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HHERE TR ( betulinic acid, BA) , L ¥ = iEZEHHL
2,z A A W B 3 00 0 b g Fn it HIV 3
PEL R A B 1R AL AR T B DN
RS, AT 2 N T KR 5, 2 — AR
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AN EIRT AR, BRI T ARG IR BRI . R T
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Krebs-Ringer's & F2 ¥ ( K-R i, pH 7.4) : Bt
NaCl 7.8 g,KCl 0. 35 g,CaCl, 0. 37g,NaHCO, 1. 37 g,
NaH, PO, 0.32 g, MgCL,0.02 g, #iZikE 1.4 ¢, IKE
R LN, 2 EBIERRR R % PRI 2158 &
FH K-R IRV TR R 215 2 4R 22 100 mg -
L PR A
1.3 )

HERE SD KL (250 £20) g, T2, LA S50
e, S IES S DK0705-0076,

2 JriESER
2.1 A3gRfF

Diamonsil ODS C, {44+ (4. 6 mm x 250 mm, 5
pum) s FL I ZHE-0. 2% LR 75:25 534 1. 0 mL -
min "' AR 30 °C; K% K 203 nm ( BA) 1430 nm
(B4L) s R 20 wl.

BT A4 HMEIX 254 nm A0 e KW, IF B
BRI A S B ; HAE R WO X 1Y 430 nm ZhTRA
R, 28 HEHR, e 2 30 i 7 (B ey T P die/ VY
430 nm AR LLARIEC o AR R I Z K -=
BB 155 ] I 5 B 07 PR BA R 21 1Y) 75
i, BRisD T bR, SO 1 A5 R e T
2.2 JHAEERH AN E

TE AR 178 A R & B30 (14 000 ¢+ min™') 10
min J&7, 28 0. 45 pm JEAR I8, 020 pb FEARAH G
TEAX, 73 BI7E 203,430 nm gbid sk BA FW£1 1Y U T
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2.3 JriksEil

2.3.1 LjmiEsis i K-R i 25 H e
OIS BRI BA (BT #5100 mg -
L™0) Ji s R 0 P10 ( BA R 21 J3 ik ik 2 44y
100 mg « L™, A 0EFR 0.5 h J& ) SEREIE , i s 65 3%

. _— A

L UL 1,20 SRR, BA R 2L A £ B i 1) 2351
5.8,4.1 min, K-R L0 BA FIl 210 & 24 JC+
Yoo i TR BA B A AR S, BO7E 203 nm Ak
WA, 7R 2. 1 @526 5 BA (ki )2y i
R, A 0. 1 430 nm 4 BA JGIR N, X 410
T, e BA RIS LL 2 (A AN AR AR B2 o

iV

0 2 4 6 0 2 4 6

0 2 4 6 0 2 4 6

7/ min

A, 25 H K-R I8 B K-RGCROINENZL; C. K-ROCHBOM S HERRAR ; D. 1636 0.5 h J5 HHike i s 1. EHEIRIR .

BT FIHESER 203 nm 4k HPLC
Fig. 1 HPLC chromatograms of betulic acid in 203 nm
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A 2 K-R I B, K-R s NBYEL; C. K-R B FHEIRIR  D. 6 0.5 h S silresl (D) ;2. Bhal,

P2 21430 nm 4 HPLC
Fig.2 HPLC chromatograms of phenol red in 430 nm

2.3.2 ppifEdhER  RSEFRE BA M4, H K-R
IR IR B AR BA FNBYLT R EE 0 1.0 ¢
« L™ TR AT, R A BOM Bk K-ROGR 4
SRR 2,4,8,16,20 £, 43 S HEAE I E , 0 5% 0 T
BB R EE C(mg « L71) B AR bR, W IR A Ol
YA AR, L 0] 5, 15 BA AUbRUERTZE T RE N A =
2.1754C +202.63,r =0. 999 1(n =6), 2k 10 Fl
50 ~500 mg « L™l 2T bn viE R ZE 5 FE N A =
5.6121C +804.16,r =0.999 3 (n = 6), £k ¥ 35 Fl
50 ~500 mg - L',
2.3.3 RGN or R4 A BA TR
>4 200,150,100 mg - L™" A B G R0 B e i, e
ey LT R B 43 R 200,150,100 mg - L' $%
2.2 T FERE, I E BA FIEYLT (MR BE , BN IR 4% 5
Oy AR RS P BA R I E b RS
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[R5 (1069 +1.84) % , (101.7 +1.74)%
(112.0 + 1.27)% F1 (104.2 + 1.01)%, (98.59 +
0.98)% , (108.6 + 2.04)% ; H N RSD 43 5l 4
1.37% ,1.52% ,0.92% #11 0. 86% , 1. 16% ,0. 69% , H
6] RSD 43 5] 1.51% , 1.04% , 1. 07% F 1.26% ,
1.35% ,0.98% , 4R, Ak vl T I 16 2R
BA FIERLL 0 & I E o

