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In recent years, research has been conducted to understand the mechanism of tornadoes, which
cause life-threatening damage around the world. By using a device that can observe a phenomenon
similar to a tornado, the minimum wind speed that can form a tornado and the wind flow occurring
in the device was investigated. As a result, we are getting closer to understanding a tornado-like
phenomenon that occurs in the device.
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In order to find out how droplets, called "drops running on the surface of the water," run on the
surface of the water, the influence factor was investigated. From previous studies and hypotheses,
experiments were conducted by varying the height from the tip of the syringe to the surface of the
water, temperature, and presence or absence of surfactants. As a result, it was found that the
incidence of the phenomenon varies greatly depending on the conditions as various influencing
factors are interrelated. Height, surface tension, and thermal motion are presumed to be strong
influential factors.
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When liquid shaped column collides with a disk vertically, it spreads horizontally and falls. Then,
a water film which has an interesting shape appears. This film is called Water Bell, because it looks
like a bell. According to previous studies, it was realized that this unique shape is caused by surface
tension and the shape varies when the speed of liquid is changed. However, what gravity affects this
phenomenon though water film falls has yet to be realized. So, we started this research to
understand the relationship between gravity and the Water Bell. Eventually, we found that the
internal energy of the water film may affect the shape of the Water Bell and so does gravity as energy.
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I tried to find out some ways to recycle used polylactic acid which is used as film or seat. This is
because we can’t say that the way to recycle as polylactic acid is efficient (only 30% can be recycled
as that state). Thus, I decided to recycle the acid as ethyl lactate which is used as perfume. In order

not to form lactic acid dimer, I think I can prevent the reaction by acetylation with acetic acid.
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We wanted to find the way to create the spider’s fiber. Spider’s thread is about four times as
hard as steel, and has a heat resistance which can resist more than 300°C. However, a spider can’t

provide enough fiber to create any tool. So we decided to research to create the spider’s fiber.
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Biodegradable plastics have become popular. I did the degradation and regeneration of polylactic
acid that is one of the biodegradable plastics. According to a previous study, polylactic acid
dissolves well in a strong base solution, so I used the ready-made polylactic acid to check if the
polylactic acid actually dissolves in a strong base solution. Polylactic acid dissolves as sodium
lactic in a strongly basic aqueous solution, thus I neutralized sodium lactic with hydrochloric acid
to produce lactic acid, and confirmed whether self-made polylactic acid is produced by heating the
lactic acid. According to another study, polylactic acid was decomposed by irradiation of ultraviolet

rays, so I irradiated polylactic acid with ultraviolet rays to confirm the change.
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FLHDNTEDNHEND D,
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[ 52854k 5] pSRERIOL 4
B U752z I L 72 BRIk D EIR & 7e > 7= D%, Figh o . § BCG @
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https://www. hst. titech. ac. jp/ meb/2009/PolyLacAcid. pdf
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I wanted to find out how “Carnation’s sleeping sickness” occurs. Firstly, ethylene makes
carnations suffer from “sleeping sickness”. This phenomena keep carnations from blooming. And it’s
known the ovary of carnations enlarge when it receives ethylene. So I experimented measuring the
ovaries after causing “Carnation’s sleeping sicknesses” and compared them. As a result, I found
“Carnation’s sleeping sicknesses” occurred when adding a specific amount of ethylene into the
carnations, also the carnation’s form(when a bud, blooming, or bloomed) influenced whether or not
the ovary was enlarged.
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In order to produce bioethanol, we used corn or sugar cane for its raw materials. However, it
causes food shortages. To solve this problem, we studied efficient production processes of bioethanol
by using "what humans don't need". As a result, we could not completely establish an efficient
method of producing bioethanol. However we can research efficient ways of each process. We are
going to improve the accuracy of this research and carry out each process continuously. We aim to
establish the efficient way of producing bioethanol by using “what humans don’t need”.
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We had interest in wagasa, a Japanese traditional umbrella. In the process of creating wagasa,
natural dyes that have water resistance, such as persimmon juice and, linseed oil, are used for
making the material for it. According to a study on the material, it can have water resistance by
using high concentrate iodine oil. We conducted an experiment to investigate water resistance,

focusing on drying time.
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Many different types of sounds are heard in our daily lives. In a previous study, it was found
that music affects the work efficiency of hamsters, with classical music providing the best work
efficiency. Based on this previous study, an experiment was designed to determine how the type of
music affects the learning curve of the organism. A learning curve is a graph that shows how the

time required to solve a problem decreases with repeated trial and error.
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I studied a way of distinguishing male and female Papilio Xuthus based on morphological
characteristics. I researched it by measuring body length, body weight, prefered taste based on color
amount of excrement, number of days observing the inside by lighting the bodies, dissection and
observation by electronic microscope. I detected that we couldn’t distinguish between male and
female through length, weight and days. However, there is a possibility that we can distinguish

between male and female through the amount of excrements and lighting the bodies.
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Disposing of used oil in the wrong way leads to environmental pollution and destruction of an
ecosystem. Although used oil can be used as a soap or biofuel if it is recycled, that's not going to
happen but it is only thrown away. Therefore, substances which restrain deterioration of edible oil

were investigated in order to reduce the amount of such used oil.
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In my experiments, I used three kinds of echinoderms to discover how to promote the
regeneration of echinoderm larvae. I did not succeed in producing Pseudarchaster parellii However,
regeneration experiments in which I used sea urchin Pluteus larvae found that regeneration is

promoted by using LPS.
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i~ a7 7 —URHAICBWTEERBZZ L VD EEXDH, v/ a 77— IEREME ML )
& HURIENME M2 ) O ZFEFANMEAET D, WBHER, 2RO~ n 7 7y —UNEEL TRV, GEMARKIC
BT ML BUCHEEE LT 5, M1 RO~ 7 v 7 7 —URRIEA K 2§ 2 & CTRHEMIRZ IS Ly
fbzftd, HAENER R O~7 07 7 — VIR Y RIELZ K S, O RAE MRS, £/,
~/uT7y—UEBOLTIETH I X —DMUROFAENES 20 | ERICIY RS EHEETIC
RHEMA THENE DN &V D5 (James W Godwin, 2013) 7226, w27 07 7 —VaEMHELTHZ &
THAMBEISND EEZX, v 7 u 77 —VEEHRLSE LK1 H D LPS(YARRI YT A4 R)
EHWTEREZI T2, 9IDICT HEIVE FTORIKEHWTEREZI T 7208, BEENKEL
T =2 DIEREMEIC R T T2 D ERITIIANTERE CHRIENWEELEN LI, 7HEIVE TP
I HFNT =D NTEGIZENTRIERAALGNLTWRWZD, ZOHIEEZHLNITLHE LD
IR DBIRE 2T > 7,

