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~ Serum protein of pulmonary tuberculosis
o By |
(Director Prof. Toshiaki Ebina)
.~ Haruo Kanagami
(The Research Instltute for Tuberculosis and Leprosy, Tohoku Umverlty)

I carried out the electrophoretlc analyses of serum protein of pulmonary tuberculosm, and studled
about the following subjects. '

1. Serum protein and the classification of pulmonary tuberculosis.

2. Serum protein and the blood cell sedimentation rate.

3. The variation of serum protein of tuberculous patients treated with chemotherapy and surcrlcal
treatment.

4. Relation between r-globulin and tuberculin test.
5. -Relation between r—globulin and lympocytes.

6. Serum protein and prognosis of patient.

7. On serogram Wthh is the 51mp]e method to express the value of serum protein fraction.
' The electrophoretin analys1s of serum protein is very important method to know the extent of

disease, prognosis and effect’ of chemotherapy.
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On the New Graphlcal Expression of Plasma Proteln Fractlon
‘ -—prov1s1onally called ° Agogram
By Hideyuki Ariga, Sadahiko Akai, Hiroshi. Fukai
(Dept. of- Surgery, Niigata Univ., Med. College.)
(Director Prot. Mizuho Nakata) '

JResults, which are obtained by électrophoretical method, have too many factors to -he expressed in a

simple manner,
results; they are:

At least, three factors must be considered in the explanation of electrophoretlc
1) there are four or five components to express serum, protein fractions (Alb.,

a-Glob., - f~Glob. and r-Glob) or ‘plasma fractions (serutja components plus fibrinogen), 2) electrophore-
‘tic pattern must be disscusséd from vorious points of view, nomely, an alternation in forms and
mobilities from the regular plasma or serum components, or an appearances of unusual component,’
3) it is difficult to comprehend the increase or decrease by sinply observmg the numerlcal changes

of ‘protein fractions.

© Agogram ‘and Serogram, designed by K. Honda et al and H. Kanagam1 et-al, -are new excellent
.graphical expressions of electrophoretical serum protein components, taking into account .factors 1) and

3) ment1oned above,

We disscussed Hond’s Agogram and revised it and designed “Agogram ”.

There are some differences between these two expressmns a) “Agogram” uses percentage to express

- 'the eléctrophoretic values. "Because, we can obtain only percentage of protein fraction directly from
the pattern, but not each protein concentration (g/dl) as applied in Agogram. And it is one of the

" charactsristics of the electrophoresis that we can catch correlational ratios of protein components.
Moreover, it is liable to produce errors to convert percentage of fraction into concentration values of

each componeénts,

b) Agogram express the values of increase or decrease of components.

But normal

protein fraction has each different level, and for example, when both ¢ and r-Glob. 'increased 109,
Agogram will express the increase of both components in the same degree, in spite of the fact that
percentagec in increase in ¢—component is much larger thanthat in y-Glob, Accordingly our “Agogram”
expresses the ratio of increase 6r, decrease calculated by the following formula:

.AB
A

-x100=Ratio of increase or decrease

A: value of normal subjects (%)

B: value of the miaterial

We applied this “Agogram” in clinical use together with the electrophoret1c pattern and the Values of
each’ componenta, and could make easier and clearer interpretation of the protein fluctuations of pre~and
post- operatlve period, carcinomas and various liver diseases.
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Studies on Plasma Proteins
..('I) On Harkness’ plasma Protein Equilibrium Factor
o By Yésuhiko Sigematsu ,
(Department of PhysiQIogy,-Yamaguchi Pi'efectural' Medicall College; Ube.)

Characters of Harkness’ plasma protein equilibrium factor, K, was discussed from theoretical
point of view and the. results were summarized as follows:

1. Harkness have taken into account for his K(HD only three fractlons, albumm (A4), total globulin
(G), and fibrinogen (F). It was made clear, however, that K could be generalized to our K, in
which all fractions of plasma proteins were taken into consideration, .and K was dependent on only

" percent composition of plasma protein fractions, being defined as follows

K=a%%« ‘qa - (/B gz ffn B

-where ~ antatB+r+fa=a+ge+gs +9r +f=1 and 100a; 100g«, etc. were percentage of .4-fraction,
a-G-fraction, etc., respectively, whose normal averages were expressed by an, @, etc.,, i.e. the set of ex-
ponent indices.

2. Tt ‘was shown theoretlcally that K or K{D was maximum for normal plasma, and its deviation
from the normal value, K, or K.(D, for pathological plasma always occured in the direction of dimi-
nution of the K value. Effects of analytical errors in fractionation upon K or KD value were also
discussed and Harkness’ claim that K increased in initial stage of dlseases, then decreased in later
stage, was criticized. .

3. In order to express ‘the dev1at10n of K from K,, the author 1ntroduced a quantlty, Q, deviation
factor of plasma protein. equlibrium, which was given as follows: :

' Q=2 (deviation of each fraction (%) from its normal value) X (its rate of devxatlon)

* It was shown, then, that K was a sort of geometrical mean with weighting factors of 25 composition of
plasma protein fractions and Q- was proportional to its variance. It seemed therefore unnecessary to
assume a dissociable complex protein as Harkness has done and the use of Q, instead of K, was more

' reasonable and more convenient to indicate a change in state of plasma protein composition.

