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Effect of Fibrinogen Genotype and Other Characteristics
on Plasma Fibrinogen Levels

Mi-Hwa Lee'

Department of Clinical Laboratory, Chinju Health College

This study was carried out to investigate the effect of fibrinogen genotype and other characteristics on the plasma
fibrinogen levels. Many studies have confirmed that high plasma fibrinogen levels are associated with the increased risk
of ischaemic heart disease, stroke and arterial disease. And fibrinogen levels are related with age, obesity, cholesterol
and alcohol consumption, genotypes. For this study the blood samples were collected from 93 healthy Koreans (66
males and 27 females). The blood samples were individually analyzed by smoking status, cholesterol levels, genotype,
age, and gender. The plasma fibrinogen was assayed by clotting method (modified Clauss assay) and cholesterol was
assayed by cholesterol oxidase method. Subjects were classified by current smokers, ex-smokers (<6 month), or
nonsmokers. The f-fibrinogen genotype was detected by PCR of relevant region and digestion with Haelll, with the
HH, allele allowing cleavage by this restriction enzyme and H,H, allele being refractory. In conclusion, the study
shows that the factor of the increasement in the fibrinogen level was closely related with the cholesterol level, smoking
status and genotype (H;H,); but there was no significant difference by gender. Especially, among the people over 50
years of age, fibrinogen level was higher with the increasement of cholesterol level (<200 mg/dl), current smoker, and
genotype H {H,.
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Table 1. Primer sequences and PCR™ product size

RFLP™

Primer sequences (5'—3")

AAGAATTTGGGAATGCAATCTCTGCTACCT
CTCCTCATTGTCGTTGACACCTTGGGAC

Haelll

*PCR: polymerase chain reaction,
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*0.32M sucrose, 10 mM Tris-Cl (pH 7.5), 5 mM MgCl, 1% Triton
A100
**0.075 M Nacl, 0.024 M EDTA (pH 8.0)
*#%5% SDS (sodium dodecyl sulfate)

**RFLP: restriction fragment length polymorphism, ***bp: base pairs

HA AR AFAE 3 MY NaAc 0.25 mi9} 5.5 ml€]
ethanol S o] HMx=E3}sk § Ao #X]Fch DNA pelleto]
WL 2 1.5 ml eppendorf tube® & 711 70% ethanol 0.5 ml
£ 49] 3,000 rpmoll A} 1087 AR} F5AE AAT &
AF PRz712 AZAZCE TE buffer 0.5 mlE Yo DNA
pelletS &|AIFT]. o] 4Col] B8l ARSSITE

4) ZEEL HHUHE (polymerase chain reaction: PCR)

PCRE 98] &% genomic DNAE ¢4 3k oligonucleo-
tide primer® ©|8-8td FZ3H3IT} (Table 1).

DNA %2 PCRE kit (&A%, Bioneer)E AHg-3l &
Z359r}. Premix kito] genomic DNA 5 ul (400 ng), sense
primer 1 ul (20 pmol/ul), antisense primer 1 pl (20 pmol/ul) 55
He 5 FHTE o] sourl HES sk

Premix kit®] bromophenol blue?} €43} Z3td w7}
vortexZ & ®olE T microcentrifuge s AM8-8to] FAA A
t}. Mineral oil 30 plE ol wkg-allo’ Zutulx] = &
%tk PCR ¥H§2 thermal cycler (Perkin-Elmer Co., Norwalk,
CT, USA)E AlM&8}le] 94°CollA] 383t pre-denaturationA]7)
F, 94 Coll A 157} denaturation, 60°Coll4] 157} annealing,
72°CollA 24-7F extension Al 7] T L 35 cycle AJ3g &
72°CoflA] 1083} post-extension A Z L} o] ap4ofl 4] A& PCR
WhS- M 10 plE 1.5% agarose gelol]l 1417 0.5XTAE 95
A (0.04% Tris-acetate, 0.001 M EDTA, p 8.0)o14] 50 volte] &
oz (A1 719538 F gelS EtBr (ethidium bromide)
falo] ©ao] g ok, UV transilluminatorell 4] PCR HE
& 2HE9] 32718 I8 TR Molecular weight marker 23 1
kb ladder marker (BMX marker; Beoringer Mannheim, Germany)

