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Mechanism of Dichroa Alkali Salt Inducing Vomiting Based on Pica in Mice
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[ Abstract ] Objective: To study the possible mechanism of dichroa alkali salt ( DAS) in inducing
vomiting. Method: Mice pica model was used to observe the antagonistic effect of the three different kinds of
antiemetic drugs [ dopamine receptor antagonist metoclopramide, 5-hydroxytryptamine 3 ( 5-HT, ) receptor
antagonist ondansetron and neurokinin-1 receptor antagonist aprepitant ] on body mass, food intake, kaolin
consumption, diarrhea and death induced by DAS to preliminarily clarify the possible pathogenic pathway of DAS.
Then, the expression of 5-HT and substance P ( SP) in ileum and medulla of mice induced by DAS alone at
different time points was detected by enzyme-linked immunosorbent assay to confirm whether DAS could affect the
changes of these two neurotransmitters. Result; After treatment with ondansetron and aprepitant, DAS-induced
reduction in food intake of mice was significantly improved on the 4" day after continuous administration and on the

wd

1" day after drug administration (P <0.01), since the 3" day after administration, DAS-induced body mass loss of

mice was significantly improved (P <0.01), and DAS-induced diarrhea and mortality in mice were significantly

[W#s B EI] 20190106 (008)

(HE€WB] Jusii ARBEEESTH (7174327)

[$— 1’E%] g, 1, BY BB ST 5, A b 2 25 B R 24 F 5T, E-mail ; malina8512@ 163. com
[EEEE] DG, B, B8 01, N P2 257 5 B 3 24 0 5T, E-mail: zgye@ iemm. ac. cn

.34 .



55 25 4555 22 W) FEXEAFFEHRE Vol. 25, No. 22
2019 4 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2019

reduced, while DAS-induced pica in mice was effectively antagonized. However, metoclopramide did not
significantly improve the above indicators. Further detection of vomiting-related neurotransmitters found that
compared with the blank group, the expressions of 5-HT at 4 h, 12 h and SP at 48 h after treatment with DAS were
significantly increased in ileum and medulla of mice. Conclusion; The mice pica model can be used to effectively

characterize DAS-induced vomiting. DAS-induced pica in mice may be associated with the increase of 5-HT and SP

in ileum and medulla. Ondansetron and aprepitant can effectively antagonize DAS-induced pica in mice.
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1 AEHEMLFIN DASESH/IMREERAMBEREMNEM (2 £s, n=10)
Table 1 Effect of different antiemetic drugs on DAS-induced food intake of mice(x +s, n=10) g
20 51 F 4t/ mg-kg ™! HHE 1R HHEH 2R GBI R M 4R
25 - 4.50 £0.44 5.32+0.37 5.98 +0.91 8.18 +0.61
DDP 3 4.75 £0.28 5.50 £0.37 5.58 £1.20 4.85 +0.34%
DAS 2 5.13 £0.16 5.31£0.16 5.05+0.72 3.38+0.31%
DAS + Met 243 4.97 £0.12 5.26 £0.28 5.17 £0.33 4.11 £0.29%
246 4.85 +0.20 4.75 +0.30 5.34+0.72 3.321.17%
DAS + Ond 2+1.2 5.11£0.13 4.95+0.13 5.62 £0.70 6.58 +0.95"%
24+2.4 4.72 +0.35 4.98 +0.23 5.48 +0.40 5.11 £0.23%%
DAS + Apr 2 +18.96 4.86 +0.25 4.72 +0.08 5.44 £0.43 5.50 +0.37%%
2+37.92 5.22+0.31 4.83 +£0.47 5.25£0.39 5.46 +1.19%%
20 51 F 4/ mg kg ™! 1R fEH 2 R EH 3R fEH 4 R IEH S5 R
25 - 6.23 +1.86 6.33 +0.57 6.29 +0.16 5.68 +0.31 5.67 +0.18
DDP 3 3.73 £0.17% 3.51 +0.36% 4.12 +0.72" 3.53+0.23" 4.12 +0.51
DAS 2 1.06 +0.17% 0.33 +0.05% - - -
DAS + Met 2+3 1.49 =0.45% 0.43 +0.08% 0.51 +0.08% - -
2+6 1.55 +0.62% 0.63 +0.19% 0.60 1.20 1.75
DAS + Ond 2+1.2 3.48 £1.12%% 2.05 +0.33% 3.63 +0.80% 2.89+0.71% 3.53 +0.04%
2+2.4 2.46 +0.22%% 1.88 +0.37% 1.97 £0.54% 2.37 20.77% 3.02+0.57%
DAS + Apr 2 +18.96 1.94 +0.98%% 1.62 +0.45% 1.15 +0.40% 2.90 +0.61% 3.13
2 +37.92 2.53+0.78%% 2.27 +0.55% 2.25 +0.38% 4.74 £0.30 4.60 £0.36

