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Metabolism and degradation of isoforskolin in human liver microsomes and sim-
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ABSTRACT : AIM To investigate the in vitro metabolism and degradation of isoforskolin in human liver micro-
somes and simulated gastrointestinal fluids. METHODS Isoforskolin was incubated with human liver micro-
somes, simulated gastric fluid (SGF) and simulated intestinal fluid (SIF) , respectively. The residual concentra-
tions of isoforskolin in microsomal incubates were determined by HPLC-MS/MS, and the concentrations in SGF and
SIF were detected by HPLC-UV. RESULTS In human liver microsomes, the ¢,, and CL,, of isoforskolin were
(34.90 £3.42) min and (16.71 £1.64) ml/(kg + min) , respectively. The t,,, values of isoforskolin in SGF
and SIF were (46.97 £6.46) h and (91. 67 £8.26) h, respectively. CONCLUSION

tabolized significantly in human liver microsomes, while it remains stable in SGF and SIF.

Isoforskolin can be me-
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TSR BRI W R AL S W 24 B Y
Wiz, (AT R R A gk
XA B T ARAE T RORE A T A A S MRS R AT TSR,
{1 A DL 38 OC T b w) T AR B AR R

AR ST T WA - R TS (HPLC-MS/
MS) ¥ Fl S8ORAE 3k - 28 A (HPLC-UV) 1%
53 3175 5% S5 A ) ] MAE N ROCREAAR h R T S B
TR, I S RISAE T B R AT AR A4 AR
P, A AR AR BAE B 5 LS 7 6 ik
HES AL M ik — 20T R SR IME TR .
1 UE5EKHF
L1 A% Agilent 1200 RINEAHEIEAL (ZHER
FHEARZAT]) ;3 AB SCIEX APT 4000 Fiigf (€
N A RS A R F) 3 GHP-9050 [f 7K X 15
IGEFRAE (Rl R A RA T ) ; XW-80A i
BERA Y (T RLEE B HAXER) ) 5 TGL-16B &
REOHL ( B2 R U ) ; FE20 5050 %
PH i (MpHei)-FER 24085 LIEARRAF]) o
L2 #HebEA SEHEvK (A, siERT
98% )5 AFFHICRAAR (i3 8 IE S s A 58 0 )
SEMA (TR AR A BRA R ) 5 3 T TR
I (B-NADPH, 2 [ Sigma /A #)); Tris 2% M
(E AL ARFGRAR) ; HEAM (FK,
1:3000), [REE (USP %) (BUhr Tk A BRA
F)o CHE. Wl NSl (TLARDUPEHEA R
A)) s HAFE o drat; ek (Milli-Q #Baf

KEGEHITT) o

2 HFEEER

2.1 ARSMRHHR R A 2L 2 0y ok

2. 1.1 JFRCRAR TR S s IR R B

0.2 mL/fy, & ONFRORLIR (8 P 8k
6 mg/mL) 50 wL, 4 pmol/L 5 w] Al #k 50 wL.
2 mmol/L. B-NADPH 100 wL, ¥#5¥°4 0.1 mol/L
Tris 200K, £ WRIATE 37 CHIFE 5 min J5IR
5o VAT B-NADPH BYFE o BIVEXT AR, DL SE
S PHMEXT R, R R R E T 37 C T, T
0,0.25, 0.5, 1, 2hHuh, ZEIMA 0.8 mL H
fg (4 °C) Zakfeni, WHERS, o (4 C,
10 000 r/min) 5 min, B _F ¥ W3t 47 LC-MS/MS
53T

21,2 ANTHW. b mEm ik i
5.6 mmol/ L5l 5] Al MR W 50 pL 5 AN T8 il
(fcHE b E 25 ) 2010 JiR— B 5% XA BE i)
950 pL, 7 37 CHIME 5 min TR, T O,

