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Abstract: Objective To investigate the effects of active ingredients of Chimonanthus nitens Leaf Granules (L&A iki, CNLG)
on rats with chronic pharyngitis and establish a combined pharmacokinetic-pharmacodynamic (PK-PD) model to construct the dynamic
changes of the active ingredients of CNLG and their pharmacodynamic effects. Methods A rat model of chronic pharyngitis was
established by using ammonia solution induction, and rats were ig CNLG, therapeutic effect of CNLG was evaluated based on

behavioral characteristics, pharyngeal tissue pathology and inflammatory factor levels in serum. PK-PD model was constructed by
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using Phoenix WinNonlin software, using the six blood components (protocatechuic acid, rutin, kaempferol-3-O-rutinoside, luteolin,
astragalin, isofraxidin) with anti-inflammatory activity in CNLG as PK indicators and levels of tumor necrosis factor-a (TNF-a),
interleukin-1f (IL-1B) and IL-6 in serum as PD indicators. Results The levels of TNF-a, IL-1p and IL-6 levels in serum were reduced
and pathological morphology of pharyngeal tissue was improved after the administration of CNLG compared with model group. The
established PK-PD model suggested that there was a lag between the anti-chronic pharyngitis efficacy of CNLG and the blood
concentration of its components and integrated components. Conclusion CNLG has a significant anti-chronic pharyngitis effect,
which may be related to the down-regulation of TNF-a, IL-1p and IL-6 levels. There was a lag between the blood concentration and
drug effect values of each component and integrated component of CNLG. This may be due to the fact that the active ingredient in
CNLG does not act on the target immediately, but through an indirect mechanism of pharmacological action, the receptor tolerance
phenomenon and the delay in the activation of the receptor.
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Table 1 Mass spectrum parameters of components to be tested and internal standard of C. nitens Leaf Granules

&M ESI #3{ BEBF (m/z) FET (mlz) EREHIE/V fill 5 g & /eV
Ji LA IR - 152.8 108.9 -66.0 -17.0
=Nl - 609.1 300.0 -137.0 —45.0
1L Z2y-3-0- 2= Fhi - 593.2 284.0 -149.0 —49.0
PN - 285.0 132.9 -128.0 —40.0
ARE - 320.9 151.8 -101.0 -22.0
RWH + 449.1 286.9 96.0 21.0
SR + 223.1 162.0 86.0 34.0
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Table 2 Linear regression equation and quantitative limit of components to be measured in C. nitens Leaf Granules

e LR T A r LR YU/ (ng- mL™") E B /(ng-mL™)
JR LA R y=0.1153x—0.254 5 0.995 3 1.18~604.80 1.18
= y=0.088 4 x—0.143 9 0.997 8 0.35~178.92 0.35
1L Z5y-3-0- 2= Fhi L y=0.052 6 x—0.324 1 0.990 3 1.40~717.12 1.40
ANREE »=0.054 7 x—0.045 5 0.992 1 0.93~59.40 0.93
KREWH »=0.0137x—0.074 1 0.9917 0.79~404.04 0.79
S 7 W »=0.018 3 x—0.023 8 0.9917 0.94~120.00 0.94

3 LM AR Y BB R B R (X+5,n=6)

Table 3 Extraction recovery and matrix effect of components to be tested in C. nitens Leaf Granules (X £ s, n=6)

e W /(ng-mL™") FERUASCR /% I N Yo
JR LR 2.36 94.13+3.17 92.46+5.78
18.90 89.27+2.64 85.44+3.72
302.40 86.71£3.21 82.16+2.24
BT 0.70 91.75+2.82 99.08+6.86
5.59 90.20+1.66 88.53+3.45
89.46 88.48+2.43 85.72+2.63
1 ZEBWy-3-0- =/ pEt 2.80 98.61+7.28 101.36+2.80
22.41 95.3143.32 97.8442.07
358.56 94.4842.14 95.8842.49
ARRREZR 1.86 88.601+2.67 91.52+2.37
7.43 86.40+2.65 80.87+1.72
29.70 98.06+2.41 93.7340.98
KmH 1.58 87.43+3.44 91.4444.38
12.63 91.354+4.21 92.2343.95
202.02 96.68+5.47 97.78+3.16
SHE F7 g 1.88 87.474+2.23 93.24+6.27
15.50 93.78 +4.58 94.57+4.63
60.00 97.36+3.47 99.01+4.18
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Fig. 1 Mean blood concentration-time curve of six analytical components after ig different doses of C. nitens Leaf Granules
in rats with chronic pharyngitis (X £ s, n =6)

x4 BUHRAKR ig LEEHERELRP 6 MLAMNANFESH (Xts,n=6)
Table 4 Pharmacokinetic parameters of six compounds in plasma of rats with chronic pharyngitis after ig C. nitens Leaf

Granules (X £ s,n=26)

D% ZH 3.0 gkg™! 4.5 g-kg! 6.0 g'kg™!

