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Effects of Capsaicin on Liver Cytochrome Py5 in the Rat

Abstract— It was previously reported that cytochrome Pus content
in liver was increased when Capsicum acetone extract was given
chronically to rats. The present study is aimed to investigate the effect
of capsaicin, a principal component of red pepper, on the drug meta-
bolizing enzymes in rat liver. Capsaicin (5mg/kg) was given intra-
peritoneally once a day for seven days and zoxazolamine paralysis
time and hexobarbital sleeping time were determined 24 hrs after the
last dose of capsaicin. Plasma hexobarbital concentration was also
determined five and 15 min after hexobarbital administration to rats,
Zoxazolamine paralysis time and hexobarbital isleeping time were
shortened by 31.6% and 37.19, respectively, compared with control
group. Plasma hexobarbital concentration was lowered by 26.2% after
five min and by 85.2% after 15 min, respectively, compared with
control group. However, administration of single dose of capsaicin
did not affect the zoxazolamine paralysis time and hexobarbital
sleeping time. Microsomal cytochrome Py content and NADPH-
cytochrome C reductase activity were increased by 14.6% and 11.6%,
respectively in the rats pretreated with capsaicin for seven days,
while cytochrome bs content was not changed. These results suggest
that treatment with capsaicin for seven days may induce the drug

metabolizing enzyme in rat liver.
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capsaicin & "] A o 2 Eoldl & zoxazolamine HEBiR}[], hexobarbital BERREER] = hexobar-
bital MAERE S HWEH vn SASE 2 o #EYNRHE T93t= HY #HRBE BES
cytochrome Py, cytochrome bs; @ NADPH cytochrome C reductase i%i#h:-& o =73 ] 53t
o 24 capsaicin 0] 7te] SFEU|AL Fo] isted FHEHRIL AdeAE b stas A

E® FE

ES d¥l— 1) capsaicin(Merck): Kosuge ‘#9] capsaicin®] capsaicin 3} dihydrocapsaicin ¢}
BEAWwY S 23k utel 7to] Merck %l capsaicin 2- methyl {k. A# gas chromatography & 3
A8 A3} capsaicin 7} dihydrocapsaicino] °F 1:12 Z3dxEo] glglem o] capsaicin 2 A
Az A2F 0.5% CMC Eo] AeAA AHgaich.

2) CO gas: 2=A, AT, AR A 7H=2Z3de Z2bE HEE E}/Lfmﬂ 98% H,S04 %
Y3 K kol A 60~70°C 7+ Hl =5 dhe] AH3tel T2 HE 90% HCOOH & 44 Whnstsl
o}, COZtz7t WA = 98% HoSO, 5oz F#HAA RAAIz 3719 {E7\° “—Y] Al oF
50%¢k 7bag e molich Bikshd A A EES e d4de ¥ok COE FHaldtgle
o el B3 A sele] et Ach, MifRS hood gkell A E FERHAYG AAAA
¥ 120ml 9] AAF FEES FAAA of FBem YEHE COAAE YA 4833
o} d

3) ZXZ& : bovine serum albumin (fr. V) (Nakarai Chemicals, Ltd.), 0. 1M ammonium oxalate®"
(ammonium oxalate (Sarabhai M. Chemicals) 1.42g & 0.7% saline o] %o % & 100m/2 3}
o] ARg-EFGTE

4o 1:NADPH (Sigma Chemical Company) 5.7mg, nicotinamide (FI3tffigE) 366mg &
0.05M phosphate buffer (107*M EDTA, pH7.6)o] o] ZEE 100m/ 2 3] AMg-3-gict,

£.9%8 9: Cytochrome C (Sigma Chemical Company) 3.68mgS FF/FFo Fo HEFS Iml 2
st} AREEGL ).

