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Screening of Hyaluronidase Inhibitory Activity Using
a Microplate Assay

Sei Joon Jeong, Na Young Kim, Nyeon Hyoung Ahn and Youn Chul Kim*
College of Pharmacy, Wonkwang University, Iksan 570-749, Korea

Abstract —The aqueous and methanolic extracts of 110 crude drugs were screened for hy-
aluronidase inhibitory activity using a microplate assay. Among them, MeOH extract of 15
crude drugs inhibited more than 80% of hyaluronidase activity at the concentration of 5 mg/
ml. The active principles of Anemarrhenae Rhizoma, Rhei Rhizoma, Ephedrae Herba, Pteropi
Faeces and Ginseng Radix alba were transferred info organic solvents.
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Hyaluronidase® mucopolysaccharide~split-
ting&2 o) shizA FuA ] Fada dFwt
2ol Bodsim” o Zev1Ad wEt 2%, Y4aF

ul

1 venom®| #£¥3}E hyaluronate 4-glyca-
nohydrolase(EC 3.2.1.35), APl &A3t=
hyaluronate 3-glycanohydrolase(EC 3.2.1.36)
o} Ao &A1= hyaluronate lyase(EC 4.2.2.1)

ERET Y o] g4k dwrd oz iy &
g4doz ZAsn %01 # N-methylp-
methoxyphenethyl-amine® formaldehyde
o] thE§AQl compound 48/80° olsf 43t
Atk " Compound 48/802 HITHA £o) B3P &
$22A1# histamine ¢ chemical mediators
BEAE 9% AUERE S A @
ggdar] 28 ol45 3 e DSCG(diso-
dium cromoglycate), tranilast(N-3' 4'-dime-
thoxycinnamoyl anthranilic acid). baicalein
phosphate ¥ traxanox% 22 43 g 27)
k22 PY-IgE FA) w3 oJ 3 v T2 Y
9l histamine?] F2& A FAldl hyal-
uronidase AT YEUIUD Y ol A
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ga@27] 9FEo| hyaluronidaseBdS A&
S 2H WA EERE histamined WEE J4A)
St AoZ AtgHEL). olet 2e At qlztsidd
hyaluronidase 84 #dlE2 o] &AL gty
71 & Y 3] SR ol &5 o

Aa7A E8 o3 e hyaluromdase
AZM o2+ 712¢ hyaluronic acid®] a4t
E<l N-acetylglucosamines p-dimethylam-
ino benzaldehyde(DMAB)<} ®¥E-g-A1A B
FAE BEATI R o] & v FHEFeke wRo] 9o
o 1 o] HhE & o] &3 B hyaluronidase?] A
A dlg @?7} EJ_E]OWI 1= e 2
5o °]-4&t4 hyaluronic
acid®l B-1,42%< 71E8liste tetrasaccha-
rideS AA4A71e 49 3% ¥ hyaluronid-
asedl| 9t Fa=x] ¥x FE= hyaluro-
nic acid€ cetylpyridinium chloride2 A A|
A g FEEE 538l B Fsh= microplate
WS Bttt o] Wi dalm AdA o]
wow e AAE A A4  ddke F
R =
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olof A T& HIEZHE hyaluronidase
g4 A @8Y 5422 microplatey &
o] 8-3te] 110%<] Aotell e AL A w
D&tma}; gk,

W2 X

Alek Y 7171 -Hyaluronidase(Type VI-S:
from bovine testis), compound 48/80, hyal-
uronic acid potassium salt(from human
umbilical cord). cetylpyridinium chioride,
agarose(Type I-A: low EEO), DSCGe Sigma
Atel AES AMRETh 18 Al EFAIYS
A3t F3% 53§ 9sle] ELISA Reader
(Molecular Devices)& AH&-31 el

Aok ot A\|ZO} M|~ & AyolA AM&3 Yok
A A (F) AN T 0}‘4 Zagt & AA
sto] AMgElg oy, SARELS A3ty ok
B Aok E Ao 1449101 A} (Table ). M43
A8 80 gS ZH4E 80TNA AR &3 thS
AT AYFEdn ol FAARIA & =

L
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Table 1. [nhibitory effects of hyaluronidase by aqueous and methanolic extracts of crude drugs

Voucher Inhibition(%)*"
Samples .

