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<Abstract>

Impact of citrus fermented broth with Kombucha on growth inhibition

and Apoptosis in human bladder cancer cells

Chung-1 Kim

Department of Food Science&Nutrition Graduate School
Jeju National University

Supervised by Professor Sung—Soo Park

In this study, we produced cultured Citrus Kombucha (CK) by adding citrus
rich in various flavonoids and other functional substances expecting these
substances enhance bioactivity of Kombucha (K) known as Teekwass. The
purpose of this study is to assess the anticancer activity and anti—oxidant
effect of CK compared to K and to screen natural substances showing
anti-proliferation activity of cancers utilizing two different bladder cancer cell
lines (T24 and 5637).

In order to evaluate these effects, we measured anticancer activities including
anti-oxidant effect, cell cytotoxicity, cellular morphology changes, suppression
of migration, Annexin V measurements, and apoptosis. Anti—oxidant effect
and poly-phenol contents was higher in CK compared to K. Measurement of
anti—proliferation effect of CK compared to K in T24 and 5637 cells using
MTT after 24h showed that CK treated cells were suppressed more than K
In a concentration dependent manner. Especially, T24 cells treated with 6 and
8 mg/m{ of CK resulted in lower viability of 19.49% and 13.44, respectively.
Anti-proliferation effect of CK or K was higher in T24 than 5637 cells.

Cellular morphology change was identified in T24 cells treated with CK of 6



and 8mg/ml. Cell migration was suppressed in T24 by treatments of CK and
K dose dependently. However, the suppression activity was higher in
CK-treated cells than K. In addition, migration of 5637 cells was only
inhibited at 8mg/m¢ of K compared to CK being inhibited dose dependently.
However, inhibitory activity of migration was lower than T24 cells. Annexin
V was measured to determine the rate of apoptosis at the initial stage. The
rate was evaluated to be 97% in T24 treated with 8 mg/ml of CK. Meanwhile,
it was low in 5637 treated with either K or CK. In order to measure
apoptosis—related protein, Western blots were performed for T24 and 5637
cells treated with K and CK under various concentrations. Neither T24 nor
5637 treated with K showed significant differences in anti—apoptotic or
pro—apoptotic proteins or in caspases. Interestingly, T24 treated with 6 mg/m{
and 8 mg/m{ CK resulted in decreased bcl-2 (anti-apoptosis), decreased
caspases iIncluding pro caspase-9, pro caspase-8, and pro caspase-3, and
increased cleaved caspase-9, cleaved caspase-8, and cleaved caspase-3.

also cleaved PARP band was increased which 1is indicating proteolytic
cleavage of PARP.

Taken together, Citrus Kombucha(CK) containing citrus juice was more
effective in generating caspase-induced apoptosis of the human bladder cancer
cell T24, than Kombucha(K). CK had greater antioxidant capacity and a
higher phenol content than K. Treatment with K or CK had no anti—cancer
effect in the bladder cancer cell, 5637, which is more malignant than T24, but
inhibited growth of Non—-Muscle Invasive Bladder Cancer (T24) and generated
expression of proteins related to the induction of apoptosis; therefore, CK is
expected to be a good natural substance effective in inhibiting growth of
bladder cancer at its initial stage and in preventing bladder cancer. Further
research should be conducted to determine anti-cancer effects of CK in other

human cancer cells treated with CK.
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1. 3 x}(Kombucha)

2Rl 2 FEd FES Yol wEAZ HAlole] AE wESRT %
A e F R 5 Tds 9w Hopze sl (oA AA 27 g o] F
Qe oEs HQT v BRAI 2T ole AR g A5ge

W

M 5 7R 2 elatd Aravelas BAde] 5 o Wt
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e

= SFaA TAHES] S7F ¥R &3t Ay tiabd Aol a3t dthaL

B 5™ (15)(16)(17)(18), glucuronic acid, vitamin Bl, B2, B6<} &Aool A=
usnic acid 59 i3 FarstEAd o] Eso] v dE A Udra9).

FEA} oA BEE = Acetobacter spE X Acetobacter Xylinum®©] 3% % o],
1 o= Saccharomyces sp., Zygosaccharomyces sp., Torulopsis sp., Pichia
sp., Brettanomycees sp. 9F < yest 0] &) 3t}(20),(21).

T @ oA Acetobacter sp. 9 yesatt™ A Z FATA o olE HF
7V Aol Aszkgsly w7t 28l o] acetic acid, glucuronic acid, amino
acids, cellulose pellicle &< AAtste o=z BHIuUHEJOH(22) HE FHA
H AT E dHASG AR st d ay@3)e (HAEAA e SA8E
24 o TAF Avar dEA 3l

E A A AR FHAZE AlEEe] F&sta o, Il AEolA =
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3. Apoptosis

AZE7E Fe 4L ZA F 7HA FAE2 A EIAHnecrosis) ¢ AE AME

(apoptosis)o] Atk AE A= Aol A=S 59 Al Jrel o] Ao

Zo] eavrt = Aow dFHrso] FHHM AFAE S fH-E g
Ea

sz oApEso sy o] zzm AETL 27

X
1
rg

ko
s
o
I
_|>i
4
2
1o
_—?L_'f
X
e
N
N

AAEZF O 242 A eR A4S whs glo]l AEAE W3 "2,
AEZE A Bt gAY 2 Axe] EA7F f1A dAe] 2dE 9

= 5 odg] 7HA Aol A2 ©UH28),(29).

