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Effect of Ginseng Saponin, Gypsophila Saponin, and Detergents on
Volume Changes and Fragility of Red Blood Cells

Shin-Woong Lee, Jeung-Soo Lee, Soo-Kun Lee, Chang-Kun Ok, and Young-Hie Kim
College of Pharmacy, Yeungnam University, Gyongsan 713-749, Korea

Abstract—The effects of Gypsophila saponin, sodium dodecylsulfate (SDS) and Triton X-100 on
volume changes and fragility of red blood cells were compared to ginseng saponin to elucidate whether
there are any difference in their action on membrane lipid. Cell volume was decreased to about 38 % in 1M
NaCl and increased to about 20% in 1/10M NaCl. Hematocrit value was decreased by Gypsophila saponin,
SDS, and Triton X-100 which caused hemolysis in isotonic NaCl solution. These detergents also inhibited
increase of cell volume and accelerated hemolysis in hypotonic solution, However, ginseng saponin did not
influence to osmotic volume changes and hemolysis of red blood cells. These results suggest that the
disruptive effect of plant saponin on membrane barriers induced by removing membrane lipid is different
from their source and ginseng saponin has very low affinity to membrane lipid.

EEAEN AZIE G Af2o] T
A4 sbe ESHY ez
AFopAlo] Selo] ALt ez &
D ahea) Azslele] ARkl
¥e A 5o Azl
A% olst wide] @4
8342) 93br} 4719} o]
_14_6]4:]_23)

A4

o] Jolrt o
WA s = ‘ﬂi‘ﬂﬂ
AT Az
Aol dg] o)lgsm g
hemoglobin¥#}7} = 65:!" e
Hgaheake] At gl
Z7A)9)E LA o] EAJ3 A
0104 ‘/PD]- » duizio g AwGAA S} AlE saponin
el TR Shi]l AAS AT

7 WA= =l gAE fiksled
Aoz dedA Yu}d B Ado]A
-‘?-91 A skel AAA (fragility)oll ==
saponin® °38-g 4% AWIAA wl &

_I

‘ﬂﬂ% NAA (fragility)

2 od o

Ej’]jﬂ TouA—-

[s] =
g7ate] R4S
28 (hemolysis) ©l

e

s}
r[r

\_

GIAT:

15

A% saponin®] gk} H]
of tigk 214+ saponin®] #H-g-o]

o AxToZH AT

170 2 V=
23} Aolr} gleAlol B AR LA B}
I§_IJ l-t|!=-|l
M2 Y Al2—xig N Al A7kl 201:H

to

FAAESH AgA Hdsfed ARsldond, ol
A} saponin® Namba 573 3 592 (}H_i
2] 39l3t total saponing, 21|35 (Gypsophila
oldhamiana Miq,) saponinZ Sigmartolls A
ofgo g o] Az AL A4 ALl
Alek—Triton X-100% SigmaAlZH-#, sodium
dodecylsulfate (SDS)%: Bio-Rad Lab, AL2 55
71e} BE Aok

L

E2 g

E. [o] o 2> i ]
TH SO

0
sk, 7 2R S

Agsiele,

e Heoo] xjx—k 2

14 a

q3 o
#, 3,000rpmoZ 1557k YAlRg]

[

10m
ol #l-o.

202

2
A

H

e



16 Tkt - FIER - TRIB - KER - SXE

S24(0.15M NaC )—% 7heln €77} a5
BEE A 4oiA e whioz QAR 319
or o] AL 33 “H??P‘}i"f}. 2% &1l g
A AdE sheled A3 10mist AR & 2
AoA AT HqAez Fgic

Hepeo| BHHs HF ol FE9 NaCl &
4} 1mie| "“’3‘?‘ ) 1mlE 7}k Egshed
5%7F 928k & hematocrit capillary tubeol] #
3 ok 3,000rpmollA] 1587F AAlEE] sleic)
U443 % hematocrit tube Well4 &7} xb
A W52 £ FAsle] Pollo] xx|7E FEol
g WEgR FAsigen] S Fol4g
hematocritx g 7|£02 AXLAY ZF7} =& 7t
45 A5,

ME BFUS| ME-ZF4 7.5miol EAH 0.5
mlE 7pske Z 42 o 587 ukA, M:]—r—r’/l
it fdAlEE F Ay S 100% A=

