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Studies on Plasma Proteins (II)

On the Relation between Albumin: Globulin Ratio, R, and Plasma
Protein Equlhbrlum Factor, K, or its Dev1at10n Factor Q.

By

Yasuhiko Shigematsu
(Department of Physiology, Yamaguchi Prefectural Medical College)

From the theoretical point of view, the author discussed the relations between A:G ratio and K or
Q and deduced the equation (5), (7), (8) or (8’) in original text for them, whose correctness was proved
by the application of these equations to the experimental results of Matuoka or Mukai et al. (cf. Fig. 1)

As an empirical relation between R and Q, the author found the equation (9) in the orlgmal text, i.e.;

logis R/R» = constant x Q’f (See Fig. 2 and 3)

It was shown that this empirical relation could be explained by theoretical relation (8’), provided
that Aa, the deviation of 24 value of A-fraction from its normal average, was always proportional to Q%.
The latter fact was also found actually in above-mentioned experimental results and might be explained
by the assumption that albumin fraction played main role in the regulation of total amount of plasma
plotein and it was pointed out that practical significance of R widely employed was mainly due to

this fact.
It was also made clear that Q was considebraly correlative with with E.S.R.or the state of patient.

(cf. Fig. 4, 5, 6.)
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Electrophoretic Study on Protein Extract from Striated Dog Muscle

Hiroshi Sugano

(Department of Chemistry, Faculty of Science, Niigata University)

Muscle extract was prepared by extracting the striated dog muscle with neutralized distilled water. Five
gropus, A, B, C, D, and E, in decreasing order of mobility, wére distinguished in the schlieren electro-
phoretical diagrams of this extract at pH 7.8 and ¢ 0.15 in phosphate buffer. These groups account
for 125, 2.3, 3.4, 10.8, and 70.02% of all protein in extract, respectively.

After about three hours, the peak A became a hoterogeneous peak and was accompanied by a small

peak in the front.

Group B and C develop gradually and three or four components were ‘distinguished

between A and D. Group D, after continued electrophoresis, was resolved into two peaks, D; and D,

in decreasing order of mobility, and D,

was a diffuse peak. Group E consisted at least of four

components, E;, E,, E;; and E, in decreasing order of mobility and E; was the highest peak' The
color of myoglobin and hemoglobin components moved with E; or. E; component. At least 11 .compo- |

nents were recognized in all.

Group A was not not precipitated by 5025 saturation of neutralized ammonjum sulfate, but was

precipitated almost completely by 75-78% saturation.
Group D was greatly precipitated by 502 saturation, but a little was

completely by 50% saturation.

Component B and C were removed almost

found in the filtrate. Some components in group E, especially E;, was precipitated more or less by
5095 saturation. It was believed that the group E contained myoglobin, hemoglobin, aldolase, and D-

glyceradehyde-3-phosphate dehydrogenase.
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Fig. 1 (a-b)—Water Extract from Striated Dog Muscle. Protein
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Studies on the Difference Between Each Measurer
in Calculation of Same Electrophoretic. Pattern

Masasada Honda
Hisao Yoshizawa
Takehisa Wakatabe

- (Department of Internal Medicine School of Medicine, Keio ‘Univ.e‘rsity)

- Takahisa Kawana :
(Department of Pediatrics, School of Medicine, Keio University)

In order to estimate individual difference in the area measurements of an electrophoretic pattern,
percentages of serum protein fractions were determined by measurements on one and 'the same electro-

phoretical pattern by five measurers.

Results obtained by statistical consideration on the above measurements are as follows )
1. In the case of measurement of- ascendlng patterns, there was no 31gmﬁcant dlfference between

measurers.

2." In the case of measurément of descending patterns, there was no significant difference in -
globulin, but in albumin and y-globulin there was significant difference between measurers.

3. In the case of measurement of descending patterns, we have to continue electrophoresic for a

. long time to perfect the separation of each fraction.

4. . In the case of electrophoretical experlment statistical considerations have to be given to ‘a data

