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Effects of the Fractionation of Sophorae Radix
Water Extract on the Langendorff hearts

Sang Beom Kim, Kang Beom Kwon, Jun Su Park, Gwan Ha Park', Do Gon Ryu*

Department of physiology, college of oriental medicine, Wonkwang University

1:Department of Fish pathology, College of Ocean Science & Technology, Kunsan National University

The water extract of Sophorae radix was tested for its preventive effects against cardiovascular anaphylaxis
elicited in experimental animals. H,O and ethyl acetate fractionation of Sophorae radix water extract improved
anaphylactic cardiac dysfunction in passively sensitized isolated guinea hearts: improvement was noted in the maximal
contractile force, post-challenge contractile force, post-challenge coronary flow and creatine kinase change elevation.
These results suggest that H.O and ethyl acete fractionation of Sophorae radix water exiract possesses

anti-anaphylactic effect in cardiovascular system.
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Sophorae Radix (100g)
oxtd. Whit H0
filted.
evapd. In vacuum

H:0 extract (28.5q)
supended with H0
extd. With n-hexane
filted, evapd. In vacuum

n-Hexane fraction (0.12g)

Aqueous layer
extd. With chloroform
filted, vapd. In vacuum

Chloroform fraction (2.329)
Aqueous layer

extd, With ethyl acetate

filted, evapd. In vacuum

[
ethyl acetate fraction (1.72g)
Aqueous layer

extd. With n-butanol
filted, evapd. Invacuum

H.0 fraction
(50.089)

Fig. 1. Extraction and fractionation of Sophorae Radix

n- Butanol fraction{15.49)

3. Guinea Pig®} Langendorff hearto|419] 2FAIE
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HexanZ9] 22 basal contractility”} 2R TolAl &= 41+
03 gO 2 UER}OM hexan®d T2 28102 gO2 tiRET
100%0] BBl 683%E UEN} RO 2449 7T UEITE
TE3} Basal coronary flow9] 2L thZ70lAE 7.24£0.3 ml/min
01291} hexanZ EGTOlAE 58104 ml/minCE th2F
100%0ll B3} 80.6% 2 [T AJolE VERA QM t}E A} ol
Ae FY4E 2d=EIA gUrHTable 1).

Table 1. Effect of SR n-hexane extract 30 ug/ml infusion on the
cardiac anaphylaxis of guinea pig Langendorff hearts elicited by
OVA challenge.

Parameters Control Hexane extract
# of experiment 5 6
Basal contractility (g) 41403 2802
Basal heart rate (bpm) 2458+ 110 2308+78
Basal coronary flow (ml/min) 72+03 58+04"
Heart wet weight (g) 18+01 18+02
Maximal contractile force
(% of pre-OVA) 140.7£4.5% 1338+39%
Post-challenge contracile force
% of pre-OVA) 605+31% 672+35%
Tachycardia 588+50 bpm 675117 bpm
Post-challenge coronary flow
(% of pre-OVA) 62.7+38% 568+66%
Arthythmia duration 146123 min 93+1.7 min
Arrhythmia onset $H5+49 sec  415£62 sec
Edema index
(wet wi/cry wi) 43+02 42+04
Lactate dehydrogenase change 128+16 u/l 110£21 u/l
Creatine kinase change 193+14 v/l 20624 u/!

Since there was a fluctuating cardiac function lasting for 5-10 min before
stabilization, we used the values at 15 min post challenge for contractile force
and coronary flow change. These values were expressed as % of those measured
just before OVA challenge. Enzyme elevations were the activity difference in the
effluent collected at 1 min before and 15 min after the OVA chalienge. * Different
from Contro! at p¢0.05 by Student's t-test.
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ChloroformZ 9] 2 S basal contractility7} th £ 7ol Al = 4.1
+03 2 VeI SH chloroformZE FoFolAE= 27102 g2
2 UEh} ti2F100%0] H]8lo] 65.9% 2 Fojet 2449 37t
LIENt O basal coronary flow9] ZL tiETolAlE 72403
ml/min®Z UEhG O™ chloroformZE HojFZojlAl: 50101
ml/min®F thEF100%0] 815l 694%F FAE Xl € LE)
Wom tiE N fxolAE EZHY 7 Aol UEhIA] ¢
UTH(Table 2).

