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Tab. 1 Age Distribution of
Rheumatoid Arthritis

Years. F. ’ M. l Total
~10 ‘ 1 0 1
11~20 1 6
21~30 13 4 17
31~40 6 2 8
41~50 6 5 11
51~60 8 5 13
61~ 3 4 7
Total 42 21 63
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Tab. 2a Peripheral Blood Picture and Red-cell Sedimentation Rate
of Rheumatoid Arthritis (female)

CI\?;?-iYears. R.*104"Hb% Color Li‘y‘i"'%ﬁ;‘i'gs(eg. E. [Lym|M. Thromb.;R%:' E. S. R
| | | | | | ! | | 1% | 1 | 2hrs. | m.v.
1| 7 | 312| 60(0.97{10600] 2 |72 14 {19 |3 73; 93| 61
21 17 | 382 | 8| 1.05) 7400| 5.5 |54 |1.536.5|2 | 122240 ! 5 45| 60 | 38
3| 17 | 450 | 85 0.95| 11200/ 3 |65 |7 (18 |7 70| 120 | 65
41 18 | 33! 76| 1.07) 7600, 9 |61 |0 {30 |0 121| 142 | 9
518 [ 82| 72/1.0 | 7600 6 (54 |3 |28 |9 111 125} 136 | 97
6 20 | 420 | 81{0.96| 8200/ 2 |56 |6 (34 |2
7021 | 339 | 75| 1.11| 6650 1 |43 |8 |44 |4 72| 106 | 63
81 21 | 391 8092 72000 0 |49 |12 |34 |5 93| 148 | 84
9| 22 | 385 | 75| 0.99| 7700 4.5 {55 |1 |36.5]4 | 123200 | 7 32! 63| 32
10] 22 | 429 | 804 0.93| 6400f 4 |54 11 |34 |7 48] 103 | 49
11| 22 | 346 | 80| 1.01) 8000 6 |46 |1 |40 |7 14 36| 76| 37
121 23 | 376 | 73] 0.99] 7400| 1 |59 |4 |30 |6 30 41| 25
13| 23 | 398 | 8| 1.07] 6200 9 [63 |2 |25 |1 54| 85| 48
14| 24 | 385 | 751 0.99] 7700 4.5 |55 |1 |36.5|4 90| 128 | 77
15) 24 | 354 | 60 0.85| 5000] 4 |65.5(1 |27 | 2.5 198000 | 6 85| 115 | 72
16| 25 | 497 | 100 | 1.05] 6270| 9 |59 |1 131 |¢ 56| 94 | 52
17| 27 | 216 | 40| 0.95| 5800, 3 |44 |8 |41 |4 6 221 62| 27
18| 28 | 402 | 85) 1.06] 7680| 8 |45 |9 (36 |2 6/ 20 8
19| 29 | 375 | 64| 0.85/11000( 1 |63 |2 (28 |6 151 156 | 115
20| 31 | 454 | 85| 0.94] 9800| 7 |37 |6 144 |6 22| 49| 23
21| 34 | 430 | 75]|0.9 | 3720 4 |43 |0 |47 |6 52| 86| 48
22| 36 | 410 | 75| 0.91] 5450{ 3 |59 |2 |29.5|6.5 137940 | 2 110] 121 | 85
23| 38 | 413 | 83 1.00) 5600| 3 |62 |1 |28 |6 76 107 | 65
24 | 39 | 400 82| 1.03] 7800 4 48 |1 |42 |5 30| 8 36
25| 39 1 386 { 78| 1.01| 5350| 3 143 |o |45 |3 14) 40| 17
26| 41 | 353 | 60| 0.86| 8600 3.5 {66 |7.521.5| 1.5/ 123550 | 9 40{ 70| 38
271 42 | 435 | 70| 0.89| 7800 2 |49 |0 |45 |4 200 50| 23
28 | 43 | 311 | 60| 0.97] 9550/ 4 |44 |2 |48 |2 | 100800 |11 36| 78| 38
201 44 | 375 | 75| 1.00| 6750| 2 |gg |2 {21 |6 45 84| 100 | 67
30| 46 | 431 | 75| 0.87| 8250| 2 |52 |1 |42 |3 | 196240 5.5 98 109 | 76
31| 47 | 377} 70| 0.93] 7430} 1 |70 |7 |21 |1 69 128| 138 | 99
32| 51 | 388 | 78| 1.03| 6500] 6,5 |50.5|2.5/38.5| 7 | 155200 | 4
33| 51 | 460 | 78| 0.85| 7750 2 |e6.5/5 |25 | 1.5 234600 | 5 149| 154 | 113
34! 54 | 280 | 5010.9 | 8005 |58 |5 |30 |2 115 130 | 90
35| 54 | 38 | 721 0.95| 5300j 3.5 |68 |2 [21.5/5 | 79240 | 6
361 56 | 450 | 100 | 1.1 | 7000f 3 |54 |3 |38 |2 1| 28| 13
37 56 | 304 | 65| 1.08 400011 |37 |2 139 |11 220 69 109 | 62
38 | 58 | 443 | 75| 0.97| 8350) 4 |51 |2 137 |6 | 111600 | 9.5 120{ 138 | 95
39| 58 | 374 | 781 1.04| 6450 4 |go |1 |25 |1 5 16| 36| 17
40| 63 | 530 | 110 | 1.14| 8600 1 164 |3 |23 |9 38 68| 36
411 63 | 439 | 750 1.13] 4980/ 5 |49 [6 [39 |1 30| 45| 26
42 68 | 457 | 86| 0.96| 7050 2 68 |0 |26 |4 95 100| 106 | 77
391.5/75.7] 0.98 |7278.6) 4 |55.8] 3.2 33.0] 4.2| 143874 | 6.4 46 66.1] 92.2] 56.1
mean | .94.4:9.2 -0.033-753.6) =1.0|-3.8/-1.2 -3.5+1.1) 43262 | 2.2 =18 | :16.6| =12.8
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Tab. 2b Peripheral Blood Picture and Red-cell Sedimentation Rate
of Rheumatoid Arthritis (male)

