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(18) Drinking Cures in Urological Diseases

Inst. Arbeitsphys. und Rehabilitat. Univ. Marburg C. Gutenbrunner

In Germany drinking cures with mineral waters are used among others for patients suffering
from urological diseases, e.g. renal stone formation and urinary tract infections. In different
experiments with healthy subjects we could show that mineral water intake can decrease the risk
of renal stone formation by an increase of the renal magnesium and citrate excretion as caused
by Mg- and HCO;~ rich waters as well as by the intestinal oxalate binding caused by the
calcium-content. Sodium-containing waters can increase the nightly urinary volume as consequence
of anintial retention which is overcompensated in the subsequent night.

Most characteristic for the effect of balneological treatment is the evocation of adaptive processes
which lead to a normalization of autonomous funnctions. These functional-adaptive processes
are periodically structured by a predominant circaseptan periodicity. Inlong-term experiments
in healthy subjects we couldshow that even isolated mineral water cures can cause adaptive processes
in which renal functions are involved. The urinary volume and electrolyte excretion as well as the
urinary pH showed a circaseptan periodicity during the treatment. This phenomenon was not seen
in tap water controls. Moreover the immediat changes in the urinary composition (increase of
the urinary pH and the excretion of electrolytes) were greater at the end of the cure. These adaptive
changes were stable at least for two weeks after the end of the cure.

In patients suffering from urolithiasis or disturbed micturition systematic long term controls
were performed during complex spa treatment including drinking cures with a Ca-Mg-HCO;-water.
The urolithiasis patients exhibited a significant reduction of the excretion of uric acid an phosphate
as well as a significant decrease of the calcium-magnesium ratio. The mean urinary flow of the
patients suffering from micturition-disturbances was significantly increased while the duration
of the miction decreased. The courses of the changes of the uric acid excretion and of the urinary
flow were periodically structured by a circaseptan or circadrcan periodicity. Furthermore these

parameters showed a significant tendency of nomalization.
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(19) Consensual Reaction of Skin Blood Flow at Different Areas due
to Cold Hydrotherapeutic Applications

Inst. Medi. Balne. and Clima., Univ. Munich H. Knorr, W. Schnizer
P. Schops

The functions of vessels and their reaction to thermic stimuli are of central interest in
hydrotherapy. In connexion with questions of dosage and place of stimuli we work on the so called
consensual reaction of the skin blood flow. Consensual means that the place of stimulation is
different from the place of reaction.

Dermal and mucosal blood flow were recorded by means of Laser-Doppler-flowmetry (Periflux,
Sweden) . Measuring points were located on the back , the forehead, the forearm, the finger pad,
the lip and the nasal mucosa. Cold partial baths (15C, duration 3 min.) served as thermic stimuli:
lower leg bath, forearm bath, hand bath, finger bath.

The consensual reactions to those cold stimuli were vasoconstrictions with a maximun response
of the finger to lower leg bath. The consensual reaction decreased according to the decrease of
the size of application. Nasal and labial mucosa also showed a distinct consensual vasoconstriction.

The back, the forehead and the forearm did not show any significantry consensual reactions.

Often the consensual vasoconstriction was only an initial one. Even during the cold influence
blood flow turned to normal again. But a consensual reactive hyperemia could not be seen with
reactions to cold stimuli.

There were no consensual reactions at other mucosas such as at the tympanic membrane. in the
uterus or in the vagina.

A daily hydrotherapy with cold gushes and partial baths for 3 weeks reduced the consensual
vasoconstrion of the nasal mucosa. This effect can be explained in the sense of a functional adaptation
and might be important regarding so celled hardening and prevention of common colds.
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Inst. Medi. Balne. and Clima., Univ. Munich H. Knorr, W. Schnizer
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B D AL & RIEDEBAL N RIL D & L BEDT T,

F7 & & ORGHE o fn 37% F Laser Doppler flowmetry (Periflux, Sweeden) THIE L1z, BIEIALIL,
i, M, Bk, FiE, OE, BEETH L. BREBIAKESE AT, 34)T, thtnT
B, miEs, FiE, FEEYT -7

BB 1 OB MERFEOF Y LD, FTRIBROFIHEOMERMENZIBEETDH - o
KIBEALDEREDNEL I B LB WRIES NI ol BREABOMEL X -ZDE LI
FIGxm Lteh, &, 8, Bl CRAERELRKIGER bR sl &< OHE, RIGTRIED Y
WMEGHBEL, KBORFPEIMERZS ECR T ok, BRBIC L > TmRLAHEMST 5 L5
T RO & Tahs o 1o

