BERRZZZAN Y R b Y
CEREC
A i T3 2 1B 4 1 D AR PRI ER R P i 38 (I AR
D FERIKENRINTIL) (38 EE TR

S&8: Japanese

HARE: MR AKFEERFER

~EFH: 2008-02-14

F—7— K (Ja):

*—7— K (En):

YERRE: LI, &, Yamakawa, Munenori
A—=ILT7 KL R:

FE:

http://hdl.handle.net/20.500.12000/4440




MiEEHEOE R kB %0

i¥4$§'ﬁﬁ%ﬁﬁﬁﬂﬂﬁfﬁﬁ®ﬁﬂﬁ@ﬁﬁﬁmﬁﬁﬁ
[ RO T

wo ">

A

Munenori YaAMAKAwWA : Electrophoretic studies on serum protein . Iy
Physiological and clinical significance of plasma protein fractionation in
the examiation of a pregnant woman '
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1. REpIEg--235% (F1~2)

5HA: G1.00 ik off (i X 200 4 (85%) @ 1.00 LA FoRE 1k 35 % (15%) Thole (X
2) o

ESRICERERERD L, F1LIFTIEL, 22~ 28F F CHRAHAT T, # D3 19544(82.7%)
¥, R~BFECHboL DD (1644469.5%) #*- 7o

2. HiRARMEEAROSHEE (R4~S, K2, 3)

1) A:GLOOPEDEE (4, M2)

1y BEAE - HR4VA~O » B COREHRE, 6.9 (6.7~7.2) gm/dlC I IE fi 7.9
(7.6~8.2) gm/dl (&3) CH LTEWEERLTY %, R AR, RARTILAER

BH LIV,

9 A:GE-1.42 Q1.27~1.6D) T, JEEs@ o161 (1.38~2.04) B LCEVEERLTY
3. ENERAKNKTILIZONT, BroBEERLTCS (@1, &4)

(3} Albumin fg+- 57.16 (54.80~60.41) %, 3.85 (3.77 ~ 4.14) gm/dl T, FEELIWD 61.10
(57.91~66.48) %, 4.85 (4.71~5.17) gm/dlX V{&X, 1 A%k L SHZHR L T Do =2,

*4)

(4) @1 Globulin {&++4.85 (3.80~5.40)%, 0.34(0.24~0.38)2m/dlC, FEERGND3.40(2.63~
3.95) %, 0.27 (0.22~0.3D gm/dlx Y ixwE L, IR A 3% L MO BEE R LT %, Gk 4,
X2)

(55 @2 - Globulinf#--12.32 (8.80~13.37) %, 0.85 (0.61~0.92) gm/dlT, Ik 1E FD 8.77
(7.39~10.01) %, 0.69 (0.56~0.82) gm/dl iz B LCTHFITE <, LA A b S HE N o TR &R
LT3, (&4, E2)

(6) B-Globulin {# «- 14.08 (12.90~15.12) %, 0.99 (0.89~1.07) gm/dlT, 3k ik f™D12.20
(10.64~13.13) X D XA EEE LTV 2o roEE (gm/dl)icoTiL, iR 0.97 (0.83~

1.00) gm/dly iRCERIZBD bRV Tl DY b IER AR L SO ER R LT 2.
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Number of pregnancy ‘
(A/G under 1.00)  * O 2 2 3 4 0 1

Fig. 1. Monthly variations in A/G ratio of
pregnant women’s serum protein
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- - @3- Glob.
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' L 2
/ T~ ————¢* 7 Clob.
10 . .
A,'
y T a—" a1~ Glob.
u/
ol
Stages of pregnancy
(months) 4 5 6 7 8 9 10
Numbers of pregnancy 9 27 52 55 19 10 0

Fig. 2. Monthly variations in Pregnant women’s serum
protein fractions with A/G over 1.00
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(0 7-Globulin f#-+11.62 (11.33~14.39) % 0.80 (0.68~0.99) gm/dl G, 34L& 14.55

(9.69~16.82) %1.16 (0.7~1.40) gm/dlic tBEL T, ZhEZHEMEERL TV 5, EERAKIC
B AEEXH LN TR, (K4, M2)

2 A:G lL.00LATFo#E-- (5, K3)

1) BEAE7.5 (7.0~7.9) gm/dl, A:G1L.00 A LoD TR LY ZEL, FFEROEL
(#3) IELOEETRLTY 3, ERABNOHENE, PSP IRVIDRETDH S,
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A:G 1.00LLF.

