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Electrophoretic Study on the Changes of Serum  Protein Fractions in
Korean Women —The Effects of Age, Oral Contraceptive,
and Intrauterine Contraceptive Device——
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Table 1. Number of women and average age categorized into each study group

12 months follow up

Age No. of women

recruited Oral Contraceptive 1IUD Total
21~25 41 4 2 6
26~30 199 22 22 44
31~35 169 18 19 37
36~40 147 18 18 36
41~ 54 9 1 10
Total No. 610 71 62 133

average age 32.81DH.26 33.5%5.53 32.6+4.33 33.1£5.01

M7, 49445 AP AA Ad¢ AdqAd =z
2 Auiot FALE AL A4 Azef weh AdE
Zo s dFdA AQAzG dAde g4 R
o 294 A A9 AEAY sfdEel g3 A
F 2=

£ 61099 444 F &% 12449 4T A7zt
2 A4 m=E AZAE ol fh ALAY 59 ClFE
Z7td 2 o FelA g e, 12744 F7z=471
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yFAFL ¥ 19 2ok

9, MEBW mYEA H® FTLYUA

2 Agd Ad8 AT FIAH £ 1960dd Fo
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Table 2. The mean concentrations of serum protein fractions and “F” value by age

Total Protein  Albumin

ai~globulin

az-globulin  g-globulin  -globulin  A/G ratio

Age n

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

21~25 41 7.62 0.57 4.26 0.34 0.25 0.07
26~30 199 7.54 0.59 4.20 0.49 0.25 0.07
31~35 169 7.52 0.54 4.23 0.41 0.24 0.07
36~40 147 7.43 0.52 4.12 0.44 0.26 0.08
41~ 54 7.41 0.57 413 0.47 0.24 0.05

0.66 0.17 0.79 0.18 1.59 0.39 1.32 0.27
0.68 0.22 0.80 0.21 1.6l 0.29 130 0.27
0.65 0.18 0.78 0.18 1.62 0.31 1.31 0.22
0.66 0.20 0.79 0.23 1.6l 0.31 128 0.27
0.61 .13 077 0.14 1.66 0.39 1.29 0.33

Total 610 7.50 0.55 4.19 0.45 0.25 0.07

0.66 0.19 0.79 0.20 1.61 0.32 1.30 0.26

F value 1.84 1.66 1.13

1.24 0.62 0.39 0.32

% Fotasa0s=3. 32, F.o560008=2. 37

WFAE  7.5040.55g/100mlo] gl 2,  21~254 F,
7.62+0.57; 26~304 7, 7.540.59; 31~354F,
7.5240.54; 36~4041F, 7.43+0.52; 414 o) AF,
7.414:0.57 g/100ml2 <1zl =78 45 wFHst
ZFarsld ey “F*As 1.4z o=0.01 $943
(F.01,4,808=3.32) ¥ a=0.05 72 5 (F.05,0,608=2. 37)
2ot Aovzd, 3FAd4 A3 5y wIE &
ARHezn §o3 g Aoz ey
Albumin® #A$, AA HAAA) FHFH L= 410+
0.45 g/100mlZ, 354/0l el & JyFolA =z o
FAA Zastd e, “F'AE 1.6692 a=0.059
FefEel oz Xt
a;- 9 ay- globuling A $ol = A o Ao A
A A7 0.2540.07, 2 0.66+0.19 g/100miz, 41
*H OMJ T2 azglobulin 3 F X7 e ale Foll wal) &
Ag Al 9@y warl $a=EAA @t
A FPAE 7z 1139 1.242 a=0.05 9 2
(2.3 ol=A K3lgrh
8-, r-globulin ¥ A/G ratiodl A =, R = AAe)

BFA & 27 0.7940.20 g/100ml, 1.613-0.32 g/100
ml, ¥ 1.3040.26232, 404 ¢]4F F9 r-globulin 3}
TAMN fddTES & AL At g8y 4
ol 7} @Al A ek, “FAE 0.3~0.6 © 2 a=0.05
FAgEol 2A A A

2. ZTOIYA 2 AZY HAFXe @I cug
E 20 0lxl= g8t

T 1339 Ad4dE dAez AToea HLFs
AT AL 2R 4dTFol YolA duy == x|
B d9dd 4 o9 £ 69 12409 39 9
B Edge] AFAE A2 wasides, 2 3
TAY Folel A FATE FA4E AAES] 94
o] Student t-test (paired analysis) Z A3 at<], pgho]
0.022c & A o Aol F $o9& oz word.