AL

A ¥EAFE 314 5 Caspase(Cysteine aspartate-specific protease)™ Al EAFAF =
b= AlazeA B2 Agst W Fx2Ql Wl Jgs v oy FHAt
of vty iAol o) AEE dojys T4l AAERE dHA Q)

w3 AEede AT A AEE ZPA AXSERE A 24

KN
N

)

G4 FAA ol FLF 4TS FTHG0),

o

Apoptosis 7] Ao A MEL] AFES JA|3= 7] anti-apoptotice} A E ARE
=8k 7] Q] pro-apoptotice®  FAE glew o] F W&ol o
apoptotic cell deathS %4 3t}

w3t AxEel F8&A9 #BHE extrinsic pathwayet HEZ=gole #EF

|

intrinsic pathway 2% ¥ ™ (31), death receptors, Bcl-2 family, caspase % ©°]
B Agol oA AR

Anti-apoptotic @ 2 <l BCl-2% apoptosis inhibition factors(32)= Bax%} A%
3Fo] heterodimerE ¥/ sle] Bax® &S AJAI5te] apoptosisE Wl A Y
caspase®l 9GS WA= AoR HuF I r}

Pro-apoptotic @322l Baxi= apoptosis induction factors®(33),(34) V| EZ=g]
o} o] E3X(MOMP)S Z7FA7] Al cytochrome c9 W&S Z7lA|A Apaf-1
I Agste] apoptosomes @AIdFe]  caspase-9° A3 7F H o] apoptosisE

fr= ko).

Caspaset apoptosisoll A F 83 Az 2 28311 initiator® ZE&HE F57F



.

= caspase-2, casapse-8, caspase-9, caspase-10°]™ effector® #*&%+= 7
= caspase-3, caspase—6, caspase-7°] UATH36).

T g4l caspase-39] 71 w@ulAe = PARPE F4AxES] DNA
FEoly A k84 Aol Ta3 TS st apoposis A

o]
o
caspase-3°] 93 3|7} oy o]t 3 & 7]Fo] A HT3ED).

Apoptosis 712 o] 2H o= F A th(Figure. 1)(38).

Intrinsic Pathway Extrinsic Pathway

Bax _ Bel2 gy
Bak

‘ \ Bid Pro Caspase 8 -
') / Complex

tH M

+T Caspase 8

Cyz‘::cF rome C l

Pro Caspase 9 /
Apaf-1 ; * i PARP Apoptosis

Apoptpsome Caspase 9 Caspase 3

Pro Caspase 3

Figure 1. flow diagram of the main molecular pathways leading to

Apoptosis



B ALE3E ZH A= local domestic Kombuchao] ™, ®Wl7kol A R oks}

of Arjete= AS AR Fufsto] ARE-st tHwww.auction.co.kr).

FH- 2= Figure. 29 gl 53 &4 900mlet A¥ 90gS wwHksh & Au s

& Ao wjd 100mlol pellicle 1/45 Yol 30CEZHAo R 1093F wjdstd

FHA g FdEd FAol HdudS T A2 vl 100ml
700me, pellicle 1/4, 729 200mlol acetate 500l S H7Fste] &

AFob sd7E 2ol A st vH(Figure. 3).

Aol AgE FEAL @A AE AL wolA AHg3g

B
e
|
4
Fl?

dl

Green tea (3pack)
l Boiled water(900mg)

Extraction (100°C, 10 min)

Green tea
Infusion(900m?)

l < Sugar (909)
Cooling infusion
(10°C)
,l, <«— Origin Kombucha 100m¢
+Pellicle Ya
Incubator

(30°C 10day)

Figure 2. A flow diagram for Kombucha



Green tea (3pack)

Boiled water(900m¢)

l Extraction (100°C, 10 min)
Green tea
Infusion(700me)
l <— Sugar (909)
Cooling infusion
(10°C)
,l, <«— Origin Kombucha 100m@ +Pellicle Ya
+acetate 500u¢ +Citrus Juice 200m?
Incubator

(30°C 10day)

Figure 3. A flow diagram for Citrus Kombucha

Kombucha Citrus Kombucha
Figure 4. Samples of Kombucha and Citrus Kombucha beverage.



