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ABBREVIATIONS

ARW : alkaline reduced water

ORP ©  oxidation reduction potential

SOD . superoxide dismutase

ROS © reactive oxygen species

TNF-a ! tumor necrosis factor—alpha

IL-1B © interleukin-1 beta

IL-4 :  interleukin—4

IL-5 :  interleukin—-5

PBS . phosphate buffered saline

RT-PCR : reverse transcription polymerase chain reaction
mRNA . messenger ribonucleic acid

cDNA . complementary deoxyribonucleic acid
VCU : villus—-crypt unit

DW ¢ distilled water

SD . standard deviation
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1L gBABASF F)

Az d4E Mg A58 o]&3ts A7) 2471 (BTM700, Biontech
Co., Gunpo, Korea)® A ZsAt. ARWE A8 Z Ao Axsgon, Ax3 Z
%o pH 10, ORP -100 mV ©°]3}¢] gto] FAH == 33t}

AT 4T o}A C57BL/6 w}-$ 2~ (Orient Bio, Sungnam, Korea)Z T %3}
AbEEETE RE v 2% 22 £ 1T, AdEFE 50 £ 5% A 12417 ¥ - o

F71E FASFHEA AEER o Hol= A{EA HE F YA A dFd
o] (feeding) 3+ L& (W=

o
5
D)7 ARARRSE Fo1B LTFARWD)CR 27 130t % 26 vhelz

gz AE 2L o5 7I(BTM700)ol A A= AFES, ARWT2 pH
10, ORP -100 mV o]ste] dasjgZed+E 657 5 Folstsih. ARWE 12
Azrebth mkste] FoEM ORP @< AAA Falth

N
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£
=
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olN
et
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o A]

¥ AFe2d U9 C5TBL/6 vh$2o obshA )

Hel

=
54

fd

67 % dlx=vI ARWT

ftlo

ol AL AEs7] Yl heparinized capillary tube(Chase Scientific Glass,
Meiningen, Germany)Z& ©¢]&3lo] dH S e & Jau=nrw RIS 7HEQ O

W, fUAEE Ao 4499



5. Serological parameter

6% & dzT 9 ARWZ O 4523 C5TBL/G vh9-20) tepgmol s 73
3 gas JARP Sl A& HHor FFEYW 24 =A Aol & (glutamic

=
=
oxaloacetic transaminase, GOT), EbYl 3 £ 04 olu & o] & A (glutamic
A

_?‘
pyruvic transaminase, GPT), Z @ o}gl <2l & A (creatine phosphokinase, CPK),
g ol QA (blood urea nitrogen, BUN), =@ o}E]d (creatinine), Y4 E & (sodium,
Na), Z % (potasium, K) 231 %A (chloride, CI)Z Toshiba-200FR(Toshiba

Medical Systems Co. Ltd., Tokyo, Japan)® 2% 3} % t}.
6. 2% W cytokined o3& el

S 2o IL-1B¢} IL-59 2dHS ZALeH7] 9ste] WF Had
2 2SS 52 HAHIE o] &3t -20C A 4 m=E A3 ] poly-L-lysine
o] Z¥ H slided FFAATE F7] Fol 1Ak AZXA]A phosphate buffered

saline(PBS)oll A # 3 & acetoned] 108 ¢t 1At} o] = thA] PBSO Al

o2

star, 27 <to] W AlE peroxidaseE A A3 93k 0.3% Ha0201 107 5ot
AAZL = IL-49 BS+v 5% AAE7 A, IL-18, IL-5% A%+ 5% A4
A dHo 108 Fo 24z v A Y. X332 rabbit anti-human IL-18,
rabbit anti-human IL-5(Santa Crus Biotechnology, Santa, U.S.A.)< 1:100o 2
A% ts Sgtol=E AZolA 1A WA AT, 28 A, o] xakA Q] biotin©]
H-2H rabbit anti-Rat IgG(Vector Laboratories, Burlingame, CA, U.S.A.)(1:200)
9} goat anti-rabbit IgG(Vector Laboratories, Burlingame, CA, U.S.A.)(1:200)°]
308 FoF WS A AT, Peroxidase’} H &% streptavidin(Dako, Carpinteria, CA,

