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Compar ative study of disposition of scutellarin and its major
metabolite with different administration routesin rats
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Abstract: The study was designed to establish an LC-MS/MS method for the simultaneous determination
of scutellarin and its major metabolite isoscutellarin in rat tissues and plasma, and to investigate the effect of
different route of administration on the tissue distribution of scutellarin and its metabolite in rats. Rats were
treated both intravenously and intragastrically with 20 and 80 mg-kg ' scutellarin, respectively. Blood and
tissues were collected at predetermined intervals. The concentrations of scutellarin and isoscutellarin were
determined by a validated LC-MS/MS method. The method was linear in concentration ranges of 10.0/5.00 —
5000/2500 ng-mL " for scutellarin/isoscutellarin in the rat plasma and 30.0/15.0 — 10000/5000 ng-g " in tissues
with acceptable accuracy and precision. Data obtained after an intravenous administration of scutellarin to rats
showed that the drug was distributed predominantly into the small intestine, bladder and kidney. The exposures
of the metabolite isoscutellarin in plasma and tissue were both less than 5% of the parent drug. After an
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intragastric administration, stomach wall and small intestine were the preferred sites for scutellarin disposition,
followed by bladder, adrenal gland and lung at concentrations significantly higher than its plasma concentration.
The plasma exposure of isoscutellarin was higher than that of the parent drug, but its tissue exposure was
significantly lower than that of scutellarin.  The method established in this study was successfully applied to
characterization of the tissue profiles of scutellarin and its metabolite in rats. The route of administration has

a marked impact on the disposition of scutellarin and its metabolite in rats.

Ratios of the tissue to plasma

concentrations after intragastric administration were obviously higher than those after intravenous administration.
Scutellarin could pass the blood-brain barrier in a marked extent, but isoscutellarin was not detected in the
rat brain, which may be attributed to the fact that scutellarin is a higher-affinity substrate for OATP than

isoscutellarin.
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Figure 1 Chemical structures of scutellarin (A) and isoscutel-
larin (B)
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7174 30 psi; T AAZ NN (MRM), fill##
I 9 psi; N 45 ms. A B X miz
463—123 (JT 4 %K), Mz 463—123 (RAT 2 LK)
m/z 447—123 (BEE1F, WAR).
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40.0/20.0. 16.0/8.00. 4.00/2.00. 1.20/0.600. 0.400/
0.200. 0.200/0.100 pgmL * i 2 RIRIT R EW
FRUE 2R 577 & 80.0/40.0. 12.0/6.00. 0.600/0.300-
0.200/0.100 pg-mL ™ {55 TAE AW . EiRVETER
&R A BRI K R 2 3 s — DR R, R1GUT
2 ORI 3 L M &AW 43 7] 9 5000/2500.,
2000/1000. 800/400. 200/100. 60.0/30.0. 20.0/10.0
A 10.0/5.00 ng-mL~" [k ik 2 51 FE oA I 3% 5 B
J&¥ >4 4000/2000. 600/300. 30.0/15.0 ng-mL * i #%
FE o

2R FE I 5 (A v 2R B S R AR R SR
2 EFA LIS (BAF 10% 1) 8 mol -L iR (1)
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8000/4000 ng-g .
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B, BEMNERIT R LENRIT R ORATHE
T
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FBHERE G, 4%« MUIRAE AL AL B T T #R 4, f—
WREEHEAT 6 FEA MY, IRAGAHRE T AL (A). [FIBS 5
BOR R Z BLK . BRA A FRIE, HRie “if
FE S TRALER” TN A, I IEWE T 55—,
TNNKT 38 LRI HT 85 203 X TR B 12 VAR I AR T TR
AU 1 min, B 8.0 uL #4757 LC-MSIMS 44T, K154
FREVETHIAR (B)o DAAE— ¥ 52 9 Aoft b 2 77 925 e Ui TR AR EL
B ERE, 1HE Ay ABx100%.
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S WA A R EEE AROK . 5 4K R BT 48 2
(Oh). 4%5j5 15min. 1 h. 3h 112 h, MEEELHE
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Figure2 Product ion mass spectra of [M+H] " ions for scutellarin (A), isoscutellarin (B) and internal standard baicalin (C)
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Figure3 Representative MRM chromatograms of scutellarin (1), isoscutellarin (I1) and baicalin (111, 1S).

