F8 B 2026528 $57% B4 Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 4 « 1391

ET KR EBERM Caco-2 MHIREEA &k O ARGAS IR SUHF 45 53

wAER L, A, B F ) IFIE AT FRE!, B!, gk, LikP 23, THAL2
FERD K /T, Hm2

1o AbBRZG R E %0, Jbat 102488

2. LRGN AR AR, L7 EH#s 222001

3. H 22yl ARl SR R RlE B A [ E S0 E, VLR ERW 222001

 E: BY RAKXREARRABERS Caco-2 4R RAFRALIR O RBFESE. HER., FEARE. UHFES
. OKER. KEW 6 o rImRIEcRE. 55% MM IER) Caco-2 HZHNMMS, JBidRNLIE RS (apparent
permeability coefficient, Papp) FIETFAN 6 P AL/ RIS RE /75 A P9 SE5 A5 B K BRTER I HER, S RS 34 (K AT
BB%E 230 (effective permeability coefficient, Perr) 3E—PUNIE 6 i E KRG (=l =W, FBLLLE ) 1
WS s S L3 BT s P ARSI AT S AR 6 Bl WSO . 25 R IR A S8 45 1 2 BUETF I — 8k . 18
iy By @3 FIRERER AT, 6 Ml TE R RIS AN B B TRt . Hbh P fBYE T =6l =W 45+
KT 1.2X107 ecm/min, KW 6 PSR 7EZ 3 HBSRIK RI7; ERIGEE, BE. HER. WES R Perfih 1.8X 1074~
1.2X 1073 env/min, R HZ 3 T FE R G ERSEGLE ;. PR R KR KM Perfi KT 1.2X 107 em/min, %
H11Z 3 Ao 78 B g B BURIR R 4o 539k, 1% 6 B IRIRLAETE 2 5, B2 BRI e R ahikia . Ry i T 8tk
Z5RBURE GRA BIREEASCHEEEMM), FN 4G B iy BCy iR 5HehiiEtRsS. &t Rt
AR s SR HE R T AR BRI 6 B ZE A I M BRSSPI SO A, BRI L R A, 7 A IR R
FER: SR DIRG st ERS R IR Caco-2 AR, AT, HER; PERNER; WEEER; KER;
KT

FESHES: R2855 NHRFRERE: A MEHRS: 0253 - 2670(2026)04 - 1391 - 11

DOI: 10.7501/j.issn.0253-2670.2026.04.017

Study on intestinal absorption characteristics of Jinzhen Oral Liquid based on in
situ single-pass intestinal perfusion and Caco-2 cell model

CHANG Rongrong', YIN Xingbin!, FENG Yang!, SUN Yufei!, JING Xiaohong', YIN Dongge!, DONG Xiaoxv',
QV Changhai!, WANG Zhenzhong? 3, WANG Tuanjie> 3, LEI Haimin!, NI Jian!, XIAO Wei? 3

1. Beijing University of Chinese Medicine, Beijing 102488, China

2. Jiangsu Kanion Pharmaceutical Co., Ltd., Lianyungang 222001, China

3. National Key Laboratory of Process Control and Intelligent Manufacturing for Chinese Medicine, Lianyungang 222001, China

Abstract: Objective To systematically investigate the intestinal absorption characteristics of baicalin, glycyrrhizic acid, aloe-
emodin, wogonin, emodin and chrysophanol in Jinzhen Oral Liquid (44 ' ilt#ff) using the rat in situ single-pass intestinal perfusion
model and Caco-2 cell model. Methods In vitro experiments were conducted using Caco-2 monolayer cell model to preliminarily
evaluate the absorption capacity of the six components through apparent permeability coefficient (Papp). In situ experiments were
conducted using rats in situ intestinal perfusion to further verify the absorption of the six components in rat intestinal segments
(duodenum, jejunum, ileum, and colon) through the absorption rate constant (Ka) and effective permeability coefficient (Per). The in

