2020 4F 8 A HoR 7 August 2020
BAE EHIW Chinese Traditional Patent Medicine Vol. 42 No. 8

(& F]
BERAARI0MESEEBEOCNIRBARAEGEREPHNARSH

DR, wHEwW, X A7
(LiEFEHARFHEE LEKR, Ei#F 200021)

WE: BW ZRBEATTHEEE, BAMIIEE, DRI, M, BET, BEET, WAE A, §EE B, ¥
FE C, FA T RO B KRAEG BN WHL NG, Bk SEEkgaEdE 2o ImBiiiE, X
I B AT REMAITIREMR (0.16, 0.31, 0.63 g/mL) 30 J&, LC-MS/MS il E & W0 & &, 747K Phenomenex
Luna-C @8 7%H (2.0 mmx 100 mm, 5 pm); JshHAHK-ZE-0. 1% FER, BHEE RS, ARAR R 0.8 mL/min; AR
40 °C; HMIE B FRIEE FHEEEN, SRV N, &8 10 s ES HEBRNEERR R (7>0.999 0),
AR 86. 53% ~111.96% , KLY RSD 1.09% ~12.66% , #5252 h J5, [F—HISA KA TP & RS &
B2 (P>0.05), HEERTFZEN 14, B HHAM 9 F P EHEEINTA S, &80 & b E 4257
EHINT R, SR ERT 0.882 5, it R RE TS, AT TR A T IR YT AR 0 T 3 0B 1 2550 R

JET
KB M RS B I BHSSAE; LC-MS/MS
FE45ES . R969. 1 XEkbRERED . A MEHS: 1001-1528(2020)08-1965-07

doi; 10. 3969/].issn.1001-1528. 2020. 08. 001

Tissue distribution of ten constituents of Lujiao Decoction in left and right
kidneys of rats with chronic heart failure

MA Jing-ya,  SHI Xiao-li, LIU Li"
( Shuguang Hospital Affiliated to Shanghat University of Traditional Chinese Medicine, Shanghai 200021, China)

ABSTRACT : AIM To investigate the tissue distribution of psoralen, isopsoralen, loganin, naringin, hesperidin,
icariin,, epimedin A, epimedin B, epimedin C and baohuoside I of Lujiao Decoction in left and right kidneys of rats
with chronic heart failure. METHODS The models for chronic heart failure were established by abdominal aorta
banding, after which rats were given intragastric administration of Lujiao Decoction suspensions (0.16, 0.31,
0.63 g/mL) for 30 weeks. LLC-MS/MS was adopted in the content determination of various constituents. The
analysis was performed on a 40 “C thermostatic Phenomenex Luna-C g column (2.0 mmx100 mm, 5 wm), with
the mobile phase comprising of water-acetonitrile—0. 1% formic acid flowing at 0. 8 ml./min in a gradient elution
manner, and electrospray ionization source was scanned in positive ion mode with multiple reaction monitoring.
RESULTS Ten constituents showed good linear relationships within their own ranges (r>0.999 0), whose
relative recoveries were 86.53% — 111.96% with the matrix effect RSDs of 1.09% - 12.66%. At 2 h after
administration, the contents of various constituents in left and right kidneys of rats demonstrated no obvious
differences in the same dose group (P>0.05) , but the average contents of the other nine constituents ( except for
baohuoside 1) in left kidneys were lower than those in the right kidneys. The contents of various constituents were
increased with the enhancement of administration dose, whose linear fitting degrees were more than 0. 882 5.

CONCLUSION This stable and reliable method can be applied to studying the pharmacodynamic substance basis
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of Lujiao Decoction in treating chronic heart failure.
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( FIERE B RL =R A BR A R ) 5 SK7200B 8 75 i1
HER (LERFSBEAIESARAE) ; ViexMixer
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Yl AT IES SYXK (97) 2014-0008, 7F 18~
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2.1 &4t

2.1. 1 o 35 Phenomenex Luna-C,, {4 i f
(2.0 mmx100 mm, 5 wm); WK (A) -2
(B) -0.1% WM& (C), BEEFM 50% I EE, #f B2 Uk
B (0~0.1 min, 9% B, 90% C; 0.1~ 6.0 min,
9% ~36% B, 90% ~60% C; 6.0~9.0 min, 36% ~
72%B, 60% ~20% C; 9.0~10.0 min, 72% ~ 81%
B, 20% ~10% C; 10.0~12.0 min, 81%B, 10% C;
12 ~ 12.01 min, 81% ~ 9%B, 10% ~ 90%C;
12.01~15.0 min, 9% B, 90%C ); & 1 % &=
0.8 mL/min; FEif 40 °C; FESERE 4 C; dEFE
& 10 pL,