3. FHEZIPVEITOAIER
T HEI VY T (Pseudarchaster parellii) iZ/KGEK) 300m iz 4 B4
LEEEEO e M7 T BAYEEES, EIE, AR Sl LT
%o ABIOZEBRTIIALRE 37. 147 , R 138.02° | /KT 402m THRIL S
Bz LTz,
(B#]
HAEBRCHEZERTA27-DICTIEITVE FTOANTEREEZITS
oo LU, 7THEIVE T IRBARBERRESNTVERN, ATERBIIRIERAAZ LN TV W
Thbd, TODNTEEOTIEEZMHSI TS L LI, RERBROBIZEZITO.,
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[N T#EEOHEA h~Fe h7)]
. AZDE FFNGIIEE, FAOE FTF SRR E Y T,
2. 1=-AF AT T =% 1000 AR LIZ B OICED B UIIE A A, K <8R L2k 1 RS
T 5,
KI-AF VT T =2 DR WSS RE RES T A X L2 b 0% 90 AR L T, £
PRS2 05T %
3. MEITFIIIE Ay — LI L, RAY— L ERy N TRE LIOE T2 R RBIMREIRI N Z . X
(i <o
4, ZREEATER LI-1%. RZHEIN Inl H7-0 200~300ml OUEKAZMZ TIEE L. BHREET S,
5. 20°COIRESAET, 64 MMM 4 BRRD, FEIRIX 16 BeRE, SPHSAGARI 24 BERD, B HEFGARIT 36
Reffl, BB T U THAEIT 60 KA v F a2 X— 35 2B 615,
[(1-AFILT7T=2&IF]
t N7 QIO XINEA & TR L S, R TE AR VRIEDO REBIRFEAS, Bk o
HAWEIZ L 2R ATRER R BINC E D D, 1= AT T T =TGR & H 2 W & [F Ui &
D,

(RO

(B8]
R ICRERIRE 2 RO 5 & & bis, REBINZBINCZESED 1-ATFAT T =0 DR %
MBI 2,

THEIVE FTOIIE THEIVE T ORH THEITE N T ORI
(1]

KIBIZRARDEF LRI U< 8SCHMIRIE LB XD, £, ALBRKEOSBIZ LA b~F b T &l
U, b bTOINIMDIIREIIITH D720 1-AFNT T = BT TORUVMERITZRE N TE 2R

WEEZ D,
(]
A F¥F b FTOANTEREESEIL, ROFMIIH T TATRBEEZITH,
(#ER]
8°C 12°C 18C
1-AFNTT=H 60% K 35% 3K X
I-AFAT T =M T2%% K 15%52 K X
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c IIEIRFERR CTE 2N, T XTENZVIEATZY LTLEWREZITEL o1,

CINZIE S FEHEOREINRDH Y, HHKEN 1mOINDOARZRETHZ LN TE

- TS EEINC, IPENIHAHRICE Z 57

BRI T 2T ORMAIN TS . I &M R T & oo Tz,

(E%E]

S REEOIIT Y | REK E RBEAKTRS O TINTIEEAKICE EE0HT S0, ik L F < KR
DL TEY, A, DIXFZREINNREN-T-Z LD SCHMEIRE EE 2D,

A ATFAT T2 ABET R THZRENR TE DT & ERRAINI RO 2 IIEEN & EIRiE s & 5
NI o 22 e, THEIVE MTOINL 1-AF VT T = AT DRID 552K AT RE 72 i IR
TEEZD,

s TAEIVE FTIIANBODRBEEZT IAE RVINERBRONENRET L EEZ D,

D % b4 N D B 92 ks
(EBQ)
L)
FBONS, THEIVE T OINIRETH 572 DIRE THNLT < FIN I 6 7B /71
L BREEL D U IFMFARRNFATLE -7 FRE L WS {32 T, RESE DD OERE

(I

[i]

REZREIT 5 2 & TRINDIPDNHY | KEBDBBIDRNDT2OFRAETDHEEZX D,

[71%]

KB 8 COIRIET, BOFMICHITEEHEEZITH,

[R5 H]

1 {84/ 1 mL 1 fE{&/ 5 mL 1 {Ef&/1 0O mL
7 L—varh TRTER TRTER T RTENR
=7 L—v g U FTRTEINT T RTHINTZ BN T2 FEAE Lo
7=
(&%)

T L—va & LIEINERIEIC R AE BB RE NS dBENT LE-Te L EZX D, o, A
ELRMPSTAMMOER L UTHRIBIZER L TS FTFROTKENZEL TWD EEZXD,

4 HBUVIFFNTUI=DANIERE
YU I A AT 7 = (Strongylocentrotus pallidus) IX1FHE
o =T, AEIOFETITAH 37.24° | HHE 138.14° | K
R 337Tm CHI S AL/ AR 2 A L 7=,
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(B#]

HAERBRCTHAEZHEHAT L0, Yo 7 FA "7 o= NIFEEZIT>7-, LirL, U7 F

FNT U =D NTEISIZENTRIZITOI TR, S BICFEIR v > 7Ll (5~6 H) & SlE

(1~2 H) UAMEE STV RO T, HARMFEHE OFEII O EZ1T 5,

(AIERBEOAENT U D)]