ATAgA B83Y A Y Fauis ¥ 349
Al RE kst gle]l RE A T FoguAdy e
7t AP e, JAF F % 3 a4 E ez e
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Table 3 Companson of mean concentrations and sngmﬁcance for total protein in oral contraceptive group

Age n (0 month 6 month 12 month Significance
2/100ml) (g/100ml) (g/100ml) 0~ G2 012
21~25 4 7.7520. 50 7.352:1.01 7.3310.19 — — —
26~30 22 7.65£0.39 7.30+0.38 7. 11%0. 56 - — -
31~35 18 7. 540, 49 7. 2340. 40 6. 98:1-0. 34 * — -
36~40 18 7.50-£0. 49 7.1440.53 6.89+0. 52 . * .
A~ 9 7.3140.55 7.30:40. 55 6.990. 38 — — —
“Total 71 7.5640.47 7. 250 18 7,020, 46 . o e
povalie  p>0.02 0.01<p<0.02  0.005<p<0.01  0.001<p<0.005 p<0.001
— * *4 Fokk AdokR
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Table 4, Comparison of mean concentrations and significance for albumin in oral contraceptive group

cEy A 2y W Ee A AT

Age n 0 month 6 month 12 month Significance
(g/100ml) (g/100ml) (g/100ml) 06 6-12 0-12
21~25 4 4.3440.25 3.94:50. 45 3.66£0.23 - — *
26~30 22 4.084:0.56 4.064-0.33 3.7140. 44 — - %
31~35 18 4.25+0.43 4.1040.32 3.76+0.25 — -
36~40 18 4.04+0.28 3.9540.31 3.7140.39 — ** -
41~ 9 4.1740.25 3.8740. 54 3.700.34 — — -
Total 71 4.1240.43 4.01%0.35 3.7340.38 — P
pvale  p>0.02  0.01<p<0.02  0.005<p<0.01  0.001<p<0.005 p<0. 001
—_ * ET k¥ Fkkok
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127G Aole] A At Az, =3 FASY $94E EE dFEAA W
= Aoz vegd. f44 AAdAE A 4F T T Aoz vy

A 61219 2 0~12709 79 Rt KA Re fglobulin(E 7)& 3£ ZoA F7sE 3F

Table 5. Comparison of mean concentrations and significance for ei-globulin in oral contraceptive group

Age n 0 month 6 month 12 month Significance
(g/100ml) (g/100ml) (g/100ml) 0~6 612 0~12
21~25 4 0.26+0. 06 0. 3320. 07 0.27+0.04 - — —
26~30 22 0. 270. 06 0.26+0.08 0. 2520. 06 - — —
31~35 18 0.230.09 0.2140.08 0. 230, 05 — — -
36~40 18 0.260. 06 0. 240. 09 0.2240.07 - — —
41~ 9 0.230. 05 0. 25::0. 06 0.22:0.06 - - —
Total 71 0.25-0.07 0.240. 08 0.2310.06 — - —

p value p>>0.02 0.01<p<0.02  0.005<p<(0.0L  0.001<p<C0. 005 p<{0.001

—_ * ELd ok Sokkok

Table 6. Comparison of mean concentrations and significance for az-globulin in oral contraceptive group

Age n (g/rlnﬂoﬂrirtl}ll) cfé/To%’}fﬁ (511&)(;2{)}1 Sgpemnee

0~6 6~12 0~12
21~25 4 0.68+0.21 0.72::0.11 0. 680. 09 — - —
26~30 22 0.70-0.28 0. 590. 14 0.6310.11 - — —
31~36 18 0.6240.16 0. 66=0. 17 0. 61+0. 09 — — —
36~40 18 0. 69+0. 21 0. 65+0.13 0. 6240. 13 - - -
41~ 9 0.57£0.17 0.72%0.15 0.62+0.11 — — —