4. The constitution of exponent indices in expression in K, i. e. welghtlng factors for gemetrical

' mean, was discussed. - .

5. From the general .aspects of mu1t1p1e equilibrium systems we concluded that QO was an index of
the deviation of qualitative equilibrium state of plasma protein from normal standard state, assuming
quantitative and qualitative equilibrium between each fractions, the former of which’ was given by total
amount of plasma proteins.
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Electrophoiretic_ Measurements at Low Concentrations
o By Nobuo Ui and Itaru Watanabe -
(Institute of Science and Technology, University of Tokyo)

Measurements of electrophoretic mobilities have contributed much to our understanding of the
nature of proteins and other biologically important substances. The techniques usually employed,
however, make use of optical methods and .require a large amount os substances. so that the method
«cannot at present be generally used. .

In this paper an attempt is described to determine electrophoretlc mobilities at low concentratmns._
Mobilities can be caluculated by deétermining average concentrations of solute in upper (ascendlng) and
lower (descending) limbs: by appropriate analytical methods after the isolation of the four rsections: of -
ordinary Tiselius-type electrophoretic cell.

Mobilities of desoxypentose nucleic acid of herring sperm were measured in pho;phate buffer at pH
7.7 and ionic strength 0.2 in concentration range 0.5-0.005% by measuring ultraviolet absorption at
258mu and found to’ be abcut —16x10-% cm?/sec. volt, which agrees very well with ‘those obtained by
an optical tiethod. ‘In the case of E.- coli bacteriophages T3 and T4, measurements were made at
concentrations of about 107—108 phages/cc (about 10—6%) by determining the number of phages by a
plaque method and found to be about —Fx10—5 cm?/sec. volt.

It may be concluded that this method is very useful especially in biclogical studies, though the errors

are still larger in these experiments than in the usual opiical “electrophoretic measurements.
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BEESLCRS bR, L REOER—BT 5%

%o _

LI 0B i 1B B e X VKBRS
Hiefdd 2%, Wihd pH 7.7, #=02 OBBERER
%mV,0H3®Eﬁﬁ¢@%%%ﬁ0ko%§§§a
LTk 0°C COMEEA AN TH 20 DEH LER
KEINSEIEL 0°C DETEH %,

IL B & & 8

(1) FYFEIRYF—RERTORS

%@E+#%%ﬁ?i&ﬁok??#§&vr—x&
@(DNA)@ AR HR IR b b 0.00175 RREEOH
Ef%ﬁ%ﬁ5_azf%5#%,;@f&fﬁ%ﬁ&
EOBERIKE T %0

%;Lm«/yv/DUﬁo%%%Eﬁ%mw 258
my DWCFREE R LT e A ORI OB BB Y &
V VR AT S RN TR LR
BRIFET A2 Ltk B, BV 2 vORDIY Y =
VP )RRl LT L FOBIRST B BN
e LTV B ERr 7 > VRS T55% bis LoBEE L C
BN L BEOBEYE TS 2 LINERTE S,

1 RICILIBET T O TIRECHARE s DR\ HEREIC 28
FCOBOEE COIBEELTL, WETREOSE
VEEBETRRE & 5 ERAESEIEY bR L, DN
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TZOHBEEFC BOCHE LT 5o VAR 7 7
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" S X AU (258 mu D RIS v ) — U yER X BHE
C4/Co Cn/Co 114 X 105 upxX10° AuX15° up % 107
0.5% " 0.449 0.455 —16.1 ~16.3 -17.2 —16.1
0.05% 0.465 043, —16.2 —15.3 (—17.0) (-17.2)
0.005% 0.502 10434 —17.7 —15.4

* e IR EY € ) > kT T FRIRET 5 & ,250 me A5 300 mu DR TEIGER S k% 0.05 DREAES LB, KER
THWRS V3> 2 ) — 20T 0.01 BETH 5. BEORR TR IIE ERTHT L 3Ex bhinw BB O I OBk 280 mun
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A x—@j:ﬁ%bi\/\?b@% “transference method” (HEs 88)
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HEE BRI bIUSE OB CER KB S B OfE
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HHHRTZ LR TE Lo X BRI
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LoTHE SRR, HiE 280 mu AR & O&
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AR DALE BT ) BEE OB DT ST D L/ha
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F AT DO RO T DRIE b — > DM
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Iv. & E
| Tiselivs HOMMBEAB© V% £ OF EHNT, 4

EOIR ~277IVF7 y—VORBECRILE ﬁ%@?%ﬁﬁ
PEEREEIRE, pH 7.7, #=02, 0°C

| WM OB (77— Ve TRIKE B BB (cm?fsec. volt)
‘ ’{ Co ‘ Ca Cp 14 X107 - UuUp ><‘105 .
 1.00x10° | 48 x108 6.2 165 —5.5 ~52 - - —53
, } 3.3 %107 . 1.00% 107 2.2% 107 . —46 ~5.8 —5.2
Ty | 7.6 %107 |80 X107 43107 —4.6 —5.9 —5.3
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Studles on Rabbit Antibodies by Electrophores1s and
Quantitative Precipitin- Method

» "By M. Ogata
- (Department. of- Hygiene, Medical School of Okayama University)

1) Employing Heiderberger’s method, the author studied quantitative precipicin .reactions in electro-
»phoretlcally simple antigen Systems (veast polysaccharide, crystalline hens egg alubumin, crystalhne
" horse serum albumine, bovine serum and pseudoglobulin, bovin thyroglobulin and Proteus X19 Systems)

2) - The antibody/antigen ratio in equxvalence zone obtained by the immunological method by means
" of succesive injection of a small quantlty of antigen, was higher than that obtained- by the normal

immune method

3) The reaction equatlons were characteristic in each of the antlgens, I was able to divide them into
polysaccharide, albumin, globulin and bacteria systems.

