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Effect of Piperine on Peripheral Sympathetic Nervous

System in Isolated Vas deferens of Rat

Jae Soon Eun
Department of Pharmacy, Jeonju Woo Suk University, Jeonju 520, Korea

Abstract—To elucidate one of the effect of piperine on the peripheral sympathetic nervous
system, influence of piperine upon the contractile action of norepinephrine, methoxamine and
tyramine as well as uptake and release of [®H)-norepinephrine has been investigated in naive
and chronic piperine-treated vas deferens of rats. pA; value for a)-adrenoceptor of phentolamine
was significantly increased. Chronic piperine-treated group was markedly shown increased efflux
of [®*Hl)-norepinephrine and muscular tension, but was not affected the neuronal up-take and
release of (®H]-norepinephrine. It can be concluded that potentiation of the effect of norepine-
phrine by acute and chronic piperine treated group may be due to the change of affinity of ai-
adrenoceptor, and partly due to possible modification of storage mechanism.
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piperine(Sigma Co.), tyramine-HCl(Sigma Co.),
L-arterenal bitartrate(Sigma Co.), (CCH)-(+)-
norepinephrine(New England Nuclear Co.),
protosol(New England Nuclear Co.) % Imipr-
amine-HCl(Sigma Co.) o]glor, A}&77]&
Physiograph(Narco MK-IV) % Isometric tran-
sducer(Narco, F-60)& A]—%%}Si_‘lﬁ, radioacti-
vityl= Liquid scintillation counter(Packafd)E_
%43ttt

A ESE A5 2008 9 & -&-4 ¥ A (Sprague-
Dawley)& 4877t F¢ 83 A2E 223
HAT 4 Ik BLT 20 A4 A9
o Agergenl, 4713224 vehicleFal &
70% ethanol 0.2mlE, zz8 3 AF T 70%
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o] 37°C, 95%0,+5%C0,2 231471 Krebs-
Henseleit bicarbonate solutiono] E¢]¢]+& organ
bathu]o] &3l 49
transducer® %-&}o] physiographe] 7] &34 =,
resting tension-& 0, 5g2 7139}, A& HSF
3 of 637 dgdon 3 ARG TGS A
94 AZsgch. Bathy HE Fol: 20% 74
o7 392, piperine(3x107M)-& 70%ethanol
o] §3 A7 norepinephrine Fof 10&-Ae] FAA
Fgatgler FoFe 0. 1mlz QA 3A
A7) 5o TN F4A9 A, JAHFTE
FAF Aol A THFFHo| vh3 norepine-
phrine®] EDg& A&3}3L, a;-adrenoceptored]
1§ phentolamines] AP oz Fx9
phentolamine &) 3}l | norepinephrine®] ==
2 228 F33}s Arunlakshanas}l Shield?)
W ie] whel pAAE &3t

8 A#e| A}-&3F Krebs-Henseleit bicarbonate
buffer solution®] A3 A =A-& 118mM NaCl,
27. 2mM NaHCO;, 4. omM KCl, 1, omM KH,PO,,
1.2mM MgSO,, 1.8mM CaCl, 2 11.1mM
glucoses] o} ;

(®*H)-Norepinephrine uptake2} effiuxe] &
& —[%H]-norepinephrine eflux: Arun -] u}
ez g & W49 AL A2
o] 3087 Krebs buffere]] uj¢Fdl%E [*H)-nore-
pinephrine(specific activity 15Ci/mmol) 1xCi/ml
% 353k Krebs buffere] 24 3087+ o] k8l
o o}g ¥ 2L imipramine(545pg/L)E &%
3t Krebs buffere] o}A] 1087 A28 3, b5ml
£ 9] organ bath] lem7t4 9] F WlF AEA
Alolol 0.5g9] resting tension® 7}3le] 43}
3 3027k vl AAE & A¥8E A A3l
A7 AL 1Hz/oms, 100VE AF= 387 7}
gz, AZATAY 2HY F5H HEFL
Isometric transducer® %3}o] physiographz. 7]
E38l9ch. Basal efluxi= A7 AT 8- A A
g &9 AANAF &g

%48 Isometric

radioactivity &,

tritium¢®] fractional releaser A/ A F85 F,
w2 A A g & 9] radioactivitysl ] basal efflux
2 Ag ez Aeglch. =3 (*H)-norepine-
phrine?] total uptakelr £ 2242 7+ 01} organ
bath)e] &438l<] 3 BlE tritiumo] loading
9 AL 1mle) protosols] Heol 121847k &
oF 55°C water bathe] incubationdle] &ZA137]

3., radioactivity® &4 34} radioactivity &

- o}zl samples] aquasol 5mlE 7}3te] Liquid

scintillation counter2 2=A3}¢ich. B A3
A48 Krebs buffere] z4-& NaCl 118, KCl
4.7, NaHCO, 2.5, MgSO; 0. 45, KH,PO, 1. 03,
CaCl, 2.5, glucose 11. 1, Sodium edetate 0. 067
@l Ascorbic acid 0. 07(mM)o] ] tt.

