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[(#ZE] BB :HIF 3 Ak (synephrineon, Syn) X JIK R84 S48 -3 LAV F LML o 77 3% < oR 8 A <048 1 TV U 1
SEy g7 UK RS K-H Pl 48 S8 T LA 58 5 BL-420S A= Wy HLGE 5206 2 0 I 72 ook Jy 19 28 4k, Wi 8% Syn X K B,
BIRSE T NLE B 5K ) Xt 4 R BUE R Z BEIRGE (Ach) , 40 (His) , CaCl, , B 32 A B 7 & 28 1% /K (Pro) 5 5 - 1 IL
RIS . B R« Syn AT B AROBE A9 £F Tk W UL, PD, {04 (2,22 £0.14) ;Syn 2 ¥ (0.021 2,0.042 4 mmol - L7") fif
Ach 1 His 35 %& 09 K B 7 19 LI 40 1 55 R 80 i WA, . 0. 042 4 mmol - L™ Syn i WX H I H B EH2EF (P <0.05);
Syn ¥ WXt CaCl, A5 & IR SR T 9 e 4 28 17 PR AR (EL G (8 3 Mk 22 5% . Syn 3 M€ (0. 010 6,0. 021 2,0.042 4 mmol-L™") Xt
Ach 51 A SEF- JULZ0 B P985 00 R A W AR 0 (P <0.05,P <0.01) , HEA R EMRBOCHR ; MA Pro I F 5, # 2
BUIA Syn, %t Ach 5142 09 S8 U4 0 A REAR, 55 Pro ZH LU, W M 22 . 4518 : Syn 7] BEJZ 38 i 0 M 32 0K i 28 Wi 32 1K |
MAT B AR AEBL NS (1 BN T £ 1K .
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Effects and Mechanism of Synephrine on Contraction of Isolated Guinea-pig Tracheal Smooth Muscle
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[ Abstract | Objective: To investigate the effects and the mechanisms of synephrine ( Syn) on the
contraction of isolated guinea-pig tracheal smooth muscle. Method: The guinea-pig tracheal smooth muscle was
prepared by isolated tracheal thermostatic perfusion experimental method and isolated in the K-H solution. The
tension of Syn on the isolated tracheal smooth muscle and the effect of Syn on tracheal smooth muscle contraction
incubation by four antispasmodic agents including acetylcholine ( Ach), histamine (His), CaCl, and B-receptor
blocking agent ( propranolol) were measured by BL-420S biological function experiment systems. Result: Syn
produced a dose-dependent relaxant effect on the isolated guinea-pig tracheal smooth muscle. The value of PD, was
2.22 +0. 14. Syn (0.021 2, 0.042 4 mmol L. "") could reduce the maximum of guinea-pig tracheal smooth muscle
contraction induced by Ach and His, and Syn at 0. 042 4 mmol - L' had significant effect (P <0.05). Syn also
could reduce the value of guinea-pig tracheal smooth muscle contraction induced by CaCl, with no significant
differences. Three dosages of Syn (0.010 6, 0.021 2, 0.042 4 mmol ‘L") could inhibit the release of internal
calcium of tracheal smooth muscle cell induced by Ach significantly in a dose-dependent manner (P <0.05, P <

0.01). The propranolol and Syn had no significant reducing effect on tracheal tension. Conclusion: Syn could
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relax tracheal smooth muscle by acting on M-receptor and histamine receptor, excit B-receptor and inhibiting the

release of internal calcium.

