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abdomi nal vi s cera . Sampl es of port~l and s ystemic blood 

were drawn immediately . Forty grams of urea and 40 grams 

ot sucrose dissolved in 500 ml . or water were t hen direct

ed i nto t he r umen by means of a stomach tube . Sampl es ot 

portal blood were taken at 15-minute intervals t hereafter 

for 2 hours and a sample of systemi c b lood f rom t he j ugular 

vein was taken at t he time of t he las t portal sample . Urea 

and ammoni a were determined by t he me thod of Van Slyke and 

Cullen (1914) , all determinations be ing completed within 

4 hours after t he fi r st sample wa s drawn . 

Four yearling steers weighing approximately 500 pound• 

each were used for the study or anaon1 d urea levels 1n 

systemic blood following oral adm1n1atratfon of ater eo

l ut1ons of urea . Prior t o the experiment1t he steers were 

on full feed of 8 pounds of prairie hay and 3 pound.a of 

cottonseed meal daily . The morning on wh ah urea wa s to 
; 

be administered the s teers were fed 4 pourds of conc entrate 

containing 50 parts cottonseed meal , 32 p~rta homi ny feed 

and 10 parts blackatrap molas se s . When tte a nimals had f 

cons umed their feed , blood samp l e s were o tained ~y jugu

lar stab to de termine the initial blood urea and ammon i a 

value s . Urea , in varying amounts , wa s dissolved i n a 

liter of water a nd gi ven orall y by means of a r ubber t ube 

25 cm. in lengt h wh ich r eached t o about t he mi dp oint of 

the esophagus . Steer numbers 1 , 2, 3, and 4 r ece i ved 57, 

116, 272, and 490 gr ams of urea , r espect ively , in thi s 

manner . Ur ea and ammoni a a terminations were made on 
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i gn1r10. nt • 

-.. -he b l oo,:1 , ea nitro-:,en lev la i'or 3t;c r race vlng 

.. 
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i , ... ,at.t.onl , u --,. . . .. , •• 
b .. .} :. It '- C .. :ea. ·- I - I a - ~ ~-· t 

n 
t111neJ 

t1n1n• 
rrine 

I 
J 
K 
L 

p 

h 7 
aa,·r 
77 . 4 
77 . 4 

• 
') • 8 -19 • ., 

10. 1 
19, 9 

.a 
21.0 

a.s 
7 • 

• e 
s.e 

10 .-7 
10. 9 
10. 0 
10. 0 

DY 
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a.t1on 
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L 
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g . ~ 
9. 3 
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11.1 

9. i 
11.7 

retai nod 
Urea N 

1n blGod 
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p oent ely. val ~ l ., ei• 

or · ... t e1•s rec 1.vin,.._: " e 1n t> • n1 0 0 n 1n 

rat1or • 

,Jrl -y or !.n '..n v l r t\2: 
,. 

:i 0 10. 0 to • 
10 nlfloa t d t 

cf t r o. t 1.t:f r n • 
~ n r~o dat ~- la•. a 1n ... 

_, l v n in abl o. J. 

adct:tiion c .i: l.2 ,., of Ul'e~ n.l t. r 2.en to r t1 .n r 1 

ro en t~ XC •et i ~ 1i.l .S grG!GS a . 1 L 1)6 

or u:·e.a r • .i tro ,e 1 tc rat ion J.~ 
4 ... 

CI"Et(UI' d urt.ruu·:; nit ::$ o. o r • .. ee l n trogon 

Vi1e a ddit t on of 1 . 2 -t.,r ,; o .• · · r , i 1; r o,. n t o ::.· e.t i n 

wb1.ch a n;}t l, nl!'lo nt . :'La a tJ J ti n t a • ., r 

n tro~en rot ntton 

!.gn1flo t incro • 
d lood w·ea • ' !.ro. en ·; luea ;. O-' ' l t:10 .. 1on t~10 l a t ening 

r. tiona e.!'O l e., a• t.L 

1•at io. • u.:.i •a; ,_.ad . ro 

7 . 6 on ration J • 

:Ud 

. o filL • porcen on I tlo 

to t ';.E:: r 't !. :.:ma 

,. 
I• 

0 

~ · cus lon 

_.oth 

int nanoe ratio • 



Tb 21 1 ,, the ea ult-a o~· l _. 

r · ti ns Ii 0 lJ be dea 

r t iona tY.~ t ho e 

uabol 

t 

ration • 'tt:e ~e value t or ;;m"e. t n ltrog . 

e ll .. ;-,o n ~,rot e1n r1n: aotl 

0 • 
rJrea i . •t rov d n1tr'> 11 b n~ n he 

to bo 1 ... n nee L ~i f tteni n.g 1' t b-Otn " 
or feed11 '~. ,, l l"Ot_'C l lance ln t r 8 r 

