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NEW ZEALAND ATOMIC ENERGY COMMITTEE 
CONSTITUTION AND TERMS OP REFERENCE 

In 1966 the New Zealand Atomic Energy Committee 
was reconstituted as an advisory committee to the 
Minister of Science and Technology. 
(a) The membership of the committee is made up as 

follows: 
Two independent persons appointed by the 
Minister - one of whom is appointed Chairman. 
Two persons from the New Zealand Universities 
appointed by the Minister. 
The Heads of the Ministry of Energy, Ministry 
of Works and Development, Foreign Affairs, 
Department of Scientific and Industrial 
Research, and Department of Health. If an 
ex officio member is unable to attend any 
meeting of the committee he may authorise 
any other officer of his Department, having 
the status of a deputy or an assistant 
Permanent Head, to attend the meeting in 
his stead. 

(b) The committee is empowered to co-opt specialists 
as required or to appoint sub-committees* 

(c) The terms of reference of the committee are as 
follows: 
1 To advise the Minister of Science and Technology 
on any aspects of research, development or application 
of nuclear science in New Zealand. 
2 To act as a liaison comriittee between organisations 
and departments concerned in planning for the 
introduction of nuclear power in New Zealand. 
3 To advise the Minister on international aspects 
of nuclear science affecting New Zealand, bearing 
in mind the responsibility of the Minister of 
Foreign Affairs for the administration of external 
and foreign affairs of New Zealand. 
k To advise the Minister on any other matters 
concerning nuclear science which the Minister 
may refer to it. 
5 To report annually to the Minister on the 
activities of the committee. 



X 

NEW ZEALAND ATOMIC ENERGY COMMITTEE 
MEMBERSHIP 

INDEPENDENT MEMBERS 
Chairman 

UNIVERSITIES 

Mr C K Stone 

DrH B Rainey 

Dr D R Llewellyn 

Barrister & Solicitor 
Medical Practitioner 
and Medical Industrial 
Consultant 

Vice Chancellor 
Waikato University 

Professor A R Poletti Professor of Nuclear 
Physics 
University of Auckland 

HEADS OF GOVERNMENT DEPARTMENTS (ex officio) 
Secretary of Energy Ministry of Energy 
Commissioner of Works Ministry of Works 

and Development 

EXECUTIVE SECRETARY 
NZAEC ADDRESS 

Secretary 

Director General 

Director General 
Mr W N Macquarrie 

Ministry of Foreign 
Affairs 
Department of Scientific 
and Industrial Research 
Department of Health 

Executive Secretary 
New Zealand Atomic Energy Committee 
c/o Institute of Nuclear Sciences 
DSIR, Private Bag 
Lower Hutt 
NEW ZEALAND 

Telephone: 
Cable Address: 
Telex: 

666 919 Extensions 
PHYSICAL LOWER HUTT 
PHYSICS NZ 381 if 

79^, 758 



X 
3 

ACTIVITIES 
NEW ZEALAND ATOMIC ENERGY COMMITTEE 1981/82 

Nuclear Power Generation 
New Zealand has no nuclear power programme. However, in 
accordance with the conclusions of the Royal Commission of 
Inquiry on Nuclear Power Generation, 1978, the NZAEC has 
continued to keep in touch with developments overseas. 
Standing Sub-Committees 
Some administration changes related to the coordination of 
Government agencies during the visit of nuclear powered 
ships to New Zealand made it necessary to amend the New 
Zealand Code for Nuclear Powered Shipping. As a consequence 
of a review of the Code by the Sub-Committee on Nuclear 
Powered Shipping, these changes and some others concerned 
with monitoring were introduced in an amended publication, 
AEC 500 Amended 1981. The Sub-Committee on Nuclear Powered 
Shipping is continuing to keep the Code under review. 
No other Sub-Committees of the Atomic Energy Committee were 
active during this period. 
international Relations 
As a member of the International Atomic Energy Agency, 
New Zealand has continued to take an interest in its affairs. 
However, because of our geographical position it has not been 
possible to be as active as countries with direct local 
representation. 
Although New Zealand has not joined the OECD/NEA, the 
Secretariat of the NZAEC has maintained links with the 
NEA so that we can be kept informed of the NEA's work. 



NUCLEAR POWER GENERATION 
Electricity Division of Ministry of Energy 

K D McCool, General Manager 

The Royal Commission of Inquiry on Nuclear Power 
Generation set up in 1976 produced a report in 1978 
that concluded that nuclear power generation would 
not be required to be considered until the early 
part of next century. Reductions in forecast 
electricity demand and reassessments of indigenous 
resources for electricity generation have enabled 
the need to consider the introduction of nuclear 
power to be well outside the fifteen year planning 
period. 

However, the Electricity Division of the Ministry 
of Energy continues to monitor activity in this 
field to ensure that it is adequately informed as 
to current developments in nuclear power generation 
in relation to other alternative forms of power 
generation. 



APPLICATIONS OF NUCLEAR SCIENCE 
1981/82 

INTRODUCTION 

This report describes the more important applications 
of nuclear science at various centres in New Zealand 
with emphasis on those involving research or new 
developments. The work within Government departments, 
universities, hospitals and industry is summarised, 
and this is followed by the main reports. 
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SUMMARY 

GOVERNMENT DEPARTMENTS 

MINISTRY OF AGRICULTURE AND FISHERIES 

Invermay Agricultural Research Centre 
14 Sheep Nutrition: C-labelled glucose, and acetic and propionic 

acids are used in sheep nutritional studies. 
Physiology of Antler Growth: Radiographic techniques are used 
to study aspects of antler development in deer. 

Winchmore Irrigation Research Station 

A neutron moisture meter is used to measure soil moisture 
profiles under crops. 

Ruakura Animal Research Station 

a) Fermentation Rate in the Rumen 
b) Pharmacokinetics of Sporidesmin in Sheep 
c) Metabolism jf Sporidesmin by Liver Subcellular Fractions 
d) Reproductive Physiology of Ruminants 
e) Cobalt Deficiency in Lambs 
f) iodine or Thyroxine Deficiency in Sheep 
g) Polyamine Turnover in Sheep. 

Wallaceville Animal Research Centre 

Various animal studie? using labelled compounds in connection 
with trace elements, experimental pathology, metabolic 
diseases and parasitology. 

NEW ZEALAND FOREST SERVICE 

Forest Research institute 

Radioactive tracers are employed to study photosynthesis 
and metabolism in trees, fungal decay of pine foliage litter, 
the uptake of nitrogenous fertilisers and various other 
metabolic processes. 
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DEPARTMENT OF HEALTH 
The National Radiation Laboratory is the specialist unit of 
the Department of Health which administers the radiation 
safety legislation in respect of all radioactive materials 
and other sources of ionising radiation. The Laboratory is 
also concerned with health aspects of the use of non-ionising 
radiations. 
Its responsibilities include monitoring environmental radio
activity, radiation dosimetry, and the industrial uses of 
radioactive materials. 

DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH 
Applied Biochemistry Division 
The work covers the following main areas: 
a) Ruminant digestion and nutrition 
b) Fat formation in ruminants and non-ruminants 
c) Protein metabolism in rats 
d) Mineral metabolism in sheep 
e) Studies relating to insect moulting hormones 
f) Bacterial metabolism 

Entomology Division 
a) Studies on the Replication and Characterisation of 

Insect Pathogenic Viruses 
b) The Dispersal and Ecology of Oriental Fruit Moth 

Grasslands Division 
a) The Genetics of Incompatibility and Novel Techniques . 

for Plant Breeding 
b) Phosphate Absorption by White Clover Stolons in Pasture 
c) The Absorption of Phsophate and Potassium by White 

Clover Suspension Culture Cells 

Institute of Nuclear Sciences 
a) The major effort during the review period has been the 

installation of the 6MV Tandem Van de Graaff accelerator. 
The building to house this was completed in December 1981 
and subsequently, much of the necessary equipment has 
been installed. 
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b) A major new project involving the construction of a 
pulsed electron beam terminal for the 3MV Van de Graaff 
was initiated. Improvements have also been made to the 
nuclear microprobe operated in conjunction with the 3MV 
accelerator. 

c) The nuclear microprobe has been used for a variety of 
exploratory research projects with applications in 
archaeology, geology, industrial corrosion and in 
biological, medical and environmental sciences. One of 
the most interesting and promising applications has been 
the measurement of fluorine profiles in archaeological 
bone, both human and animal. 

d) The 3MeV accelerator has continued to be used for 
producing nitrogen-13 and carbon-11 for use in biological 
and soil studies. Carbon-11 has been used in plant 
translocation studies at PEL. 

e) A major effort in the field of radioisotope applications 
has continued to be the use of iodine-131 as a tracer in 
geothermal waters. 

f) An assay of radon levels in soils at the site of the 
Craters of the Moon at Taupo was completed and this 
indicated that there were high levels of radon associated 
with certain prominent geothermal features of this area. 

g) The Institute continues to measure radioactive nuclides 
present in rainwater samples collected monthly, and 
seawater samples collected every six months. 

h) The development of the uranium series dating technique 
has progressed sufficiently for the Institute to 
process samples. 

i). The radiocarbon laboratory has continued to process 
samples at the same level as in the past, namely about 
300 samples per year. Of these, about 50% have been 
for geological studies and 25% related to archaeological 
investigations. 

j) The new tritium electrolytic enrichment system is now 
in operation and tritium samples continue to be enriched, 
measurements at present being made on a liquid scintillation 
detector. 
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k) An analysis and review of earlier stable isotope measure
ments made at the Mokai, Orakeikorako and Tauhara geothermal 
"ields was completed and these reviews were published during 
the past two years. 

1) Several papers on environmental isotopes in New Zealand 
hydrology were published during the period, 

m) Some studies of variations in carbon isotope ratios in 
biota were completed, 

n) Work on using the potassium-argon method to date rocks and 
minerals has been very actively pursued during the review 
period, 

o) Research has continued on the chemical properties of 
superoxide. 

p) Work has started on the establishment of a pulse radiolysis 
facility, 

q) Work has continued on testing radiation sensitizer chemicals 
that may have application in the radiotherapy of cancer, 

r) The bacteriology laboratory is now being replaced by a 
mammalian cell culture facility, 

s) Studies have been carried out with gamma radiation to see 
if Codling Moth can be eliminated in apples, especially 
those for certain potential export markets. 

Physics and Engineering Laboratory 
Studies on the mechanisms responsible for carbon translocation 
in plants, and nitrogen uptake by plants. 

Plant Diseases Division 
Use of radioisotopes by Plant Diseases Division staff for the 
period June 1981 - June 1982 has been largely in investigations 
of translation strategies of RNA plant viruses, production of 
complementary DNA (cDNA) for hybridization studies and recombinant 
DNA studies, and in a modified ELISA method for sensitive 
detection of microorganisms and plant viruses. 

Division of Horticulture and Processing 
Radioisotopes are used in this Division in the study of plant 
metabolites, bacterial toxins, and ion transport in plant tissues. 
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Plant Physiology Division 
Radioactively-labelled precursors have been used extensively in 
this laboratory primarily for the study of plant lipid metabolism 
both in vivo and in vitro. 

Soil Bureau 
Soil moisture and bulk density measurements have been made using 
neutron probes and gamma ray attenuation respectively. Carbon 

14 13 isotopes ( C and C) have been used to study soil organic 
matter, its decomposition and turnover time. The nitrogen cycle 
in soils has been investigated using radio-nitrogen. Tritium is 
being user? in bacteria metabolism studies. 

HOSPITALS 

Radiotherapy and associated health physics departments are 
established in most New Zealand hospitals and their equipment 
continues to be upgraded. Nuclear medicine centres are also 
established at the major hospitals. Their work deals mainly 
with iri vivo organ imaging tests using various radionuclides 

99 (particularly Tc) with gamma cameras. Chemical pathology 
departments in the main centres employ radionuclides for 
in vitro radioimmunoassay. Considerable developmental work 
is also undertaken. 
Reports from a representative selection of these centres are 
given in more detail in the main section of this publication. 

UNIVERSITIES 

UNIVERSITY OF AUCKLAND 

Biochemistry Department 
H, C and I are used in biochemical studies that include 
competitive protein-binding assays and radioimmunoassays for the 
determination of cyclic nucleotides in animal tissues, studies 
of drug and hormone receptors, the biosynthesis, incorporation 
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and turnover of proteins in the bacterial outer membrane, and 
specific labelling of methionine residues in proteins. Radio
active precursors are also used to investigate aspects of the 
biosynthesis of glycogen, hormonal steroids and hypothalamic 
hormonal peptides. 

Botany Department 
14 
C is used as a tracer in photosynthetic studies on aquatic 

macrophytes and also in undergraduate studies of plant 14 3 metabolism. C and H are used in productivity studies of 
epiphytic marine diatoms and bacteria. 

Department of Cell Biology 
Studies on proteins and nucleic acids in bacteria, plants 
and animal cells. 

Department of Chemistry 
The Urey Radiochemical Laboratory is part of the Chemistry 
Department. Current research programmes in the Urey Laboratory 
include: 
a) Tritium Labelling 
b) Studies of Chain Reactions Initiated by Gamma-Irradiation 
c) Use of Stable Isotopes in Studies of Reaction Mechanisms 
d) Radiotracer Studies of Gaseous Pollutants 
e) Metabolic Studies 
f) Kinetic Isotope Effects in Organic Reactions 
g) Use of Tritium in Studies of Reactivity of Biological 

Substrates 

Nuclear Physics Group 
Research based on both the experimental facilities in the 
department and at Australian National University (ANU) Canberra, 
progressed steadily through the year. Funding was obtained for 
a new on-line computer and delivery was taken late in the year 
of a Hewlett Packard HP1000 Computer System. This computer will 
considerably enhance our data acquisition and analysis capabilities. 
The Heavy Ion Physics collaboration begun in 1979 with staff of 
the 14UD Pelletron accelerator at the Nuclear Physics Department, 
ANU, continued with further experiments aimed at understanding 
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208 the high spin structure of several isotopes of radon : Rn, 
209 210 211 

Rn, Rn, and Rn. During the year pleasing progress 
has been made in the programme of precision reaction Q value 
measurements. New determinations were reported for two 
reactions of interest to the Conserved Vector Current theory 
in weak interaction physics. 
Progress was made towards the end of the year in bringing the 
polarized ion source back into operation. Because of the 
theoretical interest in the previous results obtained on the 
scattering of polarized neutrons from deuterons it has been 
decided to refine and extend these earlier results. Dr Chisholm 
collaborated with physicists from the Swiss Institute for 
Nuclear Research (SIN) in experiments designed to measure the 
tensor polarization, t 2 0 of recoiling deuterons in the d(«,*r)d 
reaction. 
Department of Surgery 
a) ^n vivo metabolic studies 
b) Iri vivo measurement of protein turnover 
c) Body composition studies using prompt gamma neutron 

activation analysis. 

UNIVERSITY OF CANTERBURY 

Chemistry Department 
14 3 
C and H labelled compounds are used for biosynthetic 

studies of diterpenes in New Zealand native plants and marine 
flora. 
Physics Department 
Nuclear science techniques are used in undergraduate teaching 
laboratories and Mossbauer spectroscopy research. 

Zoology Department 
Various studies using labelled compounds. 

Botany Department 
14 3 *C and JH are u 
of plant growth. 
14 3 
C and H are used in the investigations of the regulation 
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LINCOLN COLLEGE 

Animal Sciences Group 
a) Effect of Nematode Infections on Food Utilization in 

Ruminants 
b) Effect of Different Feedstuffs on Nutrient Supply to 

Ruminants 
c) Antler Growth Studies in Deer 
d) Thyroid and Reproductive Hormone Studies 

Biochemistry Department 
Animal and plant studies are undertaken using labelled 
compounds. 

Plant Science Department 
a) The Metabolism and Translocation of Plant Hormones and 

Herbicides 
b) The Translocation of Carbohydrate in the Wheat Plant 
c) Phosphate Uptake by Plants 
d) Calcium Nutrition of Tomatoes 

Soil Science Department 
15 35 32 

Isotopes of nitrogen ( N ) , sulphur ( S) and phosphorus ( P) 
are used to investigate nitrogen fixation and nutrition, and 
the fate of various fertilisers applied to soils in the field 
and laboratory. 

MASSEY UNIVERSITY 

Department of Chemistry, Biochemistry and Biophysics 
Various research projects are undertaken using labelled 
compounds. 

Department of Botany and Zoology 
Mechanisms of plant growth, studies on biochemistry and 
physiology of lectins, and the trophic ecology of a forested 
stream ecosystem etc, are some of the research projects. 
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Department of Physiology and Anatomy 
Major use of isotopes has been for radioimmunoassay of 

125 3 
hormones - I to label protein hormones and H in steroid 
hormone assays. 

Department of Dairy Husbandry 
The major study is of differences between lactating Friesian 
cows of higher and lower genetic merit in production of milk 
solids and in blood metabolites and hormone levels. 

Department of Soil Science 
Th 
33 
The uptake of fertilisers is studied using N, S, P and 
P. 

Department of Microbiology and Genetics 
Studies related to 
a) Genetic relationships among legume root nodule bacteria 
b) Morphogenesis in the Slime Mould Physarum Polycephalum. 

UNIVERSITY OF OTAGO 

Department of Microbiology 

The department makes extensive use of radioisotopes in both 
biological and medical research. The applications include: 

125 Iodir.ation of proteins with I for use in radioimmunoassays, 
the use of labelled precursors to study the nucleic acid and 
membrane components of both living cells and their viruses, 
the use of radioactive thymdine to measure the mitogenic 
index of stimulated human lymphocytes and the tagging of cells 51 with Cr for viability studies. 

Department of Physiology 
The Department of Physiology uses radioisotopes in both 
teaching and research. Equipment available for monitoring 
radioactivity in biological specimens comprises a liquid 
scintillation spectrometer and a gamma scintillation 
spectrometer. 
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Department of Surgery 

Cr and H are used for immunological studies. Two of the 
largest projects use Cr, as a cellular label for either 
lymphocytes or red blood cells. 

Department of Zoology 
Radioactive isotopes of carbon, iron, phosphorus and 
hydrogen have been used on phytoplankton productivity, growth, 
nutrient uptake kinetics and feeding by invertebrates. Radio
active isotopes of hydrogen have been used to study the 
structure and function of nerves in molluscs. 

VICTORIA T^IVERSITY OF WELLINGTON 

Department of Biochemistry 
Radioactive isotopes are used in whole animal and in vitro 
metabolic studies and in a number of enzyme assays. 

3 14 35 Isotopes chiefly used are H, C and S. The department 
possesses a Beckman Ls-3100 liquid scintillation spectrometer. 

Department of Botany 
14 
CO 2 labelling of pea plants has been used in an attempt 

to follow the deposition of material during various stages 
of embryo growth. 
Chemistry Department 
57 
Fe Mossbauer spectroscopy is being used in various geo-

chemically based studies. The Nuclear Microscope analytical 
equipment at the Institute of Nuclear Sciences, DSIR, has 
been used in studies related to rocks from Antarctica. 
Physics Department 
Studies are being undertaken in the fields of ion implantation 
and nuclear reaction depth-profiling, and environmental radio
activity. 
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Department of Zoology 
Radioimmunoassay techniques are employed in undergraduate 
laboratory work. 

UNIVERSITY OF WAIKATO 

Chemistry Department 
Stable and radioactive isotope studies are undertaken. 

INDUSTRY 

ICI TASMAN LIMITED 

The Co medical products irradiator at ICI Tasman Ltd in 
Upper Hutt approaches its 17th year of operation and 
continues to provide a virtually trouble free service. 

NEW ZEALAND DAIRY RESEARCH INSTITUTE 

Lactic acid bacteria are used to ferment milk for cheese 
and casein manufacture and these processes represent the 
largest fermentation industry in New Zealand. Isotopes 
are used in research concerning genetic and metabolic 
aspects of these bacteria. Studies on proteolytic enzymes 

14 and lactose fermentation involve the use of C-labelled 
32 substrates while P is used in DNA hybridization work. 
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MAIN REPORT 

GOVERNMENT DEPARTMENTS 

MINISTRY OF AGRICULTURE & FISHERIES 

Invermay Agricultural Research Centre 
Private Bag, Mosgiel Regional Director: 

Dr A J Allison 
Sheep Nutrition 
Rates of glucose production are measured in high fertility 

14 Booroola ewes using C-labelled glucose. Glucose is believed 
to be a limiting nutritional factor particularly in ewes bearing 
more than two lambs. 
14 
C-labelled acetic and propionic acids are used to measure 

rates of volatile fatty acid production in the rumen of sheep. 

Physiology of Antler Growth 
Radiographic techniques are used to study aspects of antler 
development in deer. A small portable unit is used for 
frequently X-raying a small group of deer to study antlero-
genesis in relation to plasma steroid level. More advanced 
equipment is used in conjunction with Otago University and 
Lakes District Vet Hospital to study angiography and cyclic 
variations in pedicle and antler mineralisation in aged stags, 
respectively. 

Winchmore Irrigation Research Station 
Ashburton Officer in Charge: D S Rickard 

Moisture Profiles under Crops 
A neutron moisture meter is used to measure soil moisture 
profiles under crops to gain more information on water loss 
under irrigation and water uptake by crops. 
The moisture meter currently being used is a Troxler probe 
with a 100 mCi Am-Be source. 
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MINISTRY OF AGRICULTURE & FISHERIES 
RUAKURA ANIMAL RESEARCH STATION/ HAMILTON 

Director: K E Jury 

FERMENTATION RATE IN THE RUMEN 
Estimation of the rate of production of various fermentation 
end products in the rumen provides information on the nutritive 
value of feedstuffs. 
Following the establishment at Ruakura of a relatively new 
isotope dilution technique using H-CH. to estimate methane 
production rate in the rumen, a comparison has been made between 
this method and an older method of estimating volatile fatty acid 

14 production rate using dilution of C-sodium acetate. 

PHARMACOKINETICS OF SPORIDESMIN IN SHEEP 
Early work on determining the clearance of sporidesmin in bile 

35 using S-labelled sporidesmin has been extended to studies on 
the bilary excretion of sporidesmin in sheep bred for resistance 
or susceptibility to sporidesmin. The effect of zinc on the 

35 appearance of S-Sdm in-bile has also been examined. 

METABOLISM OF SPORIDESMIN BY LIVER SUBCELLULAR FRACTIONS 
Several different radioisotopes of sporidesmin ( C, H and S) 
have been prepared to aid the identification and isolation of 
metabolites produced by incubating sporidesmin with 10 000 
supernatant or microsomal preparations. Results obtained to 
date indicate that the disulphide bridge of the molecule is 
changed by the liver microsomal enzymes and that inorganic 
sulphate is formed during transformation. 
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REPRODUCTIVE PHYSIOLOGY OF RUMINANTS 
The use of tritiated prostaglandin has enabled a radioimmunoassay 
to be developed at Ruakura for measuring prostaglandin F levels 
in farm animals. This assay, along with a neurophysin assay, 
has enabled investigations to obtain evidence that oxytocin may 
play a major role in regulating the estrous cycle in sheep. 
These assays have also been extended to determining what factors 
are involved in regulating prostaglandin and oxytocin biosynthesis 
in sheep. Other steriod radioimmunoassays have been used to 
study the many other aspects of reproduction including the use 
of immunisation to increase ovulation rate in sheep, to elucidate 
the interaction between the pituitary and the adrenal and testis 
in cattle, the effect of stress on the hormonal levels in possums 
and the uptake and release of steroids from plastic implants. 

COBALT DEFICIENCY IN LAMBS 
Radioimmunoassays for Vitamin B12 utilising Co have been carried 
out to define the concentrations associated with performance-
limiting cobalt deficiency. Analyses of blood samples from lambs 
supplemented with various levels of Vitamin B12 on four farms 
during the period when cobalt could be expected to be limiting, 
suggest that the current concentration ranges used to define 
deficient, marginal and adequate cobalt intakes are set too high. 

IODINE OR THYROXINE DEFICIENCY IN SHEEP 
Radioimmunoassays for total thyroxine and free thyroxine utilising 
125 

I have been used to study the variation in plasma levels in a 
number of different grazing and physiological situations as a 
background to the possible use of such estimations to indicate 
deficiency. In a study of nutritional effects on ovulation rate, 
ovulation rate did not appear to be directly related to thyroxine 
level. 
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POLYAMINE TURNOVER IN SHEEP 
Tritiated putrescine has been used to investigate whether oral 
or subcutaneous administration led to more sustained levels in 
plasma as a preliminary to a trial studying the effect of such 
administration on ovulation rate. 