4) HE B 1) vt —5d A A EHES 20g At A7 HEE b9~ (A straing
AHgskgel, 2) AHA—FY 2704 FESE 100g Ashe]l 71733 ek Sprague-Dawleys% 314
F AR 3) fak— ’?—lf’dﬂc’ﬂ/‘i Azg ke A om AE R FE(%) - o
3 2ok, (2 46.2, §49 231, F 14.1, EA 8.3, AAEF 4.2 77AR3.0, 9712:0.4,
2 0.4, 5 0.1, AE 0.1, U]—.‘l‘—ﬂ'g 0.1)

B % 4 %—1) Capsaicin®] LDj, (i.p.) &4 : 1198l u}$~E AL83)e] &1 BAE
(10mg/kg, 20mg/kg, 40mg/kg) o & vz 1247t Btk capsaicing JEEEAC] Foslo
Up and Down method® & o] &3} LDs& A AF3}% e},

2) capsaicin o 7} zoxazolamine MREflo] v = %4h2R : Capsaicin 1 [6] #y8i%B—20g
AsHe] w220l capsaicin 5mg/kg < 534W FAst da2i 0.5% CMC Y& Fofstsich,
(BUF HEREEL- 0.5% CMC %< ). 2 Bf#%el zoxazolamine 150 mg/kg (0.5% CMC)®
Be B4%F T8t HERsR <& EH_%:T_LJ% Hl 2 Z7 393 ok,

Capsaicin 7 B Fo &5—20g R/he] whf-2=of capsaicin 5mg/kge 7 B S0 5o 3k
whxj el B 24 A 7F 3o zoxazolamine 150 mg/kg (0.5% CMC #%) < Foj3dle] wju] A 7kL-
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3) Capsaicin 817} hexobarbital == A 7kol|l WA= &7 : 100g F-2] A73e Hi: 32 o
-capsaicin 5mg/kgg H7v Fofsle] capsaicin 108 2 70 Fo a3E HEETD vz =3
el

4) Capsaicin #8817} hexobarbital MAF#EE ] v1 X &= ZHHF : 100g A2 2 FH o] capsaicin 5
mg/kgS 7 QREEESET vlR ot FeE% 240 # ol hexobarbital sodium 80mg/kg & B &
o131 o}, Hexobarbital sodium Foi & 54 Bl 15530 FHiol ¥4 & 7bel HIFEAZ T B8
PrBaske] SHENRON A Mm-S A F 3kl Gold baumikol ©]8] hexobarbital MR E s 273}
] 23k o} (Fig. 1),

] Plasma ] (1ml) 5) Capsaicin 47} ¥ microsome ¢] eytoch-
50m! CHC, rome Py, cytochrome b; 2 NADPH cytoch-
shake for 5 min rome C reductased] u]xE& &3} : Microsome

i CHCl; layer ’ (20ml) r#e BE—-100g A 1A ca-psaicin
add 5ml 0.5N NaOH Smg/kgs 7 AR FASn vpA% Fol F mic-
shake for 2 min rosome 73 #| S A 98l 2447 #B

| NaOH layer | AA7 ok gl A S sbel mIEAD 3

& gBAste I & dF AAZ 2 A<EA

‘ PAlEatd 1.15% KCHO0°C) = JiF& #Fste &
Hg AAG & & AEsdch. A28 e
Fig. 1—Determination of plasma level of HgIsk fif F &S] 4 vol. ¢ 0.25M sucrose &
hexobarbital. A& hnsle] Potter type homogenizer & A}&-

Bt 25%7F 29 homogenize Ak, Homogenate & 2°Coll A] 12,000g5 155+ 94 2] A
Fla  syringe® A% (supernatant)S- St K upE I dlo s 1ML (undispersed
«connective tissue residue) & A/ A5 98] A= Ak o3t 8mI L FHz] 2°Co] A

