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Polarographic Studies of Serum Protein. (I)
On the Brdi¢ka Denaturation Test.

Tokio Sasai and Masao E gawa.

We have studied the digest reaction of pdlarcgraphic cancer tests (Brd-
iéka’s), regarding its fundamental conditions of serum denaturation. Meas-
uring the heights of protein double-wave obtained in cobaltous ammonium
buffer solution, we called them H; and H; respectively. Since the H; and
H, changed always correlatively and the change of Hy was greater than
that of H;, we adopted the change of H; as an indicator, and called the
higher one “ activated” and the lower ond * inactivated”. Although the
change of the height was almost negligible when serum was left at room
temperature for a week, the height in 60°C water-bath increased about 50%
in 2 minutes and then decreased. In case of the alkaline denaturation (1/
5N. KOH) at room temperature, the height was at its maximum in 5 minu-
tes, about 2 times as the native, and then gradually decreased. After 3
hours, the height became lower than that of the control. In 60°C water-
bath this alkaline effect was so rapid that the height in 10 minutes corres-
ponded to the in 24 hrs. Besides the temperature, the slope of this dena-
turation—time curve was found to be influenced regularly by KOH concen-
traton; the higher the concentration, the steeper the slope.

The quantity of serum protein acted merely as a deciding factor of mag-
nitude of this curve ; but a protein-corrected test on a case of hypoproteinemia
showed still lower wave height. Therefore, Brdicka reaction is considered
to be that of qualitative change after all. Furthermore, we found some
interesting facts that the curve flattened and the peak (maximum activation)
lagged 1n the pathologic sera, such as cancer or portal cirrhosis. From the
above results, it may be said that the denaturation, especially alkaline one,
might be a combination of two phases, i.e. phase of activation and that of
inactivation, which will be characterized by temperature, agent and the
nature of serum itself.
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(1) FABIKOMMKIZ Miller i4ty> CoCly 1.6x10~3*mol. NH,C110~'mol. NH,OH10"!
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Fig. 1. Polarograhic Protein waves

1. Native Serum (0.1%). 5. Native serum (Control). 9. 5. denaturated in N/5 KOH,
24hrs ; 20°C.

2. 2 (0.01%). 6. 5. denaturated in 60°C ; 10. # in N/SKOH ; 10/ ; 60°C.
2 minutes.

3. 2 (0.005%). 7. 2 in 90°C ; 15/, 11. % in Formalin.

4. Test Solution. 8. 7 in N/5 KOH ; 5/ ; 20°C.
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Fig. 2. Denaturation-Time Curves.
K : Control. (in native state ; 20°C) ¢ : Densturated in n/5KOH ; 60°C.
a : Denturated in n/5KOH ; 20¢C. & : 7 in 90°C (aded with Urea).
b: s in 60°C water bath. e : 7 in 90°C (none).

(Serum Concentration : 0.2 vol. 2;.)

28>



tion) - L TREAC)UIINETS (214 e

C OWSIC R (30%) EIMRFEE 7 2 L RBLE RO TR L b it 3 (1 d),
3. L 60°C /KiHH ICAROFHE 2 430iE LTRKICIRIEL & 1 (HERSH 1.54%) D
THIALT LIGMICHBNERC RS (7 b) ML ZOR & 1% E% B Th  ILO%
MY RBAEDDT. (1 6.) ZOHIE 60°C & 90°C OfeiERATTo S = &0
CTHEORM X b LTSRN X 2 00 B, SHRAIRIERN T2 3O TE -

P Laninhkio. LT 60~80°C OicitUnZEL
My ® Rt FiRHBIHTH 5.

H\H, QBRI 3AMTHR Lk Z OB H:D
1AET LT Hy OBEHD Lok &z LR LT
5.

= Oty Tropp Ie—B L Milller O 2T L
T2 hYEH O KRG E B LIS R A R OB R

° kBN Lz A2 CHEXD B.
G Control
e A © Aixaline Denal
Heat D, 60%. <
2 fetd s (B) PAKY (HEHY) Bt
= «D%DGL (1) $ET N/SKNH Off ORI 5 4 Ol
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Fig. 5. Alkaline Denaturation-Time Curve. (Fathologic Case)

a : Healthy Serum (Protein Conc. 8.02 g/dl).
b : Corrected Test of Case c for protein Conc. from 6.3 g/dl to 9.0 g/dD).
¢ : A case of Gastric Ulcer (Protein Conc. 6.3 g/dl).

d : A case of Portal Cirrhosis (Protein Conc. 6.7 g/dl.
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