CHAPTER III

RESULTS
Part I. Determination &!y& Activity in the Rat
Liver Mltochondrlal en Consumption as

an Indicator.
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substrate concentrations xi wum after which the
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‘ liver m1tochondrla.l preparatfons were ssuspended insa medium
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" maintained at 37° C. The oxygen consumption rate was determined

from the slope of oxygraph’s tracings and specific activities of
MAO were calculated from differences in oxygen consumption rates
at the times befére and after substrate addition and represented
in term of microatoms of oxygen consumed per milligram of
mitochondrial protein per 4 minutes of incubation. .'I‘he assay

method is apparently specific and applicable to MAO activity due



to the fact that addition of pargyline, an irreversible monoamine
oxidase inhibitor (MAOI), into the assay mixture suppressed
oxygen consumption rate (in the presence of amine substrate) to

the baseline levels. Moreover, mitochondrial preparations were

hawed just before the
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c% taken together,
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always frozen initially anc

experiment and the incu
mitochondrial respirap
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phosphorylation in oX¥yge / least extent.
Therefore, the assay riments can be
regarded as a convenie for the study of
MAO activity in mitoc concentrations of
monoamine substrates pro ing == atic activities were

shown to be 166.40 + 0.001%_; epinephrine, 20.80 #+
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Part II. Efféct of the in VltI‘O Addltlon of P1per1ne to
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Preparatl

e (all values are mean i. y.E.M).

The inhibitory effects of piperine to MAO activities
toward different monoamine substrates (norepinephrine,
benzylkamine, B-phenylethylamine, tryptamine and dopamine) are
illustrated in Figures 4, 8, 12, 16, 20, 23. Evidently, the

‘inhibitory effect of piperine were markedly exhibited to every



substrates tested and, in general cases, the effect was
concentratioﬁ—dependent. However, at higher concentrations of
piperine, the inhibitory effect tended to be reversed as
considering from the disappearance rate of oxygen in the assay
medium. This finding was applicable to most substrates tested,

except B-phenylethylamine. to the specificity of

)

piperine effect, the id not suggest the

preferential inbition

Part III Kinetics of

vitro.

Tables 2-6. The kin

Plot are tabul i | m oﬁ'le of enzyme
inhibition wamm ‘ inc Ejfjnﬁ The kinetic
behavio ¢ ' fey tamine
and do - zﬁj ﬁﬁﬂimmﬂmﬁﬂr less

competitive in nature inhibition kinetics whereas that of
benzylamine and norepinephrine was somewhat complex.
The kinetics of MAO inhibition by piperine in this study may be
dependent on specific substrate used and possibly other

unidentifable factors.
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Part IV Effect of the in vitro Addition of Piperine to

Monoamine Oxidase Activity in the Rat Brain Mitochondrial

Preparations.
The inhibitory effec nerine to MAO activities
toward different monca s sub&trdtes (norepinephrine,

B-phenylethylamine, ted in Table 8.

The results obtained ot ifactory and suggested
Due to the
methodological diffic brain mitochondrial
fraction in sufficient » 2y, the study was not
continued and further e e exact effects of .

piperine to brain MAO activity shoulk
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Liver Mitochondrial MAO
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inhibitors into the incubation mixture (phosphate buffer, pH 7.0 -

at 37 © C). Detailed procedures are described in the Appendix
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- MAO ACTIVITY
NOREPINEPHRINE AS SUBSTRATE
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norepinephrine, a pre erentla.l substrate for MAO-A activity.




PER CENT INHIBITION

MAO INHIBITION BY PIPERINE

NOREPINEPHRINE AS SUBSTRATE
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TABLE II

SPECIFIC ACTIVITY OF MONOAMINE OXIDASE

(MicroAtom 02/mg Protein/4 Minutes)

Control:
MEAN: .0450
. SEM: .0027

+ Piperine (1.30 mcM):
MEAN: .0180
SEM: .0012
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SPEC. ACTVITY (mcAtom 02/mg Pr/4 min)

MAO INHIBITION BY PIPERINE
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piperine used in this experiment was that provided a.pprox:una.tely

50% inhibition of maximal MAO activity in the assay system.



KINETICS OF MAO INHIBITION BY PIPERINE
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a preferential substrate for MAO-A activity.



X MAO ACTIVITY

BENZYLAMINE AS SUBSTRATE
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benzylamine, a preferential substrate for MAO-B activity.
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PER CENT INHIBITION

MAO INHIBITION BY PIPERINE

- BENZYLAMINE AS SUBSTRATE
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used was that provided maximal activity of MAO in the assay
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system.



