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Medical Studies on the Spa Tamagawa

Especially on the Effects of Tamagawa Hot Spring Bathing
on Living Bodies

Sannosuke TARUSAWA
(Department of Radiology, Iwate Medical College)

1. Introduction

Spa Tamagawa is a sulphureted acid vitriol spring containing a large amount of free
hydrochloric acid and its acidity is pH 1.2. Characteristics of balneotherapy of this spa lie in
bathing in strongly acid spring with a large amount of free hydrochloric acid, at higher
temperature, several times a day. Especially we intended to research the relation between
the dermal tissue substance in the bathing dermatitis and the protoplasm activation in those
bathed in this hot spring, serologically, biochemically, histochemically and clinically.

2. Bathing dermatitis in Spa Tamagawa

During the investigation, the bathing temperature was 42 ~43°C, duration of bathing was
5 minutes, and frequency was 3~4 times a day.

Serial bathing of 3~4 times a day in this spring caused a bathing dermatitis about on
the 4th~7th day after the outset of the bathing, and bathing eruptions appeared all over
the body, especially on the front upper chest, neck, nuche, also on the private parts and
the armpit where it is easy to form erosion. The bathing dermatitis intensified in a week
and weakened afterwards. About on the 8th~10th day after bathing, the bathing derma-
titis disappeared.

3. Denaturation of tissue components in the parts of bathing dermatitis and
the acquisition of antigenicity

As a result of bathing in this spring, the tissue components in the parts of bathing der-
matitis were denaturalized and appeared in the blood stream and urine.

Furthermore these denaturalized tissue components acquired antigenicity, and auto-
antibodies were produced against the denaturalized skin-extract and skin-Mb in the blood
stream.

Here this denaturalized tissue substance i.e. this antigen substance in bathing dermatitis
stimulates the tissue of whole body and causes the pan-protoplasm activation i. e. accelera-
tion of the function of almost all organism, especially of the antibodyforming parts of living
body.

4. Demonstration of the action of protoplasm activation in those bathed in this
hot spring through serological and electrical research
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The evidence of this protoplasm activation was found in the following six results from
the research.
1) outbreak of the anamnestic reaction by bathing;
2) intensification of the antibacterial activity by bathing;
3) acceleration of the reticuloendotherial function by bathing;
4) increase of leucocyte counts at leucopenia caused by X-ray irradiation;
5) lowering effect of serial bathing in Spa Tamagawa upon Motokawa’s Electric Flicker
Reation applied to the bather (This showed a type of the protoplasm activation);
6) If the bathing was continued daily during about 2 weeks, the values of the skin
impedance before and one-two hours after bathing both decreased gradually day by
day; This decrease is due to the cell infiltration at cutis and corium and to the
protoplasm activation of living body caused by stimulation of the denaturalized
tissue substances produced by bathing dermatitis.

5. Demonstration of the action of protoplasm activation by this hot spring
through the biochemical and histochemical research

The fact of the protoplasm activation by this hot spring could also be proved through
the biochemical and histochemical examination.

a. Biochemical and histochemical influences of this bathing upon the adrenal
glands

17-Ketosteroid contents in urine decreased in the early stadium and recovered gradually
in the middle stadium. Then it tended to increase in the later stadium of bathing.

Under Vines’ staining, the granules increased a little from the early stadium of bathing
and most remarkably increased in the middle and later stadiums. These results seem to
prove the acceleration of adrenocortical function in the middle and later stadiums of bathing.

The bathing in Spa Tamagawa was effective in healing the rheumatoid and neuralgic
diseases. Then it is surmised that the acceleration of adrenocortical function is closely re-
lated with healing the rheumatoid and neuralgic diseases.

b. Same research as above upon the liver

The total cholesterol and free cholesterol values in serum decreased gradually during
the whole course of the serial bathing, while the ester cholesterol values showed a gradual
increase taking a wavy change. Therefore, E. Q. increased during the whole course of the
serial bathing.

In the early stadium of this serial bathing decrease of the total V.B, and FAD and
increase of FMN and FR were observed, but in the middle and the later stadium increase of
the total V.B; and FAD and decrease of FMN and FR were observed. These later changes
were still more remarkable after the 10 days’ serial bathing was over.

At the early stadium of serial bathing, the phagocytosis of trypan blue by Kupffer’s
stellate cells decreased for a while and then gradually increased and at the beginning of the
later stadium remarkably increased.

In the liver it was proved that the swelling and increase of Kupffer’s stellate cells and
the infiltration of the mononuclear cells in Glisson’s sheaths were more remarkable in the
group of the hot spring bathing than in the nonbathed control group.

In view of these experiments it was thought that the momentary decrease of the liver
function in the early stadium of this bathing was demonstrated by decrease of the total V.B,
and FAD of the liver and by increase of its FMN and FR, and that the acceleration of
the liver funtion in the middle and the later stadium was ascertained by increase of total
V.B; and FAD and decrease of FMN and FR.

6. Influences of this hot spring bathing upon the blood pressure

We investigated also the effects of thermal bathing at Spa Tamagawa on blood pressure,
a. Clinical studies
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This experiment was applied to 72 persons who were 16~76 years old and bathed for 5
minutes once a day in Spa Tamagawa at 43°C.

According to the blood pressure observed, the author devided those 72 individuals into
the following 4 groups.

Group A: over 181 mmHg, Group B: 180~161 mmHg,
Group C: 160~111 mmHg, Group D: less than 110 mmHg.

In group A, B and C, the systolic and diastolic blood pressure decreased immediately
after bathing, especially in group A the decrease of blood pressure continued more than 2
hours after bathing. And the decrease was more remarkable in those with higher systolic
blood pressure before bathing.

In group D which showed lower values of systolic blood pressure before bathing, the
systolic blood pressure could hardly be proved to decrease, but the systolic showed a more
or less increasing tendency as time went on, and the diastolic showed a slight decreasing
tendency.

The effects of a serial bathing for about 8 days (bathing during of 5 minutes, 3~4 times
a day at 43°C) on the blood pressure were investigated in group A, B, C and D involving
132 persons in total.

In group A, B and C, the systolic and diastolic blood pressure slighly decreased after
serial bathing and the decrease was more remarkable in those of the higher systolic blood
pressure before bathing.

In group D, however, the systolic blood pressure showed a tendency to increase, but
diastolic blood pressure showed somewhat wavy changes.

Furthermore, we carried out the follow up studies of the serial bathing which continued
2~3 weeks, in groups A (4 cases), group B (4 cases), group C (13 cases) and group D (4
cases) with 25 individuals in total.

In group A, B and C, the systolic and diastolic blood pressure kept decreasing after
serial bathing and showed a lower pressure values than before bathing, even 2 months after
the serial bathing.

On the other hand, the systolic blood pressure of group D kept a tendency of increase
even after the serial bathing; and in some cases it showed a higher pressure value than
before bathing, even two or three weeks, or a few months after serial bathing.

b. Animal experiments

Experimental studies on the effects of this hot spring bathing on hypercholesterolemia
and atherosclerosis of rabbits were induced by cholesterol feeding:

Remarkable hypercholesterolemia and atherosclerosis were observed in rabbits fed on
cholesterol (0.1 gm/kg) daily for 60 days.

