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Study on the Absorption and Excretion of Capsaicin in Rabbits

Abstract—Quantitative determination of capsaicin in biological fluid was investigated. The pharmacokinetic

study of capsaicin in rabbits was performed by high-pressure liquid chromatography, equipped with a micro-
particulate reversed—phase column and a fixed wavelength detector. Elution was carried out using methanol-
water(70:30). It allows the quantitative determination at 8~400 ng level. When single dose of capsaicin(4mg/kg)
was given to rabbits intravenously, the elimination phase was extremely short with average half-life to 17.35
minute. Urine excretion of capsaicin itself during first 2 hours after intravenous administration (4mg/kg) was
0.004~0.04 %, of the administered amount. The maximum plasma concentration of capsaicin after oral admini-
stration (300mg/kg) was 4x1077g/ml at 40 minutes. The L1 of capsaicin in mouse was 0.40mg/kg (. v.)
and 47.2 mg/kg (p. 0.) which was deiermined by Litchfield and Wilcoxon’s methed, suggesting that the
gastrointestinal absorption of capsaicin is poor.
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(4-hydroxy-3-methoxy benzyl)-8-methylnon-trans—6-enamide ¢ ¢| 813 4] o},
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tungstic-phosphomolybdic acid 9}9] w88 =z d: HiEg Aesigdon Nogrady? &
plcrxc acid & A Ast= HkS Mustglth.  Spanyir ¢} Blazovich?” = chromatography 2} [hfh,

9 A&yl o {TLC), Rios ¢+ Duden?P % chromatography £} 3] 3} spectrophotometry &- |
fﬁﬁ} FiES 59 = Todd?®, Morrison®®, Hartman?® “4-2. gas-liquid chromatography (GL
O % #Mstg vy, Sensory Hikm AR&E Qo LB Jiikol wldhe] EREES}F FREULe] F-5
sl th Gondlez?® = UV & {HAstE s Autelgdon Lee®® 452 mass fragmentography
(MF) & A}-23}9] 52, Sticher 4201 31979 A] chromatography (HPLC)e] 218 5ihg sk
g+,

2ol A= 2k R 3 Aol x 107%g/mi~10""g/ml #2pEr 2] capsaicin S - SFof oF Bk
Lﬂ TLC, UV, H:Exﬁ%ﬂ] 2] &} capsaicin EREO 2 E o9 & HESITE T T A MF %
A 3okl <& casaicin 2 TLC, HPLC, & #li#Hists sBES AXof gle D% GLCH L &%

& wselel g},

B A A msEh wm e capsaicin 73 HT-& HPLC 32 @ fwslgl o o] Jighe i 4~
200ng (0.2ug/mi~10ug/ml) <=Fof| A Eixo] 7F53ty o,
E B A &

BBkl —1) Capsaicin(Merck) : HPLC 2 2439 &w 2712 peak = 1}Elf o capsaicin
< methyl {bA# GLC = &4 §5 3 peak 7} VJE}ikc}. Sigma % capsaicin 8- 4 f7gh Lee®™®
&so) Lol Mlsste] - o] Merck il capsaicin®. nordihydrocapsaicin(NDC), capsaicin, dihyd-

rocapsaicin (DC) 9] Z@-Fo]n] HPLC 2 24N XS peak 3= NDC ¢} capsaicin, 51 5] peak =
DCo} 9% Aon AARE, & Bl NS pak T e e

2) 3t @ methanol (Merck), water( 2 2} 7E1%:k) : millipore filter (0.45pum) 2 AT o] &
St

0.1M potassium cxalate in 0.7% saline{Kanto Chemical Co.)

ethyl acetate(Wako Pure Chemical Ind., Ltd.)

3) TEREh ¢ a. HKE—[T—zlel A (7t 2~~dkg o] AERSE HEl: New Zealand |
U\H]b]'i')ﬂ'

b. whpam -2 el Al G 15g ske] R wl-2= (A Strain) & PR EEHIG o] (TS
GLET.

HEyEZE—1) HPLC ] 2]9- capsaicin 2] “Z4: ¢ a. Apparatus—Waters jik2] High—pressure
liquid chromatograph 2 {i/{1$}9) © 11] o] 71 & constant-flow pump(Model 6000 A), valve-type
injector (Model u6K), fixed wavelengtnh 280nm) UV detector (Model 4490), Strip-Chart recorder
(Houston Inst.) 2 #gkzle] glv),

