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1A continuous 40 d metabohc nitrogen balance: sludy was conducted on twelve young men age
ycars 1o ‘evaluate the adequacy of a prevmasly deter‘mmed safe level of protein. intake. ' :
2, Sub}ec{s were fed on diets which they were habxtuaiiy accustomed to and whlch prav:cicd a pn

.:; (375 g protein (N x & 253/ke’ hody-welgm per d'as the ‘safe level and an energy intake level of (-2
‘weight per d.N balances, including dnestimate. for mzegumental losses as well as certam hiechemu
were, determined for the last 5 d_of two consecutive 20 d diet periods. :

23.:Only two of the fwelve sub;ccts were observed to be in negative N baéance dunng the ﬁnal 5.

_period.'N balance 'was generally positive at 824 (sp B61) mg N/kg body—wezght ‘thus confirming
“of [}?5 g protem/kg body-welght pcr d as'a safe level of proiem mtake in the’ majomy of‘ the sub_u

= Attempts have becn made usmg diﬁ"erent approaches to quantify the amonnt 0
‘needed by man for growth and maintenance of heaith: Two! physm‘loglcal appro:

used: by the: Joint FAO/WHO ad  hoc: Expert Committee’ on Energy ian

_'_Requ:remems ‘of man (World Health Organization, 1973) these are the factorial
*based ‘'on results from short-term, N-free diets fed to young adults, and the apprc
‘onthe use of results:from: imear extrapolation of short‘term N baiance studle‘

. adults fed on graded levels ‘of protein. (Huang & Lin, 1982).: : -

At is now 'becoming clear that. short-term ‘N balance detemunations alone

b prowde an adequate’ measure of dietary pmtem needs or of changes in natritio
“Measurement.of N balance is sxmply an overall summation of body N change. 1
. no information ‘on the occurrence and significance of either ‘beneficial or ¢
'adaptauons that may arise from: possxble alterations in the pattern of N distrit
. metabolism: within the body (Yoshimura, 1972).. From this point of view, thcrefc
-~of N balance’ studies of longer duration seem more desxrablc and acceptable asin

derived from them ‘would include the eﬂ'ect of any forms of adaptatwns not:

‘short-term: studies, such as those recently used to determine the. protein requii

- adult and young adult Nigerians (Atinmo ef al. 1981,1988). In the earlier study |

Cetal (1981), the'protein requirement. of .the: subjects was esnmated at:0:60 g

o wenght per d, Whllc ihe safe level of protem mtake was suggested to be 9751
o 'welght per d,.

. This safe ]evel of protein mtdke was also obmmed from. the extrapoiatlon cf thw

~~an N balance study in young Nagerians uging gradﬁd levels of protein intake (At
-'-:.1988) However, since this value in both cases was. based on:the results -of

studles further testing under free»iwmg condxtxon and for a longer. permd W
:  the adequacy of th

protem:f()r a penod of 40 d.
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MATERIALS AND METHODS

Twelve -young ‘university men;, between the ages of.22 and 29 -years, partic
study. All were free from. any_ detectable: medical or physxcai abnormahue
characteristics of the subjects are shown in Table 1. The subjects were studier
supervision in their nearby hall of residence and were engaged in their norm
daily activities, which included thexr fuﬂ academlc scheduie whlle mamtammg
constant level of physmal activity.

Daily body-weights were recorded af’ 07 00 hours thruughout thc entire
under standardized condltlons (preprand;ai post mldmg, an(i w1th light ind¢

Dtets

The composition ‘of the ‘diet; which ‘was similar to- the “habitual ‘diets of th
described by . Atmmo el al. (]988) The basic formula was the’ same for. all subj
to meet individual: energy reqmrements w1thout mcreasmg the protem Jevel o
individual ‘energy intake of 02 MJ/kg body-wexght ‘was met in each case by
or removal from the basic diet formula, of an‘extra energy soutce in the form
flavoured drink. The diet prowded 075¢ pmtem/ kg body-weight perd’ whicl
level of protein esumatcd froma short~term N balance study by Atinmo et.a
diets were served in a meal pattern ‘that was familiar to the sub_;ecis
07 00-:08.00,13.00--14.00 and 19.00-20. UO hours.:

“Throughout:the. stndy, all. SUbjEC[S were required t() adhere smctly to Ihe
{dwts and not to eat anything outside the diets .provided: For the: ‘purpose
: _'adaptatlons to the test: protein level, the 40 d expenmemak per:od was dwz
“consecutive 20 d diet periods for:N balance studies.