Generally, the ratio AbN/Ag N in the precipitate in’ equ1valence zone showed a tendency to be

larger the larger the molecular wight of the antigens.

4) Calculatmg thé molecnlar ratio of specific prec1p1tate in equivalence zone, by means of antibody
Nfantigen N which ‘I measured, and also using the khown molecular welght of antigen and antlbody,

we obtained the followmg results, .

Crystalline hens_egg albumin 2.7
- Crystalline horse. serum albumin 46 .
. Bovine thyroglobulm 12.2

5) I found that antlbody -quantity calculated by quan’utathe prempfun method agreed W1th antlbody
quantity calculated by electrophoretic method, and we ‘easured ant1body quantlty in 1mmune serum

globulin by two different methods.
The results were as follows.

Yeast polysauharide ; 18- 6—305 2, crystalline hens egg albumin : 17- 5———349 crystalhne harse serum
albumm 25.4—34.1 25, y-pseudo globulln 21.1 2%, and Thyroglobulm 5 19.7 2.
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— I RIS AR < Tayler Culbertson Heide-
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AR LI-SDThY, Hagedorn Jensen BT X 58
JEFIvE 110 B R & LT 99.4% (HKE 2 3 1
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91.82 A» 8225 FEEETh0C, FLEEL 50 BE OFFE O
fER—-EORSTHOMEES & L KB RC n DT,
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4.9 CERER Lo d D% AV ic BRIKEIWNTIL FaA Y
BEkTthy, SEEIR —54x10~°% cm® volt™!sec™

Tholeo Ar Az %ﬂj@ﬁ:ﬁﬁ'ﬁbﬁ\ﬁéﬁi@o L b Th
5o

(4) Thyroglobulm o

ﬁ[—“ﬁﬂﬁ(ﬁ;’i’fﬂ]@ Po—R X ‘9 Heldelberger Palmar o

&Tﬁkﬁgéfflﬁ{ﬂ L, Toluol [fifigts, MK
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BIRHUR 258, BHUR, 27 5 HRET, REEAFR

JE%U] 12 uhlenhut {& 1000 g (BIRE) Thotog
(59 4fiFE B,r-Pseudglobulin

B-Pseudglobulin 1% 5000mE gk b 0°C KL iR .

T Rotating membran method 12 X % 1.64 Mol 2.05
Mol 73#[%Eic 1.78 Mol CIgE L i 7](#&%7&‘“@%
i 1.60 Mol CIH S 87 EiE% 1.70 Mol G X &
BT Lo = OKIETVL B-globulin 65.8% 7-globulin

34.125 Tl T OEFZ BRIKEIIC 8 [ 6 Bl

BXa <, O Ld DT, B-globulin 946% M

MELH L
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- (2) BEEE ' '
FEHPEIIEERE B-globulin, Thyroglobulin KNI
TEOLE AN T &R R B S (FH Uies

TSR OB
— 5 —

H5HEE 1] 10mg N 15EZE K 0 Kabat 12 X %

WK oo BRI ER IR Y

(IIER) KO Y10 (Thyroglobulin 58) %\ iz,

(3) HMEMERE

Heiderbeiger Kabat OFEIZHED7z, micro Kjeldal
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ppEN MR FER mgN

