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Examining Posters for Effectively Communicating Health
Information to Evacuees —From a Survey of University Students —

WAKANA ITO"! NATSUNE SUKEDA !
KENGO TAKIDAI CHIAKI KITAMIYA™?

Received March 18, 2024 ; Accepted January 14, 2025

Abstract. Aim: To effectively communicate health information to evacuees, we examined materials and methods used to
create posters with the said information. Methods: The participants were 29 students from University A, who were presented
four types of posters (Poster 1: electronic text and no illustrations; Poster 2: electronic text and illustrations; Poster 3:
handwriting on regular paper; Poster 4: handwriting on cardboard) along with case examples. We investigated the participants’
responses to the posters using anonymous self-administered questionnaires. Results: To effectively communicate health
information to evacuees, it was considered important to select media that incorporate factors such as a sense of urgency,
immediacy, or familiarity, which can induce changes in evacuees’ emotions. Discussion: When creating posters (whether in
advance or ad hoc), it is necessary to select media that incorporate factors that induce emotional changes in the evacuees,
based on their physical and mental conditions and the conditions at the shelter.

Keywords: Disaster, Health information, Evacuation shelter
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Changes and ingenuities of Family Centered Care
before and after epidemic of the COVID-19.

YUNA SATO*! RISA KAMATA™  YUKANOTO™
YOKO HAYAKARI? SAYANO KOYAMA ™

Received December 6, 2024 ; Accepted January 21, 2025

Abstract: This study aimed to clarify the actual state of visiting in NICU/GCU before and after the COVID-19 epidemic,
changes in family-centered care (FCC), and innovations in FCC practice during the epidemic. A questionnaire survey was
conducted on nurses who experienced both before and after the COVID-19 epidemic, asking about the presence and extent of
visiting restrictions, the FCC scale, and innovations in FCC practice during the epidemic. As a result, there were 85 valid
responses, and during the epidemic, the time period, number of hours, number of people, and frequency of visits were all
restricted. In comparing the FCC practice scale before and after the epidemic, the overall score and the five subscale scores
significantly decreased. Innovations extracted included [effective use of limited visiting time] and [means other than
face-to-face]. These findings suggest that the COVID-19 epidemic restricted visitation in NICU/GCUs and prevented FCC
practice, but that what is required to enhance FCC practice is sufficient visitation time and unlimited visitation.

Keywords: Family Centered Care (FCC), Neonatal Intensive Care Unit(NICU), Growing Care Unit(GCU), COVID-19
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Effects of chopstick tip shape and object sizes
on chopsticks operation under training of chopsticks operation
with non-dominant hand

HIDEFUMI KAMITANI"'  YUICHI HIRAKAWA"!
TSUTOMU KASHIWAZAKI™?  KEIKO KANAYA™
KATSUSHI UNO™

Received January 14, 2025; Accepted February 4, 2025

Abstract. The purpose of this study was to examine the effects of chopstick tip shape and object sizes on chopsticks
operation under training of chopsticks operation with non-dominant hand. In the experiment, 15 healthy subjects with no
experience in left-handed chopstick manipulation were asked to grasp round and square chopsticks with their left hands
according to the holding style shown in previous studies, and to move cylinders of 5 mm, 15 mm, and 40 mm in diameter for 2
minutes. The number of successes of the square chopsticks was significantly higher than that of the round chopsticks for the
40mm cylinder (p<0.01) . There was no significant difference in the number of successes for Smm and 15mm cylinders
between round and square chopsticks. The number of failures for the 15mm and 40mm cylinders was significantly lower for
the square chopsticks compared to the round chopsticks  (p<0.05) . The number of successes for Smm cylinders was not
significantly different between round and square chopsticks. These results suggest that the difficulty level can be adjusted by
selecting the shape of the chopstick tips according to the size of the object to be pinched.

Keywords: chopsticks operation, non-dominant hand, training
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Analysis of factors contributing to treatment satisfaction of patients
receiving renal replacement therapy.

MISAKI TANAKA™  ATSUYA TAKAHASHI"' MIREI HIMURA *!
MASAKO KUDO"' CHIKAKO TSUTAYA™  TAKESHI FUJITA™
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Abstract. [Purpose]This study aimed to clarify factors related to treatment satisfaction in patients undergoing renal
replacement therapy. [Method]A satisfaction survey regarding treatment was conducted on 117 patients receiving renal
replacement therapy. Kruskal—Wallis and chi-square tests were utilized for analysis. [Results]Treatment satisfaction was
highest among kidney transplant recipients, followed by patients on peritoneal dialysis, with the lowest satisfaction reported
by those on hemodialysis. No correlation was observed between the level of information provided during treatment
decision-making and treatment satisfaction. Additionally, there was no correlation between the decision-making circumstances
at the time of treatment choice and treatment satisfaction. [Conclusion]While it was anticipated that providing sufficient
information and enabling patients to choose their treatment would enhance satisfaction, this survey did not find a correlation
these factors and treatment satisfaction.

Keywords: Kidney replacement therapy, Treatment satisfaction, Treatment options, SDM
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Literature review on the thoughts of mothers
with food allergic infants
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Abstract: A literature review of 13 articles was conducted on the thoughts of mothers of infants with food allergy. As a result
of extracting and categorizing descriptions of mothers' thoughts, seven categories were found: [thoughts about disease],
[thoughts about diet], [thoughts about the food tolerance test], [thoughts about epinephrine self-injection], [thoughts about
dealing with the child], [thoughts about group living], and [thoughts about cooperative system]. The most common emotion
was "anxiety," followed by "difficulty," "requests," and "relief," in that order. Mothers caring for children with food allergies
had a variety of feelings, mainly negative feelings, such as difficulty and burden in eating habits and anxiety about group life,
in addition to feelings about symptoms of the disease, tests, and treatment. We believe that it is necessary to provide support
for mothers by engaging them in ways that reduce anxiety about the disease, strengthening the provision of information and
counseling, and strengthening support systems for childcare facilities and people around them.

Keywords: Food allergy, Infancy, Thought of mothers, Literature review
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L7z 3 Rouig 2 & B E A R ET D, FRHRARAME L
THRIEREEBESCWEREEB 2 F LT 2EHICL ST,
D XD RETRIREOFEM & s I SR IER I BRI
WNETH Tz,

WHE® B O &% O Fe1X, Dr. Yasmin Lassen (Aarhus
W2 &2/ RIEHRICB T D E -
LA ~ DRI SN TORNAE Th o=, TNET
@ Prof. Siamak } O® Prof. Jacques D& Cli, B AMIEIZE
DA ETH D, KR ITHBEHEZ O W
NSRS D SRR ICBE T 2 b D Th o 7, NI

university, Denmark)(Z

(©2024 Health sciences Research.
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T 5 MBI IR L, £ ORATORIEN MDA TE Y, b
PRI L DRI R EMTRA~DEELZET 5 LB
W, JetTiam S0 2 W TRERI 278 L7223 B L Tz
e, FEEE, NI D B BB O & Y
DTHEATEZ LMD, L THRIREIK L,