T hetal 7L 0.66+0.21 ¢ 0.65+0.15 0.6240.11 - I — =
p value >>0.02 0,01<p<0.02  0.005<p<0.01  0.001<p<C0. 005 p<C0. 001
— * EEs *kF Fkkk
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Table 7. Comparison of mean concentrations and significance for 5-globulin in oral contraceptive group

Age n 0 month 6 month 12 month Significance
(g/100ml) (g/100ml) (g/100ml) 0t 612 012
21~25 4 0.7320.27 0.7940.13 1.0140.24 — — *
26~30 22 0.91+4-0.26 0.844+0.15 0.960. 20 — ek —_
31~35 18 0.7840.20 0.76+0.23 0.84+0, 14 — — ~-
36~40 18 0.87+0. 28 0.78+0. 12 0.89+0. 14 — — —
41~ g 0.760. 11 0.79+0. 12 0.8840.12 — - —
Total 71 0.84+40.24 0.79+0. 16 0.90+0. 17 - Hokk —
p value p>0.02 0.01<{p<C0.02  0.005<p<C0.01  0.001<p<C0. 005 p<Z0. 001
— * *k *4k wkFk

Tabje 8. Comparison of mean concentrations and significance for y-globulin in oral contraceptive group.

Age n 0 month 6 month 12 month Significance
(£/100mL) (g/100ml) {g/100ml) 0~6 612 0~12
21~25 4 1.76+0.29 1. 6010. 47 1. 6940. 32 — — —
26~30 22 1.6640.30 1.5740.28 1.5540.29 — — ~—
31~35 18 1.6540.37 1, 554:0. 36 1.55+0.23 — — -
36~40 18 1.65+0.21 1. 4740.29 1. 454:0. 30 ok — *kk
41~ 9 1.57+0.34 1.6640. 30 1.53+0.14 — _ —
Total 71 1.6540. 30 1.5540.31 1.55+0.29 — — Fhokk
p value p>-0.02 0.01<p<0.02  0.005<p<C0.01  0.001<p<C0. 005 p<<0. 001
-— * &k EE 23 Fkk
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Tabel 9. Comparison of mean concentrations and significance for total protein in IUD group

Age n 0 month 6 month 12 month Significance
(g/100ml) (g/100ml) (g/100ml) 0~6 G2 0~ 12
21~25 2 7.3040.00 7.8540. 21 6.75--0. 07 — — —
26~30 22 7.4540.77 7. 184-0. 61 7.142:0. 44 — — -
31~35 19 7.514-0.52 7.3470. 36 7.07+0. 43 — - e
36~40 18 7.91:0. 66 7.41+0. 41 7. 060. 46 — *k —
41~ 1 5.6 5.4 5.6 — - _
Total 62 7.36+0.69 7.3040, 58 7.0610. 47 — Sobdok e
p value p>0.02  0.01<p<0. 002 0.05<p<0.01  0.001<p<0. 005 p<{0. 001
—_ * Fk fop Fokskk
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Table 10. Comparison of mean concentrations and significance for albumin in IUD group

Significance

Ace n 0 month 6 month 12 month

g (g/100ml) (g/100m1) (g/100ml) 0ot 612 012
21~25 2 4.40+0.37 3.8340.01 3. 670. 06 — — —
26~30 22 4. 0640. 58 4.12-+0. 48 3.8440.37 — — —
31~35 19 4.2610.34 4.1840. 42 3.8240.58 — ok #rx
36~40 18 3.83:40. 55 4.004-0. 24 3.8640. 34 — - —
41~ 1 2.93 2.95 3.13 — — —
Total 62 4.05+0.53 4.10+0.43 3.80+90. 45 — ey 4
p value p>0.02 0.01<p<C0.02  0.005<p<<0.01 0.001<p<C0. 005 p<<0. 001