2) A 8A g
7F @dats 2 F desdgd 54
FH 2 (Kombicha) #Z# %% (Citrus Kombucha)E 12000 rpmolA 20%7F ¥

Y F AEAS A8

F 32 (Kombicha) Z& 5% *HCitrus Kombucha)ZE 12000 rpmeol 20&7F 4]
2o & A5dHS FA7]E E Y (Pore size 45um)S ©]-&3te] Filter 3+ %

B <] (RPMI-1640)°] 3]} 5}o] A}&-31%
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3hof

A
1) Aok
Ao AFETE 243, 5637TME= St Ml ET 28 Y
RPMI-1640(Sigma-Aldrich) ®] =]l 10%FBS(GIBCO Inc.)¢} 1%<]
Penicillin(GIBCO Inc.)< o] AF&3te] 37T, 5% CO, 74 vl st AT
2) &tst Ad 2 Hedd 54
7}. DPPH radical &A% %4
Al& 1mlol ethanol® £33t 0.2mM DPPH €9 4mE H7}ste] =33 & A4
2o A 208-7F wkE-slgdth. 18] a2 ELISA Microplate Readerreader(Versa Max,
USA)E AF&3te] 517TnmellAd 3% #E& SAHS & b5 A4S ol &ste] 2y
e YER AT
DPPH radical scavenging activity (%) =[1-(experiment/control)]x100
L}, ABTS radical &2A % =4
74mM ABTS$®} potassium persulphate 2.6mM-<S 3FF F¢F ohAo] HX]3}o]
ABTS o2& I Al = o] &dHS 7HmMAA F3% Fhol 1.4-157F 5
L5 TRHTE g4
10002} ABTS € 900 E #7Fsk & 30H#] & ELISA readerg Al-&
sk & o5 AS o]&sty A s eI

Al 8
o] 75nmollA =4
ABTS radical scavenging activity (%) =[1-(experiment/control)]x100
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A& Imle} 10% Folin—ciocalteu’s regent 1mé % 2% sodium carbonate &< 1
ms 2tz &3 st 1AIRESE bAoAl WA ¥ ELISA readers ©] 8314

TS0nmE ol &3l FHEE =4 Hslck

F dE g% 2L tannic acidE ol&3te] A FEFAdom dHS A4t
35 E ZYdE FEFS NE FEF 9 opg/mlE JER A

3) AxE 544 AIMTT assay)

5 2HKombucha) ¢} 7+ FH2HCitrus Kombucha) A 2ol W& A E52] o

A BEE S48 9131 6-well plateo] H3FdMEE FF8t] wges & &
=5 2este] 2443 vigskd T

1 % 5mg/mb MTTA| 2F(Thiazlyl blue)S 10x02 A 2]ste] 1A17F v Fstar, v~
= A A% & DMSO 100p% HF3Fe] wellol A E formazans ¥ %9 &
ELISA reader® 560nmel Al &3EE 7433

Ao FAES AR FHEE Y2 (7 Aga)e] 3% dig ¥

T&2 YEd Ak
4) Axe] ge) 2 o] s m A= & (Scratch-wound assay)

gk AEZE 6-well plated] 53t gt & K, CKE 24A17F 5 E2dE 2 A
2l 3 & =¥ dv A4 (CKx40-CPG30, Olympus, Japan)2o. 2 &elst] o,

A& AE7F Subconfluenceo] =2 3F wjA]o] 20033 Eo g FHo
2AYAE o] AEE AAT AAE XL E ta, A3 wixE AAs
i, K, CKE #i Aol 325 & Wagehal e Ae] sto] 2413F 5 Al o]/ 9
H

58 =9 AvFoR AT/l 2adA mAY FROE A Fler 3w
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5) Annexin V =% (FACS analysis)

WA EE 6-well platel ¥igFste] &7lo F-FE WFekMEd K¢ CKE
2441 3F EF A2kt

o] & wjR| e} AXEE tubedl &7 1000 rpmoll A 243t
He® AMEE cold PBSE Al A st thA] 42l 3 § s ods A8k

1x cold binding buffer2 1x10° & A 8|43, &47]d 54l PE annexin V&

f
(o
jutad
Mo
o
_o|L
8
)

Yo S ok A vortex §F F 25TColA 165% WX|gF $ 1x binding buffer 4004

= Y& % FACS(Moxi flow cytometry, ORFLO, Cambridge, USA)= =74 3}
At

6) Apoptosis ¥#H Tl A 2 (western blot assay)

W ObAl E T24, 5637S Petri disholl 25 slod ®]kdt § K, CKE #H7}sld

24X 7F FoF v 9FEte] scraper® Al XS R LU}

AEE 2SS uj= PBSE AF3 & protein lysis buffers 9ol AEE 333
< 1000rpmoll A 223F YA R sl A2 dedS BCAE o835t d@A

4

5
ol

S &l sample® AF-g3H$ T

1296 gradient sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-
PAGE)ollA s w@MAdS loadingste] 3AIZbs<t @ds e il
polyvinyliden fluoride (PVDF) 0.45um size membrane®] =71 2A]%}F transfer$
5% skim-milk® blocking g+t

blocking®] © ¥4 TBS-TZ A& % 13 antibodyE 4TColAl overnight=
WS- Al A T

283 1037 33|18 TBS-TZ A8t 22 antibody S 1A17F E<F ¥F&A]71
% ECL-solution®} ¥HgA1A ©d ECL /44 Al=€lS o] 8319 (Fusion
-FX7 Advance, VILBER, Europe) & Z73}¢lt}.

