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1) pH : 40~59F %k 7.419+0.035 ¢ &5 % 1L,
60~TO9F EED 7.3994+0.042 13 BEE T, 10~39F 81X
WEEOMREICH h 7.404+£0.029 TH 5 ESBDRII
WWHBZERRD 5 s,

2) Pcos: 40~59FEEH344.64+7.0 mmHg TEE» &
h, IANT0~TIFEED 43.648.7 mmHg, 10~39FEf
13 42.1+£3.9 mmHg THREKETH 523, FAEERCZ
BEEVTD NI,

3) Po:: 10~39F BB UM0~59F BRZIZIZHEET, &

Classification of the diseases in the experimental

patients and sex incidence

Sex
Male | Female Subtotal] Total
Rheumatoid Arthritis (RA) 24
Classical RA 3 21 24
Cardiovascular System (CVS) 11
Hypertension, Arterio- 3 1 4
sclerosis
Apoplexia, Hemiplegia 4 1 5
Heart Lesions 0 2 2
Central Nervous System (CNS) 8
SMON 2 6 8
Musculoskeletal System (MSS) 12
Degenerative Arthropathy 1 6 7
Sarcoidosis 1 0 1
Behcet’s disease 1 0 1
Others 0 3 3
Metabolic Diseases (MD) 10
Gout 7 0 7
Diabetes mellitus 1 2 3
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Table 2. Age changes and diurnal variations of blood pH, Pcos and Pos

Case . E | Clin pH Pcos Pos
N Sex| Age | iy
No. ame ex ge | Diag. Morning‘ Afternoon Moming‘ Afternoon]Morningl Afternoon
tofy.Nfel 16 lons | 730 7395 [ a8 | ass |27 | 2
2 !K.H. i~ | 18 | RA 7.3950 7.370 . 41.0 | 40.5 | 45 | 47
3 | K.H :»~ | 18 .CNS | 7.410, 7.410 ; 4.5 , 37 | 4.5  63.5
4 [ TY jr) 24 RA | 7410 7.435 | 420 | 47.0 ;285 J 29.5
S | K.H [~ 34 {CNS ( 7.375| 7.365 | 425 | 450 ; 360 | 37.0
6 | K.T. ~| 37 RA | 7.445  7.405 ' 40.5 = 43 6.0 | @
7 HT. 0| 38 s 7450 7.450 | 36 6.5 | 36 | 41
M. V. 26.4 7.408  7.404 418 421 37.1 40.3
S. D. £0.029 +0.029 £33  £3.9  £7.0 4.3
40~59 years
1olY.s. | 5| 40 |RA | 7.400] 7.450 | 455 | 355 | 32 56
2 TY. 2 4 74551 7.475 | 36.5 | 355 | T3 2
3 UN.N. ;5| 45 MD 7.420 | 7.375 | 43 | 47.5 36 33
4 | T.M. |~ | 48 | RA 7.450 | 7.430 [ 40 | 43.0 | 40.5 35
S {K.M.,~ | 51  MD | 7.360] 7.380 = 58 | 57 19.5 19
6 [ T.K. '~ | 55|cvs . 7.4100 7.405 445 | 44 31 30
7 | KH|? 55| Ra 7.4351 7.445 | 415 | 38.5 | 39 59
8 ‘ Y. Y. ‘ 357 ‘CVS 7.450 | 7.455 | 515 | 51 25 28
9 IY.K. 9| 8| RA | 7.400 7.3 50 | 50 25 23
10 | EO [3| 5 CVS | 7340 7.395 555 | 44 24.5 | 30
M. V. 51.2 7412 7.419 46,6 446 346  39.5
S. D. £0.037 £0.035 6.6  £7.0 144 £I8.8
60~79 years
IS K| 8| 57| Mss | 7.300| 7.370 | 455 | 4n5 | 27 :
2 IN.O | #| 60 v 7.470 | 7.410 | 46.5 | 53.5 | 555 | 4LS
3 |T.H. |~ | 61 | MD | 7405 7.345 | 43 4.5 | 35 28
4 |R.L |7 | 62 ” 7.340 | 7.365 | 30.5 | 295 | 27 28
5 | KH | 7| 68 ” 7.455| 7430 | 383 | 34 | 53 40.5
6 | Y.H. | 9| 69 | CVS | 7.445| 7.380 , 46.5 @ 56.5 | 27 19
7 T.M. s T 7.530 | 7.490 | 38 4 | 68 64
8 |UM. |~ | 78 | MSS | 7.415| 7.400 | 38.5 | 39.5 | 29 36
M. V. 66. 5 7.431  7.399 409 436  40.2 363
S. D. £0.054 +£0.042 £52 8.7 149 £12.4
- ~ M.V. : Mean Value

