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LEAD-STIMULATION EFFECT UPON HUMAN
STARTLE EYEBLINK REFLEX

FUMIO YAMADA AND YO MIYATA

Department of Psychology, Kwansei Gakuin University

When a weak tone precedes a 110 dB white noise, the acoustic eyeblink reflex to
the latter stimulus is modified, depending upon the temporal parameters of the stim-

ulus configuration, This phenomenon

is called” “lead-stimulation effect”. The

purpose of this study was to clarify the turning point where the effect of the lead-
stimulus upon the reflex changes from inhibitory to facilitatory, and to verify the

hypotheses of facilitation effect proposed by Graham (1975).
graduates were tested with a variable ISI design.
ing point was around 400msec or less in ISL

tested with a fixed ISI design.
valid.

APFEIL, BB LTELS e+ OB REZE
LT, REgMERE (S waFTaHk Sy 23,
R JEFTEEDREDTRATH b0 ThH 5.

AWF e TH W bR S BERER RSN, BERs
(startle reflex) LIFiEhs—EoFERHOHT, &D
BER TR, 2O HE R e RS TH D &
EhTwb (Landis & Hunt, 1939). Uz L7g 28 B,
B H R e BIER N, Bk ES, Eeoy
B DEMERC X > TRGREBREZTD 2 & b
“Fh (habituation)” REIESTOHIECcLIE LIEH
WHRTWBREHEED O 2> ThH D (fck 21F Davis
& Astrachan, 1978 ; Davis & Gendelman, 1977). #*
T, HF, BHAEERZOEBCRS T, oL, &
MY DOEE T L H B ETHESE (lead-stimulation
effect) DOPFRICHTHHIFOIEL LTEHL © W
ZXosTHWHRT WS (Graham, Putnam, & Leavitt,
1975 ; Hoffman & Wible, 1969 ; Ison & Hammond,
1971).

U Ko —i 1k B ANBEEARM 53 £E%
WM ST X 5.

P OARMXOERE By, BIFEHEEERFEIE OHEE
WoeE, ERENE EREAR IV AEREE 2 W
P Fe, ¥ T =B O E 1 BTk KO R TE
BRE GLEEEE) X viHIeBe. ESBR#L %
N

In Exp. I, nine under-
The results showed that the turn-
In Exp. I, 36 undergraduates were

The results indicated that Graham’s hypotheses were

ETRHHR

FATRIHSIR &%, TR EF TS BERRERRIG
(overt response) # Mg L2 7a\ Mg & DOHEEHIE (S0
%, B gt R (S whETAINT S
XS THELD, S CHTIRGEOEEFHROZ &
ThH5. OERTHEEFCET sHEOEIITF L
&L, ERMEROER LTS LTV WBRTH D
2%, Graham (1975) %, b FOEEEREELHEE L
AT LT, ToFRoO—BHERE, BROLDD
FRHZRIEL TS,

FEATHHEY RO — M IR#NE, Graham 1§t 5 LT
D3/[CEHTHZENTES.

1. S, & S; oEIEIFE (Interstimulus interval :
ISI) 7% 10—800msec D, EFEDINE &1 B o &
ENELS.

2. Sy % Sy OBIREEE TRBMICER S h, »D
ISI A% 1sec DI Bk, RatE, WL LIRERIRE S
7% (continuous-S; facilitation : [IF c-S; {ExE%)5
LIEED).

HEo 2 S onwTix, e o HKE (Graham et
al., 1975 ; Krauter, Leonard, & Ison, 1973), 5 , b
DEER ST (Hoffman & Wible, 1969 ; Ison & Ham-
mond, 1971) % 1% U, v+ o BEEKS (Ison &
Leonard, 1971) ®°-~ + o B MIEIERK St (Stitt, Hoff-
man, Marsh, & Schwartz, 1976) B\ T LD SR
B, F I, Sy N E W ¥ (Buckland, Buckland,
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Jamieson, & Ison, 1969 ; Ison & Hammond, 1971 ;
Schwartz, Hoffman, Stitt, & Marsh, 1976) “C& -~ T
b, WREOWRECREBOZE(L (Stitt, Hoffman, &
Marsh, 1973) TH-THAELIRELILFETHD &
ENRTVD. ZhICOENZ, ROHE3 ORI, et
HHERE L LICBEICOABIE I T 5 BEREEVFE
THD.