At4¥ Antibody %+ Table 1.3} 7t}
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Table. 1. Antibodies used in Western blot analysis

Antibody Origin Company
Bax Rabbit Cell Signaling Technology
Bcel-2 Rabbit Cell Signaling Technology
Cleaved Caspase—8 Rabbit Cell Signaling Technology
Cleaved Caspase-3 Rabbit Santa Cruz Biotechnology
Cleaved Caspase—9 Goat Santa Cruz Biotechnology
Cleaved PARP Rabbit Santa Cruz Biotechnology
B-Actin Rabbit Santa Cruz Biotechnology
3. $AA
W oayge SYAom 3w o wE Ayl

3 A= SAEAE 278 SPSS Version 18.0 package program= ©]-&
ol 2 Ad o] Ay xFHAE AL kAl ttest 4, ANOVA 4 &

=0.05 5ol A4 Dancan’s multiple range testE o]-&3dle] A 79 oA

13



1. ¥1ks 49
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Ao
o

1) &4kst A9

DPPH, ABTS radical 27 &4

DPPH assayt© W23 7bastA 78 2o 2ASEH SAHeR ditsts s
ZA48t7] f18l de] AR E = W olth

DPPH+= #& R4S UER = organic nitrogen radical® o €2 & e
A FEEE HoM@E9) FAkst Aol e EdEI whyd o mE &£=
hydrogen radical®] HAAE wWrolEo|HA] = o] Ak ghgtEo] H|7pY A o
2 AgEY 2 mepo] glojAs 54 S 7HITHA0).

3 ABTS assay %ol (ABTS-+)ol digt &itsiAle]l ~As S SHs =
JHH O 2 postassium persulfate ¢ HFH-S-3Fe] =209] ABTS radicalS A3,
AdEl ABTS radical> 34tstel S 7kx 242 3Y [Aag ol 7o) &4
= g "1

o] & Eo gakslad e &4 radical 2T AEFTY AWA Asts o
AdAY, AA WA= &4 gz o3 =35 9

ofm) ghrh(42).

T wF Eds "k A 5-Ae] DPPH radical 2715 €4 3

s

o
2

ABTS radical 2745 €742 Table 2.0 YEHATE

FHaker g F5AF 1mg/mlell DPPH radical &4 &4 87.9%, 91.2%°]H
ABTS radical &7AH A& 7878%, 9459%%= DPPH, ABTS scavenging
activityoll A 257 RS H7ke g 527 78 radical 278740 &

A37F et
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Table 2. Antioxidative activity of Kombucha and Citrus Kombucha.

sample DPPH ABTS
(mg/ml) scavenging activity (%) scavenging activity (%)
Ascorbic acid 93+0.04% 96.940.2°
K 87.9+0.42¢ 78.78+1.57°
CK 91.2+0.25" 94.59+1.81°

The results are expressed mean=SD. values with different superscripts within the

same row are significant at p<0.05 by Duncan’s multiple range test.
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Zelsl= shEe] WA welol J@Hol A o e #4717} free radical
o] g wkgel FolgozM Fas Bl YEmE, AwEon Awd|
Lge] Qi 5 BodE Fe]l TALFE Wik BAo] TR B 5

Ao (44), Hd 2 F5E HEoR AT dYATeld T EYvls =

Table 3. Total phenolics contents of Kombucha and Citrus Kombucha.

1 TPC
sample
(ug/mb)
K 17.821+0.08
CK 28.62£0.55

The results are expressed mean*SD
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2. MX 54 AH(MTT assay)

FHA7F AAAE (RAW 26470 o sk Al 543

=
p
i
By
e
b
nH
oy

FH2HKombucha) 2 7H& F5-2H(Citrus Kombucha)7} /M3 RAW 264.7
Az FagS n A=A MTT assyE 53l <2135t

K 2 CKAHAlY] A4S 3dd 23 K, CKAHE 0, 1, 2, 4, 6mg/mollA AEE
100%°1d<& B K, CKA 2 8mg/meolA AEE 80% oo = ey RAW
2647 A2 AbEe] & 4SS FA Ze ZoZ ddste] (Figure. 5) & 234
A= 0-8mg/mee] FEE Ao

ojof FHA @ & FHAVE e AL Vs 8 VA8 HAE

AE F7HER o] &3l o A e =dE AddEd
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Figure 5. Effect of Kombucha and Citrus Kombucha on Raw 264.7 cell
viability. Raw264.7 cell were plated in 96 well plates at a 1x10* cell/well
with RPMI1640 supplemented with 10% FBS. the cell viability of Raw264.7
cell was measured by MTT assay for 24hr. the results are expressed as
the mean+*SD of three independent experiments. significance was

determined using a Student’s t-test (xp<0.05)
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2) WAt AE FA oA ZIHT24, 5637)

kol A E(T24, 5637)° Kombucha, Citrus Kombuchas 0-8mg/mle] =4
2 Aeletal 27 24N 7F F)F ai kst AESA S drty S AS =R dopr
22 MTT assayS E3f &<late]oh

