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K Bl 5% PRI 25 B8 6 b 1L D0 it
ST i T

MRk, WY, & AN B, BNl w2 50, e
(LARFMRFEALDEZGE RS M EPAZR, BENHEES TREE SRS, L7 a5 210009;
2 TN AR BE, YLIF B8 2142005 3.EK =W b ar bl 5 TRE2AGE, K 404000;

AN KGRI AL, YL 44 225000)

B B SRR P R E IR O R AR L I MIAT £ 0¥ (fluorescein isothiocyanate labeled Lycium barbarum
polysaccharides, LBP-FITC) HI%&ERmAMNTT L, Ltk 78 Ry=1378.7x—14.98 (R’=0.9989) , I3 H'LBP-FITC
JiE IR EAE0.05~ 10 pg/mLyE Fil 4 558 TR B RIFINZRIE I R o JiERIRG 2 B . [N DA R A e M 25 42 43 BTl
LI E R AR N B TSR . BRI B 45 T R LBP-FITCG, LA X3 /7% WinNonlinfR R A 4 P =
PR GO BB K 1 IRLBP-FITC I £ I i 24 0 SR FE A, THE R AR 1S 8O B RIE R IR (Cy,)
(2.3940.71) pg/mL. iEWERE (¢,,0 (1.172041) h; 244 FIIAAUC, N (45.85+7.12) (ugeh) /mL,
AUC, .. N (127.31439.00) (pgeh) /mL; FFH (1,) A (80.32+32.70) h; EBREA (1693.961+492.47) mL/kg;
PR BRI (20.64+1.36) he
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Establishment of A Method for Detecting Fluorescence Labeled Lycium barbarum Polysaccharide in Rat Plasma
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Abstract: A rapid and sensitive fluorescent method was developed to determine fluorescein isothiocyanate-labeled Lycium
barbarum polysaccharides (LBP-FITC) in rat plasma. The linear calibration curve was obtained in the range from 0.05
to 10 pg/mL in rat plasma and the linear equation was y = 1 378.7x-14.98 (R*=0.998 9). The inter-day coefficients of
variation (CVs) at 0.1, 1.0 and 10 pg/mL of LBP-FITC were between 1.97% and 6.90%, and the intraday CVs at the three
concentrations were between 2.62% and 4.15%. The recovery rates of LBP-FITC in rat plasma were between 93.37% and
95.72%. LBP-FITC was stable in rat plasma. The established method is suitable for LBP-FITC pharmacokinetic study. After
oral administration of LBP-FITC to rats, the non-compartmental model was used to calculate the main pharmacokinetic
parameters by WinNonlin software. The results of pharmacokinetic parameters indicated that the peak concentration (C,,,,)
was (2.39 £ 0.71) pg/mL, the time to reach the peak value (z,,,) was (1.17 = 0.41) h, the area under the curve (AUC,,) was
(45.85 +£7.12) (ug-h)/mL, the AUC, .. was (127.31 & 39.00) (ng-h)/mL, the #,, was (80.32 £ 32.70) h, the clearance (CL) was
(1 693.96 +492.47) mL/kg, and the mean retention time (MRT) was (20.64 + 1.36) h.

Key words: fluorescein isothiocyanate-labeled Lycium barbarum polysaccharides (LBP-FITC); pharmacokinetics; stability;
recovery rate
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2y A Bl 15 0T 5 AR WS YR BURIE S — I
HENE, Hoz HECE R ATTV E R 2P A HLAR N I
A, EEPE RPN RAE AN B, B
W, A, ARUTRIHEIY . MRS ZHE (Lycium barbarum
polysaccharides, LBP) & MIIC KAL) B HE L5, 14
WANSEIGAIESCLBP R Z R Ih R, flimbrEi. 5 %
P PUaEE. BRIUME. BEIAG. HUhBKOBREm AL 25,
EAEFRIPLEE H BT0F AR, o2 5 ThRCE w7 AH
b, LBPROMI BN 220 e WARIE . LBPR —FiiE A%
W, TR, (HRIRA SRR B R R B ], A
RER DG iR B B VA AT BRI . A6 Al 7
ARt E& (fluorescein isothiocyanate, FITC) 5LBP
FIILORER, P MIAD 2 B B2 hRd, BBl %13
F|POCREFLBP-FITC, I HARL W RA RIS e
SEE, DR A g i 9 Bk FLHEAT E BT
T 50 R T LBPHE LAEAT o R SRR e PR ™ A B 5
RIAZFRACTTVER ZRE AV TEAE BN, X 40 A
AT,