: Standard Deviation
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Table 3. Diurnal variations of blood pH, Pco: and Po, in rheumatoid and

non- rheumatoid arthritis

Rheumatoid Arthritis (10~59 years)

Case Clin. pH ! Poor Po,
No. | Name \Sex| Age Diag. | Morn. Aftr. i Morn, ‘ Aftr. Morn. } Aftr.
1 |K.H |2]| 18] RA | 7.395] 7.370 | 41 40. 5 45 47

2 Y. T.|»| 24 ” 7.410 | 7.435 | 42 47 28.5 29.5
3 |K.T. |~ | 37 ” 7.4451 7.405 | 40.5 43.5 | 46.5 42.0
4 |H.T. |~ | 38 v 7.450] 7.450 & 36 6.5 36 41
5 Y. S |41 40 ” 7.400 | 7.450 | 45.5 35.5 32 56
6 |T.Y |52 44 ” 7.455 | 7.475 | 36.5 35.5 73 82
7 |T.M. | » | 48 P 7.450 | 7.430 | 40.0 43 40.5 35
8 K. H | » 55 ” 7.435 7. 445 41.5 38.5 39 59
9 |Y.K. |~ | 58 ” 7.400 |  7.380 | 50 50 25 23
M. V. 40.2 7.427  7.427 415 41.1 40. 6 46.1
S. D. +0.024 +£0.033 +3.9  +4.9 £13.3 %168
Non - Rheumatoid Arthritis (10~59 years)
1 'Y.N. 2] 16 | CNS | 7.370 | 7.395 ' 48 | 45.5 27 L 22
2 |K.H|~| 18 ” 7.410 | 7.410 | 42.5 | 37.0 41,5 | 63.5
3 |K.H |/, | 34 ” 7.375 | 7.365 | 4.5 | 455 | 36 | 37
4 |N.N.| 8| 45 | MD | 7.420| 7.375 | 43 | 47.5 ! 36 ‘ 33
5 (K.M.| ~ | s1 ” 7.360 | 7.380 @ 58.0 | 57.0 19.5 | 19
6 |T. K.|»| 5 | CVS | 7.410 | 7.405 | 44.5 44 C31 30
7 0Y. Y. | #| 57 ” 7.450 | 7.455 | 51.5 51 | 25 28
8 |E. O.|»| 5 ” 7.340 | 7.395 555 | 44 | 24.5 30
M. V. 41.9 7.392  7.398  48.2 46. 4 30.1 32.8
S. D. +0.034 +0.026 +18.3  +54 £21.7 189

(B, £:64), ¥rvalfr—vxz214(8), ~—
F v MEIZ (B), RO Z OM3 & (05 RgtkE
HMD)10ZD 5 BER 74 (58), BRK3IZ (B:1
%, &124). FREBOVEES X Z T h 4.6,
433, 61.5, S64RUNSAIFT THB. I HER LMK
pH itMie 7 2 53 & OBR B HRE Uiz,

1) pH: CVSEH:7.438+£0.048 CREER /RL, &K
W RABED 7.42840.028, LI MSSEE 7.409+0.022
o MD B 7.4094+0.032 pso5¢ . CNSEEIL 7.382+
0.025 THRIEEE 5> T h, CVSEHRIRAB D
ENZTh SBOBBETCHRENIHINS.

2) Poos : CNSEEps46.1£4.7TmmHg THREEZ LD
CVSEf44.245.3mmHg, MSS££43.5+5.2mmHg &
JERIEFL, RAZHI 39.3+4.2mmHg THETFMICH D
MD Zf (39.6+8.1 mmHg) %2Fx<{ L7 ORICZ BEE
MEERAIN S,

M. V : Mean Value
S. D. : Standard Deviation

3) Po:: BREBRBOVEOEMIZ45.1~33.8mmHg
DT, RABDSEF145.1+13.9mmHg 2 U ¥, &L
TMDE41.74£17.0mmHg, CVSE£41.2+16.9mmHg
MSSE£37.8+7.4mmHg & 55 %, CNSEf33.8+£7.9
mmHg BHEER & 595, WIhoRikd FEER A
S,

E miFROURBBECHRTSEEZILND
REFORE &5, XY
~NEY IR EVE (Hb), FARfIRkEEE (ESR), =
W (RT), Hig (8T, IR RR) RIFIREE MK

, pH, Pco: A:TMT Po. & OEEfR% LEOORBINCHRE U

1z.