obtained.
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g 1 %
1
1 2 ‘ 3 4 5
RATH | RATH | RATRE | RATEL L RATHEL | TATHD | RATH | ATED | BATRM | AT
Alb 47.0 43.3 44.9 | 46.1 44.3 46.0 46.4 44.0 46.0 | 43.1
gl 53.0 | 567 55.1 53.9 55.7 |- 54.0 53.6 56.0 54.0 56.9
I @ 114 | 134 | 126 12.3 115 13.8 11.0 13.4 114 13.4
B 13.2 15.1 14.2 13.6 14.6 15.2 14.0 15.7 13.2 16.0
T $ 28.4 28.2 28.3 28.0 29.6 25.0 28.6 26.9 29.4 23.5
CAlb | 51O | 497 50.9 472 49.7 50.9 48.2 50.6 50.6 47.6
. gl | 490 | 503 49.1 52.8 50.3 49.1 51.8 49.4 49.4 52.4
I o 14.0 16.1 '15.8 16.7 15.7 16.4 15.3 17.9 14.5 16.7
B 15.3 16.1 14.6 16.2 14.7 15.1 15.3 16.6 14.5 15.7
r 19.7 18.1 187 | 19.9 19.9 17.6 |- 21.2 14.9 20.4 20.0
Alb  |: 622 |. 637 |. 633 63.1 |- 59.1 || 653 |. 602 | .639.| 626 63.5
gl 37.8 36.3. 36.7 36.9 40.9 34.7 39.1 36.1 37.4 36.5
I o 65 { 58| 69| - 82 7.4 6.6 |- 1] 15 6.9 7.4
B 9.2 13.0 9.0 11.2 9.7 11.0 2.2 11.4 9.8 11.8
T 221 | 175 208 |. 175 | 23.6 | 171 22.8 17.2 20.7 17.3
Alb 59.6 60.1 63.1 | 625 . 557 | . 629 58.0 63.3 | 584 61.5
gl 40.4 39.9 36.9 | 875 443 | 871 42.0 36.7 41.6 38.5
v o 101 83| 98. 9.2 1.0 ] .87 111 ¢ 8% | 106 2.0
B 9.7 187 9.8 12.2 10.0 12.7 10.3 13.1 9.8 12.8
T 20.6 17.9 178 | 16.1 | 233 15.8 20.6 15.5 21.2 16.7
Alb 50.2 | 50.6 483 | 509 50.1 51.5 48.9 50.8 495 | 489
gl 498 49.4 517 | 49.1 49.9 485 | 5L1 | 49.2 505 | 511
v o 77l 85 8.1 86 | 7.6 78 | 81| 86 .9 9.5
B | 111 | 129 | 108 | 129 1057 | 129 106 | 128 | 103 | 187
T 31.0 28.0 32.8 27.6 31.8 27.8 32.4 27.8° | 323 279
Alb | 534 | 489 |. 548 | - 509 | 51.7.| 495 | b4l 49.5° 54.3 50.7
gl 46.6 51.1 45.2 49.1 48.3 50.5 45.9 50.5 | 457 49.3
VI o o124 | 163 | 118 | 147 127 146 | 115 | 152 | 114 | 157
B | 128 | 152 | 136 | . 144 14.0 157 | 133 | 152 | 13.1 | 1389
T 214 | 196 [ 198 | 200 216 | 202 | 211 20.1, 212 | 197
Alb 47.1 473 45.6 4631 482 | 502 | 450 | 446 | 470 44.8
gl 529°| 527:| . 544 | . 537 .| 518 498 | 550 | 554 |- 53.0. [ 552
M| o« 133 | 168 14.2 17.4 13.8 14.4 13.6 17.0 150 (- 165
B 13.8 14.1 13.4 14.9 12.6 13.6 13.2 15.8 12.5 15.7
T 26.3 21.8 26.8 21.4 25.4 21.8 28.2 22.6 255 | 230
Alb 46.9 50.7 | 475 ;. 52.6 452 | 527 44.1 53.9 47.8 51.2
gl 53.1 493 | 525 |- 474 54.8 | 473 55.9 461 | - 522 48.8
It o 100 6.0 | 111 | 49 9.1 5.5 10.5 4.6 8.6 7.4
B 147 | 188 - 147 12:5° 16.4 139 18.1 140 | 163 129
T 289 | 295 | 267 30.0 29.3 27.9 273 [7. 275 | 273 | 285
Alb 459 | 438 | 49.0 42.9 49.9 | 454 50.2 433 | 488 44.7
gl 54.1 56.2 51.0.| 571 50.1 54.6 | - 49.8 56.7 | -51.2 55.3 -
X o . 10.4 11.9 9.5. 129 10.1| - 116 105 119 | 100 | 128
B 13.1 141 ] 119 | 138 | 105 15 | 126 151 | 119 13.6
T 806 | 802 | '29.6 | 304 29.5 28.5 267 | 297 |- 298 | 294
Alb 42.1 401 | 426 50.5 44.6 50.3 43.5 50.0 45.1 48.2
gl . 57.9 50.9:| 6&7.4 49.5 55.4 49.7 56.5 50.0 54.9 518
X o | 102 7Y 9.6 7.9 95 | 74| 94| 81| 108 |.° 96
B 15.6 13.2 134 |. 119 13.3 185 | 160 | . 134 142 | 135 .
T 32.1 30.0 | - 344 | 297 32.6° 28.8 811 28.5 29.9 287
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Electrophoretical Study on Blobdplasma of Healthy Newborns
By '

Chizuko Nagayoshi, Yuji Hashimoto
(Dept. of Pediatrics, Kumamoto Communication Hospital)

Masakazu Ogata
(Dept. of Pediatrics, Kumamoto Univ., Chief; S. Nagano) -

The results of an electropholetical study on 15 healthy newborns, w1th Tlsehus’ apparatus (Type HT-B,
Hitachi made) are as follows:
Pooled plasma were dialyzed for 16-20 hours, before electrophoresis, against 1/20 M phosphate buffer.
. Experimental conditions were were as follows: electric voltage 90-130V., electric current 7.5-11 mA,,
time 45-70 minutes, temperature at 3-16°C., Diagonal-slit angle 25°.
When compared with children, )
1) total.protein showed remarkable decrease,
2) albumin little or no decrease,
3) .globulin remarkable decrease,
4) «-globulin remarkable decrease,
5) B-globulin remarkable decrease,
6) r—globulin little decrease or nothmg,
"~ 7) fibrinogen decrease,
8) A/G, increase,
9) «-G/A, decrease,
'10) ' r-G/A and 7~G/T.P. showed no remarkable differences.
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Elect_rophoretic Studies on Serum-Flbcljlation Tests

By A
Ken Sanbe Hisao Yoshizawa
Kaichi Kitahara Masasada Honda - =
Bu’nichi Saito B Mutsuro Yamanaka

(Department of Internal Medlcme School of Medicine, Keio Umversn:y)

We have uudertaken this experiment to clarify the relationship Fetween serum proteins -and serum’
flocculation tests used as liver function test such as Thymol Turbidity Test, Coalt Reaction, Cephalin’
Cholesterol Flocculation Test and Colloidal Red Test. : - E

Using 77 samples derived from serum of patlents suffering from liver diseases and other dlseases'
we have examined statistically relationships between serum floculation tests and serum proteln fractions
determined by electrophoresis. .

