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SHIRAKI Shunsuke', SHIMOYAMA Yoshimitsu” and KUBO Yasuyuki': Cycling training in an elite swimmer for
the Paris Olympics: A case study of cross-training. Japan J. Phys. Educ. Hlth. Sport Sci.

Abstract: This case study aimed to analyze the effectiveness of cycling training conducted over one year as a
form of cross-training for an elite sprint swimmer and to provide practical insights into this approach. The subject
was a male swimmer who currently holds the Japanese national record in the 100 m butterfly, with a time of 50.81
seconds as of October 1, 2025. To maintain and improve aerobic capacity while minimizing the risk of injury, a
total of 47 cycling training sessions (approximately once a week; 11% of total training sessions) were conducted
over a year. The main protocol of the cycling training was high-intensity interval training designed to elicit central
adaptations, such as increased cardiac output. As a result, both the mean power during a 3-minute aerobic cycling
test and the measured \'/Ozpeak improved. In addition, mean power during high-intensity interval training sessions
also increased progressively. The athlete’s performance in the 100 m butterfly improved from 51.93 seconds at the
2023 World Championships (pre-training, preliminary elimination) to 51.11 seconds at the 2024 Paris Olympics
(post-training, 8th place in the final). Although a direct causal relationship between cycling training and swim
performance improvement cannot be confirmed, it is likely that improved aerobic capacity contributed either
directly or indirectly—for example by enhancing the quality of swim training. The key practical insights derived
from this case were: (1) cycling training targeting central adaptations may serve as an effective approach to cross-
training for swimmers; (2) multiple training protocols for cross-training should be prepared in advance to allow
flexible adjustment based on the athlete’s condition, training environment, and competition schedule; and (3)
training indicators such as mean power and Time>90%HRpeak during high-intensity interval training sessions
may be useful for monitoring training adaptation. While the findings in this case may not be generalizable to all
athletes, understanding the background and implementation process may offer useful guidance for practitioners
and coaches in other elite sport contexts. Further research is required to investigate long-term cross-training
practices across other sports and various exercise modalities, along with the associated monitoring indicators.

Key words : elite athlete, high-intensity interval training, aerobic capacity
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L—=7DOFEEMNE, A—N"—2—Xc &%
fRFED ) X7 MAZENS b L—2 TR
THZTLTHD, HEDPERRZETHM N
— =V IBHIBENZHHPUNE Y F— 3
NEBEBNTEIEHEN TS (Anthony and Chris,
2014). Z7OA ML —ZVFONTHRE —RNT
ZHWHLNTWBHEEH FL—=2 7 (HifisH
IIVIR—=RZEHNRZY V) &, S
ZV IR L L CREED Y A7 MR T
&, FRIR ST — RO W TR E PRV
BTCHBHT L, REOFERZFICiNWTERE
MEEAENTED, AV Ey JIcHET 5 &
ST — MEHF L HENICID ANT»aEC
EHRHIBEN TS (Katy, 2024; Poel, 2022). 7272
L, ZOFECOWTHIGR TN 2 &k
FEALRL.

— )5, vkt (LAF Tivkl &89 ) T
i, 7oAl —= U7 OHEGEAKI VRN
(Anthony and Chris, 2014). ZDEK & LT, ¥k
MBI IR RS TOTR 1 2 HE S KRBT T
FIC F2 IV THER S %388 TH 2 b I 5
N3, chix, ENCHIL TR THEET 25 >
Z Y EERR A Y V7 EE) & i LT, JEH
WD DR RN ENE - i ERENS. §
bbb, BEKIGEIFRREN GG L, ZhICHED
HpEE - HIEIIR 2 —V ERERINTHBZ T L h
5 (Issurin, 2013; Millet et al., 2002), ki 5"
FL—= VMBI NDTVERR TH S LA
5. Flo, BRIED2MIME (BN K E D23
MR RER) I X BHEM N L—=> 7 DHIBEESH
PN EE—HICE>TVBREEZBNS. I
72U, BikicbnwTtA—nN—a—Aic k3 bk
B DEFIFERGHELE 5> THBD (Mountjoy et
al., 2010; Ristolainen et al., 2010), 7H A F L —=
VU REAT B ETHREDY XY ZMAILNS
FL—Z VT ROBAB XUk N L—=
T ORMEMNAREL RN, FNDBRART A —<
VAP ECDENEEEEZLND. &, L
ora X s L—=2713 vy g BN
HBELOD, ZTNEDOEITEFITAKN (i) T
DFEISWET, Z O NEEERER DN E Wz

% (Issurin, 2013; Tanaka, 1994), fHEH)~D L
—ZVTHROERIES NS VEENTVS
(Anthony and Chris, 2014). — 75, R TIE 7% <
AR IS B 2 R DS 2 3H > 72 T D 7
OA L L—=2 7 THNIEWERE I BfRR <
FL—= Y TR OERE DL T 9 < (Anthony
and Chris, 2014; Issurin, 2013; Tanaka, 1994), ik
ICEIENE B AR OWEZ & 72 59 AlHE
Mhd%. EHIc, HARRIEREIZEEEA > 2
AV 2 N = e N e A V|
BOREEDOEE/RENTED (Tomlin and
Wenger, 2001), HLZDAA LK L—=2 T DEN
M g2 Lickd/87 +—< A\ ELIRFT
5. LIh->T, HEgH N L—=2 V35K
FHCH LU THEN R 7aA R L—= v T OFRIC
%0185,
ZTTAMETIE, TV— kAT 2 —
ICHERHE R L—= 2 728 A LTc il Z8em L
A L—Z T ORI Y 2 FERAER D
Sz HNE L.

