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Abstract

Radix scutellariae and Scutellariae-Paeoniae couple extracts are the well-known Traditional
Chinese Medicine (TCM) to treat ulcerative colitis. Baicalin, wogonoside, baicalein and
wogonin are the main effective ingredients irRadix scutellariae. This study was carried out
to investigate the excretion profiles of baicalinwogonoside, baicalein and wogonin in urine
and feces after oral administration of pure baical, Radix scutellariae and Scutellariae-
Paeoniae couple extracts to rats with ulcerative colitis (UG and to compare the different
profiles of urine with normal rats. The levels of he four flavones in urine and feces were
measured by a rapid and sensitive high-performanckquid chromatography (HPLC) meth-
od. All the rats were divided randomly into two graips (ulcerative colitis and normal
groups). Each group contained three subgroups: purbaicalin, Radix scutellariae and Scu-
tellariae-Paeoniae couple subgroup. Each group received oral adminisation of pure bai-
calin, Radix Scutellariae and Scutellariae-Paeoniae couple extracts; which contained nearly
the same amounts of baicalin at a dosage of 200 rkg/ All the four flavones occurred in the
rat urine and feces, but the general levels of batin and wogonoside were predominant in
urine and baicalein and wogonin were predominant infeces. The cumulative excretion
quantities of these flavones in rat urine or feces ave significantly different among these
groups (P < 0.05). Meanwhile, the cumulative excretion quaittes of these flavones in UC
rat urine were less than that in normal rat. Conclwsion: Our results suggest that the combi-
nation of Radix Scutellariae and Radix Paeoniae Alba might afford higher absorption and
excretion, and that the rate of utilization of purebaicalin, Radix scutellariae or Scutellariae-
Paeoniae couple is increased in UC.

Keywords: Flavones; Excretion; Urine; Feces.

Accepted August 24 2014

Introduction

UC is a worldwide, chronic, idiopathic, inflammatory
The use of natural products as herbal medicinesirhas bowel disease (IBD) of the rectal and colonic macasd
creased steadily over the last decade [1]. Moreaygr impacts negatively on the quality of life [4-6]. 0%) the
proximately 80% of the population in Asian courgrie development of a more effective therapy to treat di€s
uses herbal medicines for promoting health and giaga €ase has become imminent. Huangging-Tang decoction,
common maladies such as cold, inflammation, pain t@escribed by Zhang Zhongjing (150 to 219 A.D., in-C
more serious ones such as heart diseases, livhosis, nese Eastern Han Dynasty), has been used forehe tr
diabetes and central nervous system disease [@@p-  ment of UC for thousands of yeaRadix Scutellariae
over, patients with chronic diseases that areylitelbe and Radix Paeoniae Albare the key ingredient herbs.
treated with multiple drugs, use herbal medicineagen The combination oRadix Scutellariaeand Radix Paeo-
frequently, thereby increasing the need to studypthar- hiae Alba(called Scutellariae-Paeoniaeouple) renders
macokinetics (absorption, distribution, metaboligmd heat-clearing, anti-inflammatory, anti-diarrhealdaanti-
excretion) of herbal medicines and drug-drug intéoas.  nociceptive effects. Apparently, it is essentiastody the
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synergistic interaction oRadix Scutellariaeand Radix  stitute). Baicalein was purchased from Tianjin ¥ifaSci-

Paeoniae Albdor elucidating the substantial foundationence & Technology Co. Ltd. (Tianjin, China).

of Huangqging-Tang. Wogonoside was purchased from Shanghai Ronghe Sci-
ence & Technology Co. Ltd. (Shanghai, China). Trinitro-

The dried root ofScutellaria Radix(commonly called  penzene-sulfonic acid was obtained from Shanghaidii

Huanggin) is widely used in TCMhe main components cq_ td. Shanghai China. The solvents used for roro

of Scutellariae Radixare baicalin (BG), wogonoside tographic analysis were HPLC grade and were puechas

(WG), baicalein (B) and wogonin (W) Fig.$cutellariae  from Fisher Company Inc., USA. Deionized water was

Radixand its major flavonoids possess multiple bioldgicaprepared in a Mill-Q academic water purificationtsys

and pharmacological effects, including anti-inflantiorg, (Millipore, Bedford, MA, USA). All the other reagen

etc.[7-9]. To date, the pharmacokinetic (PK) profiles ofcq| co. (Tianjin, China).

