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A HEINE A By, 3~4 B b
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FEATEER R B D S g S s h o
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DIRIMESEOKT LR REAVKRI S hie
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, ERISEREATR LS. BE, 5w
FRTH OIEBICEAORIBEh 2 HAT
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3, BLBELEETADOVER TH 5. TR
Hx, BEZLTRhERESERICEIL L m
RBAZ2E2HOEZ L I AMEREEHENS O L
1%, BIZOEL, BIcBEHRoL koS
TERE. BRALRFHIOKRTLE2HEBIC
ROLZENS ., DY ICERICE - TH
RORHNRELELTH B0, BRINULE
REOEBZTRABRPRSZ &, bz
NEFEREBRBRICE > TOEBZIINE3EEOE
BIZR L CR CHRRSE TS LR v 2 & &R
LTW3DTHAH.

5. EBIEMINE DL
BHHEKCES, HBCERA MU~V E
2EDIETIRSATERTS, HWVBED/ v
7 & S0RPRIERA IR LT T 0B Fibe s
TEoO THBEICHIDRE LT 572, L
LINTREZ BERACHIOERTMR D 5 TH
HHEHRIC X 3ERA LRV,

6. EETREET OWEHE OLEBX, Lo
FOFFVA—F Lk BEE

1R 4000~7000 m DEFT & LB H 08
BEOLEE LERA Y2 RRNICEET
DREXFTATVA—F—IC L BN FER &
V. ZOEBRTHVE T v A—¥ BT,
i) Zf{=H. 150X 150X 35mm, 450g TERK
ErI oo —HMBLY TV T —BX
O FM % EB» b5, FM %E03EEE
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DHLDOEFEA L. i) #A <w—. 81X57X37
mm, 400g T, 9~1143fic 1 E60~100FHFE
DEROEMBEEEITR S, HEhE XEE~
BPLOANE b —F5 L5 R
EhTv3. EEE—AOHEBREOLERT
6OFDIEIRETE S 4 9 43 30FbiRLE, flD— A D180
PRRERIOGEOKIE, Eicmo — A i
100 1L (E T10430R kI DI < A & H,
HEELF v LV RNLOBSR LAY R ST TTH
T oTed, KiE, ZEMBEZRETSZ LiC
IVEZZIANEZNFROLEBRERMT 52
ERHER. A4 e —F I EY g BEROIE
LBz 0% % CfEM L. i) Eigs. 135
X 120x 35 mm, 800g. BEICIZLEWT 125V
DFFEFRE/x column Fih & v 7. LE0 33k
Eﬁ%%ﬁﬁﬁbt?ay%Oﬁjybkﬁé
, B E»bEEERER L CHRE O KIRIC
BEINLZOESITz. FLA—F—EHMTO
EBIRIZIZ60¥ 1 7 1 100 E h O7ZsH (B
FEBILB) B
DEROREEBIC T EEME S AR H,
THICEEM & o 0 TR E TRE LS
O, —HLRPBEO LG X D, KEEAIE
TEZOLEBB - THEE . FEBRIE
HEMOPHEE Lk vie (5 9IX). wrE
iz N30F, 128%F, O22Fd 3 4 #358BA 7.
43[R U B ic Puente del Inca X v Ethic 3
EL, zO%1EMUEEZ CHE LR, 128
28H, 4200m DEHL I D B EBHLA L, #5000
mDC (FUvh)IZEDHEDS BLIZBFE., +2
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MU E TERD—E, BHT035m

DEEZDE LM iE 1L
S 7000 m FEBHEHISEL S 5
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i) EFTRETOLHK
BT BIE  OREERE O LR
Dy (SEHE©56~61/4y) 1299~
108/43 & EH. L UE{ERS
BT O THREIIETL,
2 SEBRICIXT0~84/4y & Tz
Sie. Dk b BEEER S
bRl (EHT 1 HDEL2~
14/43), BT TIXEBBIRICK
X 24~34/53Th 70, B
®EBIAT 5 L OB %
(5510[). B N Ti%130/45,
I 13136/4y, O ¢ 1X163/4 T
BT, 150/ 5% 5 L3
B BRSO RE RO S
RBLOEHS 2. 5000m O
BT T 2R D 803 4200 m
DEHD = h X VESCE
(90~100/4%). BEERMEE i #3 Hoil
CTOEHLERE Y D i i
5. BRABRZEI~BRELTY
DHEEEO TR IV Sk
B,