1 O.D. at 245 nm ’

)._ RaF liver [

perfusion with 1.15% KCl
excision
add 4 vol. of 0.25M sucrose

| Homogenate l

I centrifuge at 12, 000g for 15 min

I R

‘ Superpatant ’ ‘ fEl_et l (discard)
| centrifuge at 105, 000g for 65 min 2 times
l !
l Pellet ’ } Soluble fraction ] (discard)
‘ add Na*/K* phosphate buffer (103 M EDTA, pH 7.4)

[ Microsomal suspension ,

Fig. 2-Preparation of microsomal fraction.
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105, 00022 65471 A B AT, ASde vl pellet & #3te] 0.2M phosphate buffer
(10-M EDTA, pH 7.4) 12ml & 7}3] hLomogenize A7]x ©]% 8ml & 3o} oA 2°Cef| A
105, 000g 2 65577 A EHAA AS4-2 ez pellet (microsome) & # 3% ot (Fig. 2).

Cytochrome Pyt $1¢] W oz 92 microsomal pellete] 0.2M phosphate buffer (1073
M EDTA, pH7.4) 20ml & jnsle] mirosomal suspension g =HE-9th,

Stanton 499] J:3} Takashi %99 #3:2 EAISle] microsomal suspension 10mlE 2 3}
CO gasZ 147fS bubbling A/713 3 4% sample celle] 1A NaS,0,5 A& (30mg) Hushss
1 54%e]  400~500 nm ol 4] cytochrome Pys, - CO complex 9] dithionite difference specirum$-
7| &3t ok (Fig. 3A). 450nme} 500nme] MZYEE o] & Takashi 22 9] wH & o] &3t molar
extinction coefficient® 104mM~! cm~12 &}l cytochrome Py iEikg A Akt

cytochrome bs—Microsomal suspension o] 3+14] dithionite & 4 & (30mg) 7}tz 1 kol
400~450nmdl] 4] reducede} oxidized cytochrome b;¢] difference spectrum-E 7| &3} cf. 426nm
o} 411nme] F3% o] Z Rogers 109 u# 3- o] 23t molar extinction coefficient®
119mMlem™!2 3o cytochrome bs9] iE#ES Al AH3F3 ot

NADPH cytochrom C reductase—0. 05M phosphate buffer (10-°M EDTA) ¥ cytochrome C 9]
iEfko] 714 =o pH7.6 2% 3te] NADPH cytochrome C reductase it 7 ¢] suspension
% (20ml) o2 A-&312lth, incubation medium-e Table I3} 2t} ## 1(NADPH %)3 K
3(NADPH &)< 77 2ml #3te] 25°Col A 8 41 incubation A7) 2 K 2% 0.5mifnst
ol o] BEWwS thA 25°ColAl 2 4+ incubationA 7] = 0.5m/$] microsomal suspension &
7}ete] total volumeS 3mlz 3lw Awa] &3}A A 7b7- sample cell, reference cell= 3tef 550
nmell 4] B W3 54 5191 o} (Fig. 3).

Table [ —Composition of incubation medium

Solution 1 Solution 2 Solution 3
Composition NADPH 5. 7Tmg Cytochrome C 3.68mg KCN 9. 75mg
KCN 9. 75mg Nicotinamide 366mg
Nicotinamide  366mg
Total volume 100 1 100
(0. 05M phosphate buffer, (water) (0. 05M phosphate buffer,
103M EDTA, pH 7.6) 10°3M EDTA, pH7.6)

A3}8 cytochrome C = NADPH | 2] 393 cytochrome C 2 ¥+ $H49H = w&&
microsomal suspension®] NADPH cytochrome C reductase ol vh&th, ub-§Eo] dAsA =
) 1470819 550nm o] A9 m%EEY Ao]E MazelPe wl g o] 83k molar extinction
coefficient 2 19. ImM~lcm™! 2 s}s] NADPH cytochrome C redutase A & A A5} v,

