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RENEFHEMBICLI2BEICLS L, BEMER
RICIR XS L TERDMMERELV EEL T3 2
ZbhbnTv % : Peters 5 (1976)28, 7 N1(1977)17,
BEH(1977)30, Zon—-oi3 5 2424nm, B3 6nm
DR EDEREE T, #W/NE microtubule ¥ IFTh
Tvwb, X, $4£10nm, E 2 3nm f2E? neurofi-
lament & IEiFN 5 B HREE &, B, HE6~8nm
2 o) microfilament » MR 1L 2 EEE TH 5,
INHDWMEREIIHEMRIICESL T, KCEK
HiBlc BN TLHFEIFBHLEN TS, LT, &
nbBMEREYOEBEEOBEEL L TiE, Mits
HOBOSREE, #HEEHCWEERNOBNES)
#E, HRRBLZLERT 28, MRER S
BR oo, BiICHEMERICBY C3mERICES
LTWwaZ EENEZ LN T 5 : Schmitt (1974)
3D, Roberts (1974)%, V&, 2] (1977)20,

INHDBMERBENN, WINEBEIIHBRTR
FLEHI-C¢# % colchicine % vinblastine (vinb. & #&
T) 2R3¢5 L, MRsRIELEL, &
EESCHEERIHEI N, FWBENOBBIXE
L, Eic, Mok, HREESHERN
DINEREEIZHEL, #BERIZELT S : Banks
5 (1971)2, Fernandez & (1971)%, Edstrom,
iVIattsson (1972)%, England & (1973)”, Bunt,
Lund (1974)®, Friede, Ho (1977)®, Hammond
(1977)™, L& L, BEEMOGES, FIREMLD
Rz B L% RITE % v Albuquerque 5(1972)2
Turkanis (1973)3®, Pécot-Decharassine (1976)2"
HEREHLPIC LD DD0H B, L CHERI,

mitochondria R{EEWY, B3 EEWEAEKERD
WMXCES L, MENBROERICE b4
S2TW3LNLEZILND, ZOKEBRrL, &
% 1% colchicine % vinb. THUIVEREE £ BE UL,
BAMEEE L L THZEEORIR, ILRORE)
HEINLIDOTIR VA LEZ, =7 ADRTEER
vinb. #3545 &, OBEEIEL(HEINE Z
LERBLZ#E(1975)22, Murakami (19782%,
1979)%4,

Z O, vinb. ¥ EEMNICES L, R#EEER
UEBMMFEENRILI R RFCRITTEEZAN, B
{2, SH-vinblastine % J§iEPICEST L, A~ A
FNEEBUEZHELPICL LD TH B,

MHRUFE

ddN R=7 R % F\ AR 2Thy, £ EORT
LBk R, ERROFREHKIT TW2£10
£~ 812/ (ddN-F10~ddN-F12) »<EB845%e L
THEALZ, £%6AMUEL, KE208 LI Lok
27 RAEHCW, BEBEZOKILICIE AN R 2
BBEMTENL VI &2 5 L R (1977)12, E8 Kk

WOBENIMIEDR N % 1T 72, ERICIEBEL T2,

IR 2 Ic—FH6 Lo oNEL LTHMB L, fAk
(X ) x> 2 BBKSB, CMF), RUkiZEdics
27, REDRIEIZFFI:00~10:000 Iz F7v, E
BRME—BEORBIC, RENRIE, —B 59D
handling &, #\2C, BER (/R 197712, (B} 197918),
Murakami 1979%) N#E)EEENTEE 2BV T,
—B 5 RN E)IEEE (open field activity) o #il
ExIT- 7z, EEFBIZER(H 19752, 19772,
Hayakawa 1977'¥) ¢ jump-box B 3E # F\W T
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o7, #B¥8Ici2 ddN-F11~ddN-F12 o %
fFRAL, ¥8& L T3, Tech Serv # 8o Skinner-
box # vz, eV A2 —EDDORT Vv ARNB
r—CICREEL, KoAIZEBICEZ, 24RFHEER
BE5 LKEIZ15.912.8% (N=270) ®A 7 5,
ZORECHRMMFE BB 2. WA, bar %3
¥ & pellet (Biomedica #5¢) 4%, 1: 12525
naAREHW, HBEFBII—H307 T, 30
SORN bar #30 L -mFTRIEL 2. WFEBE,
12~24E%—%r L, X, mEIEZ—BANERTE
BEfT-o72.

vinblastine sulfate (Lilly #) (3 4£Ea &EXKiE
WE L, 50ug/0.5mbon & % FEBWEAMAT], BUIFETHR
TEHRICEENICES L 72, 0.5aln EBE EIE AN
AREFH L7 X 2B E L CHEL 2, X, vinb.
PHEEANICERES LK WMANRDAZNSEAZ
F~5% B9, (G-3H)-vinblastine sulfate, The Ra-
diochemical Centre, England, specific activity 17.7
Ci/m M # Fv»C autoradiography ic X D B& | 7.
3H-vinb. (methanol %) i3 Millipore # 4 7 W B