Results obtained were are as follows:

1) Thymol Turbidity Test had the closest p051t1ve correlatmn with total protain concentratlon and
total globuhn and next to these, also less close positive correlation with’ r—-globulin, and negative
- correlation with A/G ratio. . -
Any definite relation to albumin, a—globulin and B-globulin was not found.
2) Cobalt Reaction had the closest positive correlation with serum total protein concentration and
total globulin and next to these, less close negative correlation with «-globulin and A/G ratio.
. We couldn’t recognize definite relationship between the reaction and albumin and B-globulin.
3) We recognized significant paralell relationship between Cephalin Cholesterol Flocculation Test
and decrease in albumin, increase in total globulin and decline of A/G. '
4) We recognized significant paralell _relationship between Colloidal Red Test and increase in total
globulin and that of r-globulin.

'5) - The grade of positiveness of these four serum flocculation tests are thought to be determined
by many kinds of ccmbination of .each serum protein fraction which shows significant relation-
ship. Besides, it can ‘not. be denied that ‘other factors such as qualitative changes in serum
protein and phosphohpld add some effects. :
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Surgical Operation as Stress and its Influence on Electrophoretic
Pattern of Blood Plasma Proteins

Nobuo Suzukl, Masanon Kurnada, Tatsuto Shimizu

(Director: Prof. Iwao Ogawa)

The Research Institute of Environmental Medicine, Nagoya University

Changes in electrophoretic pattern of plasma proteins were studied in 11 cases of thracoplastik
operations from- the standpoint of regarding surgical operation as a stress.- In addition, some . indexes
for adaptation responses (Ogawa’s colloid reaction, Urinary glucose-total- reduction -power-ratio, etc.),
changes of peripheral blood pictures, nitrogen excretion, and nitrogen balance were also studled

The changes in plasma proteins were classified into the following three groups;

A: in which A/G was normal before operation, whereas decrease in Alb. and increase in total
Glob. was obserdev after surgical operation.
B: in which A/G was very low before operation, whereas increase in Alb. and decrease in total
Glob. was observed after operation. i
C: in which A/G was low before operation, whereas decrease in both Alb. and total Glob. was
observed after operation.

In all cases, however, it was' noted that the percentage of r-Glob-fraction was definitely lowered,
suggesting a catabolic effect by the surgical operation. These changes became maximum at the third
day following the operation, when the changes in peripheral blovd picture and all indexes of adaptation
responses were already on the road of recovery while the urinary excretion of nitrogen and the
negative nitrogen kalance were at the highest levels.
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Electrophoretlc Studies on Red Blood Cell Hemolystates

“(On varlous Kmds of Normal Ammals Erythrocytes)

: Teruo Nakazawa .
(Department of Medlcal Faculty of Kyoto University, D1rector Prof M. Maekawa)

‘-Electrophoretic experiments of -red ‘blood -cell hemolystates weve  carried .out on -many .kind's_;of-
~ mnormal animals mamrmalls (human rabbit, goat), aves (cock), reptilia (snake), dmphilia (toad), and pisces
{crucian). : S ‘ -
Results obtained are as follows S
1) About Hb peak
Electrophoretic patterns of human, rabbit, snake and crucian red blood cell hemolysates resembled
~in shape :with, each other, but ‘differd in° mobility. Characteristic was the fact that Hb peak of cock
divided into three parts and that of goat had a special knot. . . )
The knot in Hb peak on ancther patterns seemed to mdlcate the degenaratlon or the dlfference in
the nature of erythrocytes.
2) - About a-component : .
In all examples difference in the moblhty 'of a.component was accompained by that in. the nature of - .
the cell membrane.
) 3) " About c-component
It was remarkable on goat and crucian, but there this peak was not nothmg recognlzed in other
kinds of animals. :
4) About b- component
It is remarkable that this peak was found only in human. =

L o# B LI

EEE, BEEND OREC X 5 i BEE 2 L <

bill]

. ERHHRUERES

THMERT v A F—OPEEDO—k & L, Erythron-al-

lergy (RIJID® DOHEEBEET 5 0, FROBRIEME

DEKEEIBIE LT 2T 5, TRENEL LB ieo
hT ~ESwE Y (Hb) T 55 % RO

%<, ERIC Lo TR Y OE? S SRR B0
T, HHEERR U CRUE O %8 B R SRR
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A d LN, BED SPRCHE L, BLKRE
RIEIE~EZF v € v Th 5B, ﬁ%%b\ﬁﬁtgﬁb, 2L
EBOBEH a BE, Hb X DEWES bEBETH B,
~E/SmEvE a BHEOTEREOER c BETH
%o

1. BEAFRMER 3 #1: —

a BEVSHLEW, o BEBHTLL, Hb B
E@Kﬁﬁﬁ%%b%%bi%bo b BEIEHTHLLEE 1
D, 1 0SB, ®1R0M, a B, Hb &
B, b ZEE k4 -6.89, —2.05, -1.43 X 10~-%cm2volt~Isec™!
(L THAYERTS) Thb, '

2. [FEKmER 2 415

a BEEY, b BEZW GV, Hb RS R

e ¢ BETEHTHL S, GE1IRD
3. FEFMER 3G —— ‘

a BHEHC, b&EHMKL, B2 c BEEH TRV,
(B1R) 2 &H, Hb B0 GHEL, 4 583, -157

Thb, (BE1FHR)

4. FERmER 3 fil; —

a ZRZEWECTHS, b BEEHRD T, Hb BR=457T25
DHEEBIITH S (851 8), a ZE, Hby, Hby, Hbs 0
SERESOEEC X VRO EEL, FERT—F v
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-1.27, -067 Th b, T, B L 7k v Tlik -7.17,
-1.70, -0.97, -0.45 T %, (B513%) -
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Hiih 0 (B1R), 2 BE, Hb BoSEEL, %=,

- HEEOHEER RN, Wintrobe®® i,

-6.42, 098 Th b, (15
6. % 14
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THHCHEL Y E1KD, Hb &, Hb ko 55

