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[ Abstract | Coumarins, widely existed in Chinese herbal medicine, are important components in the
natural medicine. They had shown various pharmacological effects, such as analgesic, anti-inflammatory, anti-
tumor, anti-arrhythmic, etc. Coumarins can be quickly absorbed and distributed in human body, and concentrated
mostly in the organs with rich blood such as heart, liver, lung, spleen and so on. The pharmacokinetic behavior of
coumarins is firstly affected by delivery way in wvivo. It is prior to one-compartment model when delivery way is
extravascular administration such as oral, intraperitoneal injection and muscle injection and so on. When
intravascular administration, such as intravenous injection and intravenous drip, the two-compartment model is
primary. Second, it is affected by the distribution rate of coumarins as slow distribution phase are covered by
absorption phase. So some drugs performance one-compartment model when oral administration, but it performances
two rooms model when intravenous. In addition, the pharmacokinetic behavior of coumarins is also affected by
animal species and individual differences in wvivo, because of the CYP isoenzymes. The metabolic process of
coumarins is complex, but the metabolic processes are similar because they have the same parent nuclear. A large
numbers of enzymes are involved the metabolism of coumarins. When coumarins entered the body, phase [

metabolism occured firstly, such as hydroxylation, dehydrogenation, demethylation, lactone ring open-loop and so
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on, then phase II metabolism reacted with glucuronic acid, sulfuric acid and glutathione etc. generated larger

water-soluble compounds, and excreted finally. The author arranged documents on coumarins from recent years,

reviewed the documents on biodistribution and metabolic mechanism of coumarins, which would lay the foundation

for their development and clinical rational application.
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Fig.1 Coumarin’s pathways and it’ s metabolites

MS/MS #& U B g R 746 T MR R R P2~ =y,
P 0T BE R e IR T 3R R AR R 2 A s R R R
BE T S
2.2 BHEMAE BMEERHEEFZLZNAPEHEZERRE,
KPR 6,7-“HAEFT GG, ERNEZAR 2 MU
WM, FIM,) ., SR8 M, 5 M, B[R 55K, 26,
7 M T 2 2R K B T A R 60 T M
ZE,5MMSFAERMRRES S, Yt KE
TE BT 8- A S AN IR PIER , FE R P R 2R 3 A AR T
Yy 8- AT MG T O o H R L RO 2t T LLTE T Ok A
kA A E R ETEMAEREED . WER
4 POURE Y T e i AT LR W 2R A iR AT R, S
B 28 KR E IR B K 1 o BR R K A 2R B R 5 -T-0-TR R
B RBEET-0B-HETR BETE AR LTS~
BRI 6,7 8-S BB E
2.3 ARl FERERUEYHEA -—ZFEZNEE &
it T AR & A Ak I NS, By R 2 OB R B R R AR
WEH RS2 G, kAR A5G C T ARAC ) | 2 Bk 3 PRk
BB I HE R Ah o 25 A AR 32 2 & A 7 R i 3
N R R L A i 5L W B R 7% B B (UDPGT) | B B2 #%
oW (ST) , AL (MT) & A E . MArHFoRE
Ji 38 WA B A IS 1T ke A R S 4k 22 A0 A Ak
FEZBA WG A A 3 5 R R A R 1
25 e ISS 4 B AL . A5 AR N 7 %0 T4 CYP
AL N T-RERF R, REH T-REF G R — P
Ry AR N ) R A PR R PR SRR 45 S IR R R, 6,7-
THAEE T RARBEN EEWN 2 AMRE TR R 6,7-
CTHARFERLKMB B EE , H5 R & 4 R
BEARI =4 Y L AR S R AR AN S E R R
RS M R R R4S S Y . %R S AE AT E T 43 L
JE AR5 VP L B A A A i B 2

. 224 .

3 #iw5Eitie
3.1 FURRMGYNLIHET A TR AW RG24

A, 2 M A A 25 25 CRLAE AR I U 5 LR T A 0
WS 45 2545 ) I, DL — S AR R O T, 28 10 PN 4 2 (A R IR
TEGT WK 1) WL RN 23 AT O DL R O . F
HOmEEA G, M T KM F T RIS CEhF IR
5 BCHITWI ) OB PR, (R0 A T AR A X O 18, G218
V18 43 A A 4 WO BT 35, BT LI IR R i e e I Oy — a5
T K A 5 O] e B — AR
3.2 HEHREASWRHEILEI TR RN AT F 524
BT ERASE , B BRI KB A YR (g i
F P450 5) S5 /NB R IR T R AH R O IR 25 A —
AR A, T HEA 2B AE AR P4S0 flf K
Tl bl UG AF T A A, 2 25 T S ARG B 2 2R 2
— T AR 2, 42 26 0ok B 3 RE AR R T
I Bk AT B AR 38

B R RGP 00 R e R R A A B
He BRI IT R LA KA A OB T AR AR LR Al i Y 2 D
TR LS 3 A RE R B0 A A5 B T IR 45 58
FLHEK C3,04,C5,C6,C-7,C8 iR RERE
. Z2NRMEDZREMEY, Do 2 LU HE A5,
RIS 20t B 1 T8 WA ML, 285 1 AR 855 B R T HE
o,
3.3 FUREMASY MG B R B 2327
&R M2 BA VT 259 BRI TR s 2 —
M TEERREGYNRE LRPER S Ee s
Ab ¥ 7 SRS LR [R], SCRRARGE 19 25 3 = 2 5 =
BAFHE—E W) 22 575 WAk, o T AR AR 19 5% 46 O 3 i b 31 05
T I A RO S 5 TR 2% S, [l — 2R AL A [ B A S
R EYTRER WAL