BB, N2 - WOEE - Kl BB 2HEF - EH OB

BOILE 045 m o Millex filter 2iBL TEEH X
ZEAL THRENE, EEMREKER:E L THY
72. 40.Ci/0.5méo) 3H-vinb. # fREMICESL, &
ST1% 1 BeRE, 24BERE R OF 18R o0 & RERIC WTTE 1% M
##M L, Carnoy FE#i (acetic acid: ethanol, 1 :
3) FTURHRBEEL . Z0MH 3 EEEK 2Tk
L7, 20, Eikicft- T paraffine 12 S8,
8um NI EER%EN, xylene |2 & 1) I paraffine
D%, /INFEH B autoradiographic emulsion,
NRM2? ¢ dipping #1T\>, HHEICHE- T, BHENT
HARH) X 32 4°C T4 EME R %47 72, Konidol
X THign%, Toluidine blue T#% { s L T SEMK
BEAZENVRELL, o7 R0OBOBREHIXER
Sidman & (1971)%® # &ML 7z,

5 ES

UEN=7 A E—FE LT, 50ug  vinb. nEHE
By EYaKIER 2 EERICES L, —AROMRE K
BENEB L AT TBRBEEENELFRHEL 28R
EER1LICTT.

BODY WEIGHT

1 2 3 4 5 6
Saline 25.0+2.8  24.9%2.7  25.3£2.8  25.3%4.3  26.3%2.5  26.7+2.6
Vinblastine ~ 24.74£2.1  24.74£2.4  23.8%5.5  24.4%2.7  22.946.0  25.7+2.4
OPEN FIELD ACTIVITY

1 2 3 4 5 6
Saline 149:+34 140:+41 140:+42 132436 12437 110+41
Vinblastine 148:+42 159+48 145+ 44 11644 103+40 106:+36

Table 1. Changes in body weight and open field activity (5 min) of ddN-F10
mice after intraperitoneal injection of vinblastine 50 g in 0.5 ml of saline.
Vinblastine was injected after the first estimation. Measurements performed
at one week intervals. There are no differences between saline and
vinblastine injected mice. The data represent the mean + S.D. from the 24

mice.
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HRENRFICRITTHELANLER#NM1BITR
L7z, BlicRLTH 2 8ic, vinb, #8451 :BREHEORK
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Fig. 1. Avoidance training curve in ddN-F10 mice
injected intraperitoneally with saline and vinblas-
tine at a dose of 50 g in 0.5 ml of saline. A:
Injected one week before the first training session.
B: Injected immediately after the first training
session. C: Injected after consolidation. Train-
ing sessions performed at one week intervals.
Ordinate shows cumulative training scores in thi-
rty trials. White columns indicate saline injected
mice and hatched columns indicate vinblastine in-
jected mice. Bar indicates standard deviation
(N=24). Abscissa shows training session. B:
Training score one week before injection.
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# 2 BiCoy, —BEICIZ vinb. 50 ug %, A —EEIC
IFEEEREANAZ X2 BENICES L, RUE
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vinb. HH N 1B ZORMOVRTICBE VT,
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k% #1F Tv» 5 ddN-F11, ddN-F12 2 v C#
¥ +T-oTR”Z., H2A,BtRLTHB &
I, 1BEMMEETHIbET-> T L300
I- bar £ @3 @B REELEIC LR L FBAMALL T
WBIZrERLTWS, 28K 1:8BHEAENC vinb.
PESTEE, NBO-7 RSN, BoHE 2%
THOREDN LANBH LN, LrL, $£3%EE
CBCTENBEEL L FERFEIERAL TV
(M2B). wtxP£5@ITI ¢, H2CicAsNn
2 BEI230 FEic bar 4 EIZKIEEL ¢ EAL Tw
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LR, MBENERL( vinb. DRBREADH LN
T,
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Fig. 2. Reward training curve in ddN-F11~F12
mice injected intraperitoneally with saline (white
column) and vinblastine (hatched column) at a
dose of 50 xg in 0.5 ml saline. Training sessions
performed at one week intervals. A: Injected
one week before the first training session. B:
Injected immediately after the first training ses-
sion. C: Injected after consolidation. Ordinate
shows cumulative responses during a thirty minute
period. Bar indicates standard deviation (N=12).
Abscissa shows training sessions. B: Training
score one week before injection.

3H-vinb. 40 »Ci # BRI 51 L, autoradiogram
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TVWREMIZERT 5 L3Nk B, EFHRL

LP. 40 4Ci. 3H-Vinb. 24h.

