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Preparation of oxymatrine-carbenoxolone sodium complex
and its pharmacological activity
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Abstract: Objective Complex of oxymatrine (OMT) - carbenoxolone sodium (CS) was prepared,
and the acute toxicity of the OMT-CS complex and their protective effects on injured liver induced by
carbon tetrachloride (CCl,) were also studied. Methods The OMT-CS complex was formed after
preparing OMT and CS solutions individually then mixing them in ratio, the constant was detemined by
UV-vis, the complex was characterized by powder X-ray diffraction, IR, and NMR. The sequence method
was employed to test LD;, of the complex by iv injection. The aspartate transaminase (AST) and alanine
aminotransferase (ALT) in serum were measured in acute hepatic injuried models by CCl, proportionally
im injected the complex in mice. Results The ratio of OMT and CS in the complex appeared to be 1t 1.
The results of powder X-ray diffraction measurement indicated that a novel crystalline structure of complex

. was formed. The acute toxicities of LDs, of the complexes in 1 : 1, and 2 : 1 were lower than that of both
OMT and CS only. Compared with the model group by CCl,, AST and ALT levels in serum were lower
than that in the complex at 1 : 1 and 2 : 1 ratios. Conclusion The toxicity of the complex in different
proportions on acute hepatic injuried mice by CCl, decreases obviously, compared with their precursor
drugs.
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265 40 W43 66 BE 31, Shimadzu FTIR —8400s
4 A ) i 1 Rigaku SA-HF3 X-ray Diffrac-
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Table 1 Physical constants of CS, OMT,
and OMT-CS complex

R mp/C [al/C)
[o) 337~338 +166.9
OMT 119~120 +56.0
CS/OMT 248~251 +105.1

4 YH'H-NMR & IR 3 # % . 'H-NMR,
5.50 (1H,s),4.44 (1H,dd), 4. 22 (1H,dd), 3. 24
(1H,dt),2. 36 (3H,s),2.31~1.33(13H,m),1. 15
(3H,s),0.99(3H,s),0.97 (6H,s),0.89 (3H,s),
0.87 (3H,s), 0.84 (3H, s), 0.54 (3H, s), IR:
3440.5, 2949.1, 1717.5, 1652.9, 1558.4,
1512.1, 1463.9, 1398.3, 1357.8, 1 286.4,
1252.7cm™, /1 IR (38 ,0MT #1 608. 5 cm ™'k
A FER OIS, MEE S R E RGBSR X,
EaYH Mo R THRAEMLBEREZMNL,OMT F
H-17a,H-17¢,H-2,H- 10 H T & M R M R E
A.HBBmES X915 NFHHEH H-2,H-10
B K,Hh 6 3. 20 BF 6 2.97,

2.2 BRVBERBHWE

2.2.1 HEYHEINILE KRR CS0.614 2 g,
OMT 0.264 2 g A HIBF 50 mL B, mAEEA
WRZZIE, 85 0.02 mol/L M¥FH. BULER 1
mL F 50 mL BEH, A KRB KBBEZE. R
W 4X107 mol/L B OMT B AR
& & CS %W, OMT 5 CS RARIME I . AR ¥
ERCSHEBESL AN EEEAYERE

190~350 nm My ESMR LR . R ALE 1. OMT
BB IR+ M 211 nm, T 52 A 90 1Y B R R Uk Bk
K5 OMT MEARKERBLEETARBEN
B®,&KEH 11 nm, B F 200 nm, FHOMT 5
CSRETEAER.EOMT i 1 B3
0. 1, 55 I Wit 3 B 2 7 PR 1K

A/nm
1 CS MAJS OMT K4 5h Wil 3t itk
Fig. 1 UV Absorption spectra of OMT with CS added

2.2.2 EABAREFBEMNITEY . mRCS
OMT R 1: 1 WEEY, WMEEEMNELE AA
[l CS #1 OMT MWK BEXR R R -

1/AA=1/c(OMT)Ka * 1/c(CS)Aa+1/c(OMT)Aa
da %3 OMT #1 CS HRE A WS 211 nm AL EERBH R K
W%, Ka HEABRERH.

