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Abstract

The present study examined the effect of high protein diet programs (Protein =
2.0 g-kg '-day’!) for male college weight lifters on weight reduction in preparation for
competitions. Body composition (under-water weighing), physical working capacity (muscle
strength and maximal anaerobic power output), blood constituents and urinary nitrogen ex-
cretion (UN) of five male weight lifters (20 =2 years) were measured before and at the
last stage of the dieting. The period of dieting was 20 days. They practiced about two hours
per day, five days a week, during the diet period. The average daily diet contained 2424
keal (30.95 keal-kg '-day ') with 163 g of protein (2.1 g-kg '-day ), 81 g of fat and 250 g
of carbohydrate. All vitamin intake (A, Bj, By, C) and mineral intake (calcium and iron) in
this diet were higher than the Japanese recommended dietary allowance (RDA). After diet-
ing, body weight decreased from 78. 33 kg to 75.77 kg and the difference was composed of
1. 15 kg of body fat and 1.41 kg of lean body weight (LBW). Blood constituents (Ht, TP,
Alb, BUN, FFA) were still within normal ranges despite significant changes. UN was in-
creased significantly, but the difference between nitrogen intake and UN was positive (+
7.53 g). The estimated value of the nitrogen balance including fecal nitrogen loss (2.6 g)
and dermal nitirogen loss (2.8 g) was positive (+2.13 g). None of the physical working
capacities in muscle strength and maximal anaerobic power output showed significant
changes. These data suggested that a high protein diet program for weight reduction in
weight lifgters was not effective for maintaining LBW. However, it was indicated that the
decrease of LBW was not caused by body protein loss.
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Table 1 Physical characteristics of the subjects before dieting.

Subj. Age Height Body weight %fat  Body weight target of body
(yrs.) (cm) (kg) (%) class (kg) weight reduction
A 20 166.7 62.71 6.5 59 -3.71
B 22 169.0 65.77 9.8 64 -1.77
C 19 175.6 86.10 19.7 83 -3.10
D 19 171.3 84.07 22.7 83 -1.07
E 22 173.5 93.00 20.6 91 -2.00
Mean 20 171.2 78.33 15.9 — -2.33
+SD 2 3.5 13.33 7.2 — 1.06
— 103 —

NI | -El ectronic Library Service



Japan Soci ety of Exercise and Sports Physi ol ogy

Table 2 Comparison of the diet and Japanese rec-
ommended dietary allowance (RDA).

the diet RDA
Energy (kcal) 2061 3245
Protein (g) 150 88
Fat (g) 69 99*
Carbohydrate (g) 210 500* *
Calcium (mg) 1670 620
Iron (mg) 15.0 10
VA (1u) 8290 2000
VB; (mg) 3.71 1.28
VB, (mg)  3.60 1.72
vC (mg) 182 50

the diet : Values are the means of the 9 menus
that were arranged by the dietitian
taking weight lifters’ choices of food
into consideration.

RDA : Japanese recommended dietary allow-
ances for the light heavy level (1) of
physical activity.

- Fat is 27.5% of total energy.
** . Carbohydrate is 61.6% of total energy.
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Table 3 Comparison of the diets before and during dieting according to the nutrition survey. (n=>5)

