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Farrerol relaxes isolated pulmonary arteries in C57BL/6J mice by activating Kv channel
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[ ABSTRACT] Aim To study the diastolic effect and mechanism of farrerol on isolated pulmonary arteries of
C57BL/6] mice. Methods After anesthesia, mouse lung tissue was quickly removed and placed into the 4 °C K-H

buffer, pulmonary arteries were isolated under the microscope and cut into 2 mm long vascular rings for spare use. (1)
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The effect of farrerol on the resting tension of isolated mouse pulmonary arteries: in the resting state, the active mouse pul-
monary artery rings were treated with different concentrations of farrerol (107, 3x107%, 107, 3x107° and 10™* mol/L).

(2) Farrerol relaxed mouse pulmonary artery experiment:; pulmonary arteries were contracted using phenylephrine ( PE,
I pmol/L) or KCI (60 mmol/L), and when the contraction reached the platform, different concentrations of farrerol
(107, 3x107°, 107, 3x10™° and 10 mol/L) was added. (3) Farrerol inhibited pulmonary artery contraction experi-
ment: under conditions with or without the addition of farrerol, pulmonary arteries were contracted using different concen-
trations of PE (107, 3x10™°, 107, 3x10™®, 107, 3x 107 and 107 mol/L) or KCl (20, 30, 40, 60, 80 and
120 mmol/L) , and the pulmonary artery muscle tension was recorded. (4 ) Calcium free and recalcification experiments
under conditions with or without the addition of farrerol, the changes of isolated mouse pulmonary artery tension were meas-
ured in the state of calcium free or recalcification {2.5 mmol/L [ Ca* Jex|. (5)The relationship between farrerol in-
duced relaxation of isolated mouse pulmonary arteries and potassium ion channels: firstly, 60 mmol/L KCI solution was
Then, 3 mmol/L aminopyridine (4-AP) , 2 mmol/L tet-
raethylammonium (TEA), 30 pmol/L BaCl,, and 10 pwmol/L glibenclamide (Gli) were added and treated for 15 min.

Results

used to contract the mouse pulmonary arteries until the platform.
Subsequently, the pulmonary arteries were relaxed using a concentration gradient of farrerol. Farrerol had no
significant effect on the mouse pulmonary arteries in the resting state, but had a concentration-dependent relaxing effect on
the mouse pulmonary arteries pre-contracted with PE and KCl. ~ While the pretreatment of 3x10~> mol/L farrerol could sig-
nificantly reduce the maximum contraction of mouse pulmonary arteries induced by PE and KCI (P<0.01), as well as sig-
nificantly reduce the contraction of mouse pulmonary arteries induced by KCI under calcium free or recalcification conditions

(P<0.01).

diastolic rate of mouse pulmonary arteries induced by farrerol ( P<0.01), while addition of the high conductivity calcium

Addition of the voltage-dependent potassium ion channel blocker 4-AP significantly reduced the maximum

activated potassium ion channel blocker TEA | inward rectifying potassium ion channel blocker BaCl, , or ATP sensitive po-
tassium ion channel blocker Gli had no significant effect on the vasodilation effect of farrerol (P>0.05). Conclusion

Farrerol has a relaxing effect on isolated mouse pulmonary arteries, and its mechanism may be related to open voltage-de-

pendent potassium ion channels.

[KEY WORDS ] farrerol; pulmonary artery;

it st ik e e — o o o O R s, H kA
SR 22— 2 il i 55 5k ) SR 51 R B bk ) T
BB R G 55— S ERREAE S a4 AN
1 PESETE ST HA BT T, 3 5 20U I 4 i
R US4 il S kR fk 2 il 3 ik = e Al — A~
BT SR , 5 i 3h bk = R 2 W TS R YT 4
FARERA

R SRy — b AT 1 1 i o 25795995 , il 0 bk v i H
AU ATRTT SCRATS A R4 o, B I 3R A S B 36 24
VXt il sh Bk = R ) B v E G 2, M ES R
( Farrerol ) f&—F i ULAY ¥ T AL 5 , BEHLTF A1 HY
FERIAL B A6 J8 24 28 AL BY (1 T80 R, AR IR A4 iy
HIF R I, ARG 2R B s s ok R = sh Bk 1E
AEfZ I T E1H eNOS BRI NAD(P) H 48 AL B 1 LA
0 O S T A o A e B S R R AR Bk
R F i S 0T P UL A0 M A A, ARG T R
JEYERR A 5K S7, 78 A AR T S B 4 R A i
HEMEH S5 T 5h kol e 10 i &AL
Liu %™ ffF58 & B, 1A% 2 nT LI 3 0 il p38 MAPK
T T R 2 L TV LA B i e e A

