WAL R R ERTERE, 52, 65— 72 (2005)
Journal of Tohoku Pharmaceutical University, 52, 65 — 72 (2005)

65

SIEEMOTELR M > F—JLT7ILHOA K hirsuteine & T hirsutine
DERVRPKEIICONT

M e, g Ei, R

LR, KE EB)

Fecal and Urinary Metabolites of Hirsuteine and Hirsutine, the Major Indole
Alkaloids in Uncaria rhynchophylla, in Rats
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(Received November 22, 2005)

As a part of our studies on the metabolic fate of hirsuteine (HT) and hirsutine (HS),

the indole alkaloids of Uncaria rhynchophylla, fecal and urinary metabolites of HT and HS

were analyzed by a HPLC equipped with a photodiode array detector. Feces samples from

rats orally administered HT was found to contain a metabolite. Similarly, feces samples from

HS were a metabolite. The metabolites of HT and HS in feces were identified as 11-

hydroxyhirusuteine and 11-hydroxyhirusutine by direct comparison with authentic samples

on HPLC, respectively. The parent compound was detected from only feces samples from

HT. Total cumulative fecal excretion during 72 h after the oral administration of HT and HS

was approximately 7 % and 8 %, respectively. On the other hand, urinary excretion during

24 h after the intravenous administration of HT and HS was approximately 5 % and 12 %.
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FIFESE Uncaria rhynchophylla, U. sinensis,
KU macrophylla ® LT THY, FhbidiE
FEZB W TR IS, tWETERE
KEA SN T A, FRRBUIME (o R
#E, NI, MFETNE), SIEERTZRICHED
REPEFEIR (013, B2, ¥HE), BIRELE,
ANRIFRE, BYEREE % ST S, AR
f e MR T, MERR, EHFOHWTHWS
NTW5, Y 7R, ERENRICE VT
HS~ o AR E T IVIIB W CREFY & UE
TOLREPHRESIN TS, ¥ —F, HE#D
BRI BWTIE, A F=V7haqf R
& L T hirsuteine (HT), hirsutine (HS) &U°
geissoschizine methyl ether, & ¥ 4 » F— L7
V#1111 F@rhynchophylline,®4 7 == )71

73/ 4 F& L Tuncarinic acid A,® epicatechin®

R ENBEES N T WS, F SRS OS>
DWFFRIZBWTIE, HT M OTHS OFEJE, Pk,
PIAENRVER,” 9 %3 L ¥ geissoschizine
methyl ether O ERRHERIEMH,” 5-HT,, 7
TZA MEWE % OFEPBEICHRE
NTW5, LeLehs, ZROEERESOE
AR ICBE T 2783 I T,
DL BEENLELIZ, BEHOFEMEAL
F=n7lhuaAf FTHBHHTKRUPHS% T v b
R G- O JR & OME A 12 o v TR
AT o7. FLTRDHWIEEITH»6 £
TN 11-hydroxy Ly, #h o7 vrar
RIgGH, RUKRZLEEZREL, 2608
MEIZDODWTHLPI L L2 L Lgd s,
FNHTNVATA FERORS%, RRERCMET
AR Qe AWAR W L) O X X NDS 4P Ei's
HEDOBWIBETH 7. O ENSLING
T AU A ROFERA L P S T B REE:
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1. K&

ARl A VAT AR T SO E 2 T MP-J3 CRAIE)
JEFERE 13 H AR5 DIP-360 (cell length: 10 mm) ,
UVA~Y ML Beckman DU650, CD A% b
WA HAGHI-720 (cell length: 0.2 mm), IRA
~N 7 N Vid Perkin Elmer FT-IR 1725X, EI-K&U°
FAB-MS A7 MVIZHA®E T-IMS-DX 303 &1 %
L, FAB-MSIZ=w b v 7 A& LTHMY L
)= V7Iy, ZbhaXxXyI 7L a—LE
Fiva7z. 'H-JL OVBC-NMR AR 7 b VI EHEY)
B2 tetramethylsilane (TMS) # vy, AA®E
F-JNM-LA 400 %! (*H: 400 MHz, *C: 100 MHz)
AL ClE L, k527 Mid oMl (ppm)
TEL, HETHEIHzCELE (BB s =
singlet, d = doublet, t = triplet, dd = doublet of
doublets). HPLC#ZE®&EIZIX, TV —# CCPM M
K7, CO-8020 74 5 LA —7 v &, UVH
HZF X KRB MCPD-3600 7 o+ b ¥ A
— 7 VAR L CHER L. 7T A
($H Y —H0DS-120T (4.6 am i.d.X 250 mm, 5
, m particle size) ZfEH L7z, 5BHPLCIZI,
W —# CCPM prep. BV FICH Y —#UV-
8010 futtas & i L CTREM L7z, 7 T A3y
—#O0DS-120T (7.8 mm i.d.X 300 mm, 5 z m
particle size) ZfiHL7:. #5216 27u< s 3
74 —IZIEFEEA & LT, Sephadex LH-20
(Pharmacia Fine Chemicals) % Hw7z. Zofi
ABE T TR ORe R 2 i L7z,

