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Intestinal absorption features of Tripterygium wilfordii solid dispersion in rats
with single-pass intestinal perfusion model
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Abstract: Objective To study the intestinal absorption kinetics of Tripterygium wilfordii (TW) solid dispersions and the effects of
different intestinal segments, drug concentrations, pH value, and P-glycoprotein (P-gp) on intestinal absorption. Methods The
absorption behavior was investigated in situ with a single-pass intestinal perfusion (SPIP) model in rats. The content of each index
component was determined by HPLC. The gravimetric method was used to correct the data and calculate the absorption rate constant
(Ka) and apparent permeability coefficient (Papp) Of each index component. Results The index components of TW were absorbed in
the whole intestine, and the absorption rate constant (Ka) of all the index components of TW solid dispersion was significantly
increased than that of extract (P < 0.05), and had some differences among different segments. With the increase of drug
concentration, the absorption of each index component had saturation phenomenon, which indicated that it may be carrier-mediated
transport mechanism. Acidic environment (pH 5.4) was beneficial to the absorption of various index components, especially the
acidic content celastrol. After adding P-gp inhibitor, the Ka and Papp Of celastrol were significantly different from those without P-gp
inhibitor (P < 0.05), which suggested that it may be the P-gp substrate. Conclusion All the index components of TW solid
dispersion are absorbed in the whole intestine and have saturation phenomenon, which suggested the absorption may be
carrier-mediated transport mechanism. Acidic environment is beneficial to the absorption of all components. The absorption process
of celastrol is affected by drug concentration and P-gp inhibitor, which indicated that it may be P-gp substrate. The preparation of
solid dispersing can significantly enhance the absorption of various components of TW, suggesting that all the index components are
BCS |1 drugs, and the bioavailability of the preparation may be improved.
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Fig. 1 HPLC of reference substances (A), blank intestine perfusate (B), intestine perfusate of TW extract (C), and solid

dispersion (D)
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Table 1 Linear equation of index components of TW extract

FabR Iy 2R R r 2R ME Y/ (ug-mL™Y)
HARRE Y=68.521 X—18.408 0.999 6 1.15~ 46.00
AN N Y=39.953 X—11.231 0.995 4 4.45~178.00
TN Y=63.379 X—100.050 0.998 3 1.55~ 62.00
BRI Y=15.341 X—525.740 0.998 2 22.83~913.00
B AR Y=35.050 X —382.898 0.996 5 217.00~ 5.43

R2 SRS EE

Table 2 Recovery and precision of index components

bR S -
40mgmL™? 20mgmL™? 10 mgmL™?
FAMFE  104.21+1.33 104.81+1.51 104.32+1.59
FHABENELET 102.49+1.21 100.50+1.73 101.40+1.80
T 98.74+3.28 98.38+1.72 105.51+1.41
TABERBN  96.104+2.31 98.97+2.16 102.60+2.98
THAMLAZE  104.40+3.40 102.31+2.77 104.24+3.58
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A2 h BFEURE, 4% “2.3.2 (6)7 TR iEALFERE
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Fig. 2 Ka and Papp of TW extract and TW solid dispersion
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3 T EIBFELXT B IEHRAR 5T Ka & Papp RIS (X s, n=6)
Fig. 3 Effect of different intestinal segments on Ka and Papp of index components ( X &s, n = 6)
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FARAE
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25T T SN L, i 5 25 AN T T A
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BER
35 P-gp *TAARIAYE N

IINGERLIE K S5 T 2 e AR AR 40 1R R s 1
DL 6 Fiow, S5 REoR, MAZERIITK (P-gp #1
Bl 5, EAMRLRWICEEE I (P<<0.05),
HARFBAR BT HIR SR DL 55 35 s, SRR ARRLL
FO[REN P-gp JK. B WF AR, AR
rh HC At S 53 6 B i R SAT 0 i 3 R, S
HAIEPRRSY AT RESAS & P-gp FRIERA .

0 B
WAREFER &AM NEEE

4 xlﬁléﬁ%)ﬁﬁiﬁfﬁﬂ%?‘éﬁﬁﬁﬁ Ka & Papp H’\J%ﬂl‘ﬂ] (i +s,n= 6)

Fig. 4 Effect of drug concentration on Ka and Papp of index components ( X £s, n = 6)
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3.6 FESFEARFNIRIN M

