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Inhibition of in vitro Nitrosation by Capsaicin and Its Metabolites
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Abstract

Capsaicin(8-methyl-N-vanillyl-6—nonenamide: CAP) known well as a major compound of not taste
in hot pepper, was investigated for the inhibition effect on in vitro nitrosation. CAP(100pmol) inhibited
the formation of N—nitrosoproline(NPRO) and N—-nitrosothioproline(NTPRO) by 56% and 26%, respec—
tively. Vanillyl alcohol inhibited the nitrosation of proline by a concentration-dependent manner, and
vanillic acid and vanillin were less effective in blocking the nitrosation of proline compared to CAP
and vanillyl alcohol. The inhibitory effect of NPRO formation by CAP was evaluated to similar with
alpha—tocopherol, and vanillyl alcohol was more effective than alpha—tocopherol in blocking the nitro—
sation of proline. Our results suggested that CAP and its metabolites such as vanillyl alcohol could
inhibit endogenous nitrosation in hydrophobic biological environment.
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239 vj2-ut AR capsaicin(CisH»NOs;, trans-8-
methyl-N-vanillyl-6-nonenamide, CAP)2 e},
AEH7HE, FAE SO de] AMEE T glon, &
3], S-2vte) AlgEe] vl A3l e F8% ¥
Alg XM Folc) CAPE vk oz AlaZzal oz
thA}3kz1(9), A= B4 peptide WHEEFZ1(10), HE A E
4 z4d011) 54 kst AR EAE Gehic

CAP+= AWl Atolm = 7] 7h=R el = o] w25t
4 AA% vanillylamine©. & ¥ 3 vanillin, vanillyl
alcohol, vanillic acid& A2 22 w25 }H(12). CAP
= A 2 kA S Vel e B2 car-
cumin® F+Z3 0.2 Akt in vitro DA )4 one
electron donor® ZH&-dtia <& ¢JchH13). =3
CAPE in vitrool A 9] 7t vlzzd 43} mdlAof A
A48} #4135 A Bl 5 3 A& el
(14,15). A A 2 A7, A7, =252 SF7F /H54F
S UYEZ L 3gHE AFAE 2¢skz Aok 2. A
Ay AzdF-oll A RE AMS-EH = 25348 CAPY
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L-Proline, L-thioproline, sodium nitrite, vanillin,
vanillic acid+= 3} A 2F(Tokyo, Japan)dl A 7] &1
t}. Capsaicin(98% pure), ascorbic acid, alpha-toco-
pherol& Sigma(St. Louis, MO, USA) Al &-& Al-4-3}
%1 2.7, vanillyl alcohol, vanillylamine-2- Aldrich Chem.
Co.(Milw. WI, USA)ollA] F-13}4ict.

In vitro nitrosation 22|

In vitro nitrosation 2 @8k-3-Al el 4] PAE = U E
240}q]l ¢ 2+ N-nitrosoproline(NPRO) ¥+ N-nit-
rosothioproline(N-Nitrosothiazolidine-4-carboxylic
acid, NTPRO)& si4k2 2 3}93t}(2). Protine(=+= thio-
proline)#} nitriteE A4 2 s}e] W24 nitrosation
o ola] A== NPRO(EE NTPRO)E AW elA of
AZF dojuz] 9w 22 WA E W non-mutagenic,
non-—carcinogenic®] 7] w] -l $] ¢l 4] 2] WA nitro—-
sation YA 24 F4Hc}(3-5).