2.<2BB(7A9B)>: 2 HHOKYIOHEIL Dr. Omid
Azimzadeh (Technische Universitit Miinchen, Germany){Z & %
B F-#R1Z & 5 oML 4 9 £8 (Cardiovascular Disease; CVD)~®
ﬁ”ﬁ“é DUVNVTEHERWZ T2V o, HUHRIEIR ORI S
WS D IERREOBIBEBIBEINDIGERH D, D
aﬁ,\fﬁm%é}, CVD DV A2 & bR SEDHZEBMLN
TW5, il ziX, ZHLBAITKT 5 B BIER IS AL A
W2 CVD DU 27 BEEINT 57, & LET TH LB+
BRE T ILR R K D BRI, o0 A BB oD 1F B AR L
DOFEBEZEH S TCRFNFHEALETSH D Z & 2 TEICHY]

SNz, £z, DO S5% LM T SO b TEY, £
AU MR~ O B BRI, DI O BRI E O RE A 2, B)

REEAE & W o 7o Y 27 030 %, T GBI — ik
fLRFBAEKEBERLI F 2 RU 7 OKERHER S IER ICEE
ThdZ enimPlashi,

K 1% Dr. Simone Mértl (Bundesamt fiir Strahlenschutz,
2 X 2 EMA BRI K D micro RNA
(MiIRNA)DFEBUZ DWW TEER 272V T2, 2 DR TIThk
SRR T D MR Kk o & % non-cording RNA
(ncRNA) D —FfE T3 %5 miRNA DB E LI >0\ T,
miRNAs O FEHEME-CHEAE, O BRI L D FHEHAL L
IZOWTOFLWHIN® -7, miRNA IE 20~24 HEHE=E
FEDIEEIZELN RNA O—FETH Y, 150 miRNA 23 HH
@ messenger RNA 725 % X7 ~OFERZHfEH L CW\5 Z
ENHDLNTWD, BAZHET LT ERN Lz~
T AMNLEIS LTz, MiEE A D RNA ~0 sequence FEAT
TIE, 3 SOMBE(y B, B, RFEA ARy Hk@E LT
FBLNAE) L 72 miRNA [ TR SN RhoTcb DD, £D
ﬁ‘?g%’ﬂ’xiﬂﬁ#?ﬁﬁkﬁﬁ@ Z miRNA SRR RFB LRI 2 L

P4z, £ 72 miRNA OFRBIZALTET Tide <, 1%
ﬂ%ﬁfﬁ & 72 miRNA @ Drag Delivery System (DDS)DHFZE ¢
BAATON TV D Z LRI &z, DDS i3, flfast/h
faRL7 7 Wt A VA D72 &, kkx 8 TFIEN &
5, FHOIE mRNA OFBICER LR EZTR> T
LN, KERITFPSEXEANR S A2 HoT,

2 H H D% Di%F%IL, Dr. Laure Sabatier (Commissariat a
I’Energie Atomique et aux Energies Alternatives, France)iZ & %
BRI & 2 ISR PR B DWW TR STz, ARGk
FoCUR, FOH RS 2 0O Y A IR BRSO R H R OVREAT 5 112
DWTHREIL L TV 72 iz, Bef@ R ELF 13310 Giemsa B
£%° Fluorescence in situ hybridization %(FISH ¥E)IZ & - T
H DT OIEEARBMER S 2, Giemsa Jeta X {8 TLAfi T

Germany)
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RS L D0

AN, FHEOTDITITRMEELLTEL 35, —JF, #k
Tu—7IC L% FISH {EILEMTH 528, M@ T
%, EAETIREROWIET 0 —7 & IV T Y fa 3 i AE
Rpol=Z LD Y kR L DNA @ double strand break
(DSB) D Ja ATt & [RIRFIZ AR (3 D ¥z e FIERRIT ST
WA Z BN E&NTz, £, & LET EHRA R S h-

A CIE, IR LET MR & 0 ko BEHEN L |,

RBE IZIRfF L CWD Z & BFAT, EFHIT, WRMEEY

L THHRBOREKIFRINE R LIEORTH Y,

#IJE@ﬁ%%IEITELt?ﬁ\%%EﬁbeO Fo, XA A RUR
VICHISAEN D YBAEEIL, & THLERERKNTHS
LEEHEREL, AROBRBICLHRTLEZATHD,

3. <3HA (TA10H) >: 3HHADOEYOHEIL D
Elie Besserer-Offroy (University of Caen-Normandy, France)(Z
L%, EHEFEEDOET ) AT 4 7 ATONWTE#E L, &

F AT 47 AT, YN BW T FRIE R (Therapy)
& TR 5 32 W (Diagnostics) & il & S B2 ERETH D (1K
3),

Radionuclide
Target tumor cells

Linker

Ligand
[X] 3 Theranostics JKAI DR TE[X]

v T AT 4 7 ATHENT 2 FEH O EARNE L, MidER
RSB D PUR, KR, ﬁﬁ-‘kﬁ%ﬂ“'l‘i*ﬁ@%?g 5
o —THRRENTWD, BEHRZE #5t7/z
T4 7 AT, ST DR U — 2 B2 TR
AT ZENTE, | MEOMRMEEECRELZITAD
AVy bbdHD, FO—D2THY, IWFEARITH LR
ENFNVTF 7 5177 (TLu) IOV TEEL LS MR L T
727202, Lu X 6.65 H OWEREEMITH Y, T B HR
Z it U CHUE S R & J6 4 L, Hafnium-177 &\ 9 Z5E
B E e 2 EEIEECH D, Eio, AR S
DA ~BEL T TTT7 4 ELTHIST S 2 & bAlEE
D, T M Y~ MAZFUSFERITERLIZE D
DAL TIFE X LTWDHN Y, BRKTIL Prostate Specific
Membrene Antigen ~fREak U 72 EEHCHLME I ST M 1H R 38
(Lu-177-PSMA-617) & L CE K LTV D (KRB TITHIES 2
FVRBRELPE) 9, FEEZITE®ET VAT 4 7 AL WHI FELM
HF, RHEFRA ST THBEES KL D LI % b RY
RS 20K U,

W IZ % # 1%, Dr. Carine Laurent (University of
Caen-Normandy, France) X ¥, B 7-#1C X 2 e N EE{b A
R L RIZDOWTE R LT, AHEZE TIIBUR R B R DG MR

(©2024 Health sciences Research.
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F&fE(Reactive Oxygen Species; ROS)2MfEIZ 5 % 2 522812
DWTHER STz, — AR LET M CTdH 5 X - v #it
X IVBNEAETSE, TOT VAN DNA FEESE
D EMEVN, 5, @& LET HUR#Cd 2 B HIT B
IDNA ZHEEED Z ERL W, EHRTA L D ROS I
A—=R—FF LRIV HN, E FaFi LITH, bR
AUV E RN T IHN, TAaAX TN T AN, LA
XFINT NN, ~EEBERENS Y, KISHEITIER
RV, L ERAECOIZE FrFo LT PH LT
10° T 5, ROS IZ & 5 DNA H51%, & 2 EEAIET 1
Gy 720 40 T DSB %, F7- 300~1000 f&FTD single
strand break (SSB)SWFFIZAER XD &ML X iz, T,
JEFHRIC L %D DNA G IIIRFREICIKFL T D H D0,
W5 1-#k TUITIREE SRR IE C b MIEAEF R RN T & BEN &
iz, ZAVUIRG TR EEE DNA EZFH R L T\ A2
MROBEDORBELREIZITRVWILERKLTEY,
B -k 7S B BRI PE R AL S 2 Td D Z & 2% ROS L
TRENT,