CI\?(S)‘?' Years.i‘R.*104 Hbo, (i:r?glzl;; Li;‘éo';]?;i?g; Seg.| E. Lym.| M. {Thromb. R;Z‘ R. S. R.
| %l 1 |2hrs.| m.v.
43| 15 | 558 (110 | 0.99| 8080| 12 |38 |5 | 41 |4 294|119 | 77
44 | 24 | 430 87 | 1.01| 8600| 0 |68 |2 | 23 |7 34| 63| 33
45| 25 | 431 | 88| 1.02| 5300| 1 |57 |2 | 35 |5 |145540] 5 45] 70| 40
461 26 | 370 | 65 0.88]10400| 1 |78 |0 | 18 |3 80| 98] 65
47 | 27 | 464 89| 0.96| 8700 12 |42 |3 | 43 |0 45| 80 | 43
48 | 32| 415| 86| 1.05| 9600, 5 |64 |8 | 20 |3 20| 42 21
49| 38 | 439| 84| 0.98| 8600, 2 |66 |2 | 24 |6 75| 98| 62
50 « 43 | 441 | 85 | 0.97| 6500| 4.5|72 |2.5| 20 | 0.5| 194040 | 3 83120 | 74
51| 44| 417] 751 0.90| 7600| 7 |77 |1 | 15 |0 1131133 | 90
52 1 44 | 510|106 | 1.04| 6600| 3 |46 [14 | 33 |4 1| 3] 12 5
53 | 48 | 427 85| 1.04| 6800| 2.5|67.5|4.5 17 |9 | 236070 | 5 12| 28| 13
54 | 50 | 439 | 94 | 1.07| 9600| 3 (58 |3 | 33 |3 69| 97 | 59
55 | 53 | 427| 90| 1.06] 6300] 6 |39 |9 | 42 |4 15, 35( 16
56 | 57 | 325| 65| 1.02]10200] 1 |82 |0 | 15 |2 |121360 | 11 25| 50| 25
57 | 58 | 260 | 54| 1.04| 7800 3 |66 |4 | 22 |5 114 | 142 | 93
58 | 58 | 378 | 75 1.00| 7700 1 |74 |5 | 17 |3 111|156 | 95
59| 58 | 460 | 95| 1.03| 9400/ 2 (50 |3 | 37 |8 68| 8 | 55
60 | 63 | 450 | 71| 0.79| 7200 3 (56 |2 | 36 |3 84109 | 69
61| 63| 390 8 | 1.09| 8950| 2 |62 |4 | 30 |2 23| 54| 87| 49
62| 70 | 457 | 98| 1.1 | 6400 1 (59 14 | 33 |5 21 9| 28| 12
631 71| 395| 85 | 1.08| 6700| 2 (66 |2 | 26 |4 741 112|136 | 90
mean 437.3184.4] 1.017953.4 3.5/61.3]3.8/27.6] 3.8 174263 | 6| 25|60 | 85.6] 51.7
:4.9’:8.4 -0.15-871 | -2.1|-7.9.-2.0/-5.8 -1.5 +23.5-26.3 -18.2
Tab. 3 Distribution of the number Tab. 4 Distribution of Hb.-content
of Red-cells pen ——
S Hb F ‘ M. ota
Erythro: F. M. | Total 90%-~ 3 6 9
cytes 8980 12 9 21
500 x 104" 1 2 3 79~70 19 3 22
499~.450 6 4 10 69~60 6 2 8
449400 11 9 20 59~-50 1 1 2
399350 17 4 21 49~40 1 0 1
349~-300 5 1 6 Total | 42 | 21 | 63
299250 1 1 2
249,200 1 0 1
Total 42 ) 21 ‘ 63
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Fig. 1 Peripheral Blood Picture of Rheumatoid Arthritis
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Tab. 5 Distribution of Color-Indsx
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Leucocytes Band- Segmented Eosino- Lymph. monocytes
form philic