BFS-F 7L o83 2t} &, L-proline& 0.1M cit-
rate bufferel] o] 10umol €928 wEr} Sodium
nitrite(NaNO2)= 3%} $-F-<ol] =4 10umol £} 2 &
gt} CAP+ 0.9% saline-2% ethanol-10% Tween 80
o &4 TEE 4l A7ct12). thETdlE CAPE &
7Fs1A] 942 vehicle(0.9% saline-29% ethanol-109% Tw-
een 80)& AH-8-3t4ich AsAE ZF FEHEE 0.1IM cit-
rate bufferdl] %<2lt}. Vanillin, vanillic acid, vaniltyl
alcohol ethanolell =¢] i, vanillylamine2 32} 2%
Foll o 2 TR $9E A 2E HAHL
0~4°Col| 4] 33k} Proline, CAP, sodium nitrite -84
< 77 0.25, 0.25, 05m1¥ £33te] HE Imle 4&
i1, 7)) pH 2~3¢] ¥ X= IN HCI& 70ul 3 7}3lo
+3¢ ¥ 37°C, 30£7} incubation®lt}. o]l A ¢
£2] pH7} 1~29 A 247 A& 733 Ao}
uhs- % A" NPRO ¥ NTPRO%:= high-perform-
ance liquid chromatography(HPLC)E 4] s}it}.

NPRO % NTPRO &

Proline ¥+= thioproline 30mg-& HzO 100ul, HCI

20ulell -4l ¥ NaNO: 25mg< A3 H7FA 714 A

Al

%<lth. NaOHZ pH 8~92 94 ¥ c}A] HCIZ pH

< 2F F, 37°ClA 1417k incubation A A A5
R Az Wh-g-4-4 9] H;0F evaporateA] 7] 3, acetone
27 Z53d) 338 A EE A Ad2dukS HE &
N; gas® evaporatedrt}. Chloroform 2.2 3¥ A=A 3}
A7 T4 9] AA o] oF bmg A X A E ) o] AR
£ benzen® 2 AZAAEA 7 §-2 x| Ao
A== o] AA o] NPRO = NTPRO®|t}, =&
AL A& 9JollA Azt FA4 8 NPRO ==
NTPROE 37 FF-oll 5o 37°C 15% &<k uh§- 4]
7l ¥ HPLCE %43} retention time®} peak pattern
= 2 F ZFEARE ALIC16).

HPLC 24z

HPLC(Waters-LC 410, USA) ¥4 z24& o}-&3}
Zt}, NPROE Inertsil ODS-2 column(4.6 X 150mm
i.d., GL Sciences Inc., Japan), 2% acetic acidZ mobile
phase®. A}-4-31%] 7, flow ratex 1.5ml/mingl &=, UV
235nmell 4 &4 3stgth. NTPROE Bondapak MCis
column(3.9 X 150mm i.d., Waters, USA), mobile phase
= 2% acetonitrile/0.01M phosphoric acidZ AH4-5}¢]
3, flow ratex= 1.5ml/ming 2w, UV 254nmol4 &
A stod et
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Nitrosation A s &35 Vel ¥ 22 & AsA
(17), alpha-tocopherol(17), sorbic aicd(18,19), erythor-
bate(19), catechol(6), hydroquinone(7) So] <&l 9]
t} o] & F3HE-L nitrite?] scavenger2 AH4-31A v} free
radical 22A A 24 2H8-3lc}, AsAE °] & F7HA) AlA
£ o7l 22 71 244 Q) nitrosation ] & A 2.4
delA oltl B AFNAE invitro A oA CAP
ol &J&F nitrosation 8 &S FA}s}7] 913, proline
3} nitrite2 76 YA E = JER 2olul(NPRO =&
NTPRO)2| AA =S A8t AsA % alpha-toco-
pherol®] Ao} w]aslglc),

CAPE ¥Xx ¢ &3 22 NPRO A4 & Asllstd e
v, CAP 100umol/mlell A= oF 56%9] oA &35 1}
el ith(Fig. 1). =38, CAPE NTPROS AA X Fx9
ZA 0 7 A3ty .2 (Fig. 2), 100umol/midl A= oF
26%9] QA AH}E Rl NTPROE NPROE.TH &
el golgt Ao delA glovk(5), CAPY A& &
= NPRO A R Al 4] dAT A2 Hrts gl
o}, &9, 713 & -8-A <l nitrosation A A 4] L8]]
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Fig. 1. Inhibitory effect of capsaicin, ascorbic acid and
alpha-tocopherol on in vitro formation of N-
nitrosoproline.

