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Separation of Glycoprotein and its Anticancer Immunostimulating
Activity from Dried Barks of Slippery Eim (Umus parvifolial
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Glycoprotein from the water extract of dried root barks of slippery Elm was investigated for its anticancer
immunostimulating activity. The glycoprotein contained molecular weight 15,000 to 500,000 Da, total carbohydrates 55.8
to 72.1%, total uronic acid 30.0 to 30.5%, and total proteins 5.0 to 6.1%. The anticancer immunostimulating activities
were examined for both in vitro bicassays such as immune cell proliferation assay, mixed lymphocyte reaction (MLR),
direct mitogenicity, T-dependent antibody production, and in vivo bioassays such as septic shock test and anticancer
activity test in B16 melanoma transplanted mouse model. In vivo assay, the glycoprotein at the concentration of 3
mg/kg showed the best result that median survival time increased to about 140% in contrast to control groups.
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(cis-platin), -%—E,'—_Q._,—,— 2 (5-fluorouracil), WEED A o)E 4oe B22E osiE, ekl Tk T 1A
(methotrexate), BZ(taxol) T 9 7} FLA Y MLHA Mg HE 2 Ao tE dFo] Ho en, $hdely
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2 AgEEo] gthé). mjeEuye] 2gle AA FE2EF F IS4 w2 4L 23
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etk A7) SAFEEL AR FIEEERA AX
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Oried root barks of Ulmus

B

Chopped andAr ground barks

| |

Water exdractionCantrifugation

supernatant

Iﬁ

Salwent precipiatation

Frecipitate

|

solubilzation in H,O

i |

Filtration or Centrifugation

L

Supernatant

-

Dialysis

|

Lyophilization

I S

Dtied Sample

Scheme 1. Flow diagram for sample preparation from the dried
slippery Elm.
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Figure 1. Photographs of samples (1) chopped samples of dried slippery Elm (b) lyophilized samples afler extraction.



Yang, Y.L., Glycoprotein and lis Anticancer Activity from Slippery Elm 549

(Avance300, Bruker, Swiss) & AFE3te] a3ty n, Exjek
2738 ¢34 = HPLC(Waters, U.S.A)S ¢]£3}¢c} HPLC
B2XES 99 ANz} ZP(Tosohaas TSK-Gel G-30005W, =
72 75 mm, Z°] 600 mm, lapan)S ARZelE, 20 mM 14k
IEE 02 M oA EALEH(RH 6.8) §AE o]FFog
1, 10 mL/ming] S&& §A5wN BAsgh Aoz
| d=mwe A $00S Feba Fu9
HrEDe AN BH EAF 54 T
R BEE)E BYANNA LESRA(Ve)E 73 T,
2 1 AFT AL At =g VREE

o ATLAN o BHE VeVoZ At
B

!'15

H
;04,

-—\_E

o r—]\l o
[Ll-ﬂ
o rUN

2
ol
<
ey
1L <
o
_g
_19,
e

IRy T << m:’iﬁbd
R: AN
(o}
i e
i to,
<
il

l
=
==

SRR

(10)& o] &3tgen,
AHuronic acid) E&k2 %@ﬂ% 7]"ﬂ}"“@(11)€ ARG8T
SElT, vutEde gua e 24 g 7
21 ¥ (modified Lowry method)(12)E A}2-3}9]0, 1‘:"41:]-%
A Fo] FHNRL FA5]) sl 8mge] DUUFAE
08 mLel 2 M 2A8A0a Aam, 100THA 212 54]
¢ Reed B A ¥, BanEos Beag B34
2 9423 BEE 4E9E HPLCY /\].:Li AL
th. HPLC(Waters, US.A)E o]&sle 2]z Y(Waters
Carbohydrate, 37 4.6 mm, o] 250 wm, US.A)S ARES1A,

‘?—;"ééﬂ-ﬂ A, Az

T3%(vjv) S EVEH FEAE o] FAo &3] 0.5 ml/min®
Fg FAAH ”/HO},JE} 05 M 2AZh}EF Lolo)
APE 23705 mimnE AH AXSEFAZ7)(Waters
464, U. S o AgAlA ARG, oy, EFsdoz=
ztzke] @R EH(E el _E“'rﬁi’q-(glucuromc acid),

_‘zi‘:(lhamnosc), o}ehu] 32~ (arabinose),
ZhE ~(galaciose), F-Fx(fucose), AFYE(xylose), Zpx2
(raffinose), 9HZ~(mammose), ho|H~(rbose) 5L 02 WX

SE3 ~(glucose), &

10 mgmLe] FE=2 F3HAZ) FHE AE 104 EE 4HY
A AAstel, =gT3E DAY v LS
Ha EAstgh

uBlEE

SEUERE DUugAe] F9EAd dF ddEee
Ager] steled Bl6 FAF o4 HE olE3hel AHA
o 4¥5E WIAISEAEEETE TF Lol §7
#eHn gt SARYAR AYA, 659, 1822 95
AHgat ot