B L OBUAOKESA, FIZERE, 58, Bl THERERISER b, 5 1o

BRI LAY v T —RE it & DKIBE 2 =817 - T B BRI o i i B ISR DY LRI
Fm R ot ChZIMLE X ABRLHR I, BREDOTHEHEII2EEL LR S,

(20) AIKED 7 » ZEBE R T H5HT

HIK-HBEBT — H #H C B R E=

AREDT v FEEIZ0.01~0.1% DL _XAVTEH LTS, 7y RBFTBAELVST I VA
CADRTNE LRELMBATHEN, SHEEXALLETIVATLT v REROPRRVHO
WH5—HT, HRAETL7 vy REBOLVLONRHENS. AIKEDT » RERIL, WEY
TR LICRREAKFD 7 o b1 4+ v IBECKRE L TRV 508, BB HABERICIE V. pH
DEWRRKTE, 7ot 4 VBENEVLETLAKED 7 v LWERIIEL. ZORK
FRKRERORBEA AV 1EE 7 ot 4+ v 2ETERLICEKET S X > TR
ENE. CORERT v RESURBAL YT AOAREFTall [Fl/ag MERLILD L L
CE->THHENDE. ST Tagy,, apdBRPORMA A+ Y L7 o1+ Y OfRE, [Flid
BHED 7 v LB DEE (mol/g) TH 5. 15CK BT 5al] [Fl/ap DEIXHRAER LT
0.98x1073, 75 VEEX LT6.5X103 Thote. Thid, AULEHTORRKILHHEEL
TOVANKETHEE, ChbD7 vy REBIZ6RFEUESRLDLZLERLTVS.



84 FAE A AR RRIFEEAE—RBEHES &R

(21) =MABEEEMIIT X5 EMEKREE V> T LD ERIC DL T

HFEX-#HE o H#H H —
% F B M HF X HF X &

BelkhhnThy, BEPHEARE L LTAEBNIAE U ARIBEH VY T L ORG240
HEEATIIEORELGHOS L, HREET TRLERTHAHT 7 T4 MRz %<
RFEFA P LELERABNRBZZ ExH o Te. CHIZER EOREM TH D AT A - HEET
LRIGME, BELS BRELIBHTHAH. SENIIAAEISG, A 4FORBTOWT, AEEE
AR Y =AEENC Y > TERL, TTERFERAEGH I EC ILBALESHTOBES &L T,
Th bAERE A O/ BLFENRRE T TR 3.

REEHNY Y 6D IEDOREEBEY, HATA N, T773ITF4 L, BLXORT I+ %, Th
TRIE=ZAMOERT, AR, BIOEICHIEEE, ThZfTho&FE/ -tV F ki@
DICHBE > L=AEERZ 2L 5. ChCABARBOBMEEARZ 7y T 5&, BAETR
BFIFOFINAEAD/ N =AICEFL, 3EORELGHDOS L, 77 T4 L RWRE
BRI THE LS. TRTI7ITFH14 MTOEDI26, hrv A bDADLD 1H], 2
ORI NIEFETH D261, 3EHEFMNIFRLLEHRTE, LK RFOMAKLE, »
TEDEEMICTHNS Z ENTE B,

PDED X > =AEERE, BEPEAREE LTEBRATELLRB ALY T LORERTO
BRERWYFERTIOLEBDTENTH S LE2RBDT.

(22) 1 X v o< b5 7 4 —IXAHBBERFD
oA A v RERERIDWT

WARmEN  fEEUL F
T # B T
5K F X
mAEKEE: £ K B B

F, ON B B
’ t ﬁ % -

WEFE, AXY 7= 7774 —(ICE)ITHBIELR, FTRBREFOLRILCID, &5
14, B, BBeRE, 73/ BELRBHEOSTBAEE L. SR, HI7L0HUR
X DA Y EAHRERIS A DER SR, B 4 Y & —ffi « =1 A4 ¥ ORBSHATEE
ol FZTEEDLR, BAEASHTERIOHBILEENE L, ICKERIBERREKDES AV
(Li*, Nat, K%, Ca?, Mg )DRERFHICOWT, 5t BERFLOWTHRE L.
AHK, RKEBEOBRGHCIGHTELNE > H, 0B RDERKEIC ik ERERD S I THE
L, &£B1 A VEBEROmval {fED &5 D KR 21T - 1.