BG and WG in plasma, brain and eyes of rats anbitsab
have been reported [10-13]. From literature we ktloa¥  Apparatus and chromatography
after oral administration of baicalein plasma levedl bai- The concentrations of the four flavonoids in plasneae
calein were negligible. The glucuronides/sulfatéda@- assayed using reverse-phase high performance liquid
calein were predominant in the plasfh4-17]. There are chromatography (Agilent 1100 series) equipped veith
various case reports on herb—drug interactionseob-h variable wavelength UV detector and pump (Agilent
herb interactions in vivo in recent years, and @esme model G1314A VWD). Separation was accomplished on
reports on the influence of disease condition @nphar- an Eclipsel XDB-Gg column (250 mm x 4.6 mm, jam
macokinetic characteristics of drugs [18-20]. particle size). Mobile phase A was acetonitrile ghdse

B was 0.1% (v/v) phosphoric acid aqueous solufidre
In our laboratory, an experimental model of UC hasn  elution was performed using a linear gradient of
established in male Sprague-Dawley(SD) rats usig-T  (urine:16-16% B at 0-10 min, 16-22% B at 10-15 min,
tro-benzene-sulfonic acid TNBS [21-23]. Recentlye w 22-25% B at 15-25 min, 25-34% B at 25-30min, 34-42%
have reported the pharmacokinetics and tissueldiion B at 30-50 min, v/v and feces: 16-16% B at 0-10, rhi
profiles of baicalin, wogonoside, baicalein and wmoig 22% B at 10-15 min, 22-25% B at 15-25 min, 25-30% B
after oral administration of pure baicaliRadix scutel- at 25-30min, 30-35% B at 30-40 min, 35-45% B ab&0-
lariae and Scutellariae-Paeoniae€ouple extracts to nor- min, v/v). The flow rate was 1.0 mL/min and column
mal rats, and compared the pharmacokinetics with U@mperature was maintained at 30°C. The detectsrset
rats(personal communication) [24]However, we have at 278 nm.
not reported the urine or feces excretion profiéghe
four flavones. Baicalin, wogonoside, baicalein andPreparation of Radix scutellariae and Scutellariae-
wogonin are all part of or some byproducts of melialn ~ Paeoniae couple extracts
after oral administration of pure baicaliRadix scutel- Radix scutellariaeand Radix Paeoniaé\lba were mixed
lariae and Scutellariae-Paeoniaeouple extracts to nor- in the ratio of 1.5: 1 g/g and the total weight v2&¥) g.
mal and UC rats. For this reason, this study ham lim- The mixture was decocted twice by refluxing with 70%
dertaken to explore potential differences in udndeces €thanol (1: 10 and then 1: 8 w/v) for 1 h, andgbkition
excretions among the pure baicalin groRadix Scutel- obtained was concentrated to give an extract db @0.
lariae group andScutellariae-Paeoniaeouple group and Radix scutellariag200 g) was treated as above to provide
at the same time compare the similarities and rdiffees ~ an extract of 43.3 g. The dried powder was stotet°€

of urine excretion between UC rats and normal rats. before use. For preparation of the dispensing diee,
concentrations of baicalin, wogonoside, baicaleid a

Material and Methods wogonin in the extracts and pure baicalin were Gtan
tively determined. The powder extract (0.10 g) as