JR LR Crmax/(ug-L™) 28.04+1.13 34.16+1.56* 4525+3.67"
Timax/h 0.880.14 1.1240.14° 121£0.25%
ti2z/h 15.84+1.25 20.92+2.14* 8.42+0.58"
AUCo-/(ng-L™"-h ™) 200.43+12.31 249.89420.54" 2546242027
AUCo-/(ug-L71h) 312.76 +31.65 356.37+£30.95" 388.01£27.30*
MRTo-/h 8.74+0.28 9254045 10.274+1.43*
MRTo-/h 20.83+1.94 29.35+4.08" 36.28+3.87"

Vaurl/(L-kg™h)
CLz#/(L-kg™'-h™")

236 351.97+2 805.67
9 154.47+485.40

337 139.54+4 846.43" 376 433.39+19 151.66™
9417.741+405.83 16 755.43+2 295.45*

T Crmax/(ug'L) 40.74+2.76 56.26+4.26™ 68.07£2.96™
Tmax/h 0.7240.12 1.08+0.13* 1.33+0.20"
tins/h 13.78+3.21 15.47+2.62 40.61+6.51"
AUCo-/(ug' L h") 92.22+5.41 145.62+14.84™ 189.61+£42.35™
AUCo/(ng-L"-h ™) 165.684+27.07 229.24+17.32" 248.82+38.19"
MRTo-/h 9.8740.55 10.52+£0.96 7.8740.42"
MRTo-/h 38.06+6.11 45.72+9.16 56.03+2.90"
Varl(L-kg™) 474 7717943155291 523 393.64+24 998.09° 549 039.28 +29 377.42**

CLur/(L-kg 'h'™h)

22 173.31+1686.99

21323.824+2076.94 26 398.22+2 960.99""
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gk 4
B % ZH 3.0 g'kg! 4.5 gkg'! 6.0 g-kg!

R -3-0-FEFHEE  Comd/(ug' L) 50.95+1.93 61.88+2.08* 65.55+3.70*
Timax/h 0.75%0.00 0.96+0.19 1.4240.13*
ti2z/h 16.1314.09 23.5041.17* 24.8442.24*
AUCo-/(ng:-L"h™") 259.01+14.21 307.324+20.33" 407.86+20.57"
AUCo—/(ug-L™"-h ™) 434.81+43.18 553.02+31.44™ 629.18+34.20™
MRTo-/h 10.3840.32 11.94+1.21* 9.5040.61
MRTo-wo/h 24.97+2.70 39.42+2.61* 38.95+2.12*
Vaur/(L-kg™) 245030.501+29214.74 237 739.56+£20425.97 294 295.41+31 158.60™
CLr/(L'kg 'h 1) 5021.45+643.26 6348.214832.67" 7377.6241216.67

KBREE Crmax/(ug-L™) 7.18+0.42 11.904+0.97** 21.72+4.95™
Tmax/h 0.7140.19 1.00+0.00* 1.4240.10"
tinz/h 5.2840.80 6.21+0.59 7.52+0.96™
AUCo-/(ug-L™"-h™) 58.12+5.47 77.54+5.49* 87.2348.51**
AUCo—/(ug-L™"-h ") 92.90+353.28 125.96+13.88" 153.21+£12.21™
MRTo-/h 8.6941.24 10.0140.81 10.9641.52*
MRTo-o/h 12.16+2.88 17.894+1.50* 21.8943.35"
Vaur/(L-kg™) 309 517.60+50 576.50 347 161.84+28 251.94 384 342.37+47 265.97*
CLyr/(Lkg *h 1) 25575.39+2 768.42 36207.25+4287.85"  39972.39+2 961.09**

