ERIHRBEA RO & F B mMEREEEE,
Z v P RYETR S L V1S HERIE
V2 FREICRITTRE

7 ) AEBHEE,
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Effect of far infraved ray emitting products and stones on human leukocyte functions,
lipid peroxidation, the growth of tumor om mice, drug-induced hepatitis rat, and
clinical course and sevum lipid pevoxide levels of rheumatoid arthritis patients
We investigated the effect of far infrared ray(4-14 um-or growth ray-)emitting
stones or products on several inflammatory parameters of human leukocytes, leuke-
mia cell lines, neoplasma and RA patients. [Ca?*] i, chemotaxis, phagocytosis and
O3 generation by neutrophils, blastogenesis to PHA by lymphocytes were significant-
ly increased 60 min after the test tubes containing neutrophils and lymphocytes were
surrounded with these stones and products. [Ca?*] i was slightly increased in HL60,
unchanged in ML1 and decreased in K562, respectively. The growth of Sarcoma 180
cells or B-16 melanoma transplanted from tumor mice was inhibited by covering the
back of the mice with clothes which were produced from the powder of the crushed
stones or ceramics. Lipid peroxidation was also decreased by surrounding the
bottom of test tubes with test materials. Among the four test materials, SGES
showed the marked effect on the above parameters, especially on lipid peroxidation.
HgCl,-induced hepatitis in rat was well improved by the administration of micro-
powder of the crushed SGES. Eighty five RA patients at exacerbated stages were
also administered micro-powder of SGES and subjected for taking bath which is
produced from SGES. In about half of the patients, their clinical symptoms and/or
the levels of CRP and ESR were improved. Their serum lipid peroxide levels were
decreased. Since iatrogenic disorders have recently been social problem, not chemi-
cally synthetic, but natural far infrared ray emitting stones or products without any
side effect may be recommended for medical treatment.
Rec. 9/27/1995, Acc. 6/27/1996, pp 425~436
Yukie Niwa « Kazuhivo Kawahiva + Ken Matsumoto*®, Kojiro Matsumoto*?
key words : growth ray, leukocyte function, transplanted tumor,
lipid peroxidation, RA patients

T, BFHFOELWHESRIC XD, A[HEEE
LIS D CKB) YR 534, HANCEIhL, %o T
bEEYOREBCLER I AV 2525 4
~14 ym DFFIMRE (BROLER, growth ray) OHF
FRIFEES L L, AMEACEERE, ERSEE,

*1 Tosashimizu Hospital -FH#E#HE KRBT

*2 Sawara Orthopedic Hospital & b & B/ EHREE
Offprint rvequests to : Yukie Niwa, Tosashimizu Hospi-
tal, 4-4 Asahi-machi, Tosashimizu-shi, Kochi 787-
03, Japan

F 1 ERARDFFAN EEBAEH SN TETY
511,

Z b Z b ERIHEBEE DO L DEFE DI
2, 7~ 8ERID»SBACKDERLICHEH S
B, ¥73v 77, 77FFEBREEHE, b
V=) UERED, HRRLREPVKO BB,
ZOBERCHRBEE L LTEBS L, ZDARIE
&5 IBERO R OEEE DR, BEEE B
HAELZ EWICHAREREL TWw oD TH 5.
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o OB YE OTERBRF L, €K,
BT, I3 VF— R LB
EBRFERIN)REWADZ 525 — %288 L,
KOF =z — > ZEHEIE LT LR EAREBELE L,
KOBEALIZDWTIE, KDF = — > OFEHEIZ &
D, BWKDF = — Y TAAARAENTWIZIELRY
Brh Cl,, CO, CO,, SO, % ¥ ORfE»Zeh ~FREL
L, —#, Hg, Cd,Cr & ¥ DESEINKDEICI
WL, KBNERWIEDZENSIEXLTHY, B
DOEFE (A, A, B OMEFRFD 2 h =X 2B L
T, KOF = —>OFEHMEE, KOBFHEOB,
LhEORME b 7251, KO cluster 2SEIHEYID
MPRORENOMNELESICL, B¥, £, AD
HMBEOFRESEREINL Z LI L VEAIATY
7z,

