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Abstract: Objective To establish a high performance liquid chromatography/mass spectrometry (HPLC-MS/MS) for the
simultaneous determination of the concentration in plasma of chlorogenic acid, new chlorogenic acid, cryptochlorogenic acid,
gardenia component geniposide, shanzhiside, and genipin gentian diglucoside from Lonicerae Flos in Reduning Injection iv dripped in
healthy human body. Methods Sixteen healthy subjects were iv infused of Reduning Injection with 2 ampoules, a total of 20 mL
diluted with 5% glucose injection to 250 mL, iv injection time was set for 90 min, venous blood was measured at the different time
points before, during, and after infusion, respectively. The conditions of determination for chlorogenic acid and other ingredients were
as follows: Inertsil ODS-2 chromatographic column (150 mm x 2.1 mm, 5 pm), mobile phase (acetonitrile, 0.1% formic acid), rolling
gas 137.9 kPa (20 psi), collision gas 56.16 kPa (8 psi), spray voltage =4 500 V. The LC-MS/MS conditions for determination of
shanzhiside, geniposide and genipin gentian diglycoside were as follows: Ecosil C;g (150 mm X 4.6 mm, 5 um), the mobile phase
(methanol, 20 mmol/L ammonium formate, 0.1% formic acid, and 10% methanol), rolling gas 96.53 kPa (14 psi), collision gas 56.16

kPa (8 psi), spray voltage 4 500 V. Results The #,,,, of neochlorogenic acid, chlorogenic acid, and cryptochlorogenic acid were 1.31,
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1.38, and 144 h; Cp.x were 1 241,329 4, and 2 121 ng/mL; AUC,., were 1 972, 5 351, and 3 596 ng-h/mL; MRT,_, were 0.708, 0.790, and
0.899 h; CL were 10.3, 385, and 5.73 L/h; Vd were 16.7, 766, and 10.7 L; t,, were 1.13, 1.36, and 1.27 h, respectively. The #,,,x of geniposide,
shanzhiside, and genipin gentian diglucoside were 1.41, 1.47, and 1.47 h; C,,, were 4.49, 0.288, and 0.541 ug/mL; AUC,_ were 7.41,0.671,
and 1.22 pg-h/mL; MRT,, were 0.856, 1.59, and 152 h; CL were 2.74, 30.0, and 16.6 L/h; Vd were 5.63, 60.9, and 35.2 L; ¢, , were 1.42, 1.42,

and 1.47 h. Conclusion The method is simple, accurate, and can be used for in vivo pharmacokinetic study on Reduning Injection.

Key words: Reduning Injection; chlorogenic acid; new chlorogenic acid; cryptochlorogenic acid; geniposide, shanzhiside, genipin

gentian diglucoside; human body; pharmacokinetics

PR T VR IV 0 R 2 20 A R A
AR BT CE 259 220050217) . #AEE
TYESRAT RS E . SR W, HiRAER
i Z4G 80, 4% 10 mL. HEAER. HiR. e
Ziee, HTAMNERITBURE 0. 2L
IFST 2 W GEE T 7 i AT W pom aRE v, Bt
OB 2 IR A T P P i o e
MRS . HMGTAGE S . SIS, A o 2 R e
PRSI FER il 4 tE N, SRHASIR R
Bk, R 10 HERIAEE T ST R SR
PRE . ZARbRISY (MR T SRR WIHERR |
SRR 9 M) e RENE, FegUEig T
FHABLRE R 0.95 DL E, B 10 fhx FAeg T3 Sl
9 PR IR RUEP TR A
F UG 71 5 SR RRAE A S E A IR bR, B SCHRA
FOUESENE TH LA . PLRSAHIER, SRR
HAPUORE. Pr. bumes. CRIFRIESE 7 T 1) 25 21
YER, WOASHIE G B o S B RN 1 7 8 0 1 1 o0 A
A AR I 5, WS T AT T R R AR
TR WETFH IAET . st FIRIBAUEE )
SHACNSY CHratsig . SRR Fa st 5 ) I
REA R R, THEA N8 F 8, 5
BT AR N AR AR S AL
1 ##

1.1 AR5

BRI, VLI B SG ZRAn BR
A7, JRS 10 mL/3Z, b5 130410, X HE OB k5
R OFa 747 98%, b5 20121244) ., Bast s (it
B 98%, 'S 20121243), Kift— i RHH R
AWy SRR (FLE4 99.5%, b5 110753-
200413). FIZEPR (AR, FTES4 99.6%, #ib's
110773-201012) #EFF S 4 99.7%, b5
110749-201115) 1h#E 1 (41 98.36%, #t
100825) HUJE V- IRHXCHE T (541 98.25%,
b5 100422) Bk CA AR, FTE 521 99.5%,
L5 111761-200601), [ £ i 24 i kS @ W 5T Bt

. OIS tantal, TN RAMERIE A R A
wls HEROM RS, JOETOCERRE ik TR
A KON AR S = R R 2lK Hil 2% R 48 A il
1.2 X3E