A: Blank plasma sample; B:

Blank plasma spiked with scutellarin/isoscutellarin (10.0/5.00 ng -mL ™) and baicalin (100 ng-mL™); C: A plasma sample at 1 h after an

intravenous administration to rats
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A2 2138 R PR P 3R 3 ST BRI (0 5
Ry 1] €4 1% 56 42 43 85, oA B
22 FPEMIZAMEE TR e KRIEHITR O
BRI R LR ML E 2 38 10.0~5 000
ng-mL 1 1 5.00~2500 ng-mL >, bR h 25 5] )5 7
20y 4T & 2%, y=0.00558x+0.00309 (r=0.9981);
AT H 2%, y=0.00107x+0.00351 (r=0.9975). H
K LLOQ MLHKFEM (JT2R LR/ R R LR
J&4 10.0/5.00 ng-mL~Y) #E4T 6 FEAR T, IE LI E
3 R I BIARHE 24 H A5 vtk il 26 3R 15 4 — FEAS (0 73
W RIFITRCENHNBEERN 6.2%, HIAHE
HEEN 6.5%, WEHIE (RE) N-5.1%; /T3 EKM
HW K% N 9.6%, HIEK %N 9.5%,
(RE) H-3.3%. LIG45REH, LC-MSIMS L E K
RILKPIT R OER . RITRCERMER TR NN
10.0 A1 5.00 ng-mL*.

Mg RKRANSK P RCEEGRITRLEN
2R PEE 43 5 4: 30.0~10000 ng-g Al 15.0~5 000
ng-g te SAbRAEMLEIESREN: TRLR, v=
0.00153x+0.00425 (r=09991); I HLK, y=
0.001 07 x + 0.003 51 (r = 0.997 5). HUA L5
LLOQ Ffih (MR E/IFI RO RALT RN
30.0/15.0 ng-g *) AT 6 FEA T, HRAE 24 H bt
LRFR—FEARIIAIREE RN R LRI H WK
N 3.1%, HWHEME (RE) N 6.8%; R RLER
M HMNAEEEN 11.1%, #EHE (RE) ~-6.8%. 5K
W RER W, LC-MIMS LI E KRALHITR R
AT 3 4R IE & R4 4 30.0 #1 15.0ng-g .
23 RBEESERE TRCRS5RIIZCRMK
B i RTZH SR 0 A 1 S RS 2 R OHE o ) L3R
1RIER 20 BAFPME. . SRS I H A A H
[F) D 850 FEE AN e P82 350 155 6 A D ot 0 A DG 3K o
24 ERME KRMEEERT, TR ORER &
WPE 2 A bR AR TE 1R 28 50 380 R 1 43 0] 4 119.2% F1
102.9%, FHXFRAEZEI/INT 6.2%; AT 3 L FH AR
(R PEE 28 PN R AR I PR 5 5 R0 ERT 43 A 104.4% Al
100.5%, AHXFhRiEZEI/NT 7.8%. 7E KB ZH U i
W TR ORGSR L P BR AR I R 3 o ARV A
T 5h 87.6%F1 88.7%, HIXAxitEZHI/NT 3.5%;
ST R LR R FE G bR A IE 1A 56 S5 i IR
738 91.6% il 93.1%, AHXTARitE 238/ T 5.1%. 45
SRR, R0 A AN bR AR AR S0 38 R 1Y) £ 3 A0 5T O
FAETT, T 20 A T AR R T

Table 1 Precision and accuracy data for the determination of
scutellarin/isoscutellarininrat plasma. n=6, X=+s

Concentration

/ng-mL Precision (RSD)/% Accuracy

Compound

Added Found Intra-day Inter-day (RE)%
Scutellarin 10.0 9.49 + 0.62 6.2 6.5 -51
30.0 292+14 7.1 4.7 —2.7
600 592 + 15 24 25 -14
4000 3868=+133 31 34 -33
Isoscutellarin 5.0 4.83 + 0.46 9.6 9.5 -33
15.0 145+ 08 55 57 -31
300 294+ 6 2.0 21 -21
2000 1968 +61 20 31 -1.6

Table 2 Precision and accuracy data for the determination of

scutellarin/isoscutellarinin rat liver tissue. n=6, X+s
Compound Concentration/ng-g™* Precision  Accuracy