WIFER L > (R THo72 13, Las
W, KOF = — YN, LENEL R,
MREOREICAIMIET 2 &, BEHE KO
EE, MBEEROEELZLSTOLENS T &
THolz. 22T, EHIL, EB FELXERD
ZEIZEY, HEOBINU K, Mok
fETDE, BEFEICLY, KPHIO R, ET
REWCREL, 2O, #ilastsr s, Ca*t ke
EDCWMALT, MilENOD, Ficiifaio Ca* #
ENEML, Ca* O, phospholipase A,,
CREDERFL L HICAM, BNEY O % iR
e EH LS 2DTHEENS—HEDOH AT —
FRZMlEOEME LD E, ABOMKE, 74
B MEFOJMER GFHER, V> 38K) 2HWT
2 DWb O 5 ERIMEBEE, Tabb 775
F BRGEAERRIR S, S[UMOFEPEHRME
SEBR L EOPETCIHLI:OTH B9,

o, EHIZ, hoOBRIEREGHED, &
E2IEC®, M- LIMERE ARERZE, 3%
L REROFRERYE &% 2 o h T 5 @R
BOBEL, 7 X CTHRIEREOEE b #IfH 35 2
ERIFEHL T & Y,

BERTICIEL, BRI TRIEFICT S NIZrER%)
REDobTERIMRBEE LML, F£ED
FRZRETROICZOREICBR L THw R H
D, SENE, IHE, BRI THLIBESL,

ZOBRDH 5 Z L BERSI N T B FEERN
WG, bbb, ¥7 v 7, fEman, b
=l raiE, OB L»SE s i XA
(SGES) @ 4 FEfHIC DT, HIMERKESRE, BRe{bAS
BEIPEUG, B ERR Nz, HImET
W A E, 5 BMEEHY v~ F (RA)
BE W U IEESR % o i B8 M aL
JEEEANDEFI OV T O LD THET L &
L7z,

M e Bk

(1) HpEsER

RN 12 % (B 64 1 20~44 5%, 64
18~45 %) OARMIMAFHER, U > /3BK, HIMRAHI
HL60, ML1 ¥ & O K562 fifd % Fv, maRIME
BEHA E U, B (4~14um) 2 5 216k
H4, bre ) ya(E—-AT%, B, hkRS
NTWwsE7 Iy 7 NNO, KERFHM) B £
UIINDBRIL & D R U 72 KBEH (SGES, EEHE :
e R R P AP ER AL 5 BT~V AR H 2 D) % B v
7o, FECOMBFER, H25\WIiERRIEER K
SHERD 728 D docosahexaenoic acid &HRERE
B, PCIHEL RS, 60 HEILE 4 BEORER
SRR CHE), £, Zho 2R IcL
TER L7 Tobr S aaA T X S cwa L (9
Wik) 1218, TRCOEFRER, U VU oVEREEHRE S L U
HIEHRE, X 5 1@ IRE K IS DS
%= EERRIE U 7z GERRILIR B T2 p Bk 1 H i 5
21T 9 T2 DIEFRIAREHERIT ARG O THl 2 ate
DHEL, ZOMOERIFHEREOBRASE R
IRIMERIEHER To > S BAHIAATSE).

7B, RO 4 BORERMRBEHEIERIC 4
~14 pm DFEFRIHREBH L T 5 v ) HER
AR REETTH 5 FT-IR (Fourier trans-
form infrared spectroscopy) % vy, HABF
E500 (% 3 35k o 53 7% 24 SR S 0 B F 2 #8) T
Lo THIE LT, T4bb, 25°CL 48°CT, EiR
IHFBEHED S BE SNEZANVF =% A AT T
RN 2 2 HEET, BEREAL & LIS
SRR B EHIC 200 BIEIEL, ZOFYEEEH
Lich e, BEEARDMEE emisivity (S XK)