, 1) ~ne=reeri (Hb) H#MREEHRIKLILS

FyAES B CUHEOEEEIL S 14~18g/dl, #:
12~16g/dl THBH, —IG13g/dILTD s ORAME
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Fig. 2. Diurnal variations of blood pH, Pco: and Pog in rheumatoid and non-rheumatoid groups
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Fig. 3. Seasonal variations of blood pl1, P, and Po.
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Table 4. Seasonal variations of blood pH, Pcos and Po-

March ~ May
(lijage Name {Sex| Age glllang 1 pH Pcos, Po.
1 ‘J. Alsl 28| RA ' 7415 39 53
2 E H K. i » | 32 ” 7.395 38 27
3 00Y. Ligl 40 ” 7. 480 31 73
4 |S. D.l 2] 68 p 7.455 36 36
5 IM.Y. | 5! 65 ” 7.435 3.5 49
6 (K. Llg| 521 cyp  7.47 42 43
7 S S 4| 56 oo 1445 | 395 1 66
8 |K. K. 3| 57 v 7.435 38.5 | 46
9 K. M.!»| 63 ” 7.540 38 64
10 | N.M.:~ | 64 ” 7.435 46.5 . 45.5
11 |E M. |~ 68 ” 7.390 45.5 | 18
12 |H. G |%]| 60 | MD 7.425 38.5 | 26.5
13 M.N.l~». 70 ” 7.385 45 25
14 |F. K. #~ ! 38 | MSS 7.420 38 3%
15 H. U. ; 7 61 ” 7.390 48 32
M. V. 54.8 7.434 40.1 427
S. D. +0.040 =43 +14.4
June~August
1 Y. M. | 2| 18| RA ' 7405 ' 44 | 58
2 T K. p# | 37T % » 7.415 38.5 1 39.5
3 0SS K|~ oSt s 7.425 41.5 | 34.5
4 1) K. |~ | 54 ” 7.395 | 48.5 | 27.5
5 Y. Y. |~ ]| 56 ” 7.415 | 38.5 | 27.5
6 |S. M|~ 32 » 7.465 ' 35 39
7 |S. A |5 56 ” 7.425 37.5 1 515
g |s. M| ~»| 62 ” 7.410 4 18
9 |T. K.|»| 5 | MD 7.410 40.5 | 54
10 MM 2 30 | MSS 7. 390 46 . 36
1M |H S.|~]| 26 " 7.435 41 | 4
12 |M.H. |7~ | 68 7| 1.380 | 53 39
3 |HM |7 6 | 7.440 | 415 | 8
14 T. N.| » | 65 ” 7.450 | 32 43
15 | V. Al » | 76 vl 7.405 \ 44.5 | 31
6 |T. A |#| 59 | CNs| 740 |43 | ¥
M. V. 52.2 7.418 41.7  39.7
S. D. +£0.021  +4.9 +11.0
September ~ Nobember
I K. T.|%]37 | RA | 7.500 | 4.5 | 47
2 |H. T..» | 38 v 7.435 36.5 | 47
3 /L N.| oz |55 s 7.425 42.5 | 60
4 Y. S ’ 5| 40 ” \ 7.410 40.5 1 36.5
s |T. Y.l 92! 29 7| 7.400 40.5 | 6.5
6 | N. M. ‘ 21 20 | MD 7. 460 32 65
7 |G T.i»| 52 ” 7.405 40.5 | 49
8 |G 0.1 | 58 ” 7.455 31 76. 5
9 IN. O |~ 60 | MSS 7.425 45.5 | 41
of |M. K. |~ | &7 ” 7.410 40.0 | 36
M. V. 43.6 7.433 39.4 515
S. D. +£0.030 4.6 =+12.4
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Table 4. (continued)

December~February
1 |K.H:%| 3 | CNS 7.375 42.5 | 36
2 |Y. N~ 16 ” 7.370 48 27
3 K. H|~]| 18 / 7.410 2.5 | 41.5
4 |T.M.i» | 77 | CVS 7. 490 4] 64
5 |T.K.. 8| 55 ” 7.380 44 30
6 |E. O.|»]| 59 ” 7.395 44 30
7 Y. Y. |»| 57 ” 7.455 51 28
8 1Y H | 2| 6 ” 7.380 56.5 19
9 |N.N. i3 | 4 | MD 7.375 47.5 | 33
10 [K.M.|» | 51 ” 7.380 57 19
11 R. L|» | 62 ” 7.365 29.5 | 28
12 (K. H |~ | 68 P 7.430 34 40.5
13 (K. H..$| 18 RA 7.395 41 45
14 |K.H. |~ | 55 ” 7.455 38.5 | 59
15 |S. K.| 8| 60 | MSS 7. 390 45.5 | 27
16 [U M| 9| 78 ” 7. 400 39.5 | 36
M. V. 51.4 7.402 439 352
S. D. +0.033 £7.0 *12.2
M.V. : Mean Value
S. D. : Standard Daeviation
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Fig. 4. Mean values and variations of blood pH, Pco. and Py, in rheumatoid (RA),
central nervous (CNS), cardiovascular (CVS), musculoskeletal (MSS)
and metabolic (MD) diseases
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Fig. 5. Mean values and variations of hemoglobin content (Hb), eryvthrocyt: sedimentation
rate (ESR), body temperature (BT), room temperature(RT), respiration rate (RK) and
pulse rate (PR) in rheumatoid (RA), central nervous (CNS), cardiovascului (CVS),
musculoskeletal (MSS) and metabolic diseases (MD)
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Table 5. Changes of blood pH, Pco; and Po. due to the type of disease,

hemoglobin content (g/d/), erythrocyte sedimentation rate (mm/h),

TOOm

temperature (°C),

body temperature (°C),
(count/min) and pulse rate (count/min).

