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- [ Globulins
NasSO Protein ' Albumin

pH a B r
g/% g/dl % . [ gdl % g/dl % g/dl % g/dl
. 1.5 | 6.8 51 3.8 13 1.0 12 0.9 24 1.8
4 6.9 6.6 53 3.7 11 0.8 16 1.1 20 1.4
8 . 6.2 6.4 58 3.6 10 0.6 10 0.6 21 1.4
10 6.1 6.4 63 3.3 13 0.8 12 0.7 12 0.7
12 5.6 6.2 65 3.6 13 0.7 12 0.7 10 0.6
14 5.1 6.2 65 3.2 15 0.7 15 0.7 5 0.4
- 16 4.8 6.0 68 3.2 16 0.8 16 0.8 — -

|

18 3.8 5.8 67 2.6 17 0.6 | 16 0.6 — -
20 3.5 5.6 7 2.5 13 0.5 | 16 0.6 | — —
22 2.8 56 | -7 |, 2.0 15 0.4 | 14 ° 04 - —
24 24 | 54, 724 18 15 0.3 | 13 0.3 — —
26 | 22| 5.4 75 1.7 13 03 | 12 03 — -

* Samples used are the filterate after precipitation with sodium sulfate. - T
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o= Yefasdigl e},

Gel:fﬂﬁ&fﬁlﬂi:;"leﬂ% Ouchterlony o |{iE1& FB%
ziels Crowle'® Mol Fjtk-3 T Wete] fiffishg =},

WM 8 EXER: MRS -3 KRKE 2
570 Mo MOBITF 2% EXS §2 ME BEAY
=& WOMT 22 AL

Matrix(F1 ) : #3] 2~3mm, —#2] 7o) 2. 5cm &
P plastic g7l ™ kel 1MGEA 0. 15cm,) Ak
o 4@, Ex afé(msmﬁ 0.15cm, FHEM 0.04cn
o V3270 ho]ev& alE@m g hole 3} Kl hole
9 Wikte £ 0.45~0.7cm 2 fij— ﬂ?il 83l =H(Fig. 6),
TA(R) # 0.3mm, 7L W 2~
3mm 9} PUFAEI(2.5%2.3cm) 8| & (BN celluloid g5} =,
oA L WY FRF matrix Akl o] §-2 BHRIK-E =E7]
fere] Wi g (Fig. 6.

Matrix cover: Matrix & hole o] %j8t ¢} #<l parafin.o.
2 e e Aol ozl WRMETS A Folal 15
kB e ;&7(?{"{?&0] matrix ¥ -39 matrix hole
d4 $l2 ey A& ikl [/ Aol = (Fig.6).

TR M5l ol matrix sheel & ¥32 1% &KX
et T S 25~6. 3ml & pipette 2 ¥-§ o] matrix
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o] v} pALE WS B4 ¥ 3050 ME
ROl EEEE i[i’zfmatrix 7} €3 0] 2] etA matrix cover
& Byt :

Wit Be: g hole o) Hin i, Eﬂd hole o} JE7#
iy e %% NaSO, o W 3 ILdEIE # 0.08
ml 4wt Bgirel ob zhol W%l 24 BF0Y MM
71 ‘t, matrix & Kol KHEElA A MEER S
24 I 1% NaCl = ZEgXAE-& oMt =t & Rk

Matrix sheet::
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10B {R& 1% MMBW 1%, azocarmin G o R
& qHEo 1001 Bfs, 1% BRANK 2~3E 105
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of fifM trenchol fiMmEE ¥l 24 ﬁrkﬂ WALl B
a8} ol o (Fig. 9). 128575 7 Mm—l frEel S
o wREA ool fafEsid s