Protein &8 (Lowry #)'®—Microsomal suspension 0. 5ml & # 3 4.5ml 98] FH4E 7t
3] HA3tx o|F 1ml & Hsgleh, FH iERiol alkali4 Na,CO; 95} sodium potassium
tartarate-CuSO, ¥ & Zif)h 50 1 1 & R4St 5ml Hsbel 1ml 34 Fof 7Hepgieh. 105 Lk
x5 Folin A ¢k 0.5ml & 71ske] HAAA 30 45#% 750nmel A WHEEES =2 3e] b &

FEEFG ), # % (microsomal suspension)®] protein Tk 1. lmg/ml o] Y rh.
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Solution 3 (2ml) Solution 1 (2ml)

incubation for 8 min at 25°C
add 0.5m! of solution 2

Mixture 3 Mixture

incubation for 2min at 25°C

add 0.5m! of microsomal suspenison mix rapidly

Reference Sample
~

/

O.D. difference at 550 nm
Fig. 3—Determination of activity of NADPH cytochrome C reductase.

XEB ER

Capsaicin 2| LD;, (i. p. )—Capsaicin & w-$-2= R FJ3td Up and Down method &
o] &3t LD;pE &3 A3 18 63mg/kg ol e},

Capsaicin %837} zoxazolamine FEEFsRL} hexobarbital EERRE:MIN O|Xl&= ZHE—1) Cap-
saicin 1 [E #HEZR : Capsaicing F o] Fofdle] 2Bkl zoxazolamine 150 mg/kg 2
hexobarbital sod. 80mg/kg$& &7 Fof 3lef zoxazolamine w}¥] A 713} hexobarbital <=9 A] 7}
€ A8 A capsaicin T T W 2Tl ¥F] ¥ olst gt (Table ).

Table I —Effect of single dose administration of capsaicin on zoxazolamine paralysis time and
hexobarbital sleeping time

Control, hr Treated, hr
Zoxazolamine paralysis time 50.9+4.5°(16)% 42.3+3.7(18)
Hexobarbital Sleeping time 50+2.8 (8 54.844.8 (8)

a: Mean+S. E.; b: Parentheses indicate number of animals.

2) Capsaicin 7 0 #8AZHE : Capsaicing 7 A E7dle] Fo3 F, vpxnl B 3 94 4
7+3% zoxazolamine 150mg/kg 2 hexobarbital sod. 80mg/kgd E-7v Eodl9 zoxazolamine
wlu] A 712} hexobarbital = A 718 248 A3} zoxazolamine wlv] A 7S HEEREO] 51. 647,

Table [f—Effect of capsaicin on zoxazolamine paralysis time in the monse and hexobarbital
sleeping time (min) in the rat

Control, min Treated, min
Zoxazolamine paralysis time 51.6+6. 3°(8)* 35.3+2.3%(11)
Hexobarbital sleeping time 36.7+£3.8 (7) 23.1+1.9*% (9)

a: Mean+S. E. ; b: Parentheses indicate number of animals. ; c: Capsaicin was administered intra-
peritoneally for 7 days. =: Statistically significant (p<C0. 05).

capsaicin $-o] Fo| 35.3 202 tlzFol uste 31.6% 7t dtglom  hexobarbital 4 A 7k
HzFo] 36.74, capsaicin ool ol 2314702 wjzFo] v 3o 37.1% a3t
HEM = Z3E bl ok (Table ).
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Capsaicin #8527} hexobarbital m¥FEBEEN O|Xl= BR——capsaicing 7 B HEEA F
x wA e o3 244 7k%o] hexobarbital sod. 80mg/kg & EZW FAF F 54 2 155
#0o] hexobarbital MFREE FAT A5 55K MBREE H2To] 70.6mg/l, capsaicin
EojFo| 52 1mg/lz Wi2Tol HF 26.2% S5 155#9] migREs =70l 53 4mg
/1, capsaicin §¢]Fo| 34.6mg/l 2 ol ZFo] vl3] 35.2% Aol HEMIYE aFE ey
gt} (Table W).

