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Abstract: Objective To establish a pharmacokinetic (PK)-pharmacodynamic (PD) model of Periploca forrestii. Methods The
right hindfoot footpad of rats were 0.1 mL complete Freund’s Adjuvant (CFA) to establish adjuvant arthritis (AA) rat model. Rats
were ig P. forrestii extract (87 g/kg, twice a day for 14 d) and blood were collected via tail vein at 5, 15, 30, 45 min, 1, 1.5, 2, 3, 4, 6,
8, 12, 24 h after the last administration. The concentrations of 3-O-caffeoylquinic acid, 4-O-caffeoylquinic acid, 5-O-caffeoylquinic
acid in plasma samples were detected by HPLC-mass spectrometry (HPLC-MS/MS) to obtain the drug concentration-time curve. The
level of interleukin-1p (IL-1B), rheumatoid factor (RF), tumor necrosis factor-a (TNF-a) in plasma samples were determined by kit to
obtain the time-effect curve. WinNonLin software was used to fit the PK parameters of P. forrestii, and the time-effect relationship
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was fitted to obtain the PD parameters. According to the PD parameters, the PK-PD model of P. forrestii was established. Results
The PK-PD model of P. forrestii according to the WinNonLin software was fitted in accordance with the Inhibitory Effect Sigmoid
EO model, in which the blood concentrations of 3-O-caffeoylquinic acid, 4-O-caffeoylquinic acid, 5-O-caffeoylquinic acid could be

calculated based on the potency values, and the potency values could be calculated based on the blood concentrations. Conclusion

There was a correlation between the concentrations of IL-1B, RF, TNF-a and 3-O-caffeoylquinic acid, 4-O-caffeoylquinic acid and
5-O-caffeoylquinic acid. These three components in P. forrestii extract could inhibit the secretion of IL-1B, RF and TNF-a. to treat

rheumatiod arthritis.

Key word: rheumatoid arthritis; Periploca forrestii Schltr. extract; 3-O-caffeoylquinic acid; 4-O-caffeoylquinic acid; 5-O-caffeoylquinic

acid; PK-PD model
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Table 2 PK parameters of 3-O-caffeoylquinic acid, 4-O-caffeoylquinic acid and 5-O-caffeoylquinic acid in rats (x +s,n=8)

ZH LA 3-O-MhnmFmEH 22 T 1R 4-O-InmFmE A2 T 1R 5-O-MnmEmE 22 T 1R
AUC nghi? 879.00+ 213.10 44793+ 65.74 659.88 = 112.26
K10_HL h 351+ 131 3.06+ 0.98 537+ 2.06
CL_F mL h1 kg 161 833.61+ 34 920.65 117 874.64+ 15976.78 78 736.28+ 14 134.18
V2_F mL kg™ 764 690.05+312 179.07 604 577.01+267 368.40 912 360.38+650 802.43
tmax h 115+ 0.29 1.08+ 0.09 116+ 0.29
Cmax ngi? 115.02+ 18.94 52.40+ 2.51 56.86 + 11.08
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Fig. 1 Plasma concentration-time and effect curve of 3-O-caffeoylquinic acid in AA rat model (n=28)
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Fig. 2 Plasma concentration-time and effect curve of 4-O-caffeoylquinic acid in AA rat model (n=28)
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Fig. 3 Plasma concentration-time and effect curve of 5-O-caffeoylquinic acid in AA rat model (n=28)
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Fig. 4 Concentration in effect compartment and effect curve of 3-O-caffeoylquinic in AA rat model (n=38)
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Fig. 5 Concentration in effect compartment and effect profiles of 4-O-caffeoylquinic in AA rat model (n=28)
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Fig. 6 Concentration in effect compartment and effect profiles of 5-O-caffeoylquinic in AA rat model (n=28)
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&3 3-O-MIMEE EZETEE) PK-PD &% (n=8)
Table 3 PK-PD parameters of 3-O-caffeoylquinic (n=38)
kY€t Eo 1Cs0 Keo I max Gamma
TNF-a 106.814 8 1.58 X107 0.027 7 — —
RF 84.2351 8.11X1077 9.999 3 51.7856 —
IL-1B 52.986 5 8.12X1077 9.999 6 — —
&4 A-O-MIMEEL EE TR PK-PD 2% (n=8)
Table 4 PK-PD parameters of 4-O-caffeoylquinic (n=38)
kY€t Eo 1Cs0 Keo Imax Gamma
TNF-a 107.671 6 0.253 2 0.0001 — —
RF 88.660 2 369.651 9 9.999 8 — —
IL-1B 54.390 1 369.813 0 9.999 5 — —
&5 5-O-MIMEEtEETEEY PK-PD 2% (n=8)
Table 5 PK-PD parameters of 5-O-caffeoylquinic (n=28)
ESpVEELD Eo 1Cs0 Keo I max Gamma
TNF-a 107.697 1 3.94Xx10710 0.0001 — —
RF 89.5117 4.58X107 9.998 5 98.531 0 —
IL-1B 52.280 6 1.19X107 9.997 2 — 4.404 6
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RRNAE, C NZIAEBN = R .
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1.58X107)], E=107.6716[1—C/(C+0.2532)], E=
107.697 1[1—C/(C+3.94X 10 19)].
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PK-PD #7% > 5]}y E=152.986 5[1 — C/(C +
8.12x1077)], E=54.390 1[1—C/(C+369.8130)], E=
52.280 6[1—4.404 6 C/(C+1.19X1077)].
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