3. Sy DEFRN, S ORI VEICKE T A E A
(discrete-S, : LI'F d-S; LEEED) %, ISI 232 sec [
ERL B E, v b REBREL LB ETORMBENE
U5 (d-S; {RHELHF).

BED3IODHEDSH, 1. O S ekt s KHED
BRI O SHPERS W EERETDH S
2, 2. D Sy RHERPERIC O TULREER T S B R°
|EERL TS, Tibb, oS OREMATILRERE
HERIERENLCENTH L2 X ), REPHRSR
BEhdEwd o, Graham 13 2 h % HERIE
1E# (classical-activation process) & I A 7S, 3. @
d-S; {B%Ezo\C Graham (I, RIBHZRGE LT
HEps IST it AR Lic s &, B XU IST 28 R 1T
T ERBT B EHEE e LR BEST, T X
5IcREix e T w5, Tinbbh, DERMET LT
Lk, ISI gz S, b3 % % iz [ (orienting reac-
tion : OR) MUk &%, ZLTISI N ARETH-
Tol kix, MBI EREND Si-S, BT B HEBRED
L ORI HEEE A S L ERTS. 20X
CARMEEENEVEE, St et OR o EhiEh
(Sokolov, 1969), =Exdr, S, & OR % Wijm Loo0
B, TOME, OR offtkl LToOREMOE T ERET
S; DATIMEESh, REF L CIeDdTHAH S L
Graham 13{EE L7z, Lind, 20X 5% OR 201k
TIREZREOARBOEGRCIE, BRICHEEELHTS
b DANFFORBAYIL BTN D@ & 2 1 —ISI e
S, DARIFEETFRL LS EHEELERTLIE T
NUBEABEREFEEIRL TS, 20 X5 e {KED
© Graham %, d-S; {@ERE AL ETEEL “E
- B (orienting-attentional process)” & WA 7.
B

AW, o Grabham O{FEFICR-> TTlebh iz
LDTHBA, ELUTD 2 FicounTERIB %
z 7\,

1. RBORBEEREIEO X 5w, ISI nKRERER
DOEDTHD. FEROWIETIL, TExie IS CRETH
BEDEA SRS Ty, S X35 KAt NG 2> HIE
HEANEZDRRENET BRI OV, WERRS
BRI ST ie, EER T T, EROBELR
ETHTLEHMETS.

2. FEROWIIEL, 13 & A EDERENERE B E

H49% B6F

TRAVWTWS D, ERBFENEHTH 0. ERI T
V, PERARISERE B A o B i BRI R g
®, Graham o d-S, (1Bl 3 5 KE—EM-EE
BRE— D FUE AT 5.

£ B I

vt OBEBERSEIEEL LT, BTREEEORMAY
Hithd X VBT 5 o0, HRENEREETE b
L, W CRENDHROIBIEEFETS L%
HE9E 325, Fot, IST & LT 100, 200, 400, 800
msec @ 4FEAFEY, M T Sy I (d-S; A c-S; 7))
DOEELBEHT 5.