PUBLICATIONS 
Davis, S R; Barry, T N and Hughson, G A (1981) . Protein 

synthesis in tissues of growing lambs. British Journal 
of Nutrition 46; 409. 

Fairelough, R J; Moore, L G; McGowan, L T; Peterson, A J; 
Smith, J F; Tervit, H R and Watkins, W B (1980). Temporal 
relationship between plasma concentration of 13,14-dihydro-
15-keto-prostaglandin F and neurophysin 1/11 around luteolysis 
in sheep. Prostaglandins 20; 199. 

Fairclough, R J; Hunter, J T; Peterson, A J; Welch, R A S (1981) . 
Plasma concentrations of progesterone oestrogens and 
prostaglandin F on maternal blood and corticosteroids and 
oestrogens in fetal blood of cows during dexamethosone-
induced deliveries. Acta Endocrinologica 96; 406. 

Fairclough, R J; Hunter, J T; Welch, R A S (1981). Dexamethasone 
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injection of long and short acting dexamethasone esters. 
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Smith, J F; Payne, E; Tervit, H R; McGowan, L J; Fairclough, R 
Kilgour, R and Goold, P G (1981) . The effect of suckling 
upon the endocrine changes associated with anoestrus in 
identical twin dairy cows. Journal of Reproduction and 
Fertility Supplement 30: 241. 
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WALLACEVILLE ANIMAL RESEARCH CENTRE 

Ministry of Agriculture & Fisheries, Private Bag, Upper Hutt. 

Director: Dr W. A. Te Punga 

TRACE ELEMENTS (Dr K. R. Millar) 
57Co-vitamin B12 

57Co-vitamin B12 is being used to evaluate methods for the analysis 
of vitamin B12 in animal sera and livers. 
25I-Sodium iodide 

This material is being used for monitoring recoveries of iodine 
during the assay of this element in biological materials. 

Barry, T.N.; Reid, T.C.; Millar, K.R.; Sadler, W.A. (1981): Nutritional 
evaluation of kale (Brassiaa oleracea) diets. 2. Copper deficiency, 
thyroid function, and selenium status in young cattle and sheep fed 
kale for prolonged periods. J. agvia. Sai. Camb.3 96: 269-82. 

Millar, K.R.; Penrose, M.E. (1980): A comparison of vitamin B12 levels 
in the livers and sera of sheep measured by microbiological and 
radioassay methods. N. Z. vet. J. 38: 97-9. 

EXPERIMENTAL PATHOLOGY (Dr K. P. McNatty) 
1 2 5I-FSH, LH, Prolactin 

These labelled compounds are used in the radioimmunoassay of plasma 
and follicular fluid of sheep, cattle and red deer and, together with 
1 2 5I-HCG (human chorionic gonadotrophin), for radioreceptor assays 
monitoring levels of biologically active protein hormones on target 
tissues. Using thin-film techniques 1 2 5I-FSH, LH and HCG are being 
used to screen specific hormone binding sites on fresh, frozen sections 
of ovarian tissue. 
3H-hormones 

3H-labelled progesterone, androstenedione, testosterone, 
dihydrotestosterone and oe3tradiol are used in radioimmunoassay of 
plasma and follicular fluid of sheep and cattle. 

Gibb, M.; Hudson, N.; Kieboom, L. & McNatty, K.P. (1982): Long term 
active immunization of Romney ewes with an androstenedione-protein 
conjugate : effect on oestrus, ovulation and lambing. 
N.Z. J. agvio. Res. (in press). 
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Gibb, M.; Thurley, D.C. & McNatty, K.P. (1981): Active immunization 
of Romney ewes against an androstenedione-protein conjugate : 
effect on oestrous and ovulation rate. N.Z. J. ag±ic. Res. 
24: 5-9. 

Kolly, R.W.; McNatty, K.P. & Moore, G.H. (1982): Progesterone and 
oestradiol about oestrus in red deer hinds. Aust. Soa. Reprod. 
Biology (in press). 

McNatty, K.P. (1981): Hormonal correlates of follicular development 
in the human ovary : A review. Aust. J. Biol. Sci., 34: 249-68. 

McNatty, K.P. (1981): Ovarian follicular development from the onset 
of luteal regression in the human and the sheep. In: Follicular 
Maturation and Ovulation. Eds. R. Rolland, E. V. Van Hall, 
S. G. Hillier, K. P. McNatty & J. Schoemaker, Excerpta Medica, 
pp. 1-18. 

McNatty, K.P.; Ball, K.; Gibb, M. ; Hudson, N. & Thurley, D.C. (1981): 
Induction of cyclic ovarian activity in seasonally anoestrous 
sheep with GnRH. J. Reprod. Fert., 64: 92-6. 

McNatty, K.P.; Ball, K.; Hudson, N.; Gibb, M. & Thurley, D.C. (1982): 
Induction of cyclical ovarian activity in seasonally anoestrous 
Romney ewes with exogenous GnRH. N.Z. Soa. Anim. Prod, (in press). 

McNatty, K.P.; Dobson, C ; Gibb, M.; Kieboom, L. & Thurley, D.C. (1981): 
Accumulation of luteinizing hormone, oestradiol and 
androstenedione by sheep ovarian follicles in vivo. J. Endocrinol., 
91: 99-109. 

McNatty, K.P.; Gibb, M.; Dobson, C ; Ball, K.; Coster, J.; Heath, D. 
& Thurley, D.C. (1982): Preovulatory follicular development in 
the sheep ovary : observations in PMSG and/or prostaglandin-
treated animals. J. reprod. Fert. (in press). 

McNatty, K.P.; Gibb, M.; Dobson, C. 6. Thurley, D.C. (1982). Evidence 
that changes in tonic luteinizing hormone secretion regulate the 
growth of the preovulatory follicle in the ewe. J. Endocrinol.} 

90: 375-89. 

McNatty, K.P.; Gibb, M.; Dobson, C.; Thurley, D.C. & Findlay, J.K. 
(1981): Changes in concentrations of gonadotrophs and steroidal 
hormones in the antral fluid of sheep ovarian follicles throughout 
the oestrous cycle. Aust. J. biol. Sci., 34: 67-80. 
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Montgomery, G.W.; Gibb, M. & McNatty, K.P. (1980): Concentration of 
progesterone during post-partum anoestrus in dairy and beef 
cattle. Proc. N.Z. Soc. Endocrinology, Dunedin, N.Z., August 1980. 

METABOLIC DISEASES (Dr T. F. Allsop) 
i;tC-thiamine hydrochloride 

Being used for measuring activity of the enzyme thiaminase in 
faeces and diets of animals maintained under minimal disease conditions. 
l>5Ca-calcium chloride 

Used for the assessment of calcium binding protein in fractions 
separated from duodenal mucosa by ion-exchange and Sephadex 
chromatography. 

PARASITOLOGY (Dr P.G.C. Douch, Dr G.B.L. Harrison) 
1'*C-glucose 

The effects of biogenic amines, prostaglandins Ex and E2 and 
gastrointestinal mucus from sheep on alimentation of trichostrongyle 
nematodes is being assessed using llfC-glucose uptake as a measure of 
ingestion rate. 
3H-thymidine 

The uptake of 3H-thymidine by lymophocyte preparations from sheep 
blood is used to assess cell mitogenesis and sheep responsiveness to 
nematode antigens. 
1 2 5I-sodium iodide 

Used for protein labelling in a micro-ELISA test to determine 
levels of IgG in the serum of sheep of different parasitological status. 
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NEUt ZEALAND FOREST SERVICE 

FOREST RESEARCH INSTITUTE 

Director of Research - Dr C. Bassett 

Production Forestry Division. Director E.H. Bunn. Research Fields: 

Soils and Site Productivity, Establishment, Indigenous Forest 
Management, Tree Physiology, Genetics and Tree Improvement, Forest 
Pathology, Forest Entomology, Forest Mensuration, Economics of 
Silviculture. 

MATERIALS, TECHNIQUES ANO INSTRUMENTATION 

The radionuclides in use are H (in biochemical work) C (used 
14 as CO- to label photosynthates, or incorporated in plant hormones, 

15 32 herbicides, and other chemicals) and N or P (in plant nutrition 
experiments or in studying plant behaviour, including aspects of 
root growth). Sealed radioactive sources <*.re integral parts of 
instruments used to measure wood density, soil moisture, and detector 
units of GLC assemblies. 

The main uses are: 

TREE PHYSIOLOGY (Drs D.A. Rook, D. Whitehead, D.R. Smith) 
14 Occasional use has been made of C tracer techniques to assess 

rates of photosynthesis, or translocation, storage and other aspects 
of plant grouth and metabolism. 

BIOCHEMISTRY (Dr D.A. Zabkieuicz and A. Uillberg) 

Compounds labelled with H and C are being used to follow foliar 
and root uptake and to study translocation of herbicides and their 
metabolism within plants. This radiotracer work complements 

15 14 quantitative GLC studies. Compounds labelled with N and C have 
been used in metabolic studies to examine the form and metabolism 
of nitrogen storage products. 
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PATHOLOGY (Or P. Gadgil) 
14 Pine foliage containing C-labelled photosynthates is being 

used to follow the decay of litter, on the forest floor, by 
mycorrhizal and other fungi. Glucose-C14 has been used to label 
spores of fungi to assist in estimating their longevity and 
viability. 

TREE NUTRITION AND SITE EVALUATION (Or G.PI. Will) 

Investigations have been made of the uptake by tree roote of 
N-labelled fertilizers and their movement in forest soils. 

A neutron probd is being used in lysimetor and catchment 
studies to measure soil water. 

EQUIPMENT AND TRAINING 
A range of equipment ie available for G-M counting, gas-flow 

counting (with and without end-window) end radiochromatography. 
An automatic liquid scintillation spectrometer fitted with a tape 
punch unit is used for the routine measurement of radioactive 
samples where largo numbers have to be counted. Actual training 
of new personnel ia on a 'demand' only basis due to shortage of 
trained staff. 

Forest Products Division, Directors Dr A, McQuire. Research Fields: 
Uood Quality, Timber Drying, Uood Preservation, Timber Engineering, 
Adhesives and Composite Wood Products, Uood Chemistry, Pulp and Paper. 

U000 QUALITY (Dr 0.3. Cown) 

Fe ie used in s custom-made wood densitometer to examine 
variations in density within and between samples of wood grown under 
known conditions. Use of the radioisotope enables rapid and 
detailed assessment of small cores removed from Jiving trees. 

ENTOMOLOGY (Or 0. Cross) 
14-C-labelled substjjsates have been added to termite food 

sources to assess uptake and insect metabolism. 
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NATIONAL RADIATION LABORATORY 

DEPARTMENT OF HEALTH, CHRISTCHURCH 
(Post Office Box 25-099) 

Director: H. R. Atkinson 

The National Radiation Laboratory is the specialist unit of the 
Department of Health which administers the radiation safety legislation* in 
respect of all radioactive materials and other sources of ionising 
radiation. Such materials or equipment may be used only by a person holding 
an appropriate licence or a person working under the supervision or on the 
instructions of a licensee. Radioactive materials may be manufactured, 
imported, exported or sold only with permission obtained through the 
Laboratory, which is also the "competent authority" in respect of the 
transport of radioactive materials. It provides advisory services on 
safety-related aspects to all users of radiation and radioactive materials 
and additionally maintains national primary x-ray standards and a calibration 
service for clinical dosemeters and other radiation measuring instruments. 
It monitors environmental radioactivity, both natural and artificial, and 
provides individual radiation monitoring for persons occupationally exposed. 
Codes of safe practice are published to assist licensees,and training 
courses in radiation safety are provided for groups of professional and 
technical workers. At the request of the World Health Organization, training 
has in the past been given to students from several developing countries. 

The Laboratory's national role in the protection of the public and 
workers from radiation hazards extends to hazards associated with the 
operation of nuclear reactors. This leads to involvement in monitoring and 
the formulation of emergency plans in connection with visits to New Zealand 
ports of nuclear powered ships. 

The Laboratory is also concerned with health aspects of the use of non-
ionising radiations. 

Environmental Radioactivity 

The Laboratory is responsible for monitoring environmental radioactive 

* Radiation Protection Act 1965 and Radiation Protection Regulations 1982 
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contamination in New Zealand and associated South Pacific islands. 
Measurements have included the delayed stratospheric deposition resulting 
from the USSR and USA atmospheric weapons tests conducted in 1961 and 1962, 
as well as the complete series of French atmospheric tests in the South 
Pacific from 1966 to 1974. Samples are obtained from a network of 
collecting stations. In addition, natural radioactivity in the environment, 

210 such as Pb in rain water, is measured and special surveys and research 
projects are undertaken. Results are published annually in a series of 
reports which are obtainable from the Laboratory, and are reprinted in the 
summary reports of the U.S. Energy Research and Development Administration's 
Health and Safety Laboratory (HASL Reports). The Laboratory is a 
Collaborating Laboratory of the World Health Organization in environmental 
radioactivity measurement and also participates in international 
intercomparisons of measurements of radioactivity. 

Details have been published of a 4-channel low background anti
coincidence beta scintillation counter which was designed and constructed 
at the Laboratory to provide back-up counting capability to aging commercial 
equipment. 

At the invitation of the UK Overseas Development Administration a 
residual radiation survey was undertaken in March 1981 for the Republic of 
Kiribati at Christmas Island in the Line Islands group, where atmospheric 
nuclear weapons testing had earlier been carried out. 

Radiation Dosimetry 

The Laboratory has provided a radiation monitoring film service since 
1951 and now sends films to about 450 establishments, some of which are 
outside New Zealand. The British AERE/RPS monitoring film holder which has 
been employed by the Laboratory has become increasingly expensive and during 
1980 an NRL-designed holder was produced locally for diagnostic x-ray 
personnel who form the major proportion of film service users. 
Thermoluminescence dosimetry (TLD) is employed to a limited extent as a 
complementary method of personal monitoring, as well as for other specialised 
purposes. Development and use of sensitive TLD techniques for environmental 
dosimetry is continuing. 

A standard graphite cavity ionisation chamber for exposure 
standardisation of cobalt-60 energy has been constructed. Only limited data 
on the magnitude of the scattered photon correction for free-air x-ray 
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standard chambers has been available internationally in the past. Detailed 
theoretical and experimental studies have been carried out at the 
Laboratory to determine this correction. 

Industrial Uses of Radioactive Materials 

Current large development projects in New Zealand have generated a 
relatively high workload of industrial radiography, and emphasis on safety 
training for industrial radiographers has continued. There has been a 
significant increase in the use of soil moisture and density measuring 
equipment for engineering and construction purposes. 

The Laboratory's "Code of safe practice for the industrial use of 
sealed radioactive material" (NRL C2) on being revised now includes a 
requirement for withdrawal of sources from use at the end of a prescribed 
'working life'. 

Fuller details of the Laboratory's activities are given in a 5-year 
review report included in the following list. 
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NATIONAL RADIATION LABORATORY 
PUBLICATIONS FROM JUNE 1980 

Papers and Articles 

Gregory, L.P.; Matthews, K.M. A 4-sample, low-background a and 6 
scintillation counter. Nuclear Instruments and Methods in Physics Research 
187 (2-3):527-532. 1981. 

Gregory, L.P.; Matthews, K.M. Radioactivity in New Zealand's soil and 
water. Soil and Water J_7 (5-6): 16-20. 1981. 

McEwan, A.C. Corrections for scattered photons in free-air ionisation 
chambers. Physics in Medicine and Biology '£]_ (3):375-386. 1982. 

Matthews, K.M. The use of lichens in a study of geothermal radon emissions 
in New Zealand. Environmental Pollution (series A) 24_: 105-116. 1981. 

Reports 

Gregory, L.P. Radioactivity of potable waters. Country-wide survey. 
Report NRL 1980/4. 

Le Heron, J.C.; Williamson, B.D.P. NRL kV cassette - a penetrameter for the 
estimation of peak kilovoltage on diagnostic x-ray machines. Report 
NRL 1980/5. 

Williamson, B.D.P.; Cartwright, P.H. Short-answer questions for examination 
review in radiation physics, technology, and protection in diagnostic 
imaging. Report NRL 1980/6. 

Chapman, R.H. Chemical dosimetry I - the Fricke dosemeter. Report NRL 1980/7. 

Gregory, L.P.; Matthews, K.M.; with technical assistance from Faulkner, D.F. 
and Roy, D.I. Low level alpha/beta scintillation counter - technical 
details and operating instructions. Report NRL 1980/8. 

McEwan, A.C. A standard graphite cavity chamber for Cc exposure 
measurement. Report NRL 1980/9. 

Robertson, M.K.; Tucker, L.J. A high sensitivity photon counting TLD system. 
Report NRL 1980/10. 

McEwan, A.C.; Coppell, R.B. A limited survey of commercially available 
suntanning facilities. Report NRL 1980/11. 

Cartwright, P.H. The Baulan filtration system: its effectiveness in 
patient dose control in chiropractic radiography. Report NRL 1980/12. 

Coppell, R.B.; McEwan, A.C.; Browne, E.J. Ultraviolet radiation sources 
and hazards in NZ universities - an evaluation. Report NRL 1980/13. 
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Williamson, B.D.P. Radiation dosimetry measurements on a Delta CT scanner. 
Report NRL 1980/14. 

Le Heron, J.C. Kilovoltage determination on diagnostic x-ray tubes. 
Report NRL 1980/15. 

Yeabsley, A. Measurement of the sensitivity and energy response of three 
personal radiation monitoring films. Report NRL 1981/1. 

McEwan, A.C. Scattered photon corrections in free-air ionisation chambers. 
Report NRL 1981/2. 

McEwan, A.C. A review of correction factors for the NRL medium energy 
free-air primary x-ray standard chamber. Report NRL 1981/3. 

Randle, M.W.; Williamson, B.D.P. Protection against the hazards of 
ionising and some other electro-magnetic radiations: a reference guide for 
health inspectors. Report NRL 1981/4. 

Stockdill, D.A. Panoramic dental x-ray machines: an introductory study of 
radiographic parameters and radiation dosimetry. Report NRL 1981/5. 

Robertson, M.K. Report on a radioactive source in an industrial fire. 
Report NRL 1981/6. 

Williamson, B.D.P. Report on a one-month visit to the United States of 
America to study current developments in radiation protection and dosimetry 
in diagnostic x-radiology. Report NRL 1981/7. 

Yeabsley, A. A Film dosemeter for monitoring diagnostic x-ray personnel. 
Report NRL 1981/8. 

McEwan, A.C.; Matthews, K.M.; Gregory, L.P. An Environmental radiation 
survey of Christmas Island, Kiribati. Report NRL 1981/9. 

Collister, Q.C. Plastic joining techniques. Report NRL 1981/10. 

Randle, M.W.; Robertson, M.K. Safety in industrial radiography - a 
training manual. Report NRL 1981/11. 

Le Heron, J.C. Transfer functions and noise in diagnostic radiological 
imaging - basic principles and applications. Report NRL 1982/1. 

Williamson, B.D.P. Medical radiographers in diagnostic x-ray departments 
in public hospitals. Report NRL 1982/2. 

Robertson, M.K. Disposal of radioactive waste - the New Zealand situation. 
Report NRL 1982/3. 

Polatti, J.L. X-ray machine characteristics and effect on patient dose -
basic principles. Report NRL 1982/4. 
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Review for the years 1976-1980. Report NRL AR 26. 

National Radiation Laboratory, Christchurch, 
1981. 

National Radiation Laboratory. Environaental radioactivity - annual reports. 
NRL-F/59, 1980 
NRL-F/60, 1981 

Codes of Practice 

National Radiation Laboratory. Code of safe practice for the use of unsealed 
radioactive materials. NRL CI, 1978 (revised). 

National Radiation Laboratory. Code of safe practice for the use of sealed 
radioactive materials in industry. NRL C2, 1981 (revised). 

National Radiation Laboratory. Code of practice for the use of unsealed 
radioactive materials in medical practice. NRL C3, 1982 (revised). 

National Radiation Laboratory. Code of safe practice for the use of x-rays 
in diagnosis (Medical). NRL C5, 1978. 

National Radiation Laboratory. Code of safe practice for the use of x-rays 
in diagnosis (Chiropractic). NRL C6, 1979. 

National Radiation Laboratory. Code of safe practice for the use of x-rays 
in diagnosis (Dental). NRL C7, 1980. 
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Department of Scientific and Industrial Research, Private 
Bag, Palmerston North. 
Director R.W. Bailey 

-> 

SUMMARY OF WORK USING ISOTOPES AT THE DSIR APPLIED 
BIOCHEMISTRY DIVISION BETWEEN JUNE 1980 AND JUNE 1982. 

The work covers the following main areas. 
1. Ruminant digestion and nutrition 

Fat formation in ruminants and non-ruminants 
3. Protein metabolism in rats 
k. Mineral metabolism in sheep 
5. Studies relating to insect moulting hormones 
6. Bacterial metabolism. 

1.(a) The formation of isoprenoid wax esters in sheep using 
[ C] phytol (D.R. Body) 

(b) [ c] triolein and [ c] linoleic acids were used to 
study lipid metabolism in the rumen of sheep 
(T. Gerson, A. John). 

(c) [ H]-thymidine was used to study .at formation by 
fat cells. 

(d) Using [ c] glucose the effects of glucose and 
insulin on fat cells were determined in sheep and 
rats (T.E. Broad). 

2. [ HJ water and [ c] tyrosine were used to determine 
the formation of protein and fat in the rat (P.M. Harris), 

3. The significance of dietary phosphoproteins was 
investigated using [ c] leucine (K.A.C. James). 

k. As part of a study of mineral requirements in sheep 
[-* P] was used (N.D. Grace). 

5.(a) In connection with insect hormone" the use of fern 
tissue culture using L CJ acetate, L CJ malonate, 
[ C] cholesterol, [ H]ecdysone, and [ c] cholesterol 
were employed (D.R, Biggs, D.R. Greenwood and 
J,D, Ferguson), 

(b) In a study of brassica resistance to glucosinolate 
specific insects [ ̂ s]-allyl glucosinolate was 
employed (D.B, McGibbon). 
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6.(a) In connection with studies of N fixation by plants 
U-L CJ adenosine-5-triphosphate was used 
(j.G. Robertson), 

(b) The C balance in bacteria was determined with [ c] 
glucose (K. Joblin). 

Publications: 

Phosphorus kinetics in sheep* N,D. Grace. Br. J. Nutr. 
M» 367 (1981). 

r 14 -I Incorporation of [ CJ leucine into protein of perfused 
liver of rats fed diets containing casein or 
lactalbumin. K.A.C. James & B.P. Treloar. J. Nutr. 
111. 1797 (1981). 

The effect of level of food intake on the incorporation of 
acetate into lipids and its distribution among various 
tissues in sheep. T.E. Broad & M.J. Ulyatt. Br. J. 
Nutr. kk, 71 (1980). 



ENTOMOLOGY DIVISION 

DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH 

PRIVATE BAG, AUCKLAND, NEW ZEALAND 

J.F. Longworth - Director 

STUDIES ON THE REPLICATION AND CHARACTERISATION OF INSECT 
PATHOGENIC VIRUSES 

3 H uridine is routinely used in studies of insect small RNA 
viruses replicating in continuously cultured insect cell lines; 
32 14 P and C uridine are occasionally used. (Dr P.D. Scotti) 

125 
I is occasionally used to label virus proteins for use 35 in autoradiography following gel electrophoresis. S methionine 

is also occasionally used. (Dr P.D. Scotti) 

125 
I is routinely used for labelling Protein A for use in 

various types of RIA. (Dr A.M. Crawford) 

H thymidine is occasionally used to label baculovirus DNA 
for RNA/DNA hybridization studies. (Dr A.M. Crawford) 

THE DISPERSAL AND ECOLOGY OF ORIENTAL FRUIT MOTH 

58 
Cobalt is being used to mark larval Oriental Fruit Moth 

(Grapholitha molesta)at c. 2 y Ci/larvae for release into a study block 
at DSIR Research Orchard, Waitakere Road, Kumeu, to study location 
of overwintering sites and successful survival. Also to provide 
field and laboratory controls for this experiment. To date some 
600 larva have been marked and half of them released. Follow up 
studies in the field are proceeding satisfactorily, and similar 
mark/recapture tests will be done in each of the moths 4 generations 
in 1982, and 1983. (Mr D. Russell- DSIR Research Contract) 



PUBLICATIONS 

P. Friesen, P. Scotti, J. Longworth, and R. Rueckert. Black 
beetle virus propagation in Drosophila line 1 cells and 
immunity of a subline carrying endogenous BBV-related particles. 
Journal of Virology 35_, 741-747 (1980). 