3 H B Ofctk DifiF%1%, Dr. Valable Samuel (University of
Caen-Normandy, France) & %, IEER IS &7 2 815
ORI DWW TG LT, AR TR E %
RN DIEE Y, ERIRICBIT 2MBORDLI BN Lico
WTTHRRL L T2\ 2, In vitro FFFEIC BV TR R R E 1T
WHEA 21 %(RFESER 160 mmHg) TdH 5 DICx LT, &
S IRARIE 1 %L F (&3 ER 5 mmHg) TH 5 Z & 253
T >0, WITIREE SR AE O ¢ & IR R BT
FIULFE 0.5~0.8 % & L, F 7o MR R IR AR 1Tk 5 8
0.5 %Al & EF LT, hli O JEREERZ & LB 72
STz, ERRRIC TIRERFIREZ AT T 5 Hike LT,
T F a3 Y= — L (SF-FMISO)IC £ % Positron
emission tomography and X-ray computed tomography f&#E 23
HD, iz, MIAOKEEFIRETREIUSE ST 20 FL LT
hypoxia inducible factor 1 subunit alpha (HIFl a )& 95 & >/
NI BEDG D, AN HIF] o Z2 3BT 2 SEHENT 78 Tid
BRI A2 FE T D 2 & 75‘5Eﬂ LI ENTWDH o,
Mt 2 Bh < To D DIERY & 70 D, T OFEFE THREICHLIRE )
ST E LT, HRIEHEE OMMMRIZAETD 6 2O R
ThbH, WEFKIF, 4oD R & L TEHE Repair), HH5H
. B (Redistribution), 7 B % 1k
(Reoxygenation) 28 A1 B 41 T W72 2%, T 4F T3k & %
, DU 00 9% i 2 B M (Reactivation of
anti-tumor immune response) b E U5 & LT, 6 DD RMPZEE
INBZ LY, BNRIHEDOHEZRE > TWE Z & AH
a7, RiEEANCE] & fe& Hilile s+ Th DRER M
BB CIHERICHEETH D Z LM ST,

(Repopulation),

(Radiosensitivity)

4.<4BE@ANMHB)>: 4HHODEYILDr Bo Stenerléw
(Uppsala University, Sweden)(Z J: © DNA damage signaling &
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WA, T AT

BEFIEIZ OV T OB TH o7, T O TSR
512X % DNA N SBEE TONFOB S 2 IR I3
L <R LT a2z, H 4 4157 5T DNA 3R
%%\ DNA BEZ1T>T0D0, TDORA S =X AITITHE
BONRZ—NEEL, ZHISDOWTIR L 34 Dmrse
# ¥ 5 Paul Modrich £, Aziz Sancar X, Tomas Lindahl K13,
2015 R ) — U b E 25 B LT, DSB OEHEIL, FEH
ICHIMECH D72, ftho> DNA HIGEHEME & it L T
S VERORFEHBTH S, DSB OfMHHED—> L LT/
VAT 4 =) REXIKINENH D, T 51F gamma H2AX
(v R2AX)DO ik L 13572 0, DSB % L 0 sk 4
HIEBHETHDLZ ENFPINT, LrL7en3 6, DSB
DREENOEETETICED E TEERICHMT 2720121,
INOGRINE L IZR R 2B LW HIERLETHD Z &
%, Dr. Bo Stenerlow Al 3R BZICZHEOL~A v E—T %
B2 TWaiZnie Z ERIEFITHIZRIZE - T2,

4 H B Ot O#F61T, Dr. Serge Candeias (7 7 > AR+
JIIT, France)lZ £ 5, RN & 0 AT AIZDWNT
ik Llc, AHERTIE, BATRBAIC L > THRA L L DR
P2 BEAIED &> 2 W My T OBIRBIC OV TREMICAFRL L T
el Te, SEEBAIEATIE, REOEMBIZ O W TSN, i
SRR BRST SRR, MRRAEAE H D W TR SE T E O
WFE TRk % 2B A S~ T 5. ZD—DIcH A —
B4y -/ &7 — ./ (Damage Associated Molecular Patterns;
DAMPs) & PRI D & ORI Zvic, DAMPs I, fllfiast
WS T SN IlENICE SN D 0 FEORKT, B
RPN E T I RIEISE L FET Db D% 5, T,
WM & OFRIREMEIZ L0 Eiilar b s s b
@ % Pathogens Associated Molecular Patterns (PAMPs) & FE1 %
N5 HO LN S, DAMPs X (N PAMPs (23538 L C, #%
BN RIENFE I N D RBHPA SN, £, K#ERO
R CIE, R AR XA BRRERIEO—>Th S
T RUBERBA STz, T NUERRO R A i fE
ThY, BRINHIKTIZY 7 PR Lt (YeET) 615
EHLIRREGADKRET K261, = OERERW I
I X o THBARHCHREZE N ON EE2FHET 5, ALy
AENRENHFF SN D, BROKIETIE, BEHRCg I
M As, JE PO BEABRICIR S TR WE~ER L, £
D THABICIE SN0 X 5 I UG (S A% 5 —5%)
) ATOVTHH SHIERFITHRROANR TS o T,

5. <5HH (7A12H) >: 5HAETHIHEXHAIL, Final
examination & L, RO B OSINE 2,3 AT—2D
N—T"e) LYo T —ar&2iToTz, EHITEL,
RNA D7 NV—T L LTZMETHDA v 7 RV LARF
DORARZIRGER L TN —T MR LTe, VBT —v
a VERNE, KA OE S A E > THEFEZED Tz, FBE
LHIX, £ —THN 10~15 HRES LR TF—vay

(©2024 Health sciences Research.

ATV, ZOH%T 4 Ay va yOREPERT b (K

4. Final examination Ok1-

EO T N—THIEFICHKIRONEICE LD HIT Tk,
HEA L 7-igam N Thiz Z & /> 5, Final examination |3 T &
LU RIBIZR R 2 L THT LT,

% D%, Francois Baclesse 123 2 U MR iGHRA 235 L,
B TARIBIR OB L 72 5 CYCLHAD &\ 9 filigklc & % 3%
HaRE L (X5, ol TiE, BKROEE LT
TEBRB T OB &, WL TR oz A¥Eds2 L
NTE, TNOHMORE I LHBITB I EE 20 5 R
EINTET,

X5 BrfERERhoyrS s o b i2Et
AR Ok [ (indds o —#)

. ZO/MITEFRA AN b

AHHEHTHD 7H 11 HIZBWT, #SEN o Bickk~D
o T, FRIDFHEZEK T4, Caen MNZBIE LT,
LT, WA, WHETHR2L A AR ERLTEY,
HHLER IS 10 LB IZ 285 S L7 Caen 3723 8 2 JEE 50 & ik
DHHNDW TR TH o72, F£7=, Caen ML W HEFK
B ) V=T 4 EEERA B Z b~ - B —F
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DL, FEMLWTERRE 2728 THH 0, Bk
TBEDHE E o, HOEDFIBEEOMN A B, EH
ERTEBIEOEHIIIRBEN L OB H 72, ZDOLH 7
WEEOEE LIV ZBE A2 3 5, EF T NTLE O
FERR 2 DRERRICES T A EFIAL, REORFEVRET
D10 HRREAZPHEMMOE A FE L (K6),

T

6. Caen 30> & KI5 5012 (a), F-THEATRIOE=
2 AV MTT(h), ZHAED LHAEHE

Z O, Prof. Siamak NWHEZRINFE % L3 VREHEE (Le
Libanais) ~ A< 723 0, BEESMNBHE» N (K7,

X 7. HHEZINE & OIBH = DR

ETCT T UABETENINTEY, EHZHOHMIB O
Motz LX) o OEHS [Beyrouth (<A b— k)] &
O HERITHMCE I, BIROEE 20 a— AR &1
XL (K 8), HHESMEZE LTI E THY HETORGE
L BTN ORI THORNZT 5 LN B A R
7

AFRTENS, BRI Caen oD HREERIIFEHICEL,
T#% INEBRITCHLAMOAF DL S RWAL I DD, K
DOBERCIIEBEDO N —T VZEEN WL ICT D7 83
B L7z, £, WERIIREOSENHGHT, 10 Mk
TRENL BB RS, 2 FHT 2 EIXTERPoTz,

(©2024 Health sciences Research.