2. FEREY

200 — 250 g O SD AMEMET v M (HA SLC.
Inc.) *HEERIHHT AL ETER22+2TC,
JE55 £ 10%, 12FEEEREA (9:00 AM — 9:00 PM)
D—EFMETTHE L, SRR UHEKIZEH

TAZETREL.

WCENSEL, B, EBRICHEATABICIE18
PR AE S -b D L2, TOB, KK
T B L S 7.

3. HT RO HS O Higf

$IESD 5.0 kg 12 MeOH 20 10 2 3 B BN R T
L, #NxHREE L. ZoRE23EY
BL, 572 MeOHZF 2 (530 g) %, K
6.6 1IZB%E X4, 25% 7 > €= 77K 150 ml %I
ZT7NAUMEIZL (pH9), EtOAc 6.6 1°C 3 a4
L7z, BEfR = F VI % T IR MR R, REWE
alumina 7 7 4 (6 %MeOH/EtOAc) I2fF L, 15
SNBSS % FNFNTLC (EtOAC/MeOH 9 : 1)
TERSYE, Fo—=Fr Vv 7REI2L ) BT
RONT WS ETVAO A FEFESE L. Z
D% S 5P 7 4 (EtOAc— 10%MeOH/
EtOAc—MeOH) 12X ) 3 DD 255 L7,
XHIZ7Ivhu A K& 10%MeOH/EtOAC
Wl EUATrVrar X774 —1250
W4 A2 & T, HT (09¢g), HS (11g) %%
NENHEE L 72, 2D O E T SCEVE & g
13) SR 13 HPLC 2047 12 &
D 98% L Db DafER L 7.

4. 11-Hydroxy X4 D Bigk

etk I L 72 HT R OVHS O (SR &
BRI L CHBE, MELZdb02 il Lz mw
bbb, 11 -Hydroxyhirsuteine-11-0O- 3 -
glucuronide & O 11-hydroxyhirsutine-11-O- 3 -
glucuronide i, HT R UFHS 24 5- L7297 v b 11
Loy D24 BT TIZPRIES N AR, T Ehiy
300 mllZ, FfkwOMeOHMABRED L, #%
¥Z[E#, MeOH 50 ml T2 lulfiliti L7z, Z ol
¥ % Sephadex LH-20 # i\ 72 I 70~ b7
77 14— (MeOH) Z#VELATH 2 &2,
FNEND TNV S A FOMEG %572, K
WAL HPLC (35% MeOH) % WV THREL,
11-hydroxyhirsuteine-11-O- 2 -glucuronide & OF
11-hydroxyhirsutine-11-O- 8 -glucuronide %z % L
2110 mg 72, 11-hydroxyhirsuteine z U8 11-
hydroxyhirsutine (& Fic & FEB 2 L CTEHRILL 72
R, #1300 mliZ, 0.2 M) v & (pH 5.5)
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BLOpR-Zvru=¥y—¥uxNz, 371CT24
Bl A4 v FaN—varLiz., ZOREE
EtOAc 700 ml T3 ulfiliti L, €OHEMEZ 40T
TR L7z, 5K % MeOH IZUE I S €T
Sephadex LH-20 # fiw/zh s a7 ua< 757
1 — (MeOH) Z#DELATH) ZLI2LD11-
hydroxyhirsuteine & (F 11-hydroxyhirsutine ?#l
W5 %72, RWT, 5 HHPLC (60% MeOH)

FHWTH#4 5 Z &£ T, 11-hydroxyhirsuteine
5 mg & ¥ 11-hydroxyhirsutine 3 mg # {572, Z
nolbEWE =% — 134 CHPLC TfT\, HT K
OYHS Ak, #EE X HPLC/3ATIC & D 98% DL bod
boEMH L.

