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Each capillary blood flow of less

Fig. 1.
than 100 # in diameter can not be
seen arteriographically as shown
by arrows for example. Movement
of body fluid in the area is impor-
tant to evaluate pathophysiology
of the connective tissue disorders
under the conception of body fluid

circulation or tissue perfusion.
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Shows each catheter of medical mass
in the

tissue(S), and in the muscle tissue

spectrometer subcutaneous
(M). No oozing of blood and lymph
can be seen around catheters. Body
fluid 1s sampled through diffusion
membrane of the catheter and is ana-
lysed by mass spectrometer.
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Fig. 3. Shows bilateral femoral arteriogra-
phy of case 1, 33-year-old female,
suffered from chronic rheumatic ar-
thritis with cutis marmorata on the
Left 5th toe

is suffered from incurable ulcer

lower extremities.
due to rheumatic thromboangiitis
obliterans though the main arterial
trees are found intact arteriographi-
cally. Her joint pain and muscle
stiffness have been improved by the
treatment with CO2z cabin for one

month.
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Illustrates the changes in partial pressures of each tissue gas following hand exercise

before and after COz - treatment in case 2, 46-year-old female, suffering from

progressive systemic scleroderma. The levels of muscle PCO2 of each forearm keep

to go up following exercise, demonstrating a poor tissue perfusion to wash out

metabolites (left), whereas each muscle PCO2 shows smooth clearance curve, demon-

strating a good tissue perfusion after one month of COz2-treatment (right).
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Fig. 5. Illustrates the changes in partial pressures of each gas following hand exercise

before COz2 - treatment in case 3, 48-year-old female, suffering from weakness

in physical strength with no positive laboratory findings of connective tissue

disorders; elevated muscle PCO2 of each forearm following exercise keep the

levels, demonstrating a poor tissue perfusion.

DI, ‘

KEFIZ, D-~==v353 v, Be Of5%5
v, BREEETIE > TR BEROBELA S
N OEEREE, BRIV TV,

AEFNIC D, REBAT RBHBNSG SN

REEH RBICHIL - T, BIMHE D A R 5l
EERTH-70ECA, Bfllés, FTEOEOME
EEE %I ER L CHEKOPCO2 DEE
EnALNT, LA EREREY, HBBEREAS
PEETHLENHOMENL T,

PRERA R, R ERBRICITIE > 7o, #92
HERICEFREoR D BERES N, 3EHE
WWITEEOERBALERE L B L HiICiE -7,

W1 A BORBT ABREEETE-RIC, |
WORIMARE DO H R GEREEITIE 10T 5,
EHEMICK > TER LAHHEBHEOPCO: 32
BICEVD U Claafnshi 3 IER A & 0 B
DWEDAH LN (Fig 4o

HEMNICS, #E, TRORERIEEINT

HITHBICLOEADB L L - TRE LT,
EERRRERE T, CRPEIR 0 TH B, &K
hid, 305 E20mm, 6043 {E58mn, 12043 & 100m
EHEL, BEIS T YRGB, IgG 2150
IgA 350, IgM 190 &ET A A7,
fERL 3. 48%F, Zotk, BHERE, Vu~TF, B
B2 DD EE UT2Md 4805 0738
B, BLUBRERBRZED STV, @i LEo
HHMET, MFOBRBREHL, ORI EE
FHAERZL T, BIREEIZITIE > THIIWVDS,
il & b ERBROMBIBIF T, KB, HOE
HiEAHSNL O,
EHEESHTEEZ RO m M orilHo »
2AEOERETE, EFAMKRIC R U R
DOPCO:2 OfRfaMhigiz iz E ALEA SRS, Bt
safnghiRx PR 4 2 R | RIEARET,
HBEREIBE AR EE Z 5Nl (Fig 5.
B ERANET SHNT, KBEL T8
L 015B ALREEAA (148509) 2HWT, 8



RIBHREHRE 58,1987 27

180 48y F

mmHg

LT.?7.73 ml/188Bg/min

RT.7.87 ml/188g/min

P02 RT.
LT.
Exercise
2 [ [ " ]
%) .8 (Hour) 1.5
Fig. 6. Changes in partial pressures of each gas in case 3 after 6-month of artificial

COz2 bathings; muscle PCOz of each forearm following exercise showed slow clearance
curve, demonstrating an improved tissue perfusion. Each local tissue perfusion
volume was able to calculate as shown in the figure.
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Fig. 7. Changes in tissue partial pressures of each forearm in case 3 after another 6-month

of artificial CO:z bathings; each muscle PCO2 following hand exercise showed more
improved clearance curve than that of 6 months ago, enabling to calculate each local

tissue perfusion volume as shown in the figure.
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baths
on degenerative disorders in consideration of

Clinical effects of serial artificial CO:z
the improved tissue perfusion.

Yoshiaki Komoto, Tomoji Kohmoto, Mitsuru
Sunakawa, Nobuko Yagi, Hidenori Yorozu?

and Yasunobu Matsumoto ¥

Institute for Environmental Medicine, Okayama
University Medical School,
DTochigi Research Laboratories, Kao Co.,Ltd. Inc.

Tissue perfusion plays an important role
in prognosis of the deteriorating connective
tissue disorders. Tissue perfusion was evaluated
before and after CO2 treatment on the patients
with connective tissue disorders by means of
medical mass spectrometer.

CO2 treatment was performed in 2 ways:
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one was with COz-cabine, 20 litres per minute
at 40°C for 20 minutes, and the other was with
an artificial COz2 bathing prepared with 2
tablets of BUB—KAO, a 50 g sodium hydro-
gencarbonate and succinic acid tablet, in 280-
litre-tub at 40°C for 20 minutes.

Case 1, 33-year-old female,* suffering from
chronic rheumatic arthritis with rheumatic
thromboangiitis obliterans in the left 5th toe.
Main arterial trees were found intact arterio-
graphically. Her joint pain and muscle stiff-
ness have been improved markedly after COz2
treatment with cabin every day for one month
though every medicine for rheumatism made
little effect.

Case 2, 46-year-old female, suffered from pro-
gressive systemic scleroderma. Major blood sup-

ply was found not blocked in upper extremities

arteriographically. Tissue perfusion was found
poor in muscle tissue of each forearm before
COz treatment with cabin, whereas an improved
tissue perfusion was confirmed after one month
of serial COz treatment, leading to ameliorate
persistent muscle stiffness, though every medi-
cine for her made slow effect.

Case 3, 48-year-old female, sufféring from the
weakness in strength with no positive laboratory
findings of connective tissue disorders.Tissue
been found quite improved
CO2

for 12 months, being able to work hard every

perfusion has

following serial artificial bathings
day as a nurse.

Serial COz2 bathing is thought to be very
useful in ameliorating the symptoms of deteri-
orating connective disorders by virtue of an

improved tissue perfusion.