8. L3/ v a—xkEE [Beyrouth] @ A A kR

Iv. &#&Ic

EE|ZL 5T, WHT 2 EHOFMAHE A B Lo, Ai
| L0 ERFERFMGI AR -T2 EEZITRLTE S TR
Wb OO, B FHFENRAE L2 mAEH T A2 PuI 22
{leole, LOLAERS, EXRORENL, FHWZREA
PO HHEFICEVRDL LN TEH D0, Frb5h
DME LUz, £, SEOHHE XD AT RRIG R I E
b U7 i RIB IR A R B 12 o 72 Z 2 I D, B DMFSE
FRRE & L CHUY R B R T B E A ZE O HEE LIS R T
b, FIZEL OFERE KIS0 SN, —F, hos
MFCH Z B, 13 A E DAY O SEE T
BB DD, BEREEINFCHE BT 2ER DNy
T30 RIZERK U bDOD, 72 & NHHERAIZOWN
TV T ENTE T, HURBRIREBAN K O F IR/
W b, B RR A U7 SRR SR B R B A S B 2
Enb, SBBIER LET 20, £ 72, HOr B e
ko7 m v =7 b b OWHMESNE & £ < D#EMmOS
AEB TR LITEZICL > TREIRNHES 2257,

BE  RUHMEIL, BLA1RE KRB O S B 20 B O B B
- IR FEIE 7V — T R OSLRT RIS R A
REVH—DEFHET R Y =7 bOb L, FHETHD
Caen-Normandie X ABTE-ToxEMAC laboratory i3 J&j, it
R 2 45% O Prof. Siamak Haghdoost i ONZ Prof. Jacques
Balosso e/ & O AL A L TIHRFNZIEWeb o
THY, ZIITEHPL BT ET,

F 7o, EFIT ST RIRAFEHERERABIZE 7 7 7T A
(JPMISP2152) DUFSMEMLSE D b & RFHEIZ S NN T &
ZbDThHY, TIIEHP L EFET,
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e AE AR, L2 T TR LT 4 L DRI RS R
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[Report]
The report of training course for molecular, cellular and tissue reactions
by proton beams -PIANOFORTE Intensive Course 2024-

KEISUKE YAMAMOTO™!, MITSURU CHIBA"!?, SATORU MONZEN >3
Received September 4, 2024 ; Accepted January 26, 2025

Abstract: PIANOFORTE Intensive Course 2024 was organized by Prof Siamak Haghdoost and Prof Jacques Balosso of the University of
Caen Normandy, France, from 8 to 12 July 2024. The workshop was aimed at Ph.D students and young researchers from Europe to
understand the effects of proton beams on cells. The training included lectures on the effects of various types of irradiations to cells. The
lecturers who gave to the participants were experts in ionizing radiation and cell biology and professors from the University of Caen
Normandy, and these courses were held either in person or via web meeting system. On the last day of the training, the participants
formed groups of two or three and gave a presentation as a final examination. In this report, we would like to give a brief introduction to

the lectures given during the training.

Keywords: Proton beams, Radiosensitive, Radiation-resistance, Radiation therapy, DNA damage/repair
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[ZDfh (BHEHE)]

B LET 8 &K WE LET ERBHROMB~DEE
~CELET course 2024 JHESRE ~

N
ull

ek

fat

PR BE™ 2

2024 4% 12 A 18 H3FF, 202541 H 29 H Bl

BE EEOE, 20244 11 A 1 ANBRE LA 22 RIZHTT, AT =—F Y EERA by 7 RALHIZHD A B
v 7 ARV A K TR S 7 Cellular effects of high and low LET ionizing radiation - introduction to radiation biology
Course IZZ M L7z, 2 WA TR S IZIHED T T, &0 btk 2 mHd 2 715, DNA B BRINT 2 ik
DiFEFEROEE OT 2 PO EE S OBR O A2 TR T 5, ABHE T v 77 MTEBERS R OBIE T~ DOt 2
ZOWTOMRETFEZRGT 2 2 L BRI TR Y, HHRKENOFEAEDERORLR DK 30 4L OKRF
BAESCETFHRE DB LT, TR 4 DO N—TIZnPNTEBL, BRI N—TT 4 2 v v a ViMT
bz, FRCAMFRRETHTE LTl a— VAR U4 — RTH D ZBIFURGRERRHAEIT Ofh, &5%0248%
30T, FISH fif#r e O y-H2AX FHEGHE O EE TiX, ZMEMTE L 0B RS T, Th b%¥H 50 CELET
TORBL, B OB ENT & Wil Tofililad S g, SRERFEFE TRV ATz rY =2 b
W% & HICHET DB~ L DN 5 LIRS, RHESMEGHRE BT b D & ioT,

F—0—F : BRSO, LET, B, QReafRE, y-H2AX

I. [XL®IC

2024 4 11 A 11 A0 22 HORRET, AV =—7 v F
EA Ny ZHRVATHIZHD ANy 7 KL AKRFITT,
Cellular effects of high and low LET ionising radiation —
introduction to radiation biology Course (CELET =x—Z) 2%
S L, EELEIBMT ML NN, 2 —24
DI 2B Y, & LET EHEAS RIS & O LET At
ISR OMA~ DB L LS AMONHE T v 77 L Th %,
AWHENE, RINHIRIZIS T 5 RadoNorm 72 =2 Db
L L EE TSN Y, MIEEESREREY A E
RN EW PR B ORI BN 22 A 72 (R 1),

EE O OPET 5 IR RFBE R FATERNT, Y%
A—2ZABMHER T D A b > 7 R/ RTS8
o — & OB I HE AR LT 11 ER &R
ol BUESBAN NN ED b ThDH i, A,
YA —A~DBME R o7, Hig=a—RLiE, #ASE
B 30 4 DRFFEARHE FHIIEE BB L, FHE S HFSE
FE ORI I T T T U REFOBINE LiioTz, K
HnoI3EEDS 24 (Bt, Gk OHhThol, KifE
ZMEFDBIL, 4 OO TNV—TITHINTIER DT,

*1 BLRT R R B R SR 0B R MR AR 2 Ak
Department of Radiation Science, Hirosaki University
Graduate School of Health Sciences
T036-8564 75 ARULILAT AN 66-1 TEL:0172-39-5959
66-1, Honcho, Hirosaki, Aomori, 036-8564, Japan

*2 BLAT K ARIS BB e i v 2 —
Research Center for Biomedical Sciences, Hirosaki University
T036-8564 5 ARLILAT T AN 66-1 TEL:0172-39-5959
66-1, Honcho, Hirosaki, Aomori, 036-8564, Japan
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HEAE & [ 3 — R UCB IS NG B AR SN TH B 28 2
AFETIE, TICELLRRBR LEETNEO L+ S
N—TF 4 A v a v DREFICESEZ S TR LI,

