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Abstract
Ovariectomized (OVX) mice were used to investigate the effects of estradiol and Kampo medicine, Toki-

shakuyaku-san (Tang-Kuei-Shao-Yao-San; TSS) on the central nervous system. OVX mice were injected
subcutaneously with estradiol 500 g/ kg body weight/ day for 7days or administered orally TSS 1g/kg body weight/
day for 10 days. The ChAT activity, and NGF contents and NGF-mRNA in the cerebral cortex and hippocampus
were measured. It was demonstrated that the ChAT activity and NGF contents were markedly reduced in the cerebral
cortex and hippocampus of OVX mice compared with those in the normal mice. In estradiol-treated OVX mice,
ChAT activity and NGF contents were increased remarkably, and NGF-mRNA also showed a tendency to increase.
In TSS-treated OVX mice, ChAT activity was increased significantly, but there were no remarkable effects on NGF
and NGF-mRNA.

From the above results, it was suggested that both estrogen and TSS treatment alleviate the symptoms of
postmenopausal women, maybe via an improvement of cholinergic function. And it is inferred that estradiol and Toki-

shakuyaku-san reverse menopausal dementia maybe by some different mechanisms.

Key words choline acetyltransferase, estrogen, Kampo medicine, menopausal disorder, nerve growth factor, Toki-
shakuyaku-san.

Abbreviations ChAT, choline acetyltransferase; E., estradiol; NGF, nerve growth factor; OVX, ovariectomized ; TSS,
Toki-shakuyaku-san.
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DT EEFIED O OB+ Vv € v 15 & OBR WA
b, COBRESWIC L DIBEIBEEDEEHNS HEBEME
CREA X LEFENBEOERERS LI EE
AoNTWVWE, R bos vyIABMERCRETE
Biro0WTiE, VWELIKAHALESE VA, Gerard 5
DOEZIFAEP Aronson 5 OHFIT L 5 &1 FHRI
D HBBEHICHEANT, F23ZCOSVWRIELPT <,
ZOEERRO—> & L THEEHEOIREEEET I
PES Aotk v VORI BRI TV S, Hick
TR borromiEEE (ERT) (2fT-kfTE, 7
wyondg = — (AD) B EDEHFEDORBERORD & F
FEER ORI 72 & DR AE S 30 FRIERIE &4
T e OEBGEEEMSTRIN TN S,

—%, EEEFESHRE- NS M- REREN L TEA
OHEERFIRFRET 5 T &SRR, BRNHEICE -
THLhEENDDH B, A BMEEL~ T R PIRE
BHEMEHVCER TES AR OLFIERCASE
KB ENMAMRENE OB Ll B EROET
2WETEEERVEL, Tho0ELHHHIODRKMS
BT AERICBEI L T—EHOKRE A L T E 12,59

FiHicB LTI, ERH Y 2R 2 HOIERBR®RI0
OH, WHBoEHEMNLTEF LY v SR
(ChAT) #E¥E, /nvxEXx7YviREDE/T7TIVH
DET, =4 b= viEHoET T 5 LIFTEHD
HEFHEARE LI, $HABRCEELEZ5HRED
T2 b5 VF-NEE 258 XU100ug/kg/day) T
2 ChAT FE~ O EBRIBH Sk L2 WE
L7050 &[a], EAEFEEeciES T 2N a Y v IEEE
= a2—0 O ChAT iEts LU HBHRO A FH#RFICE
B x4 ¢ 52 HBERERNTF (NGF) & NGF-mRNA 3
HBICHT 2 H4RGEREGOEEERT L, /ox
ZAFS VA -V EDERIIOWT b HEKRET LD
THET 5,

MR & FHE

(1) E8#HY : 58D » R C5TBL/6CrSlc = ¥ R
(HASLC) #BAL, WIBRMTHEEST L RER
IKHW, B ERER (2311°C, BE5512%), BH
RS 4 2 v 1285R8 (BHEA 7:00-19:00) 0= ICCH
BHL, ERBEE cAR (HAR7 L7 CE-2) RUOKE
BHICERE 1,