F &

WERE K¥EEoR (BTF24, XT74). £
18—22 BT 20. 0 5. @B Z OO HERERERIL /s
W

#E a. BARKHORE  BWEHAREHE, Suda, Ta-
gawa, Ashina, Takahashi, Takagaki, & Mito (1959)
DHECHEL ML EBEC X VG Shic. TR,
B v—agEEShicd o, ERESMA X AR
FieXrBA L, oDty F B hicCdSt
ZHL, 7Yy VERYRT, BMACIZAEE(LEE
EZE BB ARt Tohb. 7Yy PEE»D
O W, SR EAGESISAEREES 1117
Xy DC High, MutBlrvr+257 851tk b
_yExIgEahie. Gain (3, HREMEEE © EEAD
A E 20 mm e B X O A SR, #E D EEL 50
mm/sec TH-7c. b. FEk: S, 1, TRIO ##l Au-
diogenerator AG-202A X ¥ n b 1000Hz o i
FT, 67dB(c) wHA S, ek d-S, &
I% 50msec, c-S; &fhTix S, ERIMHEHS Lz, Sp X
50msec i At © 110dB(c) wHM I hie. S
LS, Lix, TAKT #A#i~, 7 3 —v THS5 24 L
THBRZEOTHHER Lic. MRBOBMBZED, T4
Oan ICEHRBLID Yty b & <—1C X DEIHE
h, THEOBA L v g7 A 8Y - F¥Y v— NR-
HS5V il bRz, BIOSIH B2 DB LOMB T
DEFENL & B 1msec UITFTho k.

FH 2156X13X177cm v — A KA — AR ED
NREEFTFICT oo i, WEEEoREHR,
1m FIAOREMER 55 FEREL A 4 — Ve ECsE
B, TEHRTERLRBETHS IO HRSh. &
PETOMETH 3 oK EHMo DB, T oRIERTIO
ERpBmIhie. fIERIIE, &% 8l RfTrbik
D, 9 fTH 17 ry 2L LT 7 my ZMHEKRERS
e, %72, 2120, St ieXoTHELS S ikxiids
B0 5 I RHERD R A s 5 fe e, Sy oot
& s Sy BRI X Bkt 13T L, ISI
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4 f& (100, 200, 400, 800msec) X S; DF (d-S; & c-Sy)
DEBEENDD 8D S-Sy LN EFEh T
B, Ihb 9L, T ey 7HCERIEFA—E
HREY, 9X9 OFF VvHKRERLTERSH, 94D
WEREIL, FREPRZDT T VHRORES “477 hHE
Ea% 51F, WERERECE T EEIERL Y v & =2
S vARRTWS, 7RI (inter-trial interval :
ITI) i3, 25, 35, 45 sec » 3 ENEIFARIERFCHAWD
h, i 35sec TH o T

HROME S, wxTAREE LT, S, OBfifaEk 20
—120msec Bl 0.5mm LLEDsih B D H b~
VORNOHZEGHOME L Lic. RKiHEIE, S fAEE
HEORROR Y OIRE[EEL mm BACHEL, NEE
WUTHES I ONSR E Lic, Licdl- TFHERE
TEMAEHETH L L.
#® B

RE§IBO#HSR Fig 1 (A) &, PHXHEY ISI ©
B L LTS BT LR LIcbDTHS. ISIXS,
OO AN EfTieoTck &5, IST OEZHREDHZA
BETH-T (Feen=7.80, p<.005). ISI 28 & {7
BEONTREEIAELI MBI EAREND., ek
Si-Sy LMD BEMBEXY LD, PR TR L S,
BRI oSt o REBEOEXRELCESD
7, 100msec o ISI 23fWBhic 2 & DR BERE R
ENE SR (d-100 44T fe=4.19; ¢-100 & # T
te=3.52, Lbic p<.001).

FEEDEEIL, Fig.l (C) @RI TWwB oK, #f
HSETORHEEY 1 & LIHEMETH O I BES
% (modification ratio : MR) oitlnbdRI 5.
S HOEER, ISIOEHROZ R FE T
(Fs,00=5.97, p<.005).

BEDStcoDfERN b, BEINHRFS 100 msec
o ISI i34 Un Ay, 200, 400msec & ISI 8L 7B
ohTH%EL, Fhll ko IST Clk{E#EsE1E TS

El
3
E]
3
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WREMAR SRt Fh, T X5 iR, TTORE
1R8FF7 =y 76T TWBZ L Figl1(B) » b
RENB., B WTY ISI0EHBEOZNERETH
st (Fs,e0=3.38, p<.05).

