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[ Abstract ] Objective: To investigate the tissue distribution of major bioactive components from Gegen
ginlian Tang (GQT) in rats, and to reveal the mechanism for the efficacy of GQT by the tissue targeting of its
bioactive ingredients in vivo. Method; After oral administration of GQT in rats, tissues were collected at different
time points, including small and large intestine, liver, heart, spleen, lung, and kidney. Samples were
prepared for determination of 14 bioactive components of GQT in tissue homogenate by HPLC-MS/MS. The
chromatography separation was performed on an Agilent ZORBAX SB-C,; column (2.1 mm x 100 mm, 3.5 pm)
with acetonitrile-0. 1% formic acid in water for gradient elution. Electrospray ionization ( ESI) was applied and

operated in the positive ion mode. Meanwhile, naringin was used as the internal standard for determining.
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Result: HPLC-MS/MS for simultaneous determination of 14 components from GQT in tissue homogenate was
developed and validated by specificity, calibration curves, recovery test, maitrix effect, precision, accuracy,
and stability. In the small intestine, the the area under the curve (AUC,,,,) of major isoflavonoids ( puerarin,
3'-hydroxypuerarin, and daidzein) were 22 174.9, 15893.1, 3 882.5 h-mg-L ™', major flavonoids (baicalein,
wogonin, wogonoside, and baicalin) were 15 423.6, 15 408.4, 7 017.3, 3 697.7 h-mg-L’1 , and major
alkaloid (berberine) was 2 544.0 h-mg-L™", respectively. The distribution of these ingredients in the small
intestine was significantly higher than that in other tissues. Conclusion: The effective ingredients of GQT are

mainly distributed in the intestinal tissues, which speculates that the anti-inflammatory and antidiarrheal activities

of GQT may be related to its targeting in the intestine.
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Table 1 MRM parameters of 14 ingredients in Gegen Qinlian Tang
(GQT) and internal standard

BRE 417.0 297.0 140 24
3R EMRE 433.1 313. 1 120 21
KEA 417.0 255.0 130 10
KEHIT 255.0 199.0 135 30
Yokl AT 433.1 271.2 125 10
Yokl A 2 271.0 153.2 130 32
R 447.0 271.0 135 26
HEE 271.2 123.1 135 30
NGRS 461.0 285. 1 130 12
WH KR 285.0 270.0 135 25
Ry 417.2 255. 1 135 10
JINBE T 336. 0 321.0 135 26
BT 338.0 322.0 135 25
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Fig.1 Specificity test of liver tissue homogenate at 0. 5 h after administration of GQT by HPLC-MS/MS
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Table 2 Calibration curves of ingredients from GQT in tissue homogenate of rats

Vi T o T & R? LT g L E TR/ pg L
B E Y=9.891X +0. 879 0.9915 25 ~25 000 25.0
3RIBRE Y=1.172X +0. 091 0.999 3 5 ~5 000 5.0
KEH Y =3.745X +0. 703 0.997 0 5 ~5 000 5.0
KEH T Y =7.219X +0. 581 0.993 9 5 ~5 000 5.0
eREAR 1 Y =1.262X +0. 260 0.998 6 0.5 ~500 0.5
PR A E Y =1.637X +0. 443 0.991 6 0.5 ~500 0.5
WA Y =10. 156X +0. 425 0.995 2 5 ~5 000 5.0
W2 Y=7.818X +1.119 0.991 8 25 ~25 000 25.0
BB Y=7.315X +0. 811 0.994 7 25 ~25 000 25.0
W Y=2.671X +0.789 0. 995 2 5 ~5 000 5.0
e Y =3.463X +0. 105 0.994 3 0.5 ~500 0.5
Eh TR /N BE B Y =5.772X +0. 384 0.992 3 5 ~5 000 5.0
0 TR 25 AL B Y =5.589X +1.373 0. 996 0 0.5 ~500 0.5
R DIT Y =2.031X +0. 301 0.994 1 0.5 ~500 0.5
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®3 ERZEFTVHMSEARAERFOEBER BRYY FEETEBEZEE(n=6)

