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Antiasthmatic effect and mechanism of Ephedrae Herba-Armeniacae Semen Amarum herb pair on the
respiratory center

TIAN Jiayu, YANG Tianyi, XIE Jingen, CHEN Linlin, RAO Qian, XIAO Xiong, HOU Yongchun, LI Wenhong
(School of Pharmacy, Jiangxi University of Chinese Medicine, Nanchang 330004, China)

ABSTRACT OBJECTIVE To preliminarily investigate the antiasthmatic effect and mechanism of Ephedrae Herba-Armeniacae
Semen Amarum herb pair on the respiratory center. METHODS Male SD rats were randomly divided into blank group, model
group, dexamethasone group (positive control), and Ephedrae Herba-Armeniacae Semen Amarum 2:1, 1:1 and 1:2 groups. Rats
in each group were administered different ratios of the herb pair decoction [all at 18 g (crude drug)/kg], dexamethasone suspension
(0.5 mg/kg) , or normal saline intragastrically twice daily for seven consecutive days. Forty minutes after the last administration,
medicated cerebrospinal fluid was collected to determine the content of effective components entering the brain. One and a half
hours after the last administration, the nucleus tractus solitarius (NTS) was located using a stereotaxic apparatus. Histamine
phosphate (1 pL) was injected into the NTS region at a constant rate of 1 wL/min using a 10 wL microsyringe to induce excitation
of the respiratory center in rats; the blank group was injected with normal saline. The contents of neurotransmitters [nerve growth
factor (NGF), substance P (SP), norepinephrine (NA), 5-hydroxytryptamine (5-HT) and acetylcholine (Ach)] in the medulla
oblongata brain tissue were detected. The mRNA expressions of neurokinin-1 receptor (NK-1R), p38 mitogen-activated protein
kinase (MAPK), and c-fos in the medulla oblongata, as well as the protein expressions of NK-1R, p38 MAPK, and c-fos in the
NTS region, were determined. RESULTS The main active components of Ephedrae Herba-Armeniacae Semen Amarum herb pair
entering the brain were ephedrine, pseudoephedrine, and methylephedrine. Compared with blank group, the contents of NGF, SP,
NA, 5-HT and Ach, and the relative expression levels of NK-1R, p38 MAPK, and c-fos mRNA and protein were significantly

increased in the model group (P<<0.01). Compared with
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0.01), with the 2: 1 Ephedrae Herba-Armeniacae Semen Amarum herb pair and 1:1 mass ratios showing relatively better effects.

CONCLUSIONS Ephedrae Herba alkaloids are the main active components in affecting the function of the respiratory center. The

herb pair groups with a larger proportion of Ephedrae Herba exhibit stronger effects. Ephedrae Herba-Armeniacae Semen Amarum

herb pair can reduce the excitability of the respiratory center by down-regulating the expression of the NK-1R/MAPK/c-fos pathway

in the NTS and decreasing the abnormal release of neurotransmitters such as NGF and SP.

KEYWORDS Ephedrac Herba-Armeniacae Semen Amarum herb pair; antiasthmatic; respiratory center; brain stereotaxis;

nucleus tractus solitarius; NK-1R/MAPK/c-fos pathway
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SCXK (371)2019-0010, K ERUmFE 441 R (23 +2)°C,
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cerebrospinal fluid method, B-D-CSF-M) ffil] £ 4 {5 4= &
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R R Y 5 R 5 42 B 24 Xt PP RR B LA T i A
W T e R A RR B A 1 2 <R 1 12 <RR
BT 20 VAL BRI RR B 5 LB IR 250 T )
B ey . SRR 1,

Rl AUMBEBBRNRBEHULSSENESER (x5,

n=3,pg/mL)
ik s lulis et
RE-A1 1241 04980+0.0104 0.0292£0.0017
RE-A 114 07234400267 0.0627£0.0005
kA 2014 09461+0.0542 0087200025

3.2 EHEFIMALARHEIERESEWNLE

525 LA Eb B 4 K BRAE iﬁﬂuéﬁ 1 NGF,
SP NA . 5-HT . Ach & ¥ i F T+ & (P<<0.01) ; 547
ZHAH L, b ZE KA 2 R BR BT - A 4 24 XA [ FiE HE 4 R B
S 5 S ik 2 2 25 A 28 B 1Y) % 2 e S R (P<
0.01), 3N A[FIfL ttéﬂqﬂ%éﬁ?-*h 1: 1 4L RRR B -1
20 1 2H KBRS P 8 38 O i BRI AS A T B . &
W2,
R2 EFEPMARDBZBERESELB (x+5,n=6)