ARSI AL 7O BRI P LBP-FITC [ 5 & 73 T 7
%, N QAL E BT T3 E XS LBP-FITC HR I iRSs
2GR A B = 3T AT, AR 22 0 1 Th L
WHFTIR B R AT AR -

1 MHE5HE

L1 MEL SEREi 5

MR 7 2R ) T35 .

TS SDIENE KR (Rl 5200~250 g, Zh#¥F ]
iES: SCXK (') 2012-0006) A SIS S
AIRAHE

FITC  3E[ESigmaAFl; HMEARAE S A4t
1.2 s ss

L-55085.001  WiE S O A R AR HT 5

BrkF  Hit:Mettler ToledoA; Mithras LB 940% I
RElfFARA  fE[EBerthold A .
1.3 ik

1.3.1 MR 2R RIS % hrid

AT ILBPR FH I S B HARTRIN, - SevagiZifii A",
A B ZhE . AN AN ETE S HTE ILBP &2 —Fh 5
HEASGME S LR, A7AEL-D IR HEF o- 57 44 PR ILE IR
B BT AT R BILLBP A R S e e A T
F Y& BT B AF AR A 2 FLME . LBPO G hric 2 B TR 11
E, £EEE AR H S LBPE T /KF, 0.5 mol/mL
NaHCO, /& A pHE £8.0, JMAFITC, =i #k
RPBi24 he RMNEER G, KR PR A b e PR g4t
I, PRI K O E LA HN80%,

DUEMT Y, BOFEE BB JUEMKER, KK
WU, RE3 R BHIERTTKCERGTE, HE
IEWRTERENE, R TUTHEfSLBP-FITC.

.32  SEIGEM)

PRI E200~250 g SDEEME K RAFR T R K a3t
PSR EN YRR, B SR A AR HE S RL, R
K. o DA I AR IR 22 52 56 2h i 5 2
SCHEANIN Y R CSRIR B BB MRLE
133 sER#it
1.3.3.1  LBP-FITC/E K R 7 1) € & 53 B 7t 72

S HoAth 5 I il 3 A LBP-FITCHEAT /& 04T

LBP-FITCH# I 2 VR IIECH: K HFR I LBP-FITCHE
ii100 mg, B T100 mLA S, IIABEER #5422 mid Wl
R B, B R mg/mLEILBP-FITCHR AL £,
T4 CH&MFTIRAT

LBP-FITCHRE R 713 B = I FH B R 5 = HY
T % Ot , P Rl TR A % v A R T 1) TR R B 0.25
0.5. 1. 2.5, 5. 10, 25. 50 pg/mLELBP-FITCHxi#fE &
IR
1332  sKIEh it

SEIG AT KR EH A IROK, TEENSEES dE i
F7E8e . BB AKENL, I AF CNEDTA K H 3 (1) 4
W, #£4 °C. 3000 r/min 010 min, H_EiEWRIRE A
FI, B FEPE J ol L RIE s & T —70 Cuk4H
RfF#&H .

1.3.33 K& ELBP-FITCHIM &

KH 2 DEeBEARA, TR BRI K495 nm. K
K520 nm A Tl E H A EHRE . BUKE M 2R 150 pL
2 R AEAREARAR M 5E SR .
1.3.3.4  br#Edh £ 2]

BURR 2 A 120 pL, 5% I0A30 pLAS[F] i 2k
FEBILBP-FITCARE R BIVE W, T H AR 24 T 5 2R
43 5190.05. 0.1, 022 0.5, 1. 2. 5. 10 pg/mLi LR
w1 A R A AR 1 R 22 VAR B LBP-FITC b k1
W LA 58 =5 LSRR, 2 S 3% I8 1.3.3.37 54 DU
AR RE S LBP-FITC it &R B R AL bR, 52 176
JE5E BRI ML P G5R B N AsAR, I e/ —
T AT NS, A3 B 2 [ml )3 5 R B b i 2%
1.3.3.5  JivknREE A