SEENF 00D —MITERT
B2+ T3 12 o h T 4

5. FcEERARE» T TRR
EEE LBAIiEE 0L
BERRVER &2 A EDD
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AT LI L TY, BEIFIAL

b g I B EE T L

ThY, HEE 3 AL
SRPEPI50/55Ex 7k 5T
(5] 5} By BBk O T 163/431C
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Z 5 < 4200m [ZEHEBORRLHERTHS D HoMEE, 2) PQ OWMHEREHBREICHED

LEbh 3. 3 (E1, 12K). }iﬁb:ﬁ@ﬁ&t{aﬁzomﬁm
i) BREFOLEX EbowTEHEML, RK-oTURERDS b H

BEBROLERITIEOD TEHMM T, 1) P . BickBRE I OBSELER T PEIE T

SLEEP REST EXERCISE

R R R

P 1 B Y B

Q Q Qf ¢
s s

P P P P 6:1
! ! JP“\\
ke 88" ke 144" of ,88"X 2 PQ- 13"

I SEC

ma Ay MR R FISE. WS EROTE = OBRETRT .

DZEfL (OY-#5rE O, IA-#Hh ).

Bl ZERSICERNOBBRE (R (0), TR 1) oLEROSH

TIME COND. ALT. RATE RR RHYTHM. PQ QT QT TIME NOTES

x1
(in Kom) (/ mm)( 100s ) ( 100s )( 100s ) JUDGE
pm 0:15 ST 4.2 88 68 N 16 40 P
3:02 ST 94 64 N 16 36 UL After 2 hr. ascending.
3:15 EX 132 45 N 15 32 P
3:29 EX 120 50 A 15 33 P Extrasystoles, inverted P.
3:45 R 96 62 N 16 35 N At C,.
4:00 R 5.0 97 61 N 16 35 N
4:15 R 98 61 N 16 - 3 N Low voltage P, appearing
11:10 SL 72 83 N 16 40 N {of u.
12:00 SL 71 84 N 16 40 N Flat P.
am 0:25 SL 75 80 N 16 40 UL ”
0:40 SL 75 80 N 16 40 UL ”
- 0:53 SL 70 85 N 16 42 UL ”
1:06 SL 75 80 N 16 42 P
1:18 SL 78 77 N 16 40 UL
1:46 SL 82 74 N 16 39 UL Flat P.
1:59 SL 65 92 A 16 42 N Compensatory extrasystoles.
2:21 SL 66 90 A 16 42 UL », U wave.
2:35 SL 5.0 68 87 N 16 40 N
pm 2:40 ST J 102 59 N 16 37 P Flat T.
2:55 ST 5.2 116 52 N 12 30 N Invertion of P.
2:43 ST 4.5 112 54 N 19 34 UL
3:00 ST 100 60 N 18 36 UL Pulmonal P, high voltage P.
3:12 EX 130 46 N 18 30 UL Decrease of PQ segment.
3:25 EX 128 47 N 18 30 UL ”
4:00 R 5.0 94 64 N 20 34 N
4:18 ST 94 64 N 20 36 N High voltage. P.
10:40 SL 77 78 N 20 40 UL
10:52 SL 74 81 N 20 38 N
11:20 SL 64 94 N 18 46 P Flat P, Appearence of U.
11:32 SL 1 64 94 N 20 44 UL
am 0:50 SL 5.0 86 70 N 18 40 P
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WX VE. BERE O DHISMEIERET O 4
T BRPCLERE N FBISK). mETE
FHOLERD 5 b 3 Nl L, a) QT
BE0ER, b) BEMP, < PQ oMl X
o, '4) Sinus tachycardia Tdh 5. FDih T