e

o
o \o >

ALb. o

40

20 r-Glob.
Y Q.
P iR
- A

B-Glob. a~ =~
I
ay-Glob. =7 =~ \,:

w -Gl 0=
0 3
L
Stages of pregnancy
(months) 4 5 6 7 8 ° 10
Numbers of pregnancgy 0 2 2 3 4 0 1

Fig. 3. Monthly variations in pregnant women’s serum
protein fractions with A/G under 1.00

3. E!&EHEIJJIIHIEEEQEE@%!’JCA/GLOOLJ'F)

(2 A :Gff:-0.88 (0.81~0.94) T, JEERIB XA GL.00 LA b o> Bz ol LT A & M RAE

ERLT B,
(3) Albuminfi ++ 46.80 (44.50~48.53) %3.48 (3.40~3.81) ¢m/dlT, A:G 1.00BA Lo R

YUSEERO TN L VX, TRENBEEEZTRLTY %,
() @1 - Globulin {& ++ 5.96 (5.02~7.11) % 0.46 (0.39~0.88) gm/dlC, JEEMIBSIUA:

G 1.000l Eo Btz KB L TH L TR VEE R LTV %
(5) @3- Globulin & ++ 14.07 (12.45~14.89) % 1.06 (0.98~1.16) gm/dl T, FEEBIIT

A : GL.OOP Eo @i it L TH b PIREWEE/RL T 20
(6) B—-Globulinfi.-16.94 (15.18~18.06) %1.26 (1.18~1.43) sm/dlTHYy, A:GL.O0LLE

DEB I UIEEROENL VI, BIcEWEETR LT 5,
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(7) 7-Globulin {i ++ 16.23 (14.05~20.49) % 1.24 (1.02~1.05) gm/dl DiE%#:=L, EHR
(%) 12w Tix, A:GLOAEDHEBIVIHEBOENL VITEL, EhER (sm/dl) 2o T
XA :G L.OOPA EDOREX VXL, FHEFOER LY LRRHEEETFL T 5,

3. FiRANmMEEAROSEE (K6, 7, K4, 5)
1) A:G 1.00PLEo#E (e, [M4)

(1) BREAR-7.1gm/dl (6.8~7.6gm/dl) T, EFOMFRERMEEL VIX, PLHEEZRLTY
5o HIRABICITZRIIA BRIE .

(#) A:GfHE-1.06 (1.00~1.12) -G, £MBATEMEERL, HRANCITELCERZS Shix
Moica

(8) Albuminff.+51.42 (50.00~53.03) %, 3.66 (3.40~3.90) gm/dlC, {EEZTRLTV 3,

(4) @1- Globulinf&-+5.23 (4.63~6.25) %, 0.38 (0.34~0.41) gm/dlCLRFICEHEERLT
w3,

(5) @2 — Globulinfgf++12.34 (11.91~14.58) %, 0.88 (0.76~0.98) gm/dlG, LR HMEE
AL, EIR7 Y ACEEDEERLTW 5,

(6) B-Globulinff+13.63 (10.42~14.48) %, 0.98 (0.71~1.35) gm/dlCRMXIcE ~MEZTL
Twv3,

(1) ¢~ Globulinff++10.20 (7.71~14.58) %, 0.73 (0.59~0.99) gm/dlD{E%EFL TV 5,

(8) 7-Globulinffi++7.18 (4.17~11.91) %, 0.47 (0.27~0.67) gm/dlC, 2R¥IEKEERLT
3,

2) A:GL.OOLFOR (£7, K5)

(1) BEHR7.6 (7.4~7.8) (m/dlTA:G L.OODAEREX YV EBEEZRL, HEHABICITERR
EEHNIH iz,

(@ A:GfH-+0.83 (0.81~0.85) TE&MITIEMETL, HIRAEENIFAL 2L TRV,

(3) Albumin{i+-45.45 (44.31~47.27) %, 3.43 (3.29~3.59) gm/dl, MR L Lz
BYOEMETRT LI THS,

(4) @1- Globulinff ++ 5.37 (4.56~7.27) %, 0.41 (0.3~0.58) gm/dlC, SMFiCE\MEEZ R
L, $EHRABEENIH L T,