US.A)oll 208 F<F ¥t&-A1# PBSo| A2 38}, 3,3 -diaminobenzidine(DAB)] 2

o

Agk vk Mayer's hematoxylin® & ME& AAsYvh. 18l F3 dv 4

2 A&Zse] 2% %2 10 villus—crypt unit(VCU) & 2% Aoz dbalyg A



a9~ Ao FRo|A IL-4, TNF-ad 23S xAst7] Yste] Ws 2ad
5

npx 2SS W AHIE o]g5to] -20CoAA 4 m= WA Se] poly-L-lysine
ZHE slideo] H 2 AT}

a5 7] Fol 1A AxAlA PBSe AlFd &
-20C methanolell A SIATE IL-49F TNF-a= WA 5% AN E7 dH S 71A
I 208 FoF W Eo]Ad wES& A AT, 28], €23A Q0 monoclonal rat
anti-mouse IL-4(PharMingen, San Diego, CA, U.S.A.)(1:30)¢} rat anti-mouse
TNF-a(PharMingen, San Diego, CA, U.S.A)(1:30)ell &ete]l=5 24 1A%
FoF wkS AT, 283 biotine] AT E o] x& A rabbit-anti rat IgG(Vector
Laboratories, Burlingame, CA, U.S.A.)(1:200)0] 30% F9F HWFSAZ =,

fluorescein isothiocyanate(FITC)7} Z %  streptavidin(Vector Laboratories,

o)

Burlingame, CA, U.S.A)°l 30% &9t WS A ZH . Glycerin jelly®Z B3 & 3

FoAv A stell A A% 22 10 VCU 3 935 ddste Axss A8 A

7. Total RNA &4

Zzte] g xT3 ARWE A5E ¥ TABALE FAWA 67

O

C57BL/6 wh9-25 7Adete] HlgS A& 5 cryotubedl W olA Ao
= F w2 Ade] -70Cel mesgh 4@ wAge 1/3&  TRIzol®

reagent(Invitrogen, Carlsbad, CA, USA)E 1 mlol Y1 70% ethyl

alcohol/0.01% dimethyl pyrocarbonate(DEPC)(Sigma, St. Louis, MO, U.S.A.) 5
F42 A A g2V R F5dAAY. O F A2 A 52w g
chloroform(Duksan Pure Chemical, Ansan, Korea) 200 w3 Z%3}o] 15% Fot

o Fota Ao A 377E wl ksl Al 13000 rpm o2 153 7F 4Tol A A EE 39
o 2 5 AEFdAL 400 b FH3SFe] isopropanol(Duksan Pure Chemical, Ansan,
Korea) 400 w2 ZA2HA £33 T 4T A 13000 rpme 2 108 FoF AAE
gE AT T AFAE AAsAT 28 E 001% DEPC THF2 4T 75%

alcohol 1 m& Y& % 4T A 13000 rpm o E 5% FoF AR S AA g

Ll



Feds dds AASAY. $EEH F RNAT 30 w9 EaH 0.01% DEPC <
Tz &AM FH -70Co Rs.

¥l & RNAY 92 05X TBE buffer(Tris-borate/EDTA electrophoresis
buffer, pH 8.0)2 A}-83}¢] 1% agarose gel(Bioneer Co., Daejeon, Korea)ol RNA
2 pg¥ 6X loading dye 1 wZ 430 100V, 258 %o #7795 & AA ATt A
71950l # gel& #9]A 39 (Vilbert-Lourmat, Mame La Valle, France) 9|
o] 13 Polaroid film®] € 9+ photo-documentation camera(Fisher Scientific,

Pittsburgh, Philadelphia, U.S.A.)& ©]&3}¢] 254 nmollA] #%3} %t}

AT FELN

oo

S ol &% wA W cytokined ¢Hd

B %
2

23 total RNAE 200 pmol oligo dTis primer(Promega, Madison, WI,
A) 1 w3 total RNA 4 ugE TSt 70CAA 583 wigked o

uU.S.

i
dlo
iz}

AccuPower® RT-PreMix(Bioneer Co., Daejeon, Korea)9} & &3t} 1
¥ 0.01% DEPC T#F=2 & F397F 50 w7t " A H7tete] £33 vhs 4
N A 60, 94Tl A 5 &<t WA AA cDNAE A st

