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ABSTRACT : This study was carried out to evaluate antitoxic effects Palsun Brewing Water againsi cad-
mium by colorimetric methods. The antitoxic activity of Palsun Brewing Water in NIH 3T3 jibroblasts was
evaluated by MTT ({3-(4.5-dimethylthiazol-2-yl)-2.5-diphenyl-2H-tetrazoliumbromide} and SRB (sulfor-
hodamine B protein) assays. The light microscopic study was carried out to observe morphological changes
of the treated cells. These results were obtained as _follows: The concentration of 10° mg/mi of Palsun
Brewing Water was shown significant antitoxic activity against E. coli endotoxin and Salmonella endot-
oxin. The number of NIH 373 fibrohlasts were antitoxin and tend fo regenerate. These resulls suggest that
Palsun Brewing Water retains a potential antitoxic activity.
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2 <A A7kl AE gEe UME} a= s
(cadmivm, Cdy& ol oledsfabe] B2 La)r] HA45)
© PAREA Al Abgshs RoEr AwAAelt
A7) =5 #RIE, =27 d=, FAAA. 7hEg A
A, Al goll TedslAl 2R3 glom, 2 4wk
5 Akgle] bl met F7BBIAL 9l AA o v (Wilhan
and Burson, 1985). 7}=f2 =25t ok} o {Dudley

et al., 1982), %ﬁy]z}(sendelbmh et al., 1988) 2 A
FAE ol ule} =izt S4lL L]vEPHtJr Gram &4

Fo) A Rae o AxRe] Sabe AAehg KT o)

*To whom correspondence should be addressed

39

= olzjst 4L JEi(endotoxinE} gt WEAE
717 Zhag] we]gu| sk 244 S A3 glek(Canr, 1982).

1,].]5}-.13'

SaE T8 =t Al Fedshd w4 EA (mac-
rophage system)el] AF| =] I3 == FEge] wieh L
4, W TART. A AEYF L3, $8710
DAt C3 B AR g3, F S5 gl Ak Y
o710k (Field, 1979; 2130 5, 1985).

s g AES FASE AR B EA o
=221 Tipopolysaccharide(LPSH= 74=]dk "load o)k
=4 THER] T TAES) 25 % 45 AT
(Peavy er al., 1970; Gomus et al., 1974; Adorini et al..
1976; Vogel et al., 1983). Con A(Con-canavalin Ayl d
gl THFERREE] SFlel M ESAL] FrhSchmidtke et
al., 1975; Naravanan et al.. [978)5 €2z ¥l oljz)
Al sl A o) 2]8led mnterleukin 1(TL.-1), interferon o



40

9l B, 22T prostaglandin} 72 w24 EA-E s}
X5 33(Gery et al, 1981; Blanchard ef al., 1986),
pinocytosis® =3280 (Schubert er al.. 1980). 32=te]
EAE gYFAA BAR FdE AETE EEies
A (Nowakowski ef al., 1980). I tumor cytotoxicity
B sl (Ruco et al., 1978), coleny stimulating factor
(CSFy2] AAars Z7A1715H Moore e al., 1980).

LPS= A4 EZS ApTste] 323 k2| prostaglandin
EZ F0| B gomy Agahela F4e] EEE A
&, Al Fep A ATTA EE A}FER] WA
endorphin{Tr-endorphin)®}  adrenocorticotrophin{ACTH)2|
oS =gt S A M e} 27 mFA E A EH)
= IL-12 A|AFsPRl| A corticosterone releasing factor
(CRP)?] Pu1E FA5kT sjaAlAdgells ACTHS] 4]
5 FAlale Zlez 4wA 9 3(Gahring er al., 1984;
Scollay er al., 1988), it 13 SAF o2 € ook
T S = A9S A (exotoxingE = WAL ol
{Singh and Sharma, 1998; Malik er of., 1996; Rahman ez
al., 1994; Sharma er al., 1992: Caprioli et al., 1982).