CORER, V7V Vv INETOBEHBREIDLTA VI 77 1 7 el (48mM HCL, 4mM
DTI/TuerVvEEFERL, M#E%1.0ml/min %\ 30.5ml/min H 534 T1.0ml/min
CEDEEZ 5 L X D205 UNIE—{fi « ZfliDBA 4 v RNOWAEL -7, OBERTOH
HTIE, MESD BEME LcAL Fe, SO EZFELITLA LR RITFLOGTHENESN
1o, @ICEDE A A VREROmval (EIZFERDOGHEDEE R —K L, pHOEWEBERS,
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Al, FeSDE&EBA A VR L EURACKBVTHRKORWERVELN, KEDRRKAD
ICHRTiEEE L DR,
1) IREF S, HAREPTHR, 14, 57 (1984)

(23) {RR D% « Bl B3 5 pH7E (£ D25)
G E OZALT S (BB EIC 2\ T

mREN M A 7

HEEIIEBEARLTANTEPERLER LT 5 FREROEARBDORELC >V THE L
Foh A BERERRIIAD X5 iemER AR (EMARRRK0.92) TS Z LFK L.
y :94256"1678X1+0342X2 .................. (1)
ZZT
y P ABIERAE  (m?)
x;: AFHRE  (C)
x2 ¢ ABIEBEAR CA/AD
BL, HBREILS0 (C) THS.

L LA)RK & 0 TS IRE 250 (C) TREMIA ABROBIRE RIS R, BN,
BRINT MK DI T, REEBHRFTERLSAI2BNNSELTFHRTES. £ T, 6264
A X 0BIERER55~56 (C) HITEDHHRBEORE VWERY MG T 2 EHACTRL THE %
FoTWh. KMTIE, P24 B L 063E3 A TOAGIEMAE AFHRE ARBEHEA
¥, Z20F—2—XhARNEDLICE LI ERFE LARZBLOTHRES S

(24) —FRLBREEWC X 5K FF VRO TR
—ARGEDET ) VI —

wA-#E O F # T, 8 B B
o A B

=, (i 5 IT198E R EEARESE T, RATRI LD TR Y F+ VROFAELTHER LT
Ft, FOBORABELL -T, KAMEEFAEY FAVBOBERE KITEEORICHZ I
bOBVDHDH T ENHLNE ST,

BELIL, BECEILRY FAVBOER « 8, ThE>REMLEHOY A 7L EHDL
PETAHELYANE LT, BEOEFAERLIT -, ERERD LRPICBLHEIHERIC
BETAI kDL, £YFAVBIBEHCHEOBURIEYBITHENIWALIT R &
REIFRCBVWTBERM IR EREREE I—HLTWE. ZOBALD, REOR) FAVREL
—ELREC L A SR L CBRTH A EFRTES. $d FAVBRIZDLIBEHTT
B HRECHFET AT Lhbh 1.

KU F A VEBOSRC Y - TERZFRIE, 204 NRERE, F4HREA Y, ik A v
B FhbBRH SRS, B 4 Y A SMCEIET 5 LD A bhich s, e, R
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DFBALMBERENMELS b L, K FAVYERBERINEZ Lhbh s,

(25) a3 v ¥ — &I IAHCI>SO, MR R A DL FEH B D
AR & DA RADHEE ~ DI H

HK-#%%& OKXK R & =, # & #H =
=B OB

bl

LB DU TH 5BaS0s, PbSO, DBEMERIIELLIBE LA L LI CHPTS. B
RUMWBDOEDREARLYE2 5L, BELREL &S CEMREFI/NI L LAIBARLEHET
EHT20MEVCOMBRERTS. 2 CIOMBEYBRHATALDIR, 3V —22ALE
RICBT A BRI EEEROFELT - 1.

SEEETEIC AV .7 m 5 4%, “SOLVEQ” (Chiba & Uyama 1988) % Btttk CEFH T X %
LOCFEM2ILDTHD. FTEONE L LLBRII LT 2EREOMET, L&D - Bzt
FEDOERDPBEEINIWFEEERRS 5 D, EEOHER, BukipYE—thErchy
DHAYD, B, BRALETRIGA R\ Bl REBE L, HE TR LEABOSHER AT L
T25-300COEEDRE T - 1o

AREORER, FNBLOIERDOERKTEHREC K TBaSO M LTW 54, Fhll
LTCRTREMTHL ERHAL M E T . Th, HEEZEHORFEKIZ200C M8 TBaS0, 1248
ML, TR UTTEBEMCI S LARENE. TALDBRIIMECKE T 2EELFE L
W LI, MTESOERSE T TEERBazt, Pb2t, SO, 0{b#E 1T+ £ hBaClt, PbClt,
HSO4y~TH D, ThbDERMILEADAERICEIRE LT A ATREMEAR I .

(26) TR AKME IR DALFR 5 DA B

EFK -LEHEE O M = X

HEFRK-L B B FH 4

FIRRRARERITEMBE S BEKBORE KL Z & B L OB R F B OB R (tjIx
RELEW) DEHILEBROBMUERE L THRERFELETHAS.

REREDWTLERS LS AMBEOREE LT DLW THEABRE % T . RSAHEDOR
FEMMCEH LT ZREHOLAC LG Eho Th .