Total cholesterol and free cholesterol levels in sera of rabbits fed on cholesterol daily
were lower in the group of bathing than in the nonbathed control group all through 60 days
of experiments, and this indicates a little suppressive effects of bathing on hypercholestero-
lemia.

Atherosclerosis was less in frequency and weaker in the bathing group than in the
control. And this indicates that antiatherosclerotic effects were more or less proved in the
bathing group.

In view of these results it was thought that this hot spring bathing would cause the
suppresive effects on the hypertension under mechanism of pan-protoplasm activation by the
bathing.

7. Influences of this hot spring bathing upon the paralysis after poliomyelitis
anterior acuta and cerebral infantile paralysis

The serial bathing over 3 weeks in cases of poliomyelitis anterior acuta and cerebral
infantile paralysis showed a good effect on the muscle function of their affected parts.

The healing effects of this bathing on these paralysis would be caused by its stimulative
action for the affected tissues of spine and brain under phenomenon of pan-protoplasm
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activation by the above mentioned antigen substances, and also by its hyperemic action to
the affected parts.

Conclusion

In conclusion it is to be said that the denaturalized tissue substances produced at the
skin affected with bathing dermatitis had a power of activating the protoplasm of living
cells and acted as healing factor against various kinds of disease. The fact that the dermal
tissue substance of bathing dermatitis changes serologically into the stimulating substance,
was clarified through the fact that it acquires the auto-antigenicity. Also the fact that the
protoplasm of cells is activated by the absorption of this tissue substance, was demonstrated
by the outbreak of the anamnestic reaction, intensification of antibacterial activity, increase
of foreign-body-intake-ability of living cells and lowering of Motokawa’s Electric Flicker
Reaction and the skin impedance.
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gebadeten Kaninchen mit Bidderdermatitis.
N L Anti-Ht.-Ex. | AntiHt-Mb. |  Anti-Ht.-Ex.
. ‘ 1 Immunserum
\ Tier Nr. Immunserum | Immunserum | (doppelt absorbiert)
Badhiufigkeit IS K NENIE RO S Eass ‘
110 11 12 10 11 12 | 10 11 12
Tagld. Urinentnahme ~ | - 777 ] -
vor dem Bad 3 0 0 0 0 0 0 0 0 0
nach Beginn des Bades2T.|3[200x1|100x2|100x1 0 | 10x1 0 0 0 0
3T. 2|500x2[200x2|500x2|100x2|200x2|400 x4 0 0 0
4T. 3]/200%x2[200%x1]100%x1[100x2| 50x2 | 50x 2 0 0 0
5T.|3 0 0 0 0 0 0 0 0 0
6T./4| O 0 0 0 0 0 0 0 ‘ 0
7T.|2 0 0 0 0 0 0 0 0 | 0
nach Ende des Bades 1T.| | 1°4| 0 | o | Toa| o | o | Tod} o
2T.| | 0 | 0 | ‘ (U 0 0 0
3T.| | | 0| 0| ‘ 0| o0 0 0

Anti-Dermatitis-Ht.-Ex. Hetero-Immunserum 500 x 4
Hauptreaktion{ Anti-Dermatitis-Ht.-Mb. Hetero-Immunserum 500 x 4
Anti-Dermatitis-Ht.-Ex. Hetero-Immunserum 500 x 1

nach Absorption von nor-
malem Kaninchenserum

: nach Absorption von nor-

malem Kaninchenserum
und Dermatitis Ht.-Mb

5 FE Entstehung des Auto-Antikorpers im zirkulierenden
Blut der gebadeten Kaninchen mit Baderdermatitis
N Antigen | py px | Ht-Mb Ht.-Ex Ht.-Mb
Tier Nr. 1 o von ‘ von ‘ von nicht von nicht
ermatitis Dermatitis ‘ gebadeten Tier | gebadeten Tier
Badehiufigkeit N [ ! f R
— | 13 14 13 | 14 13 | 14 13 @ 14
Tag d.Blutentnahme -~ - \ ; |
vor dem Bad o 0 0 o | o | o | o 0 0
nach Beginn des Bades2T. 2 0 0 (oS AT e AP SRR ) 0 0 0
3T. |2 0 0 0 0 ! 0 0 0 0
4T. 2| 0 0 o, 0 0 0 0 0
5T 'L 0 0 0 0 | 0 0 0 0
6T. |2| 50x1| 50x1| 100x1 50><1! 0 0 10x1 | 10x1
7T. |2 100x2| 50x2| 200x2 100><2'1 0 0 10x1  10x1
8T. (2] 200%x2| 200x2 | 200x4 | 200%4 0 0 10x1 ' 10x1
nach Ende des Bades 1T. | | 200x4 100x4|200x4 | 200x4 | 10x1  10x1| 10x1 10x1
2T. | | 100x4 100x2| 200x2 | 2002 | 0 0 10x1  10x1
3T. } 50x2| 100x1| 100x2 | 100x 2 ‘ 0 0 ‘ 10x1 | 10x1
5T. 50x1| 20x1| 50x1| 50x1 ! 0 0 | 10><11 10x1
1T ! 0 Tod ; 10x1 | Tod 0 Tod ‘ 0 Tod
9T.| | 0 | 0 S0 S0




4. 3.
BRBIT X

1

6% Komplementb1ndungsreaktlon der Gebadeter

EJIRER DS

RIS

61

K A T Y.
Komplement I 3

2E AE 6E 8E 2E 4E\6E\8E‘2E 4E |6E |8E
_Antigen L B ‘ (]
Menschen-Herz Mb + At TH' -H- \ H it ‘ H#t B b } +H Ht ‘ Ht
Menschen-Muskel Mb | —  ##  H 4 & | || ‘ 4 | ! 4 | D]
Menschen-Hb CA # | HJr HOH
Gebadeter-Hb |  # H | # | # \+H Wl

BEER GOSN

BRACLIEMERSEROMBHEMITICEMETARERIC K DA
5 EIERIE (E AR @ 6 B Bl X o TR S hure,

EEEE RO N CEE L TERCEREZTRL, BROTHIRCHECEEEZ LS

5 EREHETIIICIE < bR TV 2 HETH DT,

D, EEERIEESORIETTESE b BRI 5w,
7 2R a2 CE 2 0L, TORBEENTHIC, —EBOERMOBIEDOELEY

s

CHIERFET 51Tl EORBMEIIC X

KWTRICHERMEZ AL, WOWTTRIT22FEAE TS, LArULTHi<HRMioFL <

THd L VENET 25268, TUNDOZH5WIEARLFREEZEAT LR, Bk
T LR PIR S 5\ WITEI T 513 Conradi, Bieling K52 ovwWwbd % BEMK)E & LCHE
MOBRITET S,