B, ki, 215, -162 Thb, (1%

T T 16—
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i %o Hb BIHERI Lo (BB1H) a B, c EH,
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W ow
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DFMCh 5 &% 2 BB, Stern (XHD Br =45 L
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B 1 ERAEEY ORI ML BB
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% 8 E B ® OB KEIEEE | — —
; = &= c &H Hbf,&Hb;{;s || b &
No. 1176 A A 10800%5 ! -6.89 ~2.05 143
No. 5% | I =2 7800 ‘ %= B
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Studies on Rheumatic Heart Diseases by Electrophore51s

Electrophoretic Studies on Human Serum (Plasma)
with Rheumatic Heart Disease

By
Hiroaki Wachi

(Director, Prof. M. Maekawa)
The Third Medical Clinic of Medical Faculty of Kyoto UnlverSIty :

Electrophoretlc analyses of serum (Plasma) protein of rheumatic heart disease were performed, in
order to prove the allergic anibody which has been expected to adhere in 7—globulin.
The results were as follows:
1) In comparison with serum (plasma) protein values of healthy adult which were reported by
foreign authors, a—globulin was smaller and r-globurin was larger, in the present experiments.
2) In 3 instances of 79 patients, T-like peaks appeared, but it was doubtful whether these peaks
appearing between B and r globulin were the allergic antibody or not.

a)

b)

<)

d)

Compensatory valvular diseases :

24 patients were analysed. Protein fraction levels Showed no characteristic changes In
nearly all instances, myocardial damage was proved.
Congestive heart failure :

34 patients were investigated. Generally, albumin decreased and r globumin increased.
In many cases, « and B globulin somewhat increased but in other cases, decreased. In
all cases, myocardial damage was proved.

Myocarditis : co

16 patients were analysed. - Albumin slightly decreased. «~Globulin increased in 8
patients, showed no change in one patient and decreased in 7 patients. B-Globulin was
normal or increased in all cases. 7-Globulin increased in 4 patients, normal in 8 patients
and decreased in 4 patients. Every patient had myocardial damage.

Pericarditis :

5 patients were investigated. Albumin decreased remarkably. «-Globulin increased
remarkably, B-globulin was normal and r-globulin increased. Myocardial damage was
always proved. :

After all, patients with rheumatic heart disease indicated almost always an elevation of 7—
globulin fraction level. Serious cases were ccompanied bay high r-globulin fraction’ level.
3) Patients having myocardial damage showed generally increased r—globulin fraction level.

Vol. 2 No. 1
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4) It was suggested that r-globulin fraction level was often increased in patients who had low

complement in serum.

5) On the tonsillitis as a focal infection, tonsillectomy was made.

After operation, albufnin

increased more, « and 7 globulin decreased more than before.
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2 GO EIEE R R 1603
WA ISR Dt DR
DB LD NI L D
HicBESBEO L&
BEL IR DT, Bk &
BN, BESBED
EREICIE W b D23 % A,
No, 99 » No. 160 1ZFE—A
CIRIERT L BB OBE T h
b MEEFERHICH B, Fic
DEERIEZ Tt 2
BE L UIFRERL Tt
Vo BB, 1 i2ZEEA < « ik
ML TPAMET LT 5,
ZHREE LT Al DETIC
£% T.P. DD LE2 b
%o AJG 1Y 143 1 b 126
D LT\ 5, BRfkEc b
KOFRELI 2 fTh
%o No. 345 12 B & r O]
—2DEDLLE S DOERRED
72 C % %, No. 127, No.
137, No. 205 3.1 5% (5 B 4]
T %, No. 1371, No. 1381
No. 1519 17 — ACHR 4K
BRGr LC o Rk
B, B, B2 » A0S
Thbo Al o, v HMEC BB
w3, Al OB, « O
D1 DB D,

Vel. 2 No.1 -

B 1R BEEABCmMEESSEH

(281)