(2 AFHNE: &2 75— VKB (50mg/kg ; i.p.)
T THRETHL, HAORELRHEH L . BFRIE
BHEHBmBYIBR DO AT - 120
(3) % “IRBATEE (TS 3 (BK) v 45 &Co. &

nDIEftah Az F XFEER (TI-23 : lot 240023020) %
lg/kg 1M T 2 HICHRI L, SOEREHE X 0 10H
Ak THRERS ¢/, FOKEREHRRE LARL
Foo STREBHCIIAKAERS Lz, TR S5 U4 — L5 E
ERB¥C 13, estradiol benzoate (Sigma) 2@ & D 1.0% =
$ = EEREKICER L 500 ug/kg/day 1M T
ZEAMEFHOTFH L THRK THS 21T -7 X
BEICR10% Ty 7 — V- AEBEARKEES L, W
heIEmEE LY I0EHIR, MEELKARYH L7,
MIIESCEEERTHEEL, MOoPEZ T-80CIicfk
Tl WMiEF 3474 2 LT Glowinski & Iversen @
HED HE > THEIL 12,

(4) ChATEHORIEA X : ChAT /5 i3 Fonnum O
FHHEY OFFEIZIOAE L, KIMKES Z2WIdHESE
75 & DO RHLEER < 1% Triton-X100 PBS % 0.5ml 2 MA T
Khcre i —1+L, 02v NaCl, 8mMm choline
chroride, 1mm EDTA, 0.1 mm eserin, 0.5% Triton-X100,
25 um [1-14C]J acetyl CoA (0.15 GBq/m mol ; NEN) %
BUMIGKEMA 37TC, 3044 v ax—va vl
120 RIS T, 300 210KA L7 50mum ) v BB E K
(Imm EDTA, pH6.5) 0%, 7275 5mg/ml D so-
dium tetraphenylborate # &4 7 £ b = b Y LA # 1ml
by oml EMAREL %L, 3000rpm T1043
lELLc, BREEBImlEZ v v Ry vFL—
y—LBRAEL, BEEEEREY v FL—va ATy
7 —THEL 1,

(5) NGFOER

a) NGF polyclonal & DER : NGF & 3 50 ug
D258 NGF 27 ¥ a /¥ v b (FEI%RE Tid Freund's
complete adjubant, 1B1%#E K I3 Freund’s incomplete
adjubant) & & HITNZW 5 £ Mz 3EIRET AT &
L bB, BonkhimE i protein G Sepharose
column (Phamacia) i2 & v IgG BESICFHR L /c& i,
& 542 NGF-conjugated Sepharose 4B column i2 T =
% 2 2.58 NGF ic¥td % affinity & 21T > 12 B 1CEER
W 7251 NGF affinity BEPLAE % bicarbonate
buffer (pHY.0) §1 NHS-LC-biotin & 4°C T 2 B/
H# 5 C &I & D biotin {bbi NGF affinity F&liE %
{ER% L Two-site ELISA OBOBHATAE L THV

b) v AMMEBPONGFER | KIXKEDH 5\ i34
EICPBS % 0.5ml A THE IR — b L, & (10000
rpm, 1043, 4°C) #hFcHonz LEEHVT Two-
site ELISA EIC TRIE AT - 20

