Study on Clinical Features of Serum Protein
Fractions in Human Malignant Tumor Patients
-Analysis of Serum Protein by High Performance
Liquid Chromatography-
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Abbreviations : HPLC high performance liquid chromatography ; CONC A, concentration
of area ; R.T., retention time ; M.T.G., malignant tumor group ; B.T.G., benign tumor group;

C.G., control group; D.R., detection rate.
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Fig.1. Sex and age distribution of the normal
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Organ constitution of the neoplastic groups

Malignant tumor group (n=49)

Benign tumor group

Organ =< Stage I Stage I = Stage V (n=19)
(n=10) (n=1T7) (n=22)

Lung 4 8 7 5
Stomach 3 1 5

Colon 1 3 7 1
Breast 1 1

Thyroid gland 1 2 1 4
Esophagus 1

Biliary system 1 2
Parotid gland 3
Others 1 1 4
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No. RT CoNC.A PEAK
1 13.55 0420 — A
2 14.59 1y — A
3 17.41 0338 —— B,
4 18.93 0945 —— B,
) 21.55 19694 — C
[ 24.56 571638 —— D
7 29.31 0561 —— E
8 34.05 1455 — E;
9 35.71 0123 — E,
10 37.31 5389 —— F
1 38.16 4783 — G
12 40.59 0521 —— H
13 42.05 0861 — 1
14 4437 0024 -— ]

TOTAL 99.991
52
58

29.31
34.05
5.71

3
40.59
42.05
44.37

J\VLH +—

E, EEE FG H 1 |

Typical elution pattern of the serum of normal healthy person on TSK-GEL

Figures indicate retention time (RT) in minutes and concentration of area (CONC

A) in percentage.

A, A, B, B, C, D, E, E, E;, F, G, H, I, ] are the names of peaks (fractions)

corresponding with their retention times.
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Fig.3. Distribution of concentration of area(%) of Fig. 4. Distribution of concentration of area of B,
A, fraction on HPLC of the serum from mali- fraction. Refer to the footnotes of Fig. 3.

gnant, benign tumor and healthy persons.
[Mean=SD] is superimposed in the figure.
M.T.G., malignant tumor group; B.T.G., benign
tumor group ; C.G., control group; D.R., detec-
tion rate.

Table 2. Sex and age constitution of the three groups

Number of Number of Mean of
Group .
patient Male Female age (year)
1. Malignant tumor
< Stage I 10 5 56.0
Stage Il 17 8 66.1
= Stage V 22 14 8 62.5
2. Benign tumor 19 16 3 57.5

3. Control 38 20 18 62.1
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Fig.5. Distribution of concentration of area of B,
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Fig.9. Differentiation of malignant tumor group from benign tumor group by the
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®, malignant tumor group;
O, benign tumor group.

MW RT
() 7 -Globulin (Human) 160,000 22.37
(2) Albumin {Bovine) 67,000 25.15
(3) 5-Lactoglobulin (Bovine) 36,000 28.51
(4) Myoglobin (Horse) 17,000 31.79
2
(03]
3)
[ (I | i | [ A | |
A A, B/ B C D E, E: B2 FG H I ]

Fig.10. Chromatogram of standard substances (y-Globulin, Albumin, B-Lacto-

globulin, and Myoglobin).

A, A, By, B, C,D,E, E, E;, F, G, H,1, J are the names of peaks defined in Fig.

2.
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Abstract

An analysis of human serum protein fraction of three clinically well defined groups, a
malignant tumor bearing group, a benign tumor bearing group and a normal control group, was
performed by high performance liquid chromatography. A statistical analysis was applied to
each of the fractions, using the concentration of area calculated from the chromatograms as data,
so that any differences between these three groups might be clearly presented. We attended to one
special fraction called E,, of which the retention time was 34 minutes and the molecular weight
of its protein component was suspected to be under 17,000. Providing that 0.4% of this fraction
is introduced as a differential point, we can tell the normal control group to an accuracy of 90.
5% (19/21) and the tumor bearing groups (malignant plus benign) to an accuracy of 100% (41/41).
This result indicates E, fraction availability to the screening test for tumor bearing individuals and
we suppose that this fraction implies important clues to elucidate the changes of the serum protein
metabolism related to tumor existence.




