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BLOOD PO, AND pH IN MONKEYS AFTER INCAPACITATING DOSES
OF IONIZING RADIATION

Principal Investigator: J. W. Thorp
Technical Assistance: T. K. Dalton

The objective of this research was to measure oxygen levels in aortic and internal
jugular blood of irradiated monkeys to evaluate the possibility that brain hypoxia is
associated with early transient incapacitation.l

Female monkeys were surgically prepared so that blood oxygen content (POy) and
hydrogen ion concentration (pH) could be measured continuously. PO, and pH of arte-
rial blood which supplied the brain and PO2 of venous blood from the brain were mon-
itored before and after each monkey received a 3000-rad midline tissue dose of pulsed
mixed gamma-neutron radiation.

Figures 11 - 13 present the arterial PO,y and pH and venous POy of three monkeys.,
In addition, arterial PO2 and pH, arterial POg or venous POy was measured in three
other monkeys (not shown). Venous POy did not markedly change after irradiation.
Arterial POy generally was between 60 and 80 torr before irradiation. After irradi-
ation the arterial PO2 usually increased slightly (5 to 10 torr) within 2 or 3 minutes.
Within 6 to 10 minutes postirradiation the arterial POy had declined to about its pre-
irradiation level, and no other sudden changes were recorded. Before irradiation the
arterial pH was about 7.5. With all monkeys, pH decreased immediately after irradi-
ation. In one monkey the pH increased to its preirradiation level within a few minutes
and no other change was observed. In three monkeys (Figures 11-13) the pH increased
to slightly higher than the preirradiation level (about 0.05 pH units); later the pH
returned to its preirradiation level. The arterial POy and pH increases occurred
simulianeously.
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Figure 11. Postirradiation blood PO, and pH (monkey B-78)
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Figure 12. Postirradiation blood POy and pH (monkey B-64)
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DETERMINATION OF L-FUCOSE IN GLYCOPROTEINS

Principal Investigator: P. Z. Sobocinski
Technical Assistance: W. J. Cauterbury and K. M. Hartley

The determination of the methylpentose L-fucose (6-deoxy-L-galactose) in glyco-
proteins is usually performed by Winzler's? modification of the cysteine-sulfuric acid
reaction (CyR) described by Dische and Shettles.l However, it has been demonstrated
that nonfucose moieties of glycoproteins contribute spurious chromogens to the reac-
tion. The fucose level obtained by Winzler's method, although a measure of methyl-
pentose content, is not the true level when assaying sampies containing large amounts
of neutral hexoses (galactose and mannose).2 The objective ot this investigation was
to determine the reliability of the fucose levels obtained by these methods since an
elevated level of the serum glycoprotein fucose has recently been suggested as a diag-
nostic aid for the detection of malignancy.

Our study2 of the effect of nonfucose moieties of serum glycoproteins demonstrated
that the nonspecificity of the previous method is attributable to the erroneous use of the
CyR3 absorption increment (AI) between the two wavelengths 396 nm and 430 nm as a
measure of the abscrption due specifically to fucose. This absorption increment is
linearly related to both fucose and hexose concentrations, i.e., Al is positive for hex-
oses in the absence of fucose and not zero as generally assumed from the work of
Dische and Shettles. In fact, it was pointed out by Dische and Shettles that the wave-
length (W) at which absorption of CyR3 due to hexoses equals absorption at 396 nm
must be experimentaliy determined when fucose analyses are performed in the pres-
ence of hexose. Our results indicate that the value for W depends on the concentration
of hexoses present in the CyR3 which in turn is dependent on the protein-bound hexose
content of the serum glycoprotein when the analytical method proposed by Winzler is
used. It is easy to see how false-positive results, e.g., elevated fucose levels in
benign disease, could be found.
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The effect of various concentrations of equimolar mixtures of galactose and man-
nose on the OD of 5 and 10 yg/ml fucose standards when the CyR3 procedure is used
and measurements are made at 430 nm and 396 nm is shown in Figure 20. These
results indicate that there is a linear relationship between OD increment and the
amount of galactose and mannose in the reaction mixture and that the chromogens pro-
duced by these hexoses add to the fucose chromogens. An empirical relationship was
derived from the data presented in Figure 20 to correct the observed increment in OD
in the presence of nonfucose sugars to an increment in OD due to fucose alone. The
relationship may be expressed as:

AF =Y - 0.452 (X)
where A is the corrected increment (396 nm - 430 nm) in OD due to fucose, Y is the
observed increment, and X is the amount (mg) of hexose present as galactose -mannose
in the reaction mixture.
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The role of tryptophan in the CyR3 appears to be the production of chromogens in
the presence of hexoses with maximum absorption at 510 nm. The finding that 50 ug or
100 yg of tryptophan decreases the absorption increment to the same extent (5 percent)
suggests that the absorption at 510 nm is not the result of the conversion of much of
the hexose-cysteine chromogen at 400 nm to a new chromogen with an absorption max-
imum at 510 nm but rather that degradation products of hexoses and tryptophan inter-
act to form new chromogens whose absorption at 510 nm is independent of the absorp-
tion of chromogens between 396 nm and 430 nm. In our studies, 50 ug of tryptophan in
the CyR3 is within the range that would be expected to be present in 50 ul of normal
serum. In view of this, higher levels of protein-tryptophan encountered in serum
samples from patients with neoplasms would be expected to produce increased absorp-
tion at 510 nm with the CyR3.
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