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Two Analytical Methods for Pharmacokinetics of Capsules with Components from Hedyotis diffusain Rats
HU Yue, LAI Hong-qiang, FAN Zhe-xian, LI Xiao-dong” ( College of Pharmacy, Fujian University of
Traditional Chinese Medicine, Fuzhou 350122, China)

[ Abstract ] Objective; To build an evaluation method for in wivo pharmacokinetic study on
multicomponents in a complex system of traditional Chinese medicines ( TCMs) in rats. Method: After mixed
suspension of capsules with components from Hedyotis diffusa was orally administered to rats, blood samples were
collected from eye of rats at different time points. Plasma samples were scanned by ultraviolet-visible
spectrophotometer to calculate area under the absorbance-wavelength curve ( AUAWC) and then produce total
plasma concentration in rats at each time point. Pharmacokinetic parameters were calculated with DAS2. 0 software
and compared with data of every single component-quercetin, oleanolic acid and stigmasterol in plasma samples
obtained by high performance liquid chromatography (HPLC), in order to determine feasibility of the above two
methods. Result: With method of AUAWC, mixed total concentration of capsules conformed to one-compartment
at0.5h, C, of 2.85 mg-L™", AUC,, of 26.81 mg-L '-min~'. HPLC method also
showed a one-compartment model for quercetin, oleanolic acid and stigmasterol, with 7' at1 h, C, of 0.17
mg -L " AUC,, of 0.71 mg L' - min "' for quercetin; T, at0.5h, C__ of0.69 mg-L™", AUC,_ of 10.69
at 0.5 h, C,, of 3.84 mg-L~', AUC,, of 12.49 mg +L ' +min "' for

stigmasterol, respectively. Conclusion: AUAWC can be used to study pharmacokinetics of capsules with

model in rats, with T

max max

mg +L""~min "' for oleanolic acid; T

max

components from H. diffusa in rats. Its combination with HPLC can better solve synchronous test for whole and
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individual components in TCM preparations with a better complementarity between them.
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capsules with components; area under the absorbance-wavelength curve; Hedyotis diffusa;
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AT 6 H A U REUHECR I 1R, A2z g
AEIK 12 h, 2 10 mL-kg "W 44 55 11 46 R B4 43
8 4% P 28 ) TR BV (75 mg kg™ ) 0 SR 4h 2 T
WG HRIERM 2.5 mL, B F& 4 %MW
(EDTA) R I =, 8.0 (3 800 r-min ', 10 min,
FIED IR W, -20 CLRAE A .
2.2 W AR
2.2.1  IMRRES A HI A S E RS % IR AR
mn 0.4 mL BB O S, A B B 3.6 mL, ik iE
2 min, B0, W T R H @ LR DL BEAE S
£ 200 ~ 600 nm 42 i K AT H AR WO AP K 2k
22,2 HFWwEHam BAEKAMMARA
Origin8. O A {4 1E 17 48L& R Ah B, 45 45 RF [ 0 7 AL 38
1AL (AUAWC) BE B 5 25 (3K 9 AUAWC 3418,
A 4 I 1] R BRI H 25 ) 1 AAUAWC, 43513 A
LR T R, SR AT A B ) S K R R A 2 B
JoT e R BE LA JBT S VA B Ol AR R, B ) Dy A A AR
o 25-mp M 220 SR DAS2. 0 B4k k17 P % 455 A
A KRB 1+ 80T
2.2.3  pRuERhZR L SR A FR IBUN K R SR
B M B REXT A 0.5,1.5,13 mg, B F 50 mL &
I B R e R B R A IR A A B
R 300 mg- L' X IR A 4 T A 55 I BOZ B
MR R 2 30 mg- L7 i H B RE AR R IR IR A2
SRR E 4R 0.15,3,6,9,12,18,21 mg- L' iy
FRYNG IS W o RS 2 W IOR RS (I3 0.4 mL,
IMAZRFINT BB 3.6 mL, B HE2 min, B0, BL 158
0.14,2.7,5.4,8.1,10.8,18.9 mg-L IR A 254 K
FEdh o DAH AR R 2 L, 4558 A1-1] WL 43 60 8 1k 7
200 ~600 nm A7 4 PR A, # 2. 2.2 TR 7kt
B LAR G 25 %) B 5 i vk B2 B A bR, AAUAWC g4
AR FR AR 7 RE YV =16. 521X +0.300(r =0.999) , 4k
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PEJEE 0. 14 ~18.9 mg-L ™',