0.25. 0.5, 1,2, 4, 6 hHH 0.1 mL, ~rEPIA
0.3 mL J)K&JE (-20 C) £k ) h, B0
(4°C, 12000 r/min) 5 min, B I ¥ % 2 47
HPLC-UV 43#7 .
2.2 HPLC-MS/MS &) & A AR B AR & P 5+
1 3] 7T AR08 R R
2.2.1 EIESEEAM A58 R A Diamonsil
Cpp it (2.1 mm x50 mm, 5 pm); AT
fE (A) - 10 mmol/L Z 2% (B), B UL
(0 ~2 min, 40% ~98% A; 2 ~4 min, 98% A); FE
IR 35 C; AR & 0.45 mL/min; #EFER S pl,
JoT A SR FH HE IS %5 25 - U (ESD), BB F
Hifh; EmaotrkHZ RN EF (MRM) &,
m/z 428.4—375.3; hifEfEHE (CE) 18 V; A%
5,206. 85 kPa; HiJE 4 000 V; JEE 300 C,
2.2.2 JNESEEES FEREE R AT, RO
AR PR BRI R A 3.4 min (1), WEEWPHY
FBUNTHRI e, kTR R
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Fig.1 LC-MS/MS chromatograms ( human liver micro-

somes )
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TR W R, #e “2. 1017 TR kol & 10,
20, 40, 100, 200, 400, 1 000, 2 000 nmol/L %
BT IR HERE S, I AHTEE 0.8 mL, i g1 >,
B, WCEIE W IE T LC-MS/MS 34, LA U i A1
(A) X (C, nmol/L) HEATZAMERMIIH, 45
AR A =513.56C-3 086.74, r=0.999 9, FHj
S Bl W AT ARAE 10 ~2 000 nmol/L JE I N LM G &R R
i, kRN 10 nmol/L (S/N = 10),

Wil & 10, 25, 200, 1 600 nmol/L % & 43 i)
FRERE S ARG 2 . R B AR e M 4%
ANUEEH NI 3 W, B 3 d, H NI E A5k
B RSD 235k 2.7% . 2.6% . 2.3% . 2.7% , H
[0k 4.6% . 1.1% . 4.2% . 2.3% , JFikM
WCRTE 94.3% ~109.8% Z[a], 4 CIWAF 5644 T,
FHSEAE O, 8, 16 h i 1y RSD {H /N T 8.9%
(n=3), KWRHF AT 16 h NEEE .

LTkl s dl 1~ 413 FESL, JEa it 5

PEHUESCR SN . 2 1. S0 w) a] Ao BE
VW 20 2 B IE I IORL AR F B CUE S 1T
W, AR E] AR BRI 2 3 RIS T
LA Y BTV FI N - w) F MO BT VAR . R
Ni= (ZH2/2H1) x100% , $EHEISCR = (241 3/
H2) x100% ., Z5H, 25, 200, 1 600 nmol/L 53
ffl W) T bR A B B Wi 32 43031 g 91. 8% 101, 1%
92.3% , BT AN v il O 94.1% . 93.8%
103.0% (n=5), RSD 7£0.9% ~8.4% Z[a], &
3% J7 v 1Y 4 IRl 3 A8 & oK, T HL I B i
B
2.3 HPLC-UV Ml R AT ik, Wik F Fiha T
AR IR
2.3.1 fai% 4%/} Phenomenex Luna C, 0% #+
(250 mm x 4.6 mm, 5 um), {#$'4# Phenomenex
Cofoift: (4.0mm x 3.0 mm, 5 pwm) ; WMshtE 2
fk (65:35) KEIRL 40 Cs JERERE20 uLs &
PR 1 mL/ming AZIIJEK 210 nm,
2.3.2 JEHEEE TEEEMRI AT, S0
A AREYOR BRI E] O 4.9 min (ULIEI 2 FIEI3), A
TH B WON g BT, TERN TR NS
B3R,

Brer2.4.4.9.12.2 .24.4 60.9,121.8 pumol/L
Sefh w) ARA R BRI AR 2.3, 17 TR )5 iE
SE, VAT (A) XV (C, pwmol/L) YELAE
B, 2EIH 5 A =0.857 3C + 0.531 8, r=
0.999 8, FBHF & v] MRAE 2.4 ~ 121. 8 mmol/L
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2.44% ; 4 CWAFHMT, f£0, 24, 48 hillER
RSD {H#)/NT2.90% (n=3),

2.4 FAhE THREAMNMER, ALF ik
R Fi “2.17 TR, 5 E Ak
5 NIRRT 8 iR AL BE T, LA i) i B
PAR T 3 VR AFDOT 00 6 R 38 1 4 L X B TRD R L
ZERLILE 4,
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Fig. 4 Concentration-time curves (x +s, n=3)