1. V=0OH&EDEV I IZ AL, TU AT LZAORAT 2R R,

2. TUART LVADRITZIO RN & ZADNBRBER 21T 5,

3. FZI20.5mol DAL Y U LEEFEMA, TOBEEO X IIZH I EIZL THFABASTWNDH E—
H—o EIgEL,

4. M7 BIRS/ NS AR LTHRZ, JERR DRSS FLIRIRIC L 2. 5,

5. BT3RO FIZANTZEETL LIERIZENNZHZRT SIFHEATLE IO Ty —LIZBT, (F
T A A= L)

6. IINT=FE o7 EOWEKZERETT, #H LA TIIZEEIES

7. JIE BNy N THRVEDY vy — LIZ AL, MK TR & D 70 TIRBIR 2 IR A > T B — T —
Wz CHRT 5,

8. 18°COIIELMT 4 HMifaiL 2 BERT 10 43, 16 AMARIIE 3 BT 30 4y, BRMRIE 12 BERE. RGN
20 FE[H], 77U X AGhANE 36 IR, VT 7 AT 48 il A ¥ axX— T2 &b 5,

g4 00

£ wEa

e2i i 8 il

7 XA
Jifali -t TINT T AN
(Ai£])
TV I AFNRT o = ST, ROFMITHT TEET 5,
(#&8]
. R L fE{L/ 1 mL 1 {4/ 5 mL 1 @&/ 1 0mL
8°C 8 A C Ak 65%%E4 32%F4E
12°C 8 A T Ak T1%%4E 48%%E
18C DNEINE Z B7ehoTc IREINE I bRrole FIRIDNEZ 520 o7
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IR 12°C « B bml/1 IR D & & . BEFE T DMK b E - T,
N7 =OINE 105 mTEREC)H 2 F L A DIzxt L, U 2 F "7 =0FiiE 270 un T
WA 72, 7o, N7 U SICHANRBA T TICET AR EN - T2,

YoV I FANRT T =05 YN I FANT T =Dk

EIBRIZLLTDO LB TH D,

NG 20 RFfH

= FEt% 27 H#F'ﬁ

e

2 ¥4 63 151 WL 00 KER SREE 107 RS SR 128 5
(&%)
FEERAE RS KR 12°C « B sul/1 KN ) 7 A AT o =IO EER I EETS & B 2D,
Fo, BAREBHEICBT DY) I A AT o =OFEINIT2~3 H TH D, END, PEOEEIC
FEBENETED ERAEICEL RV, RTED EHENEY WD ENES 2D 2B XD,
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5. Y UOFAANT UG ZOBEEER
YN T FFNRT =D NTFEAGEITV, BE L2 128 B o7 VT o7 Z5h A % v C 3B

117,

[B#)

~ a7y —UNEM LT D ETHANMEESIND Z L AT 5, Ul L7k
[Fi£] -

TNT U AN AEDREEAN O Fr 7 Ofi A G L, K CERE
Lififk e, ~rm 77—V aIEHLEE0ERH 5
LPS(100 n g/mL) THIF L7z, F4LZE4 156 EIEBIEEZ1T O,
TNT T RN EOREIX A A (10) TUIWTT 5,
BELEHOESIZ(@—Q) — (@—0) TKRD 2,

ITIE A BRI

[1RE%]
LPS Ik o T2 a7 7 —UNEMHILEN D720 LPS 25 AT HK TEHTE LRI EAeEMEE S
5,
[#58)
Yo I F AT =FASETET
200 (um)
ik
A | 150
L
715.:1
iZ 100
D
5=
=y 50
0
0 22 50 75 98 116 123 145 163 193 221 214 263 288 302 (F§f)
e YK D P e | PS (1000g/m1)
LPS(100ng/mL) BN EL 72 HE T
800 (um)
/ﬂi\ 700
g
D | 600
=
=
500
400
300
0 22 50 75 98 116 123 145 163 193 214 241 263 288 302 (WM
e L TN =7 L 72 i
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(E%E]

LPS PN EFNTWAUEAKTEHE LIBEO T RHEN R poT Z Enb, LPS ZHNWD Z & THAENME
HEENDZENH SN, L, BAEZTRICUB LT OBRE L EHI ko TLE-T, K
ELTUTFTO SR EZ LD,

O LPSiIck~=ra 7y —UnEMHELINTE/Z2 LT, BRI oN~7 v 77 —UR5H-572
@ LPSITMIE R0, ~7u 77 —URNPRL L D LM< 2 & TRIENE X 2

O @%b Lz, BNEL o T LESTHEE N7 7 =OFHAEERTHAD,

6. NTUD_DBEER

(EE&1)

(B#]

BAEZRTRICUK LI FOBNEL RABRIINNT7 0 =THEZX 5005, /2. LIV ELH
EZEDHTOITLPS OREEE X TEBREITI,

(i)

TNT T RN ED RO F T OfiZz Yk L, AV AKD I, B---LPS(50ng/mL) , C---LPS (100ng/mL) .
D---LPS (150ng/mL) CHIHE L7z, L€ 1 SEIKRDOBIEZIT I,

[#58]
EE1 BAELEMOES
140 (um)
i 120
% 100
% 80
E 60
& 40
20
0
0 24 50 74 99 116 123 146 163 194 215 243 265 288 301 (W[
A B C D
C 2HDOREX
600 (um)
Pas
§ 500
)
5
400
300
0 24 50 74 99 116 123 146 163 194 215 243 265 288 301 326 352 (R
e 7 L 7= e L TRV

60



241 Wl 1% 43 el

C & DOEED S H—HNEIWE 99 R A8 X 25 L Uil L= O g L <720, CORTOE
RPN EATE TRICYIN L= FonE< ieotz, 72, DOETOEKTEENA LN,

(&%)

FBRFERN S| EEWIRE D LPS TRE SNI- 7T v A AL, FICBRR < U S ni=J5 o
BENHEL 72D Z EDPHEGRTE 2, LvL, U 7447 g =OhATYIN L TR0 5 O
HARDRPSTZDIZH L, N7 U =0HEITOIM L TWanhiolibE rolz, iR
Dt T EoEEEZ, RINEZFTRD, £, BTHEE LRI LPS OREIME - 7272 DI HAE
HE DK TN L 725 L VW) BIRNEE o Tz b B2 D,

