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ABSTRACT: AIM To study the pharmacokinetic behaviors of four constituents in Ligustrum lucidum Ait. in rat
plasma. METHODS Rats were given intragastric administration (0.6 mmol/kg), after which blood sampling
was performed at 0.083, 0.25,0.5,1,1.5,2,2.5,3,4,6, 8, 10 h. UPLC-MS/MS was adopted in the blood
concentration determination of four constituents, DAS 2. 0 software was used for drawing blood concentration-time
curves, and pharmacokinetic parameters were calculated. RESULTS Specnuezhenide, oleonuezhenide,
nuezhenide G13 and salidroside demonstrated the C,  values of (1 030.2 + 125.8), (920.2 £98.9),
(582.3+44.6), (13635.2+1217.5) ng/mL, T, values of (0.6 +0.2), (0.6+0.2), (0.5+0.1),
(0.6 +£0.3) h, t,, values of (3.2+0.6), (4.3+£0.4), (4.2+1.1), (6.2+3.2) h, and AUC,_, values
of (2370.7+152.5), (2343.8 +148.2), (1917.5+136.6), (23483.6+2014.3) ng/(mL - h),
whose blood concentration-time curves accorded with two compartment model. CONCLUSION  Compared with

specnuezhenide, oleonuezhenide and nuezhenide G13 in L. lucidum, salidroside is more beneficial to body absorp-

tion due to its higher bioavailablity.
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FRATD) 5 XK96-B PRigi A (2248 B BBy
MMABRAF) 5 Cleanert™ ODS C, i AR AE HU/INAE
(K Agela AF]) .

1.2 X2 FReoldy . e iy, Luldy GI3 X
WA CAf, SAEY >96% ); Z05 K H X IR
Crp B 24 R e S B, it 110818-200404,
BAE >98% ) BEAEMEH X IR ( REEIRM A
PR s AT PR 2\, iS5 20120528, & A A >
98% ) ; KA HE XTI (battih g BBV EYHARA
PRy F], b5 MUST-14031901, &4 & > 98% ).
R G . Wl CRCE R migkal (R
T I AR Al Ak S i A BR A E ) 5 K S Al K
( Milli-Q Integral ultra pure water system il £, E[EH
Massachusetts 2 7] ) 5 HA 32 4 2 Frali

L3 vty fEREHEYE SD KB, SPF 2%, (RN
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5 SCXK £:20130001)

2 FEEHER

2.1 sR&EERE S R o Tl T
WO GI3 | ZLECRTT . BRI . KA 1
e S mg, BF S5 mL i, WERREZEZE,
35 1 mg/mL AR B RER, 5256 I Y s R 2
JIit I e

2.2 Higsld WU UUH . W i, Lol
GI3 | ZLERIFXIRAAS S mg, BT S5 mL &,
KM RERZIEE, 155 1 mg/mL B, FH M # B¢
2 Jir s BRI

2.3 R

2.3.1 Hpe o, W i, ot G130 H
-80 CHRAFRYIMAAE S, Fil TR, B 200 L
B 1.5 mL EP &, 10 pg/mL BEAEREH (N
BR) X HEAEW 10 wL, WS BEIRS] 3 min, MREE
AT Ak 304 9 1A A€ B0/, o HdE IS
I mLAE Kk BE, FEZUEM, A 1 mL BB
W, 37 CHRAWT, 5 50% HEE 120 wL &
7, 14 800 r/min B0 15 min, HU BIEHK, FFE
e

2.3.2 ZIERH W - 80 CRAF B I AL i
200 pL, ZE T, A 50 wg/mL KAz X IR
AR 10 wl, PAEPRZ 30 s, A L 400 plL,
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PAHRIEA] 2 min, 14 800 r/min 2.0 12 min, B _FiE
T 400 wL, 37 CHERAMT, BRI AV i s
120 pL B, 14 800 r/min B> 15 min, B 75
W, PEREIE

2.3.3  SPE [FEAHZEBUNEE 4L SPE [H A A BUN
HEFHEE A3 3 Yk, BRR 1 mL, P ZE IR K R
AhFE3 K, &

2.4 &iE4&4 ACQUITY UPLC® BEH C, fiif 4t
(2.1 mm x50 mm, 1.7 um); WM (A) -
0.1% HEZ (B), BEEMEM (0 ~1 min, 95% B;
1 ~3 min, 95% ~5% B; 3 ~5 min, 5% B; 5 ~
7 min, 95% B); #£JE 30 °C; &7 E 0. 3 mL/min;
R T plL,