I 5 &

1. HERRES LUHENIRERA

AWFE T, 100m /NZ 75 A ZEHMFEH L L
TV 5 BB 1| A RSRE Uz, M5#E
&, 20224 6 HOMPLEFHEICB W THANT
FEEYIOMHRRETDO XV EREL 2 f1),
Z OUEDRS T HASRCER 2 L7z (50 B 81,
20254E 10 A 1 HIRfEE CTHARE). —7, £
D HFUETRERRIC S 2 78 L CLOR (2022 4
10 ), JEREEIEIBAVE S A1 L&
BL, PL—=vraEhm-olzwEedHo, HA
FUERZ BT LT B ARRBIB LA RT X TORIERZ
SIB 35 ICE->TWVS Q023 44 A AARET
). HIREH L —=2F HKIE 2015 4F (K1
R HHE 1 EFREOHE THEBELTH, K
FAER/TONRIEAA L L —ZV 711 3—
ANTREDA—)UT7 9 FiES) (Zone 5-6 1T HHY,
X 1) 7 1175 TV, KEFZEERD 2019 4 4
AW 52023 43 HE TlE, ®RKMEE (Zone
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6-8, X 1) DEIREA >V X—I)IN)V R L—ZF
BAA LN L—Z 2T LGB T L T
To. Uleo T, KREAFELDBOBIEH ML —=
VI, BRSNS Tk IS
mMlEBREINS A V2=V h L—2V T HHL
TholcentEng. WEHEBIUTAALI—
FIELHEED R L—= 2 T2 DNT, TR
M0 EDh 7D, PEOFANINEE > TV
LHRENH -, —JTTC, TOIFERTHIRE
L—= YT KBTI BEIEC TV | E K
LTW5. 202343 AKRIC, TNXTHIRHE
L=V TG LTV A LY T Aa—F0
ez, Tz AA La—FHh5HAR
REBIEIITD R Z Y T THBEH RN D
D, KEHO L= TWNHICES T BB
FEFERLAR—Y R A Y X —ICFE T %%
BTbhO, ElEA 2=V L—22 T O
FTUCHER L, Mgt OREREFITH T % Afsf b
L—= T DN ER LT .
AEBORERLIENE, 78 gD 1 ERfIcH 7z
% 2023 1F 8 A58 HiniR&EOHigHE ~ L
—Z VT Ixotz 2024 £ 7T H 28 HETE LTz,
2023 4 8 HIFfi COMRE T F i 26 1%, S E
180 cm, A 86.8 kg, 1ANRHAR 17.4% ((AHHRLT

EENRE

-

PHOwE

—Z1% 2023 4 8 A 30 HICHUS, InBody770, 1 >/
RT 1« Ty XUt) THD, 202347 H 29 H
DOHFUETHETIE 100m /N2 T T A TTEEA 19
i (518 93) TH-oT=. FD%, it (L
—ZVURIE) RTS8 H 14 HALHEEHE L
— VTN LTz, 1 120D 2024 4 8
H3HON) HERTiE 8 (517 11) (ERPET
5170 08) THD, 2022 FiC HARGERZ R LTz
HFSETFHELORRE ROl Th - /2.

FTz, AWPEETONET—ZOFIH & FHON
FCDWT, HAUKEGHEYE, W5, AALa—
FO 1 H&Ix 5 I [EHN AR —Y Rt > 2 —faef
BRBEDROERERTED, T0O L THEAIWIZE
R LTz,

2. BEHEM-—=-V/DEMN

HBIBAARTIC R LTS & XA La—F LD
WA TlE, TR TH 2B DmALERE (Rid)
DFEETCAA LN L —Z VTR TREE2HEO L
— VU TBPMER S TED, THIHES FAN
DX FEFRE LTV 5. 1 [OOSR CHERM7Z 8
LCHIEH ML —22 7KL, ZORENZEH
Wi ] EWSEEND oz, HiEH ML —Z
VI, AA LML= L g U TR D

i
Zone 8

; |
Sprint Interval Tr. ATP-PCr#&sEIG

Zone 7 Alactic Capacity

305905Tr. 1
1
Zone 6

30s30sTr. BARRBREH

1
HmiER O\D—, 2H=E)

Neuromuscular

|

|
IRERRE (ARER)
La/H" buffering capacity

Zone 5
2minlminTr.

Zone 4 HAESRIE S

4min2minTr.

Zone 3 1
FLEVE R s 1

Threshold Tr.

Cardio vascular pump function

Zone 2 1
Long slow distance

Zone 1
‘W-up, Drill etc.

ST

Peripheral muscle adaptation

1 EBEEREICIE U7 AN T 7L & ARSI % BfisE b L—=> 7 ONiE O CFERED
Seiler (2023), Tonnessen et al. (2024) & & & ITEHEIK
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BOVAGTFL—7EHMN LYY, AiRH
T)V A A =R =L E IS ERkIC A —
W7D R URTODONRETHS. —J7, 1D
WO BRI EREDNE <, BIIC K 5 RO =
DK EWTD, B N L—=2 I K B5H
DA IS WVWEENT WS (Issurin, 2013;
Millet et al., 2002). ZC CTH&IX, Hig#H ML
—ZVTDBHKD L— A2 A LICES 2 B8
BT LERELEVEDD, HEEHMRE DT
THRICHIRER OIS COAae O 1) 231
STEAEH ML —=27 (K1) THNUIAA L
Mo—=27DEmE, T5IKEL—AHORE
— FHERAC EED DS & =T E B ATRENED &
%] LEEL, HEEH L —Z VT D) 5§20k
EL 9%bb, FL—=VIMROEBRN
ATPTVARCR COHEES) DIEISIC K 2
(Anthony and Chris, 2014; Tanaka, 1994), AN
AeIom Lz AEH N L—= Y JOHMNE L.

3. BEETIMBLUAEEE

HifigHi b L—= B OMRE LT, HigH
T)Vd XA —% (Wattbike Pro) IZH5HD 6 77 A
N3 TANEEE L, &, HIE M)
B CIIR® T, FL—=FEE - L —
UM - B L — AR EREEL, [EDR
SRV U T i Rt U 7z

31 67X+

WRF ORISR Z IS 2 72Dl IR
B2 M7 — O HIE & U T Wattbike Pro | 5 #
D 6T A 7% F U7z (Grainger and Neville,
2020). £3, 6T A Mo TS5 D
W-up Z17 > 7z. W-up DF#ZIE 100 W 2 HZ&Z I
HHEICHES XS8R, 308 400K T3H
MOENATY Y b EiTb¥i. A7)V
Rrofafs (Wind) & 6 T A FDO~Y=27)L (K
ECHE) eV s & L. Waup 1%, 15 072
DRBZEEH, 6 BT A MLz, HEjH
WBAR YT 4 VBT RITHES K SERL
7z.

6 MDD — Tz e KIS S — (DA

N TesMP] L HEd . 6sMP: 6-s mean power) & L
TRdEk L, (AETHMEELTZ.