Tk VA B DR IR R IR U IR RMMAE A L BB S h T 5 25

BT HE Auftreten der Anammestischen Reaktion
infolge des Badens in sauren Quellen

Z ORIBAE DR

" Kaninchen Nr. | 18 19 | 20 (Kontroll)
~_ Arten d.Reaktion | Prezipitation | Anamne- Prezxpltatlon \ Anamnes- i
h o durch stische durch tische | Prezipitation
Arten d. Antigen | Auto-Ak. Reaktion _ Auto-Ak. ‘ Reaction 1
— 102 0%
Tag nach Beginn Kaninchen | Rinderserum \ Kaninchen | Rinderserum | Rinderserum
d. Bades Mb-Lésung l Mb-Losung ’
e e
1 0 200x1 0 0 50x1
2 0 2001 0 0 501
3 50x 1 i 200x1 | 100x1 100x1 50x1
4. 200x 1 | 1000x1 | 100x 1 200x 1 50x1
5. 200 x 1 2000 x 1 ; 200x 1 200x 1 ‘ 50x1
6 100x 1 2000 x 2 f 100x1 1000x1 | 50x1
7 100x1 1000x4 | 100x1 500x1 | 50x 1
8. Ende d. Bades | 200x 1 | 1000x4 | 50x1 500x 1 “ 50x1
10. | 50 %1 500 x 2 100x 1 100x1 | 50 %1
12. i 100x 1 2002 | 100x 1 100x1 | 50x 1
16. 501 200x1 | 20x1 | 50xl 50 1
2. 20x1 200 x 1 i 0 } 20x 1 50% 1
22. 0 100x1 | 20x1
i

0
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Ielodic, MEOBEE LEr27enThs, RIXT OREWEZY S, BERIBEHIC
B LT BN S MRS & OBIREZ B BT U, FERRMERMERCETLZ EXAL LTR
ERICEHEF L, BTRORTNRTEL, RERBHEFAZEELRELCKNT, BFRHE
DORRE% LAY D &, WAEORTIE 5 4 METHMERED 5 \Vid—LIERE DRI EUC
O Z 1L, ThbbMERRIEORREL S 5D THDH, Tinbb I OEEMKIEDIE
SalE, VBB KBTI X N A MR R DS e B R U C, DU R A R A B T
L L RMATLHHDEEZLND,

2) MFREHOLFD™

LH1EABRICEWTIE, AB2EICLTETREAZEL, HRMNAKROEELHKT D,
PE NI RAREE L XPHFET, 4~5HABE HRECETT 5245, Jhid@k
HOWIKZEH LB aoREMCHS T30 &L 00, BROHBCISE L ENT, FE
HLETELDDOTHAS, ANBRERDLELDICHERIER LD, 5~ 7 HABELME
WEmy, Fhic2~3 BN THRAR DREECET S LHRICVWDY MDD
PP NI L, ABRIO 1.8~2.0 fELl LDERR U, T OB EREBENL,
ATBPHIEH 156~18 H BiTid&< 8L, P LENT 18~22 H BEICHRMEIZWARL, &
SO TENTHE DI ABRIECER L (E4X).

Einﬂun des Serien—Bndens(taqlidu einmal) auf
Antibakterizide Wirkung des  Serums

%
2601 Nr. 37
2401 — - Nr. 70
220 g:dzo NE"nz: nicht gebadete
200- Max. der ,  desBadens 9§ Badens Kontrole.
180- Der‘nu‘:ﬁ{;s/ f f
1604 Beginn “ / ,/-\'\ .
140- g .
120 \
100 ' AT A‘\
g T~ < T
60
40 Y
20
0 P WARGES S/ SSRUNI, ESRU- NSO W
IR 5 9 13 17 21 25 29
vor

B4 1K

BlEORE T 0, BbdERAKOWHS Y, HREEBIAIEL, BRARAEESI
LR, MG EHOBNE LT, SEBHEECAES S ORETERRL, &4
DEISIZIRD, FO—HE 725 MBHEH ORI ERT D0 L Bbh3,

3)  MEREEA BB R DR T
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AP X MRS SR SMERE0E"E LT L Bbhb0T, BRIK
OMBERMC 7 FF— T4 ~vERava—e— MREZKL, PIETERROI L I VE
WEARHMEL, FREEAERCIIHMMPIERZRTEONEEZ TIDCRKBOEED

Limirkung ven Sericn-Bider in . sauicn
Quellen auf des retikuloendotheliale

Systeln. ° 2 N" 34
a——>b -+ 44
‘-w x X+ 46 Einwirkun’ von Serien-Bader in
- ihr,end des Bades — A ‘Mm;{liu-t einfachen ~ Quellen auf das RES
-40 a
AA
o o Nr.42
Y s s - 74
= Ny X x e T
2 \ \A a A--T8
X \ ~—Wikrend des Bades — Mittelwert
- A -20H
-20 - .

=)
v

\\;//

Kne"izitnz der K ongorot “Methote

Koeffizienz der ngnrnt Methode
\
> >
>
P
\
| 4
x\b

0
9 % X
%) % X X
*—o
+1o} . +10 |
A T SR I AT N Y A T N TR N W B R B B A
Ia 5 7 9"5"‘1 3 6 1118 ]23 5 7 9]1'361!16
Tage 4 Tage
vor dem Bad e des Bades vor dom Bad Ende des Bades ’
%5

BB L7, BENICRINTEL, AB2HEX V=2V I— - v — FMEEIZETL, $9
AEESEEEZRL, ABHRE 10 BV KLU CABEHEREREL, RE L To 42°C
WK OB T o BEIRECH O IHERIEEINERE S, Z+ HEOMEIERE I
iz 2\ a2 HD5C EEWRL, CHEERRBICX DENREEOHRS DT D
THhdHsdDER L.

Hv 3 VEEFREEENRR B A GBI, BB s X ORI IR S BRI B LT
BMETHD, FILABREOIEABBMITIABIE DXV, FEABR I DITITEL TWY
7z,

T b hiEs L EERSBEREAT WA RBED 5 WISHERBRITARREABIC X
DELSRIESNT, TUHET S5, COIRKREEE R EERMBESBSERZEHT 50 LHEE
s,

4) BmBEROIEM Y

BRI X 5 & Bbhu s BRI & WIRMMERBE L 26 T2 2 6lic, AR R A
BEHFLENICHICES, IRCRTZESHMBRBIIERMEICERL, HEHKERESL LIE
FECEE L/ 2OTH D2, RNEGDAREBEE S ~4 HE XD FERORENSRD DNICD
T, ZO2HORMBREOMENEBMRESROIEFERT, RERABCX 2BHEE LK
8 JRETIC e AE SN 7o M BOE MR 1T X A B EsRRE St 0 XRE2 e L, wEimEEs 0%
L HLINLDEEZLND, ARIL 43~45°C, 1 H3~5ME, 9 HH.
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8 & HEHT léﬁmﬁiﬁi')ﬁﬁkﬂ?"éiﬂlh%@{ #5%8%%

e B & A e i A Fa%i ilu e g %

14 WEPE Ry I

BlH B gy TAA22A E N 4HE (THE 95@ 12557!27”%9\37:)15\%)%
Rx104 415 427 458 436 480 514 538 - 507 482 494 430
w 6,100 4,300 & 4,400 | 4,200 « 4,800 6,400 | 6,600 | 6,000 6.400 5,400 5,700