PCR WF32 3§43 cDNA 4 utol dATP, dGTP, dTTP, dCTPE 25 mMeo]
T2 #33 ANTPGNtRON Biotechnology, Sungnam, Korea)Z 5 wZ 2 th.
I % 10X PCR buffer(100 mM Tris-HCI, pH 8.3, 500 mM KCl, 20 mM MgCls)
(iNtRON Biotechnology, Sungnam, Korea) 5 ul, primer set 100 pmole/ul
(Bioneer Co., Daejeon, Korea)S 7224 1 wl, Zzg polymerase 0.05 0 (0.025 unit)
(iNtRON Biotechnology, Sungnam, Korea)Z #7}st1, Wi SHIFE HF ¥b3
3= %ol 50 w7 ¥ =E 3ol PCR thermal cycler (GeneAmp PCR System
2700, Perkin-Elmer Applied Biosystems, Foster City, California, U.S.A)ol A
Zstgder. Agd 2429 primers B-acting A9 A83tE A% Bioneer Co.,
Daejeon, Korea)S A& 33, IL-4, IL-5 TNF-a, IL-1B3% 7]1&2] AFolA] Al&

H A (Bioneer Co., Daejeon, Korea)2 FE3+9] reverse transcription-polymerase



chain reaction(RT-PCR)S 2 A 3t9th(Table 1). B-actin, IL-4, TNF-a, IL-13¢]

2

A= 94T A 5% EQF 7F2d Fol vl cycled 94TolA 30x7F WA

o5

(
~

(denaturation), 60ColA 30% %<9t X 3(annealing), 72TCoA 1& &t

o
I

(extension)¥F32 Al & 3le] 35 cyclex A3 AT AAS &) 72°C o)A
7% FQt AEeATE IL-55 94TCoA 5 &<k 7F&d o 1 cycled 94T
A 30%3F WA, 62T A 30 9 EH, 72CoA 17 Tk A% v Aldgst
o] 35 cycled Al At AT A A 72CelA 7R FeF AL&s At v
Lol 739 T 05 pg/ml 9 ethidium bromide(Bio-Rad Laboratories, Hercules,
California, U.S.A)E 713 2% agarose gelS o]&3te] 100 VE 2587+ A 7] o
&3t cytokined WEHE A, HAV|GFo] B gel> AYHA FH
(Vilbert-Lourmat, Mame La Valle, France) o] 1. Polaroid filmo] & Y=
photo-documentation camera® ©]&3to] 254 nmolA FEFsHTt. 7o
cytokineo] thdk Aol E 24L& Quantity One(Bio-Rad Laboratories, Hercules,

California, U.S.A.)& o] &35} %t}

9. TA A
gz ARW Alolo] B AISA 242 student’s s testE AF&3Fo] 4
st A TR A 7+ 2EnY 39 2HEES FHEdY. FY9FFL

p<0.052 7|F o2 39t



Table 1. Cytokine primer sequences and amplified fragment size used in

this study.
Expected
) amplified
Cytokine Primer sequence (5'—3’)
fragment
size (bp)
TNF-a Sense GGC AGG TCT ACT TTA GAG TCA TTG C
Antisense ACA TTC GAG GCT CCA GTG AAT TCG G 300
IL-4 Sense TCT CTA GAT CAT GGG CAT TTT GAA CGA GGTC
Antisense TGC ATG ATG CTC TTT AGG CTT TCC 306
IL-18 Sense GCT ACC TGT GTC TTT CCC GTG G
Antisense TTG TCG TTG CTT GGT TCT CCT TG 291
IL-5 Sense ATG ACT GTG CCT CTG TGC CTG GAG C
Antisense CTG TTT TTC CTG GAG TAA ACT GGG G 243
B-actin Sense AGG CTG TGC TGT CCC TGT ATG C
Antisense ACC CAA GAA GGA AGG CTG GAA A 395




1. %

=

it
)
righ
o,
¥
o
s
o
el
12
)
ng
olN
NS

C57BL/6 v}9- 20 RE Fo] ot} A WA s &l
AL g gE 10070 W EF F A

+

3 .
8, "HEZF 900 £ 28, @ 02 £ 04%2 YEIGT. dxzad ARWTE HuE
W, ARW 9 4 (p<0.05) ¢ 557 (p<0.00D)= oz

wolH Zaseln

o vl fele Aol &
) %£¥<p<0001)% EHE_‘E_LOH H]E‘H ARWEoﬂ}q _gr‘g]_sl_}ﬂ %7]_
3} 4 tH(Figure 1).
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Figure 1. Eosinophil, neutrophil, lymphocyte and monocyte count in
blood of C57BL/6 mice.