oM ShaEabhs G51). BEMLP &

PQ Dl & X MTETRR OB MLESHER S h
%. BETCOBE OEENL O TR ONE
M, BEOEELAS5. %L OWBREVLE
BFEBEH LT, L baTH RERETER X <
Th HFREEE) Licd L TH L IRRREE, %
DHCEEICE LY bR S & OJZE T
»55. ' :
MEEROLERE, a) KEMP (o P
i), b) UjpgHiER, c¢) Sinus bradycardia
PRI IZ A bR 5. BIOEREP b QT K
BOEERAR BB, Ziudoigk, OwT
EOHHBEOBECRT 1T & » TEERFLF
B, DE~OBEEEPHESNG D THS
5, BEREOICAH LN AEISME (F13K) &
LD A T 5. (TP d 5 VI IRES
HCRAZESTTLRLTIDE S R RE S
TRE T o 7o HISHIHE TR P R (P),
P'Q 13 0.11%) & RN T 5. BEIRIF O HISMY
HEE PP 3@ o PP gD 2 fofuEiE k=
HESGHETH - 7z

m » & #n &

Barcroft D =~V A FA~DEREMETDEDITD
BEHTHY, Wk, OEOEEECHELERED
2B Ui, DUSEMNEIES, AH%OENRE
EMMEIORRIIER SV, DBECREVWTH Y,
AOVEAEZ VI U & UTEBILEE IR < Hno
—BCHLBEDFRAE VIR 5 BETHD, BIR
LENEOBBERINGHACH - C, Thek
RS A AR Tinbhic & &13 78
WEW LTIV, bhvbhid BAIGER TGO
BE e~ s vIUFRe -7 r —LELE
SR URNEHERL, 2WTTHIAL—~DBIZ
FIEI L. L LZhd R AA— B0 HLD
Nihofeledhk it ot L5 LT
L, BEEROBNCE » TRBREINLE

AIROEFIETH B Aconcagua TS Z 2IT7K -
TeDTH5.

eV ThENRE S, WIVEE, &ATToH
FEh FEL AN BEhTh-T. HHREIRELLDK
EHLEBRECELDLN, LrbRARLL R
DHER ETDT v F NOEETHIEZ T bRl
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Photically evoked lid MV response from wakefulness to sleep
in man

Hisashi Itoh (First Department of Physiology, Faculty of Medicine, Hirosaki University)

The lid microvibration (MV) response to flash stimulation was detected by the summation
method and its mechanism was investigated in 68 subjects including 3 patients (facial paralysis,
ocular myasthenia gravis and anophthalmos). All night experiments were performed on 5 of
65 normal subjects in order to study lid MV response during natural sleep. The results
obtained may be summarized as follows. ‘

1. The general feature of the lid MV response in waking normal subjects was characterized
by an initial small downward deflection and following large upward one whose mean peak
latencies were 60 msec and 73 msec respectively and succeeding several deflections. The first
upward component with peak latency of 73 msec was constantly observed in any subject,
whereas the latter components were less steady, a great deal of individual variety being noted.

2. The lid MV response was recognized as so-—called retino-palpebral reflex which
originated in the orbicularis oculi and appeared bilaterally.

3. The lid MV response was hardly obtained in moderate and deep states of natural
sleep.

4. Clear correlation between appearance of the lid MV response and electrical activity of
the brain indicated by EEG led to the conclusion that functional existence of the brain stem
reticular formation was necessary for the production of the lid MV response to flash

stimulation. (J. Physiol. Soc. Japan (1967) 29, 628-640)
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Diagrammatic representation for recording lid

MV response to flash.
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Fig. 2. Photically evoked lid MV responses led

with an identical pickup in a waking normal sub-

ject. No significant differences in peak latency of

the initial upward deflection are noted, whereas

variations of response amplitude between the right
“eyelid and the left one are observed more or less.

Summation of 20responses. In this and all sub-

sequent figures, gain of the amplifier is of same

order in each MV response and stimulus interval

is 2seconds. R : right eyelid, L : left eyelid.

b e ANANA—
2 f“AwNVk””
3 —~f\f/\ﬁ“
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5 ——Mp~——
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250 msec

Fig. 3.  Variations in pattern of photically evoked
lid MV responses led with different pickups each
other. Marked variations not only in latency but
in amplitude are noted. Summation of 20 responses.
1-6 : number of the pickup used.
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Fig. 4. Modeled curve of lid MV response

obtained by the method of averaging (A) and
person to person differences in lid MV responses
in 10 waking normal subjects (B). In general lid
MYV response to flash is composed of 5 deflections
characterized by an initial small downward com-
ponent (| ) followed by a large upward one of
relatively long duration ( ] ) and succeeding several
oscillations (1-V). Component | and ] are rela-
tively steady, whereas [[, [V and V are less. Summa-
tion of 20 responses (B).