2.2.4 REANLIB 12200 AR SOR
BRI A 3 ) AUAWC PR L3R 1o 4% I )
(0,0.5,1,2,4,6,8,10 h) IR & 2454 51 425 ¥ &2 53
K0, (2.85 £0.06),(1.75 £0.04), (1.13 =
0.07),(0.96 £0.02), (1.18 £0.01), (0.87 =
0.03),(0.86 £0.04) mg-L™', sS40k # M
(ty,,) BUWERSE] (T,,.) , R ERF (CL/F) , &KW
ARV /F) Ik (C,, ), 25 i £ R
1 AUC,,,, F1 AUC,, %> 5 & (69.32 +0.88) h,
0.50 h,(2.80 +0.88) L-kg™'-h™", (279.77 =
0.53) mL-g ', (2.85 £0.24) mg-L~",(9.89 +
0.61) mg-L™'-min~', (26.81 £0.66) mg- L' -
min ", S5 ST (AR U AL A IR AR A 25 W e
R B P 25 - o B A S — AR

%1 BAXRATALREEASRMER N AVAWC 491
(n=6)

Table I Average values of AUAWC in each group rats after given

capsules with components from Hedyotis diffusa (n=6)

h EIL/E AAUAWC 0
AUAWC /mg-L"
0 50.77 0 0
0.5 98. 09 47.32 2.85 £0.06
1 80. 01 29.24 1.75 +0.04
2 69.71 18. 94 1.13 £0.07
4 66.99 16.22 0.96 0. 02
6 75.51 19.74 1.18 £0.01
8 65.39 14. 62 0.87 0. 03
10 65.23 14. 46 0.86 +0.04

2.3 SR A% (HPLC)

2.3.1 M4 Vision HT C 634 (4. 6 mm x
250 mm,5 pm) MR O FFIECRER K TS Y i B
AH 0 A W BE-0. 5% B R 7K 5 e (55 45) , W BE-
0. 5% WERR KWL (88:12) Kz 100% HI st , A6 ) ¢ <
210 nm, Ji# 1.0 mL-min "', & 30 °C, ¥ F¢ &
20 wLo LB 1, 45 5 3 B 25 1 i 2% i o T
AT A B I E

2.3.2 (KR S TUAL BEORS BE IBCIM SR A 0. 1
mL & 1.5 mL H 28 %8} 5.0 8 b, m A EE 0.2
mL, {7 2 min, 2.0 (14 000 r- min~', 10 min, F
[F]) , W H 108 WAE S HPLC A DU AE &