Rheumatoid Arthritis (RA)

respiration rate

%‘ge | Name iSex‘ Age | Hb } ESR ‘ RT] BT ] RR| PR | pH | Pcos | Pos
1 YM | &] 181 89| 57.5| 24 | 36.4] 15 | 84 7.405 | 44 58
2 K.H. | »| 18  10.5| 60.5| 22 | 36.8| 21 | 84 7.395 | 41 45
3 T.Y. | »| 29 ! 10.1 73.5| 28 | 37.3| 18 | 88 7.430 | 32 66. 5
4 LA | »| 28 117 32 21 | 37,1 16 1 76 7.415| 39 53
5 K.T. | » | 37 . 12.2| 1345| 24 | 37.6 | 27 | 108 7.500 | 44.5| 47
6 H.T. | » | 38 | 120| 80 24 | 36.7| 20 | 84 7.435 | 36.5| 47
7 HK. |~ | 32 85| 9 22 | 36.8] 18 | 66 7.395 1 38 27
8 T.K. | » | 37 | 120] 47.5! 25 | 367! 16 | 72 7.415 | 38.5| 39.5
9 Y.L | g | 40 | 125 ¢7 18 | 37.4| 20 | 78 7.480 | 31 73
10 Y.S. |~ | 40 | 11.5] 6l 26 | 36.6| 15 | 60 7.395 | 43.5| 44
11 I.N. | 2| 55 \ 1.5 21.5| 23 | 236.8| 18 | 66 7.425 | 42.5| 60
12 K.H. | » | 55 | 13.2| 480 19 | 37.1| 18 ! 78 7.445 1 38.51 59
13 S.K. | » | 51 1.6 14 23 0 374 20 | 72 7.425 1 41.5| 34.5
14 LK. |~ | 54 109 85 29 | 36.9| 15 | 66 7.395 | 48.5| 27.5
15 Y.Y. | #| 56 | 10.4] 685| 28 | 37.4| 24 | 78 7.415 | 38.5| 27.5
16 SSM. [~ | 52 : 10.2] 59 28 | 362 18 | 78 7.465 | 35 39
17 MD. |~ | 68 92| 41.5] 29 | 37.0| 20 | 78 7.455 | 36 36
18 SSA. | 5| 6 125 49 23 | 36.7) 21 | 66 7.425 | 37.5| 5L.5
19 MY. | 2| 65 | 11.80 63 2 36.8| 18 | 78 7.435 | 37.5| 49
20 SM. | 5] 62 1 13.8| 54 30 | 36.8| 17 | 90 7.410 | 42 18

M.V. 44.6 11.3  60.6 24.5 369 18.8 78.5 7.428 39.3 45.1

S. D. +£1.4 +£258 +£3.2 £0.4 £3.0 +0.028 +£4.2 +13.9

Central Nervous System (CNS)

1oyl | e 16 | 125 550 21 3.7 18 | 78 7.370 | 48.0| 27

2 | K.H. |~ | 18 | 13.1 851 22 | 3.5 25 | 84 7.410 | 42.5| 41.5

3 VEM. | » | 38 ILS 4 o373 21 | 83 7.365 | 42.51 22

4 K. T. || 56| 135 22 (22 | 369 19! 70 7.340 | 55.5| 29

S YU |~ 67 | 145 185, 23 | 37.0| 15 | 92 7.375| S51.5| 30

6 I T.A. | 2] 59 | 125 5 | 225 36.8| 20 ‘ 80 7.420 | 43.01 37

7 KH | 7| 34 | 12 9 1 21 3.3 20 | €6 7.375 | 42.5| 36

8 [ H.T. |~ 1| 5 | 11 6 | 23 1 363 20 72 7.405 | 43 48
M.V. 43.3 12,6 9.8 221 370 19.9 781 7.382 46.1 33.8
S. D. 1.1 +6.3 £0.7 £0.4 £2.6 +£7.9 +0.025 +4.7 +7.9

Cardio-Vascular System (CVS)