i F | M. Total
1.19~1.1 | 4 1 5
1.00~1.0 | 14 | 13 | 27
0.99~0.9 | 18 5 | 23
0.89~0.8 6 1 7
0.79~0.7 o | 1 1
Total 42 | 21 | 63

BREEBERZOVWTIHFTIRZO
64%1z, BF TIREEFIDT2%IC
WD b tz, K63EFIHIS0
Bl (79.49%) RIEBFEETD -
T, BR?, FK oREL—
U, MARORKERERDOT
B 5 %ol EWVEERINS S {, EFD
OB IZ BT 5 IRIMBRAK
HERPHEELLDZEDTH
HEELOND,

BIER ) © < 7 I E R AR B
BEOZNETDNAVD, #
HOBRKETH ZDEFOHALE
N DD 2 B 1.

F M ER%K 12 6345150451 (79. 4
%) PIEBEHENIHD, F

A, Seidel u. Schmidt!” &
12k x SEFIDATY%, 48. 5% 1T iF
BRIROEE 23, RBIBHEIES

LEOME LRNTO DM, EHEH
OHITIE 5 %L, LOIFRRIRINS
31761 (27%) i s icicig
EWAGIESY fe

II BEY Y FOEHM
IRV TEZRB®S 5
PEBIED Y ¥~ FEE IR, FE



58 th x £ A
Fig. 3. Peripheral Blood Picture of FEHOBMPEIET S C & BaBIH, MR
Rheumatoid Arthritis
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Tab. 6. Mpyelogram of Rheumatoid Arthritis,
Case S.0. |M.S.]0.S. |T.D.|H.N.| S.K. |K.M.| H.G. Normal32