2.3.3 trdEM AW A KT A RR O K R R
0.2 mg FISFECR B X IR 5L 0.6 mg, 205 & F 50 mL

02468101214 0 2 4 6 8 101214 0 2 4 6 8101214
t/min t/min t/min

AL S IS B 28 (ILSE + X5 IR CL F 2 e s 1 Mtk 352, SF8
PR3, R

E1 AfFHEHSKE HPLC

Fig.1 HPLC chromatograms of capsules with components from

Hedyotis diffusa

SO, B EUSES BE BR A 2.6 mg B 100 mL &
rh R A A O A A A AR AR R R AR K R
4,12,26 mg- L~ [ 5F BR A% 40 R AR B OF a2
7%, BEASHME e /5% B R/ 655 I ORI R 40 Sl o
0.01/0.03/0.26, 0.05/0.15/1.3, 0.1/0.3/2.6,
0.2/0.6/5.4,0.4/1.2/10.4,0.5/1.5/13, 1/3/18,
2/6/26 mg- L~ ({5t 8 5 IR A W IRCELZS 1 0l 3K
0.1 mL, i A I3 45 X B8 5 3% % 0.2 mL, % g
2 min, B0, W B E T WA E o DA I 2R RE A T
I SR R A 0 TR A A A B, A B R L SF L
TR 5 AR 2 430 R Y =73 754C - 884.27
(r=0.9994),Y=30159C -6 299.4(r=0.999 9),
Y =14 753C -6 654.3(r =0.999 6) , 2k ¥k i [l
7 0.007 ~1.33,0.02 ~4.00,0.17 ~17.33 mg-L ",
2.3.4 KEEEIKE WA MR R/ PR R/ T
ARG P LS R AV B (0. 007/0.02/0.17,0. 13/0. 4/
3.6,1.33/4/17.33 mg- L") iyl & #5461 (QC) #E 5
(n=5) % 2.3.2 Wi F k8 fE, e 3 d, it
SRAIS v e O R R R Y H O ORS % B RSD 4y
M 12.0% ,1.7% ,1.8% , H A5 5 BF RSD 43 51
11.7% ,5.5% ,3. 4% ; 5 BURWR 19 H N &S 25 % RSD
AR 16.4% ,5.5% ,5.3% , H )k % B RSD 43 3]
J13.3% ,6.8% ,6.8% ; . £ WEHY H ks % B RSD
A3k 10.3% ,2.0% ,1.2% , H [A]45 %5 BF RSD 43 3
H7.2% ,3.0% ,2.6% .

2.3.5  FREUEDCR AT BRI LIS (i
R P m R R E MRS (n=5), %
2.3.2 TR kAR AR, (R s B £ A N T R U
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JE B %o RS VA W, i 24 3.1 THUR S I E A% R4 1Y
WA TET R, 5 RGO AR R B 2% B I i
R K 84.07% ,85.72% ,87.69% , 7 B 5 Wz 11
P2 15T 0 % 43 5y 83.93% ,85.02% ,88. 14% | ).
HS W Yy B2 HC [0 0k g B R 85.37% , 89.02%
87.38% o A% . . i T VA B M B 2R A O Ik T i R
435 89.10% , 87.36% ,90. 28% , 55 1 5 g 1t )7
2 A1 U S 4y ok 88.73% ,90.27% ,89.36% , &
B iy J7 ik Il 2 gy G Rk 91.25% , 89.42%
90.28% .,

2.3.6 fa kil AR BT U R A
E/ R/ 5 B2 (0. 007/0.02/0. 17,0. 13/0. 4/
3.6,1.33/4/17.33 mg- L™ ") iy QC #£ 5, 4% 2.3.2
TR 77 W B, 4 ) T S R CE 24,48,72 h 5 &
2.3.1 TR AR 2 AR RE S5 R 2R 3 A TR
JE K E 1 RSD 433K 6. 2% ,5. 6% ,4. 4% ; 35 B3
iz 3 4> T & Wk B2 K RSD 433 7.9% ,7.4% ,

5.8% ; &L B 3 A T & K B UK SF RSD 43 i N
2.3% ,2.3% ,1.4% , FZ W FE SR W AE 72 h N
FaE o

2.3.7 KREMENANRE = KREES O RAE
I T B2 4 IS e S, AN A B [E] 450(0,0.5,1,2,4,6,
8,10 h) Ifil 3¢ i fe R BT & vk B2 43 il A (0. 05
0.02),(0.17 £0.001), (0.07 £0.02), (0.11
0.001),(0.06 +0.015),(0.03 £0.01),(0.03
0.01) mg-L™", 5B 5EA (0.69 £0.05), (0.50
0.02),(0.39 +0.06), (0.34 +0.02), (0.30 *
0.01),(0.27 £0.003),(0.24 +0.002) mg-L ™', &
9P (3.84 +£0.17),(2.65+0.13),(1.84 £0.05) ,
(1.28 +0.14), (0.85 £0.02), (0.55 =0.01),
(0.52 +£0.002) mg-L™", %54 DAS2. 0 B {4 o
TR TR 3 Ml E KRR N & 25 8h )% =
B, WL 2, S5 FRUIRR R (AR b R A
P53 P M2 i & 45 & — SRR,