Folo23lm o] Soll 4miol| Fko) ZE4 (4m1)
E 7heled 50% Ax FFHE uFEglow] ojzte
ulo @ 25%, 12,5%, 6.25%¢ Az FFHS
gH=3 560nmellA 24 M FFolo] FH}EE &
sk,

E8 (hemolysis)AE—A Al =+ 53
25m/2] Pol-g rlslod AHF LA o] 4m15]7ﬂ "P "%
+ 582k WA, 3,000rpmol A 15871 A4l#e] )
et AFd FHEE As FFAH vlmsle
$3o] Aot 19 %E A&l

Saponin, SDS ¥ Triton X-1002] H&—=d
T2 &2 A Aole AT il 1miol
A% =59 saponin, SDS ®=+= Triton X-100
£+ ¥f3ke NaCl £ 1miE 7|sto] 2F 84 0)
2mi=A siglen, £8 FAHACE YAY F=
9] saponin, SDS, =+ Triton X-1002 383}
<= NaCl €4 3. 75m/o] ¥} 0,25miE 7|3}
#F-8Ho| 4m1517ﬂ %}9\2‘4 g 45 5=
€ 8 v AYT FFA 0,25mid AHE ¢
9 °ok-—i 3 A8k,

_

HEzn o o3

M@ SHWH—NaCl F=ishel we 44

9], §A4 3} -Fig, 12 1/12~1M NaCl 1m/l
AYF Bhol 1miE 78tz 587 wAd o
7+ NaCl 5504 hematocrit2l & &3 2=
S7bolal 0,15M NaCl §4o49] hematocrit=]
< 45%2,3(3)I e, NaCl 52§ 1/8MZ
HAAIZE W AETe £3 St Yo
Alzksled 1/10 MY = 22,2+1,1% (3¢1)9) HohZ
712 3o}, 3 mAl Fofi]e AL A
ofyfa 1M NaCl HFol4 o 38+1,9%(3

o)) 7AE Jehligie,

TAl FollAlg] saponin gl detergentsol| 2%k
A g7-o] £43l—7 $E9| saponin £t A
FAAE ke %7‘0“3 1miZel] A7 L4
1m/{E 713tz 1597 8218k &, hematocritx|-&
ZAsle] Fig, 201 eI, SDS o 4%
saponin AT HLF-d 0,25ml% 10 pgollAF-
Bl hematocrit®y #H4£E o2 37 (p<o,05),
Triton X-1002 40 xgol A58 hematocrite] 7
25 oo (p<0,05), o= 50%2] H4E 4
27]& FE & SDS¢ 24135 saponin®] 7% 35+
2.6ug N 2842 2ug, Triton X-1008 7 %
93+4, 8 ugelit, =2y} <A saponind 150 ug
ol A= hematocritx]ol] o5-81 &g v]x]x] B3}
Act,

NaCl s=#slel] w& A7 {4l v
2]+ detergents = saponin®] % F—F5-A oA

44

_l

. ¢F 50% hematocritx]9] 7}4£E o 7)= SDS(35

u1g/0.25ml), Triton X-100(90 xg/0.25m/l) =
L4135 (30 #g/0. 25m!)saponing EH3= NaCl

@ |

Hematoerit

T L S :

NaC) (M)

Fig. 1. Volume changes of red blood cell in the various
concentrations of NaCl.
Mean values for three assays are given.
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Fig. 2. Effect of saponins and detergents on volume
change of red blood cell in isotonic solution.
Hematocrit (% from control) was plotted as a func-
tion of increasing detergent. Each point
represents mean value of three different assays.
Control value of hematocrit was 45 +2.3.
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Fig. 3. Effect of saponins and detergents on volume

change of red blood cell in the various concentra-
tions of NaCl.
Blood was treated with 35ug of SDS (), 200ug of
ginseng saponin (J), 90ug of Triton X-100 (e), or
30ug of gypsophila saponin{a) per 0.25 m/ of cell
suspension. Each point denotes the mean of three
assays.
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Fig. 4. Effect of saponins and detergents on fragility of
red blood cell in isotonic solution.
Each point represents mean value of three dif-
ferent assays.
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Fig. 5. Effect of saponins and detergents on osmotic

hemolysis of red blood cell in the various concen-
trations of NaCl.
Blood was treated with 40ug of SDS(®), 200ug of
ginseng samponin(C1), 110ug of Triton X-100(e),
or 35ug of gypsophila saponin(a) per 0.25 m/ of
blood. Each point denotes the mean of three
assays.
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