Data are means*SEM.
*Significantly different from control(p<0.01)
**Significantly different from control(p<0.05)
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Fig. 2. Inhibitory effect of capsaicin, ascorbic acid and
alpha-tocopherol on in vitro formation of N—
nitrosothioproline.

Data are means*SEM.
*Significantly different from control(p<0.05)

9= AsAE 25umol/ml o]AFel| 4] NPRO A4 & A
3] g gl.em, NTPRO A4 9 A] 100umol/misl| 4] 96
%2] AA A &) ZAxkr) 9lgdet. Alpha-tocopherol-2- 100
tmol/mlol| A4 < 69%<2] NPRO A4 A 3] &7} g1l
©.r, NTPRO A A -2- 100umol/mlell A & ¢F 39%7} A
= oA} o]8) ¥ AsA ¥ alpha-tocopherol®] nitro-
sation #}8] &7+ Ohshima$} Bartsch(8)2] 2 3}s}
dxstgict 2 AP ndA oA CAP 2 v ERA
olu]l A} A8 Eobi= -2 Fro AsARths MR
1}, alpha-tocopherol®] #3 &Z 32} f-413 5 9l
= ReZ FriE et

CAP=2] thA4EE-2) vanillylamine, vanillin, vanillic
acid, vanillyl alcoholell &J%F NPRO A4 A& &5
Fig. 39| v}elfict. CAPS] HAAHE 5 3htel vanillyl-
amine-2> NPRO A4 A& &37) ¢l A2 vyt
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Fig. 3. Inhibitory effects of vanillin, vanillic acid and
vanillyl alcohol in vitro formation of N-nitro-
soproline.

Data are means*SEM.
*Significantly different from control(p<0.05)

t}. Vanillyl alcohol& F =& 22 NPRO A4 &
AAFon, 7 &%= DA vanillic acid®} vanillin
w3 NPRO A4S A8k &7} 914l Vanillyl
alcohol®] NPRO A4 94| 2347} 713 ke, 54
3 sz Mol CAPS &Rt & A &S ey
o1 alpha-tocopherol®.t} NPRO A & &x}71
=& 7102 9715 gc} CAPE #lEA #H4kslA) <l cur-
cumin®} F-ZA 22 $-A}slr}, o] 5 3}3HE-L- phenolic
group¥} side chain®] double bondE 7}A] 2L 3] o], free

radicalell 3-8 ATF224 A A FHarsE A

ghe}(13). A A 2 CAPE in vitro 22 A o} 4 one elec-
tron donor® 2H&-gtclkz deiA Qlth(13). ol9pzke
CAPS] 3413} &A1& B2 Lol AA 7R oA CAP
7} nitrite®] scavenger 4] 243} 1} free radical 4=
A zt-g-ol] Fo)8}e] nitrosationd A HE 754 S Al
Akt glel. CAPS] Ahg w7l S e A5
al A7} K7t} Vanillyl alecohol®] CAPR.t} =&
nitrosation ]3] A3 5 B9l 71L& FEZ 02 = 44
£9] xfold] 7]l & 7hsAd o] =} ¥, CAPS AL
AFE-¢l vanillin® CHOZ-2 eletron-withdrawing gro—
upS 7FA I ¢l quinon FAF R H A S st o2
gaba}t a37) o2 diAE-A ol vjal] eI x] w(15), ni-
trosation A3 AF% & FHog FZFr}
NPRO A4 #sf &3} AsA7} alpha-tocopherol
2o &3 q Aoz wase] gled, o)2g A
o]+ nitrosation H-g-o] FEANA FPH L 54
Alel AsAZE 18 Ao R oldllEa olvh B AP
A A | A %= CAP &3 =R A0} AA A8 &3}
= 728 25 AsARthE "oixju}, alpha-tocoph-
erol} f-AReE =50l Sl 722 HriEgich AA =R,
Y EZ A3 -5 B3t ol R Sl A4 A
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