Bia T R AE YRR 0 K HH DL B0 A AT 5T



21 B 3 M)
2015 4£2 A

[l S5 56 77 7

Chinese Journal of Experimental Traditional Medical Formulae

K3
FHE

Vol.21,No. 3
Feb. ,2015

SCU B A AL A 2R AR BRI RAE I TTREEH EE
Ak A W AR IF 5 I SEAIE 1 By i 2 — s HE B A M R AR
F AR A Yy 48 G i 45 HF AR, 2 8 A 38 09 B AR 1 A 38
o K7 2 (40 HPLC, LC-MS, GC, GC-MS) % 4% &b 3 J7 =
A BRSO R BN GE R AT SRR o B M AN S5 8 10 BT A o, T A
R L E A A W I N R A Bk —,

[1]

[5]

[7]

[8]

[10]

[11]

[ &% 30ik]
BT KR IR, . RAFERELSUH

WO BT 7 k[ ] o [ o 25 2% 5, 2011, 36
(1).81-84.

Beakw MR Al A SR Y T EE R
oy K2 BAE R AR [T ] T E 25 55,2008, 19
(3):223-226.

s, S0, . TR A WY 25 2L
FEHERRLT]. 2 kE,2003,26(9) :686-689.

Kienhuis A S, van de Poll M C, Dejong C H,et al. A
toxicogenomics-based parallelogram approach to evaluate
the relevance of coumarin-induced responses in primary
human hepatocytes in vitro for humans in vivo[ J]. Comp
Bio Chem Physiol, 2009,23(6) :1163-1169.

Wang S C, Chen Q H, He L C. Development and
validation of a gas chromatography-mass spectrometry
method for the determination of a isoimperatorin in rat
plasma and tissue: Application to the pharmacokinetic
and tissue distribution study [ J].J Chromatography B,
2007,852(1/2) :473.

Feng L, Wang L, Jiang X. Pharmacokinetics, tissue
distribution and excretion of coumarin components form
Psoralea corylifolia 1. in rats [ J]. Arch Pharm Res,
2010,33(2) :225-230.

Zhang Z,Liu Y Y,Su M Q, et al. Pharmacokinetics,
tissue distribution and excretion study of dl-praeruptorin
A of Peucedanum praeruptorum in rats by liquid
(I

chromatography tandem
Phytomedicine ,2011,18(6) :527-532.

Begghe. b 20T KRR AR BHR P b IR R K
RN =5[], PR EZF4R,2011,8(4)
29-31.

WA, BN W R, AF . RS B U b 5 BT
R E) S E AR [T]. 107 b B A ik, 2008, 35
(7):1069-1071.

SR, BB R, A 2 1 LR R R R
SETEIR BT FE [0 ). b [ I R 245 2 4 35, 2001, 21
(6):370-373.

Chen Q H, Hou S X, Zheng J, et al. Determination of

mass  spectromelry

aesculin in rat plasma by high perfoemance liquid

chromatography method and its application to

[12]

[(13]

[17]

[18]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

pharmacokinetics studies [ J ]. J Chromatography B,
2007,858(1/2) :199.
HRLIW. g KT RIER S 5 R B AR N 2580 )
W[ D] A K E L BE R K A% ,2006.
TREE ST, R, B R 4E. LC-MS/MS 5 K RN
B R ETE I R MRS A O LT ] v [ B B
Zj2 24,2009 ,29(5) :309-312.
HONE . AR 28 A S BT B 3R AR DR R P 2 1 AR
IFWFLD]. F 4 4810 BE 2 Bt 25 B ,2000.
ZR. R WA TR TE R RN 2588 T BE 5
[ D] s BH - P A AR MR B 2, 20111
SRR, 230, 5397 5, 4. LC-MS/MS i 5 ok [ IfiL 3¢
hEM AT X R =R 1], b E 2y 4
#%,2012,37(3) :381-383.
TREAE BT, AR SE . BRI R TR R BRI 2
e SHL DAL LT]. P EZ5,2013,24(3) -
216-219.
Lake B G. Coumarin metabolism, toxicity and
carcinogenicity ; relevance for human risk assessment
[J]. Food Chem Toxicol 1999, 37(4) :423-453.
Fentem J H, Fry J R. Species differences in the
metabolism and hepatotoxicity of coumarins[ J]. Comp
Bio Chem Phys C,1993,104(1) :1-8.
BUEBK. b 8-H S b s oA S A 4 4 i A
Jal i i B AR LT ). [ B o B b 24 ik, 2006, 28
(6) :364.
BahAh, M, SR, S AT IR R R
J 3 1 A R RAH €A1 BRI B s e [T ] W E
12 [# 25 ,2010,21(9) :2235-2238.
Yuan Z, Xu H, Wang K, et al. Determination of osthol
and its metabolites in aphase I reaction systemand the
Caco2 cell model by HPLCUV and LCMS/MS[J]. J
Pharm Biomed Anal, 2009 ,49(5) :1226-1232.
BUYRS ARG, E AT, A A BN AR R g R TR
LA R I E [T]. B R B 25 5 2% 75,2010, 30
(9) :732-735.
R, EN, TIRE, 5. 6,7- T AR TR AERR
N EERW PRI LI]. KEPEZRY¥¥
k% ,2006,22(3) .40-41.
XA, W BRAE RS 6,7-— R S EF/F T EAE AR
N EEAR =R BT LT ] 5 rhpg B 45 5 2
#%,2007,2(12) :703-705.
PR L7 2% K 3 2o %8 e i iR AR
W LT]. B BE 2 42 R5,2006,28 (6) :366.
Painem F, Harth L, Ludingtons S, et al. The human
intestinal cytochrome P450 ‘pie’ [ J]. Drug Metab
Dispos, 2006, 34(5) .880-886.

[REHE SBRE]

- 225 -