# 1 CELET course 2024 D4 H 2
Date Event Lecturer
09:00 — 10:30 Chromosomal aberrations Christian Johannes
10:45 — 12:15 DNA damage and repair Penny Jeggo
14:00 — 17:00 Harvesting cells for Zuza
Mo aberrations — group 3
H/IT 1714:00 - 17:00 GammaH2AX exercise — .
Nadia
group 4
. . . Maddi, Samuel, and
14:00 — 17:00 Scoring — group 1 and group 2 Prabodha
09:00 — 10:'30 Fagt9r§ which influence Lovisa Lundholm
cellular radiosensitivity
10:45 — 12:15 Combined exposures of Helea Stopper
Tue radiation and other stressors 8 pp
1211 14:00 — 17:00 Dosimetry exercise — group 4 Andrzej
14:00 — 17:00 FISH exercise — group 1 Prabodha
14:00 — 17:00 Scoring — group 2 and group 3 Maddi and Samuel
09:00 — 10:30 AI and its use in radiation
Beata Brzozowska
research
Wed 10:45 — 12:15 Bystander effects of radiation Munira Kadhim
13/11 | 14:00 — 17:00 Dosimetry exercise — group 3 Andrzej
14:00 — 17:00 FISH exercise — group 2 Prabodha
14:00 — 17:00 Scoring — group 1 and group 4 Maddi and Samuel
09:00 — 10:30 Radiation effects on the
immune system and the use of radon to treat Serga Candeias
autoimmune diseases
Thu 19:45 - 12:‘15 Radiation-induced Anne Vral
14/11 | micronuclei
14:00 — 17:00 Dosimetry exercise — group 2 Andrzej
14:00 — 17:00 FISH exercise — group 3 Prabodha
14:00 — 17:00 Scoring — group 1 and group 4 Maddi and Samuel
09:00 — 10:30 Statistical analyses of
experimental results from low and high Joanna Polanska
throughput approaches in radiation research
Fri 10:45 — 12:15 Radiation-induced
1511 | gammaH2AX foci Harry Sherthan
14:00 — 17:00 Dosimetry exercise — group 1 Andrzej
14:00 — 17:00 FISH exercise — group 4 Prabodha
14:00 — 17:00 Scoring — group 2 and group 3 Maddi and Samuel
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% LET 3 X OMK LET BEEMES RO M ~D 2 ~CELET course 2024 WM& &4 ~

Sat | Trip to Uppsala All TR Y v RER A B8 1% 24 WER OREARZNZ D, A-E
16/11 | 18:00 Dinner at SU — N USRS N
S o L5 U H MCARIBOT bR bOBR bz, £ LTH
unday — free. N ) . R
2 : TR R ORI AT UL/ L, AED SIS
09:30 — 13:00 Harvesting cells for Zuza . . . B .
aberrations — group 1 AKENLIT 50 Ml >BLE L TRkl L7z, 5 23V EBRIC
09:30 — 13:00 GammaH2AX exercise — . o S - —
lmlgmw Nadia B LIEEREOZOREF 2K 2 (R T,
09:30 — 13:00 Scoring — group 2 and group 4 Andrzej
14:00 — 17:00 gH2AX analysis and scoring Nadia
— all groups
09:30 — 13:00 Harvesting cells for
. Zuza
aberrations — group 2
Tue 09:30 — 13:00 GammaH2AX exercise — Nadi #
adia
19/11 | group 1
09:30 — 13:00 Scoring — group 3 and group 4 Andrzej
14:00 — 17:00 Scoring — all groups Andrzej | &
09:30 — 13:00 Harvesting cells for
. Zuza
aberrations — group 4
09:30 — 13:00 GammaH2AX exercise — Nadia 3
We group 2 q
2001 09:30 — 13:00 Scoring — group 1 and group 3 Andrzej
14:00 — 17:00 Scoring — all groups Andrzej
17:00 — Swedish food tasting
Thu g?ézgn;atliifso 7S:ﬁngrr1§u1nsd prepanine Andrzej 2. M dE T & 7 B A LT
21/11 | 14:00 — 17:00 Scoring and preparing Andrzei : W= B -
presentations — all groups ) ;@@{z{z/ﬁ'\:ﬁj’ DAarFY v a @1:%%
. 09:30 — 12:00 Presentation of results,
Fri : . All
2911 discussion, all groups
End of course Andrzej JRA S KEORS, AL BEOFLIZ A A R A
FU OFMMAPEREF DAL HERS AT 2, £
5 i 7ol o ZE IR R RTMIL S m — SV R Z K
I & ERERITOTE IR S U Al 7

— RTHDLZ N ENTZ, L LEDOFHEOLEMEIC
WS R AMIE L STV D SN Y RIERD T DR
BTHD, ZORNLER - @O NV—7Ti%, 05
Bz P55 LI, ROARBFHEFEL L, @k
B LR OE, KOG aREEH G 0F 3 7
—NZOWT, BEMERH D= — I BRI RO G L HER
BitbiTo7, K3 ICEz0—flE LT, PakRiyis s
L (i, L, i) OREBBRFEORBRERT,
TN—THNTOHEMDOMER, FHELANVICLDRAITITE
A BN EWN I FERICE -T2,

MR NIZ S D DNA DNEET D &, Rtk omiEZsi
PRY— AL 2 BT D, — D3RR Th D
UIrPZeaTH Y, b 5 — DI RAEERE Th Sl - K
Koo TERRGL AR - MEVFATH Y, ERERLZERN L
REERNCXBISND, D ORAETERIL, BHEKHE
AW, ERITITOMOBEEFEEA S L AL DB D
Thd, ROKREREEZEET L LT, BREE Ik

WELE=Z VU TTHIERAETH D,

TN DHYEAERETE DD D B FURR AT, 2 >OB)E
KERFOREYREAKRTH Y, BRI L CTRERSF

FRHBEE R 2 b 272, SRR EEFET 5 2 400 !%@w .
& THEMFRIBSOE BRERHE (A A R A RY) @ — Mean=187+9 !
CHAVWSNRS (®1), 2 ¢ z — Mean=139% 12
®© 300 " "
Rf" g |
@ S ot
v kRAT & AN =g - = .
J\..?ﬂ gg"? o idoiis “? \ @ 8200=--. . =
\a W, NG / @ 3 . = e =t s |
® N E ar
REH X o N S 3100 . : -
I BRSO R T 0 2 50 .