API 5500 L 330AH €6 1% - — 2% DUMRAT 5 o 6 FH A
Bo AT BT 25 2 7-U5, Analysis 1.5.2 2> Hr8ds Ab BE &
4, £ AB Sciex Adl; WAHMIE RS, HA
Shimadzu /A 7; XS-105 BT KT, AE4s -0 R
ZAE (Rl HRAR; 17R A HEONL, £
Thermo Hi 772 #]; Turbo Vap LV HFE MR 451X,
SE[H Zymark 2],
2 Hik
2.1 FiRFHNEE

ZARNH NEARE: T 18~40 2, MEAH
I 10 2 ARERE (R s e =14 R S
& 2] 7 19~24 kg/m®, H B PEAA & 60~70 kg
LR 50~60 kg. AR, IM0E . IR
M. {EH M. BTEhAE (ALT. AST. TBIL. GGT.
ALP). ¥Ihfie (BUN. Cr). IfiH. ZFFRIHIPUE
Lo HLEL L IR X P A A SR IR AR A A 1 YA
AARKEFE 16 AR RIS (SR KR,
B g, 56 Bidbad; 2l AESE
R I EE I s 24 K2 56 — Bt = B A 2
72 DL o WA
22 GHFHERMARNEE

ZE TR AT 1 d 20:00 AL T 9% 55
Mo B AEE R, A ER (10h BA B, FikH
8:00 I ik fanvE A g T E SN 2 %, 3£ 20 mL,
DL 5% 25 B S v M B 22 250 mL JE A . ik
Gy vE ISR G 90 min, A8 F SR S B (3
mL/min), R I A5 10w IR I A — 35
ZARFE AT KR ML, BEIR 3 mL. RERER KT
Y2507 (0 h), ik L R 054 1.0 1.5 h (f
Wi S5 A0, R 2555 150 300 45 min
Fo1. 125, 1.5, 2. 3, 4. 6. 8. 12, 24 h ik
JE 7 IS e i A BB



© 2272 LEX

Chinese Traditional and Herbal Drugs 25 46 % 25 15 3 201548 H

2.3 tEMmALIE

M I, B AR AR 50 uL
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Fig.1 Mean plasma concentration-time curves of chlorogenic

acid, cryptochlorogenic acid, and new chlorogenic acid in vivo
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shanzhiside, and genipin gentian diglucoside in vivo
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*1 FER. BRERBEMFREBRAGANFZSE (X xs5,n=16)
Table 1 Pharmacokinetic parameters of chlorogenic acid, cryptochlorogenic acid, and new chlorogenic acid in vivo (X £s, n = 16)

ZH DA 2RIA R B sr SRR BERIEIR
tin h 1.36£0.286 1.27£0.329 1.13£0.202
fmax h 1.38+0.224 1.4410.171 1.31+0.250
Chnax ng-mL™" 3294+456 21214320 1241+153
AUC,, ng-h-mL™! 5351+1014 3596+678 1972+340
vd L 76602 527 10 7314 331 16 72213 994
CL Lh' 3851+712 572911065 10286+1 798
MRT,., h 0.790£0.108 0.899+0.112 0.708 £0.097

x2 HRFH. URENRETELZENEFAGKGHNFSE (X Ls,n=16)
Table 2 Pharmacokinetic parameters of shanzhiside, geniposide, and genipin gentian diglycoside in vivo (X £s, n =16)
¥ A B v 1 g 1 e e IR T
tin h 1.42£0.269 1.42£0.172 1.47£0.148
tmax h 1.41£0.202 1.4740.125 1.4740.125
Cinax ugmL™! 4.49+0.438 0.288+0.0332 0.541+0.0652
AUC., ughmL™ 7.41£1.00 0.671£0.090 2 1.22£0.190
vd L 563211477 6091218 893 35169x7 276
CL Lh' 2736372 29 950+3 992 16 575+2 720
MRT,, h 0.856+0.072 2 1.589+0.149 1.52+0.137
G T2 A5 BN 45(1): 90-93.
(i BE R B G R I TR SR S, e [B] #h 25 RSO, Edweh, S5 ST R I

SR IRIR Sk SRR B 2R R PR 1) fmax 730010 1.31, 1,38,
1.44 h; Chax 2750 1 241, 3 294, 2 121 ng/mL;
AUC_, 4354 1972, 5351+ 3 596 ng-h/mL; MRT,_,
23992k 0.708.0.790. 0.899 h; CL 434 10.3.3.85.
5.73 L/hs Vd 535024 16.7. 7.66+ 10.7 L; t1, 735
9113, 1.36+ 1.27 he EF1 iatr xt)e ¥l
FEXCHEEF 1) tmax 239000 1.41. 1471 1.47h; Cpax 7
4 4.49.0.288. 0.541 pg/mL; AUC, 535k 7.41
0.671. 1.22 pg'h/mL; MRT,_, 2> %14 0.856. 1.59.
1.52 h; CL 43510 2.74. 30.0. 16.6 L/h; Vd 735
H5.63. 60.9. 352 L; 11,7000 1.42, 1.42, 147
h, 55 SCRRIROE () B g 4 A 2 U0,
AARI [F I ST T AT TR AR AR
THTE B E AR LC-MS/MS 4387 772,
T A3 25 5)) %7 2 B0 Wi R ML 245 3 M IR 22 4 . 55 3
M2t 2%,
S 30k
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