Blood was obtained from control and ARW groups. The blood was smeared on slide
glass and the number of each leukocyte was monitored as Wright stain. Data are

expressed as mean * SD of three independent experiments. #*p<0.05 and #***p<(0.001 are

assessed as a significant difference.
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2. Serological parameter =7

flo

bol @l

™
ol

C57BL/6 wh¢-2=9 = o] ctepguola AAHE A& AHdE
g3 o2 GOT, GPT, CPK, BUN, creatinine, Na, K 2 Cl& =43} %t}

AFES Fol8 x99 GOTE 1298 + 181 IU/L, GPT+ 285 + 4.1 IU/L,
CPK% 4192 + 1358 IU/L, BUN+ 34.2 + 4.1 mg/dl, creatinine®= 0.50 * 0.02
mg/dl, Nat&= 150.2 £ 1.1 mEq/L, K& 6.9 +* 0.0 mEq/L, Cl& 1128 £ 1.5 mEq/L

+

2 YEyth, ARWS2 GOT 1202 + 20.3 IU/L, GPT 255 + 2.8 IU/L, CPK
267.1 + 126.3 IU/L, BUN 25.7 + 25 mg/dl, creatinine 0.45 * 0.03 mg/dl, Na

+

+

152.0 £+ 0.8 mEq/L, K 65 + 04 mEq/L, Cl 1156 + 1.2 mEq/L® YEr%t. d=x
T3 ARWTE ¥ud o, ARW+9 GPT(@<0.05), CPK(p<0.01), BUNZ}
Creatinine(p<0.001)¢] thZwol 1|3 ARW oA Fo3tA @2 FXE eI
™, Na¥} Cl(p<0.001) thxzao] vd] ARW oA fFoatA =2 FA5 YHEY
t}(Table 2).
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Table 2. Change of serological parameters.

Control ARW
GOT(IU/L) 129.8+18.1 120.2420.3
GPT(IU/L) 28.5+4.1 25.5+2.8x*
CPKIU/L) 419.2+135.8 267.1+£126.3%*

BUN(mg/dl) 34.2+4.1 25.7+2 Hxxx
Creatinine(mg/dl) 0.50+0.02 0.45%0.03% *
Na(mEgq/L) 150.2+1.1 152.0£0. 8k
K(mEq/L) 6.9+0.0 6.5£0.4
Cl(mEq/L) 112.8£1.5 115.6+1. 2% % *

Data are expressed as mean + SD.

*p0<0.05, *xp<0.01 and ***p<(0.001

_12_



3. ¢Z2dAdFE HolF w29 &% AW W cytokine

o 24y
C57BL/6 wl$-2=9] RE 9 2R olA cytokiness &1dt7] $l3] HAx
Agetd s Wl Ae Ase] 10 VCU Fol #@8 AEFE Atad

flo

TNF-aol A iz 325 £ 171, ARWa > 1081 + 453, IL-4elA tjzx<

Hd
flo

65.3 + 264, ARW > 171.2 + 423, IL-1Boll A thx=2 305 + 11.2, ARW
11.0, ARW& 69.8 + 2655 YEW

o

I+

59.5, IL-50l A thxa-2 60.2

I+

62.3
TNF-a= ARWoll A 2A dsstg o F238 ol Holx ¢rgkth IL-4+&
ARW ol Al IL-4(p<0.05) thZzwel vsl F994 dA F7skad. IL-187 IL-5

= ARW oA S7b= skl oy SA8 A Fo942 gl th(Figure 2, 3).

Of
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Figure 2. Expression of (A) TNF-a, (B) IL-4, (C) IL-1B and (D) IL-5

expressed cell number per 10 villus-crypt unit (VCU) in the small

intestine of all groups of C57BL/6 mice.

Data are expressed as mean + SD.

#*0<0.05
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Figure. 3. Expression of (A) TNF-a, (B)I IL-4, (C) IL:IB.'andﬂ-(D) IL-5

expressed cells in the small intestine of control and ARW group
C57BL/6 mice.

DAB (diaminobenzidine) stain (C, D) and cytokines labeled FITC (fluorescein
isothiocyanate)(A, B) were showed each cytokine expressed cells in small intestine villi
of C57BL/6 mice(A; TNF-a, B; IL-4, C; IL-18 and D; IL-5. 1; control, 2, ARW group.