0 5 10 15 20 25 30
Scorer

AKEBTIE, BHRERDO2 ZLA (Gy) Oyl REE
NI MK Y o SERZ B B RS 1% 4 WRERA, 19 IR,
24 WEOIEAR, 4 Gy @ y SRS Sz ik v v Bk %
24 R SNTAEAR, KOEMMEED 1 Gy O a #rRH &

3. EBDOIN—T TR LI
YRR L L~V & ORI
MEah A N S IR
fitihz SO T ML TS
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(TN

Z M, PEREFEEEENRCRTOB THRFI LIS
DD, BNIHELNLoT, REHD I NV—TNTER
D THN L2 DX 97 RiL, E5 - BEick-7T
Bovoniehofc bk, ECHHfECHE L,

. ARSFEERAICET 558

FARSEEENT, MlnAEMFE2EZ2 D ETETHEER
BETHY, HHRSICET 25 0HMCH 50 E
BEMET D L I0T, MMAaHERE, AAEENE, KR E o
IR A A ER O EEIC SO\ T OB Z T 5, B4
S PHITCIE IR S CRT T 2 721, HIlRER R IR
ant REMz, HEAROBKRERET I LERD D,
MBS TR, IV U AKARZ = VBT MY U A
D &) REEHEEN I AL, &6 5 OER LM
DI (B L OEM) #F8 L CRaRBIEE2 AL IS
D

AHHETIL, KCl &7 = k) MU U A 2 FEEOKE
WS 2 SOWRESMT (KRR L 37°C) THREE L OYE
RIREIC RIE T 8% v Millatk T 5 RPE-1 fia % v
THm Lz, 72, 2 FOMIRIRK & RBEN 52052
EHZ BB, 1T, KER (Fr—7 12 T
12 0.075M O KCl %, 7 )V—7 34 TlX 1%D 7 = )
U U L&) TS50 KGR Lofiigic =1t X RERm
L, HIC2Mssag L, Z o, BRRRESRE, s
— 723 1F=RIR, S —F 141 37°CICTENENREE L
Too BEFR MR, MMRIXEIR L, miic K> T by b & LTz,
TDt%, BEERZKH T THRML, BEEMZIEAT A R
WMTFLCTILEI L ECX AP RAEZB I RVERE LT,

TNENDERME TIZEB T DIEERMH OFER, KCl % =ik
TEE LT GA I8 8o kb m W ER E oz, E T2,
I U NY U LTINS L DR, 37°COA 2 F o
—a VA EED LT, BEREELABEAELND
ZEnbhol,

IV. Fluorescence in situ hybridization (FISH)

AT O

FISH 1%, MIEMNIZH 255572 DNA <° RNA O AR
FNCHIAEH L7 7 e — T G S TR 28I cH
%Y, ZOEARBSITECEMEBE RIS 5, Bz, Y
BIRBEEORHMNISHRI E LTETF LN, Z O,
¥ AYPYeta ik (FISH E X ZAliCfii 5)) &k L CLLF D
KSR H B 5,

O FFED DNA F 7213 RNA Bl ZAEH) & 35728, Kk
PEDS RV,

@ ~NFHT—FISHIEIZL Y, B2 D180 E G051 8]
HETH D,
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=

L]

U bRz R CHR L 72%, S —TEBICTE R
STz 50 £ FISH B & fisfiE, B FRGaM, sk
etk Aa7 )7 Uiz, WG & ZB) AT B RO s
i, BE < BEERRGE & I T D, HREITRIE < 1,
E#icBOTHREENE b0 0, “EIFRE AR
%, BHTHED LW RSB E RS, Lo T, [ZEE
Ryl R ) ORREE THNIE, BIE<EZTHD
ZEERERT D,

FE T, EBICE > THREEROFEREAN R 5721,
b ATRHHEEIN TR0 &, RaT s
NHRFEREBRLEENTRBY, TNOAENSERLED
S L7, ERICRaT VT AE, B - ELiIon
D YR ~OMEN (RFRE) BN THDH Z &R LT,
Fio, ZEYFEARY RO TN QR O Fi 4 FISH 1512
TREBRL, X Il HioEb2xNALNTZZ &b, &
BB —ENE LA EEEEZK U,

V. y-H2AX 7 vt A OHE

Y-H2AX 7 v A OFIEE Z ORI F ik % %5558 03T
DTz, y-H2AX &1, DNA {5 (Fri Z A48T DSBs)
WZHRAETDHHTT, EARNZ T THD H2ZA D—DT
H5H Y, DSBs WAEL B L, H2A D&Y > 139 U Mk
STV Uk H2AX (y-H2AX) NAER SN S, Zhick
D, BIEEFTICEE Y R BNEF Y, DNABEEIHRL
SELL IV R—bEN5, koTy-H2AX | DNA
DL L LT, BAMRR BB R OFHEIZ AV 51D,
AFEB D y-H2AX 7 v & A IZ1% RPE-1 A AW Sh, £
DFNEELLFIHBENTT 5,

(@) MAEE Iml DO 70% =% /) —/LZ T 105 REET 5,

(b) 1ml ® 0.2% Triton X #A1Z, =R TS oA v F=
_R—hL, MEEEOHZROMHEEZED 5, £ D%, 2ml
DV ERREEE (PBS) T2 BIMEHT 5,

(¢) FH—EYtt ; AT A R T AWRICHES SEIEAR
IC—WHUE (Fiv w2 U UEgfbe 2 b H2AX £/
Ja—FAHUR) BERIML, /X7 7 4 )V ATEY,
TR 2o, W T v v X—PNT 37°C, 30 SfEA v
Fa2~— k45, 2ml ® PBS T2 [@¥E#HT 5,

(d) 2 S guts ; REATIC THOBER ZIREUE (Fiv v
A 1gG-FITC ifk) #¥ML, XT 7 4 L A THE,
TR 2o, W T ¥ o X—PNT 37°C, 30 HfEA
X o2_— 45, ZD% 2ml ® PBS T 2 [H¥EHT 5

(e) BEYutaf DAPI IZ K B Yuth & IR CTITVY, 10 4filA
¥ a_— 5, ZF D% 2ml PBS T2 [H¥EHT 5,

O VT 4 TREEAT, BAN—=H T ATEHAT
%, FO®RENEMBECRE (K 4),
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Number of Foci/cell

= LET 8 X OME LET SBEERUFHRR O Mg ~D

X 4. BlER STz y-H2AX YA BT O Hif4.
IR N F G, y-H2AX YL SRk e & 7R

U EDOFINETHED T EARORENTIE, Image] X Fiji (ICHY
AFr, FOWIHURDJHIE (Foci) ZFtE LIz, AL,
ay hu— VR, BEHERBS 0.2 Gy, 04 Gy, 0.8 Gy Dt
4Tl olz, FORER, K& Foci (LF), /hE
7¢ Foci (SF) KO ER G OEF (TF) 258 L, K6 D
&9 7R BARAF N9 B FFEIRE R & Fe o 72,

Group 3 TF Group 3 SF
30 T T T 30 T T T T
= - mean+SD -
20 43 204 .
w
15+ 4% 15 -
)
10- 4 3 10 -
E
5- 132 54 -
0- T 0- T
> & & &
o & [ G S & &
> ) &
& oF X & P NN AN
Group 3 LF
a4
d 1 ] I
3 mean+SD
9
°
°
w
L
)
1
@
r-}
£
]
=

X 6. y-H2AX @ Foci B & s # 8 o B%

B, R IBET Sk = & 12 Foci M3 L bin O fi % b
ANTTERERWNCTERLIZEZA, BEMKAKE & BHITbin
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~CELET course 2024 WM& A~

FREWHRA~TT M52 ehnbho7c (M7,

VL. Yn—FFLEr57—>3y

BRAZ, IA—72LD07 LY ROERNTDI,
EOBIME LIEE R VBB R B E N AL, FE K
U722 LT, EDOTN—T A R—ENFIES) LR
Prieifiz B L TnT, 8 - L, ElRE, 6 LR
ERBEOEER O, LVELSHECrce s k)
2R WEBR K U= TN —TF 4 2T v i a o OFRE
ThHo7,

mm Frequency

» Control

Poly. (Frequency)

[ 3 5 7 El 11 13 15 17 20 0 More
Bin

X 7. y-H2AX @ Foci Y1 X & FREIC & D554 DL
Hi#hZ foci ¥4 X (Bin.), fit#hz U vy ML 5.
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(YN