32 397A bk

RREMEENENNY —B X Ul aga 280w (DL
1 F\./OZpeakJ Lgd) OflEELT3INT AL
7 FhEL7= (Hanson et al., 2022). 6 #0757 A M& T
%, 15 ORISR A AaHiclns <
A SEEE, HiLiz. 35O T —
MRAET B LIS, @PETRX—AEHREL
Tz, TxbbB, w0 90 PRNE R T TR O
TREV T L, BP0 BRIERNICEDYE
THiEE LS BRI 5 L5 LTI X—=R¢E L,
T 20 iR B T E TR eI TREY »
795K R, AP OREMRER, BEHE
fiti U7z BRI 78T — D 95% ([H]Hi54K 100 rpm,
ZTOMREICH YT % A wind) & Uz, W54
EEIC 30T A MR LRz E LT
fesh, WA S FEO L THRERFRE L. &
B, 37T AMNIBITSB \'/Ozpeak [EAR— ZHEHE D
WERZFIRNT EDRBENTED, Wi
T A Mo TR SN KRN & A5
WEho Tzl LB HE TN TS (Hanson et al.,
2022).

3 DO NIGNT — i KE R AT — (2L
R3mMPJ EREL, HIXHEZ [%3mMP] &9 %.
3mMP: 3-min mean power) & L CHHIL, %ihd
LHIEHE L —= Y T OBEREDHLZB XU
L—= Y UREROBEE UTHMAE (%3mMP)
ZHWz. &8, THZ) £ LDE, &FL—
=27 O RE I EBIT AT RO ~ L—
SR EE LD THDB. NL—=2 T
FERICHOW S HERMEE, EETRHRMELZ3 0T A
N ORERICHEDEHEH L, WInIShERTE, et
SHAMIATCRE U7 (429W, 202347 H) %
FAWTRI U, PG AFEREIE, HBIREA A
SHTes (AE310SRC, X MEREAALD) ZHWT,
MR DIREIHTS D EXP E— R (MR AERSE
1) X0 s B REBEIEZF I Uz, B
BilEzZ sHHICH AL BOREKEN 20
T EOMEZ VO,peak & Uiz, DHIEKOHII,
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OMHE =% — (HION, Polar 1) Z W, OHEK
I EICH I LS BORE KEW 20 Y
Dbz R E DA e Uz,

4. BEEM—ZVJDOFL—Zr/7OMO
IWERIEIRR

FATWIZRICBNT, 1 iHHEZ &S 27201
FIRAKABRERE T —2 TE2mgEToay 71
VA=V L=V TDEHEENTWS TS
(Buchheit and Laursen, 2013; Thibault, 2003), Z®
FL—=>7% & L T 4min2minTr. & 2minlminTr.
EREL, EHICFD 2 DOED)HE A R
IKEOTWIF S KD, KD EHRED 30s30sTr.
30s90sTr. 22 %32 L7z (X1 FERHER). Zonel-3 IC
MG 2K - HgEED b L—=V T Wi
R E LT, ThbiERMRES (HilEEi b
fie, MR FarFU7E) BELCRT (Seiler,
2023; Seiler and Tennessen, 2009, D, ARFHlD
HEZH ML —Z VT OHMNEIIRZS72HTH
3.

HEHE N —=Z Y 3 HBEHI)VI A =4
(Wattbike Pro, HAY 1 7 Z%L) ZHW, FL—
=V F k5 B 1Z Wattbike hub (http:/hub.wattbike.
com) MHATA— R UK tex 77 A V2V
TIWTEICHRENY == L. FL—=V
JH 2 M E B 5 O0AEE (HION, Polar £ ;
Polar Verity Sense, Polar £1) 7>, Wattbike Pro
LT, 1T OB ST L.

Fise b L—= 2/ 71308 1 [IFEEE OSERE T i
L, RO b L—=22 T3 A A La—F &k
L, @RCTrL—=V A= a— 2O HEE
ST —) ZREAELR. &P, BIEkorL—=
YV IBREIC KD, Wattbike Pro D HEfi T & 5h >
e id o BT )V I X— 2 2l Uiz

4.1 4min2minTr.

4 53 3EE) 2 KR 3 IR R D RS R o
VER=INVNL—=Z I TH D, i GEES
7—) OHZE 70—80 %3mMP & L, [HlHzEE
120 rpm Hif4 & LTz, B, @E, KEO
EWCDWTIE, fefTi9E 254 1C (Buchheit and

Laursen, 2013; Thibault, 2003), MAZICHREH 4
DOMEEE WA V2=V R L—Z v TR
fiti U T e BICHE D EE Lz, DD
FEWVIREEZ R E RN S EEH /% T & THIERD
WS- e AREHOHEHE N L—=2 7 Tkt
THEAETO AN THB.

HEE O T— 8, 2EHIcDhES
HRT =R FNTFNFEM Uz, £z, e
(187 bpm) D 90% (168 rpm) KT 95% (178
pm) % Lol 7o EE RO GEHRR (LI TTime
= 90%HRpeak |, [Time = 95%HRpeak | & M%)
ZIBHEMTHM L &k, BHICHWZR
EDIAEC (187 bpm) (K FZEx SR A D F 5 L
F—=V 7oL T—% (202346 H) »
SHEL, SHREARIEIE— D% FHW T Time =
90%HRpeak 35 & U Time = 95%HRpeak % i Hi L
o, mEAREBRED N L—=V T F—2h5
G UERE LT, AHEFITE, RO
ZHES W ER T A bR Lishoz T
L, ¥2359 7T A N O DIEIE R A K
DK< 7% C &M 5 (Hanson et al,, 2022), kL
— =V OREEERAT 2 T E MK DY
LHI LTz TH S, Tz, MRMARZETT
H—afE (187 bpm) ZHW/zDi, FL—=
Z o i DS H & DRI & - T2
Fdr-0THB. DOFED, FELLTO—H
1% %)% L, Time = 90%HRpeak 35 & U Time =
95%HRpeak DFLHE L& 75 % i i OHEI Rl — O fE
e Wz,

4.2 2minTminTr.