Chemicals mogenized by ultrasound with 100 mL 60% methanol fo

Radix scutellariae and Radix paeoniae alv@re pur- 30 min. The solution was filtered through 046 organic
chased from Bozhou Medicine Company (Anhui, China.)nembrane before HPLC analysis. The contents of bai-
and authenticated by Prof. Feng Li from the Colleje calin (BG), baicalein (B), wogonoside (WG), and wog
Pharmacy, University of Traditional Chinese Medéin in (W) were found to be 17.3, 7.6, 2.4 and 1.7%ees
(Liaoning, China). Pure baicalin was obtained friémf.  tively in Scutellariae-Paeoniaeouple extract and 43.6,
ZhenQiu Zhang (Dept. of Chemistry in our institute,19.1, 6.2 and 4.5% respectively Radix scutellariagex-
Liaoning University of TCM). Wogonin was purchasedtract. The content of baicalin was 95.5 % as paiediin.
from the National Institute for the Control of Pireceu-

tical and Biological Products (Beijing, China). Timer-  Animals and Animal Model

nal standard (IS) arctigenin was supplied by ProfSixty male Sprague-Dawley rats, weighing 250 — 880
DeQiang Dou (Department of Phytochemistry in our in were obtained from the Experimental Animal Departtme
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of Dalian University (Dalian, China). Animal weltaand
experimental procedures strictly followed the Guide

fuged at 10000 rpm for 15 min. An aliquot of @0 of the
supernatant was injected into the HPLC system.

the Care and Use of Laboratory Animals (US National

Research Council, 1996) and the related ethicdatgns

of Liaoning University of TCM Study protocols were Known amounts of baicalin,

approved by the Institutional Animal Ethics Comndtt
Rats were housed in an air-conditioned animal guaitta
temperature of 22 £ 2 °C and a relative humidityp0f+
2%. All animals received food and wagt libitum The
animals were acclimatized to the facilities for fidays,
and then fasted with free access to water for pdidr to
each experiment.

UC was induced in rats according to the model aathm

od described by Oz HS et al[23]. Rats were lighthes-
thetized with 10% chloral hydrate solution, andnthe

medical-grade polyurethane cannula for enteral ifiged

(external diameter 2 mm) was inserted into the amb
the tip was advanced to 8 cm proximal to the arajje.
Trinitro-benzene-sulfonic acid (TNBS) dissolvedli®0%
ethanol was instilled into the colon through thaerada
(at a dosage of 80 mg/kg). Following the instibatiof

hapten, the rats were maintained in a head-dowitiguos

for an additional 30 s to prevent leakage of theinolo-
nic instillation. The rats were then returned teitltages.
They were checked daily for behavior, body weigtntg
stool consistency. The animals showed reductiatiivi-

ties, apathy and occult blood was found in thewokt

which proved a successful replication of the UC atod

since these are the criteria used for evaluatingai€

Urine and Feces Sample Collection

Assay validation

baicalein wogonoside,
wogonin and IS were added into 10 of blank urine
and feces to prepare the following series of statedd he
calibration curves of urine and feces showed gaozht-

ity in the range of 0.384~ 195.5 and 0.096~ 49.3uM

for baicalin; 0.241~ 123.6 and 0.137~ 70.2 uM for
wogonoside; 0.076~ 36.0 and 0.146~ 72.0uM for bai-
calein; 0.065~ 33.4 and 0.198- 101.2uM for wogonin.
The extraction recoveries and matrix effects agahgual-
ity control (QC) concentrations were assayed ia eébix
replicates. The CVs of the recoveries were less &@#6

at low concentration, and less than 15% at medinth a
high concentrations. The recoveries were all mbasnt
70%. The means + SD recovery for IS was 94.1 + 4.8%
Accuracy and precision of the method were deterchine
by intra-day and inter-day data by comparing themef
five replicates of each QC sample. Both coefficiefit
variation (CV) for precision evaluation and relatigrror
(RE) for accuracy evaluation were less than +14%e T
stabilities of baicalin, wogonoside, baicalein amponin
were determined by analyzing QC samples at three co
centrations exposed to encounter during samplegsor
The corresponding relative errors were less th& #6r
samples at three concentrations for each referstare
dard, respectively. Results of the stability tésiveed that
under the experimental conditions the samples siatgde
throughout the testing process.