=3 ’\]"&5‘]’@5} PCR WH§-2 94°CollA] 5323} predenaturation

A7) 3 94°Col Al 1327} denaturation, 60(03)’\1 -7} anneal-
ing, 72°Coll A} 13- 30% B9 extensionAl7]1:= #H4E 35 cycle
1335F 3 72°CollA] 1057F post extension] ZTE PCR RHg-
E9] gl A&k 2717 TUSH a1, molecular weight mar-
ker2 1 kb ladder marker& /\}30}21‘4
5) SEERAL AMES A2 FH|

PCR MHSIE AlQRLR sk 2ol AAstach 35

9] 6il & A AT B9 chloroform$ dol & =3le &
15,000 rpmol A SEF GRS 45 AL Al AP

7132, 0.1909] 3 M NaAc (pH 5.2)2} 2.5809] 95% ethanol-S
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ol Tgd § (5%-2F -70°CollA W¥ZAAIZ] T 15,000 rpm
(4ol A 15T7} 943215190k
HAES 70% ethanol S Ho| 5374 1Al

=
ST Rk kR Bk

ato] A x4 s}
& 20 plo] TE buffer (pH 8.0)°1
4 ulE 0.8% Agarose gel & A 7]9%3}e] PCR

=ojct ol F
FE S s

6) MetaEs ME

2% DNA 10 plofl 109 84 buffer 2 pl, AlgHE A 0.2 pl
(2 univpl) 68 2 F FHT 7.8 miE Yol % 20 mivh

HA gk &, 37Tl A overnight AT AT EAZE Haelll
(Promega)E A2k} Alehas 22 F 2% agarose gel™
1719% ¥ EBrZ ¥43ke] UV transilluminatorol 4] band
& sRelsklet (Fig 1).
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Fig. 1. Digested PCR products with Haelll for polymorphism
at the fibrinogen  gene locus.

Lane 1 to 3: H;H, genotype (575 bp and 383 bp fragments)
Lane4  :H;H, genotype (958 bp, 575 bp, 383 bp fragments)
LaneM : DNA molecular weight marker (1 kb ladder)

2
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Table 2. Allele de51gnat|on and dlgested fragment sizes

Poslymorphlsm Haelll
Allele designation H,H, H-H,
Digested fragment size (bp) 373 958

383

Table 3. Comparison of fibrinogen levels by gender, age, and
smoking status

MeanxSD

Characteristics pe’r\igho(ﬁ %) (mg/dl) p-value
Gender o
Male 66(71.0)  301.27£52.31
Female 27(29.0)  288.75+46.75 2
Age (yrs.)
<39 39(41.9)  286.14%41.15
40~49 22(237)  311.95%52.46 138
=50 32(344)  301.80%58.29
"Smoking status 7
Non-smoker 28 (30.1)  267.60%+32.56*
Ex-smoker 18(19.4)  279.26147.42° 000
Current smoker 47 (50.5)  322.56%48.97°
Eiolesterol (_mg/d]) o
<200 53(57.0)  276.86%43.17
=200 40(43.0) 3251514741 000

a, b: Tukey's Post Hoc Multiple Comparison (a<b, o= 05)
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it 267.60 mg/dio]lA AL dHels FAS shht AEE st
A %}% % 279.26 mg/dl2, F ol felek Aot
fot FAL sk 49 32256 mydlE folshl 2&
oz Jepdrh kg FAHES vREE BRI
= 200 mg/dl olakoll M= o 276.86 mg/die] oLt 200
mg/dl ool HE 32515 mgdlE FHAEHS FE A5A 9
Adiad w278 g4 Ve (Table 3).