2.3.4 FEMEESE A S HIE IS 5
(200 mg «+ L™") . Hf1 (150 mg - L™") ik (100 mg -
L1 R BE 1Y BA VAR A AR (21 o o e
7100 mg - L") BT 37 CHEEABS, 59T 0,
60,120,240 min HUFE, 4% 2. 1 0N 435 550000 5 , JF
THAVRRE . 450K W], 7F 240 min ) BA FIBR£LAE 1%
PEFRH A TE AR RSD Y/ T 2. 0% , & 5 JoH
Ak, B BA R LT AE IR P RS o
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2.4 KELEER

2.4.1 SEEE: BULEATASE 12 ~18 h( A MK
7K ARHE R (250 £20) g 1Y SD KB, I8 1 1 33 20%
Ly, BRI [, DR 4F 37 AR, W IE h 2k
YIRS e+ 481 25 i 250 4 A BoAG
NG FLE AHE SR NS4/ O el g e S mT
AEEG R M ALY . FEIBLLT 5 45 I B 4L 1+
TIRBEB AT 1 em 4TRSS IABE A AT 15 em
I, WA BN B M EAT 20 em AbIFGR, S5 B R
B EM R B, A BIYE10 em ££45, AT
TAe LIS EIS T, 37 CAER K mg i N
B R IR R V)0 SRS A B KR 2
A LA, B 37 C MG (RS %M 0E BA &
i, A AR PR BOINGE f -+ e SR B e i e, B
), LA 5 mL + min "' (Y FEAEES 10 min J5 FETR T
225 mL - min~' 37 BPEURE 1.0 mL, Al AN Es (4
JAEAME 1.0 mL, EEFIH24 0 B, )5 53F% 30 min
HORE B 1.0 mL, fiG 3R 3 h J5, KRS0, 4%
2.2 U HRAE I A B 1) SRR A BA RN 21 1Y vk
i, AR¥E Fick 7R, LU TR ERBOh R A 25
XFELC(InX ) XFHURERSS ] (o) MR, 7530 1 2R Lk (O 2
S InX =InX, - K1) , D\ BT 2R A 30 ] SR R AL 38 8 40
(K)o BIRIRICE 733 (P) ,P = (C,V, = CV,)/
(CoViot) x100% (C, JAHEERIE O 1k 2 25 W e 155 5 V, I
TERHE O BFZN2PIATR; C B o 2025k BE
VGG ¢ BT 20250 RH ¢ FEFRAEERSA]) o
2.4.2 HGESFIXT BA /MARILSEN 58T 7E BA
100 mg - L™", By4r 100 mg - L' % 1% 16 2 % (pH
To4) B R ke B R AR 4y i R 0. 1%
0.2% ,0. 5% W T FEAH IR 2.2 T0 R ik ab B,
BA TE /N WA R 8 S TR 3R 5 i 45
WA 1, S5IRFIANE - b SRR T R 4%
PR /N R IS 3 1 BRI 7 R TG J P 22
5, 2B BA (I MR ISCAS SZ 385 700 v B () 52

2.4.3  JEV pH XTIz R HIASIE] pH
B IERR M (6.5,7.4,7.9) it BA 100 mg - L™, i}
21100 mg « L™, + e EBRER A A 0. 2% 5
VAT, B D 2. 2 TR 5 iEAR R T BA FE/NG IR
HORE RGN E R, a5 R 2, SRR
[f] pH 2508, /NI IR0 2 4500 i P22 5
2.4.4  AN[E 25400 BE X R W sE R 43l DA
(125 mg + L") \ff1(100 mg « L") fIK(75 mg - L")

F 1 OREIEREE T b BEAR R A v MR TR 1) W AC S 3R AT
WGEAFHB (2 £5,n=6)
Table 1

The absorption parameters of betulic acid at different

concentrations of SDS in rats(x +s,n=6)

SDS ¥/ % K,/ x107*h~! WA 22/ %
0.1 15.2 +0.41 24.19 +6. 1
0.2 15.9 £0.22 25.84 3.9
0.5 15.7 +0.36 20.57 +4.0

F2 AIE pH AETT AR R 1% g A 4 R e R
(x+s,n=6)
Table 2 The absorption parameters of betulic acid at different

pH in rats (x £5,n=6)

pH K,/ %1072 h~! W2 A 22/ %o
6.5 15.4 +0.26 21.25+5.2
7.4 15.9 +0.31 26.37 +4.9
7.9 15.2+0.19 23.62 +3.7