A.M. Crawford. Attenpts to obtain Oryctes baculovirus replication 
in three insect cell cultures. Virology 112: 625-653 (1981). 

A.M. Crawford. A coleopteran cell-line derived from Heteronychus 
arator (F.) (Coleoptera:Scarabaeidae) In vitro (in press). 
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GRASSLANDS DIVISION 
DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH 

PRIVATE BAG. PALMERSTON NORTH. NEW ZEALAND 
R.W. BROUGHAM - DIRECTOR 

THE GENETICS OF INCOMPATIBILITY AND NOVEL TECHNIQUES 
FOR PLANT BREEDING 

K.K. PANDY 

X-irradiation (600r - 8O0r) of meiotic or premeiotic 
buds produced mutations in the S> gene controlling 
incompatibility in Nicotiana. Studies of irradiation 
induced mutations are helping to elucidate the genetic 
architecture of the S_ complex. 

Very high doses of irradiation (80,000r - 100,000r), 
X-rays or Cobalt, are being employed to "kill" pollen of 
certain species, to be used along with the incompatible 
pollen, in experiments to overcome incompatibility. 

Again, very high doses of irradiation, as above, are 
being employed to pulverize pollen nuclei. Such 
irradiated pollens are being used in the newly discovered 
technique of gametic transformation, and in attempts to 
identify genes inducing parthenogenetic diploidy. 
Publications 

Sexual transfer of specific genes without gametic 
fusion. Nature 256: 310-313, 1975. 
Model for incompatibility determination in flowering 
plants. Incompatibility Newsletter, No. 6. p. 
70-73, 1975. 
Gametic transformation and "Graft-Hybridisation" 
in flowering plants. Theoret. & Appl. Genet. 
47» 299-302, 1976. 
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Generation of multiple genetic specificitiest Origin of 
genetic polymorphism through gene regulation. Theoret. 
& Appl. Genet. 49: 85-94, 1977. 
Gametic gene transfer in Nicotiana by means of irradiated 
pollen. Genetica 49: 53-69, 1978. 
Gametic transformation in Nicotiana data: Origin of 
abnormal plants with a vegetative inflorescence. 
Incompatibility Newsletter No. 9, 14-18, 1978. 
Association of the phenomena of mentor pollen effect and 
parthenogenetic diploidy in gametic transformation in 
Nicotiana. Incompatibility Newsletter No. 9, 19-24, 1978. 
A novel method of gene transfer using ionizing radiation. 
Journal of N.Z, Physics and Biomedical Engineering 
Association 5: 33-34, 1978. 
Proposed causal mechanisms of the "Mentor pollen effect". 
Incompatibility Newsletter No. 10, 87-93, 1978. 
Novel techniques of gene transfer and plant improvement: 
an appraisal of transformation in eukaryotes. New Phytol. 
81: 685-704, 1978. 
Overcoming incompatibility and promoting genetic recombin
ation in flowering plants. N.Z. Journal of Botany 17: 
645-663, 1979. 
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GRASSLANDS DIVISION 
DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH 
PRIVATE BAG. PALMERSTON NORTH. NEW ZEALAND 

R.W. BROUGHAM - DIRECTOR 

PHOSPHATE ABSORPTION BY WHITE CLOVER STOLONS IN PASTURE 
M.J.M. HAY and JAMES DUNLOP 

In pasture white clover plants have considerable lengths 
of stolon on the soil surface and buried beneath it. The 
burial of stolons largely results from their being covered by 
phosphate rich worm casts. Therefore the possibility that 
stolons could absorb phosphate directly from the soil is of 

32 considerable interest. Felt pads saturated with PO, 
labelled nutrient solution were placed underneath and in 
contact with stolons in a white clover-ryegrass sward. 
Twenty four hours later the stolons were dissected and the 
radioactive content of segments on both the apical and basal 

32 sides of the segment supplied with PO, were determined. 
The distribution of activity along the stolons was heavily 
biased towards the stolon tip and concentrations of activity 
were associated with active lateral meristerns. This was 
taken as evidence that white clover stolons could absorb P 
directly from the soil. 
Publication 

Phosphate absorption by white clover stolons in pasture. 
N.Z.J. Agric. Res. In press. 
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GRASSLANDS DIVISION 
DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH 
PRIVATE BAG. PALMERSTON NORTH. NEW ZEALAND 

R.W. BROUGHAM - DIRECTOR 

THE ABSORPTION OF PHOSPHATE AND POTASSIUM BY WHITE CLOVER 
SUSPENSION CULTURE CELLS 

JAMES DUNLOP. DEREK WHITE and MARGARET KNIGHTON 

Techniques for measuring ion transport by suspension 
cultures of white clover cells have been developed. In 
particular phosphate and potassium absorption have followed 
using the radioisotopes PO, and Rb. These isotopes 
can be conveniently counted in dried cells by Cerenkov 
radiation. Suspension cultures of cells have proven to 
be superior to roots for studies onto the mechanisms of ion 
transport because they minimise the variation arising from 
genetic inhomogeneity and they can also be handled with 
greater speed and convenience. The technique is being 
used to study the interrelationships between phosphate, 
potassium and hydrogen ion movements. 
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INSTITUTE OF NUCLEAR SCIENCES 

Director - Dr B. J.O'Brien 

Department of Scientific and Industrial Research 
NUCLEAR PHYSICS 
Major Equipment 

The major effort during review period has been the installation 
of the 6 MV Tandem Van de Graaff accelerator. The building to 
house this was completed in December 1981 and subsequently much of 
the necessary equipment has been installed. This includes most of 
the gas handling equipment, the plumbing to handle gas and vacuum 
systems and most of the electrical wiring. It is expected that the 
column will be installed in July 1982 during the visit of an 
engineer from the High Voltage Corp. U.S.A. The duoplasmatron ion 
source,delivered with the 6 MV Tandem, has been operated satisfactorily 
with H,D, and 0 ions. It is intended that this source will provide the F-19 
and N-15 beams for profiling work. In order to make measurements on 
carbon, beryllium and chlorine isotopes a sputter ion source is being 
assembled. The components for this are being constructed at the 
Auckland University Physics Department, and a P-15 inflection magnet 
has been purchased from ANAC to separate the heavy ions prior to 
acceleration in the Tandem. The accelerator is expected to be in 
operation by October 1982 and to be making measurements with ions of 
carbon and beryllium by early 1983. 

A major new project involving the construction of a pulsed 
electron beam terminal for the 3 MV Van de Graaff was initiated. This 
project is described more fully under Radiation Chemistry but the 
modifications to the 3 MV Van de Graaff and other associated equipment 
is being carried out by scientists in the Nuclear Physics Group. The 
work involves providing a pulser to pulse the electron beam from the 
3 MV Van de Graaff, with pulses down to about 10 nanoseconds,and in 
providing associated equipment to measure the resulting chemical radicals 
formed during the exposure of chemical solutions to these short high 
intensity radiation pulses. At present much of the associated equipment 
has come to hand and this is currently being tested. 



Improvements have been made to the nuclear microprobe operated 
in conjunction with the 3 MV accelerator. This equipment is now 
working very well and has been used for a variety of applications 
during the past year. 
Applications 

The nuclear microprobe has been used for a variety of exploratory 
research projects with applications in archaeology, geology, 
industrial corrosion and in biological,medical and environmental sciences. 
One of the most interesting and promising applications has been the mea
surement of fluorine profiles in archaeological bone, both human and 
animal. These measurements have indicated that the fluorine 
concentrations vary throughout the cross-section of the bone being a 
maximum on the outside dropping to lower levels in the centre of the bone, 
and what is most important is that the shape of the profile is related 
strongly to the length of time that the bone is buried in the soil. At 
this time it appears that the shape of the fluorine profile in bone 
may be a useful method of dating bones over a period of several 
thousand years. The nuclear microprobe has also been used to examine 
trace elements present in some sections of sedimentary rock believed to 
have been laid down at the end of the Cretaceous period, 65,000,000 
million years ago. Measurements made at several other sites in the World 
have indicated anonymously high levels of noble metals 
such as iridium, platinum and gold at this Cretaceous Tertiary boundary 
in the sediment. Measurements made in N.Z. indicate anomalous levels of 
cobalt and zinc but at present these results have yet to be confirmed 
with further samples. Other geological applications have been 
in measuring fluorine concentrations in coexisting minerals, an 
examination of desert varnish found on Antarctic rocks and of glass 
spherules found in volcanic ash. Industrial measurements include the 
examination of conducting tracks on glass insulators, the study of 
sulphide layers on steel piping from the Walrakei Geothermal station, 
trace element analysis 1n Strike Jaster oil and measurements in a 
bronze cylinder liner from a petrol station pump. Biological 
applications lave!included measurement of trace element, in nematodes and 
root tips and for 2xam1n1ng the composition and repair of dental enamel 

The 3 MeV accelerator has continued to be used for producing 
nitrogen-13 and carbon-11 for use 1n biological and soil! studies. 
Carbon-11 has been used in plant translocation studies at P.E.L. 
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These include the effects of temperature changes on translocation 
pathways, and on the translocation in roots, including 
nodulated roots immersed in soil. Nitrogen-13 labelled nitrate 
and ammonia has been used at P.E.L. for investigating the uptake 
and transport of this nitrogen in plants, especially maize. The Soil 
Bureau in conjunction with I.N.S. has used nitrogen-13 labelled, 
ammonia and nitrate ions for measuring the denitrification and nitri
fication of inorganic nitrogen in soil and particularly to establish the 
fraction of nitrogen that is reduced or oxidised to HJO. The use of 
this technique has been successful in elucidating the role of bacteria 
and enzymes in these denitrification processes. 

Many obsidian samples have been analysed for trace elements 
using the X-ray fluorescence equipment, this has enabled scientists 
to develop a method for sourcing such obsidians by this method. 
Obsidians were used by Maoris and it is realised that this obsidian 
came from a few source areas in New Zealand. The X-ray fluorescence 
spectrometer has also been used for some applications of chemical 
analysis in both forensic and food quality applications. 

The nuclear magnetic resonance apparatus has been upgraded by 
replacing the nine inch low resolution magnet with a varian twelve 
inch high resolution magnet which incorporates a temperature stabilised 
cooling system. A new Bruker high power probe was purchased and has 
now been mounted in the magnet gap. In the past this equipment has been 
used to measure plasma relaxation rates in cancer patients, those with 
other illnesses and in healthy controls. A small four-month long 
longitudinal trial on breast carcenoma patients suggested that the 
relaxation rate decrease may predict the onset of mastitises or local 
recurrences. At present a longitudinal study of plasma from breast 
cancer patients undergoing therapy is planned in order to correlate relax
ation rates with clinical status. Experiments will also be 
undertaken to determine the cause of these relaxation rate changes. 

RADIOISOTOPE APPLICATIONS 

A major effort in this field has continued to be the use of 1odine-l3l 
as a tracer 1n geothermal waters. Following the successes in finding 
underground connections betweens wells of both the Wairakei and 
Broadlands geothermal fields, tracer re-inject1on testing has now been 
adopted as a standard part of geothermal field investigations. During 



the review period numerous tests have been carried out at Broadlands, 
many of the later tests showing no tracer returns and this has 
proved useful in helping to determine the siting of re-injection 
wells. Underground tracer tests have also been conducted at the 
Ngawha field. 

Krypton-85 has been used to determine the position of leaks 
in one the submarine cables used by Electricity Department to 
transmit power between the South and North Islands. A commitment 
has also been made to use isotope tracing techniques to investigate 
a sewer outfall at Gisborne. 

Radon Studies 

An assay of radon levels in soils at the site of the Craters of 
the Moon at Taupo was completed and this indicated that there were 
high levels of radon associated with certain prominent geothermal 
features of this area. In order to test further the usefulness of 
radon surveys for geothermal prospecting a large field study was 
carried out at the Ngawha geothermal area. This involved the deploy
ment of some two thousand track-etch radon detectors in a grid 
across this geothermal field. These measurements are now complete 
and the results are being assessed. The investigation on using 
ground levels of radon to predict earthquakes is continuing and 
environmental levels of radon surrounding the Wairakei geothermal field 
have also been monitored. 

Fallout 

The Institute continues to measure radioactive nuclides present 
in rainwater samples collected monthly and seawater samples collected 
each six-months. During the review period levels of activity have been 
quite low and the only fresh material was that indicated by the presence 

91 of Y in a sample collected in October 1980. This was probably from a 
Chinese bomb test in October of 1980. 
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Some fal lout radionuclides particularly ceasium-137 and 
cerium-144 are measured in sediments to determine the sedimentation 
rates in lakes and estuaries. Lead-210 is also measured for this 
same purpose,the t w methods being complimentary to each other. 

Uranium Series Dating 

The development of the uranium series dating technique has 
progressed suff iciently far so that the Institute is now processing 
samples. Work has so far involved corals from the West Indies and 
shells from Nuie Island. Interest in this method at present is as a means 
of dating up to 100,000 years sediments including shells laid down 
during the last glaciation. 

RADIOACTIVE DATING 

Carbon-14 

The radiocarbon laboratory has continued to process samples at 
the same level as in the past namely about 300 samples per year. 
Of these about 50% have been for geological studies and 25% related 
to archaeological investigations. Some 25% of these samples were those 
concerned with research at I.N.S. and these were related to the 
measurement of oceanic and atmospheric carbon-14 from nuclear weapons 
tests, the measurement of carbon-14 to determine rates of coastal 
erosion and tree-ring studies aimed at determining the onset of nuclear 
weapon produced carbon-14 in the Southern hemisphere. This study 
indicated that there was insignificant bomb produced radiocarbon in the 
Southern hemisphere atmosphere prior to 1954. A study was also under
taken to determine whether or not measuring carbon-14 1n different 
components of humus in soil could be used to correct for contamination 
in charcoal samples that are carbon dated. 

Tritium Measurements 

The new tritium electrolytic enrichment system 1s now 1n operation 
and tritium samples continue to be enriched, measurements at 
present being made on a liquid scintillation detector. In order to achieve 
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the higher sensitivity obtainable from low background gas counting 
a large ion-sand shield has been built and low background counters 
are currently being constructed and installed. 

Most projects during the review period have involved hydrological 
studies on both underground waters and lakes and springs from both 
the North and South Islands of New Zealand. In addition we have 
measured tritium in samples from the IAEA-network and from Kaitoke and 
Kaitaia to give some indications of tritium in precipitation. Since 
the new enrichment system came into operation some 400 samples have 
been enriched of which about 300 have been counted. The new low 
background counter will in particular be used to measure samples 
from geothermal wells. 

During the past year a short feasibility study has been undertaken 
to determine whether fission track measurements made in apatite can be 
used to study historical temperature levels in sedimentary rocks, of 
interest in petroleum exploration. It appears that the annealing 
temperature for fission tracks for certain minerals approximates to the 
oil maturation window, that is, the temperature in sedimentary rocks 
at which mineral oils are produced from organic matter. If proven this 
method may be quite useful in oil exploration. 

ISOTOPE GEOCHEMISTRY 

Geothermal Studies 

An analysis and review of earlier stable isotope measurements made 
at the Mokai, Orakeikorako and Tauhara geothermal fields was completed 
and these reviews were published during the past two years. Annual 

10 surveys of the D and 0 contents of wells in the Wairakei area are 
being made to look for changes which can be related to changes in the 
recharge or boiling in the aquifer. Sample collections have been 
made at Ngawha and Wairakei. Oxygen isotope studies of the central 

1 r 

North Island volcanics have shown a negative correlation between '0 with 
the silicon content of certain minerals. 
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Several papers on environmental isotopes in New Zealand hydrology 
were published during the period and these describe the roles of D, 
18 0 and tritium in hydrology and also describe their application to 
ground water studies in the Waimea Plains and Takaka Valley regions. 

18 The distribution of D and 0 in New Zealand precipitation and surface 
waters has been determined and this work is currently being prepared for 
publication. 

Carbon Isotope Studies 

Some studies of variations in carbon isotope ratios in biota 
were completed and these included studies of freshwater insects, 
brachiopods in Fiordland and a carbon isotope study of cockles in 
the Avon-Heathcote Estuary. In addition deuterium and other stable 
isotopes were used to determine the amount of added water present in 
wines. 

Geochronology 

Work on using the potassium-argon method to date rocks and minerals 
has been very actively pursued during the review period, some hundreds 
of potassium and argon analyses being completed. I.N.S. studies have 
included an investigation of young volcanics on Raoul Island, Kermadec's» 
and also a study of the age of tertiary volcanism in the Coromandel and 
North Auckland as well as of the the Auckland Island volcano; A major 
study has been instigated, using the rubidium-strontium method. This 
research centres on radiogenic isotope studies (mainly strontium) of 
volcanic and geothermal areas of the Central North Island. Improved 
chemical methods for the preparation of strontium and rubidium samples 
have been made. 
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RADIATION CHEMISTRY 
Superoxide 

Research has continued on the chemical properties of superoxide. 
In the past this was generated using ionising radiation but recently 
tests have been carried out to determine whether or not useful amounts 
of superoxide are produced by corona discharge in gases, such as occurs 
in negative ion generators. Work carried out so far indicates that this 
is so. 

Work has started on the establishment of a pulse radiolysis facility 
at I.N.S. for use by both D.S.I.R. and university personnel. This 
facility will utilise the Institute's three MeV Van de Graaff 
accelerator which will be modified to produce high intensity, short 
duration pulses of electrons. Associated optical and electronic equipment is 
being purchased and set up to observe rapid chemical reactions instigated by 
the short pulses of ionising radiation. This facility will be used at the 
Institute to carry out research in selected areas of chemistry, biochemistry 
and biology. 

Radiation Biology 

Work has continued on testing radiation sensitizer chemicals that may 
have application in the radiotherapy of cancer. Another study involved 
an examination of synergistic effects between radiation and chemical 
exposure. This study involved the killing of bacteria by a combination of 
radiation and exposure to solutions of cadium salts. The results show that 
pre-treatment with low cadium concentrations can increase radiation 
sensitivity but only under certain conditions of bacterial growth rate. 

In the past bacteria have been used at I.N.S. in our studies of the 
biological effects of radiationThe bacteriology laboratory is now being 
replaced by a mammalian cell culture facility, which 1s planned to be 1n 
operation in early 1983. The use of this facility will enable our work 
on cancer therapy, radiation risks to man and possible synergistic effects to be 
much more relevant to effects in humans. 



In undertaking a joint study with D.S.I.R. Horticultural 
Processing Division, apples containing Codling Moth have been exposed 
to ganma radiation from our cobalt source. It is hoped from this study 
to determine whether the breeding of Codling Moth can be terminated 
with relatively low doses of radiation. If this proves successful it 
may be economically possible to use this technique as a method of 
preventing the transfer of Codling Moth to consumer countries buying 
apples from New Zealand. 
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CARBON TRANSLOCATION 

The radioactive isotope C is :..ade using the reaction 
B(d.n) C reaction, and produced as C0~. This isotope 

has a 20 minute half-life, and is a B emitter. It has 
14 advantages over C for short term experiments since its short 

half-life allows it to be used for multiple experiments on 
the same plant, and also iri vivo detection is straightforward. 

The mechanisms responsible for carbon translocation in 
plants, and the control of translocation, are not well under
stood. Through the use of C the dynamics of translocation 
are being investigated, which is leading to a better under
standing of plants' response to environmental changes, as well 
as the physiological mechanisms involved. Recent work has 
emphasized the dynamics of phloem blocked induced by cold shock, 
and on source-sink interactions. 
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NITROGEN UPTAKE BY PLANTS 

13 Using the short lived (10 minutes) isotope N the 
kinetics of uptake and distribution of nitrogen are being 
investigated in maize. Roots will take up nitrogen in the 
chemical form of ammonia or nitrate ions, so both of these 
chemical forms are separately prepared in solutions free of 
other nitrogen compounds. . Concentration effects, and inter
actions with other nutrient ions, in root uptake are being 
studied, as well as the influence of the plant environment on 
root uptake. 

Publications 

Applications of short-lived isotopes in agricultural research 
jn New Zealand. Nuclear Science Applications, JL, 163-190 
(1981), by G.L. McCallum, G.S. McNaughton, P.E.H. Minchin, 
R.D. More, M.R. Presland, J.D. Stout. 
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PLANT DISEASES DIVISION, DSIR 

Director: Dr P.J. Brook 

Investigators R.L.S. Fcrster Mt Albert Research Centre, Auckland 
B.A.M. Morris-Krsinich " 
D.W. Mossop 
D.R. Musgrave Lincoln Substation 

General 

Use of radioisotopes by Plant Diseases Division staff for the period 
June 1981 - June 1982 has been largely in irvestigations of translation 
strategies of RNA plant viruses, production of complementary DNA (cDNA) 
for hybridization studies and recombinant DNA studies, and in a modified 
ELISA method for sensitive detection of microorganisms and plant viruses. 

Cloning of Avocado sunblotch viroid (ASBV) 
ASBV, a small, pathogenic RNA exists in nature as a covalently closed 

circular molecule. The molecule was linearised using a single-strand 
specific nuclease, a polyadenylate sequence was added to the 3' terminus, 
and cDNA prepared to ASBV using oligodeoxythymidylic acid as primer for 
reverse transcriptase. cDNA was converted to double strand DNA using 
DNA polymerase 1. The 3' ends of ASBV DNA and linear plasmid pBR322 
were tailed with deoxcytidylic and deoxyguanidylic acids respectively, 
annealed, and used to transform Escherichia coli. Bacterial cells 
containing pBR322 and inserted ASBV sequences were selected for by their 
resistance to tetracycline and sensitivity to ampicillin. [ 3H]- and 
[32P]-labelled nucleotides were used to monitor enzymatic addition or 
synthesis reactions. Cloned ASBV will be used as a 32P-labelled probe 
to detect the viroid by a sensitive hybridization test. 

Translation strategies of plant virus genomic RNAs 
In vitro translation using a messenger-dependent rabbit reticulo

cyte lysate system has been used to study the translation strategies of 
several plant viruses. Incorporation of [ 3 5S] methionine into 
translation products was examined by autoradiography of polyacrylamide 
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gels. These studies have indicated that a virus common in NZ clover, 
red clover necrotic mosaic virus (RCNMV) differs from almost all 
divided genome viruses in that the genetic information specifying its 
coat protein, resides in the larger of its two genomic RNA components. 

Use of radioisotopic substrates in enzyme-linked immunosorbent assay 
(ELISA) 

A method, termed RELISA (radioisotopic ELISA) has been developed. 
This is the most sensitive serological detection system yet developed 
as it surpasses the sensitivity of spectrophotometric ELISA by lOO-fold 
and radio-immunoassay by 10-fold. Hexokinase is used as the conjugated 
enzyme in RELISA. This allows D[1- 3H] glucose to be used as substrate 
in a simple radioisotopic assay. The technique successfully detects 10 
picograms per ml of purified alfalfa mosaic virus and subterranean 
clover red leaf virus using sera with titres as low as 1/256 and 1/128 
respectively. 

Publications 
Mohamed, N.A.; Mossop, D.W. (1981): Cynosurus and cocksfoot mottle 

viruses: a comparison. Journal of general virology 55, 63-74. 

Morris-Krsinich, B.A.M.; Hull, R. (1981): Translation of turnip 
rosette virus RNA in rabbit reticulocyte lysates. Virology 114, 
98-112. 

Morris-Krsinich, B.A.M.; Forster, R.L.S.; Mossop, D.W. (1982): 
Translation of red clover necrotic mosaic virus RNA in rabbit 
reticulocyte lysate: Identification of the virus coat protein 
cistron on the larger strand of the bipartite genome. Virology 
(in press). 



