The Effects of Diazepam of Benzodiazepine
Derivatives on Memory
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Fig.1. An example of card for dot-perception
test.
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Fig.2. An example of card for rod-perception
test.
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Table 1. Schedule of experiment 1.

0 min injection diazepam or placebo
15 min dot-perception test
verbal-perception test
rod-perception test
paired word memory test
(first trial)

free recall task

cued recall task

recognition task
figure memory test
(first trial)

free recall task

recognition task
non-meaning word memory test
(first trial)

free recall task

recognition task

paired word memory test
(second trial)

free recall task

cued recall task
55 min figure memory test
(second trial)

free recall task
non-meaning word test
(second trial)

free recall task

20 min

30 min

40 min
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Fig.3. An example of figure for figure test.
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Fig.4. Percent scores on dot-perception test,
verbal-perception test and rod-perception test.
D, diazepam group; P, placebo group: Dot,
dot-perception test; Verbal, verbal-perception
test ; Rod, rod-perception test.

F**j r.:*?

Number of correct responses
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Ist 2nd
Fig.5. Free recall scores of associate paired
verbal words on paired verbal words test. D,
diazepam group; P, placebo group: lst, the
first trial: 2nd, the second trial; **, p<0.05
by t-test.
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Fig.6. Free recall scores of non-associate
paired words on paired verbal words test. D,
diazepam group; P, placebo group; lst, the
first trial : 2nd, the second trial; ***, p<0.001
by t-test.
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HEL T, BEOET (p<0.01) 2R, B2HE
OWETIE, DEE (4.4+0.8) 23 PEE (5.0 0) i HE&
LT, ETHEA (p<0.1) 2587z, MELD, Z DK
FioB WL T diazepam BB ET S €2 8D ERED
ha.
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I3, S1EOKRETIE, DEORME (2.3+1.55)
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(p<0.001) #7:. H2EHORETIH, DEE 3.8+
1.54) £ PH (4.7+£0.64) OB EFEELR DL

Number of correct responses
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1st 2st
Fig.7. Cued recall scores of associate paired
words on paired verbal words test. D, diaze-
pam group; P, placebo group; Ist, the first
trial : 2nd, the second trial; ***, p<0.01;
*, p<0.1 by t-test.
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Fig.8. Cued recall scores of non-associate
paired words on paired verbal words test. D,
diazepam group; P, placebo group; Ist, the
first trial : 2nd, the second trial; ***, p<0.001
by t-test.
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Fig.9. Recognition scores of associate and
non-associate words on paired verbal words
test. D, diazepam group ; P, placebo group.
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Fig. 10, Free recall scores of figures on figure
memory test. D, diazepam group; P, placebo
group; lst, the first trial; 2nd, the second
trial ; ***, p<0.01 by t-test.
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Fig. 11. Recognition scores on figure memory
test. D, diazepam group; P, placebo group;
** p<0.05 by t-test.
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Fig. 12. Free recall scores of words on non-
meaning words memory test. D, diazepam
group; P, placebo group; lst, the first trial;
2nd, the second trial; *, p<0.1 by t-test.
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1. IERE

#21k, EBR2IOEPHRED, D PEOKEE
FLbOTHS. WEMoEE, (F 0, 42)=
13.41, p<0.01) rEEEMSHEERL, DRI PEICK
HL, RESE» -7, HEORER, (F (2 42)=
3.75, p<0.05) ix & v, AR EEESHHEL . B
rHEOREFREED s o BEXD,
diazepam REFHREOEEZET S, WL A
kD, BARESALNES, JOEAOIZLS
BuidnweEIoOND.

#1311, OFRECBT2DHEPHOBET, 8
14 EE2HnE, B2HLEIHOELZRLIILD
THD, TS IEEMORKE, TrbbTHEY
R rEIZIONL. WHETE, BEZERAS0T,
wEpmT, (F (1, 28=10.13, p<0.01) tHEEH
HELL. Br#EEoxAEEBTE, (F Q 28)=
12.13, p<0.01) tEEEBALDLNIZ. INOHD
FREIZL D, £k SHE TI diazepam O ER
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diazepam B5H L MRBICERROL. Tob B,
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T
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3.0
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Recognition scores

0.0
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Fig. 13. Recognition scores on non-meaning
word memory test. D, diazepam group; P,
placebo group.

