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[ Abstract | Objective; To explore the material basis of couplet medicines of Ephedrae Herba and
Armeniacae Semen Amarum in reducing airway damage in rats, and to explore its mechanism of action. Method:
Male Sprague-Dawley (SD) rats were adaptively reared for 3 days. After screening, they were randomly divided
into 9 groups [ normal group, model group, dexamethasone group, and Ephedrae Herba-Armeniacae Semen
Amarum with different ratio groups ( N1-N6 groups )]. At 9. 00 am, the corresponding drugs were
intragastrically administered. Immediately after 1 hour of intragastric administration, 2% acetylcholine chloride +
0.4% histamine phosphate was used to induce asthma and the incubation period was recorded for 7 days.
Immediately after the last asthmatic anesthesia, the main trachea was taken out, some of the trachea were fixed

with 10% formaldehyde, and hematoxylin-eosin ( HE) staining was used to observe the pathological features of
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each group. Another part of the tracheal homogenate was treated by enzyme-linked immunosorbent assay for the
concentration of epidermal growth factor ( EGF ), inducible nitric oxide synthase (iNOS) and endothelin-1
(ET-1). After the adaptive feeding of 6 rats in the same batch, the jejunum and ileum intestine were separated to
prepare the drug-containing intestinal absorption liquid. Ultra-high performance liquid chromatography-quadrupole-
time-of-flight tandem mass spectrometry ( UPLC-Q-TOF-MS/MS) was used to analyze the major differential
components and their content in the drug-containing intestinal absorption liquid of Ephedrae Herba-Armeniacae
Semen Amarum. Multiple linear regression analysis was used to analyze the correlation between the effect indicators
and the main differential components. Result: The differential components in the intestinal absorption liquid of
N1-N6 groups were ephedrine, pseudoephedrine, methylephedrine and amygdalin; the effect indicators were
asthmatic latency, ET-1, iNOS, EGF mass concentrations and total score of airway pathology. Conclusion: The
main material basis of Ephedrae Herba-Armeniacae Semen Amarum for prolonging the incubation period and
repairing airway damage are ephedrine, pseudoephedrine, methylephedrine and amygdalin. The main active
ingredient that reduces iNOS and ET-1 levels, inhibits EGF production, and maintains lower levels of NO/ET is

methylephedrine. It indicates that Ephedrae Herba was the main medicinal taste, and Armeniacae Semen Amarum

assists repairing airway damage. The N3 group has the best therapeutic effect.
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W% Wi 2 — 7 7™ S ) I O P R R e, Th 2
W TR AR A R T EE MR RER ", ik
WA SR BN 5 4 14 7 s & BT A W O 7 R S
5 85 S vy 0 24 0 g R B - A T R B e A T E A
Jifi 8, IR B e i A AR e A AT R e O B
T 25 79 % TR AL , A R B, S0 i 2 o L 2
XoF B 2H B T B (BRI T R 2 2 e R P Rl
Ki 2 o 2z — A Bawdl I & — .
I TR R 5 T R 2 X Y B TR
il FVE AL A 5T, AN AURT DA 4 B 24 0 1) 25 3504 ol
S H A B, 38 AT Ry i — 204 7 R B A
FE KA iz 4 R 4R 4 o

ITAF R, R - A 5T B AR TR AR S =
SE 2B 2t AR DT T, AT R SR R RO
AH A 3% - I A% AT TR AT I ] AR K T 3% ( UPLC-Q-TOF-
MS/MS ) BF 58 BE B -5 A5 1 19 25 B A3 77 S i A
I A HF ST % 2 A AR R s
HREEKKHTZE(ECGFR) /- B Z Uik B %
FIE A B ST AR R B A X R R
PE IS5 ROV 48 B B AR SCME . IR B, 2H J7 IS F Y
AT £ e A N TR B YA T VR T i B RR
AT E AR P, AR SRR U (6°) 3
)% it , & ] UPLC-Q-TOF- MS/MS 4% #r & 24 7 %
WO 2 2 22 S M o3 1 72 Ak, LB 3% 25 % 4 L L
20 5% 5 | g 0k AR 0 L0 e B 2 B RTE PR AR RN 4

PR EISER, A DG AT R R LA B E R A
RN 535 30N 6 A 0 N EE B 3R 0 2 T R DR - A
7285 %60 9 A 5 | i Vs AR 0 A8 52 A< 403 1Y) ) o R Al
R AEFIML , LA A 2 25 X6 A0 i A I FH AR I 5 2%
1

