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Phar macokinetic of Jiaotai pill in normal and depressed rats

ZHU Li-jing, BAl Yong-tao, ZHANG Wei-dong, JING Wen, ZHANG Qian,
JU Wen-zheng', DAI Guo-liang

(Affiliated Hospital of Nanjing University of Chinese Medicine, Nanjing 210029, China)

Abstract: This study was aimed to explore the pharmacokinetics of epiberberine, jatrorrhizine, coptisine,
palmatine, berberine of Jiaotai pill in the normal and depressed rats. According to ‘Katz’ method, the model of
chronic unpredictable mild stress (CUMS) was established. The extract of Jiaotai pill was orally administered
to rats, and the blood samples were collected via the the oculi chorioideae vein according to the time schedule.
The concentrations of epiberberine, jatrorrhizine, coptisine, palmatine, berberine in rat plasma were determined
by LC-MS/MS, and the pharmacokinetic parameters were calculated by DAS1.0 software. Compared with
normal rats, the C, of pamatine, coptisine, berberine and jatrorrhizine in Jiaotai pill in depressed rats were 1.99,
2.14, 2.3, 1.82 times than the normal group, while the AUC,; were 1.23, 1.25, 1.29, 1.46 times and the AUC,_,
were 1.21, 1.25, 1.30, 1.43 times, which were significantly different.
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F 53 9 CA/INBER R 3 0 A= 0, B AR A i R B
S R L R AT 2R L AR R f K R A
A ZGAR BNy 20 M AT K R A P9 2 AR 30 g 2
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Tablel MRM parameters of five analytes and internal standard (1S)

(3%3% 300 g, WHE 30 g) BIA 5 L BREHH, A
10 fERMLEKIZIE 2 h Ja R 2 h, HE, %
Rl 4°CIRAT, FIRZEFINN 8 fi5 & 14l 7K 4k 4 X0
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B A K gk SRR 1h, o€, AIE R &
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P4 4% Agilent Zorbax SB-C18 (150 mmx 2.1 mm,
5 um), WENAHRLHE-IK (7 0.1% F L) = 45 : 55;
Wi 0.2mL-minh AR 30°C; #FEE:Sul. AR
NIEAR O F . BT EEF, el £
A S (MRM); BN L E: 3500 V; T
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AITEES, BL 5 min POk BR 28 BRAR JECTHI ¥ 75 4 2R 7K
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Analyte lon mode Parent (m/z) Daughter (m/2) ConelV Coll energy/eV
Palmatine ESI 352.6 336.5 35 30
Coptisine ESI 320.5 292.5 35 30
Epiberberine ESI 336.5 320.3 40 30
Jatrorrhizine ESI 338.6 3225 35 30
Berberine ESI 336.5 320.5 35 30
Tetrahydropalmatine (1S) ESI* 356.6 192.2 35 25
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7.43+0.14, 5.27+0.16. 28.3+0.78 1 3.33+0.12
mg-mLt. ELIYT. BN, RNEERL. /NEERANZY
HRAE ) 151 VA 5 F2 0 )8 Y=0.016 3X +0.004 7. Y=
0.0056X+0.0018. Y=0.0194X+0.0033. Y=0.0132X+
0.027. Y=0.0115X+0.0028; R*#4 kT 0.999, £kt
FE 7353 A 3.66~234. 3.66~234. 1.95~125, 19.53~
1250 i1 1.47~94 ng-mL"; K5% ) RSD L/ T
3.97%; EWIEIITE 99.78%~105.57% 2 7], RSD 4

Table2 Concentration of five analytes in mixed standard solutions (ng-mL ™)

Analyte HB1 HB2 HB3 HB4 HB5 HB6 HB7 HB8
Palmatine 2 340.00 585.00 292.50 73.13 18.28 457 2.29 0.57
Coptisine 2360.00 590.00 295.00 73.75 18.44 4.61 2.30 0.58
Epiberberine 2 200.00 550.00 275.00 68.75 17.19 4.30 2.15 054
Berberine 1.880.00 470.00 235.00 58.75 14.69 3.67 184 0.46
Jetrorrhizine 5920.00 1480.00 740.00 185.00 46.25 11.56 5.78 1.45
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BINT 4.12%; BEEVE RSD {51/ T 3.64%; kL[]
R 7E 85.95%~94.32% 2 [A], RSD {E 4/ T 3.49%;
8 h Y2 7E 1 RSD {41/ T 3.25%, 45 & & il e
TiEEE N ER
2 ERHA