Table 2. Effect of SR chloroform extract 30 ug/ml infusion on the

cardiac anaphylaxis of guinea pig Langendorff hearts elicited by
OVA challenge.

Parameters Control Chloroform extract
# of experiment 5 5
Basal contractility (g) 41+03 271102
Basal heart rate (bpm) 2458+110 229075
Basal coronary flow (ml/min) 72+03 50+0.1
Heart wet weight (g) 1901 19+01
Maximal contractile force
(% of pre-OVA) 140.7£45% 1386+90%
Post-challenge contracile force (% of
pre-OVA) 605+3.1% 592+4.9%
Tachycardia 588+50 bpm 57076 bpm
Post-challenge coronary flow (% of
Pre-OVA) 62.7+38% 530+6.3%
Arrhythmia duration 14623 min 126+16 min
Arthythmia onset 355+49 sec 418451 sec
Edema index
(wet wi/dry WD 43+02 39402
Lactate dehydrogenase change 128+16 w/i 150+£25 u/t
Creatine kinase change 183+14 v/ 17.2+£34 U/l

Other legends are the same as table 1.

Table 3. Effect of SR ethyl acetate extract 30 ug/ml infusion on the
cardiac anaphylaxis of guinea pig Langendorff hearts elicited by
OVA challenge.

Parameters Control Ethyl acetate extract
# of experiment 5 6
Basal contractility () 41+03 42103
Basal heart rate (bpm) 2458110 2380+82
Basal coronary flow (ml/min) 7203 11.6+1.36*
Heart wet weight (g) 19+0.1 1.7+01
Maximal contractile force «
(% of pre-OVA) 140.7£45% 1202+2.3%
Post-challenge contracile force o "
(% of pre-OVA) 605+31% 646+86%
Tachycardia 588+50 bpm 720139 bpm
Post-challenge coronary flow
(% of pre-OVA) 62.7+£38% 722+62%
Arrhythmia duration 14623 min 66+18 min*
Arrhythmia onset 355+49 sec 364154 sec
Edema index
(wet wi/dry wi) 43+02 30102
Lactate dehydrogenase change 128+1.6 v/l 6811 U/l
Creatine kinase change 19.3+14 v/l B80+15 U/l

Other legends are the same as table 1.

Ethyl acetateZ9] Z$ basal coronary flow7} tHE0l4]
£ 72403 ml/min@ 2 VEBG M ethyl acetated Z20J70lA]
= 11.6*1.36 ml/minC Z thx100%0) 815k 161.1% 82 F2¢h
&7} 2317 UERG O maximal contractile force®} Z2S OVA
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€ F45h7) doll dlsle tiRToll= 140.7%ZE ethyl acetateE
FojmolAle 1202%2 {98t iolg el xS
arrhythmia duration®] A2 thETolA= 14.612.3 min, ethyl
acetateZ FWZOIAE 66118 minQE VERSIOM edema
index9] AL WhETol|M= 43102 wet wi/dry wtZ ethyl
acetated FJTollAl= 3.010.2 wet wt/dry wtE tHEF100%
of 88k 232} 45.2%, 69.8% 2 S8 XlolE VERATE I8l
LDH &85 %} creatine kinase 84 TolAE tiZEIol Bl
z}z} 53.1%, 41.5% 2 3¢ ZA g7} UERTHTable 3). 219
Zi= 8 JHY & a8 UEhiE 4E0] ethyl acetated
ol Exiglte A & & Uk

ButanolZ9] A9 ZRAIG BE A FolA cixRaa9] Folg)
ol UEIAl UTHTable 4).
Table 4. Effect of SR butanol extract 30 ug/ml infusion on the

cardiac anaphylaxis of guinea pig Langendorff hearts elicited by
OVA challenge.