Table 3 Recovery,matrix effect, precision and accuracy tests of ingredients from GQT in tissue homogenate(n =6) %
Bt ﬁﬁim&f M (% +5) BB (% % 5) PR LSD) IR RE)

/pgl H H i) H i 1l

WARE 75 81.5+11.0 81.7+ 9.1 10.8 8.1 2.3 -7.6
1 500 84.5+4.6 97.3£2.0 6.8 8.3 10.1 13.3

20 000 92.3+£3.8 97.4 £2.3 9.5 4.8 -4.5 2.3

3 REER R 15 81.9+16.4 85.2+16.5 11.4 10.7 9.1 11.7
300 96.4 +8.8 95.8 7.1 8.3 9.5 -2.1 8.9

4 000 90.0 £6.6 103.5 +4.1 8.2 7.7 6.8 9.1

KEH 15 86.0 6.5 102.7 £8.4 14.0 14.5 2.8 -3.5
300 90.2 £5.1 90.6 £11.1 14.3 7.7 -0.6 11.7

4 000 96.3 1.9 99.3£2.0 8.2 7.2 8.6 9.4

KREHIT 15 80.4 £11.4 91.2+11.4 12.6 14.8 -3.4 7.3
300 82.8+5.3 96.5 £5.6 12.6 8.8 0.1 8.5

4 000 91.9 +4.8 90.0 £6.7 4.0 9.7 4.5 -1.5

P N 1.5 80.1+13.3 81.8+7.4 10.6 10.2 -4.6 3.9
30 96.4 £7.1 97.2 £3.1 8.4 5.5 0.8 10.2

400 94.5£3.3 99.2 £3.2 8.3 10.4 0.2 4.0

YRl AR FE 1.5 83.5+9.9 81.8+x14.2 13.0 7.9 3.2 -1.6
30 85.6+11.6 99.2 +10.4 11.1 10.6 1.1 -4.0

400 93.1+3.1 97.1+4.4 4.2 7.7 0.8 -1.7

WA 15 85.8+16.9 85.3 +£20.6 11.3 12.7 7.0 2.4
300 95.4+£7.8 96.3 +10.4 11.7 7.9 9.5 7.0

4 000 94.7 £3.5 99.3 +£3.5 8.8 7.9 5.3 -4.8

WA H 75 90.7 £20.6 99.9 £10.1 13.6 9.8 -6.2 5.2
1 500 93.0£2.9 90.9 £3.8 14.0 13.2 8.0 9.3

20 000 91.5+9.6 89.7 +5.5 8.0 2.6 10.0 .4

DG AT 75 93.6 +14.0 98.4 +5.3 9.4 4.2 1.1 4.8
1 500 91.6 £3.9 94.0 6.1 7.3 12.7 9.5 7.3

20 000 90.6 £3.1 94.0£2.1 11.5 10.7 -4.2 3.7

WA R 15 80.6 +14.1 93.0+9.6 10.5 9.8 1.4 4.6
300 96.8 +13.3 91.6 £5.5 13.2 4.6 3.6 -3.3

4 000 89.2 +4.7 92.7+5.6 13.2 4.3 7.5 -6.8

HEAF 1.5 97.3 +£12.3 97.8 £5.7 3.3 11.5 7.0 -1.6
30 85.9+5.5 101.2 £6.1 11.2 14.6 0.2 8.5

400 91.8£5.3 103.7 £6.5 14.7 8.7 7.7 8.3

PR /N HE B 15 80.2 +8.8 91.9 £10.0 10.2 12.1 2.7 5.3
300 92.0+£5.6 98.2+2.0 3.9 7.8 2.0 0.2

4 000 96.3 £7.4 94.2 £2.3 9.9 2.2 -2.3 -2.7

Eh R 24 1R Bl 1.5 82.1+7.2 88.8+7.3 9.9 10.5 7.7 6.0
30 88.1+10.2 91.4 +4.8 9.9 6.6 3.4 7.8