BUKBR A A% 120 pl, KA A R 20K
LBP-FITCHr#E¥E W, i &% (0.1 pg/mL) .
(1 pg/mL) « & (10 pg/mL) 3 N5 &k BE i o B4 il
(quality control, QC) Ffih, f—FIEIRFEIATS FEA
BT FIR1.3.3.3 AR, KBRS B R R S
(AN 24 AR B (kR e 2R, 40 i QO RE B 45 1
JREIREE, 5 T B AT X IR SR A 5V RS
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J& o FEF—RNEEMES R, EEEMESd, PUTHEHA
A [RIAESH R #ER 7 (relative standard deviation, RSD) .

1.33.6 i lnl i R
BOKR A A M 120 pl, k%A 6 5 &k e

LBP-FITCHr#EW M, 73 il #4{K (0.1 pg/mL) |
(1 pg/mL) « @& (10 pg/mL) 3 AR IE FIQCHE M,
T— R IEATS FEAR T . 15813337 1M, B4
FERIIES U0, BF0BRZS LS 5650 5 AR 9 R
FHRLFRAERTZE, 23 AT EQCHE AR I B BIKE, 5
TAc ) 14D o et R 5 6o R SR A 5 VR 1 TR o X [T A R 1
THE LA A

A1V Ji5 2590 IR e FE
| Po= X100
B S B TE 1) 25 0 PO o A
1.3.3.7  Jrikfaae s s

BUOK R A AL 120 pl, %00 AR F Rk E
LBP-FITCHr#EVE WL, ol &% (0.1 pg/mL) |
(1 pg/mL) « & (10 pg/mL) 3 AN BRI FIQCHE M,
SEVRRR3 IR (—20~25C) , H—FEKEIHTS FEA
ST, I3 33T EAE, BAFERIES K, KR
P 102K 5% e i 5 FRAELARON 4 R AH L bR il 28, 3l
THREQCHE M AR M BRIk, THHRSD, FHEEFEMTER
SRR K5 AR E T

FEUCK RS M 120 pL, K AA [H BRI
JELBP-FITCHR#EIE W, 43 Al 4% (0.1 pg/mL) |
(1 pg/mL) + /& (10 pg/mL) 3 MR ERE KIQCHE M,
G R RIRERATS FEAD T, TEER (25°C) £4F
JE24 h, 13337 4E, AFRRIES K, i
B 2 1 ML % D 5 B I AR ARON 24 R B2 b it 2%
o EQCRE S A 1 i IR E, THERSD, FEHE
TEZER (25°C) 1O NBUE24 hE e 1 .

WK A 120 pl, K5I R Rk E
LBP-FITCH#EWE W, il &% (0.1 pg/mL) .
(1 pg/mL) « & (10 pg/mL) 3 N E WK E FQCHES,
T — R BEIREIATS FEARD T, T—20 CHMATEAFLSd
JEEURE, HGERRL, %IE1.3.3 3R, BEANEE I E
5, HIIRR A AL P BR S IEAR N 2 KA B 1 bR
e 2k, 2l EQCHE WA M &=k E, THHRSD,
HEFERTE —20 CAEFM FICAE A H R ke .
1.3.3.8 YR RLBP-FITCH K RACH 5 1120 58

fEEEHEIESD R (200~250 g) 6 A, 7EiE N IR
3dE TSRS . AZIRTAEE 12 h, BHHYUK, & DR
B4 TLBP-FITC, %%j5%200 mg/kg (UMAFET)
45254551 mL/100 go 73l THE B 4 25T R4 £)50.5.
1. 24 3. 4. 6. 8. 12, 24, 48 hE#IKEUMO.5 mL. ¥
IRERAE BT O A, 3 000 r/min #0210 min, BUE
TSI, #1.3.3. 37 A0 2 DGR

