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Purification, structure characterization and antiallergic
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Abstract ; Cortex Dictamni polysaccharides ( CDPS) was isolated from Cortex Dictamni,and was purified through DEAE col-
umn to obtain two kinds of polysaccharides (CDPS-1 and CDPS-2). The molecular structure of CDPS was characterized , and
the anti-allergic activity was investigated. The molecular weight, monosaccharide composition and glycosidic bond type of
CDPS-1 were analyzed by high performance gel filtration chromatography ( GFC) ,ion chromatography (IC) and infrared
spectroscopy (IR).CCK-8 was used to evaluate the toxicity of CDPS to RBL-2H3 cells. C48/80 as an irritant induces RBL-
2H3 cells to degranulate and release B-hexosidase (8-HEX). So,the anti-allergic activity of CDPS can be evaluated by inhib-
iting the release of B-HEX from RBL-2H3 cells induced by C48/80. The protective effect of CDPS on cell membrane was as-
sessed by improved erythrocyte hemolysis test. The CDPS anti-oxidation was investigated through scavenging DPPH free radi-
cal. The results showed that CDPS-1 was mainly composed of fucose, glucose, xylose , thamnose and galactose with the molar
ratio was 0.41:1.38:3.15:15.4:79.61. The relative molecular weight of CDPS-1 was 2 577 Da. When the concentration of
CDPS-1 was 1 mg/mL, the inhibition rate of CDPS-lon 8-HEX release from RBL-2H3 cells was 28. 54% . At the concentra-
tion of 5 mg/mL,the hemolysis inhibition rate of red blood cell (RBC) under the protection of CDPS was 62. 1% . When the
concentration was 10 mg/mL, the scavenging rate of CDPS to DPPH was 40. 06% . The results show that CDPS has an anti-al-
lergy ability and has potential application in cosmetics.
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At 3 | RS 1 g R et SR I A 2 R
O A PRI R B Bz bk o g 3 R D R
IgE /S0 1T RGOS I, 263 o B0 S0ag L B K 440
UL TR AT G AT LN 25 A — RGN A Rl A e
G BT R &R AR K 4 S 2 ORI
R8N 240 M, 3ok B B R LA B 58 i 3ol v R 4
FEEMEM . B 68 5 5k (4 5 L RE |
Z N LS SN AT AT S R

KRB B i 4y 48 Al RBL-2H3 (rat baso-
philic leukemia cells, RBL-2H3 ) J2 K F& % Bl 14 k7 48
I e e e ) — S0 R, A B 2 T R R IgE @ oR
132 B AR A0 ) 2 R A= W e 2 A
BB AL AR IR A ML AN MR S B AR AR, B-2 0k
CUBHH &l (B-HEX) 2 AE K 41 g 6 A 2 ks,
2 L K 240 e S AU F 8 o R B A iR IR K
AR T A B 2 M A A PRl R C48/80
(Compound 48/80) ' il 4 J& 23 I Uk , 7 L 401 ) 8-
HEX (BRI BB 4 i ot S0k 0 R — 30, 5
2 R TR 3 S LA O T kb L A A A TS R 4 i
TR AE bR o A R Bz SRR B A g
T3, B e B ZE AR L (red blood cell, RBC) ¥ 1fil 52
8 AT LA 2k 21 40 HP s 1 I 2T 8 A R R R T
BGOSR A SR 4P T 1T S AR A
DALY 22 A 400 PR 5, 1 5 DA T S S i
ZRET, W A I VT A R R B H RS
A AR A, G B R R B

Zhao %51 %z B {1 e Jz MR B 1 46 C48/80 i
SR 20 i 8 U ek 2 20 B B B-HEX i, A
PUHN R Zhang 25120 43 g H— b ali e 1 11 0 gz %
Wi, AR RR R TL 4G 1 J5 56 0 HL BT AR B 9 19 T
2405 Shi 2521 S e /0N BUER b B S 56 /N B 40 1
EBBEES R IAE T HAT R P ; Cong 25 13IE
T R KSR AT A DNCB 75 514/ BUR % #0748
ARNL(DTH) , H A 10 /I B 5P 20 i 4 % 1)
ifig. k2] H§r, X F R R AR Y e S soE
IR 1 — BB 5E 2 JR , (3 AR A B 58 0 ik 1 i R
IR Y S A —— 1 i R W T O AR