400 97.5£9.0 86.5+5.6 4.8 4.0 1.8 1.7

R E T 1.5 81.6+7.7 83.0+9.6 12.6 9.8 2.4 -0.2
30 89.7+3.4 93.7 £6.6 7.7 9.0 4.5 9.6

400 95.2 +11.2 90.2 +12.6 5.6 6.0 2.1 1.4

.08 .
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x4 ERBEFHHBAEERAARBAPINREEEZR(n=6)

Table 4 Stability test of ingredients from GQT in tissue homogenate(n =6) %

P B vk SEI(=IR,12 h) KM -20 C,28 d) FREh( -20 CHEEK) il %5 (W, 12 h)
/pgL! RSD RE RSD RE RSD RE RSD RE

BHRZE 75 11.5 3.4 7.2 2.1 12.6 6.3 10.3 0.4
1 500 3.3 0.2 2.0 3.6 6.0 5.2 8.7 2.5

20 000 3.5 -2.7 3.6 -0.6 2.0 1.9 8.8 -1.2

3R E 15 12.6 11.3 11.5 12.5 14.6 12.2 11.8 5.5
300 3.4 12.7 5.5 4.0 3.6 6.1 7.4 4.1

4 000 4.3 6.7 5.1 4.0 4.8 3.9 3.7 -3.8

KA 15 7.5 9.1 11.0 5.3 13.7 10.3 12.2 0.5
300 4.0 9.3 11.1 0.3 6.5 10. 1 3.5 5.7

4 000 4.0 8.3 2.1 2.4 3.8 3.3 5.6 6.3

KEHIT 15 6.9 0.3 7.3 -0.8 13.2 1.1 4.4 6.3
300 5.1 -7.5 5.4 0.6 6.3 0.2 5.6 7.4

4 000 4.1 3.4 6.9 1.1 5.0 -0.2 4.3 9.3

VSV N 1.5 13.6 -1.9 8.5 12. 4 9.6 9.3 10.7 -3.6
30 8.0 10. 3 7.8 3.9 5.2 7.7 11.6 5.1

400 3.5 1.1 2.1 -3.9 3.3 -2.8 13.1 8.3

okl ok % 1.5 13.3 -4.7 8.5 14.7 10.0 10. 4 9.7 -1.7
30 9.2 12.2 7.8 8.7 11.7 4.8 12.6 5.0