14 Hdukbr

R 25483) 1% WinNonlin®4F, KM AF e = /8
PUA IR SR U ) IRLBP-FITC ) 22 I 1L 24 o 5234 i 5040
BRI ERE (C,.0 FISWER (¢, NEINE;
2 il 28 NI A Carea under the curve, AUC) . 3
W (1) ~ BIEBER (clearance, CL) . KW oA A
(V) « P EE I E (mean residence time, MRT) 2§
MM S5 . AUCK B2 N3RS ' 1),
RONGGWAER A AR BT f5, MR 259 Wk FE
TH B — 2 B 75 (P I TR], o 3R 008 29 W 7E 44 N VH B R 1g 1)
BIESH,; CLERBAR W ANA Z D5 mERF 12
MIBIERR, AN B2 AR AV B BE () 24 MRT
AR AW oy 1 AR SRR VR AEZ
TEAR N R e 70, RMA FUK B 25904k W A7
R NGIEE N

2 GRS

2.1 2 5 R AR 2R
Prd g tE Bl AT Ay=1 378.7x—14.98
(R’=0.998 9) , I ¥ FLBP-FITCJi &K ¥ 7
0.05~ 10 pg/mLyGH N 55OGIRELIER R RAF, itTr
T AR BN ) 5 I T 2K
22 IMIEKEERE

£1 KB PLBP-FITCH M HNEEE (n=5)

Table1 Inter-day precision of LBP-FITC in blank rat plasma (n = 5)
EEL(@E%{Z?E/ B e Wy {?Fg\%ﬁfg/ RSD/%

1 0.0940.005 5.28

2 0.102+0.007 6.90

0.1 3 0.092+0.003 3.17

4 0.091£0.004 4.68

5 0.093+0.005 4.90

1 0.99+0.06 6.41

2 0.934+0.05 5.01

1 3 1.01+0.05 491

4 0.9240.02 2.67

5 0.94+0.05 5.39

1 9.73+0.38 3.86

2 9.16+0.21 224

10 3 9.6140.32 3.28

4 9.204+0.23 2.48

5 8.9740.18 1.97

£2 KR PLBP-FITCHIE S EM HFKERE (n=5)
Table2 Intra-day precision of LBP-FITC in blank rat plasma (n = 5)

R TR IR S/ SRR S

(pg/mL) (pg/mL) RSD/%
0.1 0.09240.004 4.15
1 0.93+0.03 3.13
10 9.061+0.24 2.62
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R, 2075, KE MK HLBP-FITCHR &Ik E N
0.1 pg/mLAI5 FES H ARSDZ) 585.28% 6.90%
3.17%+ 4.68% 4.90%, HIEIRSDN4.15%; FiiEikIE
A1 pg/mLAT HARSDA 5 H6.41% 5.01%. 4.91%.
2.67%+ 5.39%; HIAIRSDAN3.13%; FiEIKE N
10 pg/mLf HHWRSD% I 83.86% 2.24% 3.28%-
2.48%. 1.97%, HIAIRSDAN2.62%. 41N HI4H[a) HIRSDHY
BN, R BT IS
23 IR

#3 KRR PLBP-FITCHE HHEME Kk E (n=5)
Table3 Recovery of LBP-FITC in rat plasma (n = 5)

TINES

SIESS )

Cug/mL) Cug/mL) EC 2R/ % RSD/%
0.1 0.0940.006 94.42+4.36 4.62
1 0.95+0.06 95.72+3.88 4.05
10 9.3440.38 93.37+3.21 3.44

3T A, FIAE93.37%~95.72%2 7], RSD7y
HN3.44%~4.62%, FWZITIERA RIFECE,
2.4 IR FRE M

FESESIRE24 hy RERE3 IAEAELS dEH)
R PR e 45 R W4, BRRSDHIE N, RNKTF5%,
W 25 MR AR WA A4 hy RE GRS UL K
—20 CEAFFIAEL5 dRFaE M B i

#4 KR PLBP-FITCWE/ kMREELER (n=5)

Table4 Stability of LBP-FITC in rat plasma (n = 5)
s BB TR S R
Al (ug/mL) (ug/mL) RSD/%
- 0.1 0.096+0.004 4.90
= i i
24 Wil 1 0.89£0.02 2.07
10 9.17£0.34 3.74
Jyv— 0.1 0.094 £0.005 4.98
)R UK
3 vl = 1 0.93+0.04 4.03
10 9.034+0.24 2.72
20 CH 7 0.1 0.091£0.003 3.80
15 dill & 1 0.961+0.03 3.24
10 9.49+0.17 1.87

