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Race analysis of cross-country ski in nordic combined Worid cup and physical
characteristics of Japanese world-class skier in 2018-2019 season
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Abstract : The purpose of this study was to show the tendency of cross-country skiing in Nordic
Combined competitions and to discuss the difference in speed between Japanese players and winners
within eighth rank based on the physical characteristics of Japanese players. The fourteen 10 km
races in 2018-2019 season were analyzed. Overall finish times and transit times for winners and 4
Japanese players were retrieved from official Home page of Fédération Internationale de Ski, and the
segment times among the various points were calculated. Average segment speeds were calculated by
dividing the segment distance by the segment time. For each race, the speed differences between
winners’ average speed and Japanese players’ one was calculated. The subjects performed two
exercise tests on different days. First, subjects performed multistage incremental roller-ski test to
measure blood lactate concentration (La) and maximum oxygen uptake (VO2max). In another day,
they performed roller-skiing on the treadmill where the speed and slope were changed assuming a 10
km race, and the La at the time was measured. In many of the 10km cross-country skiing races at the
Nordic Combined, the winners skated at a fast speed in the early stages, narrowing the time difference
from the beginning. Furthermore, it was shown that the speed of winners increased in last lap. The
top Japanese player, who have won many prizes, was skating at the same speed as the winners, but
other players were skating at a slower speed than the winners from the beginning of the race, which
was the most prominent on the final lap (p < 0.01). Even though the top Japanese player’s VO:max
(65 ml/kg/min) was lower than other players, the indicator showing gliding efficiency was highest
(Vvoamax: 5.5 m/s). These results suggest that the top Japanese player use energy-efficient gliding

methods to suit various situations.
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Fig 1. The relationships between total rank and each event rank in 2018-2019 season. Left side represents the
relationship between total rank and jump rank. Right side represents the relationship between total rank and cross-
country ski rank. Open circles show all competitor rank and filled circles show Japanese players’ rank.
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Table 1. Physical characteristics and the number of winnings within
eighth rank in 2018-2019 season Nordic combined competition.

Player age (yr) height (cm) | weight (kg) | Winnings
A 31 172.4 62.0 13
B 35 169.2 66.6 0
C 27 170.6 60.2 1
D 24 174.3 62.6 0
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Table 2. The information of each race. TC, MC and HD represents “Total Climb”, “Maximal Climb” and “Height
Difference”. Time lag shows time difference from top ski jump player in cross-country ski start. Jump rank range

shows the range of overall prize winners rank, within rank eighth, in ski jump.

TC MC HD | Temperatures (°C) Time Lag (s) Jump Rank
No. Date Area Laps

(m) (m) (m) Air Snow | Mean * SD range Range
1 |2018.12.02 | Lillehammer (NOR) 4 420 29 43 2.2 -0.3 50 £ 31 ( 0- 101) 1-17
2 2018.12.22 | Ramsau am Dachstein (AUT) 4 352 40 40 2.2 -0.3 54 + 32 ( 0- 79) 1-14
3 |2018.12.23 | Ramsau am Dachstein (AUT) 4 352 40 40 3.0 -1.2 26 10 ( 11-  40) 2-12
4 [2019.01.05 | Otepaeae (EST) 4 292 25 37 -6.0 -7.0 22 +22 ( 0- 55) 1-12
5 12019.01.06 | Otepaeae (EST) 4 292 25 37 -6.0 -6.5 47 + 24 ( 0- 77) 1-16
6 ]2019.01.11 |Val di Fiemme (ITA) 4 384 37 44 -1.0 -2.0 62 36 ( 0- 106) 1-17
7 2019.01.13 | Val di Fiemme (ITA) 4 384 37 44 1.1 -0.2 58 + 36 ( 0- 110) 1-23
8 ]2019.01.19| Chaux-Neuve (FRA) 4 344 20 34 -3.0 -4.0 59 £30 ( 0- 102) 1-12
9 [2019.01.26 | Trondheim (NOR) 5 1390 | 40 40 -6.8 -5.9 47 +£25 ( 0- 82) 1-13
10 |2019.01.27 | Trondheim (NOR) 5 390 40 40 -6.0 -7.3 78 £ 27 ( 34- 102) 2-12
11 |2019.02.10 | Lahti (FIN) 4 412 32 36 2.6 -0.5 91 £ 55 ( 0- 148) 1-19
12 |2019.03.09 | Oslo (NOR) 4 360 32 56 -1.0 0.0 38 + 22 ( 2- 76) 2 - 15
13 [2019.03.16 | Schonach (GER) 4 | 400 33 34 14.0 -0.9 40 + 14 (21 70) 2-21
14 |2019.03.17 | Schonach (GER) 4 400 88 34 2.0 -0.3 65 * 26 (17 - 91) 2-22
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Table 3. Practical roller skiing treadmill protocol.