JIT AAR ST P B 22 AT B 2, 6] L A
GyHERT T B AHT s ST RO IS H AT T
P RBL-2H3 A A 40 it B3t 0L 552 56 A5 60 I 437, Ay
WF5E 6 e ZZ W D BTy B 4t T Be SEa
1 #Mel5H%
1.1 SEIesrsy

FIE Rz (b s A4 4, L5 202009 ) 5 3K} DE-
AE Fast Flow ( A% BE A W £ R A R A AL 4 55
A10032) s AR IR (L i =R R R A PR
Al S 131025) ; RBL-2H3 41 ( Jb 40 1) e A= 4 5
RBFSE B, L5 100222 ) ; MEN-EBSS % i 5 ( Hy-
clone, it 5 AF29496678 ) ; Ji& 4 1l 35 ( gibco, it 5
FBS-PA011019) ; PBS %% ' i W ( Cytiva, it 5
AF29561133 ); Compound 48/80 ( Sigma, {it =
0000101308 ) ; Xif A it K -N- 2, Bt -B-D-44 K& 5 4 B 4
(Sigma, fit*5- SLBR7548V ) ; 7 fiff H 1L (VIR K 2% 5%
sy ) s T e SRR Al SDS ([ 24 5 A fk 2F
A BRA S 20171116) 5 HoA 150 344 3 A
afi,
1.2 {(Usf5ig&

Waters 1525EF = 080 AR 0 354 ( 28 ERR R
) ;1CS5000 2 7~ 435 % ( 56 [ % 24 7] ) ; Nicolet
6700 4= S S HLHLT AR 035 (55 EI PR KRB
FARAF) s 2R R (S EZER R B
AR
1.3 ZLgAH*
1.3.1 @$ESBGRER 55 L4

B fif 2 50 g, BFES, i 20 H i I A I ik 75
30 min 2R, FRAMEE AR E L G ¥ B AR T
60% £ FER I P, R BUBHA EE 1215 F 95 C¥%
HEIRIE 2 h,ad g, AR UL EAE IR 2 W, &I IR, I
FEWAR . TEMRAR I3 =M A ZE 187K 100 mL, 25
OAMTE, A S AR G BERETT, VIER IR T A5
TRk 4% 1.5 g/L (Y ELBIn AR TR 1,60 CoK
W2h)E,F 95 CFKEERE 30 min, #X 5 A Savage
BEEA, P VED) VOETE) = 4:1,V
(Savage iIH]): V(FEW) = 5: 1, RIHRG G L,
INDICE W, EE AR A E P RIS E A2 B,
PRI 5 A5 R TR 2, BE BT, DTTE M U R T i A G
KBRS 2 K, BT LB T KT, & —,
T15 H 8 &z 22 B ( Cortex Dictamni polysaccharides ,
CDPS)

FREL 50 mg CDPS, ¥ T 10 mL X g5k, iof
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0.45 pm e S 22 DEAE Fast Flow(50 cm x 1 cm)
B SRR AL AR BRI, B A R 5 mL R
T, IR A 7 TR 2 N 5 3 4 Y RO B8 A490, 22
TGN . AR 2 BB B4 o, UR T45 L e 2
B CDPS-1 #11 CDPS-2,
1.3.2 a$EsHHEHEFEGSZNE
G SR AR B R R R R T W G250
I R A, AR R A (D) 3T,
SBEFIEE A& R A0 (2) THA
G S48 = m,/m, x100% (1)
o omy - BEHORK P B B el CDPS-1, CDPS-
2 T (g) sm, : FIEFRZ AR (g) o
EHEXREEGLE = m/m,x100% (2)
FH  m, : ] %E B CDPS ., CDPS-1, CDPS-2 H )
SBR[ Y B (g) 5 m, : CDPS  CDPS-1,CDPS-2
R (g) o
1.3.3 @& MM T F A AR R LT
I 7 R it 3t 3 £8,33% (high performance size
exclusion chromatography , HPGFC ) ¥ 1| 78 [ &f f% %
BERE S Y 03 6, b A SRRV i (Mw 0. 18 2.7,

9.75.13.5 .30 #1200 kDa) 15 & briifhLk ., (A4
IR - Waters 1525EF @m0 AH (35 ;2 410 /822
P 5 ; Empower T 4F 34 ; Ultrahydrogel ™ Linear
300 mm x 7.8 mm G4 ; W shAH 0. 1 mol/L NaNO,
IR 5 i 34 0. 8 mL/min; £ 40 °C; #4550
plo

