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Decrease of delta DPG-P wave amplitude evoked by
mental arithmetic and static muscle work

Takashi TAKEMIYA, Tatsumori FUJITA, Shigeru YOSHIDA
Takashi SATOH, and Hirotoshi IFUKU

Basic experiments on differential digital plethysmogram (ADPG) and the influences of mental
arithmetic and static muscle work on the ADPG were studied in eleven, healthy male subjects.

1) For obtaining the frequency-dependent changes of ADPG-P wave amplitude via preamplifier
with the time constant of 0.03 sec, model experiments were performed by sine wave and/or
rectangular wave. In the range of 1 to 3 Hz, sine wave produced approximately two fold of amplitude
increase whereas the rectangular showed no change. Input of DPG and/or ECG wave seem to produce
the same pattern as the rectangular one.

2) ADPG-P wave amplitudes in hand and foot were compared by the simultaneous recording, and

low amplitude in ADPG-P wave and slow response in the time-dependent change of the wave

amplitude were observed in foot.

3) ADPG-P in mental stimulation decreased rapidly whereas heart rate showed the gradual

increase.

4) ADPG-P in static finger exercise decreased rapidly with the increase of work intensities
whereas heart rate showed the work dependent increase.
It seems reasonable to conclude from these data that the decrease in ADPG-P wave amplitude can
be derived from the decreasing influence of cardiac output (SV)'via sympathetic nerve activity.

w B
FERAREIRE ORI 2 E TLIE - IMERD
TR L U TIRIREZ QS C3Y, 272, B8
RELDOIEEE L TLEEOSF THRREEH T TE
oo F UL, EBEEFEOSFICENTY,
EEREREEEERL DD, EFHFORENE
BENT03), EESIZEORE bR
B, EEEOLE-MEICE 2S5 2 THRR
SRR (DPG EMH#HT 2) OEMREHFIIER
ThH 2, EHFOEREFTENRD ICEML WD
W ZF DRI D 5 b P (ERA) ORF&ESTT

LIRBIIERATE Wb OM EEZ, EHERIC
B B IBLERMAIRE (ADPG LEEFRT 2) D
7o b TONHERZHRE L T & 725,

KT, RUEET b LIBRERIE SR
FRISIESS CIFESME T B 2 L, MOREPES
DEFTH 5 E AL BRSO (ER TEHRL T2 D
patterns £#E19 3 Z L R P2 & D, PIEICKIE
TILR L INEROBREHER I DWIZ0EEE
EPEHELLISETOROVEL 2 TWVRD, ZD7:
», AR IIREMELER L BITEEAR
2RV, ZORIGREMT 2 & B2 HRER



1T

— 228 —

B DT b AT O PE s o B LR & R
AR ORISR ER L 72, EESIZZID LI R
FEEi 2L, ADPG-PHOAHNEKE & 5w
L, EEEEEOEBICSHETNEFEEEHS
T2WERED DD TH 5,

RERH IR

1. # B &

AW O HIEERR, FHESEERE CRIHTE
HEERICR L HRE XA ORE 2 FERET
THY, FEpd21~28TH o7z (Tablel), I
e FRRISY, SEIOERIC T b HERE D —
BB IRE RS 52 72012, B 5 h UDEED
TR 2308k L, ERH R SR EM I &
S\ & 5 EROIREE 25 T % HERE 2 &5
AL,

2. #|  ®

BARKFEERY (DPG) @ #lE & # E Ik &
(MLV-2201, HAMNER) & oz, FEAIEHET
OO B B S N0, FERATEMS R (ADPG)
X DPGH /7 2 #sralEE (FEEH0.03%) 2F 72
RRABEEERCEEALL DO THZ, IO
ERIT EREE 2 EE I AN FREBRDER I
bETWTEDOLNIDOTHY, MOBEIRIEDE
REMV/VTH 5, ZOMDED R »TREERD
MR T BWBEPEETH S,