ERANE 7 IR, AESZG I 8] N 25 FE bR o 78
KB TEBEE T R A E 98K T 90%, RH
BB fRANE R 2. FEY Nl 55 A K
pH 5.4

B rH68 [ pH 7.4

T T AN TR AT

FITE A BELLRIERT 15 min SZPEE IR M2 0K, %l
£ H 7 EUNT 80%, 7E 15 min jEifa A, 1ESLL
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WM IE R 2

pH5.4

E pH6.8 ] pH74

e L

PN

5 AE#HH pH ST EIEFRAR Y Ka B Papp oAl (X £s,n=6)
Fig. 5 Effect of pH value on Ka and Papp of index components (X £s, n = 6)
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|
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572m P-gp 4L b "P<<0.05
P < 0.05 vs group without P-gp inhibitors
&6 P-gp JTEIBFRAR D Ka B Papp Al (X £s,n=6)
Fig. 6 Effect of P-gp Ka and Papp of of index components ( X £s, n = 6)
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0 - N .
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Fig. 7 Enzymatic degradation and physical adsorption of index components ( X s, n = 6)
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BOBOR, P EYRE N, ERNEES R
SCAEAFAE e RZE, 1T HR PO E A I SE 8 2 1 S
TRANIEIE, 5 AR NIEA RIS,
A TR B [ E V275 58 7 R A5 T AR A 2 14
7L ChEERE

FERT T IE R RE T, BB AR 254 »



¢ ¥ & Chinese Traditional and Herbal Drugs 25 50% %8 2] 20194 1 H

- 469 -

IEWROK 53, AL HEE MR AR RN, 75 B E 7K 53

AR IR SR FE . H TR IE K 7

771 B EVE I 2035, Ty 40 7E i iE B AW,

AR 538 AT e T YUK LAk 5 Y 1 W T8 Bz B )

Al g s T Bk T e L I S H S B i E U

K3 RS2 B 100 AT it v 17 3000 A 1 o i e 301

HCASHIF 5 K FH R 02 o) MRS 5 B R AR R R A A

BEATAZIE o
iE P-gp SEFZARAENE A RSP N Rk

IKAFAEZE 5, FEHENE R SR N P-gp TiE v T E

PERL3 ORI TR BURE R RAE AR AN &, B

U b S Pl 245 DR AL 72 S DR R ) 45 SR
T BEIG ARHERE & 1.0~1.5 mg/kg, AR

N5 SEEG B A2 A AR 5 ) S5 RGR &, KR

Y5257 6.25~9.38 mglkg, TEMAZTHIE T &

FEPR BT P B A TR PR, B T o

AR EG % 52 1 44 245778y 112 (1 mg/mL). 168 (1.5

mg/mL). 224 (2mg/mL). 280 (2.5 mg/mL). 336

mg/kg (3 mg/mL) 25— R B R FE S AT

Mg, MR E /NN 2.5 mg/mL B #8058 B

SR ETHERIAS, BB B S AL BN F JoK 8

FikET 2 f%, L 560 molkg 1E A4S, AW

FLFR A, T R B EU 6 /N BRI P B B

(LDso) 4 16.31g/kg, Ut 4h 2455 s 1E 2 AVE N .
ARSI A AW, T O TR AR 7 A % TR AR B

e BSSAE R, HRAWMILER, AIRENE

RN B L] BRIEIASEAT AT % 53 R,

A BRSO R 2 25 T R LA P-gp 40

FESZI, ATREY P-gp YD il Ao Bl e 2 2

S i A S BT IR, AR B AR L B e A

W2 240 11 38259, I A 72 A 1 n 24547)

TR iR 2 B AT 2 re ) ) B0 R A

SE 3k

[1] #AZEE, 2R, B FABTIRMRE 3 +E
B AR PR, 2013, 32(2): 1-3.

[21 2 & M Lk EREGE, FOE AR R HE T
RAtE s SO AT [0]. PR ER 2R, 2016,
35(7): 547-552.

[8] WAL, SZUEME, TARY). &AL EAE R
[91. E# Sk, 2018, 37(5): 586-592.

[4] XIZFmE, EREE, £21°7. HABEZHRIRAERSIG
PREIFHERE [J]. hERIGRBTE, 2017(32): 131-134.

[5] Xu X, Li QJ, Xia S, et al. Tripterygium glycosides for
treating late-onset rheumatoid arthritis: A systematic

[6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

review and Meta-analysis [J]. Altern Ther Health Med,
2016, 22(6): 32-39.

Zhu B, Wang Y, Jardine M, et al. Tripterygium
preparations for the treatment of CKD: A systematic
review and meta-analysis [J]. Am J Kidney Dis, 2013,
62(3): 515-530.

PNEERE, TRORWF, YRR, S5, T A R S LI R AN
RS R 73 AT R iR B AL BB (1 RGPy [J]. R
AR —RBEZG AL, 2015, 17(9): 1899-1905.
SR, ARENEE. T A BEEBUT-REE . A G R R AN I
WA R R EEE ST [0 FEZYNES
M5, 2014, 11(3): 173-176.