vitro and in situ absorption rules were compared and analyzed to clarify their absorption mechanisms. Results The in vitro and in
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situ experimental results showed good consistency. Under low-, medium-, and high-concentration perfusion conditions, all six
components were absorbable in various intestinal segments of rats. Among them, the Pesr values in the duodenum, jejunum, and colon
were all greater than 1.2 x 1073 cm/min, indicating that the six components were well absorbed in these three intestinal segments. In
the ileum segment, the Petr values of baicalin, glycyrrhizic acid and wogonin were 1.8 x 1074—1.2 x 10~ cm/min, indicating moderate
absorption of these three components in the ileum. The Perr values of aloe-emodin, emodin and chrysophanol were greater than 1.2 x
1073 cm/min, indicating good absorption of these three components in the ileum. In addition, there were differences in the absorption
mechanisms of these six components, and most of them exhibited absorption characteristics that required carrier involvement, such as
active transport and diffusion promotion (some of which were concentration dependent or saturated). At the same time, there were also
components that mainly participate in passive diffusion or both active and passive transport. Conclusion /n situ and in vitro intestinal
absorption experiments reveal the segment-specific absorption patterns of six major components in Jinzhen Oral Liquid, with good
overall absorption that meets the requirements for oral preparations.

Key words: Jinzhen Oral Liquid; intestinal absorption characteristics; in situ single-pass intestinal perfusion; Caco-2 cell model;

baicalin; glycyrrhizic acid; aloe-emodin; wogonin; emodin; chrysophanol
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A, T 0.22 um SEENEE S, % “2.2.17 WUR
JrEARE I, DA RE G ) 0 R B AR (),
RS () BATERMERE, FRESHF H
ER, FERER, DUESE R, KEE. KEmP
LGN[R 7 78 R ARG R HL

(3) K% P20 ol e o) B 3 551 (1 299.74.
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1 B BIEE

Fig.1 Chromatograms of each component
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3.1.3 REERE 4RER, S 3 ANEEK
FEXS 2 FE RSD {HI/N T 5.0%, KUK EE KT

®1 EMXRETEER

Table 1 Results of linear relationship investigation

e EYEpRE 2R /(g mL ) R?
WA y=11998 x+119 358.0 10.31~1 320.00 0.999 4
HHER y=6831 x+26 961.0 5.16~660.00 0.999 6
FEREER y=51499 x+6 902.7 0.31~40.00 0.999 7
DB F y=16217 x+2737.8 0.48~56.00 0.999 8
N y=15908 x+1762.6 0.16~20.00 0.999 5
N y=21312x+1912.8 0.25~32.00 0.999 8

3.4 FEteelse SREOR, WA, HER.
PR, DOES K. KR, KEMT 0. 2.
4. 6. 8. 12 h HEFENE g I AR ¥ RSD {E35/N T
5.0%, FKAFEMIERAE 12 h NEGE .
315 EEMRE ZRER, &l RESH
RSD {HI/NT 5%, RAGEMEZER L.
3.1.6  JFEEICRIRLE  SERER, SRR
N 98.81%~101.51%, RSD #J/NF 5%,
3.1.7 MAEIGEEh RS B B B ol 4
BEIR, B ET RSD HI/INT 5%, £HE
8 0T 2254 76 BH S I B4 1O
3.2 £iROBRIARXT Caco-2 ZARBSE FIRVSZNT

WK 2 FroR, A&HE O RE N R IRE KT

54.000 mg/mL B}, AHHIAEIEZ/NT 80%, BH R
Caco-2 40 A4 K (P<<0.01. 0.001), XI5 4:sx
Ik T 54.000 mg/mL [R5 I B V0 R R4 T 45
2y, [FIR SRR 3 HPLC Al HERf I, SR ss
2R B EN 54 mg/mL.