BrEORE Fig 1 (D)1, B4&E0FHRENERY
ISI OBIE LT Sy ORMZ L RR LIzbDCTH B.
SEOMOREE, ISIXS, o MO X EFANBERT
(Fa,00=5.25, p<.01), ISI 0X&E <« EHANZR LR
Tz (Fa,e0=2.51, p<.10). %7, HHlG ML LETS
L, d-S; & ¢ ISI »% 100msec, 400msec, 800msec
DI (t5=3.64, 3.12, 3.61, p<.05), B L c-S; &
¢ ISI 7% 200msec, 400 msec, 800msec D (fg)=
2.70, 3.62, 5.84, $<.05), FHFhAEZICERITEL
7%t
2 B

REFEORERE, TATRBEIRDINHED bIRENDZ)
BoZ{bsst 200—400msec DEICHFETH T & & R
. ohig, RROMENLFHINBEL—HKL, S
OREFNIIFHRIRCITFE Ly, REDRCHD
b BEEL L —7 % (Graham et al,, 1975 ; Graham
& Murray, 1977). %HE, KEBRCcoOKEE ISI ©hH 5 800
msec DO, cS; DEEEMN d-S; T EFEE I E¥boTt
(te=3.17, p<.05). L L7Aih, 800msec o ISI
ST, REHRIABE LR DMl T,
O & ) DERED R IR &R Licied & Bbh
B0, REHREIEB R EHE L Licd oTilicn
TENWRBIRLS.

RO, o ISI KETHRESRE R L.
Z ik, Graham & Murray (1977) o #EE & —FT 5
25, g8\ IST &fciz il 28 4 U 7o Graham et al.
(1975) OWFZE LIx—ET, KEBRCcoOE IST &4
CTOERREN d-100 & c-200 ML THEKE I W
Teblsholcl ExE 2 HbE¥ s &, - ISI &fFTo
WRFER, BTRBEELRGT 5 ETIER B S

Mean eyeblink amplitude

[} -
100200 400
ISI

800
msec

0 bbb,
100200 400
ISI

Fic. 1.

.
800

msec

1.6 )
o] ) e . 9o
* .
8 / g S 2, W
0 2 Eh 0 T0
7 gL 2 y g o 5
4 E sl s g 3,
6 / & £ 8 = 60- 0'\'9-\3
= 5 o] =
s 4 = . .8 / 50 Sl
/ E % 68 5
nEd by g 2 40
H
3 g4 £ 30
y, = = 2 )
[(] T T S E 0

100 200 400
1SI

800
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00200 400
ISI

800
msec

Results of Exp. I. (A) Mean (geometric mean) eyeblink amplitude over
trials, (B) Mean eyeblink amplitude in the first trial block,

(C) Mean modification ratio

(MR) over trials, (D) Mean reflex-latency over trials as a function of ISI for each S; type

condition (+++O--- d-S;, and —@— c-S;).
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CERTREENRD.

2 B I

FEBR I TIL, 800msec o ISL £ECHE I REED
R BIIB LN D - 7e b DD, ¢-S; LT ORERMN
d-S; &HETFTofERYHERE R LTI, Graham 28 7 &
Uc iy ORISR A 800msec 3L ISI 2 HIEA L
DA EAVRIE I i, FEERRT T, Biko Graham
DIRHEZI R BT 5 RN T2 L AL T5.