1 T.K. L 5| 55 | 11.5 6 | 22 | 369 18 | 84 7.380 | 44 30

2 E.O. | »| 59 | 136 8 22 | 36.4) 16 | 60 7.395 | 44 30

3 TM. | &1 77 38 23 | 36,81 24 | 98 7.490 | 41 64

4 K.L |~ ]| 521 129 605! 29 | 36.9| 19 | 78 7.470 | 42 43

5 S.S. |~ | 5 | 17.4] 46 24.5 36.8] 18 | 53 7.445 1 39.5| 66

6 K.K. | 8| 57 | 17.9 4.5| 24.5 36.0| 13 | 75 7.435 | 38.5| 46

7 KM. | »| 63 53 20.5] 35.9] 40 | 94 7.540 { 38 64

8 Y.Y. | » | 57 | 154 20 19 | 36.7| 16 | 84 7.455 | 5t 28

9 Y.H | ] 69 : 14 4 22 | 36.3| 17 | 84 7.380 | 56.5| 19

10 NM. | | 64 | 12.4] 24.5| 23 | 36.1| 17 | 84 7.435 | 46.5| 45.5
1t | EM. |~ | 68 | 13.7| 33 23 | 36.71 21 | 83 7.390 | 45.5| 18

M. V. 61.5 14.3 27 23 365 19.9 79.7 7.438 44.2 41.2

S. D. +2.1 £19.6 £2.4 £0.4 +6.9+12.6 +0.048 +£53 +16.9
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Table 5. (continued)
Musculo-Skeletal System (MSS)

1 M.M. 300137 7 26 37.0] 14 ¢ 72 7.390 . 46 36
2 HS ~» ] 2 . 135 35| 23 , 369] 19 | 72 7.435 | 41 41
3 MH. | » | 68 ‘ 102 545 22 | 366 20 | 76 7.380 | 53 | 39
4 HK. | ~»| 38 | 128 5 23 | 371 24 | 66 7.420 0 38 | 36
S UM, 78 1 1L2) 1250 22 0 365 15 0 72 7.400 . 39.5° 36
6 'HM. ' » | 68 | 125° 10.5; 24.5 363! 18 | 7 7.440 | 41.5 ' 58
7 UT.N. | » | 65 9.0 2451 29 - 37.2| 20 | 84 7.450 | 32 . 43
8 HU | »| 6l 14.9 ‘ 17 28.5 36.21 24 | 70 7.390 | 48 | 32
9 FUA 1 76 0 135 2450 24 36.5] 19 | 68 7.405 | 44.5 ' 31
10 ' N.O | 3| 60 , 120 45 24 . 3700 18 | 60 7.435 | 455 4]
11 MK. | » | 47 | 10.2 51 24 364 18 | 78 7.410 0 40 36
12 S. K. |~ | 60 | 14 | 2 | 215 367 18 | 78 | 7.390 | 45.5| 27
M.V. 56.4 122 21.4 243 36,7 18.9 72.3 7.409 43.5 37.8
S. D. 1.7 +181 £2.3 +0.3 +89 +6.0 +0.022 +52 +7.4
Metabolic Diseases {(MD)
PO NMo g 20 ) 1240 56.5| 2450 3680 24 | 96 7.460 | 32 | 65
2 N.N. | » | 45 | 13.4 5 20 | 36.8! 17 | 52 7.375| 47.5| 33
3 KM. | »| 51 | 132 6.5| 24 | 36.51 20 | 66 7.380 | 57 19
4 GT. | » | 52 | 153! 40 25 ] 36.5] 18 | €0 7.405 | 40.5| 49
5 HG. | $1{ 606 | 105! 67 22.50 36.81 20 | 76 7425 385 26.5
6 R.L |31 6 8.7 2151 21.5] 367 20 | 84 7.365 | 29.5| 28
7 KM. | » | 68 12 20 1 369 18 | 79 7.430 | 34 | 40.5
8 G.O. | » | 58 8 28 | 367 24 | 54 7.455 | 31 | 76.5
9 MN. | ¢ 70 | 1321 335 21.5 3671 22 | 78 7.385 1 45 | 25
10 T.K. | 5| 57 | 12 15 26.5) 36.4| 16 | 72 | 7.410| 40.5| 54
M.V. 543 123 265 234 36.7 199 7L.7 7.409 39.6 41.7
S. D. +1 +8.1 x17.0

.8 +20.8 £2.6 £0.2 £2.6+13.1 +0.032

BN TOA S % DIEREET
(14 6).

3) |iE RT) FEEHO LMEOHMMIL 22.1~24.5
CCTRABTRIEH, CNSEHOREERZRT, MK
pH Sty 2 D F & Oizid RA 7 % MD IO Po,
e AFEOHEENTEHINS (K6, 7).