24X 7Fo] Ak & MTT A]¢F(Thiazolyl Blue Tetrazolium Bromide)g % 7}slo]
formazanS A7 & DMSOZ SalA1A FF=2 A gzt AX A
EES 100% 7oz Qo vl AX F4E& v sk

S M T240] K& Aelsk 23 1, 2, 4, 6, 8mg/ml FE=A AE=E 82.57%,
69.01%, 50.12%, 33.47%, 26.09%% 1L, CKE g 23 81.96%, 72.77%,
50.36%, 19.49%, 13.44%°] AJE& o] WEFLTH p<0.05).

K, CKol X7} mobgol whe} wadek AlxE T24AE9 A& S7HE &
UARnoem KAgrv CKA7F W3s AEe oAY =55 ¢ F AJH
(Figure. 6).

ok Wt Al 5637 KE A=st 23 1, 2, 4, 6, 8mg/mb FEANA AEE
84.22%, 84.71%, 85.63%, 80.63%, 68.22% i, CKAelst A3} 825%, 74.24%,
76.03%, 65.71%, 35.87%%°] AEE&2 W3 AXE(T24) ¢ /X2 F& o
Aoz Wgeh AEGE3NS A& F7HE B KAgRY CKA g7 W3
oF Al BEES AT o] AEZAH] =55 &<l A th(Figure. 7).
Hbd o] wkagQk Al 5637H.tF T240] K, CK A7} dAlxZe] A4 A 7F =k
on, KBt CKA#7F 55 Fs3Ath

ok
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Figure 6. Effect of Kombucha and Citrus Kombucha of the bladder cancer

cell (T24) viability. T24 cell were plated in 96 well plates at a 1x10*
cell/well with RPMI 1640 supplemented with 10% FBS. The cells were
treated with Kombucha, citrus Kombucha concentration dependent manner.
the cell viability of T24 cells was measured by MTT assay for 24hr. the
results are expressed as the mean+SD of three independent experiments.

significance was determined using a Student’s t-test (*p<0.05)
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Figure 7. Effect of Kombucha and Citrus Kombucha of the bladder cancer
cell (5637) viability. 5637 cell were plated in 96 well plates at a 1x10*
cell/well with RPMI1640 supplemented with 10% FBS. The cells were
treated with Kombucha, citrus Kombucha concentration dependent manner.
the cell viability of 5637 cells was measured by MTT assay for 24hr. the
results are expressed as the mean+SD of three independent experiments.

significance was determined using a Student’s t-test (*p<0.05)
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3. %3S Alx ¥y w3t

FH-2H(Kombucha) 9t ZH+ F5-2HCitrus Kombucha)Z W39t A E(T24, 5637)
of 2417k Ael stde W AlEe]l FEjstHl WstE =Y dAvd s AFSShe
100x(0.25)PhP ¥i-&= ¥z &3l

ek AlE T249) KA E Al 5% 8mg/mlollA] METF 25055 ¢ + AN
A9k Fej Al Wsh= #EEA K th(Figure. 8).

T244 30 CKA 2 Al &%= 6, 8mg/meollA 7t WstsE a2 & = dgon
CKAl ¥l 6mg/ml H U= 8mg/meoll A W3Sl T240 A3 Fejz ¥

AL FRHo] FAHUA wjx] 92 53 FEHE FQ T F A
(Figure. 9).

ek Al 56370 KA E 27t ool wel AlEgTE FolEdS &
T AJA T, FeH Wste] & Aol gl th(Figure. 10).

WA 5637410l CKA 2] Al 8mg/meoll Al oFke] Ao JejistsE g = 9}
AARE, T240 CK A Bt Ao ezt s=5o] vH] Yrk(Figure. 11).
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Kombucha (ng/nf)

Figure 8. Effect of Kombucha on morphological change of bladder cancer
cell(T24). T24 cell treated with or without Kombucha after 24 hours and
examined by microscopy 100x(0.25php)

Citrus Kombucha (ng/nf)

Figure 9. Effect of Citrus Kombucha on morphological change of bladder
cancer cell(T24). T24 cell treated with or without Citrus Kombucha after
24 hours and examined by microscopy 100x(0.25php)

23



2)

Wget Al Z(5637)

Kombucha (my/nf)

Figure 10. Effect of Kombucha on morphological change of bladder cancer
cell(5637). 5637 cell treated with or without Kombucha after 24 hours and
examined by microscopy 100x(0.25php)

Citrus Kombucha (ng/nl)

Figure 11. Effect of Citrus Kombucha on morphological change of bladder
cancer cell(5637). 5637 cell treated with or without Citrus Kombucha after
24 hours and examined by microscopy 100x(0.25php)
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4. F3gd AXE o|FA m X+ 43 (Scratch-Wound assay)