Clr 8BOREFEEE RS L, 1953FIKEinEN, 19694F L 1978FIC K X fe A HEL LT\
%. SO4% &RICBI L TiX19254E 5> H19554F, 19584 h 519724 7r B UNIZ 19784 /2 5 19874 & 3
DO K S h, ThEThRMELE LSS0 EBOBAVTAEAMBEDONL. =&
IC19785F 1 H198TFE DR TORME(LIC XL 550,47 G BORA T EbE2h DN HS. Cl- &
B804 R E DOBAKR TIRI9134EH 519734 ¢ TORA & 19744 H» 55 19874 & TORHA & 1ok
Eh, BEORTICI EELSOT EBEDHMICBWEHERED SN .

MEBEDREFEAE A D L1953 H 519694 1% 4 ~ 5 m¥/min & & KX < HA LT 528, 1983
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5198641210~ 12 m3/min BILH - TR E LML T3, Clm AR EIL1953F b © 19564
1315~19 t/d DRICH » THNE L, 1977 F L O19834E H 519864 (343~53 t/d DEICH » TK
XHEMLTWA. SO AREIT1953FE 1 H19565E137.1~9.0 t/d L/h& <, 197651 1986
HF1326~33t/d Lk x L. Cl- AR EOKEEIT19854FK, SO.2 AREDZhiT19795F 1 K
LTWw5.

(27) EJIMRR AL DOERDOFHBRE T (2D 2)

FINK-&EF thicsK 3
RAK-#E R & W OB

N

FKE R E)INERBI OB R OERRIC L5 5 HYEERR I, I EHVTHERS D
Ba2t, Pb2t, Sr#ORESMIC OV TOBEXHE Lic. FEHRBIC SV TREFEDOEIE
B, WOUR, BAENRR, FlLkno#, ZoBRRECIZ T KIRE KBER, sIER,
EEER, BEER HERRIGELYAS . TOKE, 198TFHAE, BaMIEJIHRRTE
X% 2ppm, BAHER, FEUAkOW, KBERR ZOGRR, BELERET0.5~0.8ppm, U}
ORBILIUEITERETO.1 ppm L TFTOBETH 1. FLHEER TIE9ppm ZE L. Pb?t
BEIERCTHEFEWVMEL R L TR, 198TE TR BRI L lppm &, HRAKEELODDH
AERMAE SIS, BOORRE, BEEERD0.11 ppm 2 HHK, $T-XT0.1ppm DL TOEE
ThHbH BERECBVWTHEWVEAZRLTWS. TSI >0 CUIEIRRAETE X204
ppm, /NETO.5ppm TH 5, NED FHRO/NMNEH A OFIIX0.6 ppm &, PREHWEZRT
LOLEbN. AIMBEORRE CREARERO—T, YR, KRR KBER, 8IE
R, EEIESRMN0.1ppm R #z 5%, HAEREBROKMS LFELAOH, EOBRRE, BELER
TR 30.1ppm UTFTH oo, FBRERRI3ppm KELTC(15R). ThDHDOMER
SEELMOETERSEEORERE RS S L, FEET - L AHBORROSHEMENTRE
SAE DBRIC DWW TEETS.

(28) HREZRBRFOMWEEA 4 v (NO;sH)IZ2WT

mEIERMEH OF B B H A W F Z
X K B #&

BEDER ST I REE M 4+ ¥ (NO )Mo HEACIR D AR bhThigy. LrL, &
RIEBWTENO; DOWEETZLONES T LB LD THRET 5.

FARHE 2 IRIE R (2 ABFNS54E (1960) LIRE, (EIR OIREE T B S OB HifE T 5. BRI
354E IR EEST.2C, ZAFIREM500.0 mg/kg TH - i R (505 R)H, 4 TIRIRESS.6T,
FERFEEIM225.3 mg/kg it > T 5. EERERA 4 v (Cle, S04, HCO3™+CO3)DIb%x =
AN HEET S L, BEDETROBRERS DR DN TKEIZHCO; +C0s* B CE U
HAHELNT, TG TADEALL T ERBI I THZE8bR5.

B 2RI BT 5 K OBBRK L5 & EROKMETIZ0. 1m/FRE T, BT 55K
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DFEFIKAAETO0.6m/FLELL Ric->T05. HZRERGES0ER)ICEWTNO;s™ DBEFEN
RN T DILREFNS3E (1978) OFIGEAKI BT, UHOBEFEITL.20 mg/kg TH - 1. FEFI62
£ (1987) IR B L 7o 3Bt ONO;3 ™ 123.31 mg/kg I L TWfo. 728, NOs~ OGS A+ v
JRINTZTI(FT Vo —hT aEH)TT->Tn5.
A|ETIE, BEFENO;s RRVWIEINIERELDERIDOWVTHIT 5.