\ e 8.6 . d d&d to .r tt n ng tiona nd i"An 

in -

d · d 

vela 

ed hen 

,3 ._ dod 

t o • ntenano rat1 :) n at ev 1 t.o au 91.: 25 i:>ercent of 

t h co. entrate n.ttro~ n • hut . ot t a le ~1 to ;1ply 

50 ~r~ont c .. · t l: eunc ntr te n l tro~:,&n . -
onatratGd b y Ear- t-1n n ~:1tohell (l ) t ~ t 

y u1· " c a ,,ot xoret U."'O t .hrou t. t k i o iv t • 1.e 

nti un. ubliah d t r r or..'I t n e vldaho -~ .. ar1 nt Station 

not f) 

1nert9!: sos 

o·nt 1 0 !' 

tent 1. ,1 re 

e ttle nd 

, ,1n1a. . 

&tin - r t1N oont 1nlnf ur n do 

la o lt l' a .;een point -.i out t hat 

1n t1.aaue uro pli.; ::,.oon.l e onlient oould -
0 :11~- ;,.all part ::,,.: t n L C ; • ed .1 l t ro ), n re-

u lt .tn;:, rrom add t o: of urea t o ratt ona for 

t..eep . Eeiwo t rt0 in r en1., e ,1 .: tr g n rete t 

re ult l J .. :r am a-~~ t ,-.r. 01 i..tl·e to t tlnn ah--:;uld 

!J attrlbut d to n lnor a t n Lic.-,,Jy .wotetn o: t !'Jo ani-

:.he rLi. . 1 ,..e n . et o . t Lr;• l e! , :e 

nccu1" t e =~ e.s -~ ·o :ii' t.> <.; value r:i f d l t a.ry ar 8 r -



'f'Ai ~ . 2le 1f}rjAL )'.: O.i:• T!ru Nrrn O ".)4 .BJ~LA'.JO ,_ DA L'A .I u.IE ~ETABOL!~ s·rur:ms 

,,11t ~ .... 1 
room; per oont percent p 

A 6!. 8 -- 7 . 2 - 0.04 ' •°' --- ·-B Gl.•G 1 . 0 e.s 1. 1 a.al 10. a~ 61. 280 3~. 3 
C 05. 7 ... is.o - 11.:so 21.a4 _..., -D 119. 2 2~. 5 16 , S s.i 18.71 27. 61. 2a. 01• 51.51• 
a 45. Q -- a.o - &. a:; 19.U -- -61. 5 1'5.G ~.o 2. 2 e. &0 so.oo 10.as 22. 1s 
3 

I - - 11. 0 - - 30e26 -- ·--B - - 18.o e.s -- ;,0. 21 -- 30. :SOt> 
I 82. 7 - a. 9 -- '¥! . 09 32. 52 - -· J 82. 7 g.a g. 9 1.a 2£ . 7-Z 56 . 14 1, .a9 58. 

77. 4 - u.s ...... 26. 06 ao.os .... ..,._ 
L I 77 •• 19. 6 o.~ s., a9.Gt ~ .to ,1. 000 o . 
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'fho e le · l t~on nf t he C rrtel nt of ur ut11 · z ion 

o.a 0-X i:1 j earl r a:ld y e co • r t1 th p,,rc nt • 
or dietary urea n tr ~lt~ n l.1 ie. rot nod . It ~ ( 1ff1-... 
c ul t o I'elnte l.o ooe1•~·i c1ont or · r utilll- tlon with 

tile l ·,: 1 Cl ' a . ... 00 proto 1.n C O; (L t of t 1 l, &al ... • 
r a tion,. or . I.~ oar .,cl ydrat c r:mt r. :-,f t .r b 8 l ration . 

St or we - a. ..rr i., ie: , ,. :n tac,; ut i ll io:1 ::,_ ,1re at 

n-

t. ·..ie w; i1 •.,rea 

t t] >c b~ gh le ·c l of f cd · ng ';ha n at t !!o l l e l : :1 

1; • • at .: t. 6tn.•y 

µ:·ot :.n r t ~ 



r: . C when d 1ecl 0 ... t lo • b • 
~- 1. tr ·o Ll c,:,a- •'4 t u r11. • ::.:.v. p • t1.o) 

ot 1 • o.r nG ro1y ..nvol ·e r onn1 t on 0 ~ .. &; 

po l.~4, 1 too.· ur ut. :..l tlon. 

~(j lodl.~ . t ' f) !ciCOl 1 m v!.' ·.u·e .!.lla t .. :)n i ot 

t,r' :; .to l a , ··:0or 1oal m;,ort reo . T"' t he 0 ' _ ... 