X 8. FE - fmt (), & F) ©
ITN—TTF LYo T— 9 O+

VII. #ft$E

WS COFHES ISR - EL, EBICE > THIHTo
BEBTHY, BEFHEETHILIBMNE L OXFHITKE &
W L Ao, iR, Y, SLEBYy T —va Vi L,
ENLEBERDARNIO 2 BREOTEICHER TV,
D - EENEITHHABROEMFHEEICONTOR
HER 72 G L PR ECH Y, HEARBECTESER LIS
Lo T, FFEIZKHUHETREN Ch T, £z, EEDS
BRI LD ala=r—varvE@mL, J—T7U—7
ERBRLIEDN, ETERR/ICHMTE R b00, &
OO HFIZAD R BIRZ LD ET D IBKRYTE LI
LTz, LhLAans, EF -mEthAREL T2k
LT, HOWALGEHTHSDERTZNWI £ %9 £ FFET
Bol@ICRBTERD I THD, THEEBIT
BRSO M &, FEE O B AR DB CERET
WCR7ZEE, WNIEATOT FA NN TEHFAERE TV
WEMD B2 L, ZLTHBRAETH-Z L%
& L7z,

EE DX, AREHE T AT O U A W b He gt &
W WERil A ST, BIER TS CTEY #LA TW
70y MFRICE HICEETHIREE -T2,

9. KEM BT, Andrzej Wojcik £, 1k

(©2024 Health sciences Research.

@t AT

PR PRI SRR ST 220,

B AHET v 7T AL, LIRS E BRI
TR —DOXEOL EBM LTz, FI2ILRTR R e
FWERE « A N 7 RV LREH BB e v 2 —
ORI EMH B ED b & BIMPER L, BN
Wz RadNorm 712 ¥ = 27 b CELET 22— A LEHETH D A
N 7 BRIV B RE R T 98 % — Andrzej Wojcik
BRI N LET,

51 R3CHk

1) RadNorm 75— AX— 3 https://www.radonorm.eu/ (2024-12-13)

2) (UABEHE, THERS, MRTHE: EEEHEHHIC X 2 Mg~ R ER
fli-CELET course 2023-FNBHE 2 . (REFAITTE 14: 65-71,
2024.

3) Meher PK, Lundholm L, Wojcik A: Fluorescence in situ hybridisation
for interphase chromosomal aberration-based biological dosimetry.
Radiat Prot Dosimetry. 199: 1501-1507, 2023.

4) Raavi V, Perumal V, F D Paul S: Potential application of gamma-
H2AX as a biodosimetry tool for radiation triage. Mutat Res Rev
Mutat Res. 787: 108350, 2021.
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[Others (training report) ]

Effects of high and low LET ionizing radiation on cells
~CELET course 2024 training report~

RYOSUKE SATO!, MAI FUKUSHI!, SATORU MONZEN™!2
Received December 18, 2024 ; Accepted January 29, 2025

Abstract: The authors participated in the Cellular effects of high and low LET ionizing radiation — introduction to radiation
biology Course (CELET) held at Stockholm University in Stockholm, Kingdom of Sweden from November 11, 2024 to
November 22, 2024. We especially focused on the lectures and practical training on methods for detecting chromosomal
abnormalities and DNA damage in this two week, and also introduce our own special experiences. This training program was
held for the purpose of learning research methods on the toxic effects of ionizing radiation on genes, and approximately 30
graduate students and young researchers from all over the world with different academic backgrounds participated. The
practical training was divided into four groups, and a group discussion was held on the final day. In particular, many opinions
were exchanged among the participants during practical training on dicentric detection analysis, mitotic index analysis, FISH
analysis, and y-H2AX counting evaluation, which are the world standards for biological dose evaluation. The authors were
greatly inspired by their experience at CELET, which led to their desire to further pursue project research in graduate school.
We would also like to recommend this course.

Keywords: lonizing radiation, LET, Biological effects, Chromosomal abnormalities, y-H2AX
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RAERIEZE 15(2) : 51-63, 2024

o5 11 8] RERSAFERE RS
ke

HEfF: 2024#9H28H () 13:00~
S35 BLRTERE RS 1 58E 4F KiEF=
REE 85 B2 GLEIFERKFEFEE)
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55 11 AR R AR R iR

(7275 L]
bV D
13 : 00~13: 05
R By (BLETHBERFHE)
Kl GE T

13: 056~13: 45
AT AR AET KA (o il and BT o R0FR)
&R A9 VBRI T IROA M « lkE - 072 ANEIZ T T

13 : 556~14 : 45

FER : M ELHE GLETPEBER R )

01. FHRRICBITDIEFHKEZ BB LRk X Z I 21—y a v
AIEE (BLRTR SR AR A 2 )

02. s IMED b 72 & T BIEHREHE T < BRIE R B D R O ZERER BRRE
RBILK— GLATRFEFAREZR BB )

03. 7 AU — b DORIEIREEAET D IR PREEY O ATeerE
PepEmFE (SRHZEE R)

04. X#EHWRE C57BL ~ 7 ZAD S IEE X OVE N5 Al 56 5 O M8 R
KR LT R FZRFP R A e AR FaE)

05. M7 YT DONRTT7T v a NRIEMEOEREY T Va2 W= R"T LFT

~2 FY T U RO
KINH7Z2 B GLRTRFEFREFR AL 7R
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14 : 55~15 : 45
BEf )W < et GARTERRFEAEA)

06. fEA~ & =% HW - F AR RHEHUIC 31T 5 & = B PR GWE O Fi A
AP GLATR P EAIM R RADINR )

07. REFHIEENORBEH T 07T 52 AV TG LIZ REEED KRR
NT A ERT L — BORK
REEF GARTERER R # )

08.  MEBHTEE KT HFE MO A HAEEHIZBET 25OV T
~QOL DHLHN S~
R THE GLARTRZERFBE R TER

09. MY UBIzBITF5E Y VEEOBEREFZIC X DiEWN
ATHEISE (SEHZE KT

10, HBEXKRIZEZ AT A ET A 7 AR RN T 77 - X L= AREIC

VaEwR 2
W R (GREZE KT
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HRICBT BT K EEZE L
SRR B Y S a L g v

ORJIEE ", Er&EyE S IEsEe, Mk —", (WA T °, (FRkpsE 2

VELATR A E AR R GE R, 2 5ARTR

FRE - IS ERBE L —,

PILRTRZER AR R AT et

1. B8

R GEF R I SR DEIR AR D
7O, R RN R T A 7 T
A 3R ORBeREREMERT SCER) 24T O L ZE
%, AWIIETITHRIAEE T /) FEERT
(CRAE R 38 ) ST B s 1 2 J+ ) 9 & 3%
A IRF DI BB REAERT X 2 RET T %,

2. 5k

FPHGEFIE 30km BN B ER
BRI L O t@ Ak bR OfER% B A U A
MEL U R 7 b %472 12, IR T, QIR
NEMKE, QBEEKE ME+EF)),
AE LSRR OWFRI DO I 2 L—
a & FE LT,

3. HER

O JRF D GEE R E S B B i AT
D BERETHUBIRFE 5 km[E N DA tEAL
fax 2 1 CANFTE B 23 A) 23BESEXT 8

(©2024 Health sciences Research.

