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that the logical extension of the first principle required istration of even 0,5 g. of protein per kg. per dar leads to

the provision of full sex education and contraceptive considerable abnormalities of blood chemistry, and these

advice far the young. The first principle, too, demands afe usually associated with digestive symptoms which

the speedy passage of more liberaI abortion laws, in which prevent an adequate caloric intake.

matter the legislature has been regrettably tardy. We here describe the results of treating patients with

I presented some of the arguments far the acceptance severe chronic urremia with a diet deficient in protein

of scientific trials of therapeutic procedures, both medicaI (i.e., containing too little protein to maintain the nitrogen

and surgical, even though these may margina1ly impair the equilibrium) to which afe added essential aminoacids or

rights of the individuato Experimenters, in exchange far small amounts of protein of high biological value. The

community cooperation, should be prepared to accept the purpose of this treatment is to keep the production of

opinions of their colleagues as to the ethics of their experi- protein catabolities low by giving a diet which contains

ments. If we afe to sustain the scientific advance of medi- very little protein yet supplies nitrogen in a form which

cine the Iieeds of the co~unity must be accepted as can be completely utilised in the synthesis ofbody proteins.

paramount, providing that individùals afe not subjected Patients ~nd Methods

to dan~er or.pain.. Eight unselected chronic urremic patients with urremic
In discussmg our present care of children, I pleadedfor symptoms have so far been treated far periods ran .

the bet.ter. integration of ?ur .health and welfare services, from 3 to lO months (table I). A1l these patients g~~~

far th~1r lmpr?,:ed organl.satlon, ~d far .the betterment previously been m our hospital where they had taken a
of .socral C?ndlt10ns~ partlcu1arl"! m.housmg, so .that a1l diet containing 0,5 i. of proiein per kg. per day until

children mlght be glven a fullb10loglcal oppOrtunlty. digestive symptoms (nausea and vomiting) appeared, and

Acknowledgments prevented an adequate caloric intake.

This talk has been tried out in the UniversityofBirmingham, Patients 1-4 (table I) were treated with the diet alone;

the University of Newcastle, the Selly Oak Colleges, and patients 5 and 6 were first hremodialysed twice, because

other asso.ciations. My gr~tefu1 acknowledgments must go ~o nausea and vomiting were so severe as to prevent their

those au~ence~ ~ho have listened, and made co~ents on lt. feeding at à11, and they were then treated with the diet;

If my baS1C op~ons have not chan~ed, my expreSS1on of th~ and patients 7 and 8 were repeatedl hremodial sedhas been modified. The theologlans (non Roman Catholic) . ~ y

were not concemed with the sanctity of embryonic lire, but becau~e the diet alone was not sufficlent to prevent

they were much troubled by the problem of human rights in urremlC symptoms.

experiments on mano Some of those who were involved in me The basaiprotein-dejicient diet contains 1,0-1,5 g. ofnitrogen,

training of youth-parsons, teachers, matrons, and so forth- 0,25-0.40 mEq. of sodium, and 35-50 mEq. of potassium per

disliked the giving of contraceptive instrUction to the young, dar. The bu1k of calories (2000-3000 per dar) is supplied by

and were anxious that sex education should not be divorced unsalted butter, unsalted lard, vegetable oils, sugar, honey,

from ethical and personal advice. The gynrecologists, who maize starch, and special wheat starch (Energen Food Co.,

must necessarily be the agents of destrUGriòn, while in the Ashford, Kent). Fruit and vegetables selected from those con-

majority agreeing that the abortion laws should be liberalised, taining the least nitrogen (pears, apples, peaches, oranges,

were insistent that the conscience of the individuai surgeon pluttlS, tomatoes, peppers, aubergines, pumpkins, lettUce,
must be the final arbiter. The human biologist can do no more cartots, &c.), afe concocted in different ways to give variety to

than ask that, in the adjudication of these difficult questions, the diet.

his evidence should not be disregarded. The histoty of birth- As a oread substitute, wafers made from maize starch, palm

contraI has demonstrated the errar of judging biological and oil, and water afe used, while spaghetti is prepared from the

social questions solely by mora! and religious considerations. special wheat starch. Severa! types of soup, made with vege-