f PAURE] Cruax/(ng-L™") 54.60+4.13 61.71£2.73" 74.17+4.35"
Timax/h 0.56%0.16 0.8440.11" 1.2240.24*
ti2z/h 6.97+0.97 9.1740.52° 13.7442.68"
AUCo-/(ug:-L"h™") 217.92+21.83 256.25+53.56 309.354+95.62"
AUCo—/(ug-L™"-h ") 544.57497.80 622.70+23.81" 644.59+37.08
MRTo~/h 8.3740.92 9.50+0.54 11.924+1.93*
MRTo-/h 17.90+1.68 21.0241.66" 27.9742.87*
Vaur/(L-kg™) 141 605244443920 157 848.94+5288.90" 173 104.30+5 864.57**
CLr/(L'kg -h ") 8 256.42+394.56 8103.10=1352.72 9203.751+164.68

I8 B e Crmax/(ng-L™") 28.44+2.18 33.25+1.55* 42.5941.90*
Tmax/h 0.28+0.06 0.3140.10 0.58+0.13"
tinz/h 12.30+2.45 16.74+1.50* 22.06+1.91*

AUCo-/(pg-L1-h™)
AUCo-/(ug-L™1"h71)

145.38£32.69
246.48£42.52

197.41 £21.12"
346.85+22.87"

250.32+23.20"
396.86+22.38"

MRTo-/h 8.541+0.64 9.5610.89 11.88+1.00"
MRTo-w/h 18.07+1.17 19.71£1.90 26.51+£5.72"
Var/(L-kg™) 355825.48+1 183.70 364 673.661+3047.12 391 577.65+27 911.09™
CLyr/(L-'kg'-h™) 12 957.76 +509.88 14 163.23+168.92™" 15 299.924+230.68""

53.0 gkg ' ALLEE: "P<<0.05
P <0.01vs3.0 g'kg! group

*P<0.05

34 EEUELE

T RS B R LA TR
B RBREER,
B HIONRHELA: 0.17. 0.09. 0.24. 0.05. 0.30.
0.14; 55 &E4: 0.16. 0.10. 0.25. 0.06+ 0.28. 0.16;
EE4: 0.164 0.10. 0.26. 0.06. 0.26. 0.16. ¥F
TR FIRCE REAA A

P<0.01

AR
PN

L 25M-3-0-%

RuIH . SR BE B &

v (3D AR TR A

253K %/ (ng-mL™)

BOWE . BEAEF2NA-m 2 WK 2, 24i3h%
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Fig. 2 Blood drug concentration-time curve of integration
of multi-effect components of C. nitens Leaf Granules in rats

with chronic pharyngitis (X £ s, n=6)
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x5 EHEHENSUNEIESEEBEREKREPNAENFESE (X£s,n=6)

Table5 Pharmacokinetic parameters of integration of multi-effect components of C. nitens Leaf Granules in rats with chronic

pharyngitis (X £s,n=26)

ZH 3.0 gkg™! 4.5 g'kg™ 6.0 g'kg™!
Crmax/(ng- L) 35.95+2.14 42.04+3.62 51.56+3.91
Tmax/h 0.75%0.13 1.001+0.18 1.0010.61
t12z/h 17.02%£1.25 14.96+3.26 10.53%2.16

191.63+12.33
289.85+12.65

AUCo-/(ng-L1-h™")
AUCo-/(ug-L*h71)

MRTo-/h 9.55+0.29
MRTo-/h 29.33+2.74
Vel(Lkg ™) 254 218.20+8 280.64
CL.#/(L'kg '*h ™) 10 350.28 +569.21

378.37+£22.64

457.841+26.48
9.10+0.63
20.90+3.61

282.86+20.33

395.32+18.64
9.36+0.78
26.611+4.38

245 656.401+8 761.02 199 035.26+7 861.82
11 383.08 +600.38 13 105.10+620.38

AHE, WHNEUKEIME BN, 5 a & A R,
POKIREAIOK SRR 2 BTG N, IEREEE 7 KIFE,
it %, (R S8R RS, XF
R, hZHE stk ig 45255, BdkfEol
BHTEEE, WK E RS . B
C1E b /b, B 23R Bk, RO 2% .
3.5.2 HE #&xft Wl 3 fros, R4 RM
T BRI AR S, HIEFAAMLE, B84
WA S 2H SRR AR 2 1) e, AL 2R () Jo ] DL 25 4 2L 23 B
B, MEHERMY 5K, KEREHMRIZIE.
i Mg ROR = R 2 M A B L MG
R A A SV AR S A AR R SR, AR R
BIASERI, Ay W R b A, ZH 2R R R R D I
W ARy 5K, HERT W/ E R E AR .

