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Pharmacokinetic-pharmacodynamic binding model of febrile rats in vive
for study on epigoitrin from total alkaloids of Radix Isatidis
HUANG Fang', CHEN Yuan-cheng?, LIU Xiao-dong’
(1- Department of Pharmacology of Chinese Materia Medica, China Pharmaceutical University, Nanjing 210038, China;
2. Research Center of Pharmacokinetics, China Pharmaceutical University» Nanjing 216038, China)

Abstract: Objective To investigate the relationship between pharmacokinetics (PK) and
pharmacodynamics PD of epigoitrin, a main component in total alkaloids of Radix Isatidis, in yeast-
induced febrile rats with the combined PK-PD model. Methods The plasma concentration of epigeitrin
after ig administration with total alkaloids of Radix Isatidis was determined by HPLC method and the body
temperature was recorded by electronic thermometer. The individual PK parameters were {itted using one
compartmental model. The PD parameters were fitted by three kinds of PK-PD binding models, such as
indirect inhibition-K;, model, indirect stimulation K,,PD model, and Sigmoid-E.. model. Results The
main PK parameters 15 Cams AUC were (4. 94+0.84) h, (4.0110.21) pg/mL, (28.37+2.42) ug - h/
mL and (5. 71+0.91) h, (4.15+0. 25) pg/mL, (30.35% 2. 58) pg » h/mL in both normal and febrile
rats, respectively. The relationship between pharmacological effects and effect compartment concentration
was better fitted with the indirect inhibition-K, PD model. The corresponding PD parameters were K, =
(0.70+0.10) h™'y Koue=1(0.54+0,12) h™', Ry=1.3340. 16, ICs,=(0. 94 £ 0. 66) mg/L. Conclusion
The PK parameters of epigoitrin in total alkaloids of Radiz Isatidis show that there is no significant
difference in PD behavior in vive in both normal and febrile rats. Relationship between in vive PK and PD
of epigoitrin in febrile rats is established using indirect inhibition K, model.

Key words. Radix Isatidis; epigoitrin; pharmacokinetic-pharmacodynamic (PK-PD) binding
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HHEVH.BARR AR ERRRAEN. REK
BHHFMEERAN EHNPFRTED B E

EREEERRREAMAHEHLTTHE &

EREENREKEMRCAATAELARES
ARMZEG KR IERA I HAHE-ARE
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L1 ZES5Hm . lEHEES ey R b A
¥ i0ke A 80% ZRFER, B ZBIE 2 KU E
%A pH 8, ETH¥ER, FIWETR, BELYH,
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B>000 mAMEREAREFRERLARL.
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1.3 34%.SD kKR, #mEEAE (300120 g,
EHEER-SAXRAVHFRLFER. EHIES
SCXK () 2003-0002 &,

2 FHik

2.1 BU¥REREE-RARIBA,BAZTHRS
H4,806 ., XRHIX.FRABTHRBRIHBE
iR, B MEALRSESNER N, HFCFER
EEHE. TREE 12 h, TEHHK.ERHER
EITHARE sc ABEEREFGRES BT, 1 4
KBREE sc 20% TRESRME 1 mL/100 g LIEHK,
2hEE L. THAXRSH g RBEREEDW 50
mg/kg. FUHKR ig FFREBEK, EHER
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2.2 HPERRE. B IH4ARTLEEMES
2555 0.083,0.25,0.5,0.75.1.2,.3.4.6.8,10,12,
15h Z2IRBEHKARM 0.3 mL, FAELRE
9, 3L.B 0. I mL MEHTHT HH 4h G

EHFEAEEEK 1 mL/100 g,

2.3 HEYHSAE.0. 1 mL MEMN 20 L FHEN
i (0.2 mg/mL), AW, BEMA 0.3 mL A
LR Y 2 min, 20 000 o/min B.L B W
0.3 mL,FKBE.LFEHREHER 20 pL #5 . REH
e B PR o B (R AT R B A .
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WSROI RAREELEE, BRAF#
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0.25~25 pg/mL ZKHXF B IF,R=0.997 6, H{%
B fR % 0. 25 pg/mL.
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Fig. 1 Schematic presentation of a one-compariment
open P'K model coupled with ae indirect
inhibitory PD response model
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Fig.2 Schematic presentation of a one-compartment
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Fig.3 Combined PK-PD model nsed to fit a curve
to epigoitrin plasma concentration and
effect dnia nsing Sigmolde E... model

4 &R

41 BFHEER AR g BHE, FHMH -

R LA 4, AP EAGHREHRBHEHRR
f.OF R H BAPP A THE NS RFE—
BESR RAMUMANESR.FRAK L. K
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Fig. 4 Plasma concentrations-time curve of epigoitrin

in rat alter ig adminisiration with total

alkaloids of Radix Isatidis (x£3. n=8)
4.2 HMEER - LTREADYELREHEREE
B HIEERE, sc BB 2h BEHHEBFR
LR EERGBALE ENEAAKREITHEE
ER EURARTARY . EXRERAS DB
f£37.5 C EAES XNRFERKEKRKE. M

