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Effect of Betula schmidtii Regel on Blood Pressure

Jong Wha Les
Department of Pharmacy, Korean Union College
In Scon Kiv, Ock Yo K, Byung Hyun Cho and Kyu Chul Cro
Department of Pharmacology, Catholic Medical College

This study was undertaken to search for a new antihypertensive or hypotensive
agents in natural crude products in Korea. Betula schmidtii Regel, a tree belonging to
the Betulaceae family, is cultivated for the most part of our country, and their cortecies
or tree milk has been used as folk remedy, which exerted good antiinflammatory effect
on rheumatic fever, arthritis or rheumatism.

The rats were treated with several extracts from Betula schmidiii Regel, that is,
extracts of water, methanol from inner cortecies, extracts of ether, methanol, hexane,
chloroform or butanol from outer and total cortecies.

In this experiment, we measured the blood pressure and heart rate in anesthetized
rats, and atropine, diphenhydramine, phentolamine, propranolol, epinephrine, hexamet-

honium and hydralazine were pretreated prior to Betula extracts to clarify the mechan-
ism of the hypotensive action.

The results of the experiment were as follows;

1. BOIE(Betula outer cortex water-insoluble extract) and BICE(Betula inner cortex
chloroform extract) elevated the blood pressure and heart rate. .

2. BIME(Betula inner cortex methanol extract), BIBE(Betula inner cortex butanol
extract) and BIWE (Betula inner cortex water extract) significantly lowered the
blood pressure and heart rate.

3. With the pretreatment of hydralazine, the hypotensive effect of Betula schmidtii
Regel was significantly blocked.

From the above results, it is suggested that the hypotensive effect of Betula schmid-
tii Regel is due to the direct vasodilation of blood vessel.
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A 28558 023 thes A, 2 F
20082 etherz, 800gg methanolz F%, 7b4
ethers: 2 5 (Betula total cortex ether extracto]
% BTEE=z “2}57] ), methano} %85 (Betula
total cortex methanol extract: BTMEg} <71 %)
< A7 1.2 2 78g% dith o FBTME 75¢
L # 3}y HyO:hexane: petroleum ether=2:1
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cortex methanol extract: 0]# BOMEz} k713
< cofumn (sifica gel. c-300)of @ol WA FF
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inner cortex methanol extract: o] & BIMEg} <
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cortex butanol extract: o] % BIBEg} - <> gh),.
25 % % (Betula inner cortex water extract: o] §
BIWEz} 714) ¢ W& (Scheme Fz)
2) A4d *E :

7F) Atropine sulfate (The British Drug Houses
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Cortex of BetulaI schmidtii Regel
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Inner Cortex(cortical layer) Total cortex Outer cortex(cork layer)
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Scheme. Extraction and fractionation from cortex of Betula schmidtii Regel.

BIEE: inner cortex (cortical layer) ether extract

BIWL: inner cortex water-soluble layer

BICE: inner cortex chloroform extract

BIWE: inner cortex water extract

BTME: total cortex methanol extract

BTWL: total cortex water-soluble layer

BTBE: total cortex butanol extract

BOME: outeér cortex(cork layer) methanol extract

BOIE: outer cortex(cork layer) water-insoluble
extract

Ltd. England)

1}) Diphenhydramine HCl (Benadryl)

©}) Hexamethonium

2}) Epinephrine bitartrate

u}) Hydralazine

#}) Phentolamine

Ab) Propranolol

ol o] k% heojshe] Aok Sigma Chem.
Co. A} Folc}.
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BIME: total cortex methanol extract
BIHE: inner cortex hexane extract
BIBE: inner cortex butanol extract
BTEE: total cortex ether extract
BTHE: total cortex hexane extract
BTCE: total cortex chloroform extract
BTWE: total cortex water extract
BOWE: outer cortex(cork layer) water
extract

ot=4.0. A%l (left carotid artery)o] heparin-
ized(1 : 100) PE tube 4r%l&}¢] blood pressure
transducer (B.P. amplifier) 37, Biophysiograph
(San-Ei Model 140)el A 7] &89, =28 ¢
317 A5 100gF 0. 1m/g-2ko] A=A Ao