Sex T.P AL -3 B r A/G
% 62.1 5.7 12.4 19.2
s (64.4~6.08)| (7.1~4.1) (15.1~9.5) [(21.1~17.3) 1.68
i | o=l sy | oms 0.96 145 (L78~158)
(8.15~7.27) g/dl (4.96~4.69) | (0.55~0.82) (1.16~0.73) | (1.62~1.83)
% (61.;3223.0) (76=50) | (4Tb) |(23.050) s
¥ et g, 42 0.47 0.90 160 |1:86~140)
.59~7.21) _;(4.52~4.29) (0.56~0.37)|(1.08~0.71) | (1.70~1.49)
2 F REEAEEBEENE (L) EHSRE
No.| Sex| TRA AL ot | B o | & [T A1 | | B o] & [Tyl A vimit |
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99\ % (763|460 32/12.0\240| 48| || 427|024|092|183| 037 |43 +
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137\ % 871 |465| 5045250 90| | 405|043]126|277 078 |10d] +
60| § |675 |514) 67 9942|718 | 347] 045|087\ 163 a52]  |126] +
05| 3 163 |s41]62136)780| 81 | 341]035\0g6| 173057 143 +
217 § | 964 564 74713768 se3tari\ios e | |18 +
25| ¢ [737]576] 64|128|237 121\ 046|098] 173 133 -
279\ % | 811|555 91|/46|206 450\0.73| 116|167 | -
335| 0 1836 |543| 7435206 | | 453]a61| 101208 8 +
345 ) |8.70 423 93143\ 222\ | 43) 368|001 27\254)  az|am| +
663\ 3 |80 |557) 77118247 445|061\ 094] 197| 125 +
77| ¥ |8.0 |525| 88|155|230 420070124164 m +
910| } |66 |445] 58[21.4|281 293]0.38)141) 185 080 +
812| & |64 |505| 40727325 323|025 087|208 02 +
77200 3 163 |472| 59)195|272 297|037\ 122\ 177 9] +
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13000 % |70 |577| 68)17.6\243 400|047\081| 170 13 +
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73771] % |68 |363\0.1]134|200 362 |069]09/| 1% %) +
1381| % |74 |687)54]122]134 508| 040|050 099 22 +
7397 |62 |$77)117)735| /68 358|0.72|084) .08 13| +
7492 3 |66 |548| 82)750\219 361)054|099| 144 121
7579 & |78 |595| 76|120| 203 | 466059 093|158 4+
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No. [Sex. (g;"gl')‘ Al | @ ] Yy | ¢ (:,% Al | @ B v | ¢ (%‘/1) A/G l‘lg‘i;%
91| & [8.20|44.3| 5.5|14.1]28.0|7.6 3.630.45 1.16 | 2.37 0.62] |0.92| +
167| 9 | 5.66 | 44.4| 7.1| 95315 7.1 2.51|0.40 | 0.54 | 1.78 0.40] | 0.95 | +
168 | 5| 9.04 | 28.8 | 7.4| 74| 48.6 (7.4 2.60 | 0.66 | 0.66 | 4.39 (0.66) | 0.45 | +
256 | 6 | 631 | 43.8 | 7.8 165 | 3.2 2.73 | 0.49 | 1.04 | 2.03 0.76 | +
342 o 897|528 70| 200 190 4.63[0.62 | 1.86 | 1.70 112 +
02| ¢ 671 | 47.9 | 4.5 21.2 | 26.2 3.200.30 | 1.44 | 1.76 091 | +
403 | 8 |7.56( 442 9.4 |14.4 318 3.34|0.71|1.09 | 2.41 o | +
'*;Eé_ S| 7.8[54.9| 6.9/15.5|22.5 B 4.28 | 0.53 [ 1.20 | 1.75 1.21| +
50| | 7.0 511|116 18.6 | 18.6 3.57|0.81 | 1.30 | 1.30 | | - |10¢]| +
m—; 6.6|46.7|10.2 | 22.2 |207| 3.08|0.67|1.47 | 1.37| | |os7| +
589 | 9| 6.6|41.8|145|18.1 |2%5.4| | | 276 095 119|167 | | |o7| +
63| 2| 7.2 |458| 7.9)15.0 | 31.1 3.29 | 0.55 | 1.08 | 2.23 | | |0.84| +
Tesz | 5| 8.948.8| 4.8(20.0 12.4| [1.7] 4.3¢|0.42 | 178 | 1.10| 121 0.95 | +
mle| 70l42 125|420 3.3710.87 | 0.99 | 1.75 0.93 | +
751 9| 72 46.2| 95183 |25.8| | 332 |0.68 |15 1.85| | |0.86| +
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Relationship Between Hb-Concentratidn and Plasma Protein
Concentration in Various Internal Diseases Accompanied
by Hypohemoglobinemia

Koichi Murakoshi
Shizuo Tojo

Yurie Yoshiwara
Tokuo Suzuki

Medical Foculty of the Chiba University
(Director Prof. Norio Ishikaw)

We studied the relationship between Hb-concentration and plasma protein concentration of nine

healthy people and 37 patients.

The blood were taken early in the morning when hungry. Concentra-

tion of total plasma protein and homoglobin were measured by cupric sulfate method. Electrophoretlcal
analyses were carried out with Tiselius apparatus using microcell.
According to Hb-concentration, we classified patients into two groups, A in which it is higher than

8g/dl and B in which it is smaller than 9.5 g/dl.

Significant correlation between Hb concentration and total protein concentration was not recognized
in healthy group but it was recognized as negative in A group and as positive in B Group.

No significant correlations between Hb-concentration and protein fractions were recognized in healthy.
and A group, but in B group, total globulin, fibrinogen, and 8-globulin had positive significant correlation

with Hb-concentration.

Hypoalbuminemia was accompanied by hypcohemoglobinemia.

When decrease of Hb-concentration

was slight, total protein increased but when Hb-concentration decreased moderately, total protein

decreased with Hb-concentration.
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2 123 g/dl LITL hET
L a o TP.(81E)
SN A5 TBRRRE = DRIR
R Hb MRE0N (R
ik B LT Hb R
8.0%/dl Lk (A (%3