4) KR (BT) HEMOTRFAR 37°C &35 & CNSEE
DAHHWHPELTH H, RAB RTINS
P ERE A 3. WThoRhcd g pH It
ICH A E OFITEEOHEENZED &,

5) EEE (RR) A EREOHEEOF-Hi1L 18.8~
19.9/5> OHRICH b, FRAEEMSNEAIIL S 583

HOHEMITININS

CNSE, CVSHEUMDETORZWEHAMALNS.

Mk pH N 77 253 & OREIC RABE Ko CVSEED
PH O A ICHEOFHBEMRIGFHINS.
6) JRHE (PR) BEEE O LH 71.7~79.7/53

offich by, CYSEHTRELZL, MDETRS D,

Mg pH AT H 2L E O RAEEO pHicD A
HEOHBERIZEHINS.

MV 7: Mean"{/;lue
S. D. : Standard Deviation

v, &

%

m# pH OFES I 2EBEOEILEH S0, §
SEFTEZICHUEN? & 2EABA LS (SHOCK,
1957 ; fEhR, 19635 #ii5H, 1965). ZEMRHICIHIF A T
OE LT MR # 23 EO M /s LR & ST R
OEDRIDITS LS T EMHEE s A, InFichEd
FEAELO USRS ORI — s OB s, I
NAPRRE Y 2 ERCMEDZ N e LR SEHEELDL
N5. —7F Norris er al. (1956) 1& ZEZ BT 5 i
HEOWL LOBEIRORNMT E b ICEETH 30K
IREEAT 2 &, pH, JREES R0 RO MIEEREREE IT
IESEMBIDNETELTWA, ESIC Mori (1934~
1936) 13 Z DO MITIKRBE N 2 D FEHICL 35
WREEEFED SR END.

M Po: OGS Z{L e LTI BRI & 5 Wik

BEMRIMAHE TR T A ETH DT 5N 3 (R¥E, 19435
ULMER, 1963 ; #l15, 1965). ZOEFOEARELT

MR- MEOARRWHELONTED, BiLETET
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HIFTE S LT A Evbid (Loew and 2RkF 2 L b (ULMER ef al., 1963), {k [ icis5!
THevus, 1962 ; ULMER et al., 1963). %m?ﬁw AN O > & WP~ OHL A TUHE L T
FEFRDFHE 3T BB N 60~79F o pH, VApEREANG. ERCHEEDE, IHEEBO MK
Poy 13 & L ILIETF ORI R L TN 5H5, Peog 13 10~39 Peo: DFBINIZFRIE & Bl L TR AL 0Pk
TR AO~SONTE D i LU T AL /ERT T B DL O %R Hs, EEEHIMMOEFZ 28 TW5.
e LA 60~79F 1D pH TR 0" Pox 121D —BEE b 15 EEL ORBMUHRIIFEZEO T NICILUEETH S
%&b, Peo: lZ{EMiTHAB. pHOHNLHIZET 2 —7, FBEL 0T LE) BRUBEREZT 2 O KCHE
FFDIANIZ60 Y ARTGEDE, JHES OF RN 0%l ZL DI On A F Nt fBE U, oD
DEDENELTHBDICRL, BEFFCILERZT RN Wb B (INOUE er al., 1962).
TR 5. CHUIEHEFRICEFES TILMK OB T Po: WBET 2 AkaI3E, SEBEO T HREEFRii L
(L5 < (MORI, 1934~1936), 1B/ L7in Y W TH B9, BEZROZIUIEFRLTH Y, pH
TETRRICIt R, 8 ~1085 0 ©f — tEAe Ve ps i3 B lf Peos DB 2 B8 3 5 & &, (CHINERE o Kk
P, EAEE T W ICE Y 5 $H%E (SHock and e cEWRBah3.
YIENGST, 1948) & AT 23D LBbNE. HBEZD MY o = F B DR U & = F IR
MiE& Peox IXEFEFICHL, BHAMEOMMMBE L B 5.
{ (Morr, 1934~1936), M4 A * Bl Peo: D 1k M pH, Peo: W TRIT Por EEHIE DM
Ccvs (&' MD
r=0.706 r— 0.619 r=0.724
[+]
7.500 r o 70r o 70 o
o — —_— o
2 50 - 2 50+ °
- 7.450 - . °00 TE: ° o E .
€ 3} o R o < b (;00
7.400 1 °o 4 o o )
[+) [} 0F 10k
2‘0 3I0 4’0 1l0 310 5IO 210 2;5 30
RR ESR RT

Fig. 6. Relationship between blood pH and Po, and respiration rate (RR), erythrocyte
sedimentation rate (ESR), room temperature (RT) in cardiovascular (CVS) and
metabolic (MD) diseases
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Fig. 7. Relationship between respiration rate (RR), pulse rate (PR) room
temperature (RT) blood pH and Po; and in rheumatoid arthritis