FRECS mg [ 2 Z2 8RS 23 51 2 mol/LL
=W 300 pl,100 CFREME 12 h, ZASRT, i
A 200 L FPEE, T, SRR 3 IRDIBR L =3 &
% R 45 28 25 mL, fii 188 A (ke 35
Rl s ) FEAT LS BT, L AR IR BB R L
1CS-5000 + 25 1% B+ 6,35 X (5% FJ Dionex Carbo™
PA20 3 x 150 mm (A4, #1730 °C, 33 :0. 5 mL/
min, HFFE 20 pl) YRR AR 1 s, 43l il
Tl MR S PR IR M 1 mg/mL (5 H0E | B2 B
FLAFVE 2L AR AR S R LR
RETR I APEIETR ) 4% IR LR B Tk ik i AT 6
T AT, AR ARV %) R B B () R E FR, wT DA
Z WA i T B OB A RN EE JR A 43 L

®1 BTYRIE®RBER

Table 1  The elution program of ion chromatography
fit ] Time (min) H,0(%) NaOH(% ) NaAc(% )
0.0 97.8 2.2 0.0
13.0 97.8 2.2 0.0
13.1 92.8 2.2 5.0
20.0 78.8 2.2 20.0
21.0 20.0 80.0 0.0
30.0 20.0 80.0 0.0

7 : NaOH 1 NaAc 3 343518 250 mmol/L F1 1 mol/L,

Note ; The concentrations of NaOH and NaAc were 250 mmol/L and 1 mol/L,respectively.

1.3.4 &K %40y FT-IR 547

BRI 1 B 2 Z B 1 ~ 2 mg, 7E 600 ~ 4
000 em™ P AT 4 52 S48 FRL 2T AMG N
1.3.5 RBL-2H3 %37

B RBL-2H3 4 fift ( Wy T ah B A: e R a5
Bt) ,37 CHER, K HE 2B TRFRED (& 10% i
A4 1135 ) MEN-EBSS) ,37 °C 5% CO, W34+
SRR 2 RitFAT—IRAE A
1.3.6 RBL-2H3 g Jii& b g 4hm)

K CCK-8 41 3% g ks 500 Gk I o B Hh
Ab T K FE A RBL-2H3 4, 3 4k 11 4% 15 4
JRLELI , 58 4 5% 0K AN M e 2K %5 2.0 x 10°