(6) NGF-mRNA @ HIE

a) RNA ORE  nEshicllkic s 7 =Y Y@K
AMAIBIHICEIDFE YR — b LT, total RNA IZ
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b) RT-PCR: LidoF I L 01§ 5h i total RNA
B4 lug £, First strand ¢cDNA Synthesis Kit
(Pharmacia) %AW T cDNA 2 &5 L 72, PCR X3
¢DNA 2.5 ¢1, Tag DNA Polymerase 0.25 1, 5XPCR
buffer 10 ¢, 2bmm dANTPs 0.5u1, 2pmol/ ul sense
primer ¥ & ¢ 2 pmol/ul down stream primer % 2.5u1
FToMA T, REKTEEE 50u1 & L 30-33 [ g
%47 - 1. PCR RIS (D) BZEM ; 94°C, 308 (D 7
=—1 v ;55C, 14 (i) HMENIS ; 72°C, 17D0%
WTiTFote FHLEEYRZS5A 72— (A) &7 v F
€2 (B) i3, BEHY © DNAERFcEISVTERKL
72 % 7z cyclophilin % reference gene & L TH WV #HIE
Ltze & LT I4 v — OEERIELITIRY,

NGF (sense) : 5-GTAATGTCCATGTTGTTCTACA
CTCTG-¥

NGF (antisense) : 5-GGCAAGTCAGCCTCTTCTTG
TTAGCCTTCC-3

cyclophilin (sense) : 5'-GGTCAACCCCACCGTGTCT
TCGA-3

cyclophilin (antisense) : 5-AACGGTTAGGTCGGT
AAGTCAGAAC-3
Bon PCREME, 1.5% 7 70— VERIKEIC
LD HEEL 2%, SYBR Green (Takara) i &k 0 %
TV, 25Tnm ORARIEEHC X 5N 8% Poraroid
film Eic#eH L 72

@ &I BORAE : Bradford HiEW 12 X V1T -t

(8) HMHFMUE: T T ORITEHRITEHELE
ERETELL, TLBONALT -5 - DHEEZORE
iZ Student’s t-test # Al VW TITVWERFL SULUT2HEE
&L,

= xR

1) BRESHEIC & B KA D ChAT iEM & NGF BOE/L
DR I0AR®~ Y A RIMEE TO ChAT B % Hl
ElLET s, HEBEE - 2 TRATFHREICE~E
EUEHETIRO ORI, TLNGFELZRIEL -4
BIBOTHIERBHE~ Y 2 TERBTFHRE I~ KIK
REBLUBETNGFEOEELNELDBED SN,
NGF-mRNA ic 3B ERLERED GRS - 72 (Fig Do
2) BREEEH T Y XA D ChAT &t & NGF B8 & U
NGF-mRNA RERICHT IR b5 U4 — I ORE
PIEREH v RiIcz 2 b 5 U4 — 500 ng/kg/day
(s.c.) 2 7HMEIIT- 7%, ChATEHE NGFEB LU
NGF-mRNA RBEBAHE L, ZORE, =2+5 Y
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Fig. 1 : ChAT activity, NGF contents and NGF-mRNA in the cerebral
cortex and hippocampus of ovariectomized mice. Each value repre-
sents the mean * S.E. of 5 mice.
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(Fig 2)o

3) BREH Ty AWMAD ChAT EEE NGF ES LU
NGF-mRNA RIRZ I X9 5 HRAITEHOEE

JRHEFH = v 2 IC YR ER -+ = (TJ-23) % 1g/
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Fig. 2: Effect of estradiol (E») on ChAT activity, NGF and NGF-
mRNA in the cerebral cortex and hippocampus of ovariectomized
mice. OVX group was injected with saline. Group of E» was admin-
istrated with E; 500 ug/kg body weight/day for 7 days. Each value
represents the mean = S.E. of 5 mice.
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Fig. 3 : Effect of TSS on ChAT activity, NGF and NGF-mRNA in the
cerebral cortex and hippocampus of ovariectomized mice. OVX
group was administrated water. Group of TSS was administrated
with TSS 1.0g/kg body weight/day for 10 days. Each value repre-
sents the mean * S.E. of 5 mice.
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ug BL U100 ug/kg/day DHEBTHRE LI LT 5,
ChAT EHIc3EEAE5 2 4, REZROA b= ViE
HosET(LEE, £ T45EIE, MacMillan & 5319
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