B 1%k EEAO Hb EEL mfiEEEE

Hb T.P. Alb. T.Glob. @ 8 v ®
| g/l g/dl g/dl g/dl g/dl. g/dl g/dl g/dl
®wo B 13.2 8.54 4.78 3.05 0.56 1.8 | 1.46 0.7
#=0 & 15.4 8.22 4.68 2.96 1.04 1.25 0.67 0.58
mO 8 15.0 7.77 5.80 - -1.66 0.33 0.81 0.52 0.31
®O & 14.2 9.45 5.14 3.00 0.95 1.16 0.89 1.31%
x0 & 13.2 8.75 5.81 2.38 0.56 0.70 1.12 0.56
%0 ¢ 14.2 9.41 5.85 2.94 0.65 0.94 1.35 0.62
EO.Q | 128 . 8.08 5.61 2.00 0.33 0.79 |. 0.88 0.46
AO Q 12.3 8.09 4.10 3.35 0.67 1.09 1.59 0.65
#=0O 8 14.8 7.52 6.13 1.23 0.20 0.59 0.44 0.16
B 2 ka AEEAEO Hb BE nFRSEE (BRob354E)
Bom|® oM & | No | REAR | G | K s e
. . |1 14/W 1.40 264 10.6. 7.13
" kOGS |F & % 2 19/K 1:34 290 11.3 7.49
: . -3 17/% 1.38 1.34 5.2 8.10
& | WO &) mAETHERAN 4 1/ 1.38 208 8.4 8.54
FlwOQ|F ®m%E® 5 26/ 1.31 224 8.4 8.64
M| MO S| WMk 6 21/x 1.30 291 11.0 8.22
& | EO §| BEOABR 7 18/x 1.24 192 6.8 6.85
g | BOQ MKERmBEE| 8 7/ 1.24 197 7.2 6.62%
%0 Q| +tTHmBmaE| 9 9/x 1.23 296 10.7 7.91
BO QB # B x| 10 25/ 1.20 203 7.1 6.95
/0 Q| F ® £ E| 1 27/M 1.14 280 9.3 9.54
# O | FHESRERE | 12 22/X 1.13 358 11.9 7.44
#£O S|/ ®m 2z | 13 s/m | 1.12 376 12.3 8.25
HO Q|® £ % |m, U 24/7 1.08 388 11.6 8.30
F | FO 9 toRBEE| 15 8y 107 305 9.7 | 815
. KO /| M Pk & 5E| 16 4K 1.06 197 5.9 6.77%
TO & Hspttmma | 17 2/W 1.07 255 7.8 7.96%*
%= HO M m H|| 18 2.5/ "1.06 T 401 12.3 7.91
HO 9|4 M| M | 19 1/m 1.05 315 9.7 | 5.22
BO S| +ommBmE | 20 26/ " 1.05 388 11.6 8.30
& | B O 5 mAETHREAN | 21 17/% 0.99 137 4.0 6.60
B O & EEEmORBE | 22 10/v 0.98° C275 8.0 9.28
23 19/x 1.07 339 10.6 8.07
w | O Q| EEEUABE | 24 6/X | 0.9 302 8.4 R
o 25 22/% 1.00 289 11.4 7.25
WO Q| B & B 2 19/x 0.93 308 8.4 8.22
& | RO 9| TommBmE| 27 28/X 0.93 345 9.5 9.20
BO R &K B x #m| 28 18/V 0.93 462 11.8 8.45
BO Q| MEBETEE| 20 7/% 0.89 341 8.8 9.39%*
- 30 28X 1.11 330 9.0 9.00%*
4 O.8 | BAETERAD | 21 7/x. 0.89 1T 3.9 . 8.03
B O Q| BaTEmAn | 32 18/x 0.89 288 8.8 6.80
WO Q| m  FE| 33 10/w 0.88 380 9.7 8.04
FEO 5|8 B kK| A 5/1- 0.87 400 10.1 6.50
O Q| BEELHEE | 3B 22/K 0.85 224 5.4 8.03
BO ? | #EBTEE| 36 6/% 0:82° 346 8.2 10.08%%
15 37 30/K 0.81 360 8.2 8.89
O | BEALAEE | 38 7/x ©0.81 410 10.0 8. 00%kx
B | TO §| Bzkikmmsg| 39 20/K 0.69 362 7.2 - 8.11%%
O QB o B & 40 20/% - 0.69 290 5.4.. 7.40
| HO S| FBRF2 =] 4 22/% 0.68 387 7.7 8.16
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# | O 9| M | 42 21/¥ 0.65 482 9.0 | Fa) 30flx Hb JREES
T E20 {1H Jiiis » 43 21/ 0.64 401 7.4 . .6.00. g/d_‘l 'k 5g/d1 FElEj (B ﬁ)
) 44 . 26/ - 0.67 . 439 8.6 7.93 (% 3 ib) 25 {5{]@.2 ﬁ&l
E O 5,1: IO R R B RESR 4%5 12/W 0.60 207 3.7 7.30 %H"’C@%}Lﬁ:o C@%’%
‘I‘Z?ER%HBE? . 46 2/x 0.78 - 305 6.0 6.60 Hb %ﬁc‘; Tp. jﬁ():??-?:’x‘
*, ke ke B IR—SEGIThH B0 Fi 115 M ba@Eadtt, 0.85 T2 ECRETOME EARRAM IMEEEEEE » OFHEISREL
Lizo wRDD LEGEOIL T
# 2 %D AWKEO Hb BE: mEEEEE RLOK\HE HIb BRI AFFC: TP
. ‘ L BEREOMIERIC BECIL
B OE| B OB % No. | MEAR | G | FUK B wdr TP. §8 Glob., 8., Fib.%
MO Q| & & x oW A | a| wy 1.20 426 16.1 1 CREOMBZMELR, K
: ) 48 2/u 1.08 440 13.8 9.55 DI EHEE 150
BOQ| & 7 v — ¥ 49 5/ 1.14 448 14.9 5.32 y= —0.78 +16.29 (AR
TP.) (z: %€ y: Hb %
K4 '
y=064s+251 (B#E T.P.)
y=0482+7.32 (B#E B)
y=0.342+6.29 (BEHE Glob.)
& I y=0.38:+7.41 (B Fib) ,
i Te 3. Bz o¥RoRTinc i, ABTIEHbD
.ol Do T TP ML OBRICH 528, BE
0 . TSR Hb ofico>n ¢ TP dA>+ 5 HEDE
, ", tRich %o ABWREZEL T4 & Hb SMEEICEDT
K 7 . ] - LEE TP B EF LT, ERIELHRLEOBENS
T ‘ 0 R Wy, i Hb 2383 Bk, TP D L CTIEET)
é d AP ELRLTERS
2 7 [ e . 4. Br, FEASEEE L OMREY Roc(E43R)
E . AETiL Alb, Glob., Fib. \WShOLTE & b HEDH
S 6 . B975 < BETILER Glob., B, Fib. ICHEDOMBINAD
) o e izt Alb. CHAEROHEEIIR bhesok, i
5 : % ESHIC Hb BER Hb BEIMETLT 554
_ (9.5 g/dl BIF) Citi& Glob. JEETHZE Fib. J5E & 13
‘ RO BURICHEBE LT 5 b 0 L B2 bhBICKL
, T, Alb. % Hb EEROOBREMMCH I b LT,
g m;% Egg %j’ 0 722 CA—REE TS LT 5 0 ORI © B 1%
% 1 B Hbi M X AVE SREEL O Glob. I LIBETH A
R AN BIFR IV. BEEVICESR
®AR  EEALCCHEERS (AR, BE) A5 Hb EEL L“f@ﬁ“f - RBOSE
MUHETR A & oo AR Hb ASERERDS S 2 &I
, TP. ML T 528, %
o N T.P. Alb. | T-Glob| @ B v g PRI & S5
73 B A 9 | —0.058 0.091 0.046 0.020 | —0.045 0.345 0.224 Alb. J:E$7ﬁ9\tt < ‘GIOb"
A 2 30 ~0.490 | —0.056| —0.213 | —0.195 | —0.159 | —0.135 —0.284 Fib. DR KD Eat
B B 25 0.566 | 0.252 | 0.3 | 0.163 | 0.494 0.56| 0.4 EALNThD, BHELR
1 UUTOBRETER  * 5 HUTORRETHE <, Glob. O¥EssEILFib.
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B 3 ka A7 (Hb B 8.0g/dl LLEDE) 3041
No. Hb T.P. Alb. | Glob. | @& B ¥ @