2.1.2 ik EmIEETEIEE THES, £
RS s A5 25 psi (1 psi=0.133 kPa); il
B9 psi, B FWIZEHEES 500 V; & FFEE
550 C; ZALSE 55 V; HiBIAE 55 V; EiRH
FE . BPACH Rl B AL A S G0 0 R R D

#1,
2.2 ERHE
2.2.1 XTHESAM R I E s, &

T 10 mL i, HEEREITRBE R ZIE, 1A,
BAG W BOE R, 50% I EER R, BNS,

2.2.2 W KSR E S ARG e, 85T
10 mL &, HERAIFmBEEZIE, 1B, B
EWBGE T, 50% H R RS, RIAS (50 ng/mL)
2.2.3 brRAEMZAESAT HU300 pL =S HEH
SRR, RSB IMART RS . NARIA R4S 10 pL J5 i
friab 3, BIAS (EERH. M H . B,



2020 4F 8 A
¥4 £l

R %

Chinese Traditional Patent Medicine

August 2020
Vol. 42 No. 8

F1 RGEERBERBXSH
Tab.1 MS selector channels and relative parameters
R A REERE R G

% m/z
&V RV ®/VOHHEE/V

AR 187.1/131.1 80 10 35 10
SAME IR 187.1/131.1 80 10 35 10
BT 408.2/229.1 40 7 15 9
Tl Bz 581.3/273.1 50 10 25 6
AR 611.2/303.1 60 5 35 12
e cYiegt] 677.3/531.2 60 9 24 14
WIFEE A 839.3/369.1 80 7 50 12
WHFEE B 809.3/369.2 50 9 50 10
WIHEE C 823.4/369.2 70 7 55 12
e | 515.2/369.1 60 9 16 15
Bk 7 (IE B

FH ) 453.3/230.2 80 10 30 10

EE A, WIBEE B, WIBEE C, EEE, IR
£, AR R . REWIRERIES NN 0,072~
72, 0.144~144, 0.096~96, 0.072~72, 0.072 ~
72, 0.072~72, 0.036~36, 0.481~481, 0.572 ~
572, 0.024~24 ng/mL) . [7)E il % B & 42 i 4 i
W

2.3 HmFa®E RHOIEIEEAE., BER
B 300 WL 75 IR V510, K%M 10 pL )
FREW, WHEIR2T 1 min JFREEAIA 4 55 A5 00
WEEM, WHEWEY 3 min, 4 °CF 10 000 r/min &
L 10 min, B EWEW, WiRFRART, K465
A 150 pL 50% H EEE %, WBER Y 2 min,
4 °C"F 10 000 r/min &.0> 10 min, WH W RHETT
LC-MS/MSZ#7 .

24 BHRSAZTHERIABEREZL S8k
(97, KERFIZSE, MG 4% KA SR R B
JEMEMEEE, TRI%T 0.5 em AUFIE FILR KK
FIFE I, FC IR i A B ER /K AR Bk 4% T B 1
A BRI S IS R A 2, BRI 330
ik, FEXUNE Sk Z 8] 3 2508 E sk, H 4-0 5 H
2R LK IE E B 6 SIS R EIE AL, FF
LALSEBUN AR NG, 45 LA B 28 gH R vk 5%
HGHVZ . Bk BFARAKRBITE ., REEFIIKE
AGEFL, HARBAELPRRIBRIZA , AR5 KRR,
MPRENH&ER, E2:3d, K1k,

2.5 SHHFERFALKRE @G, KBAEMN
KERFEHL I M T AR | AAIZH K JEE 5 G = 2
(0.16 g/mL) . HFIHEA (0.31 g¢/mL) . A
(0.63 ¢/mL) (7 ABEM TR F K 8, 15.5,

31.5 ¢ FELET, NMUKEZREZE S0 mL), BFAR
4, BB KRS A T2EmK, A& REA
K B AT AR 25PN B, SALR RN
7 ml/kg, BFR 1K, 230 FH, BIERTHLR
iR, RELEBIEARKMEB LG 2 h IR,
FEhkIm, & TR0 T, B A B E,
A PRER KT VR AR B ML, A 4 5 ZE IR A3,
-80 C F-1T,

2.6 it F4aA IFEERLL (vxs) Fon, dH
B8R B R 7 22081 (one-way ANOVA) |
P<0.05 FnEFAAGIFE L, RHALEMS
Tk, USRS EARSHARENLR,