[ Key words |
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1.2 25 Syn( AT 8 A ) AR S AR 5E B K R
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(CaCl,, "Rl T P6 P ik T.), dit % 0707282) , K-
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H A R A R A W), Mettle AE240-H1, 7 K F (1
T Mg R i) -FE R 2 AR A PR A D) o
14 MRl 7% i I )
1.4.1 Syn Bt i W B9 BC ] RS %5 R EL Syn 24
9 mg# 10 mL &I, K8 FKER, 15 H 5.295
mmol - L ™" {3 s RO 0 VA T
1.4.2  SAb Z WA W A BC ) RG2Sk
AR 2 g, F5 8 F KBl A 1 mol- L' i 41k
T RELBGEV 3, 0 90 B AR B A 10 77,10 70,10 70
107,10 " mol-L7",
1.4.3  BEFRA RV W BCH  ORG 25 PR HURE R 4 i
270.3 g, 258 F/KBLH AL 10 ™" mol - L™" {1y ik i 41 iz
VR, A M AR B 107,10 7°,10 77,10 71,1077
10 > mol-L°",
1.4.4 SALEHEWMBECH KRR BREAILESY
0. 1 g, 5B T /KL A 10 " A4 G010 45 1 e, 43 o) B G
LA BERL 107,10 7°,10 77,10 74,10 77,10 % mol - L 7',
1.4.5 SRR Z0E /R W R Ll RS % PR IBCER TR
WZEUWEIRZ 0.6 g B 10 mL i, LB KA
Wi, 2 45, 13 20.2 mmol - L7 £ R ¥ 25 9% /R
VW o

R AR E T 4 C Ry KAE A .
2 AFik
2.1 KRAERG & BRI, AhE &5,
B 2 R AR L 2R XA R
BB THMEA 95% 0, +5% CO, IR &S MK-H
IR, SR AE S5 4 A U, 35 295 mm
EHWMSER , HAEWHAEHTH 10 mL K-H
T L T T R v, — i [ T A R N IS, i 4
JUsK g e g &% , 1H TR v AR B PR (37 £0.5) C
WAL A S 5% CO, F195% 0, WiR-& K. %4
T 2.0 g B £ M7, B 20 min # — K K-H 5 57 |
(37 C),I®E 1 h Af  HREFRKIREEIFG
SEHY . SR FH BL-420S A= ¥ ML AR S5 50 & S il %
WLk 1 25 4k
2.2 Syn XWAETFHEIF DKM FFEK
SEWATE G, BERINAE AR, I SRk
AAREE] 2.6 x 1077,5.2 x 1077, 1.04 x 1072,
1.56 x 1072,2.08 x 10 °,2.6 x 10 ™>,5.2 x 10 %,
1.04x107",1.56 x 107" ,2.08 x 10 ™" mmol-L™", ¥}
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FEH X IR BB AR ST I LA PR
2.3 Syn X} Ach i 5 IR BB 1R ST W LI 46 1
S RERLRERR, BREUNA Ach, {2 FHZ K
BEAR RS E 1077,107°,10 77,5 x107° 10 7,10 %,
5x1077,10 7 mol- L™" WL % H: X K il 25 1A < 4% °F
WHLEPER 10 sk £ Wk 2 S i U Wi sk e (),
PAIILA 25 ) 85 3 W00 Ach 51 2 (4 S5 R W 40 IR 2
(E,..) 5 100% ,LL E/E,_  x100% i85 45 3% , 157
Ach B R IMZEAEXT IR . FRdn A 5K S A FE - T
MPEAE I EOR, B 15 min B4 1 R K-H B R,
FrAE R ARE ST, TR 4 0 in A2k B2 Ry 0. 021 2,
0.042 4 mmol-L " Syn iR AW, % F 20 min, Jf
SRR LR Ach M A F2 , BB 24 (8] B B )
5 min, 0k A% R BE | R ASAE IR 4 IR L B %€ Syn
XF Ach 755 K BB AR S LI AR 52 . (R
FHEERESA KA,
2.4 Syn X} His if5 53 i JIK B 7 i WL 45 19 5% i)
T2 2.3, L BB X is i A His, fifi 2
Ay R 107°,107°,1077,10°°,10 7,10 7%, 5 x
107,10 7 mol - L™, 2% ot K B i A <4 S 1 AL
F/E R, Syn Y& B4 0.021 2,0. 042 4 mmol-L ™",
2.5 Syn X} CaCl, 55 B9 K BRUAEF- 1 US4 1Y 52
ma KRR e K-H WO 1 b, PR
5 K-H ¥ F #5730 min, & [A] f 5 min 2 BN A
CaCl,, ffi H BRI E N 107°,107°,5 x 1077,
107*,5%x107*,10°,5x10 77,10 > mol-L™" ,ig F£&
W GIEE W4 & E (E), LL CaCl, 5] 1) i K
W & (E,,, ) fE 8 100% ,E/E,,,. x 100% T 51 4
T CaCly, SRR M L. whie <A SR EOK, 1
JCAS K-H ¥ b S 5, A Syn (&4 JEE 4y 0.042 4
mmol-L™") | & 20 min, F3% b3 J7 % $14E CaCl,
g i
2.6 Syn X Ach iF KPR 2w Ff K B
SERT K-HW P29 1 h 5,8 A K-H |
-7 30 min, A Ach( 9 10 "mol- L"), fF Ik
5B PR, N A CaCl, (VA ZH N 1.53 x 107
mol - L™") fifi S 3R f — A5 Wi 46 JF ik Ra e, LR h
B KRR 100% , LA % B, e B0k, i BE 2 fa
FE G, o AR TCES K-H W25 T N Ak B Syn (2
7 0.010 6,0.021 2,0.042 4 mmol - L™") I® &
20 min, HA F AR BE, 0 SRk 45 U AE W LK
(B, T3 SO 0 5, 2 42 Syn X Ach 35 & (19 PR AH I
A5 1 5
2.7 Syn X B ZARBHWIA ( Pro) if5 T i A - 1 ML
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g Zm FFIKEAESR T K-H A2 1 h
Ja A Ach (ZEHJEE 10 *mol - L™") | A Wi 455 15 BEAA
J& MBS AR R B U 45 100% |, L Ik X B8, T R
B Syn HE 3 5 ¥ W, (52 BV B ik F) 0,010 6,
0.021 2,0.042 4 mmol - L ™" {0 34 S5k {8, i+
Hoc A R R . RV BGE P S e ALk R
0.202 mmol-Lfllél(JjéuZ%i%;J_\',ﬁff‘%%: 5 min, [6] EiR
BINAE, % %8 Syn XF B A2 M BHL T 155 5 1 ST W
JLHAC 48 1) 52 1) o
2.8 Gt SEER g R R A SPSS 17.0 At
HEATAL B B LA x = s 3RoR, A1) LU AR T O 22 4%
Bri& (AVONA) ,P <0.05 G5t L.
3 &R
3.1 Syn XfRE P NERE KB Syn BA
R B R AR P s 3% PR P BRL 8 A A i LA L TR O Y
YEF L, HE 2.6 x10 77 ~2.1 x10 ™" mmol-L~" }§, PD,
(ERMHBOE N (2.22 £0.14) , W1,