Subj. Energy Protein Fat Carbohydrate Calcium Iron VA VB, VB, vC
(kcal) () (gkg™) (g) (g) (mg) (mg) (1U) (mg) (mg) (mg)
A Before 1737 60.3 0.96 48.0 260.6 361 8.6 2140 0.74 1.04 490
During 2018 142.6 2.27 68.3 197.7 1681 14.7 5454 4.77 3.35 204
B Before 2307 45.8 0.70 56.7 270.9 276 5.4 1159 0.98 0.92 604
During 2077 147.7 2.25 72.3 197.4 1681 16.2 7874 4.88 3.72 211
C Before 2782 105.4 1.22 89.3 382.5 1211 15.7 2203 1.48 2.42 257
During 2445 169.0 1.96 83.2 255.0 2323 16.3 8265 4.97 4.50 203
D Before 2850 101.6 1.21 ‘ 67.7 432.1 494 22.6 38535 1.46 6.74 134
During 2644 167.6 1.99 81.8 292.2 1976 17.6 8190 5.07 4.31 209
E Before 3214 103.1 1.11 119.7 405.0 451 16.7 33634 1.31 3.92 152
During 2934 187.2 2.01 98.2 307.8 2555 18.1 9448 5.20 5.05 213
Mean Before 2578 83.2 1.04 76.3 350.2 559 13.8 15534 1.19 3.01 328
+SD 570 28.1 0.22 28.8 79.2 374 6.9 18844 0.33 2.42 210
During 2424 162.8%**  2.10**  80.8  250.0**  2043*** 16.6 7846 4.98*** 419 208
385 18.0 0.15 11.6 51.6 390 1.3 1465 0.17 0.67 4

Before : averaged value during three days before dieting.

During : averaged value during the 20 day-dieting.

** . Indicates significant difference between before and during at P <0.01.

*** . Indicates significant difference between before and during at P <0.001.

Table 4 Changes of body weight and body composition before and after
dieting. (n=5)

Sub;j. Body weight % fat Fat LBW ALBWT

(kg) (%) (kg) (kg) (%)

A Before 62.71 6.5 4.08 58.63
After 59.45 5.2 3.09 56.36 69.6

B Before 65.77 9.8 6.45 59.32
After 63.94 9.5 6.07 57.87 79.2

C Before 86.10 19.7 16.96 69.14
After 82.04 18.0  14.77 67.27 46.1

D Before 84.07 22.7 19.08 64.99
After 82.84 21.8 18.06 64.78 17.1

E  Before 93.00 20.6 19.16 73.84
After 90.58 19.9 18.03 72.55 53.3

Mean Before 78.33 15.9 13.15 65.18

+SD 13.33 7.2 7.30 6.48
After 75.77** 14.9* 12.00* 63.77* 53.1
13.37 7.2 6.99 6.71 24.0

: Indicates significant difference between before and after at P<<0.05.
** . Indicates significant difference between before and after at P<0.01.
t : Change in lean body weight (ALBW) as percentage of total body weight
loss.
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Fig. 1 Relationship between percent of body fat
(% fat) before the weight reduction and
change in lean body weight (ALBW) as
percentage of total body weight loss.
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Table 5 Changes of blood constituents before and after dieting. (n=5)

Subj. RBC Hb Ht TP Alb A-G™ BUN BS TG FFA
(x10%)  (grdt™™) (%) (gdl™)  (g-d™) (mg-dl") (mg-dl™) (mg-dl™") (pxEq-1™")

A Before 554 16.2 48.5 6.9 4.3 1.65 12.8 83 50 321

After 556 16.8 48.2 7.1 4.6 1.84 22.6 78 48 455

B Before 502 13.9 40.1 6.8 4.4 1.83  16.1 84 45 173

After 512 14.3 40.6 6.9 4.6 2.00 27.3 79 63 314

C  Before 544 16.3 47.3 7.1 4.5 1.73  14.6 98 183 274

After 533 16.5 46.3 7.3 4.6 1.70  17.8 96 77 623

D Before 490 15.7 45.1 7.0 4.3 1.59 12.7 89 90 102

After 504 16.8 45.7 7.3 4.6 1.70  18.8 94 56 287

E Before 492 15.3 445 7.5 4.4 1.42  13.3 98 210 196

After 512 16.1 45.7 8.0 4.6 1.35  19.6 95 127 337

Mean Before 516 15.5 45.1 7.1 4.4 1.64  13.9 90 116 213

+SD 30 1.0 3.2 0.3 0.1 0.15 1.4 7 76 86
After 523 16.1%* 45.3  7.3* 4.6* 1.72  21.2%* 88 74 403* *

21 1.0 2.8 0.4 0.0 0.24 3.8 9 31 139

*

- Indicates significant difference between before and after at P<<0.05.