LC-20AD XR 7 & 135 0 AH £ 35 4% ( H AR B
/A7), TripleTOF 5600 * % 5 43 ¥ K AT A i) Joi 3% B¢
FAY (£ E AB Sciex /A #] ) , Tissuelyser-48 %l 4= H )
R it e A AR (L i v f B A PR A FD ), HC-
3018R Al 3 ¥ Uk 25 .0 L (2 BOh B AR R 22 AL AR
AR A ), LX-400 2K /) 2 .0 HL A VORTEX-5 #Y
T it 4 32 A% (VL 75 ¥ 1] FE AR DL R AR 4% i 38 A BR 2
H]) ,MDF-392 ## fL i 7k # ( H A& Sanyo 24 ] ),
J21793G B4 f i 7% W A6 (7% [/ Eppendorf 24 7] ),
AUW220D B HL 43 7 KF- ( H A B EA H] ), MaxQ
4000 71 i #2 IR (3 [ 8 BR KA /R A F]) L, 402A1 #Y
M FE A (LR RIS RA R, Milli-Q
T8 2l K AL (22 [E Millipore /A #] ) , SpectraMax®  i3x
® L I Be M bR ( 3£ [E Molecular Devices 2Y 5] ) , YB-
OLF AU e 20 i A AL (OB . FH AR A
PR w]) , RM2016 AU 4% 5% X U] 7 AL (78 1 ok < &
F)) ,KD-TS3A #1 [ i i /K AL (b 5 05 2400k B e A
PR W] ), CX31 AU i {45 Al NFINITY 1-5C &I B {5 R
ot Rrg [ BmAREEH (thE) ARAS A ], GZX-
GF101-3BS- I 7Y A #4183 5 XU T M 48 (g i s

- 173 -



55 24 55 19 W FEXEAFFEHRE Vol. 24, No. 19
2018 4£ 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2018
I7 A B A PR A o 245 i WVAC IR ) R R,

JRR (7 i H R, 415 20180315 ) Ay 45 = (7
it , 445 20180325 ) 4k 7 1 | L PG VL 24
KA A R\, 2 TG v B2 24K 2 2) 2 Be A /) Mg
L E 0 0 A K B BHE W) LK 3% Ephedra sinica
) 1 4 T 2K 0 3 AR B AR ) LAY Prunus armeniaca
var. ansu ff) T 1 B Bl T 5 Krebs-Ringer’s & 3% Wi
(KR %, [ I, BRI NaCl 7. 8 ¢,KCl1 0. 35 g, NaHCO,
1.37 g, NaH,PO, 0.32 g, MgCl, 0.02 g, % % 4%
1.4 ¢,CaCl, 0.37 g, M/KEL R 1 L, BTG ) , £h R FE
B L R TR JRR BB L R TR PR R RR BB L o A A X
B (b & 2 0 R B O B, it = 4
171241-201508, 171237-201510, 171247-200301,
110820201607, 4 & 99.8% , 99.8% , 99.8% ,
98% ), W M2 H e (3% E Sigma 24 A, #it 5
101516525) , 58 1k & Tt JIE 5 F01 7 21 4 W ( Solarbio 23
Al L4523k 313G011,20170908 ) , 12 3 4 ( i
J& AL TA R RS 171101) , 1 ZE K AL B 1R B4
S o N A QR N T BT o i i S S /N I AR =2
1709012) , W2 £k 2¢ vh ik (PBS, db mt 2 X & £ W) 4%
RAEBR AL, S K80721), kKR F A KKHF
(EGF) F1if5 5 8 — % Ak A& W (INOS) i I #i 5
Rk (ELISA ) i) & (s e R AE ) TR AR A ],
b2 43 51 CBS-E08029r, CSB-E083251) , Kk KN K7
F-1(ET-1) ELISA 350 & (R R A= B A A
MRS CEA460Ge) |, PERE e (1 24 45 A4k 27
BRA R AL 5 20171009) , 5 KR R G i (7 5t
LB AE YR K A RN L it 5 20180130) , 7K oy
Jef B G2l oK, C NG HY B Ry B3 9, YRR y €835 4l
B T3 /S T

SPF 24 Mk SD KB, #4515 (200 £20) g, Il H
WMEE KRB LKW A RS A, & HIES
SCXK (#1)2016-0002,24 C 135, A & kK, 5L
BoHG 24 h AR RO AR K . SgR sh )l AV b R
2Tl N S A ) B ) (g L < s B | AN A B
JZLLSC2015006
2 AFiE
2.1 FEIERNI S =2 R AR
2.1.1 HWrEls S ROCER14-15 ]9 5 1k 6l &
JRR B -0 A0 2 0 K RV AN 2 I RSO . A R I
HSURR B -0 A5 A7 25 % B 2 i WO 200wl T 2 mL
BB, m A B EE 600 pl, i% BE 3 min, T
14 000 rmin "B.> 10 min, 8.0 2 R, W Z B T
TH W 200 pL i 28 o8 47 480 v, Ao R -y A 2 2 0