— * L] ok ok

9w AT YA HLFeE 2 Hd 6HY FEE Albumind (£ 10)= #AA 444 +74 21~254],

o vt AAdt. $943 AAFAAE 31~354 26~3041, R 31~354 Fol A 4 Aol AAEHS

Fo 61248 B 0~1274 9, 36~404 T4 6~127 o, 79 sAdEE 12719 Aol =2 Fazsl WA

o, zelz AA 29 6~1249 2 0~12ALY A7t 9t 94 AAAAE 31~354 T 6~12A44

W4 e Ae® byt W 0~12A 97y sl el s, 36~404 T4

Table 11. Comparison of mean concentrations and significance for a:-globulin in IUD group

Age n 0 month 6 month 12 month Significance
(g/100m1) {g/100ml) (g/100ml) 0~6 12 0~12
21~25 2 0.18+0.04 0.24+0.12 0.23+0.01 —_ o —
26~30 22 0.26£0.07 0.244+0.07 0.24+0.06 — — —_
31~35 19 0.2540.06 0.25+0.09 0.20+0.07 - — *
36~40 18 0.27+0.10 0.2610.08 0.22+0.05 — — —
41~ 1 0.31 0.25 0.23 — — —
Total 62 0.26+0.08 0.256%0.08 0.22+0.06 — — *kk
pvalie p>0.02  0.01<p<0.02  0.005<p<0.01  0.001<p<0.005 p<0. 001
f— * EE g ek Sk kk

Table 12. Comparison of mean concentrations and significance for as-globulin in TUD group

Age N 0 month 6 month 12 month Significance
(g/100ml) (g/100mb) (g/100ml) 0~6  G~12  0~l2
21~25 2 0. 6610.08 0.97+0.25 0.57+0.09 — — —
26~30 22 0. 7120, 20 0.6140.23 0.63::0. 08 — — —
31~35 19 0.67+0.18 0.6240.15 0. 604-0. 14 — — —
36~40 18 0.71+0.17 0. 68+0.12 0. 6240.07 — — —
41~ 1 0.57 0. 54 0.57 — — -
Total 62 0.69+0.18 0.64-+0.18 0.6220.11 — - Aokt
p value p>>0.02 0.01<p<0.02  0.005<p<0.01  0.001<_p<C0.005 p<0.001
—_ * *#4 Fdk EE L
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Tabl 13. Companson of mean concentrations and significance for ,8 globulin in IUD group

Age n 0 month 6 month 12 month S1gmﬁcance
(g/100ml) (g/100ml) (g/100ml) 0~G 12 0~12
21~25 2 0.86+0.23 0.75+0. 06 0.96+0.14 — — -
26~30 22 0.79+0.18 0.75£0.15 0.843-0.11 — — —
31~35 19 0.77+0.19 0.80+0.156 0.8640.20 — - —
36~40 18 0.85+0.18 0.86+0.23 0.8610. 14 — — —
41~ 1 0.61 0.65 0.63
Total 62 0.80+0.18 0.80+0.17 0.86+0.15 — * —
p value p>>0.02 0.01<p<{0.02 0.005<p<0.01  0.001<p<<0. 005 p<0. 001
_ # wok *okok kK
Table 14. Comparison of mean concentrations and s1gn1ﬁcance for y-globulin in IUD group
Age n 0 month 6 month 12 month Slgmﬁcance
(g/100ml) (g/100ml) (g/100m1) 0~§ §~12 0~12
21~25 2 1.2240.02 1.57240. 40 1.33x0.10 —_ — —
26~30 22 1.6340. 30 1.4540. 28 1.61+0.23 Fkk * *
31~35 19 1.58+0.27 1.5940. 28 1.621+0.29 — — -
36~40 18 1.5310.36 1.52+0. 24 1.49+4+0. 25 — — —
41~ 1 1.18 1.00 1. 04 — —_ —
Total 62 1.5610. 31 1.51=+0.28 1.5640. 27 — — -
p value p>0.02 0.01<p<C0.02  0.005<p<(0.01 0.001<p<0. 005 p<0. 001
— * *k *ok ok kKR
G129 78 2ba, AA F9 6~12, 0~217) 9 7] 2| 2 cellulose acetated 7] el g WH= =
Zta7b 8o shol, Aol 2] 8t=d (Wingerds}t Sponzilli, 1977) €18, 44,
a- 9 arglobulin(E 11 9 12)9] A, 2i~zsy  F W FFE cfef gdle] dhad Aojw o g