Thirty UC rats were divided into three subgrougse t i

pure baicalin groupRadix scutellariaeextract group and Dataanalyss o o _
Scutellariae-Paeoniaecombination extract group. The 1he concentrations of baicalin, baicalein, wogodesind
control rats were divided in the same way. Eactugro Wogonin in urine or feces were multiplied by thepec-
was respectively administrated an oral dose of Q/Rg tive urinary vqu_me or feces weight collected n_mhaame
baicalin in the form of pure compound or co- interval to obtain the total amount excreted in #aen-

administrated as mixture, 0.46 g/lRpdix scutellariae Pling time. All the results were expressed as mesans

extract and 1.16 g/kécutellariae-Paeoniaeouple ex-
tract. All of the compounds were suspended in wartet
homogenized using ultrasonic technology just ptior
dosing. Immediately after the administration of #imve

standard deviation (SD). The Microsoft Excel wasdig
calculate the cumulative excretion amounts. Siedilst
analysis was performed using SPSS software package
(version 15.0). Differences between means wereigons

compounds, animals were placed individually in glas €red significant iP <0.05.
metabolism chambers (Fuan Inc., Shanghai, China) de

signed for urine and feces collection. Urine andwa rat
feces were collected at 12 — hour intervals througlhe
experiment. As it is inconvenient to collect bloostpol
of UC rats, we didn’t collect the feces of UC rdtsces
and urine samples were stored at —40°C until arsabyfs
the four flavones.

Biosample preparation

An aliquot of 50uL arctigenin (32.uM in methanol) and
50 puL HCI solution (0.1 mM) were added into 1QQ
urine or 0.05 g feces, and then spiked with actttenil
mL by vortex mixing for 5 min. The mixture was cent
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Results

HPLC assay

The selectivity of the method was evaluated by yariiady
blank urine and feces samples prior to administnafl he
chromatograms were free of interfering peaks ateten-
tion times of IS and baicalin, wogonoside, baicalend
wogonin. Fig.2 (A) the representative chromatogrars
blank urine and feces samples spiked with baicalin,
wogonoside, baicalein, wogonin and IS (A), urinel an
feces sample (12 h) after oral administrationSclitel-
lariae-Paeoniaecouple extract (B). Under the established
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chromatographic condition, no interfering peaks ewer calein, wogonin and the internal standard. Fecayplks
observed at the elution times of baicalin, wogotesbai  show the same result Fig. 2 (B).
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Figure 1. Chemical structures of arctigenin (A), baicalin (Baicalein (C), wogonoside (D) and wogonin (E).
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Figure 2. Chromatograms of urine sample (A) and feces saii)!
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Figure 3. Comparative the difference baicalin(A) and wogode@) of cumulative urinary excretion and the difee

baicalein(C) and wogonin(D) of cumulative fecesretxan.

Excretion profiles of the four flavonides in urine and
feces after oral administration of pure baicalin, Radix
scutellariae and Scutellariae-Paeoniae extracts to nor-
mal and UC rats.

The cumulative urinary excretion amounts of flavene
after oral administration of pure baicaliRadix scutel-
lariae or Scutellariae-Paeoniaextracts to normal and
UC rats are listed in Table 1(1-3). Not only baitand
wogonoside but also baicalein and wogonin werectieste
in the urine and/or feces after oral administratdipure
baicalin to rats. Comparative differences in clativé

urinary excretion of baicalin and wogonoside afteal
adminstration of pure baicalirRadix Scutellariaeand
Scutellariae-Paeoniato nomal and UC rats are depicted
in Fig.3 (A,B). The cumulative fecal excretion &dvfones
after oral adminstration of pure baicaliRadix scutel-
lariae and Scutellariae-Paeoniaextact to rats are listed
in Table 2. Comparative differences of cumulatieees
excretion of baicalein after oral adminstratiorpafe bai-
calin, Radix Scutellariaeand Scutellariae-Paeoniado
rats are depicted in Fig. 3 - (C,D)

Tablel-1. Cumulative urinary excretion amounts of flavondsradral administration

of pure baicalin to normal and ulcerative colitiats

Pure baicalin (normal) pg

Time Baicalin Wogonoside Baicalein Wogonin
12h 466.2160.84 22.87+1.14 86+13.58 -
24h 598.78+30.11 26.81+4.52 97.23+£13.42 -
36h 663.85+38.23 26.94+4.53 103.60+10.61 -
48h 723.10+54.29 28.59+3.21 103.60+10.61 -
60h 783.05+45.64 33.12+2.98 103.60+10.61 -
72h 793.83+51.31 40.021+4.41 103.60+10.61 -
84h 793.83+51.31 40.02+4.41 103.60+10.61 -
96h 794.59+50.62 40.02+4.41 103.60+10.61 -
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Pure baicalin (Ulcerative colitis) pg

