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Abstract

Heat shock proteins are synthesized in cells when exposed to severe stress, including hyperthermia,
ischemia and other toxic agents. The most prominent and highly conserve heat shock protein (hsp) is
a hsp 70 which acts to protect the cells from the stress. In the present study, we examined the effects
of 230 extracts of traditional herbal medicines on the induction of thermal induced hsp 70 using Western
blot analysis in IMR-32 cells. Thirty extracts showed enhancing effects on hsp 70 expression. Of them,
Indo-jaboku (Rauwolfiae Radix), U-yaku (Linderae Radix), Wogon (Scutellariae Radix) and Kou-ka
(Carthami Flos) specifically enhanced the synthesis of thermal induced hsp 70. However, these extracts
showed no enhancing activity of the hsp 70 expression without thermal stress.
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Amphotericin B #& ¢ MEM Hank’s TS L 72,

* T108 WEABER H45-9-1
5-9-1 Shirokane, Minato-ku, Tokyo 108, Japan
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Table I Effects of crude drug extracts on hsp 70

expression in IMR-32 cells.

Crude drugs Activity
Achyranthis Radix B
Aconiti Tuber Bt +
Adenophorae Radix Bl AR
Agrimoniae Herba il #8 &
Akebiae Caulis ST S
Alismatis Rhizoma iR %
Allii Folium ik H
Alpiniae Katsumadaii Semen RO
Alpiniae Officnari Rhizoma Jd F|o*
Alpniae oxphyllae Fructus A3 By &
Amomi Rotundi Fructus RIS !
Amomi Semen Hit W
Amomi Tsao-ko Fructus HoOR
Amydae Carapax il g
Anemarrhenae Rhizoma pill hE
Angelicae Dahuricae Radix 2| it
Aquilariae Lignum b/ ks
Araliae Cardatae Rhizoma Bk i
Arctii Fructus 4 FF
Arecae Pericarpium KB K
Arecae Semen B r
Arisaematis Tuber KOH | *
Armeniacae Semen s 1
Artemisiae Annuae Herba H i
Artemisiae Folium X £
Artemisoae Capillari Spicab JESC
Asiasari Radix # ae
Asini Corii Collas faf iz
Asparagi Radix K%
Asteris Radix Et Rhizoma % 3
Astragali Radix iy &
Atractylodis Lanceae Rhizoma = it
Atractylodis Rhizoma 14 i
Aurantii Fructus Immaturus i 9
Aurantii Nobilis Pericarpium B 4
Bambusae Caulis ki i
Belamcandae Rhizoma T
Benincasae Semen % K T
Biotae Orientalis Cacumen L3 - 3
Bletillae Tuber Fi p:3
Bombyx Batryticatus % &
Bupleuri Radix ES i
Cannabis Fructus ¥k F A
Carthami Flos # 16 | *=*