time (s) 45 30 45 30 30 30 30 30 30 60

grade (%) 2.5 6.0 10.0 rest 5.0 2.5 rest 8.0 rest 2.5

stage 1 (85%) 5.43 4.25 3.07 2.36 4.25 4.72 2.36 3.54 2.36 5.43

speed [stage 2 (90%) | 5.75 450 3.25 2.50 450 5.00 2.50 3.75 2.50 5.75

(m/s) |stage 3 (95%) 6.07 4.75 3.43 2.64 475 5.28 2.64 3.96 2.64 6.07

stage 4 (100%) 6.39 5.00 3.61 2.78 5.00 5.56 2.78 4.17 2.78 6.39
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Table 4. Average speed of each lap in World cup all 10 km race of prize winner within rank eighth. Upward and

downward arrows show significant differences relative to previous lap speed (p < 0.05). Upward arrows indicate that

lap speed increase relative to previous one, on the other hand downward arrows indicate that lap speed decrease

relative to previous one.

No. Aren LAP Speed (m/s) ANOVA Result

1 2 3 4 5 df F n?
1 |Lillehammer (NOR) 6.49 = 0.19 | 597 = 017 | {568 =007 | {595 =015 T 3,21 60.8; 0.90
2 |Ramsau am Dachstein (AUT) 7.25 £ 0.16 | 7.04 = 011 | i 7.07 £ 0.09 — : 7.47 + 019 T 1.5,10.6 ;| 37.9 0.84
3 |Ramsau am Dachstein (AUT) 717 £ 019 | 711 £ 002 — i 653 =002 | i 746 008 T 1.2,86 | 157.4 0.96
4 |otepacae (EST) 757 £ 013 721 =016 | i 7.14 £012 — 688 =023 | 3,21 36.9; 0.84
5 |Otepaeae (EST) 775 + 012 | 7.44 =007 | 748 + 018 — 717 + 016 | 3,21 235 0.77
6 |Vval di Fiemme (ITA) 6.58 = 0.10 : 6.16 = 0.11 | : 6.03 £ 005 | i 652 =020 f 3,21 53.6: 0.88
7 |Val di Fiemme (ITA) 6.54 = 0.18 | 6.22 = 020 — i 599 = 0.14 | i 645 = 021 T 3,21 18.2 0.72
8 |Chaux-Neuve (FRA) 754 + 021 | 7.25 = 022 — i 7.17 £ 009 — i 7.63 = 015 { 3,21 11.6; 0.62
9 | Trondheim (NOR) 6.95 = 0.18 | 6.64 = 0.18 — 1 6.52 = 0.14 | | 656 = 0.20 — | 670+ 020 — [ 4,28 9.7, 0.58
10 |Trondheim (NOR) 6.82 + 0.30 | 6.69 = 0.29 — : 6.43 + 0.06 — 628 + 0.05 |  7.02+ 014 T | 4,28 23.3 0.77
11 |Lahti (FIN) 740 = 028 | 6.99 = 017 |1 7.09 £ 030 — i 684+ 025 — 3,21 16.7: 0.70
12 |0slo (NOR) 6.48 + 028  6.23 = 012 —: 638 £ 001 T :674 =023 1 3,21 15.5; 0.69
13 |Schonach (GER) 6.98 = 0.19 | 6.69 = 0.09 | {649 =005 | 665 =018 — 3,21 15.1 0.68
14 |Schonach (GER) 7.00 = 0.16 £ 6.70 = 0.06 | : 645 = 011 | : 648 = 0.14 — 3,21 35.8 0.84