TSRIRHD M pH, Poog Wi THT Poo 1 RIT T ARCIET A 1HT 23

FRBESOEIE AL TINK R Y 2 280D 23K
T, RREOETIRL A M7 va ) FHESETRT
% C & (PeTERS and VAN SLYKE, 1931) 7 o FEms4t3gHT
EHEHPALNL L EPLTEINLD.
ZEIREHIO KR BE 5 (1966) D BEIVERICH
PBRICL AL TATE»S 8 LM T ERRE L2
b, Lpb 2017 3HI1230°C 2HATC5. HE
SRIX1ATEO»L 2R3 THLN, 0°C LITFICF
. BR6~8 ity —27 (F15:25.5°C)»Hhb,
AT I~11H (E45: 25.1°C), 3~5F (Ei5: 23.7°C)
TR 12~2HIBIKE (F5:21.4°C) TH 5. &
R D BARBRIOXATHRCREMIZH T 2 HHARTE
OEMMAEIFELIL TH Y, ZHEEARIZIZETO
HIZABUTWADT, TOKEEE»HABEER
UTHABILES3 2L E L 5 N5, 12~28 O KEE
DK (Bt £ 1020.6mb) T, 6~8 A 1k &/ (L1 :
1006.9mb), 3~ 5 H (F#5:1015.9mb) Bk 9~11F (F-
#3:1017.0mb) IZMEDOHEDOMERL TS (BIUR
SURIER, 1967).
FERCHERIER IR L v #910%E L, SREOH
EOR EOHIR TIEFIC 172 Rt (BK, 1967), AF
& ORNTHRN S BESTER Shb b b (ke R,
1967). ZFHORUEICIIT 5 12~ 2 A&t Mk pH & o
Po: BEMT O~ AR OMicHEEMT B I H
Hik, fiE O Pco: DB E L EZDDET, Hik
REBOBHN R R U IR E AL 558
—HEREZICE & S EEMREDFD I Uik
EOEHICL 2 WREE S 5. Fiid a2 EEZTORL
I EENEINTH D, BESHZUSI0.
i pH, Pcos METNT Poy LR E DEBZRIZE 3 RA
Ttk CVSEEE CNSEED pH Iz T 5%, RAEE
DERE CNSEOZn L b 2. 4°CENDTREE I
ZIHEDAREM § BE T E20DS, BEEIZHLACNS
FTH L, CVSEOEREPDTH 0.9°C i ¢ CNSHF
LD pH OZEZ RABI L DEL WA - TAENTER
DB OMICEEOHEBHRS AV s b
LHDOHRT 2B AL DY 2 BENDHS 5. RAKIFCNS

HoZid~e=r o C U, ROREEERECE AN,

MBORBA AZRIIBMEDOZ N2 1. 65bEb
AOT, ~v b2 Yy MEOED T A A TR
FAGBIZBEITIBIL, pH & O Peo. OEERILE
Mk T B EE A 5N % (PETERS and VAN SLYE, 1931)
73, RAHE, CNS#EE2Ep RS L BMOBE & Olic
F—EOBEFRIEED S, FIARMERLESERE O T
HEIZ RAF TP LV ERDOEEME 2O U RED
X LR T A E XN (ZirF and BauMm, 1966), 7>

IR SRR D B FLR o HigRZAK (rouleau formation) i
Ly, BUNIEROMFEE»ELE I T2 ERA L2
% (WELLS, 1964) 73, RAEED pH & ORICEZEOMHE
G A 51T, RALCNSEF® pH 0L 2
DIEARFFTHB.

CVSEf e CNSEL L DIES, ~®/ v e vERUHE
ED5 B, Mi=Eick 2 pH QAR ChE TR
NTEIZ L CADE IBIERAShE 5. CNSE O (KR
ECVSEEDZ Nt b 0.5°CI7UIERTH b, FBALR
kiB%T3 RABLE @ pH OESERTH B, KED
EIEAS CVS o8 CNSERD pHEERAE U T2 & § 2013
FBBTIRNERDNA.

RA B iF Poos 1d MD B 2R ML= L D I
EEENSTAS NS, RABEE CNSER O CVSEO
~EZ e E LR, RIBREEE, KR, AR, FRE
B IR oM c OFEWRRIL 5 AEO—EL
IS b hzas, RAED pHIZIRITE & DI
HE OMBBIGAER X T3 O T RA & MSSE]
OWRIEHOXEIL H 2 BEORELLIFL TV AP b HIN
e,

FPERIEO M Po: IICITEEENSE Y 6 1120 H
RA BHZHE & ORlICHEO A GRS EE s 1,
=EO ERICH - THREREIS AT 2 ERERML
TLBbDEMaNG. —J5, MDE®D Po; LER D
I EORBBEESEI L TE Y, BRO EFICHES
M7 EoRIN (FORSTER er al., 1946) ITHEL TOB b
DrELLNGY, BEERIBOWAD B VIZMED
BT 2 1 pH AN # A FEOZEC DN TRE
LB NG TR~ A,