AR BHst AT e 4 59 Ao
5 AR, 394 ol AUT T} 40~494 AFTIA FA
& 34 e o3 ool FAE oy dAlE 8
GE & AR Felgk Aoz il ent, fﬂxﬂ A8 6
= e g e F T vlwskls W AlA
= &

7} Sl =e Ao ekt 1311«} 504 o]

o

1.0

w Az 7 A7
di o4l w2} 7, 200 mg/dl olsiel

AR oAM= A =k
AL &4 g w3 vlaslol g
3T} (Table 4).

o) e ZHAHE 51 E

| 59 AU el 598 99 F
B felshl &

ALY =9

BRoM ZeAHF FE=71 200 my/

27} folabl 2o Aos et 53 40~494) A3
o4 74 Apol} wo) velskom theow 394 ol soxﬂ
o} QB £ VeRdTh (Table 5),
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A #ol7} gl 3
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[e]
fragl Fre

| ZpolE HuHH,
ARG ol iz FHA ol wet
Aoz Uepgon 504 o4l Az

T HH, FA038E 2 A HE 273.04 mgdiolovt

Table 4. Companson of fibrinogen levels by age and smoking status

Age Smoking status No. of person (%) Mean£SD (mg/dl) p-value

<39 (y1s) B
Non-smoker 11(11.8) 261.00+21.33%
Ex-smoker 7(75) 257.60+27.42° .000
Current smoker 21 (22.6) 308.81%39.90°

40~49 (yrs.) -
Non-smoker 7(75) 274.411+36.53%
Ex-smoker 5(54) 281.62+37.21% .001
Current smoker 10 (10.8) 353.38437.44°

=50 (yrs.) -

Non-smoker 28 (30.1) 270.08+41.10
Ex-smoker 18(19.4) 302.55%65.74 .089
Current smoker 47 (50.5) 321.35£59.08

a, b Tukeys Post Hoc Multiple Comparison (a<b, o=.05)

Table 5. Comparison of fibrinogen levels by age and cholesterol

Table 6. Comparison of fibrinogen levels by Eenotypes and age

Age Cholesterol ~ No. og MeantSD p-value Age Genotype No. og MeanxSD p-value
(mg/dl)  person (%) (mg/dl) person (%) mg/dl)
<39 (y1s.) <39 (yrs.) -
<200  24(25.8) 274.96%34.05 - HH, 27(29.0)  290.98443.23 .
=200 15(16.1) 304.01%£46.21 HyH, 12(129) 27524+£35.30
40~49 (yrs.) ?16'*49 (yrs.)
<200 12(12.9) 273.27+31.02 HH, 14(15.1)  301.37+48.65
>200  10(10.8) 358.36+29.26 000 H\H, 8( 8.6) 330.45%56.95 219
250 (yrs) 250 (y13) ’
<200 17(18.3) 282.09+60.70 039 HH, 17(18.3) 273.04£45.93 002
2200 15(16.1) 423.15+48.04 HH, 15(16.1) 334.41£54.50
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Table 7. Comparison of fibrinogen levels by genotypes. Smoking status and age

Age Smoking status Genotype No. of person (%) MeantSD (mg/dl) p-value
<39 (yrs.) Non-smoker o
HH, 6 (15.4) 249.12£20.59 03
HH, 5(12.8) 275.26£11.91
Ex-smoker o
HH, 4(10.3) 269.88+22.01 103
HiH, 3(7.7) 241.23£28.75
Smoker -
H{H, 17 (43.6) 310.72+40.38 s6a
HH, 4(10.3) 300.731£42.50
40~49 (yrs.) Non-smoker o
HH, 5(22.7) 270.42+42.22
H,H, 2(9.1) 284.40+24.47 638
Ex-smoker o
HH, 4(18.2) 292.75+31.93 .
HH, 1( 45) 237.10 -
Smoker
HH, 5(22.7) 339.22+45.65
HH, 5(22.7) 367.54+23.84 24
- =50 (yrs.) Non-smoker o
HH, 7(21.9) 2702143097
H,H, 3(94) 269.77+68.71 88
Ex-smoker o
HH, 3(94) 256.77+49.93
HH, 3(94) 348.33+45.00 o8
Smoker
HH, 7(21.9) 282.83159.85
HH, 9(28.1) 351.31£39.36 o1
HH, §-383%E 712 AF-E B3 33441 mgdl2 el & $5E71 200 mgdl o149 &9 HH, 3389 A4
HiH, %XJXP%& 2 Al ARAY T/ UE 52 3 FET ¥ 27817 mydioll oy HH, At Hd
o