(5) @2~ Globulinffi++ 12.34 (10.91~14.36) %, 0.93 (0.83~1.06) gm/dlT, LMRICEHIER
RL, HERARKE LMo EmER LT 5,

(6) B-Globulinf++17.32 (14.52~20.00) %, 1.30 (1.10~1.82) sm/diCHciEERL, &
IRAR L THMOEAER LT %,

(7} @-Globulinffi++11.25 (9.09~13.54) %, 0.86 (0.69~1.06) gm/dl CiEiRA ¥ & iz |
DEFAERLT 5,

(8) 7-Globulin {&++8.27 (5.46~9.38) %, 0.62 (0.42~0.73) gm/d} CHBAIEIE %57 LITR
AL iz R P oI ER LT 5,
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Fig. 4. Monthly variations in pregnant women’s blood plasma
fractions with A/G ratio over 1.00
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Fig. 5. Monthly variation in pregnant women’s blood
plasma fractions with A/G ratio under 1.00
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v E =

D EofERES LRN LT S, ERMHEROER L @RHEROTHL (RIIL(RS, 7,
8, 9) LORIIBRAEHOERLLN D, & OEE MER] L) EERKCES MGl L2
BiB. $irbb, B&E, Albumin, 7-Globulin O&EICOWVTIX, HEHEN THD OBMER
L, ¥z hb LixKxetic, @1- Globulin, ®2-Globulin, B-Globulin&iz >\ Tix, SEHANT
BMMOBEERLTY 5. #-TA  GiEiicoVTH, BEHRNTRIOFEAERL TS, 0T L
X, BREANCRTSEH BEEEOE(LTHY, e X2- Globulin, B-Globulin » % {4
@6, 7—1, 7—2) REHHBEHKLELOAD, LaL, ZORBEAICIZTATh—EDRE
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BHBLDLEZ LIS, FINE, BEHDEAEE.5~8.0:m/dlRNE B ERGHE CH 3, SHO
PHERIZDVTiE, 6.9 (6.8~7.0) em/dl DIEDREL 7.5 (7.0~8.0) gm/dl D 2 BT b 5.

VM\NWU

Alb.a@jaz28¢r Alb.araz8y  Alb.@138 7

The pregnant’s plasma The pregnant’s serum The non-pregnant’s serum

Fig. 6. Electrophoretic patterns of the pregnant women’s serum and plasma
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Fig. 7—1. Monthly variations in electrophoretic patterns of the pregnant
women’s serum protein
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Fig. 7—2. Monthly variations in electrophoretic patterns of
pregnant women’s serum protein
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GlobulinffiZ53%, 4.0gm/dl DEHEZRL T3, »h5RSUTEENICEIT BEEREE L ik
bhirv, EHIE TIX, A:GERLOE (1.3~1.6) T, EHIEFDLI.60 (1.4~2.0) X ik
BET, BEDOZHLIVIXE M &R, Albumin fH$ %7 57.0 (55~60) %, 3.90 (3.8~4.2)

em/dlT, BEOZTRIVIEETHY, ILEREEROTHL VIHEEEZT LT3, Globulin{g
b E743.0%, 3.0:m/dl BREFBIVCERIEROTh L VIZEEER LT 5, % 7= Globulin 43
DOHEMicixa>B> 1 OBIERL, 7T-Globulin &b £/ R L, IEIRMIEEESE DKM L%
2 bhb.

ZORFRR, REOMFEBRASEORICEHMLTY30 Y, B, BIR, LEOHEREL ST
REBRORBIECE,» LEBX ILBAERY O HBELZ2 5.

U EOBSNLEET S, MERARBOE X, €0 FEREOKE] iR (24) DA:
GL.OPA LOBDEICELMEZ RT b DL EX bR B, THRDLEREEAR, 7-Globulin{iix, EEIEE
RIS LTAIGLOLUTOML Y iIxEhENEMEEFL, % Albumin IR EEIHERO LR L VIS
fEERL, A:GLOLATOMDOEZN L VIZFEMEEFR LTS, £2%1 -Globulin, @2 -Globulin,
B-Globulin D F X EXIHEMOZH L D ITHETHLA : G L.00 UFRAZH D IMEEOHEAIC
HBLDOLEZ BN,

