[ Vi

Wi

496

A SR Bu X R g B 2 B i i lin 7 Rz R R O

o, BAE, AN, FRE, KAH GRS R, W 110015, HED

WY BT 45°C 1smin, HEEE AW, OEF mg/kg qd x 3 d {4k GRS FE 20T X R F- Sl
FWAE, W -HT, NEg b, DA LB, AS® w4,
BEa(GRS) ip 200 me/ke Ry MR AR TR, & .
TRk, 5-HT, NE i, -~ ¥ % DA, Fi3E ip XEE A 2% R, &N &8, LNk
2.5 mg/ka i GRS 7218 (20°C) T REEEBamER FRFELIRE; SBEE RER ML¥E NEER
EETHRMERAR, M EEFEREPCPA)YD 300 zE

»* * * * * *

PRBHREFEE  Acta Pharmacologica Sinica 1989 Nov; 10 (8) : 496-500

k5 o B o 4 B s R 3 L T S R B M 0 2

Fikdo, MR CHEREROEFRF. JL 100012, HED
M, AL (s g AR, L& 200031, hED

Effects of huperzine A on electroencephalography power spectrum
in rabbitsi.2
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ABSTRACT Huperzine A (Hup-A) is a EEG power in cortical srea. and the
new alkaloid extracted from Huperzia ser- dominant frequency transferred from delic
ratg in China. The effects of Hup-A on rhythm to theta rhythm in hippocampus.
learning and memofy are superior to those The same effects were seen with Phys 0.1
of physostigmine (Phys). The purpose of mg /kg. Scopolamine (Scop. (.2 mg/kg 1v)
this paper is to observe the effects of Hup-A reversed significantly these eftects of Hup-A
on EEG and EEG power spectrum in (10 ug/rabbit, icv), but Scop butylbromide
rabbits with micro-computer anal ysis. (0.4 mg/kg, iv) which cail not pass the
Hup-A (.1 mg/kg iv in conscious blood-brain barrier did not. Hup-A (.2
rabbits produced, after 0.5 min, an aleri mg/kg iv or Phys 0.3 mg/kg iv antago-
EEG pattern, which showed decreases of nized the EEG effects of Scop 0.3 mg/kg iv.
lower frequency components and the total The results indicate that the effects of

Hup-A are closely related to the action on *
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MW Hup-A 71-100 pesks iv BEERBIRE RSN
MEEHE, WBZEHEAAM Y. EEG SThEERE
ERXHRIEFEDTHE, WINZHMENIESHE
% B E, Hup-A 0.2me/kg 7 # 57 0.3 mg/kg Seop
FIfER, #% Scop Fr3[EM{EA. B #, icv Hup-

A 10 pg/rabbit 75 [ E thaiey T FRE Yy iv Scop

0.2 mg/kg Frit¥s, T Scop butyl o.4 me/ke 31 Tt
#.m.

XMEA AERE; BmOms FEEMN, REMC
Ry WEHEFE

o B4 E AR B S 4 &2 8 B (huper-
zine A, Hup-A)Z/NEATS 3 B F0K R
WS BES] . LERENARALIRFHEN
fHER, HeegEThititRAEHheES
miciZgHBLIKEY", 58#R T Kiphy-
sostigmine, Phys)ifthk, H A /F B #. 8
I, BITHEBREEAY. K, BEXEMNE
Hup-A # FEARMICIZIGEEE DL HF HE
BIZCE R, Rk, Hup-A B 3| #8
BMEFARER, RMNYRHET Hup-A X B B
E{ER™, BT e—FEE Hup-A 2 8 A4
IEERI EAVLEE, X 3CRGE A EEG iR
SrATHOR TR Hup-A B HMA X HB S
B 8 L f i YR A A S EEG T3 i#ed .

