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Pharmacological actien of extracts of Scutellaria baicalensis on

Cardiovascular System

Jai Youl Ro. and Woo Choo Lee

Department of Pharmacology, Yonsei University College of Medicine

Seoul, Korea

The adrenergic blocking activity and refractory period of cardiac muscle on isolated rabbit
atria were measured after administration of Scutellaria. In rabbits and cats the antiarrhythmic
action of Scutellaria on atrial and ventricular arrhythmias produced by epinephrine or ouabain
was examined and also compared with that of propranclol and quinidine.

The alcoholic extract of Scutellaria produced a marked decrease in heart rate and contractile
amplitude of the isolated rabbit atria. Pretreatment with Scutellaria rendered the atria to fail
to respond to epinephrine, indicating that this crude drug possesses an adrenergic blocking
activity, The extract produced a marked prolongation of the refractory period of atrial muscle.
The extract effectively abolished the spontaneous arrhythmia occurring in the isolated rabbit
atria, As propranolol and quinidine it also suppressed the atrial arrhythmia induced by oua-
bain. The extract prevented, as propranolol and quinidine, the induction of ventricular arrhy-
thmia arising from excessive dose of epinephrine in anesthetized rabbits and cats. With regard
to the ventricular arrhythmia induced by a continuous infusion of ouabain, the alcoholic extract
of Scutellaria exerted some suppressive effect in anesthetized rabbits but no effect on cats.

From the above results, it may be concluded that Scutellaria is effective against atrial and
ventricular arrhythmias. The antiarrhythmic effects of this drug may be the result of adrener-
gic beta receptor blocking and cardiac depressive activities including prolongation of the

refractory period of cardiac muscle,
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Sk AFA WRd A2FIt e nmEgsh
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Fig. 1. Adrenerzic blocking action of Scutellaria on the isolated atria of rabbits.
q R.: Heart rate Scut.: Scutellaria Epin.: Epinephrine
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"Fig. 2. Effects of Scutellaria on the blood pressure(B.P.) and heart rate(z1.R.) in cats,
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Table 1. Effects of Scutellaria on the heart rate
in rabbits and cats.

I‘-J:’eart Rate
Animal
before 5 min 30 min
Cats 132 132(0) 120(— 9. D
140 132(— 5.7) | 100(—28. 6)
164 164(0) 152(— 7.3)
130 123(— 5.4 | 107(—=17.7)
Mean 141.5 |137.9(— 2.6) |119 8(—15.3)
Rabbits 288 | 288(0 2656(—11. 1D
352 316(—10.2) | 292(—17. 1)
256 244(— 4,7) | 208(—18.8)
264 272(+ 3.0) | 252(— 4.6)
296 304(+ 2.7) | 292(— 1.4)
264 256(—~ 23.0) | 248(— 6. 1D
Mean 286.7 1280.0(— 2.3) |258.0(—10.0D

( ) : Percentage decrease(—) or increase(-+)
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(sinus rhythm) o 2 Agdvt. ols GFg+E WA
g e (E. 3. -

1}, ouebain o3 fAZ AWRA g AR A

A £ ulel] cuabain 10-5g/ml-& #HL3w
utgo] WA T TrE 20~30EFol £ AA
5‘1 ouabain o2 BxulEoe] wraslq
107%g/ml & AR ¥k 56 % 3
Fo] FE5E FASHIL 2 AE 2L
= oj,zﬂ Fger. Aurs R vl xle]

a5k B 7611:11«5/\/&174—%_0 ) &
Z 9l 713} (0E2~11302 A Lstddst 54 T;é}q__’:_:_o]

Urhte AR 2 oA 285 248 ASE 9

ool BIAs2d LT QuEe BeUlE Are o) ol Fodike] LT gvh(E.3) BT ouabain
QA o] HgA Fo = F 15248, 2msec 2A B4 Eolgl A6 FTAANL 107%/ml & Bl 3
Aol wl gk oF 10.4%v dAHAGT s5RFel = AT g8 A Za AR A S A8 0 2344
154-4-8. 0 msec 24 14.9% v A4 el 2= As 9} o] ouskain ukE TP Ll FF 4, 18] B
R apA 2 5] ];q-ﬂ.oq 105850 = = F 1484-9.7 Fo] FHEa 27,580 Aol AAHd w8k
msec o] I 15%-F ol & JH AR 3EEe] FF c4 FEFAA2E FA FAGGEEAE 6. 18] 47
138=+11. 7 msec g +H(E ubizo] Vel AR A 42 7R Vebdeh ol R
Table 2. Effects of Scutellaria on the ref‘ractbry period of cardiac muscle
Refractory period(msec) Thfesbold
No. of Exp. after administration of Scutellaria intensity
Normal (volt)
soon after 2:min 5 min 15 min

1 131 143 152 162 143 2.6

2 167 185 185 173

3 100 112 115 119 103 2.0

4 122 147 147 167 139

5 132 139 143 - 143 6.0

6 128 132 139 135 128 3.3

7 156 175 192 192 s} 2.2

Mean:tS.E. 134485 152+8. 2 152+8.7 1548.0 138+11.7 ‘ 3.240.72
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Fig. 3. Effects of Scutellaria on the spontaneous or ouabain-induced atrial arrhythmia
Scut.: Scutellaria Ouab.: Ouabain H.R./min.: Heart rate/minute