-~ The study plani‘was approved by the Et}ncal Commlttce of the College of

_subjects s:gned conscnt farms SR i -
: : e Samplmg and measurement :
Daxly ’urmary and faecal samp!es were collacted as vcnded accordmg to strlct 1
later ana!ysed as in a previous study {Atinmo et ai ]985) The mliectlon c)f th:
_done on days 16-20‘and’ 36-40 of the study. =

“Fasting ‘blood ‘samples were drawn from ihe antecubstal vein into hepa
3wh1ch ‘were then ccnmfuged and ‘analysed ‘according {0 standard. blochem
using specific reagem kits Toreach’ ‘type of ”maiys:s; Sweat’ N losses Were co
methods of Sirbu'ef-al.. (1967) and-of ‘Spence et al. (1972). 7+

Anthropomemc reasurements 'to’ “detect: possxbte changes in body com]
made These - ‘measurements ;ncluded mid-arm’ muscle Clrcumference i
1h1cknesses at tnceps subscapuiar and supraihac sm:s B :

: N balance
N balanca (mg N/kg body-weight per 'd) 'was ‘calculated from'the analy’sed I‘
daily urinary N for the last 5.d of each 20 d period (UN) and total daily faecal
-from‘the’5d fdecai pool, FN)./In addition 4 factor to allow for m:scellam
thrcugh sweat was also mcluded m the caiculatlons o :

- & RESULTS = e
A comparison of the body»weight of the. subjects before and durmg each of th

~periods showed no significant. difference (Table 2). Anihropometnc measuren
the beginning, in the middle and at the end of the study (Tab e3) also did
significant changes.



. Table 1..Characteristics of the adult--Nzger_ian.ma!e subjects

» Age e Wt ~Height | BMR
Subjeci ' (ycars) B (kg) R {+} (M1/d)
Moo an 29 o620 163 7-23
M2 27 . 570 1-63 &89
M3 et 27 . 570 164 89
M4 . 25 560 1-68 696
M35 : 26 380 1-68 696
- Mb o 23 614} 171 o 717 ..
M7 ¥ 28 - 69-0 [-72 Tk
M3 ; 22 64-5 [-71 740 .
M9 o 22 455 I-55 &38
M0 . 22 600 76 et
Ml 1 22 B 175 802
Mean 25 77 E0T 1-68 ' 716
i) 26 63 68 042

BMR, basal mélﬁiﬁbiic faie calculated by the World Health Orgzxﬁizalion' (1973) method

Table 2. Bori;z~wezg1115 {(kg) of twelve adult Nigerian men comwmng their usuai
40 d (periods I and 2, each of 20 d)

“Suhiect i Initial body-wt e Period I* 0 Period 2% -
TMI 620 SEE 1 5 T 60-0
- M2 . 570 e 340 340
M3 I 576 v 5T 570
M4 I 560 560 350
- M35 o 580 & LY IR 575
Me 2 610 CEoe00 T eld
M7 I 690 s 685 600
o MR SR 64-3 RE 3 K S 62:0
‘M9 RN 49-5 EE: | 490
- MI10 - 60-0 o BB5. 390
LM : 7335 . 00 675
MI12 610 ) 605 60-5
Mean 60-7 o 594 59-2NS
. sp N T63 S FT 55

NS, no sigﬁiﬁcam difference iﬁ'bédy-weig'ﬁt_(? > (05).
* Average:body-weight of the fast 5 d of.each period.

N balance (Table 4) was calculated. wnh mtegumentdry N loss measured at 1
kg body-weight perd. N balance for i the young men - during the two succe
experimental periods was 659 (spi6-93) and 8-24 (sp" 861)mg N/kg b
respectively. Durmg thelast 5 d of the initial 20 d perlod oniy two subjeets were |
N balance. The difference in N balance between the two periods was not
Urinary creatinine (Table 5) measured during the last 5 d of each 20 d period w
an index of the consnstency and completeness of urine collections. Generally th
change in the daily urinary creatinine excretion of the twelve subjects . durin
consecutive 20 d periods. Also the relative contribution of urinary N to total N
which was about 80%, was unchanged throughout the study.