A H AR S R AR R, AL E A
M), B B Z LT R IR A A B, ZH 2R DR
R R a N it b SN v A AN 161 i NV R
475K F 98 S A0 BRI o AR 4 P S 4 S R &
M S, AR5 AT L2 2 dH AR R 3 A, ZH 2T
Do Aok, bR AR v IR BT, AR TR
DI/ B S 7 ke, ZH 3R] LK B 8 4 R
353 MERAEHFKF 4252 G, SHKRIK
25245 JE AN RIS [A] AU H TNF-an IL-1B A1 IL-6 &
HIE 4, SIEFHAIE, BEAAIMFSH TNF-o.
IL-1B F1 1L-6 H&EIMHEAE; SEMANK, &
Y254 M35 TNF-a IL-1B A1 IL-6 & & 4I7E 0.24~
2h WE G, HBEE S 250G R, i+ TNF-
o IL-1p FIIL-6 & &3 2 N ERES.

~

)/

o

i I 4.5 g k!

El3 BEXREIBALARELS (HE, X200)
Fig. 3 Pathological morphology of pharyngeal tissue of rats in each group (HE, x 200)

60+ 2001 3.0 gkg!
3407 --45gkg!
op—s—t———+————————————— 351 —4+6.0 g-kg™!
~ 3207% P s 180 past—o—+—+ _,_%ﬁ
2 3001 [ o Rt
[ é 454 2 1601
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S 280 2 £
3 =" 2 404 s &
Z 2601 - S 140 -
R - S ; —
2401
2201 R —
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t/h th t/h

E 4 KLEMEDS TNF-0. IL-1p FIIL-6 FIZE (X+5,n=6)
Fig. 4 Contents of TNF-0, IL-1p and IL-6 in serum of each group (X £ s, n =6)
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3.6 PK-PD tHHXMDHhER W5 TNF-o ) PK-PD 2553 DL TNF-o NZRIE
gEAEMEE R KRR, B SAIRAMZAY b, RN R 6 N R 7E 1S P IE 26 K
GEHL, FAT LM R 6 N TNF-as IL- RAKN RN - EAS AL, WA 5. B infs st (&

1B+ IL-6 Z5RUFEFR I PK-PD &5 G A A 6) AN PK-PD 154, RIFS25MAR B2 15 2008 2 R ) 58
3.6.1 ILEHEHHEURL T 6 AN ENRIER AR RA EAR. (LS RTRL R ELRER . T LR
Jeo ! Jeo ! Jeo ! Jeo L Jeo L Jeo L
A 80 3.0 g'kg 90- 45 g‘rfg 110- 6.0 g-kg D 80 3.0 g'kg o0 4.5gfl\<g 1o 6.0 g'kg
70- . 80 ] 704 o 80 [ Mony
§ 60 ° 0] o / \ Seopet— " o]t F o
2 / [ 90 / - B [ 72
= 50| 60 | N . 2 50,4 60| / o -
404 A 50 .4 801" 4 = a0l 50] o4 801" 4
30— 40— \ 7047 = 301 s A0 0]
0 10 20 30 9 10 20 30 40 0 1020 30 40 50 2 4 6 8 2 46 81012 0 510 1520 25
Cl(ng'mL™") Cl(ng'mL™1) Cl(ng-mL"") Cl(ng-mL"") Cl(ng-mL) Cl(ng-mL)
B 807 9071 AL 110 g 80 90 A 110
T e 80 ) g A 707 P 80 [N\ 100 A
S 0 701%° ol / N\ S]]
2 so0ls 60 / > & sl 6ol | 901
EN J | 80 7 & ) | lo—e——
40¢ 50 ¢ % 40 ¢ 504 & 807 4
30 L—— — 40 — 70-+-5— : 30— L 40— T A—
0 1020304050 0 20 40 60 0 20 40 60 80 0 20 40 60 O 20 40 60 80 10 30 50 70 90
C/(ng'mL™") C/(ng'mL™) C/(ng'mL1) Cl(ng'mL™") C/(ng'mL™") C/(ng'mL™")
C 807 907 A 110 F 80 90 f 110
70 P 801 / TT—— 100 P < 707 [~ 80 100 f
N | o— A e / B S | Ml I\
£ 60| 70 / - S 60— == 70 s
2 s0{ 4 60 T ol /7 Esl J 60 | 90
® f “ o EN 7 | o
40 ¢ 501 80 ° 4 40 7 50 801 ]
30 : . 40 ‘ - , 70— ) 30 T 1 40-+——— 70 4~ .
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C/(ng'mL™") C/(ng-mL™") C/(ng'mL™") C/(ng'mL™") C/(ng'mL™") C/(ng'mL™")