Table [J —Effect of capsaicin on plasma levels of hexobarbital

Cont:ol, mg/l Treated®, mg/!
Plasma levels of 5min 70. 6+6. 5°(10)* 52.145. 6*(10)
Hexobarbital 15min 53.44+5.8 (4) 34.647.0% (4)

a: Mean+S.E.; b: Parentheses indicate number of animals; c¢: Capsaicin was administered intra-
peritoneally for 7 days to rats; *: statistically significant (p<<0. 05)

Capsaicin #87} FF microsome2| cytochrome Py, cytochrome b; 9 NADPH cytochro-
me C reductasedl| njX|= Fil——capsaicing 7 B B2 T3 vpAlot Fod 5 1 AR
WA 7 Bfel Al microsome & 2e]3le] cytochrome Py, cytochrome bs, NADPH cyto-
chrome C reductase % protein 4 &S =743 A3} protein 3% cytochrome bsi= capsaicin 7o
Fol qzFol uld HAAI dRevh, cytochrome Pyso #EHEL S 2] 20. 0 nmole/g liver,
capsaicin Fof Fo| 22.9 nmole/g liver2 o 27 3 14.6% Z715 9les] NADPH cytochro-
me C reductase E#-& tzFo] 1. 8lumole of cyt. C reduced/min/g liver, capsaicin Fof 7
o] 2.02 umole of cyt. C reduced/min/g liver2 2ol w¥l& 11.6% F7t=ol 47 95% of
A7 HEMS eb ek (Table V).

Table V—Effect of capsaicin on concentration of protein, cytochrome Puso, bs and
NADPH cytochrome C reductase

NADPH cyt - C reductase
Proin (me/ ) | CRTPRTS | QU | Gamle of e €
Control 12. 51-0. 56°(20)* 20.01+1.05 (12) 12.98+1.17(7) 1.81+0.09 (8)
Treated* 12.60+0. 55 (22) 22.93+1.05%(14) 12.74+1. 18(7) 2.02+0. 12*(8)
Differences( %) — +14.6 — +11.6

a: Mean=+S.E.; b: Parentheses indicate number of animals; c: Capsaicin was administered intraperiotneally

for 7 days to rats; =: Statistically significant (p=0.05).

% ®
LE‘O

capsaicin 5mg/kg-& LDs (i.p.) 18.63mg/kg®} oF 25%] & 33l &olt}, capsaicing 7
HIE $RERE zoxazolamine vF8| A7k, hexobarbital 4= AjZko] )z ol v el & 3] =t&E
o] hexobarbital M#g#EE <A dxFol vt @A s Ak, 25 ol EMRHE
Dt}eli= 312 BT microsome ¢} cytochrome bs ikl & W Atel7t I o1t cytochrome P,
NADPH cytochrome C reductase?] fEiho] whzTol uldte Frhs gt

et &0 D AL &Vo] HR ol E Hii4pel 11 [HEEr BYREZE HEs

A B
& wpob= thE A capsaicing 13 Fo}A] zoxazolamine ©}u] A7k, hexobarbital 73

_Cai_
7kl

A

[
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9t gl il obAlE R F capsaicin Slol = ohE A Fo] 7] EMRH BEE
Fed ek vt EkiE T}

2l BFY FEdA £4 % cytochrome Py EtE 244 Omura £ uel S o] &3
L2 A& A 5 0nmole/g liver Bt} Stanton %® 3} Takashi‘”-»] U S BHE AYddA
ok 4+ Zbeke] 20.0 nmole/g liver2 B BE A A2 &3} RL o FR HES +
ot} Kato 9] WA 1= ule} 7ol e perfusion o 2 NaCl B KClo] EEER
EEE o £ stz B E 665 29 g9 Fo] AAHUE Zlolxz Takashi” 9]
gulo] A 8= vle}l o] CO-difference spectrum Bt} dithionite-difference spectrum of A
hemoglobin -9 Wl & A4 4 glvk 3t

cytochrome Py &M BIES] molar extinction coefficient = Omura!® 2] Hgzel o CO-
difference spectrum®} 7tel 9ImM™lem™'¢}= thE 4] dithionite-difference spectrum @ kel 104
mM™lem™ 2 3te] A AbsHg e