Aol 52 (Cell migration) s 4% 3 Adss 93] T3 HAHolH

(A7) Hol A7 FxAA= AMEY Hek o]so] gFe] Fddold 7o gt

= HILEIL QlTh48).

ofe w<atal HA AlxEo] dviy o]t =A Flsky] fls WEe Ax

(T24, 5637)¢] F45#F(Kombucha)$t #H& F4-2F(Citrus Kombucha)E 24413t &

oF =347l & scratch-wound assay S ©| &8 2447 B¢t o]% AxE A#

sk

Ang APl A o] A EES 24A13F

A4S HATH

T A2 RS AE T240 A viAIT A edk AAd o= 2443 Fo]l A E
P dASA 571 st ou, Kol s=7F =obglol whel AlEe] o]F7F oA

H3s <9 & Aok (Figure. 12).

a8y Ko CKA oMol AE o571 4, 6, Smg/mloll A A|3E2] o]FAe] ¢

H9S g sk vk (Figure. 13).

S e Al 563794 = KAle] Al wfxRE A el Ay vaglS u A

3o o]Fdeol 8mg/miollA AAlHS & & = Ao (Figure. 14), CK A ¢

o= T240] CKA2] Bth= Alxols AIZE SskAnt s=7b sobdol utet Al

3o ol s A7E =2 A WAt (Figure. 15).

off

ob 93 Yo =& scratchE 7}3l

AEE AAT WiF=2 H2HA S o

ofr
e

—

d

kA
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Kombucha (mg/m!)

Figure 12. This show that scratch Wound assay on the bladder cancer
cell(T24). scratch wound assay T24 cell treated with or without Kombucha
after 24 hours and examined by microscopy 40x(0.13php)

0 hr

24 hr

Citrus Kombucha (mg/mg)

1 2 8

Figure 13. This show that scratch wound assay on the bladder cancer
cell(T24). scratch wound assay T24 cell treated with or without Citrus
Kombucha after 24 hours and examined by microscopy 40x(0.13php)
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2)

wWagQk A 32 (5637)
Kombucha (mg/ne)
1 2 4 6 8
0 hr
24 hr

Figure 14. This show that scratch wound assay on the bladder cancer
cell(5637). scratch wound assay 5637 cell treated with or without
Kombucha after 24 hours and examined by microscopy 40x(0.13php)

Citrus Kombucha (mg/me)
0 1 2 4 6 8
0 hr
24 hr
Figure 15. This show that scratch wound assay on the bladder cancer
cell(5637). scratch wound assay 5637 cell treated with or without Citrus

Kombucha after 24 hours and examined by microscopy 40x(0.13php)
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5. FACS analysis %4 (Annexin V &%)

F B2 (Kombucha)9t 7= &5 % Citrus Kombucha)2] W39t Al X 2o uw}
oAl 2 AE FH W3Sk apoptosisell o g A1 Eelslr] fsiA W

SAE T24, 5637412 K, CKE 0, 4, 6, 8mg/mee] FE= 24A17F & A g

il
ol

od

3t 3 PE annexin V Kit& ©|83}o] apoptosisol] 2|3t A EAIEHS] FRtHEE
AFH o Azl

Annexin V = apoptosis’} ZAEH Z7]d Aol membrane T-Z7F WA Al FH

2

A E WE 9 99 Posphatidyl Serine(PS)$} 28 <¢lx]zo] AE yroz
=549 Annexin V7 o|AEI} Agste] A¥E7F dA apoptosis 7] HAY
sols+= A8 2 Moxi flow cytometry® =7 3}9] ¢}

kol Al E T240] K*2] Al apoptosis®] ¥ A=7F 0, 4, 6, Smg/ml 5 =l A
Zb 447%, 4.07%, 64%, 11.1%= ZF74o] Hli, CKAZ Al 35%, 6.87%,
30.97%, 97.4% = CK*1g] Smg/mlol A5t apoptosisol] 2]3F Al EZAES skel & =
A A H(Figure. 16).

sk bagebMlE 56379 KA 2 Al apoptosisell ©g AxZAREe] H|&o] 7zt

b

o

kR

3.87%, 5.57%, 6.73%, 7.83% %2 &A= A, CKAH Tl 3.87%, 6.27%, 7.3%, 15.73%
2 gy A (Figure. 17).
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Figure 16. Effect of Kombucha and Citrus Kombucha on T24 cell apoptosis
9%. Flow Cytometric quantitaion of apoptosis cells carried out using PE

Annexin V Kit, which uses Annexin V conjugate for detection of cell

% of Apoptotic

changes that occur early in the apoptotic process. the results are expressed
as the mean*SD of three independent experiments. significance was

determined using a Student’s t-test (xp<0.05)
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gk A EZ(5637)
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Figure 17. Effect of Kombucha and Citrus Kombucha on 5637 cell

apoptosis %. Flow Cytometric quantitaion of apoptosis cells carried out
using PE Annexin V Kit, which uses Annexin V conjugate for detection
of cell changes that occur early in the apoptotic process. the results are
expressed as the mean+SD of three independent experiments. significance

was determined using a Student’s t-test (xp<0.05)
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6. WG AlE A9 ApoptosisfE=(Western bolt assay)

