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ABSTRACT By mcans of radioistope, the daily
changes of cholinergic nervous markers, acetylcholing
(ACh), choline acetyluransferase (ChAT), acetyl-
cholinesterase {AChE) and muscarinic receptors in the
mouse brain were measured in Sepiember and
October. The mice were housed § animals to a cage
under natural light—dark cycle (12 : 12) for 7 d in the
laboratory room at 18—22C . The determinations of
ACh were taken, every 2 h, 10 assess the brain ACh
of 5 mice for 24 consecutive hours. M-—cholinergic
receptors, *CHAT and ACHE activity were ¢xamined
at 10 :00, 16 00 and 22 : 00. The results demon-
strated that the ACh contents, ChAT activity and
muscarinic receptor B,,, value were high at 10 ; 0D,
low at 16 : 00 and 22 : 0). However. AChE maxi-
mum activity was found at 16 ; 00, minimum activity
at 22 : 00. But the afTinity of muscarinic receptors to
{*HIQNE did not show any significant daily changes.
These data strongly suggested that in mouse brain the
cholinergic nervous markers showed a clear daily
rhythm.
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i, SERERERFRERT, BEBRAL
it JE 5 (acetylcholine, ACh)E &. MW ZE:
{k. B {choline acetyliransferase, ChATYH Z B
JB 5% B B (acetylcholinesterase, AChEWE .
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RKAMBBE/NE A ACh ¥, ChAT M
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MATERIALS AND METHODS

EBHR /DR, 8, AE 253225, ®&
FTHERREDYE. PRELEERERH
HF O wk FARETRHEERER, DR
EFIREL. EH 18-22T, AR, S
9 # 10 H BT,

ACh, ChAT, AChE H§E# K # Fik
FRIEHFEEERERMS, M ZEMNK
HERE, —%8 28T TEE(CHQNS,
251.4 TBq - mol ') 1 H A& #F % B I B HF %%
i IR

ACh ISt BRE® /| R X I
(FAOF/NRMKTF, FED JH, 893
) HCIO, 0.1 mol+ L7 ¥KBEI4E, 8500x g
B0 3 min, B LB 10 ul #4T ACh %M
. MEEA DI ALE/ ACh 160, 40,
10, 2.5 pmol. ACH #i i & 7 B8 B rh ik 50
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mmol + L™, pH741:500 8. & 0T
% 500 ul, BEMALCHIJACKh 10 4, REE
B F-4C 15-20h. AIHE 04 um MRS
HERERE B EH R4 )i,
BCHT., BT 0.5%W #E-PPO [N I# F;
J Beckman Ls 8501 #% & {5 4% 1 {50 30 e 8¢
SR B

PHIACh ix 8t b ¥ B 3% 73.63 TBq - md
HWT HCIL00l mol«- L7', i 10 yl HMEH
dpm ¥} 6600—8200.

BN ACh S RAITHE  RIEWNF

FEH dpm B TFRIHE:
B/ Bo— (B - NSB) « (Bo — NSB)
X =In(—B7B% . y_ iz Bo(AChH)
1-B/Bo

Ha4 B HIrfE B RHEMRE. NSB LIE
SB(ENL ACh il 7). Bo HTIRHEY.
(AChYMITHE B ol B SA ACh pmol. FR¥ER
SHEE I, R X HF ¥y E. HEER
B dpm AR X . LA Y=at+tbx K,
BFfS® mg WHLEE TS H ACh pmol
.

ChAT FHME® A BWLEE. 0
20 fF B/ Triton X—100 1% wiG513E. 20-50
min fa B A W EMMNERZHHE
02mol~ L7, pH74 53—, 8500xg BT
L 3min, FEW M T ChAT HEHH 2.
ChAT 343 % A SR M AT 30 wl{ A& Z.Be 8
i A 0.27 mmol- L. fE54 0.4 mmol - L,
F I A B 013 mmol- L™ EDTA 0.67
mmol « L7, S RAEMBESES, K LRRHAS
WEH 10 xl), F 37CHE T 10 min FEH,
A BRI A HCIO, 0.2mol- L™
30 pl HEERTE. BRIGH LR e N T
ACh W4 BB . ChAT #% 51 L &£ & ACh
pmol » min~' « (mg WAL £,

ACHE FHRE"" RALNKERTAR
a B BEHE (P9 & Triton X-100 1%, NaCl 0.45

. 149 -

mol - L™, MgCl, 0.01 mol - L™ B¥8E 28 shi
50 mmol- L', pH7.4) ki %, B.L. L
HHREARESEDBE 11000 %, IHER
20 4l ft APHJACh 17.7 nmol, 37T K 20
min EHGMABRIEREREREELR 1
mol« L™', NaOH 0.05 mol- L', NaCl 2
mol« L™'). #R/G A 5mm x 25 mm &9 10 fL3E
WEGTRNEE, BA 0.5%HFE-PPO A%
Wih, EEERTETI5h FH#TRETR.
AEEAMABESHERE., TekBEERE
RS imA NaOH 2 mol - L7 fif iE S A0S
7K fit.

ACRE FHITHE HIERZ2KkHEEM
RS TR dom BAIB AR E R dom ¥,
#3# FARMH AChE #E ¥, L omol-
min~' » (mg &) "' Ex.