(29) BUKBREIh D RALKSE & IR
wA-EE-LE B K B OE B K OB OB

HEELIBRBECST 2 AWML ENH ALY HE L TED, BEITEL L THREERTH
LHEBOBEMFTCE T 2 HERSOMEEXER L TETCW5. SETERRBECESYHT,
MHEEORELUSCEIRRR, ELRIZILOHMRRE fa & O BUKEREE (60— 961 ) s HELEL L 1= 6 FFEHE
D RALKFZR IR R e & ORIE 21T - 1o

ALK FE(ZnC-29, nC-31 e EH/HHDL DR EMET 0D, BEOLDONDEETNE. ¥
TeHAI v bT T A BRI, ROMOBEMLKIKSED GEREh 2hump A SNtz JEES
FRITEAFN, THRAMB XU EEETH SO0 E I hich, TR TiIuC-16, uC-18 73, HIAN
TiknC-16, nC-24, nC-28 7 F DB O L DK EL T, ThbDHEBEES L, £& LTH
BEREDDT v 7 APWENCHKT L EEZEZLNS.

(30) ZZAEMITIT X S {E Ry O BRI KT 5 — 2D (1)

G TR O H B Bk
HE#frk-® W ON & F
(BHdeEBERS LYy 2— K E &K

B B BB DILER T R L EERRID, COFERIHECEKEEY D, MBI BT
DAY —ERELTWARTTHS. £2C, L#EEOE0393F R DS S O HE %R
TEREHICIEET 5 BT, 9, RE, ZRBREVCLSEEMITE LB L.

AT AL BT AWCRFIEE, ZXEEEY, pH, K, Na, Ca, Mg, Cl, SO4, HCO; k5 &
USi0, TH H, BEWFA, B, C, D, E, sHUE->E) I, BREIW(TSM)IZP, Q, R,
S AR, G E IOCEEHNGHE R s 7. Tok, £ROOFHE, EiEFEE,

AN T 7, HEBIRE GEREFTI) OB A B 2 s 5 e

B R BEBHILOEENI MERRRLLD, TOHFICKELEFETLHEAL, 21
DEAFRZ hADKEZIHL, SiO,, TSM, Mg, K, HCO;s, Na, Ca D TEEBTH Y, 22 DH
H27 MR TSM, Na, HCOs, SiOy, SO4, Mg, CaD THE B L b otre Thbb, Z1—172
SEE ETR S E, Z1EIOTFEDOBENESIO,, TSM, K, Ca A3%45 L, FfECZ2 @iz Na, HCO;, SiO,,
SO, Mg WEFELELT5. TALDOEGD S, 71, Z2 8@k E L FE LTV AWEIZTSM
TH5H. ZOTSMAFRAELSHFESE LTV BHIENa, Cl, SOy, Ca, HCO3, Mg D 6 & T
Hote. DEDRERERSBOBEENZ bEBIUOBEOEERY AL OfEMNS, RECKET
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HRETIIRD LD CHETE I

Z2 ® REMCRECKTT DM DRR

B Y Bty
@ .\

K>Ca>Na>Mg | HCO3>50,>Cl

35C |

Z1 B, C
: ) o s | Na>Mg>Ca>K | HCO;>50,>Cl
S Na>Ca>Mg>K | C1>S0,>HCO
65~100C , "

M CRERBIOEHE~Y b IUELST

(31) TR TR IR = oD $ D 1B B2 TR T L M 28 S O 55 B

mwk-T o # F K, RAR 1 £
ek il

J57 54 DI=F 2T Hhy TERACTCRREEYHOWEDOTE RS 2 EHFRTLEC LD
Tl ot AROR, E£EWEOHENR FAELEOBRNZITRsTcL T H, 200C TR M
H4%, 900°C TIORFKAL L, 2700C CISHHE FIbx 437 > T, £ D%, 2800C TLORRINE X
WO LERRS IWHEY 525 b oTe. 1 mg O %10pm T ORE T
WL TAWS. T2y a, =V HY, S, SMOHGECKEbWE, REDQHLVY T A
BROBIN AR XS, LhL, ThERHERBEDZ 57 714 MEREREAGHE THREE
BELCTLEHEZINS. 0.5~5ppm DMK T 55 HERIE, BEDORFBETHOMERE
L7 5.

