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Study on Compatibility Proportion of Mongolian Medicine “Terminalia chebula Decomposing Poison of
Aconitum kusnezoffii’

LIU Shuang', ZHANG Xiaofei’, MIAO Xin’, XING Haiyan®, LI Gang’ (1.Dept. of Pharmacy, the Second
Affiliated Hospital of Inner Mongolia Medical University, Hohhot 010110, China;Z2.College of Pharmacy, Inner
Mongolia Medical University, Hohhot 010110, China)

ABSTRACT OBIJECTIVE: To investigate the best compatibility proportion of Mongolian medicine “Terminalia chebula
decomposing the poison of Aconitum kusnezoffii”. METHODS: Totally 40 rats were randomly divided into blank control group
(0.05% CMC-Na), raw A. kusnezoffii group (0.12 g/kg by crude drug) and raw A. kusnezoffii-T. chebula (1:3,1:1,3:1, mass
ratio) group (0.12 g/kg raw A. kusnezoffii by raw material) , 8 rats in each group. They were given relevant medicine
intragastrically once a day, for consecutive 28 d. 0.5 h after last medication, serum contents of ¢cTn-I and MB were determined,
and the changes of cardiological structure were observed; the detoxification effects of 7. chebula on cardiotoxicity induced by A.
kusnezoffii were investigated. Binding rates of 3 kinds of aconitine (concentrations of aconitine, mesaconitine and hypaconitine
were 5, 10, 20, 40, 80, 160, 400 ng/mL) to binding rate of plasma protein with normal human plasma were determined by
equilibrium dialysis combined with liquid chromtography-mass spectrometry. The concentrations of 3 kinds of aconitine were fixed
as 100 ng/mL. After adding main detoxification component tannic acid in different proportions of T. chebula (1:0.025, 1:0.075, 1:
0.1, 1:0.5), the effects of them on plasma protein binding rate of 3 kinds of aconitine were investigated; the possible mechanism
of T chebula decomposing the poison of 4. kusnezoffii inducing cardiotoxicity were investigated. RESULTS: In detoxification
experiment, compared with blank control group, serum contents of ¢Tn-I and MB were increased significantly in raw 4. kusnezoffii

group (P<<0.05). There were obvious pathological changes in myocardial tissue, such as disorder of cell arrangement, cell

A 4T + 5 [ SRR 4 0 BT (No 81560685 ) s P22 i shrinkage and cytoplasm staining. Compared with raw A.
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kusnezoffii group, serum contents of c¢Tn-I and MB in raw 4.
kusnezoffii-T. chebula (1:3, 1:1, 3:1) groups were decreased
significantly (P<<0.05) , and there was no significant
difference between the raw 4. kusnezoffii-T. chebula (3:1, 1:
1) groups and blank control group (P>0.05) ; myocardial
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pathological changes were improved to varying degrees. The structure of myocardial tissue in raw A. kusnezoffii-T. chebula (3:1)
groups were similar to blank control group. In the mechanism investigation experiment under the condition of different
concentrations, plasma protein binding rates of 3 kinds of aconitine with normal human plasma were about 30% , without statistical
significance (P>0.05) and significant concentration-dependent manner. After adding tannic acid, plasma protein binding rate of 3
kinds of aconitine in A. kusnezoffii was decreased to different extent; when 3 kinds of aconitine were combined with tannic acid in
the ratio of 1:0.1, 1:0.075 and 1:0.5, the plasma protein binding rate decreased significantly (P<<0.05), in proportion-dependent
manner. CONCLUSIONS: Compatible use of raw A. kusnezoffii-T. chebula (3 : 1) show that best detoxification effect on A.

kusnezoffii-induced cardiotoxicity. Under this compatibility ratio, the plasma protein binding rate of 3 kinds of aconitine in A.

kusnezoffii with normal human plasma is relatively high and the free drug concentration is relatively low.