2.5 k&M MRM ZR NI, HmEsE 5
T BAEHEE2.5 KV, 2K 3 V; BRIR
JE 120 °C; JBLiaFFIAIREE 400 °C 5 Rl E 20 eV
(FELiir) | 30 eV (WL o) . 15 eV (L uiff
GI3) ., 15 eV (ZLEKH) .20 eV (BEIEWEH) .
15 eV (K#H); HEFLHLIE 38 eV (FE&LUify) .
55 eV (WM& uitr) ., 45 eV (Lviff G13) ., 55 eV
(LI KH) . 46 eV (BEACHET) . 55 eV (K#
)5 WA S SARFUR & 800 L/h; HR#& vidf.
Lol . LUiiF G13. IR HE . BRI, K
WtE m/z 43 5k 685.46 ~523.71, 1 071.72 ~
686.05. 1 071.66 ~ 685.96. 623.52 ~ 161.03 .
299.36 ~119.09 , 285.28 ~123.04,
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0.5 hJFIMIERES . 25 FUS I £ vTHE st IR . K
FEE B & viE 0.5 h 5 M RE S . 28 A I3 4
Lot IR KB AR T 0.5 h JE I SRR
d, 4% 2,27 TR IR GIA AW, TE “2.47 AN
“2.57 TR UEREE, AL ~4, nA,
4 Bl o> C i W T R AT, %5 R P R 9 I G A
BT, FIZ kTR

2.6.2 MR ZE BAEHMMKEE, MAX
RS, 0 S IEC ) B A R L DT 20, 50, 200,
500, 1 000, 2 000 ng/mL, 3% 0iFF 50, 100,
200, 500, 1000, 2 000 ng/mL, % B G13 100,
200, 500, 1000, 1500, 2000 ng/mL, 4T KiF
100, 500, 2 000, 5 000, 10 000, 20 000 ng/mL
(O RE N, ¥ “2.27 TR ekl 2wk, 7E

B BE /%
IOON it i 1 {8} ] a

w Y [
" iy, (2w yine

50r

0 ! f/min
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A ZBAME

WL EE /%o 1
100 -

50

0 t/min
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B. %% [ M 3+ LU R+ KB 1 (WHR)

5 E /% 1
100

50F

. s . L s L L L L L L L L s t/mi
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C. BB RRY 1 hJm MK+ K b

L. ZLRRTY
1. salidroside
E1 g5X%H MRM &ifE
Fig.1 MRM chromatograms of salidroside

“2.47 F1 “2.57 WA EREIE . DAL B
AR (X)), B 5 BRI TR AR Z L o AR A
(Y) #EATmlE, Z5R0ER L, &SRS 7ES A
RN R R A

®1 BESBHXER

Tab.1 Linear relationships of various constituents

WA e , Ly
(ng-mL™")

P A Y=0.0003X +0.008 5 0.9994 20 ~2 000
e st Y=0.0004X +0.0145 0.9994 50 ~2 000
LA G13 Y=0.000 2X +0.0174  0.9990 100 ~2 000
LR RAT Y=0.000 2X +0.001 6  0.9995 100 ~20 000

2.6.3 MEWELALR WA KIS, A X IE
AR BCHI RS . L R BRI A (Y
4 HTH 20, 200, 2 000 ng/mL; {4 i 1F 50, 500,
2 000 ng/mL; % #3F G13 100, 500, 2 000 ng/mL;
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1. Zvitf G13

1. nuezhenide G13

B2 %oiH G13 MRM i [E
Fig.2 MRM chromatograms of nuezhenide G13
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Fig.3 MRM chromatograms of oleonuezhenide
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Fig.4 MRM chromatograms of specnuezhenide