B oAl @ARE FIEEE 23T £
23l o gl SIS SAY THo= W
NIH 3T3 4524 Z 7183 5L IC,3S 5493
3 FAe] FAFEETE Foiut F S A
o] o] 4F 1 gl MTT AHFEAH7 SRB HFF-P 2
2 AxEAE SAsielal e 4aS AAsle]
FEA4ZE &A1,

IL A8 E 3 Uy
L HY=H|
Aglel] AL2al A= Hokt AbMuel] xpAlElA} Y
u Bt 42 428 AFBte] A 42 47 ] Al E 4

B | kg¥E, 48 500 gL R|algrel] @Al 244]7k
SRR Hydol oF Tolr)= 750 Eo] Folr 251

Table 1. Prescription of matenals of Palsun Brewing Water

U Hedag &
R Acanthopanax sessiliffoyas 552t
P 5 EFS) Sorbus commixia Z}a] -
o T EAE)  Euscaphis japonicu aFa st
B REE SR oy Catalpa ouata e
Az ) Atracivodes japonica = il
=4 Clematis flovida nla] ofu| =t
RS Achyranthes japomca 0=}
A7 e Acorus gramineus A -

o] FE- | 1980; A 71l 5, 1997,

(137} 2 izl gl 2 Al F o] 329100 m)
5 AR Z 3T NS FdEEEled, S &
E(1.31 g¥2 Ik (Han er al., 1999)(Table 1).

2. Ao

M FEufefel AREEl MEM(Minimum essential medium),
fetal bovine serum. penicillin G, streptomycin, fungizone
AlekL- Gibeod] GREe|glew, MTT A=k} SRB A
o] AREL A2} 7I=FR F ocolitNo 18274) B Salmonella
endotoxin{No L6511¥= Sigmarlel A Tsteic}. S5
£ 3 2R AHgeket

3. &E7)7]

M| Z2] wieFL CO, incubator(Shellab Co., U.S.A.YE AF
A ow]. AEFS AL Tund YFAWIE ol
3lgict. MTT A%, SRB A3 AHE3t ELISA reader
(SPECTRA max 250, Molecular Devices, U.5.A)S A&
shaieh

4. M|=Zufj et

MNEEAAE ZA ] st daEan o) el A
Hopab o NTH 3T3 A2 EZE 10% fetal bovine serum
(Gibco, U.S.A)3} penicillin G(25 unit/m/)yg- A7}ste] Al
43t

Az wjek2 2% 37°C, 5% 95%, ¥Al7S EE
5%2] wl%k71(CO, incubatar, Shellab, U.S.A Y2 A4-8}4]
o AYS HEle] AR; ekt flask®] AEE 0.25%
rypsin® 2 A =]sle], Turkd &FAAE o83l A

ezl 2110 cellsml ) H2F ML nhEelc)
5. MTT HEEAMH

Mosmann®] ¥PH (1983)e]] 2]8ke] | ZF wells] 4x10* cells
£ 93 24407h wief F ket S ICeE A
= F FAle HAEETE FEE(0°-10° mg/m)E
H7bgl wiskelelA] 48417F wjokst F, B4 w248
MTT(Sigma) 50 pg/m7Zl TZH wiok S welld 1 mad
ol 34|17k wiekskl ok, wisk F kel wiw]al, dime-
thylsulfoxide(DMSOYZ 2 mijwell¥] go] 587+ Ale wHf
Z|3te] MTT formazans 4518 ¥, F4=s ST
ELISA reader(Spectra Max 250, U.S.A. 550 nm)Z MTT
2| FHET SAs 27 v ZARRIH.



6. SRB HE2MY

Skehan er af2] ¥H (1988 el HES 2 welll
Ax 10 cellsS W3 244|170 woF F 7= W54 IC,,
& Zhzh gL & Ealef] AekRET 107107 mg/ml %
b AP wjokellel A 4844 wjokgt &, ufofa-E- e
T 53] AH 3 ¥ 0.4% sulforhodamine B protein(SRB)}=
200 u# A7Isted A7 Fob Adge] WARE o (1%
acetic acid® 53] A|&&pal 43 Azl 10 mM
tris base[tns(hydroxymethyljaminomethane]2- 234 protein
staing =4l F = ¥4 ELISA reader(Spectra
Max 250, US.A. 550 nm)2 FAsle] dagtat vlazs}

v,

[k

7. MZ2| ZatEHn|EH Zig
Gt A B2L slslo] NIH 3T3 AL o
QA FAISAlE A EM T At AFET F G ekRd-
48 Azsle] MTT, SRBE #2j5l7] el =y #n)
{Inverled microscope olympus, Japan)o.=. Hakste v}

8. SAHXE

Agdate] FAF Student's t-lestel] F3HIL P-
valueZ} 0.05 =|7ted A Felgh Zle= dAsigleh.