Baicalin Wogonoside Baicalein Wogonin
12h 584+46.7 36.315.84 148.48+23.95 43.6614.84
24h 661.88+49.39 50.45+2.2 159.9+22.18 36.49+1.16
36h 756.21+41.07 84.48+6.03 166.42+18.22 40.6746.81
48h 781.07+42.92 97.57+£3.97 169.75+16.34 45.0814.17
60h 808.73+54.7 113.1949.56 170.58+15.74 45.08+4.17
72h 821.54+47.45 119.46+6.63 170.58+15.74 45.08#4.1
84h 825.08+45.67 121.7+15.93 170.58+15.74 45.08t4.1
96h 825.08+45.67 121.7+15.93 170.58+15.74 45.08t4.1

Table 1-2. Cumulative urinary excretion amounts of flavondsrafral administration of Radix scutellariae exttao

normal and ulcerative colitis rats

Radix scutellariae (normal) pg

Time Baicalin Wogonoside Baicalein Wogonin
12h 1762.11+78.04 405.89+34.84 85.31+8.95 12.12#1.4
24h 2572.03+47.02 604.81+83.87 165.8+7.29 28.494+1.8
36h 3145.71+69.12 728.2+84.97 234.65+23.1 58.3%1.2
48h 3971.75+84.66 1138.35+83.9 260.07+20.24 69.%8+1
60h 4337.4489.1 1325.32+33.69 280.76+25.09 84.95t4.
72h 4433.84+31.67 1445.32459.47 283.21+29.91 13#9.82
84h 4539.01+45.26 1537.02+66.56 288.19+28.25 120 X3+
96h 4544.16+39.3 1542.02+62.04 288.76+27.75 13BBA-

Radix scutellariae (Ulcerative colitis) pg
Baicalin Wogonoside Baicalein Wogonin

12h 907.44+16.47 512.9+18.8 75.59+1.99 34.13+£3.43
24h 2122.92+17.11 2043.69+18.53 94.87+4.19 76.4843.
36h 2304.64+19.91 2135.02+21.01 115.43+14.3 12074+
48h 2349.38+25.28 2157.63118.7 117.98+12.85 125 Y
60h 2349.38+25.28 2157.63+18.7 117.98+12.85 1334+
72h 2359.04+23.09 2165.5+18.9 117.98+12.85 133.32+8
84h 2359.04+23.09 2170.131£18.6 117.98+12.85 13334+
96h 2366.82+38.3 2170.13+18.6 117.98+12.85 133.3At8

Table 1-3. Cumulative urinary excretion amounts of flavondsradral adminstration of Scutellariae-Paeoniaeaettto
normal and ulcerative colitis rats

Scutellariae-Paeoniae (normal) pg

Baicalin

Wogonoside

Baicalein

Wogonin

12h
24h
36h
48h
60h
72h
84h
96h

5431.78+32.76
7167.67+42.4
8527.97+91.5
10337.87+97.82
11294.19+96.86
11368.74+99.64
11402.26+97.2
11579.65+106.9

1509.73+96.41
2059.4491.72
2458.2+89.42
3576.42+67.3
4690.12+93.3
4720.6+£99.12

4759.48+93.58
4867.81+93.42

122.14+13.99
207.43+15.23
273.09£15.39
363.44+24.72
378.71+18.96
381.8+19.25
382.8+19.58
384.57+17.43

20528
2453634
281258
383943
323089
333316
338916
342203

18
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Scutellariae-Paeoniae (Ulcerative colitis) pg