TS5 ALY P <0.05,2 P<0.01;5 DAS 41 1L 4> P <0.05, P <0.01(% 2, 3 [[),

2 PR 3 AN [) 41 53] /s BROE R L B e 0 -
BT R, S A4 E,DDP A/ NRELGES 1,
2,34 RHYMBEEFEITH(P<0.01) R
W5 525 (4 H e, DAS 41/ BUTE 1% 22 45 25 ) o
1,2,3,4 RIMA B&EF BTN (P <0.01) #2757/ R
SERE A A M EIE DAS FEERRHE ML, 5
DAS 21 b4, A A F & DAS + Met 41 %7 DAS i S 19
NS B AT N ¥ JC B B ek 3, {H AN R 7 i DAS +
Ond 44 1 DAS + Apr H45 25 /556 3,4 Ry n] B g o
H DASIFERREBITH(P<0.05,P<0.01) ,HE
A BANA BETE (P <0.01) , &R Pizi
A AP DAS R R 8178 HE M AT 2
THBR DAS R B4, WR3,
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B 1 REVI LR EEE MG, EiE LA 25105
4 REMmBHA R EEERL (P <0.01); 5
DAS #H [t %, DAS + Ond 2H 1 DAS + Apr ZH 452555
3,4 RWIRAEIR DAS i S i JE T8 L4, 7 4t 4 1k
IR DAS 75 5 (19 I8 15 2, o /& ) 52 19 DAS +
Ond Z1F1 DAS + Apr 2 ¥ 0] B] I B& {1k DAS 5 519

MEYER (P <0.05), {H K [7 #] & DAS + Met 20 %
DAS i RIS B T B, Wk 4,

.15 FETEAL A EUA N, DDP A/ RO
WAET IS, DAS A FEELL A 25 5 i 55 1 R AP DL
R, B 2 R &I (P <
0.01) ;5 DAS ZH [ #%, DAS + Met £H {{ 7] 4E 3R {H R~
REFEAL DAS 5 S USE T2 , DAS + Ond fIX . = ¥ 2 41
H1 DAS + Apr /& 7] & 4 o] B B %38 DAS 5 5 1 5t
ToIEHL (P <0.05,P <0.01) , 550 5 AR . KK
fif ) & B, 52 U4 g, DAS AT/ E B
PUEH WK KA, B RE T E B BN IR N EY
EIHKEE, LU E N, WS,

3.2 DAS Xf/N IRl g A1 SE 4 5-HT Fil SP & ik 52
Wi R ELISA 43 DAS(2 mg-kg™") £4 2 J5 A [l
HHA] 25 (0,4 ,12,24,48 72 h) 1 23 & 5-HT 1 SP
M ARF RS O . 525 H AL e ,DAS 452 )5 4,12 h [1]
Ja A gE h 5-HT & B 3 (P <0.01) , b5
24,48 f172 h N, S AU KBRS EER: 5
25 AL, R R AE R SP R 1 R A K e e
24 h EBSH T ARG H #2257, M2 )5 48 h

- 37 -



5525 55 22 W) FEXEAFFESRSE Vol. 25,No. 22
2019 4E 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2019

F2 AEEMRFN DASESH/MREREMNZM(x£5, n=10)

Table 2 Effect of different antiemetic drugs on DAS-induced body mass of mice(x s, n=10) g