ABILEE BT C-IIEM-3-0-EFWH D-RBER E-RWH F-RUEE, K6 7H
A-protocatechuic acid B-rutin  C-kaempferol-3-O-rutinoside D-luteolin  E-astragalin F-isofraxidin, same as figs. 6, 7
5 AREIFELEHEHIRS 6 MTROEIEMERKRIARNS TNF-0 B -REZ (n=06)
Fig.5 Concentration-effect curve of six components in C. nitens Leaf Granules extract at different doses with TNF-a in chronic
pharyngitis rats (n = 6)
6 LU TNF-o AZRUEFRET LM BURALF 6 PN HI PK-PD 28 (n=6)

Table 6 PK-PD parameters of six components in C. nitens Leaf Granules with TNF-a as efficacy index (n = 6)

5% ZH 3.0 g'kg! 4.5 g'kg™! 6.0 g-kg™!
JR LR Eo 50.35 63.52 78.87
ECso 15.33 11.96 45.56
Keo 1.64 1.32 1.23
Gamma 8.93 5.46 13.90
BT Eo 45.60 59.49 78.71
ECso 4.40 7.58 12.66
Keo 9.60 2.47 1.10
Gamma 15.48 9.24 5.20
1L 253 -3-O- A hl Eo 48.16 61.27 78.13
ECso 12.96 18.29 23.21
Keo 2.78 1.81 1.27
Gamma 23.11 9.35 4.03
ARRREZR Eo 49.98 64.04 79.62
ECso 2.99 5.75 9.35
Keo 5.00 0.93 0.77
Gamma 16.84 30.64 11.20
BRET Eo 45 45 61.04 78.73
ECso 10.80 21.43 80.75
Keo 6.75 1.57 1.02
Gamma 12.65 7.70 9.17
SHEE F7 g Eo 48.17 62.20 78.59
ECso 8.88 30.27 24.06
Keo 1.15 0.88 0.80

Gamma 25.39 6.54 19.90




FEH 2023E 107 $E54% B 198  Chinese Traditional and Herbal Drugs 2023 October Vol. 54 No. 19

* 6345«

3-O0-Z=EPEH KRB R CE I YR BER) PK-
PD BRI ARAMHITERONARE R, BRI 7.
H1 PK-PD A5 A1, S EERTE 1L A - SOR 47
G IR 228 37 {2 70 ). 245K AR L 245 20 A ) v —
AN, RS 7 — NMEAR I NAE, B 2y
WL R DS 5 2 X0 R 25208, Rz, B2
(R ATHESE Y 5 2 0 LRI 249 5 . R 5 T,
UMLK JEE i 2 SN B J5 2, IR L g
REHT A A 2838 P 1l 7 HE AR A AN 2 ST A2 2
MU, = e R, B TNF-o [Ri81E
IS TN T 6 AN Rl 0 249K P PR TR I )
3.6.2  LLIEHE ORI 6 AN RS AE TS R IR 28 K SR AR

W5 IL-1B ) PK-PD 2% PLIL-1B N2 FEHx,
AT 2 LL AR JIURE R 6 A 70 75 18 1 W 8 KRR
NI AR A, WL 6. SRS 3 (GR 8
RN PK-PD #5:7Y, RIA3 25494 5 08 2 [ 1) 72 &
Jifde LA IL-1B RZRIRFRET, 1Bkt 6
AN EF RS 1 PK-PD AR A 3 A | B0 i) 1 R AR 7Y,
HART RN 9.