100% 4z U, ARk o fiEl O it = (%) % it
L, SEEE#ECED, KERCBIT2HEER
1k & HRRARIA D emisivity DZEEBIR L2,

O FFHBR - ) VONBRDINEE & HFFERB L U
T A MR D TERL © B 12 & DO ##ik
MM v, Ficoll-Hypaque gradient density i
L0, EEEHORMEKDEA U7z HEkfE & 58t
U, SCEROCHEVIFHERD viability 2454 2 1
fERITV, FRMBREREL Y > R EFHER %X
L7210 AifEfifeci, o 3BEOKRSS
LCEME)oBE HICE 3 & HL60, MLI,
K562l DIET, 22 Ofila~D&E % £ +
EHEFPROZN BRI 5 2 LicLe. &
ks & O E IR [Ca?t] i OFIE I 0.1
mM CaCl, &F KRP (Krebs Ringer phosphate)
B 1 ml 2 107 OEE TS, HEERRTE
121%, RPMI 1640 medium 1 ml & 103 % 219,
¥7:, EREEOHIEICIE, 0.9 ml KRP buffer 12
2 X107 & fn z2 7= fF Bk 38 & OV B s e v
R EZz T EHL, O, HIE W IE, #ifd 6 X10°
fEizxt L, 0.1 mg/ml gelatin 3 & OF 5mM glu-
cose #&ET % 0.1 ml KRP %0z 7- Ml yz ek
RER L7z, 2 LT, &iFEks & O HIHAHR
B % L300 Z 1 MO ERIER IR D 28
TizBWDb, DXORERIT- 7.

@ Ca* EEOHEE : Fura 2 I acetoxy-
methyl #E %S S8 C, fifgE~OE &M% 5o
7z Fura 2-AM (Sigma, MO, USA) #FH\T, X
BRI e WEIE L7z,

Tibb, HEER 10 ml 12 1 mM Fura 2-
AM 10 1%z, 37°C30 43 incubate &, KRP
IZTHE L, UM% medium I iFilE S ¥,
Z QIR 1.5 ml 280, 10-°M fMLP (Sigma)
HBiE 107°M ionomycin ZEHIL, HEH
SeEEE (HAZ F-4000) % AV T Z O IR O
FhE#E 340 nm, B X' 380 nm, H%GEE 510

nm 2T resting BREDHOGIRE ZHE L 72, cali-

bration ®7:®1Z, HIFEAN Fura 2 @ Ca*t DS
FFORAKHE N (Fmax), 8 & OFER RO /il
3% (Fmin) 2 10% Triton-X-100 30 xl £ X UF 100
mM EGTA (pH 9.3)30 ul ZZhZ &L TR
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iz,

DlEX D, Ca?t OEEX, DED L 5 7% 340 nm
& 380 nm DOFEEEED Fura 2 OEGEE D
ThboTHEHINT.

R—Rmin

[Ca®] i=Rmax—R

X KdXxb(nM)
R : F340 nm & F380 nm DLt
Kd : Ca®* & Fura 2 OfEEEER

Rmax, Rmin : Triton %% 12X Y Fura 2%
Ca*t L& & 872 £ EDR % Rmax, EGTA
FETO Ca*t JEREARFOR % Rmin

b : Ca* AT O F380nm & Ca?* 14
T F380 nm DLk

B i EHE D P 5E - agarose plate FEIIIT
1To 7258, 2.4% O agarose solution 25 ml &,
109% FCS &%& RPMI640 #K 2.5ml 2567435
plate FICEFRT 8 mm § DO DMEFIZER 3 mm
D 3ED wells DL 0, HIKEFEER 10 x] 2
"D wellicAnD, ZLT, SMAID well iz 1077
M fMLP % 10 xl, WEID well 12 fMLP %0z
W RPMIBIR D A% 10 ul A, 37°C5 % CO,
incubator Hiz 2 BFEIRER, Ry SO
well A -> CTREEI UMt BEERHE%S mi-
croprojector 12 & > CHIE L, 10 @ADL E)
HERtOTHETHS D LT,