21 5 F 4t/ mg-kg ™! 1R W 2 R EEESE KIPN M 4 R
25 - 19.78 +0.85 23.51+1.28 25.90 +0. 87 27.84+1.13
DDP 3 19.78 +0.47 22.41 £0.92 22.90 £0.98% 22.73 £0.98%
DAS 2 19.35 +0.44 22.40 +0.93 21.40 £0.91% 19.09 +1.23%
DAS + Met 243 19.40 +0.57 22.44 +1.06 21.98 +0.72% 19.23 £1.29%
2+6 19.56 +0.80 23.31 £0.69% 21.70 £1.02% 18.40 +3.02%
DAS + Ond 24+1.2 19.25 +0.96 23.00 £0.75 24.05 £0.98% 22.96 £1.13%%
24+2.4 19.33+£0.78 22.39 +0.87 23.06 £0.77" 21.38 £1.05%
DAS + Apr 2 +18.96 19.60 +0. 62 23.00 £0.78 23.76 +1.23% 21.39 £1.18%%
2+37.92 19.36 +0.71 22.92 £0.69 23.72 £1.37% 22.12 £1.67%%
20 51 F 4/ mg kg ™! fEH 1R JEH 2 R fEH 3R JEH 4 R IEH S5 R
25 - 29.06 +1.19 29.76 +1.09 30.72 £1.02 31.76 +1.15 33.53 +1.61
DDP 3 21.15 £1.19% 21.72 £1.04% 22.10 £1.52% 23.12 £1.65% 26.69 £1.77%
DAS 2 17.59 =0.84% 16.77 +0.38% - - -
DAS + Met 243 17.24 £1.15% 16.57 £0.98% 16.37 +1.66% - -
2+6 17.31 £1.26% 16.68 +1.49% 17.80 20.40 23.50
DAS + Ond 2+1.2 20.57 +1.67* 19.61 +1.88% 20.23 £4.20% 22.95 £3.33% 26.77 £2.58%
24+2.4 19.26 +1.21% 18.71 £2.02% 18.16 £3.07% 19.93 +3.13% 24.94 £1.47%
DAS + Apr 2 +18.96 19.38 =1.08%% 18.77 +1.30% 17.60 +3.46% 21.20 24.80
2 +37.92 19.98 +1.55%% 17.87 2. 19% 20.23 £3.51% 22.35 £2.07% 26.62 £1.61%
x3 TEEMLFIN DASESHIRBREIEEESIENHM (2 £5,0=10)
Table 3 Effect of different antiemetic drugs on DAS-induced kaolin intake of mice(x +s,n =10) %
215 FlHt/mg-kg ™! T 3 LESE PN B2 K D RIDN EETD RN
25 - 0.70 £0. 10 0.87 0. 13 0.62 +0.08 0.76 0. 16 0.49 0. 12
DDP 3 0.88 £0.25 4.10 £0.17% 3.64 0. 17% 3.61 =0. 63% 3.91 0. 39%
DAS 2 0.69 £0.26 2.97 +0.33% 2.80 =0.07% 2.38 =0. 127 2.04 +0.36%
DAS + Met 243 0.75 0. 12 2.93 0. 14% 2.59 +£0.09% 2.70 £0.22% 2.13 £0.34%
2+6 0.68 0. 09 2.59 £0.41% 2.61 £0.41% 2.23 +0.26% 2.34 0. 52%
DAS + Ond 2+1.2 0.74 £0.21 2.17 £0.25%% 2.24 +0.07>% 1.57 £0.29%% 1.05 0. 124
2+2.4 0.82 +0.39 1.88 +0.32%% 2.48 £0. 08% 1.51 £0.22%% 1.34 +0.32%%
DAS + Apr 2 +18.96 0.85 0. 20 2.42 £0.22%% 1.94 £0.11%% 1.38 £0.26% 1.25 +0. 10*%
2 +37.92 0.77 £0. 15 2.17 £0. 429 2.21 £0.30>% 1.25 +0. 14% 1.26 0. 123

TE e R O i = e L E/ (R + R ) x 100% .