specimen H,0 MeOH
Acanthopanacis Cotex (2.7}9]) WP 290 - 81.73
Acori graminei Rhizoma (A%3) WP 233 - 58.04
Akebiae Caulis (2%) WP 136 - -
Alismatis Rhizoma (gA}) WP 434 - -
Alpiniae Fructus (2%<1) WP 341 11.68 -
Alpiniae officinari Rhizoma (2#7}) WP 027 - -
Amomi Semen (A}<}) WP 197 3.65 23.73
Ampelopsis Radix (%) WP 157 - -
Anemarrhenae Rhizoma (%) WP 391 - 83.06
Angelicae gigantis Radix (9#) WP 089 - -
Angelicae koreanae Radix (F¥) WP 009 - -
Arctii Semen (%A WP 312 4524 62.46
Arecae Semen (R13ka}) WP 188 - -
Arisaematis Tuber (Hg4) WP 406 43.07 25.80
Armeniacae Semen (3}9) WP 473 13.56 9.30
Artemisiae asiaticae Herba (o) WP 270 - -
Artemisiae capillaris Herba (33%) WP 344 1.46 3.29
Asiasari Radix (#]41) WP 240 82.42 ' -
Astragali Radix (87]) WP 499 - -
Atractylodis Rhizoma (#%) WP 403 - -
Atractylodis Rhizoma alba (#%) WP 170 36.26 25.50
Aurantii immatri Pericarpium (331) WP 417 - -
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“Table L. Continued.

Hoelen (&%)

Voucher Inhibition(%)*®
Samples :
specimen H,0 MeOH
Aurantii nobilis Pericarpium (F3}) WP 398 69.23 23.58
Bombycis Corpus (#77h) WP 150 - -
Bupleuri Radix (*%) WP 261 35.16 -
Caesalpiniae Lignum (&% WP 244 - 3145
Carthami Flos (%-3}) WP 495 - -
Caryophylli Flos (3%) WP 376 6.01 -
Chaenomelis Fructus (22}) WP 129 60.44 82.35
Cimicifugae Rhizoma (5%} WP 258 - -
Cinnamomi Cortex spissus (4] WP 331 98.53 100
Cinnamomi Ramulus (A=) WP 023 98.30 93.42
Cnidii Rhizoma (J3%) WP 404 - -
Coicis Semen (9]01Ql) WP 339 - -
Coptis Rhizoma (¥d) WP 500 - -
Comi Fructus (&) WP 203 - -
Corydallis Tuber (834) WP 479 - 26.32
Cyperi Rhizoma (357} WP 474 - -
Dioscoreae Rhizoma (32} WP 204 - -
Ephedrae Herba (v}3) WP 119 - 100
Epimedii Herba (%= WP 338 65.91 100
Eucommiae Cortex (%) WP 109 16.20 30.50
Evodiae Fructus (24-%) WP 297 - -
Farfarae Flos (&%3}) WP 040 22.22 -
Forsythiae Fructus (1) WP 278 ~ 47.76
Fraxini Cortex () WP 399 - -
Fritillariae Bulbus (#2) WP 443 40.15 -
Galla Rhois (2#zh) WP 296 30.66 100
Gardeniae Fructus (2]} WP 421 - -
Gastrodiae Rhizoma (Hnh) WP 408 - -
Gentianae macrophyllae Radix (J1) WP 396 38.46 -
Gentianae Scabrae Radix (&%) WP 307 - 16.94
Ginseng Radix alba (%4} WP 163 ~ 85.24
Gleditsiae Spina (Z2=}) WP 379 - -
Glycine Semen Germinatum (th5%#) WP 093 - -
Glycyrrhizae Radix (F%) WP 007 - 17.76
WP 178 - -
Hordei Fructus Germinatus (2°}) WP 124 - -
Lemnae Herba (%) WP 184 - -
Liriopis Tuber (#&%) WP 123 - -
Lithospermi Radix (x<) WP 346 - -
Lonicerae Flos (323} WP 062 - -
Lycii Fructus (7714) WP 048 - -
Lycii Radicis Cortex (X&) WP 389 - -
Machili Cortex (%4 WP 507 86.83 -
Magnoliae Flos (4l°]) WP 264 - -
Menthae Herba (23} WP 144 - -
Moutan Cortex Radicis (Z¢5) WP 131 100 63.16
Myristicae Semen ($57) WP 332 26.75 -
Nelumbinis Semen (2#%) WP 280 - 100
Nepetae Spica (#71) WP 481 - -

. Paeoniae Radix (&2}

WP 357
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Table 1. Continued.