KEYWORDS
Compeatibility proportion

B A 52 BE 2 A rh B R 2k . Hod
50 HARHMEY L 23k (Aconitum kusnezoffii Reichb.)
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(2 [H Thermo-Fisher 2y ] ) ; HH-6 £ i 15 iR /K 188 (M
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BRI 1RSI 0.5% CMC-Na % 100 mL , i 4
5T 5 il 5 B R o e v 3 A R -1 TR AR T,
T4 CokFE IR E, R

2.1.2 RESHS%

H4 40 JR ML/ M 2s I R A B gl fn A
B3 F(1:3.1:1.3: DA Al 8 H o i SCikdiiE"",
RS B AR A A B 4 2550 o 0.12 g/kg, BT LA
TEARGE H DU B 550 5000 0.12 g/kg THRLZ5 2, R
TR A L0 oA 5 0.12 g/kg, A= B 50 F
(1:3)A R FAILA 255750 0.12 g/kg A2 ¥ 1%+0.36 g/kg
T, AR ] (1 D AR B 257 0.12 g/kg
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KEZE TR 0.5% CMC-Na VAT . 441K 34 5
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mg 15 S BB Sk R Sk B R BT R bR A L 45
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2.2.2  RTEH BRI A5
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TSI
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G BB HTAS Y Y, 15~20 em B/INEE , TR 75
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7K, 428 LN GEFT NI ) 2 mL in A Hrds It
FFBATEEI ) — i [ o SR RB T4 EIE T 51 3
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“2.2.27 WUR A5 BERRASIN , AR 3 b % Sk Bk A 1 2% B
HaE G2 MK EALSEER(%)=(ch—cu)lcyx100%,

China Pharmacy 2019 Vol. 30 No. 11 - 1521 -



FEr ¢ RIS 8 325 BT R T 5 S B S VR S ¢ A
1R BT NG P B S PR . I E A 3 IR,
2.2.6 [RGB I v 3 5 SR I 3K AR 45
i) A0

AL PR A AT A, 56 2.2.57 0T 7 VAR E IR A
BRI By 3 A 5 SR I B 4 AR, 40
mL 3% A7 S 3 Al 5 Sk B g BT R 1Y B A 4 i A 1
0.5.1:0.1.1:0.075 A1 1:0.025([# %8 3 Fl 13 S fil iy o 1 1
FEFE R 100 pg/mL) , I PAAS I TR R 25 L0 . 3R
HE 3K,
2.3 FHitFERE

K SPSS 20.0 # AT GET T o0 Hr o T A Eidii 2 A
xt s PR AR BRI R 22500, P<0.053%
REFHAGFE L
3 &#HR
3.1 SELSTFAFEFIBRANEESHXROES
EHRSERERER
3.1.1 I cTn-1 MB A& AR (L

5528 U BRZH P, A B S 2 AR RE 5 -40] - (12 3)
ZH KRBT cTn-1.MB % i 2 & 1 in (P<<0.05) . 54
B HR, AR S (103,10 1.3 DR R
¢Tn-1.MB % ft 44 i 2 41K (P<<0.05) , F H A= 75 5 -] 1
(1:1.3: 1)K B o ¢Tn-1.MB % it 3045 (14 B4
BTG H 2 L (P>0.05), 420K RIS ¢Tn-1,
MB & e R WK 1,
F1 BAKXKRMED cTn-l MBEEMNEL R (x+5,

n=8,ng/L)
Tab 1 Determination results of serum contents of
¢Tn-I and MB of rats in each group(xts,n=

8,ng/L)
41 cTnl MB
ZEN A 288,81 +44.94 2083912946
RO 46130+59.10° 26195+89.26"
RS (1:3)4 3719247507 2159143647
R R BAF(1:1)4 29739+ 98.17° 201.54£4531°
RS (3: D4 27298+ 5840° 19491£53.60°

1 578 (X REAL LR, P<<0.05; 54 R 4] [, "P<<0.05
Note: vs. blank control group, * P<<0.05; vs. raw 4. kusnezoffii
group,’P<<0.05

3.1.2 AR RO gL,

HE Yo 25 3 g /i, 25 P 0 B2 K Lo LA 4L 4 i
HEF 55, RS 2E A IR R, A% I 2, A WO JULER
HEWiR . Has PO BRAL AR, A B RO LA 2
PHEERE B 0 02RO WL I HES 2L, 20 6 [ 4, I 2R
e TR AR TE IR AL . AR B - (3 D AR EL L
Y MR PREE A 5 A T S A F A B B G, 528 (X RE
AT, A HES 44 55 B IR W s A B 1 (1 D4
AR B 53] (12 3) 2R O LA U5 B 25 4 5 4
B 20 A A BTl , o] LS 43 20 M HE S 4 5%, SRR b

- 15622 - China Pharmacy 2019 Vol. 30 No. 11

{EL 23 0] R UG S A — E B0, HF AN RESE 4
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1 BHEKREOHEREY R E(x200)

Fig 1 Pathological section observation of cardiac tis-

sue in each group(x200)
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4.18 min, £ W0 B RAT, R DL 2% B T4, #2878
Mokl 1T, gk LI 2.