(EB&2)

[B &)

P I FFNT o =OFAEEBROBRENS, L o RN ETHR D,
[Aix)

E--- Gtk 99 BFEIZ LPS (100ng/mL) THIF L, £ O% MK, F--FE5E T % T LPS(100ng/mL) THA
BL., TO®ITMAKTEE Lz, ThZi 15 BEROBIE AT,
(#5R]

EBR2 HALEZBMOERES
140 (um) FKICBET

120
i E #KIZET
L | 100
7z
% 80
D
E 60
é 40
20

0
0 24 50 74 99 116 123 146 163 194 215 243 268 295 320 345 (FfH])

— e e | PS (100ng/mL)
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Ehr 2 2O
4
&
)
s
=
0 24 50 74 99 116 123 146 163 194 215 243 268 295 320 345
E Gl e I L TR e | ) 7
— KT L TR e | PS (100ng/mL.) BT e | PS (100ng/mL) BT L TUNRUD
€|

FEBR2 OF CIRFERTRICELS RotlNEAE L, Bola~rn 77y —U0NE ) —EHEZRL
-LITEZLNRVDT, NEL RHDII~ /a7 7 —URNRIELRE -T2 L BNRKRTE L fwmo
F. RENEX-RREZEZZ LZ, AT 7 20E0REYET 5 2 & TE O EERIC 2
DM BD~r v 77—V, MLBO~ 7 87 7 — D3 RAEME THIE D SR 72 LPS 2 4%
T 572, LPS OIRENE WK THE LRI LV OWRIENEE 5, RETHEZBDSE,
PRI A TE AT 2 7 O AEDMBEE S LD A, RIEDRT X L7200 ET, 5RO A N L AR5
Z LTINS E LB XD,

1. HwERE

TAHEIVE FTOANTEBIIBECES eholomn, — e 7 LiENWHID LRI TH 5
AREMER B D EE XD, o, HFEFBELTZHETE LI LN Nholz, SRITBAESEDLT-DITE
Nz INTTIZERE | KD H DRETHEE LIEROERZIT I, S HIT, HIONORRAINIZROIET
NEIVE NTRHAEDOLDORON, RO NTRED L DRONEFTRD,

BAERCII~ I/ 07 7 —VaEEHLEES LIPS 2D Z & THAMEES NS Z L B™00 - T,
I~ e 7 —URNIEMHL L7272 TiEZR <L LPS 2R T Ao OICE X - RIENER TH D &
EZD, Fio, N7 SEWFORNEL oD R L, ) A AN T v =3 L
DD AHFLL TeoTe, TNERWHEOD =L DENELE X RRZIBRT 5,

8. &M
+ Macrophages are required for adult salamander limb regeneration (James W Godwin, 2013)

https://www. pnas. org/content/110/23/9415

« Transient inflammatory response mediated by interleukin—-1p3 1is required for proper
regeneration in zebrafish fin fold (Tomoya Hasegawa. 2017)

https://elifesciences. org/articles/22716
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- U = DI TR
https://www. mnc. toho—u. ac. jp/v—1lab/kaisou/hitoiki/uni—01. html

- b N T OIFRE & RIS AR
https://www. sci. keio. ac. jp/gp2010/practice/biology/detail00011. html

9. B
FREGESER A R A ST ORRAR, KENTE - ZOEEMKPEGRIRITIEET O AR —Hk, BRIFURTERR,

HHRREENE BRI Rk o 7 — B EIRET - BiE O RF AR, ~ ) BT BAMBRZ T L0,
IR I L T2 S o e RIS ICHALH L BT £
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JXT)DEIZCEFEFNS 7 OFIZDNT

Looking at the stationary insecticide that attracts insects by smell, I thought that the same thing
could be done with cockroach pheromones, so I planned research focusing on the effect of aggregate
pheromones in cockroach feces from previous research. As a result cockroaches were attracted to the
pheromones in the leaves, but no difference in the attractiveness of male and female pheromones

was inferred.

1. B

BWTH EHFEIREMOZEFZ R T, X707 20 THREILIENTE DD TIEARND
MEEZ, AT L Y I X TV OEOFTOES 7 2 uT  OMBIZER L, ELZFE LZ, ZD
R, AXTVITEOPTOT7 2 v B K EHTOENDIN, FALEAADT = v T OFFIIITER
TN LR ST,

2. MiERAE

O VELYIXTVORBOFA, A2 (FHE1,2)
fBERINOHAE1.0g TOBRML, A X —/,
HL<IEeH /—L&10ml Nz, —BajE L
etk B ERWIERIEEZEE 7 =T D
R & L=,

@ i LA RES 7 s a e O EE b ONE
236 % 12 $20mm X 50mm D AR IZA A A A
75 DI 2 YA EHEN THRGR S E A X
J—VEHRESED (BES3), vy —L (EE110
mm, HEEX25mm) O MHHI A NOE DRI TR
BYTIAFE /T AR E | M RAIAEE TN A
ALY 1), VBV IXT U ORBRAARARZN
ZFH3EDFEILAE S ¥ — LI AN Ty T iy

YL HREZEECEELDAMICEET - TWND

BHE3 (AMA) ‘
MZ305 R L7z, (BE4)

BHE4 (yv—L)

@ AARAAREZNTNOELT7 2 aE U NEWVTIHLDONERRDLT-HT ¥ — L O AN A XA ORI,
FCEHANZ A ZA DR &2 YA E - T AA R VT, FAAZAREN TN EL LD ARIZEE -
TW50EQ L RIFRDJFIETHEI LT,

R 71k

s @QTATH I TIE, SR Z YA R AN 25 7 U MIEWN 5025 % 5,

6 ~AlLDOITXT U RNHAEIT (+). 3EOHEIE (£), 2~0EDEHAIE (=) LFHET 5.