1 t ij, u.J.d b ~ '"fl ... {.. to ;roduc 

;jffl ut!.l l. tl;_;n oJ: UI''Jtl nltro,c l • ·r-:>:", •ne r e l 

t 1,13 _;ie . o"'ta~ a u.U.o • ::o e l, . · C ~ -
1.,,-. er l lj act . ·- 1 t-

tnaw -...y ;;; J ..... clt 1.;~0 I .. .lr.J ... nt. C'Ql1 ut llz ur a f .:.t~o0 n. 

.1.· 1e f stu .. _, ...... ,., .. 01 t:int!r t . . • ( l J,:...l ) 

·u 11 t; . a l . ( l ~H2 ) an.:1 t.oc. i n V it.o t ld i e!I ~1· ? ~on 

o • :J: -~ 01 t~.ts u ot;-o ... : l 

be pootul t;e. L'r o:r. tt.Gt rcrr .. ~ltu of or-al acwlnl trntlon or 



1o<l1o ted t st tj xe din ~ of u ea or 1 an 0 

qui s ~. l r to tt.e 1 l 
, yl • 

nd hln,.:er (l ) n1 o.a .. bo t to Jog • nd the 

d t,:l r· t ir d h t:.l'l 60 re oft n.1 Of • 
ae orkor 1.;gb ated t t th oonoe r tion ot 

onia re d t ~.e plOC o · d 1n1zat1on f ino 

.o1da •. thWl re:),1ltin1. ln inc.reaaed n tro;:-:en r t nt1on. 

'b 1n: o lv i in tho utllu tlon of urea 

by nant and t.,ay ,;r.p l in the lao of o 

wi .en • 

Evide 0 hird po a1ble me n1am of uro ut1l -
t1.1:- n rlaj' be ot; t 1ned by compar1 on of t e l.it &t r re-

ports of otJ-·er orkern .t t t the aul or our metabol1 

t die • f...arr1a et. 1 . ( . 43) fed , ,a l ration to 

toera .~tch auppl1ed O~i l y 5 l a . of nitro;en ~a 

and to t~.i ·; ,'!dad ~ o. t o lncreas the .~a l ly n1t:r · en in

t e to 59. ~ grw-:m daily. 'fh ava1•ag d a ily f oal 1t.r 

gen valJes were 9 0 gr ms for .ie ba l at1o ·. a:-;d . 60 

gra·:is fo t 11.e ·.1rc.a ra t l·Jn . ~inoe · ·ea aad a.mtno..,i are 

~ a incre rec l 

nitro<_en w s d 1 ~ to ur.abacrbed ure or ::.amen J mor 111:e 

it re~ul ,1 f rQc:1 t Le ~ 1.d1£e;; te•.'. 1Jactor!. 1 prote in . 'Ji.iit 

a dd 1t1un ,, t 

.[.1:" of , oteln nl "ro ,n t c, atcera .. 'd n.i : t l .. orea e feo l 

n~troge :-; l ·. 0 .r r.,et.~boll n t i.:: :ea . 

uarr1& & d,: l?i.Oholl (l'J4 ) f ur 

or 



51 

1 ~ f ca l ~L ro en 

&r ·:1 d .tl:, . In r tion ... f d to er. 

lno.re a d 1.. 1 

) 1n O..u" o d 

., to.boll m t· ·Y• tl LS u 1tr 

ra 1.:,~ c ur ta ln:.1t., 11. gr · or /. 0 .. n nttr 

e;en d d n. ·t in rea f eo l r.. ro n . .Slnot!l 0 ra 1 

c ent inod o "(J p 1te:tn n ta·oge n :id 1nce an d1 on o:E 

1ble 

tlon ; f d 

bac ter l l pr ote 1n co rit in.1 

to b co,.mte al r:.ced by h decre , __ ,..-. f eca l !1.:. troc.,en 

re!or d d1etar p1·0 e 1 . • 

decre s d fecal nl ·ro5 n excr 

i • al. (1947 ) tually 

on :y add tions n 

to t 1e r t tons of anecp. 

r t e::z2 l 0csioal ,. hflt all t ee o:: t .e ae msohan 

fu n.otion iien ~ i.e f c uni i r 

oomp it1on r tlo--. ~o 

lao n the peel s of 

~"f egner et . al. (19-.l) has s . 

t t. e 

• ·c L 

l a us • ork o1' 

n that h1L,h protein r tlon 

depre t he . aterlel aynt :iee1a o. prote ,.n •·r o~ urea. -rt 

1u.\a alno aLown that readily . er.:nent li la carbohydrate 

a s n e ary i.or oa.oter 1al ut 1l!.z t i.on o!" ~·e nitrog n . 

ance L l lti')l r•ro e -n r tion low oru~oo dr ate r tl 

baet er .· 1 a yuthssia could be c,.! ote . t o b-e 1-~ nor f to 

1n ure ut ~llzatlon. over , ·lgh p •ote in rat _on ooul.d 

stimulatory 

1-



ff t 0 1 11 utlllz t '... n of forl36 • 
cl ll u ml;.;ht C OUil a '"t or 

to h ~h pro· 1n r t i • 
h e.xt nt of •. t!l at1on () 

.. 
l' by .;.,. 

tlon of ad OJ u nt 1o n 1 t ion 

of ar..lno 1 d e nd on t.u r te ?, f t n nd ... 

a b orptio."l cf nta. ·t: el'G ls t:O e · i :l nc avai 1le 

to r t o1· w:. !.o:: tr ct t A r ~ -:.;:· am:nonia ab or p lon. 