@ EBREDHIE : Stossel D oil red O 2 & e
paraffin emulsion #%'>''8 L VR &> D&Y
Z Az, AR & incubate LTA 7Y =
{t.L 7z paraffin emulsion % HEFIIFELERICNZ,
Mk % &  ¥e¥ L 72#, chloroform & methanol
(v/v, 1:2) %H\w7- Bligh & Dyer & /73 Tl
FizEB &N oil red O &t paraffin oil %
MR L DB LT,

Z LT, ZHEESELER, Beckman(UV5260,
USA) 2w, chloroform J8® optimal den-
sity % 525 nm DR THIE L 729101617,

® Mifeo O, OWE : Mk 10 % 37°C10
438 opsonized zymosan(Sigma) & & $1Z incu-
bation Z#17v>, 0.1 mM ferricytochrome C(type
IIl, Sigma) Z¥MIL, & 512 30 43 incubation
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S. NUMBER : 305

100. . :
| e e
I ! | |
80.00-41———— — = —
g |
> 60.00 —
&
2
B 40.00f———— —t
= |
€3]
20.00 !
|
0.00-! ; -
40 8.0 12.0 16.0 20.0 24.0
WAVELENGTH (MICRON)
RESOL I 16cm—1
TEMP 125
AMPGAIN : X32
P.INT 1 8cm—1
SCANS 1200
S.SPEED :MCT
S. NUMBER : 304
la XKEEH25°0)
100.00 —— — T
N T —— o
80.00 - - — - -
A
£ 6000 - —
>
&
2 40.00
2}
&
20.00 :
1
0.00 . |
4.0 8.0 12.0 16.0 20.0 24.0
WAVELENGTH (MICRON)
RESOL 1 16cm—1
TEMP 125
AMPGAIN : X32
P.INT : 8cm—1
SCANS : 200
S.SPEED :MCT

1b b=y rH(25C0)

kT 5.

LT, #ifgE zymosan i LLIzdbE, #
DOEFE%® 0.1ml l¥H, 0.1mM EDTA 2&8FL
7z 100 mM potassium phosphate buffer 2 ml (pH
7.8) IZEINL, ferricytochrome C O®IL%E
NI EEE (Beckman) 12 & D IRSEEE 550 nm T
HIE L7z oein,

® xanthine-xanthine oxidase REE4 O,~ D
HIE g2 AWz, oDz 0.1 mM hypox-
anthine, 1.25 mM EDTA, 88X 16,5 uM fer-
ricytochrome C % 125 mM phosphate buffer 2

ml RS, BERORMT, 4 FOEFIERIK
SEROEZETCZhTNES 2255, # 0.06 U/
ml @ xanthine oxidase #¥#fINL, O, ZEAX
w139 FEOHERT 0,” ZHIEL /2.

@ U rSERYAEAGGAEBR - ) ER 3 X 10%%,
20% DIEfEMb e v AB BIMESHE O RPMI 1640
medium [ZFEHFS ¥, 4 EOERRIMFBEHEDZ
BERIEWEDL, 10 ug/ml PHA 2500, 3
HfE 37°C5 % CO, incubator Hc#E L, EEa
T 24 BEREIRTIC  tritiated thymidine CH) Tdr
(2Ci/mM, New England Nuclear) #1nz ¢, %
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100.00

/}:’\/’“’\’J[\—/\/\/’\
80.00 A !
& |
S, 60.00 - —
&
E 40.00
2
=
: 20.00-
0.00 |
40 80 12.0 16.0 20.0 24.0
WAVELENGTH (MICRON)
RESOL I 16cm—1
TEMP 225
AMPGAIN : x32
P.INT :8cm—1
SCANS : 200
S.SPEED :MCT
S.NUMBER : 311
lc TEREH(25C)
100.00
W T
80.00 ,f“ S
8 /
S 60.00 —
& \
= ‘
@ 4000
3
(€3]
20.00
0.00 3
4.0 8.0 12.0 16.0 20.0 24.0
WAVELENGTH (MICRON)
RESOL :16cm—1
TEMP 225
AMPGAIN : x32
P.INT > 8cm—1
SCANS : 200
S.SPEED : MCT

