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Microcalorimetric studies of drug property differences during combination of Rhizoma Coptidis

with Fructus Evodiae after separated decoction
KONG Wei-jun, ZHAO Yan-ling, SHAN Li-mei, XIAQO Xiao-he, ZHANG Ping, LIU Jun
(PLA Institute of Chinese Materia Medica, 302 Hospital of PLA, Beijing 100039, China)
Abstract ; Objective

Fructus Evodiae after separated decoction from biophysics and biochemistry. Methods

To study drug property differences during combination of Rhizoma Coptidis with
Rhizoma Coptidis
and Fructus Evodiae were decocted with water separately. Different proportions of Rhizoma Coptidis
aqueous extract and Fructus Evodiae aqueous extract were combined and heated in an aqueous bath for 1 h
at 100 °C to get the decoctions of Zuojin Pill, Ganlu Powder, Zhuyu Pill, and Transzuojin Pill. Micro-
calorimetry was used to obtain the metabolic thermal spectrum curves and biothermo-kinetic parameters of
Shigella dysenteriae growth. According to the ancient herbal literatures, the drug property differences
during combination of Rhizoma Coptidis with Fructus Evodiae after separated decoction were synthetically
evaluated. Results There was a stable drug property difference between separated decoctions. Both the
decoction of Zuojin Pill and its similar prescriptions could inhibit the growth and metabolism of the bacteria
at different levels. Zuojin Pill had the strongest inhibitory effect, while Transzuojin Pill had the poorest in-
hibitory effect on S. dysenteriae growth. The sequence of antibacterial activity was: Zuojin Pill > Ganlu
Powder > Zhuyu Pill > Transzuojin Pill. Cenclusion

drug property differences during combination of Rhizoma Coptidis with Fructus Evodiae after separated decoction.

Microcalorimetry can be used to investigate the

Key words: Rhizoma Coptidis; Fructus Evodiae; separated decoction; combination; microcalorimetry
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210562 M FHEAFEYH SR ENR. HFEN
LBHBABHRERI0 g BAK. 5 c EHH,10g
NaCl, 7T 1 000 mL @K, @ pH 7. 0~7.2 54
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2.1 EhBEHHE RAEMREEAHNE 210
g AIMA 10 A EAREK B 1 hFRE L b, 3t
R3K M. 3 RBESH BAHEEE 2 100
mL, RESREEMKABAH#HE 6 1.2 1,
1:1.1: 6 kBRHIBAFTF 100 CKEFHFA 1 h,
RBETHREBEESAL. HBB.FEAMREELT
®,—4 CKKERESA.

2.2 HEMBERMEH - BERAILEK TBRET
REAHRATRKREM L FAZ 150 mg/mL K&
SN HBH KEANRESLNBEH.

2.3 HERREHMALHIE . RAKEE. EXHEE
HTF, M3 & 20 mL ZEEAZHWA 10 mL
ERE LB FKRIENS H; 5N M & %3 R 3
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1. 0X10° MM/ mL, R G I A R R R 5 8
(BMP A RBWESNHH 0.0.5.1.0,1.5.2.0,
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B4R (power-time, Pt f4R), REHBRT 37 C, b
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Fig.1 Metabolic thermal spectrun curve of S.
dysenteriae growth without drug at 37 C
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Table 1 Growth rate constant of S. dysenteriae

growth without drug at 37 C

H®  %&/min™! R #®I  A/min! R
1 0. 005 88 0.997 6 5 0. 005 52 0.997 9
2 0.005 93 0.997 7 6 0. 005 80 0.998 3
3 0. 005 46 0.998 4 7 0. 005 77 0.998 8
4 0. 005 72 0.996 8 8 0. 005 49 0.998 1

A[48 k= (0. 005 70+0. 000 47) min ', # % &
WRHKTF 0.996 0. AT RAMAM LR RHAET K
RERFRENERN.
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Fig.2 Thermal spectrum curves of S. dysenteriae growth under effect of Zuojin Pill (A), Ganlu Powder (B),

Zhuyu Pill (C), and Transzuojin Pill (D) at various concentration
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2.7 HMEAERKMHBMENHERENITE . AE
HEEMERMDEXR =k —Fk ) /b ]X100%
), A ke AZENBARBERNEKEREH L
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Table 2 Values of thermo-kinetic parameters of S. dysenteriae growth