1 f l!;} ~ l t aeo 

tit ton b twee n b cter t al. s :;nt be 1 of in abs r 

tton of the n • d tb1 1a 0 r 1i . t he 

r ctora htc h deer e t -e to of b a4 r1ol ynt, 1a 

or prot 1n eould bO expeet. to inorea t ut i li tlon 

or r by ab Ol'"Vt ion '1! a .,, n ar1c c o qu :t cle a ion 

of d :11.z.at · on rJf a n 1no aa lda • 



,., 
A L 

In olasa1 l. t h acy of pi-o n 

pos e d by i·olia (1005) 0 type ot pro in 11 

are recognized• on a conot nt end no 

an.J the ot 1er le or .o 0 t bolla • -
c ording to thls t ory the nuogenou t bolia 1a 

en d 7 tbe e.zcrei 1on ot o:rea1.1n1 ll a lativ, ,17 

cooot nt r to Wi .t oh a 1 depondont of prot 1n int • 

e Nie nt.ly i. e 

t o prote l.n int 

enc o er t 1nin excretion 

haa b en quo t1on d n~ 1>01 ted 

out by i-'r1edemann and aa oo 1at e ( 194.8) • thero haD b en 

uni ormity of' oreatinlne exeret1.oo. t of t h r 

aearah re t1n0 to t 1a prob lem t 1&.D beGn conduo.t d •1 h 

human subject nd laboro. tor y 

T er at1n1ne nd er a .. tne 0%Cret1on o f &l..r J' oattl 

on tanda.rul d iry ration stud1ed b y A th nd 

ero .. 1:r ( l.933 ) J e r • o data ere presented to show 

t e.ffeot of prot in intake on the e tion ot t e 

t o ur1nary cona t 1tu nt • Car nt r (1927 ) de ermin d 

tbo creat1nl.Ho arni oro t ... ne exc t lon o.f b r t ears on 

p ture a nd on ma.lr.t enat r ti o • The pr~e1n nt ke 

or the nit.la l " aa not o lo u lated. Altbou 1m1 

v l u s !or creatinine excretion were obta1 . d 1n t eH 

t wo in· os · .i.e,ati -·.ma ,. aJ.it,ht l y h ... f)lor o at r.e v luea 



r-e~ t d f h d 

or he 

b n t 

ul. 

t , or t . n exo t1on 1n o 

b l levol o rt 1n • 
,.:.. e n t t -:-1 n to d -

ore t!nin nd ere: 1 -£ bee 

t 1o c ont 1n1 0 di '--f t oun 

or d · t y Ul" aa a 

1 e. 

- pert ntal r od 

• • 
(l' ) 

1. 

-
tr-

ot;. 1n -

r.er r d a eer 1n ol1 m tall.a 

wer fed r tlona O! OOt ~nt o U;1on our . -, 
r1oda . ;_,.u 1 th lO or ch 

q nti . ivcl collect d 07 ftlll!l of r b tu la 

h ch d to g,l a oolleot on Jar ben h the lo ot 

the at lls . Tolu• e R ll ed • iv Bd ur-
f1o1en t aultur1c c1d M ed to col l t 1on J 

to . i nta n t h pli of th ur1ne bol s. 1 

work d t · t at ph val bel 6 both tlni n 

.nd croatl ear st • ·Jr ne • co.ll c d and ur--

J d lly . Cr a 1n1ne an,1 er tl.n w re <l t.erm!ne by 

-ol n' 3 meth o i outl1n "' ~ et . 1 . (1947 ). 

In too f ira t o~i a of ex :r-1.ri nt 

take ot all of ~e teera • • 
the r t1o·aa being or mpo c~ of f)rai.r1e hay supple n~ 

wi th either cot !i . naeed l or 11 d ·eed cent 1 

i ng 7 5 v rcen t cott onaoe t ~ • 4 perc:en ure • 10 Pet'C nt 



a d ll t d Cr 

er 1 :, r ' Q ur1 'U • 
u l t Pe ent ... 1n t a bl 22 

I n t oc ori a r i 0 1 •· e tro~ 1 

t 0 t l t r d ,. er , ... 