L omy 9% 8% — 8 8 98 100 94 90 90 102
F.I 102 098  — 0.8 08 0093 0091 097 0093 091 1.19
Rx10¢ 493 — i = 450 513 530 l 550 | 485 | 498 468 | 470

W 5,300  6.200 | 4,700 ' 4,200 \ 5,100 | 5,800 | 5,600 | 5,400 | 5,900 ' 5,600 | 5,000

> Hby 01— — 8 9% 102 104/ 9% 98 93 9
F.I. - 1.03  —  — 0092 0.8 0.97 0.9 093 0098 0.96 1.03

BO9E HUERIC X B BRI 3 RIRRROBEEE (H55)

B A& AR AW OB A a'*" T %

i

f R B EW 4HH 7HEH 9HH 1zaa Zﬁﬂﬁ\%ﬂﬁ‘1$6ﬁﬂﬁ

B 0 0 1 0 0 0 0 1

E 2 1 0 1 0 1 1 3

M0 0 0 1 0 0 0 0

R RE 1 1 1 0 0 0

1 Mg, s 5 8 5 7 8 6 4

S| 50 47 53 50 63 52 58 44

T, 43 43 36 38 27 37 32 42

Mon | 2 o 4 2 2 3 6

B 0 0 1 0 0 1 0 .

E 3 1 3 0 1 3 2 .

/M. 0| 0 0 0 0 0 0 -

|71 0 2 3 5 1 0 0 -

LY 2 4 10 5 4 5 o

s 18 32 38 47 53 45 51 -

L 74 59 50 37 39 A1 38 -~

5) ANKEIRARBOET

RINEBLEHNTISIES OB O, KGHEO kA EEF ZERT 5 o
OO E TR TEZRTIDOLEEXDHT EBTEL, LB 2TH viff\ SO i
W BB L AN TR OREZBREALLEDL O TH S, WEHELE
LG, B2 Fov b 20 A 2 VEREER R Bvo, ERGIMER By, SRRl
LEEICES TS, BEZEHDTWOT, WREZERTSLEIAZ2HmHAEDT S &L, RIT

BIEZ T THEOMZ5H% S L, T0%E $i—S: & 45 LU, ZhalkHEEgse
Lz L

/\( s H OB EIAG OB RBERNGEO THREZN L, ROBMICIEEAL, TOEIX
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LAEDRKER LS EPTRLEY., —BECES S, B6RECHETLL, E/IEJAR
BTH DRIEMHIIEED TREET, »OMAZSRL, HERBI LR, FLEOABIT X
BEBPBIL, PEES, BAZDRIL, H6~8HHLAS L, FMERETRELT
PULTHE B —ROHDO T L I, PIKMOREE, 14AILEE 4 R O MR RS <
NTLEMADKISEEICBIRL, MITHIE, BEMEBECERICLD, b5 AWK, &
DAIRFEL, HHVIBHCRISAE P S f & Bbh s,

PO D KT OREVEIET & b BERBH 525, HEAHOTE, TRAMEOER - bRIFRE

Versuch der allgc-ein stimulierenden Wirkum’ des Badcns
auf den  gesamten Organisnus wmittels Motokawa scher

Blitzrecktinn
a. 1. T“ﬂ des  Serien- Bider

+mv
300
E'ssen
200~
Essen
100 - l
o
129
<
ASo o
2
N
100~ o
a
o
x
200~
£ ll_llivllll.llllllllllll
b a1 X | LN G ) Shumden
Essen dem dem 2 dem em 2 2
vy Bad Essen Bad
MV b. B.Tng des SeriewBéider
300—

= | N TR T O Y (S VOV SO (VI U OO [ A I OSSP N TP b
i di direkt direkt
: ‘::ll I E‘l 1 d y.l.m L |—;- n‘mh L g i 2 Stunden
Estencem 2 dim 2 2 Gem 2 aem 2 2
Esnen B =i o

6K
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B, FORAIEY, BTRMEOREIERSLLONT L, RBRABTKELT, 66
~8 HEICET, Zat2I3RREIT X 5 RIS THE L O A AR D RIS DR ELE &
R OKR T OLRRC LD L0 L Bbhs, BRI X P £4 USE Ay, HEDOA
WIS EEICET B C L 2D, Frobhubht dANIRERBINGRKIEE AR R R
FEEITE B 5 iR,

6) BB >E—%ZADET?

KA VE =2 VAR EDOTLET b bIERIREBICE W TETL, MEEEOET T
b LEEREC SN EATS L ELBR5DT, T k> TRABOERTS JIETH
BERREAL LT

Eiu"uss des Serianadm:. auf der Hau!inpdmu

ka Beginn der Badenur | 1nde dor Bade nure

150

PO G— e |
Kurdmur

s  wer -B.‘
@) dirent nach dem Bod
b) Y4 Stunéen nach dem B

c) 1 Stusde nech dem Bas
d) 2 Stumten nach éon Bed

100

1 | U&jv%www

| 2 3¢°4 5 G 8 “9el0 ) v g3 ue 1234867890
Kurtoge * Tage noch der Kur

Einfluss  der Bodekur im einfache wirme Quellen
oul  der chlilpedmu

K

150 Bpgim der Badehur K nte dor Badeliur
" ® vor dem Bod
Q) dirent mech dom Bos
1 | ) 8 Stuten main dom Bes
(] 1 Stnte nah dem Bas
loo w 1 d) 2 Stesten ek orm Bt
50
1Yy | | sy 19040 |
abcd
3 4 5 6
Kartu,e

BT
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FNERERBCRSVCUIB TRCRTHEE EL, ABEBICEES v — X VAIAKIC
ETL, BEALTHBE L ~2BH32 L ABMELZ ETT20E% 205 0 ORISR,
R TREE L 555, ABEREZ BhdiCLirny, ABRIEE L3130 SLUEOMHDE

T35, HBEEE»D30H5HE BTLH50T, HBEEMMEOK TR chBET 5T
HHS, AWBEIE 30 GLUBEOETIE, ZORMIZERFEZLEVOTHED, CHULEE

RICHEDTHA I, FEABOWMAIARTET T LD TH L5 D, KELLAEOE
FEABIBIZ d MEFPITR Z 57 51E, ZOMBFENEE» OHWPTELDTH LM, BFL
S0 LA EPR 5 EIEFEZ LN DT, 5 BERABRBEOFEICRETS
FUE R TERS R D ORBIC X D, @H W CIEIEABREE ORI 24 DL E2 5
N5, bbb ABRORIEE & DIT, &HFOMIBKEDTESTERINILZHEL D LR
s, LALTHRKBZEC I 1 EROBERRIERABOE S L RABEORREE &5
2%, mHMERR 2T S & &0k, ABRERESETEZRT?, HABEBUBOERETZR
TZEAuL, LLAABREL YD EAZRTOTHE2E, 2 [HID] 0BG L LH
FEbO2bDEVZ LS,

HMBBTIZ 1 EADBAIEI T LRBETH 52, BERBETRS & 21k, ABBIEETR
BICET TSk, HBEBDUBOELRARE/IRROBEOTEETTL LKL,
FRWKBOBEDT L, ABHELZ LTSz bk, ThbbAREERET D ABHIE
LRBEDOETH S, THRbbREMAEDOBEIE [HSD] OB,

