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10 SCRIMSIIAW, YOUNG, 1UANC
by a mixture of glycine and diammonium
citrate, mud then by a nnsture of nernes-
sental tinino acids patteined as in cow's
milk proicin, and compared the elteets,
MATERIALS AND METODS

Subjects. The 21 male eollere stndents
(table 1) who padicipatod in these stodies
were in health o detcrmined by
medical histary and examination, and con-
tinucd the e noval daily aetivities throoneh-
out the o« crimental yoiod Three of the
subjects (WL KE and J1) participated in
more than one experiv nt.

Dict. “The conmposition of the diet, hased
principathy an a liquid forcla, s shiown
in table 20 Deied panfae shim mills mo-
tein supplicd S0% of the total dictavy pro-
teing oatie b supplicd the remainder. 1t

[NATEN |

was found necessory e iodhiede a small
amonnt ol oanmeal to anvaindonin a stabie
formula ei agiceable ¢msistency. The

diet furnish <1 0.38 o protein e per day.
The ner prowin utilization (NPU) of the

TA

THANANGRUL AND CHOLAKOS

skim milk protein by rat assay (16) was
determined (o be 712 compared with
63 2= 2 Jor unsupplemented cascin vsed as
a standard, “The daily dict was dwided
into Jour approximately cqual poytions.

“Dilution™ of the dictary proteic.  As in
our previous studies (9, 10), the dictry

nitrogen was veplaced (Cdibaied™) by sub-
stituting part of the dictory nitrosen with
cither a mixture of glyeine and dinmmo-
niun citrate (in which wich compound
supplicd cqual amounts ol nittosen) or a
mixtte  of nonessential d-amine  acids
based upon the proportions of amino acids
in whale deied nonfat shim mill 1. otein
(17). The compaesition of this sixture is
shown in table 3,

Experiviental sconence.  'The subjcels
were airst Ted the: basal (07 dilution ) die
which supplicd 033 @ protein Lo body
weight, This rate was cal abared o supply
nitrocen at the minimune daily nivoren
requirement as discussed  previonsiy (4
10). The duriation ¢f basal period 1 vaided

3
1,

L5 1 |

Agey height, weialit and colovie intokes of g wen stadied for the effeets of nonspecine
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MILKE PROLEIN AN

from 14 (o 18 doys, deprnding upon the
time vequied for the subject to reach on
apparcntly steady state of mwnogen metab.
olism a5 rovealixd by wrinary nitrogen ex-
cretion.

TABLL 2
Cumposition of dict given to gaong men studicd
Jor the ef, cots of weplacomeat of will protein
with wenspecitie witiugen
Tngredient

L
Noufat dricd sLim milk ® Gh.0
Outineal 110.8
Dexin ® 120.0
ol 110.0
Vanilla 10.0
Temen juice 5.0
NaCl 1.0
Avieel 7 5.0
X110, Wh
H.O 000
LAmmn.t Lor a T0%r subjemt. Ttale dor ecach
sobifect adiveo o soverdine e ) oute wobihib
2lu ad o L g T &t Y nedd ot
(cirne [ e T AT (R
ingd S Mt .
Lo fud vyl i
tahlet {H R .
Niine T ot
CEpjohm Coness av, Boal s 2
Prpanh oweny =1
sule s snits L VI (I 1
1A vt R O
Iig, 'S0 vl s U T
L, o0 | ) T ITLIL
Subjoots e 1t v tedoae it
Amcriean ) A olve or o,

salt tahl s, ¢ woh own RO were viven tu

¥ Capaation Carvg iy, Vg Vi e
Thicd, coddod Bocheye Tione o wonnd gallvd O,

Kindly suppbi @ by Quaker Guts Comge cry, Bargington,

S Toar-onvhs Wi lle
Arpronin e comipa itn
LU RS

= Corn oil, MMozala, Best Vomds  Divisien, Coeo
Proclacts Con o, New Yok,

TEAMCO Corpea ey, Maveus Hool, Penni. Micro
crystadive alpba coidalnse,

and Co, duckohee, N, W,
tdestring  Ta%%  maltos.

TADLL 3

Compositionn of wivture of wouc-sential ooine
acids veed to dilute il protein

Amino il '!!}. wi
eAriniee e} G
S N C T O P L) d 11
AL hen
P-Aspiariic acel 1908

1 Glutamds o id Hanen
Clvine {5
1 roling
L-ferine

Total

D NONSPLCIFIC N 11

Three experimients were conducted, The
first two, with seven subjects each, evalu-
ated the elfeers of veplacing 20 and 2550,
respeetively, of dictany protein by a non-
specilic nitrogen source, a ixture of ply-
cime and dizmmonium civate. Experiment
4, with 10 subjeets, explored the cficets
ol 25% isonitrogenous  replacement  of
milk protein by a mixtare of nonessential
anfno acids Ctable 8). The dilution period
Jasied dor 20 or 26 duays adter which the
subjects were retarned to the basal dict
for a peried ol 7 to 10 days. Alter hasal
period 2oahe experiment wis terminated.