NADPH cytochrome C reductase {EH#: HIER: pH 7.6 93l 2 -2 Phillips %919 1 376] 4]
= upe} o] o] zAA cytochrome C7} 7H4 ZAH s fEAE 5 7] s Fojc}, cytochro-
me Py @ NADPH cytochrome C reductase fEftEo] Z7}8F Ao 2 Ho}l capsaicin & 7 HRY
FdA e #Y K@ BE7t FrEe o2 BEEY capsaicin 5L R ¥ 8] o] & EE#EL
A8 Zr1etA] E8lg = cytochrome bs®] {Efol = ¥ Aol7l ¢9l¥ o= 2 capsaicin 15 H ¥
o, 300 Fo, 5 o RIS capsaicin Fojol A FF EHRH BEY HEE Fasol T A
o= HEEE

= - ]

1) capsaicing] LDso(i. p. )&= 18.63mg/kgo] v}, 2) capsaicin & 7 B Fo A] zoxazolamine
FRgimyi 5 hexobarbital RERRFERS 2o vlete] 77k 31.6% 2 37.1% w3=o HEHK
9= &oE el e}l 3) capsaicin S 7 HR] HyERES hexobarbital #Ei% 54 2 15549
hexobarbital @ A5 % & capsaicin FoFo] tizfeol vl Z4 26.2% L 35.2% 7+A= o]
Hgmol= 235 Vel gt 4) capsaicin & 7 HRE #EaF; T microsome & cytochrome P
450 2 NADPH cytochrome C reductase i5#:-2 capsaicin o Fo] wzFo v} Z7 14.6%
11.6% R F7tssich

o] 49 Az Mol WFS EWQl capsaicin & 7 A7 HBHME B WM BRI &
Es= 2oz R

o) AFe] £83E vl Y= RUHEEEFLUE A7V 2 $3900 o AFu Ao o
sl 8 AL solh

N,

X R

g, A e FELBM RO 1976).

AHE, £88%, 2L BAR, AFTHA, 10,17(1978).

S. Kosuge, Y. Inagaki and H. Okumura, J. Agric. Chem. Soc. Japan, 35, 923(1961).
B. Lemuel, J.R. Wingard and G. Levy, Pharmacol. Exp. Ther., 184, 253(1972).

oo

Vol. 28, No.2, 1979



118 A - AT - o] A4

5. BARBUKES, EHEWE, MWLM, HEI, 138(1960).

6. J.R. Fouts, Mothods in Pharmacology, 1, 287(1971).

7. L. Goldbaum, J. Pharmacol. Exp. Ther., 94, 68(1948).

8. R.H. Stantcn and M. A.Q. Khan, Biochem. Biophys. Res. Comm., 24, 668(1966).

9. M. Takashi, K. Masahiro, T. Akira, T. Yoshihiro and S. Koichi, Anal. Biochem., 75, 59 (1976).

10. M.J. Rogers and P. Strittmatter, J. Biol. Chem., 249, 895(1974).

11. P. Mazel, Fundamentals of Drug Metabolism and Drug Disposition, ed. by La Du, B.N., Mandel,
H.G., and E.L. Way(1972).

12. O.H. Lowry, N.J. Rosebrough, A.L. Farr and R.J. Randall, J. Biol. Chem., 193, 265(1951).

13. T. Omura and R. Sato, J. Biol. Chem., 239, 2370(1964).

14. R. Kato, P. Vassanelli, G. Frontino and E. Chiesara, Biochem. Pharmacol., 13, 1037(1964).

15. A.L. Philips and R. G. Langdon, J. Biol. Chem., 237, 2652(1962).

J. Pharm. Soc. Korea-