Table 3. Anthropometric measurements of young adult ‘Nigerian males at th

middle and end of the long-term study
(Mean \i_a]ues and standard _c%_e:viaiions)

Stage of study ... Beginning Middle™"

Meaz_‘: SD Mean s M
Wit (kg) ; i 601 &3 594 157 5
Mid-arm muscle circumference (mm)" : 26740 £20 2670 420 26
Waist circumference (mm) 7200 204G - 7140 340 Fat
Total skinlold thickness (mm) 366 -5 359 108 3
Percentage body fat* 156 32 153 I

34

NS, not signiﬁcant}y different (P > 0-05) from the values at the bcginn_iﬁg of the st
* Calcuiated after the method of Gurey & Jelliffe (1973).

Table 4. Nitrogen balance (img/kg per d) of twelve adult Nigerian males con

-usual diet for 40 d ( periods 1.and

2, each of 20 d)

. Subject NI UN FNo . TN N balance
“ o Period 1
Ml 1191 - 840 : 15& - 11813 895
M2 136 82T . o 9R8 .. 11995 160
M3 128-1 88-2 133 TE1-87 1618
M4 1364 =0 852 291 12478 4o 558
M3 1258 - 817 300 12307 15 238
Mé 196 - 853 26:3 12197 ca- 238
M7 104-0 758 152 101-43 343
Mg 1167 2 781 257 11427 - 242
M9 1477 878 x4 13042 113
MI0 1226+ 45 06 11493 - T10
Ml 1020 730 24-1 1G7-46 ~— 556
Mi2 1186 830 135 167-34 S EER27
Mean 12223 - 8202 2322 F1564 eS0T
sB 12147 540 706 835 - 693
o Period 2
MI E2)-58 84-69 20:36 11545 513
M2 13398 81-68 20-65 112:73 2125
M3 12583 85047 1503 HILZN 972
M4 C 13185 0 0BRT9 o 2734 0 12851 16:04
M5 4T B262 3040 12342 32
Mé i2(-58 79N 28-56 11967 091
M7 104-86 7480 1436 §9-56 530
M3 11696 83-57 2435 1E8:36 - b7
MY v 14765 863300 2698712370 o 2395
o M10 0 122:63 7580 C30-58 10677 o 1586
LM S10640 - 7449 2305 . 10894 . 254
“MI2 Lig6l BS64 | 1293 10897 964
‘Mean | 1234 UBLOZ 2287 0 11460 0 1824
- i Co11ey "4‘76':”' 635 7‘42_:' BEEIRE 1

NI, mlmgeﬁ m{ake UN unnary N FN faecaIN TN !otaIchludmg misgumcmaryN

ats 194mg N/kg pcrci :



Table 1. Characteristics of the adult Nigerian male subjecis - .

cAge . Wt o Height BMR
Subject {years) kgy {m} ‘ (MI/dy
M1 29 620 1-63 723
M2 . 27 570 163 689
M3 e 27 . 570 164 689
M4 25 560 1-68 696
- M3 e 26 80 168 696
M6 23 610 17t RIS ¥ U
- M7 . 280 69:0 172 T
“MB : 22 64-5 171 740 .
M9 22 495 1-35 638
MG - 22 . 600 . 1-76 710
M1 22 735 175 802
M2 7/ BRI T CURE NS O [ SRR &
Mean 25 e 168 716
S0 26 63 068 42

BMR, basal métabolic rate caleulated by the World Health Organization (1973) methed

Table 2. Body'—wéigkm (ke) of twelve adult Nigér"ian meﬁ_'borwuming their usual
40 d (periods 1 and 2, each of 20 d)

- Bubject ©U Initial body-wi “Period 14 Period 2%
T MI el 620 REESEE 11 3 R 60-0
- M2 . 570 : 54000 540
©L M3 570 570 570
M4 L 560 i S6e(h: i 550
L M3 S 380 5T 575
M6 B 610 SRR | 11 I 60-0
SOMT O i 690 C68S L 690
M8 T 643 = 610 - 62-0
MY L 495 N 490000 490
t . MIO . 600 oo 58S 59-0
LM 735 Lm0 815
M2 610 60-5 60-5

Mean 607 59-4 59-2NS

s L &3 0 5T 53

NS, no sigs.iﬁcant.diﬁ“erence iﬁ bédy-wcigﬁl {f? > 005).
* Average body-weight of the last 5 d of each period,

