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Fig. 1. Glass electrode and
calomelelectrode pH.
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Fig. 2. Correction between potential differen-
ce and pH
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Fig. 3. Composition of pH-Meter

(Shimadzu GMI-type)
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. Shield case
. Knob for glass electrode
. Knob for Calomel electrode
. Switch for standardization
. Changing switch for pH in potential differ-
ence
. Switch for sensitivity
. Switch for temperature adjust
. Main switch
9. Knob for selfrecorder
10. Potentio meter dram
11. Galvano meter
12. Input
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Fig. 4. Glase electrode for skin pH
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. MacInnes glass membrane

. Plump soda glass tube

. Holder

. Silver chloride

. Glass capillary

. Silver wire in glass capillary
. Reservoire for mercury

. Cupper wire to pH-meter

. N/10 Hydrochloric acid
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Fig. 5. Schema of pH Measuring

1. 8kin glass electrode

2. Insulator

3. Holder

4, Potassitm chloride-agar-bridge

5. Beaker with saturated potassium chlor:
de solution

‘6. Calomel electrode

7. Thermometer

‘8. Thermostat

9. pH meter

10. Shield box

Z DRSS T 2T oMz E UA T h NS
HOKBED BT A —F —IcEk 3w 5.

=T (k) DRIOKIER E L ik
REBEMAREHREEBZ M LD THBN, =
N5 Bica LR iEfl iz B uw»=- i KCl
EHARICET. - ofafn KCl gz faf K
Cl R Z oD =— 45 (£ 2 mn) D —¥
PRT. ¥ =—VEDMEIS ST,
INEIETFEMREABA L BEANC EEEAT
. I ko THE OB E AT MSEIE B 2T
BAT HHZE CHAHEKS.

WMFEE L EECHRAT 51025, FRI
TR T VBRI TRRBE BT, MR A B
L7=%8, WIEEAE23YE L, BEc/IBE% iz
TERAT SN SR8 L, TR #T T
BRE L BNGRCEMGFEAT S, —0LEE
WX R 24T 2T CO2 o [ Z R
L. ZNEDRCOIESKOME 7Y 20

AAREZE At 2058 134

REBY—NFXE» 7 Z20FIBEWT, LYy
SEREETALERHS. 25 LTEHOEM
ZEHETEER UV KCl BRIB T, Fz O
BEBLZE U CpHA —7 — o ¥, pHZHIET 5.
B2 JEpH 2158 T BB B S S IR BE 23 L B
BUIR bbb PSSO OM A 2 W T B E 2 B
5. R Ry vy v BN & EREED
BT (EALB I 7 mosf 02—y —) 21z k
DTHE L. ERBRSLHOEERIEE 6 Bz
RIBY, REPMOMEEEPZRLTBY, &

Fig. 6. Skin temperature in various part of
normal rabbit,

4,0°C
39

e e et S e e

l.ear 2 head 3.footh  4.log

5, thigh 6. back 7. abdomen
HEFMITB W TIOCLL DR EXZ b DT\ 3
b, PHIMBREME ThIIE L wEEs 2L
TL 5. fE2> TRWHRBREIRE v o\ THllE L
TWMTFERENE L, M TECEFEEDREI
THIE L7-ER RS EM—ChoT, BFLd%
OPHEE—TH % LIRS 22w TRV 127 opH
OEEERFA—TH>ThH, = OpHfif tHIE37°C
DEHEGREEICHRK L gidwe, BLTZhBFA—
THENEILEETHS. 2O AE
R DT & AWERE LR A, ERomR
V2 U CRE TR AR AT o0 B R R e B —
%, TOWTEEOREMZ 2554082 L
el & OBIRR A RE L TB b0 ThB. =

RO



FRF364: 3 H25R

Fig. 7. Temperature dependance of buffer
(Correlation of potential difference with pH)
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Tab 1. Temperature-dependance of potential difference