REFERENCES tables, tapioca, starch wafers, and butter or vegetable oils, and

Fox, T. F, (1960) Medico-leg, J. 28,132. puddings, made with starch, sugar, butter, and various flavours,

Hill, A, B.(1963) Brit..med.J. i,. 104;3. ,. ' areused. Butteris alBO used, together with starch wafers and

Lafttte, F.. (1963) F.a"!i1y Plann,lng In the SlXtles. Report of the Fami1y U g to
Pre p are cakes flavoured with coffee sweet li quors or

Planmng AssoCtauon Working Party. S ar, "
McCance, R. A. (1951) Proc. ~. Soc, Med. 44, 189. .. . fruit juices. Small amounts of beer and wine afe allowed,
PlattT~~:.963) Doctor and Pauent. London: Nuffield Provincia! HOSPltalS while water and rea afe given ad libitum, and .. multivitamins "

Woodside, M. (1963) Family Planning, July. as a supplemento
Wootton, B. (1959) Socia! Science and Social Pathology. London. S i ' dd d . . enal tI'

o n excepta t IS a e m an amount to cover 1tS r excre

far patients with symptoms suggestive of sodium depletion

A LOW -NITROGEN DffiT WITH (some patients afe sodium depleted on admission, after repeated
vomiting). to whom an additional amount of 40-80 mEq. of

PROTEINS OF HIGH BIOLOGICAL V ALUE sodium is administered, depending on the behavioUt of body-

FOR SEVERE CHRONIC URlEMIA weight and blood-pressure. On the other hand, if hypertension

S. GIOVANNETTI Q. MAGGIORE al?pears, sodium. is restri~ed.. and the b~sal prot.ein-deficient

M.D. Pisa M.D. Pisa diet(~ostso<;tium:free) IS ~ven for vanous penods. dail
SENIOR LECTUlIER IN MEDICINE LECTUllER IN MEDICINE Essemlai anllnoaClds afe glven m the recommended y

. ... amounts according to Rose (1957): L-tryptophan 0,5 g.,

From the Generai MedIcai Department, UnlverStty oJ Pìsa. ltaiy L-phenylalanine 2.2 g.., L-lysine 1.6 g., L-methionine 2.2 g.,

TRE diet in chronic urremia has to fulfil twO main and L-leucine 2,2 g., L-threonine l,O g.. L-valine 1,6 g., and

conflicting purposes: to lower the production. of protein L-isoleucine 1,4 g. They afe administered in, a compoun.d
catabolites, and to prevent wastage of body proteins. powder form enclosed in çachets; the to~aI daily amo~ 1S

A protein-deficient diet which coÙld reduce the P rotein fractionated into 4 or 5 parts, and taken w1m the meals. ?st
, f th . .d d . th L form but me threonme

catabolites, is considered unwise because of the protein o e amm~aCl s use . were m e-, .. d
d . ,. ... and the valine were m the DL-fcrm, and the administere

epletlon caused; therefore a hlgh-calonc diet, contammg
t d bl th dd dail y intake which refersb O5 f . k b d .gh . a1l amoun was ou e e recommen e .

)
a out . g. o protem per g. o y-wel t, IS gener y to the L-form (2,0 g. forDL-threonine and 3.2 g. far DL-valine .

advocated as the best compromise between the twO oppo- (The bulk of the aminoacids used afe supplied by Light &

site requirements (Merrill 1960, Goldman 1962). When Co. Ltd.. Colnbrook, Buèks.) .
renal excretory impairment is severe, however, the admin- Egg proteins or egg aibumen afe added to the basai protem-
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TABLE I-FINDINGS IN mB EIGHT PATIENTS TREATED

Bod Urea Plasma- Plasma- I Plasma- N
Sa Ob~er- weigh~ clearance urea creatinme urate Menta! mu; Digestive