N balance (Table 4) was calculated with integumentary N loss measured at 1(
kg body-weight-perd. N balance forthe young men ‘during the two succe
experimental periods was 639 (sp 693) and 824 (sp 861)mg N/kg be
respectively. During the last 5 d of the initial 20 d period, only two subjects were i
N balance. The difference in N balance between the two periods was not s
Urinary creatinine (Table 5) measured during the last 5 d of each 20 d period w
an index of the cons:siency and completeness of urine collections. Generally the
change in the daily urinary creatinine excretion of the twelve’ subjects durin
consecutive 20 d periods. Also the relative contribution of urinary N to total N
which was about B0 %, was unchanged throughout ‘the study.



Table 3. Anthropometric measurements of young adult Nigerian males at th

middle and end of the long-term study

(Mcan values and standard deviations)

Stage of study... Beginning Middle
Mean sD Mean 5D N
Wt (kg) a6-7 &3 59-4 57 &
Mid-arm muscle circumference {mm}* 2670 12-0 2670 12-0 26
Waist circumference {mm) 720:0 290 7140 340 Tl
Total skinfold thickness (mm) 366 105 359 10-3 3
’ 156 32 153 4 %

Percentage body fat*

NS, not signiﬁcuniig.z different {P > O-OS)'f_rom the values at the beginning of the st

* Calculated after the methed of Gurney & Jelliffe {1973).

Table 4. Nitrogen balance {(mgfkg per d) af twelve adult Nigerian males con
: usual diet for 40 d { periods 1.and 2, each of 20 d)

. Subject NI UN  FN TN N balance
SR s Peried |
M1 191 - 840 154 1013 o BS
M2 136 - 877 D218 s 119495 w60
M3 1281 88-2 133 111-87 1618
M4 1304 . 852 291 12478 i 558
M35 1258 81-7 3140 123-07 C 238
M6 1196 853 263 12197 238
M7 1040 758 152 101-43 o 343
M8 1167 781 257 11427 w242
M9 1477 BT8 324 13042 201713
MI0 1226 = 7143 300 11493 Y]
MI1 1020 -0 730 241 107-46 w556
MI2 186 - 8390 13-9 107-34 11427
Mean 12223 8202 2322 11564 C 659
S0 12-14 540 T06 B8-55 693
N Period 2 h
M1 120-58 8469 236 11545 513
M2 133.98 L BI6B:: . 20465 11273 2125
M3 125-83 8507 1503 11611 972
M4 3055 8879 2734 0 12ESL T 1004
M35 1247400 B262 7 3040 12342 1:32
M6 [20-58 79-71 29-56 119-67 091
M7 104-86 74-80 14:36 2956 530
M8 11696 83-57 2439 11836 e 167
~M9 4765 U863 0 2698 12370 72395
‘M1D co 122063 0 TS8O 0 30580 1067 15-86 -+

ML 10640 7449 2305 0 10894 - 2-54

S M1z U 1ig61. 8364 . 1203 10897 964

~Mean 12284 8193 "2" 97__' “114-60 o824

U sD 163 0 478 635 o 7142 'j'58'-6l-:

NI mtmge:‘a miake UN, unnary"N FN faccal N ’FN mtaEchIudmg imcgumenlary N

at 104 mg N/kg perd.-



Table 7. Protein quahty indices of habitual ‘diets consumed by tivelve adult’,
' for 40 d ( periods 1 and 2, eich of 20 d)

{Mean values and standard dcvmtmns)

- Period 1 Peried 2
ndices _ Mean .. sp Mean .. . .sp
True digeélibiiéiy o 96-16 558 9G-35* 519
Bmlngscal value .. 6403 L 2b8 &5-58% . 444
Net profein utilization 61-59 - 491 63-11%  od69

Significantly diﬁ”ere'n;' from p}eréod L. * P < 005

Table 8. Effect of protein irrtdké at 0‘75'-'g/icg per d Jor 40 d on various Blooc
- indices in twelve young adult male Nigerians -~
{Meén values and standard ‘deviations)

