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Abstract: Jingi Jiangtang Capsule (JQJTC) is one of the commonly used dosage forms of Jingi Jiangtang
formula, derived from the classic Qianjin Huanglian Pill, which is widely used in the treatment of diabetes mellitus.
However, its pharmacokinetics is not still unclear. In this study, a stable and reliable method for the quantitative
analysis of multiple components from JQJTC in mouse plasma and liver was established by ultra performance liquid
chromatography-tandem mass spectrometry (UPLC-MS/MS). Then, the concentration changes of 16 components
from JQJTC in plasma and liver of type 2 diabetic mice were determined and the kinetics was analyzed. The results
demonstrated that the established UPLC-MS/MS method met the requirements for the determination of biological
samples. The alkaloids, organic acids, flavonoids, and saponins were absorbed into mouse blood after JQJTC was

administered by gavage, and there were significant differences in the rates of absorption, transport into liver and
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elimination and exposure levels of 16 components in plasma and liver. And the exposure of alkaloids, calycosin-7-

glucoside and its glycosides, formononetin, and cycloastragenol in the liver were significantly higher than that in

the plasma. The results provided a basis for further research on the pharmacodynamic substances of JQJTC. The

use of all experimental animals has been approved by the Ethics Committee of Laboratory Animal of Shanghai
University of Traditional Chinese Medicine (No. PZSHUTCM?2401310001).
Key words: Jinqi Jiangtang Capsule; pharmacokinetics; ultra performance liquid chromatography-tandem

mass spectrometry; mouse
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PR KT (A FH)-0.2% H IR 15 (B AH), I 1 B
AR N 0~2.5 min, 10%~20% B; 2.5~10 min, 20%~
50% B; 10~10.5 min, 50%~60% B; 10.5~12.5 min,
60%~90% B; 12.5~14 min, 90% B; 14~14.1 min,
90%~10% B; 14.1~15 min, 10% B; JIF [T K B ¥ i A%
J¥ A 0~1 min, 10% B; 1~7.5 min, 10%~50% B; 7.5~
8 min, 50%~10% B; 8~9 min, 10% B. Jifi i 2&f}: ESI
SR, BT URIELEE 500 °C, AR E 14 L'min', &
YN HLE 4 500 V (+)-4 500 V (-), 55K N 50 psi,
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Parameters of MS analysis of 16 target analysts and the internal standards (IS). Carbamazepine': Cationic internal standard for

Rhizoma Coptidis ingredients; Carbamazepine®: Cationic internal standard for Astragalus and honeysuckle ingredients

Component Polarity Precursor ion/Da Product ion/Da Collision energy/eV Retention time/min
Magnoflorine M] 342.1 297.1 20 4.18
Epiberberine M] 336.1 320 36 6.53
Coptisine M]* 320.1 292.1 32 6.58
Jatrorrhizine M]" 338.1 322.1 36 6.63
Berberrubine [M+H]" 322.1 307.1 32 6.94
Palmatine M1 352.1 336.1 36 7.35
Berberine M]' 336.1 320.1 36 7.42
Carbamazepine' [M+H] 237 194 27 8.58
Ononin [M+H] 431 269 46 8.87
Calycosin [M+H]" 285 270 33 9.25
Calycosin-7-glucoside [M+H]" 447 285 34 7.8
Formononetin [M+H]" 269 197 51 10.64
Cycloastragenol [M+H]" 491.3 143.1 13 12.36
Astragaloside IV [M+H] 785.5 143.1 22 10.83
Chlorogenic acid [M-H] 353 191 =25 4.16
Neochlorogenic acid [M-H] 353 191 =25 2.54
Cryptochlorogenic acid [M-H] 353 191 =25 4.75
Mycophenolic acid [M-H] 319 191 -36 10.96
Carbamazepine’ [M+H]" 237 194 27 9.87
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1.2 ZMXRFEETIR 16 P 2 B 375
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1.3 BEEMERE MR 16 FEME s QC &
LLOQ FI#tt N RSD 7£ 0.6%~8.3% 2 [ii], RE #£-5.0%~
10.4% 2 Ja]; #LIF RSD7E 1.6%~9.4% 2 [A], RE£E-5.2%~
4.2% 2 ],