2.5 KRB OARLBP-FITC I 24 i & 5 - 15 ) iif 2%

35
3.0
2.5
20
g 15
mm.ﬂ 1.0
= 0.5 F
&I 00 1 1 1 1 J

= 0 10 20 30 40 50

it fl/h

Bl KELBK O IRLBP-FITCRy ifi 25 5 2 % B - il dh £
Fig.1  Plasma concentration-time profile of LBP-FITC

(pg/mL)

after oral administration

KRBV B 457200 mg/kg LBP-FITCJ, LA E
140 1L 5 245 49 Jof 2 AR P82 5% BT 6T I PSR I S A TR, 3R A5 I 24
R - R, B, SR ARMEREESF0Sh
AT AE R BRI 2 RS I 5 IR G BR T, K HI0.5 hiF
LBPCW e N LB, 1~2 hik BRI m g, 2 e b
V) P S K I 24 0 iR R k2, R R TR R, B
F 48 hi AT RELE I3 rh il 21 2¢ Yo
2.6  KEEROIRLBP-FITCIM R 2583 J15% 25

FIF 254880 712 WinNonlin#k £, R FH AR AR
A KR K T IRLBP-FITC [ £ I 1fi 24 7 =ik B s, it
HAS B R BARE N FESHNES.

£S5 KRAKAMBLBP-FITCRERHERINE S

Table 5 Non-compartmental pharmacokinetic parameters of
LBP-FITC after oral administration

P @réb fh fh ﬁcf D ffx\eUhC T (mCL%gJ : h/kgl[{
| w1 By 5539 18852 08T L008T 1390604
2 Bl 0% 5218 10851 S IBB B
3 19 1188 3939 13997 DY RS
431 s 4814 8952 79 MY 57003
5 16811165 3810 14837 WO 1N prws)
6 TF TR B X 4188 88,94 AT VBT masy
E 23 7 w3 4585 3l N6 1609 189
fiz o 04 M 7.1 00 136 404 380838

WIRSHIR, 6 KW & K2 i &R EC, N
(2394071 pg/mL; KRR Ez, A (1.17£041) h;
AUC, N (45.85+7.12) (ug-+h) /mL; AUC,. A
(127.31%+39.00) (pg-+h) /mL; t,,H
(80.32432.70) h; CLJN (1693.96+492.47) mL/kg:

MRTH (20.64+1.36) h.

AT C o M o8 AT 38 I LBP-FITCTE K R AR A
BRSO GE , (HEVE B8, X PTRES H & T R
A %K.

33 @

AR, RIRZ WK FOBOR 52 BT AL,
(L 2 HEAE AR A R AR I 2 — A AT ot I 47 P 2
Bk 7R W 22 AT ALK 70 T AR, (EIR SR AN,
A7 23 DN AE K o mT REAT 350 20 25 B PO A 4 - T S
WG, R, AR E 2RI EAE L, T
TR 2 K HRIE o (H 2 2 WS LA Ry X A7
1, SGEUAT ATE RIE 2 HIR, MR A SCER
B, A AW TR LA 7 2 W A A 1 Y R IR
oA AR R HEE R A, O EL A 1 W 2 R LA
7R 24 BN BRAE B AR B R A HOR 1Y
AW e, BT M 4h 2 ulRt R A2 3 AR 1 75 s H 21
LRI Z) J7 2B Y b . B SRR AR
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BT ARG IR B, IF OIREE B /N SR DARE 7 S AE AR Y
MR BNI5 . BRI, 255 & B - [A) Hh 22 )@ T
FIENEAER, WEREEREK (104h) , XAREL
W FH = TR AT e 9. O'har"R FH R4 F ARl
P& H-F 20, PR HERR . ANk 2
Reh11%. GRER, H-EFLEZHEERR . D RAS A
PRI A B B SR IX 0, BRIk S I 2R H s
SRR, PRGN ZEAE s BRI H TBOR s AR R
R A AR BEAS U 1 B e BT, H — 5T, B A
r (RO i R TR R B BREESEURI R R A SRR
WP AR O R N A REE B T R RIS AR 2R
FRME (pachyman sulfate, PS) FIYGIERI %, [RIFSME
T KRRk S AR e PSS I 245 R ik, 115
FEAGRI 18 SERRINPSIAREN 1 EE G5
By RIHBRITRERL, AR B N69.12%