Patient and D .. vatlOn 11.- ) (mi. per (mg. per (mg. per (mg. per symptoms symptoms symptomsno. aae lagnOSIS period , min.) 100 mi.) 100 mi.) 100 mi.)
(yr.) {mos.) .8 A8 . A . A . A . A J! A . A . A

-- l F 38 Chronic pyelonephritis 7 67 71 3.0 2.8 300 60 Il.5 12.0 10.6 5.2 + - + - + + -

2 F 36 5 64 65 3'2 2.2 225 75 10.6 9.6 8,0 5.7 - - + - + -3 M56» » 6 91 87 4'P 4.1 200 60 9.5 9.8 9.2 7.8 - - + - + + -
4 F~ » " 10 51 54 1.8 1.6 240 110 11.8 13.0 9'8 n + - ++ - ++ -

» » .5 F Chronic glomerulonephrius 6 67 69 2.0 2.5 500 100 16.0 12.2 11.6 9'3 + + - + - + + + -
6 F 27 Chronic pyelonephritis 7 56 64 2.3 3,0 400 60 14.6 12.2 8'9 1 6'7 + - + + - + + + -
7 M25 ". ».. 4 68 65 1.2 0.7 360 110 15.6 18.0 11.5 9'8 ++ - +++ - +++ -
8 M34 ChromcglomerulonephriUS 3 65 61 1.0 0,8 400 160 17.9 17.5 14.8 8.7 +++ - +++ - +++ -

8 .-before (on admission), and A-after treatment. .

deficient diet because they are known to bave the highest excretory function, as measured by urea clearance. In patients
biological value (Allison 1957). These proteins afe given in 5 and 6 the blood-urea concentration increased in the days
various forms according to the patients' preference, and the after hremodialysis, and this was then fo11owed by a slow
amount is weighed at every meal when the patients afe in decrease (fig. 2). Patients 7 and 8 showed a slow increase of
hospital. the blood-urea concentration after their dialyses, and it was

Extracorporeal hamodialyses are performed with the pre- never possible to reduce this blood abnormality by the diet
viously described apparatus (Giovannetti et al. 1960) by using alone (fig. 3).
the cc vein-to-vein system " and a ' Sigmamotor ' pump (model When essential aminoacids or egg proteins were added to
T.6.s). A femoral vein and a suitable vein of the forearm are the basai protein-deficient diet, no significant increase of the
cannulated percutaneously as described by Shaldon et al. blood-urea concentration was observed in the first six patients
(1961); this technique is particularly advantageous far chronic (figs. l and 2), and in pati~ts 7 ~d 8 there were no changes
patients because it is possible to cannulate the same vessel which might be attributed to the supplementary dietaty nitro-
many times without causing permanent damage. When dialyses gen (fig. 3). In patients 1,5, and 6 a decreasein. the blood-urea
afe performed at short intervals, the cannula is left inside the concentration was ()~rved, the renal excretory function being
femoral vein and kept patent by means of a h~parin perfuser constant when thees'sential aminoacids were given (figs. l and2).
(Giovannetti et al. 1963); otherwise both the vein of the forearm Plasma-urat~ and creatinine concentration underwent smaller
and the femoral vein are cannulated again. changes ~1>lasma-urea; a significant decrease was always

Blood and urine urea are measured by the hypobromite observed, hòwever,for urate (table I).
method, and the total non-protein nitrogen in the urine The nitrogen balance was obviously negative when the basai
and fretes is determined by the KjeldahI method. This tech- protein-deficient diet was fo11owed; but, when essential amino-
nique was also used to determine the total nitrogen content acids or egg proteins were given, it became soon positive or
of the food which was checked at least twice far every type of reached equilibrium (see figures). This equilibrium persisted
food. The plasma and urine sodium and potassium contents far severa! weeks, during which the protein-deficient diet
afe measured with the flame photometer; the plasma urate and supplemented with egg proteins was fo11owed.
creatinine concentrations afe determined. 1 b th th d f P d + ESS ENTIALresp~~ve y y e me o s o asero ~ AMINOACID N + EGG PRDTEINS N
Maslnl (1958) and of Edwards and White ],74 9.per day 2'29. per day
(1958). --:: V///////////////////////J~ B.P.D. DIETUrea clearance is calculated on the 24-hour ~ .,. .",,"',. "."'." ",
urine volume by using the formula uv/p in ~ ~ 30D
every case, irrespective of the minute urine ")~~ 200
volume, because this is the on1y formula which ~ §:; I O O
is useful far physiological analysis (Smith, ~ ~
H. W., 1951). We prefer this renal-function '-