Table 2. Free recall scores on figure test.

diazepam #58I1330% E TRPPTHEM L LT,
3080 5600 Tit, NBHOEHENPLIVEAE
w7z,

2. HERE

g3, FER2OHEREKCB IS, DELPRO
BEERLZBOTHS. MEMORETRE, (F(,
42)=25.56, p<0.01) L BEEENHEL, DREOREK
BPEORBECHE LT, BEOET2FRLL. HH
THEEZRIHELT, BroXEFREd:
»ote. BEXD, diazepam ZEEBOBHBEBELETO
BB ET 2 ¢ 208, Mite RFEFMIC S 2EHE
AR MERENEVWEEZSNS.

#5113, EEREKCBTS, DL PHOKET,
BIMHEE2EDE, B2HEEIHDOEERLRY
DTHh3. HErEEMTE, FEELRDohL
okdt, BrEEORAEERA TR (F Q1 28)=
20.25, p<0.01) :XAFARTH M. Thb
5, EHIZICL T, diazepam ZHEN AL SN,
AREZ 0B» 6300 TE, 3025608 TOR
BT, 3o LEEHOENASNZORETH?
Zrdbhd. LoaLliss, BrHEZoREFHE
oo ehd, GHELHHOBFREL S S WELL
WEtT % L, diazepam 58 & WHBEOR I, &
WA LNDTAHEMENDI EEZONS.

% 3

EER 1D, SHEKRE, BENERE, BOARER
i, BROZEPRS, BIUETLRNTIRE
THY, BHEREL L AENS X CHEERREE
WYz, BEPEBECHERLLIRETHSLEZLLN
3. INOORETIX, Wb DE L PEEORER
EEErROEb o, LizsoC, LROERL
D EERERICKNL T, diazepam OEEIL RV
LEzoNnD.

ZnETTI, diazepam NEELEBIINL TF
WrE5z 5L LRENSVY, BEERIZLLL
SHELHD, —BRLEEREIBONLTLEL.

group 0 sec 30 sec 60 sec
mean SD mean SD mean SD
diazepam 2.63 1.41 2.75 0.83 2.38 0.86
placebo 4.00 1.00 4.25 0.92 2.75 0.97

0 sec, immediate recall; 30 sec, recall at

recall at 60 seconds after stimulation.

30 seconds after stimulation; 60 sec,
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Clarke &™i%, diazepam #%0.24mg/kg BIRA %54
i, BFEERE S IRERERTY, REXNT S
diazepam OHFER I L ERELTWE. — 7,

Dixon 52X, BEREICE T, diazepam %0.1»
50.3mg/kg BIRPIIRS U 78 & nfiB R L ORI,

EEENA SN E L TWw3 . Haffner 52 1%,

diazepam ¥#EC0 T, 20mg & 10mg #HE5 L 1-Hi,

REMEREL 7)) v H—BEBAEREE2TT>72. X
ZHERE T, 20mg BE5E IR - ORE Ot
BT, BEECE» o0, 10mg $58 L R
ok, EEERALNT, 7V v i —RBEHEER
%}, diazepam BEOWMPT, HENROON L
WELTWD. i, Gotestam &%, diazepam %
BOLD 5mg ®ELKIC, S 7EBCIDRS
vERTRERTY, diazepam REFICHNFEREL O
EEEMoOLE T, BEEOEESAONTLERELT
w3 . Jaitteld 543, Wechsler Adult Intelligence
Scale (WAIS)® 04 ERIEE T, diazepam 10mg &
BEREIT, MBI, B5% 1RMTR, BELK
BOBETERLIY, 2EHETE, BESa250E
Dol bHELT WS, Jansen 572 ki, 10mg
o diazepam R EOH{ES L B#E, FEMECEY
T, #5%603 L1200 T, WEHLEEOEERD