Handling  and  analyses  of  sauenles.,
Ueine was coblected for complete 24 -hour
perinds, Total dictary nitronen, uciewy

Chitrosen and cieatinine were analyaed as

deseribed previously (9, 10). Urea niitro-
oen (10) and mial sultar (15) were mea-
sured on poclod urine samples and <ornm
total protemy determined (1), On the nal
day ol cach dictay peciod a blood ol
Wats tu e at &g alier o overnieht faaL (9
1 10 hours ), ad plasma froe amino acids
crue measten by jon exchange elivoina-
teeraphy ‘Lhe plasima was peepaerea for
ainalvais as deseribed by Mocliuie et al,
C20). Tryvpiophan was detespmned aecond-

T 5.y 1;:'. TELATL n]\.u: o =l la il”l:- 1 (NI}
Driend (21). Becolis for unoniry nitrogen
were evaluatal by the @ et and by the
paired 1oest for plasioa aming acids,

RISULIS

Total winary nitroven exceretion durinn
the experimentel periods of both the 20
and 255 reploecment ol milk prowein by
plycine and dizmmonium citrate is given
in table 4. For the 2000 replacement (esp.
1) no sieniiicant incrcase in nittogen ex-
cretion was observed in any ol the seven
subjects b this dilution when commnared
viith the initial basal peviod. Thres sih.
Juets, however, shawed a simtheantly lowery
wriary vt e eserction ding the final
Peeal peniod than doeregs the it basal
period,

During the 2000 dilation period Cexp.
29, three of the seven subjects showed a
sivnificantly Locber nrioaey nitrosen ex-
cretion contprared with hoead peviod 1, o
miost of the subjeets showed o decreased

$lehindoon Amilo Addd Avalvece,  Toechindleon
Cenghancbion, Apdtadey, WY,




12 SURIMSHAW, YOUNG, JUANG,
rate of urinary nitregen excretion when
they were returned to the basal diet at the
end ol the esperiment (tal e ). The in-
ercased nitroren rotention durine this final
paried, as compored  with the  dilution
peviod, was statstically sipnincant (P
0.01) in Jour of the seven subjects (table
4). "The results sucvested that the nitrogen
of the diet diluted 2000 with glveine and
dinimonium citeate was not as well uti-
lized as that of the 2040 diluted aned basal
divis, The decren-cd urinmy pitiesen ex-
cretion durine Bosal period 2ol Cx-
periment compred with basel pesiad 1
suapests that diution of the milh protein
may have resulted inoa depletion ef the
budy's poal of an essentdial auiue ocid(s)
during the peviod ol replacenwent by non
spoecilhie nitrogen,

As swmmauized jn table 5, urea excre-
tion dollowed thie same trends as otal
uriaury nitroven excretion during the ex-
perimental peviods of experinionts 1 and 2,
Subjeets Ivd o 20% dution dict showed
a hivher rate of vrea nitroven oscrction
duving the dincion period, mind most of
thetn showed a lower vrep tros Ox-
Croton upan 1o ;
The vesalls bor taial vrinmy st csere-
tion and the total winary NS ratio are
aleo piven in Iable 5. Totol sulluy excre-

1,
Ll

r

# . alasy man i
(R RS R sedal % e

TITANANCGRUL AND CHOLARQOS

tion was deercased by about 1095 during
the 25% dilution period compared witn
bhasal period I, and for some subjocts sul-
fur exciction tended Lo return to initial
levels during the final period on the Lisal
diet.

Subject DK showed a  substantiaily
hicher toral vrinarvy sulfur excretion dur-
ine the 205 dilution period (teble 5, and
a machedly deereased 1otal suliur excretion
when returiea to the undiluted diet doespite
opposite trends in total S-araino send in-
talee T his subjeet aloo showed o sivenie, nt
incivase in nitopen retention wheo ge-
turn d to the basal diet duving the Joaald
peiiod of the study, There may have Lo
an interaction between the nenspeciis ni-
trocen source and the uiilization of &-
amino acids in this individual, Moreosor
theee of the ey enlijeets in experbiont 2

(P, KE and Als) showine fower il
urinary nitrecen cutput daving basal b opiod
2 aleo showerd a decivase in wtal wesuy
sulfur outpur, These yesults suowec vt
above a certain bosel which vanes wath
incdividuals, the dilodion of n e L

with dlyeine and dicinmennon citroie oy o

oanss o cifie mitrow oo sonree Aoty e cn the
wiiization ana ot Balisry ol e woito

amino acids which are Jimbiing in

protein (1),

TALLE 4

Effect of dilution of meille pratein with elucine aud diavoncninm citrate v

wrinury witionen exerclion

(g/dand b soang mea (esps, 1 ond 2)