1-

Column ¢ 2 3= reversed—phase §] x Bondapak Cig S {#i/3tg v fully porous 10-um silica

particles of] organosilane 2] monomolecular layer & (LR e.m AgAF Az FEEEA A
stainless steel column(3.9mm X 30cm) o] &},

b. Chromatographic Conditions—Mobile Phase iz = methanol-water (70 : 30) 8- {EH3F9 o
flow rate = 1.0ml/min 2 3} T},

c. Capsaicin fE#EH —Capsaicin 10mg -2- methanol o] BfEA#A 10ml & sFo] stock solution
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L ubE . methanol . 3] 4] 8}e] 41075, 8% 1075, 1.2 107, 2x 107*g/ml &] {EHEF Kl
Eorh.
d. fEigedhEad —15ml-glass—stoppered tube o] 21i= unspiked FKHEMAE 0.95ml of] 9jel A =k

E capsaicin FHEEE-S 2k 50pl A st 7 kol 1= methanol 504l skt vortex

mixer 2 1730 & @{}c}oq = =) ethylacetate 4ml & Jp3}sz vortex mixer & 1 757F {435l
1MKEE2] capsaicin - fliiii s+ D‘r_ 3,000rpm © i 15%7)F L EESE 3 J-foll A 3ml & 3 3o
dryer & FEIFEMRA 7 ‘Jtl 0.5ml 9] methanol & Jid}a vortex mixer 32 5 /37F #fEAI7] 2 5.0-

um filter (catalog No. LSWP 01300, Mlllpore, Corp, Bedford, MA 01730) 2OREEE § o] 20
11 & 3 3}e] HPLC o) injection 3}9] v} (Fig. 1).
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2) Wk TRELRY capsaicin ©] [UETMIEO] Bkt a. JEATEES] A Z=-—capsaicin & ethanol ¢f
HIRA 7 44 QA (R (PH 7.4) (Table ] )0 iz 3]4]5ke] 20mg/ml [2125] 5098 ethanol
/5(»2 R

b. FERATl—capsaicin 4mgikg & KRS AWy B F 3, 6, 10, 15, 20, 25, 30, 40, 50,
65, 89%_ “] vhe® g o ] 2m A SRimekgl o aGERRS: xylene & MMkl AT
G 73k, xylene o] e el P ERTE GRS Qlont A T uuo1 A oo A ok
obrl. i %|Z = 0.1M potassium oxalate(0.7% NaCl #5f) S i 9 7ol =jghe] 1
i) JbAVL zﬂOﬂL} 3,000 rpm & 157} 0 0 HES- fig 1ml ¥ -9« ekt 1o

e e e 4% =5k F—oh sl 9 HPLC |
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il’;vl

peak height & pEifillimgo] 2H3=e] % 50] capsaicin @t
add 4m! EtQAc EREY ,a_m el

| vortex mix for [ min . o
| c. IiE ZRBEI (tl) ¢ A 24— Elimination rate constant

(Kel) ] 2

centrifuge at 3,000rpm
" for 15 min

USR] RERANY 8% semilog paper ¢ plot &}
thi} 1= elimination phase 9] WIfRel 8- #H i ASwloss

PtOA< Layer (3ml)

evapcration

add 0.5ml CHZOH “roked el ;&—O«.L?:’F-ﬂ Kel & 313l
vortex mix for 5 min 3) GRNRAS fREUY capsaicin & JEEME 0 259 Urcthane i
| CH;0H Soivtion | «fx 4mlfkg 'bﬁ’ﬂ l"i"i’f"ilf‘ﬂcl e AN R S
T injection 20 Wi W] BS AT Aok A
HPLC O] Feinek= ‘)} o RS el AT mH e ] T gy
Fig. 1—Determination procedure of wEsled Bkl rlrbg- A2 Bl lyLﬂ}lcnP tube (1.

PR

capszictn in plasia or urine, . 0.023" x0.D. 0.0387) 7 §H23) 01 -
cannula 770 FEmT!l 1# b 5?1 2

PRtk B R W AEINGL wle] *—Tﬂ%’; can-

L} IRATHE

Tab e 1—»I>otomc phosphate builer,

A\MHPJ, 12H,0 295.5 mg nulation €191t} oF& cannula &) 39 A A TS kgkoh
KHPC BBme ki) 24l F dmikg Jike] capsaicin AR (2.
;?sfiiled water 702:05mg oﬂ Ak 11 =T & A el L A] 20 M)q ,Jz% 0

W3kl oh, {4 fraction w}r} 1ml 4 3 3he] [0 jEhike
to make 100.0 ml

2 FE capsaicin - &R 3R] o}
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4) #¢OFyERRY capsaicin o KR :

a. BYEAEENEO] A %—capsaicin & 4] 0.5% tween 8002 WA T3 #ifpd oh&
0.5% CMC-Na & WA fnsted AAZAL}. L 0 Bk 3ol #5ike) Sml 47t
425 s9lH

b. FtEyJ7Y:-—capsaicin 3 EHe] 8mg/kg, 20mg/keg, 100mg/kg, 300mg/kg & % catheter & {{f
mste] gl K ety

capsaicin #¥83 5, 10, 20, 30, 40, 60+l #74
Emste] L5 e ow 5] capsaicin & 573

5) u}-xof A ] capsaicin 2] LDg :

a. FFURPY {3ENG—D LAWY A Z : capsaicin & 0.IN-NaOH o2 #ifftAl 7 E5E
A QA e A %te] 0.04mg/ml e EHHEE HER