ERVERIENLE LD END
Motz Eio, BB RN%IT, ik
SRR B R L SR AR I hE D FF e 1 G rloR
PR 120 JR) & thasf@mubhink 43 4 CAPT
EEEEL, 049 4) WEEES MBLZ 0 D 2 &
Nhhhotz,

@ #HAERE WE+HFET) ANk L7z
FNKEFZOERE=—XITINZ . EE
U A7 NEOIRRE L IF &A@k iask 3
. BAKY R OEWia ki 14
AR O XNV E LD Z LR
MmoTr,

4. BE - 1558

VX a2 b—¥ 3 USRI B REE R 3
TOBINANL 2R ET H Z &N D, 2
o DT —ZIIERRTE L EE LG
DR ELFREOFIFIIENESND L DI
LTWn<,
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HEE S 2

ML IMEDS b 7o b B E RO FRIT < SR E AR 2 2R O BRI ML

ORLIR—", A2, mYIERAE ", TAEE®, WA, ME%ER?
VEARITR SRR AR R AR U R
LSLRTR R FBEREEITTER O R EBANRL i,
TONRTRAIE < ERCEEHEERERE  F - LI ERAFE 2 —,
PILARTR AR BRI Fe Rt AR IR AR 2 iH

B 173 % BGE, & B D EVs ORI NS
SR REGRE (ARS) TRFRRRIETH D Ak pkAE % 214 L 7-.

127 uAF L (RP) I3 ARS = 7 AT &R

DRELEOT, LbL, AfEksReyy >R

BB R REGI SR I T, RPASK 147 BVs |2 & DRz g, % 7 B HIC

O MRS MR 720 ClEfedh R e c  BURL7ZEVs Thebmi< 30 HMAFRIT 75%

P IHE TEOEMAKFMIAICR AT  THoT EVs B L LTy 71 RNA

Eo, AWIETIE, 2O LCMlai @R (RN ICHB LTAD &, BfahRe b

REIZF G DMlasMa (EVs) (2 H L. & L7z EVs 213 miR-144-5p 23 RINICE £h
T & D ATFERITE EVs 23T 5 i TRV EBUERMITIZR VT H T ORSTEN

SRR A Bl L7 b b L Tm A A T AT 4 7 AR C
X miR-144-5p OHPAFEHIH]~DFFEH- 1P| S
2. 733% . R RS A IR T b ARS < 7 DIER

B X MEHIECEICED ARS w72 g i, BIS RP ORAGEEICIEm
ZAERK L. 50 pg/kg RPIGHBROMIKNLIE % BVs WOUC miR-144-5p 28 “KMIICE S LT
BPEOICIYE EVs 2B L7z, Bz icHE LS g arepns e <7,

ARS ~ 7 AT EVs filitHik & ¢ 5- L T 30 HHAE
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[T 3

T AU — b OREIRAE 2 AR 5 IR TAHTED O " HEM:

O ilFnts ',

D, A,

AL e 2

RHSFEREIRT, AR ESRR T, O R R P R

1. B8
REEHIL. TRV — bORT —< U A%
M ESELHOICEETHD, LL, TAY
— b OSEE BT e B AR & I AL E A
FIELBWZ ERMETH D, A7 u~ b7
77 4 —HE&H (LT, GC-MSMS) (2K DR
HAREHPED D FEHTIZ, K 500 FREEORHTEY &
T ERTHZ LN TED, £ TARENL,
R HEm J2 UV — 7@ T 5% > I —idk
FO IR PAGHEED D IR T — & Wi T 5,

2. ik

AW REPEONTT A — | 2T 4D
=R g b L— R A O R TR E Y
B LT, RIZZ VT F = LD MIEEAT
S7t%, GC-MSMS (FyiEtddfERT TQ-8040) % H]
W TR RETPED OMBRRAIENT 5217 5 72,
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3.HER - BE

TAY — hORRNG 467 FEEOHFEY &
R U7z, 3B S — X o i bz R P ARG
FEMID T 17 7 A VidRE 2k L IREARH
WCBET 2/ VI FUmA6.1 %, =714V
2 (42.2 %) . 7V B LA (47,2 %) D3RG
VAT BICIR T LD, £, v —X
VB ORPRBEDIT, T RLF U
(284.5 %) &L ZDONRBEY (N=V L~ T
g 32917.7 %) MAA BTN L7z, JRAPAETE
VMOE=2Y U 71E, 2T 4 v a VEEOR
FERFHEMER &7 2 ) — 2T Tl  Hx iz
FATAZANEEDANLICOAREEZS
ND, S%ITEBICREREOT — % LE#H I
T SIS T AV — b ORFEERICFIH T
Y —IVERRET D,
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55 11 [ PREER AN IR S R 2 Thak R

THEE 5 4

X MBS C57BL = 7 A DB IR L ONE NG EME O
Ha AT

Ok 52K,

(PN AT RE 7 1, MDIKJ_DE%iT%% i

T

R IN PN N e P v SRA RN g S RS =D
P BLRT R R e R I e B A fﬁﬂ%ﬁ sk,

POLATRZEPUE < ERCE A EREAE  CF

1. B8

KRB O R 2 0 E < L 7o IR I A o
MUIEMRE (ARS) & FEAES %, ARS DIER D—>
(I E LR OREITEIR T 2 | BN 0 Mg
A X DULIED 8 D, 2 E TOHFFETHE
L v AT EETEHABEE REICHRE S E
HZEBRHLNE TS TS, & AL
WX < % BN Z 2N IEEO LB &
MR fRT T2 2 L 2 B E LT,

2. 75k
~ A (#E) % 3HE(0, 4, 8Gy : n=4) IZ571F X
ME g s L, 72 BERICEBNEDES X
L A B0 L 7, B P s O AT 1. 16S
rRNA SBA= D V3-V4 SEIRAARRY & L, Fddl &
figE L7z, Qiime2 L CERGET —& D /) A X%
PrEs Licte, RERSIE OTU a2 LT,

EzBioCloud 16S database 7> HANERALS D ZAHL
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CRIE S ERAE X —

EHEE LT, o BEO B ZERMEARNTIZ. Qi ime2
Z AV THEMT LRI D ZARIE R /3 & —
¥ MaAsLin2 (2 X B [AlG AT & 0 il 2 L7z,
.HER - BE
a ZRRMEIT, BBV 2 (CF) @ 4Gy B vs.

FERIRECHEZR DY . B ZARIE
ELIGEA B 3 (RF) OWFaLh . 46y #f vs. FER
FRER KO 86y HE vs. IEMHETHEEDN &
[E1) 53 BT CHRRE I COFAERICA B 2D
HOLE M LRER, CF BE O RF &I
Muribaculaceae (PACO01068_g) 73 Hj &K 171

X, CF &

-7, [H]

ZIME Z2 7R L, 8Gy BEC Ruminococcus J&
INEBE LT RS XA 2 g E Lz~

U 2 ORI A b AR 232 L
B & 78 & g o To, T S BREE O HEE TR R B
L7220 9 D, AR ETTo TV,
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[HEE 5 5

T T DN T TT v a2 NRIEEMEORE Y 72 Huni-
NRIANFT<2 RU T Y RO

ORANZ 72!, SHER !, AR, B &g °, TR 2, (I AR 12
VSLRITRTE « ERE R A PR A BN A R R,
POLRTRT: « RFBe R AR TE R B R L,
POLRTRT: - B < ERRESEHEERAE I - U ERAFT X —

1. 98I

AWFFEARRE D Balamuthis mandrillris (% H
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