Potential difference Difference 6 a0
pH 4.26 pH 7.93 (mV) measured theoretical
(mV) (mV) i values values
52 238 020 218 0. 0588 0. 0591
20 248 030 218 0. 0588 0.0593
i 272 252 034 218 0.0588 0. 0595
28° 255 038 219 0. 0591 0. 0597
29° 267 048 219 0. 0591 0. 0599
30° 271 052 219 0.0591 0. 0601
312 277 058 219 0. 0591 0. 0603
32° 281 062 219 0. 0591 0.0605 |
4a 93 287 068 219 0. 0591 0.0607 |
34° 289 070 219 0. 0591 0. 0609
a5 293 074 219 0. 0591 0.0611
36° l 298 078 220 0. 0599 0. 0613
37 300 080 220 0. 0599 0. 0615
38° 302 082 220 0. 0599 0. 0616
39° 316 096 220 0. 0599 0. 0618
| 40° 320 100 220 0. 0599 0. 0620
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Tab 2. Stablization period of glass electrode
(pH 6.39 phosphate buffer 37°C)

Injector| Capillary skin
type type electrode
0 minute _6;43_ 6. 42 6. 41
30 sec. 6.395 | 6.38 6. 39
1 minute 1 6. 39
30 sec. 6. 39 TR P
2 minute 6. 39_| iz d i A DI
30 sec. 6. 39
3 minute 6.39 6. 39 6. 39
l !
10 minute 6.37 | 6.38 6. 39
EgEH ! !
30 minute 6.32 | 6.35 iy 40
f 1 l
60 minute i 6.25 6. 31 6. 39

Tab 3. Reprocucibility skin electrode on buffer

mV pH
1 99.5 7,410
2 100.0 4.410
3 100.3 7.395
4 99.7 7.407
5 99.5 7.410
3 99.5 7.410
7 99.8 7.407
8 100.3 7.395
9 100.3 7.395
10 100.0 7.401
mean 99.89 7. 402
+ 0.41 0.009

Tab 4. Reproduciblity of the electrode on skin

potential

difference M V pH

1 95. 6 7.28

2 95.0 7.29

3 102.7 7.15

4 97.3 7.25

5 100.0 7.20

6 95. 6 7.28
7 98.3 7.23 ;
8 100. 5 7.19 |
9 97.5 7.25 '
710 1000 ¢ 3| THO-0eR |
mean 08.25 7.232 [
i 1.45 0.082 |
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Fig. 10. pH and temperartue of various
skin part
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Fig. 11. Variation of normal rabbit serum
pH with temperature
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Fig. 12. Corrected pH values of various parts
from temperature coefficient of Serum.
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Fig. 13. Skin pH values after 450r single
whole body irradiation(hard ray)
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Fig. 14. Skin pH values immediately after Fig. 16. Immediately after local 5,000r(soft ray)
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Fig. 19. Skin pH-values after 1,000r of a sing-
le local irradiation
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Fig. 21. After local 5,000r (soft ray)
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Fig. 22. After local 10,000r (soft ray)
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Fig. 23. After local 20,000r (soft ray)
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Influence of Irradiation upon the Skin pH
By

Tatumaru Miyamoto
Department of Radiology, Kyoto Prefectural Medical University
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1. The author had invented a new type of glass electrode which was specially
constructed to measure a skin pH.

2. With this electrode the author measured rabbits skin pH values after irradiation.
When a dose of 450r or the LD50 was applied to a whole body, the skin pH wvalue
tended to decrease after irradiation and when irradiated locally, the skin pH wvalue
of that part had also an inclimination to fall.

3. Diminution of pH values after irradiation was not progressively but it had a
little undulation and three small wave-like alterations of pH were observed after
sixty minutes Period.

4. A degree of diminution of pH value after irradiation seemed to be independent
on dosage but it was observed that the longer the dose was the longer the period of
the primary pH diminished stage.
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