=
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£E2 g nhEo] (CMColl =3 %7
Foddtgch AAA FEE E FE Fo 10E
Aol Folstdz, o= AgL 087t AS A

&4l o} (paper speed: 0.0lcm/sec).
A49e QA IARE Bkl 4D &%
& ARF g3 2ol Frelel Pehgoh
o

[
BTEE, BTME, BTHE, BTCE, BTBE ¥
BTWEE 747 5mg/100g 25 Fof T
) w295 (Cork2) 28 5ol
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7}) Atropine 1mg/kg+ diphenhydramine 10mg
/kg AAAT

1}) Phentolamine 2.5mg/kg A3 2|+
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+5, 3mmHg (p<0.001) & 25 YA 4 4%
¢ 3493, BTBE FoqFoAds FEFHA
107. 4+3.9mmHg7} Fo 3% 145, 6+4. 2mmHg
(p<0.001) 2 HFH A} olgk&= @8 BTME
4 BTWE Fd 7oA 4EFA FFEE
98.6+3.8mmHg(p<0.01) 2 91.2+4.9mmHg
(p<0. 00D 2 Fat dch AtEge HE 9
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W BT AE dotE d%o] glich(Table 1,
Fig. 1).
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MR EPFEEY FE

BIEE, BIHE 2 BICERoFo|A 27 <&
Eeo % 13]1.2%5.8mmHg(p<0.01)-128.6+4.3
mmHg 9 148.7-+3. 2mmHEg(p<0. 001) 2 <7}k
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™
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K0

'mmHg (p<0.001) 91. 323, 4mmHg (p<0. 001)

Table 1. Effects of extracts from total cortex of Betula schmidtii Regel on blood pressure
and heart rate in anesthetized rats.

*Mean blood pressure(mmHg) & heart(beats/min)

Dose
Treatment n P value
(mg/1008) before after treatment
BTEE(i.p.) 5 . 6 112.743.2 30348 135.244.1 342+11 . <0.001 <0.001
BTME(i.v.) 5 7 118.245. 6 32349 98.6+3.8 .. 318%7 <0.01 —
BTHEC(.p.) 5 5 120.314.7 31546 130.843.7 351419 - <0.01  <0.001
BTCE(i.p’) 5 5 108.7%3.5 3087 152.4%5.3 33445 <0.001 <0. Opl
BTBE(i.p.) 5 6 107.4+3.9 3267 145.614.2 328+5 <0. QOI —
BTWE(.v.) 5 8 110.6+4.4 317+6 91.2+4.9 30949 <0. 001 —
Mean=+S.E. n: numbers of rats i.p.: intraperitoneally i.v.: intravenously

BTEE; total cortex ether extract
BTME; total cortex methanol extract
BTHE; total cortex hexane extract
BTCE; total cortex chloroform extract
BTBE; total cortex butanol extract
BTWE; total cortex water extract

— 128 —



Vol. 10, No. 8, 1979

&
fed
(=3

-t

o

o
i
i

g
r

(mm Hg)

5mg/100g,i.p.)
o e o e

Blood Pressure.

¢,
=]

(=]

8
S

.
n
S

Haeart Rate
(Beats/min)
[2%)
™I
(=]

2

Blood Pressure
m

Heart Rate
(Beats/min)

P e

[y
[413
(=

oy
[=2
=4

(mm Hg)

[
(=]

Blood Pressure

(=3

53
]
S

i
1l
I
i
.1‘1
i

e
fivd
o
i

i

Hezart Rate
(Bzats/min)
oo
]
o

ol
|
i

[
T
<

[
D
=l

bt

Control 1 min 5 min 10 min 29 min 60 min

Fig. 1. Typical patterns of elevating components from Betula schmidtii Regel on blood
pressure and heart rate in anesthetized rats. (i.p.: intraperitoneal injection)
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Fig. 2. Typical rresponses of depressing components from inner cortex of Betula schwidtii Regel
on blood pressure and heart rate in anesthetized rats. :
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Fig. 3. Typical responses of BIWE(Betula inner cortex methanol-water soluble extract, 5mg/100g,
i.v.) on blood pressure and heart rate pretreated with several drugs in anesthetized rats.
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Table 3. Effects ofe xtracts from outer cortex (cork-layer) and inner (cortex cortical layer) of
Betula schmidtii Regel on blood pressure and heart rate in anesthetized rats.