No. of nucleated cells(x104)| 2.42| 4.23| 4.32| 4.05| 16.4] 7.20{ 7.23}10.97 9.84
Urerythroblasts 03] 03 0.1| 05| 06| 0.8] 0.3] 0.1 0.52

o | &, (basophils 19| 1.2 1.1 1.9} 0.8 1.0 1.1 1.0 2.10

@ gg{polychromatophns 241 32| 16| 18| 3.0 27| 1.3 2.1 2.49

g | =7 lorthochromatics 0.2 04) 01| 04 08| — | 06| 0.3 0.16

2| 4., (basophils 0.8 0.6 1.7| 13| 0.4 2.0 1.3| 1.6 1.23

.| E &{ polychromatophils | 6.0 | 5.4 | 6.7 | 89| 7.6 |[11.1 | 3.2 | 9.5 8.44

18 53

& | 2 Lorthochromatics 2.8 72| 51 39| 86| 1.5| 3.9 3.1 3.83

Total |14.4 \ 18.3 k 16.4 ;18.7 }21.8 [ 19.1 | 1.7 117.6 “ 18.77
Myeloblasts 40| 06| 1.0 | 1.1 ] 0.8 1.2 1.0| 1.6 1.37
o {Promyelocyte 33| 21| 46| 3.8 40| 3.5 | 7.0| 5.9 5.15
%SMyelocyte 63| 60| 78| 66| 1.4| 5.8| 9.1| 4.3 8.52

2 | §{Metamyelocyte 711 91| 59| 63 3.6 | 86| 9.4 | 6.5 11.71

é 3 ZBand-form 12.9 | 21.4 | 13.9 | 8.8 | 13.0 | 14.0 | 19.1 | 14.3 15.50

& Z Segmented 20.8 | 22.8 | 29.3 | 27.5 | 27.8 1 17.7 | 15.3 | 18.5 13.57

[

E Total 50. 4 ;61.4 ’61.5 ‘ 53.0 \49.8 149.6 ' 59.9 ] 49.5 H 54.45
Eosinophils 59| 1.7] 34| 19| 30| 57| 7.4 3.4 3.83
Basophils 0.7 0.2 03] 0.4] — - - - 0.05
Monocytes 231 3.0| 2.6} 2.8 0.8} 2.3 0.5 2.9 2.08
Lymphocytes 23.7 | 11.7 | 12.0 | 18.5 | 21.8 | 21.2 | 18.1 | 24.6 17. 62
Plasmacytes 0.4 1.8| 1.4 | 1.6 | L4 0.3 0.3 0.2 0.71
Megakaryocyte 0.2 — 0.1 0.3 1 0.2 — 0.1 0 0.03
Reticulum cells 1.6 | 1.3 1.3 1.7 0.4, 0.6 1.0 0.1 1.09
Mitosis 0.3] 0.1 0.6/ 0.4] 04| 0.3 04| 0.6 0.32
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Table. 7. Ratio of Cells in Bone Marrow of Rheumatoid Arthritis

L Orthochromatics +
Leucopoiesis .
Erytbropoiesis | Ratio of Erythroblast:( deg;z:;;;‘;phﬂs >
83.0 _ 11.4 _
S.0 W_S' 76 T—& 22
78.0 _ 16.2
M.S 778ff_4 29 TS_&O
79.8 _ 13.5 _
0.S m4-4.86 T.S__4'82
76.6 _ 50 _
T.D. w7 4.1 39 = 4.69
75.4 _ 20.0
H.N m—& 47 Tzf—l. 67
78.8 _ 15.3
S.K To1 = 4.12 —5 = 5.1
86.9 _ 9.0
K. M L7 4 24 =7
82.0 _ 15.0 _
H.G. *7’;_4_ 72 W——G' 77
Cotti & Valtal® 3 3.5 (2.9~4.0)
Normal
Kamimura32 4.16 2.86

- 7.