DIVISION OF HORTICULTURE AND PROCESSING 
DSIR, PRIVATE BAG, AUCKLAND 
Director - Dr R.L. Bieleski 

Radioisotopes are used in this Division in the study of plant 
metabolites, bacterial toxins, and ion transport in plant tissues. 
Plant biochemistry CO2 has been used to follow the photosynthetic 
pathway of mannitol formation in celery and privet. In these two 
plants, mannitol and sucrose are the major products of photosynthesis. 
Earlier work using C labelling has established sorbitol as a major 
metabolite in Rosaceous plants. 

14 C-labelled carbohydrates have also been used in the analysis of 
the constitution of a mucilage from Actinidia (kiwifruit) plants. Also 

35 in kiwifruit, S has been used to follow protein synthesis in kiwifruit 
fruit. The fruit contains a protease which might be of commercial use. 
Bacterial toxins In studies on the chemistry of toxins from the plant 
pathogenic bacteria Pseudomonas spp., S- and C-labelled materials 
have been used to provide labelled toxins. This enables the various 
parts of the toxin molecules to be identified during toxin action and 
metabolism. 

Ion transport A major area of research is the transport and physiology 
of calcium, particularly in relation to the development of ripening of 

45 fruit. Ca has been used to follow the uptake and transport of 
32 calcium in fruit tissue, and through fruit cuticles. P has also been 

used to follow phosphate movement. The transport of calcium and 
phosphate follows different pathways and the labelled ions enable these 
pathways to be compared and charted. 
Publications 
Ferguson, I.B., Watkins, C.B. : Ion relations of apple fruit tissue 

during fruit development and ripening. III. Calcium uptake. 
Aust. J. Plant Physiol. 8, 259-266, 1981 

Mitchell, R.E., Durbin, R.D. : Tagetitoxin, a toxin produced by 
Pseudomonas syringae pv. tagetis: purification and partial 
characterization. Physiol. Plant Pathol. 18, 157-168, 1981 
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Mitchell, R.E., Hale, C.N., Shanks, J.C. : Toxin production as a 
distinguishing character for some Pseudomonas syringae pathovars; 
P.s. glycinea versus P.s. phasedicola. Physiol. Plant Pathol. 
20, 91-97, 1982 

Mitchell, R.E., Johnston, J.S., Ferguson, A.R. : Phasedotoxin and 
other phosphosulphamyl compounds: biological effects. Physiol. 
Plant Pathol. 19, 227-235, 1981 

Watkins, C.B., Ferguson, I.B. : Ion relations of apple fruit issue during 
fruit development and ripening. II. Phosphate uptake. Aust. J. 
Plant Physiol. 8, 249-257, 1981 

Watkins, C.B., Harman, J.E., Ferguson, I.B., Reid, M.S. : The action of 
lecithin and calcium dips in the control of bitter pit in apple 
fruit. J. Amer. Soc. Hort. Sci. H)7, 262-265, 1982 
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THE USE OF RADIOISOTOPES AT PLANT PHYSIOLOGY DIVISION, 
DSIR, PALMERSTON NORTH 

Director: J.P. Kerr 
Radioactively-labelled precursors have been used 

extensively in this laboratory primarily for the study of 
plant lipid metabolism both ill vivo and iri vitro [1- Cj -
acetate was supplied to developing leaves of a number of 

14 plant species to demonstrate that the flow of C could be 
manipulated between our proposed pro- and eucaryotic path-

32 ways of plant lipid metabolism. When £_ P]orthophosphate 
and p - rf] glycerol were fed simultaneously to developing 

3 linseed cotyledons and maize leaves, the H/, 2 labelling 
ratio within phosphatidylcholine at the earliest sampling 
time (15 min) was 20 times that within the chemically 
similar phosphatidylethanolamine. This provided further 
evidence for a specific and rapid equilibrium between 
phosphatidylcholine and diacylglycerol in those tissues. 

3 Spinach leaf discs were incubated with H_0 in the light to 
determine rates of fatty acid synthesis in vivo. Good 
agreement was obtained with independent studies utilising 
14 r- 14_m 

C0 2 and intact leaves or [1- C] acetate and isolated 
chloroplasts. A comparison of the effect of a herbicide 14 upon the incorporation of [1- Cj acetate into a-linolenic 
acid within diacylgalactosylglycerol of spinach leaf discs 
and of chloroplasts isolated from spinach leaves suggested 
that modification of the herbicide vithin the cytoplasm 
may be required to effect an inhibition of chloroplast lipid 
metabolism. 

Detailed studies on fatty ajid synthesis and glycero-
lipid metabolism in isolated chloroplasts are carried out 

14 using £L- C[acetate. Steady-state concentrations of acyl-
ACPs during fatty acid synthesis have been measured and 
shown to be light-dependent: concentration* fall to near 
zero in darkness. sn-Glycerol 3-phosphate reduces acyl-ACP 
concentrations by about 50% without affecting rates of total 

_14 _ fatty acid synthesis. \_ CJAcyl-CoA, synthesised from 14 £1- Cj acetate by isolated chloroplasts in the presence of 
exogenous CoA and ATP, has been recovered in the aqueous 
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phase of chloroform/methanol/water partitions suggesting 
a potential source of serious error in a number of previous 
studies of chloroplast lipid metabolism. Initial rates of 
sn-glycerol 3-phosphate acylation by endogenous donors 
synthesised from £l- CQ acetate by isolated, intact chloro-
plasts have provided evidence for sequential acylations at 
positions 1 then 2 of the leaves of a number of different 
species and the products of £L- <?] acetate incorporation 
identified. Low activities of chloroplast phosphatidate 
phosphatase characterise those species which do not accum
ulate hexadecatrienoate within diacylgalactosylglycerol. 
Acetyl-CoA carboxylase activities have been measured using 

14 NaH CO, and extracts of spinach chloroplasts. The enzyme 
was stimulated by CoA and activities sufficient to account 
for known rates of acetate incorporation into long-chain 
fatty acids were recorded for the first time. 

Microsomal preparations from safflower cotyledons in 
which phosphatidylcholine was first labelled with £2- H] -
glycerol have been used to demonstrate a cytidine mono-
phosphate-dependent formation of ^HJdiacylglycerols. The 
reversibility of the cholinephosphotransferase-catalysed 
reaction was thus established in plant tissues and is thought 
to be responsible for maintaining an equilibrium between the 
diacylglycerol moiety of phosphatidylcholine and a pool of 
diacylglycerols in the tissue. 

A difference in the temperature response of fatty acid 
1 J -j 

synthesis from [1- Cl acetate and H-O in developing 14 safflower cotyledons and of p.- C~Joleic acid desaturation 
by microsomes derived from this tissue was recorded. The 
results help to explain the temperature-induced changes in 
fatty acid composition of seed oils and may also have some 
relevance to membrane lipids in other plant tissues. 
[1- C^Linoleic acid has been used to study a-linolenic 
acid synthesis by microsomes from developing linseed 
cotyledons. The desaturase is strongly dependent upon added 
catalase and appears to have phosphatidylcholine as its 
substrate. 
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L -CJ NaHCO, is used to study ribulose bisphosphate 
carboxylase and ribulose-5 Phosphate kinase. These enzymes 
are important in controlling fluxes of carbon within the 
chloroplast and in regulating the rate of photorespiration. 

Rhizobia bacteria, isolated from lupin nodules and 
incubated in defined media, continued to fix nitrogen and -35 _ incorporated |_ SJmethionine into constituent proteins. 
This permitted an investigation into aspects of the genetic 
control of nitrogenase synthesis. Two-dimensional electro
phoresis together with computerised processing of autoradio-
grams have allowed the repeated examination of up to 400 
35 
S-labelled Rhizobia proteins. 

A neutron soil moisture meter has been used in a number 
of field studies. This instrument has an americium 241/ 
beryllium source which emits fast neutrons. 
REFERENCES 
Published papers 
Browse, J., Roughan, P.G. and Slack, C.R. (1981). Light 

control of fatty acid synthesis and diurnal fluctuat
ions of fatty acid composition in leaves. Biochem. J. 196: 

347-354. 
Browse, J. and Slack, C.R. (1981). Catalase stimulates 

linoleate desaturase activity in microsomes from 
developing linseed cotyledons. FEBS Letters 131: 111-
114. 

Christeller, J.T. (1981). The effects of bivalent cations 
on ribulose bisphosphate carboxylase/oxygenase. 
Biochem. J. 193: 839-844. 

Roughan, P.G. and Beevers, H. (1981). Effects of cyanide on 
rates and products of fatty acid synthesis by chioro-
plasta isolated from Spinacia oleracea. Plant Physiol. 
67: 926-929. 

Roughan, P.G. and Slack, C.R. (1981). Acyl-CoA may be 
a neglected product in studies of fatty acid synthesis 
by isolated chloroplasts. FEBS Letters 135: 182-1.86. 

Shaw, B.D. (1981) . Lupin bacteroids shocked by oxygen in 
Current Perspectives in Nitrogen Fixation, 



64 

Eds. A.H. Gibson and W.E. Newton. Aust. Acad. Sci., 
Canberra, p.446. 

Papers in the press 
Roughan, P.G. and Slack, C.R. (1982). Cellular organisation 

of glycerolipid synthesis. Ann. Rev. Plant Physiol. 33. 
Willemot, C , Slack, C.R., Browse, J. and Roughan, P.G. 

(1982). Effect of BASF 13-338, a substituted pyridaz-
inone, on lipid metabolism in leaf tissue of spinach, 
pea, linseed and wheat. Plant Physiol. 69. 

Papers submitted for publication 
Gardiner, 3.E., Roughan, P.G. and Slack, C.R. Manipulating 

r 14 ̂  the incorporation of [1- Cj acetate into different leaf 
glycerolipids in several plant species (to Plant 
Physiology). 

Laing, W.A. and Roughan, P.G. Coenzyme A stimulates acetyl-
CoA c?rboxylase activity from spinach chloroplasts 
(to FEBS Letters). 



SOIL BUREAU 
Department of Scientific § Industrial Research 

Director: Dr M.L. Leamy 
Private Bag, Lower Hutt 

New Zealand 

1. NEUTRON PROBE 
241 Neutron probes containing Am/Be sources have been used for soil 

water measurements in the Hawkes Bay, Te Puke, Judgeford, Taranaki, 
Wairarapa, and Cook Islands. 

Publication: 

Watt, J.P.C., Jackson, R.J., 1981. Neutron probe access tubes: 
Equipment and procedure for installation. New Zealand Soil Bureau 
Scien*'fic Report 50, 20p. 

2. GAMMA RAY ATTENUATION 

Soil Bulk Density measurements have been made by gamma ray attenu-
137 ation. Soil cores are traversed through a beam from a 100 mCi Cs 

source to give a continuous record of Soil Bulk Density against depth. 

3. MOESSBAUER SPECTROSCOPY 

A Cryophysics Ltd micro-processor based instrument has been in oper-
57 ation since November, 1980. It incorporates a nominally 25 mCi Co in 

rhodium y-ray source, and is used for studying the forms of iron in soils. 

4. CARBON ISOTOPE STUDIES 
14 These are continuing with the determination of natural values of C 

and C enrichment and have been extended to a field enrichment trial with 
radio-carbon. 

Publications: 

O'Brien, B.J., Stout, J.D., Goh, K.M., 1981. The use of carbon iso
tope measurements to examine the movement of labile and refractory 
carbon in soils. Pp.46-74 iii "Proceedings of a workshop on 'Flux of 
Organic Carbon by Rivers to the Oceans', at (U.S. Department of 
EnergyJ, Woods Hole, Mass. September 21-24, 1980". 
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Stout, J.D., O'Brien, B.J. (In press). Organic matter turnover by 
earthworms. In "Proceedings of the Darwin Symposium on Earthworm 
Ecology, Grange-over-Sands, England, 29 August - 4 September 1981. 

5. NITROGEN ISOTOPE STUDIES 

Work with NO, with pure cultures and soils is continuing and has 
13 been extended to include use of NH to measure nitrification by the 

13 evolution of NO. 

Publications: 

Coleman, D.C., More, R.D., Stout, J.D., 1980. The use of radio-
nitrogen to study the N cycle in soils ̂ JI Abstracts of the 2nd 
International Conference on Microbial Ecology, Warwick, England, 
September 1980, pp.191-192. 

Stout, J.D., Coleman, D.C. (In press). Measurements of nitrification 
13 and denitrification in soils using N. Proceedings, Nitrogen 

Balance Workshop, 27-30 May 1980, Palmerston North, New Zealand. 

6. TRITIUM STUDIES 

H-glucose is being used to label soil bacteria to determine the 
proportion which are metabolizing. This autoradiography.; method is 
valuable for studying the response of bacteria to changes in substrate and 
environmental factors. 

7. GENERAL ISOTOPE STUDIES 

Publication: 

McCallum, G.J., McNaughton, G.S., Minchin, P.E.H., More, R.D., 
Presland, M.R., Stout, J.D., 1981. Applications of short-lived 
isotopes in agricultural research in New Zealand. Nuclear Science 
Applications, 1:163-190. 
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67 HOSPITALS 

AUCKLAND HOSPITAL DEPARTMENT OF NUCLEAR MEDICINE 
Dr. M.D. Rutland 

The Nuclear Medicine Department provides diagnostic services in 
the fields of radio assay, radionuclide imaging and in-vivo 
measurements; and is associated with the departments of 
Endocrinology and Medical Physics in the treatment of the thyroid 

131 disease with I-Iodide. 

In-vivo measurements of red cell and plasma volumes, vitamin B12 
absorption, and bleeding or protein loss into the gastrc-
• 4. 4.- n *. J 51„ 124 T 57„ , 58„ 
intestinal tract are done using Cr, I, Co and Co. 

The Radioassay Laboratory currently performs 60,000 tests per 
year, and these assays include thyroxine, T3 uptake, T3, TSH, 
Digoxin, Feritin, Renin, CEA and Cortisol. 70% of this 
workload uses locally developed "in-house" assays; and a 
dedicated micro computer system has been developed for 
acquisition of the counter data, prior to transmission to the 
Health Department DEC 10 computer (under laboratory control) for 
more complex processing. In addition a sample counting service 
is provided for other laboratories. 

The Radionuclide Imaging part of the department uses mainly 
" m Tc, with some I and Ga. In 1981, 4971 studies were 
performed, which included 1924 bone studies; 350 brain studies; 
740 thyroid studies; 450 lung studies; 160 renal studies; 1035 
liver studies and 17 cardiac studies. 

Changes in 1981 - the continuation of financial restricitions has 
virtually eliminated new work, and so apart from Cortisol assay, 
the majority of changes have again been related to improving the 
efficiency of the routine workload. A particular example is 
the development of the radioassay laboratories micro computer which 
has minimised the problems of transferring data from counters to 
computer. The replacement of an obsolete video-recorder with an 
imaging computer has greatly improved the efficiency of data 
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recording and processing so that cardiac studies become 
practicable. Finally the "in-house" preparation of 
radiopharmaceuticals has saved a considerable amount of money. 

Research continues in the field of data-processing, and a new 
mathematical approach has been developed which calculates mean 
transit times from convoluted data, without deconvolution:-
Clin.Nucl.Med. 2:337-344. The Radioassay laboratory is 
continuing with the development of further "in-house" 
assays. 

000O000 
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Nuclear Medicine Department 

1. In-vivo Procedures 

The Nuclear Medicine Department, Christchurch Hospital, is equipped with one large 
field of view gamma camera which carries the bulk of the work load. Dynamic 
thyroid imaging is also performed on a small obsolete camera. The most commonly 
performed scanning procedures utilize the radionuclide Technetium-99m, and include 
Diphosphonate bone scans, DMSA and DPTA renal scans, phytate and HIDA liver scans, 
MAA lung scans and ECG gated cardiac scans. The large field of view gamma camera 
is interfacad with a PDP-11 computer which enables data processing of the images to 
provide physiological information. These techniques have proved very helpful, for 
example, in the assessment of function of renal transplants, in individual renal 
function studies and in the assessment of ventricular function in patients with 
heart failure and coronary artery disease. During the last year 3551 scans were 
performed in all. 

Scintillation probes are available for the assessment of thyroid function, 
125 haematological studies, and in the detection of venous thrombosis using I-labelled 

fibrinogen. 

2. In-vitro Procedures 

Y and B scintillation counters are available in the three major hospitals and the 
Christchurch Clinical School. These are shared facilities used by service departments 
and academic units. In total there are 13 gamma counters and 7 liquid scintillation 
counters and approximately 70 different assays are performed. During the year 
October 1980-October 1981, 438,000 samples were counted, 12% more than the preceding, 
year. 

3. Radionuclide Therapy 

Radionuclide Iodine-131 therapy has largely replaced thyroid surgery as the definitive 
form of therapy for thyrotoxicosis. During the last 12 months 73 patients were 
treated with radioactive iodine. Five patients with thyroid cancer were treated with 
ablative doses of I and 55 patients received p therapy for polythaemia vera 
and related conditions. 



70 Christchurch Hospital 
RADIOTHERAPY DEPARTMENT 

The Department has two high energy treatment machines; a linear accelerater 
(LINAC 6-Varian) and a Cobalt teletherapy machine (Theratron 78O). The Cobalt source 
strength is presently about 65OO Ci. 

As well there are two superficial therapy machines (Philips RT50 and RT100). 

There are approximately 15»000 attendances annually for treatment - 60fi to 
the LINAC, 33^ to the Cobalt machine and 7% to the superficial machines. 

The department also has an assortment of radium tubes and needles: The tubes 
are currently used to treat uterine malignancy cases only, but the needles have been 
seldom used in recent years. 

The department has a set of Stallard applicators for treatment (on a national 
bcsis) of eye lesions, and these were reactivated recently. 



71 

DEPARTMENT OF NUCLEAR MEDICINE 
DUNEDIN HOSPITAL 

A H McArthur - Medical Officer in Charge 

ORGAN IMAGING 

Imaging studies are carried out in the usual regions. This has 
been achieved with local development and production of new 
radiopharmaceuticals, as listed below. 
RADIOPHARMACEUTICALS 
The Department develops and produces its own compounds for 
routine and developmental studies under the supervision of a 
graduate radiopharmacist. Routine radiopharmaceuticals used 
at present are: 

99 "Vc MDP for bone scanning 
mTc Phytate for liver and spleen scanning 
mTc DMSA for kidney scanning 
"'TC DTPA for kidney scanning 

now Tco4 for neoplastic brain scans 
mTc HIDA and Tc DISIDA - hepato biliary imaging 
Tc Pyrophosphate - myocardial infarctions 

mTc MAA - Lungs scanning 
57 67 
Co Bleomycin and Ga citrate are used as tumour 

seeking radiopharmaceuticals and development work is being 
undertaken on other radioactive labelled cytotoxics. 

Tc labelled red cells for Gated Cardiac Studies 
201 Th for myocardial ischaemia 

IN VIVO PROCEDURES 
57 In vivo tests offered are Schillings tests ( Co); labelling 

of red cells with Cr for red cell volume, red cell half life, 
51 sites of red cell sequestration, gastric red cell loss, Cr 

protein labelling to measure enteric protein loss, absorption 
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and excretion of Ca, G.F.R. and E.R.P.F., ( 5 1Cr, 1 2 5 1 ) . 
RADIOASSAYS 
Assays developed and carried out in the Department are T3 resin 
uptake, serum thyroxine, triiodothyronine, T.S.H., growth 
hormone, insulin. Assays developed in Nuclear Medicine and 
performed elsewhere in the hospital are digoxin and vitamin B12. 
Folic acid and angiotensin I are being developed at present. 
All assays in routine use are performed by "in house" methods 
and not by commercial kits. 
EQUIPMENT DEVELOPMENT 

Several lung ventilation studies using nebulised u*c were 
completed. Equipment and technique now refined giving satis
factory ventilation studies using small dry particles from a 
locally manufactured nebuliser. Development of microprocessor 
based data collection and control systems has been under way 
since mid 1977 with several systems ready for commissioning. 
OTHER ACTIVITIES 
Staff of the Department are actively involved in the under 
graduate and graduate teaching programmes of the University of 
Otago Medical and Pharmacy Schools. In addition, the facilities 
of the Department are utilised by Hospital and University 
Departments using radioactive tracers for research projects. 
There are ongoing developmental activities in radioassays, 
production of radiopharmaceuticals and equipment development. 
The pro-jected move into a new Department is now accomplished 
and this has permitted some expansion of activities into 
Nuclear Cadiology in particular. 

PUBLICATIONS 
57 Some Pharmaceutical and Clinical experience with Co Bleomycin 

as a tumour seeking radiopharmaceutical. A W McArthur, 
G R Boniface. NZ Society for Oncology 7th Scientific 
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Meeting Auckland July 1978. (To be published NZ Journal 
of Medicine). 

Radiopharmaceuticals in Tumour Imaging. G R Boniface. 
NZ Pharmaceutical Journal 39 10 (1977). 

Two publications in preparation but not completed - dependent 
upon a clinical trial not yet terminated. 
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MEDICAL PHYSICS DEPARTMENT 
WAKARI AND DUNEDIN HOSPITALS 

H D Jamieson 

A group of Physics professional and technical staff provide 
services to clinical Departments of Radiotherapy, Radiology, 
Nuclear Medicine, Ophthalmology, Physiotherapy, and elsewhere 
as requested. Advice is also given to a number of Otago 
University Departments, particularly the Medical School, on 
radiation protection, research irradiations, and developmental 
projects using a variety of radionuclides. 
Teaching is provided for post-graduate medical courses in 
radiology, ophthalmology, and radiotherapy. Physics courses 
of varying length are provided for radiography, ultrasonography, 
nuclear medicine, and radiation protection for groups of para
medical staff. In long University vacations, some senior Physics 
students are employed on a variety of developmental projects for 
clinical Departments. 
There has been considerable redevelopment and expansion in the 
last two years. This has been related to the opening of a 
major Ward Block at Dunedin Hospital, with re-equipment of 
Nuclear Medicine (Technicare 438 gamma camera system), 
installation of a Technicare 2020 X-ray CT scanner in Radiology, 
provision of Physics services to Ophthalmology, and provision 
of some Medical Physics accommodation in the Ward Block. 
After long delays, a Radiotherapy computerised treatment 
planning system has been purchased for Wakari Hospital. 
Computer facilities are now available in several of the above 
clinical areas, with primary dedicated functions. Considerable 
work has to go into full development of this equipment. 
Earlier work begun on microprocessor-based equipment is also 
continuing, with applications to developmental clinical projects. 
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ntmitm W . T . y i T M u ffLJIC 
RADIOT^f*** ». CT.niCAL OBCOLOGT SBETIC1 

WAI«»T nngPTi»*L BUMKDIH. ™ *«T*an 

Director x Br B.H.J. Shine 

•guljgentt 

All is Chalmers 2l|M7 betatron providing photons and in addition electron 
beaaa up to 21HeV. 

Theiatron 80 telecobalt unit with 100HMM source. 

Philip* Holler BT 100 auperficial x-ray unit. 

Philips 50k? contact x-ray unit. 

Theraslm planning aianlator fitted with Siemen'a x-ray equipment and 
T.Y. chain. 

Parnavac vacuum aoulder. 

Tickera hyperbaric oxygen chamber. 

Solid isotopea consist of a range of 137cs in the form of tubes and needlea. 
19?Ir in the form of wire or pins ia employed for implants and there is a 
good selection of 9°Sr beta eaitting plaques and platea. 

Liquid isotopea in the fora of 32P, 1 ^ 1 I , colloidal 90y ^^ colloidal 19 8Au 
are dispensed as required. 

Scope of Department: 

This unit is the principal clinical unit for radiotherapy covering the 
southern half of the South Island and in addition it ia concerned with the 
non-surgical management of cancer. A tumour register for Otago and Southland 
ia kept. 

Therapeutic radiographers are trained in conjunction with tha Central Institute 
of Technology, Trenthaa, Wellington, I.Z. Undergraduate and postgraduate 
tuition ia given to medical ataff in conjunction with the University of Otago. 
Training of medical graduates for radiotherapy and clinical oncology is 
undertaken. 
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PALMERSTON NORTH HOSPITAL 

DEPARTMENT OF NUCLEAR MEDICINE 

DR. K.P. SMIDT. PHYSICIAN IN CHARGE. 

This department is based in a 560 bed hospital serving an 
area of about 130,000 and serving as regional centre for 
a population of about 300,000. Equipment includes a large 
field-of-view gamma camera with integral computer system, 
rectilinear scanner and automatic sample counters for gamma 
and beta counting. 