4. 4. BRAICEZEMERFERO LSV (CHABESANEA

a) BIBRECHY 3 ZEOE(L5ay O (CIBRS AR TR

17-KS 13 RIB BB AE D TTHEIC B L T, £ D R BRSNS % L vwbhTwb, EJIE
FHRBICEE L, ABBEHBI D T~17T HECE WIS 8 IR TnT &<, FoRbHts
Binl, ABEEICIIRD 2R U7,

Eintluss von Serien-Bader
auf die 17-KS Ausscheidungim Harn

13 1 10 14]3 7T 10 2 3 4
Tnye — Wochen
nach nach dem
Ende der Kur

# 8 X
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9 X R Broster-Vines #:ft, (AJAHRD)

B A -
HR 10 HHE, Vines BRI BN

FIB @ Broster-Vines HIZ3\ Tk, T OMREDTTHEICES L T Vines Positive Granula
NI 21T CTH 525, H9,10 RicRs e, wicix, o Granula (LEREE OB
TH 525, M, BTV CIEZHEmE RT % 27,

TR LEITRERETECFNT D, MBFRCOABTY, BT 5 L
RES AL, ZOREHEY v = F 2D MRRRERICT L, RERBOBI I O#E 2 25 T
S5HDTHDH. HEILX DL, Vv=F2E0 170 floBEP 129 flXEHL, ZOoW
119 FNIERBIC X ) —FEERFEZ R, To—REOREIIE R IBHBE 3 ~5 HE
Tho. »Pr25BREEER ORI KT BB RERECTPORERT L HE4T540
THY, WYREBRSE—TICRE XERMICLEF T ONAIDOTHY, FICHEREW, BT RE
BIEDITTHEL Y v~ FIHEEORE & ORI EBEEL MR LE2E LD 5,
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b)  FHRICH S 2 B0 & (L a0 O (CHEM SRR
ENRBABIC IO THEEEAZRILT 5L, MEPHEEXCCR2 VAT v —1D
W EFEA2 v AT e —AX0 E.Q. OWiE»E 5.

Eintluss des Serien-Badens in sauven Quellen
auf totalen V.B2,FAD, FMN undF R derleber

¢ totale V.B>
FAD
P maaad FMN
100, —emm=s FR
%
3 80
40-
60
30-
40
20~ -
20 ,’—’ -~“~_
T
10- ./- \.__.__..—.~_§_‘
vornack 3 7 10 nachfnde 1 2
Tage  des Bades Wochen

Einfluss des Serien-Badens in einfachen Cliellen aut
obige Substanzen der Leber (Kontrollversuch)

totaleVB:
FAD
2 FMN
1001 —-— FR
% g
60
30~
40
20~ _
204 cmmmmmmm e SO TSN - s -
10 - o i o S ) i e e ] i =
vornach 3 7 10 nach Ende 1 2
Tage  des Bades Wochen

11

COBERBOMMITEVLTE, £ 11 RicRTBSEL, FEo® V.B: &+ FAD o
WA, FMN 3 X0° FR o#msdibh, SBcks»Tidis V.B: & FAD o#¥jn, FMN
L FR oA Hies, KRB ERHRELTESE, BMRTIEEALEMERONT, &
V.B: &\ HEMTAIORE RV,

ERBOMITIE 2 » A RBRIED vV v T 7 BEREEIWRAD L, OBl #Bil
IR EC T SRR O, BBRERCEL ALY y VREMRORE M, WA g
L, 70y VEBICTEEMEORMBENR L Sh,

oK V.B: & FAD o, FMN & FR OBIMEFHEED —BMRELZRL, B
B XOBHIC KT 54 V.B: & FADO#, FMN L FR ORMIIFEEOTTHELRTE
DT, ZIFERHEOHBFWBREIC X > TR S hi

MERES B Alb. TEABTHOFEEETORMC 8L TETL, ABKTHE 10
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e \ARETED
------- ERRER/E0
———— TRSEENED

14
\4\.‘,-..- I=mewtiag

Alb. o p- - Gob.

W12 K WK RAREERAESE

AECIEABEEICHEL, a, 8, r-Glob. X AAAE N DEE TS LW L7, 72K
BAEEEASBY 2R LIS, 8 12 oz k< Alb. A, a-Glob. = r-Glob. ¥
7 a-Glob. OEEINZRD, P OPICIEEEBBREREDLZRDIRT,

4.5. BRAOMEICE & (FT 8

a) [RFREYIREE

FF 16~76 F DBELEF 72 AOMEICHT 2 RRBBROEEET T, 42°C~43°C, A
WERS54, 1H1EAR. WEEREHZER ABe), HIBESR, Tofid 30454141,
TbblnHE 2REOBETH S,

ABBIES 161 mmHg Bl EDOEVIIHEE X OIREIE S HAHE 2 M ML KT 3 5.
101~160 mmHg ©F 13 LitmFE OB TIxikE, 100 mmHg DITFTOERENSC LA TS, ¥
ThHLABIOMESBIUTE VZETROESEDIRTH S,

Wiz 43°C, 54y, 1 H3~4EOAREBLF 132 A 8 B Lok aii~5 (5
13 ¥). 181 mmHg M LomEDHEITHARETR 8 HHETHL L THL, 111~160 mmHg
DOHVIRETK, 110 mmHg BTOHE WL B EAZRL .

WIiT 43°C, 547, 1 3 ~4EDOAHRE B 25 N 2 ~EEMks & 5 e R (8 14
§). 181 mmHg B Lo fEDHEIE 2 ~ 3585 5\ 2 ~ 3 4 BHEEZEICE T L, 161~
180 mmHg O3z 3MmETFHRL, 111~160 mmHg OFIIIT LA E b7 <, 110 mmHg BT
OBBIESWEMOEAEZR L.

b) EhEER

PEDZ AR RBIIEMEZ THT20TH S, FTOMEORTEL B EBRITRD
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Eintlass des Serien-Badens auf Blutdruck

Qo(r;lmHg A 3 Gruppe 2:,"‘;'1_“9 B - GruPPe
] R iiber 18T maHg ] 161~181mHy
180 4 \\\/ 180
! \ - \ & N
1604 1604
140 4 1404
1204 1204
100 A L—\ 1004
—l ] =
80+ 804
L] T L] T L] L] L] 1;“93 L) L] LS Ll L} i | Tﬂge
vor 2 4 6 8 var 2 4 6 8
"‘:“Hg C - Gruppe_ mTHg D - Gruppe
1401 111 ~160 mnHg 1404 unter 110 mmHg
120 4 { 120
100 4 1 100
i
204 1 } 804
60 604
3 99¢ e — e
vor 2 4q 6 8 vor 2 4 6 8
13 X

7o FThbbikE 1kg %0 0.1g 02 VAT R—AEZHUDOTRAEESRELMH LH 10 77
s ABE LD (42°C), 60 HRMfkHE L TLOmE=2 v AT »— i 10 BT 1ESERE
L, —HiekWTEnEEORHLEDFRERELL. B 16 ReRTnrcel, 8 =2vA
5 om— LB AREBE 20 HEEI D, ¥l vATe—2r3REUEL 20 HEERXVE
TULIED, BEETIORBERT, ABRREIFEABELOMICHERICSEHSERLI. L
PLEEaA VAT r—LOBIEABNRBELIZLALRDL LR

1< DT L MR 2 VAT v —AREAT D L X LRMEEOBELTFHL, X7HE
M HERATHIDLELDND.