test because it is known that the urea/inulin -
clearance ratio (Chasis and Smith 1938) and ~ 'oJ ~ -
the urea/thiosulphate clearance-ratio (Giovan- ~ ~ : -
netti 1952) approach 1.0 in severe chronic ~ ~ ~ -

renal failure. We may thus assume that in our ~ ~ ~
patients the urea-clearance values were on1y a ~ ~ ~ +
little lower than the glomerular filtration-rate. '- +

'oJ!IJ Results ~~~~200
...~ ~

Th b al . d fi . di 11 ~"'",,'Io 100e as protem- e Clent et was we ~ ~ e;: '"

tolerated by the hremodialysed patients on the ~.
days immediately fo11owing dialysis; the other ~ ~ ~ -; 4
patients tolerated the diet we11, and they ~ ~ ~.~ 2. d uffi . f ti d :s I..i '- O -I- .J.. -L- -.I-
mgeste a s Cl.ent amount o 00 as soon 40 50 70 IC) IC) IC) IC) ~
as their blood abnormalities were significantly DA Y S ~ ~ ~ ~ ~

reduced (5-10 days after the diet was started). Fig. 1-The behaviour of p1asma-urea concentration, nitroren balance, urine volume,
Addition of egg proteins to the diet did not and urea c1earance ln pat1ent l.
alter its palatability, but the essential amino- The nitrogen balance is charted according to Reifenstein et al. (1952): the intake
acids produced nausea and vomicing in patients is plotred downwards from the base line, the output is plotted upwards from the bottom
l and 5. 01; the intake; vertical ana horizontal hatching represents fzcal and urinary nitrogen

In th fu t ti t" t th bl d respectively; the black areas indicate the positive nitrogen balance.tr .e s our pa len se. 00 -urea con- No correction has been made far the reduction in the total non.protein nitrogen;
cen ~t1on d~creas~d progresslvely after the therefore, during the initial observation period (when the previously retained protein
protem-defiClent diet was started (fig. l), and catabolites were excreted) the tissue balance was less negative than it appears in the
the lowest level reached was, of course, in- figure.
versely proportional to the residual renal B.P .D. diet = basai protein.deficient diet.



TABLE II-TO SHOW nm ANlEMIA, SERUM-PROTEIN LEVELS, AND LIVER-FUNCTION TEsTS !~

i;)

R,ed-cell count Hzmoglobin Serum-proteins (albumin) Bro~phthal ' , ;;~~

Patient no (mill. per c mm.) (g. per 100 mi.) (g. per 100 mI.) (% retenti ~-retenuon test i;;;;'

. B. A. B A B A --~ = ter 30Amin.) !t'j

l 1'85 3,22 6'59 9'35 6'40 (3'04) 6'45 (3'04) 8 ~",11*J

2 2,53 2,74 8,50 9,64 6'50 (3'10) 6.30 (3'04) 7 8 ')"~$~i

3 3'02 3,43 8'50 9'65 5.90 (2'79) 6,35 (3'07) 8 9 l,i\\'"

4 1,98 2,53 4,85 7,25 6'10(2'81) 6'40(2'83) 9 lO \;;i;~'\

5 1,85 2'80 5.90 9,75 6.20 (3'03) 6'10 (3'25) 6 12 b;'"

6 2'33 2.78 7'60 9'25 6'05 (2'93) 6'15 (3'28) 10 l! ,,}~).i;'

,o 'c

. B=before (on admission), and A=after the dietetic treatment (when no transfusions had been given far at least 3 mos :\ ,'z