Dk %AW i b RMgE albl 1,
a2, arifll 3, f-l 2, Bl L, rill 1 B K &
& 10 @7} hebst=H(Fig. 7,9).
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i} rglob.o pL#E Woksta 9l =H(Fig. 10), 18% @
EAAE a, -7 depta gl o}, 20%-4 630
€ HEEHI 2%NAH e «llys MESa 39d-(Fig
1), R prgel Ao EXKEAA 20%e 4 F4sl
a-, p-glob.o] MW&ks i alb.u)l delgle A —Esn
8l e},

LI 12%00 A r-Fke]l ehba H{brb@mME
ehibz] pobeb(Fig. 12). 18 4% A E o, §-

WMot WEIEA Lhebu} 414 ol A& 12%el 4 r-
glob ate] t#sIr} 14% %8 a-, p-glob.o] LM

2L

4-X
! ol
ﬁ/—l Fr—]. S | dj’l ~1

Toa

?ig.7. Diagras of immumocelsctrophoretic norsal bovine

serum precipitin aros aﬂdoﬁed with rabbit
anti~bovine serum.
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a-glob. 1 4 = ay-glob., ay-glob & FA9] L= &
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Moz vhetrtorn ap il apl 3 Bi-11 2Fo] o, o]
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EXPLANATION OF PLATE

PLATE 1

Paper and Agar electrophoretic patterr;s of filtrate and
precipitate of serum with various per‘ cent of sodium
sulfate. The numbers correspond to the per cent of the
salt respectively. Anode on the right.

Fig. 1. Paper electrophoretic patterns fnf the filtrate.
Fibrinogen remains at the starting point of the
plasma strip (top).

Fig. 2. Agar electrophoretic patterns of normal serum
(S) and the filtrate.

Fig. 3. Paper eleﬁ[ropl)oretic strips of serum(bttom) and
the precipitate,

Fig. 4. Agar electrophoretic patterns. of - the - precipitate.
26 F:The filtrale with 26 per cent' of the salt.

PLATE I

Immunoelectrophoretic precipitin arcs and precipitin lines
of normal serum, filtrate and precipitate, developed with
rabbit anti-bovine antiserum. Anode on the right.

Fig. 9. Normal serum precipitin arcs. of. Fig. 7.

Fig.10. Precipitin arcs of the fltrate of 16 (upper) and
18 (lower) per cent {of sodium usllate. r-arc is
not seen.

Fig.11. Precipitin arcs of the fltrate of 20 Cupper) and
22 (lower) per cenl of sodium sulfate. Only Alb-
arc is shown.

Fig.12. Precipitin arcs of normal serum (upper) and the
precipitate of 12 per cent (lower) of sodium sulfate.
Only r-arc is seen.

Fig.13. Precipitin arcs of normal serum (upper) and the
precipitate of 14 per cent (lower) sodium sulfate.
a-, p-, and r-arcs are seen.

Fig.14. Precipitin linc of the filtrate of 13 per cent sodi-
um sulfate. Heavy a- and g-precipitin lines and
faint Alb-line are seen.

Fig.15-16. Precipitin lines of the precipitate of 12 and 28
per cent sodium sulfate. a-and B-precipitin  lines
appear from the precipitate of 12 percent of the

salt. .

PLATE HI

Immunological precipitin bands by micro double diffus-
ion test. Central hole: Rabit banti-bovine antiserum. Per-
ipheral numbers correspond to the per cent of sodium
sulfate.

Fig.17. S: Normal bovine serum. R: Normal rabbit serum.

Fig.18-21. The precipitin bands of the filtrate. 7-band
disappears at 18 per cent, f-band at 22 per cent,
and a-band remains at 26 per cent.

Fig.22-23. The precipitin bands of the precipitate. No
bands are seen at 10 per cent. 7, f-, and a-bands
appear at 12 per cent and all bands are seen at
22 per cent.