RCMBEORERZRTHCE 16, 17 RILRAHTEL, A& v I BRI TIEARE
CRWCIINBEABR LAY, MEBCEHOLEEZ T, HAORMERAICS W TIARHR
CHWCIIEABRBD C & BT AR o7, TibbARAA R MEEOE
LEMEHT 2EREFETHOTHS.

4.6, HFEEMD OISR RRECH T BERBRAEORE

NREFREICT A AR RBOHROMEABELE S 510, AERBICE L T kR0 BUH &
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# 16 ¥ 2L AT e — AERLIEEE (£ v I 4etb)
CorFRIE A TGk A

HUK  FE HRBRE
BRWTEAS 75 L

BT O M E R4 X, Pan-Protoplasmaaktivierung oGl o b, —J5/NEFE B
DR XN L FEHANIEES X O MM inaktiv TiEXdH 5 vital THHEWVS T EHDHE
25®), ZOEROBEBERERHICLY, ZhO5OMMEEOIKESRC D, IBICERE
BRIC X 5 EFR BRI AL L D, REMES X OHORELCITEEOHEE
Y, BRI, < - URENRILCLOYHRELENL, TORBRINEOREIEHL
SNBSS AR T AN E Bbhs, £ LT ZOBTAEEEET S L1k 4C~
42°C A DA IIEBA, R v 9 — Uk XOVERUT R O BHEERERE,  RRPIAMT ST D
5 H B EREB T IEDER O TH B,

T b O EBERIR R IE OB SHEICER &, DNERECYT2ARRBBOXELBEL
TE.



74 2R = Z &

BRER: a) B/ BRRESEES

WEAN 35 e 5 40 fIFbEMICE VB2 w5813 28 4, AT 5% 156 4,
REDHE 13 flThot, ZOFEES 15 fllionThd &, Bl kEFEF i 2 fh 1
BIITH, MBSO BEBERIRET, FRIIEHBENTHOb D23, 3 » oM Rk TTFEHE
@u FIRAAEL 72D, fho 1T (B BRE#i0Z% HFEAERETHEORLOR, WY

ICVERT 25 B TTHE & fnD 7z, W UTF AR v 2 b 1 B0V3E S B, B EB 0 [T¥1L,
&D CHLORRERTTRE L7 D, o> 1 FlIMREMERT CRE L 23 h 07 3 023, BEBHNTIT
BN OUE & AITHEEOEE2S RS b, BRI THBRE TR 10 4] Hoiny 28 7 i
ERLICEBbDND S DIE5 6T, ERAFE< £ CHE LETHEOEEYS LD, Ak
LIZHAFAITE & 7072 @, BYFRIEO®ESE S Do, KRBT HOMINE2 4o, K
HEDIOKRBESIDORETHS, LOWOH TIIEFEEOMEL, HHoBR, BKO®
@@%@ﬁaﬁﬂbbht,ui14%@%k1%@ﬁTﬁ%Fﬂ%ﬂf%oﬁ%@ﬁ T
VARMER, BEAWATICX D, RREEMICETEINFTH 525, BHEBICLD, LRI
DOERMEIHHEL, ﬂ%ﬁ#ﬁf%t%@f%é

LD EL, THLOBEMERNBETIID 5, HESSHTIEIHE D OBESLD
nic, TROHHEBEFICOWT, BHKE OBRE L5 L, BAOHEDLFSTH LR, #£10%

H 10 % Verhiltnis zwischen Kurdauer und Krankheitsverlauf.

Pohomyehtls Zerebrale Klnderlahmung
I%g{%a%?ag;r ‘ Gebessert Unverdndert I%‘;{ﬂ}alz?lfagg)r Gebessert Unverandert

1— 7 I 1 1— 7 1 —
8 — 14 — 6 8 — 14 ‘ 2 2
15 — 21 4 3 15— 28 | 8 6
22 — 28 5 3 29 — 42 5 2
29 — 35 3 - 43 — 72 4 —
36 — 42 = _
43 — 49 1 ‘ —
50 — 56 — ‘ —
57 — 63 2 | -
64 — 70 1 } —
71— 77 - ! —
78 — 84 1 ’ —

Total 5 | 1 Total | 20 10

DT EL, REUMEERBEZCOLEEZEYRD D, RERBEEHYEEOBRELS &, K
B1ELAOERIHRBER TH Ok, L LIEKE T ~8 EOMIAMTLET TIEH 5 5,
HBRZRTERDDDT, REESE D ORAFICE VT HHOTCRK L S KELTERS
ERARLBEDRD S, 2L OML, SETHRYFERCHAINT WO R I\ T
DHRELIDTHD, L OBVELREORETH O, B 37 EEIBBOTLL,

BRZUCEBRNIC L ORI L, Thbbs 3 flicEdyss, 2MCbEHLT
Wz,
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b) Rt VR RRE
mﬁ35¢@@&5ﬁmm3ﬁmfkéﬁ,Wﬁﬁﬁ%f%tﬁﬁsomf,%@mzom
R, 10 FIERETHOR, D 20 FleownThs e, BEOHHOHR, BEOLIO
%%m,zﬂzAxwﬁm,Eﬁﬁiﬁmbi%@ﬁ%,%@@Hﬁﬁ%;ﬁ%ﬁ“%@ﬂ%
7 EaE B OB R T h ol CROEHBICOVWTHRIIH E OBRESS L, & 10 R
@i&<%%ﬁﬁ®§wﬁﬁ2%ﬁﬁ%ohﬁ,%ﬁi@%%if@ﬁﬁk@%%%ﬁ%a
BT & S HBEERIE S bR r0Ton, KD RIICRET 5 BT HRSE N £ Bbh
7o DIEVE 35 fEEEDRET, 36 EIAIEE X 0 ITBRIEREIIES TH O TR RER
BThor.