B 3 T A I A K R AR R AR

vasodilation ;

potassium ion channel

P, S e 9 0 P 7 R 9 Y I A 5K T DK
A LA S 8 UL I 38 B, 5 %ok M RE 7 A A 4 Y
M0 B BB 3 S R Y T AR AR ok R 2
b, AL & Y — R BAT SR R AE MG TR )
Jit, PR, A PR AL B T — S B, R B
B2 Ak W AL RS 2% S 15 0 s ) Kk s s S5 1078 95
HANGRITRCR , L BGX R RCR J& 5 5 TF e e 1l
ARG . AT 32 2R AL 5K 7 I %€ 3%, WLEE
Aok S 2T/ B A i 30 K B4 8 5K RO, I i — 2P 4R
FEHAETSRIG 5 B S 7l E 2 (e I 3R

1 #RInTE

s
8 ~10 E# 4 CSTBL/6) /N, & 20 ~25 g,
WL T ER R RS e, MR (22£3) C,
AN IR R 45% ~60% ty SPY R ah 4 B 3%, B W
WK, BR A B R B B & 3 4 3 T E 5 . SYXK
(%)2019-0008, HAEXH LEERAFHFRKH
Wit L E AR, M E =98% , KB bR & (phe-
nylephrine, PE) , & il 500 mg, #. 5 : LRAA9501 ;4- 4,

1.1



204

ISSN 1007-3949 Chin J Arterioscler, Vol. 33, No. 3,2025

ok % (4-aminopyridine, 4-AP) | & M 5 g, it 5.
275875; M 7, % ( tetraethylammonium, TEA ) , & #f
25 g, 5 :86614 ; # 7| &K JIf ( glibenclamide, Gli) , &
M1 g, #5 . PHRI287, W £ % & ¥ B Sigma A
&, BaCl,, % 500 g, # 5 . RH426498, i H % 2
B A PR F 5 KCL, & 500 g, 315 . G1819047 , W
B EwFa T A0 A S KeH R A, Muld Myo-
graph System-610M 4% i1 %& 5K 77 12 & L ( /£ & DMT
A1) 5SJ-US00 AL % o 5E (7 55 4 ok 2 A IR A
7);PB-10 RE [ LA B (LB T T AR
7 ] ;LabChart {5 5 &k £ AT S ( LR E N EE
R ZARAE),
1.2 iR kB H

K-H % 3 i i 4~ 118 mmol/L NaCl, 4.7 mmol/L
KCl,1.2 mmol/L. KH,PO,,1.2 mmol/L. MgCl, - 6H,0,
25 mmol/L NaHCO,, 11 mmol/L # % #%,5 mmol/L
HEPES, 2. 5 mmol/L. CaCl,, 60 mmol/L KCI B4
89.9 mmol/L NaCl, 60 mmol/L KCI, 1.2 mmol/L
MgCl, + 6H,0, 11.1 mmol/L # % #%, 5 mmol/L
HEPES,2. 5 mmol/L CaCl, , 4~ EGTA K-H T.45 %
W B 4. 118 mmol/L NaCl, 4.7 mmol/L KCI,
1.2 mmol/L. KH,PO,, 1.2 mmol/L. MgCl, - 6H,0,
25 mmol/L NaHCO,, 11 mmol/L # % #,5 mmol/L
HEPES,0.5 mmol/L EGTA, 7+ EGTA K-H % 45
20 7% K 4~ 118 mmol/L NaCl, 4.7 mmol/L KCI,
1.2 mmol/L KH,PO,, 1.2 mmol/L MgCl, - 6H,0,
25 mmol/L NaHCO,, 11 mmol/L % % ¥ ,5 mmol/L
HEPES, K-H.60 mmol/I. KCl, T 45 %& ¥ 3 #F 52 Ih
BlE oy pH L RFFA 7.4,
1.3 /NERAEBBHBREREY 53 58 4l & R iE AR T

8 JEl ¥4 1 CSTBL/6J /N BN 5 AR BE Ja
T ATELTH B E, EARTREHRL M
AAFETE4CKHEZHRWAERL Y, 4%
B 2 /N BB ES IR BH BT R B MR M B A 2 4 4
L ORELSBHE M K, ERK A2 mm BN R AT
SRR, AT AR AR A 25 wm 4 22 F it A,
He /N B B ko R AE Bt B K A E B A
LabChart 15 & & % 47 2R 4 R0 F L Jo i A2 o i 4
oA W R A B KB R R E A
H A E F 37 °C L, 95% 0,+5% CO, & £ 5,
15 min B — kK K-H & i, f @& KDk 2
BERA,JH 60 mmol/L KCl % & /N BB 35 Ak Y 4
FEA I ot & E M BB S8 A T AR E 3K B 2 mN B
o B R EEAT B S B