Kor. J. Phar,,,aea

Inhibition(%)** »

Voucher .
Samples .
specimen H,0 MeOH .
Patriniae Radix (37} WP 444 - o
Perilliae Herba (&%) WP 246 - ~
Perilliae Semen (&2h) WP 245 - -
Persicae Semen (=%1) WP 101 12.24 11.63
Phellodendri Cortex (34) WP 502 - ~
Pinelliae Tuber (¥} WP 147 - -
Piperis longi Fructus (%) WP 449 - -
Platycodi Radix (Z27) WP 064 30.77 -
Polygalae Radix (243) WP 323 - -
Polygoni multiflori Radix (5+2.) WP 452 - ~
Polyporus (#%) WP 362 - -
Ponciri Fructus (A4) WP 393 - -
Prunellae Spica (3l1%) WP 451 8.84 51.92
Pteropi Faeces (£%#)) WP 293 - 100
Puerariae Radix (23) WP 002 = -
Rehmanniae Radix (UA3h) WP 395 28.57 -
Rhei Rhizoma (t3}) WP 100 - 100
Rubi Fructus (B-%4h) WP 179 55.64 17.21
Salviae Radix (@4 WP 087 63.74 18.03
Sanguisorbae Radix (X|+) WP 394 100 10.58
Santalini Lignum rubrum (A2 WP 347 -9.04 -
Saussureae Radix (53 WP 137 53.26 39.42
Scrophulariae Radix (84h) WP 476 8.84 32.20
Scutellariae Radix (33) WP 498 - -
Shizandrae Fructus (2r1#}) WP 295 - -
Sophorae Flos (#3}) WP 046 20.30 -
Sophorae Radix (24} WP 030 85.71 -
Torilidis Fructus (A&} WP 194 34.69 12.30
Trichosanthis Radix (ZF) WP 042 - -
Typhae Pollen (¥£3) WP 447 - -
Uncariae Ramulus et Uncus (27%) WP 380 92.27 100
Viticis Fructus (%31 WP 120 - -
Xanthii Fructus (3°12}) WP 402 - 2597
Zanthoxyli Fructus (AF&) WP 207 100 100
Zedoariae Rhizoma (5%) WP 181 ~ 51.67
Zingiberis Rhizoma (772) WP 013 - 100
Zizyphi Fructus (=) WP 099 53.85 44 68
Zyzyphi Spinosi Semen (Atz91) WP 206 - -
°Final concentrations® 5 mg/ml. ™ No inhibition.
= 4tk Aok 80 g F3te] MeOHZE A-2914 AAstgeod 24 &44 Jehd Als9 MeOH
34T 238 FE3 F A3 ARE 40Col 3t FE&E dallME 80% 4 MeOHA Al

A Z5Ea] MeOH $28¢ 9. & %
=7 MeOH F£E2 DMSO¢} 0.3 M ittEod
(pH 7.0 $3I0A AM4A oz AHgsaon,
DMSO9 =& AFTFEE 1%= 3t & F
289 5mg/ml $4¢ o 83iel 12 YA

% Hexanel# %#%3}9 Hexane 7}4-%& 2%
t}. 80% 44 MeOH #8& 32752 73t 60%
4 MeOHZ 38tx o§7]o]l CHCl; & 7}ste] Sl &
g¢ sl CHCL® 60% 4 MeOH B8< &
9t} €olA Hexane, CHCl 2 60% 4 MeOH
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PeojEg S ol &3l 2.5 mg/mlel AggAL =
“Astd 23 24796 A gAY

~ Hyaluronidase Msi&A &3> - hyaluronid-
ase A &G o] A ofai BaiEA ¢ 2
#3tt hyaluronic acid® cetylpyridinium
chloride2 FHAIZl & ELISA ReaderZ 595
nmel A A&t s dudstdd oL o)
hyaluronic acid€ 8 mg/mle] £ & & 9]
¥ -20Col E#3ta agaroser A4 2l (0.3
M. pH 7.0)9 %< ¥ 2o 2@} hyal-
uronic acid® WA < 55C2 7193 & agarose
9} EF8tq #HF H=7} hyaluronic acid: 0.8
mg/ml. agaroses= 0.8%(w/v)7} S| £ gt} o]
€ dry bath incubatorolA 55CE #%] Al71A
A 96-microplated] 100 pl/well®d BF&}3 gel
Aei7h HA Atk Aol %9 hyaluronidase®
20 ul(in 4 units)® ¥31 $Y &%) Ajg gl
¥ol 37CAA 2083t wiokRic), wi¥g Fo 1.2
mg/ml®] compound 48/80-¢% 20 ulE wellel
W3 5AZE F]E Wik}, wjoke] B Azl g
AAE 3 ELISA Reader® 595 nmolA F3x2
£33 10% cetylpyridinium CIE Wol A&
olA 303t A& ¥ o} ELISA Reader® 595
nmlN FHEE PP} 5o Bsde
#215t7] 18l compound 48/80-% ® 3 A3t
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om, 2t 29e 38 Al YEFNS FaiAr).

