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Study on the Excretion Pharmacokinetics of the in Vivo Active Parts of Daidai Flavonoids Lipid-lowering
Extract

ZENG Huaping'?, CHEN Dan'", MA Guoping', CHEN Hong®', ZHU Xianmu', LIU Xiumian', HONG Liting',
YU HuiZhenz(].Department of Pharmacy, Fujian University of Traditional Chinese Medicine, Fuzhou 350122, China;
2.Institute of Senile Disease, Fujian Provincial Hospital Cadre Special Clinic, Fuzhou 350001, China)

ABSTRACT: OBJECTIVE To establish a method for the simultancous determination of the active part contents
(neohesperidin and naringin) in rat urine and feces. To study the urine drug excretion pharmacokinetics and characteristics after
the extract was given to the rats orallyy. METHODS UPLC-MS/MS was used to establish a quantitative analysis method for the
active parts(neohesperidin and naringin) in rat urine and feces. The excretion rates of neohesperidin and naringin in urine and
feces at different time points were calculated after the extract was given orally. The elimination half-lives and elimination rate
constants in urine were calculated by using sigma minus method. The urine drug excretion pharmacokinetics and characteristics
was evaluated after the extract given to the rats orally. RESULTS The UPLC-MS/MS quantitative analysis method established
had good specialization, standard curve and linear range. The accuracy, precision, and quantitative lower limit of the method all
conformed to relevant standards. The method was able to quantitatively determine the active parts in rat urine and feces. The
average cumulative excretion rates for neohesperidin and naringin in rat urine were (1.76£0.76)%0 and (1.39+0.57)%o
respectively 72 h after oral administration, and the values in rat feces were (52.45+6.30)% and (51.57+4.80)% respectively. The
excretion amount for neohesperidin and naringin in urine and feces reached the peak at 24-36h and 4-8 h after oral
administration respectively. The active parts were still detectable in urine 72 h after oral administration, but the cumulative
excretion rates in feces reached the plateau at 24 h. By using sigma minus method, the elimination rate constants for
neohesperidin was calculated to be (0.080+0.021)-h™", and the elimination half-life was (9.41+3.22)h. The values for naringin
were (0.077£0.017)-h™" and (9.51£2.97)h respectively. The difference in the kinetic parameters between the two active parts had
no statistical significance. CONCLUSION After oral administration, the original compounds of the active parts are quickly
excreted in feces. Feces excretion is the main excretion way of the active parts. There are no significant difference in the
excretion characteristics of the two active parts in urine.
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Fig. 1 Mass spectrometric total ion chromatogram by
UPLC-MS

Al-blank urine; A2-blank feces homogenate; Bl—urine with mixed
reference solution; Bl—feces with mixed reference solution; Cl-urine
sample; C2—feces sample.
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Tab. 1 Results of regression equaltion test

2 pg-mL”
R gkt 1=3.350x10°x+42.701  0.995 6 0.040 24~5.03

ENEpp:

b y=3.398x10°x+17.96  0.998 9 0.039 68~4.96
EME PRI y=4.203x10°%-22.42 09995 0.804 8~100.6
A 7=3.004x10°x-34.80  0.9992 0.793 6~99.2

TR E BACR 2524 2019 4E 8 H 4 36 45 15 1)



233 TE FRFER BUREGXRSER, kRE
R EARIRE, % “22.57 WU R NVELH, #%
B IR A N R R S B A K, B EIE WA E
A UPLC-MS BXHAX, 40t 158 tbik(S/N=10)f
JEE BT PR [P AT 1) 2 IR E IR LY 5
¥y, 4 AEN UPLC-MS BRI, Z#r. SEue a3
LK, W EEAHEBMER 90%~110%K, RSD<
10%(n=5) U € R IR H 3T 06 R HF St Bz 1 58
B NIRSHIN 0.040 24, 0.039 68 ug-mL™'; FEAd
rHOHT R R A R I E B R BRI 0.804 8,
0.793 6 pg'mL™',