Th o, REHOERCIEJIEEESA
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5L, IRBICHRY OEERALR 72 2 (Fig.
4-B), THAERB L OREZ 0 Lokt
%L, TEEEESZRZER 60msec DTFHEE D
B3 (1), 73 msec » L[F& OEFE (1), 95 msec
DTFA & OB (M), 110 msec D _kFE & OFEHE
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(Fig. 4-A). [~ ZETI_TokBREICALN
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50" —/\ N~
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Fig. 5. Effect of block anesthesia of the facial
nerve on lid MV response to flash. Response was
hardly obtained until 20 minutes following admin-
istration of anesthetic, but appeared at about 25
minutes with increasing amplitude and decreasing
peak latency up to 60 minutes. Summation of 20
responses. A, control before anesthesia. B, recovery
course of lid MV responses following injection of
3 ml of Carbocaine into the stylomastoid fossa. Num-
bers at the left side of each record indicate the
time (minute) after injection of anesthetic.
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Photically evoked lid MV responses in patient with unilateral facial paralysis.

Summated responses were markedly observed in the healthy eyelid, whereas not in the
impaired one at all. It is noted that the original microvibration tracing contains fast com- .
ponents in the healthy eyelid, which are suppressed in the impaired eyelid. 1 ; healthy eyelid,
2 ; impaired eyelid, A ; control before photic stimulation. B ; records during 47-50 th stimuli.
MV ; original microvibration, AR (MV) ; summated MV responses, AR (EEG) ; summated

EEG responses. Cal. ;
1mV.

EEG 50 zV, MV 1mV, AR (EEG) 200 £V, AR (MV) 8 mV, EKG
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Fig. 7. Photically evoked lid MV
responses in patient with unilateral
ocular myasthenia gravis. Summated
MV responses (AR) to 30 flashes were
prominent in the intact eyelid (1-B),
while no apparent responses in the
disturbed one (2-a-B). Even in the
disturbed eyelid augmented responses
were obtained within a few minutes
after Antilex (2-b-B). 1 ; intact eyelid,
2 ; disturbed eyelid. a ; control before
Antilex (edrophonium chloride). b ;
records 2 minutes after intravenous in-
jection of 0.1 mg per kg body weight
of Antilex. A ; control before photic
stimulation. B ; records during 27-30
th stimuli. Cal. ; MV 1 mV, AR 8 mV,
EKG 1mV. Time cal ; 0.5 sec.
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Fig. 8. Photically evoked lid MV responses in
a subject with an artificial eyeball. Note the simi-
larity in wave form in the side of healthy eyeball
and in that of artificial one. R ; right eyelid with
healthy eyeball. L ; left eyelid Wlth artificial eye-
ball.
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Fig. 9. Photically evoked lid MV responses
(AR (MV)) from wakefulness to sleep in a normal
subject. Original microvibration (MV), summated
EEG responses (AR (EEG)), electroencephalogram
(EEG), eye movement (EMP), respiration (EPG)
and electrocardiogram (EKG) were recorded simul-

_taneously. Lid MV responses were markedly evoked

in the waking state (1-B), being gradually suppressd
in accordance of progression of sleep (2-a, b-B) and
not induced at all in the stages of spindles, high
voltage slow waves and activation indicated by
EEG (2-b, d, e-B). 1 ; wakefulness, 2 ; sleep, a ;
stage of suppressd waves, b ; stage of humps, c;
stage of spindles, d ; stage of high voltage slow
waves, e ; stage of low voltage fast waves (activated
phase). A ; records during first 2 stimuli. Black dot
below the stimulus signal on the bottom tracing
indicates the initiation of photic stimulation. B ;
records during 17-20th stimuli. An arrow mark
shows summated MV response to 20 flashes. Cal. ;
AR (MV) 800 #V, MV 200 mV, EEG 50 ¢V, EMP
1mV, EPG 1mV, EKG 1mV.
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Fig. 10. Lid MV responses to flash in wake-

fulness (A) and sleep (B) in a normal subject.