AGHA e Meant+S.EM 0% ZASGT
94 AAL Student’s t-testE A -£319th

Norepinephrine2| @& +=Z5110| O|X|=
piperine2| % §—A4 3T L) AP A& 649
vehicle A 8]0 A] norepinephrine& &aFo] 3]
Ao T FH5EEF dozix, S-S FAo=
2E T3 EDy 3.728+0. 201pMo] gl o 3
o) 4222 1. 902-0. 200g/100mg tissueg v}, &
7 649 piperine 3 107M 2] F-¢]] 4] norepine-
phrine?) ¥ ZZ &5+ A% Z3H% e
1], EDg2 1.98240. 164pM= o) 2o ]34
fFostA ZaHAAZ, JAFHHL 3.016L
0. 364g/100mg tissue® & A 3] Zr}5 ¢} (Table
I, Fig. 1 %2). ’

Piperine®}7]| 5« X A3 oA+ 1Y piperine
16mg/kg(ip.)& 15, 25 2 457 A3 9
A A% AT E A norepinephrine?] EDje&
Z+7Zt 3.234-0.31, 4.0220.39 F 4, 4540, 45¢M
2z vty dA3 FaHRT AdT
&892 27 2,07+0.11, 2.5440.20 & 2.82+
0.16g/100mg tissue® o 2T uldte] A3
Z715 9} (Table 1T Fz),

Methoxamine2| M& 2 £Z=5IH 0OjXis
piperine2| & t—methoxamine- norepinephrine
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Table I—Influence of piperine on the EDs, and
maximum effect of contractile action of
norepinephrine in isolated vas deferensof

‘ rat.
ED;, of NE Maximum effect
(M) (g/100mg tissue)
vehicle(alcohol) 3.728+0. 201 1.90210. 290

piperine(3;M)  1.982-+0.164*  3,016:-0. 364*

Concentration of piperine in bath was 3X10-%M,
Each value represents the mean+SEM from 6
experiments.

*; Significantly different from the value of vehicle

group (P<C0.05).
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Fig. 1—Influence of piperine(30xM) on the contractile
action of norepinephrine in isolated vas
deferens of rat. Each point with vertical bar
represents the mean with SEM from 6 expe-
riments. *; Significantly different from the
value of the vehicle group(P<0. 05).

7+ 2] neuronal uptaker} Qo] }x] 9¥L-0] o
#3 ek 44 649 vehicled 2] 3} piperine
30pM=) 2] Fo] A methoxamined]  &£FHZ
ﬂ%}ﬁ}ﬁﬂ #h, ® 274 49 methoxamine EDj,

£ 4.202-0. 23pMo] g HH &3 L& 0.524+
0.101g/100mg tissué® piperinex 8]+ methox-
amine 3} #78] 734 7 o} (Table III, Fig.
2 3=z,

PiperineZl7| £0{7} tyramineZ 10| Ojxj=
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Table II—Influence of piperine treatment on the
contractile effect of norepinephrine in the
isolated vas deferens of rat.

EDs, of NE Maximum effect

(M) (g/100mg tissue)

1 week

vehicle(alcohol) 4,43+0. 30 1.6240.12

piperine treatment 3,230, 31* 2.0740. 11%
2 weeks

vehicle(alcohol) 6.2310. 48 1.8340.14

piperine treatment  4.0274-0. 39% 2.54+0, 20*
4 weeks

vehicle(alcohol) 7.27£0,54 2.21+£0.12

piperine treatment 4, 450, 45* 2.82+0.16*

Piperine treatment was performed by i.p. injection
of 15mg/kg.
Each value represents the mean+SEM from 6
experiments.
*; Significantly different from the value of vehicle

group (P<C0.05).

Table III—Influence of piperine. on the EDg and
maximum effect of contractile action of
methoxamine in isolated rat vas deferens.

Maximum effect

EDs, of methox.