Every value represents the mean of at least two determinations. "';ti; :

The urremic symptoms, such as anorexia, vomiting, fatigue, (patients 5 and 6), and periodic outpatient visits to h . al ":~j

twitching, and mental chan?~s, disapp~are.d or Ìmproved as Patien.t 4 discoptinued the diet after about 8 month~sP~. ;t~

soon as the bl~~ a~normalittes were slgnifìc.antly. corre~ed. urren.uc s~ptoms soon reappeared. She was readmitt'ed td J;~
Complete rehabilitatton has so far been obtamed m pattents hospltal Wlth a blood-urea of 237 mg. per 100 mI. vo .tin o ';

1-4 and 6, who ar: now liv~~ an almos.t normal ~e at,home, anor~a'.and severe fatigue; after 3. weeks of the P:t~~ c!

except for the diet restrlCt1onS, antihypertenslve therapy defiClent diet her blood-urea concentratton had fallen to 120 mg. !

per 100 ml., and she is now symp-

tom-:free. Patient 5 was also re- ;,!

B,P,D, DIET admitted to h ,
al ti ;cc

" """""...,..".", ,." "",'..""'."".',' , ,",'.'.'.'.'..""."'. bal OSpit or further ;"
--. D .. ... ~~~;ENT;';~' . + E GG PROTEINS N ance studies; though ber blood- ;;,

~ AMINOACID N 1.5 g. per da~ urea concentration was 150 mg,

~ ~ 400 1.74 g, per da~ per 100 mI. and ber arterial blood-
~ ~ ~ 300 V////////////////////A pressure was 230/120, she was

~ ~ ~ 2.00 symptom-free. She is now on the

~ ~ ~ 1 00 pro~ein-deficient diet, and ber

::::: sodium supplement -has been

~ !: -4 d~ ~ .., stoppe, and both the blood-urea

~ ~ ~ - 7. concentration and the arterial

~ ~ ~ O pressureare decreasing.

~~C\. +2.
P . 7 .

"'" ~ t), + 4 attent was discharged 2 days

~ ~ ~ ~ 2.000 after a hremodialysis, when he had

~ ~ '" 'I- I O O O b~come. free of symptoms; but he

~ ~ ~ '" discontmued the diet, refused

~ ~~: 4 00 ..0 00 o o .0 further dialysis, and died 15 days

Io,j~'!: ...0000. l P . ,

~ ~ ~ ~ 2. .:0 o.. . ater. attent 8 died in hospital,

~ ì:j -- O IO 20 30 40 50 60 90 l') after. 87 days' o~servation, of

OAYS ~ ~ ~ ~ 2! cardiac arx:est which appeared

after a penod of supraventricular

Fig. 2-The behaviour of plasma-urea conéentration, nitrogen balance, urine volume, and urea tachycardia, when his blood-

clearance in patient 6, who was h~modialysed twice (D) belare starting dietetic treatment. pressure was 230/140. Postmortem

(For lr.ey see legend offig. l.) examination revealed an enormous

pericardial effusion (despite aspira-

+ESSENTIAL tion of 400 mI. of hremorrhagic

AMINOACIO N + EGG PROTEINS N .

t'744g.perday 1'8g,per da!! flwdbef~re.death)andanenlarged
,,////////////////,,////0 heart welghing 680 g.

:;? alI ~:e;:ti=~:e~ -::;~s:::k:
~ D D

~ ~ 400 ~ ~ red cells were repeatedIy trans-

~ ~ ~ 300 fused during the first weeks of

~ ~ ~ 200 observation in hospital. Later,

~ ~ ~ 100 when the first six patients had

~ been discharged and the blood

~ ~ ~ abnormalities had been corrected
~ ~ ~ - 2 for several months, the anremia

~ ~ ~ O improved spontaneously (table II).