Nitreaen
inkale

Subjict

Dilition of dictary protein

040 U Qnch ne.
g/day

wn 402 202 -0065(68) Y 400G EBA(13) -- 4.14:41.0507)
Wi 4.08 .00 045(5) 0K 052011 ) 0 e 3.700.01(7 )0 v @
i 400 A5 4 0510) A1 0.3%11) — 3650102400 T)ver s
Ch 3.306 LU 8 N AT ] O RS (RANH) - 208 0.12006)
nn 4.50 RGO Y dae 0w .- 3,090 L0 (6)
in 4 60 Hosh v ey L AR B Fa - 5.00 " 0 6700)
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TARLY &

Effect of diwtion of mill: protein awith nonspeciie nitrogen on urinacy urew, silfur (q/dan)
e the potal NON ralio i voung meen !

LA o o ity St g U e g Ureal gane s
1 Dalution of protein by plyetne and dismmoningm citrate
2075 [0
wn 2.3 15.1 29 0992 14.0 2.9 =z e
W 3.1 Tl 435 0.2485 113 P 0.351 10,5
iy £, j s | 23 0516 HL 1.1 0.123 iDL
Meon 2.7 0.314 13.5 ] 0.301 12.1 1.9 0.237 3409
0 0 U T 0%
' 28 [ Gy 11.5 3:1 0.4 144 2.2 0261 15:2
L. 0 LR 3 b 3.0 0.316 11.2 2idn il Lt
mh {1l 0 140 2 [{N K 17.8 1.9 0.21G6 118
1 AE, [EF R | 104 2.8 hEiu 119 2.0 0210 1410
i 20y 0y 104 3.5 [P RLR ] B | 2.0 00097 1-1.0
NS 1.9 |[6ste 1.6 A T 1G4 AR 9 ]| i)
R HE 0364 14.7 3.5 y 1.3 3.5 0.203 128
Mom 2w (Lsth ) A 3.0 0.279 15.7 2.4 0.060 112
s 0.4 00775 1.2 0.5 0.051 1.5 0.5 C.0h0 1.2
3 Dilution of prot in by nonessential cmine aclds
L an
1.1 2.6 (b 131 3.0 0.285 15.6 2.6 11.9
111 w0 MG 12.3 P ] 0.4 12,5 3.G 115
n £ 0 o R e 1158 90 (as? [Ee 230 1.4
aM 25 { R 14M L 0.216 17.3 206 0274 13.9
JI DY L IR 1.0 ol 0500 10.7 ] 0.2 LR
11 0.5 | P 124 A 08001 15.9 3: 007 111
A WL | (RS 110 ] 0.27.3 16,3 2.4 0.a18 11.6
15 Lah i i x2 12:8 3.5 0315 113
1 3.2 0o 11 e 12 0 i 0375 1
Wil Pa V] (LS d41.% P i P Udil 3114
aMuine 26 Ll Jiral Pt L ERALA S Y Dkl 0.0 1.5
s OG0 Ly 1.6 o e 1.4 0.5 0.0 13
PAunalyer any o o wsine s fer porials shoain e tanles o iend @
P ki o b Dbl artenday Biboae deobe tedad nnensey sulioes Yol Jus tetad wdtcopen talen froon

tables o il G

The resulis civen in tobles 1 oand B
show that total woosen and wen pitiocen
cutput inceeased diminzg o 2007 dilution
with glyecine aod dianunonium eivite and
decreased to o voviable degace whon sub-
jrets were rettnned to the bevaal i, Lhe
question renvun d as o whether the glye
cine and diooneninm citrate miniure wis
the st cliectine somee of noie pecilic
nitrocen. Aceordivcly, aoods e ol nons

crsential arine e el crahibe s el
At the 2500 hove ot adn s ot ettt
I this exvcvime i Crabibe o ond 0 ol e
10 subjects shoae d oo statistically ceanli

cant decrease in uginaey nbic en oulpt
follonsinee v ta the bos o due alter
the Saveel peaie bel 0008 didvio osvouh the
NEAA it THioce sabjects shiowes] n
Joawver by niteose s exer ton i
Dol pevied e compared i the g

tiol basal peried. Subject KE prosicosly
showed  a similae aesponse lollowie o
e dilntion of the dictary nitrosen with
chveine and dismenomum eiteate (lable <),

Livinary nitrocon ontput during the dj-
Ition period did pot increase sipnihoantly
above that of the initial basal period, -
copt an the case ol two subjeos, o one
case (IS), however, a weliatively dow vate
ol crerction wis obnerved darine bl
g s dooee the gl basal period
vty nitroren oudpud owas the same as
Ut durione the dhilodion pevied, "Phe low
paitoll basod Tevel ol piteeen excienon
wos prabably atspical bt the reason s
tnloown.,

Tl resu'ts for urea nittocs n aned total
vringry sutbor exceeton for the 10 soh-
et cnven poncae cotial aino aeids as the
soavee of nonspechie mitrosgen e -
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