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Elevation Factors of Fibrinogen in the Elderly Koreans

Mi-Hwa Lee'

Department of Clinical Pathology, Jinju Health College, Jinju 660-757, Korea

Plasma fibrinogen is risk factor of vascular disease including stroke, ischemic heart disease, atherosclerosis and
thrombosis. Many studies have confirmed that high plasma fibrinogen levels are related with age, obesity, cholesterol,
alcohol consumption, and genotype. This study was carried out to investigate the effect of fibrinogen genotype and other
characteristics on the plasma fibrinogen levels in the elderly Koreans. For this study the blood samples were collected
from 178 healthy elderly Koreans (102 males and 76 females, 55~80 year olds). The blood samples were analyzed by
smoking status, cholesterol levels, genotype, age, exercise, drinking, and gender. The plasma fibrinogen was assayed by
clotting method, cholesterol being assayed by cholesterol oxidase method. The B-fibrinogen genotype was detected by
PCR of relevant region and digestion with A/ 1. The alleres with the restriction site and the non cleavable alleres were
designated A, and A,. In conclusion, genotype A A and exercise are increased and associated with plasma fibrinogen
levels. But, there were no significant differences by smoking, gender, age, drinking and cholesterol.
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al., 1984; Di mino et al., 1990; Qizilbash et al., 1991; Ernst,
1988; Shah et al,, 1995). 82l F9 shiel A&7} 3
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al., 1995; Montgomery et al., 1996). A AU H5o]
U & 9 #48Rlo) Aed o J473]
AWES- chllo] ™ (Fey et al, 1993) 2%, A% 25, A
A7sHA B8 Aol FE7}F sobxitial gkt (Folsom,
1992; Krobot et al., 1992; Humphries et al., 1983). &3/d-f4
A& Zholl A FHAET 461709 opr =it Ao A
6,8000), BB (3=AFF 54,000), y (EAFF 48,000)Z ¥-FE =
polypeptide AF&o] S-S AjhE 3la et 0L T
Agst (Ae-Bpy)29 ¥ Ath (Blomback et
al,, 1976; Hawiger et al,, 1982). I3 4 99 $a7)5L
Aa chain amino7]ol| #]X]4& fibrinopeptide A$} BB chain
HLZ31o] fibrin monomer”}
, fibrin monomers= ThA] =38t8la] fibring & A5
& ’\H‘?—H of fibrin matrix® ©]2t} (Furlan et al, 1993;
Broadhurst et al., 1990).
A8 x99 A3
zkol7y Arad sEE

A FHAE A Bo) 2

& o|F1

amino?] fibrinopeptide BE

o
Qe

> o
et

Fol A 4P
sptizl palfa
o fnfl FAAE B

Dﬂo] 2ot3 o} (Humphries 1987; 1995; Green et

a
. 1993), @A HAY FRo B A= pETAY

HH mﬁ_%
ko

ni

1 g A77h FE olFa gou 219%, = 377
291, AN, Aalste) Avky Fol 2] U AnE
Jeplol BakeA Aee 97 Raln e Axelr

(Banerjee et al., 1992; Berg et al., 1989; Connor et al., 1992,
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Dalmon et al., 1995; Emst, 1994; Folsom et al, 1993). =<
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1) @M RLY s 23

P Ta2Y F% 572 Diagnostica StagoA} (France)
o] STAE AH&3te] SA3I3TE 54 A k2 Fibrinogen
Kit (Stago, France)Z A-8-3+%ith

