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SU}O{ARY

This thesís describes tr¿o new indices of perinatal morbidity relaÈing Èo

intrauterine growth retardation, namely neonaÈal lvaÈer metabolism and proÈein

met,abolism.

trrlaÈer metabolism r^ras studied by deterrniníng body water turnover rates of

106 newborn Ínfants, usÍng Èhe non-radioactive isoÈope of v¡ater, deuteriuu

oxide (DzO). Ihe rate at which ,DzO is excreted from the body can be expressed

as a rate constant of water turnover. I,rlater turnover rates of the infanËs

\¡rere correlated r,JÍËh independent obstetric and paediatríc assessments of Èhe

ner¿born infants. Ihe neonates were classífied by strict clinical criËeria into

three naín groups, fully gror^7n ("normal"), borderline (exhibiting so¡ne features

of growth retardation) and clearly intrauterine growth retarded. There were

highly sígnificant dífferences between the water turnover rates of each of

these groups, Èhe medians of the rate constants (xlOa) being 73.3,85.9 and

f00.2 (h-t) respectively. This test is also quantitative, in thaÈ infants who

\^rere more clinically gror"rth retarded displayed hígher r,rater turnover rates.

Body waÈer turnover raLes are símple to perform by this rneÈhod of isotope

dilution and the:collection of neonatal urine samples is convenient, using a

paper Èowe1 placed insíde the infantrs nappy. However, 4-8 urine samples are

necessary for this test to be performed.

A test requiring only a single urine sample would be ideal and, for this

reason, the measuremenÈ of 3-methylhístídine \ras considered. Urinary excretion

of 3-methylhistidine has been shown to be an index of rnyofibrillar protein

breakdown and 3-methylhistidine/creatinine ratios give a measure of protein

turnover. Ifeasurement. of this amino acíd has never before been underÈaken in

relation to intrauterine growth retardaËion in neonatal urine or amnj-otic fluid

samples.

3-rnethylhistidine/creatinine ratios have been measured in amniotic fluid

of foetuses ranging from 16-27 weeks and 27-42 weeks gestation. The ratio is

high in amniotic fluid in early gestaÈion (approximately 60 nmol/Umol),

ì



( vr- r- r-,1

decreasing at Èerm to a level of approximaÈely l'0 nmol/ÌrmoI. The first neo-

natal urine ratio correlates well with the corresPonding Èerm amnÍotic fluid

ratio. A rapíd rise Ín the 3=uethylhísÈidíne/creatinine ratio occurs post-

natally, reaching a plateau aÈ around,l.two days.

In a sample of eight normal and seven intraut.eríne growÈh retarded infants'

the ratío in the first neonatal urine sample was consístently lower Ín the

normal than in the growth retarded group. lhere ís a possibility that Èhe 3-

methylhistidine/creatinine ratio may be used as an índicator of growth retard-

atíon.

The measurement of waÈer turnover rates is a simple quanÈitative Èest for

growth reÈardaËion and, although iÈ is not certain whether 3-meÈhylhistidine/

creatinine ratios yíeld a quantitative result, iÈ may potentially be used ante-

natally, as well as neonatally. Both tests are advantageous, in that Èhey are

independent of the gestational age of Ëhe infant, birth weight, behaviour and

appearance.
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ABBREVIATIONS

Abbrevíations used in the text are as follows;

IUGR

ln=

3MH =

Cr=

DzO =

Ppm =

intrauteríne growth retardaÈion

natural logarithm

3-rnethylhj-s È idíne

creatinine

deuÈerium oxíde

parts per million