-

Caryophylli Flos
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Cassiae Torae Semen b I
Chaenomelis Fructus %N IS
Chebulae Semen | ¥
Chrysanthemi Flos % it
Cibotii Rhizoma LI <
Cicadae Periostracun L B
Cimicifugae Rhizoma F /i3
Cinnamomi Cortex ALK
Cirsium japonica DC. KA &
Cistanchis Herba W e R&
Clematidis Radix B w5
Cnidii Monnieri Fructus ¥R CF
Cnidii Rhizoma M =
Codonopsis pilosula Nannf i E-]
Coicis Semen L]
Corni Fructus TR -1
Cortidis Rhizoma -
Corydalis Tuber '8 #
Crataegi Fructus r ¥
Crotonis Semen g ¥l
Curcumae rhizoma 3 &
Cuscuta chinensis Lam B
Cynanchi Atrati Radix {1 ik
Cynomorii Herba 4 b
Cyperi Rhizoma OB f
Dendrobii Herba PO
Desmodii Herba ol
Dianthi Herba # *
Dioscoreae Rhizoma 1 £
Dipsaci Radix Ao W
Dolichoris Semen It W
Elsholtziae Herba HFOH
Ephedrae Herba S {
Epimedii Herba wFEE|
Equiseti Herba N i
Eucommiae Cortex LR e
Eupatori Herba ] i
Euphorbiae Kansui Radix W %
Eupolyphaga 24 Hr
Euryales Semen 3 %z
Evodiae Fructus BORW
Farfarae Flos b QS
Foeniculi Fructus NN
Forsythiae Fructus b4 | ox
Fossilia Ossis Mastodi 1O o
Fritillariae Bulbus 31 B}
Galla Rhois HOfEF
Gambir Extractum BTl 3
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Ganoderma T E| s
Gardeniae Fructus i #g F | *
Gastrodiae Tuber K O#
Gentianae Macrophyllae Radix %= B
Gentianae Scabrae Radix i BB | *
Ginseng Radix HEAS
Gleditsiae Semen 2/ F
Gleditsiae Spina (£
Glycyrrhizae Radix H i
Grechomae Herba L=
Gypsum Fibrosum 1 -1
Haliotis gigantea discus Reeve 1 ¥ W
Hirudo KR
Hoelen b3 ks
Hordei Fructus Germinatus * F
Houttuyniae Herba fo 2
Imperatae Rhizoma * il
Inulae Flos e ¥ Ie
Ipomoea hederacea Jacq # 4 |
Junci Caulis Medulla b K
Kaki Calyx il G
Kochiae Fructus g R
Leonuri Herba a2 RE E
Lepidii Semen BT
Ligustri Semen WOl F
Lilli Bulbus Ig] &
Linderae Radix B B oxx
Lingustici Sinensis Rhizoma Et Radix| # i
Lini Semen R
Lithospermi Radix 4% i
Longan Arillus B
Lonicerae Flos ol 2
Lonicerae Folium Cum Caulis 2 ES
Lophatheri Herba r 3
Loranthi Ramulus & *
Lumbricus o
Lycii Radicis Cortex b a4
Lycii Fructus [ T
Magnoliae Cortex i Fh
Magnoliae Flos R
Mantidis B
Massa Medicate Fermentata 1 )
Meliae Toosendan Semen N CF
Menthae Herba il 1if
Mori Cortex £ K
Mori Folium k2 3
Morindae Radix S AN
Moutan Cortex oM K
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Sargassam i B
Saussureae Radix P/ &
Schisandrae Fructus sk F
Schizonepetae Spica o
Scorophulariae Rasix A 5| *
Scutellariae Herba o E
Scutellariae Radix # R
Sepiae Os B o
Sesami Semen 123
Sinapis Semen EE i
Sinomeni Caulis et Rhizoma 7} [/
Smilacis Glabrae Rhizoma IR 3
Sojae Semen Praeparatum F B
Sophorae Flos I 16| *
Sophorae Radix B E]
Sophorae Subprostratae Radix 1y 2 R
Sparganii Rhizoma = B oxx
Stellariae Dichotomae Radix £ |
Tabanus H 22}
Talcum Crystallinum iz £1
Testudinis Plastrum i FiK
Thea sinensis i ES
Thujae orientalis Semen F A
Trachycarpi Folium et Petiolus [
Tribuli Fructus I
Trichosanthis Fructus KK
Trichosanthis Radix I
Trichosanthis Semen N & 1
Tritici Semen s *
Trogopterorum Faeces hE R
Typhae Pollen i w
Uncariae Uncis Cum Ramulus £ B
Vespa Nidus ¥R b5 ¥
Vitexro tundifolia L. & M F
Xanthii Fructus B H f
Zanthoxyli Fructus il L
Zedoariae Rhizoma ki e | *
Zingiberis Rhizoma 4 %
Zingiberis Siccatum Rhizoma L 3
Zizyphi Fructus K E
Zizyphi Spinosi Semen i & 1
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Mume Fructus £ e
Myrrha Resina ® E:3
Natril Sulfus =
Nelumbis Semen H# B *
Notopterygii Rhizoma P+ &
Nupharis Rhizoma I =1
Olibanum Resina WL F
Ophiopgonis Tuber * M %
Oryzae Semen b K
Ostreae Testa Lan Y&
Paeoniae Radix Ao OE | x
Panacis Japonici Rhizoma M N
Patriniae Herba e %%
Perillae Folium B R OE
Perillae Semen 8B F
Persicae Semen ® 1
Peucedani Radix T
Pharagmitis Rhizoma = i
Phaseoli Semen NI
Phellodendri Cortex ® M
Phytolaccae Radix i f
Picrorrhizae Rhizoma O
Pinctada martensii Duker % %
Pinelliae Tuber e -]
Plataginis Herba HOg] B
Plataginis Semen HOHT Cf
Pogostemi Herba % &
Polygalae Radix pea ok
Polygoni Multiflori Radix il &
Polyporus Lr e
Porites nigrescens Dany i IE AT
Prunellae Spica 2 ORh B k%
Psoraleae Semen B EH HE
Puerariae Radix B
Pulsatillae Radix £ -0+
Quercus Cortex X K
Quercus salicina Blume EH oo
Rauwolfiae Radix FIEHEA | %
Rehmanniae Radix b: A o
Rhei Rhizoma x w
Rhus verniciflua Stokes 172 e
Rosae Laevigatae Semen Kol A R
Rubi Fructus B W
Rubiae Radix #h R
Salviae Miltiorrhizae Radix F ]
Sanguisorbae Radix i i
Saposhnikoviae Radix i J&,
Sappan Lignum #R A