- 174 -

2.1.2 K% R A ACQUITY UPLC BEH C,,
3% (2.1 mm x 100 mm,1.7 pm) ,HE 40 C, %
0.3 mL-min " HERERE S pL, W BNAH 0. 02% H iR
IKEW(A)-C N (B) B EEVEB (0 ~ 6 min, 2% ~
17% B; 6 ~ 12 min, 17% ~ 80% B; 12 ~ 15 min,
80% ~85% B; 15 ~ 18 min, 85% ~ 95% B; 18 ~
21 min,95% ~2%B) ,"F-fif % 25 min J5 - RET —
FEAS o B ARy B 55 I B LA (ESTT ) L IE
BTEERIES. 5 kV, B FIEEE 550 C, &% i)k
100 V, fif i fE i 40 eV, ¥ FEAifEAE S 10 eV, Z 1k
SRS (N, , RGBSR T 3%
345 kPa, 5% KK /7 241.5 kPa, — %% i+ 55 T
HIEJEE m/z50 ~1 000, + B FHIE L FE m/z 50 ~
1 000, %5 45 5% £ 5 18] 30 min 5 3948 77 2 £F 2 5 fi
KU F B

2.1.3 %3R4 R MarkerView 1. 2. 1 &4 %)
BB AU B B U AT AL B, 455 m/z A IR
B3 1 6] F1 43 F 2 VT BE % £ Elemental composition'™
kA P 45 4 UG S K 1 Mass Fragment'™ & UNIFI™ %f
A IR GERT 25 F 5y B U AT A8 o [l
1E B T 2 RR 0 - A 4 2 X6 5 24 g W AL AR i i 0 a0
1534 , AN T) TC A1 JBR 8- A5 4 245 % 5 24 i W WSO 22
1E B2 A d5e /N Z 3 -4 43y (OPLS-DA) #RR AL 5 W)
Z I 25 S e e DL S A i Y (VIP)
O3 AT, Tk VIPAE > 1.5 B s qE 22 5 5

2.2 FRE -T2 R RS R R

2.2.1 R LS W AR SD R B i M
TR 3 d JEHEAT R BE S A g . IF H 2 RIS B 4 44 5]
S og- kg HEH AR PR K, b ZE K R 2 ) R
0.5 mg-kg ™' b ZE KA B IR B TE BT, R B0
AARFEC 4l (N1 ~ N6 4H) % 85 OR [5 IBE Fb 1 Fk
B AT K R (45 25 ) & 4 0 o 2.21,3.33,
2.77,3.89,3.33,4.45 ¢-kg "), WEH 1 h S HIZK
K — A A P2 a8 BB ZH 58 oK
FAZH AN N1 ~ N6 21 i H] 5 55t e s A 2% A4k &
WEA B + 0. 4% B R 24 e 6 PR BUIR &', Wi
0.5 mL-min ', W% 30 s, @ 4E 7 d,ic 5 51 WG AR
1, >300 s 2 300 s it IERABEAAHERK
2.2.2 K% ET-1,iNOS,EGF & & RIKSI K
Ja oar B ORE o 8F 20% 13 ok B ORR BE (A B
6 mL-kg ') 4rE5 £, PBS A vk 2 o, PEAL
IV, FREE, 7 0 BY BT 6%, A 2 mL AH B 45 1 2R 3k
BLET LI 9 5 PBS, it A 4 [ ShEE &P BF



224 B 19 1)
2018 4£ 10 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24, No. 19
Oct. ,2018

JEA P 2 °C 410,14 000 remin B L 2 WK, BRI
5 min, 433 FIEW, 20 Cid . @S RitH &
Ui BRI A AT K W W R ET-1,iNOS, EGF 1y
FH,

2.2.3 RKRAERMYE RM2.2.2 5 F ki
B, FH PBS Pk i, A TR 10% H R
WT 4 CHREaE 48 h DL, Bl A3l &, ik
W h R R EATI K AU TR B kb e
BR AN KR EEC4 SRFEIETR R LR AT
Skt RS AN VER T (B R b R A R L -
N R A BN AN N B TN | K= R S v
I A TCRAE AR ) o BT TR AR 0 43, fx
B4, TRRAE 0 4y s R AR 1 4 T R A
H2 AR H 3 A P E B E 4 K AT
ORI Bt R R S e B 2 B

2.3 FEgiit LIRS ELL v £s FoR, N SPSS
21. 0 A ab B, R B 3R 0 2240 BTk, B P <0. 05
FoRZEFAGIF R 820t B H 5 &4
B BT R A 2% S WO R R
Mo 5 & BN AR IR Z R o