" Initial ' Periog [, 20d Period 2, 20d
Mean ~° fospoo 0 Meant UUsptEY Y Mean sC
Packed cell volume 0-48 0026 047 0032 0-47 G4
Hazemoglobin {g/1) 1570 212 15-58 i-i0 [6-35 1-Z
Blood sugar (mg/I) . . 836 nz2o.o BI7 3 Bl6. . .80
Total protein (g/1) 4 59 DY S BT I 72 - 5
Atbumin g/l -~ T A1 U 48 i3 52t g 41
Urea N {mg/1) 154 17:5 142 04 0 . 139 2l
Creatinine (mg/D) e 29 A5 2T 15 26
Cholesterol (mg/T) 1438 1736 1388 1673 1412 160
GPT (U/i} B4 199 - 1257 367 12:00 332
GOT (U/h L1293 182 . 1604436 1520 3

: GP’I‘ Alanire amino tmnsfcmse GOT, A.‘;pdf’(dle amino tmnsﬁ,msc
" F, from analysis of variance; * P = 005, o

_ Bzochemmal variables

The blood biochemmal variables analysed are shown in Table 8, StdtlSElCdi
variables did not reveal any significant changes with time (P > 0-05). Howey
some individual variations in certain blood variables. Blood urea-N was grea
initial baseline period than during subsequent periods. The activities of the t
serum alanine ‘aminotransferase (£C2:6.1.2) and aspartate ‘aminotrz
2.6:1.°1), were relatively higher on' the mtroduct:on of‘theé digt but were
time. The increase'in the'activities of‘transaminases could be accounted for b
and M11 who were in negative N balance.

Packed cell volume, haemoglobin, blood sugar totai protem aibumm «
cho]esieml levels showed no: mgmﬁcant changes ' :

DISCUSSION : - :
The present investigation was not designed 1o determine the minimuin proiel
for the adult male Nigerian, since only one level of protein intake was tested
ascertain the adequacy of the previously estimated safe intake level of 0-7¢
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Table 5. Urinary.creatinine excretion (ng/kg per d) of twelve adult Nigeriar
consunting their usual diet for 40 d (periods 1 and 2, .each of 20 dy*

{Mean valugs and standard deviations)

Period | Period 2
Subject- - Mean B Mean ED
Ml i 2724 C030 3732 098
‘M2 h 2500 080 2444 L0224
M3 22:42 047 2323070 079
M4 25-50 36 2547 0-28
M5 . 2546 028 . 2542 028
Mé 2719 640 2757 013
M7 2794 059 2835 29
M3 2694 028 12626 03
M9 CUUReSs els 0 005 0 T BB
MIi0 2297 o220 2345 063
Mil _ 3028 018 2980 058
MIl2 CT2669 009 2672 017
All subjeets 2562 265 25-60N3 265

- N5, not significantly different from period 1 (P > 005},
* Average of the jast 5 d of cach period.

Table 6. Mean nitrogen mtake, faecal N, apparent N absarbed (mg/kg body- wez
and protein guality indices of habitual diets comumed bv zwei'wz aduls Nrgerra
40 d { perzods ] and 2, each of 20 d) :

{Mean values and standard deviations)

[ o S : Apparém Apparent : .
Pericd . N intake Faccal N N absorbed - . digestibility - TDi: o - BY
1 Mean 12223 23220 9901 B4 T Teede L 6401
53 12-14 706 119 ‘ U2 T U558 268
2 Mean [22-84 2297 99-82 81-04 49735 6558
sD 1163 635 s 40 519 44

NS, not s:gmﬁ&mtiy diﬁ'erc:zi from values in gmap l (P =0 95) TD tme d;gcsublhty BV btoil
NPU net protun ut:hzatmn o

: :_Faecé]: é_}:ﬁtp.ut_'aléd _d'id;n.oi_show any sign.i'ﬁ'c'ém'. éhéngés wnh t_irﬁe...’l"'a.ble 6
apparent N absorbed as well as N digestibility.. For the first-and .second exf
periods, dlgestszhty was calculated to be §1-04 and SE 31% respectxvely

Protein quahty ) .

The protem quai:ty mdxces of the dlets are shown in Table 7. The btologlcal value
net protein utilization (NPU) were calculated by the conventional methods
obligatory N loss values of 6923 mg N/ kg body-welghi per d as obtained from :
study by Atinmo er al. (1985).