INVITRO RADIO ASSAYS: 
Last year 25,300 patient samples were assayed. Assays 
performed included Total Thyroxine and T3 Resin Uptake 
(these being replaced later in the year by a Free Thyroxine 
Assay), Tri-Iodothyronine, TSH, Digoxin, Oestriol, Beta 
subunit HCG, Anti-DNA and Alpha Fetoprotein. Assays for 
prostatic alkaline phosphatase are under evaluation. Serum 
Folate and Vitamin B1 2 Assays are performed in the Haematology 
Department• 

INVIVO STUDIES; 
A wide range of imaging and function studies is performed 
and last year 4050 scintigrams and 500 other invivo studies 
were performed. With hardware and software improvements 
to the gamma camera gated cardiac studies can now be performed. 
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THERAPY; 
1*51 This department is responsible for administering I for 

32 treatment of thyroid hyperfunction and canctr, P for 
polycythaemia vera and in collaboration with the Rheumatologist, 

90 intra-articular Y for problem joint effusions. 

PUBLICATIONS: 
The discordant Thyroid Uptake of ""mTc-Sodium Pertechnetate: 
A pointer to Abnormul Organic Binding of Iodine. 
Smidt K.P. (1981) i.N.Z.J. Med. 11:578 (Abstract). 
An Assessment of Comercial Radioassay Control Sera: 
Theory and Practice. 
Endres E.A., Smidt K.P. (1981) A.N.Z.J. Med. 11:571-2 
(Abstract). 
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SOUTHLAND HOSPITAL 
INVERCARGILL 

Consultant Radiologist - Dr A. Putt 

The only ectiuity which our Isotope Unit at Southland 
Hospital, Invercargill carries out is radioisotope scanning for 
medical diagnostic purposes. This is done as part of the uork of 
our Department of Radiological Sciences which includes Radiology 
(x-rays for diaonostic purposes only); (radioisotope scanning for 
diagnostic purposes only); (and ultrasonic scanning for diagnostic 
purposes only). 

Medical Personnel 
Dr. A. Dutt N.B.B.S, D.N.R.D., D.P1.R.T., Fl.Rad., F.F.R., F.I.C.A., 

F.I.C.S., F.C.C.P. 
Charge Radiographer; Mr. D.J. Yeaman R.T.R.(Canada) 
Nuclear Medicine Technician; Mrs Bernice ("loir D.C.R. 

Equipment 
Department of Nuclear Fledicinb 

1. Picker Magnascanner III 
2. Technicare Sigma 438 Gamma Camera 
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TARANAKI BASE HOSPITAL 
NEW PLYMOUTH 

RADIOTHERAPY DEPARTMENT 
DIRECTOR: Dr S Nissanga, DMRD DMRT 

This is a small department, catering to a population of 
about 100,000. The total number of new patients seen in 
this department last year was 411. The work in our 
department was mainly of a routine nature and no research 
has been undertaken. 

EQUIPMENT 
1 Barazzetti Cobalt unit 
1 DXRT unit 
1 Chaouls unit and a small quantity of radium. 
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VKLLMQfOg aP6TITAL. 

Rlaaiford Street. Hewtown. Wellington. 2. 

Physician in chargei Dr. A. Moore. 

Nuclear Phyalcisnt Dr. H. gl—e. 

Physicisti Br. I. Hess. 
Since the previous report the department experienced a continuing 

increase in routine workload, aervioing Wellington Hospital Beard's 
area with referale from other regions for specialised techniques, 
particularly in the field of oardiac Imaging. nils service committment 
peaked at approximately 600 studies per month in mid-1981. At that 
date a C/T soanner was installed in Wellington Public Hospital and 
the introduction of this equipment led to a dramatic Initial down-fall 
in the number of patients referred for brain imaging, with a consequent 
overall reduction in the mmrter of studies performed. This however 
has been partly compensated for by the increasing number of mere 
oomplex studies suoh as gated imaging and Thallium myocardial perfusion 
Imaging of the heart, which has become accepted as a standard form of 
cardiac assessment prior to mere invasive studies or surgery. 

No new basic research has been undertaken but there has been an 
active and continuing clinical research programme in the Department of 
Nuclear Medicine in conjunction with the Department of Cardiology on 
the accuracy and reproduoability of cardiac imaging. The department 
has also been involved in research into the field of cardiac imaging 
while under stress, particularly in relationship to patients with 
cardiac valve disease. Separate papero have been published or accepted 
for publication relating to this programme. 

The department will be moving into new accommodation in the near 
future and a new gamma camera is on order with tomographic facilities. 
This will greatly extend the facilities of the department. 

"Quantitation of Valvular Begurgitation by Cardiac Gated Fool Imaging1' 
British Heart Journal, December 1981. Dr. U, Thompson and Mr. I. Ross. 

"Left Ventricular Function in Asymptomatic Patients with Severe Aortic 
Regurgitation. Relation to Clinical and Kxercise Parameters" 
Accepted for publication, Clinical Cardiology. Dr. R. Thompson and 
Mr. I. Ross. 
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"Ixeroiae Haaaadjnaalca In Patianta with Serere iartlo Regurgitation" 
Submitted for publication, Britiah Heart Journtl. Dr. R. Itaoapaon and 
Mr. I. Boaa. 

"Patterna of Left Ventricular Parfoxaanoa In Aayaptematlo Patients with 
Serere iortlo Regurgitation". 

Submitted for publication, iaarioan Heart Journal. Dr. S. Ihoapaon 
and Mr. I. Rosa. 

"light Vantrioular Function during Kxeroiae in Patienta with Mitral 
Regurgitation". 
Submitted for publication. Dr. R. Thoapaon and Mr. I. ROBS. 
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UNIVERSITIES 

THE UNIVERSITY OF AUCKLAND 

DEPARTMENT OF BIOCHEMISTRY 

H, C, and 1 2 5 I are used in biochemical studies that include 
competitive protein-binding assays and radioimmunoassays for the determinat
ion of cyclic nucleotides in animal tissues, studies of drug and hormone 
receptors, the biosynthesis, incorporation and turnover of proteins in the 
bacterial outer membrane, and specific labelling of methionine residues in 
proteins. Radioactive precursors are also used to investigate aspects of 
the biosynthesis of glycogen, hormonal steroids and hypothalamic hormonal 
peptides. 

a) Biosynthesis of Steroid Hormones in Human Tissues 
3H- and ll*C-labelled precursors are used to elucidate pathways 

for the formation of steroid hormones in human and animal tissues. 
(A.G.C. EENWICK) 

b) Biosynthesis of Hypothalamic Hormonal Peptides 

The incorporation f̂ radioactive aminoacids into hormonal pep
tides is being studied with in vitro preparations of mammalian brain. 

(A.G.C. RENWICK) 

c) Transformation of Hormonal Steroids by Cells Derived from Amniotic Fluid 

The transformation of hormonal steroids is being investigated with 
particular reference to the major cell types found in human amniotic fluid. 

(D. O'SHANNESSY and A.G.C. RENWICK) 

d) Studies of Drug and Hormone Receptors in Isolated Heart Cells 

[2,8-3H]Adenosine 3',5'-cyclic phosphate and [3H-2,3-propyl]di-
hydroalprenolol are used in studying B-adrenergic receptors on isolated 
heart cells in relation to the production of cyclic AMP when such cells 
are treated with 3-agonists. 

(E. MOUSTAFA) 

e) High-Activity Labelling of Peptide Hormones 

Peptide hormones (including bovine parathyroid hormone, porcine 
calcitonin, glucagon, porcine ACTH and substance P) have been labelled 
by an indirect exchange procedure, resulting in incorporation of tritium 
into the methyl groups of the methionine residues. The sites of 
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distribution and uptake of these labelled derivatives have been 
investigated by light microscope autoradiography. It has been shown 
that they are actively degraded by the kidney, and that small fragments 
are taken up into the brush-border of the proximal tubule. 

f) Biochemistry of Anterior Pituitary Hormones 

Exchange tritiation of human growth hormone in 3 H 0. Carboxy-
amidomethylation of human growth hormone with ^C-iodoacetamide. 
Radioimmunoassay of human pituitary hormones using 1 2 5 i label. 
Tritiation of human growth hormone using %-CH I. 

(G.E. CHAPMAN) 

g) Aspects of Glycogen Metabolism 

***C Precursors of glycogen are injected into the bloodstream of 
laboratory animals and glycogen is isolated at different time intervals. 
The results are used to monitor the effect of drugs and hormones on 
carbohydrate metabolism. 

(R. GEDDES) 

h) Proteinases and Cell Growth 

Tr i t i a t ed di-isopropylphosphorofluoridate (3H-DFP) has been used 

to identify proteinase enzymes in electrophoresis gels by autoradiography 

and radioiodinated casein has been employed as a proteinase substrate by 

measuring the soluble 1 2 5 I - p e p t i d e s af ter prec ip i ta t ion of undigested casein. 

(G.K. SCOTT and J.D. ERASER) 

REFERENCES 

MOUSTAFA, E. and WONG, M. (1981) 
Aliphatic Alcohols and the Inhibition by Thiol Chelating Agents of the 
Binding of ['H]Dihydroalprenolol to Myocardial ^-Adrenoceptors. GENERAL 
PHARMACOLOGY 12, 439-444. 
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UNIVERSITY OF AUCKLAND 

Botany Department 

1'*C is used as a tracer in photosynthetic studies on aquatic macrophytes 
1U 3 

and also in undergraduate studies of plant metabolism. C and H are used 
in productivity studies of epiphytic marine diatoms and bacteria. 

TEACHING: 
l*,-Botany 321: * CO2 uptake by aquatic macrophytes. Rates, metabolic pathways 
of photosynthesis. (Electrophoresis and chromotography cf 
extracts from time lapse and pulse chase experiments. 
Autoradiography). 

RESEARCH: 
(a) 

(b) 

(c) 

CO2 studies of photosynthetic pathways in freshwater macrophytes. 
(Associate Professor J.M.A. Brown, Dr F.I. Dromgoole) 
*C feeding experiments with intermediate metabolites of photosynthesis 

and photo*espiration. 
(Associate Professor J.M.A. Brown, Dr F.I. Dromgoole) 
"*C bicarbonate studies of marine diatoms microepiphytic on marine algae; 

3 1 h 

H thymidine incorporation and C glucose uptake to determine bacterial 
activity associated with the marine algae. 
(Dr F.I. Dromgoole and 1 Ph.D.) 

PUBLICATIONS: 
Booth, W.E. (1981). 
A method for removal of some epiphytic diatoms. Botanioa Marina 24: 603-609. 

Browse, J.A., Dromgoole, F.I. and Brown, J.M.A. (1979). 
Photosynthesis in the aqi'atic macrophyte Egevia densa. III. Gas exchange studies. 
Aust. J. Plant Physiol. 6: 499-512. 

Browse, J.A., Brown, J.M.A. and Dromgoole, F.I. (1980). 
Malate synthesis and metabolism during photosynthesis in Egevia densa Planch. 
Aquatic Bctany 8: 295-305. 



\ 

85 

University of Auckland, Department of Cell Biology 

T 1 A 1C TO 

Radioactive ( H, C, S, P) nucleotides and amino acids 
and some other isotopes are used to study proteins and nucleic acids 
in bacteria, plants and animal cells. They are also used to study 
the structure and biosynthesis of plant and animal viruses, the 
control of plant growth by cytokinins, the regulation of growth of 
mammalian cells and the regulation and development of the immune system 
in animals. 

RESEARCH 
""" " 'T'J *TC AC 

Isotopes used include P-orthophosphate, S-sulphate, ;~a-
14 3 32 14 3 

C, and H-amino acids, P-, C- and H-nucleotides and nucleotide 
precursors. Cr-chromate is used to measure the immune k i l l ing of 

Cr-labelled tumour c e l l s . I-reagents are used to label v i r a l 
prote ins . 

TEACHING 
The Department of Cell Biology provides Stage I I I courses to 

t ra in b io logis t s in the theory and techniques of modern biology at the 
ce l lu la r and subcellular level, including elementary methods for the use 
of the above radioisotopes. 
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PUBLICATIONS (June 1980-June 1981) 
McHardy, J.E. and Ralph, R.K. Changes in mitochondrial calcium metabolism 

6 2' af ter t rea t ing mastocytoma c e l l s with N ,0 -dihutyryladenosine 3 ' ,5* 
cyclic monophosphate. Molec. Cell Biochem. 30, 57-63 (1980) 

Ralph, R.K. On the mechanism of action of 4'(9-Acridinyl)-Amino methane-
sulphon-m-anisidide. Eur. Jour. Cancer 16, 595-600 (1980) 

Ralph, R.K., Wojcik, S.J. and Airey, P. In v i t r o plant protein synthesis 
and cytokinins. Plant Sci. Let t s . 18_, 237-247 (1980) 

Ralph, S.J. , Harvey, J.D. and Bellamy, A.R. Subunit s t ructure of the 
reovirus spike. Jour. Virol . 3J7_, 894-896 (1980) 

Knighlbridge, A. and Ralph, R.K. The control of growth of mouse mastocytoma 
6 2' ce l l s by N ,0 -dibutyryladenosine-3 ' ,5 ' -cycl ic monophosphate. Molec. 

Cell . Biochem. 34_, 153-164 (1981) 
Marshall, B. and Matthews, R.E.F. Okra mosaic virus empty protein shel ls 

in nuclei. Virology 110, 253-256 (1981) 
Ralph, R.K. and Wojcik, S.J. Plant protein kinases and cytokinins. Plant 

Science Letters 22_, 127-140 (1981) 
Sugimura, Y. and Matthews, R.E.F. Timing of the synthesis of empty shel ls 

and minor nucleoproteins in re la t ion to turnip yellow mosaic virus 
synthesis in Brassica pro top las t s . Virology 112, 70-80, (1981) 

Watkins, E .J . , McQuillan, J .E . , Smart, J.B. and Ralph, R.K. Effect of 
6 2' N ,0 -dibutyryladenosine-3 1 ,5 ' -cycl ic monophosphate on calcium 

accumulation by mastocytoma c e l l s . Cell Calcium 2, 197-209 (1981) 
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U N I V E R S I T Y C F A U C K L A N D 

DEPARTMENT OF CHEMISTRY 

The Urey Radiochemical Laboratory is part of the Chemistry 
Department. This laboratory has extensive facilities for undergraduate 
instruction in radiochemistry. Regular courses, both elementary and 
advanced, are conducted in radiochemical techniques, and Certificates 
in Principles and Practice of Radiochemistry are awarded annually to 
about 70 students. 

Current Research programmes in the Urey Laboratory include the 
following: 

Tritium Labelling; (Professor A.L. Odell) 

Exchange labelling of hydrocarbons and other organic substrates 
on metallic catalysts and on irradiated solids is being studied. 
High resolution gas chromatography is used to separate isotopic 
isomers. Tritium N.M.R. facilities are used to locate the 
positions of tritium atoms. 

A new programme to investigate mechanisms of reactions involved in 
the conversion of methanol to gasoline over the "Mobil" catalyst 
HZSM-5, using the tritium isotope have been initiated. 

"Tritium Labelling and Tritium N.M.R. II. Labelled Methyl eie-9-Octadecenoate 
obtained by partial hydrogeneration in Lindlar catalyst, and its reduction 
to uie-9-Octodecen-l-ol" 
Alan L. Odell, Kathlyn J. Ronaldson, R. Wayne Martin and David J. Calvert. 
Aust. J. Chem 1982 (in press) . 

" 3H N.M.R. and its Applications in Surface Catalysis." 
John L. Garnett, Nervyn A. 7,ong and Alan L. Odell. 
Chemistry in Australia 1980, £7 (6) 215. 

Studies of Chain Reactions Initiated by Gamma-Irradiation; 
(Associate Professor J.E. Packer) 

"Chlorpromazine, vitamin C, vitamin E and catecholamines: Direct 
observations of free radical inter-actions" 
J.S. Mahood, J.E. Packer, R.L. Searle, R.L. Willson and B.F. Wolfenden. 
In Usdin, Eckert and Forrest (eds) Ph<"othiazines and structurally 
related drugs,: basic and clinical studies North Holland, Elsevier, 
1980, 103-106. 



X 

"Free-radical reductions of arenediazonium ions in aqueous solution. IV. 
Kinetics of reactions of para-substituted diazonium ions with benzyl 
alcohol and Methanol." 
J.E. Packer, C.J. Heighway, H.M. Miller and B.C. Dobson. 
Aust. J. Chem. 1980, 33^ 965-977. 

"Free-radical reductions or arenediazonium ions in aqueous solution. V. 
Pulse-radiolytic determination of rate constants for some pcrra-substituted 
benzene-diazonium ions." 
J.E. Packer, J. Monig and B.C. Dobson. 
Aust. J. Chem. 1981, 3A, 1433-1441. 

"Free radicals and singlet oxygen scavengers: reactions of a peroxy-
radical with 6-carotene, diphenyl furan and l,4-diazobicyclo(2,2,2)-octane." 
J.E. Packer, J.S. Mahood, V.O. Mora-Arellano, T.F. Slater, R.L. Willson 
and B.S. Wolfenden. 
Biochem. Biophys. Res. Conn. 1981. 98_, 901-906. 

"Reactions of the trichloromethylperoxy free radical (CI,COO.) with 
tryptophan, tryptoph* ^1-tyrosine and lysozyme." 
J.E. Packer, J.S. Mahood, R.L. Will son and B.S. Wolfenden. 
Int. J. Radiat. Biol. 1981, 39, 135-141. 

"Electron transfer reactions in endoplasmic reticulum: free radical 
production, lipid peroxidation, covalent binding and cell division." 
T.P. Slater, M. Ahmed, C. Benedetto, K. Cheeseman, J.E. Packer, 
R.L. Willson and M.U. Dianzani. 
Int. J. Quantum Chem. 18: supp. 1980, !_' 347-356. 

Use of Stable Isotopes in Studies of Reaction Mechanisms: 
(Professor P.B.D. de la Mare) 

"Napthalene Tetrachlorides and Related Compounds. ?art 10. The 
Carbon-13 Nuclear Magnetic Resonance Spectra of Some Naphthalene 
Tetrachlorides." 
Graham A. Bowmaker, David Calvert, Peter B.D. de la Mare and 
Bernice C.J. McKellar. 
JCS Perkin II, 1981 1015-1020. 
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(D) Radiotracer Studies of Gaseous Pollutants: (Dr D.J. Spedding) 

The main emphasis is on the exchange of gaseous pollutants between 
the gas and aqueous phases. Radio-labelled S0_, CO, H.S and 
dieldrin have been used in these ctudies. A study of the mechanism 
of the accelerated corrosion of metals by SO and H S is also being 
undertaken. Studies of the behaviour of mercury and formaldehyde 
emitted in the indoor environment are also under study with the aid of 
radio-tracers. 

"Inooor air pollution by formaldehyde." 
D.J. Spedding, D.L. Edmondson and A.A. R. Kazakevics 
Clean Air, 1£, 35-38, 1980. 

"Hydrogen sulphide upiake by vegetation." 
D.M. Cope and D.J. Spedding. 
Atmospheric Environment, 1^, 349-353, 1981. 

"Transport of dieldrin between air and water." 
R.M. Slater and D.J. Spedding 
Arch. Environ. Contain, and Toxicol. 1£, 25-34, 1982. 

"Some aspects of the nature of sulphur dioxide accelerated atmospheric 
corrosion of iron." 
D.J. Spedding and A.J. Sprott 
Proc. 8th Int Congress on Metallic Corrosion 1_, 329-335, 1981. 

(E) Metabolic Studies: (Dr D.J. Spedding) 

Investigations into the transport of sulphur-containing 
inorganic compounds across biological membranes are being undertaken 
with the aid of radiochemical methods. 

(F) Kinetic Isotope Effects in Organic Reactions; (Dr D.J. McLennan) 

Studies of chlorine isotope effects in elimination reactions have 
revealed the first example of the mass of a hydrogen isotope influencing 
the heavy atom isotope effect in a solution reaction. This has aided 
identification of an internal return in ElcB elimination. The largest 
known chlorine isotope effect to data has been recorded. 



'Use of Kinetic Isotope Effects in Mechanism Studies. 3. Measurement 
of Hydrogen Isotope Effects on the Primary Chlorine Isotope Effect 
during Elimination Reactions." 
H.F. Koch, J.G. Koch, W. Tumas, D.J. McLennan, B. Dobson, G. Lodder. 
J. A,. Chera. Soc. 102, 7955, 1980. 

Theoretical computations of a and 8-secondary deuterium isotope 
effects in .-.olvolytic reactions have allowed reassessment of 
mechanistic criteria. 

"Model Calculations of Isotope Effects. Part 5. Secondary Hydrogen 
Isotope Effects in the Solvolysis of Isopropryl Halides." 
D.J. McLennan, J. Chem. Soc., Perkin Trans. 2, 1316, 1981. 

Theoretical work includes computational studies of nitro&lkane 
deprotonation, 1-phenethyl hlide solvolysis, DDT dehydrochlorination, 
and the benzidine rearrangement. 

D.J. McLennan, (work in progress) 

Use of Tritium in Studies of reactivity of biological substrates; 
(Assoc. Professor C.J. O'Connor) 

Tritium labelled retinol paImitate has been prepared and its 
decomposition is being studied in solutions containing various bile 
salts. The reaction is catalysed by human milk lipase. 

"Kinetic Applications of Bile Salt Amphiphiles." 
Chsrmian J. O'Connor, Robert G. Wallace and Beng Tatt Ch'ng. 
In 'Surfactants in Solution' edited by K.L. Mittal and B. Lindman, 
Plenum Press, 1983 (in press) 21 pp. 

The tritium N.M.R. spectia of substituted benzamides and 
N-alkylbenzamides have been measured in order to correlated chemical 
shifts with chemical reactivity. 

"Substituent effects on the N.M.R Spectr of Carboxylic acid Derivatives. II. 
H N.M.R. Spectra of Substituted Benzamides and N-alkylbenzamides." 

Charmian J. O'Connor, R. Wayne Martin and David J. Calvert. 
Aunt, J. Chem. 34, 2297-305, 1981. 
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REPORT OF NUCLEAR PHYSICS GROUP 

January 1, 1980 - December 31, 1981 

Professor A.R. Poletti 
Department of Physics 
University of Auckland 

INTRODUCTION 

Research based on both the experimental facilities in the 
department and at Australian National University (ANU) Canberra, 
progressed steadily through the year. Funding was obtained for 
a new on-line computer and delivery was taken late in the year of 
a Hewlett Packard HP1000 Computer System. This computer will 
considerably enhance our data acquisition and anaysis capabilities. 
The Heavy Ion Physics collaboration begun in 1979 with staff of 
the HUD Pelletron accelerator at the Nuclear Physics Department, 
ANU, continued with further experiments aimed at understanding the 
high spin structure of several isotopes of radon : 2 0 8 R n , 2 0 9 R n , 2 1 0 R n , 
and 2 1 1 R n . During the year pleasing progress has been made in the 
programme of precision reaction Q value measurements. New determinat
ions were reported for two reactions of interest to the Conserved 
Vector Current theory in weak interaction physics. 

Progress was made towards the end of the year in bringing the 
polarized ion source back into operation. Because of the theoretical 
interest in the previous results obtained on the scattering of 
polarized neutrons from deuterons it has been decided to refine and 
extend these earlier results. Dr. Chisholm collaborated with physicists 
from the Swiss Institute for Nuclear Research (SIN) in experiments 
designed to measure the tensor polarization, t~Q of recoiling deuterons 
in the d(Tr,Tr)d reaction. 
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FEW N'JCLEON GROUP (R. Garrett and A. Chisholm) 

The work on bringing the polarized ion source into operation again, 
as a source of polarized 14MeV neutrons, was making satisfactory progress 
by the end of 1981. 

The earlier work on the neutron-deuteron analyzing power has been 
presented at conferences in Santa Fe (1980) Eugene (1980) and Ferrara 
(1981). Its comparison with the corresponding proton-deuteron measure
ments evoked considerable interest, because of current attempts to 
include the Coulomb interaction in three-body Faddaev calculations. In 
view of this interest we plan to refine and extend our earlier n-d work 
on the polarized ion source. 

Pi on Deuteron Scattering at 240 MeV/c 

(A. Chisholm in collaboration with a group from the ETH-Zurich 
at the Swiss Institute for Nuclear Research (SIN) as Academic Guest. 
December 1980 - January 1981 and August - September 1981). 