** . Indicates significant difference between before and after at P<<0.01.
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Table 6 Changes of urine volume, urinary creatinine, urinary nitrogen

(UN) excretion and nitrogen (N) intake before and after dieting.

(n=5)
Subj. Urine volume Creatinine UN Excretion N Intake
(ml-24h™")  (g-24n7) (g-24n™") (g-24n7")
A Before 759 1.74 10.95 11.82
After 1153 1.48 17.99 23.42
B  Before 505 1.67 7.90 5.20
After 1178 1.48 18.99 24.20
C  Before 782 1.75 12.56 19.87
After 922 1.90 14.77 25.51
D  Before 1287 2.02 13.48 13.22
After 1641 2.15 21.73 26.27
E  Before 1111 2.46 15.33 16.50
After 1354 2.26 19.52 31.24
Mean Before 889 1.93 12.04 13.32
+SD 310 0.33 2.81 5.50
After 1250 1.85 18.60* 26.13**
267 0.37 2.54 3.07

Values are means during three days before and after dieting.

*

: Indicates significant difference between before and after at P<<0.05.

** . Indicates significant difference between before and after at P<<0.01.

Table 7 Changes of muscle strength and maximal anaerobic power before and
after dieting. (n=5)

Muscle strength (N)

Maximal anaer-

Subj. Hand- Elbow ex- Knee ex- Trunk ex- obic power
grip tension tension tension (W)
A Before 475 255 568 1235 687
After 451 216 862 1372 774
B  Before 647 245 647 2205 666
After 666 265 588 1862 631
C  Before 598 294 588 1588 972
After 676 294 627 1764 989
D  Before 666 323 666 1323 856
After 636 392 676 1568 845
E  Before 686 196 902 2205 1036
After 833 294 1078 2303 1160
Mean Before 615 263 674 1711 843
+SD 84 49 133 469 163
After 663 292 766 1774 880
137 64 204 351 203
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fat & REHAD 512D H LBW OEIE & ORI I3H
BB RERIRENT, BER D% fat DR/NE
HWERD I ED D LBW OEE & ORI IXEE,
BIRDS e N AR E Nz, L, ZORES
WZDWTIE, 4B YHe L, Bt Tw
LT EPLETH b,

BT, HETHIRAT L9 ITARNFZE & EBREC
XBHEFIE T T\, FD7% 5T Walberg et
al®Vs, KF4 VT =724 FbL—zv s
2iTVoOtSIlAEE T bu - L L7 HED
W X B H B OB E A L Twb, £DOH
HTWE Ao AV F-FEELMHT (18
keal'kg'+day”’) THE H B © # W & £70.8
grkglrday 'BEL 1.6g kg -day BE & B KRS L
T b ZORER, RERHA EITHHE TL.0+0.2kg,
%HET3.6£0.5kgb Ry, EHENFZOT—FIZH
EDWTHRERAD 3T EO S LBW OFIG 2 et
e, HIENCT.5%THY, REN3B.9% Th 72,
AHFFRIE, EO O LD b A F—HIRIRES
PTHY, BAROEWESE 1210 EDLL T,
EHEENEDL.6g kg -day B L D b RERAD
FICE®AHLBW OEGEIEEEYR L, 20L)
12, AR CAHR LN AKRERDIZED S LBW
DL EIR, ERTELIREZITERVWI EN
Walberg et al. DRFFEFER DO PO LN TV 5,

—RICAR =V BEHEOREETIE, EHEDHE
WEix, BMOBERLEEDDBR %52 <D
122.0g kg l-day & ERET A 2 LB o s
TWh, a4l siHORERDOEHKEBINE
(1.48g-kg'-day™) THEMMRA L eh oo
EERFHE L, AR THEMEHETAHLIAD
RBC & Hb iZj =& IS, EFE@HHANOLA
Tholzl ehb, BlldAEL TRV DEER
72o TOZ EAL, HIlIL YD b EREOEIEDIE 2
T2 e O L THL LR TH -7,