Table 2 Standard curves, linear ranges, and lower limit of quantification (LLOQ) of the components of Jinqi Jiangtang Capsule in plasma

(n=06)

Component Regression equation r Linearity range/ng-mL" LLOQ/ng-mL"
Magnoflorine Y=10.038X - 0.000 44 0.998 6 0.4-80 0.40
Epiberberine Y=10.080X + 0.002 7 0.998 9 0.4-80 0.40
Coptisine Y=10.043X+0.001 7 0.999 0 0.4-80 0.40
Jatrorrhizine Y=0.046X+0.001 9 0.998 6 0.2-40 0.20
Berberrubine Y=0.14X-0.002 6 0.998 2 0.4-80 0.40
Palmatine Y=0.073X+0.006 5 0.998 3 0.2-40 0.20
Berberine Y=0.055X+0.000 57 0.998 1 0.4-80 0.40
Ononin Y=0.009 3X +0.002 3 0.998 5 0.25-50 0.25
Calycosin Y=10.008 6X+0.002 2 0.998 4 0.2-40 0.20
Calycosin-7-glucoside Y=0.0059X+ 0.000 55 0.998 8 0.2-40 0.20
Formononetin Y=0.006X+ 0.000 007 8 0.999 1 0.25-50 0.25
Cycloastragenol Y=0.001 4X - 0.000 060 0.998 6 1-200 1.00
Astragaloside IV Y'=0.000 55X+ 0.000 17 0.998 9 1-200 1.00
Chlorogenic acid Y=0.001 1.X+ 0.000 32 0.999 6 2-400 2.00
Neochlorogenic acid Y=10.000 46X - 0.000 024 0.999 7 2.5-500 2.50
Cryptochlorogenic acid Y=0.000 11X+ 0.000 024 0.999 1 2.5-500 2.50
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Figure 1 Representative chromatograms of the components of
Jinqi Jiangtang Capsule and internal standards in different plasma
samples. A: Blank; B: Blank spiked with standards (LLOQ); C:
Plasma obtained 2 h after oral administration of Jingi Jiangtang
Capsule. I: Rhizoma Coptidis ingredients; II: Astragalus and hon-
eysuckle ingredients; 1: Magnoflorine; 2: Epiberberine; 3: Berber-
ine; 4: Coptisine; 5: Jatrorrhizine; 6: Berberrubine; 7: Palmatine; 8:
IS, (+)-Carbamazepine; 9: Neochlorogenic acid; 10: Chlorogenic
acid; 11: Cryptochlorogenic acid; 12: Calycosin-7-glucoside; 13:
Ononin; 14: Calycosin; 15: Formononetin; 16: Astragaloside 1V;

17: Cycloastragenol; 18: Carbamazepine; 19: Mycophenolic acid
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Figure 2 Concentration-time curves of multiple components in mouse plasma after repeated oral dose of Jinqi Jiangtang Capsule for 4

weeks (1 =6, x £ 5)
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Figure 3 Concentration-time curves of multiple components in mouse liver after repeated oral dose of Jinqi Jiangtang Capsule for 4 weeks

(n=6,x%5)
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Table 3 Pharmacokinetic parameters of multiple components after repeated oral dose of Jinqi Jiangtang Capsule for 4 weeks in mice.

n==6,x+SE."P<0.05, "P<0.01 vs plasma; —: Inconclusive

o C_. L, AUC Liver/

Component Dosei Plasma Liver Plasma . N Plasma Liver Plasma . r plasma
/g-kg r Liver/ng-g r Liver/ng-h-g .