ADN P U mg
g
Ro=Ze

W~ R
AG | pptN | ADN|] R FN’I ST
0.02] 0.17, | [ | 8.2 | 0.15;) EXB
0.04| 0.31 " 7.75 | 0.30, ExB
0.06 | 0.41 7 16.8510.42 | EXBZ
0.08 0.51c | " [6.45 | 0.4, ExXB -
0.10 | 0585 | " [5.85 | 0.56 | EXB
0.12 | 0.662 | " |[5.52 | 0.645| EXB
014 | 0.71s | 7 [543 | 0.7 | T
0.16 | 0.744 | 7 | 4.6, | 0.74 | (—
018 0.72 | 7 |40 [0.73| G+B
0.20| 0.66 | 7 33 | 070 G+B
AbN=8.4DW —24DW?2
Abpr=52.6DW—919DW2
WMEEEHEA
002 ] 0.9 £@ 105 EXB
0.04| 032 | 7 | 8.2 EXB_
0.06 | 0.45 | 7.5 EXB
0.087056 | ” | 7.0 EXB-
" 6.5 ExXB
" £.3 ExB_
" 176.3 ExB
" 5.7 B+G
W —24DW2
W—919DW2
70 | 10.8 EXB
"85 ExB_
" 7.6 EXB_
" 6.2 EXB_
" 5.5 ExB_
" 5.2 ExB
v 4.84 ()
i 4.4¢ ExXG
W—26DW2
Abpr=66.4DW-—1009DW2
EFuynFY R
0.0 ] 0.075 | 0.06s 6:4 | | ExB
0.03 | 0.17 | 0.14 i EXB
0.06 | 0.28 | 0.22 | EXB
0.07 | 0.31s | 0.245' 3.5 —
0.09 | 0.35 | 0.26 | 2.9 ()
011 |70.37 | 0.26| 2.4 | EXG
0.3 0.35 | 0.22 1 1.7 | ExG
AbN=5.5An—31Anz
0.01 | 0.066 | 0.055| 5.6 | 0.07 | ExB
70.02| 0.2 |00 | 5.1|0.13 | EXB
0.03 | 0.16 | 0.13 | 4.3 | 0.15¢] EXDB
0.04170.20 [0.16| 4.0 | 0.19 EXB
0.05[70.21 [0.16 | 3.2 [0.21s (—
0.06 | 0.23 [0.17 | 2.8 [0.24 | (—
0,07 | 0.22, |0.15, 2.2/ 0.23 | ExXG
ADN=6.2An—56.4An2
"
0.075 | 0.065 6.5 Ex B
0.13 | 0.1i | 5.3 BxB
0.164 | 0.134) 4.6 ExB_
0.19, | 0.15,] 3.9 (G2
0.22 | 0.16 | 3.2 (&)
0,06 | 0216 | 0.156] 2.6 | B+G
ALN=7.2An—75Anz2
Proteus Xio §EEH
0073 0.045] 0.616
"0.102 0.06 | 0.584)
0.146 0.094 0.64;
0.213 0.12 | 0.565
0.291 0.165| 0.564]
0.416 0.945| 0.57 |
0.583 0.30s/ 0.521
0.833 0.37 | 0.45
ADN=0.65An—0.25An2
AG  HmBURE meN (BEE mo

TN=phenol Sz X 2 L EZRZ mgN
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ST
EXB s
EXG #HREH
BG o HUR S

HBBAT AT SR

B E RENRERERIENEE

AGN‘ PPtN | ADN| R ‘FN ST
. 0.01 | 0.19s | 0.185] 18.5 | 0.206|
T 0.02| 037 [0.3517.4, 0.36.
. 0.03| . 0.525 | 0.49s| 16.5 | 0.53-
0.04 | 0.665 | 0.625| 15.6 | 0.€7
70,05 | 0.775 | 0.725 14.5 | 0.80
0.06 | 0.91 | 0.85|14.2 | 0.85
0.07 | 0.95 | 0.88|12.6 | 0.98
0.08 | 1.01 | 0.93(11.6 1,04
0.09 | 1.03s | 0.94s| 10.5 | 1.15
0.10 | 1.05 | 0.95 | 9.5 | 1.12
0.11 | 1.04 | 0.93| 8.5 |1.01
0.12 1 0.86 | 0.74) 6.3/ 0.82
AbN=19.6An—102Anz2
. 0.0 ] 0.1 1020120 ]0.24) ExXB
T 0.02 | 0385 | 0.365| 18.3 | 0.575| ExB
0.03 | 0.525 | 0.495| 16.5 | 0.485| Ex B
0.04| 0.63 |0.5¢ |14.8 | 0.60 | EXB
0.05 | 0.725 | 0.675| 13.5 | 0.71 | EXB
0.06 | 0.82 | 0.76 | 12.7 | 0.82s| ExB
0.07 | 0.84 | 0.77 | 11.0 | 0.853| EX
0.08| 0.835  0.755| 9.6 |0.83 | (—>
0.09| 0.82 |0.73| 8.1 |0.82% (—
0.10 | _0.805 | 0.70¢/ 7.1 0.825 EXG
AbN=20. 6An—140An2
0.2 ExB
0.43s| ExB
0.64 | EXB
0.79  EXB
0.96 | EXB
1.12 | ExB
. . 1.245) EXB
0.08 | 1.38 |1.30 | 16.3 | 1.36 | EXG
0.09 | 1.4l  1.32514.7 | 1.38 | EXG
010" 1.265 | 1.165/ 11.7 | 1.81 | EXG
AbN=23. An—92An2
& 2 & W
TV T0-001]_0.044 ] 0.033) 33 [ 0.0%5 ExB.
0.002__0.056 | 0.063| 31.5 | 0.055 EXB
K 0.105 | 0.104 28.0 | 0.115 EX B
0.155 | 0.158| 26.4 | 0.16 | EXB
0.2l | 0.21; 96.2 | 0.195) EXB
0.22, | 0.914 21.4
0.29, | 0.275 18.6 |
. 0.31 | 0.297| 145
0,025 0.28, | 0.25,/ 10.3