17 t o 124 g ily ., '"''b r t lo were 0 0 

po ed o· 1 n t d w .!-. ~b .11 "t r nt OU l 

t . . llet re t 8 u <I 1 th ~1ra 

er e L~l ne 00 tin we de n OD co 

d p l c ::. ' e ha:~ b e 1 ) I" serv d 9.8 desc r1 

bov n.! : t .or ~ t oOc d • 1ng t e col 1 t 1on period . T 

eo d f1tt . -

n aul t a a t1 ~ ··1 usa l .n 

1 .. ea l t. i n ta~ le 22 ab . t ~- t tl:e r J. On ct 

t o l t l tro ·en nd er- t ... nln . l troge n of lnt'l l <i • 

at er :.. on 

atnnt fi 

un form n 1 t .rog n int e i s rel 1 17 c on-

da to day n 

p rent -xcept 1 

·.!'h ;:.reote t v r t on.a .,, r~ obao ved l ll a eers 3 nd 6 

uoh v arl t Lo 

-

of 

• 

on t r .e 9 th a n .. : 10th d 

1u1~ a ob~ ... ed in t 

01 col o.ot lon . 

11s 11:, e r a tnL x r t1on •-::>t 1n-

l a · t"e 1'or t oo oat r t unre eel t o 

1ly t otal nitrog e;ter tion . Cre t . e exor l n arle 

·kodl y f r om ct y t o .: J • 

e~n anb!l ls 1n oxor i on 1:>f ot l 

nitroge n y 1 s w •o te·-! t o s 

• 



,~t 

4 ! 

•• .... i 

1 
2 , 
4 
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6 
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'Ji~1:AliHUG .. JP . 

m., 
u,., 

3 . Mgm. of oreatlnine N per Kgm . of uody weight. 
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U7 

---::: x:. :::r :·::,.::,,:.: r:• 
~ l ~ I 0ottouaed 

.o ll', . 

(J1 
v) 
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d11"f r ·e r.oe '!.n b . unt• and part oul .ly n t t 

oE n1tr en ingec · d e be n1 r o-

g n excretion r te ·ra t. t r-oo 1 ne Uy 

hi The ere als mar- d d ... :C'feTenc n nl-

1n or t.1.n!n 

la ed to the 

A1though creat 

boc:y ai ,_,h • 1n 

excN't1on. 

ount 

ret1mi • 

e e 

01~ 1nine u cre ion va1uea :.ad co 

•ore tlni ooe.t1'1o1Gn ta. 

ere t1n1ne a rd ere 1 

• r n e were -~ 

n lng eted . 

au ally relatec to 

pandlng l 

o ;ff1c1en for 

steers ins tL ·. f r-om 55. 8 gm. t o l2 . n s • of nltr n 

d 117 are glven 1n ~ l 23. 'rh nltr o ;on balance t 

of' these an1 ·:.3 l a varl d f r om n!.1. r ogen equil.1' r1 to 

poattive nL.ro ~_ ~n baln.nc o \) f 22 . 3 cJ! a d l:,. :t ls 

obv iou .fro ... 1e rea:1lt~ t , at c l 11g in n troEen 1nta.ko 

over t he 1•nn~e t uuied a n,: the d 1.U ti~n o f urea to tbe 

rat1\".>na wo. ·o ltLo:.i ef .feot 0:1 the oreat1o i.. e c oe fficient • 

n.e ei · t mean oroat1n1:10 ooetf1ole n a 11. 18. 

·.ch.la valu a u1gh r than tho alue o 9 . 5 reporttv1 by 

• ;. i erene 

in treed• ~e aP , ae.x o f t i1e a:1L la mit;h cont.I' tout to 

t .1.~ 1 ct Lf!'ei"'one e . Cnl"' uter (1927 ) reported creal.1n1ne 

0 0 f .t'leie:t~tn bet ween 8 a nc 9 J.'or a era • :.owever . d 

struct l.or o.:.· crsatin1ne d Ul"int, i2tor 1e and sh1pp1 - or 

the urinoa a o Ll oocr1oed in Lis paper rnl r., t e'18lly account 
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'fAl:U:.B Sia 'l'H.C: AV.':,.HAOE OiU<;A-X I }U ira Ii.N D CREA'!'I Nii: EX.Ofill."T! OW BY U~ID" B'l.'E&nS O!I RATIO 
OON'rAIN100 [, l.f'lrKH.FL.VJ: AM' ilJ :.-iT3 OF PRO'~LM Ani) OREA NITROt,KN 

U y I AV411'Gge I Ave orut1no N Oroa,wne Oreat1 
!••t•d ooett.1o1enl ocett1o1ent -

, .. -
63 . 8 -- " 382. e a . 39 0~ 10. 19 

. G 7. 8 4 ue. o :s.u 1.11 9 . 6 

. 7 - 4 AB. 2 a. ea 0. 54 10. ;s 
96. 0 a,.o 24 318. & a."la 0 . 9,, u.ss 

100.0 -- a 317.5 a. a, o.eg 11. i 11..,., - 8 ltC.7 1.az 0-86 10. e& 
U9.i 1-z. 5 • 3$6. S 3 . 94 Oe46 11. 1 
12,.0 ~.- 4 aao.o z . 20 o,e 10.00 