A polarimeter for measuring the tensor polarization, t~Q, of the 
recoil deuterons in pion-deuteron scattering is now working well. 
Measurements to t 2 0 have now been made for 16 pion scattering angles 
between 105° and 180° with good statistics. The results have a marked 
oscillatory character and differ considerably from the 4 points measured 
earlier DV a Los Alamos group. Although existing calculations do not 
match the measurements, the shape of the data is suggestive of the 
presence of dibaryon resonances. 

ACCURATE REACTION Q-VALUES (P.H. Barker, D.M. Lovelock, R.M. Smythe, 
R.E. White and W.B. Wood). 

The heavy ion source system used to establish proton beam energies 
in these measurements has operated consistently up to accelerating 
voltages of about 35 kilovolts but with only pico-ampere currents. 
A new target chamber-ion source combination has been constructed and 
installed on the spectrograph. This combination operates up to 50 kV 
with much improved ion currents. 



The 6 He(s") 6 Li Hal f l i fe 

The value of this half l i f e has been determined as 781.1 + 
1.0 ms. This is in agreement with ear l ier measurements 
but not with a more recent measurement. 

7 Li(p,n) 7 Be 

The proton energy at threshold of the 7Li(p,n) 7Be reaction 
was measured to be 1880.47 ± 0.05 keV. This compares 
favourably with the presently accepted value of 1880.54 ± 
0.13 keV. The target was evaporated lithium metal and 
was made in situ in the detector chamber of the magnetic 
spectrograph. The neutrons were detected using a 5Li and 
Zns glass scintillator and photomultiplier assembly, also 
positioned inside the spectrograph. We hope to refine 
this measurement with increased beam current and an improved 
evaporation technique this year. 

H( 7Lj3+,n) 7Be 3 + 

The suitability of several hydrides for use as a hydrogen 
target was investigated. Erbium hydride appears to be the 
best compromise between stability and lack of neutron back
ground. 

The 1.6 MeV neutrons are first moderated and then detected 
in a 6Li/ZnS granular scintillator. A monte carlo programme 
was written to model the behaviour of neutrons in the moderator 
to enable an initial estimate of moderator dimensions to be 
made. 

Preliminary threshold curves have been obtained al :hough no 
absolute measurement of the threshold has yet been made. 
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(iv) *°B(p,n) 1 0C 

This work was completed in 1981. The mean of new results 
for the 1 0B(p,n) threshold energy is 4876.90 ± 0.37 keV. 
This leads to a Q-value for the reaction of -4430.17 ±0.34 
keV and Q. for the superallowed 1 0 C beta decay of 885.68 

P 

± 0.38 keV. This 1s in good agreement with an MSU result 
of Barker and Nolan, and indicates that the earlier Auckland 
result was in error. This last was almost certainly due to 
our inexperience in realising the necessary degree of target 
purity. 

(v) ^ ( p . r Q ^ O 

The difficulty reported previously in obtaining a satisfactorily 
stable target for the measurement of this threshold energy 
was overcome by the use of reactively sputtered tantalum nitride 
targets on tantalum backings. The value obtained for the 
threshold from nine statistically consistent ueteminations 
was 6353.02 ± 0.08 keV corresponding to an energy release Q„ 
of 1808.25 + 0.10 keV in the lk0 supprallowed decay. This is 
in excellent agreement with our previous value of 1808.65 ±0.40 
keV, and together with recent values for the corrected half-life 
(71.144 ± 0.020s) yields a value for f Rt of 3084.4 ± 1.1s where 
f R includes outer radiative corrections to third order of 1.57 
percent. This is the most precisely determined fRt-value for 
such decays at present. 

(v> 2 6Mg(p,n)2 6Al 

The redetermination of this threshold has begun, but is 
complicated by the presence of a narrow resonance within a 
few keV of the threshold. This has been clearly seen in 
thin target yields, the target thickness being established 
f»-om the apparent width of a 2 6Mg(p.y) resonance at 840 keV. 
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NUCLEAR SPECTROSCOPY STUDIES (A.R. Poletti, R.K. Bhalla, D.R. Gordon, 
W.J. Triggs, T.J. Natush and R.F. Davie). 

(i) One particle - one hole excited states of 1 6 0 

(W.J. Vermeer and A.R. Poletti). 

In 1 6 0 three excited states at 8.87(2") MeV, 6.13(3") MeV, 
7.12(2") MeV are described in the shell model as single 
particle excitations of the 1 6 0 ground state. To test this 
model the angular distributions of gamma rays from the 8.87 
MeV level, populated via the reaction 1 9F(p,a) 1 60 Q = + 8.11 
MeV, were used to find the E2/M1 mixing ratios for the trans
itions 8.87 -»• 6.13 and 8.87 -*• 7.12. The mixing ratios were 
found to be 6(2" -»• 3") = + 2.9 ± 0.2 and 6(2' + 1") = 2.1 ± 
0.5. The former is in good agreement with previous results 
and the latter has not been measured before. 

(ii) The Isoscalar-isovector structure of analogue E2 transitions 
in the mass 22 system 
(W.J. Vermeer and A.R. Poletti). 

The branching ratio measurement reported last year has been 
completed and the data fully analyzed. In the mass 22 system, 
the strength of the three analogue E2 transitions (2 , T = 1 
•> 0 \ T = 1) can be expressed as: 

A(E2) = |a + bT z|2 

where a and b are constants and T = 1,0,-1 respectively for 
, 2Mg, 2 2Na and 2 2 N e . For 2 2Mg and 2 2Ne the strengths are 
known but in 2 2Na the decay of the level in question (at 
1.95 MeV) is a weak branch in comparison with an allowed Ml 
decay. Our final value for the ratio is 

r(E2)/r(Ml) = (0.32 ± 0.05) x 10" 2 

This result gives a transition strength of 18 ± 6 W.u. for 
the 2 + , T = 1 -y 0 +, T = 1 transition in 2 2Na and confirms the 
relationship above. 



) Linear polarization measurements in 5 5Fe and 5 3Cr 
(A.P. Byrne and A.R. Poletti). 

A Compton polarimeter was constructed using standard Ge(Li) 
detectors (17% and 22% efficient) in a two-crystal coaxial 
geometry. The target station was reconstructed to allow 
the two detectors to be rotated below the beam axis, about 
a vertical axis tnrough the target. 

The use of the polarimeter was demonstrated using the (a,n) 
reactions (E = 1 1 MeV) on 5 0Ti and on natural chromium. 

a 
Asymmetry measurements provided both experimental calibration 
points (which compared well with Monte Carlo calculations) 
and, in conjunction with y-Y» angular distribution, mixing 
ratio and excitation function measurements, gave the following 
assignments: 
a) 5 3Cr: Odd parity to the 2233 keV, 2827 keV, 3594 keV and 

3084 keV levels. Spin-parity assignments were made to 
the 2707 keV (J* = (11/2)"), 3084 keV (J* = (13/2)") and 
2453 keV (J* = (9/2)" or (5/2)"). A new state at 2149 
keV was observed with J = 7/2. 

b) 5 SFe: Odd parity was assigned to the 2984 keV, 2813 
keV, and 3419 keV levels. 

Angular correlations in 3 2 S (D.R. Gordon and A.R. Poletti). 

The mixing ratio measurement has been completed and the data 
from two separate experiments fully analysed. The final 
value of the mixing ratio for the 4.28 •* 2.23 MeV transition 
in 3 2 S is 6(E2/M1) = 16.4 + 2 5'* 6 r This result thus 
illustrates well the inhibition of AT = 0 Ml transitions in 
self conjugate nuclei. It is also of interest in the analysis 
of data obtained 1n experiments undertaken to measure the 
quadrupole moment of the first excited state of 3 2 S using the 
Reorientation Effect. 



Accurate Life time measurements in 2 2 N e and 3 0Si 
(R.K. Bhalla and A.R. Poletti). 

Accurate life time measurements have been carried out by a 
coincidence 'Recoil Distance Method'. The life time of the 
1.275 level in 2 2 N e was measured using the reaction 1 9F(a,p) 
2 2 N e , 50pg/cm2 of CaF 2 on a stretched nickel foil of 1.27 
mg/cm2 was used as a target. The mean life was determined 
to be 5.27 ± ,10ps as compared to 5.3 - .2ps, the previous 
adopted value. A life time in 3 0Si was also determined 
by the (a,p) reaction at the beam energy of 7.3 MeV. The 
measured value in comparison with the previous measured 
values of 15.6 ± 1.2ps and 12.5 ± .9ps was 12.26 ± 0.63ps. 
Similar measurements in 2 6Mg and 4 0Ar are in progress. 

Life time of the first excited state of 1 0 B 
(W.J. Vermeer, R.K. Bhalla and A.R. .'oletti). 

The life time of the first excited state of 1 0 B was measured 
by the direct timing technique. The 0.72 MeV level of 1 0 B 
was populated by the reaction 1 0B(p,p') 1 0B* at the proton 
energy of 4.5 MeV. Preliminary results have been obtained. 

Heavy ion experiments at ANU, Canberra 
(A.R. Poletti, W.J. Triggs and R.F. Davie with G.D. Dracoulis 
(ANU), C. Fahlander (ANU), A.P. Byrne (ANU) and I. Morrison 
(Melbourne) ). 
Steady progress on this project was made. Work on the yrast 
spectroscopy of both 2 1 0 R n and 2 1 1 R n was completed, while much 
progress was made in our understanding of the high spin states 
of 2 0 9 R n and 2 0 8 R n . Work has begun on the nucleus 2 0 5 A t . 

a) High-spin isomer in 2 1 1 R n and the shape of the yrast line 
(G.D. Dracoulis, C. Fahlander and A.R. Poletti). 
An extension of the work reported last year allowed us to 
characterize the properties of the yrast levels of 2 1 1 R n 
to an energy of nearly 10 MeV and to a spin of 61/2. The 
level at 8856 + A keV of spin 61/2 was found to be an 



isomer with a mean life of 380 ± 20ns. Its decay is 
by a strong E3 transition of 24 single particle units 
which is close to the strength of the jic/o t 0 9q/2 
transition in 2 0 9 P b . The properties of this isomeric 
state can be understood in terms of a particle-hole 
neutron excitation ^(fc/o"1 J i 5 / 2 ^ coupled to the 
lower lying (core unexcited) state of spin 41/2". 

b) Yrast traps and high spin states in 2 1 0 R n 
(A.R. Poletti, G.D. Dracoulis, C. Fahlander and I. Morrison). 

Yrast and near yrast states in 2 1 0 R n have been studied 
to high spin (J > 30) and high energy (E > 10 MeV). 
Three different (HI,xn) reactions were used to populate 
these states and several different y-ray spectroscopic 
techniques were utilized. Three high spin yrast traps 
were discovered at 4994 + A keV (mean life 17 ± Ins), 
7310 + A keV (mean life 49 ± 3ns) and 6469 + A keV (mean 
life 1.5 ± 0.1 ps). 

c) Spectroscopy of high spin states in 2 0 9 R n 
(A.R. Poletti, A.P. Byrne, G.D. Dracoulis and C. Fahlander). 

Further experiments have been undertaken during the year. 
The spin of the isomer at 3636 keV (mean life 4.3 ± 0.4ps) 
has been established as 35/2 + and its decay is via an 
enhanced E3 transition (23 single particle units). It is 
also fed directly by an E3 transition. Analysis is proc°ed-
ing. 

d) High spin states in 2 0 8 R n . 
(W.J. Triggs, G.D. Dracoulis, A.R. Poletti, A.P. Byrne 
and C. Fahlander). 

The study of this nucleus using the 1 9 6Pt( 1 60,4n) 2 0 8Rn 
reaction has been completed. The properties of high 
spin states to an excitation of nearly 6 MeV and a spin 
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of 21fi have been investigated using a variety of y ray 
spectroscopic techniques. Inconsistencies in two 
previously proposed level schemes have been exposed. An 
important feature of the level scheme which we have 
discovered is the very small energy spacirg between the 
11" and 10" states at 2621 and 2618 keV respectively. 
The existence between these states of the 3 keV low 
energy transition which cannot be observed directly is 
clearly indicated as a result of several indirect 
measurements. 

e) Investigation of high spin states in 2 0 5 A t 
(R.F. Davie, D.G. Dracoulis, A.P. Byrne and A.R. Poletti). 

Preliminary experiments have been undertaken to improve 
the understanding of the structure of this nucleus and 
to determine the suitability of the 1 9 7 A u ( 1 3 C , 5n) 2 0 5At 
reaction for magnetic moment measurements in 2 0 5 A t . 

PUBLICATIONS 

BARKER, P.H. STOKER, D.P., NAYLOR, H., WHITE, R.E. and WOOD, W.B. 
'The Absolute Measurement of Accelerator Beam Energies' in 'Atomic Masses 
and Fundamental Constants VI, 1 Plenum 1980, 233 - 248. 

BARKER, P.H., K0, T.B., and SCANDLE, M.J. : 'The Half life of 6He'. 
Nuclear Physics A372, 45-50, 1981 

BARKER, P.H., LOVELOCK, D.M.J., NAYLOR, H., SMYTHE, R.M. and WHITE, 
R.E. : 'Absolute determination of the threshold energies of 7Li(p,n), 
1 0B(p,n), and l l jN(p,n)'. Second International Conference on Precision 
Measurements and Fundamental Constants, Gaithersburg, 1981 

BROCK, J.E., CHISHOLM, A., DUDER, J.C., GARRETT, R., and POLETTI, J.L. : 
'Analysing Power for Neutron-Proton Scattering at 14.1 MeV. Nuclear 
Phvsics A361. 368-386, 1981. 

CHISHOLM, A., DUDER, J.'c, GARRETT, R. and POLETTI, J.L. 'Interpret
ation of a Recent Neutron-Proton Analysing Power Experiment' : Phys. 
Rev. C21, 1653-1655, 1980. 
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DRACOULIS, G.D., FAHLANDER, C , and POLETTI, A.R. : 'High-spin isomer 
in 2 1 1 R n , and the shape of the yrast line'. Physical Review C24, 
2386-2389, 1981. 
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Magnetic Dipole Transition in 2 2Na': J. Phys. G : Nucl. Phys. 6 
723 - 730 1980. 
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at 50 MeV ; Phys. Rev. C21 : 1190 - 1195, 1980 
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R.P. Beukens and K.H. Purser). 'Radioisotope Detectior with Tandem 
Electrostatic Accelerators' IEEE Transactions on Nuclear Science 
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POLETTI, A.R., DRACOULIS, G.D. and FAHLANDER, C. 'Low Lying Yrast 
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and Proton Excitations' Phys. Rev. Letts. 45 1475 - 1478 1980. 
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BODY COMPOSITION STUDIES USING PROMPT GAMMA NEUTRON 

ACTIVATION ANALYSIS 

A.H. Beddoe & G.L. Hill 
Department of Surgery, University of Auckland 

Nutritional problems arise as a result of negative energy 
balance, implying catabolism of protein and fat. By consider
ation of the living human body in terms of these f.wo tissues 
and body water, it is possible to determine the metabolic-
state of a patient and hence the efficacy of the nutritional 
regimens fed to patients requiring nutritional support before 
or after major surgery. 

A facility is being developed whereby total body protein can 
be assessed directly from measurements of total body nitrogen 
using in vivo neutron activation nr.alpsis. The patient is 
scanned bilaterally by a neutron bsam produced by two Pu-Bs 
sources and the promp y-rays emitted as a result of neutron 
interactions with body elements are monitored simultaneously. 
The mass of nitrogen is obtained by counting the 10.8 MeV 
y-rays emitted as a result of the thermal neutron reaction 
14 15 
M(n,y) N. It is also possible to measure the element carbon 12 12 from the 4.4 MeV y-rays emitted in the C(n,n'y) C reaction; 

carbon is present in both protein and fat and, since it is the 
oxidation of C-H bonds in these tissues which provide the 
necessary energy, measurement of carbon balance should provide 
a direct estimate of energy balance. 

Review Article 
Hill G.L. and Beddoe A.H. 1982. "In vivo neutron activation 
techniques in metabolis and nutritional studies." J. Clinical 
Surgery (in press). 
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103 IN VIVO METABOLIC STUDIES 

Y.S. Choong, J.M. Church, G.L. Hill 
Department of Surgery, University of Auckland 

The purpose of this study is to investigate the differences 
in the regulation of skeletal muscle glucose metabolism in 
the presence or absence of insulin, in vitro, between cancer 
and non-cancer patients. 

Rectus abdominis muscles are taken from the patients at the 
time of operation. Muscle fibres are teased in the direction 
of the fibre into pieces (100-200 mg). They are incubated in 
Krebs-Ringer phosphate buffer pH7.4 containing 10 m111 glucose, 

14 (U- C) glucose du Ci), bovine serum albumin (2 mg/ml) and 
insulin (0 and 15 mU/ml). The medium is equilibrated with 
95% O2 : 5% C0 2, stoppered and incubated in a metabolic shaker 
at 37 C for 60 min. The rate of glucose uptake, conversion 

14 of (U- C) glucose to glycogen, lactic acid and CO can be 
determined. All the radioactivity are measured in Triton-
Toluene liquid scintillant fluid. 

IN VIVO MEASUREMENT OF PROTEIN TURNOVER 

G.L. Knight 
Department of Surgery, University of Auckland 

14 
L-(l C) leucine is used for the in vivo measure
ment of protein turnover as a constant infusion of 
up to 25 yCi over a period of 2.5 hr. Prior to 
this the body's bicarbonate pool is primed with 

14 up to 5 pCi of sodium ( C) bicarbonate. 
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UNIVERSITY OF CANTERBURY 

CHEMISTRY 

Head of Department: Professor B.R. Penfold 

The Chemistry Department of the University of Canterbury 
does not have a separate group involved specifically with 
radiochemical teaching or research. Howevev, within the 
limits of the facilities available individual staff members 
make use of radioactive isotopes or radiation as the need 
arises. Equipment available includes 0 and y counters, 
single-channel scanning y-ray spectrometer, liquid scintil
lation counter, automatic scanner for thin layer chromato
graphic plates, and a 100 mCi Am-Be neutron source. 

Rese^ch 
Applications include the following: 
Investigations of the chemistry of coordination complexes of 
Technetium (II), (III) and (IV). 
Biosynthetic studies of diterpenes in New Zealand native 

14 plants and marine flora are being carried out using C and 
H labelled compounds. 

Teaching 
The third-year B.Sc. degree courses on analytical and physical 
chemistry, include an introduction to radio-chemistry, 
radiation chemistry and nuclear chemistry. Laboratory work 
covers statistics of counting, paralysis time of a Geiger 
tube, 0 absorption measurements, and y-ray spectrometry. 
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UNIVERSITY OF CANTERBURY 

Christchurch, New Zealand 

PHYSICS. Head of Department : Professor A.G. McLellan 
Nuclear science techniques are used 
(a) in undergraduate teaching laboratories 
(b) Mossbauer. 

(a) Undergraduate Laboratory Experiments 
Stage 2 The Geiger-Muller counter parts 1 and 2. 
Stage 3 Compton scattering K - A . 

Cosmic Ray Telescope Mossbauer spectroscopy. 

(b) Mossbauer Spectroscopy Research 
Participating staff members: Dr. J.B. Ward, Dr. V.H. 
McCann, Dr. G.D. Jones, Mr. R. Pollard (Ph.D. student). 
Undergraduate students also join in this research, from 
time to time, in the honours research project scheme. 

57 An Fe Mossbauer spectrometer is used to investigate 
the following classes of compounds 
(i) 1st row transition metal mono- and dichalcogenides 

(i.e., MX or MX2 compounds where M = Mn, Fe, Co, Ni, 
Cu or Zn and X = S, Se or Te). 

(ii) CdCl„ and CsCdCl- structure compounds. 
57 The compounds are doped with Fe, where necessary, and 

spectra are taken at various temperatures from 5K to 
1000K. 

The chief purpose of the research is to measure the 
hyperfine parameters of the Mossbauer spectra (magnetic 
field H, its angle 0, magnitude and sign of electric 
quadrupole parameter eq), and to relate these to the 
crystal structure, the atomic energy level occupation 
and to the magnetic spin arrangement of those substances 
which order ferro- or antiferromagnetically. 

Ph.D. Thesis 
57 Abu Saeed Khan, Mos3bauer Spectroscopy of Fe-doped 

Transition Metal Compounds. 
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ZOOLOGY DEPARTMENT 
2 2Na and u 5Ca c.re used in investigations of ionic regulation in 

marine and freshwater crustaceans and in terrestrial insects and spiders. 
^ C and 3H-labelled inulin are used to measure extracellular volumes and 
for excretory studies. Microspheres labelled with 5 7Co and 1 , 6Sc are used 
to study distribution of blood flow in crabs. (Dr H.H. Taylor) 

Dual and single labelled experiments on feeding and assimilation of 
aquatic insect larvae ('"C, ^ ^ C e ) . Investigations of aquatic food webs and 
allochthonous and autochthonous food utilization by benthic stream insects 
using stable carbon isotope analysis. (Dr M. Winterbourn) 

Determination of primary production of phytoplankton and benthic 
microalgee in the field. (1!*C). (Professor G.A. Knox) 

Primary productivity (algal metabolism) of some North Canterbury lakes. 
(Dr V.M. Stout) 

A number of compounds labelled with !I*C and 3H are used in the study 
of the patterns of protein metabolism in imaginal wing discs of Drosophila 
and other insect tissues. (Dr F.Y.T. Sin) 
Y.T. Sin (1982) A comparison of protein syi thesis in imaginal wing discs of 
wild type and vestigial of Drosophila melanogaster. Insect Biochem. 12, 
207-213. 

BOTANY DEPARTMENT Head of Department, Dr J A McWha 

Carbon-1'i and tritium arfi used in the investigations of 

the regulation of plant growth. 
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LINCOLN COLLEGE 

UNIVERSITY COLLEGE OF AGRICULTURE 

Lincoln Collr?e, Canterbury 

ANIMAL SCIENCES GROUP 

(a) Effect of Nematode Infections on Food Utilization in Ruminants 
(b) Effect of Different Feedstuffs on Nutrient Supply to Ruminants 

Studies on the flow and absorption of nutrients from the 
digestive tract in infected animals are being carried out using 

Ru and Cr in 
phases of digesta. 

Ru and Cr in markers which identify the solid and liquid 

2. Antler Growth Studies in Deer 
1 25 

I-labelled proteins are being used to study the changes 
in blood content of antler during growth. 

3. Thyroid and Reproductive Hormone Studies 
Isotopes of hydrogen and iodine are being used in detailed 

studies of the hormonal control of reproduction and metabolism in 
several species of mammal. 

PUBLICATIONS 
(June 1980 to June 1982 plus earlier publications not previously included) 

Foster, J.P., Evans, M.J. & Irvine, C.H.G. Differential release of FSH 
and LH in response to synthetic gonadotrophin-releasing hormone in the 
mare; effect of stage of cycle. J. Reprod. Pert. 36:567, 1979. 

Evans, M.J. & Irvine, C.H.G. Induction of follicular development and ovul
ation in seasonally acyclic mare using gonadotrophin-releasing hormone. 
J. Reprod. Fert. Suppl 27:113-121, 1979 

Irvine, C.H.G. Kinetics of gonadotrophins in the mare. J. Reprod. Fert. 
Suppl 27:131-141., 1979 

Vivrette, S.L. & Irvine C.H.G. Interaction of estradiol and gonadotrophin-
releasing on luteinizing hormone release in the mare. J. Reprod, Fert. 
Suppl 27:157-163, 1979 
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Irvine, C.H.G. Measurement of free and total T4 and T3 in domestic 
animals. In "Thyroid Research VIII". Eds. J.B. stockigt and S. Nagataki. 
Pergamon Press, New York, pp. 252-255, 1980 

Irvine, C.H.G. Endocrinology of the estrous cycle of the mare: application 
to embryo transfer. Theriogenology 15:85-104, 1981. 

Alexander, S.L. & Irvine, C.H.G. Gonadotrophin-releasing hormone induced 
luteinizing hormone release measured by bioassay and radioimmunoassay in 
cyclic mares. Sixth Int. Contr. Endocr. Abs. 903, 1980. 