2) BYAHE s 53

Acro (Italy) A&3Fst #4718 o]&3}4] cholesterol

oxidase (stanbio)H © 2 E-AI3}t}

3) DNA =&

6 mle] Mol 23 mi2} *solution IS ¥ T3 &
3,000 rpmol| A 10%3F YH3tS FEHE AAS S

A& vletell 9l leucocytic nuclear pelletell 1.13 ml<]
**solution TE H7F8I3L pellets &3 AIAT 025 mlY]
***golution S H7sla £ & 37CAM 122417
AE WA ZTE ¥ 3 25 mi2] phenolS ¥l SEIH
E3s F 3,000 pmoll A 1583 A 228 oS S
AS MEE AP &7 YAt Phenol™ chloroform
L1 £ 25 mE ¥ 587 =T ¥, THA] 3,000
mpmoll Al 1527 AT 2 A AFdHC R FA &

ox
ol

A 3 M2 NaAc 0.25 mi¢} 5.5 ml9] ethanol S
3}k 5 2o ®X]|33ITh DNA pelleto] ™
5 ml tubeZ §7|I 70% ethanol 0.5 mlE o]
,000 mpmol A 1087 AT FEqs AAS F
F AZx7|Z AZAZ T TE buffer 0.5 mlE ¥o] DNA
pellet& &AIZTE o] 2 4T BAsl] AHE33ITh

4) 8tald HMELS (polymerase chain reaction: PCR)

PCRE 93] &3 genomic DNAE 34
cleotide primerE ©]-8-3l] FZ3}%ich DNA 32 PCR
£ Kit (Bioneen)S A3t FE3I3Ath Premix Kitell
genomic DNA 5 pl (400 ng), sense primer 1 pl (20 pmol/ul),

2 to 48 M
2 ™
2o

(ot

rﬁ

3k oligonu-

antisense primer 1 pl (20 pmol/ul) 55 A2 & SHTE

o] 50 Wl F=E 3%} Premix Kit®] bromphenol
blue?} €33 EFE WA vortex® FH HolE F

microcentrifuge S AH&-3td A Z1T. Mineral oil 30 piE
JojA ko] FHEA BEF 33T PCR ¥H&

thermal cycler (Perkin-Elmer,USA)S A}-8-8} 94°CollA] 3
£-7} predenaturationA]7] ¥, 94°CollA4} 137} denaturation,
60Tl A 1%7t annealing, 727 CA 2¥-7F extension?|
7l ZAHE 35 cycle AT 3, 712TCAA 1083 post-
denaturationA] Z T}, ©] FAA A& PCR ¥H& 10
£ 1.5% agarose geloll FYAIA 0.5 X TAE &N (0.04%
Tris-acetate, 0.001 M EDTA, pH 8.0)o114] 50 volte] # ko
2 1AZF A71953 T, gelS EtBr (ethidium bromide) -
o] G71 M3 T2, UV transilluminator] 4] PCR 4F
& 229 A71E #U33it). Molecular weight marker=.
+ 1 Kb ladder marker (BMX marker; Beoringer Mannheim,
Germany)Z AME-3FITE PCR2 94°CollA] 543t preden-
aturationA] 71 3, 94°Coll 4] 1%3} denaturation, 60°C ol 4]
137} annealing, 72°CollA 148 30% 5<F extensionA] 7] &
#A4E 35 cycle A38%k 3 72°Coll A 10 post extension?]
ZAth PCR WH5-E9] 312 Hedh 2217 FUin
molecular Welght marker23= 1 Kb ladder markerS A5}

AEo FHA

NS AairE ddsty] Aol Atk
4559 oilg AASIL FF chloroforms ¥ol 2 &
3k & 15,000 rpmoll A 5E7E shaink Arso
S A AF@Be 2713, 0.1819] 3M NaAc (pH 5.2)9} 2.5
Y 2] 95% ethanolS o] :‘U&d % 15837 70CelA

EIPARRTE
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Table 1. Study group characteristics