9] 7’<P°l§ uw , 5041 OWO AETA e AR
HH, 328 288 Ao di4d sEv et 28283
mg/dlo]1 oW HiH, #3218 282 /\}%}% J1t 51.31 mg/
diZ YE HiH, fd2kse] @44
%9_ Ao 2 UehT} (Table 7).
AR Fe2dHE T FHARE OE I AL

49 %“—E—E— HISAE o 504 ol ARwtollA EullE)

354.80 mg/dlZ HH, F-AAEE 202 Alghe] A4 5%
7t FrofsiAl wA dehd, d¥ol 7SS HiH, F3
Hol AfAd Fx Aol wet FHLHE FEE A5

= A3S JeRRIT) (Table 8).
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Table 8. Comparison of fibrinogen levels by genotypes. cholesterol and age

o (B=335), HAAY (B=175)2) #o= vepdth wek 2
AAEE 5 %d, HH, frAxrgo) wel 4449849

57t Asths AoZ YERIY (Table 9).
il Ef

o] Aoln) AR Asel ek AL WAE
o) & A0 Ueikon U, WL, F, sk o

Age Cholesterol (mg/dl) Genotype No. of person (%) MeantSD (mg/dl) p-value
<39 (yrs)) <200 ' a
H/H, 16 (41.0) 279.52435.45
H,H, 8(20.5) 265.85+31.22 265
>200
HiH, 11(28.2) 307.65449.58
HH, 4(103) 294.03+39.86 632
40~49 (yrs.) <200
HH, 9 (40.9) 274.814£32.42
H,H, 3(13.6) 268.63132.33 78
=200
HH, 5(22.7) 349.18433.88
H,H, 5(22.7) 367.54+23.84 3!
250 (yrs.) <200
HH, 11 (34.4) 270.24153.43
H,H, 6 (18.8) 303.82472.13 20
>200
H,H, 6(18.8) 278.17431.48
H,H, 9(28.1) 354.80+27.85 000
Table9 Flbrmogen fevels by Stepwise Method FEaRE W7l ek A AFelME B FHAd
T S E B ¢ palue & Akl 9lov zty) g AnE wolil glonjisld
— o M=o ek ZARA 7 Ao ¢l= AlA o)
(Constant) 140460 25.490 5510 .000 ;a@biﬁi ;Lﬁ;:lg ;E ;;: E ;w o‘;‘ %E;; _6!
Cholestero .670 143 408 4697  .000 AW olel TP AHE 5% Fod D SANES 2SR
Smoking Status 19387 4969 335 3.902 .000 Bl BAEAT)
Genotype (H\H;) 18253 8419 175 2168 .033 FoFE A9} nlEezt Em 2o B grEe] R
(R-square=433, F=22.631, P=.000) ' ‘ Al Z0] 3720 2 o] BluEldn g eA 59w
o Lnsandardized Coefficients, fr Stndardized Coeflicierts 1 gatage] ek s Bolsle 528 BAAA B
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Q0 = FellaEEo] 2 Ay 45ad 3
S vehlo] o] = #HH ATET FABHA
2HEF} F44S e Zr
gl el AR os EAF)
AE Al B de28-E 51
e ATk FAEH AT Aldo)AE o, B, y fibrinogen
% B fibrinogeno] B A Aol 7 9L vlzitke
sldomd 1 Bt wyd ATES F2 B fibrinogenol) #
Hek A7} FFE& o]F 2 a9 v fibrinogenol| gk A=
v]n)seHY, o fibrinogeno] BElAAE Tugl ATFEAS AR
& FAxg e B4 Aiad FE A f98 84
ol dle AL wAE & ¢k ST, ol ue} &
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