MATERIALS AND METHODS

FHE2X%22 1, I4HE2.21+5D 0.31
kg HHHEE¥R¥EXRFHHhORE.ZR
BTH BRIV 3R IREHREH 0.5ml/kg K

. B, #TEEERFR. FTRYE, ARELY

B a3k 36, 3% Sawyer E{r A 2 &, H2
BRESBEAL L B M B DT BAP,
R(L)yss Hyo-ss)e HFb 4 HCHIRSGBIZEE
KEBHEENRRXA X, BEHEAGHTER
EE. RfE 1 wkitiT EEG #iid.
¥aMEULS s TEikd, MELBAUE
B EEG 3 {k, 1) iv Hup-A, & %4 B
4, 35, 50, 71 F1i100ug/ke; 2) iv Phys,
451 3 EA, 50, T1F 100 me/ke; 3) iv
A B ¥ W(scopolamine, Scop) 0.3 mg/kg J5
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10 min iv Hup-A 0.2 mg/kg 4) iv Scop
0.3 mg/kg I5 5 min iv Phys 0.2-0.3 mg/kg;
5} icv Hup-A 10 peg/rabbit j5 10 min iv T8
% B = i (scopolamine butylbromide, Scop
butyl) 0.4 mg/kg f1 Scop 0.2 mg/kg, jm%_
HEHRR, —BBEN—KALGETdE
17,

Zaknt, A 13 2584113 G B HTH
i, BREfKERY SEHEBRBERNLHA
. WEH. LI RMG-5204 MR IiZ R {UFA
HiD®8 a7 5 B EEG {2 B 3 &, Ll {E%
EEG S # TR B 5. A MAF-7TRH
I ESWEN AR EN G DELZEEN
LI E & T R B .

EEG BB, Wi M 28R
AT % EEG 5-10min, FEEFICH HEH
BB SN EEG 10 min, H45Bi0 R
J5 15, 30 min §1 1 h ¢ EEG, . B R4y
%5 2h i) EEG ZE {f,

THEHRRE, HEDIHEEEE # B(1-
3mA, 10-208), FirHEE, BEETE1%
WeBILEM LY FEEEh, X G, M
BRI AL B R TASREE E.

AR 6 458 W EEG {3 & £ AD
BRE R, H{ESH A IBM PCRZN, H
RIMZE SN REYRBES LB RSE
(PSBSB) 5> Bl M 6 A SRy, HHE
FHiRE 8 ms, HE5HFEH0.25Hz, K
¥iEs 15 Bt T EHALE, SR 512 MEA.

Hup-A 451 0.2 mg/ml, HFiTRMHIFATT
2= RBGER Phys EE™ &, L L FR5H
WisrEE; HEK Scop y E Merck = 7y TH
Scop R fIBr LSRR £ & B, L
B FS s R A K.

RESULTS

Hup-A g1 Phys 746 EEG % X 17 Xilli9
¥m TLEHRIT, RBEEEIENHEK
B EEG WAL, AW ELTT/sH0H
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M B A B AL AR R
¥, MDA BIESDREUAFHAN 60 T8N
F(Fig 1-A, C)% iv Hup-A(50-100 18/ ke)
LS, KERK EEG R4 s 4 IRk
B, T#L XS E F B WMo i
(Fig 1-B, D), 435 > 5, EEG H 18]
BTk, REREHRKRSE R HEBE, K
ERXMEFEHZBLHBRELD, R, @3
FHMFH BH B EB(CEg 1-B, D), iv
Phys 50-100 pug/kg ¥ % EEG & H Ij) 2if
¥ 5 Hup-A i) fEFH RAEEL

*F AR ZE R R T & Hup-A(35, 50, 71
#1100 ug/ke) B Phys(50, 71 1 100 ug/ ket
% EEG gy fm, #REH, Wma%EH e R
EF—F, BEHREBRNAE-HE X R, B
BN, FRUANIRAR, /FH % 5 H R
Hy FEK, WHK(Tab 1),

Hup-A a1 Phys Xt Scop By3% i £ Hizxd %
EEG ThEEMME | iv Scop 0.3 mg/ke gE{k
4 EEG 1% i % £ BEk, EEG g
S ERE R R HH L MmN, iv
Hup-A 0.2 f1 Phys 0.3 mg/kg 988 thishid
¥ Scop M{EF, Wl Phys ©.2mg/kg Tt
fER. BAIF R4 B B fR50 5 4 B H 85
RHEHDEY, HEAMKE o RNEPRIERE
¥inpg¥, HEREEISHRRIPRES
&5 # i it [ 5 (Fig 2).
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Fig 1. Activation effect of huperzine A (Hup-Aj

ob EEG and power spectrum in rabbits before
(A, C) and 5 min after (B, D} iv Hup-A 0.1
me/kg. A,B: {rontpl cortex, C.D, hippocampus.
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Fig 2. Reversal of scopolamine (Scop) on EEG
and power specirum in rabbits before (A,D), §
min after (B,E) iv Scop 0.3 mg/kg and 5 min
after (C,F) iv Hup-A 0.2 mg/kg.A,B,C; frontal
cortexs D,E,F, hippocampus,