s @TIT A EHTIE, A AL A AMENEND T =0T NEE ST T X7V A R A ZRBNAT
BB a2 D,
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6 ~4COITXTYNNEEIT (H). SIEDEAIT (£). 2~0EDHAIE (=) LFHET 5,

3. BREER

QTIToT-2HICIL, + O MA47, £ DA £1 | 05 |15 o [mn [son

2 N = 7 = N 1[5 H - + + + - +

M8, — OFHmASETE 7=, (F1) + OFHEN p— " - - " "

78%LL EdH Y | 10[EH5[ENT TR T+OFHETH e + + + + -

SO T LIRS 7 = n B ORRE

HboLEZD, EE |+ + + + + +

THE |+ + + + + +

\ ) sEE [+ + + + + +

O TAT o 7eRHAITIL, + DRHAY10, +DFH oEE |+ + + + + +

- + + + + +

7310, —OFHEA10 (F2) Thod, F7-. (3%3) 1R
Lo(FE4) X TUOFRE A ZOHATOKE | F1 (QOFER)

KT, AT LICA R L AZRTHICEMBITIEEOE (%2 (59 [10% 159 |20% (259 [30%

WO, —EMERRV, ZofRITIFT I R4 |1EH |+ |- + * - -
I [ S ToR R e R DTG IR £ 2 A o A G = I i S S S I

R DU B B

R O - e e e e
AADZ =n B EBLONRAXT Y EWEIED a2 [+ |+ |+ |+
FHZEiERnEB R, ;

THZ LiFeniEZ o (@D

15% [20% [25% %)
1EE | * 2@+ = B 1 1 1 1EE [* 2 @A 2 a1
FRE DA R 1 2 2 2 F 2B D A R 1 1 1 1 2
EENEEY BEE 2 2 2 2 EEREEY LR 1 1 1z
* RO 7 F 2D A Z 2 B 1 !
3EE | A REOA R 20z e 3EE [ X204 2 22 2 2
F 2D H 1 1 1778 F 2D A X 1 1 1 1 1
NEE xx1ﬁﬂo>7rz B 1 1 1 4EEB | X2 A 1 1 1 172
F+ 2B DH X 1 2 2 2 FRAD AR 2 2 2 2 1
SEE | X 2El0A+X A SEE | X 204X 2 3 Il 2
@042 [ e | Il 0 ¢

#3 (D TOAFADEIZONT) F4 (BTDAZDEIZHNT)

¥ (R3,4) EHHICHLELRNSTETFRT VIFEHAIL THRuy,

4. HmERE

ﬁ#?Uiﬁ@¢®7Iu%y’%%Hf5m5ﬁ FALAADT = v E L DFEL N FER TN
EEZD, L L, TNV EROMIENRZ LD TEBMTEREZITHOLERS D, £,

2#7J®ﬁ’ain57:m%/®m TR E T D EMFEROMELEHD I XA THELRD L
EZ D

5. S&3Hk

4 FEOIAXT VEES T = v T NIRT DI LAY v O RIENF
RAA FoA 4t AR A e A S E B s
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1l

SRV YDILOOREREREBERA

We researched how does the density of nutrition affect the methods of albinism and re-symbiosis
of paramecium bursaries. As a result, we found that paramecium bursaries could survive under a
less nutritious environment to some extent and the density of nutrition has no relation with albinism

and re-symbiosis.

1. EF

S RUY U LAYOERNTITONS AL FAIT L, SR DIRENE D X 5 5 5 2 2 )
WZOWTCHIE 1T o7, FORER. HHIREOHERKET THLI R Y T U AUVITAGFTE, REDE
LI EEASCHEOR Z D LTI, 1ZEA YRR WT ERHER I N,

2. Fi

SRNUYOUAVEFERECTHAZ7u L 7 AL TEY, 7L 7077 U T OB ERAEGKD 2
WY DHEIZ LS TERAX—2GHZ ENTED, £z, AT 2 RMHITH 62T 72 5 TR,
HARR O~ BRI L > TAEL, 2 YUY DU AV s BitA L AR T2BREDOH L S0
FRBEITERICEBR L TWDE EEZ LTV, Fi2bid, 2 RU Y T U AURHSICRENTRILZ W
W TFICEPNZRE, 7 v L7 OMBEMEEMICEZ 200, ThEbIEREZ 200, ZORRKL
EGORERICE -T2, £ T, BRIEOFERENI R YU U AVOFREICGE 28 BIIER L, %
BraiToT,

3. =&

FERE L TUTDOZ L z21ToT,

(1) HUERIREE T ToFILE

(II) FRFBIRETOHFILE

(I FAEIC R EE AR FR 5y DPREIT & HiE
(IV) A{EIC BB R RER ) DIRIKEZ T~ D

EERAE

ZOFERBRTHEHLEI R YUY AT, AETN I 7 v EWRES7EY —E X ( https://iwakuni-
iju. jp/micro_seibutukan. html ) ZF|H L7z, T RV YUY AT o FaX—F—NTHERE L
TN D 22CITR- TR L, 78 L ZI2Oo0WTE, FHICREE LI R Y U U AUERR A =050
BEL., REVFIA Y —ZHNNCTZ LI EZROHLE, £, BRI, IICBF2AEI KUY 7Y A

N, AT BEEMMEA] (V7 vk I R) AEEERK 100ml 720 0.002¢ Il z,6~8 HEEWT
BLZ TRk, B LSBT 25X, X FU Y 7 U AT AEEN AL L72REED bk
Z72BZ &, Z7a L InNETEIN TV RWnWZ e Lz (R 1 6. B2 LIT, FE5OAKRD
T5),
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[SE8R T ] HUERIRABICE N2 S RU Y D U AL, LR 86 5 2@ L TIT 5 O9ili~2,
(EBRHE) RREOREBESZGUHBEPTHELICALI R Y T AT E | RESEZEZERNK
BKICIRETREB N DRVIRIBICT 2, 1 BIZ 1 EERKIZZ e LT 2%, 5 AR
LD 2B D,
(i) WE2SRRE T 2 Z L IZHERIRABII L < 2D 2 8D | REDEZHGLTOICHLEAEL Y bR
BT 5,
FEFD AL TV A ERIT R LT, EERRIIREICHED Lz, EBREMED 48 RFF%ZIIZI R
VYo Aiinial o7z,
(BE) RENEHDHOIZI n LT OMBEEL LI, BRIERPICREN 2 BIEROHERIZ M
IRRBHNPAREL TR LT B2 D,