Fig.24. The precipitin bands of the precipitate. No bands
dre seen at under 11,5 per cent, but are scen at

12 per cent.
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i -~ i Studies on Bovine Serum Protein Fractions

l.l A Comparison of Sodium Sulfate Precipitation and Zone (Paper, Agar) Elecirophoresis

Bong Ho Rim
B I.
Dep. of Pathology, Divisnon ‘)f Veterinary Science, College of Agriculture, University of Chunnam

ABSTRACT

Many kinds of techniques have been }xsed for fractionating serum proteins. In the present study, using bovine
serum, the fractions obtained with sodiuin sulfate were compared with those detemrined by zone electrophoresis.
1. Fibrinogen was precipitated with 4|to 10 per cent of sodium sulfate.
2. r-globulin required 16 iv 16 per cel'nt of the salt for precipitation.
3. p-globulin began to precipitate at 12 per cent sodium sulfate, and completed precipitation at approximately 26 per
cent in paper electrophoresis, while at 2f per cent in agar electrophoresis.
4. a-globulin completed precipitation It 13 to 28 per cent sodium sulfate in paper electrophoresis and at 22 per
cent in agar electrophoresis,” , :
5. Albumin began to precipitet'e at 14j per cent of the salt, and was frce from the mixture of globulins approxima-
tely at 28 per cent in paper electrophoresis, while at 22 per cent in agar electrophoresis.
The results of comparing fractions by the fwo methods were as follows:
1. Euglobulin (15%) was equal to thF sum of the most y-globulin and a small quantity of the a-, and §-globulins.
2. Pseudoglobulin 1 (15-17.5%) corre"sponded to the most a-, p-globulins and a small quantity of albumin.
3. Pseudoglobulin 11(18-22%) was a mhixture of the a-, f-globulins and albumin fraction.
4. Albumin (above 229) contained t‘pe most albumin fraction separated by zone electrophoresis and a small quant-
ity of the a-, and B-globulins.
As mentioned above the fractionsjobtained with sodium sulfate were a mixture of the various proportion of the
fractions determined by zone electrophoresis. The solubility of serum fractions to sodium sulfate coincided with the
mobility of thog.e by zone electropho:resis. ‘

(By per cent of sodium sulfate we mean gram of sodium sulfate contained in 100 ml. of solution).

I1. Immunological Studies on Serum Protein Fractions with Sodium Sulfate

In the previous report the fractions of bovine serum protein with sodium sulfate compared with those obtained by
zone electrophoresis, and the findings were that the former contained various proportion components of the latter. In
this study the author studied whether or not the fractions with sodium sulfate are simple component antigenically by
immunoelectrophoresis and micro double diffusion test (Immuno-precipitation), using rabbit antiserum to bovine serum,

in immunoelectrophoresis, normal bovihe serum developed with rabbit antibovine scrum showed about ten distinct
precipitin arcs, The distribution of these arcs was as follows: 1 albumin, 2 ay-, 3 as-, 2 f1-, 18-, and 1 r-globulin
(Fig. 7. 9).

In micro double diffusion test, five to six precipitation bands could be seen between antigens and antibody, the
order of the precipitation bands location is albumin, a-, 8-, and r-globulin from the side of antiserum well (Fig.19).
Frequently the a-, and g-precipitation bands were separated into two or three precipitation bands, which indicated
that these globulins are not a pure component antigenically as shown in immuno-electrophoresis,

In both Immunological methods, the two a-, f-precipitin arcs and bands nppeared clear and strong, indicating  that
the two globulins reacted as strong antigens.

The precipitate reaction of y-globulin was shown at 12 to 16 per cent sodium sulfate; g-globulin at 12 to 20 per
cent; a-globulin at 12 to 22 per cent (immuno-electrophoresis), at 12 to 26 per cent (Diffusion); and albumin at



above 22 per cent.
Antigenically cuglobulin contained r+, 8-, and a-globulins, Pseudoglobulin I and-Pseudoglobulin X were composed
of a-, and g-globulins, und albumin was a mixiure of a-globulin and albumin determined by zone electrophoresis.
The results indicated that the fractions of serum protein obtained by aither! method - were constituents of various

proteins antigenically except 7-ylobulin and albumin by zone electrophoresis.