L 23 3 &

2 Ao Mgt E 28 =g E
coli®} Salmonella endotoxinel] TE) &5 E83S Z4s17)
2sled 12} ZA4upy el Wl BAb E 7ha wlgela
e a ubel MTT A% 3! SRB A H49L ]85}
o] Al@ak Aal= Table 2-73 2}

NIH 3T3 A4 2HEE oz 3we 7l=fo® x)e)a)
. MTT % SRBY Fu<F =A4sls, 27 F34=
100%2. 3le] nle] A7 B o3t FeE vHH
223 Az}, MTT 3 SRB?] 4 =: 71 =F2] ¥
el 9]&Fe] A48]93 ©n], IC(inhibitory concentraion)s,
al MTTy & 33.04 M 2 SRByS 54.72 uMe)4i=HHan
er al, 1998). NIH 3T3 Af=MEe] MIT, =%
33.04 uM2) FIERT FEF(07 mg/mi~ 107 mg/mi2]
Mok gl w2 2o &gt £, MIT E35E
Asle] MTTy o] =) vl#HH 22 Ah=g)t A7)
AeFz4pe] 107 mg/mi FxelAM FAHEE el
(p<0.05)0] Fa=gl o) o} E ARl FAFH2E
fojdels sl EEaE PEek = ¢4 N (Table 2).
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Table 2. The MTT absorbance on Palsun Brewing Water i NIH
373 fibroblasts treated with cadmivm (MTT,,)

Caoncentration MTT quantity

(mg/md) Mean+S.D." % of conlrol

Control 3.60+0 02 100.0
Ic,, 2024014 560
(o* 24440 09 67.67
Lo? 2.06+001 572
o 1.64+0.06 5.6
1o* [.42+0.06 302

Cells were incubated for 48 hrs. The cells were harvested wath trypsin-
EDTA

“The values represent the meanzstandard deviations for wiphcate
experiments.

Significantly different rom the control value. *P<0.05 (Student's -
tesl),

"l o) SRB AFE-An]L o] 45)e] SRBHES &%
| NIH 3T3 482420 1C,, =2l 54.72 uMe] 7}
b 4EF107 mg/ml-10" mgimhe]  TASEETE
Aol A3k F. SRB E£3wE =4]5l] SRB,To &
Jeop ) A o2 AhEE A9, SAFEER 100 my
Bt 107 mg/m! FEAM EAALR 84.5%(p<0.01)7
T31%(p<0.05)2 F48lE AFEAE vl o),
E BAeni A BAHe 2 fo)As 5ELE B
23l 4 gled)(Table 3). o] FL=F IC,, ol H3}e]
spalokx 8 10 mgml R4 el SlE=Es)
7 ekt Ao geg 4 oo,

E cofi endotoxin@} 4FF-(107 mg/m/~10" mg/mi)®] 2
Moy aasg 22)E T MTT §35E £4%kd MTT,,
T(2.1320.11)¢] F=e) v R R ALy 2 BE
BT Al BAA R folA (p<0.05)%E HEEAS
viehd o2}, SRB H4EE S sle] SRB,(10.85£0.18)
o] F=el wlEdoz A3 dnl, BAcfE4Se]

%ol (i oA o
£ Io e
H

E

Table 3. The SRB absorbance an Palsun Brewing Waler in NIH
3T3 tibrobjasts treated with cadmium (SRB4;,)

Concentralion SRB quantity

(mg/mé) Mean=5.D.* % of control
Conlral 2.98+0.06 100.0
1Cap | 684D 24 36.3
1o? 25722002 845 *
10 2 [8+0.09 73.1¢
o 2 07+0.05 69.3
1073 2 0420.01 68.6

Cells were incubated lou 48 lirs The cclls were harvested with rypsin-
EDTA

“The valucs represent the mean+siandard deviations for tiplicate
experiments.