2.7 FEFEFK

2.7.1 TlEtk, REEIRE ARLEHET 6 it
2 AR AL, BTk R4
ZUSPIRESN . SR 2505 2 h B A 2150 30k B i £ i
B, RIS N IR S AR AR I S DA PR 3
FESIE, IR DMERE L (S/N) =10 B A9 i &
WREE e IR, A orgB i R %
JEE, REBERL, WK1,

2.7.2 HMWEXRFZLE H “2.2.37 TR L
HERUEMZRRE SR, 76 “2. 17 TAAF T R
Ao DARWR TR B AR bR (X)), U5
PRGN AR (V) SEATIIE, S55R WLk
2, AR A FERS HVE BN R RAT
2.7.3 FEEE. MEMREIRKE % “2.2.37 BT
Tkl BRI A, “2.37 TR TR
TAbEE, FE “2.17 WA TN E, F—XNA
AT 6 R, THAEH NKEE RS, ELLE 3 d, B
LR, B H B SRE, 450 0% 3, nHNZ Tk
K R AT,

2.7.4 Il BRETRON IR 4% “2.2.37 T
T A B AR SR, B PR R AT
6 1, % “2.37 Wik miALE, 7 “2.17 Wi
ST HEREIE , TESRAS MUY . NARIEIIAR ; B
U HAEW, 7 «2.37 TRy ki (2
CHIER TR k), AR BT kR
B . IFRIATRAS 10 pL, BRREIAL30 pl 50%
HEE T, WEYET 3 min, 4 C F10 000 r/min%
05 min, 10 pL BVEWIEAT M A7 BL i AH
[F) Jo e VA B (AR HE I R v, ¢ “2.37 T
TPk AL B, A TR AT 6 iy, SRR
4, WIHNZ I IO R 4T
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1. ek

1. loganin 2. naringin

2. MiEH 3. REH 4 WIREA S WIEEEB 6 WIEEC 7. BAFEET 8 AEIRE 9. FAMEIEE
3. hesperidin 4. epimedin A 5. epimedin B 6. epimedin C 7. icariin
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B1 &% LC-MS/MS iR

Fig.1 LC-MS/MS chromatograms of various constituents

x2 BHRALMXR

Tab.2 Liner relationships of various constituents

W5 lEp s ApEms
(ng-mL™")
FiNEgE Y=0.013 3X+0. 003 66 0.481~481 0.999 8
SAEIRR Y=0.013X+0. 005 33 0.572~572  0.999 9
R Y=0. 025 7X+0. 009 65 0.072~72  0.999 3
il B A Y=0.002 49X+0.000 306  0.144~144 0.999 9
(At Y=0. 004 07X+0. 000 9 0.096~96  0.999 8
ey ea i Y=0.061X+0. 002 84 0.036~36  0.999 7
WFEE A Y=0. 008 99X+0. 001 42 0.072~72  0.999 7
HIZEE B Y=0.028 5X+0. 001 9 0.072~72  0.999 9
HIZEE C Y=0.026 5X+0. 003 59 0.072~72  0.999 4
FRA Y=0.031 2X+0. 004 82 0.024~24  0.999 2
2.7.5 REMIRE 4% <2.2.37 WF AR &

FREPE RS, BRI AT 6 4y,
FRHAZERTHE 6 h, 4 CT [ shilbFEds ik

1968

B 24 48 h, REZRRE3 WanketE, 4530k
5, FIANZIT IR EE R AT
BB oA e lmw, [Rl—HFEd NS
SHERBRAEAERETHEARLABEZES (P>
0.05), AT M A EATERET 14, 4
HoAth 9 Fp A AE A T S A AL TA B, DA
FeAf . AT, WisEE ¢, EEET . AMEIRERE
B , PR B B S AR 2R R 1 C R A TR
G, SRR T, AL A E A 4 2 )
T, Ak, AR R A AR A A
AEARE, MHB R, ML WEEE B, W
FE C EA AR AR,
3 itieE&R

BRI, O R, B EKEOR , K KRR
g LA E W EARVENT . FAH I 29 LA+ IE 5 1Y
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K3 BROBEBE, EHELRLER (n=6)

Tab.3 Results of precision and accuracy tests for various constituents (r2=6)

W N T ) p— P : ___ R :