[E8 1] AL RU Y DU A HaeREs 5206, BIENGRIITObLD a5,
(EB TR FEE LTI RY YUY AV E LTRSS 7 na 2= AREFHRHZ 0. 20ml, =t
A AGE 1 $EZ 2ml OZRBKIZEED LToKEEHR 0. 11ml 2532 Ok KU Y 7 U LT
HWICH -2, ZNENORBRE T OFEBEOEREZ <5, KlZE~ZAkI FU Y 7 U A
UEEERE 2ml BT 2 —TICAN, JulLb T E 525, ¥, Julb 55252 L(C
£ 2 B BRSO OV CIRR D T2, EBRBHIAD D 24 Befii#%, 48 FEf#. 72
Hifd#, 7 0L I 252 2&EE a, b, ¢, &9 5, BERBICOWNTIE, 105
BE L. Inl 720 OFEEOEEEE RD T,
) EERT X0, RBEONDARVESITIEZ o LT 23R L CRENEED D, H7RsEsn
L TOHREIIATONICL < BAENMTDNS,
GEEY 7T 7 offtih, B8 Inl H7- 0 TRONZMIERZRT,
TOrZ7E0, raud=vubhrb 255 I R YUY AUITSER LT, EBRBHG S
1, 2 HBIZIEENISERORRO S O (B A FEORD) AR AL, T OB FEIAE L@k
RohTz, BARITEEEIIED Licpy, FEBR T & belg U CR AR IE R T bz,

. JO0IZULZEMAIGE TEARREMA IS
14 o
12 30 ]
; 2\ P A~
— B
2 5
0
18BH 2HH 3HE 4HH 0 1HE 2HE 3HE 4HH 5HE 6HE 7HH

-G — el —8 b —C—de— e f g

HAL PE/ml

(B22) ARIEBRCTHWZ7aad =i (B 2) OLHI>RbOTHY, — iR/ anad=0U A
ORZH (Efg3) LIIRELRRD, TOH. 7 an A= ARERIRIZAOAEM RS -
LEWBMTbN ol B2z bbb, o, TELAEEKREE 52 -I RV DU A
T OWNEIBEARRDR O A ZEEDORIN R ONT-Z LD RKES DL ORE, BEEIERT NS
KEDEMST, HEERITY B0 D,
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FB T, D&, BIAETREY LEBECEbTWDZ ENbhole, T T, KENOREIZLD
EWIH DO LB 2 FERIL, VE{To 7z, EERIL, IVICOWTIE, BRERTIZEaicidAalb LT
VMEMARS LD AL, FR3EA L7 lRa IEfRICHIBT T X e oo, F7o, RRB TORERR CITE O 2
HIZREBTI/rn LI 25258 HERPITONTR/ONLRKEDBV RN, FIE L FERIZAL
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Recently, aging is progressing in advanced countries, including Japan. Among them, many elderly
people suffer from or suffer from various diseases. Therefore, I wondered if there could be a way to
prevent diseases from the point of view of food in light of the fact that the number of elderly people
will increase further. This time, we decided to investigate the link between cancer and food. Then I
thought I should consider what kind of diet and behavior I should take.
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Currently, there are about 9,000 types of genetic diseases, of which about 5,000 have led to the
discovery of the causative gene. Until the development of genetic engineering for genetic diseases,
there was only symptomatic treatment, but now there is an effective approach in genome editing for
some cases. Therefore, this time, we will announce the cutting-edge technology of genome editing
and personal views on further treatment. I want to approach the mystery of what is happening at
the cutting edge and what is ahead.
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We have learned about medical things since we entered this high school. Therefore, I was
interested in developmental disorder. Among them, I was interested in Autism Spectrum Disorder.
I investigated the characteristics of Autism Spectrum Disorder, the coexistence of Autism Spectrum
Disorder, the cause and treatment. We also looked at ways to coexist with Autism Spectrum Disorder .

1. [FL®HIC

FAUTEARIZAF L T B IEREROMER EICERAZELS 2 ENER T, 5F, FBIXT7T A~ 17—
JEBEREIZ DWW TRz, BHIE, b &b & RBEREEORMIEBIZOWTHIRDN H o 720 b 72, FEiERE
SRR B O TH BOICRERN 5 D 7 A~V B —EBEREZ DWW T T2, DI D 7 A~V T —JiE
BEREDOIREITX D -T2 b DD, AL TIET AV T —IEGEREZOW T I 53, AfFEAVOEFIL
R OBBICE LA TE -, £ L TER 2 ORISR A= 2 & T, BEDMRICES =
Ll poTz, £ TT AUV H —EBERIZ OV THI 5 T2, SRIOFENIETH S TH 7 AUV —E
BEIZOWTH oL H0 72K T, £, AVDOANCHHEML TUILL TZOMEZRAT,

2. IRAE
BEVE OB E SCEIZEICAR YA b BB LTz, 25 IOV T MG SCOREZICE £
éo

B1E T AUV —JEGERE S X

FERE LI, EENOETOMOEEDT-OICTEDOREN BN, SIARRE I EEI LN TE
RN, FEED B ORE SIS T, R DA IR, EBHIEENETF, LW o R BLNL D KRk
EDORHRTH 5,
FERDBNITIIREREED X A T I L > TRESEARY BEANXY 7 A (ASD) | EE K -
ZEHWEREE (ADHD), FHMEE (D), RESEFIEREENEGENLTWVD,