Al l a\oera reoe1ved 10 l ba• or pl'&U'lo bay aupolomoni •d w1,h Val"Y1M amo~liia of 00,1011-
ae~ meal, \ll"ea• molaaaea , and hcm.1ny t4il~d 



tor \ l e e lo er lu • 

.. e cro ~ine o t tlc.1 t n 1n t ble 23 v · 1 

fro o. o 3 . 40 coul d not be or::r t 1th o 

n1tro -,on in • T · e1gt1 ed ean e r n o tt 1 

wa 2 . 62., a v a im l r to i t t ;>or'i ~ b C 

(l ?1"/) but n 1derabl. l o• er t h n !' v l ,. or 7 . 6 r 

port d by Aa orth a nd ei y (1~) tor d iry c • • 
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St ioa ere con.duct t.o t na t e . 1o "" 1 l 

tt ' ot· 01~ lly d lo red ur 0 ur 

n1tro~en hen dt.! d to lntc anc .e r t1ona 

tor teer Uc! • d t i· f' l"eet ~ let y ure , 

prot 1n V l on th o.xcretion of er tin1no a. d er ti1ne 

by b t t er • 
of , e !.n w t 

tion to a heap u ell" l -- t ano ttwa1a rod•ue d 

ol 

r pi 

rl n ur -a ammonia o f too orta.l :., lood • P t l 

blood• onla v 1-u,u, . whto •. c ontinued to 1ncrea during 

he 2:-hour ob r tlon perlo : ani:! rea¢ d 8 . 4 • i:>erc nt • 

ind cated hydrol.y la .-:, ur-oa .1.n tlie 

or largo quant1t1ea of ~ 

dr·enoh to te re• urea in 

n1 • 

n nd. b orpt1on 

n adm1n ~m-ed a 

exoeedt 100 ,, 

pro<lue d r p1d rt e in tl lavela or b h 

monia o.!· the a yo1-o-m.1e bl·.XJa . At 

nd 

in toeP 

r.on ammonia nlt..r ·on of th a at 1e bloo..-1 r o d a 

l.evel of pprox -at ly 2. s • peroon • ~d of 

alkalo 1 fol.low by d CCC red t l evel or bout 

4 mg. percent . ';/ . n c.iv n as fe d • m1.xod with ot · r 

oonce .trate , urea in a.--:10unt up to 400 c: daJ.ly 

duc&d no ill e r'fac t . I -· t r • 

ue th n t trot en of e n 

1 tn.ipp.llod 2 5 i>O con :-- ;.· ~a co. e ntr e nl 1.ro;_·,An D aln-

te, n:10e rat 1. :J ,l.S e . er• L n it ·, t lled O ON)O t of 



t 

lie ur.c n a e n 1•og n . it • 

ud pro · @ i lp&lritaule wh n .t· 

to ·al n1trc:.' en int '~ • 

o ur r J ef.:..' ioientlJ i.r. 

not u 111 

to supp y 

lu 

1nte 

t 

b;, at 

nl r n 
. h , 

d y -
.. of ur to ,,ip l:, and 50 i->Grc .n 0f .; lO 0 n-

tr n~tro en . 'Jr -..ld ' nt .. 

but r 1 

nutr1ea 

bot t 

t h ot 

eq l ly 

atl ma 

en for ooth t r rid 

to a.r · ce the ,i 1.c?e ti·.,; y o.E o .e1• r ti 

• 
lt.,. r fie nt ly ino.r ed n v,f; Oll x•et ntion ln 

rs a nu Wl: n ad-ed to 3U?. ly 20 roe o:t 

1 n1· r o, :i n in i tt ni! . r tlo • ·) a \1 3 out 

t1t1 l ued 'FJ l::t.lll added to fat t enl ,: .. a d main e 

Ol lamba . I , ever • species difforenoo 0 .... 

S tlJl"V n utoex~o o.nd lambs • wi h t:ne latter b lIJ8 

mer e 1iolent int 1e u ti l 1~atlon o leve l of a 

in Ln t nanc r t10.'."°l' • 

J .t her t lw l v l of. diet ry pro e ln nor 1t!lt1o 

of Ul .. a i'ec ed t r.te ex.oret ion 0' areatinin Cl• a 1 

o;r ~e ,I u ora. " v ... t l.nine excret 1o i -. 8 . oun to Le 

quite constant 1n relati. c:n to bociy '.:.'eir:;h • and ·he .. J r -

a.a ere ti ln r • .i. tro en ccefl'1ci nt 1 3 11. • ":'b ex-

oration 0! oreat1 e w f Gu r .! to n mor var1tible t n 

• 

t 1 e:xc1'e :on · f reatinin iu .~'t r an averng me n er at 1ne 

•. J..tro e~;1 ooe r ci nt of 2 . 62 . 
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Ration No .i Lll<"llb · 10 . , --- -Ao·--· r-·-··Air-r- '.fo-taI -J --7:rrr:io t P'ocea I N f UN& in 
1n blood 