ST EERAF 100, 2 000, 20 000 ng/mL), 475 {57,
Fie “2.27 WURrRI LW, 7E “2.47 F “2.57
WA N 3 d, MR T . Il vl
ol df G13 . 205 KT H PR % & RSD i [l 43 31
F 4. 7% ~7.6% . 3.2% ~5.5% . 5.0% ~7.7% .
4.5% ~ 6.3% ; H [ 45 % & RSD ju [l 4 %l K
4.2% ~6.2% . 3.9% ~5.3% . 4.1% ~ 6.5% .,
2.1% ~5.7% , FRIZITEAEEE RIS
2.6.4 FuEtERE B HImMEGE R, AKX
PRI, “2.6.3” T AR, . m i
FEMSRAE S, AT S 6y, AbFRJS MR & 4 3 T
-20 CykAETCE 6 d (MER I AiEO0, 1
4. 6d), FRTHEOGCHCE 12 h (W€ R E Y 0
3.6.9, 12 h), # “2.27 W FhHELBE, 7F
“2.47 F “2.57 TR AR E, AR T
-20 CYKFH R E R VT W . &l
1 G13 ., ZL50K 1 RSD G 73514 4. 2% ~5.4% |
4.1% ~6.9% . 4.0% ~5.1% . 4.9% ~7.9% , F
T REOGCE 12 h B4 008 5.3% ~7.1% |
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4.1% ~6.8% . 4.1% ~6.2% . 5.1% ~7.8% ,
W27 RS E T R A

2.6.5 IR B RIS S, AKX
AR R A, 2. 6,37 TR, ff, mpER K
JEMAEAE S, AT S 4y, % “2.27 TR 5kt
L, AR “2.47 K0 (2,57 WURAETRHEREN E, I
PR T . I DT oot G133, ZLEERAF
T AH X 1m] e 58 3 ) Sk 97.2%  96.2% . 98.5% |
97.1% , RSD JE 4350 5.4% ~6.3% . 4.7% ~
5.4% . 4.6% ~5.8% . 5.3% ~6.1% ,

2.7 HEIHFATAMRT BORE 24 2, FEHLIT 4
H, BH6 H, LEWEIAE 12 h (AFIK), 75l
HEE R vTH 0.6 mmol/kg (412.2 mg/kg) . %
DI 0.6 mmol/kg (643.4 mg/kg) . Z vl G13
0.6 mmol/kg(643. 4 mg/kg), £I5KH 0.6 mmol/kg
(180 mg/kg), F 0.083, 0.25, 0.5, 1, 1.5, 2,
25,3, 4,6, 8,10 h R Bk J5 & Ik A 4% K I

B0 15 min, AN, BT - 80 C kA R
A7 £, A A FE IS I B EROE E, $%
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Fig. 5 Blood concentration-time curves for various

s

500 pL, HF 1.5 mL fFZ4L EP 4, 14 800 r/min constituents
K2 ERDEGHFESH (x5, n=6)
Tab.2 Pharmacokinetic parameters for various constituents (x s, n =6)
e Hify R Ui L i 4 A G13 LI ERAT
AUCy o1, ng-mL~'+h 2191.6 +175.3 1876.5+123.7 1324.4+£92.7 22 087.4 +1 999.0
AUC, _, ng-mL~'+h 2370.7 +152.5 2343.8 +148.2 1917.0 +136.6 23 483.6 +2 014.3
MRT, 10, h 2.6+0.2 2.4 0.1 2.1+0.0 1.8 +0. 1
MRT, ... h 3.4+0.7 4.7+0.5 5.6+1.1 2.9+0.7
Lo, h 3.2+0.6 4.3+0.4 4.2+1.1 6.2+3.2
T h 0.6+0.2 0.6 +0.2 0.5+0.1 0.6 +0.3
CL,p L-(kg-h) ! 175.4 £17.5 276.1+22.9 339.1 £39.3 7.9+1.5
Ve L-kg ™! 808.7 215. 1 1703.4 +208.5 1 992.0 +370. 1 67.1+33.6
Coras ng+mL ! 1030.2 £125.8 920.2 £98.9 582.3 £44.6 13635.2£1217.5
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RO
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I, RIFrL ity ity Lol GI3 LU
50% HPEEA I I I SO AR i, TS R AR It

B R oA L dh Lo oY G113, 415
R 250 B, &%y ik RN, Lk
5%, 5 HPLC AL AT EE
3.4 HHFITA KW C, HAUC, , BHIKIH
LR > R vy > W T > Lot G13, Rf
CI RATHEA R T HUART I, I LI B o 2 T
FHCAEIN , L 0T 78 4 AL T Be 5 R DT
WM it . Loidf G13 K AL RHEAH %, W
W, AERE S L T A A, A A
B 3 7K it — A R T

S 3k -

UG, AR, IEACTRIS 0 Ve Y 25 Lo ol T e T
T FhBEZRR, 2011, 38(7): 1412-1414.
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