A~/mL, 5L 100 pL Jit A F] 96 LAk 1,37 C 5%
CO, MR A8 WG BE 12 ho 5% L3, 40 5m A H
MEM-EBSS £ 37 3 5 B (19 A [6] ¥k £ 1) CDPS £
100 wL(10.5.1.0.5.0. 1 mg/mL) , F4Hi%E 3 &
flo P XA (AN A CDPS R 4affiFL) F1zs F12H
(AREMAMERZ AH) . 37 C,5% CO, MK
HFiRESE 24 h 5L INA R 10% Y CCK-8 K7 4k
B 100 pL( g A RAEYHARARAFR) fEHiE
FAREOCIEE 2 h, R MUE G, T B bR ORI i+
450 nm J7E L OD fE ., 4G P A (3) i1
HARE,
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R EE =
(ODyps-OD o, )/ (OD 4y -OD ., ) x100%  (3)
1.3.7 RBL-2H3 @& LB B B-HEX #94n)
U A T XA KSR Y RBL-2H3 21, 1 4k
il 28 AR B ARV, FH 50 4 45 R B A vk B2 ) R &
2.0 x10° A~/mL, /0 & 24 FLARH, 441 1 000 pL,
BTSRRI 12 h J5, 5 B, PBS Z2 T Uk
PR . 235 i A MEM-EBSS 15 77 3 4 B 1) A [
W LRy CDPS A£4% 1 000 wl(10.5.1.0.5.0. 1 mg/
mL) , [ BCE 3 AN AL, Iffir 4 R 45 2520 5 e BN
HRAH A28 40 (NI CDPS RE S Zi i L) o 37
C,5% CO, FFAHHBEE 2 ho # 1ig,PBS Zih
WIHVEPI I, 25 25 SR ZH LM 1 000 L ¥
F£o 100 wl/mL f#) Compound 48/80 $% 37 3% WK,
SHHAMNFEEEFEEN, & THRMADRE 40
min J&5 , PKOK 10 min, WOHEA BV, BEALI SO
wL A 96 FLAR, A 50 pL 2@ (5% 1 mmol/L
XoF it 5 R -N- . Tk -B-D- 38 5 ) 6 0 00 A i IR A
BN s ,37 CHEE 1 h J5, ilA 200 pl £
17 (Na, CO,-NaHCO, 22 i) 5 (O, T BihR
AR 33 1< 405 nm I 5E 2% L OD fE, @A
(4) 5715 B-HEX BRI,
B-HEX # i 4] 2 =
[1-(OD,-OD ., )/(OD ,-OD.. . ) ] x100%
(4)
1.3.8 RBC & fn 5%
SKAE B, F PBS ZUCRVERE L% LiE
5 TR A 2 50% , £ 0.1% SDS (¥ PBS
EWOR H AR B =AW (0. 5% ~5% ), %l T
180 rpm FZKMEE 10 min, 11 180 g .0> 1 min, B
200 pL F3E W F 530 nm &K OD E, ##E OD
{BHTE 2 ~2.5 JUH N A RBC ¥R, 73 5 i A [
J& SDS ) PBS ¥ (0. 01% ~0. 1% ) , B & FHPEXT
HRZE RIS R, B0 3R 2D Gl SDS e B X 4
JREEA LAY REMR . AR Tl A2 (S) AR E),
B g = (0D gy = 0Dy n )/
(ODgapsspm = OD sy ) x100% (5)
P LA 50% ~T70% JuHEl AN SDS HI 0k
OD {H7E 2 ~2.5 Ju N A9 RBC ¥R B, AN [R] e
CDPS AR (10 ~0. 1 mg/mL) , 5 B BHEXS I
FBIPEXS IRZH , B0 bk 20 B8, I A T SDS 3k
[F)VE S ROZEA0MLI % . ZEA0 M A 30 ) 3 i 22
X (6)IHHEH],

FpH) & = (1-CDPS 1247 5 fo 5/
K IR B SDS ligig e %) x 100% (6)
1.3.9 DPPH #h55
BC B AN [R] e B2 7 CDPS R S KIS 4= % C
(0.1 ~10 mg/mL) . 100 pL S NA 96
LA, mA 0.1 mmol/L f§ DPPH Z, ¥ Wi 100
pL, [ 3 NI AL, fin 24 0 45 25 21 5 1 X R 2
F2s [2H, X ERZH A 100 pL 7K +100 WL DPPH £,
B, 25 VI 100 L AR S + 100 L 1y
JoK <, R B & 3 A AL & R RO 6 30
min,517 nm &K OD {H
1.4 HIESH
Ji G SER I E A 3 WK, 5 R FR A £ AR
WEMR2E (x £ s) o SR SPSS #RPRIEAT LR 2 7 2 43
Fr(ANOVA) ,P < 0.05 FKREHFTE,
2 GHERE5HW
2.1 B ZIEGLFSEHRIE
2.1.1 &R EHHLSH
Ffif 2 Z2 8 CDPS 28 31 85+ 32 4t J2 #7 ( DEAE
Fast Flow) 7K1 0. 1 mol/L 44L& Ve, e it i
UL 1 BRI 15 A I 16 32 A 8 v | R M 06, 43
W4w44 4 CDPS-1 i1 CDPS-2, % T4 1 .
\
n H
o
1

|
0.5 4 |
[
|

2.0

A490 nm

I CDPS-2

00 ] pnaelT, R
20 0 20 40 60 80 100 120 140 160 180
" #4lisK Ultrapure water 0.1mol/L NaCl

A 55 42 Number of sample tube

1 DEAE Fast Flow 4335t it th &
Fig. 1  Elution curve of DEAE Fast Flow column

2.1.2 SR SBHEBEFEEGSEZNT

R 5 2R P 8 1R 125 TN 2% E B 52 0 G-250 3543311
1% CDPS, CDPS-1 , CDPS-2 f# bl Al A 2 1 &
G5 NER 2 Fror, CDPS A1 CDPS-1 % S0k & 1 i i
99% , % H 7 & LT 0. 05% ; CDPS-2 15 44k T
0.05% ,
2.1.3
PR HT