HT, HS KR UZ 15 ORGP O % Fig. 112
ANIDYAS

5. HPLC AlxE &4

WHESEATIZ10 mM ) v R (pH
7.0), BIHIZMeOHZ W2l 7 9V 0 ME
[A/B=90/10 (0 min) —10/90 (50 min)] % f#H]
L, 77 AEE40C, #MEL.0 mlmin, HHE
£200 — 400 nm T4T-72. HT, HSKUIFN 5
OACHED OFEHEF I F N F 1, HT 44 min,
HS 46 min,

hydroxyhirsuteine-11-O- 8 -gurcuronide 26 min,

11-hydroxyhirsuteine 36 min, 11-

HZCO0C

hirsutine (HS)

F—=n7rhoAf R hn“suteme&()‘hlrsutme DE R CRFPAHIZONWT 67

MO 11-
hydroxyhirsutine-11-O- 3 -gurcuronide 28 min T
H5b.

11-hydroxyhirsutine 38 min,

6. EMRE
BIEGo-0OHT L O'HS (50 mg/kg) &
Ta¥Lyr)a—= VERSE, £5E02.0
ml/kg W27 5 XIS L 72, BEIRE G380
MY #ZE L CTHT 10 mg/kg M UFHS 15
mg/kg & L, #NEFN20% 7L 7 a—
VISR X, &5 E2505 mikgliZ b X912

HEL L7, Zharyrbtu—iZEFNFNo
vehicle & [ #81% 5 L 7-.
7. #ERE

HT, HS (50 mg/kg) M Uvehicle® 7 v MiZ
BOFG%, A5 Ry 2 r—=YRHWT, &
HA TR E TOE L 24 WEFIBE THRIL 72,
&#LERS (16 ml) [2HLY, MeOH %X,
HMERAEIA X LZOM%, mlaEE (1600g,
10 min) #47- 7. 2 oHEEEE 3 EATV,

BoN EEAZADEREEEIZ20 mlIZFH 5
Lf:. FOEWE0AS ymD AL T T VT 4 )b
y—THEBLbDEKER
Z®50 1% HPLC

HYy > 7ué L,
EAL.

H,COOC

11-hydroxyhirsutine

Fig. 1. Structures of HT and HS and its 11-Hydroxy Metabolites.
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8. Ral#t

HT (10 mg/kg), HS (15 mg/kg) K UFvehicle
* 7 v MIBEIRNESG®H, 2Ry s r—
VEHWT, 5% 24RME TICHRES SR
AR L7, BRINLZRG Y TV AT T
T4V — (045 m) THHEL, ZDAHH20
p 1% HPLCIZYEA L 72,

9. REHRDIER

KB % ST 2 VER VPRI Z 2R
A M SR AR % RT3 6.10 X 10 peg/ml
—1.22X10p g/ml K OJRFAFF T 12.2X107 1 g/ml
—122X10pug/mIDBEHEE 2B L HIRML, #
AEHE B0 11, JREHNE 20 1 1% F N ZFNHPLC 12
HAL, BohE— 7KL D RER 2 Ek
L7z, ShlEisi e BRI koW Y T
&4, FEF O 11-hydroxyhirsuteine ; y¥=9.80
X 1072+9.10 X 10?3 (=0.999), HT ; y=9.50 X
107249.61 X 107 (=0.996), 11-hydroxyhirsutine
=890 X 107w — 1.20 X 103 (r=0.999), FRHF}
r1 @ 11-hydroxyhirsuteine ; y=1.242 — 9.07 X 102
(r=1.000), HT ; y=1.422+9.14 X 102 (r=1.000),
11-hydroxyhirsutine ; y=1.71x — 6.36 X 102 (r=
0.999), HS;y=1.20x—3.07 X 102 (r=0.999).

10. ARHNEILEER

R r & EEORICRHYZINZ,
Ko 72 Z R O Z AL AW o 7 I el R
90.1 — 109% Td - 7=.

B R RXARU Z &

7 v MZHT KO'HS (50 mg/kg) & #FhZFh
OG- L, €Az ) v BEER (pH
7.0) BU"MeOH % BEIHAE LI H V723 K0T
HPLCIZ X D 5#T L7z, Ok R Fig. 212”7 &
IS, HT G HOERE» S 25 (Fig. 2 (a)),
HS ¥ 5% OESB P S 1EOE— 2 (Fig. 2 (b))
RENEFNHERTAHAIENTE, Zhbnl
— Z7\ZHT X O'HS (50 mg/kg) Z#&EIHKS L7
& RO NS RFPCHY &£ HPLC TORFERE
BA—%L, F2nENoEER% REEA