1204

100

0 T T
3.0 2.5 2.0 -15 -1.0 -0.5

1gC

Bl FHEMRMIEREESETBNBRSKANZM (25,0 =8)
Fig.1 Effects of synephrine on the normal contraction of isolated

guinea pig tracheal smooth muscle(x 5,7 =8)

3.2 Syn X Ach 755 9 JIK BT 1 T LIS 19 52
M A Syn a5 %% (0.021 2,0.042 4 mmol - L")
R 25 L fE Ach U 47 - 18 LAY 3K 0 (BRI,
HAch A HANRKYAREFEEZES (P <
0.01), = ¥k B (0.042 4 mmol - L™") 5 Ik ¥k J&
(0.021 2 mmol-L™")Syn 215 Ach 41 4% B &M 2%
S (P <0.05,P <0.01);Ffi Syn ¥ & 1 39 Jn 5] &
JA B - T WL A0 e R W 4 5k g B A 5 4 s 1
Syn X Ach A W] & (4 38 4 PR 5 B VE AT, $27R Syn
ETE G PERS P E W ULA M2 4R DT i Ach
IR . WA 2,

3.3 Syn X} His if5 5 09 IK BUE 7 3 WU 45 1 52
M A Syn fEHR S AW (0. 021 2,0. 042 4 mmol -L7")
BEE Z 5, AT LAE His e <87 1 LY 5k ) A,
ST O | B S IR ARMR B K R RUE T I AL
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1207 - Ach 120+
| = 33k 0.0212 mmol. L —e CaCl,
1007 o 331k 0.0424 mmol. L N 10041 o 32354 0.0424mmol . L™
801 - Z=EH J 80
X 607 °
< S 604
¥ 40 H
E E 404
= 207 =
LDeg & a5 20+
07 3) ) 3) 3)3) 3) 3)3)
-8 -7 -6 -5 -4 -3 -2 -1 0 0+ 3)
1 6 5 -4 3 2 4
eC 20
1gC