gAY A 49T % A TAA Aedger, P EHEATA S Jedny gazen, 9
A Gl e AA T 0~1249 el Aut Az o FYFe, albumine] 2541 & A v}w] 5o
% ]ﬁPﬂ e A ’ 0.04g/100ml B 52 2483 a1, ¥ asglobulin® 20

%E}aiq' -
. del b Alotst dAAAN AdFuet 31 EFx, g-globuling
ﬁ-globuln_n—— 130 A 2= wpep 7 ]A ;L :%’:;L 404 o} & 54 0.02¢/100ml A 22 Zs g d)d,
oA 0~12°]92 kel F7MEP e}, FAAL = A AEd G PHo) o= daAw 3w (reference
: o2 vebyteh

value) & 4 A stelol & GHF Fasigm Raggic,

rglobulin® A$(E 14, A <3% W2 2 &4 =% Lyngbyest Krgll (1971) € immunoelectrophoresis
of v F5F uigt Tt oot .53_0]2 ?%'9\;}:9_ ) of 9]‘8]»01 404 o] & odaa%oﬂ/‘_‘ albumini]7]- 7ha 4}
A A AAAN£26~304 2 06U e 2 2 apglobulin®] 3 ul 9] &1}l a-macroglobalim

dgbe] FA% Aoz e, 2 204 o1& Zhasle] 35~50M| M HAANE Rolz
haptoglobin& 204 o] & Zr}sle] 35~404) 44 0.16
n g/100ml-& A 8te} 704) ol % oty Fsbete g-glob-

ulin¥ plasminogen®} transferrine] 354 o] % b4 3}

’ " bl & 80 T ol A9 ojHY G EFER o] 2 ® y-globulinF immunoglobulin G-} 204] ©]% A4
ol glen, AeA, WA gl s)ud g peE ZFaegen ¥asbg ev], Rafsky® (1952)3 Storiko

‘ o] MESHe Artn Wus o, (1968) & 243 Fo] o] albuming] 745 » w3}ed

O |
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g3l AP A21~504) 6109 AFeR: P
B 247, AATY HT3E 348 7.5020.56;
albumin, 4.194-0.45; a;-globulin, 0.2540.07; az-gl-
obulin, 0.6620.19; g-globulin, 0.794:0.20; ¥ 7-glo-
bulin, 1.614:0.32g/100ml5 Wingerds} Sponzilli(19
77)7F 9,2555 9] Wl A& Aoz dd AL 7
#oE g-glebulin® 7} w3 ul™ yglobulini] & &7
3= 9l o}

ole} 22 A ME(Tchais, 1977)o 4 =
oA w}g).erd, Sheperdst Mason (1965), % Kohn
(1960)2] Aol ¥ AT T A= 9
3l Q15 Aoz AzEeiA v
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—ABSTRACT—

Electrophoretic study on the changes of

serum protein fractions in Korean women
-—the effects of age, oral contraceptive,
and intrauterine contraceptive device

Bum Suk Tchai, Jung Ho Han*,
Hong Kun Chung, and Seung Won Kimm
Department of Biochemistry and the Institute of
Reproductive Medicine and Population*, College

of Medicine, Seoul National University,
Seoul, Korea

The serum levels of total protein, albumin, elect-
rophoretic fractions from 610 Korean women, 21 to
50 years old, were measured to determine their rela-
tion to age, and the effects of oral contraceptive,

Norinyl and intrauterine contraceptive device, Lippes
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Significant decrease in total protein and albumin
concentrations were observed in oral contraceptive
and IUD users, and rapid decrease in total protein
was observed in oral contraceptive users than in IUD
users. p-globulin was slightly increased in both
groups, and 7-blobulin was decreased in oral
contracptive users. No significant change in a;-and
ax-globulin concentratione was noted in both

groups.
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