EHIEL 6 TN, 280N -R B i 20 S 000 N i S R
XN 1L A ORI 02 1 MR 98 375 1 s 70 i A LA
WAL= AR 28U, 7= — s i e R A
B IL-1B AR W [ 5 T 6 A& 1t By I 2453k
(1435 W) [

R 7 TNF-o AZIRIRE LM A E R 23N PK-PD EE572

Table 7 Quantitative equation of PK-PD corresponding to main components of C. nitens Leaf Granules when TNF-a used as

a pharmacodynamic indicator

% 3.0 g'kg! 4.5 g'kg! 6.0 g'kg!
JRLAR R E=50.35+25.71X10893/(15.33893+  E=63.52+23.11 X 10°4¢/(11.96°4+ E=78.87+60.20 X 1013-99/(45.56!3-20+
108.93) 105.46) 1013,90)
T E=45.60+21.06X10134%/(4.4054+  E=59.49+20.49 X 10°24/(7.58°24+ E=78.71+84.44X10°2%/(12.66>2°+
1015.48) 109,24) 105.20)
I Z5y-3-0-2 7 E=48.161+19.89 X 10511/(12.962 '+ E=61.27420.24 X 10°35/(18.29%3+ E=78.13414.96 X 10*93/(23.2140 4
*Eﬁ 1023.11) 109,35) 104.03)
KBEER E=49.98-+18.07 X 101634/(2.991684+  F=64.04+14.40X 1030-64/(5.753064+ E=79.62+10.75 X 10'1-20/(9.3511-204
1016.84) 1030.64) 1011,20)
K RUT E=45.45+20.77X10'263/(10.80'29 4+ E=61.04+20.82X1077/(21.4377°+ E=78.73+41.86 X 10%17/(80.75%17+
1012.65) 107,70) 109.17)
SRR R e E=48.17-+19.89X10%°3%/(8.88%53+ E=62.20+21.82X105%/(30.2765+ E=78.59+18.12X10'9%0/(24.06'*20+
1025.39) 106,54) 1019.90)
3.0 g'kg! 4.5 gkg! 6.0 g'kg™! 3.0 g'kg™! 45 gkg! 6.0 g'kg™!
A 13 gvg" g'Kg 23 g g 13 ’ g g g'Kg 23 % g
< 151 200\ L2 < o1/ 207 s
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g 1 . | Ar‘ 16 P 19 “.ﬂ 2 12 ‘.]# 16 . ,«“! 19 y,
0] /\J ey 114 4 / 10 f 1wl 7/ 171 1/
8L+ y 12 L 15— 8k LI d— 15— ,
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6 ARFELEHEMFR S 6 MR EBMERKRARNS IL-1§ B -REEZ (n=06)

Fig. 6 Concentration-effect curve of six components in C. nitens Leaf Granules at different doses with IL-1p in chronic

pharyngitis rats (n = 6)



* 6346 «

FEH 2023E 107 $E54% B 198  Chinese Traditional and Herbal Drugs 2023 October Vol. 54 No. 19

&8 LLIL-1p AZIEFRAT LSS BRI 6 N HY PK-PD B% (n=6)
Table 8 PK-PD parameters of six components in C. nitens Leaf Granules with IL-1p as efficacy index (n = 6)

L% £ 3.0 g-kg™! 4.5 gkg™! 6.0 g'kg!
JR LR Eo 10.05 13.42 17.81
ECso 12.55 12.87 20.72
Keo 1.64 1.32 1.23
Gamma 29.62 9.74 10.33
T Eo 9.69 12.75 17.81
ECso 4.93 5.90 18.20
Keo 1.00 2.47 1.10
Gamma 6.09 9.02 14.46
1L 25 -3-0- =& i Eo 9.00 13.33 17.63
ECso 12.04 14.32 23.84
Keo 2.78 1.81 1.27
Gamma 9.11 9.85 8.74
KEBEE Eo 10.34 14.49 18.34
ECso 2.76 6.27 10.52
Keo 1.51 0.93 0.77
Gamma 21.70 28.04 9.83
Kooy Eo 9.35 13.33 17.81
ECso 14.43 16.34 27.53
Keo 0.76 1.58 1.02
Gamma 3.75 9.33 10.48
SR 7 e Eo 8.39 13.30 17.12
ECso 9.15 11.65 14.17
Keo 1.16 1.03 2.60
Gamma 1.55 22.21 7.54