/h /h /ng-mL /h /h /ng-h-mL AUC ratio

Magnoflorine 2.50 0.25 0.25 12.46 +1.33 27.5+231 29.08 - 29.84+2.08 51.91+3.67 1.74
5.00 0.25 2.00 12.16 + 1.41 60.49 + 8.92 10.56 5.71 59.6 +4.08 266.37 +£32.34” 4.47

Epiberberine 2.50 - 4.00 - 19.89 + 6.94 - - - 117.61 +£16.83 -
5.00 0.25 2.00 2.68+1.13 710.84 £312.69 644 473 1726+23 2493.17 £ 630.49™ 144.45
Coptisine 2.50 4.00 4.00 3.13+£1.30 247.82+100.16  9.51 598 64.47+16.95 1793.86+385.69 27.82
5.00 8.00 4.00 7.69 +2.41 946.25+262.58  8.08 6.16 103.1+16.5 2 646.22 +529.63" 25.67
Jatrorrhizine 2.50 0.08 2.00 1.39+£0.29 29.30 +3.00 16.72  11.55 16.17+3.59 335.95 +59.00 20.78
5.00 0.25 4.00 5.19+2.02 158.28 £ 47.61 6.14 6.35 22.80+4.78 2402.29 +284.05™ 105.36
Berberrubine 2.50 0.25 0.50 5.46+0.58 888.99 + 136.65 - 6.11 1093+045 1532631+1010.62 140222
5.00 0.25 2.00 7.12+143 1706.88+140.23 7.11 7.15 3428+1.89 22762.53+1143.427  664.02

Palmatine 2.50 - 2.00 - 51.98 +5.40 - 9.62 - 739.78 +207.56 -
5.00 0.25 4.00 8.59+3.61 205.14 + 66.04 6.77 481 2849+7095 1455.06 + 139.86™ 51.07
Berberine 2.50 0.08 4.00 1832+295 264.6 £23.49  36.52 10.07 363.61+32.72 5335.07+1474.04 14.67
5.00 0.25 4.00 50.7+18.94 1555.32+406.91 16.49 6.93 378.16+55.08 1063531 +968.41" 28.12
Ononin 5.00 0.25 0.50 7.34+5.49 1.67+£0.23 2.08 2,13 12.66+1.87 442+1.107 0.35
Calycosin 2.50 4.00 8.00 1.75+0.74 7583 +1527 2742 - 4549 +4.23 2733.86 +363.73 60.10
5.00 0.25 8.00 3.00 + 1.60 97.42£10.49  16.70 - 45.80+7.98 2789.41 +386.52" 60.90
Calycosin-7-glucoside ~ 5.00 0.25 0.50 1.00 +0.25 1.89+1.78 15.69  25.40 8.11 +1.05 4329 £ 15.16° 5.34

Formononetin 2.50 - 0.25 - 45.81£2.95 - - - 295.01 +£9.47 -
5.00 0.25 0.25 6.58 £4.61 77.43 £15.08 2.53 946 780+14 241.08 + 14.997 30.91
Cycloastragenol 2.50 4.00 4.00 12.17+£2.79 47.12 £ 12.40 4.95 520 68.07+6.57 344.47 +39.06 5.06
5.00 6.00 6.00 15.15+2.94 55.58 +13.79 4.00 2.69 107.84+12.85 367.63 £39.75" 3.41

Aastragaloside IV 2.50 2.00 - 2.02+0.26 - - - 8.92+0.55 - -

5.00 2.00 - 4.03+1.03 - 6.03 - 2433 +2.64 - -
Chlorogenic acid 2.50 0.25 0.50  93.71+8.70 26.59 +3.70 12.77 - 270.11+70.37 46.44 £5.55 0.17
5.00 2.00 0.25  163.48 +63.04 71.43+16.81 11.71 16.88 753.57+119.91 262.43 +34.64” 0.35

Neochlorogenic acid 2.50 0.25 - 8.60 £ 1.52 - 2.35 - 1391+ 1.75 - -
5.00 2.00 200 14.66+5.22 1033 +1.27 1.28 1.74  59.18 +10.41 37.15+3.24 0.63
Cryptochlorogenic acid  2.50 0.25 0.25  2591+8.66 21.02 +3.47 - - 42.68 +7.60 33.92+4.36 0.79
5.00 2.00 2.00  25.84+23.49 36.69 + 8.35 19.94  26.07 137.98 +42.97 200.97 +21.31 1.46
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