2 57 1 R 3—5 Bl 0 R 9 s e
VE—INVRL—ZV T THD, mE GEENRT
—) DHZIE 7090 %3mMP & L, [EH:EIE 120
pm % & Uz, FE BN 1 4min2minTr. X 0
ERENEDD, ZOEEMENMCEFES N
THEO, ARSI EWIRREZ (R B 72 HY 5 i
X5 e THIRROELZH> T FL—=
JChBb. T, coTarid b L—=7
AmAEOREEF LTS, 2, L—RHi
D7 =) Y THNCE I 3 B & Lg%z S
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(80—90 %3mMP), JHISAEA T E T EREP >
T 3 YN RIFRBICIE A > 2 — VI KRS
FETES) (30 %3mMP) 2, OHEDAK 240
22K,

JEB) 1 8] T & (each bout, each repetition) -
BT —&, 2EFE) (1 set) Kbz P8I —
EENENHEH L F£/z, PL—ZVJ5ED
AR U Cimmn iz adik L7z,

4.3 30s30sTr.

30 FOiEHE) 30 FIRIEZ 8 [ FR LR D 3K 9 o
AV BZ=INV L=V T THD, RE GEEN
7 —) DOHZIF 100120 %3mMP & L, [Al5EL
13 120 rpm Hii#% & U7z, 2minlminTr. & FEE U T
HENE L, HAHREDOHRREICH HIAD S E
DD (K1), WERERHOIHERIREKS
(Buchheit and Laursen, 2013; Thibault, 2003). A%
BHNCBZHEHEN L -2 7 OFEHN EIE
B DEDD, 4min2minTr. 33 X U 2minlminTr.
DRI 7 M & & 32 H YDA BRAY EL ] 72 BEREANIC
8% fzDICHL D ANz,

HI 1 P OVENT -k, Elcbizb
PRI —ThThRE L. £z, bPL—=
VRS DIEEE L U T iz sl Lz,

4.4 30s90sTr.

30 FOiE) 90 MR 5 [MIRRERR D K9 gl
AVE=NN)V L= FTHY, HmE GEE
IS8T —) OHZZE 140—150 %3mMP & L, [a]#ig
Bu 1orpm pite & Lz, AE—RFAHT L —
Z VT EENSREROUEZ BN E L b
L —=>7%"T (laia and Bangsbo, 2010; Reilly and
Bangsbo, 1999, D, EEEMEARHEOEENK
TV, REHICBITZHEHENL—= 2 OTH
MeEE2800, FL—Z2FOHEFHLE;
F, WSO AET AT L aHNE LT, K
B CTHW .

HH) 1 [ DT =L, EEIChz5
ST = FNENSEII U .

n #% =R

1. BEEI—ZV/ORER

#1111, AL =207, ALY T AR
L—=7, HigHE L —= 27 OEfEEE &
UltREHEEHR N L2V JONREZ 4 7 AT
& OHAR (Phasel, 2, 3) I TORLE. HifZH
ML=V Pk, B0 N% IS L, #E
B TEICHBRIETFL, AALFL—Z2VTD
EEE L CEREWIE L. HigH N —22 5
KBV, R FEATO O LCRELE
4min2minTr. DV & LRI N £ < (e m), H
R N L—= 7 OHMNTH % HHEROEILEIH
5 72 4min2minTr. & 2minlminTr. & &b 7z 144
30 [ET, 4247 DN 64% % 7z

%2, 3, 4R (Phasel, 2,3) T EDOHRH
FL—=V T DORNA LR ZR Uz, EER AT
OF—3) VTN, BEOKEEEEKS L
THELIzEy > a YA &I 1189 DR 3
3 > 7z. Phasel Tl&, ML —=2 7 D& AN
Khizb, FL—Z VT ROMKEERL, BE
DB BB 3 B 2 B Lzt y
Ta v 19 Ed 9 [mdH 57z, Phase2 Tld, il
BERA VY TIVIUYOREICK D FED T T b
IV SEE LUy g VA 15 EH 5 [AdH >
7z. Phase3 Tld, JEALICDOHRMIRIIIC K D Hx
BEMF 3B E N TRV EIRET LT
A—R—DfFHZEmN N 6N5 Y>3 M 13 [
M7EH->7b00, 71k a)VOZEHEIZEKE
D1EyayORTH-oT-.

X 212, 4min2minTr. D 5 B K& A% 3 6T
HRELTZ 11y g YO T —0HR (7
ey k) L% Time%HRpeak (M55 7) 7R L
To. Jxd, 202447 H 16 HD® w ¥ 3 VI FEHH
INT —HEYNCHIE TE R o Tz/z8 (K4 i
EZWD, KSR LTz, FE T —IicDn T,
HEOT T N )V TH S 4min2min*3 & Efii L 72
W (2023411 H3 H) S L (305w,
3UW, 315W), SWREFEA > 7)IVI PR
T2HEELED (RIMEM), ZO%IEMHE
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340 -

320 A

300 -

Mean power (W)

280 -

260

@4min2min*3
O4min3min*3

(.\0—4/. L 08:00
| | ‘ ‘

B Time=90%HRpeak
BTime=95%HRpeak - 10:00

F 06:00

F 04:00

Time%HRpeak (min: sec)

2023-08 2023-11

02:00
2024-02 2024-05 2024-08

2 4min2minTr. D737 — 35 K U Time%HRpeak DHERS
4min2min*3: 4 733HB) 2 S3AEE 3 [FIFED K TH kb
4min3min*3: 4 773 H) 3 KR Z 3 EREDIRS T kb

Time = 90%HRpeak: FHE)HITOHTEDY 90%HRpeak 7% 2 7z REfH]
Time = 95%HRpeak: JEENHIDARAY 95%HRpeak %8 2 72 I

¥ 2024 4E 2 A 10 HOOEE T — 23R4

K1 47 ACEDR N L—= by g VBERBIUHEGHE N L—= T OHNER

Phase Swim Strength Cycle Cycling training (sessions)
(sessions, %) (sessions, %) (sessions, %) 4min2min 2minlmin 30s30s 30s90s Test

1 78 (64%) 26 (21%) 19 (15%) 6 6 4 1 2

2 96 (71%) 26 (19%) 15 (10%) 6 3 3 3 0

3 109 (73%) 27 (18%) 13 ( 9%) 4 5 1 2 1

Total 283 (69%) 79 (19%) 47 (11%) 16 14 8 6 3
&2 Phasel ICBIF B HIRHE N L—=V T DONE LR
F—=27 HRT— K "
H A W) (%3mMP) fi