Attention is dirécted to disappearance of the re-

sponse in stage 3, 4 and 5. Numbers at the left

side of each record indicate the stage of sleep
- divided by EEG pattern.
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DR ST ALERD B, Bk MV 0#
Hizicg a2 /Mlory s 7 v FE2EHL
RFHE RS Ev.

MV (38 I DA & - TEBILF 5 &b
ST B ([tos), REE MV i Z{REML TEH
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ELTWaRY. ZhiEFc%BERERT 2K
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Studies on the influence of automobile vibration to the human
body

Yoshiyuki Yoshida (Department of Precision Mechanical Engincering, Nihon University
College of Science and Engineering)

In generally speaking, the vibration limits of vechicle to fit the passenger is told even in
a narrow sense of ride comfort, in JIS (Japanese Industrial Standard) also. That is, the
vibration limits of vechicle to fit the passenger is thought the refreshment in a human sense
against the mechanical vibration by the inertial force, centrifugal force and gravity that a
human feels by the running car. But there are questions in that way. :

Considering these points, I measured the variation of the pulse, respiration, quantity of
saliva by the acceleration vibroscope, as the means to investigate the physical faculty of a
human body riding in a car. .

I present the comparison between those measuring result and the acutual safty limitation
only based on the experimentee’s are driver or not.
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(J. Physiol. Soc. Japan (1967) 28, 641-659)
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Fig. 1. The standard of Janeway’s coefficient
of riding comfort.

5&¥%. ETREE f=6~20c/s Tl
e E2 5 & & ETREIEE X 0.033g=
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L2 L, Janeway | & 5 E¥IZ13, TERORME
BiRb 5.
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Fig. 3. Connection diagram of the experimental

equipment with the test car.

Show a sample copy which recorded the acceleration
ot vibration. (Scale of the vertical line is 1/100 second). a

Acceleration of up and down direction. b : Acceleration of right
and left direction. c: Acceleration of forward and backward



644 HH—EBEOREIC X 5 AME~ORE o>V T

-2
ot
37
= /2p
)
P u
S
o lor
o T
3
<C 87
7 - .
Al
5k
4 -
3k
2 - .
It ' .——-——A‘——d——“/‘
o 1 1 ) 1
° 20 40 60 8o
Speed kmf
Fig. 5. Relation between the acceleration and

speed of a car at a course of The 3rd Keihin
road. Cross mark : acceleration of up and down
direction. Solid circle : acceleration of forward and
backward direction. Triangle mark : acceleration of
right and left direction.

Frequency (4]
w >

~
L]

1 Il

1] 20 40 6.” 3'0
Speed tkn

Fig. 6. Relation between the frequency and a
car speed at a testing course of Yatabe. Cross
mark : frequency of up and down direction. Solid
circle : frequency of forward and backward dire-
ction. Triangle mark : frequency of right and left
direction.

LT, AABIUHMBOEHFFICS v TR b
bOD1FTH 5. I LT —% 0EEk
1 BRI V. 713 HEE OMER20
km/h~80km/h DEEEREBIZRBIT 523D L
T5. ZhEBETSL,

1. BT HROESEREGEEE S ENT 5
i L7edd o TR LT 3.

2. FEAFAOIRE ARSI HE B LT
BB,

3. LI ORENER ST HE BN 5
onTEDT 2ERICH S.

4, EEEEEILEEN 60~80km/h z ik
3L 1~2c¢c/s iciE3<. Zhix 3 HFRHEE—
OERID 5.

I. BERISICDOT

) &
AR & 5 2 e B & OB TRE)
HPHORE B ICHRE & © ¥ REA DR
%, IRBHRIEE 2L S SHRE OB E A
THZ LI L > TZOREERDED LT E D
DTH 5.
B
A. REIRBE

IRERBR S SRR A, BPRR
WhaBai% UBC-S B p i Lic. BHEZZ O

RBEBICRY CTRORESRMETHREBR L.