4 NGF/(ngL) ~ SP/ngimL) NA/(nmolL) S-HT/(ngmL)  Ach/(pglg)

SHA 46141573 1695011242 3952079 758411225 1565.00155.90
) 257002 13.80° 304701845  1822+051* 205802987  2286.00£3140°
WAL 11990£12.80° 21200+ 11.82°  645+0.71 107.10£10.88° 1772.004 74.44°
FREAT 124 17620418060 237004928 1169079 16320£9.59  2015.00+87.59°
BE-AC LA 1443023720 22470110820 104440460 151304754 1885.00£101.80°
WEAC2:14 141503674 2180017400 84240.60° 12480£10.15° 175,004 8344

a: 25 FH R, P<0.01;b: ST A, P<0.01,

3.3 FEBEERAN ZH 4 th NK-1R/MAPK/c-fos 1& B 18 £ &
mRNA RiXHIHE N4 R

5525 PR L, BT 21 A R EE 5 50 i 2 2 v NK-
IR . p38 MAPK . c-fos mRNA Fitj #1 %iF % ik /K - 44 i 2
1 (P<<0.01) ; SERIZ AR HE , MhFERAA L RURR B -5 124
XA R C He 4 K FRAE B AN 41 21 H NK-1R \p38 MAPK .
c-fos mRNA [IARXT KKK 24 i AR (P<0.01) , 34
AN TAI B G2 P RR B - L L RRR B - 4 20 L2 Y
NK-1R . p38 MAPK . c-fos mRNA 35 7K V- 1) B A% Fit 8
AHXTHA . A5 R WK 3,

F3 FEAKXRITEHEEPMAL B NK-1R, p38 MAPK . c-
fos mRNA RiEKFELEE (x+5,n=6)

34 HHK 'E-Eumﬁffz X 18 1 NK-1R/MAPK/c-fos i& &
HXEBFRIZHK N

52 H4M l:l:@%iﬂéﬂjt%ﬂ}mﬁﬁzlzbk* NK-IR,
p38 MAPK . c-fos £ [ [ A X 235 /K 44 . 3 T i (P<
0.01) , FH LR s SR 20 A L, i ZE KA 20 R -5
A7 25 X6 A [m] BE FE 20 K BRI SR A X3 NK-1R | p38
MAPK . c-fos H 1 1Y A % 2% 35 7K 7 35 I 25 B A% (P<
0.01), H OBk, BRNFL E2~FE4,

F4 FBHKXRIKZXIEF NK-1R p38 MAPK . c-fos
PHMEARB R (x +5,n=3,%)

415 NK-IR FifER 38 MAPK JFE40f % ofos JHEATHIZR
=HA 064810258 1.0160.194 0620£ 0,068
Al 6750+ 1519 12570£0958" 280240015
WEANA 1482£0.042° 4280£030%° 1.223£0015°
JREA 124 22920152 9.111£0.741° 1.6890.009"
[ B 211740199 7407+ 1084 16590001
kA 2014 2365£0.197 529340303 1.607+0.021°

a: 525 (14 Heis , P<<0.01;b: SHEBIZ i, P<0.01,

'~.50pm ¥ ;_';'.

" 50um. “om iy

A7 YL B AR C HE ZERARYL s D JFR I - 7"1*1 2?ﬂ E: ik

-7 1

4L FRE-A 2

L Sk TR RN AN B Rk

B2 FAXBRIMERIZEXIE c-fos it BHE(REHR

%)

Eibl NK-IR mRNA p38 MAPK mRNA ¢-fos mRNA
SR 1015£0077 101740203 1.038£0308
fiAl] 4525£0.709 309840202 7203% 1304
WA 1995027 1463£0.15% 2690+0.719°
AT 124 3.692£0.172° 2332£0.266° 503540541
&AL 114 28150178 203510344 369206700
A2 140 2410£0321° 21650204 401803200
a: 525 A A, P<0.01;b: SHHIZH LR, P<0.01,
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