T AL —JEBEREIZV DD D ASD (Autism Spectrum Disorder) (IZd £405, ASD IE, “FREOHRE 72
CHEOMA RBETHENE - a S a = —2 g A BN A A=V T AL DEETH D,
BLECRL DA IR WEIH ISR B e <, D Z77b 0 OITEIR S EVWRAE LN, TRARED
AR OB - PR EEFE T D, AMEANY N T ABED I L, MERSCEEOENLN N D%
AN

NFIEFHE LU & B BARERI 25053 2 2 VD72 v > TW D OBl 72 FREDOEE T NEE S
25, HHbM HEN, FEEOREOBRERDONBANFTNEFNTH D, BFELEA TD NI
WEBSTNWEAS S, HARINTAETEZND DFEER DT 205, RAIZRY, RO O o1TEN Y
DR THLHDTHES LI LNIRDLZ b H D,

HAEESLTI 2= —va v OREEOTD AV NLIXEDE] LB TnDd AREZN—T,
FEMRRITIRELS, KEEIZEHOD TWD AOHFIZH EILT AV T — BRI > T2 LS d A b d,
T AT —IEEREDO NI, AV 0261 B0 EEDRTHWTHLHSAEY TIREAROTD,
WOE SN DBEDNDNORNVEEA ML AZIZ, O DREE, MRRRIIRE, mBMEREEFIC OR8> T
LES>LHbHD,

7



H2E T RN RO A
T ACGUA —HEFREC DT, - DT - BRI - R &

h.?x&wﬁ~r&ﬁ®%ﬁ
T AL T —IEEREC I3 ODREN D B,
(l)ﬂ.@kﬁﬂﬁc‘:@ﬁé(nm‘%ﬁbb\
MEFLaI 2= —2 g BT, RO > TRELAHMM LI-Y . 02Kk 2 il
ZERKUITHD, LEIANT AV H—EGEREO NIT, ZNH6DOZENHEFETHLHIDIT, HHA
MHIE SR HIZR>TLE D,

(2)H DETEOWEITHRN Z 72 ) OB 2 >
T AL H —REERE T, BRSRE ST VMEA D B S, — B A FE S 72 0loxt LTE
Rl 23 TE Z EADD VAT — 5T, BERNRNT LT3 LTI RNFEITTE 720,

(3) BEAEIER /S — AL g
B4 OFTEIRPEEICE L CIE AR DI — M 272 003 < | 5 HOITEINR 7 — AL L=
TV, ZNET TR, Wob &g R —r FIZIFEE EYRBOIEFNHEIZRDE N7 b
ZIEFNBEN DN DD, T, PHERZ ENEZ 572 = » 7122 0T WMEB L B D,
Fio, MMOFFHE LT, EETH-720, BEDBBTH-TZD, EORFELRbNL 20T
DT D, TOZ LML BEEEOESR, aJa=r— g oiEE, BEHORETHDLZ LD

D, (1) EIL) pra—EREosE
‘ g (BsEs) )
2. 7 AUV SRR RO RO N\ [mEosacy)
T AV I —EEREIC RN T W R, 4 od D, (AEDeEEm | 7 ok
(1) B OB - 5 ekicily” G
T AL H —FEGERE ORI b oo 7@ 0 L BB, B, Al . .
JFESE, BL3E, %E@k@%m@mﬁ#iw@A;@% B 725 72 Y Eﬂ%§>< %%%?

5, Fo. BCR LI WD E b B, FlE LT, 55 SVEFT /
ﬂ:u\éé:/r*34’7l/<°?“b\#U#VLKH&%’?D%Z%TH el e 3
O

R N [ SO
WCHERZR 720 35, RO D I2BL DY WO [HE i —

URZET-DN 720 EIROZ TN F 7 F 75 50n56H0-TLED B 1BEHOREE
ZERBHITND, BERETH, REXHSTZD ., IZBVOIEN A DI PRI T
HONRBERXLENRNE NS ERH 5, HHICLEVDHS

(2)RODI/NT 2 AR

A ACRHETI DR DA D DI WHAIN S D, ZD7, IR EFIE o720 FEDPAREHT
FREME S TPV BTN TE 720 m@ﬁﬁz’)vﬁ‘:@ﬂ“é Fo, RO EELEETHZ &
HLEFRZENZNDOT, AR—Y OEMEFITRE N0 D Z B35 5,

(3)FWVEEIIREHR N

BLLEAS & 5 FAIC I RE T H B L THRD MTe, L7223 THAMEESCKEEE D W EDTIZOV
RS ZENTE D, BEEZFE 72 2 L BB H 5 WITAHESEICA MRS O W iEe, Eo &
WIRNEEZEDLAREELH D, TO—FT, B—mbdH s, EERBELNRN-7Z EIZFEFTE A
MoT= v WBER RV LI KD EAURIEIC R o720 KBTS 2 AN AR AERICKEE & -
Lfbiwuﬁ®@%%%fﬁﬂot \%$¢L1wé:&%%%éhék@%%m&otb\4V

78



=2y bR = LR EICEITE>TLED LIRFEUENE DR EER LARTLIT bR E Z
HbdH D,

(HNEDAZ2=2r—a NTEHETTD

ZERNFO IR T REDATT BNEEZ 2003 < B EZR > TLED 20 dH 5, £,
Enb Ao TL DIERUENAREE T, REEICONWTWI R R 205D, 61T, BEO AN
LTI EHEIZH LTHES L TWDLO0DNLR0o720 | HEREREOZLIZKBI NN L3 D
o

3. 7 AUV A —EMGERED PHFE]

T AL —IEEREDODFAE L LT, K970 28—t R ED AN 1 SORSMRE L | 40 S—F
RO 2 DLL EOREIIRBEEZFF > TS EEDNTWD, TOMIZE ., ADHD GEE KA « ZEE) . ¥
EEVE W ARES) (DCD) . RZE, 119D SfEE, FEEE (RREMEFELE, LD) 2 LIXUIXOHMET 5, Bl E L
T, HABMRICBITAHD T2k Z L2k, AR E OEMBHN D L 910 FORETH
TFRES D DIEREFIET H L EbhTn5,