(32) RENPHELN LA VERBITOWT

MMiEE o R 13
BEX-I ¥ B F A&

BAEFTREZLL LY, BRAOERCL)RHENLAYFRILEMIKD LS DTD
3. HBERLEREREN BKBsOs » 4H,0 &k v, W L(H A ¥ 2)gRMHMgeB0s LY
W, ESTRAESES S5KBs0s « 4H,0 7 F v 7 U HIREENT £ TERT S L XD/
7 (Kotoite) MgsB,0s 3 X$REIHT TR X huic. (LESHT TIIMESOXREDSDTH 5 fe.
WA Y 2 BROBRIIMENA X CEENBLRLWDOT, 72—V REBHRM L TRHRZH
WXt PEOATEL FYEEF N Y AR SO THENE D, XHEEH L HikMacallisterite
Mg;B120s0 » 15H,0 & Hungchaoite MgB4Oq + 9H.0 L HEE IS, H A ¥ 2 R EEHT S
LEEMO R S XYy AR L, =0 DRMmEEKT 5 %% A (Suanite) Mg2B2Os
L. ERTRIDAFHEL, BEEIVETHHEL BHCHHNENE. H )KL =T DI
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WhbDOHELEEE S VBETI#EL T 5. KI0GFTD R TH TR K4 5 FDKernite A
%<, —fFicUlexite NaCaBsOg » 8H,O 2344 5. /NEEA, FRAT S RRCIE A S
Vo AEEL LW, L LA YBESKIIERKP AR LI EXENLTHAH.

(33) Ny EMEEDOHE LIER
WEERER R OB - Z

BFHOMERLES TE U7 + » F < 7 FEHOA DIHITEREH A S L BEHICRE, #ic
(A B BFED N o E KB I THIE DR L.

BEREATHCIIFR TS > L CORE S R ZBE L KILEFLE TS KILEE B E D,
BET DX RBEOMREBRIKE VMR Lic. BUCAZ LB CIARY LB T RTERY
DHER L, AN FrERIOLXCESYIHRD, RARCHFRHEIE, N r BEE TR
SR D/PNKIIDEH L.

COBRMOKILEE & &Ny i, Fy L, B EMEIHSE) 75 X8R LE
KL E L EOHEAREE D, HPFRHXIKDOADBILESL S-S ht, W A% L8
RIC X0 BRI H B LT

FFE L 0\ 7 KR O R IR & BREKIROBER T L DBEH L TED, &<
CNr EmREETRIORAR EOZE), AX)INCH > TREOBEENA LN S, F I ftiiH%
HDPNKILBEEDOEE » 5 KIUBHIL Z OBERBICH > TRIIL TV 5.

N EEEDOLSBOW T AKFOKBERAERRTIE, & O/NKILEEE TIRKRLE < B K
HAKREWHFRETFHEENh, SRON » EEEORRMRIL. O/ kILUEE AP S &
Eibhsb.

(34) FEHBEAOERIMEINC B0 5 BHD 51
RAEHMA - AWIY 8% R B F 7

HERACH 2EERR, HERR BONRERR FNRBRCBIHEE Lk F2a
I A Cyanidium caldarium DG MHIEDWTHE L. 1 F2 3 3 2 3FFEOEHAEEERET,
Rb BB ERERO—@EL I T 5. RK-1IEI(RKE) M-8 H(MEND=> 24 Thib
D, M-8 hlELE2 b 5. BERRIE/ AR (38-54C, pHI1.9-2.3) DRI B\ Tid,
1722 T ARK-1MRLEBRAEFL, 1 523 T A M-8 8 R2HEE Pinnularia braunii var.
amphicephala 7 —& i TRAE L T\ /oo 1 5722 T XRK-1H2 5 HER R 22D 4 (33-49C,
PH1.4-1.5)C b AR5 LT, BHOI F12a T A0S HOREERYE L b5 L,
1723 T A3MERER, BUERER, BUERELKER BEEGERLSCIARL
TED, RACKCHARLS, BERRTIAS AL TWEE WL LS.

FdE, 5570 h ) RTHEEO/NRRRIFR(45-49C, pH7.8-8.1) T, 415274 3 KV
Mastigocladus laminosus, Oscillatoria geminata, Phormidium foveolarum 7r & o S&:IR it BE B8
DAEF L, FJIER(49-50C, pH8.1)TiXM. laminosus MELEMICAET LT, HMEDT &
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Hh, BEOSMICIIpH OFERFICLE W LHm I i,

(35) #EMR% / fERIERAER T 5 M L OR1L

BMK-E-£M oFm M O #EZEH £ & B A
R & &k X

HHA-BE-fE 0 B oM O Z B K ¥ T
B FE IE

B : iR CTOBOEDOHBUIER KOOI T S bFR s OEL & BHECEART 5 2 L0V
RT3, 4E, BRBAINATWA5EBE / ERBROLERSOEE, TIAERTS
£ DOEE T DL THAN.