Graham (1975) DEFICHEXE, EBR I O X 5 RE
76 IST &b & & TIXBERI RO RABRE L UTERT
5 b0, HHRMREEE & E-EERAEOWERT
B, oSy REIZFEIINER CEAL, d-S, &
CIEEOZNBEITIERATS. L, —& ISI &
DY ETE, EM-EERBRIFALLTVEEZLR D
DT, cSH{EEDZMNETLD ERETED. TDXdk
BB DEBRLIIEE I . AERCX, HBEII—
FD ISI ¢S, & S, #ZFo3F%. ISI 2/ (100
msec & 2000msec) & S; oM 2 f& (c-S; & d-S))
i1, FEOEEOD LEHMCEREESh, bhbeT
R EOBRE LT 5.

F Ok

WEhRE A¥4364 (FL&184). Fidix 18—24
BCEY 20.1 8. 2B oBOBRERBIL .

#EE S, OWENERI X 2dB (- 65dB(c) T
%0 f:f[ﬁﬁi, éf%% I k [ﬁ] U’Cgéo 7.

Fht wREE, S oF (¢S, & d-S) & ISI 2%
(100msec & 2000msec) DELEIHEND 7t 5 ¢-100
FE, c-2000 £, d-100 #E, % LT d-2000 B o i 4 Bz
BT ONEIEEACE Y HTHhI. WTFholTtd,
Si-Sp S L S BRMESRIZ X B HEHI&MEN & 18 RIT T
O3} 36 #fT7H ABBABAAB:----- D EFTEL bR,
#1387 2B H&ERE2bh, FoOKRORIGE
T X o CTHBORIGHOEE NS Z D LI L.

ITI, #R, HMEOMMERLILTERI L A%T
5 S7Te.

#w R

H1RGD S, BETRK X 5 M4 ETOFHRH
B3, c100 B, c-2000 £, d-100 £, d-2000 F o JE
k&L, FRhFN 47, 4.0, 3.3, LT 2.9mm ¢
BHoteny, HEoZIEE TR (FLD, 4FEORIG
HIZEBETHD LR, UToohcks.

HEOSHIIL, ISIXS, OMXRFTF T r y 70 2X
2X6 O 4 #aH (Lindquist, 1953 o Type M) # i
WBD, S, MIEIRI X A FEEISGM:, Si-S, &, BE
ZhE, £ U TRBIC SRR ORERO RN,

S, MMERICLDMFKETORSE Fig 2 (A)
X, FEBRRTIH, S, K¥M T ERShicft&ETo

49K H6F

FHRSEY, 3ETR 17 e, 7L LIRS LERR
LichboTchsb. IS, S, oMo WFhoXRd A%
Tikie (FL1), BFOFEHRE (Fe,160=18.02, p<
.001) ERAFTXS: O M (F5,160=2.88, $<.05) ¥ X
OERAT XS, OF XIST (Fi5,160=2.64, p<.05) & [z
HEFANERE TH oo, ThHOKAIFRL, c-2000 3¢
DHEPPITOHERICAE S REHBOBI B ER Tl - 1z
ZE (F5,40=1.96) iFHRTHLDTH- .

S-S, #HTOREE Fig 2(B) 1, Si-S; &4
DVHRHBEEFHELCET 7 7y 705 E LTRIRE
LicdbDThs. GFEHINORBE, ISI (Fu=11.75,
$<.005), S; DE (Fs=6.381, p<.05) ¥ X OE1T
(Fis5,160=5.35, $<.005) OEFHENETHLHNEETD
ote. Fie, RfTXISIXS, OROKREIERLAERTD
s (F(5’160)=2.31, p<.05).

ThhofERE, 4100 FERV 3 HENERRRAT
ORI E > TREEOHA % /R L, 2000msec o ISI
1% 100msec o ISI kb3, ¢S, 1k d-S; X v dZh
Th—B L TRHMEENIAEFVLZLERLTWS. &
bic, d-100 FEcrl, SRR b—E L TEW 4K
#ErE Lok,