Table 3. Effects of Scutellaria on the atrial arrhythmia induced by ouabain

Ouabain 107° Ouabain 107¢ and Scutellaria
No. of Exp. ‘
Arrhythmia(Min)* | Heart Beat Stop** | Arrhythmia(Min)* | Heart Beat Stop**
1 4 21 ( 5 32
2 3 30 5.5 52
3 4 22 6 44
4 5 8
5 5.5 21 8.5
6 3 3.5
‘ {

Mean=+S.E. , 4. 1+0. 42 23.5+1.5 6. 10, 61 : 42.7+5.8

* Onset of arrhythmic beats after administration of drugs,
*% Duration of heart beats stop after administration of drugs.

& #3FA 7 A7 ouabain 02 ks B ule of A cardia 7} A3 Vel E(E. 4, = 5).
A ALE dogg AR 43 Age ToFeldlA A vk Bl A ek 2ok
2. A A A 4E 129
7}. epinephrine ¢ 2 $urA)7 A4 R YutEs] o 1}, Ouabain 0.2 -futA) A AL T g} 2
& zZhg 2,
utA e E718 o) A4 A epinephrine 100u3/kg & E7]¢] ouabain vF-& X}-a]—ﬁj w B nfFe] 50~
W FAsk SR g GEe ool ventricular 908 A7 169~1773 Arastgrt. 28 oua-
tachycardia 7} Vel vtz 5~8% = E3belst A A4 bain 2412 Al A B ubEe] A3 -Lw B2 ] A 50 ug
whgo g 3| Eee /kg & FARE vk 5ell 5 3ol A AAFAGFe] FA
FFA £ 50 mg/kg & FHA FAbn oF 5RE i Aadgon 33 vst 2~38Fdl e 4 %
ol §%¢] epinephrine & FAF5F ¥ 4434 ubEe] Fubso]l AAA Avbstgdel. AdAA ez AL
Adel A Vebgx] @ grel. 2%olul gl epinephrines) 2% 1ol 260 ol A== nk Ve | 24l A& 1764
dhEEihge] gAsle] dgAsor qd brady- s 1183 ez 2ddst Zelsk gigdrh UnA 249
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Fig. 4. Effects of Scutellaria and propranolol on epinephrine-induced arrhythmia in rabbits.

Epin.: Epinephrine

conrol Smin. afier Smin. after
Scut. 50mg/kg Pmp ZmQ/kQ

arrhythmic beals

beat/min
N
8

100

Epi 100/ g

Fig. 5. Effects of Scutellaria and propranolol on
epinephrine-induced arrhythmia in rabkits
Epi: Epinephrine
Scut.: Scutellaria
Prop.: Poropranclol
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gt
599 439

_—“q_gq_E 9l A 7

£ nofoldl AR Pagind v Arlzd
Zasg
D. 321} propranclol, quinidinze B}o} uim  #

Adrenergic B-receptor 2-a) ¢¥E<¢] propranolol &

3a A4 LERLE 9gol A= (Lucchesi®;

Scut.: Scutellaria

UHEOE{TO'INOE‘,OJ‘——'

Prop.: Propranolol
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quinidine & atrial fibrillation 3 33 4-F 280
AL 143 oFE(Goodman and Gilman®)e] g},
wle}d] shFod sl 28 Y3 ubgdA Exle} propranolof
o]} quinidine ] A FALE vl w AF eyl
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S ARAHH(E. 4). =% ouabain 107%g/mlg
L3} g-} w arAA gk AlulR oA Ul ﬂ].g-]_oq/qi 3}
A7l 2 107%g/ml 8] Hgoz 10:F 7dlelA 2R
e ZlEl kg2 302 ~4E 1025 A5
= ¢l ulsle] propranclol 1074g/ql & 1043 e,
quinidine 107%g/ml-& 1065 8o A A8} Hguls
o AAHgL AR FALEL 02~3F 305 7k
AEE QT FTRAE W2~487 A< Qe (. D,

2. QA A& g Zg.

w38l E 7o epinephrine 100 ug/kg & A= =
2 FAshd 443G eFe] fuslEd FEAsa
50 mg/kg 2 A X g F e epinephrine & siet" 4
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Table 4. Comparative antiarrhythmic activities of Scutellaria, propranolol and quinidine on isolated

rabbit atria.

Scutellaria
Arrhythmia

Propranolol quinidine

exp. case ‘leffective case

exp. case

effective case| exp. case effective case

Spontaneous atrial i
arrhythmia 8 | 8 3 2 5 4
Guabain-induced l
atrial arrhythmial 10 | 7 10 9 10 8
Epinephrine-indu - ‘
ced ventricular
arrhythmia 5 5 2 2 2 2
@A A gAs WAt FAdFRATANA pro- PRSP ESRIC D SRt R X WARY P e - R R R
pranolol o]} quinidine 2 mg/kg = =) 2] 2] §} 2 epine- gee =293 v gk aElEm BFAr 28 AR
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