ppo in
plants such as lithospermum ruderle and
M.offi cinalis which possess antiprolactin
activity. To show and to prove the role
of enzyme on the formation of
compounds in M" officinalis, the enzyme
has been separated and their products
have been tested to show the anti -
prolactin activity.
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Materials and Methods
Plant preparation of aqueous extract:

Leaves from plant of own
cultivation in July in region Shaklawa in
Erbil City were desiccated quickly below
40'C, and ground in a mill. Freeze dried
extracts (FDE) were prepared from
powdered leaves under conditions
shaking with ten fuld amount of water
(2h,2A 'C) and centrifuged at 25009. The
supernatant was lypholized. 100rng of
lypholized extract were injected per rat.

2-
Oxida*ion with KMnOn

The total consumption of KMnOa
was determined by titration at an acid pEI:

and defined as 100% oxidation.
KVstarch served as indicator to

obtain an oxidation grade 20o/o,ll5 of
total consumption was added to the test
substance (FDE was the test substance).

Enzyme preparation
The enzyme polyphenoi oxidase

(PPO) was extracted, separated and
purified by deferent methods in our
previous publication [1], using calcium
acetate, gel filtration on Sephadex G-
75,and ciuomatography on DEAE
Sephrose CL-6B.The fractions obtained
from the ion exchange chromatography,
including peaks L,2 and 3 have been used
for oxidation of diphenols.

Oxidation of diphenoles using PPO
enzyme

10mg of purified enzyme from
M.officinalis l1] was added to a mixture
of 20ml catechol (10mM) and 20m1 of
chlorogenic acid (10mM) and incubated
at 35 C. The enzyrne was separated from
the mixture by Amicon Micro-

Ultrafiltration System 8MC and
ultimately keeze dried.

Anirnal Used
Male Wistar rates (310-5109) were

used in the experiment,five rats had been
used in each group. The animals were
kept in air-conditioned animal room and
have been injected itraperitonialy with:
1- 100mg of the polyphenols (produced
by the ervpe action on the both
substrate chlorogenic acid and catechol)
dissolved in lmi of normal saline(T1).
2-In the all treated groups compared
to that 100mg of the FDE dissolved
in lml saline(T2).
3-100mg of 20% oxidized FDE
dissolved in lml saline(T3) .

Blood samples have been collected
intracardiaily, after 16 hrs to the i.p.
injection. The control animals have been
treated only with lml of normal saline.
Through out 16 hrs there were no
abnormal syrmptoms of control.

Hormone analysis: Statistical
Serum prolactin was measured in

duplicate by RIA with list supplied by
Iraqi Radiopharmaceutical atomic energy
Commission (IRAQ-Baghdad). The
statistical analysis had been used least
significant design (LSD) at level
of significant 0.01.[6]

R.esults & discussion
The enzpe PPO used for

oxidation of diphenols has been
separated and the purification steps have

been shown as in table(l).
For other details and elution profile see

our previous work [1].
According to the hormone analysis it
sesms that there are
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Table (1) Purificatinn steps of PPO from Melissa officinals

Significant differences between most
of the treatments except TZ &. 73.
Table(2) & frg.(l) show the mean of
each treatment; it's obvious that
treatment (T1) in which the animals
had been injected with the
polyphenols, which produced by the

enzyme action has a potential effect in
reducing the level of blood prolactin
significantly, in other words
treatment(Tl) causes a maximum
decrease of prolactin in animal's blood
comparing it with other treatments
(T2,T3 &C); hence the preparation of
such compounds by the action of PPO

enzpe open a new field for lowering
of blood prolactine. The present work
proves that the oxidation of plant
phenols to other active compounds
(polyphenols) by the enqrme PPO has

a very important role in decreasing the
blood prolactin levels specially in
individual ,r,vho suffer from
hyperprolactinemia, which suppresses

the secretion of gonadotropic
hormones (7).

Table (2) applies a multiple
comparison procedure to determine

rneans which are significantlY
different from each other. The bottom half
of the table(2) shows the estimated

difference between each pair of means. An
asterisk has been placed next to 5 pairs ,

indicating that these pairs show statistically
significant differences at the 99.0%

confidence leve1.

Table(2) Mean of treatments and
Itiole tests:multrDle rau

Treatnent
No- of

ratr/som
Mean prclactin

np/ml

Control(C) 5 3.372

Animals injected
with pollphenols

produced by
enzyme action(Tl)

5 1.7644

Aninuis treated
with FDE(T2)

5 2.4988

Animals heated
with FDE which

has been oxidized
with 20% KMnOa

(13)

5 2.21

(lonhast I)ifference +/ - Linrits I"SD

C-TI *1.6076 0.404

c-'t2 *0.8732 0.404

C.T3 l.l62 0.40

T1.T2 +-0.7344 a.4c4

tl-lJ *-o.4456 o.404

'f3-T2 0.2888 0.4041

*denote a

difference.

Purilication steps
Vol.
ml

Activity
unit\rnl

mg\m
I

Specific
activity
unit\ms

Total
activity

%

recovery

Fold
purifica

tion

i -extraction from acetcrne powdsl 40 r40 64.8 2.16 5600 t00 t

2-calium acetate treatment 34 128 36 3.55 4352 77.4 1.64

3-gel filtration on sephadex G-75 54 11 A t2.6 5.99 4180 7 4.6 ?R

4- ion exchange chromatography or
DEAE-sepharose CL-6B

peak I
peak 2
peak 3

peak 4

75
43
35

18

25

2t
24

30

4.28
0.25
4.29
0.4

89.3

84
6L. I

75

1 875

903
840
540

33.44
16.14

15.4

9.63

41.3

39.0
38.0
34.4
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It seems that the polyphenols
possess different properties in different
plants, for example among many types
of tea, green tea contains the most
polyphenols and has five times biack
tea's in vitro polyphenol antioxidant
potency enough to rival vitamin E's
(8); green tea poll,phenols also prevent
dental caries (9) ; while in the present
work it seems that the leaves of M.
.officinalis contain polyphenol
cornpounds, Which decrease the
prolactin horrnon.

i
-r
*
-LT )r

L

C T , T, T3

Treatments

fie (1) The effect of the studied
treatments on blood prolactin level.
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