I-;; '" Qj .

gnifi~ ~ ":- + 2. In patients 7 and 8 no SI . cant

.:!:! improvement was noted In the
~ ~ ~ ~ 2.000 anremia and periodic red-cell

~~~.., , .

§ '" ':::'1- 1000 transfusions were necessary durmg

~ ~ '" the whole observation periodo~ ~ ~ 4 Hypertension was noi a problem
~ ~ ~.~ 2. in the first four patients; in them

~ ~ '- O IO 20 30 40 50 60 7 O 80 90 the arterial pr~ss1;1re was .almost

DAYS nortnal on admisslon, and It later

showed no significant changes. In

Fic. 3-The behaviour of plasma-urea concentration, nitrogen balance, urine volume, and urea patients 5 and 6, whose arterial

clearance in patient 7. also nortnal on ad-

Thi . dI d ' al d b th di . al did pressure was s patIent was repeate y hremo l yse ecausc e etetIc treatment one not prevent .. e ere hypertension ap-

the urremic symptorns. The nitrogen balance was not corrected far the retention of protein mlSSIOn, S ": been ossible to

catabolites, and, therefore, when essential aminoacids or egg proteins werc given; if the plasma urea peared, bu;t lt h;s b .;ing small

concen~a?on was increasìn.g, the nitrogen balance was positive and the tissue-nitrogen balance was control this so a~l:1 (5-15 mg.

less pOSItIve than appears 1tI the figure. (For key see legend offig. l.) amounts of guane e~



MAY 9, 1964 ORIGINAL ARTICLES TRE LANCET 1003

-
per dar) and by reducing the sodium intake, In patient 7 the treatment of chronic urremia, This regime reconciles the
arterial pressure progressively increased, and a value of 220/140 two opposite requirements of the diet for such patients:
was reached; but, in this patien: guanethidine produced sev~re it reduces the production of protein catabolites, and
side-effect,s, and It was not posslble to ~ontrol .me hypertensl~n prevents wastage of body proteins,
satisfactori!y, The severe hyperte,nslon which appeared m The danger of protein depletion during long-term
patient 8 after, 2 weeks o~ o~servanon v:as almost complet~ly ,
resistant to dietary depnvanon of sodium, to ultrafiltranon treatment must be conslde~ed, nevertheless, and up to

formed during dialysis and to the administration of Up to now we bave had no expenence longer than lO months.
per'

H b h ' l . k f ' l ,
30 mg, per dar of guanethidine, and it persisted up to death, owever, ecause t e potentla ns o protem dep etlon
Hypertension was also a problem during dialysis in patients 7 must be weighed against the actual and certain danger of
and 8, but no convulsions appeared, and the arterial pressure the urremic syndrome, we no longer hesitate but treat
values progressively decreased when dialyses were discontinued, with the diet described above ali severely urremic patients

With the exception of patient 7, who had an exacerbation of who come under our observation,
pyelone,phritis (fev~r, lumbar pain, an~ p~a) during bis star Summary
in h?SPltal, and a slffiultaneous r~ducnon m urea clearance,.n° A dietetic treatment is described for severe urremia'
sigmficant changes were observed m the renal excretory funcnon ' ",,'

hi h ' ht b att ribu t ed t o th di et etic treatment Oli gun 'a to a basaI diet grossly deficlent m protem, nltrogen of
w c ffilg e e " h ' h b . l , al al ' dd d ( 'al ' '

d allasting 2-3 days, was always observed after dialysis, with a 19 10 0g1~ v ue lS a e essentl ammoacl s one

corresponding reduction in the urea-clearance values, or egg protems bave been used).
No symptoms have been observed as yet which might be The ,basal protein-deficie,nt diet consists of, vegetable

attributed to protein depletion, Plasma-protein concentration and anlmal fat, bread substltute, and spaghettl prepared