22 (Kombucha)®t 7+ ZH-x}(Citrus Kombucha)oll ¢ 3 T24 HF3goba £
B7] 9ol dAdS F7] H=2

A

9] apoptosis ## G B [HAzE A

gt & A3 S o] g5t A @A A 5A o ARES detection
1= A& western blot assayS 2 A&t

nEZ=gol eute] EA 8= Bel-2 family 9 d 5L nEFZ=glo} o] Fi

[«l0

A3} cytochrome co &S ZH3o = A apoptosiss ZA3FaL, apoptosis”t
Adojrpr] YellA= @43t Caspaseol| o PARP7F 4 Y22 apoptosis’t
e

whEba] Eek Al T24, 56379 KoF CKE =2 A2t H control® A&
¥ B-Actin? v]uL sSATh

gk M T240)] KoF CKA#lE HlustslS& wl CKA 2l Al anti-apoptotic

\“.1

.‘_4
—

Aol Bel-2¢] wdo] 6 Smg/ml =AM 7H28-9 1, pro-apoptotic T ©
Bax®] @A Fo4<l Zfo]7F gldth.
= i

T3l Cleved caspase-9, Cleved caspase-8, Cleved caspase-3< =7} &7} &

-

F= 2go] ¥lal Pro caspase-9, Pro caspase-8, Pro caspase-3< %27} &

Vs Hdo] A den, caspase-3°] 9d EE7F dojut PARPO A
o] T7tE& & HAth(Figure. 18).

b gl A T240] KAl Al = 239
o Az 56374 Ko CKE Hluds o w24
(Figure. 19).

Holx| egkom, Wd
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Cleaved PARP
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Figure 18. Effect of Kombucha and Citrus Kombucha on T24 cell

Apoptosis related protein Expression.

Intrinsic caspase—3, caspase-8, caspase—9

Expression of Bcl-2, Bax and
and PARP in T24 cell. T24

cells(1x10° cells/m!) were cultured in the absence or presence of after K,

CK for incubation time is 24hr, cell were lysed and then cellular proteins

were separated by SDS-polyacrylamide gels.

seperated proteins in gels

transferred to PVDF membrane and immunoblotted with specific antibodies.

B-Actin was used as an internal control.
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2) gt A 3E(5637)

K(ng/n0) CK (ny/ne)

0 4 6 8 0 4 6 8
‘-—--‘ -——--‘ Bel-2
= e D = . Al B
‘ vV - ‘ ‘ B ‘ Pro caspase-9
i ‘ ‘ ‘ Cleaved caspase—9
‘._ ‘ ‘ I ‘ Pro caspase-8
‘ ‘ | ‘ Cleaved caspase—8
‘ ‘ ‘ ‘ Pro caspase-3
‘ ‘ Cleaved caspase—3
P e _‘ ‘ — - D - ‘ Cleaved PARP
- e e e (- - oo

Figure 19. Effect of Kombucha and Citrus Kombucha on 5637 cell
Apoptosis related protein Expression. Expression of Bcl-2, Bax and
intrinsic caspase—3, caspase—8, caspase-9 and PARP in 5637 cell. 5637
cells(1x10° cells/ml) were cultured in the absence or presence of after K,
CK for incubation time is 24hr, cell were lysed and then cellular proteins
were separated by SDS-polyacrylamide gels. seperated proteins in gels
transferred to PVDF membrane and immunoblotted with specific antibodies.

B-Actin was used as an internal control.
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vV &

FH2HK=Kombucha)¢} 7+& FH *H(CK=Citrus Kombucha)®] 34ks}s =
9 o =gaka gt T24, 5637H 2] A A 2 Apoptosisfr=ol
3 oA o] WS western blot assay s £33 e 2o A4S At}
DPPH, ABTS radical 27159 °lA CK7} 91.22%, 9459% % KHt =9ko
H F dHEsgFAAE FHAE 17.82ue/ml, 8 FHAE 28.62ug/ml=E e
FHA7E ARk FHA Ao 22 AEwdEs B

>

£l RAW264.72 o] §3te] Kt CKe| A4 542 S8 430, 1, 2, 4, 6
me/t AT BE 100%01 el AEEES HAsgon K CK Sng/nt A A
80%0) ol AEE FAekel W MEel K, CK A2 #3& 0-Sng/ntz
s,

Ao Kk CK7F A W3 Ax 54 qAEdE gelsty] #135

—

2413339t Az ok 5637HF et Azl Aol S whagete] e JE R
= T24e RS GEAL) SR o= 3ot o 70%4 = Jdsm ¥
FdAE= A7 7 sih

B63TA E= T24K vt ot &t & Wago s deix glom49), w3t &
kel Fgteo] Jovt BEo &g wadas 24 w3daded ¥
ot So] glom WP Hubg uep EAlsteE g 2