Zeid 21 Kig#E, 525 A4, BB R A
AL (P<0.01); TR KRR, 5IE% 4
b, BEIRA KR IS5 K 155 . B0 )
BEMIK (P<0.01). iKWl & 7 bk 2 & Wk (P<
0.01), 1T R RERRT). 52 AAMEL, AL
5-HT & EMEE MK, NE & BN E MR, U5
AR 223 S R AR 2R L, SoRIER R T . 5 R LK 3,

Table 3 The results of behavioral test. n=10, X+s. 'P<
0.05, "P<0.01 vs contral group

Parameter Control group Model group
Weight (1 d)/g 201.00+6.58  201.00 +9.94
Weight (21 d)/g 340.00+21.72  302.00 +30.20""
Open-field (4 min) horizontal score  56.20+12.18  37.50+ 10.09""
Open-field (4 min) vertical score 13.40 + 5.50 9.10+ 3.60"
Sugar consumption/% 87.22 + 6.68 74.46 + 10.48"”
Content of 5-HT/ug-mL™* 0.70+ 0.29 0.09+ 005"
Content of NE/ug-mL™* 1.91+0.16 216+ 0.19"

3 FEEER

31 @iEITA  RANEER. HERZR. HEREE
Bl ERER T SRR/ NBERRAN N AR E HH R L R AR
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5 FAFIIYS MR B RAF, AT, Btk

B

PRI A RS S BT e, B4k -FAe. W 1.
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MER

35 EHEE EDyT. WER. RN, N5
Bl 2 AR Bl 0 $ B [RT YA 2293 3] Oy 78.53%~ 110.00%
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Figure 1 Representation MRM chromatograms of five alkaloids and interna standard. A: Blank plasma; B: Plasma samples; C:

Plasma added with reference standards.
pa matine

I: Coptisine; II: Jatrorrhizine; 111: Palmatine; |V: Epiberberine; V: Berbering; VI: Tetrahydro-
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Table4 Standard curvesand LLOQ of 5 kinds of analytes

Analyte Curvilinear equation Concentration range/ng-mL ™ R LLOQ/ng'mL™*
Palmatine Y=0.1324 x - 0.322 0.11-468 0.9989 0.11
Coptisine Y=0.0487 x—0.2835 0.11-472 0.996 4 0.11
Epiberberine Y=0.154 x— 0.826 6 0.11-470 0.996 6 0.11
Berberine Y=0.1104 x—0.127 2 0.29-1184 0.998 8 0.29
Jatrorrhizine Y=0.0981x- 0.269 1 0.09-376 0.997 9 0.09

Table5 Accuracy, precision and matrix effect of 5 kinds of analytes
Concentration Intra-day (n = 5) Inter-day (n = 15) Matrix effect  Matrix effect
Analyte g mL - ~ - — X + 9)1% RSD)/%
ng-m Accuracy (X +9)/% Precision (RSD)/%  Accuracy (X +)/% Precision (RSD)/% (X=9/% (RSD)/%
Palmatine 0.2925 0.94 +0.03 12.06 0.89 + 0.05 12.15 99.69 + 5.88 5.90
14.625 0.99 + 0.05 7.00 0.95 + 0.06 6.26 80.28 + 4.03 5.02
374.4 0.94+0.04 5.25 0.95+ 0.08 4.47 7592+ 121 1.61
Coptisine 0.295 0.89 + 0.05 12.41 0.90 + 0.09 9.64 94.88 + 6.44 6.79
14.75 0.97 + 0.07 9.48 0.89+ 0.06 8.19 83.23+3.90 4.68
377.6 0.94 + 0.06 6.03 0.92 + 0.04 6.24 79.89 +0.18 0.22
Epiberberine 0.275 0.85+ 0.05 11.34 0.88 + 0.05 12.26 90.67 + 2.54 2.85
13.75 0.91+ 0.09 10.92 0.86 + 0.04 8.74 87.34 £ 5.64 6.46
352 0.94 + 0.06 6.16 0.94 + 0.05 7.12 85.48 + 2.68 3.13
Berberine 0.74 0.91+ 0.09 11.62 0.89 + 0.08 12.15 103.13 + 7.53 7.32
37 0.99 + 0.02 1.89 0.94 + 0.06 5.49 98.23£5.23 532
947.2 0.95+ 0.06 6.82 0.95+ 0.04 4.47 88.88 + 2.30 259
Jatrorrhizine 0.235 0.90 + 0.06 13.37 0.90 + 0.04 13.46 99.83 + 5.02 5.03
11.75 1.05 + 0.07 8.88 0.92 +0.03 7.19 95.23 + 4.42 4.64
300.8 0.97 + 0.05 4.95 0.95+0.04 4.45 91.4+3.30 3.61
Palmatine Coptisine Epiberberine
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Figure2 Mean plasma concentration-time curves of 5 alkaloids in rats with an oral administration of Jiaotai pill. n=10, X+s
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Table6 Main pharmacokinetic parameters of 5 kinds of analytesin rats.