(M) (g/100mg tissue)
vehicle(aleohol) 4,200, 23 0. 52410, 101
piperine(30M)  3.1540.17%  0.994:0,128*

Concentration of piperine in bath was 3X1075M.
Each value represents the mean-t:SEM from 6

experiments.
*; Significantly different from the value of vehicle

group (P<0.05).

dgt—Vehicle 15, 25 9 45 A LelA
tyramine®] EDgS 27t 20.38+2.11, 16.56+
1.78 @ 14.82+1. 264M=. vehicled] 2] 7] 7ke]] w}
7 ztasglen 542 47 2.900. 17,
3.5010.21 2 4.2070.33g/100mg tissue Z
vehiclex] 8] 7] 7tel] vw}e} 159l v}, piperine X
2] Fo| A tyramine?] EDse-& o ZFel]l u3}o]
A3 Zosgen, Adsste A48 2
45 9 th(Table IV Z=).

a-Adrenoceptor?| pA,x|0] B0|x|= piperine
©| d&k—A&3d A& oA norepinephrine? 3
5} W Eo] a-adrenoceptor®] A& W Fo 7]qlEt



rfo-

58,

A
kg

e

200

160

o vehicle(alcohol)
'Y piperine(30pM)

80

% CONTRACTION OF VAS DEFERENS

40

Iy - . -
3x10 6 10 5 ix1o0 s

CONCENTRATION OF METHOXAMINE M)

1074

Fig. 2—Influence of piperine(30xM) on the contractile
action of methoxamine in isolated vas
deferens of rat. Other legends are the same
as in Fig. 1.

Table IV—Influence of piperine treatment on the
contractile * effect of tyramine in the
isolated ‘vas deferens of rat.

EDsy of
ramine (/00 teswe)
1 week - -
vehicle(aleohol) 20. 38+2. 11 2,9040.17
' piperine treatment 34 4144, 30* 2,040, 18*
2 weeks
vehicle(aleohol) -+~ 16,56+1,78 -3.50%0. 21
piperine treatrment 28.30+3,21* 2.4610. 20*
4 weeks -
vehicle(alcohol) 14,8211, 26 4,204-0. 33
piperine treatment 24,11::3, 09* 2,560, 24*

Piperine treatment was performed by i.p. injection

of 15mg/kg.

Each value denotes the

experiments.

*; Significantly. different from the value of vehicle
group (P<0, 05),

mean®=SEM from 6

Table V—Influence of chronic piperine treatment on,
the pA; value of a;-adrenoceptor for
phenotolamme in 1solated vas deferens of

rat.
pA; value for phentolamine

1 week

vehicle(aleohol) 8.4840.32

piperine treatment 9. 660, A0%

°2 weeks

vehicle (alcohol) 8.332-0,27

piperine treatment . 10. 850, 48*
4 weeks

vehicle(alcohol) 8. 360, 30

piperine treatment 11. 110, 46*

Piperine treatment was performed by i.p. injection
of 15mg/kg.

The pA; values were calculated by EDss in the
absence .or presence of various concentration of
phentolamine.

Each value denotes the mean of 6 experiments.

*; Significantly different from the value of vehicle

group (P<0. 05).

B4 w34 piperine 1%, 25 % 45 A2 %
2] A phentolamines)] ©j3l a,-adrenoceptore]
PAAE AESHTh pAAE 47 9. 660. 40,
10.854-0.48 © 11. 110, 46p¢M = - o] 2T ¥]
stel 93k F7s ioh(Table V 32).

[(*H)-Norepinephrine §2|0| n|X|= piper-
ineo| o3&t—7t7 6ol o] wlAjo}4] vehicle mi
19 piperine 15mg/kg(ip.)& 15, 2% 9 45
2 Fold WA AR TRA  AAATA
(*H)-norepinephrine?] basal effluxs} total uptake
282 A4 WE 2 w9 tension
(®H)-norepinephrine] fractional release® 33
3 ot

Total uptake= vehiclexg] 15 7oAl [3H]—

norepmephrme -4 #8148, 17+5. 76nC1/ 100
mg tlssue°]91 = vehiclex] 7] 2 E AFF
dAE Az Al @ 0% Fashdh

piperine) ] o A  [*H)-norepinephrine i
22 vehicleqd A 7o) A & wj=stg ). Vehicle
F9q 1574 [(BH) —norepmephrineﬂ basal
efluxt= 3. 33+0. 17nCi/100mg tissued ©.0}, 23
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efflux+= 2. 70+0. 20nCi/100mg tissuez o} 230
v ste] PA T gaEgor], 2F wmE 4FF)
AE Azl et A9 Fas g (Fig 3
B2,

