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Development of bacteriostatic central venous port
using photobiomodulation in vitro experiment
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The photobiomodulation (PBM) is an ef-

fect to occur any specific action to a cell by irradiating a

(Purpose]
low intensity visible light. We have established a novel
central venous port (CVP) with light emission diodes
(LEDs) that enables to emit visible light with a wire-less
energy transmission technology. This study is to deter-
mine the effect of PBM could reduce the growth of
MRSA using visible light emitted by LEDs in vitro.
[Materials and methods] 670 nm in wavelength visible
light was exposed to MRSA mixtured in PBS for 7.5
min, 15 min, 30 min, and 60 min. Control sample with
temperature adjustment was also established. The in-
tensity of visible light was observed by a light power
meter. After the light exposure, each sample was incu-
bated at the temperature of 37°C overnight. The num-
bers of colony were counted and compared with t-test
using SPSS.

[Result] The intensity of visible light was 14.2 mW/
cm2. The mean number of colonies in control, 7.5 min,
15 min, 30 min, and 60 min were 60.3, 51.4, 53.5, 44.6
and 34.3, respectively (p<0.001)

[Conclusion] PBM using visible light exposure could

suppress the growth of MRSA in vitro.
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L5 VE R HEIE (MM) (X8R T I 2RAE B O — D
Tdh b BCL-2 fHEF] & L THIFE S 172 venetoclax
(VEN) OFMVEE CLL &l &35 VS RIER
W E ST EFEERE AML TOHEH SN TWw 5,
—7Ji. €% 3 K2 (VK2) 1 AML Mgz k3 %
TRMN=-VRAFEESEH LI L, EHITIE—ED
MDS JE B TIX M ERIR D DL ERN R A HE S Tw
% (Miyazawa K, et al. Leukemia 2001) . 4-[Al, T3
FIOPE RN DT MM MR I CRGET L
720

R 2 O MM MAZ AR (IM-9, RPMI 8226)
|2 VEN+VK2 [ R RN 224 %5 &, VEN. VK2 H
AR & L ORI AR A SR LS B R L 72
BOWRALRL 7 a~F L EEDBIZE S 1L, caspase-3
DIGFHALELED) T &5 7R b= AFEHURIR &
720 MitoSOX 7 1 — 7 % F\72 ROS #EEFED I
T, VK2 25N VK2 + VEN TR b v K
1) 7 @ ROS FEAETLHEDSEIE SNz 720 ROS D
scavenger C & % N-acetyl cysteine 75 Il 5 2 12 £ 1)
VK2 OFAMIERIF & VK2 + VEN O Bl i 3 5h %h
R F v &)V & 7z, Western blotting % 12 T
VK2, VK2+VEN LB |2 T NOXA & 3 8l I H &
MCL-1 OZEIUL T A WMtk TRl b7z, 72,
NOXA / v 7 7 b IM-9 flifu#k Tld. VK2+VEN
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2 & B HRMNE R R v vV &N,

#EEE: VK2 + VEN BFFHIZ & b MMl ik 1k
THTHR MY AFEPEEFZIE L2 05T
& # & L C. VK2 TROS & 4£ — NOXA % H
—= MCL-1 KM% #%E L, —J. VEN TBCL-2 %
W5 2 & T, M BCL-2 7 7 3 V) — DOFERED R
Brxdt, 242 X ) BAK/BAX iEMEALIC £ 5 7 R
b= AFFEENBIR Lo BEES NS, BE, XD
M 22 AT 2 D TV D
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TR (MSC) 11X, £ fbrEe MikIs1E
BAERE AT H M0 MEEML T, € OMILEEI HE
RSB L LGB ST w525, RRICHS§
% LI I SR LS OB LR S D
7o, EEFIIEISIE o> TWwD, MSCIZL 5
HEFEIL. FITWENDHEERTOT 71 »
BIRIZE D EEZ LN TWDEZ EDS, YFZEET
X MSC O}i3E i (MSC-CM) 12 & AHfa7 1) —
L DOEERN ROV THRE 21T > T\ b RIS
Tlde MEFEHE MSC-CM 2 X 2 PUIER IR B &
D2 OVEFIBEEIZ D W T O 21T 5 770

F 97, in vitro I2B VT MSC-CM % & il 45 i B ok
2N Z % & B BICHE RN 2 Bt R4 R L
720 S 512, in vivo IZBW T~ AP LB SS-
CVII JEBAIIL % [6 5% C3H ~ 7 A LZBAE L fil vl g
%12 MSC-CM % 5 H# H N 59 5 & HrAEImE
DA & B OB R % B R=IHIH L 722 2Ty
AT LA ZHWTH A M A A v - BER T O E =
FEAT 2479 L. MSC-CM HHIZIE A » A YRR R
T &&HE (IGFBP) & EDOIHNE - 720
IGFBP I&. A ¥ &) YFRIEERT (IGF) I2#6 L

81 F2hy

MR T % 4 50 ZOH, BEOEI -2
IGFBP-4 %, in vitro |23\ THLHL 2 IGFBP-4 % 4%
JESAMIZ AN 2 B & A B I AR Y 70 BETE P50
FL. SOICMENEMEZ W2 EEIERT v+
AW I D IMEFAMBNREZRL 72, S HITH
IGFBP-4 $iufh % V> 72 50tk e FUGIZ & ) IGFBP-4
% bR L 72 MSC-CM % &l 5 Ml i n 2 % & in
vitro B X UV in vivo (B W THEE A & DA &
L JEE IR RS E B v v ST,
DLEofER L) MSC-CM I3 55 14 il # 1l & 2 %
R, TOERBERE L L CTIGFBP-4 285 L CTw
HZEDWIRENTZe LoT, Mgz —#EE LT
A MSC-CM 1Z, IRIZHEE DS - T b HEAL§
LRI T LA Z oWl RS S v
EWENE N EDURIBE N,
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Elucidation for the mechanism of lymph node me-
tastasis of esophageal squamous cell carcinoma by
extracellular vesicles
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Esophageal squamous cell carcinoma (ESCC) is a le-
thal disease ; the 5-year survival of ESCC is 44.4%, re-
currence rate after radical resection is 29-41%, median
Though

lymph node metastasis is a poor prognostic factor of

survival time is 5-10 months after recurrence.

ESCC and can develop even in superficial cancer, the de-
tailed mechanisms of that are not elucidated well. Re-
cently, various studies have indicated that extracellular
vesicles (EVs) were involved in tumor progression and
metastasis. We studied the mechanism underlying
lymph node metastasis of ESCC by EVs. To evaluate
the lymph node metastatic potential of tumor cell lines
(TE-4, TE-8, KYSE30, KYSE70, EC-GI-10), each cell
lines were transplanted in abdominal esophagus of C.B-

17/scid mouse. TE-4, TE-8, and KYSE30 could estab-
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