and electrophoretic pattern (table II), as well as liver-function with starch, sugar, honey, jams, fruit, and vegetables
tests (thymol-tUrbiditY, flocculation, and bromsulphthalein selected from those containing the least nitrogen. It
tests) showed no significant abnormalities (table II), furnishes 2000-3000 calories) and contains 1,0-1,5 g. of

Discussion nitrogen per day,
Th al b ' l ' d f t , f di Eight severe chronic urremic patients bave been treated

e unp ata llty an monotony o a pro em- ree et, ~ ti l , , ' d ' th th ' d fi '
, . " so lar or apre lmmary peno Wl e protem- e Clent

together Wlth the nausea and vomltmg which accompany di h ' h th ' th , al ' ' d" ,et to W lC e egg protems or e essentl ammoaCl s

urremla, are ali too often msuperable obstacles to lts suc- b l dd d An . fth ' ", ,were su sequent y a e. lmprovement o e urreffilc

cessful appl1catlon, even m acute renal fallure. FUrther- th ' th ' d bl d ' f h" symptoms, toge er Wl consl era e re uctlon o t e

more, the danger of a progresslve depletl0n of body b l d b l , , b d ' alI d '

f th, ' , , 00 a norma ltleS) was o serve m , an SlX o em
protems makes such a diet madV1sable for long-term (thr ' h d b th t , al f hr '

, hr ' , ee m w at appeare to e e ermm stage o c omc
treatment m c omc patlents. " ,I th ' d h di l , d b ffi ' urreffila)were rehab1l1tated almost completely. No symp-

n lS stu y remo a YSIS prove to e a very e Clent " ,

f l , " ' d , t ' d f alI toms bave been observed as yet whlch ffilght be attnbuted
means o e lmmatmg anoreX1a an VOffil mg an o ow- " '
, ' ,,', , to protem depletlon, probably because the mtrogen bal-
mg resumptlon of spontaneous feedmg, while the addltlon ' k ' un' b ' b th ' l ' ' df bl d f '

ti d f h ' gli l , l h ance lS ept m eq 1 num y e essentla ammoaci s or
o vegeta es an rult to 00 SOl -ca onc va ue as '

h l f,.1 ' ak ' ' d fi ' di egg protems.
been e p w m m mg our protem- e Clent et accept- " . " ,

bl W ' th thi di d t , f t , t b l , Two patlents died, one of them dlscontmued the dleta e. 1 s et a re uc 10n o pro em ca a o lsm can ' , ,

b b ' d h ' h '
bl t th t d ' b d ' and refused repeated dialYS1S, and the other went mto

e o tame w lC lS compara e o a escn e m, ' '
l b . t , f d ' (S ' th M 1926 heart-fallure as a result of mallgnant hypertenslon.

norma su jects on a pro em- ree let mI,., )
Bricker et al. 1949). As, for, the danger of progressive Allison,], B, (1951) F,d, Proc,~r::CES
wastage ofthe body protems, lt has been proved that very :- (1957) J. A~er, med, Ass, 16.4,283,. .
low amounts of dietary nitrogen ofhigh biological value BnckT~'S~i1;49))~N~r;, ~7,~'63~ffilth,], M., Mitchell, H, H" Hamilton,

may be sufficient, in chronic urremia, to maintain nitrogen Chasis, H., Smith, H: W, (1938) J, olino I~"'st. 17,347, .
Edwards, D. G" White, H, M, (1958) Aust, J. ,xp, B.ol. m,d, Sa, 36, 383,

equilibrium. P,?rsyth, B, T" Shipman, M, E" Plough, L, c, (1955)J, clin ImI,st, 34,1653,
Th ul ' d ' , f h .. Glordano, c. (1963)J. Lab, cl M,d. 62, 231,

e pec lar con ltlOnS o t e urreffilc patlents may Giovannetti, S. (1952) Progr, m,d. Napoli, 1, 374,
partly explain the fact that the amount of dietary nitrogen - Bigalli, A., Cioni, L., Della Santa, M., Balestri,P. L. (1963) Acta

hi ' ti . ili.b . . l h m,d, scand. 173, I,
W ch lS necessary or mtrogen equ num lS ower t an - - Della Santa, M., Zampieri, A., Ralestri, P. L, (1960) Bol/, Soc,
, al l b t th l ,. t . d l . med.-chir. Pisa, 28/ 238.
m norm peop e, u e pre lmmary pro em ep etlon Goldman, R. (1962) Clmical Disorders ofPluid and EleCtrolyteMetabolism,
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