S.NUMBER : 302

1d £73v270250)

D *H OHfg~DEL Y ;A% %, scintillation coun-
ter THIEL 721
EEELIEE ORIE | AeafligisE 4, 7,

10, 13, 16, 19-docosahexaenoic acid (FEHAb,
FE) R % 95% L5/ —v B B W IidzKiz T 200
ERR L ERER ORBRE I AN, AEERICKR
DAVEFE R WY, 4 EOBERNEBEEE Zh
ZRRBE O T THE®REHO CHARE =
ERIMHFBEHE T T2 5 EBARAL LI LN
6 B ECIEER 22, Z 0 20 p] 2ER D HREE
iz ¥4 L 72 TBA (thio-barbituric acid)

reactive substances % #REEERT (Beck-
man, UV5260, California, USA) % BT 535
nm OWSEETHIEL, BER(LIEEE L L. 2
BaDz®, HGHEE %W THERT CRIMR RS
#% ZENKO(ZTM2-SD) % i T 3 eI HE 5T &
To7.

© <~ ABMEIEDFEE : Sarcoma 180
cells & %\ ix B-16 melanoma % Zh <D
KE~ 7 A X VR ddY b % \wix C57 black *
T ANBHL, ZOEENBEI NIz Y ADHE
a2, AIFRLORFRIMRBEHARBR AR & 0 EE L 72
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R | ERFRIMRBENEDO HIMERBEAE B & CEIMUBEHI Y V> w7 A4 4 i RIE i
Kz Ff Bk
HH [Ca2*] i(nM) WERE BRAEE O, A
(mm) (OD) (nM/10%cells
Mt resting fMLP /min)
b b t * b
b=k 79.6+8.9 | 674+78 |21.2+1.8 |0.039+0.004 |1.78+0.19
v73Iv7 74.84+9.2 | 661+84 |21.4%+1.9 |[0.038+0.004 |1.75+0.21
fy= 88.6+9.2 |726+88 |22.3+2.1 [0.042%0.006 |1.71%0.18
KEH 96.5+10.5 | 875+95 [24.2+3.1 [0.044+0.004 |1.90+0.19
arhro—n® 1624475 |511+73 [17.940.9 |0.0319+0.005 | 1.44+0.24
B Hom oE Mk
Y SR
HH HL60 M| K562
[Ca**] i(nM) WAL
M resting fMLP resting fMLP resting fMLP | (PHA, cpm)
* 1 1 1
b= 60.21£6.7|148+16 |[33.6+£3.6|82.7+11.4|21.2+2.0|58.3+5.3|44,587+4,904
73Iv7 61.3+8.3|145+17 |35.2+4.2/84.94+13.3]20.94+1.7|62.1£5.7|45,213+ 4,069
b=y > 63.5+8.0{159+14 |31.5%+4.0(79.3+12.1(18.0+2.1|47.7+6.2|47,081%5,721
KeEa 63.3£9.5{169+18 |28.8+3.1(75.8+10.3|15.2+1.9[40.8+5.7(49,994+6,109
a¥ho—® 47 .8+5.6(128.1+16(38.2+4.1|105.6+14 [{30.2+4.4|87.54+9.8/32,671+3,593
(N=6)

* 0.01<p<0.05 t p<0.01, ¥ p<0.001 by ANOVA test.
H) a¥ ol RERSMEBEH R THRE L RO SR O ME.

fHTEhZThHEL, 5HECBIEEOREIET 2
YA XEWEL, NEEOFIRIERBEHEBR A D
HATHEL T WBAEED ~ v X THGET % 5%
DY AR EHBBET LTz, BBRBELT, &I