20234F8F114H  4min2min*4 234 55 BRI RUCHIEUR 3 B 5 4 [HICHESS L H
20234E8F119H  2minlmin*6 273 64  FRER NP CEEE S EHS 6 BICH® LT HEN
202348 H22FH  4min2min*4 263 61 BRIEAR N CEEE 3 mIA 5 4 [MICES UTHEE, 4 BIH% 3 59 THiE
20234:8H25H  60s60s*7 392 91 30s30s DA & LT NP CHESIRRZEDD 60 7T
20234829 2minlmin*5 287 67
20234E9H2H  3-min test 428 100
20234E9H5H  30s30s%9 430 100 S8 R CHEEZE 8 A5 9 MICHD LT %
20234E9H8H  4min3min*3 302 71 SREAREET 720, KEE 2905 35 EL LTI
2023fF9H13H  60s60s*7 391 91 30s30s DA & U THE% NP CHEIFHZ EH D 60 1) THiE
2023fF9F16H  2minlmin*4 317 74 F=NU VIO, BEZE 3 EIE L, KEHIE 150W OEGEE) TE i
20234E10421H  4min3min*3 302 71 BEEBOREHTORS, KEE20HDE 3 ICEL UTHEM
20234104261 2minlmin*5 328 77
20234E10H29F  30s30s%8 488 114
20234E11H3H  4min2min*3 305 71
20234E11A7H  2minlmin*s 314 73 1 [EIHOKREAHE 100W OFGESE) THME, 2 B H LR @ D
20234E1115H  60s90s*3 479 112 30s90s ODEA & UTHE % NP CGEBKZ 60 #Hic < UTH
20234E11H19H  4min2min*3 311 73
20234F11/923H  2minlmin*5 330 77 1 [EIHOKREHE 130W ORGEE) THME, 2 [l H LR IE@EEE D
20234E11H27H  3-min test 435 100

4min2min: Repeated sets of 4-min exercise with 2-min recovery; 2minlmin: Repeated sets of 2-min exercise with 1-min recovery; 30s30s:

Repeated sets of 30-s exercise with 30-s recovery; 60s90s: Repeated sets of 60-s exercise with 90-s recovery
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£ 3 Phase2 IKBIZHIEH ML —=2 T DONE EAER
FL—=2F P ST—

B N W) (%3mMP) %
20234F12H9H  4min2min*2 309 71 @i (1750m) D7, [FECE 3 BN S 2 [FICHES LT
20234E12H12H  30s60s*6 502 115 @728, 30s30s DREZELS L, HEZ 8 RINS 6 IS L THENE
20234E12H16H  30s90s*4 570 131 @&z, mEE 5 E»S 4 IS U TENE
20234E12H25H  4min2min*3 315 72
20234F12J28H  2minlmin*5 346 80 1 [HIHOKEHIE 130W DOREE) TS, 2 (bl H LA IEETEE D
20244E1/15H  4min2min*2 225 52 AVIIVEUVHIORYD, HE RS HEE
20244E126H  4min3min*3 305 70 AVIINVIVHHIDRSD, KEE 257505 3 3IcEL LTHE
2024422H  2minlmin*5 340 78
2024426 H 30s30s*8 514 118 [EHEE7Z 115rpm TRt
20244E2H10H  4min2min*3 320 74 DHEGIERR
202442 14H  30s90s*5 627 144
20244E2H21H  30s90s%5 639 147 BURITH D728, 2 @il CHg o b L—=> 7 % i
20244F2H27H  4min2min*3 325 75
2024FE36H  30s30s*8 522 120
20244E3H12H  2minlmin*3 363 83 TNV VTHDRS, [HEE 3 EE L, REHE 150W ORGES) TR

4min2min: Repeated sets of 4-min exercise with 2-min recovery; 2minlmin: Repeated sets of 2-min exercise with 1-min recovery; 30s30s:

Repeated sets of 30-s exercise with 30-s recovery; 30s90s: Repeated sets of 60-s exercise with 90-s recovery

F 4 Phase3 KB ZHIGZH N L—=V T ORNREHEHR
r—=7 FPRT—  FEE

B N W) (%3mMP) %
20244F4F9H 2minlmin*5 321 % 74 GEAESEDRET Powermax Z ], 1 BIHOKEHIZ 150W OfHEH)
20244E4/16H  2minlmin*5 333 % 77 XEAESEDRET Powermax ZfE], 1, 2 [FIHOKEHIE 150W O#%HET)
2024F424H  4min2min*3 321 74
202445 H2H 30s30s*8 529 122
20244E5 100 30590s*5 638 147
20244E514H  2minlmin*3 372 86 TNV VIO, [B#EE 3 EE L, REHIE 130W ORGEE) TR
20244E5H22H  4min2min*3 322 74 RS 2
202446 5H 3-min test 440 100
20244F6H13H  4min2min*3 326 74
20244E6/426H  2minlmin*5 284 % 65  OEMESEDFETHL WattbikePro 2, FH/ ST —AV k& i
2024E7H5H 2minlmin*5 302 % 69  ¥[FE k-
20244F7H8H 30s90s*5 565 % 128  X[A I
20244E7H16H  4min2min*3 291 ¥ 66 XA L

20244E7/23H  4min2min*2 N/A 3% N/A B OFBETAE NS JZ2fiH, @O ML —=22 7 TET

4min2min: Repeated sets of 4-min exercise with 2-min recovery; 2minlmin: Repeated sets of 2-min exercise with 1-min recovery; 30s30s:
Repeated sets of 30-s exercise with 30-s recovery; 30s90s: Repeated sets of 60-s exercise with 90-s recovery

K5 6WTAMBXU 3T A NOFER

Date Body Weight 6sMP 3mMP \./Ozpeak HRpeak
(kg) (W) (W/kg) W) (W/kg) (ml/min) (ml/kg/min)  (beats/min)
2023-09-02 86.6 1257 14.5 428 4.94 5190 59.9 183
2023-11-27 85.9 1310 153 435 5.06 5288 61.6 185
2024-06-05 86.5 1378 15.9 440 5.09 5304 61.3 182

6sMP: Mean power during 6-s cycling test; 3mMP: Mean power during 3-min cycling test
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L, 325 WICE#E L7z (2024 42 H 27 H). 2%
U LR EEE S 02443 H 18 H) BXUZ
DIRER, 6 H 13 HICHBEOKHEE THEL 72
(326 W). Time = 90%HRpeak {ZDWT, FHI/8
U—DZ&EHE &I EZY, WinLzo, BHLE
DUEMNS, FHRT—0 325W I Bl U 7= IR
(2024 42 H 27 H) &, —EDfEZR Uiz, 753,
Time = 90%HRpeak (& 4min3min*3 & 4min2min*3
OYEYE Y v a Yy TENTRREEWHEERL
7z. Time = 95%HRpeak IC D W T, 4min2min*3
DS 3y > a YHETTENZENEWE
Lz,