—F, MRS P CThREHDRLL R T 5HE
IZIEBUN 2% %, BUN MR AL F—ERLEEN
BEDEETT, READOBLD D283 5%
ZEHMLNT WD, Lo L, BUNIZEHEIZLS
EEHK X, BREAREIPRRKORT L%,
EBEHEAESLATTOHMINT AV EmbR T
Bo a3, DETICHE L HEBEFICSENEAR
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(2.0g°kg'+day ') %64 FIBI S /245, BUN
FHEINET LD 12658 (P<0.01) (8L 7
CEEHOLNIILTWA, LT, REECIEHE
BROBUN IZHER OLE L FEIHEMLZD D
D, ZOWMIPMELANF-FIZLLHREHOER(L
DFED, BENEEEIUI L 22808, WHoh
A EWETELD o7

BiE  TORZEYTiE, LBW A O E 2 ERIC
X, READBELRGBIZLDEID, HDHWIdEK
DEODBVIZEELD, HLNEZOWMHEIZLD D
DHBEZ Tz, KR TIRZFOEEH ST S
72OVRFBS OEALITIER Lz, BEAERG O
BNEERE LR ERYME L DEIL7.53gTH
H, BEZEOVIRPERIREEL ) b EL» -
7o UL, AR, ZBREMERETHBICE3EMH
R E R ERBRE YK L ORE L
X% 5%\, 7205, ABETIX, RARICTH - 72
ZEPORFEAOHMYZBHOEELEEL, X
A EREEFREAEOWUEL LD o7,

CDOEIZOWT, M E BB, Consolazio et
al. ¥, Tarnopolsky et al® Y DA 2T X, &
EHEENEGTCHON-EEPREER (£2.6
g) EREEFRBIE (£2.8¢) OfM%E, #h?
NERKRICHEDS 55 4g E LTIREL, IThHD
ERELMR L CRIFIEOER M ERET L Cae
EZA, IEHM (+2.13g) THHHDEHLESN
72o BIH L72BFZEBIE, Wi d = )V F — gk
TR ESNZZHDOTHY, KR & GAHIREDS
b, L2L, TANVF-HMPETHS 2
Walberg et al *V OB OEF LMD T — ¥ T,
0.8g kg '~day 'BETIdFIHM (—3.3g) &% D,
1.6g-kg ' ~day '"BETIFIEHM (+4.1g) ThHo77,
ZORER, HOEHEAEBRIUIR T ¥y -0
HREFRRB RN TH 5722 & 2RE L7z, A0F
7213 Walberg et al V@ L 1 b T 5 L ¥ —HIR
PR, SEOEBREGTH -2 e00, Kt
FECBVWTHRE SN IEOBEHZ MRS 2R T
HY, L7eh->T, BEPIREE OME %5 mh
HELho/zbDEEZ LN,

KEFE T, AIEOMIE L ) L EHEOENE %
B2 L CLBW DA &0 TE B Hh % et L7z
A, LBW DA s 1 A E OEIE 2 H e L2
SO THRHTELR D7, TOLBWHAD
FERE LT, #ESnE2EZHWPECTH-722

S, REAUANDOBDIZE D DT Ve
EZz bz,

2) EBhFEHREOZAL

IR DSEB R REAN T T HBICOVWT AL &,
INETIHABEUA ORI R BERIC L 5 HE
B, AR = B O BB ERREEAN NI T T ECD
WORRES LG i v, EREFEM ST + —< v
A EHFEATNCOWTIE, HEEERIC L ) 2B
N5 ZEPHED S Twv b, Walberg et al®V
DHFE T, WO R KW EICE S, 2.2
g kg ' OFFICHEATIZEA L2, 3.1gkg D
BRI RA N OB e 5 722 E 2 LTn
%, %72, McMurray et al. 2“&3:, V) rEE
DB ST + —~ >~ ZADIGRE L LT Wingate 7
A b & AT, RO R KA BB AS2.5
gokg MBI IZEA L72b 0D, 4.1gkg ' DIE
BRI EIC L AL b o2 L2 E LT
Wb,