@ AR - 7ule] o] b s 1REe R Ble] 0.33, 0.36, 0.40, 0.44mg/kg [ k&) capsaicin #
NS 2F Mol maEl Al BEE 3 7200 Bt Aele] Litchfield and Wilcoxon® {0
= 5}01 LDso" A] "q‘iﬂ'tﬁ

W] o 7 2E 20049 [A—g Wi em 2ml 4
A o,

%%

—3} 73 Jio 5 ﬂ—i) 30.0, 360 43.2, 51.8, 62.2, 74.6, 896mg/kgﬂ]_pf; AR :&El

E B R R

HPLC 0ff 0|3} capsaicin E—Fig.2 3= it % capsaicin & JitJ Tyel liquid chromategram
oln] capsaicin | retention time -2 °F 8 o] lth, o] vt )71'5.3_*?- 1o] uhal = gigicl. Ethyla-
=8 capsaicin - 244] 7ko] A} <kt m Mt =H-H o] recovery &= 100.54:2.9%
(Table 11)0] gl or Jito] A t= 94.7+4.99%¢] gl e} (Table II), mgj’go} I S capsaicin 9]
0 10ug/ml(400ng) 741 o A ikl AV ARyl K @Rk e R Wi ECIRR IS
capsaicin {4 = 0.2p2/ml(8ng) o] 9

FAEA 1% EAR% capsaicin 2| mlﬂﬁ;;%fﬁ'éﬂl §#{k—capsaicin 4mg/kg & SRS FRIRN B
capsaicin 2| m;’}i mpgol ##{k= bi-exponential curve | a8 x9l.om (Fig. 3) elimination
rate constant 2= 0.041min~t o] ¢l 3, s 17.358 0.7 53] Frgirh(Table 1V).

RSN &“L’ S pERfo] A vkl il capsaicin 2 A9l REE 57 é T URTE

EEIRA $XEIRS capoaicin O] FREEM-—capsaicin dmg/kg & FEe] BRI £ A 2050 Mﬁ? N

cetate 32

Table II —Recovery of capsalcm from rabbit plasma.

Actua Recovery
concentration Concentration Percent
pg/ml rg/ml
0.5 0.49:+0.042 97.3
1 1.04+0.03 104.3
5 5.114-0.21 102.2
10 9.804-0.58 98.0
Mean 100.54+2.9

a; Mean=+S.D. (Average of 5 experiments)
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Fig. 2—Chromatogram obtained from HPLC assay of

control rabbit plasma (left) and plasma from

a rabbit given a single intravenous dose (4mg/
kg) of capsaicia (right). Peak corresponds to
a concentration of 2 X 1076g/ml! capsaicin.

Actual Recovery
Conceontration concentration pereeitt
pgiml peg/mi

2.5 2.54 101.5

5 4.41 83.2

7.5 6.93 92,7

10 9.65 96.5
Mean 94.7+4.9

Table TV-—Estimates for the rate constant and half-life of climination for capsaicin in rabbit.

Rate constant, min™1 Half-Life, min
A 0.036 12.06
B 0.048 14.44
C 0.035 19.80
D 0.049 14.14
E 0.036 19.30
Mean 0.041 17.35
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Fig. 3—Semilogarithmic plot of plasma and tissue Fig. 4—Chromatogram of contra! rabbit urine{left)
concentrations of capsaicin versus  time and urine contairing 2.5 X 10752/ m! of caps-
obtained after single intravenous dose aicin (middle) and urine collected for 2 hurs
(4mg/kg) of cansaicin. . from a rabbit given a single intravenous
Kiz: 0.0459, Kg: 0.0603, Kei: 0.09, dose (4mg/Kg) of capsaicin (right).