5 Ach ZH & P <0.05,2 P <0.01;

Has P EY P<0.05,YP<0.01(F3~4,%1~2[)

B2 Syn3 Ach WHEBKRBESELRNEBENIER (2 5,0 =8)
Fig.2 Effects of synephrine on the contraction of isolated guinea

pig tracheal smooth muscle induced by Ach(x +s,n=8)

Fe KW S, B His AR as (A R A B 3%
PEZES (P <0.01) 5 AR BE Syn 4145 %8 FH4L ILH
HAREMEZER(P<0.05,P<0.01); B/~ Syn X} His
AW A AETE A PEREBUAE T, B2 Syn AR 58 4 P45
P U LR 4L I 32 A WD 0 4] His 51 R f i
Ao DLI 3.

120 )
-e- His .
1004 —= F3B#k 0.0212 mmol-L
—= Kk 0.0424 mmol.L"
8019 o =l
& 60
Ly
§ 404
=
204
4
0 ) .
-2
2204

E3 Synxt Hs WAEBKBRBEGESEETRNMNERNEZMm (v 5,
n=28)
Fig.3 Effects of synephrine on the contraction of isolated guinea

pig tracheal smooth muscle induced by His(x +s,n =8)

3.4 Syn X CaCl, 755 A0 K B F 33 JILC 46 9 52
Wi 5 CaCl, B HLES, A Syn ¥ #AE CaCl, ¥
107 ~ 10" mmol L™" fib Xof A 4 5F- ¥ JJL A4 e 45 47 —
SE BT 5K AT, BE R AR A - 0 JUL Ay i &4 i 2 L
BFEMEZER . CaCl, A2 HA LA A B35 T2
5 (P <0.05) , 58 W9 500 0 A8 7 i LI 52 1 5 ol 52
B 45 R AR N Syn XFHMG A G R AU 44T — RE B3
wAEH . WA 4,

3.5 Syn Xt Ach iFE AR P AT g R 1
ATLLE H, Ach 21 M1 25 4 e A, T 4% 48 1D 7Y 85
F1% 6 T R 20 Y /1 815 1N AL ) A0 A 8 T L 3 2
S, A Ach J5 51 A 4R B 9B R I 51 R i Wi 4
A CaCl, Ji 51 & i) 240 Mg 20 45 P i 20308 7 i

E 4 Syn3xt CaCl, KR BEGESEFBIERBRME (v =5,
n=8)
Fig.4 Effects of synephrine on the contraction of isolated guinea

pig tracheal smooth muscle induced by CaCl,(x +s,n=8)

JULSC 45 B BE A . 5 Ach 41 HCEE, 3 B MK 3 ik
FEXT Ach 51 1 S0 7 3 L AH I P985 1) R i A
AW AEH (P <0.05,P <0.01), H X 41 i Y
B P B T A ) A T R AT R RO G R (E X 4 i
G AR TG S B AR . L S5 SR B Syn
T PTG B A O A A Ach Wi 4 SR P
LAY 2R T AL

®1 Syn¥ Ach FLBRRSEZWERBENZM (2 £5,n=8)

Table 1  Effects of synephrine on the two-phase contraction of
isolated guinea pig tracheal smooth muscle induced by Ach(x + s,

n=8)

a5 W RIS R RIS R Bl R
/mmol+L ! /% /% /%

251 - 50.95 +14.9 43.48+7.7  94.43 2.7

Ach - 56.28 +10.1 43.7210.1 100.00 £0.0

Syn 0.0106 33.04=14.4" 93.94+8.8 126.98 +4.0

0.0212 21.46+7.12 91.04x4.5 112.51«1.8

0.0424  8.65x5.6 87.48+3.3 96.13x1.7

3.6 Syn X B 32 {4 BH W 71 35 5 09 A T T L0
R 525 2 B, Syn R 2 A (0. 021
2,0.042 4 mmol-L ") %} Ach 5| 4 Uk 4 45 B & 14
HEN W EA R EEZR (P <0.01), 5514
LE#, Syn B L3R 2 AW EEXT Ach 5]k 0y I 4 A
Bl EmsER W EA B EME2ZER(P<0.01) ,7E/m
A B Z B Pro 1: 8 Z J5 , Ach 5| & ) <& 1L
G EHTIE, S5 Ach LA BEEZER(P<
0.05) ;MA Pro &5, FF 2FUIMA Syn, ¥t Ach 5|
A I A WA W A B AR (RS Pro 4 L T W 35
22 5%, Ul Syn #4 5t A - 1 LAY AR T AT A G 3 2%
¥ BRI, W2,
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®2 Synxp REHEBFFSHSEERNKEHHIE (v £5,n=
8)