under effcet of drugs at various concentration at 37 C

% 9 C/(mg * mL~1) ko/min~! Pr/mW tem/min Q/] I/'% ICso/(mg » mL~1)
THEMA 0.0 0. 005 88 0. 614 291. 3 22,49 0.0
E&H 0.5 0. 003 63 0. 607 3013 23. 69 38.3 2.22
1.0 0. 003 38 0. 602 308. 0 22, 81 42,5
1.5 0.003 25 0.513 321.3 21.59 44.7
2.0 0. 003 07 0.418 392.0 20. 60 47.8
2.5 0.002 57 0. 294 498. 2 18. 17 56.3
3.0 0.001 80 0.187 601. 2 18.16 69.4
3.5 0.001 53 0.172 624. 5 14. 58 74.0
R 0.5 0. 004 47 0. 592 298. 8 24. 48 24.0 2.74
1.0 0. 004 01 0. 589 303.5 23.42 31.8
1.5 0.003 72 0. 484 319. 4 22.43 36.7
2.0 0.003 34 0. 384 387. 5 21.91 43.2
2.5 0.002 97 0. 284 426. 1 19. 84 49.5
3.0 0. 002 59 0. 267 506. 3 18. 83 55.9
3.5 0. 002 29 0.217 578.6 18.28 61.1
XER 0.5 0. 005 01 0. 608 301.2 26. 87 14.8 3.08
1.0 0. 004 68 0. 581 303. 8 26. 56 20. 4
1.5 0. 004 07 0.574 296. 5 24. 62 30.8
2.0 0. 003 69 0. 504 311. 0 23. 60 37.2
2.5 0. 003 34 0.513 321.0 22. 50 43.2
3.0 0.002 95 0. 389 388. 2 20. 97 49.8
3.5 0.002 63 0.324 415.6 20. 26 55. 3
RESH 0.5 0. 005 57 0.610 300. 3 27.54 5.3 —
1.0 0. 005 43 0. 605 297.5 26. 25 7.7
1.5 0. 005 30 0. 509 312. 6 25. 88 9.9
2.0 0. 005 22 0.518 325.1 25. 43 11.2
2.5 0. 005 11 0.513 334.6 24,95 13.1
3.0 0. 005 04 0. 468 341.5 24.05 14,3
3.5 0.004 92 0.472 346. 0 23. 64 16.3
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2% 2.22.2.74.3. 08 mg/mL, T |% &£ & M3 R
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HBRRARBENRFE S EREMERFTZREEB
HHEREWFE.

2.8 AKBERERSHYERERNXR . LHEFE
BEARKPMERBERE RGBSR T HBWKE
(O BT LA, 8BRS AT 87 5 W R R
HRIERTHERC A TR, EEAERTHER
W EC M. k=—7.24X107* C+4.20X107%,
r=0. 964 6(0.5~3.5 mg/mL) ; H BEAEF FREH
W EC HiZR k= —7.24X107* C+4.79X107% ,r=
0.999 0€0.5~3.5 mg/mL); EHALE A TRHEFE
B EC M. k=—8.09X107* C+5.39X107%,r=
0.996 3(0.5~3.5 mg/mL); & & 4 3L¥E A FRE
BH EC iR k= —2.09X107* C+5.64X107%,r=
0.995 7(0. 5~3.5 mg/mlL),

2.9 WEAKNMHESHYRENRR . UXHH
WX 40 B A R B R (DX R F GBI E (O #AT
SUNE BRMETEARF A ARKRELRER
THWICHEHB. E&NERTREREN IC
Bk 1=9.80 C+28.64,r= 0.964 4(0.5~3.5
mg/mL),I1Cs, =2. 18 mg/mL; H BEE TR KT
WK IC tiek.1=11.69 C+18.56,r=0.999 1
(0.5~3.5 mg/mL),1Cs, = 2. 69 mg/mL; %8 iLIE
AFREFREN IC #iL.1=13.76 C+8.40,r=
0.974 6(0.5~3.5 mg/mL), IC;, =3.02 mg/mL;
RESNERTREFEN C K. 1=3.53 C+
4.06,7=0. 995 6(0.5~3.5 mg/mL),1Cs =13. 01
mg/mL.  FC fIZRBYES AL . HBHAES
W IC HER 2R ICHEAYE H—H KW

THEMEWEREMEBEERI, Mid IC B
KB R 2 & LA 1C 5 (13. 01 mg/mL) @i T 5%
BEMERENE  RURESANMERRRE.
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RPHGHER BB, BPExt Bk G HATE R
SHEARRAATIM. X — B BT LR 254 2L Al
B R A0 MRS 5 2 (6] 6 A0 1 1E R X 0 A
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Yy RERE R 2 AR AL AR R s ok 25 BO{R A A%t
HEHAHNERMAFTEENE L.
WERAERE-MER. TR REAGKN
B RAEM ER TENMKE, THATHE. X
EYENA SR ERRNBEEE, FEEIRA
MEATEXEBBMNGER. S BB —RF M
BB EMNESE . XETEMN TIEM
FAHEMEEXCXMBE, FREEGBERRH A
BRAPHLENEBREEENS SN ANE.
BHRNATHAASALEYREMMTR, RS
B -BAHEOE BN AMERNGE R, IR
G NN MRS ALY
R T HFEMERERM.
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