400 1.5 -1.2 5.7 -0.8 8.3 -3.6 1.7 4.3

A 15 13.0 1.2 12.0 -10. 4 12.0 8.5 4.2 3.4
300 9.8 2.3 4.6 0.3 7.9 6.9 5.4 1.3

4 000 3.5 2.1 4.4 0.8 4.3 -0.2 6.7 5.3

W 75 10.8 0.4 7.2 4.9 11.4 8.2 3.2 -1.5
1 500 3.1 10.2 4.1 8.6 4.2 10.2 10.0 3.9

20 000 3.9 2.9 2.1 -0.2 2.2 1.1 3.5 -1.9

W AT 75 7.7 3.9 5.1 -0.6 12.3 -3.8 7.7 3.0
1 500 2.9 11.0 4.9 8.5 3.4 11.1 4.7 8.5

20 000 3.2 0.6 4.2 2.5 3.3 3.4 3.4 -1.3

WHKE 15 10.5 5.9 6.7 4.2 13. 1 5.9 7.8 -5.4
300 3.1 4.5 7.6 0.4 5.2 7.4 5.6 3.5

4 000 4.1 0.8 1.8 5.1 2.7 3.3 8.4 -0.1

H A 1.5 9.8 7.3 2.8 2.3 9.8 7.3 13.3 4.2
30 8.7 -2.7 4.3 8.5 8.7 -2.7 6.9 7.9

400 3.9 -1.7 3.5 1.4 3.9 -1.7 3.6 -0.4

L TR /N B 15 5.3 13.5 3.8 6.9 7.6 7.7 8.5 7.1
300 6.2 6.8 3.8 4.5 3.8 6.8 2.1 -3.4

4 000 6.2 2.4 1.9 -0.5 3.0 0.8 6.7 5.1

b 1R 24 KB 1.5 14.0 -4.9 6.6 4.2 7.5 10.7 8.8 8.8
30 3.4 3.9 2.5 1.7 4.3 4.4 6.8 7.7

400 7.2 3.5 1.6 -0.4 1.4 1.0 7.7 8.1

R T 1.5 6.5 4.3 2.8 4.9 3.2 11.5 8.8 -2.6
30 2.7 5.8 3.1 7.3 3.7 7.8 4.4 5.0

400 3.7 7.4 3.1 0.7 2.0 3.0 3.0 8.8
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Fig.2 Distribution characteristics of 14 major ingredients in tissues after oral administration of GQT in rats(x +s,n=6)
x5 ARORBREEGZE U MEENHRSESHLHRM AUC 4, (x £5,n=6)
Table 5 AUC,,,, of 14 major ingredients in tissues after oral administration of GQT in rats(x +s,n=6) h-mg-L~!
ik’ N pN7] i i Jig iti (53
EARZE 22 174.9 £3 091.0 15294.6 +1520.9 1 147.7 £226.5 655.8 +148.4 479.5+102.0 619.8 £174.7 1153.9 £272.2
3R AR E 15893.1 £2553.7 2262.9+723.3 32.7+14.9 52.5+19.3 32.7£13.0 143.3 £42.3 37.3+11.4
ST 265.4 +173.5 237.9 +108.7 35.0+£14.0 172.0 £55.3 - 96.9 +£26.8 -
KEHt 3 882.5+892.9 666.5 +78.2 284.4 +63.9 84.3 £20.7 66.2 +13.7 136.6 +35.7 1084.0+244.1
Yukl KA 26.6 £6.0 48.2 +14.5 26.9 £13.9 23.1+4.0 - 20.7 £4.4 -
P S N 1625.4 £331.0 764.4 +331.0 127.7 £14.3 76.1 £23.4 53.7 £8.0 103.7 £38.3 170.9 £56.4
A 3697.7+1082.6 1092.9 +329.8 447.8 £33.2 421.2 £19.3 321.2 £38.5 366.7 £48.1 554.3 £46.2
WAEE 15423.6 £4227.0 5524.2 +928.5 957.2 £177.6  383.3 £99.0 634.7 £131.5 659.1 +121.9 1292.5 £277.0
NG gosts 7017.3+2372.8 1269.0+476.3 184.0 +31.2 513.4 +114.1 141.7 +33.2 383.0+94.5 1314.9 +194.6
WA & 15 408.4 +2 369.3 4 377.1+614.8 3977.9 £660.0 235.0 +51.1 322.1 £42.7 462.1 +£147.8 4072.5+1121.4
H A 210.2 £72.1 130.3 +34.2 68.7+£15.3 68.5+10.2 76.1 £5.0 77.8 £17.4 66.9 £10.6
JINBERRK 2 544.0 £525.2 493.7 +74.2 641.3 +£101.2 667.7 £103.3  222.2 +72.4 285.8 £179.4 376.9 £59.9
2T 450.3 £257.6 114.6 £36.3 226.5 +31.3 254.2 £45.9 64.6 £11.8 214.1 £39.5 178.6 £45.5
SR 390.6 £92.8 77.3 £20.6 138.0 £20.6 131.5 £33.7 20.8 £3.0 56.1+£12.1 134.5 £35.9
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