DAV EE ) A AR X0 (InC) X B o i ) (¢)
PEATERAERIA, WERAMESC R RGP G R — %K
B R, RPN Ry — R
Bk, mase, =0.693/k nl 15 4C 2 5 1]
tro TERFROBLIRBEE R R, S mIATARO ~1 h
1 InCt ZMER R RYF, 5% %% Lhg,
JFRORE AR R AR T L, T PE QLR , AT £R
RN, IR T h BRI | S
tpo BAHERA CL, MAFEERA CL#20 (1) H
(2) 5.

L L0693 BEE{RRIR(mL)
"7 s T WE R RORLRE FT R (me)

o JERORLAA R it (mg) - P () (1)
I (g) A (kg)

L, X CL;,
- gh+-CLm (2)
Horr, M OC 1 B AL 2 80 I SOk IR B T i
(mg) /FFREiHEE (g) 25.7, Wi (g) /K&
(kg) 48.8, HFIMFE(Q,) 20.7 mL/ (kg + min) "',

gEIL, S R AT M N OB AR i By
(0.020 £0.002)/min, 1,5 (34.90 +3.42) min,
PBEE 2 h I EHAFI R (18.80 £0.79)%  (FHPE
XIS E 2 h MR X8R 9.2% ), CL, N
(16.71 £1.64) mL/(kg - min), CL, 2} (9.23 =
0.50) mL/(kg + min) , 4&75 50 = "] ARTE HE Y
JEPUR WL

CL,

SRR ARTEN T B WA P & 500k
(0.014 9 £0.001 9)/h F1 (0.007 6 £0.000 7)/h,
t, 5 A (46.97 +6.46) h fl (91.67 £8.26)
h, & 2 h WEERF R &SR (97.01
1.26)% F1 (98.83 £0.75)% (n=3), 55 MH
FIATARTE N T B B P RS o
3 g
3.1 A ke ARSIE R HPLC-UV 30
FEN T E B P B AR AR S, PR Sk R T AR vk
R, NTBIRodeE 4. (B2, X
TRORLR PR AE T, S0 B AR IR AR, AR
MR, MELLH HPLC-UV S ER I, ST
THEE, R HPLC-MS/MS yL:E41I0%E o

7£ HPLC-MS/MS ()5 k2% 8dh, L TN
b (BRI REEY ) Fnobbrik, ZBIPIFITE
T7 A T BT BEFE bR 34T & ATk, (HAMR
PR fRTE I EURE S RSO T bR, SR ERS MR
Bio AN, WAL T HUMESS B IR 14 1F B 7 RN 67 25
TR, & IS R MR IE B AR e
IR R VA - S 7 g 321 - 9 UL P
3.2 L4ha) AR ) Fehi AR RIS
ST SRR 3B ] AR AR e,
HH e,k (18.37 £1.16) min (SCHEK [14] 4Rif
J[11.9+£1.8] min), $EF 2 h {UF A (4.86
0.35)% , CL,,2} (31.63 +2.01) ml/(kg * min),
CL, & (12.50 £0.31) mL/(kg * min), #E/R1fFE]
IR DA NP UR AW T ¢ N = L & 17783
Hr, BB E AT AR £, 390 R (9.68 £0.73) h Al
(53.37+7.08) h, WFE 2 h BT 4550 R
(89.52 £1.73)% 1 (96.60 +0.80)% , A
AIMAEANT B . iR,

LT, T 2 2 Ml iR A 24 0 £ R it
FAC, EED, M AT SR hickee. JRR
FE =R B, S A AT AR He i R AT MR A2
3.3 FHhE TARGG R AL A i Ae EAE R

S D AR AT B Aok A AR, 7E2 h Y
WEEIG, TS 18.80% , #2775 80% LA I 14k
PARH, H CL, 4 16.71 mI/ (kg - min), RISk
R A 0w AT AR AR AR 2 M X A P A
FHEE Kl 2% e B A e g, — B S5 HARHG R
R0 RIS AR, H a2 v B AR R A 25 R T RE 2
ZEERW, Wik, et —2 a0 S ehE ]
MR EAE, A IERR AN G R 25 AR A AR
YEFHER LR
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