Table 5. The number of total players and groups of prize winner within rank eighth of each lap in World cup all 10 km

race.
Lap 1 Lap 2 Lap 3 Lap 4 Lap 5
No. Area Total Total Total Total Total
players Groups players Groups players Groups players Groups players Groups

1 Lillehammer (NOR) 4 1 6 1 7 1 2 1

2 Ramsau am Dachstein (AUT) 8 3 8 2 8 2 4 1

3 Ramsau am Dachstein (AUT) 8 1 8 1 8 1 7 2

4 Otepaeae (EST) 8 2 8 2 7 2 3 1

5 Otepaeae (EST) 6 2 6 2 6 2 4 1

6 Val di Fiemme (ITA) 6 2 6 2 7 2 2 1

7 Val di Fiemme (ITA) 5 2 7 2 7 3 0 0

8 Chaux-Neuve (FRA) 4 1 6 2 7 2 6 2

9 Trondheim (NOR) 7 3 6 3 5 2 6 2 0 0
10 Trondheim (NOR) 7 2 5 1 6 1 7 1 5 1
11 Lahti (FIN) 5 2 4 1 5 2 4 2

12 |Oslo (NOR) 7 1 8 1 8 1 2 1

13 Schonach (GER) 8 2 8 2 7 2 2 1

14 Schonach (GER) 6 2 7 2 5 2 2 1

(9, 324) =3.03, p <005, 5 2=078), #FA
L —2A%HEDTH, KHPIHYA Y — FEIE
bl 7% -7 (L1:000 = 015 m/s, L2:-002
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H251, 20 3B LB T~ A FAHMITKE
<y F3FEENTEEERELTYA FAHM
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m/s, L3 :-0.19 = 034 m/s, L4 :-044 = 027 m/
$)o [AFRIZET D OXHTFHA LY — FIL, 4
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Fig 2. The average speed difference (4 Speed) with prize winners within rank eighth in each interval of Japanese
players. The plots lower than baseline indicate the speed of each player is slower than prize winners within rank
eighth.
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Fig 3. The average of speed difference (Ave ASpeed) each interval of
Japanese players. Baseline indicates same speed as prize winners within
rank eighth. The plots lower than baseline indicate the speed of each
player is slower than prize winners within rank eighth.

HA L, 20 3JAH B L T3 A F AL E b7z (p<001).
o7z (L1:-022 026 m/s, L2:-022 + 0.19

m/s. L3 :-029 = 033 m/s. L4:-048 + 035 m/ 2 fkhmE
$)o T H Y TIVHIREDRER, BT AITTN 1) HABEENEB LAWY — 77 A+
TOREIZBWT, 0 m/s EDEN: L M3 % Wi A B O KER E  (Table 6) (27”7 #%

DORFIZTRTOEMMIIBWTOm/s & DFEIH F R ZOBEIZIT > TV WS, FNENDIH
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Table 6. The results of multistage incremental roller ski test of

Japanese players.

VOZmaX V\/OZmax V4mmo\ VmeoI

Player )
(ml/kg/min) (m/s) (m/s) (m/s)
A 64.9 5.50 3.61 3.11
B 66.8 5.03 3.56 3.06
C 67.0 5.36 4.00 2.86
D 67.7 5.36 3.64 2.64

HTlRORELETER LD, RBRFER
= CIEET D, Vammo TIEHETF C, Vvornx B L
Vammot TIEIETF A ThHo7oo BB, Wil E MR
A OIMAFLERIREL (L, 3 XTOEFHY 1.5 mmol/I
K TH - 720