%TM%$ﬁ%ﬁ@ﬁﬁmowfﬁ#Tm%<@ﬁ%%@,%%%%%%LT&%&,@&
OEpEOE, SR, =R S, REWEOFN, BIERFREOBTCML, TREKO
%%,%m%@%,%W@%ﬁ@i%ﬁ@%%%%%%bfvéﬁ,%?éﬁﬁﬁ%@%ﬁﬁ
kﬁﬁ6%&%%%%&%%fﬁfﬂf%ﬁbfﬁm%@fﬁ%%@é%@f%étL,%%
MZIT OV TR E B OBERE VLT LD LOBELL LB NETHHLL TS,
LbIcBEESDHRCEWTIE RRES 0 *—FE 5 LTEZR LREEZT B HERE <
@%%f%b,Lkﬁofﬁﬂéﬁémﬁ%%®§%%%éA&%@%hfwé%%*ﬁ%@
@%%K&é%%&%mmﬁﬁﬁﬁkﬁ%<%5%@&%&5%%.L#Lfiﬁ%ﬁ&h%
WCIEREBRO T & ¢, BIAEH OBEBEE & F TIRE» R0k, HUOHEBEHAD S LN
Jer LY, BRRBELCHEEICSL, BREXOHR, mpEDE, BROBHLVIERTCE
VT,ﬁﬁ%%ﬁ@%ﬁéﬁ%%ﬁmﬁmﬁﬁﬁﬁiﬁh%@&ﬁf%.C@ﬁ%h%mfb
hb%ﬁﬁﬁﬁﬁ?éﬁ%ﬁﬁ@ﬁﬁ&6%%%%%%%M&&Kﬁ@%ﬁ@O,iﬁ@@%
2y, B, AR, ARE, EABREE, BUHERL SRE T HNERE e v X
~%%ﬁb,Lﬁ&éia%~E&é%éﬁﬁ%mﬁf%é%%@iﬁ&%%%ﬁb,é@@
REBRBRZNAL, BEITNETHLLEEZERLI.

BIWBXD W B B ®
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c) HHEME/EREO HEN¥ARRY

RN 37 FEIBBERAT K TERO 2EICED, HER% & TEREMLEOZBRRELG T
LEAL L, BRIERD B S8 FIIR04E & BIRTEE O RIEE T A Th o7, 37
FESHEADOHD S 5 2 BOHBREWICHEZE L 05, 3HICEHDY, 26CbRy
RHBEMDIN, T LI 3 HOHERE R, _

ER 1. 2FOBFT, BRIEES » A, FHLERKE BSBRUEZ 1 » 5% HRSE
TTHHBE,BEVHERET, HSTHERLVHRCAL O TE>TEHT 5T TH o2,
GRITL Y ZOBEPEERLTED XS5 Lhork, COEADHER (ERRED) 255
L, BREAMBENIE 18 a iwikT2Z L <, low amplitude N.M.U. voltage ¢, synch-
ronization voltage » fibrillation voltage 7325, HERIFEAA < waxing, waning %,
HbhD, BEKRTRHERIIZE 18 b o &<, fibrillation voltage, waxing, waning
REPHEESH, BKEMRE LR Ro>Tn5,

ER 2. 2FOBRT, £ET7TH» ATRK, HATHE+EZEERE CEBBURIENLY A
P, TOMOBRBETIISETRD 5 E LN robons, Hic5E$8hs X STl
D, ERESEENRS EL D050, 8 1m fEEX5 X 5 s k& R u bk

e e ; S :

B9 a  m2a EAPEET) BIBEE

i ) - N oo S
; : | :

FIORKD % B OB &
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BRONIHT, COBAOHEN (ZMBEE <1, BBRITHBIIE 19 N a wris
&<, KEMNIAL, F7- synchronization voltage WK CHS, 15 A¥FE
DABBEOHENTIE, 8 18 b o<, MEMRBIZMEAY, £/ normal N.M.U.
voltage ICIEWIFHIZ R L T\ 525, HiCid grouping O E B N5,

EF 3. 3FOBFTHEE LT THRE, ALREMET, SHBUMIEN 1Y A, LoMok
KRB ECIEBBIIKELETHTONS X SR, BREGIOHERERDHTES,
BN (G RB ) 125 B BB EIEES 20 I a 1T 3 232 & <, synchronization voltage &
waxing, waning 2345505, HERKTFHCIE 19 K b KRIAT L <, KBRS

20K a B3 AR BB

DARBEALIOA NGB0 LGMBLLLIIABE MBI BE0S HLHEO0 D 00RE O FESRESLIMES 1 4§ ommmm

¥
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{780, WHHLICHBREOHEREZRL TV,
B 4, 5 B ITERFEMICEEINEITC L UBRKR TRIIEEE 2T 5 (HER).
BRIT X 0 Fsh N B0 3 % AR R ¥4 0% #1% synchronization voltage, waxing,
waning 75 & OK¥, KBRS 7Dk T NSRS SEE SR S v

5. FNERREOTE (5F) KHOER

REHE, GHELWE 25% v VIR & LTENGOIEE e, FoOEkHEDK
B EIEC OB DIEEE S 545
H®wmL, 3MRMBEREREL, %
O BAMITMELEL, BE <1'@%%¢

N N [/ Q= 7 T O

EELTRESR HIEINTEE ' %;ﬁ*ﬁ’% %"m“
WERL, KTRBEZKELRD  gpes mg' %ﬁf:!z’mé?ﬁ*éé;@”&j%ﬁ@g;g@
Bl EEmn, ChoMiaERay AECOHE T FTOAS SHB ) T ) SHE
WL D, S HITE <R . Zg I | ol

MOETEMRS ARBETEL, 5o 7 13 s } i B

ERERA L ARBIEL ST OBE e - e
ORI BEEZTmb,  MTE MR (2) T #

DERERE TV (k=4 ¥ VIl T ’M _ﬁ o XT Wﬁé

) ) 35 S B L STy Yiic ;

FrbbENBOEE HPHC B 211:232 | 12 ‘ ﬁ 28 | g | ‘gi
5%, &FWCEHZESIEL, S | 1| @ | 1| 8| 1m0
VML IR OB RER T, EE e B I .
BRIE DECELKMCET Big (3 MBI
RECAMONEMALE SXET 77@131 o 'ﬂ""*’,g,é*
Tl FFEEMEABMEHILT  mmsrs " “?Yﬁfﬁ%‘(ﬂzﬂ(ﬂ{é@ W2
Pan-Protoplasmaaktivierung oO{F ABHED R M)& A L@Eﬁ ‘ SHEC
REEnbor UTHKES, oh 211:232 22 zg ZZ; | 12 | gz
R M2 IS B L BT, A 2 | s | 5| 1

Mo, T&, BHE R &2 =
b, WBIEREETHL, MFﬁA,TM,(@&m%iT®Eﬂﬁmmeé DT (8
1151, 2, 3).

6. 1% B
BLEOTHEREIC L D, BREEMEERSEINRRZABERIIRGRERZ2ERL, BRPNCE
A X 5 LEMEERSVE Pan-Protoplasmaaktivierung O %% 2%, ERBHELRETS
—EOREEEE L CHBETS LN TES,
X BICABRITREBIER L 2030 X CHBEICIIEORE LA ST, CoMBITBLTIE, 2
#é%¥V§<ﬂm%n%ﬁéﬁ%%%b —FERE L AREC/ED 72 5B OrER & b
Y5 L&, MOBEHZRHETONT LESERZET S LIFEREL, chaxEke
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LU CHRIRASICHR R LT % & &13, WEICZOBOERZIHTS C Eafbbhd, Fi
KRR RBEI T OEEBINEIMRO &, THE DEROMEITE VT S EIBERIEERA L
LU, SO T T 2R GREFMAERE LT, Witk EnROBELZ TTES L5 C
Vg, RILOWO TR S IR RIB O L5 12% + % Pan-Protoplasmaaktivierung oO{gf & [iil
MIEORERIL B Il W T IITE R T,

Lo, WRBICY v ~5, BmE, REEES, DNERE, BRELSCEDERT IR
PR OLPTEINTEET D,

MOICAEZREL CTTE 2R ZA AR EL BHogrzEblL, IOMEOKEYEX
SNICHSRECEIUEE CHEEET 5,

X [

D AR B R )RR O BRI A, TR INER B 0 ss, 3 2 i, p. 24 (1B 24),

2)  ARIKBEME:  FKH USSR INRA OB FENRE DI, FIRRE IS, 81, p. 14 (15 23).