¥ BLEEOIIRANESICoVTIX, Albumin {&, 7-Globulioff, A : G {EixiEE A% & 3kic
WROBEMERL, E/ca-Globulin, B-Globulin D& JEDOMEST L HICHIOE FMERLTY
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* 7SR B BN BRI, TR v A~100 A O®KED 5L, BHA~I nAOERREELED, 3
2B, 07 F0ENE, TRAENLEHT, LA, 2HFRCER T,
FREE] ORI, A:G LOUTORICE LD LEESNIN, &biflirERx LTHRE

Lz,

MEERESEEIC2WTHE, MEEAE LI2ENLL 5 ZEBEMDO b DHRL -,
* - R A SE OLEENCIE, © A:G LLOOLLEDREL® A:G L.OOLLTD D 28 ithilbh
3. =02 BELIEIER %L OHEBICoVTIE, BiE CIRIEER L RO EHmE R L, BE TR

N SicEEoEmMER LT 5,

= 8. 14k A B A:G D % B Bl &

(8, #8) » ZDZ LITIEFBOMERIEL, EBHHEMRKL

Table 8. Monthly variations in A/G ratio of pregnant wome’s serum proten

Stafges A : G ratios (serum) A : G ratios (plasma)
o
pregnancy Overl.00 underl.00 Total overl.00 underl.00 Total
(months) number % number % number %] number 9% number % number %
4 9 100 0 0 9 100 1 25 3 75 4 100
5] 24 89 3 11 27 100 7 35 13 65 20 100
6 75 89 9 11 84 100 14 35 26 65 40 100
7 85 86 9 14 64 100 13 45 16 55 29 100
8 19 70 8 30 27 100 3 23 10 77 13 100
9 10 67 8 33 15 100 1 20 4 80 5 100
10 0 — - — = — 0 — - = = —
Total 192 34 226 39 73 112
% 85 15 100 35 65 100
100 -\
90 .
80 \ _ .-
. aQ ‘ 1 7 Serum
70 N ) Sy
‘Q_-.Q\ / hd s—e-e 1Ol Iover 1.0
60 S ,’ 0-0-0 1004 Fless 1.0
‘o
50 i % Plasma
10 s \ e-—o--» L0k Eover 1.0
.____.’ \ 0---8--0 1 0LLF less 1.0
30 /’ \ o/o
Vi \
* \
L
20 / e
10 /O-—O/'o
01_'(_6
Stages of pregnancy 4 5 6 7 8 9 10
(months)
Fig. 8. Monthly variations in A/G ratios of pregnant
women’s serum protein and blood plasma
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SUMMARY

This experiment was performed to investigate serum proteins obtained from 235
pregnant women with their first children according to the * Standard procedures” for
quantitative determination of serum protein fractionation which has been adopted by the
Japanese electrophoretic association. The results are summarized as follows:

1. “pregnat women type” is one of the serum (plasma) protein fractions (figures
2, 3 and 5 and tables 4 and 6). Serum protein fractions of “pregnant women type” are
low in both albumin and 7 - globulin while they are generally high in a-globulin and B-
globulin fraction. Also concerning with the reciprocal relationships among globulins,
most of them present such a characteristic order as a > B> 1.

2. Most of serum protein fractions, except some, alters their amounts as stages of
pregnancy advance. (1) Both a-globulin and B-globulin fractions gradually increase as
pregnancy advances. (2) However, fractions of albumin reduce as the embryo in the
uterus becomes larger. (3) Also there is a tendency of gradual decrease in ¢ -globulin
with pregnancy being advanced. (4) However, there are no changes in the amount of 7 -
globulin fractions.

3. A'G values. These values reduce gradually as pregnancy advances. A:G values
as well as serum and plasma are classified into two groups; one with the A!G ratio over
1.00 and the other with the ratio under 1.00. The group with the ratio over 1.00 decreases
as the stages of pregnancy advance while there is a tendency of increase in the group
with the ratio under 1.00 (table 8 aund figure 6) .

4. Total protein. (1) As for the total protein content in the group with the A/G
ratio over 1.00, the group shows lower values than non-pregnant women (table 3). The
total protein content of blood plasma is higher than that of serum. There are no significant
flactuations in the total serum protein content due to the advances in the stages of
pregnancy. (2) Concerning with the total protein content in the group with the A/G ratio
under 1.00, the group gives higher values than the group with the A/G ratio over 1.00
and presents values which are close to those of non-pregnant women. And also as for
blood plasma, this group generally shows higher total protein content than the group with
the A/G ratio over 1.00.