g/dl g/dl g/dl s/dl g/dl g/dl |  g/dl g/dl
1 10.6 7.13 1.23 5.37 0.35 0.41 4.61 0.54
2 11.3 7.49 1.74 4.93 0.47 0.73 3.73 0.82
4 8.4 8.54. 4.62 3.31 0.75 0.97 1.59 0.60
5 8.4 8.64 2.24 | 4.81 0.26 1.02 3.53 1.50
6 11.0 8.22 3.72 3.76 0.60 0.81 2.35 0.74
9 10.7 7.91 | 3.7 3.67 0.55 0.85 2.27 0.47
11 9.3 9.57 3.12 5.22 0.62 1.40 3.20 1.24
12 11.9 7.44 4.47 2.38 |  0.36 0.87 1.15 0.58
13 12.3 8.25 3.42 4.03 0.83 1.30 1.90 0.81
14 11.6 8.30 4.17 2.89 0.72 1.43 0.74 0.65
15 9.7 8.15 3.06 4.38 0.56 | . 0.55 3.27 0.71
34 10.1 6.50 3.01 2.91 0.64 1.27 1.00 0.64
18 12.3 7.91 2.13 5.06 0.60 | 0.69 3.77 0.74
20 11.6 8.30 2.35 4.93 0.56 0.85 3.52 1.02
22 8.0 9.28 4.16 4.19 0.70 0.97 2.52 0.92
23 10.7 8.07 3.21 4.24 0.77 1.02 2.45 0.63
24 8.4 8.51 1.86 5.64 0.87 0.87 3.90 0.97
25 11.4 7.25 4.11 2.57 0.49 1.06 1.02 0.57
26 8.4 8.22 4.40- 3.04 0.53 0.93 1.58 0.78
27 9.5 '9.20 4.56 3.64 0.68 0.79 2.17 0.98
28 11.8 8.45 1.64 6.19 0.57 0.41 5.21 0.65
33 9.7 | - 8.04 4.41 3.08 0.48 0.90 1.70 0.50
32 8.8 6.80 3.4 2.91 0.53 1.18 1.20 0.50
29° 8.8 9.39 3.09 5.33 0.73 0.85 3.75 | . 0.97
30 9.0 9.00 2.12 6.12 0.68 0.65 3.79 0.77
36 8.2 10.08 2.11 7.74 0.84 1.11 5.34 0.79
37 8.2 8.89 2.12 5.90 0.60 0.94 4.36 0.86
38 10.0 8.00 3.33 4.10 0.62 0.76 2.70 0.57
42 9.0 9.51 4.85 3.56 0.55 1.09 1.92 1.09
44 8.6 7.93 2.62 4.37 0.63 1.37 1.37 0.93

E 3 &b B# (Hb BEE 9.6 g/dl LLTOED 254
Noo | ga | wal | wdl | WE | ga | da | da | dJa
3’ 5.2 8.10 4.33 3.02 0.91 0.71 1.40 0.75
4 8.4 8.54 4.62 3.31 0.75 0.97 1.59 0.60
5 8.4 8.64 2.24 4.81 0.26 1.02 3.53 1.50
7 6.8 6.85 3.14 3.15 0.38 0.66 2.11 0.56
8 7.2 6.62 2.16 3.92 0.41 0.73 2.78 0.54
11 9.3 9.57 3.12 5.22 0.62 1.40 2.20 1.24
16 7.8 7.96 3.98 3.56 0.89 1.09 1.58 0.42
17 5.9 6.77 |  1.05 5.35 0.34 0.27 4.74 0.38
22 8.0 9.28 4.16 4.19 0.70 0.97 2.52 0.92
24 8.4 8.51 1.86 5.64 0.87 0.87 3.90 0.97
26 8.4 8.22 4.40 3.04 0.53 0.93 1.58 0.78
27 9.5 9.20 4.56 3.64 0.68 0.79 2.17 0.98
29 8.8 9.39 3.09 5.33 0.73 0.85 3.75 0.97
30 9.0 9.00 2.12 6.12 0.68 0.65 4.79 0.77
32 8.8 6.80 3.44 2.91 0.53 1.18 1.20 0.50
35 5.4 8.03 1.37 6.14 0.34 0.50 5.20 0.54
36 8.2 10.08 2.11 7.74 0.84 1.1 5.34 0.79
37 8.2 8.89 2.12 5.90 0.60 0.94 4.36 0.86
39 7.2 8.11 2.30 5.05 0.63 0.67 3.75 0.75
40 5.4 7.40 3.80 2.97 0.73 1.01 1.23 | " 0.63
41 7.7 8.16 2.70 4.17 0.85 0.68 2.64 1.30
42 9.0 9.51 4.85 3.56 0.55 1.09 1.92 1.09
43 7.4 6.00 2.52 2.80 0.71 0.51 1.58 0.68
44 8.6 7.93 2.62 4.37 0.63 1.37 2.37 0.93
47 6.8 6.60 3.94 2.10 0.33 0.63 114 0.57

e

DERIVBDTH B, HbH
T.P. i3 Glob. & X >CEEINS
DTHBo

Bl ko Z &b ARHER D% <
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TRBAR, MEREREITE AR
Eic Z hiesd LT3 LTide
FTRENEL, BHBE O mkic
Glob. 3% DR BB RT L D
ThbdLE2 5, LMLT, Hb
EMET$% & &1k Alb. JEEL R
T4 % A EUYERBIRIZ o\ o