2) EERAHLO—F—ZAF—F Ak

HERRE DAL 2 EIC BT 5 K O MM+
FUERIEEE . OO E (Figd) 1 ORT . AT —
DB AP FLEREE L, #EF A A% 42 mmol/
1, ¥ T B 2% 14.1 mmol/l, & F C 7% 72 mmol/
I, BT D 72798 mmol/l TH o720 b, Wil
T BRI O ML FLBR I EE 1L, R COEFDLS
mmol/1 K TH - 72,

Fro, BRMEAT - VR THRODIEKIE, ETFA
A165 41/ 45y BEFBATI8THI/ 45y BEFHS 182
W/ 5. BEFNIMA/ T THolze BFAD
I FLER IR FE R DI D2 ki, fhod 3 EF &

16 o h
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EOL—Z (14L—2H 12 L—RA) TRADE
DAY — FOR#E % B MO RO A Y — F
I b0z, AOREMAHEL 2 5HAE L
T A= OFEAPBTFOENL, Vv TORK
FUZ LB YA LETENENOEFTPAY — T
720, TDY A LELHEODIZOIZ 1T HEOA
E— FWREL > TWAI MDD 5, T2,
FLa—ANHHEINTw5b L — A (Ramsau,
Otepaeae, Val di Fiemme, Trondheim, Schonach)
B2 4 2L 1 AHOAY - FEDOMOM
Haelde, A4 LEPREVL—-ZAIZBWTA
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Fig 4. The change of blood lactate concentration (left side) and heart rate (right side) in practical treadmill protocol of

Japanese players.
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IWVT Ay 7 A

E— FH R b Loz, %@@Wﬁ&%ﬂ
Blprolze $hbb, L—AfE BHIZY A 4
EIHTVHEELZVLDOEEZLND,

F7o, U EOL—2 8L —2) IZBWVWT

AL TAE = R 2o THB Y. TR
JICBOWTAEEN A= LTAE—-FEK
ELLEZERI DDA D WRAICBIT S A
Y= FOZLOEREE 2 5 & R L#
A ERI O A F T EAETFOERAK S

DONREELSDLEEZONDL, HHEFTA
= FPREL DL —AIIBWT, i Al

DFEDAY - FDIELDE %AD&, MBoJEE
ICHARTRNEWENICH B 2 &% 55 (Figs),
CAUE, EAEERT O R T AEELITIER L X
IHBAE—=FTIHELTWALEIEERLTED,
RAEERT ORI BT, EHTHEL TV
CEDRIEE NS, EBEIZED L) REFTHE
LTV 2o TRLE, R TRAE - K8
KRELBRABL—ATIE, KNEETFH7THULED2
LU EOEMEIEE L T 7z (Table 5), 2% 1),
RN EL#E» 2 FTICEMZERT L2 8
T, EFHOBITEIEDFFE L, REETAY —
FOSKRE B &) RV — A L [FEFRO B[ A
EN-bDEEZLND, TOMIZ L ENZ L
THEFORE (7uxhy b —2AF—D1E

0.4

0.3

0.2

Standard Deviation (m/s)

0.1

0.0

B2 L — A5 & HARNEF ORI EEER

B/ARE) Lo THEERAE-FPZEDbLZ
EDHEREIND, INSHEEZ DL, REEICE
L2 BTl &) 4EH (BFLA ) <
WELTVLE20, LAEFOL — AFOMEEA
E— FERODL1OOFERERL I EHIRIEBES N
5o

KWFEDOR R L o2y =X DL — AERIIC
OWCTFEFEHLE, L—AFETIE, LHEDSY
A LEZHODLIZOII L —ADAE = FHAEL
YL KIZL — AT L ALRTENEN &
o THELTBY ., mEICL—ARBETAIN-
FDO, UL —ADAY - K& B E
WO EIADS RS Tz

2. HRNEFLAHBLDOAY — P

AHBLDAY - F#EIZEH L THRANEFD
L —20Em% A5 L (Fig3), BTAIZIZEA
EOLV—ATAELTWLzH, AKERLEDR
Y'— N7 (4 Speed) 7% . HADBEHERFAEN
(£0.3m/s) THEL—AKLRHHEL TS
EDbh b, —HTEFB.C.DIZOVWTAHAD L,
BL—AKKXMDOAE — F# (4 Speed) VK&
CIEBED2NTWAEZ LD b5, 2.5 kmZAIZ
BUIFLXHFHAE - FELZRLTCHAD L, EFA
IZOWTIEX A E — F# (Ave_ 4 Speed)

4 5  (Lap)

Fig 5. The changes in the standard deviation of average speed of
winners within eighth rank in each race. Black lines represent the race
that speed of the last lap increased. Gray lines represent anything else.