AChE={17.7 nmol x £ & dpm)/ (&
mg X min X 52 £ K% dpm)

MBEEFENHE IERRERATS
B REHE 032 mol- L', 1:20 %%, 4T,
2000% g BS.L> 10 min, H - % HE 45000 % g BY
Lr 10 min, LHEHR Tris B i 50 mmol -
L7 e B A—W, #EMNet ) FEr. BEU
e Sml/ g BIZHLA N Tris 28 wh i 18 BN 2R
H. —20C#&R. BHE&PmEQARSENL
VR E.

MESEMNEXE SAEFIERRET
540 A A [6] 37 BE (0.03—2 nmol) B PHIQNB,
HERMENBES 100-150 pg. EBRE
HRMAMMEMR 0.5 umol » LY. RN
200 u1 AY BEER (Na,HPO,. KH,PO )5 sk 50
mmol » L™}, pH 74, 17CHE¥ 15min., A%
Dok Y. RERM LS edEa
EFERT 49 RISEAR L aE, SOCHTF, BEF
H-PPO N PR HHE BREREESH
dom MHEZEHFRE Y dom ¥, BT
Scatchard fEE R HPH]QNB 3 M Z {455
ML B, WEHTHBEEER X, 1.
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Fig 1. Dally changes of acetylchollme content In mouse
braln. a=5, xtSD.

RESULTS

ACh4E BT 10:00 FHE, AREL
FEEH2hiME S RAABBIA ACh &, &
% 24h, HRFig DEA, LFIRRF
ACh £ B¥E., H¥ 10: 00 %EBR. TFHR
BE[R] ACh P B34k, B RRIESHRE 22 : 00,
Ak BERENREEF <0.01).

ChAT iEH¥ H/EEA ACh Bk
AW 10:00, 16: 0070 22 : 00 MARA
ChAT IEHREH T, BAwMmA 10 K
B. %R (Tab DEM, X 3 40FE F B
th ChAT H#E5 [FEdm i ACh SR & LA —
w, FHEBEEBNR 10:00, BIERR 22
00, 16: 00 A-FRIE., 10:00 %5 220048
ChAT EHERIFF B F(P<001), B5 16
00 it P> 0.05.

400

2nn

B/ F, (mol = (mg pretein) !

—_—n
(3] X0 1) 00 el
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Fig 2. Scatcbard plot of PH|QNE specific bindimg of
muscarini¢ receptors lm mouse brain.

ACHE &M /[ BAEA AChE FHHENZE
183 [ F] ChAT. Z58(Tab 1)27R, AChE
L 16 :00 o dE, HiR 10:00, 22:
00 {EMB{L. 16:00 ) AChE {E45 22:00
L P<0.01, {5 1000 #i L P> 0.05.

MEBETE HRENS5M ChAT
AChE fRfEmaf Al 2 MFE, £5HF(Tab 1,
Fig 2)% M, HBRBA M ERZEBRACE
R 10:00, HUR 16:00F 22:00. &K
ZAIZERIENBFP<0.01). HIX 3 IEHE
AMBERMNBERE K, AANERTX
(P>0.05).

Tab 1. Concentrations of acetyichellne, activity of choline acetyliransferase aud acetylcholinesterase, muscarinie

receptors in mouse braln at varlous times. #=10, x+ SD. “P>005, *“"P<04l vs 10: 00. *P>0.05.
P <001 w2200,
ACh l ChAT AChE Muscarinic receptors
Times pmol = mg~ pmol ACh » min ™' - nmol + min~" * B_,. (fmol+ (mg 1
brain (mg brain)™ (mg brain)™ protein)™!) Kp (amal»L7)
10 00 5518 155+ 38 1R 535+ 39 063+ 0D.25
16 : O 149+ 1.7 [12+2rt 176"t ASex 267 0605t
22 0h 522" MEI17T"" 6+ 5" 403t 61" 075+ 0.19°
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DISCUSSION

LERHF AR E RN ACh FBZE L,
FTHAR, BEAKEEENERN. ACh &
I3 B T T P R AN 2 BN AS A RO
B ChAT iE#E. ACh K@ EBEEXERET
AChE HE#HM K/, EEXLEBEZHT.
ACh MR X E ST HESI RN ERES
3. XEUVIRE, MTE HEE AR IR,
K24ty ACh Bl 8 I REIR T 3 0. A 3¢
EW. DEBERY ACh KB R{E, X nlfk
HEXRRESN®RL, AChEREIEX. F
FANE TR ACh KT W BB 5 H AChE i&#
k.

LZHEMAMERMG, "YU M AR
EREABEASERA, REKHE EEREX
W REEE TR, e s,. KR
Wi RS M 2R — . 30
min fGPHPRICH N-H E A B SEME O3
UL, EERBRDEARA M F4/H
B...H5HX ACh SR Z VPH#H B, Xnlfgs
ACh B E L6, R FEMM, ZEET
L ESERFESRNE. HE, & ACh
Bighoet. bR, FEGEnE T
HER, HHREATNEET M.

B TR R PR, A ST R BB P A 82 il )
ROGHHEE, JHME, BERNRERBEYR
fiE. BHAEHEREREEE SRR
. HX HEFFREERER AR AS
RSP A T BB RE A — AN AR B RHE E
28 LR
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