H+

H+

H+

H+

R2 AURFEASREPENSEARGCHNERINEZSH (v £5,n=6)

Table 2 Pharmacokinetics parameters of three components from capsules with components from Hedyotis diffusa (x +s,n =6)

ZH LA it iz % FFHUR R S
AUCy 0, mg+L ™"~ min "' 0.19 0. 42 3.98 +0.37 8.06 0. 40
AUC,,, mg-L " +min ! 0.71 £0. 38 10.69 £0.29 12.49 +0. 43
1), h 3.72 +0.62 69.32 +0.42 69.32 +0.38
T, h 1. 00 0. 50 0. 50
CL/F Lekgeh™! 92.61 +0.24 7.02 0. 22 6.01 +0. 09
V/F mL-g"! 496.73 +0. 13 701. 62 =0. 41 600. 44 +0. 98
C o mg- L~ 0.17 0. 14 0.69 0. 17 3.84 +0.31

12 1,2 nl 0, W 30 T AR 1 3R A (0 AR 8 23 Al
HPLC 345 ) 3 4> B — i 0 2 -1 o R 1 52 — 3 A
Y5 SRR AR T — B R T M AN, T R
0.5 h, FKHIM WA ML, 3 A ik 52, 4 69. 32 h,
VO bR 5218 5 IR A 259 AUC,., 26.81 mg-L ™" -
min_llﬁ 3 B o iy AUC, ., BLFN 23.89 mg-L_I .
min " R K (29 12.2% ), 1] 8 55 8 R W4y R B G D
A A K. PR 2 RhOFIE R T
22 BT 245 ) R AR R R B — i A R BRI Y 2 -
s S O, BAT RAF B AME
3 atie

AUAWC 45 25 W) 28 58 Ah-n] WL IOk 8% 42 O K
HIE RS89 A 59K dh 4~ i 2 (area under the
absorbance-wavelength curve ) , /% 7 2 AUAWC =
AA X A BB A FTRA 5 HoA 3538 = 1 nm, )
AUAWC = AA, B AUAWC H4&FF 1 nm B9 A 595850,

. 86 -

o T A BA A, 455 HRER-(A=ExCxI,E
R L R B, C R O OERR)
AR AA=A +A, + A, + - Apre = E x1(C, +
C,+Cy+ oo Corp ) Co = C, + Cy + Cy 4 oo
Cownr B x 1 I3 % m, Wl AUAWC = mC,, H
AUAWC FI2 4y v & R 5l 73 19 6 BT i W R E T,
AT A 25 5 75 590 b 22 08003 1 254X B T S g
AR R B T R R R 22 A4 I ) s BB, G R T
I T AR BT ISR R R, AR B A K
- CONWENREESS N = B30 % N LI NG T e X7 Eo)
A2 b 2 24 - ik B R BN B, S BOBOE A TR AR
RIGBR 2  HOARSCR AT T HOR BRUBCRE 1k, 1 A4S 1)
HL6 FURBUR R ML 5 ¥ . 22 2 CSE B0 B0k, 1% 25 21
AT R R A

ik 1 2R 25 A K B AR 72 4 2 o TR AL, R4
B RERLBEMRS, EFECTSFRHORRS 7
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Pt R AR BIE 5 85 70, A SR 1 0 5 38IOR IR AR I
2R 8 A 32 By B R 25 4 1 72 SR A, & HS B AE
TR R iOR (I AW I N L o R W
P v B S RURE A 0 45 R A 58 A g, il
PO IR A 259 AUC, ., 8 HPLC o 3 Ff 5l 43
AUC, ., B 2.92 mg-L ™" -min ™', 25822 25
TN B e 2 AN, T, 48 0.5 hyt,, 344 69. 32 h,2 Fh
JiE WS A BT 2 ROy kel AN, B E S S
FE T 4y 1l 1) W 52 7 25 ) 1R & U3 HE S R I 1Y) B 38
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