1.4 #E8Ex/NBRANShAKER 25K R

HBEERATH AR KK BE, HE
5 min 2 10 min /% /A w107 .3x107°,
107° 3x107° % 107 mol/L #- 85 % | 3 & A it 45 7%
J M A SR Sk s Bk sk 7 By R A, A 60 mmol/L
KCI % & 09 f & & K46 %7 100% , % 3R B T
N B B B IR K b dh %
1.5 #ESEXF KCl #1 PE % S &Y /\ B B 3 Bk e 43
HI1E A

% Xu & WA % 7 %, A 60 mmol/L KCl
1 umo/LPEFE S NEM MK EET &L,
AR N A N R R K E B A S R (107°.3 %1070,
107° 3x107° & 107 mol/L) 2% % 7 & 2 JBE /R (K AR 1Y
DMSO, it i & 5K 47 09 & Ak, I 7+ & o & & k£ 5K
Bt
1.6 #EBEZEHM&H KC1 F0 PE Xt /)N B B 3 Bk 0 U 45
3

S AENE " WH Rk, BUE B BN
S 20 ik, A2 A SR R AR AT AN 3%107° mol/L AL A
ZHE T, 8 A KCl(20,30,40, 60, 80 X
120 mmol/L) 5 PE(10™° 3x107° .107* 3x107* 107",
3x107" & 107 mol/L) ¥ 3 i % 4k 45 , 330 /N R
SR g b S, B H AL RS Z A E AT E KCl =K
PE % % il 0 Ik 45 B9 B 2t B R S R St KCL B
PE W 48 fiti 3 ik 00 % v
1.7 HEESEHDHI/IN RS 3h Bk W 48 RO 1E B 5 4 Ra i
IMEBETFRINKER

RORAE & Fn 4 EGTA B9 T 45 4% o ik 4 51 4
3 15 min, X/ RO B0 R SEAT BB, R
AN 3x107 mol/L AL ES Xy LT, B EH 4
CaCl, # 60 mmol/L KCI % /N B i 3 ik 2 °F & 1,
548 W AN 2.5 mmol/L CaCl, % § fi 4 % 4 —
K, ERMMLERINE RAEFKLE KA
By b, 2 S T 45 A 45 /D RO B Bk g o &, IF
HELEREBRATKAFSF L ERENE
2t
1.8 HESEI/NRMSAKMNETKIERSHETFE
EHX R

18 A 60 mmol/L KCI ¥ 45 /) B i 2 Jik 2 °F &
)é,ﬁ‘%lj WA e A 3 mmol/L 4-AP .2 mmol/L
TEA .30 pmol/L BaCl, # 10 wmol/L Gli 4 ¥
15min, B 20 kK 45 B AKX B F &85, Im XN
107° 3x107° 107 3x107° % 107" mol/L #t % & 47 7k
Jili5h Fic, SEiE A Tk B R AL, LA ey oKk



CN 43-1262/R " & Sl k{244 ik 2025 4F55 33 455 3 M 205

Y6 9 100% L M 47 7K b &, iR Ky 38 38 PR 3#F 7]
4-AP BK,, i3 [ # 7| TEA Kir 3 38 [ # #| BaCl,
A0 K o P H ) Gl AL B K 47 5Kt % 18 A Y
B,
1.9 ZiFESH

## i GraphPad Prism 5.0 # ##2 SPSS 19.0 #
P 3t PR B AR HAT St 20 5 1EE P4 b AR R
I SLEEAR ¢ A de, 3T & BB L ves KR, P<0.05
ErEREARUHFEL,

A Wash out
1 3 10 30 100 i

z b
[

5 min Farrerol(1~100 p mol/L)

20

* 10f

c

S

=

o

0_10_

-20 1 1 1 1 1

-60 -55 -50 -45 -4.0
log,e[Farrerol] mol/L

2 # B

2.1 HESEX/NRAZIEKERERKNTRER M

£ 60 mmol/L KC1 i S/ B h ik W 4 )
sk HmlRaE ik 2 mN L E B/ U Bh ik 78§
R, IABE 5 min (& 1A) 510 min( & 1B) iIAAR
[l B i AR RS 28 (107°,3x107° 107 3 x 107
10 “* mol/L) 4bFH , 25 R o, /NEUI sh ik 5k 71 ¥ 76
ETE R I

Wash out
30 100 ‘

Elm_m R

Farrerol(1~100 u mol/L)

1 3 10

Contraction/%
o
T

-20 1 1 1 1 1
-60 -55 -50 -45 -40

logye[Farrerol] mol/L

1. HESEXT/NRA B BKER S K STBIRM (n=06)

Figure 1. The effect of farrerol on mouse pulmonary artery resting tension(n=6)
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Figure 2. The relaxation effect of farrerol on mouse pulmonary artery constricted by KCl or PE(n=6)
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Figure 3. The inhibitory effect of farrerol on KCl or PE induced mouse pulmonary artery constriction(n=6)
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Figure 5. The relaxation effect of farrerol on mouse pulmonary arteries was related to Kv channels(n=6)
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