(2) bR B2 il 25 B i T RR . 25 R EIR 165
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b FE 24 h NERE M R AT (BAE SO Rml 3 ks, 3R 53k
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Tab 2 Standard curve regression equation and lower

quantitation limit of aconitine, mesaconitine
and hypaconitine in dialysis tubing inside and

outside
5 AR E] i R B, ng/mL  E TR ng/mL
5% B =0001 1x+0.0045 09994 375375 0375
BINE =0.005x+0.003 3 09997 375~375 0375
WOLE BT =00003x-00023 09995 375~375 0375
BIONE y=0008c+0.0309 09993 375~375 0375
WEB B y=0.007x-0.058 8 09995 375375 0375
BIME =0.008x+0.0072 09997 375~375 0375

3 RIS Bl I F N LR B I B 4 AR
W, AE 27 % ~35% 22 [8] , TG HH S il e B AR v, L W) —
1 S AN [ 3 et R 38 1) B4 0 2 B 45 A R 22 R ST
2 (P>0.05), 45 354,
3.2.3 R B ERG RE Oy rh 3 S I NI 3K
011 Y S R i) AT A

AN ER A A5 O IR g, 2 3 i Sk 4 )
HHTFRRLL1:0.5,1:0.1 F11:0.075 A9 Ho 49 lic fTums , 3 b
ER N N ONIIE AN SR SOl BT
(P<<0.05) ; 4 5 3B IR % Sk 5 B8 77 PR A T 1 L A7) ik
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1 1:0.025 1 , 30 5% kB 5 1E 5 A ML A 13 2 125
PRI . (P>0.05) , 85 R WK 5.
x3 ARREBREDLE 5 LHE RS LBEEN
A MR ERENESE R (x+5,n=3)
Tab 3 Recovery rates of different concentrations of
aconitine, mesaconitine and hypaconitine in
dialysis tubing inside and outside(x *s,n=3)

N 280 ng/mL 18 ng/mL 2 ng/mL
et R FfeR,%  RSD,% PR, % RSD,%  FMEE,% RSD,%
B3A BN 90441366 4l 915663 72 9166665 13
BNE 4302861 91 87401460 53 86835431 50
FOKH BN 95301353 37 9325299 32 88501626 71
BIME 95004228 24 94334220 23 8767284 32
WEkM BTN 4671248 26 03445400 44 8933375 42
BNE 4622223 24 9220£391 42 8833£503 57

R4 AEREREDLH FMESLAE XELHEES
ANIFHPMBEEAESRMNEER (xt5,n=3,%)

Tab 4 Plasma protein binding rate of different con-

centrations of aconitine, mesaconitine and

hypaconitine with normal human plasma (x +

s,n=3,%)

Bﬁ%%zg*ng/ni B3R Br3ku KA,
5 33.041254 27571680 28.08£1.20

10 21211055 30471277 26061235

20 25581510 33991653 26221481

40 30481851 28441094 28021271

80 28.060£3.11 20641424 26061235

160 31.8219.09 31.67+4.88 29.89£8.02

400 36181275 3126125 31184221

F5 BTEBISAE FEAE REAESERE AR
MIFEEES RPN (xts,n=3)

Tab 5 Effects of tannic acid on plasma protein bin-

ding rate of aconitine, mesaconitine and hyp-

aconitine with normal human blasma (x + s,

n=3)
B o PIRIRLE '
1:0.025 1:0.075 1:0.1 1:05
FTER: O30 34561352 3615+121  1860052°  1471£285° 10.16+132°
BEREORE 32194433 33.00£118 16971076 1122£525°  872£098"
$?M:¥/A'%Mﬁ 34024321 33684268 173841397 10742710 7331097

T SR IR RS, ©P<<0.05
Note: vs. blank control, *P<<0.05

4 g
B2y s FE L RTL (D RRE LA
LU AR, T A SIE A &5 Kk Z s T RE ™
P O IR EAE A EE ORI H IR 7
2, SRR S E TN, WIRZ 5 FR
FHIE B f A0 AE ™™, MYE oTo-1)@ FOWLE
E—Eﬁﬁﬂﬁﬁ,fs R AW, TR RO WL 15 04 a3
B Z " AR R, MG T MB X F O AL
FEFEAL W 1) R AR #e s DR e, AR 95 26 ] ¢ Tn-1 A1
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