TABLE III

SPECIFIC ACTIVITY OF MONOAMINE OXIDASE

(MicroAtom 02/mg Protein/4 Minutes)
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SPEC. ACTVITY (mcAtom ©2/mg Pr/4 min)

MAO INHIBITION BY PIPERINE

BENZYLAMINE AS SUBSTRATE
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piperine used “in this experiment was that provided approximately

50% inhibition of maximal MAO activity in the assay system.
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1/SPEC. ACT: 1/(mcAtom 02/mg Pr/4 min)

KINETICS OF MAO INHIBITION BY PIPERINE

BENZYLAMINE AS SUBSTRATE
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considered by double reciprocal plot. Benzylamine was used as a

preferential substrate for MAO-B activity.



MAO ACTIVITY

PHEMNYLETHYLAMINE AS SUBSTRATE
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B-phenylethylamine, a preferential substrate for MAO-B activity.
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PER CENT INHIBITION

MAO INHIBITION BY PIPERINE

PHENYLETHYLAMINE AS SUBSTRATE
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O T A R

concentration used was that provided maximal activity of MAO in

the assay system.
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TABLE IV

SPECIFIC ACTIVITY OF MONOAMINE OXIDASE

(MicroAtom 02/mg Protein/4 Minutes)

RATION (mcM)

= ._‘m’ -‘.. e ——
.325 =g : 600 5.200 10.400 -
Control: -::: / \ RS .
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SPEC. ACTIVITY (mcAtom 02/mg Pr/4 min)

MAO INHIBITION BY PIPERINE

PHENYLETHYLAMINE AS SUBSTRATE
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50% inhibition of maximal MAO activity in the assay system.




1/SPEC. ACT: 1/(mcAtom O2/mg Pr/4 min)
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SPEC. ACTVITY (mcAtom O2/mg Pr/4 min)

MAO ACTIVITY
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tryptamine, a preferential substrate for MAO-B activity.



PER CENT INHIBITICN

MAO INHIBITION BY PIPERINE

TRYPTAMINE AS SUBSTRATE
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TABLE V

SPECIFIC ACTIVITY OF MONOAMINE OXIDASE

(MicroAtom 02/mg Protein/4 Minutes)

SUBSTRATE: TRYPTAMINE

.650 301 2.60 +200 10.400 20.800

Control: ‘-'-’i',ff _ | — :
MEAN: .0253 - 0i 037: . 040 ' .0390 .0360

0038 " .0035  .0022

.0340  .0378

SEM: .0010 .27 2—(02F . . 008 .0041  .0042
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SPEC. ACTIMITY (mcAtom O2/mg FPr/4 min)
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MAO INHIBITION BY PIPERINE
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FIGURE XV Substrate-gct:.v:.ty relationship, of MAO to
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used in 1s experiment was that provided approximately 50%

inhibition of maximal MAO activity in the assay system.



1/SPEC. ACT: 1/(mcAtom O2,/mg Pr/4 min)

KINETICS OF MAO INHIBITION BY PIPERINE
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SPEC. ACTVITY (mcAtom O2/mg Pr/4 min)
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MAO ACTIVITY
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a common substrate for both types of MAO activity.



PER CENT INHIBITION

MAO INHIBITION BY PIPERINE

DOPAMINE AS SUBSTRATE
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Concentration-response relationship of MAO
inhibition by piperine. Substrate (dopamine) concentration used

was that pi-ovided maximal activity of MAO in the assay system.



TABLE VI

SPECIFIC ACTIVITY OF MONOAMINE OXIDASE

(MicroAtom 02/mg Protein/4 Minutes)

61

TION (mcM)
5.20 83.20
Control:
MEAN:: .0230 -4 .0388 )4 .0508
SEM .0044 ‘ .0074
+ Piperine (0.49
MEAN: .0083 .0523
SEM: .0020 ' .0028° ”?h" .0115
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SPEC. ACTMITY (mcAtom ©2/mg Pr/4 min)

- 0.055

MAO INHIBITION BY PIPERINE
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in the presence of piperine. Concentration of piperine used in

this experiment was that provided approximately 50% inhibition of

maximal MAO activity in the assay system.




1/SPEC. ACT: 1/(rncAtom 02/mg Pr/4 min)

KINETICS OF MAO INHIBITION BY PIPERINE
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TABLE VII

KINETICS OF MONOAMINE OXIDASE INHIBITION BY PIPERINE

KINETIC CONSTANT

SUBSTRATE

Km Vmax
(mcM) (mcAtom 02
/mg Pr./4‘yin)

20.00
70.00

B-Phenylethylamine 16.50

18.50

18.50

ol

29.00

"
J

Dopamine 19.00
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+Piperine 2.031 20.00




PER CENT INHIBITION

MAO

INHIBITION BY PIPERINE

MONOAMINES AS SUBSTRATE
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. ‘ TABLE VIII

RAT BRAIN MITOCHONDRIAL MONOAMINE OXIDASE ACTIVITY

(MicroAtom O2/mg Pr/4 min)

: PHENYLETHYLAMINE
NUMBER ,
IPERINE  CONTROL +PIPERINE
1 +.0080 .0070
: 2 .0060 .0060
' 3 .0060 .0060
MEAN : .0067  .0063
. SEM: .0005 .0003
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