A7 Ao & total tensions] A] resting
tensiong 718 tension?. vehiclex]a] 15--o] A
0. 96=-0. 09g/100mg tissue o, 25 W 433
AE S7tE & 24 %S 29} piperined g 1
Fol A tension 1. 4240, 11g/100mg tissue
dzToll wlshe] #A e 7shs] g on], piperine
Az 27 9 457 A9 tension® v) 2 o] w]

ote] §A38 735k, Fractional release=
= 3.5
3 b
— \‘\
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Fig. 3—The effect of chronic piperine treatment(15
mg/kg, i.p.) on total uptake and basal eflux
of (®*H]-norepinephrine. Basal eflux is the
amount of radioactivity spontaneously released
within 5 minutes before electrical stimulation.
Each point with vertical bar denotes the mean
with SEM from 6 experiments.

*; Significantly different from the value of
vehicle group (P<0. 05).
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=
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3%”‘—
T
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Fig. 4—The effect of chronic piperine treatment(15
mg/kg, i.p.) on tension development(above)
and the fractional release of tritium following
electrical stimulation (1Hz, 1ms, 100V, for 3
min.). Each point with vertical bar represents
the mean with SEM from 6 experiments.

*; Significantly different from the value of
the vehicle group (P<0.05).

vehiclex] 2] 1534 2.94740. 20nCi/100mg
tissuegd o7 vehicleq 2] 2% =& 4-?-%01]%1‘9]
fractional releasex vehiclexz] 1579 ¢} ¥
=etdch. =3 15, 2F 4 457 piperine ]
Tol| A fractional releasei= o = F-ofl A &} 4 —;%7‘5}

ot (Fig. 4 F2).
o #

B o] o)) 4] piperines] £33} norepinephrine
3% A3AL FEAY F =r AH Az,
amine pump®] A}, catecholamine 4 4 H 7
Aol A FE5E 44T 4 U} piperined]
a-adrenoceptore] o g+ A2 & piperined7| A & &
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norepinephrine s 3} #wul o} &}, methoxamine
anE FEEglen, 53 phentolamined] = g}
aj-adrenoceptors] pA;X| 7t Z7E 9 Aoz
u] Fo] a;-adrenoceptor®] 3} o] Frk=lgl &
€ & 4 9r}. methoxamine? amine pumpZ-
23} neuronal uptakes} ol iz o, = F
%0 ay-adrenoceptors] at A-§-3o] FAA 9l
o}, 13 ule}a] bathdy] piperined g2 ¢l & met-
hoxamined 7} 7374 & neuronal uptakex} -
Iz F3HEEE oA del

piperineo] [*H]J-norepinephrine uptakeoj of g
+ v AA Z5qd AL ojd@e Al s u%
B kA gko}, piperined 7] F4 & (3H]-norepine-
phrine releases] of &g w| A=A FEdlgon,
tyramine &3}2 A3} Z k. B 7} piperine
A7 o] 93 ([(PH]-norepinephrine®] basal
effluxy} F718 A& #4E 9 FHox d¥ &
piperineo] catecholamine storeo| #-83le] = ¢
#4 F4& dehdE 33 5+ I 28
2 AYuto 2 & stored] F, 27, ARl A
% norepinephrineo] =3t binding affinity Z-¢]
HEE ¢ F fled, ol u& FTdeek &
FA o] e},

g B

Wtz a7 G Al At piperined] o F&& T
w3t »wA, AAT, vehicleZ @ piperine
A7159 AZE AF F XA norepinephrine,
methoxamine, tyramine®] & & &9} [(PH]-
norepinephrine®] §¢ % §%& AR5 g
% 2e 448 A9

1. A8y piperine®] 7} norepinephrined)
&3 73l A3, piperine® ] § o] & norepin-
ephrine®] EDs, 78} HA5544 715 o
o Z v

2. piperine 7] 5o = methoxamine®] EDj;
€ AR A 5&F5E & FAHAZRH

3.. piperine 7] o] = tyramine EDs-& 7}

ARZ HATHHE A=A
4. piperine 7] %o & phentolamines] 3t

a;-adrenoceptor®] pA,x & ZF7TA At

5. piperine Z7] 5o & [®H]-norepinephrineg
neuronal uptake$} fractional released] & o &
Vel R B3l o} basal effluxe] 748 do
Az PF tensions] Z7+E Lok
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