·m• um. um. um. Ol!!h• um. I v.g. P 
A I 1 I 1 . 2 7 . i a. 6 4. 2 o.a 

7 . 4 7 . 4 a.a s.t o.o 7,6 
3 1.s 7.e ~. 4 ,.o o.a 12. a 
4 ,, .a 7 . 2 2. 5 a.0 o,a 7. 1 
5 e.o e.u a.3 ••• 1. 0 z.o 
5 7. 2 7 . 2 a.e a.& 0.1 10. 
7 7 . 2 1 . 2 2. 1 4 .. l 1.0 10. 
a 1 . 2 7 - ~J :s.a 1. 9 0. 1 ,.a 

,\V • 1 . 2 7,S 2 .,8 a., o.e , .a 
li I l ... ,.2 1.1 a.5 s.7 a.1 1.a a., 

7.2 1.1 a.3 ,., ,.1 1.s a., 
~ I ,.4 1.1 a.& ,.e ,., .. o.s 11., 

7 a6 1.1 a.1 1 . 1 ,.1 0 . 9 u., 
5 ,,.a 1.1 s.3 J .a e.s 1.a 10. 
6 0. 0 1.1 s.o a.e 3,.5 0 . 9 a.o 
7 7.s 1.1 a,.3 4 • 0 i .s Ot 7 11. 
e 1.2 1..1 ,.z s.4 ,.1 o.s s.1 
AV . , 7 . 2 1 .. 1 a.a :s.s 3 . 9 o. t a. 

C I l 13. 4 15 • • ,.e 5 . ,1 1 . 1 17• 
2 ia.o ia.o 4•0 4 . 9 4•1 11.1 
3 13. 0 ia.o 6. 7 e. & 1.s u ~ • 
' us.a J.J . 2 s.a 4•3 1•7 ia.v 
5 a .o a .o 4. s 6.0 a. 
6 15. 0 13. 0 a.e ,.9 a. 
? 12. 7 12. 7 , .. 5. 2 1 .1 
8 :u5.o ~ .o G,,7 s.2 1.1 

L" I ·-1. ' H:S .5.a ¼1:8 9:1 i:Y -1 • 
2 13 . 4 s.a l 6 t1 7 6. 3 lh 4 e.o 
s 13.o :, . 3 1e.~ 1 . 0 5 . 5 ,.o 

/ u .o s.~ 1a.~ a.a s.a ,.s 
5 ~ .o &. ~ 16. 5 a.o a.o 1.a 

iz.o 3 . 5 16. :S 5. 9 ,.a e. 
7 I 15.o 3.s 16.a 1 .1 8el ,.1 
a 12.1 ~. 3 1e. 0 e.:s a.1 ,.e 

;1.V • 13.o 3 . 3 1a.,o a.7 s.1 4. 6 • 
- _,j 
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2 47.l 

46. 7 
4 46. 8 
6 47 '7 
6 51.. 
7 42. :8 
8 6.1 

Av•. , 46. l 

B 1 . 6 
2 so.9 
3 48. 

52. l 
5 52 

~ .a 
7 S7. 0 

9. 
A .. 52. 

C l 5 .• 9 
a e.2 •. 0 
$ 57. 9 

e1. 
& 

6 62. 3 
7 69. l 
8 60. 4 

A • 81,. 

]. 89 . 
~ C . 8 
3 67. 2 

S?e8 
0 6 . 3 
6 7 .-2 
7 58. 
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V • · 

:) ! iJ~· •:t t {) 

' ) :: 0 ..Lal1Jl\l.C>J 

.,,u,,_..u., .... S STUDY 

51 9 
. s 

66.2 
61. 
ao. s 
·60.G 
56. 8 
60. 

53. 7 

7 .s 6 
. a M. 5 57. 
.9 67. 1 6'1 . & 

46. 8 66. '1 
55. 'il ea. 2 4 

• .z, 
52 6 58. 5 

• rl oo. 
64 .. .o 
66. 6 66 
ae. 60. 7 
67. 6 61.e 
ag.1 60 
71.5 a .a 
63 oo., 
67.l 

l . 
67. 