ZOMOMET L L CREBEMERHRSE (GSR-
2100, HADEERD, BEELIOHE (beats/min),
W AR e & R FRRDER LTz, ST o i3 NTY
channel D 82 > v 12— % —{ & polygraph TH2

RLU 7, BB T NTCERERORE R EREHD
b LAZMIBAML TEREL 72,

3. EERETE

12 U I ADPGE I B4 5 ZRETZE 2 1T\,
DB _EIR % 18041/ 5 £ KRB U 712358 DR EhF
SEHT O B e M RIRIEORE 2 2 h 2
NIEE & BRI DWW TR T 5 2 i L7z,
/2, REEC Y 77 v 7OMES LI ITET
BIRE L EITICH B R DO ADPGISEHEIZ DWW T
TR R FTH L 7z,
WIZEEBRTH 5 BIHEERFDOADPG-PEE
DEIE iZcontrol> & — FRF-HEA T RBE
BT ORtE-~RR 7 >BDIET{T 72, ADPG
CHROFRHEZEABENKEELRERZNH S &
Bbh, HEWwETLTER LT,

FRH S VR 2R O ADPG-PI & O HIE 1 i B T
DMosso ergometerD{EMH & 2 DHEAFTD £ v
b TITR 020 T DORFTED T uE R I3 ]
OEUBIC LB HDTH 3, ZDIFENTHHEL
ERIROBEY TH L. E 2HTEDO VA ¥ —oik
T T v AY 2 —F 180 ERIEEEE BEH— A
EERBARE->TERINEES (kg), AIERMH
71 EESESEIOREHRTRLET SN IHEKRD
HE (kg) 0LEEohlbDEE\», ZOHE
ER2ORTIZFDI0%, 50%, 70% 0 AT % EE
L7z, Mosso ergometer D& I3 FED IZ FATAY %
BRTHY, RFOEF I L BB IEFE
Ehas, HBEOBERZATL ZOWECEEE
D BLETE BRINE 2 5N, HHEFOIRIERE
EOLIEIME RIS DSR2 « R & OBRFRT

Tablel Physical characteristics of subjects.

Maximal

Subj. Age Heigt Weight Hear*t Blood . finger flex
rate pressure

strength .
(male) (year) (cm) (kg) (beats/min) (mmHg) (kg)
S. W 21 172 67 52 125/78 7.0
T.N 23 174 65 62 118/76 7.5
K. I 22 175 68 53 120/72 8.0
K. K 22 171 63 62 134/82 8.5
S.H 24 168 72 46 118/76 10.0
T.T 24 175 65 45 110/74 10.0
H. 1 24 166 59 62 128/80 10.5
M. O 27 160 64 54 136/76 11.0
Y. Y 28 165 68 59 118/72 11.0
M. M 24 178 65 53 120/72 11.5
C.N 21 167 75 56 114/68 16.0

* measurement at rest
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Simultaneous measurements of DPG, ADPG (hand), ADPG (foot) and heart

rate. Arrows show the onset and release of mental stimulation. The records
indicate the characteristics of ADPG in hand and foot.
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Fig.2 Influence of mental arithmetic on ADPG, GSR, heart rate and respiratory
rate. ADPG decreased markedly in parallel with the response of GSR,
increase of heart rate and decrease of respiratory depth.
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Fig.3 Average changes of ADPG and heart

rate evoked by mental arithmetic (n=
5).
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Fig.4 Influence of static muscle effort on ADPG and heart rate. From the upper ;
Percent of maximal finger work by Mosso ergometer, tension force, distance
of finger movement, ADPG and heart rate level/min.
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Fig.5 Rapid decrease of ADPG in the initial
stage of static finger work. —QO—:
30%, —®@—: 70%. Maximal decrease
was observed at 5 sec after the onset
of finger work.
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Fig.6 Graph representing the average
changes of ADPG in finger work and

mental stimulation (n=5). —O—:
30%, —@®—: 70% and —M— : mental
arithmetic.
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