BL =A%l L TEALL otz /20 TOK
XX 0m/s EDEVPALNG 272205
L—2%@LCETARAELEERMEAE-F
THEL TV LEZRLTWE, £/, TXC
DX BT, EEREOHMEN T 7 A% 5
ZENL, ENTNORMIZBWTAEELD D
HNWAE = FTEETETWARENH D Z L
Db,

EFB, C, DIZOWTIE, ZXMTFIYR Y —
N7 (Ave_ A Speed) 250 m/s & DORJIZEDHA S

Bl EN TN A FADOMHEERL T ST

O, TRTOXMEZML T, AEELD b
EERRLTVD, Tz, KEFFHAE - FEIZ

WTADLE, EEBIILI ~L3IIHITTAY—
RENYA T AFANKEL R, L4 TZDE

BEHIIVAFATINKEL o Tz, EF
CBIUDWBLANDAY = FENLI~L3D ALK —
FEIDOIAFAHMIRELL BoTn i, T
“bb, ®BFEB, C. DL — A5 S Pz
MFT (L1 ~3), AEBELDHBEVAE—-FT
WELTEBY, AEELD DHENAY - FTiE
FTELEXMPL N ENR) D2 Db b— A
WIEBLL DL — 212 BV, BRETAESE
DFPHPAE — FPKREL 2 B720, LADOKXHT
ABHELDAE - FEPESHIZREL RoTWVD
bDOEEZOND, FLALOXEZMEL T, 3
FB., C. DPAEEIIH L TEVAE = FE2R
FTERE LT, FEFIREECTE D RKIEEA
E—RFP/hswnwZ e dEzohb, EBIEF
B, C. D ® Vvouas (&, AHZLHL T\ 5%
A XD DL/IE W (Table 6), S 512, EEL )L
EENLANVO O RS b)) —AF—ETR I
BRI, BBV AN VO 2O A Y ) —

—BFEOHPKE GBRRNEEA Y — P&l
L2 DL nER>TwE Y, DF 0,
B.C.D I3 KIFEAE - FERELTH I LD,
ANEBELEDAY - FEZ/NSLT L 20T
HHLEEZLND,

I HR L2 E I Y vy TOREIZ L o T,
JUANY N)—=AF—DAY — N F 4 LDPE
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ThHID, FOAT—RMIALIZEoTL—AD
RG22 LN H EEZ 5N D, A
AEBBIBITLY v v T8 LUNORFOEH L%

HThrl, BBLZ61 % ThHY., BEBEA
BEOLHEUENY v v STAEBENICWS Z &

WbV vy THNEENTEZ bizhs
ANEHZ EFRABEDOALY - FTL =A% #H T {
ZLIZEoT, AEOWREMNEE L D LEE X
5Nb, — T Y% v TN E A1,
FPHIEWAC2DICAEBE LD b RERAY -
RCUWETELERHLLDEEZEZ BbNDE, FFIZ
L—AF#ET, AEBELDBIEIRERAY - FTHl
FELTWEH, TREDVHRERAE-FT
WETLIEIKRKDONDEAS, V¥ TH8
PPN A AL L#EFCAH8 ., EFDIZ
THTH Y, PEHY EORAEIIBWTRITr 0
AH YY) —AF=DHIBL TV, KT — AV
DAY % & T ORGEDHMERET & 72 08 L 725
HVEBEFCRBEFDIIL—AFBOKRER ALY —
F7 oy ZEBEEE Lawds, L— AR
HEELEABEOAE-FERD L) IHmETS
EVI) KRR VBN DS ) — /T, EFB
MY v TR ML Z TR LD 1 HDAT