B,

H Ryevr)s—»rFisk, Ehtlich K
FF e RRIGIRE -7z, BRERRICHETL
THTERILEZET 5 0% M, +, M
Boboe+, MBICLVAABLELD%
(+) EHFEULR,

(ii) Bromsulfalein Z{g# 34557381 & - 1z,
59 Bromsulfalein AR % {AH 1kg iz D &
0.1ml, OHIcHIELASTfG, i, MmE5D
ML, coflE® 252 U1 %10% NaOH
THMOE LY, MHciz5%HCl 2ini o>
NT =V THEL, WY 3 HERINOR
FE% LTI OBE & Uiz,

(i) BRMeRERR: ZEE®R Y —JEH
W (L.5gDLEFBICHY) 2HEL, 1K
MEWCERIR, ReERLEE U, 50ml, T

BSOS, #R2HEHE U, BEIHR
#, BRTZBEFEL, BREBERMK
0.682FUIHMPLZEBERMHELL, 58
Logitxtd 2% b > T%TERDUIL

(iv) MUEEHERG: EENAEEKT, 16,
32, 64, oo SI2RE I R 2T 12 ¥ ¢
ME%1.0ml, 5—FORBREwE D, ZiK
10% /K R & 20. 25ml. > % fiA., 0.5%
FOREW R 070.02% 7 7 o L IS 2 SRICE
FILUTZ DRSO 3ml, % H i &2 B i
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Fig. 6. Insulin-sensitivity Test of Rheumatoid Arthritis
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Tab. 8. Serum Protein Fraction of Healthy Subject
(Paper-electrophoresis)
Case ; Sex \ AV | ar-g% | ave% | B-e% | T-2% | A/G
T.0. 3 52.5 5.5 6.6 13.9 21.8 1.1
Y. Y. 3 50.5 4.3 7.9 11.8 25.5 1.02
K1 I3 51.0 2.5 9.9 13.0 23.6 1.04
0.1 3 51.3 3.7 7.7 14.0 23.3 1.05
S. 0. $ 49.3 6.7 6.4 17.4 20.2 0.97
E. M. 5 53.7 4.6 5.5 1.1 25.1 1.16
AY. 2 48.1 41 9.0 10.7 28.1 0.93
H A. 3 50.3 3.1 12.2 10.7 23.7 1.01
H.K. e 51.8 5.3 10.0 10.9 22.0 1.08
T. M. I 53.8 3.8 7.7 11.5 23.2 1.16
Mean 51.2 4.4 8.3 12.5 23.7 1.05
9% Confidence| .1 g | .13 | .21 | =22 | 23 | -0.08
1imit
5% Reiection .43 | .29 | .48 | -51 5.2 | 0.19
imit
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Tab. 9. Serum Protein Fraction of Rheumafoid Arthritis
(Paper-electrophoresis)

Case | Sex | Al% | ar-g% | axg% | B-8% | 7-g% | A/G
NM | ¢ | 348 | 53 | 122 | 97 | 380 0.53
HD | $ | 345 | 44 | 112 | 89 | 4.0 0.53
T.K. | ¢ | 3Lz | 59 | 143 | 61 | 45 0.45
O.K | ¢ | 33 | 35 | 75 | 113 | 424 0.55
Y.D. | & | 3.9 | 38 | 74 | 169 | 340 0.61
SJ | % | 34 | 58 | 120 | 156 | 3.2 0.55
T.N. | ¢ | 36 | 68 | 52 | 99 | 35 0.66
LU. | & | 24 | 102 | 137 | 80 | 307 0.40
HY | ¢ | 3.2 | 97 | 167 | 129 | 295 0.45
NN | ¢ | 3.3 | 60 | 164 | 179 | 284 0.46
KM | 5 | 32 | 50 | 129 | 94 | 405 0.48
HG | 5 | 35 | 40 | 135 | 89 | 381 0.55
KS | & | 296 | 46 | 130 | 73 | 45 0.42
0s. | s | 85 | 67 | 83 | 99 | 46 0.53
TM | 5 | 47 | 38 | 82 | 138 | 3.5 0.75
MT. | 5 | 43 | 60 | 100 | 122 | 285 0.77
HN | ¢ | 32 | 41 | 1.0 | 87 | 4.0 0.54
KB | 4 | 36 | 34 | 79 | 153 | 37.8 0.55
HO | & | 367 | 71 | 0.2 | 184 | 27.6 0.58
Mean %1 | 56 | 111 | 116 | 367 0.54
99% Confidence| 41 | .21 | 33 | 35 | -18 | -0.21
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Fig. 8. Serum protein Fraction
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Tab. 10. Gastric Acidity of
Rheumatoid Arthritis