Significantly different from the conwol value: *P<0.05, **+P<0 Q01
(Student’s (-1esl)
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Table 4. The MTT absorbance on Palsun Brewing Watcr in NIH
3T3 fibroblasts treated with £. colr endotoxin (MTT.g)

Table 6. The MTT absorbance on Palsun Brewing Water in NIH
3T3 fibioblasts trealed with Safmonella endotoxin (MTT,}

Concentration MTT quantily Concentralion MTT quantity
(mg/mi) MeantS.D* % of contrel (mg/m/) Mean+S8.D? % of control
Control 4.15%0.00 180.0 Control 3.88+0.01 [00.0
Endo(E)s, 213011 514 Endo(S)s 2.100.06 542
10 2.62x0.24 63 3% 10% 2.34x0.04 68.4"
107 2.62+0.01 03, 1* 107 2.20+0.11 56.6
1o 2.46%0.16 59.3* 10 2.16£0.07 55.7
0% 2.36+0.07 571.0¢ 107 2.11£0.03 544

Cells were incubated for 48 hrs. The cells were harvested with trypsin-
EDTA.

‘The values represent the meantstandard deviations for triplicate
experiments,

Significantly different from the control value: *P<0.05 (Student's t-test }

Table 5. The SRB absorbance on Palsun Brewing Water in NIH
3T3 fibroblasts treated with E. colf endotoxin (SRBy,)

Cells were incubated for 48 hrs, The cells were harvested with trypsin-
EDTA.

‘The values represent (he meantstandard deviations for triplicate
experiments.

Significantly different from the control value: *P<(.05 (Siudent's t-test ).

Table 7. The SRB absorbance on Palsun Brewing Water in NIH
3T3 fibroblasts trealed with Salmonefla endotoxin (SRB;)

SRB quantity

MTT quantity

Concentration Concentration
(mg/mi) MeantS.D ' % of control (mg/mi) Mean+S.10." % of control
Control 2.93+0.06 100.0 Control 4.15+0.00 100.0
Enda(E ), 0.85+0.18 290 Endo(S)s, 238+015 al.l
fim 208036 T1.0%%* 107 3494001 B4 3wk
107 1.42+0.23 48 4# 107 2.18£009 80.5+
Lo 124026 J2.4* 107 2.07+0.05 799
10® 0.90x0 26 30.8 107 2.0410.01 79.8

Cclls werc mncubated for 48 hrs. The cells were harvested with trypsin-
EDTA.

“The values represent the meanzstandard deviations for triplicate
experiments.

Significantly different from the control value: *P<(.05, *¥*P<0.01,
##4P0.001 (Student's t-1est).

1P mg/md, 1P mgml, 10" mg/mi! =4 SAH2s
71%(p<0.001), 48%(p<0.01), 42%(p<0.05)Z )49l
HEEAE b o) 109 mg/ml FEME B4 L
2 oAl A5EHE e 5 gledth(Tables 4, 5).
E. coli endotoxinel] gl Tl ek dlE a9 7=
ol A3t s FaAE Y o 2lE 9n|ghd.,

Salmonella  endotoxin®}  4Z-F(107 mg/mi-10~ mg/mi)
o] IAlekEETE A §F, MTT 5355 434
MIT,2] F4xs) vled oz Abest Az, e 24
FEAA BAHLZ 1P mg/m! F=eA 524 (p<0.05)
it AlSAEE HaE ¢ o, SRB RS 44
ale] SRBg 8] Fgee} viwHoeZ Akgsk Avt, g4l
oFFz 80 107 mg/ml =9 107 mg/mi~ 107 mg/miel] 4]
FAALE 84%(p<0.001)2F 2 80%(p<0.05)2. 2143l
= #S5EAE HEE 4 slsich(Tables 6, 7).