Original magnifications: A, B, C, D: x200).
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4. v W cytokined o4&

Zhzbe] Wz ARWl Agw 8 dRdddss FodA 65 F
C57BL/6 wh§-25 74dste]l WS 23 td #58ste] RT-PCR o=

Zt ¥ cytokine mRNAO] tfd #H& & A3 =},

IL-40 4 Wz 927.7 + 201.8, ARWES 1020.0 + 349, IL-5014 thzxa&
1209.9 + 3139, ARW2 1580.7 + 363.1, TNF-aolA tx+2 5705 + 1627
ARW& 3763 + 1395, IL-1Bel A diZ+*2 7021 + 2255 ARW2 8236 +
17072 velgh [L-4% 7k +¥E=2 2 ¥sts Holx orgtoy

_|9r
wolx @tk IL-5% ARWZOA =3 ZF7hesgon 2 Was molx gste

L]

W §93% xtolr Holx gkt TNF-ax ARWTolA 7ZHAstg oy & wals
Holx] grgton {93 Aol HolxA gt} IL-18E Z wH=z 2

ol A ekskow F2og o]k HolA ¢ FtH(Fig. 4, 5).
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Figure 4. Expression of IL-4, IL-5, TNF-a and IL-1B mRNA in control
and ARW group C57BL/6 mice.

Total RNA was extracted from four spleens(splenocytes). Levels of IL-4, IL-5, TNF-

a and IL-18 mRNA were analyzed by RT-PCR.
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Figure 5. Expression of (A) IL-4, (B) IL-5, (C) TNF-a and (D) IL-1B
mRNA expressed in control and ARW group C57BL/6 mice.

Total RNA was extracted from four spleens(splenocytes). Levels of IL-4, IL-5, TNF-
a and IL-18 mRNA were analyzed by RT-PCR as described in the Materials and
Methods section. Data was showed the level expressed by density INT/mm?).
Quantitative analysis of mRNA was performed with Quantity One, computer—assisted

imaging densitometer system(Bio-Rad Laboratories, Hercules, CA, U.S.A.).
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A 4 F 1 2

ATl e AF 4599 C5TBL/6 vhf-2ol e ddsE 65 ¢ w0l
& F Adste] 2o A9 A wskel cytokineo] A, Do 5 Aol o] ¢
T 3 Az Wbl WA= Gl diete] zAbskglen, 53 IL-4, IL-5,
IL-1B, TNF-a® cytokine? @EZ 35 FHA o2 2 u g},

v do A% 2 WogAEe ¥Mis #2F A3} ARWL O ST
(p<0.05)F &5 T(p<0.00D)= tEwol Hld Fod 2ojE molm zFashglal,

0.00
X (p<0.00)= ol Blas] ARW oA frostAl 57kt A th(Figure 1). &

A

=
jutx

bt TEFE ASNESdd FostE AEEA ow ddo] g dASHksol d
oA HW dF FHE Ae&He A4S BRoFErh =3 Xy dWgugd
Bolshis AT2A T

S gd9stE A EZZA helper T AE ¢ cytotoxic T A3 = odow o &

helper T Al3E+= cytokined =H|ste] HIUkS-S xHds cytotoxic T A¥E+=

al,, 1989)(17). A&zl g S8l uE ICR mice A W b A ol o

o 9% AZsh MM WHE B

Serological parameter®] W3lE #A@As A3} ARWT  GPT(p<0.05),
CPK(p<0.01), BUN3} Creatinine(p<0.001)¢] thZ*ol H]d] ARW=oll A <] 3}A
ge A% yEon, Nad Cl(p<0001)& tizzol ma ARWEA # ol &

_19_



A =L FAS WeEbdtH(Table 2). 1AW AL S <1 SD ratol]l @22 g7}

M= Gl g Jin 59 =EolAE GOT, GPT #x7F ARWell A 2] 3t
A #2489 31(19), OLETF ratoll A &zefgkedso] &dn Foo] g Jin 59

=l M E GOT7E ol Al stk (20). of= e ddsE Holsdle
W Ak gdo] e GOT, GPT &484 A7 YopA= A 4 F Atk K

rr

F AT Abolel 9% 2ozt §19la Nagt Cl& ARWZolA =4 @25
1o, Na/Cl Hl&o] Ao WFE BlouA = z1ox Hol ARWZE A3z
Bl A FFE vAA @B AoE AdFEH(Table 2).
ARWZF A Aol WA= Wgeha s sty §3 5oz T
IL-1B, IL-59 @d AxE dolrokth. Cytokined wdHL 473U gF ol
o3 dojdt A% ol WY
HAGFANE T3 24 cytokine TH ZAbel] 95t IL-4(p<0.05)5 A9
£ cytokineEo]l BEF F9 AolE YEWA Fdth(Fig. 2, 3). IL-4+= B Al
B