Acidity No. of Cases| 9%
Hyperacidity 7 17.5
Normacidity 6 15.0
Hypacidity 10 25.0
Achylia 17 42.5
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Clinical Studies on Anemia in Rheumatoid Arthritis

Yasuhisa YAMAMOTO

Division of Internal Medicine, Balneological Institute, Qkayama University
(Director: Prof. Hiroshi MORINAGA)

Anemia of moderate severity is commonly present in patients suffering from
rheumatoid arthritis, but one to which little attention has been paid and despite its
frequency the exact mechanism of its production is uncertain.

Anemia in rheumatoid arthritis is refractory to anti-anemic therapy. The presence
of anemia may hinder adequate physical or orthopedic treatment and may produce a
degree of lassitude that considerably aggravates the joint disability.

This anemia, therefore, seemed worthy of study and investigations of three
aspects are reported here:

1. Changes in peripheral blood, bone marrow, liver function and gastric acidity.
2. Alternations in iron metabolism.
3. Balneotherapy and anemia in rheumatoid arthritis.

I. Peripheral Blood Picture, Liver Function, Serum Protein Fraction and Gastric
Acidity.

1. The peripheral blood and bone marrow.

The number of erythrocytes is 558~216x10¢/c. mm. (average:402x10¢/c. mm.),
hemoglobin-content:110~40%, (average:78.6%;), and the color index is about 1.0.
The anemia of rheumatoid arthritis treated is mostly normochromic. The white blood
cell count is between 11200 and 3720/c. mm. (average: 7504/c. mm. ), and the number
of leucocytes in 809 of the cases ranges within the normal limits. Eosinophilia is
observed 27%, of the cases.

Films of the sternal marrow showed no major abnormality in the eight cases
examined. Several minor points, however, deserve mention. The nucleated cell count
was diminished in seven cases examined, and the decrease of normoblasts in bone
marrow would explain the reduced red cell count in peripheral blood. The myeloid
series showed a relative increase.

2. Liver function tests and gastric acidity.

To illustrate the possible appearance of liver function disturbances in connection
with rheumatoid arthritis, the author has made different liver function tests on
patients suffering from this disease. From the results it appears that in protein
metabolism tests more than 839, of the cases gave abnormal albumin/globulin ratios
and Takata’s and erthrocyte sedimentation reactions. The detoxication capacity
determined by hippuric acid synthesis tests had decreased in 25% of the cases
examined. The dye excreting capacity, determined by the bromsulfalein tolerance
test, was found to be reduced in 649 of the cases examined. The urin-urobilinogen
test showed positive in 289, of the cases.

In all cases the insulin sensitivity test gave pathological readings.

Of 40 cases examined, anacidity of gastric juice was observed in 17 cases,
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subacidity in other 10 cases and normacidity, hyperacidity in remaining 13 cases.
Thus, a decrease in the gastric acidity was found to occur in 67.5% of the cases.
3. Serum protein fraction.

The total serum protein of 31 cases with rheumatoid arthritis appeared to be on
the same level as in normal material. Serum protein fraction was determined in 19
cases by paperelectrophoresis. In rheumatoid patients, albumin fraction of serum
protein decreased and 7-globulin fraction increased in all cases examined, compared
with the data of normal subject as a control. Alubumin/globulin ratio of rheumatoid
arthritis was below the 5%, rejection limit of normal value.