ZNHDOZEFI % T &, Fogelholm® i3 8 B ks
IR RN T + — 2 V ARGEAD 2T S8 7%
Wz, B a - oRsERE TS
72O DERKABIRASLETH S Z L &3 LT
Wb ARFFEIC BT, BEATHRORAMmEE /S
T ICABE R, BETRORK LB E
i, 3.2¢kg ' ThomIlhbEREEFICL 5
THORBHRETH T2 EEZ SN,

—J, INETHHICOWTIR, EMBLEEIC
LYWL s L asmk s e Y, EMY
BBEIZE DB A FADOEEIA LN TV
Vo ABFFETIE, WINOBHLIMERT L Y e
RTINS M) TdH o 72h%, HELEAL TR L,
WEIZEL DHINIA T ADEEN D 12 Fs D
FATHRFE & —5 L7,

DEDEHIZ, KFREOBEICBNTHH I E 5
KEERRF /ST — I3 TR ERT O KES MR T X B
ZEBROENE L 572, BB, A TOBHILE L,
SHDELEEOFHMEMR S LFHIHE LT b
NA MFRE R T B L, 2 9 FTIENZ M
FRDIT.2% &%), VX —rTlX, 97.7%ThHV,
TN MRRERICEVWERE R B FTE 7,

V.E #
BEERFLZHRIUUBEEAER=R (2.0
g'kg‘l'dayhl) %ﬂﬂblfCZOHFaﬁ@Yﬁkif)f, E'ﬁ-(f'ﬁﬂﬁi
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(Fat & LBW) CEBjFHEMENLITTRILLE LS
Z, CORBEEIZI AHEIERHERELETSE
TR A OBE A Z ETICLBW O
W2 TEBDENERE Lz, ZORR, X
DZEPHELPELR 572,

1) 20BMDOFH 1 AL o x L F—ElE
1%, 30.95kcal-kg-dayt (EH'E163¢, JEN81g,
RAIL250g) THY, HKE1 kg2 ) DEHE
BEEE, 2.1gt oz T/, 32TV (AN
Yy LAEER) LYy I (A By By, C) OEINEE
RDA Z+45 IR L, BEAIIEK L/ HE)ITE
WT&7,

2) RERA B X, EBT2.56kg (P <0.01)
THoto DS HFatH1.15kg (P<0.05) T
LBW #51.41kg (P<0.05) THh, HKEMD I
b HEAE, Fat 7%44.9%, LBW 2%55.1% &£ 72 1),
LBW O WA h Fat £ 0 &b ofee 7z, WER
D % fat DK ERERAFITE D B LBW OE| &
E ORI, AE% (P>0.05) MR 20 -
770

3 ) MRS TiE, Hb (P<0.05), TP (P<0.05),
Alb (P<0.05), BUN (P<0.01), FFA (P<0.01)
MBI L 7228, WEh b IEE#ERANOZELT
Ho72,

4 ) EME R OBRERE &RPERIEEEE,
WEAENA LY b FhEn12.81g (P<0.01),
6.56¢ (P<0.05) HEIzHmML7, T/, B
FELRTEEIRER L OEICEFFOEFEB X
DREEFBEEYEZEL, SR TIEET L L,
2.13g IEHMTH - 726

5) EEIERRECIX, RARERMWH I & KRR
Foxg—3, FELENL (P>0.05) 2R, W
BHOKEIC SRR S N2,

DEo XS icAMEoEEREHERE (2.0
gkgl-day?) FRWAEREFEFO20H MO
Tk, EEEEARRIE T ICEERT OKELMERFTE
7275, LBW DL #HHITE LW LA L0 L
Tt olre O LBW A OE R HRKIE, K&Eplist
DWPIZEHLDTH D ERBEENT,

# O

AWl dH7- 0, THHTES LR RRFER
BB IR IEHE I &R TF 0BT %0 6 IR A
IR b L FARAT AL R I & A AR R EC IS AR

BLET,
(2B, KOFFEIE1993F EE M RAMZEBIZ X D
'/T:IO 7:0>
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