234 EEENCERR % “2.2.57 BURNHES
S &S R AR R VR A B TR B 3
EEI3E, % 540 HEL200 uL MEE . H. KK
JE R A X RS S 5 r, BRI, B
RS ZEIMAN O “2.2.47 HUTEFR &% H
PRI 150 uL, 8 HE# 5 min, 43517 E N UPLC-MS
PO, idsk &AW, oir. SREX R
i PRV S 26 H 213230 8 SET1; IREXT IR INE
AR PR PRI B FEE S H A0 N SET2. Ak HE A s B =]
T (%)=(SET1/SET2)x100% , 43 7 i1 5 3 #5 iz
T AR E SRR R . XI5 AR, R
o2 IR ER ISR AE 72.68%~88.08%, RSD<
9.0%(n=5); FE(EH & H PRI EEAE 92.34%~
119.3%, RSD<2.7%(n=5); He&/n$ AR R IT.
23.5 ik EREE % “2.2.57 BURNTES
B P IRV B VR A R 1 PR M 3
EEIH % 5 4y, 50 BiEN UPLC-MS AL, 20 #
DB 5 B AE AR LUV SR DT iR RIS AR . SRae 25 L
W, WEMEEHEBELN 90%~110%, RSD<
5%(n=5); $ETTIE R ER RIT.

2.3.6 FEEEWRE % “2.2.57 TR ik
T R R TR A X R AR R AE )
K& 5 O, HNESHEE, HTHHNESE: &
H FE) % frmrs s AR R X) BT ) PRV % 35
SR S, EELNE 3 d, THEHERE % .
WIGLE LR, WEAEEEREMN 90%~110%2
[, RSD<10%(n=5); #&nTiEM%ETEGEY)
T it I R 3K

237 HiRMEREERE % “22.57 BN
R R P IR B VR A R A I PR M 3
EIRS 1, TERKNEO, 2, 4, 6, 8h /5 1
T BEN UPLC-MS BCFHAL, 20 Fr v A [F) I
HHE BRI 2452 2019 4F 8 H 2B 36 B4 15 31

Z 841 53 1R R FEE DN 5 A X o 7 £ 190~ 259 4 6
%, VP RE S EIRCE R e . SRR s R,
B 20 53 TF TR B Z5 A0 vh <1 359 AH S 22 1 45 <
7.89%, FFIUFE = IRE 8 h AT .
238 REGMEK#AGREERE %
“2.2.57 BURJ7ikM S A B ARIREER AR
R B PRV B AR 2 2R 4% 5 A, 20 CUKFER R
RAF, 1 N RE SR S IR, Bk 24 h, RXEUH
M. 5FENEAIEE S Ay, B-20 CUKFEE R IRATF
15d, REKBWE o 73t FA F I 2% 2070 1)
TR W AE AR b o (B I MR 2, PEANFE
i R GRS E M AR KO R Rl AR E . SEER
SRR, K H I AE R FEAE ) B R R AR E
PEF S5 R 22 B 48X HE < 10.6%, KR ffa e
PRSP S5 IR 22 B 48 XHE <9.06%,  F2 7~ IUAE
VR R A B AR E It . —20 CR R IRAE
15d AR E.
239 HEAMBEE & “2.2.57 R L&
B W IR EE VR A R A I PRI S A ST K
%5, BARTIRT, FREREMARL DK
“2.2.47 TR J7IEAL PR ) % EH R (150 pL)EL
128200 pl), WwEIRE 3 min; ) HUF4
HUMEFR R A R TR A0 IR ST 5 1
AR NIRRT, BRI AN EE 150 pL(BRB)AN
200 pL(ZFEfE), WWEEME 5 min, 7 AlEAN
UPLC-MS B, 43T, 1ds &4 o gl 8
Hro0f IS I 2 P Ak B S PR VR B (R A Rl
SET2; JRA X R MARIC N SET3. ks A= &
Ji R F-(%)=(SET2/SET3)x100%, P-4 3 i 20
SCUG g RAR B, RV & A o ) R i R A
82.00%~100.4%, RSD<9.0%(n=5); Z&{frh&%4H
433 N F1E 70.00%~81.50%, RSD<4.6%(n=>5);
PR EE AU TG T
2.4 JRIBBFEEREAR R

SD Kf 5 R, QJIF#kH, BACHIE &N E
IR, BUHIEEATEK 8 h, HUED AR K
FEMPETTE S RIE . BB 45 T HUR S 5 I % i 92
(16, 10 mL-kg )&, 25F 0~2 h, 2~4 h,
4~8 h, 8~12 h, 12~24 h, 24~36 h, 36~48 h, 48~72 h
W PRI S S REA o B & I TR BRI AR
%% e FEAE 1 ) PR AR B AR K vk & 0
GG PRWR A TR & i T8] B RS AR AR
B ) B S RE AV SRS T 10 mL EP &, At
-1873.