RFABOEEHNR LTHBRLRET 2 die,
FFRET LI, St DFE (S-S Kl 2 HiblSMH) X
RT7 ey 705G HTIRo . TORKEE, d-100
7t (Fu,9=23.75, p<.005) & c-100 B¢ (F1,0=9. 69,
p<.05) THELIHES, £ LT c-2000 FETHEMRRE
ENRED NI (Fue=9.48, p<.05). d-2000 FETILif
C1—=2 7wy 7 CHHNRET, 3—6 7T ry 7 THEY
w1, S OFEXFET IRy 20 R EAERH (Foa0=
5.58, p<.005) NAEE LY, BELRE I ADRich

mm

mm!
7 (A) 7 (B)
<
£ 6 6
B .
I o, 5 \
R 33}}\/'\. oo e,
= N 3 —
% 3 ‘S“‘ \.,—o 3 AN . *
£ 2 A e
s" K'“""E& \\.\ o—o\o
1 1 o B e---e
P . L emr¢T | o
1 2 3 4 5 6 1 2 3 4 5 6
Blocks of 3 trials
Fic. 2. Mean eyeblink amplitude as a func-

tion of number of trial blocks for the four groups.
The left panel shows the results in S, alone-control
trials and the right in S,-S, trials (—@— Group
c-2000, ---@--- Group c-100, —O— Group d-2000,
++Q--+ Group d-100).
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- 7.

Wiz, BERZHREEDORTICHE > Bl & O L& :5%)
ReBET 200k, BT LEOHHLGETORHEY
1L THERRELSHTS. Fig 3 KMRIA TS X
51z, ISI »% 2000msec o 2 #£1% 100 msec D2FELY

Hiek &7 MR % (F3=31.52, $<.001), c-S,
DEXDRC 28T d-S; ¥ 52 bhi- 2B X vk
MR % (Fu,5»=9.65, p<.01) FL%. L, AT
Try 7OERHE, FEREERIVCThIAEZT Lk
Mrote (F<1).

Ele, FED S4-S; FEOBERRITE T LRy
RILBERICN TR D, FEOWTOREE, S o # o E
HRIIAEFT (Fu,sn=5.45, p<.05), ISI o Fij5 %

BRI b ARd o te (Fun=2.27).

PlEofERE, EaRBEhE A ST ok Rk A
LEEINIWI EEFE LTV,

REFEEORKR RKEHERRL, ROTYENEZE TR
ORI ER L CHH L. Fig 4 13, £BZL0F
BILAIERE L B R, Si-Se SfE LB w5
TR LIchDThs. ISIXS, OBFEDSHS Ve
fTisotcbz b, ISIXS, DFJEOZTEIERH D ZNEE
Thote (Fun=7.89, p<.01). & iux, 100msec
ISI %, S¢Sy Lo BEAFHSHOEET b L £
VLORZKE L, 2000msec o ISI CclrMficEiEIh T3
TEEHLHLLTWD. B Si-Sy 4ol & ikl 4p:
L DOBIFE L &5, 2000 BETOREER S-S,
SMEDRBIGME & D bR E DD o 7o (f=5. 35, p<
.001).

E

FEBAERIL, Graham (1975) o R¥EZEIC BIT 5
BEHREYZETH EEZ DS, TR, ISI 5% 2000 msec
THo 2D S-Sy k& S, BB X 2 Hidl4k

1.6
1.4

° o—
1.2 X\ °
1o ‘/O . ;/ \o

Mean modification ratio
Q

1 2 3 4 5 6
Blocks of 3 trials

FiGc. 3. Mean modification ratio (MR) as a
function of number of trial blocks for the four
groups (—@— Group ¢-2000, ---@-:- Group c-100,
—O— Group d-2000, ---O--+ Group d-100).

HORGE, 7cb O REHEROEL ZIUIH SHhTh
B. Si v Sy OFT ETHEEET S ¢-2000 FTREER
Si-Se KO FHNREHBEII K XL, REEIGLEHESR,
FATRBOC X2 RERH BRI H HbhTwb. —7F, S; o
M THR 1950msec DEHEENT Sy NER I3 d-
2000 BT, ISI AR LChBicdrndb b3, Kat
8 FERERO VLTI R VT L BE R B R E S
Nieh o fz. Graham ORFHM Y, KERD L 5 h—E
o ISR AT, WERE R ORI R R
EV D BB ER ¥ 3, RIS
DEDPMER L, ZO X5 RN E b Lifiscx
5.