AbN=30.8An—798An2

BAsAaR A HALHE

0.071]
0.153

0.25

0.22¢

0.30

0.254|

=i e

FEREBLET VS V%

AGN| pptN | AbN| R | FN | ST
001 | 0.224 | 0.214] 21.4 | 0.19;| EXB
T 0.02| 0.385 | 0.365 18.3 | 0.57s )
0.03 |7 0.505 | 0.475| 15.9 | 0.51
0.04 | 0.656 | 0.6l 15.4 | 0.68
0.05 | 0.76; | 0.71;| 14.3 | 0.75
0.06 | 0.82, | 0.764 12.7 | 0.84
0.071 "0.87, | 0.80. 11.5 | 0.85
0.08 | 0.935 | 0.855 10.7 | 0.91o
0.09 | 0.92, | 0.83, 9.3 |0.91
0.10 | 0.835 | 0.730| 7.4 | 0.85,
AbN'=20.2An—124Anz
, 0.01 0.18,] 18.4 | 0.194
17 o0z 0.45 | 18.0 | 0.47
0.05 078 58|08
0.075 [ 0.96|14.2 | 1.035 B
0.1 | 1.18 | 11.8 | 1.28
0.15 7.0 | 7.011.20
AbN=19.8An—80An2
L S AR AR
0.02 | 0.45 | 0.43| 21.6 | 0.49
0.03 | 0.65 | 0.62 | 20.8 | 0.65
0.04| 0.82 | 0.78 | 19.5 | 0.85
0.05 | 0.98 | 0.93 | 18.5 | 0.99
0.06 | 1.08 |1.02 |17.0 [1.12
0.07 | 1.16 | 1.09 | 15.5 | 1.14
0.08| 1.26 | 1.18 | 148 |1.24|
0.09 | 1.29 |1.20 [138.3[1.35 |
0.10 1.15 | 11.5 | 1.25
ADbN=25.0An—134Anz
B Iv4rreFY %
0.01 | 0.107 | 0.097] 9.7 ] 0-11s|
0.015| 0.17 | 0.155 10.3 | 0.175
0.02 | 0.225 | 0.208) 10.4 | 0.225
0.025| 0.275 | 0.255 10.1 | 0.27,
0.03 | 0.286 | 0.956 8.5 | 0.315
0.04 | 0.38, | 0.34, 8.7 |0.34
0.05 | 0.445 | 0.39, 7.9 |0.43
0.06 | 0.47s | 0.415| 6.9 | 0.47
0.085| 0.49, | 0.405| 4.9 | 0.475
T0.10 | 0.44> | 0.39, 3.4 0.40
0121 031 1019, 161030
AbN=11. 6An—18. 4An2
HET V4 ¥R A % .
0.01 | 0.075 | 0.063) 6.3 | 0.085 EXBH
T 002 0.145 | 0.12] 6.2 | 0.1 EXP~
0.04 | 0.%45 | 0.205| 5.1 | 0.25¢) EXB
0.06 | 0.345 | 0.285| 4.8 | 0.35 | Ex B
.20
0.22
170.15 | 7.6 ] 0.17
TT0.976) 6.9 | 0.31]
1040 | 6.7 |0
| 0.454| 5.8
10.55 | 5.5
10,624 5.2 | 0.7
* 170.64 | 4.6 | 0.784
10.576/3.6 | 0.78
170.468! 2.6 | 0.64

ADN=8.1An—26.5An2
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N) Coff L v FillsERs s 7 7 2 Av CHEEY ME
L, ZOHOFROEEGEFTHEL (a) N'a/F I L
PREZRD, WP E & D Z5HETHC S, A
EEOPSERE L L O Gl IERE B CIHE GBI I
FRTIE 12mgN O 0.09mg 23T 3 h b
Z LT ot : ' .

(2) FREHEETERFESC L 3 5o —EEOge
LT H-ELY, BERERCHRE LT (BR

Mz v Folin Tyrosine 3RZEIC L 5 )BIET7 V7 3

YRIZRT (1RO I LOD) 14EEE CADN =19.8
An—80An? & » 19[HEHEIC & > T AbN=244An—122
An? (b Ui, SEMROPEE/FRIEI R=99 X
R=12.2 ML 1= TE%, Heidelberger 13H8E/NE
BEGEICEE >, BURD(LEIERICE LT, 0%
 DRERICTIET At T 2B chn LRIFL T
EBL2, F—RCE2ELE 1Ha ofRLFFLT
BART 2 CTh o RCRBEOHESIEF CX TR
—BECLIEBIEOIEL N ABELET 20084,
[A— e o < C b F—HiE CRMBENC AR CRE L
WTYEDNICPIEE, B2 S BEER Ta=9.1 b=
24 BT a=10.6 b=26, FIE7 17 3 v5% I (14[H]
P a=19.6 b=102 T (17 [A&E) a=20.6 b=140,
r-globulin 58 T a=6.0 b=220 b=8.1 b=265 <
#H1Ha DAL bORKLIIFFTHERNS W
Bbhsde HINFMROM T 27 fld %o
RUIRND, TREOIEDRER T, FBBTH
LEEE I FUEE RIQER THUE, RIZBEERDO—ER D
By, BECI>TRRT 22, BR—EHEROEL R
L, EE—HECEELEZRTEThH S, E LD
0 BMERBEFE T, RIBEHCE WMELZRTZ &35
IR ONE—ME L FRCEFIC A NIUL T SnIE L 8
Hivbo
B1RIROWLFEHEIND,
AGN=INI#i/fEHRE, mg, pptN: WEEFE mg
ADbN =7f4HEs & mg, R=#EN/BUHEN
FN =Folin tyrosin method X © globulin 1% Y144 &
FEO tyrosin &1 L B8 L CHE L/ ZHEE mg SP
= _LFERBIC L 5 Ex,G; HilFGHET Ex,B; HEEHFEX,
(=) DB EBRCHFEGHEE OFE Lin\WEENE
EWCHET %0 ' '
Micro Kjedahl¥&iZ X % 2[E[HI5E O FHE{EIZ 4 5 pptN
L Folin tyrosin T X %5 FN NFW—FA R4 o &
VIR O EBBE O - L2 ERT 5 L Bbivs,
©(8) fHx OFERC OV CREE T UL,
a) BERE~ v v RUBERSHEER
RSEFEENIEFICHOWE (0.08%) WE=FREET
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PEPTSE & BT - 3 AR %,