1. EEFm kT £A Ritk
2. iEB¥kc/min 35 90 180
3. FigfEmm 1 2 4
4. EHHEmin 3, 6, 12, 24

Fig. 7.

Show a photo of the Vibrator
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Fig. 13. . Ratio of saliva quantity on account of giving right and left
vibration for 6 minutes and that of a normal state. Cross mark : before
giving the vibration. Open circle : undere giving the vibration. Open triangle :
after giving the vibration. Solid circle : after giving a stimulus,
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Distribution of brown adipose tissue in Japanese
new-born infants

Shinji Itoh and Akihiro Kuroshima *

Department of Physiology, Hokkaido University School of Medicine, Sapporo

There are two types of adipose tissue in
the mammalian body : white and brown. The
- physiological function of brown adipose tissue

has remained rather obscure until recent year.
It has now become evident that brown adipose
tissue plays a role in thermoregulatory heat
production in the cold. It is known that the
new-born baby responds to cold exposure by
an increase in heat production’ that does not
depend on shiverihg. Brown adipose tissue may
play an important part in this response. Accor-
ding to Kurata et al. (1), skin temperatures of
the trunk, neck and arm were close to or even
slightly higher than the rectal temperature in
new-horn babies. This fact might be explained
by the presence of brown adipose tissue in
these regions, although no evidence has been
presented. The existence of brown adipose
tissue in human foetus was first found by Ha-

tai in 1902 (2). Thereafter, a number of inve-

stigators reported its presence in human body -

not only in infants but also in adults (3-5),
but no report has appeared on its distribution
in Japanese descent. Therefore, we have at-
tempted to ascertain its existence in Japanese
infants. Through the courtesy of Dr. Onmura,
Department of Pathology, we have observed 6
infant bodies, including 2 still-born (Table 1).

Brown adipose tissue was more or less found
in all cases in the following regions : upper

dorsal interscapular region, axillae, thorax and

*OGHRER - BEEUL  LmEREEEHE 1
LETER R
[Received for publication July 31, 1967)

Table 1. Cases of observation
No. Sex Age v]x?c?igl{t Cause of death

Premature (9 mo
LM — 200 e © monthy
2 M — 3210 Still-born
3 M 24hours 3450 Brain hemorrhage
4 M 6days 2950 Icterus
5 F 3months 6300 Hepatitis
6 F 3months 3000 Heart failure

abdomen. In the thorax brown fat was distri-
buted around the aorta and intercostal arteries,
and in the abdomen in perirenal region. Although
Aherne and Hull (5) réported many smaller
masses of brown adipose tissue in the neck
following the course of the jugular vein and
carotid artery and Hatai (2) described a large
glandular mass in the neck of Caucasian foetus,
we scarcely found such masses. Brown adipose
tissue in the mediastinum between the oeso-
phagus and trachea was rather meager and
that in the abdomen was not large. This find-
ing is different from the observation of Aherne
and Hull (5) who found a large abdominal mass
enveloping the kidneys and adrenals.
Histological examination indicated that the
adipose tissue obtained from intercostal and
para-aortic deposits of still-born and new-born
infants consisted mostly of multilocular brown
fat cells, while interscapular, axillar and peri-
renal adipose tissues were not pure, being
mixed with large unilocular cells. Babies died
3 months after their birth showed considerable
depletion of multilocular cells which had been

replaced by unilocular cells.
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Employing the method of Folch et al. (6),
lipid content of the brown adipose tissue was
determined and compared with values obtained
in interscapular brown adipose tissue in the
rat and the mouse. As shown in Table 2, the
content was at a similar level to the values
of other species, and quite low as compared
with well-known high lipid content of white
adipose tissue.