X R RS CDPS-1 #1471 #AE, HPGFC il
SEGEHRANE 2 F15R 3 PR, ik i o — > g

& bt % % 45 CDPS-1 ¢ 5F R S Ae b 440



Vol. 33 X A5 ek 2R LAk SRR AE DL B SO o 1631
*2 BHESENGR . ZSBNEASE
Table 2 Yield, total sugar and protein content of CDPS
ZRERE (G JEN sy HH
Polysaccharide sample Yield( % ) Total sugar( % ) Protein content( % )
CDPS 7.33+£0.24 99.3 +0.24 0.49 £0.07
CDPS-1 3.54 +0.18 99.7 +0.11 0.00 +0.10
CDPS-2 <0.05 - -

ik CDPS-1 Sy s—41 4y, 4y TR 2 577 Da, Ul
RIS N3 4 IR, CDPS-1 2% fhy 4 s, %5 % g
AR B FUMEALIR, AR H b 0. 4101, 38 -
:3.15:15.4:79.61, 7 0]
2.1.4 Gk %M FT-IR 547 =
I 3 AT, CDPS-1 76 3 313 e b AW iU i
J&F-OH By 45 PR30, 176 2 925 em™ Ab A IR i 06 A2 M %
C-H YR ZadRSh, 1 639 em™ Ay T K #4221 PRI Elution time (min)
C=0 a3, 1 410 F1 1 341 em™ B Y 8 T B2 CDPS-1 iy HPGFC it
S-CH2 1y 25 ¥R 30, 1147 F11076 em™ [4 Wz g I 15 Fig.2 HPGFC chromatogram of CDPS-1

&3 CDPS-1 gy HPGFC MIEL R
Table 3 HPGFC determination of CDPS-1

Rl A FR 4 E8 i i) Lok
L . Mp Mw Mn . .
Sample name Retention time( min) Polydispersity
CDPS-1 18.46 2 577 5756 2 052 2.81
%4 CDPS-1 BAEAMBEFRIESHER
Table 4  Analysis of monosaccharide composition of CDPS-1 with ion chromatography
F o i CDPS-1 4
5 Standard XA IE R F CDPS-1 sample BEIRE 4T
ZH S .
- Relative Molar percentage
N S i L et LB k| & T
Group FER @}E {2 F{:'j ﬂ]LIEfj I T A correction factor 1 Fé'] ﬂﬂﬂj Ui T (%)
Molarity Retention time Peak area( % ) Retention time Peak area
( wmol/L) (min) cak areal 7 ('min) (%)
A Fucose 3.00 2.88 9.55 5.65 2.83 0.36 0.41
FZEHE Rhamnose 3.00 5.70 4.90 2.90 5.23 6.89 15.4
Fif$7{f1 Arabinose 3.30 5.82 11.1 7.20 - - -
2F B Galactose 2.70 7.28 11.0 5.85 7.22 88.5 79.6
W Gucose 2.70 8.35 6.57 3.50 8.33 0.92 1.38
AHBE Xylose 3.00 9.76 11.6 6.89 9.56 3.34 3.15
H & B Seminose 2.70 10.0 6.13 3.26 - - -
S Fructose 2.70 11.5 4.58 2.44 - - -
RUHEERR Galacturonic acid 2. 60 19.0 1.95 1.00 - - -

2% BERERR Glucuronic acid 2.60 19.7 2.05 1.05 - - -
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[T C-0-C 1 C-O (& dRal ,1 011 em™ YW g
WAL ML IR BEER 922 F11 846 em™ IR T o
TUBEH B, IR FFEFR W] CDPS-1 2 DL o BUREH i
N ERZHEAC S

80
60

40

1L % Transmittance (%)

204

T T T T T T
4000 3500 3000 2500 2000 1500 1000

%4 Wavenumber (cm™)

3 CDPS-1 HO4ISMEIE R
Fig. 3 Infrared spectrum of CDPS-1

2.2 HA#EZEREEMEEAR
2.2.1 CDPS + RBL-2H3 1 i Jit. 39 2 8 3% B-HEX
o 37 44 A )
2.2.1.1 AR E MEAS I

CDPS %} RBL-2H3 4 ifd % 14 19 52 e 4 1] 4
77 ,RBL-2H3 4ilJfd 5k B I ZE 0. 1 ~ 10 mg/mL 1Y
CDPS 23457 24 h J5 , 0TS 347 T 95% , iEWI7E
G B2 i BBl 9 CDPS A i X6 4 B TG B 1 5 g, T