Table 2. Mean fibrinogen level by gender, age, drinking, exercise

Characteristics N (%) N. of person  Mean % SD (mg/dl) t(p)
Gender Gender
male 102 (57.3%) male 102 30141544 730 (.466)
female 76 (42.7%) female 76 295.0£60.5
Age (y15) Age (yrs)
55~59 73 (41.0%) 55~59 73 305.3+60.3 2.480 (.870)
60~69 57 (32.0%) 60~69 57 28491449
70= 48 (27.0%) 70= 48 304.7+£62.4
Drinking Drinking
yes 18 (13.5%) yes 18 27781534 1.638 (.103)
no 160 (89.9%) no 160 300.9+57.0
Smoking Exercise
yes 43 (24.2%) yes 154 244.11423 5.431 (.000)
no 135 (75.8%) no 24 307.1+54.3
Exercise
ves 154 86.5%) FRAAT. SFARE FY 128 14 A9 Yes (187,
no 24 (13.5%)
13.5%), UM 2] & 7% No (160

MHsta JF A27|2 AFAZ % 20 ple] TE buffer
(H 8.0)°1 =%tk o] = 4 WE 0.8% Agarose gel & H7]
g3t PCR 5F 4125 2l

6) Mstaa X

ZZ-3 DNA 10 ploll 108]) 24 buffer 2 ul, #13ka A
02 Wl 2 unityl) 5& ¥ ¥ F/FT 78 mE ¥ol £
20 mi7} HA 3 F, 37CAA ovemightA| AT A& A
B2E Alu 15 AHEIIITE AR MY F
gel= A7|9% % EBrE Gt UV transilluminatorol]
Al bandE 13T

7) |REAES R

Z} FAA g AR S 179 bpo}
161 bp bandS AA, FrHAE S E 813, 340 bp, 179 bp,
161 bpbandE A A, FAAE R 35Tk

2% agarose

*solution I; 0.32 M sucrose, 10 mM Tris-Cl (pH 7.5),
5 mM MgCl,, 1% Triton X100,
**solution II; 0.075 M NaCl, 0.024 M EDTA (pH 8.0),
*** solution ITI; 5% SDS.

ot
AT A= 1782 FR7F 1029 (57.3%) &7}

765 (42.7%)°13At}. A& S5A15E] 594 (738, 41.0%),
60A15-E] 694 (57, 32.0%), 7041 o] (481, 27.0%)=

3, 80.9%)2 ©7313
on Feoie F2~33] o) XA £5& & A
< Yes (154 8, 86.5%), &&= 34 ¥= A
13.5%)2 EFatoich %ﬁ@#t— A i?ié—t— 3
Yes (437, 24.2%), &A3}=
2 FHF3I3} (Table 1)
A FAY 28 A, dE, &5, &
o2t 2FES | gAY A ARAd HdsEE
301.4£54.4 mg/dio] i, oJ=ke] 7-%- 295.0£60.5 mg/dl=
@2 §ARAY 357 w4 vEey BA4e
2 g zolE UUTE AR WE v 55~
5941 305.3+60.3 mg/dl, 60~6941%= 284.9+44.9 mg/dl,
704 0142 304.7462.4 mg/dlo]%l o 1 oqr’%ﬂ e g
PAFAY srdle fF9F A7t fdth &5 o
M E S5E GPXI 2= 73 300.9157.0 me/dl,
ST AT 27781534 mg/dlE SFAE e Ao
L}EWOHL A o2 Fogh atol= flIdiTh 5
ol mEtE FAA 2ES s A9 24412423 my
d, &5& 34 & A% 307.14543 mg/dl2 5%
& 7ol +8E A R TR oA w4
£ YEATH (Table 2).
T AY FEE £, ZU2HE v A4Y
FAA el wet v wdt
31194572 mg/dl, %] &= 7
A& s Tol FA YERRe
ZH~HET 3R

o
Bl E0] 200 mg/dl vkl 7
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56.9 mg/dl, 200 mg/dl ©’3<! A AFid 5
+572 mgdl2 FH 26 S vjdEse] 3 FLE
=7b A Jepgen) fo@ Atole AT A2
FAR Aol wet BRSNS W AL, FAAR

Table 3. Mean fibrinogen levels by smoking, cholesterol, poly-
morphism

N. of Mean + SD

person (mg/dl) t®)