The above observations indicate that Japanese
new-born infants possess some amount of brown
adipose tissue which may play a part in non-
shivering chemical thermogenesis in the cold

until neural mechanism for shivering deve-

Table 2. Lipid and water content of brown
adipose tissue
No. Lipids Water
Human baby 6 44+4.9% 49:+4.0%
Rat, normal 5 56+ 1.1 344+0.9
cold-acclimated
6 32+21 53+1.9
Mouse 8 34+38 51+34
Rabbit, new-born * 48+24 42+1.6

*cited from Dawkins and Hull (7)

loped. However, it should be noted here that
the amount of brown adipose tissue in Japanese
infants seemed rather less as compared with
that reported by others in Caucasians (5). De-
tailed studies on ethnic differences in the dis-
tribution of brown adipose tissue might be

worthy to be carried out.
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Peripheral tolerance to cold of Hokkaido residents

Shinji- Itch « Katsuhiko Doi and Akihito Kuroshima *

Department of Physiology, Hokkaido Universily School of Medicine, Sapporo

A number of reports have already appeared
on the hunting reaction of fingers immersed in
cold water. The reaction was considered to
be useful to assess the peripheral tolerance
to cold (1). A higher skin temperature during
the immersion was shown in Orochons in Man-
churia by Yoshimura and Tida (2), in Gaspé
fishermen by LeBlanc et-al. (3), in British fish
filleters by Nelms and Soper (4), and in Eskimos
by Brown and Page (5). A similar result was
obtained by Miller and Irving (6) who measured
the skin temperature of Eskimos during cooling
‘hands in open cold air. Meehan (7) and Iam-
© pietro et al: (8) also found a lower finger tem-
perature during digital cooling in Negroes, as
compared with the response of the white. As
pointed out by Yoshimura and lida (2) and
others the response is believed to be influenced
by previous experiences of cold exposure. Ac-
cordingly, we have attempted to compare the
local tolerance to cold water immersion of the
finger in two groups of Japanese : one group
were born on Hokkaido, the northern island,
and the other born on Honshu, the main is-
land, and southern islands. Our previous stu-
dies on these two groups indicated significant
differences in plasma free fatty acid levels in
winter (9) and blood pressure response to cold
water immersion of one hand (10). A similar
difference might be observed in the peripheral

tolerance to cold.

*RBREK - DEBE - REEV  LEERY
RIS 1 A E
[Received for publication August 7, 1967)

Male medical and postgraduate students se-
rved as volunteers. In the first series of ex-
periments, skin temperature of the right index
finger pad was continuously recorded employing
the Takara thermister skin temperature recorder
before and during the immersion of the first
two phalanges of the finger into well-stirred
cold water at 5°C for 30 minutes. The experi-
ments were carried out during June and July
at room temperature of 21 to 23°C. Before the
immersion the skin temperature of the finger
pad was at level over 30°C in every case. In
these two groups no difference was found in °
the time of the first temperature rise after the
immersion and the skin temperature at that
time. After the first elevation the skin tem-
perature fluctuated variably, without any par-
ticular tendency characterized by the place of
birth and growth. Average skin temperature
and the highest level of it during 30 minute
immersion were also the same in these two
groups (Table 1).

The second series of experiments were made
in July at room temperature of 24 to 26°C. The
first two phalanges of right middle finger were
immersed into ice-water at 0°C for 20 minutes
and skin temperature of the nail bed was re-
corded. As shown in Table 1, time to the
first elevation of skin temperature from the -
immersion was significantly shorter and the
skin temperature at that time was higher in
Hokkaido group, as compared with the corre-
sponding values of Honshu group. A similar
significant difference between these two groups

was also found in the mean skin temprature
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Table 1. Local cold tolerance test of finger
[ I
Month May-June July
Room temperature 21-23C 24-26C
Water temperature 5C 0°C
Time of immersion 30 min 20 min

Site of measurement Index finger pad Middle finger nail bed

Place of birth Hokkaido Honshu and Hokkaido Honshu and
southern southern
islands islands

No. of subjects 25- 32 16 14

Age 20-30 20-30 19-30 19-30

Average skin temperature 33.3 33.6 32.5 33.2

before immersion

Time to the first tempera- 4.2+.15 4.1+.25 6.24+.39 7.8+.26

ture rise from immersion (min) NS P<0.01

Skin temperature at the time

of the first rise after immer- 6.7+£.22 NS 7.54.35 2.3i.25P<0 0011.21—.14

sion .

Mean skin temperature dur 109, 43 10746 5.94.68 42443

ing immersion (4 to 30 or 20 i NS e U P<0.05 =

min) ~T

The highest temperature 14.6+.61 13.8+.62 8.4+.95 6.94.79

during immersion S NS

Mean=+S. E. NS : not significant
Temperatures are shown in °C.

during ice-water immersion.