D, BEBIEHEDAY — ¥ 4 LENK
ENT LTINS, EFBICHLTORY —
AP Y v v TOBMEIZED S I WIGEITR
ERAY— M ALETHD L, L— AT
WCAEEZ LR LIFEDAE =7 v THLEIC
HAHIENEZOLND,

3. HRAND y TEFOERIFEEE L — 2D
RIFFEDOX R & 7 o 72T 72 6 O KRR
BhEMDLE, 64 9~ 67 7 ml/kg/min TdH 72,
Sandbakk et al.* IXEFRKE L NVD VT 1 v
JaAUNA Y REFEIUAN Y P —AF—
FORKBFEREZLELTB), VT4 Y
7AYo Y REFORFENEII IR
M) — 2 F— (78.2 = 3.1 ml/kg/min) Zi&
LHb0D, 70. 1 3.8 (65. 8 - 74. 4) ml/kg/
min THhH s I EEHELTWD, ZOERITHIFET
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BH—TF—AF— 2L BMENFSNTED, u—
T—=AF =R Ly FINVON) hOENE EF
EZELTH. REORR L o BEFEOK
REEFBHGE (ZEATIIR ORI R & 7 o 72 EBR RS
LAVOEF LD SRR EHAICH 2 &9 I2R
bbb, DX HRARBRFENEIMERAFTY
ZLDORETAEERZLTVLRFEAIIOWV
THHET 2L, RABEEINEIIMO3I % LD
LIV D DD, Vvome 13 b B WEZ R L TW
720 U, ARV ANVF - TRKE RHE L
BCTELILERTIOTHY, BTFAT L
VE—FEORWIEELZ L TWAIZENEZLN
bo TV TEHL OO, EHfiffoL — A
TRERKBEFBINEOEH SITMZ T, A F—
WROEEH 8T 5 —~< v AHES L 2 LA
SNTHEY ., B EL 2bITE, TRV
F—WIROBEHPIINT + =< ¥ ADEL % RET
L ENWESNTYDE 7 AEOHGE 7% -
BT OB ARER L — AR & Vvoma O HE R
R EbETHD L, WEICBITS AL F 5%
ORLELPEBRAKZLANVTOZ O AN b
J—=AF =087 5 =<V ADWREST H—DDHE
WNTHbHIENTFHRENDL, EHFENIIEZ DL &
IANF—REOR LE LI, HNORHRG
MER% EhkA RBERDPEEST L DEEZ LN
TV, HINORHTIZ, HHNO pH ML %D
W WE ) ZEmWEERD Ve, I bar Ry
THELHFHETHILICE->TI bay FY T
WLSHIZ BT B ERRTHBEE DA & ) LN OE
FEALBES] V25T AV F —%hs o B S 12835 EX
ELTEZOLND, T/, M & 5 EEFRERE
O T ARIVF—FRICIIEET L EEZ SN, A
ETUE VBB RS E BT, AR
FWDOMESR RSN TWS Y, 512, M
MAFEEEDS 4 mmol/l LN O —E &M ML —=
TRIIIAT R ) 2 LIk o T, AMENRE