V. ¥ B

EEIHBOMIT N URBHEIRIGYET 2 L EA5
NBHETFOI by o i, RsRikEeE, =
W, KR, BB IREEO 6EHA 2 AL, Thi
DOEF & iE pH, Peos W TNT Pox & OEDEGRZ BRE
U, BICESY, KA 2EE b T, BRE
TR B BN AT R INA, ROWMEREREHRT

D) SEGHI & 4 pH 0BT 40~59F 8, 10~39F
e, 60~T9FEEDIENT, Poo: Tid 40~597FEE, 60~79
R, 10~39F NI LB Em B By 5 1 B,
Po2 1360~79F 1, 40~59F#HE, 10~39FF D IETHEM
o d 525, WThEFIICE 2 FEERALN
20,

2) pH o HNZEENE 10~397F B Of 40~59F EE D3
N ANEREDFNTD 505, 0~T9FTEHOF#ZIEIZ
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~SHRUGI~IAR: ORICHEEESTBINS,
Poox 1312~ 2 HEY, 6~ 8HBE, 3~5HE, 6~873H,
12~ 2 AROIEICEDEm R & 305, AesEiiEDoh
AN

5) gk 5 pH 0Z#X CVSEY, RAFEE, MSSE,
MD#;, CNSEIDIETETLTEH, CNSEICVSK
RAEE EDENCIEEZENA N5, Pooxid CNS
Br, CVSEY, MSSE, MDE{, RAZ & IEXHS L
RAFBHI MD B 2B HIDZF & DI HEE)SE é«
N5, Po iz RABE, MDE, CVD#:E, MSS#E, CNS
BoFESBEANA LN B, WTINOMicd BEE

B 6z,

6) FRINBRILPEER X CVSHD Po: LB TD A BE
OFEBREFESEH IS,

7) ®iid RA RO MDEED Pos D HITHILERS R AT
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8) MFILEUE RA Kot CVSED pH L DR IC O & #
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9) IRdEEu: RAEED pH & ORI O & HHRERAEASHE
MHaha.
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STUDY ON EFFECTS OF BALNEOTHERAPY
ON BLOOD pH, Pco, AND Po,

PART 2. RELATIONSHIPS BETWEEN THE
PHYSIOPATHOLOGICAL FACTORS AND
BLOOD pH, Pco, AND Po,

by Takaaki YAnATA (Director : Prof Hiroshi MoRI-
NAGA), Division of Internal Medicine, Institute for

Thermal Spring Research, Okayama University

Abstract.  From the factors which are considered to
make an effect on circulatory or metabolic states,
hemoglobin content, erythrocyte sedimentation rate,
room temperature, respiratory rate and pulse rate
were chosen to be discussed their relationships be-
tween the pH, Pco; and Po,. Moreover, changes due
to age and disease as well as diurnal and seasonal
variations of blood pH, Pco: and Po, were evaluated.

1) Blood pH and Pco, showed the tendency of re-
duction in the order of 40~59, 10~39 and 60~79
years age group in the former and in the latter 40~59,
60~79 and 10~39 years age group. The Po, value in
the afternoon decreased with ageing. However, no
significance was demonstrated in any age group.

2) Diurnal changes of pH in 10~59 age group was
very small. In the 60~79 age group, the afternoon
The Pos
value in the 10~59 age group increased in the after-

value decreased than the morning one.

noon contrasted to the decreasement in the 60~79
age group. The Pco, variations in all age groups were

within the errors due to the measurement.

=4

3) Rheumatiod arthritics group showed no signifi-
cant diurnal variation different from non -rheumatoid
arthritics group.

4) Blood pH of December-February group showed
the lowest seasonal value and significant difference
between March-May and September - November
group. No significant seasonal variation was observed
in the blood Pco; and Po,.

5) The central nervous system group showed the
significant lower blood pH than cardiovascular dis-
ease and rheumatoid arthritis group. The Pco, values
of rheumatoid arthritis group were lower significantly
than cardiovascular disease, central nervous system,
and musculo - skeletal system patient groups. None of
diseases showed significant Po, difference each other.

6) Significant relationship was demonstrated be-
tween erythrocyte sedimentation rate and Po, value
only in cardiovascular disease patient group.

7y There were the significant relationships between
room temperature and Po. in rheumatoid arthritis
and metabolic disease groups.

8) Significant relationships were shown between
respiratory rate and pH in rheumatoid arthritis and
cardiovascular disease groups.

9) There was significant relationship between
pulse rate and pH only in rheumatoid arthritis groups.

10) The combination of the blood pH, Pco: and
Po. values was shown to reflect the circuratory or
metabolic states of the tissues or organs and to

remain stable on the expcrimental day.