Teh 1. Comparison of huperzine A and physostigmine on EEG in rabbits, n=3, T+SD, P>0.05.
e D Omer Dwmim o Bl oS e
(ng/kg) (min} (min} pli ppocamp
tude and fast wave regular rhythm .
Huperzine A 35 13+1.0 30t6 Accidentally Accidentally .
50 3.7+1.2 33+8 Intermittently Intermittently
71 0.54+0 38+ 8 Continually Continually -
100 0.5+0 85138 Continually Continually
Physostigmine 50 3.240.3 28414 Intermittently Intermittently
71 2.8+2.3 48437 Continually Continually
100 0.5 0 6ot 15 Continually Continually
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Fig 3. Antagonistic effects of scopolamine butylbromide (Scop Butyl) and Secop to Hup-A on EEG
power speciral arrays in rabbit, A, B, C, D, frontal cortex; E, F, G, H. hippocampus

# B 3 ox, % icv' Hup-A(l10 pg/rabbit) |5
5 min F K EEG & ph 50 {3 B {7 & &
T, 5ivil—%, BEr~H HE FHB, v
Scop Butyl .4 mg/kg j5, i £ 2 £ 10 min
HFIMEWHEN) EEG o Tk, #Hm, %iv
Scop 0.2 mg/kg j5 0.5min, M| EEG 1j =22 i
LHIBE B s Bk, RISy R
R 0 3 9 32 oy 3e AR 1 0% Jn (Fig 3),

DISCUSSION

— Ay EEG Tyt iR 4 Bl Rp—
EREThRERE, HEHBIIR SRS
FEEWHRRC, HREAEHEHEMAT
REBRBBERER RN R, Thxk
&KW, Hup-A iv5e 5l & EEG £ of 3
R T EE, AICHTHE AR Hup-A 3142 W EEG
BIET RETRBT Rk A KE,

THFT 55 et —H R,

*Scop Butyl #EHipytEf EEESE, Ak
B ER 2 5T Scop MBI REER i Hup-A
i 1E Fi. Scop #& $i Hup-A 9 & H B3R, iv
0.2 mg/kg 0.5 min JFENF %Az ¢E f§, Scop &
M-[E7s; B8 F- 4R (B 77, TU Hup-A [1.2 FEHRAS
ERiA, AfTFEFRAEIESER? EHA
UEHH, FEASES B ¥ B0 d ACRE #h, &79]
ESERPRH M-ZERENN 5 M-2 & g
&, Hup-A FTERBAMIEEEH M-k
PELE 7 Scop B M b H F#IF %K.
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Interaction between bradykinin and enkepbalins in rat dental pulp
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ABSTRACT The content of bradykinin
{BK)-like peptides in rat dental pulp was
gignificantly increased 1,5 and 24 h after
cavity formation at the neck of incisor.
We have reported that enkephalin (EK)-
like peptides in rat dental pulp were in-
creased by cavity formation or BK. In the
present study, the mechanism of the pro-

duction of EK enhanced by BK was investi-
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gated using benzoyl-L-arginine-2-naphthyl-
amide (BANA3Y, a synthetic subtrate, BK
and its products cieft by carboxypeptidase
B, des-Arg®-BK and arginine <(Arg),
activated the degradation of BANA. 1t is
sugeested that these substances may enhan-
ce the processing ol enkephalins from pre-
cursor proteins. The activating effects were
inhibited by EGTA. The BANA-_degrading
enzymes in lysosomal fraction were acti-
vated by BK, des-Arg?’-BK and Arg, but the
enzymes in supernatant were activated by
Arg only. On the other hand. morphine
and met-EK inhibited the production of
BK-like peptides by trypsin from piasma
kininogen. It is suggested that BK is cielt
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