%t b3 BT WS A 6 B AT A, R B 1/
AMA 5 1/c(COHOERFNEEXRR HMEXRHE r=
0.999 6, ZHCSEOMTERT 1: 1 HWEAW,
ARELREKRB 255 CHESEHENLILT
L/mol,

2.3 [EERE AWM RIE X CS.OMT. Y3 E
EYVUREAYET X SRBAMNGH RE 2. ER
PP LA TEAVFNSEN . XRHTE
E25 BIRT OMT JRA 1 Rk g5 1 . JR 3k 1 B 4F
ST R .

2.4 HEEW . IMREREHYAEIEARER
T, FEFEEYRMBZ K& CS: OMT X
2+ 1MERY,UHECS:OMT H1: 1 HES
YRR HITI .

2.4.1 2HEFHE.RAFRE. S FWE CS.OMT
RHMBH-ELESH1: 1.2: 1E4Y iv TR
/N BL LDsos 43 5 K (196. 33 4 42.12), (222.79 +
91.75), (385. 35+ 100. 40), (283. 67+ 45. 71) mg/
mL, A L, AR A HHBRA- AL ESHRESYH
FHYHBETHIEAY.

2.4.2 WYX CCL, FHRGPREEHNOE
WK NREENL K 6 LB 10 B, 4B E % %t
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Fig. 2 X-ray Diffraction pattern of CS (A), OMT
(B), physical mixture of OMT and CS
(C), and OMT-CS complex (D)

HA.CClL A . S ESH-HHmm1: 154
M HEBRM-ELESH2: 1 ZEA4YW.CS 4.
OMT 4. IE#¥ X B4 M CClL, M4 im NS(0.1
mL/10 g), B4 & 41 # 1/3 LDs, im # B 254, BP
1: 1 EAYH 125 mg/kg. 2 : 1 EAYH 95
mg/kg OMT 4 70 mg/kg.CS # 65 mg/kg,ELE 7
d, RIKS DG 24 h, Byt B4 ip 4649 0.1 mL/10
g A, Hif & ¥ ip 0.5% CCl, #EA MBI 0.1
mL/10 g. 24 h J5 /N BT 3% B , 4 i 7§ AST A
ALT., XRER U ot Fx, AR B SPSS 4
HREEHITHE . BRILE 2.
3 it

Haiy OMT M, & &9 &4 & KRk ¥ &
% 11 nm;OMT # IR, 'H-NMR 4 & 5048 0 &%
BHREEER1: 1WERY. 2HHBRWESR,
BEHEYNBEBEOMT A aRARE, UHES
Y OMT 5 CS W4 FRIVER 1R g .

%2 HAUEW CClL FHRGNRMME AST & ALT
HMEmE (xts, n=10)
Table 2 Effect of OMT-CS complex on serum AST
and ALT in CCl, hepatic injuried models

of mice (x+s, n=10)

| B AST/QU - L™ ALT/(U L™
EX¥XME 61.20+14. 42 41.914£26.53
CCly 14 108.094:24.81* * 188.60463. 02 *

CS:OMT=1:1 69. 92+ 32. 884 118.05£57.56* 4
CS:OMT=2:1 64.311+18. 2784 94.814:38. 4148
OMT 92.74+18.89" * 225.10+43.65* *
CS 78.63+18.31" * 178.13454. 91 *

SE#MBALE. - P<0.01
5 CCl, it 3. 2P<0.05 2AP<0.01
** P<0. 01 vs nomal control group

AP<0.05 AAP<0. 01 vs CCly injuried group

ABFEKA CCL & /DR SR GEE, W
g xH/NRILE AST.ALT W, &R BR,
fUESW-HHRWESYHIRE ERMK PR
AST.ALT /& ¥,CS R5t AST & B Z %K/,
OMT FTRE{R/NRIMLTE AST.ALT fEF. ALRBF
BREHBRN-EALESRUAREMEAETH
BRI, X IR B,
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