n=10, x+s. P<0.05 ~“P<0.01 vscontrol group

Compound Group tya/h tmax /N Cra/ngL™? AUC, /ug-L™%h AUC, . /ug-L™*h
Palmatine Control 3.11+051 1.00 + 0.00 122.96 + 15.32 260.64 + 22.43 270.87 + 24.13
Model 412+1.65 1.00 + 0.00 24527 + 27.71" 320.65 + 15.43" 32751+ 16.64"
Coptisine Control 411+ 256 0.93+0.14 166.69 + 56.82 369.89 + 30.57 385.89 + 29.72
Model 5.39 + 1.66 1.00 + 0.00 357.91 +31.06" 465.52 + 26.92" 481.76 + 29.25"
Epiberberine Control 418+ 181 1.00 + 0.00 128.56 + 15.50 271.95 + 22.78 288.56 + 28.27
Model 4214137 1.00 + 0.00 276.80 + 41.24" 352.48 + 21.22" 360.14 + 21.85
Berberine Control 352+ 0.56 0.97 +0.11 430.7 + 68.72 985.79 + 81.64 1003.20 + 84.17
Model 408+ 1.39 1.00 + 0.00 993.62 + 79.92" 127553 + 56.96" 1304.08 + 63.70"
Jatrorrhizine Control 3.90+ 1.05 0.97+0.11 66.12 + 13.44 12871 +11.32 134.05 + 10.72
Model 464 +1.05 1.00 + 0.00 12064+ 10.7" 188.20 + 11.17"" 191.61 + 11.29™

o MBIMHHELE T CHEFHBEAE BN, H B
BNUAH, U TN W (R340 T FE RS, WO 2N,
KMEZET 0.1%H . 0.05%F L. 0.1%F R (& 2
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TR, R R ss RiF. BT, 3Em. &£
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ARSI R A 10 BN , xoR BT S
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WINZish 2 25, SIERAMLt, 23 ATEIER.
FONBERG . /NEERE . ZGARBRLEANAR K RAR Ity T
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VIR )ty B0A 1R S 5 M AEYITR ) tma G 2 35
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i~ 243 MR R IS DA B A P A< B 43 ) D T K BRI
1.99. 2.14. 2.15. 2.3. 1.82 %, AUCy 735N 1.23.
1.25. 1.29. 1.29. 1.46 %, AUC, .73 %4 1.21. 1.25.
1.24, 1.30. 143 f%, BREE/NEEH AUCy G i & V%
FAh, HA A REEE R, RPLRRI T 5 A
P AE FAR K B A4 A B B A i, AR R R
TIEHA.
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Wi~ A~ EAR (HPA) BHIhERIC T 20 759 0
SHRHRAS, TTRE 3 BUAR ) — Se S M I R, e
s st LY 0 0 AR T 00 AL 90 R 2 s o £ 390 MR A5 K
B4 Y CY PA50 R PR i A A8k, IR AR AT B2 20 2
U 5 AR WK o AE IE E LRI 2K B A PN 2
I 28 AN R S K . Brzozowska 25182 31 P-#E 2 1
(P-gp) FRIA Ik 2k 1T B8 5 BUMALRE, 17 /)N BE B 55 A=

I P-gp (KRS, SIEIRA T P-gp (TS S
BN R TR . Ak, Zhu PR ST
AR KB 38 B R & A AR T, T ZE P B A Y
MR AR W 5 P 3 TR B O R 1P, kb AT B 5 Sk
Wi AL 245 34 A VRIS KSR A P B AR A o SIS i AL A
HIRZA, LB AH LLI/NERCOARN S R LY
FEFIAICIR S T ML 5 B 55 kA R 35 AR AL, FTRE S
Db — bl 2 F D R IE R 2 B BARHLE] AT fr R
BT o ABARERI A, FHAE AT BE 3 BU2 W) 1 245 9K
FEAE AR BIAZ AL, $ 7 i PR S SRR AE S A 24751
B3 2
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