MRt~ v v GBIDTT 99.4%) B RWIEICR, Wik
A EIIFE V582 Heidelberger - D5RE & —ﬁb
7oo X, WS HEE GRIGTI80%) & Flvwicg CThHRR
SICET B REAR bivie Bl U R B R
FTE L, BEIFRERED DWW ERCER T A ER
Pd0Tce HIROMBEC IR EET 5 BB S 5
L Hbiubo HEED T globulin Brii T=345% T=26.0
% CHIE OB R ONS . IEHEENTFES~15%)

(b) FiE7TA7 3 VR

I, T, W REFERD H 1 HEO 8 2 Fn
Heidelberger Ofif & 75 —#7 %, Bt 12a=20.8 b=
1331 I a=19.6 b=102 Il a=232 b=92 Heidelb~
erger DfflL a=15.8 b=83 a; 204 b=96 Th b, =
DT LITEETEOHFERE S. B AUEE A, FEH O
BRI R R —HT 52 b2 BRT 540 Bb
Mo WEBIEE (Yoo BIES, HHSHE 1.39mg EH
B L o8et, a=308 b=797.7 ThoT, &
O LIRS W EMEEREEL L ug, 5T
R D LT R 5 FUEME O S WIS DR 5 &
BN EEIC B Bo HEED 1 globulin BL5
19.1~292 CHEE ORI R bz,

(o) BmE7r73IvR

Ay T a=204 b=122 T, a=244 b=124 T
2T, Heidelbelger OfE a=17.0 b=88, a=19.3 b=
132 LAt %,

r-globulin &3 25.0—27.0% Tk E OBN% 77T,

(d) Z=1m#E B, r-pseudoglobulin 3R, 324 & LCHSE
L7z B-pseudoglobulin &L a=11.6 b=184 Tk D

r pseudoglobulin &% I, a=6.0 b=222 T, azl%l
b=26.3 Th>C, BT r-globulin IZ¥}$% Jager
DE, a:5.122ﬂ)v10.5 b=6.8~144 AIljE r-globulin 12
¥J4% Cohn R;=54 Ry=35 Kendall R=54 kL
ZDRNER Y S B 0 FE—HE Bico HiHED r-globulin
BiL 22.8% CTHEEOREMERT .

(e) “nmiF Thyroglobulin RIZESTEEH Ch 5
Z L LERKENNC sharp 7oA IRTEEEN LD DT
L7 I; a=5.6 b=29; I; a=6.2 b=56.4 Heidel-
berger DOfEIt a=4.5 b==14, Thb, HEBETIL

(o) 2a=7.2 b=75 TRILY RITEWEEZR Lico
T globulin BIXIl 16.1~17.3% Th% VEIMIE SN
ARy el

(£) 1 ProteusX. 19 SRR 37°CIJEM

a=0.65 b=0.25, fEOELEREDOENTHS
52 LEREEICANTS, R AMEL NHHEL DB
Bbs,
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H 2 EENREREKESEXEEM

i_ “a b c d R | Acal. | Acbs. = Scal | Sobs.
@ -~ v F v 8.4 24 10.5 14.7 4.2 0.735 074 | 0175 | 0.16
BB % #H Hl 9.1 24 11.2 14.2 455 | 086..| 091 0.19

7 T 10.6 26 u | 194 53 104 | 107 | 0204 022

W o 7 oA 7 s wT 19.6 | 102 226 | 383| 98 | 09 | 095 010 | 0.10

7 I 20.6 | 140 254 | 494 103 0.76 0.77 [ 0.074 | 0.07

7 I 23.2 92 25.2 89.9 | 116 | ‘126 | 132 | 0.146 | 0.09

s B & H E N | 308 798 38 1445 | 154 0.28 020 | 0.019 | 002

B w7y A7 s oI 20.2°| 124 25.2 504 | 10.1 | - 0.824 0.85 | 0.0%4 | 0.085

7 I 25.0 | 134 28.1 45| 125 1.17 1.20 | 0.094 | 0.09

. ﬁf:’B- AP SR A I 11.6 18.4 14.9 33.3 5.8 043 | 042 | 0074, 0072

-7y 4 ¥ rw 7y vl 6.0 22.2 7.9 136 | 3.0 0.405 041 | 0125 | .0.14

I 8.1 26.5 10.0 14.7 405 | 0.62 0.64 | 0.153 | 0.14

£ 3+ w r w7y vI 5.5 31.0 7.2 36 275 | 024 | 026 0.089| 0.09

Y T 6.2 56.4 7.7 21.4 3.1 0.17 0.17 | 0.055 | 0.06

(g - & RO I 7.2 75.0 8.9 25.4 3.6 0173 | - 0.16 | 0.048 | 0.05
3 ~ v o v Pr | a’52.6 |b'919 26.3
B ® % #F M PPT | 570 919 235
7 PrP I 66.0 | 1009 33.2

AbN=2a An—b An? A=FKItKBE cal. FHEE obs. EHIE
AbN=c An—d An’- S= VR cal. 2 obs.  ~»

R=c/s=IRRIbMeH =7+ MR H

L EORFEAZBUC, 2 FEZER LUCREOER LI
& HEFERRBIC BEOF CHHBOREL iEL L
720 ) .