[l figg FIAE i v SP A Gk WE I (P <0.01) , [l
JG72 h X, SEAAEERIT 2R, W

%6
4 iFig

SEIT N —E R A T H AL A TR
53 B s R SR T LR T g sl 2 A I B
Wy S 4T 9 T B 25 W I PR K ik 4 RO L R
F LR R R AE DAS i S 09K ik I, A i
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x4 AEEMFI DAS FEM/MREFTERNE
Table 4 Effect of different antiemetic drugs on DAS-induced

diarrhea of mice

4y mY WY WY

1 /m?i BE B2R IR mAK T
/R /R /R /H
DAS 2 6 2 1 1 100"
DAS + Met 2 +3 3 2 2 3 100
246 7 2 1 - 100
DAS +0Ond 2 +1.2 1 - 3 2 60
2+2.4 - - 4 - 40%
DAS + Apr 2 +18.96 - 3 4 - 70
2 +37.92 - 3 1 - 40?

TE AU T G KB R AR TS S W EG 2= H AL DDP IR TS 3
B 05 5% 4L H B P <0.01; 55 DAS 41 H 4 P <0.05,% P <
0.01(F£S5 ).

x5 FAEEFIX DAS F S /R IE T B R0
Table 5 Effect of different antiemetic drugs on DAS-induced death

of mice
a0k mex e x U
/mg-kg n n n P /%
DAS 2 1 7 2 - 100"
DAS + Met 2 +3 0 3 4 3 100
246 0 1 4 4 90
DAS+Ond 2+1.2 0 1 1 2 40%
2+2.4 1 1 0 1 307
DAS + Apr 2 +18.96 0 1 3 2 60
2 +37.92 0 0 2 1 309

T« A0 3 G KB & AR ST B W K 25 LA DDP 3BT 3
B R 0% HEG G5 4 RICT-SWECH 0,

W33 ~5 d, EH 2 S JC Wm0 + gt
A IE 2 S 6 5 VR R U 5 M ARORESE S R sh
RN T R B A R, SO E £ iR 2E K.
SEIR A K I /N BRAR E U A A  BE N R R
ZERER Tl ik B 3 B 4 08, I AR
W GREE/NAAEFEAE. i) —RREMEE R
S EE LR NI S b TR A
X (14 25 245 7] 0 R BE A% 2 00 B2 /N B 08 - HRE AT N
FCYR O B A BE . AT A A SE B T DAS FE
NG SN U I o e R =Y 2 23
Gy ATT RIS 56, B 2 AR BIF 9 Hh DAS 25 24 55 5 Ol 55 7
A2 mg-kg o RIFEIZH BN AU YIE R
AU /N R AR B, i EL s W fe E S 45 25 ) 45 B
A 308 %) HE S RBE T4 B0, T A 285000 28 T (1 A i 2 %ot
LU B B A FH A B O, DR I R )
oA TRl 1 NP = o B i 3= g = SRS L7/ RN
AP0 IE B R B B A G PR AR R T OGTE T
N R PR AR A G | A e AH X OE R Y 3% 2k 4 24 1)
(EDER2555 1 ~4 R) @ AR B0, DL ST o ff J
Bt DAS 55 B MKk 5 . B el 5 OR R AL Y
B SR & B, DAS + Ond 1 DAS + Apr 35 1] 4 4%
bt DAS S R AW LR, M A & b0, i
DAS + Met W] JC B i 52 M0, $2 7R DAS i S 10 5 & 17
NAIBES 5-HT F1 SP g F K it 3 724 OC , {H 2 18 17
1AL
iE—25 % 4% DAS Xf 5-HT #l SP £k, 45
REI,DAS fE 45255 4,12 h m] B 5 3% fin [l g 0 4E
BErf 5-HT &, 0 5-HT 2 20k 30Kk (1) 56 B b 28
5T, PRI 5-HT 7] B2 DAS 5 5 LK k119
O E R W RSP, R AL TE 2 5 48 hg i,

% 6 DAS 3t/ S f7 AN FE 8% op AN [E B iE) A2 5-HT 0 SP RIFMF M (x 5,0 =6)

Table 6 Effect of DAS on 5-HT and SP expressions in ileum and medulla of mice(x +s,n=6) ng-g !
5-HT Sp
t/h
B S i B S 5