RO IL-1p AAFEEFRET LSS R = ZR T TN PK-PD EE 572
Table 9 Quantitative equation of PK-PD corresponding to main components of C. nitens Leaf Granules when IL-1p used as a

pharmacodynamic indicator

B 3.0 g'kg™! 4.5 g-kg™! 6.0 g-kg™!
JRLARIR E=10.05+6.65X 10%2/(12.5520+ E=13.42+5.67X10°74/(12.87%™+ E=17.81+4.24X10'033/(20.72'03 +
1029,62) 10974) 101033)
T E=9.6946.45X105%%/(4.93694  E=1275+5.44X10%%%/(5.90°24 E=17.81+4.29X10'%46/(18.20'446+
1 06A09) 1 0902) 1 01446)
22 /)y -3-0-2 E=9.00+7.13 X 10%1/(9.59%1'4+  E=13.33+5.26 X 10°85/(14.32°854+ E=17.6344.73 X 10874/(23.8487+4
EHEE 10%1h) 10°85) 10874)

RIBFEE E=10.34+6.54X102179/(2.76*' '+ E=14.49+5.80X102804/(6.272304+ E=18.34+4.85 X 10%%3/(10.52°83+
1021.70) 1028.04) ]09.83)

f PACaE E=9.35+11.13X10373/(14.4337+ E=13.33+5.26 X10%3/(16.34°3+ E=17.81+4.24X10'048/(27.531048
103.75) 109.33) ]010.48)

SR 7 g E=8.39+6.39 X Ce'5%/(9.15"%+ E=13.30+5.72X1022/(11.65%?'+ E=17.12+3.97 X 10734/(14.17734+
101.55) 1022.21) ]07.54)

3.6.3  ILIEHEH BRI 6 AN RIS FE MR R 4K A
N5 IL-6 1) PK-PD 2558 DL IL-6 A RHER, W]
75 21 L I Mg - JIORE 6 A o ZE RS PRI 48 K BR A A
RN -IR AR, W 7. BTSSR 10) £
N PK-PD #5271, RI45 2540 g 5 2808 2 [ o2 &2 7
2o UL IL-6 NZGRPRET, (LA ok 6 A~
B 1) PK-PD BRI R A M Ak R AL A, EL Ak

TR 11,

HIP 7 TR, BB BE 2 S A A A
SRS Ll E A ORI 28 37 1 R 7 E ALK
WA SR A 2GR R, 27— e i e AR
BV IL-6 FRII e IR (53 ) 1 6 AN P e 70 I 24 9 FE 1)
AL W R]

3.64 FETEEZHEFAN PK-PD 4558 73 7L TNF-a.
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Fig. 7 Concentration-effect curve of six components in C. nitens Leaf Granules at different doses with IL-6 in chronic

pharyngitis rats (n = 6)

10 A IL-6 AZHERIRATLEEIEHBRIT 6 T A5 Y PK-PD B¥ (n=6)
Table 10 PK-PD parameters of six components in C. nitens Leaf Granules with IL-6 as efficacy index (n = 6)

D% SR 3.0 g'kg! 4.5 gkg! 6.0 g-kg™!
LA R Eo 38.54 41.75 43.12
ECso 22.35 14.09 15.16
Keo 0.94 0.90 1.23
Gamma 2.51 2.30 1.75
T Eo 35.65 4138 42.09
ECso 4.45 9.13 13.12
Keo 0.24 0.37 1.11
Gamma 3.01 6.36 0.93
1L 25y -3-0- =B P Eo 35.64 4222 42.77
ECso 9.75 16.33 4821
Keo 0.48 0.51 1.27
Gamma 4.03 8.01 1.81
KBEE Eo 34.77 41.62 42.96
ECso 3.70 2.84 3.59
Keo 1.01 0.93 1.47
Gamma 2.97 5.29 1.44
AU L] Eo 35.56 41.49 42.89
ECso 7.95 19.35 16.29
Keo 0.36 0.58 1.02
Gamma 421 12.61 1.73
SR 7 e Eo 36.65 40.35 4429
ECso 5.47 9.87 16.79
Keo 0.46 0.54 0.86
Gamma 4.26 4.85 3.70
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F 11 1L-6 AAPUEARETILEE B IR EE SR N PK-PD EE 7572
Table 11 Quantitative equation of PK-PD corresponding to main components of C. nitens Leaf Granules when IL-6 used as a

pharmacodynamic indicator

D% 3.0 g'kg™! 4.5 g-kg! 6.0 g'kg!