FIReEsg T,
2.2.1.2 CDPS %t RBL-2H3 2 fitg it 50 47 B ik B-
HEX A4 F FH

HER A i 2 T TR AR 285 S 7 & i B 8 A% 0 B8
A, RBL-2H3 HA7 -5 00 K40 i AR AL 40 i 254
240 It 2 i B A RTAE DR 240 R ] F) #8 1 R TS FeeR T
SeAA I I REASEUIE I 40 D 64 22 b D B (4 it 5
KL , HBA AR SR RPARAR 2 S5 A, R TS
5 AR AR S A A= B g BN 28 ) A AL i g 2
FEEURIRY . B-HEX J2& RBL-2H3 41 fiit ki i 3=

9956 97,01 101121 9845 9524

YA i
Cell survival rate(%)

CDPS /¥
Concentration of CDPS (mg/mL)

E 4 CDPS X} RBL-2H3 4 7E % & i 240
Fig. 4 Effect of CDPS on cell viability of RBL-2H3

BSR4 RBL-2H3 4 it 52 21 il 3 s i ik
FERILIT) B-HEX 2353 X i 2 28 -N- £, T -B-D- 2 L 5
HPMETY, 7E 405 nm Ab H BRI BE WA, DA ok i
B-HEX B %, 78 CDPS 5 RBL-2H3 4l jifl 4t 1%
25 Bk, T T 44 CDPS % RBL-2H3 41 fita fii
WOk B B-HEX (3l E, a8l 5 fr7w, CDPS #f
A AE 0. 1 ~ 10 mg/mL {9 BV [ N X} B-HEX [y B¢
A IHRIVE R 76 0. 1 ~ 1.0 mg/mL [ B2 3 [
LIRS TE 1 ~ 10 mg/mL (VR B2
BN IR 2 T a3 76 1 mg/mL B R FE R
IR B, M 15. 54% . CDPS-1 76 0.1 ~1.0
mg/mL 3% BETE BBl N X B-HEX 8B il 35 47 41 il /6
L HAHZR R A E 1 mg/mL Bk B0
il 35 5] 28. 54% , #)°k CDPS [ W5, 5256 UF B
CDPS Fl CDPS-1 ¥4 R 4T M PTics , HAE 1 mg/
mL (145 254 T P S5k 1A

354 28.47
304
254

20 14.79

EUIETES
Inhibition ratio (%)

104 5100 5469

4.802

0.1 0.5 1.0 5.0 10.0
FE R PRy

Protection concentration of sample (mg/mL)

B 5 CDPS fa CDPS-1 3t #5155
RBL-2H3 AR B-HEX HIR200
Fig. 5 Effects of CDPS and CDPS-1 on the release of
B-HEX in RBL-2H3 cells induced by stimulants

2.2.2 AEE LA LI IS
2.2.2.1 K[RIYREE [ fz 224 CDPS ({41 4 7
il

8¢ Kz B 5 CDPS X RBC 2 ] 18 3o ¥ 1l %
HEATHINT, S2 45 A& 6 s, SCUess Bnl LI
H, R RE S CDPS 76 0.1 ~ 10 mg/mL {5 N JL
ST <2% ), BRI 28 Jf B e AT 45247
2.2.2.2  N[RIMREEHIFCAE TR 2140 B s i 25CR

SDS J2& RBC ¥ L5256 1Y FHAE X HE 4y, 3 5% 5256
RN 0.2% ,B10.2% SDS A A% 100% ) RBC
IR, WA E 0. 2% LLF AS ] RS 1) SDS
(1 RBC %5 1L ¢, 7 4 HH 47 2 200 ML 1 32 Y SDS ik
FE, #6477 RBC W il 5255 . SCgegs R &l 7 oy
/N, FE0.01% ~0.04% ¥ & N, RBC % il %%
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WHREFE HE0.05% ~0.2% e EEJEFE M, RBC i 1iL%
IEF 90% LA b, FAEH 0. 02% SDS 1F Ry 5256 vk
IR RBC I H 55.42%

80

60

RBC# L%

Hemolysis rate of RBC (%)

40
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