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PROTEIN-BOUND CARBOHYDRATES AS BIOCHEMICAL CRITERIA IN
DIAGNOSIS AND PROGNOSIS OF MALIGNANT NEOPLASIA

Principal Investigator: A. S. Evans
Collaborator: M. F. Dolan, U. S. Naval Hospital
Technical Assistance: F. A. Quinn, M. H. Gobbett and G. E. Routzahn

The present study was designed to investigate the glycoprotein profile of patients
with, or suspected of having, malignant neoplasia. These profiles were compared at
p.ugressive stages of diagnostic work-ups and treatment regimens and related to the
individual's response to therapy to define the utility of such a test battery (1) as an
objective diagnostic aid for presurgical estimation of tumor activity, and (2) as a prog-
nostic tool to aid the physician in in-hospital management and outpatient follow-up.

During this period, 727 serum specimens were examined. Three hundred and
seventy-one of these samples were from patients in (or outpatients of) the U. S. Naval
Hospital, Bethesda, Maryland; 178 from the cancer therapy group, National Institutes
of Health (NIH) Clinical Center, Bethesda, Maryland; 177 from AFRRI personnel; and
1 from the Frederick Memorial Hospital, Frederick, Maryland. In addition to the
above human patients, sera from 30 cats, some with 895y —induced osteosarcomas,
were received from the Environmental Protection Agency.

The test battery consisted of total protein, total serum globulins, protein-bound
neutral hexoses, hexosamines, sialic acid, and fucose. From these analytical data, a
number of additional parameters were derived: ratios of the various carbohydrates to
the total protein (mg CHO/dg protein), carbohydrate to globulin ratios (mg CHO/ dg
globulin), and mole-fraction ratios of the various carbohydrates. The glycoprotein
profile consisted of the graphical representation of these analytical and derived data.

Results from the glycoprotein profiles indicate excellent correlation for presurgi-
cal differentiation of localized from metastatic tumors and for detection of seeding of
occult metastases 2-4 months before the lesions were demonstrable by presently ac-
cepted clinical or laboratory procedures.

To illustrate, 178 samples were obtained on 82 individuals being followed by the
cancer therapy group, NIH. These patients were 33 Ewing's sarcomas, 15 broncho-
genic carcinomas, 14 squamous cell carcinomas, head and neck, 17 breast tumors, and
3 with no clinical disease. Interpretation of the profiles derived from the first sam-
ples obtained on each of the 65 patients on whom histories have been received agreed
with clinical assessment in only 87.7 percent (57 of 65) of the cases. However, clini-
cal follow-up 1 and 2 months later of the eight patients on whom there was disagree-
ment indicated that they had or were seeding metastatic lesions. In other patients,
including several cases who have shown no clinical evidence of recurrent disease for
up to 9 years, follow-up profiles indicate that therapeutic control is deteriorating
or that recurrent lesions are forming. These patients are being followed intensively
by the NIH group.
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stopped by the ultrashort (30 x 1079 sec) flash x-ray pv'sc¢, between time zero and the
first millisecond postimpact (Figure 50). The cineframes are undergoing holographic
enhancement to sharpen these images and allow better interpretation of their meaning.

PREIMPACT, T = -1 msec T =0 msec POSTIMPACT, T =1 msec

Figure 50. The middle cerebral artery and adjacent brain parenchyma have & ‘‘beaded’’
or interrupted appearance at time of impact. A flash X-ray exposure of 30
nsec was used to stop this motion.

CARDIAC ARRHYTHMIAS AND HEAD INJURY

Principoi Investigators: D. E. Evans and S. A. Shatsky
Technical Assistance: F. E. Miller

Studies on the cardiovascular response of blunt head trauma in the subhuman pri-
mate have begun, and at the present time we are collecting data on the changes in blood
pressure and cardiac rhythm resulting from graded impacts to the occipital skull. We
have observed bradycardia in some animals, tachycardia in others, and some ectopic
subatrial beats occurring immediately after impact in lightly anesthetized animals.

In more deeply anesthetized primates, no cardiac arrhythmias have occurred following
sublethal closed head injury. The major problem to be resolved at the present time is

one of appropriate anesthetic agent. We are investigating the use of nitrous oxide and

intravenous morphine sulphate to achieve adequate anesthetic effect without depressing
the autonomic nervous system.
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Table XXVII. Yields of 43K and 42K for Several
Electron Beam Energies

44
Ci O-
Beam energy Yield (uCi/g ~ CaO-hour)
(MeV)
43K 4zK Ratio 42K/‘3K

30.0 370 23 . 062
35.7 770 92 .12
40.4 1100 | 230 .21
44.5 1500 | 390 .26

Myocardial scans on beagle dogs were performed using 100-150 yCi per visualiza-
tion. In the present itydy. 0.30-g samples of 44040 were irradiated for each prepa-
ration. The yield of "“K may be increased by using larger samples of target material
and longer periods of irradiation.
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ORGANOMETALLIC DOSIMETERS

Principal Investigators: G. M. Meaburn, J. L. Hosszu and W. E. Kiker

The pulse radiolysis investigation of the tetra-alkyl compounds of the Group IV
elements, lead, tin, germanium and silicon, is proceeding smoothly. Approximately
40 percent of the experimental program has been completed. At the present rate of
progress, the laboratory phase of the investigation will be terminated shortly.
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Figure 55. Availability and utilization of LINAC facility time
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