Lengoc, CM. & Irvine, C.H.G. Specific activity of 1251-hCG which was 
iodinated with either 0.25mCi or lmCi Nal251. Proc. Endocr. Soc. Aust. 
24:54, 1981 

BIOCHEMISTRY DEPARTMENT 

Plant Biochemistry 
14 32 [ C]- and [ P]- labelled substrates are used in uptake and hormone 

3 14 studies, and [ H]- and [ C]- labelled membrane proteins in works on the 
interaction between rust fungi and wheat plants. 

Animal Biochemistry 
14 [ C]- labelled glucose has been used as an indicator of glucose 

turnover in cases of ovine pregnancy toxaemia, and in normal sheep in 
3 which hormone levels are being measured. [ H]- labelled tyrosine is 

used as an indicator of amino acid uptake by muscles of growing lambs. 
3 14 Various substrates labelled **ith [ H] and [ C] have been used in studying 

the metabolism of the mammary gland of the ewe, for more general studies 
on fat synthesis in the ruminant, and for determining the production of 
volatile acids in the sheep rumen. Selenium metabolism in ruminants is 

75 being studied with the help of [ Se]- labelled materials. 

A number of hormones are measured by the radioimmunoassay technique 
using [ I]. 

PUBLICATIONS 
Barnes, M.F.; Cheng, L.T. and Gray, J.S. (1980). Biosynthesis of 

Cytokinins by potato cell cultures. Phytochemistry, 19:409-412. 
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The Metabolism and Translocation of Plant Hormones and Herbicides 
14 Radioactive plant hormones and herbicides labelled with C have been 

used in studies on their mode of action, metabolism and translocation. 
The herbicides investigations have emphasised the need to establish why 
some herbicides are poorly absorbed by leaves and translocated to regions 
of active growth. Particular attention has been paid to woody weeds such 
as gorse and perennial weeds such as yarrow. 

The metabolism and cellular compartmentation of the plant hormone, 
indoleacetic acid, has been studied in a model system using isolated maize 
roots. 

The above experimentation involves a combination of radiochromatography, 
sample oxidation and scintillation counting. 

The Translocation of Carbohydrate in the Wheat Plant 
The carbohydrate requirements of the developing wheat ear and the 

contribution made by the photosynthesising flag leaf have been investigated 
14 14 14 

using C- Urea as a source of C0 2 by the treated leaf. The C labelled 
carbohydrate (and other assimilates) have been assayed by combination of 
sample oxidation in a sample oxidizer and scintillation counting. 

Phosphate Uptake by Plants 
Some plants (legumes and grasses) appear to accumulate phosphate more 

efficiently than other plants. The reasons for this are being determined 
32 by studying the kinetics of P - phosphate uptake from liquid culture and 

the subsequent redistribution of the label in the plant. In addition, it 
is hoped that an estimate of the volume of the soil explored by plant 
roots will be ( 
spaced plants. 

32 roots will be obtained by injections of P into the soil around individual 

Calcium Nutrition of Tomatoes 
Different cultivars of tomato differ in their susceptibility to 

blossom and rot which is caused by calcium deficiency. The reasons for 
this are being determined by studying the redistribution of pulse labelled 
45 
Ca - calcium about the plant. 
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PUBLICATIONS 
Field, R.J. & Phung Hong Thai, 1980 

The preferential accumulation of picloram at sites of active growth 
in gorse (Ulex europaeus L). Heed Research 20: 177-182. 

Kee K.K. (1981) P.L.D. Thesis University of Canterbury "Phosphate 
Response & Uptake by Lotus Pedunculatus (cv. Grasslands Maku), Trifolium 
repens (cv. Grasslands Hula) & Trifolium ambiguum (cv. Prairie). 

SOIL SCIENCE DEPARTMENT 

Isotopes of nitrogen ( 1 5N), sulphur ( 3 5S) and phosphorus ( 3 2P) 
are used to investigate nitrogen fixation and nutrition, and the 
fate of various fertilisers applied to soils in the field and 
laboratory. 

An isotopic dilution technique using 1 5 N as a tracer for 
determining the amount of nitrogen fixed by legumes in a legume/ 
grass pasture is being investigated. Detailed studies of the 
partition of ll*N and 1 5 N by grasses and clovers either growing 
separately or together have been conducted in growth chamber 
experiments. 

Major pathways and their significance in sulphur cycling in 
established pastures under field conditions have been investigated 
using 35S-labelled gypsum fertiliser. The magnitude of some of the 
major sulphur cycling pools and the factors affecting them are being 
determined. 

The mineralization of soil organic phosphorus in long-term 
fertiliser trials is currently being assessed in the field and 
growth chamber experiments. 32P-labelled superphosphate fertiliser 
will be used to monitor changes after fertiliser applications. 

Radiocarbon dating of soil organic matter components are being 
used to examine the significance of fractionation in affecting the 
age and turnover of soil organic matter. The activities of earth
worms have been evaluated using 1'*C enrichment technique. 



X 

PUBLICATIONS 

Goh, K.M., Pullar, W.A. 1977. Radiocarbon dating of tephras in 
Central North Island, New Zealand. Geoderma (International 
Journal of Soil Science) 18: 265-278. 

Stout, J.D., Goh, K.M., Rafter, T.A. 1977. Radiocarbon enrichment 
of soil organic fractions. Proceedings of the International 
Conference on Low Radioactivity Measurements and Applications 
(ed. by P. Provinec and S. Usaceu), Bratislava, Czechoslovakia, 
pp. 309-316. 

Goh, K.M., Molloy, B.P.J., 1978. Radiocarbon dating of paleosols 
using soil organic matter components. Journal of Soil Science 
29: 567-573. 

Goh, K.M. 1980. Radiocarbon dates. New Zealand Journal of Geology 
and Geophysics 22: 527-531. 

Goh, K.M. 1980. Dynamics and stability of organic matter. In: 
"Soils with Variable Charge" edited by B.K.G. Theng, New Zealand 
Society of Soil Science, Chapter 18: 373-393. 

Goh, K.M., Gregg, P.E.H. 1980. Re-utilization by perennial ryegrass 
(Lolium perene L.) of labelled fertilizer sulphur incorporated i 
field grown tops and roots of pasture plants added to soils. 
Fertilizer Research 1: 73-85. 

O'Brien, B.J., Stout, J.D., Goh, K.M. 1981. The use of carbon 
isotope measurements to examine the movement of labile and 
refractory carbon in soils. In: "Flux of Organic Carbon by 
Rivers to the Oceans". U.S. National Research Council, Academy 
of Sciences, Part II: 46-74. 

Stout, J.D., Goh, K.M. 1980. The use of radiocarbon to measure 
the effects of earthworms on soil development. Radio-carbon 
22: 892-896. 

Stout, J.D., Goh, K.M., Rafter, T.A. 1981. Chemistry and turnover 
of naturally occurring resistant organic compounds in soil. 
In "Soil Biochemistry" edited by E.A. Paul and J.N. Ladd, 
Marcel Dekker, Chapter 1, pp. 1-73. 
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MA.SSEY UMIVERSITY 

DEPARTMENT OF CHEMISTRY, BIOCHEMISTRY AKD BIOPHYSICS 

Research Projects 
'1; L'se of chromium for in vivo labelling of glucose tolerance 

factor in Brewers* Yeast. 
Dr. L. F. Blackwell 

14 
(2) Turnover of C-adenlne nucleotides in human platelets. 

Dr. R. M. Greenway 
3 14 

(3) Preparation of H and C-labelled synthetic peptides. 
Dr. W. S. Hancock 

3 14 

(4) Metabolic studies using H and C-labelled lipoproteins. 
Or. W. S. Hancock 

14 
(5) biosynthesis of lipids from 1- C acetate by chioroplasts and 14 LDP- C-̂ alact'jfi(- incorporation by galactose incorporation by 

chloroplast envelopes. 
Dr. J. C. Hawke 

14 (b) C-irboxylation of acetyl CoA by acetyl CoA carboxylase using C 
bicarbonate. 

Dr. J . C. Hawke 

14 

(7) C glycerol for the assay of glycerol-3-phosphate acyl 
transferase. 

Dr. D. K. Husbands 
14 3 14 

(8) Use of C-iodoacetate, H-iodoacetate and C-ethylenediamine 
to label proteins in sequence studies. 

Dr. C. H. Moore and Dr. G. G. Midwinter 
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MASSEY UNIVERSITY 
DEPARTMENT OF BOTANY & ZOOLOGY 

RESEARCH PROJECTS 
3 14 

(1) Mechanisms of plant growth, using H and C labelled compounds 
(leucine, proline, glucose, araginose and galactose) and inorganic 
phosphate labelled with p. 
Dr E D Penny 

125 
(2) Studies on biochemistry and physiology of lectins using iodinated ( I) 

protein. 
Dr D W Fountain 

(3) The trophic ecology of a forested stream ecosystem, incorporating studies 
on ... 
1. Heterotrophic potential of microflora on natural substrata using a 

14 kinetic assay technique for the uptake of C labelled glucose. 
2. Primary productivity of natural periphyton communities using 

14 C labelled bicarbonate. 
3. Feeding efficiences of selected macrofauna on the above substrata 

using radioactive carbon and serium. 
Mr R McCammon 

(4) Distribution of repetitive DNA sequences in Vioia fava chromosomes by 
3 3 

RNA-DNA in situ hybridization using H-adenosmie triphosphate, H-juanosine 
3 3 

triphosphate, H-cytosine triphosphate and H-uridine triphosphate. 
3 

(5) Pulse-chase studies in V. fdba chro-.nosoir«»s using H-thymidine. 
Dr R Rowland 

CLASS EXPERIMENTS 
Advanced Botany & Zoology Classes 

14 
(1) Photosynthetic carbon incorporation by leaf t i ssue using NaH CO.. 

3 14 
(2) In vivo incorporation of H-or C-amino acids into germinating seeds, and 14 C -glucose utilization by lichen thalli. 
(3) Use of gamma-irradiated cereal seeds for developmental studies (500 Krad 

irradiation of dry seeds from a Co source by personnel of Institute of 
Nuclear Sciences, Lower Hutt). 

(4) Analysis of mitotic cycle using H-thymidine. 
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MASSEY UNI\^!RSITY 

Department of Physiology & Anatomy 
(Professor R.E. Munford) 
„ -- . j Dr K R Lapwood 
Staff using isotopes: M r H > J > ^ 

Major use of isotopes has been for radioimmunoassay of hormones - 1 2 5 I 
to label protein hormones and 3 H in steroid hormone assays. Measurements 
of plasma hormone levels have been made in research on : reproductive 
development in rams and boars, reproductive seasonality and pineal gland 
function in rams and stags, early weaning of sows and ovarian activity 
in cows. 

Publications 

Barrell, G.K. & Lapwood, K.R. (1979). Seasonality of semen production and 
luteinizing hormone, testosterone and prolactin levels in Romney, 
Merino and Polled Dorset rams. Anim. Reprod. Sci. 1, 213-228. 

Barrell, G.K. & Lapwood, K.R. (1979). Effects of modifying olfactory and 
pineal gland function on the seasonality of semen production and 
plasma luteinizing hormone, testoerone and prolactin levels in rams. 
Anim. Reprod. Sci. U 229-243. 

Barrell, G.K. & Lapwood, K.R. (1979). Effects of pinealectomy on the 
secretion of luteinizing hormone, testosterone and prolactin in rams 
exposed to different lighting regimes. J. Endocr. 80, 397-405. 

Lapwood, K.R. & FlorCruz, S.V. (1978). Luteinizing hormone and testosterone 
secretory profiles of boars: effects of stage of sexual maturation. 
Theriogenology 29_f 417-430. 

Barrell, G.K. & Lapwood, K.R. (1978). Effects of pinealectomy of rams on 
secretory profiles of luteinizing hormone, testosterone, prolactin and 
Cortisol. Neuroendocrinology 2T_, lib-Ill'. 

Wilson, P.R. & Lapwood, K.R. (1978). Pituitary and gonadal secretory 
responses of rams following intravenous infusion of graded doses of 
GnRH. Theriogenology j), 417-428. 

Florcruz, S.V. & Lapwood, K.R. (1978). A longitudinal study of pubertal 
development in boars: Investigation of the relationship between 
gonadal and epididynal development and plasma luteinizing hormone and 
testosterone profiles. Internet. J. Andrology. 1, 317-330. 



11 

FlorCruz, S.V. & Lapvood, K.R. (1978). Twenty four hour plasma profiles 
of luteinizing hormone and testosterone in pubertal and post-pubertal 
boars. Philippine J. Vet. Med. JL7, 39-46. 

Wilson, P.R. & Lapwood, K.R. (1978). Studies of reproductive development 
in Romney rams: I. Basal levels and plasma profiles of LH, 
testosterone and prolactin. Biol. Reprod. 2°_» 965-970. 

Barrell, G.K. & Lapwood, K.R. (1979). Effects of various lighting regimens 
and pinealectomy on semen production in Romney rams. J. Reprod. Pert. 
_57, 273-279. 

Wilson, P.R. & Lapwood, K.R. (1979). Studies of reproductive development 
in Romney rams: 11. LH and testosterone secretion following single 
or repeated doses of Gonadatrophin Releasing Hormone (GnRH). 
Biol. Reprod. ̂ 0, 971-975. 

Fisher, M.W. & Lapwood, K.R. (1981). Effects of cranial cervical 
ganglionectomy and castration of male lambs. I. Influences on 
longitudinal endocrine profiles and growth. Theriogenology 16, 
607-622. 

Fisher, M.W. & Lapwood, K.R. (1982). Effects of cranial cervical 
ganglionectomy and castration of male lambs. 11.24 hour plasma 
profiles of luteinizing hormone, testosterone and prolactin. 
Theriogenology \J_, 255-271. 

Lapwood, K.R. & Fisher, M.W. (1982). Effects of cranial cervical 
ganglionectomy and castration of male lambs. 111. Hormonal responses 
following administration of Gonadatrophin Releasing Hormone (GnRH). 
Theriogenology l£, 293-303. 

Theses 

Fisher, M.W. (1978). Effects of cranial cervical ganglionectomy and 
castration on endocrine and morphological characteristics of male 
lambs. M.Sc. Thesis. 

Kuruwita, V.Y. (1981). Studies on pubertal development in boars and rams: 
Effects of hemlcastratlon and artificial cryptorchidism on hormone 
secretory patterns and development of reproductive organs. 



DEPARTMENT OP DAIRY HUSBANDRY, MASSEY UNIVERSITY, PALHERSTON NORTH 

HEAD OF DEPARTMENT: DR. A.W.F. DAVEY 

The isotopes used have been entirely for radioimmunoassays, 
using 1 2 5 I as the label. Hormones studied were Insulin and 
Growth Hormone, both of ruminant origin. The major study 
is of differences between lactating Friesian cows of higher and 
lower genetic merit in production of milk solids and in 
blood metabolites and hormone levels. 



MASSEY UNIVERSITY -- DEPARTMENT OF SOIL SCIENCE, PALHERSTON NORTH, 
NEW ZEALAND 
(PROFESSOR J..K. SYERS, HEAD OF DEPARTMENT) 

15 Nitrogen 

N-urea (fertilizer) was surface applied to field-microplots of 
barley (Hordeum sativum) and oats (Avena sativa) in a sunmer-winter crop 
rotation. The N-balance in microplots was determined at various 
stages during crop development. Less than 40% of the fertilizer-N could 
be accounted for in the plants of each microplot series. The amount of 
fertilizer-N incorporated into soil organic matter at the time of 
harvest was similar in each microplot series. However, while this 
appeared as a steady accumulation with time in the barley microplots 
(summer crop), the N-component in soil organic nitrogen in oats 
microplots (winter crop) increased rapidly in the early stages and then 
declined with time. 

15 N urea was applied to actively mineralizing soils in laboratory 
is incubation experiments. N-analyses indicate that the addition of 

urea may promote mineralization of unlabelled soil organic nitrogen 
which can be recovered in either the ammonium or nitrate fractions. 

3 5Sulphur 

•JC 

Sulphur (S) fertilizer products labelled with S are being used 
to monitor the fate of applied fertilizer (S) and to determine the most 
important factors influencing residual effects. Particular emphasis is 
being focussed on the movement of sulphate-S through the soil in 
leaching water and on the rates of oxidation of elemental-S in soils. 

35 32 Sulphur and Phosphorus 

These two isotopes are being used simultaneously to investigate 
the zones of uptake of S and P by pasture as they are affected by soil 
moisture. Most of the P uptake is concentrated in the top few cm but 
significant uptake of S can occur from the 20-30 cm depth. In very dry 
conditions the uptake of S relative to P was greatly increased. 
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35 33 
Sulphur and Phosphorus 

35 33 S and P are being used to study the relative uptake of these 
two nutrients by leaves of maize plants. The effect of the P supply 
from the soil on foliar uptake is also being investigated. 

The relative efficiency of foliar versus soil application of S and 
P fertilizers will be gauged on soils of contrasting anion retention 
capacities. 



GENETIC RELATIONSHIPS AMONG LEGUME ROOT NODULE BACTERIA: Dr B.D.W. Jarvis 
Department of Microbiology and Genetics (Professor D. F. Bacon, Head of 
Department) MASSEY UNIVERSITY 

A study of the genetic structure of bacterial populations which 
form nitrogen-fixing nodules on the roots of leguminous plants (genus 
Rhizobium) has been undertaken in cooperation with the Applied 
Biochemistry Division of DSIR. DNA isolated from strains of Rhizobium 

32 was hybridized with P labelled reference DNA. The base sequence 
homologies established contribute to an ongoing revision of the genus. 

1. Jarvis, B.D.W. & Dick, A. (1979). DNA base sequence homology in 
Rhizobium trifolii and relation strains of legume root nodule 
bacteria. Int. j. Syst. Bacterid. 3_0_ : 42-52. 

2. Jarvis, B.D.W. & Crow, V.L. (1980). DNA homologies among fast-
growing strains of Rhizobium. Rhizobium Newsletter 25_ : 29-31. 

3. Jarvis, A. W. & Jarvis, B.D.W. (1980). Deoxyribonucleic acid 
homology among lactic streptococci. Appl. Environ. Microbiol. 
<U : 77-83. 

4. Crow, V.L., Jarvis, B.D.W. & Greenwood, R. M. (1981). 
Deoxyribonucleic acid homology among acid-producing strains of 
Rhizobium. International J. Syst. Bacterid. 32 : 

5. Jarvis, B.D.W. (1981). DNA homology among rhizobia which nodulate 
Leucaena leucocephala. In. Current Perspectives in Nitrogen 
Fixation. A. H. Gibson & w. E. Newton (Eds). Australian 
Academy of Science, Canberra, A.C.T. Australia. 

6. Jarvis, B.D.W. & Pankhurst, C. E. (1982). Rhizobium loti a new 
species of legume root nodule bacteria. Int. J. Systematic 
Bacteriology (accepted). 
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STUDIES ON MORPHOGENESIS IN THE SLIME MOULD PHYSARUM POLYCEPHALUM: 
Dr A. S. Hilkins 
Departaent of Microbiology and Genetics (Professor D. F. Bacon, Head 
of Department) 

14 Over the period 1981-82 we have used C amino acids (general 
label, algal hydrolysate) and H leucine for studies on heat shock 
proteins synthesised by the slime mould Physarum polycephalum. 
Publications are in preparation. 
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UNIVERSITY OF OTAGO 
DEPARTMENT OF MICROBIOLOGY 
Chairman: Professor J S Loutit 

This department makes extensive use of radioisotopes in both 
biological and medical research. The applications include: 

125 Iodination of proteins with I for use in radioimmunoassays, 
the use of labelled precursors to study the nucleic acid and 
membrane components of both living cells and their viruses, 
the use of radioactive thymdine to measure the mitogenic 
index of stimulated human lymphocytes and the tagging of cells 
with ̂ 1Cr for viability studies. 
Facilities available in this department include one gamma-
scintillation and three liquid scintillation counters, a radio
isotope laboratory and appropriate monitoring equipment. The 
majority of the radioactive compounds used in this department 

•j 125 
are labelled with H but increasing use is being made of I. 
Other isotopes used include C, Cr and P. The overall 
inventory of radioisotopes is relatively small in terms of 
total activity - somewhat less than the type B limit specified 
by the National Radiation Laboratory. 
Students in this department are given basic instruction in the 
handling of radioisotopes at the undergraduate level and, 
where appropriate, more specific instruction is given at the 
graduate level. 

RELEVANT PUBLICATIONS 
Bisset, L R and B L Gibbins. A post-labelling method for 

detecting antibody-mediated complement-dependent 
cytotoxicity of mouse T-cell. Proc Univ of Otago Med 
Sch 5_8: 67-68, 1980. 



\ 

122 

Gibbins, B L and S I Williamson. A post-labelling method for 
quantitating antibody-dependent cell cytotoxicity. Proc 
Univ of Otago Med Sch 58_: 11-13, 1980. 

Kalmakoff, J; Maskill, W J; Thongkrajai, P; and Palmer, D G. 
Antibodies against double-stranded RNA in patients with 
rheumatoid arthritis, osteoarthrosis and Paget's disease 
of bone. Aust N Z J Med 11̂ : 173-178 (1981). 

Palmer, D G; G D Barbezat, B L Gibbins, D M Grennan, J Lum, 
D B Meyers and K Wilson. A single-blind trial of the 
anti-inflammatory drug sodium meclofenamate including an 
evaluation of the hand grip and of lymphocyte responsiveness. 
Current Medical Research Opinions 7_: 359-3691981. 

Palmer D G, D G Ferry, B L Gibbins, Susan M Hall, D M Grennan, 
J Lum, D B Meyers. Ibuprofen and diflunisal in rheumatoid 
arthritis: a double-blind comparative trial. NZ Med J 9£: 
45-47, 1981. 

Parkinson, A J, Muchmore, H G, Scott, L V, Kalmakoff, J and 
Miles, J A R . Para influenzavirus upper respiratory tract 
illness in partly immune adult human subjects: A study of 
an Antarctic Station. Am J Epidemiol 110: 753-763 (1979). 

S I Williamson and B L Gibbins. A terminal labelling assay 
3 using H-uridine to measure cell mediated cytotoxicity 

responses against parainfluenza type-3 infected target 
cells. J Virol Meth 2: 237-247 1981. 
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UNIVERSITY OF OTAGO 

Department of Physiology 
Dunedin 

by D. W. Taylor 

The Department of Physiology uses radioisotopes in both teaching and 
research. Equipment available for monitoring radioactivity in biological 
specimens comprises a liquid scintillation spectrometer and a gamma 
scintillation spectrometer. 

125 The neurophysiology section of the department uses I-labelled 
angiotensin II for studying the role of angiotensin II and its receptors in 

125 brain. Neurotoxins labelled with I are employed to study the development 
and localisation of cholinergic receptors in skeletal muscle. H-labelled 
progesterone is used for assaying progesterone levels to brain and blood. 

3 14 H- and C-labelled inulin are used routinely to estimate extracellular 
fluid compartments of tissue samples in vitro. H-labelled triphenyl methyl 
phosphonium bromide has been used to determine the transmembrane potential of 

24 36 14 cells and tissues. Na, CI and C-labelled amino acids have been used to 
investigate transmembrane fluxes in red blood cells of the dogfish. 

Publications 

Bedford, J.J. The role of free amino acids in the regulation of cellular voiume. 
In Workshop on Epithelial Ion and Water Transport, eds. Leader, J.P. and 
Macknight, A.D.C. Raven Press, pp.319-329, 1980. 

Cooke, K.R. Species differences in the effect of ouabain on cell volume 
recovery in renal cortex. In Workshop on Epithelial Ion and Water Transport, 
eds. Leader, J.P. & Macknight, A.D.C. Raven Press, pp.329-339, 1980. 

Forrest, J.W., Mills, R.G., -"-ay, J.J. & Hubbard, J.I. (1981). Calcium-
dependent regulation of the membrane potential and extrajunctional acetylcholing 
receptors in rat skeletal muscle. Neuroscience 6, 741-749. 

Harris, A.J. (1981). Embryonic growth and innervation of rat skeletal muscles. 
III. Neural regulation of junctional and extranjunctional acetylcholine receptor 
clusters. Phil. Trans. R. Soc. Ser. B. 293, 287-314. 

Leader, J.P. Alternative methods for the measurement of membrane potentials. 
In Workshop on Epithelial Ion and Water Transport, eds. Leader, J.P. and 
Macknight, A.D.C. Raven Press, pp. 55-63, 1980. 
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Leader, J.P.& Macknight, A.D.C. (1982). Alternative methods for measurement 
of membrane potentials in epithelia. Fed. Proc. 41, 54-59. 