Baicalin Wogonoside Baicalein Wogonin
12h 1252.94+92.05 296.81+33.38 140.27+9.21 54. 64 7.
24h 2938.861+42.01 1934.53+27.32 211.51+8.33 77 54+1
36h 3354.87+66.86 2288.12+31.15 262.27+5.64 12298+
48h 4042.95+95.67 2983.24+99.43 287.77+16.7 169.849
60h 4261.07+105.69 3258.56+93.49 287.8+£16.71 181881
72h 4288.88+104.76 3279.934+96.82 287.8+£16.71 181881
84h 4316.64+108.35 3296.89182.85 288.59+16.11 Bi®71
96h 4384.79+118.19 3321.08491.13 290.2+16.97 122881

Data are mean +SD.
Baicalin and wogonoside significant difference sutgllariae-Paeoniae (normal or Ulcerative colitigoup) compared
with pure baicalin and Radix scutellariae groupB € 0.05)

Table 2. Cumulative fecal excretion amounts of flavones aital adminstration of pure baicalin, Radix scudgeiae

and Scutellariae-Paeoniae extact to normal rats

pure baicalin (pg)

Baicalin Wogonoside Baicalein Wogonin
12h 4.26+9.53 0+0 2.9143.75 8.12+10.88
24h 4.26+9.53 1.08+2.41 8.5846.34 14.03+8.53
36h 4.26+9.53 2.3445.23 15+17.06 17.11+9.75
48h 4.26+9.53 2.3445.23 15.72+16.44 18.92+9.14
60h 4.26+9.53 2.3445.23 15.80+16.36 24.26+7.48
72h 4.26+9.53 2.3445.23 15.85+16.36 24.78+7.93
84h 4.26+9.53 2.3445.23 16.02+16.29 25.21+8.46
96h 4.26+9.53 2.3445.23 16.01+16.29 25.21+8.46

Radix scutellariae (pg)

Baicalin Wogonoside Baicalein Wogonin
12h 0.7540.08 0+0 35.16+1.57 64.47+7.45
24h 2.9540.16 0+0 79.27+9.52 220.94+23.8
36h 4.36+0.72 10.36+1.16 162.21+18.45 338.42+33.13
48h 4.7+0.45 10.36+1.16 168.17+16.38 354.65+38.15
60h 4.71+0.45 10.36+1.16 252.68+17.46 945.29+66.7
72h 4.71+0.45 10.36+1.16 262.23+18.71 1061.38+67.12
84h 4.71+0.45 10.36+1.16 262.24+18.72 1062.18+67.38
96h 4.71+0.45 10.36+1.16 262.24+18.72 1063.89+67.99

Scutellariae-Paeoniae (pg)

Baicalin Wogonoside Baicalein Wogonin
12h 1.41+2.37 0.26+0.58 21.43+£3.44 85.45+13.27
24h 1.86+2.61 0.62+0.87 67.64+4.12 152.33+18.72
36h 1.86+2.61 0.62+0.87 103.06+6.66 282.19+18.82
48h 4.12+4.63 5.2516.74 116.6848.35 339.03+21.1
60h 4.12+4.63 5.2546.74 131.35+10.75 376.51+26.07
72h 4.74+4.12 5.8+7.17 132.54+11.14 398.59+24.97
84h 4.74+4.12 5.8+7.17 134.45+19.3 406.52+25.59
96h 4.74+4.12 5.8+7.17 143.83+19.82 438.42+19.92

Data are mean = SD.
Baicalein and wogonin were significant differentarg the pure baicalin, Radix scutellariae and Sktatieae-Paeoniae
combination groups ( P < 0.05)
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Discussion messenger herb and hematinic herb, could incrdese t
o _ _ absorption of baicalin and wogonoside.
Quantitation of the commercial powder 8tutellariae
Radix indicated that baicalin, baicalein wogonoside and; \vas also found that the normal groups showedifsig
wogonin were the major flavone constituents. TH&se cant differences of urinary excretion compared Wit
vones have been shown to possess antilipoperoxidagfoyps. A tendency of lower urinary excretion wés o
antiplatelet, and anti-inflammatory activities. Vhalso gened in UC rats, regardless of oral administratd
demonstrated not only cytostatic but also cytot@ffects e paicalin, Radix scutellariae or Scutellariae-
on various human tumor cell lines in vitro and s@Sp  paeoniae couple extracts. Physiological phenomenon
tumor growth in vivo. Biological activities of baitn and may be the cause of a decrease in the excretigheof
wogonoside depended on their conversion to thecag®  four flavones. We have reported that in UC, orally
form by b-glucuronidase from normal colonic flora and ggministered baicalin and wogonoside are absorbed
the presence of baicalin and wogonoside as wella#s  \yogonoside compared to normal rats (personal commu-
calein and wogonin in the urine and feces of rées aral nication). So, when UC rats were admistrated pure
administration of pure baicalin. We had tentativedn-  pajcalin, Radix scutellariaeor Scutellariae-Paeoniae