¥ growth factor % A E G A Y class switchingo] #o]dl+= cytokine o &= A

HAAEES A7 = 283 932 @5@21-22). BT [L-4= d9x24d 7
s Fd5 A4S s, 538 Thl¥d Th2 AlE Alole #d & FAToEN &
W Hdel F8% d92% I aHrE & APl 2% =24 e IL-4 57t
= gFgdETr w444 ool FA HAAFE AS LI FH,
inflammatory bowel disease(IBD)oll 4] IL-4 level®} IL-4 mRNA7Z} #FA&HH o=
Karltunnen s° Ad@dZ23= o] 25 SN =0H23). 2y 24 dA9] =

297 E 28 mRNAE 58 v Aol 9 cytokine #d-L& F &% 9 #F9a

Aol & HAE 4 LA (Fig. 4, 5).

o dAstd A 2 2 Aol AEstol Ax, A7 R cytokinedl FFE F
A &
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At Z12la RT-PCRE Fof vh¢29 nlg o |entsat o] 9l IL-4,
IL-5, TNF-a 3 IL-1B°] e 43 dat= thaa 2

Za 3L ARWRE vh--29] dof off wid o] =5 ALt
A TAY] A9 txzatET ARWI Ol A frofshAl 7 As dth(p<0.05). %=
TT9 A dxzaEyg ARWI oA FostAl 48k th(p<0.001). 28
ko] A go = gRTRT ARWT oA F9 A 57139 v (p<0.001).
2. Serological parameterE =A% A3 GPTe AF dZEHT ARW ol A
o) stAl A AL (p<0.05), CPKe] A% iz t ARW oA #oatA 3+
3193 (p<0.01). =3 BUNI} Creatinined] 4-$ thZFE Tt ARWT ol A R 54
A A TH(p<0.001). 183 Nad Clo] A% txzarHtt ARWT oA 29357
57tk A TH(p<0.001).
3. vk 2% A Wl IL-49 A% dxad B ARWZ oA fFolstA S 7}st

1. Wright staing =3 oj

foi

[kl
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Abstract

Effect of Alkaline Reduced Water on Small
Intestine and Systemic Immune Responses in

C57BL/6 Mice

Lee, Yong Gyu
Department of Biomedical Laboratory science
The Graduate School

Yonsei University

In this study, the effects of alkaline reduced water on small intestine and
systemic immunity of a mouse were investigated. C57BL/6 mice were fed with
conventional water (control group) or ARW (ARW group) for 6 weeks. Then
the numbers of peripheral blood leukocytes, serological parameters and cytokine
mRNA expression levels in small intestine and spleen of C57BL/6 mice were
examined.

Among the peripheral blood leukocytes, the numbers of eosinophils (£<0.05)
and neutrophils (p<0.001) were decreased and those of lymphocytes (p<0.001)
number were increased in the ARW group. In case of serological parameters,
GPT (p<0.01), CPK (p<0.01), BUN(p<0.001) and creatinine (p<0.001) levels
were decreased in ARW group, but Na and Cl levels were increased in the
ARW group (p<0.001). In small intestine, the mRNA expression of IL-4 was

significantly increased in the ARW group and the mRNA expression of TNF-a
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was also clearly induced compared with normal control group. To the contrary,
the mRNA expressions of cytokines (IL-4, IL-5 TNF-a, IL-18) in spleen
were not significantly changed.

In conclusion, when ARW was fed on mice, it is observed that it affects to
blood components, intestinal mucosa and the cells related to immune system,
serological parameters, and expression of cytokine. Further study in necessary
about functional effects of ARW on small intestine and systemic immune

response including mechanism identification.

Keywords : alkaline reduced water, C57BL/6 mouse, small intestine, serological

parameter, interleukin-4

_27_



	목 차
	국문요약
	제1장 서론
	제2장 연구재료 및 방법
	1.알칼리환원수 준비
	2.실험동물
	3.알칼리환원수 급이
	4.혈액 내 염증 및 면역세포 측정
	5.Serologicalparameter
	6.소장 내 cytokine의 발현 확인
	7.TotalRNA 분리
	8.역전사중합효소반응을 이용한 비장 내 cytokine의 발현 확인
	9.통계처리

	제3장 결과
	1.알칼리환원수 급이와 혈액 내 염증 및 면역세포 측정
	2.Serologicalparameter측정
	3.알칼리환원수를 급이한 마우스의 소장 점막 내 cytokine의 발현
	4.비장 내 cytokine의 발현

	제4장 고찰
	제5장 결론
	참고문헌
	Abstract