Smoking

yes 43 311.9£57.2 -1.771 (0.78)

no 135 294.11£56.4
Cholesterol (mg/dl)

200= 95 196.81£56.9  -440 (.661)

200= 83 300.6+57.2
Polymorphism

AA; 110 289.0£58.2 -2.620(.010)

AA, 68 312.6151.8

Table 4. Comparison of fibrinogen levels and genotype by related
factors

29 FEE 289.0£582 mg/dl o)A AA, FHA}
9 FEEE 3126151.8 mydlE AA, FFAA

fra
frad TRt Fos B AR vEt

(Table 4).
gxobg%i% ‘}5‘59’]' 7—}' E"ifl‘—Zl_Q] %:’_l\}l—ﬁ]g— H]Eé’}-
54

Ao B
§2 r% X
o

zo &
ot

o

L

W, ok
o
il
<o

o we 1o 32
o o

EbT} (Table 5).

g3 AEN S 5 dAEFAY 5 9%
= HLE A9Egts v $59YI 8R4
ol 78 9% FE ALE YEFT (Table 6).

Fibrinogen (mg/dl) = 75

Polymorphism AA AA, F (P)

Gender AAFEe] eI 59 LR FATEo| AFH
male 293874567 3134+485  .171(.680) I =9 AF7F EFreta Qo vk Ao )
female 28481609 311.6156.7 AzZbs FAEAZ dFH ok 4 F9 s

Age (yrs) AlE Ao glzrAe & olo 93
55~59 20594619 32054553  1.727(181) ;?;_‘f}: ELH:; 27 A o N :]*“]Dq iﬁf
60~69 28274457 287.8+44.5 AS Lz} sk wHol ojojA i gtk AdE wA
70< 289.0+656 33591418

Drinking Table 6. Multiple regression analysis of related factors
yes 269.8+51.3 2989+58.6  .068(.794) b SE 5 : P
no 2927£59.1  313.7£516 Comstant 349729 35523 - 9845~ 000

Exercise Gender 3632 8336 032 436 664
yes 2424+416 26251636  .038(.846) Age 370 454 -050  -818 415
no 301.8+56.1  314.1£51.2 Drinking ~ -15256 13.402  -081 -1138 257

Smoking Exercise ~ -61.460 12390  -369  -4960  .000
yes 30241666 321.04462  .022(.883) Smoking 11108 p517 084 1167 245
no 28704564 3086543 Cholesterol ~ -144 110 -096  -13709 .19

Cholesterol AlA, 10100 8453 086 1195 234
<200 28744582 31174522  .040(.842) Re. 428, K= 183, Adj, ' — 149, F=5.431. P=000
2200 29224592 31374521 **be 001

Table 5. Correlation of fibrinogen and related factors
Fibrinogen Gender Age Drinking Exercise Cholesterol AA,;
r 0459 -.045 -108" -368V™" -.007 184"
P 548 552 .000 921 0l4

D spearman's tho coefficient "p<0.5, **p<.001
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74 2 Body Mass Index
7% o] vtar ¢} (Thomas et al., 1995; Cremer et
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eas a4 ‘?l’%% A3} T (Baumann
et al., 1993, 1994; Thomas et al., 1991). =2 Z 3} 1,300 bp2
PCR AHEE& Aled o8 ARES Al 15 AHESH
AslAd ok 179 bpst 161 bpE Aed 4 AA, F W
Hog A3 340 bp, 179 bp, 161 bp= HTHE 7
AA, TR o Z AGalgirh 5 AT 2 AA,
ARy = vebdelsr 519} (Humphries et al,, 1995) 2
AFAME F FF FHAFEN e ol §3
AEE PERAY F=9 vwd A3 AA, AR
P P FAY T2 Fod o] gldout
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20

2 Yeh Lee (2002)9] 75?%9} A=ttt

o9} o] FHxtFel wet AFHFAY = Al
Folg 2ol & vehla glovy A8a B Eo] FL&
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