717 dvkar &E A Aok,

T24A1 0] K, CKAE A % oEAom AEFo] Fast
mg/mls =l A KA 2] Al 33.47%, 26.09%, CKA2] Al 19.49%, 13.44% = =4
o] CKAE Al AE&e] o ¥ag FAFA2H(p>0.05), 5637THE 40|
M= KA Al 6, Smg/mol A 80.63%, 68.22%Ax, CKA#E Az} 65.71%,
3B5.87% 2 (p>0.05) T24M 2ol K, CKH g Hrth AEgo] =0} 56374 K,
CKA 7} AlE 5o kgt Aoz wehet)
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Wt Alze] SA A9 FeRslrt apoptosisll 71Q1sH=A &lstr] 9]
A flow cytometryE ©]&3te] Annexin V& =733 th

2 Az T24M 30 K 0-8mg/mlA 2] apoptosis® 18+ A|FEAFE ] H]&o] X
F 11%0o)st= 2w, CKA 2 6, 8mg/mloll 4] Apoptosisoll 2]+ A EAFE
THAE 38%, 97%S &<l AL, 5637HE o A= K, CK 0-8mg/ml #| 2]
Al apopotosis@ A&+ M EAPES] W] &o] BT 15%0]5t2 A H At

%3 K, CK®| apoptosis## gl o] ofwsh Jake mx=x elss] 9

3lo] western blot assayE =33} th.

pro—apoptotict ¥ A& mEZE=gole] v S F7HA 7] anti-apoptotic
oA -2 pro-apoptotic @A o] A& S ASIAL apoptosisE G A SHTRHR0).
A 3lE caspase-8+% A Euro] FEA]3t= cell death receptor”} cell death
ligands¢} ZA3telHA 4317l Hv caspase-9% VIEFZ =g ol "o FabAg
o] S7tE] Alxd= WE¥ cytocrome col osf @37t Hnt.

olo] & 3lw caspase-8, caspase-9i= effector caspase?] caspase-3& &4
s} Al7]31 PARP @918 #3838l apoptosisE %= gHhG51).

wekA B A Fo A= pro-apoptotic®! bax®} anti-apoptotic®! bcl-2¢}, H] &
A e el Pro caspase?} A Ef2l Cleaved caspase?] T o] was *
A3} T

oo ek AE T24, 5637°] K& CKE w2 & A oS wl 56374 %
oF T24A3E] KA 7 A] anti-apoptotic, po-apoptotic ©¥ & X F F2]749l
zpol7F gl o T24o] CK * @ Al anti-apoptotic ©® Z <l bcl-2+= 6, Smg/
moll A AR 2™ pro caspase-9, pro caspase-8, pro caspase-3< &%=7}

ZoldFE A4S, cleaved caspase-9, cleaved caspase-8, cleaved

Ir

caspase-3< Z7}8tE ey PARPY 4% FE7} E=oldo| ulgl PARP
wHA] #25 = Cleaved PARP W=7 F7be S &1 3 4 itk

o|4to] Ao A FEA Ry} gEFAS

i)

Ve AR BRATE QA R A
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VI foF 2 A8

=

FH B 2H(K=Kombucha) ¢} 7+# F 3 x(CK=Citrus Kombucha)®] 3+2F3} 5#
owksgob M| L T24, 5637 AlE9 w X = eyt Apoptosis = EE A

|

st thest 2o AR ALk

d

I & Add AH8d Am+e K, CKE ¥l sho] 12000 rpmell A 2027F 44
goll Abgstslon Axdd o= FAVIE dE Y

S A (RPMI-1640)°l &] A &}o] AF-&

{.a
o
=
)
2]
N
o)
N
1
=
B
it
oo
ol
ol
2
T
=
)
=
QL

& At

2. K&} CK9| 3tsl dAd5e 9 wsstad =4 A DPPH radical 24 %2
oA K= 87.9%, CK+= 91.2% = =4 w3, ABTS radical 24582 K=
78.718%, CK7} 94.59% = KXt} CK7} radical 2A 5= o] =k}

T3 F dlEd oA CKolA 28.62ue/ml=E KET 5ol =4 1= At

3. AAAE RAW264.7 A|EE o] &3lo] K, CKe #FAe
Kol CKE Z+7F 0, 1, 2, 4, 6mg/mb 5ol A2 & &

2 A, K, CK 8mg/mA g ol A= 80%0]de] AE&S gelste] Wi
oF M E(T24, 5637) ZH-A}9} aEZHa Aa $5S 0-8mg/mlzE AAFY
o}

s“é L
o
riN

o
[e]

4. K, CKAg7F W33 Axsd 4 gQlsty] & w3 Mx T2490
K¢} CKZ 0, 1, 2, 4, 6, Smg/ml oA A dS w] 527} Folyd we}
AEEL o530 2 5 CK A8 6, 8mg/ml A & AEES B

O} A 563791 = T244 320 K, CKA g Bt} & =48 o)t
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