The above results indicate that the tempera-
ture of water should be 0°C for the assessment
 of peripheral tolerance to cold as already in-
. dicated by Yoshimura (1), and that the response
was significantly greater in subjects born and
grown up in cold area than in those born in
warmer areas. In this second series of experi-
ments a few subjects born on Honshu and lived
in Hokkaido for 5 to 7 years showed low re-
sponses which were not different from those

of new-comers. Although tral.ining is known to

produce a significant effect on the cold tolerance

(2), cold adaptability of the same ethnic group
might be essentially influenced by places of
birth and growth.

This work was carried out as a part of JIBP and
supported’by a grant from the Ministry of Education.

Valuable advices of Dr. H. Yoshimura are gratefully ’
acknowledged.

References

1) Yoshimura, H. (1966) in “Human Adaptability
and its Methodology” ed. by H. Yoshimura and
J. S. Weiner, Tokyo, p. 64

2) Yoshimura, H. and Iida, T. (1952) Jap. J. Physiol.
2, 177

3) LeBlanc, J., Hildes, J. A. and Héroux, O. (1960)
J. Appl. Physiol. 15, 1031

4) Nelms, J. D. and Soper, D. J. G. (1962) J. Appl.
Physiol. 17, 444

5) Brown, G. M. and Page, J. (1952) J. Appl. Physiol.

5, 221
6) Miller, L. K. and Irving, L. (1962) J. Appl. Phy.
siol. 17, 449

7) Meehan, J. P. (1955) J. Appl. Physiol. 7, 537

8) Iampietro, P. F., Goldman, R. F., Buskirk, E. R.
and Bass, D. E. (1959) J. Appl. Physiol. 14, 798

9) Itoh, S., Konno, N., Yoshimura, K. and Kuro-
shima, A. (1967) J. Physiol. Soc. Japan 29, 239

10) Itoh, S., Hiroshige, T. and Ota, R. (1967) J. Phy-
siol. Soc. Japan 29, 596



(B A4k (1967) 29, 664-665)

BEINERE LTOEMSCHEEEESEEIATE—FE

A direct method of introducing the solution into the
capillary of microelectrodes

m 3

(Susumu Kato) *
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C Direct' Method
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1 5 10 50 100 °‘MQ
Indirect Method
Fig. 1, A 1. A schema of the cross section of the microelectrode stretched with a usual

method. The dark spot represents the section of the fine glass solid fiber inserted in the
capillary. Fig. 1, A 2. An example of wrong, case, a fine glass tube is inserted
into the capillary instead of a fine glass solid fiber. Fig. 1, B. The injection
technique of the solution into the electrode. The solution can be introduced smoothly till
the tip of the electrode at the presence of fine glass fiber. Fig. 1, C. The electrical
resistances of the microelectrodes made of the same glass capillaries, filled with the same 3 M
KCl solution with the direct and indirect methods. Ordinate : The value of the microelectrodes
made with the direct method devised by the present author. Abscissa : The value of those
made with the indirect method. In this case, the solution is exchanged from alcohol to salt

solution by diffusion within the electrode.
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.On a modification of the equipment for determination
of slow potential changes in the cerebrum

B kW O® 1T /N

(Toshiyuki Ozaki and Hisashi Itoh) *
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Fig. 1, A. a: Over-all block diagram of re-
cording system of slow potential (SP) changes in
the cerebrum. b : Circuit of C-R filter of recording
system. ’
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fsec

R-To4-6-2-1 10

- LV Vo Vo Vs V.
i I} 1 Il 1
, R-T54-T-2-110
Fig. 1, B. Slow potential (SP, LO-N) change, ele-

ctroencephalogram (EEG, LO-N) and summated re-
sponse (AR) during (s) photic stimulation of 1.0 flash

per second in the awaked (a) and nembutalized (b)

states. In ¢ are shown control tracings before stim-
ulation. Note marked negative shift of SP changes
(upward from baseline) in the awaked and no SP
change in the anesthetized state during stimulation of
16-20 th flash. Each calibration in right side indicates
100, 50 and 10V in the SP, EEG and AR,
respectively.
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