100msec o ISI A3HGBIic 2 BL, %KI4 Si-S, &
O REBENFHGHEORGR L D b EE e, &
TR L5 IEBIR I Z BT, Lk, d-100 o
MEDRLBRE T, Si-Se LU DRI L IEOMR X
S, EBREWD DR SR EERHER: LoD, ¢-100
BLOOHCRHERI -t Zhikfekoe +o
B H AR L LeBhe L1k —%%e 3, WIFhowse
CRWTHE IS coMiHziRe S; oML E
BT L s hTuwinys (Graham et al, 1975;
Graham & Murray, 1977). =0 X 5 7cks B3, —F
D ISI WA ERERCEEOESN L LR 7o W
23, SHEOP I L oMo,

AT, AR - WHZE L DB 1 R/TE
nHhbbh, AMTORBCH- TEEYLS Z Lkt
FID Ty, T DT LRI IO B
BTHHZLEBRL IS, MR- TY, it
B0 TH DL R 5 E4HEREHREB% (UCR dim-
inution) » X 5 7o #EEMOIIEIGE (Kimble & Ost,
1961 ; Kimmel & Pennypacker, 1962) Ci7c \» & &
LA THSS.

msec

801
>
9 60 +
]
= 50 ﬁ—
»
= 40
&
. 30
= 2
10
0 S,-S:Control S-S, Control S,-S, Control S,-S, Control
=100 ¢-100  d-2000 c¢-2000
Groups
FIG. 4. Mean reflex-latency and SD

for the four groups.
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BT, M7 EThBHas, 2000 B T 0 FEER
13, BhoWRicmBichsn. c-2000 BE, Si-Se 4
fECilo 3R X D bR E A GEET Lichs, F—FKER
IR D BHFGRMETD, F3 7y 7 X VEKET
Lo 3L D I RELRHBELR L2OT, Bhirs
7ehy o 7=, Groves & Thompson (1970) 1%, & h icfd
THWES D 2BEHORT, B &R St
(sensitization) 23 SRHGERERE CEICINEN @) %,
BEINARIGENBRESh S LT 5. ZoFT
PE2IE, 2000 BELEBISGMECR LIcRERE, ko X
SIRIND. Tiobb, c-2000 FOBEREL, Si-S,
S CRBT 2RISR X 5 T8RUE S h, Kic
ROMBIGFORTITEE LT i L, Tk
RERFREIRIEBRTES. Lolien b T h
%, c-2000 BEoHERE o KISk, flio 3 BowikE
DL ED o eI E UERTCHDL T Litic,
oL, SEBOMEIL > THLMNEIh LS.

A& W B

ABFEOER I B IO TILLHE LM Tl &I,
1) EATHRRMAI R, TR & RAPEE R © R
AL e d e o T IREAN LR RN EEL,
FOLERE S ITI3IE 400msec TH B = &, 2) (L)
I B EERD AT L » Thbbh b D Titial,
Graham (1975) DAY, (i) BITRMOEHEHA
7, BBk (i) FBRPTAREERED T has 25 s
R E Uiz &, Z1LT 3) Wmahfe btk
DERETHHT LD 3 HCENTES.

ChBLDMRE L &, &2 CREFTHEBDROER
HEEETIRD.