KSIC6WTAMNEINTANDRERZRL
7z. 6sMP & 3mMP (&, #xHiids K CAHHIE OO i
77 & BHIE LTz 3 B4 C Tl L7z, VO,peak 1,
HOHE T 3 R T THE L, FHETIRAED
2o 7z 2 [A1H TRz sl Uiz, femOigl
&2 M H CREMEELEL, 3 [HHTIRREHEE
ek L7z

2. RALML—ZVF BT BEEER

# 612, %% Phase IC BT B 8RN 1 EM DR
AL L—=2F GE(EER) ORIk &
307 AN & RIS S L7z L — AX— R 50m
Z2A LRIz, 50m XA L, AALRL—Z
VT o 72 100m INR T 5 A RO 50m XA
LTHY, mifs5omid b L—=2 TR
kL T 5 HIREE DK TIKE, %Y 50m &3
B L— 282 m e L2 I TIkSNETH 5.
CORL—Z2 T, W7+ —< 2 ADFH &
UCEBHIMICEHEG L T\ izlzo, mieErRE LT
RLUTz.

3. EHDRTE
3.1 Phase12023 % 8—11 8 (bL—ZVFD
SAH - RKEH)

HAGETHE (2023 457 H 29 H) %, #92 R
DRBEFC L —= BB L. OB
TlX, bL—=rFkikic X 2 EMETERE DK
THES NI, B L —=V JEHE
DT\ VS EEY, S, KRR ZZEE L,
M—Z BV ERE L (£2). ML
—Z V7N B 3 E%, WIHLIREORE &
i 572 1 B HDOHEZET A (2023 4£9
A2 H) ZHMEL. VO.peak 1& 60 ml/kg/min %
HMAZ2eZYHOEBEE LTREL TV
&, FIFOMEITEER D & &M -7 (59.9 mlkg/
min). 1 [HHOHEHET A MLERIE, HEo7m
FbZzHuCHER L, EFC L—= 2 TR
fbl7z. 2 BOHERHE T A - (2023411 H27H)
&, 4min2minTr. 7% & DFEHH/ ST —HIH S I
F o LN OB L —AD 3 AT L —2
JEZWRSTHNTHERH T X b2 Efi L.
VO,peak 1& 61.6 ml/kg/min Z 208k L, — 50 A
R Uz, REIE TEEHXOMRL Thizd o
@ 3mMP (el T & HXHET L UEE T N,
ZTTC, FEHEEFIAALI—FICR LEEHE N L—
— VT OB - BEERD U R MERVE
A Tz,

3.2 Phase2 2023 &£ 12 B—2024 4 3 B (M45HA-
EI18HA)
Phase2 T, 2023 4F 12 HIC 17 H O &l &
B (B 1750m), 2024 4 1 HIC 14 HIE O @it
BfE (& 1750m) DHENTED, (KERERE

R 6 %% Phase ICBITF BREMNZ L EMOAA L L—=27 GERIEE) OEERIVKIERE L S0m % L

Phase Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 Zone 7 Zone 8 Total Rece pace 50m Time
m (%) m (%) m (%) m (%) m (%) m (%) m (%) m (%) m Date sec
1 9,650 (36) 2,000 (7) 11,575 (43) 800 (3) 400 (1) 0(0) 1,300 (5) 1,105(4) 26,830 2023-08-25 275
2 9,100 (32) 2,000 (7) 12,300 (43) 1,700 (6) 800 (3) 0(0) 2,050 (7)  875(3) 28,825 2023-11-23 272
3 11,150(32) 0(0) 16,200 (46) 2,400 (7) 1,675(5) 200(1) 1,700 (5) 2,030(6) 35,355 2024-05-25  27.1

Race pace 50m Time: The second 50-m time in a 100-m butterfly swim, with the first 50 m performed with progressive acceleration and the

second 50 m at maximal effort simulating race pace
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FEBLHEGHN —Z> 7070 sV EZEH
L7z (k3). kbbb, &ty raroHEE
OST—=) BT, R#zHSITET, ML—
ZVUE e eI 2L, 1HOE
HAEERICHREDNA >V TIVT U PICTREL, b
L—= VWl Lz, 427V YT 1A
HO N L—=2 7 TEH 8T — DK FOERE
Nnizh, FoBIIERICSE L (B3, K2).
AVTIVEVPFRBICE D b L—Z 2 JRHEICE
HEWME U, 3 Ao AligR&FEERESFE T
HEERRGN L, AfiET X MXD &Moo ML
—Z OB L =& 201 (518 23)
TN HERREICHNE Lz,

3.3 Phase32024 & 4—7 B (REH)
REJ/ERZRAT, K1 HEHBOKRERITE A
F—Z o FEHEELUE 4 AREEHRNL—=
27 3RO S B 2 [EIEE S DB TRID A s
BT )V dA—% (Power max VIII, I+ 3%t) %
HL, FEAT—QZHETERNEDDRE
DB EIEE & A% TH > 7z (186 bpm — 187
bpm, 187 bpm). 4 H& 5 Al b L—=> 7KW
L RL, HiEHNL—Z V7 TOHEITBRELT
Tl B2 A V7T, WYBEERGIC 3 [0 H O [igH
TFAREHEM L 202446 H5H). 3mMP &
VO,peak & 12 2023 4 11 H L[AREDIHTH D,
HBHMERENDHHFF SN TV S T & R Uz
2024 4 6 A 15 B S g LEIEDN IR E O, 2024
£7 A 25 HIZ/R) AlOBMA D &2 Uiz, 20
M, EAERICREI N TV ARV I A —4
(Wattbike Pro) &, BEAN G AV TF U REN
TWERNTEEH D, T — i & Hhg
LT 1% BERWVMETSH > 72 &h bl fE
L7z, E5IC, BlA b ERTOMSICIZREH
A ¥ 34 % (Racer XPR Electronic, Care Fitness
Inc.) ULHAREINTEDL>728DD, WHHEE
AA LA—F L DB OER, 77— > T =E
Ji& U C 4min2minTr. D8RI %7 2 (a1 U T i
L7z, ZORE, X&) ¥ JEENAL— AT
Eigho T Ll X D REMAIE EAD 59
(166 bpm), tICHfZE A% LMW TEED

Sl TOvwya UHEREOHIEHE N L —=
ZeRn, Fo 12 HiEORY HiGkEL— AT
Esfr G1# 11, BHARIAE) kol

v & £

AHEFID 515505 RENHIFIZFICLITD 3
DTHB. OBEFICE>THIEH ML —2
THRNE 7oA L —= 7 LTHEHT
LA REMENHZC L. @ REDa YT v
YRV JEE, AEREREICE
BTCI/OA L=V T ONBEMATIET S
WERH D, FOREHE Lz N L —=>F 0
FPalzERELTELCTE. @A NL—=
VIDEZZY VTR (8T —, Time =
90%HRpeak) I XKD, L —= 7 OISR
EREMHRET S EHAHETH B T L.