LA L TR OETRGCRBHEE~ 7 A8 LU, @RI
BERRLEZVWESR TV AEBEDREK T
olefia Lz~ 7 21220 T b EIBEOHIE
BTz,

@ IKEEEYRF RO | 2 W ZFhOERHN
RIBEHR T B R (ER1 S 7o Tl
bD%®, Wistar FF v b (£ 24W) 3EF D% —
BHELT, GBARER 165 1015, 50 fEWNIRO
ZBEo<Y, BH AMESE T, VY T TEbl
Wiks w70 H, HgCl, 6 mg/kg % 1 A5 L,
o 1 EAMAME=HOT v MRS E, b
5 —EREO HeCl, #NIR S ¥ 72, 2 Dtk 180
BEL-OH, ML, GOT, GPT 2 #HIZEL,
HgCl, A %WNRES ¥y b el L. %

B, 7 v b OBERIEBEE OB R O MR &
(X 1), t M(&E 160 cm, fAE 50 kg) NiRE
0.6 g/day #7 v » (14 cm, 200 @) I L& T
H5.

HetaLE  FHEBRIZ triplicate TEFHALZEN 8 [
17w, #5338 % 9l + SEM (standard error of
mean) THS5b L, MEWEEZIINER B
U D AVEFER D L BRI LI 29T 5 72 Anal-
ysis of variance (ANOV A)test 21T\, ZhZFh
BRORICEEEZEN D 2 052KREL, »OEDE
RN & > & BIEADSEVIC DWW TR
Ryan @O /#2202 w7z %38, ANOVA
DOFERIZ, BMOAE Fic#F R L, Ryan ORI,
RRFEDEHETH 27:0, FEROEICZDHIE
fRzFM T 2 2w,

(2) KRB

EREBRTH - L bFROT S Twie KR
(SGES) iz 2T % D BiHr A (528& 10 T )



£ 2 FEFRAREEHED BRELIEE (TBA reactive
substances) RN HI%HR

Bk e A average
(6 53#)
control 1(UV —) Iy /=) 6.5+0.9
control 2(UV +) Iy =) 462+61
T
A= E=ya] 8= 385448
73w ¥ /=) 368 =41
[\ 2sa) IV /=) 245+29
Ko ¥/ —) 84+13
control 1(UV —) -3 14.2+1.2
control 2(UV+) R 916+122
WA E=yal £ 870103
v73Iv7 R 87698
W2 IV ooy 840+92
K 55 3 866+88
(N=6)

docosahexaenoic acid (Ji # 200 %) + H % (UV) &
B 6 BFfE.
T p<0.01 by ANOVA test.

%, TiD RABBICARSEZ., $2bbAT
a4 F2RARTIER T o4 FRNIRAE AR
L, ERMPEML THRBEL:EEZFT CRP 4 mm,
Myt 1 BEREE 50 mm A E%/R L7 RA B85
B (B 15 B, 21~58 %, ZoME 70 B, 18~59 %
------ 95 BITA L — N L7zhs, 10 Bli%) i3 4 A
iEH 06g 30MRNARS Y, »DOXREEATIERK
UicRBE (Y RoNR)~dH 15430/ 1 4 AR
AR S, BRERNORIREHFN. £/, £
DFBEE (V> FoNZ) I Al LIz BEH 15 6
oW, BH155TO HERAR S ¥7-E5T,
AWRHI O OBER LI E O E %1T-
1z, B, FEROEMER: LicEERICH 5 RA
BENMEZAICEY, 55 1561(FH M 4 4,

25~49 1%, M 11, 20~58 &) Wk 0.6 g %
AR E 772 REEL L, 1ZHD 15 Bl (B 3 #,
19~61 5%, 2 12 7, 17~62 3% X2 bF L \W»
WEEITbhY, ML LT3 4 ARz 8L,
CRP, Mizk O &L 2T ~Iz. %6, KB, EER
BRARTEL LRBE L7z E SIRL T W zdER T 0
4 R RZHLIEFNC O W T, 85 Bl FEET R,

ayru—VEE, e REETART, M6k ERE
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)
o

3000

2000

size of tumor (aX b%/2(mm?)