3 AEERFE, EHMEAfA: Wk p. 15 (1F 23).

4)  FEAE—IS: 1 p. 16 (HF 23)

5) TR ME: EFN 34 SRR, I 23 SRS (P ek

6) WIHE RN E) RS OIREAERTITE, R OWT, FINRROBARIYE, 55 i (17
32).

) EIHERE:  F)REROKOEREMICRIT A%, E)IRRROBENYL 615 (17 34),

8) SR, SIS FRE ISR TINRR QR EATI, FINRAR Y, 41, p. 13
(7 23).

9 IRBUR:  FAIREE ML, 14, No. 2 (1 23).

10)  BsIps:  TRIIRRIR S B 26m RARE, M IRERF IR OB S Ra, FIRRE
Mg, 218, p. 13 (IR 24).

1) =EY, &2, REEC RIRRRICRT 5~ O KE K100, KR5S 0 aa e,
WAl p. 74 (W 31).

12) iz SRR O HESRENE OV PRSI 3s XIS 8 M3 5 2 iiye, &
JIR R DREE, 6 1H, p. 25 (IF 34).

13)  RIREZA Ml ¥ e BRI O B EBGE (EAC DULC, 3 18 8] H AR IR &l
R (1E 28).

14)  RiREZAr, SPHYER, @l 2 IR AT LT3 2 0 5 o ms ik, B
MR SUBE 23k, 18, No. 2 (1R 29) .

15)  GRBETEE:  MEMER CEJIER) A% 04 Mic ds 2o miE ki, 19, No.2 (1 30).

16)  TREAHR:  VERIBEE ONCEMELLA S O BRI BOGHRE H OARE 12 B3 B i 15 B g,
FAREE SR R 245G, 19, No. 12 (HR 30)

17) ok A FRRR O BUREBOGIE Iz OWT, (G2 #) ) IS o m s b e 3
JIETHEN OV ) & HRKPUREE & OBIR, HAR RSB SMEE 20, No. 3 (Ig 32).

18) ARz Ey: FAMES CRJIRWLAY) A o IFESHENE ONT ITHIMLRIC 35 JF -3 8 B3 5 J2 ik
MEgE,  HAILR S Ec MR, 28, No. 3 (I 34).

19) A HfEcEk: BRI O SR A iEREERENE ONC TSR 35 S 8, Rk R B R S oo 2
EREDIYE, 20, p. 16 (1F 24).

20)  JERZZAMM: BRI XS A ERIRAE ISR A )RR ORI, R S R e
7 4, p. 10 (IE35).

21 RREZAE: S ONRIREEH & RN AP E LIC#ES,  ARESEREDsE (3
—#) (1 27).

22) RREZAfl: WAGEOAERICH T D EHOFRKELBIEIGIT X 2858, (B—% iR
AW OME), HAMIR G258 16, No. 4 (1F 27).

23) JUR=ZAMl: IR ABO ARG A v & — Xy 2025 JETEE,  F AR AL
220, No. 4 (IF 32).
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24)

25)
26)

27)
28)

29)
30)

31)
32)

33)
34)

35)

36)
37)

38)

39)

Rl = IR

RRSZ Al F)INESR RS 550 k0B Kok B ampge, & 28 mHARASEYS
wex (IF 38).
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EEE . R (FJIRE) W ORIE ERARIC S XTI os b, IREHERENIEO
ICAERRA LR BEE,  HARIRR S e Est, 25, No. 2 (1F 36).

RN PR SATRMERE R (FJIRRR) DM s X g3 @8I B35 iR IE O 58
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RIEZ Al FIRRARIE O EENERREE IR I B LIS B0 MR R, 528 [
HAMUR SEFRaiE (17 88).

MG R RPO 5T A i EREEAEE OV I s g e oG, HIH, IR
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il =
i s Gas T %*
B OR T O i FAHEBEAAEFE H R HRKFENNFERF,
B R A GR E ) B OB (KEOB)
® ok B B R348 20 98065 RKER  KE 20C
/U S N H & B H
4 IR MBI LCHbkRR S b &Mk 295 pH 1.20
7 ik 'K 98 E
b H & 2,80010 14
54 iy 1.0020 (20°C) E iR E 3012 mg (1kg Fh)
W 5 Be 2.76x10-1 C.E 5 rv /32 (0.76 ME)
4 F v #  (QkgFEETIERSBICEOREIIKRDLED THD)
S B SR _ . 3 R NI I
R e BRSO 2 I PN 7 = 4 v y*aUA Ty w%%)
7k % (H')| 63.60 63.0957 62.96 | = — 4 (Cl)| 2826.59 79.7121| 79.38

)y 5 w & (Li)| 0.38] 0.0548| 0.05
» v w o (K| 36.50| 0.9336| 0.93
>+ v w s (Na)| 74.000 3.2178| 3.21
7ve=ya(NHy)| 0.46) 0.0255| 0.03 ¥ = B % (HSO’,)| 814.38| 8.3889| 8.36
s v v A (Cav)|155.07| 7.7380| 7.72 W (SO4’)| 422.57| 8.7975 8.76
s xvyaMge)| 48.40) 3,9802| 3.97 | F 4 G W (S:.047)| 0.63 0.0224] 0.02
M — g (Fe)| 95.64| 3.4249| 3.42| Fe Fei (H,PO)|  0.77) 0.0079) 0.00
s — gi(Fe)| 1.60| 0.0855| 0.09| Fu Frfits (H:AsO) — 4.70 0.0361) 0.04
743 =wa (Al | 156,93 17.4560 | 17.41 | v ¥ w A ik (HS:03) 8.48| 0.0751| 0.08
~ v 3 v(Mn)| 3.10] 0.1129| 0.17

~ & (Br)| 1.75| 0.0219 0.02
v % ()| 1.30] 0.0103| 0.01
% (F’)| 63.50| 3.3421| 3.33

S 2 IRV

- G Zoy| 2.60| 0.0795| 0.08 e = 4784.05 | 100.4143/100.00
A (Cu)| 0.30, 0.0094| 0.00 CxveE)
T (Pb-)| 0.80| 0.0077| 0.00 | 2 x = v f& (HBOs)| 87.18 1.1173
=t 639.38/100.2219 | 100.00 | z % + [#(HSiOs) | 368.50| 4.7197
it i (H,SO,) | 63.77| 1.3864
) v (HsPOY) 4.64| 0.0474
l & it 5308.14
|tk (HS)| 0.52| 0.0153
i@ 5 5308.66
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