cluded that the absorbed baicalin could be metegl&d  coyple extracts, the bioavailability of the flaveneere
wogonosiden vivoand then baicalin and wogonoside arégnnanced in contrast to normal rats.

partly converted to baicalein and wogonin by glocir
dase (GUS) and distributed in the rat tissues [46 2
[28] reported that stereoselective transformatignnt-
crofloral metabolism in the intestinal tract mighave
occurred before absorption, showing that the bisfiar-
mations from the corresponding flavones, wogonid an
baicalein, were stereoselective with a prefereiteahis
report, our results appeared to be consistent prégkious
reports.

Baicalin, wogonoside, baicalein and wogonin all ever
excreted in the rat feces. But excretion of baicatend
wogonin was primarily in the feces. Cumulative feca
excretion amounts in rats were enhanced Radix
scutellariae (R extract or Scutellariae-Paeoniae
couple extract. After oral administration of purddalin,
Radix scutellariaeand Scutellariae-Paeoniaextracts as
combination to rats, the cumulative amounts of &laic

After oral administration of pure baicaliRadix scutel- ~baicalein, wogonoside and wogonin in rat fecesiredc
lariae and Scutellariae-Paeoniaecouple extracts to Plateau value at 60 h, 60 h, and 84 h respectieely,
wogonin were all detected in rat urine. Excretecele ~ also differed significantlyR < 0.05). Cumulative fecal
of baicalin and wogonoside were high while levels o €xcretion in pure baicalin group was the least. The
baicalein or wogonin were comparatively lower i th results indicate that the amount of flavones excten
urine. Glycoside is also excreted in urine. Diffezes feces may be directly proportional to the area unde
in the excretion profiles of baicalin and wogonasid  curve (AUC)of plasma, and compatibility of medicne
urine were reflected in the excretion speed and tarmu could result in the differences of excretion.

tive urinary excretion amounts. These compoundswer )

excreted at different rates. The excretion ratebaf  Conclusion

calin and wogonoside in the pure baicalin group was

faster than those iRadix scutellaria@ndScutellariae- In summary, we report for the first time the urinaryd
Paeoniae couple groups. That is, the cumulativefecal excretion parameters of the four flavonesradtal
amounts of the four flavones in rat urine reachtd p admistration of pure baicalinRadix scutellariaeor
teau value at 60 h, 72 h, 84 h, respectively. Baica Scutellariae-Paeonia@extracts to rats; and suggest that
and wogonoside were retained longer in the bodyl,ll’inal’y and fecal excretion of the four flavonesildobe
Compared with that in the single baicalin and singl affected by herb-drug interaction in vivo, and uiteve
herb decoction group, we found that either in UGror colitis could influence the potential excretion bé tfour
normal rats, Scutellariae-Paeoniae couple group flavones.From the results we have derived a hypothesis
showed more cumulative excretion amounts. The cuthat Radix scutellariaeandRadix paeoniae alba com-
mulative amounts of these flavones in rat urine egnonbination seemed suitable for curing ulcerative teli
these groups were significantly differer® € 0.05). disease. The results of the present study highligat
The higher percentage of cumulative urinary exoreti drug-drug interactions, herb-drug interactions aedo-
may be attributed to their higher absorption. Angig  herb interactions have always existed and affetted
cant drug-drug interaction may occur and improve th excretion of herbal ingredients. The huge nubeaabive
absorption of baicalin and wogonoside whB@adix ingredients in TCMhave made them suitable for multi-
Paeoniae albais administered in combination with target actions, and this remedy might be a readenab
Radix scutellariag29]. Radix Paeoniae alhaused as prescription [30].
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