A9 iy 2N

HAME F2AAH(mmune cell proliferation assay)(13)-2
£ 1 9 A 5 A (specific pathogen free, SPF) balb/c FZ5E
HAE ik HIAEE By, AFEe FE TR0t
2x10° 4 F/mL, fdtﬁurt*zw #Z %7} 001, 0.1, 1, 10,
100, 200 yg/mlo] 5= 96-well plated] tiehs] 10 yL
sk AER 90 LB AdsEch WAAE FHE ot
gete] S Arieted, 37T, 5% CO2 249 WY

7)ol 347t Wikt &, wjkalo) MTS £4i(14) 20 (LS Azt
T, 4Nk Ulell 490 nmelA] FBEE HES FAFHGT old,

<

EH_ZIFLP_ET‘E A% Egallge)=(lipopolysaccharide, LPS)E
15t T HAZ At ARgsgh ok2E, 72t FX
14 AnjFeooul ey HANRe S 4 &

rS o o
o3 ra{r

ok: rer Ok o o

M} 3tel  Whe(mixed Jymphocyte reaction, MLR)(15)-2
Q4] B6C3FI(H-2%) # ¢ BDFI(H2%) o) ®Z
AZEE*10° AZMI)E o 43le] THPZS 0¢L Fxdh
Aot et A% F=r) 1, 10, 100 yg/mle] HES
Hr7lgk & 377, 5% CO; Fp9) Hjkz]o]A 3@{' Bf kgl
ohgo] MEEEA H-E U (thymidine)s] 2ZA=EZE &4
ey, HAME BEIDE£A(direcl mitogenicity) /\]?ﬂ(16)~:
BDF1 #< wANEAX10° A F/mL)S 96-well plated] well
=3 200 (LA 715k, SETiRAle] #F FEs) 1, 10, 100 ugh
| B2 Hrbe ¥ 37T, 5% COp =79 wigrlelA 39
wjsta H-ElMde A3 Ax AeAct T-celle)E
&) B A(in vitro T-cell dependent antibody production) =
241714 BDFl mousedl M &g WA Z(1X10
Z/mL)E sRBC antigen®.® W5l Algod, oF A2E
Aelated A2e) A PARNEYY UaE SAseTh

DEE.G_{iES—L
nLT,E

E=
=

¢}

07}
=2 =
-

IR ol I‘i

3
=

ML éh:.*%‘

A AEE QIEAE W) Y3 Bl6 E4
F =de *}%ﬁ T = B RS 843
o 03, 1, 3, 10 mg/kg4 FEE ARG EvdEee
EHERFE AL, HIdEToRE of= 4l
(adriamycin, ADR) | mg/kgS AM&3tgt)y 9, 259 IS
lovkel 2 Ura, 28 0gdxe] Ble TAE /H];L(IXIOS Al

= 710
FEE)E Bhoz HY 02 mLe o|dslwm, 447 Fst

&

U?..
e
o I

% ox
5 ook DY

03:
.&

rﬁ

1:1r

¥ 2AR AT 2 FUE SAFARES T A%
£ LY % 163 ST, FURE 290 FHLR
Aol ¥ee 2Fsigc w9, o8 J% sS4 g=g
Topry] Gajel, Fol FLRE 29 BALE AT WH
& assien), $A %l £ W A4y ArE B3y
o golgle AY $8 AEGG 2dw, BudRAd F
AEAHL grelR 7] A8 wgHe) HEA AzmdolA

& A=E AF vlwsigrh ducEA e 5
=& 7 @ w91, 3, 10, 30, 100 me/kgo] HEE e
gpog el "H}—%%]E-‘: A2 ZYATIEO| = (LPS)E 3 mg/F
(150 mg/kg)®] &Fo HAFTFS FAgte AgsHAT,
A% 094 o D¥chEdd P LPSE 02 mL/20 g¥ E, A
AFak3iTh

L Y

Zn 9o v

i o] =y
SHTEA 2] FT-IR e dME 3446 cm oA & A
o EFste Slo|=EA(OW)7I7F ¢ FBEF ENL,
1654 cm’'ellA] ol ZFtE Y(NHC=0)71¢] &3=rt viekyt
o BHECEAE D,00] SAA HNMR 2HERS £
54 1 45 ppmefl4] RS ThER7F UERE
% ] UERf =5 "z%l ﬂ-ﬂiﬂ
g1d & AAT



550

1004

~
L))
!

Content(%)
bl

]
(o))
1

0 [
TC TU ™
Figure 2. Contems of total carbohydrate(TC), total uronic actd(TU)
and total protein(TP) in a sample extracted from dried slippery Elm.
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Figure 4. Microscopic photographs(magnification: X200) of immune
cell proliferation assay after 3 days culture. [(a) costrol: medium +
cell, (b) sample treatment(200 yg/mL)].
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