£, BkBHRECBAHEH N —= S
DMFICDODNT, HIEH ML —=2FICEk > T
AT DI TH % 3mMP & \.702peak 4k gl
&1 L L7z VO,peak MY 1 L7z BERIC DL TIE
HEM OB A, FE TS BV T KA
B FOERIGHIREISOEMRNAKE N E
ETNTHED (Maughan and Gleeson, 2010), AZEH
THENE L B h L— =2 7 D 64% DR
s 2 1 & U7z 4min2minTr. & 2minlminTr. T
HoT=T & Zoned-6 ITHMT B AL LNL—
o TmhVhiho el ks B L (K1, #£
6), HiH F L—=FIc XS0 EONED
AL D Om LIcE 5 UMD H 5.
iz, BUKDOL—RZ A L& 2023 G HFUEFHE
M5 2024 FE X)) ATl LA SNz 518
93 =518 1D, BXZF 50 WOMEE Tl HIEE
T 3V F— D EHBRE D 40—50% FEJE (Gastin,
2001 ; FKEHIEA, 1998) & &N THD, HifigH b
L—o I > CaEE o IcAEEEN N L —
AZA LD EICHS LizalgEEn b 5. Fiz,
MR L U THERMRE SR 1 > &
—NVR L=V RN —Z Ty v
VEDOREEOBEE /RENTIHED (Tomlin and
Wenger, 2001), HAXDAA LML —=V T DY
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WAL, ZRUCKSTRT A=V ANEE >
rAfRE R 2 6 ND. HEUS, AALFL—=
VIHD50m XA LB 35T A b LRI RE
Lz (%6). AEBRMEEIIOHTERICHHESR
DREFNE 75 2 B NDRE DA VE TR T
T &H 5 (Anthony and Chris, 2014; Tanaka, 1994),
KR DS AT > e AT O HFRE R L—=>
JEIAA RN L= UTEHNTH- Tz L
WA%. TNHDT NS, BKOATY V NE
Hick\WTd, HEEHE N —=2JIc k> THE
FMAE) GFRCHRCROEIL) ZHE$ 5 T Lidhs
BINCEEOS T + —< VA FICET BT LAVR
mwE N,

HigH b L —= 7 ONRICE LT, BT
ICE S TEAA LN L=V IR A RE:
THAHTENLIEANL—Z VT OB
%, BIZZTNSICEDLYTHBTIHENH .
AEFNCBNT, BEAGO L— X 2 @B O
Ml HiG b L—= 7 "7 5 5/ICE, E—F
VIDIDITHEEREE ETICNL—Z2 VTR
ERSTT—8) T EE LTz (Bosquet et al.,
2007). EAKRAYICIE 2minlminTr. O RIE% 3 0] &
L GEERHZ S [ED, 4> 2—7VURICiE 150W
PR ORSEE) 2 s 7 0 b VRV, DA
EWVIRREABET CHERF LR b 6 b L—2V
EZ S T2 £l o 2. 7z, Phasel D
FEARIC 3500 Tk 2023 (R THFURTHER DR ZEIALY
T, hL—=r T DIRIEIC & © HEEEMRE N O
THARESI NIz, HolzhL—=vF g b
JEOWT N ZIHRT 2K ICHEDOT O ~a
IV SRR AR AR, ARIRIRERE 2 A% U Tz
B8, 2024 1 HDA V7 )V YT FIEE
DFH& %17 > Tz, Phase2 O i &1E T, KR
FREODHE 70 b )V TOEMEINETH
> 7z (Wilber, 2014). % C C, 4min2minTr. T &
[z 3 mhD 2[NSk D 7% EDEEZ1T >
7z (R3). 25 LIl HH, SiiaEBsX
UA V7 IV YREEEZTE ZNL0H & [EFDL
FoskHE CENT—) WKELRK (K3, 2A Lk
f]). & 5IC Phase3 T, #@FRHC FL—=2 7
REHI->THE 5, ZTOBICHEET o al

DifEEZITo Tz, ixbb, HEHI)VIA—X
MA—EBETH > TEBREENRKEVGEEND
O (Wainwright et al., 2017), ZFOHIEHT)L T A
—Z—OEm FEHE ST — DR E U < d5E/)N
M) 72 iR B F Tl O ARG B B R
[ (620 EXFED Borg A7 —)b) ZEEEICHIE
LEMB AT LICEEZ T 2 08BN D 5.
4min2minTr. (&, EHBIRFEDE S, KIERED 3
B &, ) 1 [aIHOMEFRE N E T E
TeDRG ET2D LIGESIC, TOENK0 D2
NS KT T LicmD. TDd, vig
VIRHCHBEEFRE G 2 RV DIR <, U TenREE
TORMMNH L. LT, 2minlminTr. 3 R1E
BN 5 BT, OARECe BRSSO KOG 7Z2
RS LR D ORI A % Th 5. Z
D=8, HIROIRIE Tl 2minlminTr. 7 B eI
o AT, Z2LTC, ZOWEE%ZE LICHIZHT
JWAA—=2—DERZHELTXE N L—= T
DHEE ONT—) ZadBLEe R4, THE
v¥ay)., Lkh->T, TU—FERFICETS
b L—= 2 JEREEEENE, SR E RS DO
JEDWERZTH D, FL—ZVTRED
FHEEZ ISR R 2T, NL—Z YV TNEZE
BRI T 2 080D 5. DX S ICHEMIY
M= PRI TR VBA N L—2 7B
WTBIRMUCIE Uz b L—= Y T INEOFE & il
FIIEITH 5728 (Anthony and Chris, 2014),
H—M7% 70 b L TIERL, RO N L—=
77 k)L TR E, FiaTa bl
ZHEOBIRNZH L THEL T ERHRNE N —
ZUTWHFITODIENB LN B.