£l HAXKBHNEEARig REREEYHE 50 mg/kg
EHHSPY ks, n=6
Tahl.e 1 PK Parameters of febrile and normal rats after
ig administration with total alkaloids (50 mg/kg)
of Radix Isatidis (x+s, 2=6)

& K #£fy i 1
Linax h 1.04+£0.51 0.87+0.14
fy2 . h 4.9410.84 5.7140.91
MRT h 6. BO:tI.IGV 7.7241.21
Crnar pgeml”! . 4.01+0.21 . 4. 15%0.25
AUC15 pgeh ml™!  28.37+2.42  30.354+2.58
AUCpcn pgeh+mL-! 31.94+4.20  35.38+4.62
Ve/F mg+pg~!-mL"!  1.524+0.08 1.59+0. 05
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2h FHREN . AHEEF s E5ELES,
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36.5 e

tih

SEaE, " P<0.05 *rP<0.01
SITHEE: *P<0.05 **P<0.01
*P<0.05 **P<0.01wsgroup U
#P<0.05 *®P<0.01 vs group [
5 EERASDRNBSFHERLRREEAR
tEZHHM (xts, n=6)

Fig.§ Effect of total alkaloids of Radix Isatidis

on hody femperature of normal and yeast-

induced febrile rats (x+s, #=6)
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¥2 BMAWIg 50 mg/kg HERBEWHRENSE
% (xts. n=6) .
Table 2 PD Parameters of febrile rats after ig adminis-
tration with total alkaloids (50 mg/kg}
of Radix Isatidis (x+5, n=6)

£ B BEEERHRNAHE
Kin h—! 0.70+0.10
Kon kLt 0.54+0.12
ICs mg + L1 0. 940, 66
;3 ERAN I 50 me/kg HERALEDAREHNT
8 (xts, n=6)

Table 3 PD Parameters of febrile rats after ig adminis-
tration with total alkaloids (50 mg/kg)
of Rodix Isatidis (x5, n=6)

E B o R M AR
K h—* 0. 270,10
Kou h-! 0. 204=0. 06
SCro mg+L7? 4.01£0.22
Sorax mg + L1 5.01+1.78

14
12
1.0
0.8
0.6
04
02

AT
sTR%4

4 BMARigSomg/kg HERSEDREHNF
B8 Gts, =6 _
Table 4 PD Parameters of febrile rats after ig adminis-
tration with total alkaleids (50 mg/kg)

of Radix Isatidis (x+35, n=6)

5 % Bz SERRANERHEAE
Keo h-? 0. 25610~ 041
E» 1. 36410, 164
Enex 2. 6260. 352
ECso mg+ L7! 4. 001 +0. 219

%5 IRBENHUS TS
Table 5 Fitting criteria of three PD models

A R
BRTANHE 5.38+0. 21
HEHERAS 0.4440. 24
SARKENET 0.38+0.22

PER T AR AR,

5 i ‘
HEr R —ENBAAE EANAYIRE

AT/%

i gg3#AE/ (v g mL)

2R/ (u g-mL™)

It ZHE/ (1 g mLT)

ABRFENMBEE BHREERELSARE CSH L.AET ¢ LM HE — e FEE
A-inhibition-K;, PD model B-stimulation-Kou PDY model C-Sigmoid-Eoe model 4 ; mean value of measurement —: mean value of fit
Mo IHMSBRAMERUAMSHABAE
Fig. 6 Scatter plot and fit curves of three PD maodels
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BB ELNSRERBFIARN. Bl
SE GBS AR R R M 2k BRI 2 (8] B Y
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H E.BY MAEFFAABRYNRATLER (SO BA/MR.L-FREE L-Thy) BEKBLRELEE
e RS, HE AREXsc B0 2me/kg, BE THANER ip L-Thy 0.3 mg/kg, F# 104 HELETEHFH
DER FENRER g FHETAEE 6.12¢/kg ARIHEF 0. 06 g/ke, EE 7d G- P LHEBH. ORFHRR

R (CAMPY, DM ERERRT (Ang 1) BMER:EHKEEX ig BF FAER 4.8 g/ke MIRLLH 0. 02
g/kg 10d R BWCEHEE AR FRER (ALD) RELN Ang 1 . SREM (Hyp) BREL. &R #ER
BOBER . CAMP. Ang T EHEEAR. HTEERK 0.06 g/kyg REFFREE 12 g/kg HAWESRLE L
50 A TR L R0 HE FE BT IR cAMP KR GAT Ang I B8 (P<C0.05), #BKEEEINLNFRL. O
BAEH G Ang I ¥ ALDDHL Hyp BB AR AT FHEEF 0.02 g/keg HEHTKRK 4.88/kg B
A FRAE K B RS R Ang T LALD R.GHL Hyp A F (P<0.05). #it EFTARBRAEHALRIHLONE
RCEBHOERERANHI SR RBMEAENEERTE Ang 1 ALD $RZRAVETFREL X,
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