ZRES MR A, DTG AN LAk
TERFAE, A AR 2 R SR FH B R U AR I 2 B R R
AR I 35 1) R RO AR 3 Chigh performance liquid
chromatography, HPLC) Jik. {HJ& M TR BN
Bk, HHPLCH M & T REARHE, S0
IZHERILER, kiR, B EERR, &
ks B o, DRIR [E AL T ARICVESEAT 2 WEAR U 7 45 A
TR AT A 2 A RO bR i 2 B
LRI . SR SRR FHFITC ST 7% M k47 5%
FebRic G B Y NFITC-CIS, K% 64 60 B -
AIHPLC 73 #1740 45 & 1 77 % K 3/ B FIRFITC-CIS J& 3
MR RN, JRLURRE RS F@EHEE, 500
(1) 72 JERE U MR HE S, {H 2 L35 H I FITC-CIS i & ik
FEAEHAR, AT RESE B 15 R 43 1 5 R R 58 SR AR X 4
WCE N LY K 5 . T AR 5 2 R PR FHFITC AR iE 2
K ZHEMDG- 118 2F-MDG-1, & FH % Yt i fise €0 1 v 00 82
ZHEAE KB E W TE A & AR DA SR AR A . S5 R
R, T HIFRERF-MDG-1, B 7E B P15 5 e i
K, AR HH99.65% T 14 5142.45%; 45T A [FF)
HJE, 1 h AR & o 20 45 25 5 10 43 LB A 45 24 77
BRI E N, 5REE) F RR B R 1t pHAEL R M ¢ 't i B
B, ¥pHEIERT7.2/5 & &I ARL, $#2RF-MDG-14E B
WAZIAEE DL R B ARG, 768 WA fF. 4 ha
KIGAUN g AR B 38 b, e 45 R R WIMDG-1
TENIE N AR, AR AL K o FRIBURN 545 U]
SESSITE12 i IA B B KAE, B b -

ARSI R FH 58 G B ARSI A& 12K I LBP-FITC ) 5%
e B DRI R 2 R IR . A LR Tk
FERETE, TG EEAR R M 5 iR AR R E D, Y
7 100~200 pLEP AT HEAT I SE , 58 ARG, HoaT R
WEZAFER, BAEHE.

H BT X T 7 1 2 1 2 S0 A o B S 6 O TR ik
Pelk. et VUL RS R AR AR e
M52, TR ES~8 AR F &I YR
KL brE d 2k, I FLARAE ih 28 B 55 A5 AR 0 i =
WEHE . HAMERMARER X — I REREIRE
RR, ORUERE & IR E M2 8 BT AT S I — A A
i, DRIEAE 23 AT O v R S R P N 78 4 T A B TE 4
Mrig e R b e e e . SCERI23 1A R 1 265 R i)
TEREATF 264 N R nT Fase M ), LR EE Wl e A=
FES R R e, SRREER. AERCA R E R %
PR IR o WA HIF T X BT 28 S 1 O VAT T 2t
KB e ARG B e 5%, 45 B B A I 7 v
RYEVER AT . RBUE S EEVEL, ARSI
V5 2 O S AN AR, A 2B ) A A R
550 DA B AR RS i oy B R B RS B A OB SR, it —
I 2 BRI B 71 20T ST B A R A7 PRI 7 v

—HE LK, BT 2 WA R ORI T
BT LS 29380 M L, LBPAR 2 0 28 1 AR 21 7 25 i i
RARIE . AW 7 AN 5 SRR 0 5 35 068 K BB v R
LBP-FITCJ 1) ML AR Bl ) 5 @ AT W 5E . 45 Rk
B, 7E KR E 4 TLBP-FITCJ50.5 hih o] 76 L3 v i 6
T — 5 W2 E5R I, UL ILBPLE K B A& Y IR I b
1~2 his B ieime KU, 2 i il 5 B T 49 S K if 245 53
FEZHIL,  H 248 i AT BETE L IR i 2117 e

ASLIGHENT T — PR AERG . R AL R A I K
BRI 2% LBP-FITC I % YA ML, I 1% 7 VR3¢ KRR
LR FIRLBP-FITC K AR ) /1 52 T T W98, mIR
CLJE 2 48 1 ThASOL R BIE oS A8k R 4T (i 4

S 30 -
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