Fig. 3. Schematic representation of mice brain
showing areas where *H-vinblastine was incorpo-
rated. Silver grains in the cells are shown by dot.
The brain specimen was fixed twenty-four hours
after intraperitoneal administration of vinblastine
(40 .Ci in 0.5 ml).
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i3, 2D LIELIZERTHEZATHS, T
EEOFE2BCBZHEFIAVLRTWSY, £B
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MR 2 TR CERICHT 5 H ik ¢ Glassman(19
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ENREERL > ZE L, Ltk 3pair» b
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Ffe7 R B L TR E A, C3H R Swiss
DHEBENTCNT2, X, BEICAV2ho R
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E¥BEBRFANe7 A%, ddN-FI5 28 L GE
RROBE % aHTv 5 : Doi, Murakami (REXE)
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ha,
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B bhBENHIE L, BEEEEQAELIT- 2.
BEEMEENRAER -7 A5 SMIc—EXEN %
KEICFHEIL, FrEDKRINEE Y5 B CllzE &
nNaLnTHs, <7 X% home cage » LI LVWIR
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%3 B2y . Hayakawa (1977)1®, % 1icRL
TH 5 #kc, vinb. DEEREEZ, RENELLH
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SH-vinb. % ERENICES T2 &, 1 HIIERICHE
L 728¢ic : Murakami (1979)29, 1 BRRILIAIC BN
R E:IEO LRI IC RN AT, Fic24eER1%
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W~ L T3, ZL T, EXRMBBICERY
AF iz grain i 1EBZICBNTLEHLNS,
MMREICHEET 2B, ¥BERETI L,
RNAXEONABABE LI L5, BRLEFEN
RWEALEEZ LN TE N : Jakoubek (1974)29,
vinb. {3 ZE R0 FBE, XL, ZIcBEEET 5 ERhIc
BNaFn, SuimERHoBERICEILEE L,
SERICET 2IBER £ RO L TV 2L NEE I LN,
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BHEIc, vinb. 2EH &€ 5% ¢, BMIERRNOBINERE
EAHEL, #\ TEFEAIC paracrystal & FRITN
LZERDFNENEKNEEHSMIL, TN LT
BEREEFELEEIEREEZLNL TV S, X,
Albuquerque & (1972)?, Turkanis (1973)3%, Pécot-
Dechavassine (1976)27%n#kE L T 23, vinb.
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52 L3, - TERBNGERRELHAEL AW, L
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IS BB ERIO—FE TH 5 colchicine b #/VE
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2) BB 1:BRIANC vinb. 235732 ¢,
FBVORELAHEL CHIFHIE N, HvT1BRER
THICFEBERIT 2 &, FHRIRBICHLLTEL,

3) £1EBNHERIC vinb. #8532 &, 180
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Effects of intraperitoneal administration of vinblastine
on avoidance and reward training in mice
Tetuhide H. MURAKAMI, Akira KISHIDA, Masayuki KAwAKAMI,
Takamasa YAMAGUCHI, Sho KATAYAMA, Akitaka Doi, and Isamu NIsipA
Department of Physiology, Okayama University Medical School, Okayama, Japan

Destruction of microtubules by an antimitotic drug, e.g. vinblastine, leads to inhibition
of axonal transport. This process may be important in the maintenance of synaptic viability
or in the mediation of local changes in membrane structure during the formation and modifi-
cation of synapses. The authors wondered, therefore, whether disruption of microtubules with
vinblastine could alter the acquisition and retention of learning behaviour.

The mice ddN-F10 ~ F12 strain animals of age between 6 to 10 weeks were used. They
were handled and allowed open field activity beforehand to get them used to the conditions
of the experiments.

The standard deviation in learning experiments based on avoidance training is large if
inbred strains are used. Therefore, ddN strain mice, which have a large litter size and high
training scores were selected for genetic improvement through avoidance training. The standard
deviation of scores for the twelfth generation, that is ddN-F12, was significantly different
from that of earlier generations. There were no remarkable differences between males and
females.

The effects of intraperitoneal administration of vinblastine were tested as the changes of
body weight and open field activity performed at one week intervals. There were no marked
differences between saline and vinblastine injected mice.

Vinblastine studies were conducted by giving each animal an intraperitoneal dose of 50 ug
in 0.5 ml of saline. Controls were given the same volumes of saline only.

In mice given the injection one week before the first avoidance training session, learning
ability in the first training session was much less than in the saline injected group. In the
second and third training sessions, learning ability gradually increased to reach a normal rate.
The mice injected immediately after the first avoidance training session showed a slight retar-
dation of memory retention in the first training session after the injection, and no difference
from saline injected animals in the second training session. The same results were obtained
for the consolidated animals. Vinblastine did not cause any loss of memory in the first and
second training sessions after the injection.

In mice given the injection one week before the first reward training session, learning
ability in the first training session was slightly increased, but in the second reward training
session, memory acquisition was slightly decreased. Similar results were obtained for mice
injected immediately after the first reward training session. After consolidation of memory,
vinblastine did not cause any loss of memory.

The mice were given a single intraperitoneal dose of 3H-vinblastine (40« Ci in 0.5 ml of
saline). Animals were killed one hour, one day, or one week after injection and the brains was
fixed. Sections were prepared for autoradiographic analysis. One hour after injection, label
was present in the ependymal layer of ventricles. Twenty-four hours after injection, the in-
tensity of label had increased in the ependymal and adjacent regions of the ventricles. One
week after injection, grains still remained in the vicinity of the ventricles.

The findings suggest that microtubules were deeply involved in memory formation and
retention.