JR LA R E=35.84+17.75X10>%/(22.35%3'+ E=41.75+19.55X10%>3%/(14.09>3+ E=43.12+12.05X10"7%/(15.16" 7>+
102.51) 102.30) 101.75)

BT E=35.65+17.69X1039/(4.453+ E=4138-+23.91 X 10%%/(9.13%3+ E=42.09+30.05X10%%/(13.120%+
103.01) 106.36) 100.93)

1L Z2/}-3-0-%5 E=35.64-+14.20 X 10%93/(9.75*%+ E=4222+19.07 X 10301/(16.33801 4+ E=42.77-+13.30X10'8/(48.21' 8!+

%&*E:g 104.03) 108.01) 101.81)

RIBFEER E=34.77+28.94X10%%7/(3.70>+ E=41.62+38.23 X 10°%/2.84>®+ E=42.96+10.96X10'%/(3.59! 4+
102.97) 105.29) 101.44)

H A E=35.56+9.59X10*21/(7.95*2'+ E=41.49+23.26X10'261/(19.351261+ E=42.89+27.16 X 10"73/(16.29'- 3+
104.21) 1012,61) 101.73)

18R R e E=36.65+5.94X102%/(5.474*%+ E=40.35+14.74X10*%/(9.87*%+ E=4429-+17.82X10%7%(16.7937+
104.26) 104.85) 103.70)

IL-1B A IL-6 AZ5RHE R,  RI45 21 Ll i g i 50 A H Pl 8 A%, A5 TNF-a. IL-18 A& IL-

(7 71 58 2 22 8L B 73 AE MR PR K SRR RN - 6 BTN, ELARN IR il 2k I R, X
WREAAL, WK 8. 70 LA TNF-an IL-1B+ IL-6 24 3R Ll M UKL AT 1 P A 58 B Bl HE A LA A
bRy, RITE S (R 12) AN PK-PD 88 ARG RUER, 2 —E a1,

B, BB 2RSS BRSNS TR e B BRI IL-1B ARSI (]9 J5 T35 e o3 L 2453k FE 1A

TR 13 iR I B 1] o
3.0 gkg! 4.5 g-kg! 6.0 g'kg!
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Fig. 8 Integration of multiple effector components from C. nitens Leaf Granules in chronic pharyngitis rats and TNF-a (A),

IL-1p (B) and IL-6 (C) drug concentration response curve of IL-6 (n = 6)
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Fz 12 LEHEH RSB R S ESS TNF-o. IL-1§ #1 IL-6 B9 PK-PD 23 (n=6)
Table 12 Integration of multi-effect components and PK-PD parameters for TNF-a, IL-1p and IL-6 in C. nitens Leaf Granules

(n=6)
2 3.0 g'kg! 4.5 gkg! 6.0 g-'kg!
TNF-a IL-1B IL-6 TNF-a IL-1B IL-6 TNF-a IL-1B IL-6
Keo 1.06 1.06 0.46 1.46 0.54 1.02 1.02 1.02
ECso 13.29 10.94 10.23 16.42 13.61 13.87 25.19 21.38 58.51
Gamma 10.64 5.31 3.56 13.09 3.73 6.78 8.85 1.84
Eo 49.98 9.19 35.69 61.07 13.27 40.28 78.57 17.81 42.94

® 13 LM R SN A B A X N & AUERRE PK-PD EE 5712

Table 13 PK-PD quantitative equation for integration of multi-effect components corresponding to each pharmacodynamic

index in C. nitens Leaf Granules

AR 3.0 g-kg™!

4.5 g'kg!

6.0 g-kg!

TNF-o E=49.98+19.31X101064/(14.17'9644+ E=61.07+21.31X10%74/(16.428744+ E=78.57+41.55 X 10578/(25.19578+

101064)
IL-1p E=9.19+8.51 X10531/(10.94531+
105,31)

10&74)

1013,09)

106.78)

E=13.27+547X1039/(13.6113%+ E=17.81+4.24X10385/(21.3888+

108.85)

IL-6 E=35.69+13.91X10%%%/(10.233%+ E=40.28+25.47X10373/(13.87>7*+ E=42.94+19.69X10"84/(58.51!%+

103,56) 10373)

101.84)
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