Faksr ey, BEE]EED
g O SR A R < BB
Z) o .
AGRAT, # 3 HBELKKEPE S
CHELLHEYEZELL-LDOTEH
Bo

APIFEL AR ET R B X
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s 5y
(1) Winlenskie BEZD %4
1:56

(2) byons EZDhwWZ3:3 -

(3 FH EEHRZE:ED

& ErkH, BB, B, HRAB
Mgk 88% 47

(B) fEA HARBER 89%
28

(6) /ANE HAEAFRE 23% 148

(D B EEHEEEL

E W8 ®E b B



(291)

I—F» €4 /ﬁc—}ﬂéﬂ 73"%)‘6

%REEEE®@

TREN 2841 kT

R
B E,m;

An Electrophoretic Study of the Alteration in Serum Protem of
Rabbits Administered with Iodo casein

Tomlo Sase

the Department of BlOChemIStI‘Y, Faculty of Med1c1ne, Umversxty of Tokyo

Daijly subcutaneous injection into young rabbits of 0.5cc of 3 / 1odo casein in NaHCO, buffer (pH

2.8) was continued for seven days.
before and after the injection.
The results obtained were as follows:

Electrophoretical analyses were made on the sera of the rabbits -

‘

1. Serum albumin decreased, alpha-globuin mcreased and gamma-g]oulm increased Shghtly after

the injection of iodo-casein.

2. Separaticn of albumin and alpha-globulin peaks in normal rabblt serum is generally incomplete
" when electrophosesis is performed using phosphate buffer at pH 8.0. Separation of the above
two peaks in rabbit bloocd serum was found to be complete under the same circumstances after

the injection of iodo-casein.

L -

mj

EX pgif;%j~<§EHA& in vitro T FS'@:‘T 50 -

Ludwig, .von Mutzenbecher (1939) X Hofmeister
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Ty ORFICTEDE, HEA ViMBOBEEC T
6&;%@%nVVOAﬁimﬂLE*Fmﬁmmﬁé
VA v x Y OFFEEOHNKTHDIEN
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DYEF S ANEN GOl a—Fh ¥ vikH, FE%
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BRIy RITEIC CR L, BREKEEC L b 2 0ER
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Fractionation of Antihorse Sera against Diphtheria ‘Toxin and
Pertussis Bacillus by Salting-out and Electrophoresis

By

- Kyoko Okimoto
Department of Blochemlstry, Faculty of Medlcme, University, of Tokyo

Antlsera agdinst diphthéria toxin and perms:,rs bacillus were fractlonated by saltmg out at - various:
concentrations of sodium  sulfate. Supernatants and precipitates were. separated by filtration. 'Phe
precipitates were washed .with the same concentrations of sodium sulfate solution, dlalyaed acalnst

' running water for 24 hours and against the phosphate buffer used for the electrophoresis for 16 hours.
The preapltates thus treated and the supernatants were-analysed by -electrophoresis. - - ;
The antibody titer of the diphtheria antitoxin was determined. by the flocculation’ test and the
_ intracutaneous reaction in rabb1t>, while the antibody titer of the pertussis antlsera was estlmated by
__the agglutination test.

A prominent peak, mamed T by Tlsehu>, was ob:erved by the electrophore31s of the d1phther1a
antiserum, and a large r.-peak in pertussis antlserum According to the results of the fractionation
experiments, the diphtheria antitoxin appears to be found mainly in T component, while the pertussis
agglutinin in r.-globulin. The former was precipitated almost completely at 18 g/dl concentration of
sodium sulfate -but verv little at 12 g/dl while the latter was prec1p1tated apparently at 12 g/dl and

- completely at 16. g/dl.
Thus the physicochemical propertxe: of antibody melecules, that 1s, the solubility in concentrated salt

" solution and the electrophoretic mobility, were found to differ strikingly in different kinds of antigen. ..
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An experimental Study on the- “lelation between Serum Protain
Constituents and Takata’s Reaction

By

Kenji Sumitomo
(Director : Prof. Nagayuki Yoshida)

Department of Bacteriology, School of Medicine, Tokushima University

In order to clarify some relations between serum constituents and Takata’s reaction, experiments were
carried out employmo sera of different patients and various serum fractions prepared by electro-
phoretic method and Na~SO4—sa1t1ng .out method. Summary of the results obtained are as follows.

1. In the course of titration with Takata’s reagent, r-globulin required the least volume of the reagent
to cause a precipitation, then a—, B-globulin followed next, and albumin consumed the most
quantity of the reagent in comparison with the other preceeding two fractions

2. Generally, the more y-globulin and the less albumin the sernm contams the more they inclined
to present stronger reaction in the Takata’s reaction.

3. Ratio of’ protein constituents in serum was considered to be one of the governing factors for

_ the out-come of Takata’s reaction, but the reaction was not influenced by the protein concentra-
tion of serum.

4. Results of Takata-Domoto’s reaction were influenced by both the ratio of protein constituents
and the protein concentration of serum.

5. Colour changed from pink to violet with increase in the serum protein concentration in the’
course of Tadata’s reaction. . Pink colour more or less faded away with the time. The protain
concentration in serum at the turning point from pink to violet stayed around 0.1 % regardless
of protein constituents in serum.

6. Ratio of protein constituents did not always endorse the out.come of Takata’s reaction when
the serum of some patient were employed. This exceptional phenomena are presumed to be
caused by the factors other than the ratio of serum protein constituents.

7. Particles precipitated in the serum containing a large quantity or r—globulin was gross in size,
however, the other serum proteins produced fine particle when precipitated.’
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