FHik 8/ ERERIEDBDOERL L XD FH13mOMIc, BHN% &S T 6 BRI N
BHE L. ThbD&MELDEEAR R LK, (LFERSCHTEEYOXELHND
o, FORhee=— 2 BoMSELEE, M TARAKYLELAROME TR L. &
DB DL G DOEE, EPOWE, BELXTT -,

EE T HRFE TSRS O 5 b, HeS, free-COz (fCOz), NHy, PO4 U TV
ML, BICH,S, fCO, NH, ZDWANZE L T, S04 NO; & HE N LIEIMOEEITSH -
#-#%, Na, K, Ca, Mg, Fe, Al, SiO; ZZI3LALTDBRDOLNEL T, II. £BET S
AL U CHEWIE (Thiobacillus) RE SR TRD b, Ti, FIMA LV T TIESR
(Pinnularia braunii) BEH bhtc. R BRERKPGEEHD R, RESCEERL
T\t M. B AREOYRS OZEE, Sths (HeS, fCOz, NH)K B W TR DRD
Shich, FOEATHRE TROGEST, MOERFOETBRRTRLBIFRALTSH
o, THhLDREEMND, HAMT TOERSOEOFRRE LT, WHAKOERMCERTS
EOIER S H 5 EDIRE S .

P

(36) JLINALFEER O iR e M SR 2R B 3 5 I PR A B ME Al e

A& ft/HQ‘OVCL\’C

EHAK-E-A£m O F B A, m M EZE
R & &k X
EFE AR - bR K &

PRERTAFBEFAEO S ML ERELAET 2 BMHT, SEAMILEETORINER
(91.6°C, pH3.80), i/ MAHIE 2 K& (82.6°C, pH2.59 < 86.8T, pH3.00), FJFRF K 2
H5(95.3°C, pHL.99«73.5C, pH2.23) %% & L, £ X DIRMAGLEYE &) R L
. F OIS K %BY-medium » pH3.0 (Furuya et al. ) IC 68 L CTOCIK THEELZAALILE T A,
BB XD 28k, HE/ MR Y D 48, FEIERBE L D 5 ROFRMIEFAEENTE S W

BIEED 2 KIERYE LFROVEARONE &, THEE, ZE#pH, LOMOHR
% hnsk L =¥k (Bacillus acidocaldarius ATCC27009) & i L= #5R, Bacillus acidocaldarius
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CEEE NI, MIKIIBIEREFIANIABESKLGEM)LXE L, EHEE, Z#EpH,
ETHBEC L 28R (BOCBBURFC I ARBHHEOBE), TOMOMERE MR LI-FER. %
NI HEHHE TH B Sulfolobus BILE T = Ehibh T T A EHEERT % % Sulfolobus acidocaldarius
ATCC33909 & Hit L7cfs R, HIEIRE /x KMl S TR DB WA B, BskD 55 R H1E
bhilc. SLEASEGHI NG 2 BEAK) DFBIFAMEOEERIEOWT, kK~
DB UTCEBREDOMEIR & i et 21T 5.

B7) ARROERE LD
I ER T 2544 B Sulfolobus sp. DR IC DT

AR -E-£% O & B |, & # #£ZH
(AVIE Y G S

HEFDAREIE T, HARBEARZBAIERE X OHLE R A& B4 5 iF 2445 (Termus
thermophilus, Bacillus stearothermophilus) 7z & OV A A « 1T A DB B 3 5 TRl T 2
MEE (Bacillus sp. ) KD\ C, ZDOMHREL|ME L.

AN, D& TBacillussp. RS EEI MBI AG K « T ADEBE R (52.0C, pH2.42),
ABA « BOBIRR (67.4C, pH2.42), HEBITER (76.0C, pH6.00)EDHERICOWT,
FORBIKTLBY &> &) #HI L 2N % BY-medium « pH3.0 (Furuya et al.) I 2R 470°C 12
THEELTVIHRF#MEESulfolobus DBRBERY Z 2 AR LT H, TADEDLL 2, BB
BH 28K, BRBITHD 2D 6 BT I N, WTFhd 75 ABREDORE (T4~ &M
Rohs5%EM) T, Z#HERE, £#pH, ETHEMEHE(BCBEIAEC L5 RBYEOY
RB) b LI BRI 24 B Sulfolobus BICB T AMBE TH B 2 & hibb o fo.

EIND 6 FRDEEIR & AERI 4 MR R K L D 558 L 7-Sulfolobus sp. DR & M4 5 & 8
FERTEERDEHIC R E <, BEREDEMEIFFCH 1T Rbhigh T, ¥4 EA
ELLHEABTRRAIBFEE THADAE LLRRELER D REQH)ZFH-MAETH LT L2
hyb b I IFEEIF ML B Sulfolobus BB LTV A DRHER S Nfc 2 LIZIEEICBRA S 5.