IMR - 32 cells were cultured for 18 hrs with crude drug
extracts (10 ug/ml) and then treated with heat stress (42°C,
40 min). Hsp 70 expressions were analyzed by Western-blot
methods. The band images were processed using an Image
scanner (NIH). The asterisks mean the enhancing activity
of crude drugs on hsp 70 expression more than 150 % (*)
and 200 % (#* %) compared to the control (100 %).
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1, 10, 100 pg/ml &% B X5 lmml, 1kRA 27—
=2 JERBENEEThsp 710 DEHB R REL 12, 20
MR, EERART X 22 WL /2B hsp 70 EBLE T
a3 b o—Lk L CBEAREE (1 xg/ml TH 2 45,
10 pg/ml TH 3 HE, 100 wg/ml THSHE) cmL 7~
(Fig. 1), #72, Fig. 23T L)k BEIX X2 HlML
72HIRTIE 1 wg/ml TH T, 10 pg/ml TR 3 f5I 14
ML 7225 100 pg/ml TRE»REN L -T2, BE L
X 2 ABmML 2B T 1 pg/ml TH 2.5 1%, 10 pg/ml
TH# 15 Gz B L 72 4%, 100 pg/ml TR L 72, 78
IR ZFEML M TIE 1 wg/ml THy 2.3 510 88m L
72710 pg/ml TRZEH R LT, 100 pg/ml Tl

AL, 72, EMEIXZ - ZBz X 22EmML 72#
B> hsp 70 HEHEIT 7> b o — LHBH0 &l L, 21bh*
Boonihro7z,
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Fig. 1 Effect of Rauwolfiae Radix on hsp 70 expression in
IMR-32 cells. IMR-32 cells were cultured for 18 hrs with
the extract (1, 10 and 100 gg/ml, final concentration),
and then heat stressed (42°C, 40 min). Hsp 70 expressions
were analyzed by Western-blot method using anti-72 kd
heat shock protein monoclonal antibody. The bands
shown in gel (upper) and measured by NIH image

(lower).
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Fig. 2 Effects of crude drug extracts which represented the activity in the screening test (Table
1) on hsp 70 expression in IMR-32 cells. IMR-32 cells were incubated with the extracts (1, 10
and 100 zg/ml, final concentration) for 18 hrs prior to heat treatment (42°C, 40 min). Hsp 70
expressions were analyzed by Western-blot method. The bands shown in the gels were

measured by NIH image.
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KD BAE IR X 2 2 #BE 1, 10, 100 wg/ml & % %
TowcEml, 18 BEfEfRICHRER L 72 Mif3iz->v-T hsp 70
DREFABLMELL, ZOFHER, WThogEEIBWT
LA X ZRMO A T3, hsp 70 DRBOFEITBE
ENnid - 72, (data not shown)
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transcription factor (hsf) ) 5 % # BH 2 L T hsp 70
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HErieli 2 oNnNb6H, B L 2% A
FTHRBRMOAZAIT 728 25, EFRMO LD
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Z bz,
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BINTWBE I EhL, EiEDRERSIZ hsp 7°BIE L
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HETE 5, B, HHRIOBHEE LU in vitro 72213
Th < invivo il BT 5 215 DHFEN hsp 70 BHEIC
B4 2 1EH e P Th 5,
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