- Sample OD - Control OD
% of Inhibition =
7 O O = N ommal OD — Control OD

Control OD: compound 48/807} 42 &7

0
¥e A

x 100

Normal OD: compound 48/80-% w1 & Agh
e 7

Sample OD: compound 48/80, &4 2 A&
LAE A @er

DéTII. =1

a4 3 nEk

110F AoFe] & F2E3 MeOH F2E) tja}
o microplate ¥ & 143t hyaluronidase
A 89-& A3t (Table I). A, 7], AA,
Tt B AR, o, 27%, AR 5 9E A
€ FEE A8AN 80% o3 AL

B, MeOH FZ &<l 3 hyaluronidase A
A& Ao B FEBNA AL S Yet
HSAL AR, 2PE, AR 59 422 TS
15%2] Hko] 80% o3 EA Al S e
Wtk e hyaluronidase Asi&4< Jepd
MeOH &€ 5 $A9 ARAe 1 G4 &
Abstthal AZtE o)A SAIE A9 T 14F9) ok

& Lo 4

Table I Inhibitory effects of hyaluronidase by hexane. chloroform and 60% aqueous methanolic frac-

tions of some crude drugs

Inhibition{%)>"
Samples Hexane fr.  CHCL fr.  60% ag. MeOH fr.
Acanthopanacis Cortex 18.87 65.09 57.55
Anemarrhenae Rhizoma 19.61 41.78 -
Chaenomelis Fructus - - 98.03
Cinnamomi Ramulus - 35.45 100
Ephedrae Herba 100 20.00 -
Epimedii Herba 67.92 23.58 100
Galla Rhois - 100 100
Ginseng Radix alba 41.50 39.62 10.38
Nelumbinis Semen 77.19 61.40 54.38
Pteropi Faeces 4811 100 -
Rhei Rhizoma _ 52.83 100 . -
Uncariae Ramulus et Uncus 43.39 25.47 100
«Zanthoxyli Fructus - 28.07 100
; Zingiberis Rhizoma 29.25 26.42 37.74

“Final concentrations: 2.5 mg/ml. *-: No inhibition.
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gt} 2ol E-8-& AAEIA T

Z}7te] MeOH F& 89 ti3 £oR 8-S sl
Hexane, CHCL; ¥ 60% 4 MeOH 82 A9
o, ol 89 25mg/ml =N hyal-
uronidase A3 8/ 4@ 2A= Table 119+ 2t}
A5, npgh sk oAl dig g 5% Aok )
olMe 4R f718ujEo R ogslgn, B
b, AH, bz Beode 84 ErijEeg oy
stlnh. o7bd, S, QiR dabg, 235, A
45 6% 1884 “5':01 BE Suj 8o BAts
© 2L ¢ # Uitk B dzgEE s
DSCGx 0.35 mg/miolA 50%9 EaA&E
ERRT). ol el AHE HES ¢4 f7)403
o2 1O gA4o] ojydse Y BE LS B
MEe s digte] 44 ES] FaE HAlst
I AT ol A% F MiAE 9 tanning
#3taL 21e] hyaluronidase A3l &4)o] Qujz}
tannin¥ @A) H]So]x ZHgo| 23 false-
positive reaction®} 7Fs/do] FFHAU}. Wi,
275 Ax4% £ 329 Aok alkaloids?)
F7t BauEo)A] 9lo] A o]59 alka- loids
E8 ) di& hyaluronidase A3 L AES D
.
IR At Fadd 27 kB2 o] &3 Y=
DSCG# tranilast= 247 HAEQ Aol (Ammi
Fructus)9l A%< khellin® 2% (Nandinae
Fructus)®] 42! cinnamic acidF=x& 711
o2 A ALHIen P hyaluronidase:s &
wA EHAAT AZWSo) FAosle Aow Uy
A dok” wE B Ao A9E EdE ZE A
ofo 2 HE FAANES YAZTiH Ly 271%E

h= e 3
E HETUEY H=EE ALE INE £ 3

22

% 1105 Aotel 2 % MeOH #&8&9] st
hyaluronidase A#184< £43td 5 mg/mle)
TN 80% 139 Ael g4 el 155
¥ 14H oz HEsgnt. ol dg e
e NG {71850 B4ET] oy
AR, ok, W oA, U] 533 E44
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