HIZH b L—= 2 7 ORIR CEE 3T —0.041
BEEED X, bL—=2 7 OESIRITOITRICHE
HTZ30HEENDH 2. RFHID 4min2minTr. T
&, W87 — & Time%HRpeak Z# €= X1 > 7
L7z (X 2). Time = 90%HRpeak & s L —=
JHIEOBHICDONT, FARNRT =<V AD
ZAbR L OMICHE BAHBEMRIAHREENTE
D (Oddenetal,2024), FlL—=2Ftvgr
20 IR 1F EHEF OB E BICIKT
L, Time = 90%HRpeak HVEHE L7z T & DV &
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N T3 (Rennestad et al., 2022). TDI &M b5,
BUE L7z 71 b o)L TRz fikFiic &=
2V TTHTET, ML=z
BIEHEICR DGR LEZBND. AFEHICHBNT
& 4min2minTr. Tl&, KRR Z 30 & LizGE
i, 1w raryHEXDE 21y g3 HT Time
= 90%HRpeak (55 #E L (42,2023 4F 10 H 21 H),
RER Rz 2 PICEB LGS 1y v avH
Ko E 2ty a HT Time = 90%HRpeak (3
WLz s (K2, 2023411 H 19 H),
ZTNENR L—=V T OIS U TV ATREN:
EE. — AT, ZNLURIE Time = 90%HRpeak
ISR ERERDE Uk o el DI B 220 7
ZlIREL ol e EZBNS. HEKIC,
F#iZ 8 7 A b O VO,peak 1& 2 [ H (2023 4 11
H27H) 5 3EE (2024 46 A5 H) TZ1k
FFFAEChEho 7 (K5, ThboT g,
2023 4 12 AWED 5 4min2minTr. IC &K% b L —=
VT ERDRINCAR R L, SEISAMER LT\
AIREM R LT D, AlEEERENZSLICHE
B3I L—=v77uba)zREL, ~L
— VAR RO BZREND S WA D, T
B, REHNCHBNTIE T ORHITCIEHER 2 B L
LTWizize, AEAEIEERENTWZ. T
£21Z, PL—=V 7Ok ZIES % LT
Time = 90%HRpeak (A HAGE= XV > JI5IEL
THUREMNH S, TOMIIDVTIE, SHBOHE
BlOEBEENROONS. FT—DE= XY ¥
JWC LT, 2024 4 2 AIC 4min2minTr. T 320W
e A CLARRIE AR D /K AEZ HERF L T Tz 7z o,
2 HD 377 A b & RO 4min2minTr. D{E
GUW) LHBLUTHREFEAIZG LTS L
WL, 7ARKDE NL—Z v T DOz B
Uiz, REC, BIERTORBOH 2 XA IV T T
Hiz T A MLz 25 G EHE), 3mMP
M L LIERETH - (5. A—)
7 NS T A FOHEE, FL—Z2 s
DIBRITHRD, BHEHEDOLENTH T B AR E KE
V. ZFDiz, AEFIOXSIHET T N a)LD
FL—o VU TR EPE= R T BT EICES
ThL—=2 7R KREMHURET Z T LN T

L, TANDOEMEZ ST ENTED
EWVWAB.

V F&o

AIFETIE, TVU— MBKA T > 2= 5
IKCHIEH b L—= > 720 AN 23R
L, 78Rk L—= 7 OFENE BT % RZENH
25T 5 EAAISEOHMNTH -7z, Th
F CHKERE 2 RICHIEHE b L—= 2 J A
DANGNSZ eidPaL, Bk TH-TH
TV —MEREO 7O A N L=V DV TCRE
MMM ENZ Z EIFIFEA oz b
HESFPIRETHD EVZS.

AEFNORGEE, Bk 100m N2 TS AIH
WTCHAR S ZH T 2 BIEHHRFETH O, HHIR
haRE AU C IR H O EINET & Efig U TREIC BB L
Rt etk EAE LTI EHEIIE NS D, —T
TZDOKUERHEFFT 2T L THEROEZ VA
5. WBEOV AT EMATHNS NL—=2V 8%
MR T B eI HEiEH b L—= 7 ®5HE L, W
R COARES) DO#InIc X 2 B2 MkRE 1D
bR ES, 1R 1 RIREEOMEE TR
7Dy arveERLl: (BNL—=V )
D 11%, £1).

Z DR, FEASIDIERETH B 3 T —
BLXURGBEZBEHGEE 3 [ OHEE O N L
(#£5), FL—=YTHOFE ST =& L7z
(K2). £z, AfgHE L —= 2 7 HMERT O
FURFME L EHZEONY BN T, L—AX
A LEHE L G1 R 93 =518 11). Hifzd -
L— =V BRI 5 2 T BRI TH %
W, GEsEMERE I om i X 0 iE#ENE U IR
B (HRXDAAL LR L—Z2V 708N EE 37
E) IcEBk Uzt @, Al REGEE R
FEMC L, S5 NI AFEIZLITO@ED
TbH5.
OBHGETFIC & > THHROBEINC X 5 AR

fehombEEHNE LIeHIEH N L—2 0 7D

R 70 AR L—=V T UTEHATES

AfREMER D B T &
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@BEEEOaY T v a v L=V T,
AMARIHER EICAEDbETI/aA N L—20 7D
N Z R 9 20BN D D, Z OFREICEH
LichLb—=v77m bbalzdE L THL <
L.

@VUANL—Z Vv FDOEZRY VFEE (VY
787 —* Time = 90%HRpeak) ICK D, bL—
=T DSR2 KENCHET 5 T & hT]
HETHB T L.
AREFHIORGH T T — MEKFHTHE TH D,

AN LEMEFEANE WA R NEDD, DL

FOMAICE S RER RIS L TED

ZL ORKOGTIHTEZRENNHS. KD

B, fhigih, MusEskgicks 70X L—

ZV T OFBER & ZFICHES BEEEOTE =2 Y

YT L TESHBOMIGRETH 5.

&IE

i
AEFlOFECHIZD, AiEE N —=2 T
KOPEDYR—h ek, BN AR—Y
Rt > 2 —fiJE A R — Y RS P O e
BIX G- HEBERY), AWM G- H
AEBERZ), WK ZIEZCHETE AR Y
T DERRICHE EHIP LU P ET.
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