Mean blood pressure (mmig)
& heart rate (beats/min)

before after treatment

Treatment P value

Dose n
. (mg/100g)

Outer cortex BOME (i.v.) 5 7 121.3+4.7 3264 107.4+3.7 3206 - — —
BOWE (i.v.) 6 116.6+3.8 305+8 103.6+4.5 31147 — —
BOIE (i.p.) 5 6 112.61+4.2 318+6 148.245.1 34277 <0.001 <0.001

Inner cortex BIEE  (i.p.) 5 5 11674+3.8 3815+7 131.245.8 335+9  <0.01 <0.01
BIME (i.v.) 5 7 118.2+4.3 303+5 97.613.7 30516 <Q. 001 —
BIHE (i.p.) 5 5 122.4+4.8 324+7 128.6+4.3 33248 — -
BICE  (i.p.) 5 6 110.5+3.9 321+8 148.7%3.2 349148 <0.001 <0.001
BIBE (i.p.) 5 6 "109.743.8 318+6 91.313.4 32318 <0.001 —
BIWE (i.v.) 5 8 121.2+4.6 315+11 71.4+4.2 30119 <0.001 <0.01
Mean+S.E. n; numbers of rats

BOME: outer cortex methanol extract
BOWE: outer cortex water extract
BOIE
BIEE : inner cortex ether extract

- BIME ; inner cortex methanol extract

BIHE : inner cortex hexane extract
BICE : inner cortex chloroform extract
BIBE : inner cortex butanol extract

: outer' cortex methanol-soluble, water-insoluble extract

BIWE : inner cortex butanol-insoluble, water-soluble extract

R 71,444, 2mmHg(p<<0.001) 2 4%+ &
AFeA AL Yo, o % 53 BIWE
T el AL A5A A e
A F4ErY HEE Z Aol7h glo] B
). (Table 2, Fig. 2)
L) HEsS2(BIWE) N ABAMSES
s (A 5) 52878 dobAgsiggol
TEEZ AUFgd & #%5c] g+ BIWEE
B et} gt #eEHE 59 &L AAA
(pretreatment) &.2 %3 3] (posttreatment)3}o]
FEREREE ARG} atropines} diphen-
hydramineg & Ao WA 4§ Fo) ABIWE
) AYARAEL AAR FEI} BAG78.2
+3.9mmHg(p<<0. 001) & FAAYA A=
iz, epinephrine® A X 7-¢] A = BIWE7]} epinep
hrine®] Y44 A4 %ok phent-
olamine %% propranolold J 5o 4] = BIWE
74 68.3x5. 1mmHg (p<0.001) 2 69.8%+
6.4mmHg (p<{0.001) 2 phentolamine 9 propr-

anolole] BIWES] dqt7atx4¢ 49
A 8= Z39tt. Hexamethonium: A x| Fof

- A BIWER& A 75.3+4.5mmHg (p<0.001) &

hexamethonium® BIWES] #ot7slz4-8 o
AetA Z3gdet. g, hydralazined A 3] F 4
A FEFA 3-FE o] 103.8+3. 7mmHggl o
o, BIWERd A 71.3+3. 9mmHg4) 2hydraline
AAHA 70.8+4.0mmHgz hydralazinex A )
7} BIWES] g4t 38-& fA49A4 oA
Aok (Fig. 3). ' ‘

1 1

ubet )} (Betula schmidtii Regel =¥ Betula
bojpattra var. typica <{non Regel) Schirai) =
= Fdgus-e A5 (Betulaceae) o &3}
t AFez sEvete AAY HedEE, &
= Al 84 £EF
7 3= o,

ol F&d" 58
845 A Ee gaultherin, betulip,
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