Parameters Control Butano! extract
# of experiment 5 6
Basal contractility (g) 41+03 45+04
Basal heart rate (bom) 2458+110 2300+73
Basal coronary flow (ml/min) 72+03 69+1.1
Heart wet weight (g) 19+01 18+02
Maximal contractile force
% of pre-OVA) 140.7+45% 1371.7£34%
Post-challenge contracile force
(% of pre-OVA) 605+31% 56.0+7.2%
Tachycardia 588450 bpm 534%44 bpm
Post-challenge coronary flow
(% of pre-OVA) 62.7+38% 628+32%
Arrthythmia duration 146423 min  10.1£14 min
Arthythmia onset 355+49 sec  442+119 sec
Edema index
(wet wi/dry wh) 43+02 39+03
Lactate dehydrogenase change 12816 w1 11814 u/l
Creatine kinase change 193+14 w/l 16.3+£2.7 U/l

Other legends are the same as table 1.

Table 5. Effect of SR H20 extract 30 ug/ml infusion on the cardiac
anaphylaxis of guinea pig Langendorff hearts elicited by OVA
challenge.

Parameters Control Water extract
# of experiment 5 5
Basal contractility (g) 41403 41+02
Basal heart rate (bpm) 2458+ 110 2428+108
Basal coronary flow (ml/min) 72103 80104
Heart wet weight (g) 19+0.1 1.7+02
Maximal contractile force .
(% of pre-OVA) 140.7£45% 1266+4.7%
Post-challenge contracile force .
(% of pre-OVA) 605+3.1% 804141%
Tachycardia 588+50 bom  534+44 bpm
Post-challenge coronary flow N
(% of pre-OVA) 62.7+38% 800+2.3%
Arthythmia duration 146123 min 8712 min
Arrhythmia onset 365+49 sec  336+24 sec
fdema index
(wel w/dry wh) 43102 38103
Lactate dehydrogenase change 128+16 v/l 102+12 u/l
Creatine kinase change 193+14 v/l 94+10 u/i

Other legends are the same as table 1.
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H,0Z&9 §3E ZARSH 21 maximal contractile force$}
post-challenge contractile force®] S tiETO|A = OVAE &
o5)7) ol 815k 242t 140.7%, 60.5%F LJERG oM HO0Z &
oA FolAlE 212} 126.6%, 1329%F LIERY TR F100%0] BI5}
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3 aIHE0 OiRlE A MuEx 21 Qe Agoy. %8 &
7180 28EE ovalbumin(OVA)C.E ZHAME Guinea Pigdl &
Z418KLangendorff  heart)ollA19] Bloigule ZARBIROL
Langendorff heart= serotonin, histamine, thromboxanes,
prostaglandins, leukotriens E3 Z2 w7} QUXP} Wi
anaphylaxis7} SetEICt”. %% $7180) 8% F hean3l
2 basal contractility7} THEF100%0 H5Kd 68.3%% LIERL
78 249 §3p7} LERGTE. ) Basal coronary flow9) B%
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ChloroformZ&9] Z$ basal contractility”} thZT100%0] H|5K]
65.9% % 9ot ZtA9 S} LIERG S basal coronary flowl
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acetateZQ] A basal coronary flow”} thET100%0] H5lH
1611% 2 S8t &7} 371 UIERG 2™ maximal contractile
force®} A2 OVAE FHi5P7] Aol HISI tixTolle 140.7%2
ethyl acetates S0{FOIAIE 1202%F RS X0l LERIC
¢t arrhythmia duration®] Z< thETOIAIE 146123 min,
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o xPolE VERSTE 1211l LDH &84T 2} creatine kinase
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2 7 F0e 798 X017t VERG S creatine kinase 4T
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919 A2 Langendorff heartollA] EE UER {71801 28]
&2 ethyl acetateZ3 HHOZ2E UEKITE 0]49] ZATollA &
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24g B¢ FAEHY F£&0] rkadieist 424tk

duration, edema index, lactate
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