3.3 &iROBRKTE Caco-2 LHRARYEEIE SCIG

3.3.1 Caco-2 M0 ZMTL AT 7E Caco-2 4]
MEEFRIAE 3. 64 94 124 15, 18, 21 K, R
BEASC %€ TEER 18, 24 TEER>>500 Q-cm? /£ 4l
A RS S W 3 Fos, HZ AR A 1) TEER
HYERT 15 d W8N, J5 TEER fHARELE 650
Q-cm? A4 . Caco-2 4NZITE 21 d 5E e th, TERK
2% E, TEER {EAZEIF-EH, BRI DAFFiRdE4TH;
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2 &IROMREST Caco-2 4HREE IRV
(Xxs,n=6)
Fig.2 Effect of Jinzhen Oral Liquid on viability of Caco-2
cells (XLt s,n=06)

BN, AP fl5 BL 1) ALP 35 ELAE BERT (A1)
SER TG I, M ELAE KT 1.5 B, UEBA B ALP
I ATASKTRR, I T B R MR AGILR 04, 55 21 R
PR LEAE My 2.70, FRBAR] LA AR T %32 5250

332 ZjWIM Caco-2 BBIHEILIZSLL  MRIMNEFRM
Caco-2 ZHf e 2 AL REE /AL H 2R BT (AP ) F
FLETH (BL ), AP-BL J5%ia R R 25 Wi
JiWl, BL-AP Jj [ I1ZFRRAMH W7 A, 18
Caco-2 ZMHUEREHEAF, @ H IR RIFIZ5%)
Papp B (>1X 1075 em/s), WU Z 254 Papp B2
ik (1.0X1076~1.0X1075 cm/s) 51, W 2 fiow,

HAHH. HHER. FEREER. EESR. KEER.

1 000 = 4=
_ 800 = E 3
e -
@ 600 = i )
= S 27
= 400 2
2 =
O==T—TT T T T 1 0= T T
3 6 9 12 15 18 21 5 9 15 21
t/d t/d
E 3 Caco-2 HAEERBFITEMN (X+s,n=06)
Fig.3 Evaluation of Caco-2 cell monolayer model (X + s, n=6)
%2 ﬁﬁﬁuﬂﬁiﬁqﬂg}iﬁﬁﬁ"] Papp(ii S,n=3)
Table 2 Papp of components in Jinzhen Oral Liquid (X £s,n=3)
Ay t/h PappAP-BL/(X 1075 cm's™!) PappBL-AP/(X 1075 cm's™") PappAP-BL/PapyBL-AP
WA 0.5 3.3385+0.2380 2.9738+0.4270 1.607 4
1.0 3.511440.5253 2.990 140.439 0 1.584 1
1.5 3.487 74+0.553 0 3.0235+0.2019 1.370 7
2.0 3.603 5+0.534 1 3.4212+0.3310 1.3292
HER 0.5 3.768 7+0.062 0 3.6213+0.193 4 1.3133
1.0 3.8052+0.1252 3.7242+0.3570 1.276 3
1.5 3.884340.130 2 3.8020+0.118 3 1.2243
2.0 3.968 1+0.0179 3.968 1+0.0179 1.154 7
FERKER 0.5 1.2351+0.3746 1.1153+0.243 2 1.9912
1.0 1.526240.144 2 1.232740.213 5 1.5742
1.5 1.560240.148 2 1.526 1+0.054 4 13151
2.0 1.668 04+0.057 3 1.668 0+0.057 3 1.5450
DOEE 0.5 0.6403+0.071 3 0.592 0+0.065 5 8.255 1
1.0 0.772 8+0.159 9 0.6129-+0.126 0 7.758 7
1.5 0.8321+0.148 8 0.809 3+0.094 8 4.662 7
2.0 0.923 00.044 7 0.923 0£0.044 7 5.8712
KER 0.5 1.1540+0.914 8 1.1540+0.914 8 1.541 3
1.0 1.974140.5197 1.599 14+0.612 0 1.166 8
1.5 2.218240.402 9 1.968 0+0.141 9 1.1200
2.0 24634+0.131 1 2.4634+0.131 1 23718
K& 0.5 1.387340.659 7 1.387340.659 7 3.030 1
1.0 2.156 1+0.685 7 14651409187 27336
1.5 2.586 440.629 0 2.563 2+0.006 6 1.8205
2.0 3.018 740.120 2 3.018 7£0.1202 1.5530
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Fig. 4 Absorption of six components of Jinzhen Oral Liquid in duodenum (A), jejunum (B), ileum (C) and colon (D)
(X£s,n=06)
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Fig.5 Absorption of six components of Jinzhen Oral Liquid in low (A), medium (B) and high (C) concentrations
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