OB 2 TBMIME RSN 2 2 & 2%
HENTWD P, ZoRIE, BHIMAE%E
BN % Z LIk o THEREMRE 25 B L.
RICEBRERENPM LT 52 L2 RET 550
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Thbo MAT. EBEL )BT 7 IR
E B LSOV o RHEEET & L TR
TO MLy FINWEIZTHCIMER, 1EH72D
OLHHEZEFL VLI EPHESATY
BV, EEML Ly FIVIBEERITR - 2B,
BT A O M AR EE R OIEAMR R T 2
(Fig 4) Z& 26, ERio L) BN R
BT abolitllansd, LrLarb, I
SOERIZOVTIEE ) FMAINEET 250
EEZONLTD, SHROME & Lo,
GV T BILIANTFHRERONT DX
. ROBEHF R A N T4 FR, AT v THE
LEDFAITA v I BRER, wb®b [ED
FHI & -T50 % DL EFHH SIS 2 & A S
nTwz P et 7axhy b)) —AF—
DBEIZBIT I ANEF RS (WYL 2
T HEREMIC X > TEDOESLITIET L LD
RINL, 70272 M) = AF—FFR )V
TA YT AN, Y FEFIZERO I — A ZEE
S, ZORPIIBIT BIEEHEO BB % R
A 72FFZE TIE, 345 km O E H 24 6800 [1] D
WEYA 7 VPBE S TwE Y, a—2 70
T4 = VKW D R ) HAM LRI TE D B A5,
JNVFA Y7 AYNA Y FD 10 km DL — A |Z
BEEWZ B LB IZ 19000 @ OWEHEFA 2 IV ELT
BT LELD, DL BHRREBOWELEY
A7 NVEFITTAHEOICE, 14 27 VDIT R
F—HENL RN, THhDLIANVF-FEOR
WIHEH BRI R ) CENEETHS ), T
F—REORBVIEFEIIOWTL, AiffgEnH
W20 B RES 5720, GBI LTSI L
35,
FECHENIZILT S MLy FIVOWEICE
WC, BFAO4Ey MH (BREE 100 %) Ol
HFLER I LT, 3 BOEFO 1L Y
ME (GHEE85 %) &HBL THWEZIRL T
W7 (Fig 4), #TF A DSNOEFIETXTOLY
MZBWT, i FLEREE EE A% 4 mmol/1 %2 N a5
o7 (Ml - #F B 5 8 mmol/l, #F
C:4. 2 mmol/l, #F-D:5 5 mmol/l), MWitds



TABICHT AT RTOEE (VO2mixy Vvozms,
Vimmol, Vammol) [ZBWT, EF A DEA RS KE
WhIF TR WZ & (Table 5) #4E T 5L, &
B MLy B IIWEEIC BT B A 7 ) b
JEDE AT R EZTIER L, WEROT R
VE=RRIRNT LD THDLEEZ NS,
AR TIZ N Ly FIVOFEDREE S
TWizboo, FEEWZ MLy FIVIEETIE,
WL L DIFHELELL 2 SO LX) RIRT
ML R AR IR L Cvw b 2 e
EZBE, EBFAIZOWTIIVD 7 5 RHERHE
FEThoTh, TORIIZEDLEZZ AN F—H
BOLRv FIEORW) WEEZLTWSE I LN
MR IND, Joilk L7-FEBROWEEEBE L
WFgE?" Tld. I —AICEbETHA 2ilEl
PEH STz, SEORIES BHIZ X 252
TIEH DD WNRE o 1R T IR i E Tk
LT, Wil AR TIEZA—3—2
T=TA Y TOROFHTHY) ., TOERIZEDY
BFADA—INN—AT =T 4V TDOI RN F—
RENRENZ EIEHL 2 TH L, /2. EENE
MLy B IWBEIZB W THEA il A
ENTW/ZEEZLE, EFAIKLLFIE
REEIEDLECEERFEERLESE, Zheh
DIEEHETIZANF —HE LRI TR ST
MDD L, 2F ), EBERKIBNTEMAE
rHIET 720121, SWEIRESLETH S
W A a—A7a 74— R L — AREMIZE
bET, WEHMEZL S, ZAVF—%hED
BWEERZTHILEPEETHLI LNEZLOLN
%o BFB, C, DIZOWTIZRTA I EOHRE
FURDEZALTVDLZ LI ER> TS
(Table 6), L7 L7755 #F B.C.D DA —/¥—
AT =T A Y TIIBITH TR T—5FRILEF A
EHET B LR (Vvoma @ Table 6), & 5 (125
7 Loy B 3OV E T ol FLERE EE <0 L
BosEmmolze TOZEREBEETLE, TNEFN
OWHEFFEICBT LT ANF—RF2 kT L2
EllEoT, L=2AhoAY¥ =R EBL UL —
AHHETD A= MIDOBDDb0LBbh s,
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