3 ANTCEAE AR pH 7.4, T LB R 6N
0. 2% PRI/ N 2 BRI, 25 55 BE N R
XF BA /MmN, R AR 3, BA UK ETE
75 ~125 mg + L il W 0 % 5 o ik E AR M G
F, WS HI T B E M E R R BA B9 H lk
AZ H BN, B RO PP A
SR, InX XS ¢ BEAT AR 1A, A mH B A
WRT 0.9, KU FE2mN, BA IR H A AR
Xt B 0 A T 4 2k OC A MO — I Bh

ke

F3 ANIEI R P 1 ME IR TR A 4 i ) WAL WA S 3 R I S A
(x+s,n=6)
Table 3  Uptake and permeability of betulic acid from intestine

at different concentrations(x +s,n=6)

F AR R T A K, W A ke 5
¥ /mg - L™ /x10"2h~! /%
75 15.4 £0.52 25.13 £3.1 0.912 6
100 15.9 +0. 38 26.94 6.4 0.9237
125 15.1 +£0.29 21.67 £5.6  0.906 1
2.4.5 WG X 25 B sE I ISR I A

TOEr B o+ A A Tl S . LA BA

100 mg « L™, BHZE 100 mg « L', 5L B R 400

0.2% ,WAPEFME pH 7. 4 R WCA BE, HEATTEIR

B e SE e . RESR A 2.2 TR kA BR 1 E45 BA
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FEA5 1 BE 118 W S0 238 B30 K, R LA, B ] IR s 43
RO 4. BA 1E/Np 45 BE A WK, (H AT
FE D 25 5 WROGH R R BUK T 23 i > [l g >
T 46 > 45

R4 /INIANTR] DXCBE RS T A WA A T2 3 R I AR R
(x +s,n=0)
Table 4 The absorption parameters of betulic acid at various in-

testine segments in rats(x +s,n =6)

/N X BE K,/ x1072h™! WG R/ %

Q=77 15.1 +0. 49 26.14 +3.5

7] 15.9 £0. 56 24.92 2.4

E17 15.6 0. 83 27.73 1.9

45l 14.9 +0. 41 22.39 +4.2
3 i

ARSI R AR SRR I VR 12 , T80 IO 5 A [ o
]I T BA B BEATH - 24 1 1y W Sk =R
B0, BRI BA B SOHIL ) B 75 A7 A4 R IR AT
137 1356 A Mg T8 R T A sl 7, A T A A A

Yy, KA E W, N 7E BA B3R CH A —

TEERE A BYZL, 07 AN [+ o [0 6 P 200 09 55 6, ARl 5

i AR AT AN TR S TR] 0 R B0 S PR, 25

BA FEIZ ] B8 & i VERR S 25 o icie:
2518 1l WSl g 2 WE S AL T3 BT ST A

BEIRT, BERS AT LT 24 4y (4 MR ST HIL ol A W o7

e FHAR BRI RL R4 50 BA TEARIZ R B 421, AT

LA E BA 1Ef7 1 AR T — 9 3h 1wl 12, s

TREhY i HE— P A T Br BA WOCTE Ol &

WA, AR R i Bl A I, o s GRR AL . ik

BA (/NS5 % T LS 45 22 BRI BLAG BT B

A—E R TRE X,
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Study on absorption Kinetics of betulic acid in rat’s intestines

XU Huijun', REN Xiaohua®, DU Yingfeng', ZHANG Lantong'* , LI Tao', GE Ying', WANG Huijie'
(1. Department of Pharmaceutical Analysis, School of Pharmacy, Hebei Medical University, Shijiazhuang 050017, China;
2. Department of Pharmacy, Shijiazhuang Central Hospital, Shijiazhuang 050000, China)

[ Abstract |

testinal circulation liquid, and probe into the absorption kinetic characteristics of betulic acid at different intestine segments in rats and

Objective: To establish a HPLC-DAD method for determining concentrations of betulic acid and phenol red in in-

the effect of different drug concentrations on absorption. Method: The rat intestinal absorption model was established to detect the im-
pact of absorption site, drug concentration and pH value on drug absorption. Result: Within the range from 75-125 mg - L™", the ab-
sorption rate and the quality concentration of betulic acid had a linear relation, with Ka value keeping unchanged. The absorption rate
for each intestinal segment showed no remarkable difference, with Ka values in duodenum, jejunum, ileum and colon being (0. 151 +
0.004 9), (0.159 £0.005 6), (0.156 +0.008 3), (0.149 +0.004 1) h™", respectively. Conclusion; Betulic acid is proved to
be well absorbed in intestines marked by no specific absorption site in the intestine. The absorption mechanism of the drug conforms to
passive transport mechanism and first-order kinetics. The bioavailability of betulic acid preparation can be increased by enhancing the
dissolution rate and the solubility.

[ Key words] betulic acid; intestinal absorption kinetics; HPLC
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