-The digestibility values for periods | and 2 were 96 16 and 96:35 % respectively,
BV wvalues also showed no sagmﬁcam changes with time, BV and NPU- va]ues we
62% respectively. . : R : -



. o R,

body-weight (Atinmo er.al. 1981, 1988) wath energy. mtake fixed at 0:2 MJ /kg boc
per d. Although slight adjustments were made in the level of energy.intake of so:
subjects during the first: expenmental period, body-we;ght showed no s;gmﬁcant
suggesting that energy intake was adequate during the study. .. :

Urinary excretion did not fluctuate much with time, In fact, there was stabtl
urinary N excretion after an initial fall during the first 6 d of the experiments
.Subsequem variations were assumed to be due mamly to random and biological v
(Rand et al.’ 1979) Urinary . creatinine. Iew:l was used as an mdex ‘of .the consist
cempleteness of urine collections as well as an mdicamr of. skeietai musculature
1970). Since the creatinine levels observed in the present smdy did notshow any s
changes, it may be said that no significant losses occurred in muscle or body m:
subjects, thus implying an adequate adaptation to the level of protein in the dic

Some of the principal difficultics commonly encountered in the interpretat:
balance values have centred around the uncertainties in estimating skin and misc
N losses (Isaksson & ‘Sjorgren, 1967; Cailoway ‘et al. 1971} -and on the likel
‘overestimating actual intakes ‘and underest:matmg total N losses (Wallace, 1¢
cumulative errors that. foliaw are likely to result in an overestimation of N retent]
this background, special attention was paid to the measuring of N losses ar
estimation of N in sweat. The N loss through, this’ route was hlgher {10- 4 mg Ny
weight per d) than the vaIue estimaled by Atinmo er.al. (1985) as obligatory N
adult ngerlan men. In our opinion, the difference in values from those of Anr
(1985) is most likely to be due to'the hlghcr N intake by subjects in the prese
Accordmg 1o Cuthbertson & Guthne (1934), an’ mcrease m N miake res
corresponcimg increase in N excretion through gweat. o

Faecal N output remained essentially the same throughout the course of the ex

Faecal N'can be affected by the composition or quality of the diet’ (Southgate 195
present‘study, the quality dnd digestibilities (apparent and true) of the protem g
high (81 and 95% for apparent and true digestibilities respcctwely). In-additiol
and NPU were 65 and 62 rcspecmely compared mth thosc of 214 HO_CEEH'(HE_IEIJ
1982). R
The mean N balance was pos;me durmg both experlmental penods AII the pm
except two, exhibited positive N balance. One of the two subjects, M11, lost weig
end of the first experimental period. This was clearly reflected by a negative N ba
also raised levels of aspartate aminotransferase and alanine aminotransamin
energy intake of this subject was adjusted accordingly and by the end of it
experimental period there were considerable changes, but not enough to enable 1!
to attain a positive N balance. The positive N balance exhibited by the other subje
the two experimental periods did not differ significantly. It is not, however, p
determine from our findings, whether the observed positive N balance could dri
- balance with time, as theoretically, for adults, once N requirements are met an
intake would normally cause a positive balance and finally, within a short perio
. return to zero balance. Reports by CGddoye & Margen (1979) from experiments
“they gave 36 g protein/d to six healthy young adults, however, showed no signific
towards such an adaptation.

The difficulties and discrepancies associated with the N balance method ha
many investigators to guestion its validity as the only criterion for estimating th
of N which is necessary to maintain an individual in optimal health. Yoshimura {
therefore suggested the use of other additional phys&ological indices. In the pres
increases in concentrations of serum amino transferases (alanine and aspart
observed in the first experimental period and a closer Jook at the values showec




was ‘due mamly 10 the two snb}ects who ‘had gone ‘into negatwe N baldnc
however, fell with ‘fime and with an adjustmem in"the level of ‘energy intz
measurements ‘of ‘packed’ (:eil volume, haemoglobm blood sugar, total pl;
albumin, urea, creatinine and cholesterol were wnhm normal hmlts am
51gmﬁcant changes with time.

“The findings obtained fmm ‘the' present study pomt 10 the conclusmn 1
mtake of 075 g/ky body—we1ght per d with" an ‘energy mtake of 02 M1] /kg
per d was sufficient to maintain most’ of the’ subjects in posuwe N balance {4
body-weight “per:d) under- normal physmlogwal ‘conditions.’ Thls observat
clearly confirms carher studles in adults ‘as we]! as m yonng adult nger
Atinmo’ et al (}988) ' :
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