(4) fme LT AR Lo CR—FEL CHEEE
L 7B 29" 5 RIBHE O SUEH R OBgE TlL, R
DR, R EIHEEN OHEE HFIBEIC X > CH
mErdhed, B—EBE B —B2OHERNCEE 5
Z e EEN, S O—EHENAHS AR, SESRE
KBEHFIC L O URBETH D L5 2 N HIE L 5,

(1 = o BRI, EENEFRE TR
EEThLAHOT, HREEEREY, BARCHELLC
FWIELWEEbIvs, HlziX 25K a=384 b=24 &
b a’=52.6h'=919)

TR T, AR L DEE L e SREE O
BRI b, REHEEE
SRR (R=263~332) 747 I vR (R=196~
25.0) 7w 7Y vR (R=6.0—11.6), HER (R=0.32)
BEOKIICs, > LK. £ LT RITGTED/D
TWHEHRERAE e B AR DI, KESEL LT
L ROE, XHEEDS SRR, TA7 I VR,
AT, r-globulin OMINAE L\, HEIC ROFERT

AbPr=a’'DW—-b'DW

¥ % 7%, Hedelberger IZ§§-> TRAEDEERE X » FREH
g, BT A7 RGO ROFEET 106 Th
D, FEEIIEAT LTI VOSTE 4.2000 SREHEOS
T 16,5000 & FIUPEERONEE/FFE T 27 ©h
D, HERBMET LTIy CIRIf0FEE R=113
LOMFET LT v oSTE 67000 & RETIE, &
B O HES T 46 Tk b, Thyroglobuiln
2 HOFHEE R=3.0 L b, BICHD Thyrolobulin »
o7 TR 70,000 % fRA S IR SRR O HUB BT L
122 RSB, RFHERCHGS Hille/ Hi55 11
WELSEEREE LR 2 LS,

(5) ImEHEOME

Amﬁ,¢mﬁ@%mé<®%§%ﬁaﬁﬁﬁ%a@
EEMENIER S LR cigsie L oclEx ol
BB E £ 5 h e, 2[H0E GRS &35
BEORDZ LI NI, AMFERERCIL 0.065
mgN 0.1 mgN DI, T iiEMER Gl 0.06mg
B8 0.12mg DOFFICEAE LTcBE I Dl hain Alded
HEEOFH L LTig, Bb < 2HOTE Rk
DEMEZ R L (ARUB) BRIOKZITABHIEICET %
PEREch D, HlEE: BHIFICE+ 5 HiEssER

2
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a2

E B oW E (



BRChD LTS RGBS TR LE L BN D, I
TN TR 2 AT 5 LR B 700,
M@%%ﬁ&fﬁ*%@%ﬂ&mmﬁgmL@%&X&

WNBES N X O CHIER Th Do

(2) EBERRTZERUVESAHENEREC L 2RE
BSOS '

Prgeo LB, FFRERCR T, SRR
S &> TR bl KU A 2 AR &%
—IE—RUERESTE & &85 5o EERIIHIRSRIIES
RSCL D b=o L DR LIfa e L0 2
RIIE s 004mg 2%%@#{1 W UTe, BEICHeid
elberger K7F Pauling Oifi~-C~ 200 < HEIL 2 H
HEETI ORI O R B EN R £ T <

B 3 * HEHRERARKERMERRESERE

. I om o ok s m o
RN Alb'?”'a fs\ 'E«'/‘ | Alb | a'f@&
g% 1& g ,;g;asl 47.4 13.914.1 34.5| 55|45 3.4 1.4 °

5{ [ SO 62.8 2.510.1) 24.6 | 5.6 4.7/ 3.8 1.4

%E&%ﬁgn 53.7 | 4.6/15.6) 26.0 | 5.6 | 4.9/ 3.6] 1.5

K m - o |59.9|7.314.7 181 5.5 4.6/3.8 1.5

e~ > > 1567.415.216.4) 21.0| 5.6 |4.5 3.5 1.1

K me k7§ )58.3[3.920.7 17.1| 5.5|4.5/3.4 1.5

§HE|‘7)L7\/I’ 60.2 | 3.4/11.6, 246 | 6.2 |4.774.1 1.6

5; vm e ﬁ.,? 65.8 | 5.6/12.6] 16.0 | 5.5 4.5/ 3.9 1.7

BBEI7/L7\/II’ 63.0 [ 5.812.1) 19.1 | 5.6 4.9 36 1.4

—|— ]