(38) MEZ 2T S5 N OREFMMETIT >\ T
BEERL - H%-AH K B2 8

ARREZ X R T 5 KSAMBEOMBRIIZENAE L, D OXRSMMEPH OE
W EEBELTHEIND L &%, FEITEORERETHRE Lo

HHEL, Ko RROVERRE CTHEOEKRSAHI NI, RENAREDO2Y 7 ) — FDEh [
Do —RFCEE LI B2 DN BRERAKFIE, HEZL LELOXRD, ThEHERLIE.
HABMET L ABEORR, ZOMEZIE, MR 2 5 520pm TEHMIEE AT 4pm O
ONELT DOKBEMED S D EDNESM LT, MIOAE ZDOATIE, BEASTHSE
LIeEBBRFRLFHRR « AFRED FHRREOHIE, RLLVAAVTHote. T, BB THTERT
ElhehrofcdhEd, KRIZBEHL0CHMz, pHH 8L ELEZ DR, &AL HILUFE .
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LB LTRSS E, FIITE - EO L« KOO RFEME L, EBRRAOAMKAZITRED
nz “UNE” DhDEFOSHHIELL T To, BBEROPH I 8 T, PUF @O E K
PR NTRLED >To U EDREREMD, hlF O L - REBEOMEZLCRLATLLD
fo ONE” DASERMEE, pHOBWEE, AMOKSMEMECNR - T, #EL5TLO0TIARL
D EHEZE LT,

410 ARRBZAKSHEC ST D, THEVCLEEWAMICERE L LT,

(% 74 v = 4IR)

B E B B R W & MiEm AT —THL-1 (0272)23-1111

(BIEHHN) PR 2674
B OE B @8 X % £ GWBEATRFEH-THIL-L (0272)23-5536
(MBERFNEREY—) (BBEEN) (0272)23-4596

AifETHALE —T H7-12
(REEEHAHELIT)

BB R B X R AW (0272)21-1525

HEAREREBERERES
BE RSB R LM
R A L 7 O¥% N X E
#BE R TR F XIE
B HER I EHKRXSH

=

RS HE
(BB AHE)

KRABI#RM KX S
(B, D)

hRRXeHBEIH LS Y —

woE I ¥ Kk X & #
(BE—H%, 77N\ IREBRER)

BB REIHKI S
(M T AEFR SRS

B R £ # B B #
BER—) >t
CRR¥#* - EHRAES)

E LN BB KX &
CRRRAKHR-T)
rXs 7P AHF
(FRPBERR S 7 “RREFRKT)
- - s e R R R
(B AHHES - M)

RIfG i _EAMIFET2035
BB THAFAI =T H2-10
#1912

BB AT —T H1-1
BTG i TCAR AL RT < FH 67
BT FIRAT622

15 e 7 -2 FE KT 86

BSR4 B AR LA 1 5 S 456
Bl HIRET614

BB TE BRI =T H30-28

HEHHL KB PE6-7-5
e R B AR ST 51612

FRHSBUE X AT AT 1-20-9

B ER AR R K URRT — T H 10-3

T EET =T H2-11

ARFN634F- 8 A

41 B ARRBIF RS

(0272)32-2176
(0272)32-6815
(0279)22-2355 (%)
(0272)21-9296 (1)
(0272)51-1212(fR)
(0273)62-5551 (%)

(0273) 23-4400 (fX)

(0274)52-2727
(0273)61-5337(fX)

(0272)24-1841(fR)

(03)877-8111 (%)
(0273)73-1195 (%)

(03)960-1221 (1%)

(03)563-6926

(0273)23-1234 (1)
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HARRMFRIFFASOAEL AL T, ChiRa L T8 ADBREALCETIL FTLORY
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1. HEf:PRICHFE6 A 1A OK)

BFRRRFYERSR RBE #ih

ARBRMFRESFET SHES

10:00~16:10

2. BT LS AME05 S

T101 TAHXMESIT 3 —28  (Tel. 03-292-5931)
3. FE

10:10—10:20 BH&#ES

10:25—11:00 HbERBEEH B B IR IR D ERIE EERFLERE B B % B

11:10—11:45 b HAE AT R IEEE PRTRARREAERE A OE SRR

13:00—13:35 &S DRI KERBERFEREHE # " # —

13:40—14:20 BERLBEL LdnFiL FHKRFLEHE ) B E—H

14:40—15:15 {RFEDOHEEEREI BRI EARE AR L AR S 55
FIIKR¥ZESER £ 0 B —

15:20—16:05 KILDL2E—NE Kk TF40 WHRMUKFAEERE B 0 E=kE

16:05—16:10 FALBRES

MECLDEMO —BCEEND - BB BHF LTI

FENRNEXRSOEBDREA

FEEREOMMEREEMCB L, AFRREBLE L. 2B REREHEOEE1500m O RS

RSMFCH D, PEMEE BT LVIERE AT Fh, ABRAI, B REFBRLRE
Shictvbh, BRHCLAEZRTHY, FERL LTLHEDLERMBTT. B ERREYBED L
L%
IR SPRCTE 8 A28H (), 29H (k) (—M#ksE, BAHE) S0HGK) (m:2h—v 5v)
=451 T390-15 RERBEEMLENREER RENFEEB L 2 — (Tel. 0263-93-2866)