(4. 7 A~V H—JEGEREDFA

T AV H—JEFREDFRIRIZIZ > & 0 & bho TV, FK & L TR A8 EFIERICH
DOTIERONESDONTND, TN, IR RO ARITINOT KA FET 5 O~ 7o BRBE B &
FRHEICEBE L &> CRMBRERE & L CRBT D ESbh b,

F 77, 2005 FEICHEEEE LBIENRITSNZZ SI2E 0, EREBREDORR ST, R EEEO B
RBEBMRE IR ERENILS AOND L DI Tz, MOT, EHOXD/WT, DA et i
ISR 233 B F- & SN T E T F T B R ERE O FEEMED & 5 O TR W E LR Z T % ek
M2 TE T,

S HIT, FEEEICRET A ERENKEICHEZ, /X —Fy P ECULIERNH Y, REENA DT
IR ERE TRV E T 7R LT Rolz, ZINOLHEMENLOZKZZIT HERENE ST,

EDIDT AV T —REGREZ B O T RZEREN I Z TV D LS TW5D, 2006 4F & 2019 D A
Z R L CA D & HEEIZK 6.5 %, ADHD GEE K40 « ZBYE) 1359 15 fi5, PR EE RRIESEE, 1LD)
P 11,6 (Fic 2 T B,

(5. 7 2~ H—EBEREOIRHEIH
T AV —SEAERE DIREE T, BUE DS CIIRAN 2R IR 2169 35 2 ST E 2R ATRETS, 7208,
MEFtt T TEEFA TN DT, fllx DFESN—RIZHB - T2RKE « BEWRXIENHNEE I D,
Fo. RO TR, BENRIZR D T~ORMEFE LB 25682 TETWb, FHIMNGAAL
HERBI7:) 2T, FEBREZIBRTAZEITEH LWV B OO, WIS, REKR, 1D 27 L Rk
MEE THT5ZENRTEHEEDbN TS,

3. BEE

T APV —IEERE L A LTV IZIE, BOEHMD ZENRKEITIERWNER S, 207Dz —
VXY NAFIL L == IRANLNI ERD D,

V=X VAF)L L —= TR E AERTAEANEDREDY RN LEZ T ZDIZRNERNA
XNEHICETHIOZ LTS, V=% VAFA RN —=U T OHEE LT, A, TA AT v
gy, TAR—F, a—LT LA EETE, V-7 —F, BI—F, V=X LA ==/ ED
FHERS %,

OO MAZFRE L, EOXIRIEICAPLAZREDINEMD, stk RO, ExS555%

79



2 L, AESARICHEIG L TV, ZOZENREDOAEIEEZ LD BNITHZ LN NRKRY)IE L
5

Y

o

4. BEXH - 514
[(SHEBHET ) = 7 T AV —JEGRE) (https://www. fuseki—clinic. com/column/asperger)
(Y70 2455 (https://snabi. jp/article/19#afm50)
[E-~L A% k| (https://www. e—healthnet. mhlw. go. jp/information/heart/k—-03-005. html)

80



TA)— ~DREREREEE FAT

All athletes have different health problems depending on the field in which they are active and
their age group, and proper health management is essential for improving performance in their
games. Especially, "FAT (Female Athlete Triad)", a problem peculiar to female athletes, is a
relatively new field. I investigated the problem that each of them could have under the categories of
junior, senior, disabled, and female athletes. In addition, researches on FAT have not progressed
much in Japan, and therefore the degree of attention and development in recent years has been
remarkable compared to other fields. So I focused on "Low Energy Availability", "Hypothalamic
Amenorrhea", and "Osteoporosis", also considered the improvement measures from the health and

nutritional aspects.
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Birth is a miracle. As long as humanity can exist, we will be right next to that miracle. With the
development of medical technology, humanity obtained “Anastasia “ and has applied it to various
things. In the field of obstetrics and gynecology, anesthesia has been applied to everything from
cesarean sections to painless painless delivery. Painless delivery is a method of delivery in which
anesthesia is used to alleviate pain during delivery. While this method reduces pain during delivery
and speeds up recovery after childbirth, However, there are still concerns about safety in today's
Japanese medical system due to a lack of manpower and other factors. In this study, we examined
the significance and safety of painless delivery, and discussed the future of painless delivery.
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About 67% of Japanese high school students have a visual acuity of 1.0 or less. This
rate is the highest ever, and it is predicted that the percentage of people with poor
eyesight will continue to increase. What I paid attention to was the vision recovery
training I saw on TV before. Actually do a vision recovery training, I verified and

considered whether eyesight would improve.
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In the last 10 years, the number of healthy young women who have unusual eating behavior such
as eating fast and binge eating has increased. Studies have now shown that stress causes unusual
eating behavior, and that unusual eating behavior causes further stress. However, it is still
unknown what kind of unusual eating behaviors are associated with stress. In this study, I

investigated and considered the relationship between unusual eating behavior and stress.
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B [ER & BE2RE

In recent years, Niigata Prefecture has been facing a serious shortage of physicians. It is difficult
to increase the absolute number of physicians. Therefore, I thought that it would be possible to
realize sustainable community medicine with a small number of physicians by focusing on general
medicine, which covers a wide range of treatment from the acute to the chronic stage, without being
restricted by body parts or specialties. I thought that by focusing on general practitioners, who
treat a wide range of patients from the acute to the chronic stage, it would be possible to realize
sustainable regional medical care even with a small number of physicians.

I researched general practitioners, clarified why general practitioners are currently the focus of
attention, and the impact that general practitioners could have on regional medical care was

discussed based on the current situation in Niigata Prefecture.
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I wanted to research exercises that are easy to do at home and help maintain good health. I
chose jiggling as an exercise that is easily effective and good for maintaining health. Although

considered an ill-mannered activity, it was an effective exercise for today's modern man.
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EEORRENANE

I thought visually impaired person in snow country are in trouble with snow-covered braille block.
So I looked for a way for them to walk safely in the winter. As a result, it's hard to realize but I

could find some solutions.
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