]y‘; i _J: b 63.8 6.710.7, 14.0| 5.5 4.8/ 3.5, 1.3

5]1)‘517’»7:7 I 60.672.812.5 24.2 | 5.5|4.6 3.4 1.4

]i m Ek ﬁ.,% 64.5 3.414.1[ 18.0 | 5.7 1 4.7/3.4) 1.5

§HE7/L7 :71]1 50.3 6.012.4I 29.0 | 5.5 4.6/3.5] 1.3

EE i3 _t‘ ﬁ-%‘ 55.0 [ 7.218.8) 19.0 | 5.6 |4:6/ 3.7 1.5

WOR M b | 62.5 18.7" 18.7 | 5.6 3.6 1.3

125 26.9| 5.5/4.9 3.7 1.5

K M k% |61.5 26137 22.2| 5.5|4.4 3.4 1.6

WET AT I
v 51.7 8.417,2 22.7| 5.614.8 3.7 14

B 57331146 2.0 5.6|5.03.8 1.5

I
B W L % |61.5 5.4‘14.6; 18.5| 5.6|4.9(3.7 1.6

HOR W k¥ | 61.75.714.8 178 5.6 5.0 3.7 1.4

Bt
! ﬂ?‘li‘/ﬂ 52.0 | 3.312.15.5 27.0| 5.6 4.63.73.1 1.9
K m k% |55.1 i 7.214.55.3 17.8 5.414.9 3.93.3 2.3
[1: Imrﬁri’ Ajirléiikriii»i-“ii e S R
vyey s |27 208 2.8 5514635 14
K W k7% |63.0]2.116.9 1.2
AF" 649 | 6513 9
LY Lt
B
,*ELEZ‘L{LI 660}71106”7 1.4
HFuy )
(g 111 628\58150 1.2

ERUKEIEE 0.05°C pH. 7.7 LS. 0.2 phosphate Buffer
5 WipE x10-5 cm? Volt-1 sec—!

Vol.1 No. 3
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B 4 £ (BOWHEBERKEE I DO 7-Globulin
D —ZR M R ER S &

G 7 2= Z)%{’ﬁgi"/; e ﬁ@gb i
'@ﬁg%ﬁifvs{’M5<¥m§m‘ﬁ§"7£{
o M| 7.1 | 2.0 | 304 7.9 27.3
T 7.1 | 21,0 186 | 3.9 | 338
Mo r| 83| 2467 309 86 | 3.7

s 61 | 190 | 26.7 5.1 | 319
som| 62 | 242 | 256 7.4 | 2.6
ooom| 14 | 2000 3.9 | 100 | 39.3
MR IV 8.05| 26.9 | 175 4.7 29.9
F’?Jﬁfﬁ;\/l 78 | 5.0 | 5.4 | 64 31.2
o 112 | 27.0 34.1 9.2 415
774‘4 v}‘uf') > 52 | 22.8 21.1‘ 4.8 ' 2.8
EFEZE L 2| 16 | 168
o 71 15 | 17.3 9.7
FTIT R 1.73 | 16.4 105
FEERLR 1 PSS alb.
R sE [R M 3%
R g E3E REE 58

B2 E
W ST D BB iR (ﬂ@fﬁ%ﬂ*%%#m%) DEIh
B2 LT Ch bo B EBOR A L—RIMEI M
ERLCBE v, BREKEEOFBRIEIFCR
Lizo iR~ v ROHBIME 7 v 7 V‘@Tfﬁ‘ﬂﬁlﬁ'-i:
NE L2 2 BB, S3RkoBRIEIRCES
Tk Lico BF9e ik L LCld Tiselius, Kabat K_@’fgo“c
RO FFo7z0 EIEE 4 RICHAT
OfLESHHEC & % mEREs
(BRAUMEREA/MFRELEFRE) <1002 ©L)
TRLics 8527%)
@ 7 globulin % JXEMFL D %ﬂﬂ(@]&k L hEE
LicbDTh%, H35]
®E r-globulin 25 1% (1— L7 7-globulin/[EiiE
r-globulin) x100% %#LIC4 %, 5475l
@HiEes r-globuwin WRTET S & &E L HA 1L
BIHATHTIC & 5 Hill » BRKEIRIC X 2 HU R
(r-globulin 2 >} r-globulin %) & L\WETH D
TRAEEDRE R L P —F LT3, LESTIVEEb
nhe (B2FIRUESF))

— ] —
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®KNE 7-globulin % % BRIKEFNTFHET 5Bk
B R O B EE O r-globurin % % IENIC B
ICHEET A RERE 5 L Bbvs,

NI HERRE D DB EFEN b B 5 LW
[T B O D WHE RO KB LFE O BRI OFT £ 7n
BE & BRI AN CHBEE Ch ) BRI 1L IERE Clk /s
Wirh &b U r-globulin 2 ={LEAISHTIEIC & HHT
pug/r-globulin % CFIE L7z, (85671

- HEoTEE Ry, EENTETERIEOREO—E
EL W &R b HEERT I X A FRER T,
r-globulin Hh O—R L EFEEY, BRSNS 3
18.6~30.5% (24.625~33.8%), BIEIT L7 I v
5 {f], 17.5~34.9% (25.695~39.3%)¢ HEILE 7L 7 3
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