0 376.59 +10.96 468.09 +15.42 9.42 +2.16 16.24 +5.31

4 481.61 +17.17" 563.73 +21.45" 10.14 £1.44 16.76 £3.55

12 475.48 £12.45" 677.52 +15.42" 13.22 £5.36 17.98 £2.31

24 352.33 +17.70 495.50 +13.89 7.18 £2.74 18.26 +4.83

48 364.70 +14.98 464.88 £9.63 24.87 £5.75" 37.91 £3.31"

72 373.90 +19.88 466.79 +27.79 7.30 1.34 13.43 +1.22

50 h(HURE 250 W) 5) " P <0.01,

TEZN)5 4,12 h BEGOESm, (HJC 1 2 2% 5, SP A
SRR AR et K A SP TTREAE DAS S 1 5

WXt b R P B . AN R I e B 22 0
[ ) It i o it , U N 75 e I U IR A, OF R ek

-39 .
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Mo L5 bW LE MR 4> DAS T AR i 38 i 5 -HT A
SP W g 2 5 K ik 27, TN A 0 A i B
() ' M 1 0 A T L 3 T B AT 4 DAS RERS &
401 I ) B0 f OO vk B 42 A SRR EL DAS HL A 2 il
o 0] o 3 AR 7 ) 205 B e LB W 1
Ao 2 T M T AR 8 R AR T R e 28
Y, 5l LW LA, AR, A — LA
wrJe .

WF5E & B, Ond I Apr AALTT A &k 35 50 DAS i
KBS , ¥ A AR DAS 51 & [/ BUE 5
RFGET 3, VL3N 1w A A E
R P I R AL TS0t % B DAS 41/ B PR R AT
UL A i 38 9 A R T KRE B R B
PR [ R JEE 1505 R 3, 5 W 286 I TG W 36 B 9%, oy
BN, 13X ] BE R DAS 5 & /N R 2 R A
MRV IR R L S-HT S 3 4 I B S B T
Pz 16 R 2 — T 3 3 SO T R 2 RS R B AR HE 1
BB A W, AT A 5 T R 2 R
EINGE 3 eris K CURE T ) B ST D P& ARl
WX ik 45 A B a0 4% Ond AT REE o BH M L
TR 22 I SR B k3 DAS % 510 B K I TS R it
SEREAR T OX — PR 42 50 R b i 1 S-HT, 32 45 it
FINATT 0 5y B A AT F 3 090 5 8 b i PR
—5

NK-1 ZA45 505 Apr 4L 7] B B 803 DAS % &
(VS FBET- 4, 05 Ond BLIE 7T RE AR K AR
BACHE 5 22 W1, SP ¥ il if 5 R [A] 3% ik ( NK-1,
NK-2,NK-3) 45 4 52 Bl 4 Ff o R (9 9 5, ok &5
NK-1 52 1A 3 F1 Jg fe o, DR 3 % NK-1 32 (K Fk 2 SP
SZARIET S SP AR HLAN 45 Fh OIS B (U0 4 0T | K
FIOE 4652 ) 1) 381 5 3 B vh 0 & 48 T B AR
SP ] i 4o YO A S BT (NF) - Bl 40 988 40 ffa
SRR e e A S U N S e
(TNF)-o, AN A 3 (TL) -1 A1 TL-67°, 245 4 )
it T4 SP 5 NK-1 32 WA B 7F T, B 1 46 0 )=
B2 B R Apr AT BE R B IRIR AR & RS BT DAS
7 00 5 3 B . Bang 250 3 NK-1 &%
(R FEHH] CP-96,345 Fi1 L-733,060 if 1 B - B %
7O M DT SR TR 7 o SR 5 2 L G
HA USRS 4 1 4 S 09 i
P T T NK-1 3% 0 46 30 70 45 T NK-1 32 4k
FTURIT , G Apr i 7] 3 i I 3 72 45 BT DAS 5
S IR G 1 B . 45 1, Apr T RE S A 3 T 48 R
FEVUITBL05 2 Fh i 78 4 ¥ & AR DAS i S 19 IR 15 A
< 40 -

FET MG L o

M2,k A5 OR AL & B DAS T g il i
5-HT, #1 SP #4275 MKk B4, 1 HL & B Ond
Fl Apr A AT 8% F5 50 DAS i S W HE TS AISET- 15 0l , 42
7 R AT X 2 F 2 M4k 5t DAS i 3 B9 &IE
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