AEe] Hev] A4 Pl NIH 313 AfRAE
E wellel] W3 244|7F wiekspy of= e ] H¥so] &
& o] Fu}(Photos 1, 4). 7L IC#2 5o (Photo 2)3}F

Cells were mcubaled for 48 hrs. The cells were haivested with trypsin-
EDTA.

“The values represent the meantstandard deviations for triplicate
experiments.

Signiticantly differcnt from the control value: *P<0.05, “*¥P<0.001
(Student'’s t-test }
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Photo 1. Inverted photomicrograph of NIH 3T3 cells treated with
MTT for an additional 3 hrs mcubation medium (control) for 2 days
%200, Most cells had abundant cytoplasm and cytoplasmic process.

At E coli == Sahmonella endotoxin 1C,5S 5o
(Photo 553}%] A2 7h4-9} HsiAw 37| FElsla 7}
ER I SAEET 107 mgmig FAlel Fo
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Photo 2. Inverted photomicrograph of NIH 373 cells treated with
MTT for an additional 3 hrs atter incubation m ICg, of cadmum
containing medium for 2 days X200. Number-of cells were decreased
and NTH 3T3 cells showed round shape

1Y i
Pheto 3. Inverted photomicrograph
MTT for an additional 3 brs alter incubation cadmium IC, plus Palsun
Brewing Water 107 ma/m/ containing medium for 2 days %200. Mosl
cells showed regeneration and formed spindle cell,

i o i t*g% ‘ @ 3 ; 4';0»4::‘
o ﬁ%‘: ~ m f@%ﬁ%"’{‘i A W

Photo 4. Tnverted photomicrograph of NIH 3T3 cells Lreated with
MTT for an additional 3 hrs mcubation medium (control) for 2 days
% 150. Most cclls had abundant cytoplasm and cytoplasmic process.
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Photo 5. Inverled photomiciograph of NIH 3T3 cells treated with
MTT for an addilional 3 hrs after incubation i IC;, of E colf
endotonin containing medium for 2 days x150. Number of cells were
decreased and mosl cells showed degenerative change.

Photo 6. Inverted photomicrograph of NIH 3T3 cells treated with
MTT far an additional 3 hrs afler incubation E. colf endotoxin IC,, plus
Palsun Brewing Water 107 mg/m/ containing medmum for 2 days X130,
Most cells showed regeneralion.

(Phato 33841} E. coli 2= Salmonella endotoxin 1C 7
T BAGFLE 107 mg/mi& “§A1l Fod(Photo 6)31%
MFEe] Zobel AL e] FElEA et =R,
E. coli endotoxin @ Salmonella endatoxind] o gk A1k
2400 ISR 47 47 F A 2Ee] e EaE o
gk 4= gl oo FH- 1980, AN 5, 1997) 7125
el gk ofe|Ea) Walb ohdel v A] 48 4l o
Blod Zbhale] Wgk of{ BT A< A A Fe|H

Iv. & o
FI=F E. coli endotoxin® Salmonella endotoxin®]

NIH 3T3 443 Ze] m)x= AESAHL AAs1, 71
ZF IC(MTTs, ¥ SRBy ol 23ke] 44k NIH 3T3 4
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FEAEZ A5ARE 7 o= 248 F5T 5aez B
A5 T Ade H‘:‘J:C'““}i wekst 2 o
FEt, A ESAAAE] 25 AR 10, B 71 =H
4o gAgEdrE A uﬂf*@l}oﬂ Yol wjekat
& TR ERdle] Agsgrt 2E 22 FUg)
Z71el| A 4822 wioker F-, MTTS 2 SRBE@FE A8t
3 A S dARKY. SRS eE E
coli endotoxinel] Hal] slE5AREAR) =A ek,
FE=8} Salmonella endotoxin®] il = 107 mg/ml %
=9 107 mg/ml FEelA F3 H5EAE ehic,

#HAte 2
H o4 giashnt el eyl ookl Al
Bl 3724 (98-16-01-04-A-3) BK 21 A%l 2
d o]Feld.ox, olef] ZRA}EICE
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