69 . g ..:;o. o 
65 . 6 

I • 
67 7 Gl. 2 
67. 6 66. 1 58 
67.6 . -2 63 
~ . • 7 5 5 . 9 tl.l. 9 
00.1 38. a 1.9 
6 0 . 1 1.6 
67. l 7. a eo.9 
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6fl. l 
65 . '1 
59. 6 
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fl'I . O 

ea. 
. 3 

56. V 
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s1.o 
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l . 4 
60. 4 
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TALL,- 2,3 • '!.nii AV~L\ .,: L-A~ •• : 1U: ~'i!,)U,.' ; . ilLJ,.~ . . )A :' i, '' 

at1o Jtoer -- --Ao ~~Ai-~'i"ota--i . ------ ·w1m, ---
:10 . i-: o. ;ll"Ote1 urea !\ ,:l ~ o\ia 

W"'&a+i.u 

5M• .. ;..,.m. ,f.ln • gm. ,m. 

E I a I ~C .3 ,;a.a I 1.e 21. 21.a 
3 4G •O •c.o &.s 1,. 2 l eci 
5 46 . 5 4o . 5 19. 9 30. 22. 2 

1e.a 48 . 8 12. 9 22. 20. 2 

I .I 46. 0 l!.C .o , .3 17. , 22.a 
44 . , 44 . 4 10 . 9 10. sz.o 
45 . 9 45.9 10. a 21. Bla9 

2 I 48e4 16. G e1. 1 18.S :,o. a1. 1 
~ 40 . 8 l .6 e6 Ga ,-. a, •• oo. 20 . s 
8 44., Uh& oo.o· 22.1 $4. as.• rs.a lJhG 61.,l ao.1 &9. 21. s 
7 f 46 . 8 lb.a 62. 4 21.1 :!16· · ea. a 

46. 0 15.e 61.6 25. '7 ~.,. s~.a 
'V•. , I 46. 9 l &. e 01. a 23.& :)6. Sl , I) 

I t, 'fHH ~30 .-,rrn Mb"TAn01.tSM S'i'V1 

w iJN& lf Ci-oat1.n1n 
retained 1n bl ood 1n ui-in 

gm. mg. ;,eroen gm. 

• • o 1. 0 a.o 
0. 2 4 . 2 u. 

• '1. 4 u,.a 9. 
4. 4 a. 9 e., s., 4 . 8 a.1 
1.s • • 4 a.a 
2 . 4 1.0 e., 

<J . 7 l.fe7 a.: 
a.a 10.1 s. 
2.a e.9 i •. , 
0. 5 1, • • a.a 
5. 9 11.e 9. 0 
1.2 12 . a e.e ,.o 12 . e e. 

-.a ... 
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Ration Mo4 Lamb t~ o. I Aa I .,. 1 'L"OIU ~r111e H retained 

,1m. t.i=i. um. m. • i I 1 I 6 15 6 .-6 2. 1 ,.o o. 
2 a.s e.s 1.s a.a 1.7 
3 e.o 6, 8 l.4 a., e.o 7.o 7, 0 s.s , .1 1.4 
6 6, 4 6, 4 2.0 3.S o. 
6 e.9 e.9 a.a ,.1 1.a 
7 '1 . 1 , .1 a.9 3.8 1.0 
0 7 e0 1 . 0 1.e s., 1. e 

Av. s.e a.a 2. 1 a., 1.a 
I: I 1 

I 
1.0 2. 2 9 . 2 a.a 1-.8 1.1 

2 a.s 2. 2 8. 7 i .a :s.o 1.3 
3 e.1 a.a .e.1 a.e St :J a.a 
' s.a 2 . 2 9 , 0 a .• ., 1.2 2.1 •• 7.0 2. 2 i . 2 ,.1 a.-11 1.1 a.a 
6 I Se 4 a.a &~6 ·~ 1.3 1.0 e. 
7 e.9 2.2 ,.1 a.o z.e a.e 11. 

7.1 2.a o.& , .a a.1 1.s o •. , 
Av .. I a.a 2. 2 i tO 3.-8 3t4 1.e ,. 

G I 1 ia . 2 12. 2 ,.o , .s ,., '7.o 
• 8 12. ~ 2. 1 ,.a o.s 11 • 

3 I ll t 6 n.e a.o ,., z.2 a. '7 .a U.8 ,.s ,.3 s.e u .1 
5 l.2 . 5 12. 6 i.e 4.o , .. e s.o 
6 12.a 12~ 1 .• 7 4 . 7 1.9 10., 
7 11. 2 11.2 1 . 1 4 . 6 1.1 U.l 
8 11. e 11.6 3 . ? • • 4 l et> u.1 

Av • . 11. g 11~9 s.e ,.e ts.e o.o 
li I l 11. a a.6 18. 4 9 . 0 4.l. 5 , ~ 1, . 7 

2 12. 1 e.e l8e7 4. 6 , .e 9. 5 1, .:s 
3 12. 2 e.e 1a.s 8d 4. 4 e.1 14.'7 
4 11.4 e. e 18.o 10. s 4. 6 &. 2 11., 
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