Graham (1975) %1% U, Ison & Hammond (1971)
% Hoffman & Wible (1969) %, ZEfFHIEHxIEx O &
OOEETHB TS LEIBT, WiHRIE L REMRE L
ZROBHBTHALILISI E LTS, b ELFHRTD
BT X Sz, PRI R B Ui AR i B B SR L
<, 3HFXTRD Z OIFIRIRNZTEE VAL RR
FTUANALTE LD RMERBGE IR, XhEmkiny
ST LS MRAEEENESTHA S LT5HT—HK
LTWBIRTER . BED LA, ARMEESR
(Davis & Gendelman, 1977), @i 5 2 '&E (Groves,
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SUMMARY

When a relatively weak stimulus(S,)which
does not itself evoke an overt response precedes
a more intense reflex-eliciting stimulus (S,),
the reflex to the latter stimulus is modified,
depending upon tempora! parameters such as
interstimulus interval (ISI). This phenom-
enon is known as ‘lead-stimulation effect’.

The lead-stimulus was a 1000Hz pure
tone of 67dB (in Exp. 1) or 65 dB (in Exp.
I). The reflex-eliciting stimulus was a 110
dB white noise of 50msec duration. Eyeblink
reflexes were measured by photo-sensor appara-
tus. There were two types of S, presenta-
tion, i.e., continuous S, (c¢-S;) and discrete
S, (d-S,). The former continued until S,
was turned off, and the latter continued for
only 50msec.

In Exp. I the main purpose was to in-
vestigate the turning point where the lead-
stimulation effect changes from inhibitory to
facilitatory. Nine undergraduates (two males
and seven females) received 81 trials arranged
ina 9 by 9 Latin square with nine types of
trials ordered in nine blocks of trials, so that
each type occurred once in the block and at
a different place within each block. Each
subject had a different square. In each block
there was one control trial in which S, was
presented alone and eight S,-S, trials in which
S, and S, were both given. These S,-S, trials
were taken from a 2 by 4 factorial design
with two types of S, (c¢c-S, and d-S,) and four
levels of ISI (100, 200, 400 and 800msec).
The mean inter-trial interval (ITI) was 35
sec.

In Fig. 1 both the mean reflex amplitude
and the modification ratio (MR) were plotted
to show lead-stimulation effect. The reflexes
were inhibited in short ISIs and facilitated in
long ISIs. Statistical analyses showed that
only the ISI main effect was significant. The
turning point of the effects was about 400
msec or less in ISIs.

In Exp. I we attempted to verify the
hypotheses of facilitation effect proposed by
Graham (1975). According to her hypotheses,
the lead-stimulus facilitation is caused by two
different processes, i.e., the “classical-activa-
tion process” and the “orienting-attentional
process”. The former plays a role when the
S, is a continuous type and the latter when
the temporal uncertainty of the impact of the
S, is high, e.g., in the variable ISI condi-
tion. Since ISIs are fixed in Exp. T, the
orienting-attentional process does not come
into play. It is thus expected that facilita-
tion must occur only in the continuous S,
condition.

Thirty six undergraduates (18 males and
18 females) received 18 S,-S, trials and 18 S,
alone-control trials. Nine subjects were ran-
domly assigned to each of the four groups,
each of which was arranged with a 2 by 2
factorial design with two types of S, presenta-
tion (c-S; and d-S;) and two levels of ISI
(100 and 2000msec). The groups were named
Group c¢-100, d-100, ¢-2000 and d-2000 respec-
tively. The mean ITI was 35sec.

The results of Exp. 1II are shown in Fig.
2 to 4. As shown in Fig. 2 the mean reflex
amplitudes were in general habituated in both
S, alone-control and S;-S, conditions. But
Group ¢-2000 didn’t habituate in either condi-
tion. The measure of both amplitude and
latency showed, as expected, that the facilita-
tion effect was significant only in Group c-
2000 and not in Group d-2000, as shown in
Figs. 2 and 4. Although Group d-100 unex-
pectedly showed a lower reflex amplitude than
Group c-100, the inhibitory effect was signifi-
cant in both short ISI groups. Since the trial
effect was not significant in MR, it is clear
that the lead-stimulation effect is neither
acquired nor of conditioning effect (Fig.3).

It seems correct to interprete these two
experiments in terms of Graham’s hypotheses.