XEHE, XEE, K6, & EABIRARNHLAR
R HTOEFHERE [I]. 255 S R, 2015, 33(2):
110-113.

B, LR, TREE5. TR R R AL
LR RIS [3]. 25PN 9T, 2017, 40(10):
1504-1509

EVeVE, RSREL MR, S ETZAMMIE L
T B TR ] A 7 B R o) 5 S AR AR RAE [3]. Hh B2,
2018, 49(1): 128-134.

I AW 52505 ) M. S5 R, dbat:
N ikt 2016.

Sun'Y, He X, Yang X, et al. Absorption characteristics of
the total alkaloids from Mahonia bealei in an in situ
single-pass intestinal perfusion assay [J]. Chin J Nat Med,
2014, 12(7): 554-560.

Li Y, Zhang R, Peng C. Assessment and modulation of
forsythiaside absorption with MDCKII
validation with in situ intestinal experiment [J]. Eur J
Drug Metab Ph, 2012, 37(3): 179-186.

Xie Y, Zeng X, Li G, et al. Assessment of intestinal
absorption of total flavones of Hippophae rhamnoides L.

cells and

in rat using in situ absorption models [J]. Drug Dev Ind
Pharm, 2010, 36(7): 787-794.

Iwanaga K, Arimune K, Miyazaki M, et al. Effects of
furanocoumarins in Kampo extract-based medicines on
rat intestinal absorption of CYP3A and P-glycoprotein
substrate drugs in vivo [J]. Arch Pharm Res, 2012, 35(6):
1055-1064.

Fong Y K, Li C R, Wo S K, et al. In vitro and in situ
evaluation of herb-drug interactions during intestinal
metabolism and absorption of baicalein [J]. J
Ethnopharm, 2012, 141(2): 742-753.

Zhou Y J, Qin D P, Wang Y D, et al. Amelioration of
tripterygium wilfordii polycoride on TNBS/ethanol-
induced ulcerative colitis via inhibiting lipid peroxidation
and its downstream inflammatory meditors [J]. Chin Herb



- 470 -

¢ ¥ & Chinese Traditional and Herbal Drugs 25 50% %8 2] 20194 1 H

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Med, 2017, 9(4): 344-352.

Zhou J, Ma Y H, Zhou Z, et al. Intestinal absorption and
metabolism of epimedium flavonoids in osteoporosis rats
[J]. Drug Metabol Disposit, 2015, 43(10): 1590-1600.
Zhou W, Tan X, Shan J, et al. Study on the main
components interaction from Flos Lonicerae and Fructus
Forsythiae and their dissolution in vitro and intestinal
absorption in rats [J]. PLoS One, 2014, 9(10): €109619.
REF, KL, FRATE, 55 DRHRE DR R
MR ZR BRI RCRe1E [3]. 2527274k, 2013,
48(12): 1836-1843.

B, W FF B M, & ETEEEERRNE-
B- PR E A SRR AE [3]. BB T IR R AE R,
2016(2): 247-250.

B, TR, OB, SE. v SR AR BUiA
il & K et 7t [0, R E 2R R 2E 22k, 2016,
47(6): 694-701.

R, WL, £ OB S5 RRERMMEKMEE S
PRI B AR [3]. 38 E R
24k, 2017, 38(2): 249-252

k¥, EOCF, ERER, S5 FEARER R LT

[26]

[27]

[28]

[29]

[30]

[31]

[32]

FORB R MR RN [0]. 2532 5K 2
¥, 2012, 23(3): 286-290.

5k, RAEE, FRILER. TEMRE A AT 5T/
BE K FAE 7 R AR h R SRR SR [9]. 24
2224, 2012, 47(2): 233-238

BB TR OB W Eh 1R IT [D] R R
B AL BR 2R, 2010.

Stappaerts J, Brouwers J, Annaert P, et al. In situ
perfusion in rodents to explore intestinal drug absorption:
Challenges and opportunities [J]. Inter J Pharm, 2015,
478(2): 665-681.

Li H, Dong L, Liu Y, et al. Comparison of two
approaches of intestinal absorption by puerarin [J]. J
Pharmacol Toxicol, 2014, 70(1): 6-11.

7, W=, MEMW, 55 X KRR 5 e e R
AR ERILEMEN [J]. FEHTZZE, 2005, 14(10):
1176-1179.

TR DR RMERI Z R 43 EWT T [D]. M A: 1L
P 2 245K 57, 2013,

Mg RIS E AR SVERAE SO DHT M

=S

FMRXT LR ST [D]. B B EE2#B%, 2006.