MAHE/ (ng-mL™")  WEBHEE/%  RSD/%  MF3E/(ng-mL™") HER B/ % RSD/%

HEIRR 0. 481 0. 46 95.22 5.65 0.44 92.13 8.72
0. 962 0.93 96.45 4.28 0.87 92. 64 8.48

19. 200 19. 00 98. 81 2.02 18. 81 97.98 6.83

385. 000 384.33 99.97 3.41 369. 06 95.93 6.75

SAEIER 0.572 0.55 97.91 4.47 0.53 92.85 6.13
1. 140 1.07 93. 87 6. 00 1.03 94.27 9.07

22.900 22.97 100. 40 2.35 22.95 100. 69 5.41

458. 000 478. 00 104. 50 1.83 453.33 99. 04 6.48

T 0.072 0. 07 101. 86 8.20 0.07 98.37 10. 04
0. 144 0.14 98. 50 5.76 0.14 98. 17 8.08

2.880 2.81 97.30 11.17 2.90 100. 65 10. 44

57. 600 52.00 90.25 1.86 55.32 96. 06 10. 33

HhE T 0. 144 0.14 100. 54 7. 80 0.14 100. 46 10. 16
0.288 0.29 101. 80 2.77 0.29 100. 96 7.98

5.760 5.80 100. 88 3.17 5.70 99. 09 5.81

115. 000 114.33 99. 38 1.81 110. 04 95. 61 6.55

i3 At 0. 096 0.09 97. 68 12. 66 0. 09 93.56 10. 04
0.192 0.19 97.50 7.23 0.18 94.52 6.67

3. 840 3.86 100. 47 3.62 3.80 98. 86 6.07

76. 800 75. 47 98.22 3.20 74.95 97.51 6.47

R 0.036 0.04 97.95 11.62 0.03 92.26 10. 99
0.072 0.07 95.50 6.13 0.07 95.90 9.42

1. 440 1.38 95.55 3.81 1.42 98.76 6.55

28. 800 28. 68 99. 38 2.90 27.72 96. 11 6.42

HIZEE A 0.072 0. 07 102. 97 7.27 0.07 99. 88 11.27
0. 144 0.14 99. 37 4.25 0.15 101. 00 6.75

2.880 2.96 103. 10 4.36 2.89 100. 48 7.51

57. 600 58.37 101. 40 2.28 56.38 97.96 7.18

HZEE B 0.072 0.07 105. 02 13.13 0.07 91.83 14. 86
0. 144 0.14 97.98 9.06 0.14 98.58 8.32

2.880 2.93 101. 75 5.10 2.91 101. 31 5.82

57. 600 57.55 99.95 2.05 55.63 96. 52 7.05

HIEEE C 0.072 0. 07 101. 08 6.16 0.07 98. 01 9.24
0. 144 0.15 104. 01 7.71 0.15 104. 33 9.25

2.880 2.95 102. 68 2.85 2.94 102.52 5.51

57. 600 57.25 99.45 1.29 56. 19 97. 62 6.48

FHA 1 0. 024 0.02 96.35 7.23 0.02 100. 00 10. 10
0.048 0.04 91.92 6.23 0.05 96. 97 9.22

0. 960 0.97 101. 07 3.12 1.02 104.23 10. 06

19. 200 19.35 107. 50 4.25 17. 86 99.36 9.46

x4 BEESEKER, BRBMAEER (n=6)

Tab. 4 Results of recovery and matrix effect tests for various constituents (n=6)

% R/ (ng-mL™")  HIXTEIRCR /% FLFALM RSD/% BT JREWE/ (ng-mL™") M EICR /% iU RSD/%
HEIEER 0. 962 100. 44 5.53 TR 0.072 101. 17 7.16
19. 200 101. 03 1.94 1. 440 86.53 2.70
385. 000 98. 15 2.01 28. 800 90. 67 1. 64
AT R 1. 140 98. 69 8. 60 HHE A 0. 144 101. 15 5.82
22. 900 98.95 3.63 2. 880 93.36 2.81
458. 000 96. 40 2.59 57. 600 95. 16 2.05
R 0. 144 111.96 6.90 WIFEE B 0. 144 108. 44 3.19
2.880 98.43 2.77 2. 880 97. 12 2.48
57. 600 97.24 4.85 57. 600 95. 66 1.99
HhE AT 0.288 102.75 12. 66 WFEE C 0. 144 101. 67 5.17
5.760 101. 81 2.96 2.880 97.96 1.09
115. 000 96. 64 2.18 57. 600 95.70 1.87
R AT 0.192 104. 15 11. 80 FEHI 0. 048 108. 18 6.00
3. 840 100. 38 1.71 0. 960 97.81 3.99
76. 800 95.91 1.56 19. 200 95.35 3.59
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x5 BHAREMRBER (n=6)