Macknight, A.D.C. & Hughes, P.M. Transepithelial lithium transport and 
cellular lithium in toad bladder epithelial cells. In Workshop on Epithelial and 
and Water Transport, eds. Leader. J.P. and Macknight, A.D.C. pp.147-155 
Raven Press, 1980. 

Morton, A.J., Sirett, N.E. & Mills, R.G. (1982). The effect of hypophysectomy 
on the uptake of [ H]isoprenaline into heart muscle of rats. Proceedings 
of the University of Otago Medical School. 60_, 10. 

Sirett, N.L., Bray, J.J. & hubbard, J.I. (1981). Localization of immunoreactive 
angiotensin II in the hippocampus and striatum of rat brain. Brain Research, 
217, 405-411. 
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DEPARTMENT OF SURGERY 

University of Otago Medical School, Punedin 

Chairman: Professor A.M.Clarke 

The Department of Surgery possesses an automated gamma counter. The 
current research programme utilizes the following radioactive isotopes, 
Cr and H. The department has no facilities for beta counting, but has 

access to counters elsewhere in the School. 

Both of the above radioactive isotopes are used exclusively for immuno
logical studies. Two of the largest projects use Cr, as a cellular label 
for either lymphocytes or red blood cells. The distribution of these cells 
in the body, their homing capacity (in the case of lymphocytes), and their 
mechanical integrity and function can then be studied in a variety of 
circumstances. The rate of destruction of transfused red cells in both 
syngeneic and allogeneic hosts has provided some insight into the mechanism 
of the "collapse curves" of human blood transfusion. Various tests which 
demonstrate the action of cytotoxic antibodies or of cytotoxic cells are 

51 being carried out using Cr. 

H is also used in in vitro tests of cell proliferation. 

The Department of Surgery possesses a Siemens X-ray plant, comprising 
a Heliophos 4.S. generator with a Biangulix tube, having focal spots of 
0.6 and 1.0 mm. The unit has a 7 inch image intensifier with automatic 
dose rate control, and a 625 line TV system. This is currently used in 
animal research programmes on regeneration of articular surfaces after 
induced degenerative arthrosis, bone changes in rheumatoid arthritis, the 
blood drainage from bones, the formation of bone in injured soft tissues, 
bone growth, and also provides a routine service for other Medical School 
and University research and teaching projects requiring special X-ray 
techniques. 

Publications 
McNeilage, L.J. & Heslop, B.F. (1980). Cellular Immunology, 5_0: 58-70. 
Baird, M.A. & Heslop, B.F. (1982). Transplantation, accepted for publication. 
Sengupta, S., McArthur, C.P., Williams, A. & Heslop, B.F. (1981). 

Proc. Univ. Otago Med. Sch. 59: 26-28. 
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DEPARTMENT OF ZOOLOGY UNIVERSITY OF OTAGO 

UNIVERSITY OF OTAGO 

p o Box 56 D D McGregor 
Dunedin Professor of Zoology 

Radioactive isotopes of carbon, iron, phosphorus and hydrogen have 
been used on phytoplankton productivity, growth, nutrient uptake kinetics 
and feeding by invertebrates. Radioactive isotopes of r.ydrogen have been 
used to study the structure and function of nerves in molluscs. 

Publication 
Mercer, A R and D D McGregor (1981) Innervation of the intestine 

in the bivalve mollusc Chione stutchbwyi. Cell and Tissue Reaearch, 
218, 191-207. 
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PATHOLOGY LABORATORIES, DUNEDIN HOSPITAL, DUKEDIN 

DEPARTMENT OF PATHOLOGY, OTAGO UNIVERSITY MEDICAL SCHOOL, DUNEDIN 

CHAIRMAN OF UNIVERSITY DEPARTMENT PROFESSOR J.B. BLENNERHASSETT 

DIRECTOR OF LABORATORIES PROFESSOR J-B. HOWIE 

The Pathology Laboratories of the Dunedin Hospital utilise three types 
of isotopic techniques in diagnostic testing. Ferritin, Hepatitis B 
Antigen and Antibody, Cortisol, Digoxin, Carcino-embryonic Antigen, 
Progesterone and IgE, are measured by radioimmunoassay. Serum Vitamin Bj^ 
and folate and red cell folate by isotopic dilution techniques and oxalate 
by an isotopic recovery technique. 

The University Department of Pathology is responsible for undertaking 
all postmortem examinations, both for the hospital and private practitioners 
and for the Coroner. The Autopsy Service is provided with a portable Xray 
machine. It is used primarily for the examination of cervical spines and 
other bones in trauma fatalities. Occasionally it is used at autopsy for 
contrast media studies of organs such as coronary artery angiography. No 
nuclear science techniques are currently being employed in the Research 
Laboratories of the Department. 
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VICTORIA UNIVERSITY OF WELLINGTON 
DEPARTMENT OF BIOCHEMISTRY 

Radioactive isotopes are used in whole animal and in 
vitro metabolic studies and in a number of enzyme assays. 
Isotopes chiefly used are 3H, 1"c and 3 5 S . The department 
possesses a Beckman LS-3100 liquid scintillation spectrometer. 

Pesticide metabolism in whole insects and by purified 
enzymes is being studied by Dr. A.G. Clark and by Dr. T.W. Jordan 
These projects include work on insecticide resistance 
mechanisms in New Zealand pasture pests. 

Radioactive isotopes have been used in studies of biliary 
excretion of bile acids (T.W. Jordan) and other organic anions 
(A.G. Clark) in bile duct cannulated rats. The mechanisms 
of hepatic uptake, conjugation and secretion of bile acids are 
being studied in mammalian hepatocyte preparations. Studies 
are also in progress on the mechanism of action of hepatotoxins 
including the facial eczema toxin sporidesmin. 

Third year Biochemistry students carry out experiments 
on protein and lipid synthesis use luC-substrates and are 
introduced to the methods of radioactivity measurement by 
Geiger-Muller and liquid scintillation counting. 

Publications 

Subcellular distribution of hepatic bile acid conjugating 
enzymes. Biochem. J. 197, 611 (1981). W.C. Lim and T.W. Jordan, 

Pyrethroid resistance mechanisms in porina caterpillars. Proc. 
N.Z. Weed and Pest Control Conf. 34, 167 (1981). T.W. Jordan 
and C.K. Chang. 

Does sporidesmin act on membranes? Proc. Eighth Congress 
Internat. Soc. Human and Aniaml Mycol. (1982). S.C. Cordiner, 
CM. Moore, S.K. Vintiner and T.W. Jordan. 
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VICTORIA UNIVERSITY OF WELLINGTON 

DEPARTMENT OF BOTANY 

Teaching 

All students who enrol in the advanced course in Plant Physiology are 
introduced to the basic principles involved in the use of radioisotopes in 

14 32 plant science and to elementary safety precautions. C and P are used 
in studies of photosynthesis, nutrient uptake and translocation in higher 
plants. A simplified field technique for studying relative rates of 
photosynthesis under natural conditions is introduced during a second year 
field trip. 

Research 

14 
CO. labelling of pea plants has been used in an attempt to follow 

the deposition of material during various stages of embryo growth. 



VICTORIA UNIVERSITY 
Chemistry Department 

Dr J. H. Johnston, Chemistry Department, 
Victoria University of Wellington, Private Bag, 
Wellington. 

1. 5 7Pe Mossbauer Spectroscopy 
5 7Fe Mossbauer spectroscopy is being used by Dr J. H. Johnston and 
assisted by the appropriate persons listed below, in the following 
geochemically-based studies: 

(i) vwith Dr D. G. Lewis, Waite Agricultural Research Institute, 
Adelaide) - The formation, characterisation and properties of 
ferrihydrite, goethite and hematite in synthetic iron oxide 
systems. 

(ii) (with C. M. Cardile) - The role of iron in clay minerals. 

(iii) (with C. H. Cardile) - The iron oxide mineralogy of the 
weathered surface coatings of "Desert Varnish" on rocks ir 
South Victorialand, Antarctica. 

(iv) (with Dr K. Norrish, CSIRO, Adelaide) - A study of goethites 
in Australian soils. 

(v) (with Dr G. P. Glasby, NZOI, DSIR, S. A. Freitag and 
M. Bretherton) - Studies of metal rich marine sediments 
and ferromanganese nodules. 

2. Nuclear Microprobe Analysis 

The Nuclear Microscope analytical equipment at the Institute of 
Nuclear Sciences, DSIR, Gracefield, has been used to further characterise 
the above-mentioned surface "Desert Varnish" coating on a suite of 
rocks from Antarctica. For this the oxygen content was determined 
by counting the emitted protons and gamma rays from the uO(d,p) 1 7 0 * 
reaction, and the iron and other elements determined by proton-
induced X-ray fluorescence analysis. 

This project is being carried out in collaboration with 
Drs G. E. Coote, R. J. Sparks and G. A. Wallace, I.N.S., 
J. W. McMillan, A.E.R.E., Harwell, U.K., and C. M. Cardile. 



131 

Publications 

1. (with K. Norrish) A 5 7Fe Mossbauer Spectroscopic Study of a 
Selection of Australian and Other Goethites. Aust. J. Soil Res., 
19_, 231-237 (1981). 

2. A Nuclear Microprobe and Backscattered S 7Fe Mossbauer Spectroscopic 
Study of Desert Varnish in Antarctica. N.Z. Geochemical Group 
Newsletter No.62, 27-30 (1981). 

3. (with G. P. Glasby, J. G. Mcpherson, B. P. Kohn, J. R. Keys, 
A. G. Freeman an«i M. J. Tricker) Desert Varnish in Sovth Victorialand 
Antarctica. N.Z. J. Geol. Geophys. 2£, 389-397 (1981). 

4. (with G. P. Glasby) A Mossbauer Spectroscopic and X-ray Diffraction 
Study of some Sediments from the Southwest Pacific Basin. 
Marine Chem. (in press) 1982. 

5. Studies of Iron Oxides and clay Minerals Using Computer-fitted 
5 7Fe Mossbauer Spectra: A Discussion of Ordering. 
Proc. Int. Conf. Appl. Moss. Spec. Jaipur, India (1981). 
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VICTORIA UNIVERSITY 
PHYSICS DEPARTMENT 
PRIVATE BAG 
WELLINGTON 

CHAIRMAN OF DEPARTMENT: Professor N.G. Chapman 

Ion Implantation and Nuclear Reaction Depth-profiling 

The research is centred on investigations of the physical processes 
occurring when ions are implanted in solids. Much of the interest stems from 
the potential material problems which radiation blistering and microstructur-
al modification will pose in future controlled thermonuclear reactors. Two 
other applications of continuing interest are the rendering of metal surfaces 
corrosion and wear resistant by the implantation of nitrogen and other ion-
species and the development of high-yield neutron producing accelerator 
targets for use in radiotherapy and geophysical applications. 

The main research involves a study of the physical processes governing 
the behaviour of isotopes of hydrogen and helium when ion-implanted into 
solids. The D-D reaction is used as the basis for the dynamic depth profiling 
of implanted deuterium and the 3He-D reaction is used for static profiling of 
deuterium and helium-3. The depth distributions are deduced from the energies 
of the charged particles produced in the nuclear reactions. The onset of 
radiation blistering of target surfaces is detecL^d using a technique based 
on the scattering of laser light from the target surface. Following irrad
iation blister morphology is studied using scanning electron microscopy (SEM) 
while microstructural changes and bubble formation are investigated using 
transmission electron microscopy (TEM). (These latter studies have been made 
in a co-operative research programme with the Metallurgy Division of AERE 
Harwell, U.K.). Metals studied include copper, nickel, stainless steels and 
titanium. The investigations into the formation and properties of the 
helium gas-bubble superlattice in metals is being extended to include theor
etical studies. 

Environmental Radioactivity 
The natural radioactivity present in the atmosphere is being studied 

using the method of aerosol filtration. The mechanisims for release of r .,,1 
and thoron from rocks, the build-up of these nuclides in vented and unve; •! 
enclosures and atmospheric concentration variations near ground level a>" 
under investigation. 
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PUBLICATIONS 

1. (Dr.) Johnson P.B. (with Mazey D.J. of AERE Harwell U.K.)"Hydrogen gas-
bubble structure in proton-irradiated copper at 300K" UKAEA Harwell 
Report AERE-R 9685 (1980): J . Nuclear Materials 9J_ (1980) 41. 

2. (with Mazey D.J.) "Observations of a fee helium gas-bubble super-
la t t i ce in copper, nickel and stainless steel" Radiation Effects 
53 (1980) 195. 

3. (with Mazey D.J.) "The gas-bubble superlattice and the development of 
surface structure in He+ and H + irradiated metals at 300K" Paper 
presented at the Fourth Plasma-Surface Interactions Conference -
Garmisch-Partenkirchen W. Germany, Apri l 1980. J . Nuclear Materials 
93/94 (1980) 721. 

4. Armstrong T.R. (with Corliss R.C. and Johnson P.B.) "The onset of 
Radiation Blistering as a function of target temperature for D+ i r rad
iated copper" J . Nuclear Materials 98 (1981) 338. 

5. Johnson P.B. (with Sh i r t c l i f fe T.G.L. and Dearnaley G.) "Improving the 
wear and corrosion Resistance of Metals by ion-implantation" V U.W. 
1981 PHYS REPORT 1/81 

6. Johnson P.B. (with Mazey D.J.) "The depth d ist r ibut ion of bubbles and 
fracture in He+ and D+ irradiated copper" Paper presented at the Fi f th 
Plasma Surface Interactions Conference, Tennessee, U.S.A. May 1982. 
(Proceedings to be published in J . Nuclear Materials). 
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VICTORIA UNIVERSITY OF WELLINGTON 

DEPARTMENT OF ZOOLOGY 

Radioimmunoassays (RIA) (Professor R.L.W. Averill) 
Students are instructed in RIA techniques using 

Insulin RIA kits. 

In-vivo thyroid activity 
1 2 5 I is used to monitor uptake of iodide and 

release of thyroid hormones in rats to evaluate 
thyrotrophic stimulation of the gland after various 
treatments. 

Staff Research 

Dr D.A. Hudson: 
1*5Ca is used to characterise the calcium pump in 

skeletal muscle microsomes. 

4, 5 tritiated leucine is used for amino acid 
incorporation studies on protein synthesis. 

Dr J.H. Miller: 
3H-methoxy inulin and '"c.PAH or tritiated PAH 

are used to study renal clearance in vivo, and tritiated 
and a-methyl glucoside-1"C are used to study ion transport 
via the Na /K pump in renal tissue iri vitro. 

Tritiated 3, o-methyl glucoside is used to measure 
cell volume in tissue culture studies. 

Each project above is introduced as a demonstration for 
laboratory exercise for undergraduate students. 
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U N I V E R S I T Y OF W A I K A T O 

CHEMISTRY DEPARTMENT 

(Head of Department - Professor K.M. Mackay) 

(a) Radioactive Isotope Studies. 

( i ) Surface Chemistry, Dr. A.G. Langdon. 
Use of I 1 2 5 and I 1 3 1 labelled proteins to study various aspects 
of protein adsorption at the solid-liquid interface on stainless 
steel, hydroxyapatite and various metal hydrosols. 

( i i ) Radiometric Dating, Dr. C.H. Hendy. 
l"C dating using the benzene/liquid scintillation counting 
technique for geochemical and geological studies. 

2 3 0 T h / 2 3 l , U dating of speleotheir.s, lacustrine carbonates and 
tephra. 

( i i i ) Industrial waste disposal, Dr. C.H. Hendy. 
5 1 Cr used to measure exchange constants and kinetics of Cr 
in chrome plating wastes with soil surfaces. 

(iv) Plant Nutrient Availability, Dr A.G. Langdon. 
32P0<» used to study adsorption and diffusion of phosphate in 
hydrous oxide systems. 

(b) Stable Isotope Studies, Dr. C.H. Hendy 

( i ) Palaeotemperature and water composition using 1 8 0 / 1 6 0 ratios of 
marine and freshwater carbonates. 

( i i ) 1 8 0 / 1 6 0 , 2H/ 1H and 1 3 C/ 1 2 C ratios of processed primary produce 
including fruit juices, wine and dairy produce. 

( i i i ) l 5 N / 1 H N studies of denitrification in New Zealand soils. 

(iv) 1 3 C / l 2 C used to study carbon budgets in entrophic and meromlctii 
Lakes. 
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PUBLICATIONS 

;neses 
O.J. Dunbar, 1961, Ph.D. 

"The Biochemistry of and Tracer Use of Hydrogen and Oxygen Isotopes 
in Natural Products." 

A.W. Limmer, 1981, Ph.D. 
"The Determination of Denitrification in Soils by in situ Methods." 

M.W. Fnillips, 1981, M.Sc. 
"Investigation of Possible Agricultural and Forensic Applications 
of Carbon Isotope Ratios in New Zealand." 

T.J. van der Lee, 1981, M.Sc. 
"Studies of Orthophosphate Sorption by Basic Ferric Sulphate Hydrosol." 

rapers 
C.H. Hendy, A.G. Hogg and T. van der Lee, 

"The Prospects of Dating Tephra and Other Pyroclastics from the 
Central North Island by Uranium-Thorium Disequilibria," 
Tephron Workshop Proceedings, Geology Department, 
Victoria University of Wellington, Publication No. 20. 

.;. lilson, C.H. Hendy and C.P. Reynolds, 
Short-term Climate Change and New Zealand Temperatures during the 
last Millenium," 
Nature, 1980. 

A.G. Langdon and T.J. Nisbet, 
"Aspects of the Composition and Structure of Milksoils Formed in 
Farm Milk Lines," 
New Zealand Journal of Dairy Science and Technology, 1981, 1£, 133-142. 
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ICI TASMAN LIMITED 
UPPER HUTT, NEW ZEALAND 

The Co medical products irradiator at ICI Tasman Limited in 
Upper Hutt approaches its 17th year of operation and continues 
to provide a virtually trouble free service, normal wear and tear 
aside. Unplanned down time is of the order of 1-2% of the total 
operating schedule and much of this is due to the not unnatural 
tendency of primary manufacturers to try to load too much into 
individual cartons, leading to jamming of the transfers. 
The efficiency of the unit is a tribute to the design of the 
plant and to the regular preventive maintenance by the operators. 

Disposable medical products for the N.Z. hospital system continue 
to constitute the bulk of material irradiated, although it has 
become obvious that the range of use is continuing to enlarge. 
The Company itself irradiates an increasing range of medical and 
veterinary products and a number of companies are using the plant 
to process a wide variety of items for export. These include 
medical devices, infant care lambskins and, interestingly, a 
number of base materials destined for human pharmaceutical use. 

Although the unit was designed to deliver not less than 2.5 M-rad 
experimental work in food irradiation is being carried out. 
The D.S.I.R. as well, has a number of projects under way, projects 
which if proved feasible, will help to play a part in increasing 
export markets. The Company, because of its experience in the 
commercial processing field, continues to act as a source of 
information for the increasing number of queries on food irradiation. 

The source strength at 30.4.82 was 345k ci following the installation 
of 190.43 k curies in September 1980. 
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NEW ZEALAND DAIRY RESEARCH INSTITUTE 
Palmerston North 

Dr T.D. Thomas, Head, Biochemistry Section 

Biochemical research 
Lactic acid bacteria are used to ferment milk for cheese 

and casein manufacture and these processes represent the 
largest fermentation industry in New Zealand. Isotopes are 
used in research concerning genetic and metabolic aspects of 
these bacteria. Studies on proteolytic enzymes and lactose 

14 fermentation involve the use of C-labelled substrates while 
32 
p is used in DNA hybridization work. 

Recent publications involving the use of isotopes 
include: 

Galactose fermentation by Streptococcus lactis and 
Streptococcus cremoris: pathways, products and 
regulation. 
Thomas, T.D., Turner, K.W. and Crow, V.L. 
J. Bacterid. 144, 672. 
Nitrogen sources for growth of lactic streptococci 
in milk. 
Mills, O.E. and Thomas, T.D. (1981). N.Z. Jl Dairy 
Sci. Technol. 15_, 43. 
Proteolytic enzymes of starter bacteria. 
Thomas, T.D. and Mills, O.E. (1981). Netherlands 
Milk and Dairy J. .35, 255. 
De 'yribonucleic acid homology among lactic streptococci. 
Jarvis, A.W. and Jarvis, B.D.W. (1981). Appl. Env. 
Microbiol. £1, 77. 

Control of butter composition 
A butter composition testing and control system 

manufactured by an American Company is currently being 
evaluated at the Institute. This system incorporates 



nuclear sensors for the measurement of density and salt 
content. Density is measured by gamma ray transmittance 
using an Americium 241 source. Salt content is measured 
by Compton X-ray scattering using a source of Neptunium L. 
By using a computer to combine these readings with those 
from a velocity sensor, a dielectric constant gauge, and 
temperature and pressure sensors, accurate figures for 
butter moisture, salt content and mass flow can be obtained. 
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INDEX OF NUCLIDES 
Symbol and 
Mass number Page 

2H 132, 135 

3He 
6He 
6Li 
t 
'Li 
7Be 

1 0 B 
1 1c 
1 2c 
1 3 C 

^ „ 

3H 8, 10, 11, 12, 14, 15, 18, 19, 20, 22, 24, 25, 
33, 35, 45, 57, 61, 62, 66, 82, 83, 84, 85, 87, 
104, 106, 108, 112, 113, 114, 120, 121, 123, 125, 
126, 128, 134. 
132 
93 
93 
93 
93 
94, 97 
8, 42, 55 
102, 135 
10, 65, 99, 135 
6, 10, 11, 12, 15, 16, 17, 18, 24, 25, 26, 33, 
34, 35, 45, 55, 59, 61, 62, 63, 65, 82, 83, 84, 
85, 88, 103, 104, 106, 108, 109, 11o, 112, 113, 
120, 121, 123, 126, 128, 129, 134, 138. 

1 3N 8, 42, 43, 56, 66 
1Nf 94, 110, 135 

1 5N 13, 14, 25, 26, 41, 102, 110, 117, 135 
% 94 
1 6 0 95, 135 
1 8 0 46, 47, 135 
1 9F 41, 95 
2 2Ne 95, 97, 106 
22 
Na 95 

2^Na 123 
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22 Mg 
26 Mg 
26 Al 
30 

32, 
Si 

32, 

33, 

35< 

36 

45 

46 

47 

ci 
Ca 

Sc 

Ca 
51 Cr 
53 Cr 
55 

57 

57 

58 

Fe 

Fe 
Co 

Co 
60 Co 
67, 

75 

85 

Ga 
Se 

Kr 
86 Rb 
90 Sr 
9 0 1 
91, 
99, Tc 

95 

94 

94 

97 
13, 14, 16, 25, 33, 35, 39, 40, 57, 59, 6l, 75, 
77, 85, 108, 109, 110, 113, 117, 119, 121, 126, 
129, 138 
96 

14, 118 

13, 14, 15, 18, 33, 35, 57, 59, 63, 85, 110, 
117, 118, 128 
123 

24, 59, 85, 106, 109, 134 
106 

72 

67, 71, 72, 85, 107, 112, 121, 125 
96 
26, 96 

15, 105, 130 

19, 22, 65, 67, 71, 72, 106 

35, 67 

16, 28, 113, 137 

67, 71 

108 
44 
40 
75 

75, 77 
44 

10, 67, 69, 71, 72, 77 
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1 0 5Ru 107 
1 2 4 I 67 
1 2 5 I 10, 14, 19, 22, 24, 35, 69, 72, 82, 83, 85, 

107, 108, 113, 1T», 116, 121, 123, 134, 135 
1 3 1 I 8, 43, 67, 69, 75, 77, 135 
1 3 7Cs 45, 65, 75 
m C e 45, 106 
1 9 2lr 75 
1 9 7Au 99 
1 9 8Au 75 

2 0 5At 97, 99 
2 0 8 R n 12, 91, 97, 98 
2 0 9 P b 98 
2 0 9 R n 12, 91, 97 
2 1 0 P b 28, 45 
2 1°Hn 12, 91, 97, 98 
211 

«n 12, 91, 97 
2!*1Ani 65, 139 

Uranium Decay-
Series 8, 45 
Stable 
Isotopes 9, 11 
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