Added Found RSD/%  (RE)/%

Scutellarin 30.0 320+ 1.0 31 6.8

90.0 91.6+34 3.7 1.8

800 823+2 23 29

8000 7987 + 183 23 -0.2

Isoscutellarin 15.0 140+16 11.1 -6.8

45.0 456 +22 4.8 1.3

400 411+ 10 25 2.7

4000 4075+ 52 1.3 1.9

25 BREM K. AAKRETSLCEMRITRCE
M3 (HLIHK) Fdn, EARSLI0 AT % S A7 56 1
TCE S FRATIE, RS E (RE) HI/E+£15% 2
W, R A S0 554 T I E R E -
26 MEWER KEMPHEMEEADIELHEE, T
BOFEMEM B @IRERRECE S 3N 96.9%.
105.8% Fll 102.4%, S#IT s L RMEMR. . mRER
[ U5 43 51 A 93.6%. 102.5% F1 101.2%.
3 HLANHERMAR

BT IR TN T 8 R A
RV AT B LR MAR M ERTI, Y&
UK FE 20 B ) WinNonlin 253 2 ARl &, 4
TEEFEEEERY, (PERRSHAT TR OR
K] % L) AUCy on fH . ARIZE 23R4, KRS
HAFITROERERITRLEN AUCy 12 HLE LK
4 F1E 5. LL AUChasmao-12n AZ L, THHE PRI 2577
NFMALY MR R R IE, BEasss L NE 3.

KRFIKEFITRBUERG, TRLEFEN A
THAGE . BRI 2N, AR AT R R R
KMHR BRGNS B LR RN 5%. H#H
BPINRIERE, K HLAT T ROERERES
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Figure4 Thetissue AUCq 12 data of scutellarin and isoscutellarin in rats after 20 mg -kg ™ intravenous administration.  A: Scutellarin;

B: Isoscutéllarin
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Figure5 Thetissue AUCy1,n data of scutellarin and isoscutellarin in rats after 80 mg -kg ™ intragastric administration.  A: Scutellarin;

B: Isoscutéllarin

Table 3 The AUCissuid/ AUCpiasma ratios of scutellarin and iso-

scutellarin with different administration routes in rats (n=6). n.d..
Not detected; iv: Intravenous injection; ig: Intragastrically
—_— Scutellarin Isoscutellarin
iv ig iv ig
Liver 0.90 2.20 1.03 0.40
Stomach wall 1.06 63.27 0.80 0.55
Small intestine 7.39 44.14 3.62 1.40
Heart 0.19 245 n.d. 0.13
Lung 0.60 314 n.d. 0.21
Spleen 0.07 1.06 n.d. 0.05
Adrenal gland 0.26 454 n.d. 0.11
Kidney 2.02 2.65 0.67 0.32
Bladder 7.08 13.30 1.08 0.44
Brain 0.03 0.55 n.d. n.d.
Plasma 1.00 1.00 1.00 1.00

Tk RERE, TRRFEENAATHME. B,
B ERRAAAL, RO ROEMERZEES TR
LF, HEALRBEEVRMTORCEK. EH4)E
12 h, BT EVE B /NN S BE A ZUE TR 3 2
200 ng-mL ™ A AT KT 25 LR IR FE AN, HKORHE B A
HABH R PIT B LR AT B O FIREIET € &
TR

g

HTROREATRECENFAD K, BAM
Al i) MRM 2570, A SO i AL A i s AH ) 2 A
1, M B0 B e Jd 1) 77 30 A — 2 3K 3 ¢ 1 58 42 00
HAGEZSATI A 3 min, 35 2 KL FE S I E
i Ko

TR ORGSR Mk, s, N
B OREIRE SRR L i AF AN Hr i R R A I RS E
ARSCAE R B MLEAE SRR I T 1710 F A AAFR
8 mol- L BERRVATE; LAV AN SIS, SR T A 10%
8 mol-L " BEER I LI N A SR . LR
AL, W) DA B L 5 #4110 8 1 T UE VA AR B STk
R (IR R B AR AE S, e B S £ A
PIORFFLE pH 2 A B3RS, PRIEHAZE .«

KREIKEEE G4 )5, NRLRERITRL
RER T ERIRIE, f£24525)5 12 h K 4 43H94T
HLRERTRLRKRERTERETR. RITRL
AL PR g5 245 7 X B N i B 25 IR P B, X
FREAE T AT B SRR AN AR A RO
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