1000

0 5 10 15 20 25
Days after transplantation of tumor cells
ocontrol, & ML= 4, ®+TI,72 X KEH
sarcoma 180, ------ B-16 melanona
2 EFRIMEHEHED sarcoma 180 B LU B-16
melanoma A~ 7 X O EEEFEICN T 2%
E-

DEOPNIRZ M S ¥, KB E 2 BnP R
IRz,

EEPRshE O HE 1k, CRP, MEkfEDIEH, Bl
iy, B, ERS X OBEREEEOSED
BT A—F 12 LT, ThZENOENE 3
B, BehE 2 4E, PYERE 1A, mCEL F
Mbate) &2 0 e ABEOSBICLTRRL, &
HEBERTH L TAHAD I LI, 2B, BHR
BH” CXEEREEDRER T, AFEEEFTHE L D RE
L7z. CRP «BHL Tix 3mm BLE, figkix 40 mm
UHETULZ b0 %2%EF%), CRP2mm AL, Mk
30mm PLEEFLZbDZEER, CRP 1mm LA
b, 1Mz 20 mm PAEET L DEPRERE
HEL, BHobiEy, BfiEco>nwTy, BR
FICIER IR L2 b D2 &%), bV BEEE
%, BEEEECCEME L, SEfERCEL
T, H - WEMICEHICER, » R,
P T, Fxh, BE), PPRERETTNHEE
L, WAEREERICEIL T, BMHEHY v ~F D
HEBE 2 B D 4348 (Steinbrocker, class 4348 12
#EHLL, class II—class I WELLdDEHE
%h, class lI->I~DOZALEFEEhE L, class ZH)
DHALNEPoIdDREShE Lz (B class
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R 3 RKELEBMAROKETET v b OFEE~D

e
oo
S cOT | GPT
t t
T v b 80.3+3.6 | 43+0.9

HgCl, WiRZ v b
A% x1+HgCl, WiRZ v b
F¥3 X< 10+HgCl, NiRS v »
F#r x50+ HgCl, AARZ v
X 1OHART v b
(N=5)

tp<0.01 by ANOVA test.

132.7+£5.9 | 90£5.5
101.0+4.2 | 49£7.2
94.8+2.4|50£2.2
90.1£5.4 | 46£4.9
78.8+0.5 | 38+1.9

VoI DAL D & & M- FERNT BT H -
72).

" R

4 FE ORISR IEHE O B R BRI,
HIRT T L, BIEIC V- T, 4 BOREHEAIZ
(EEOEHLCERSDZ2 b Tn3)4
~24 ym DFEIRICB VT, 25°C L ALCOTEEE
THEEED OB LOBHELERLTWT, ¥
SNIZBEFRMEOBEB R ENR TR L VWE 3
B, 73w 7id4.0~4.4 DPERT60~70%1
BEHTEREMET L (B 1 d), KA DT (90% T
DMETHASN(KE1 a), £/, PV ) VAT
X 19~23 um DFE T 80~85% IZ BURIMET
LR1b), £7 3 v rRfEEEnicdbET (B
Y% HIER) FIEOEA LA STz (B1 ¢, d).
72, bokbRYIZ 8~10 um OFEEHKT ML
<) AE 8B T ICHEERBETL(EI1 b),
Y73y, fEREAISFERE®RI~90%) DIET
BHoN(E1 ¢, d), REEAIIEZ DETHERHS
b o & HBEBM(90~95%) Th-o7-(E1a), DLk
&0 FT-IR % M7z @ RO B O I E R £
PoHWoTH, KEEADD - LB T SNIERNN
BMBEHAE L W2 5. kB, 48°COEE TIT- 728l
ERERIE, HFD25°COMRE ORIERER & 1 IXEME
MR L7z (48 CHOXFIZHRER).

4 EOFEFRINRBERE X, #1TRT L5102,
W b EFRER Ca?t oI, EEREDITHE, &
BHEEDHEH, O, ELEPHINEE, PHA X

x4 KERBMBAIRY Y RANZDY) 7= F BEA
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7 3y 7 1001<p<0.05; 0, EEDONa > b
o —)b  p<0.001, xRS © 0.01<p<0.05, Xf+
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