Table 2 Effects of synephrine on the contraction of isolated guinea
pig tracheal smooth muscle induced by Propranolol Hydrochloride

(x+s,n=8)

2090 e BE/mmol - 1.7 W45 2R/ %

=H - 98.45 +2.4

Ach 0.202 99.00 +3. 1

B 3 A BHL KT 571 - 100.00 £0.0

Syn 0.011 86.34 2.9
0.021 78.45 +5.4%)
0.042 60.29 £11.7%%

Pro 0.202 111.00 +2.4"

Pro + Syn 0.202 +0.202 96.71 6.4
0.202 +0.202 93.34 +3.4
0.202 +0.202 85.83 2.7

4 itig

SRS U OLTE — i 0T AL T AR EDIR S
PREFER N F B 5K 1 o X FhER S 5K T2 S AGE Loy
A () ot 28 1) 2 ot NP A 4 55 1), L 40 i 1 1) 7
YT 5 5 20 i 55 3% i A8 IBC 1) Ry 5 1k 2 AR AH 45 & B
Jet SRR E B A A B B 58 AR B AL B, AT R
S LA e B AT K . AEUE I I 2 AR A
XP A FE A B-B E AR RGeS A M I B fE
SZIRMA NG Z IR B, Z RSN JG fSEFWL
YRR, M B2 AR H 37 A 2 Ay (S WL
PRV . His I Ach 43 B0 H, I M 2 1K (1
W), AT LU S L 4E . Pro J& B 32 Ik
RELT ), v LABH T B 32 iR 3k sh Rl 5 2 R 45 & o 53 4b
24 0 P 55 5 ) vk AL Bl 1 | R S ST UL AT K
Wi ' N AR S2 B WL 8K 4 R B ) Ach, His,
CaCl, #1 B Z URBHLIT 7] Pro i 5 E W LAY B2 0

SR A5 R R Syn X R EVIRES TR B9 IK R P
T LA 390 A4 A P 9 4F 3K £ A5 Syn fi Ach Al His
55 0 KBRS A A ST U LA 400 1) e R R8T [ A
SRR, R R EE Syn XA B E MR
7~ Syn X Ach F1 His A B &8 (% 9E 55 F Mt H5 b /e
Syn X 10 ~10 > mmol - L' CaCl, W 4a 5 & g
WUA — % B &F 3K A T, 378 Syn X 4M45 19 3 51 k2 9
W 5 AT — 5 R A T LG o 44 W R TG L v 25
5, 1380.010 6,0.021 2,0.042 4 mmol-L '3 4~
Ji£ B Syn X Ach F 51 A9 4 ST UL 20 D P9 45 4 %
FXA B E I HIAE T HE R AR e &R (B
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4 R A0 55 P U T B s AR, BB Syn 414
Ach 4 <8 F- U5 WUAY 32 22 7E AL 2 45 B o 85 R
G TEA B SZ AR Pro B8 2 J5 , Ach 52 iy
SE WAV BT, SR R A B e 2
S5 MA Pro R 5, 15 2 FUIMA Syn, % Ach 5|2
SE WA AR, 5 Pro o8 TC W PE 22 5, L
Syn 5t A7 LAY A FH PT RE 38 i % Ay B 2 A BT
H g B R Dy KB K, S IR 2 IUR Oy kil g
2 B H T K B A AT T LAY 5K T A S

g5 ik, Syn WA HIAIL I AT BE 2 8 ok 0 i M
ZARFNH W 52 AR Ay B 32 AK AT S 1Y BTN T
FPRARE L, 2 B N 7 R R AR R

B BASEANBLTE A B2, IR, Syn 2 HG - B 1) 24
B RZ— o
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