Grimas: 1.65X1076 {g/mi),
Tmax: 12.23 (min)  A=6.95x1078(g/ml) )
B=1.84x1076 (g/ml), «a=0.163
5=0.0334, ¢,°=8.8Ix1076
I A gl o] i
= ,)_ 3 - 73y 7oY.
a5 §e An folst

S CM b]ifg'—Oi]xfI IHIE] capsaicin £ 5L LL(A‘ng/] 2) 9] 0.004~0.04950] F3he] )

T BEARE capsaicin O] WU EE-—capsaicin S SE5R] proBRERLSE 3 mifase] capsaicin %
98k #50% Smg/ke, 20mg/kg ko] YRS whX capsaicin o] JEYiETRE FRAnEh ¢ g,

100mg/kg, 300me/kg -
30me/kg 2] o d’;ﬁr’m‘f bl

CERA0A L] ecapsaicin 2] LDg—x=
of ojete] FHe KR IR £
(Table V),

£

ez i Lﬁ’éd‘iff e] FA4e] sb5eRglvh. capsaicin
2 40220 4X1077g/mlo] gt
Tatal| PO ] Capsaicin 9] LDgy% Litchfield and Wilcoxon

0.40mg/kg o] g3, R PrELRF=

47.2mg/kg <] 9 =F
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Table V —LDsy of capsaicin in mouse.

Route of Adm. LDso(mg/kg) Confidence Limit (mg/kg)
i v. 0.40 0.37—0.43
oral 47.2 37.5-525
i p. 18.63
p=0.05

LDg is determined by Litchfield and Wilcoxon method.

£ =

Biological fluid [§¢] capsaicin i ol #hafe] 4= wlrp gloriie o
fEmsred et REe] capsaicin i@ 7S [REESGl o

ffufEe] vt JRe] capsaicin Jrh LJ B pH 9 kel 21 abjlizgh el Aol glolom,
o] A1z pH & AR Fhtkosr Thell wiel vl peak 7} Fvhelel o.xi, capsaicin giilith
LA 71 A ok

Coulmn & 7% {fifijthe] wli} capsaicin £] retention time o] AL 7ol 3 o} 47
- A ekl o s el B ARG FEx oS sl g A Zk‘ﬂ T
ol capsaicin @] bR v ez o] BT
Hehithiell HeshA =re] sl 0.004~0.0475

X[ PREANY capsaicin 2] &2 n‘m shy

[e] L& S ol o) - .
Az ol glvl e ca

EEs
Capsaicin 2] {Gge] el
incubation 2] 71 3~ capsaicin 2]
S’l metabolite of] v} &k JpFie: 3 9= glolek, oo
A e AT S gk
Capsalcm o Ao el i sy §iske] rat o) fr BRESE wdilighe] homoyenize 3 -
capsaicin & ot ol b el Ale —qF Jihom A e} )

3= V0] capsaicin O- rat 8] liver microsomal [raction off 4]

S so I oA UERel 4t capsaicin

capseicin o} Byl A Q] =T dFEE] 9L

metabolite & 43HE &

i

T pdl by
1O

Ll

peak 3 ¢l¥he] capsaicin & TR S 4= @l giel. homegenize A 5] SIS ethyl
acetate I JiHIES]) pH id(L, ethyl acetate 4] p-Hoiune o5 acetoniirile 2 qihy

1, 19 clean-up - €3 SEP-PAK Cip Cartrige(Waters Associates) £111

o peak i A7) sheane capmidia ] 2.0 ) it AT S 998

i S

VROl AR LEPIE SRR T
& W) vl capsaicin O] JrpadifBEtE ) 40010
HF 029 fpdpAe] glerii 1T CEEA S
mg/kg 2} JR-E 25gl el e vk

PR, AN
ome] A 8] ¢

Capsaicin -5+

saicin O] L{)\;OIL:‘ :;‘i‘/‘] UHIL (0 4111"'/ g\) Sﬂ 100”“’ c’“ C‘]l E]

S/

2518 ‘“‘}} A 1L HES] capsaicin ©] LDgptr 18.63mg/ ke o]

cap
= 47.2mgkg ol it B
o]
AA

FRAAS] capsaicin 2] FRIRFY SLEURSF KEFEITS] Slel A 8] MEET He),
21€] capsaicin €] [FIRIN ZLERRG O} FEOERENES] LDg®] @Ak Ao] & mo} capsaicin 9]
PEBURF W7y A qbv] v Ao R MR ok
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1. fufes}t #3509 capsaicin & A chromatography (HPLC)o) <]3}e] ERE3IIH o 4~
200ng (0.2ug/ml~10pg/ml) FFl A ZEHo] WHEsFA T

2. Capsaicin 4mg/kg & KRS #HIKA #LEWF capsaicin o] mfffHREES] (PRI 17.35570]
A,

3. Capszicin dmg/kg 2 KRS FARAY #YEEE capsaicin 4 #59] WIS B BLES] 0.004~0.04
o6 ©] et

4. Capsaicin 300mg/kg < FFol] & LrE capsaicin @] Foi IS E B T 40759 4X
107 7g/mi o] 2L o,

5. vh$-2m0]) A1 2] capsaicin & ZEMIFIELE (LDso) 2 WEARA ({2 5LF 0.40mg/kg, #2rEEBLR; 47.2

mg/kg o] Avt,
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