L7k Zh, E=I PRIl KL 2D,
HT B3k ¥ — 27 % 11-hydroxyhirsuteine & A%
LIEDOHT, # L THSHROY — 27 % 11-
hydroxyhirsutine & [{% L7z, 72, HT X U'HS
(50 mg/kg) % T v MIRLFRGH 720, 24
PR CENENOELRIL, KEEILAH
MR RN OBERREFIEZ E= L 72,
ZDfER Table 11289 & 912, HTHR G Tl 11-
hydroxyhirsuteine 234 5- & 4.69 + 1.61%, K
ZALKROHT H°2.12+1.02 % TH Y, 45T
6.81+263 % TdHHIENWLNI Aotz —
77, HS¥ 5D FE D 11-hydroxyhirsutine
PEMEIZ839£232 % THAHZ LWL 2IZR
ofz, ZOEHIT, HT R UTHS DHE R~ D#HHE
MEIZOVWTIHITIEAEEDRAON Do T2,
LA Lads, REMEDOEFR~OPHIEITZHT
WZOWTIEMEE Sz hY, HSI G o#ER NS
IR S N o 7.
FELIIROKG EN/ZHT LUHS 32 h 2
WKLY RO Z0 7 v a v BiReRk,
Z L TAREMMAE LTRPICHRES WS Z & %
WLz, w2 f£7- 2024 ETICBITA
Heit &I HT THR G580 8.94 + 1.71 %, —J7HS
TI712+199% THHLZ L xR L7z, ZDOZk
25, HT K UTHS O T O bioavailability (2%
WZ kPP E N, FZTANE, HT (10
mg/kg) M UTHS (15 mg/kg) % 7 v MZEFIR
WG L, ZORBGEHDIZOWTHBE 24T
o7z, FOMETRg 31RT L )12, HT 5%
DIRH 5 1E 11-hydroxyhirsuteine-11-0- 8 -
glucronide, 11-hydroxyhirsuteine (Fig. 3 (a)),
HS ¥ 5% DR % & i 11-hydroxyhirsutine-11-O-
B -glucronide, 11-hydroxyhirsutine (Fig. 3 (b))
R ENFNERT A EPHE. b E
— 7 OFEIXZNENOEREN & HPLCIZ B
HARFFRER L VUV AT DVl -5 L
72 Ik T/, 2D X 9T, HT R UTHS
DTy MBI HAHISIEELOTS, BHIRMN
TOEML W EFHL PR 72, F£7/2HT
J OVHS BRIR N 5- 5 DR K R B LR D%
PEt I HT T4.95+0.87 %, HST11.52+
1.66 % &5 2 EHL IR o7 (Table 2).
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(a) 11-Hydroxyhirsuteine HT
o.51
g | ‘
0l
200 ¥
400\ R vvﬁ—ﬁ—«—————ﬁv-—*—*——'—‘:‘*ﬁ\
0 10 20 30 40 50
(b) Time (min)
05
8 11-Hydroxyhirsutine

4 g < < S < S N <
00 10 20 30 40 50
Time (min)

Fig. 2. HPLC Chromatograms of Feces Samples Following Oral Administration of HT (a) and HS (b) (50 mg/kg)
to Rats.
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(a) 11-Hydroxyhirsuteine-11-O-[3-glucuronide
11-Hydroxyhirsuteine
400" 0 200 T w 50
Time (min)
(b) {-Hydroxyhirsutine-11-O-B-glucuronide ! 1-Hydroxyhirsutine

W T 0 0w 50
Time (min)

Fig. 3. HPLC Chromatograms of Urine Samples Following Intravenous Administration of HT (10 mg/kg) (a) and
HS (15 mg/kg) (b) to Rats.
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ZOLHITwThoRG IV — P EHWTHHSD
Y DR P ~OPRHEITHT O ZF NI HARIB
L FUE~BELH N LS 2 o 7.
Frizoangz i, W oL PO,
B 2 W ERFEE O F R rosmarinic acid, EED
FTEBS [6]-gingerol % S FR 145 5%, BN
HEH VBB L > TR# S h, 20
AR S NS 2 & 2 G LT & 72,1810
L LA s, HT RUTHS DT — AIZB W T,
FRIR 5% 512 B T b K ERALAC S O A7 A D3
BACT&AZE, ¥/, HT KUTHS L[k, 4
V= IWEKEET ATV AT A Nyohimbine
K OFrutaecarpine 28FF I 7 11 — 412 X - THK
WAL B S ND Z P MEENTVWE T &
A5, 1918 HT ROHS O 11-KBEILIC D FR 7

0V =LA LTws s, HTRD
HS Ot 3HER OMIFIC I, = 5232
DETHDHEFEZ 5N, BHEEITHTH 5.
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