Table 3. Differences of scores between the
first and the second task, and the second
and the third task on figure test.
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RELTVE. S5k, 7V v h—MEEERET
3, BERERA SN0, EEREREICS
W, diazepam 5 & B L OMICEREEN A
Sh, diazepam i, RIEARNOBREEZET &3 &
BRTVSE. kD ki, EECEECHT 2RE
T, REEPRSES L UREEICL Y, diazepa-
mOBEDCHFESRILLOEEbNE . AHEDE
BT 2REBORMBIT, SORD, BEOLIRE
FHELDOTHY, MROKMED, HBITITo 2 DER
ELIZIZERET, EEORE L L T, HENER
bl DRIMERRL TR, ZOZEiX, BORE
ERECORBY, RACHOEShTWE I L%, H#
BY2LDCLbERATHL LEbN, EEROL IR
FHETIZB W T, diazepam OEEIINT 2 B2 & 1T
LRV EEZ b5ND. diazepam i3, BIRARESE1S
ST, MPBEIFERERD, ZOBEBEHI L T
ERESNTBDY, AFETR, BE5BRISO»SH
BEHBRLTVEN, S5 REHAIVRELHED S
», TVBEOBRERToLBEIIE, diazepa-
mOFEEDALNIFEERDZLEbNLE. SO
BRELLT, BREOBETCERNLME &, diazepa-
m OIMFBE L O, EELERCNT 288
DHBZEBBLECED D EBbN5.

Table 5. Differences of scores between the
first and the second task, and the second
and the third task on word test.

group - 2)—-(3) group LV—-@2) @-®
mean SD mean SD mean SD mean SD
diazepam -0.13} 0.93 | 0.38 | 0.99 diazepam 0.38 | 2.34 | 0.8 | 2.15
placebo —0.25] 0.66 | 1.50 | 1.32 placebo 0.256 | 1.20 | 0.75 | 1.20

(1)—(2), the score of the first task minus the
score of the second task; (2)—(3), the score

of the second task minus the score of the
third task.

(1)—(2), the score of the first task minus the
score of the second task ; (2)—(3), the score
of the second task minus the score of the
third task.

Table 4. Free recall scores on word test.
group 0 sec 30 sec 60 sec
mean Sh mean SD mean SD
diazepam 6.00 1.66 5.63 1.73 4.75 1.30
placebo 8.00 0.87 7.75 1.20 7.00 1.23

0 sec, immediate recall; 30 sec, recall at 30 seconds after stimulation; 60 sec,
recall at 60 seconds after stimulation.
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Abstract

This study was performed to examine the effects of diazepam on memory. In the first
experiment, twenty normal subjects were separated into two groups of ten. FEach subject of
one group was injected with diazepam at a dose of 0.2mg/kg intravenously, and the other
subjects were injected with saline intravenously. Dot-perception test, verbal-perception test
and rod-perception test were performed in order to assess attention and vigilance. Free
recall and recognition of figures and meaningless verbal words; free recall, cued recall and
recognition of paired verbal words were also performed. In the second experiment, sixteen
normal subjects were divided into two groups of eight; one group was injected with
diazepam at a dose of 0.2 mg/kg intravenously, the other group received saline. The
figure test consists of three tasks. In the first task, figures were showed to the subjects and
they were asked to recall immediately. In the second task, subjects were asked to recall
the figures at thirty seconds after the stimulation. In the third task, subjects were asked to
calculate from thirty seconds to sixty seconds after the figure presentation, and then asked
to recall the figures. The word test consists of three tasks. In the first task, subjects were
given words verbally and asked to recall them immediately. In the second task, subjects
were asked to recall the words at thirty seconds after the stimulation. And in the third
task, subjects were asked to calculate from thirty seconds to sixty seconds after the words
stimulation and then asked to recall the words. In the first experiment, there were
significant drug effects in the free recall and the recognition of the figure test, and in the
free recall and the cued recall task of the paired word test, but there was no significant
drug effect in the other tests. In the second experiment, the diazepam group significantly
showed reduced performance on the figure test and the word test. In the measures of
forgetting, there was no significant differences between the two groups. The above-menti-
oned results suggested that diazepam has little effect on attention and vigilance. Diazepam
effects both on visual memory and on verbal memory. In the visual memory, diazepam
impaired free recall and recognition. In the paired words recall test, diazepam impaired
the free recall more than the cued recall. Diazepam reduced the capacity of recent
memory, but had little effect on the forgetting.