Tab.5 Results of stability tests for various constituents (n=6)

o Jitte e B/ (R 5 &AR/ARR TS5 /%

(ng-mL™") FERTHE6h 4 CTAZNVRRTHE 240 4 CT AR TS 48 h YRR 3 X

HEIEE 0. 962 101. 63 98. 05 93.76 94.28

19. 200 98.90 94. 48 92. 60 102. 69

385. 000 98. 13 94. 60 93.49 101. 17

SAEIRR 1. 140 102. 18 101.25 94. 61 96.78

22.900 100. 81 97.15 93.92 103. 49

458. 000 96.75 95.63 93.90 103. 38

TR 0. 144 94.32 103. 63 105. 97 87. 89

2.880 98. 89 100. 47 96. 58 92.51

57. 600 99. 85 103. 01 98. 62 99.07

HhE AT 0.288 87. 88 94. 49 90. 10 95. 84

5.760 99. 38 95. 88 93.36 85. 04

115. 000 97.61 96. 96 93.76 85. 17

B A 0.192 96. 99 91.06 83. 84 115. 00

3. 840 98.03 97.46 92.54 110.72

76. 800 97.91 96. 91 94. 40 107. 51

TR 0.072 102. 82 102. 90 90. 38 95.17

1. 440 101. 40 100. 42 99.12 83.10

28. 800 100. 07 98.72 98. 04 30. 82

WIFEE A 0. 144 110. 66 102. 90 109. 68 103. 04

2. 880 101. 95 103. 46 104. 95 99.71

57. 600 99.93 100. 93 105. 38 96. 87

WIFEE B 0. 144 96. 26 102. 15 102.13 108. 89

2.880 100. 08 101. 46 100. 81 111.28

57. 600 99. 08 99. 86 103. 25 109. 11

WIFEE C 0. 144 112. 47 107. 54 110.23 100. 63

2.880 98.52 99.50 100. 69 94.29

57. 600 99. 81 100. 32 102.92 97.58

FER 0. 048 98. 48 98. 47 92. 14 105. 04

0. 960 106. 28 100. 05 94.95 100. 38

19. 200 106. 23 97.89 95.90 110. 59

x6 BRAERREEBHEPHEARANT (ng/g, X5, n=4~6)

Tab. 6 Tissue distribution of various constituents in the left and right kidneys of rats (ng/g, x+s, n=4-6)

R FA AR 4l REFA 7 2R REFA 7 e 2l

% " , V= V4 . . A= v4 . . = v4
Vo= aR=y o V= palzs o W Ry o

R 124.84+92.60 138.32295.48 0.90 162.64+68.20 166.44+70.80 0.98  264.56+104.80  305.96+106.28  0.86
bt 2 17 3.60+3.92 5.76£5.96  0.63  8.20%3.36 9.08+5.76  0.90 36. 60+31. 08 67.04£35.60  0.55
A 4.88+4. 88 7.68+7.80 0.63  9.64+3.76  10.80%5.52  0.89 44. 44+38. 84 87.12+48.12  0.51
HIFEE A — — — 2.0420. 92 2.16x1.28  0.94 8.68+7. 88 16. 96+9. 80 0.51
HHFEE B 3. 60+4. 24 3.92+¢4.16  0.92  5.44+2.28 6.16+3.44  0.89 24, 12+21. 64 47.72+28.20  0.51
HIFEE C 4.12+5.32 5.9246.04 0.69  8.36%3.32 8.72+4.80  0.96 35.52+31. 52 69. 64+40.64  0.51
e eiegtl 4.72+6.76 8.76+7.64 0.54  8.73%3.93 9.90+5.88  0.88 38. 00+33. 60 74.00+42.80  0.51
HEIEER 95.20+52.08 123.40+33.52 0.77 180.04+83.64 236.16+90.40 0.76  342.96=80. 00 413.88+156.12  0.83
SAMEIEE  373.12+327.28 407.48x149.36 0.91 682.96+276.56 769.32+209.76 0.89 1 379.00+364.08 1 434.242456.80 0.96
FREAT 2.84x1.00 3.00£1.20 0.95  7.20+3.20 5.08£0.92  1.41 14. 04%10. 60 29.00+14.84  0.48
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Tab.7  Relationships between the contents of various
constituents and administration doses
%) Rz R
SR 0.9953 0.969 3
il Bz H 0.956 6 0.902 4
LAt 0.953 8 0.896 8
HIZEE A — 0.9115
WHE B 0.939 7 0.902 2
HFEE C 0.989 0 0.899 0
e Siegty 0.951 0 0.882 5
EHER 0.999 9 0.996 2
L XN ES 0.999 3 0.999 5
FRI 0.999 8 0.918 2
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