Chin J Mod Appl Pharm, 2019 August, Vol.36 No.15



FEEmRR RIS E. KRG G IEFRETRK.
2.5 FEAL AL EE S e

2 “2.27 WUR 7 VLM RPRE 5, A B IR L
BEAES 2 pL, VEN UPLC-MS BRI M. 52
s R, CIRgs T HCHC R SR P R R B 2 h
Jei» BIVRTAE PR A RS 0 3] 50 25 438 B R R A
R, EEERK, FENELZESE 72 h hA7E
o K BRIRVE R I B BN 20 73 R T HUER
TR PR AGSREY) 2 h J B A] R Z 8 oA 2 55 N
WOy pnke AT M1, HE®REE, H24 h)5
FEAF A I B R 2H 5
2.6 A3 K HEMEB) S 2R A b
2.6.1 HEMSE TR DA TR B AR I 24
T i 24 30020 53 VK P 55 R RRURG R 5 B0 SR AR B 24
Vi, B A4S 3R] B N AR A A T 2 R gy
(i DASER [B) B 9 259 ) HE v B b R 2 2 i
RIS 25 HEM 2 s % 254 7 S i ] B Py i) HEiE
B LAZ B ir B] TA) b, B 1S 25 W L6 1 ) Ta) B b i 1Y)
HEMEE R s DAZS 24 5 22 i 1) N 29 M 78 AR R R
HH R HEHE S R R R

UG A R, HUHC SR B B e 42 UL IR
TS ST R P HE R S A AR, IR 50%00 5
T 245 300 o G S HE AR A, 1T 48 JR T HE T 1 iR
TE 2550 0 AN JR 25 2 B 1 2%0, $E7N S HEEE 1
JI FRE SR A 3 W B2 B4 5 TR T 24 385 2 43 TE A4 9 1)
FEHMR R FR, RS 25 IR
R M B 7R PR B 36 48 w1 HE 2 2 ) AR
24~36 h Ml 4~8 h L F|IEAE , 72 h J5 1A &R
WHEM, 24 h J5 3 RUFHER A PHME . R
1 R S S 1 P M P2 B s, 24 vl o 25
PO AR AR SN, T A RSO AN ARG IR 1) 245 W AE
PN T B 1 B 32 2 DR 1) U HE Ak oh o 45
KWK 2.
2.6.2 JRWZEN 1S5 M DAS 2.0 2
BN EEIAERT 0~48 h 5B [8] B A PR 24594 B - 1) B 40
BATIE, TEETEAYEREEM (0, &
MR E R W B (K., h), L5 EKHE R
In(X,“=X )X I 1A] () PE B, E SRR Kt
0.693 2/Ke): HFEIUWVIHHE K St Bz 6 130 1% 5
B P LE B AdE FH Mann-Whitney U P37 FE AR JE S
R HEAT, K/KH#EN 0.05, 24 P<0.05 B 4E4E
SRR, HEZERA SRR SLgE R,
HCHE R 2 R B i 4 A 2550 20 Gy 8 R R T R e

<1874 .

Chin J Mod Appl Pharm, 2019 August, Vol.36 No.15

18, W R Fomh B2 EF K. 29 99)259(0.080£0.021)-h ™
F(0.077£0.017)-h™", #1543 5)79(9.41+3.22)h F1(9.51+
2.97)h, FIIFESHINEF LG R L Rk
B IR 3 I 26 A i A0 280 I 2 53 A R A R
2 PRI HEME S ) il R B 22 R

39 o= Hlikty
-m- RS AT

HETE2 /%

0 2;) 4l0 6IO
t/h

807 - Rl iy

B RS AT

60

HEE 2 /0%
s

)
S
L

oo]

0

T T |
0 20 40 60

t/h
2 o R ER R P M 4R A RN AL o R R 3
R i s £

A-JR: B-3EfE.
Fig. 2 Excretion process of effective components after oral
administration of the total flavonoids extractive of Daidai
fruit in urine and feces
A-—urine; B—feces.
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