3 £#R

3.1 ZERMMRASIT SR UPLC-Q-TOF-MS/MS
G M4 T LU PR B - A A 25 % B 24 i WO, 1 OE S
RS W o S I I W C - S P8 =< < f 1 NG i
bl B 4t %of 88 - U o B HE AT 0SS, B0 A o AR S R AT
FERAT AT (PCA) WL 2, 455 7R 45 e Lb PR % -
T A AR B 2 O TCRE A SR E A, U L T
JRAEAE I 25 5 20 L Sl K 2 A A RO
BR824 0 55 24 1 WSO vh A5 804 6 ) s
JEEAT VC AL, F) . OPLS-DA 43 #1 b &5 ¥ 2 [ 1) 2%
S B T 4 R R E TSR, LR 1,

*1

12345678 9101112131415161718192021222324

t/min

HRE-EXCHMNSHGRUBRNEEFREE

Total ion flow chromatogram of drug-containing intestinal

1
Fig. 1

absorption fluid of Ephedrae Herba-Armeniacae Semen Amarum
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Fig.2 PCA score (a) and loading plots ( b) of drug-containing

intestinal absorption fluid of Ephedrae Herba-Armeniacae Semen

Amarum with different ratio
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Table 1 Contents of active ingredients with significant difference of drug-containing intestinal absorption fluid of Ephedrae Herba-Armeniacae

Semen Amarum(x +s,n =3)

-1
g L

gl R/ g WA/ g JPR B (X, ) Ph R BB (X, ) F 3 R B (X5 ) A A (X))
N1 24.1 75.9 0.006 9 +0.000 8 0.008 9 +0.001 2 0.000 6 +0.000 1 0.514 8 £0.054 7
N2 28.0 72.0 0.005 1 £0.000 5 0.019 6 +0.004 6 0.000 6 £0.000 1 0.467 9 £0.145 8
N3 48. 1 51.9 0.014 1 £0.005 7 0.010 7 £0. 006 2 0.001 3 £0.000 3 0.463 7 £0.1139
N4 44.5 55.5 0.006 3 +0.001 4 0.019 2 £0.002 1 0.001 0 £0.000 1 0.410 7 £0.088 7
N5 64.0 36.0 0.009 5 +0.003 0 0.015 6 +0.003 6 0.000 9 +0.000 6 0.258 1 £0.006 8
N6 56.9 43.1 0.011 8 +0.002 3 0.018 2 £0. 005 7 0.001 2 +0.000 3 0.272 0 £0.047 8
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25 B o 2 B B S I Mg B | e o R A P A
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Table 2 Comparison of incubation period for asthma, total score of airway pathology and contents of ET-1,iNOS and EGF of rats in each

group(x +s,n=8)

15 ﬁl]i,l ELREXN. ] ET_l,, iNOS,I ECF,] %ij_é{mjﬁi
/g kg /s /gL /mg-L /ng- L RIS

iEH# 5 - 163.24 £58.52 13.81 +3.73 9.61 £2.14 0.75 £0.46
[ 5 137.25 £36.71 287.36 +98.34% 45.44 £10.33% 142.81 +83.24% 14.38 +0.92%
i TE KA 0.0005  214.67 +57.98% 182.04 +80. 16% 23.98 +8.37% 104. 64 +86.98% 2.38 +0.52%
N1 2.21 190.13 £26.15% 108.83 +53.40% 42.02 £7.87 145.25 £77.97 7.75 +1.03
N2 3.33 188.17 73.26% 170.93 +106.24% 42.66 +9.70 139.51 +41.50 8.88 +1.13%
N3 2.77 219.38 +42.78% 188.62 +103.05" 26.83 +8.64"Y 107.71 +65.47% 7.25 +1.38%
N4 3.89 198.38 +44.53% 182.39 +99.67% 26.12 £7.99% 114.88 +87.02% 4.13 +1.13Y
N5 3.33 185.00 £52.92% 55.31 =29.76% 30.30 £8.96% 146.40 +64.90 5.38 +0.74%
N6 4.45 168.10 £31.33 181.58 +20.71% 29.17 +4.97% 112.85 +45.40% 9.13 +0.64%

e HIEH A4 D P <0.05,7 P <0.01; GEMAHLEY P <0.05,2 P <0.01,
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AVIEH 2B BERIZL  C. b ZERFALL ;D ~ L N1 ~ N6 41
B3 REZTCHNMARSEREZNEM(HE, x400)
Fig. 3 Effect of Ephedrae Herba-Armeniacae Semen Amarum on

airway pathology in rats( HE, x400)
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