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Protein C levels in liver cirrhosis and cerebrovascular diseases
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Kaoru TAKAHASHI and Nobuo SAKURAGAWA

Central Clinical Laboratory, Toyama Medical and Pharmaceutical University

Teruo MIYAKAWA and Hiroyuki ARAI

Department of Neurosurgery, Kuwana Hospital

Protein C, a vitamin K-dependent serine protease zymogen, is one of serine proteases which
works in the regulatory systems of blood coagulation. Activation of protein C by thrombin
is markedly enhanced by the thrombomodulin in the endothelial cell.
exerts an anticoagulant by inhibiting F.Va and F.Vlla selectively. Protein C levels were measured
by the amidolytic activity of the activated protein C against the chromogenic substrate (S—2266)

in the patients with the cerebrovascular diseases, the patients with liver cirrhosis, and the

Activated protein C

patients receiving warfarin therapy. Protein C levels in the patients with cerebrovascular

diseases were normal, whereas its levels in the patients with liver cirrhosis and patients re-

ceiving warfarin therapy were significantly low, 33.2 = 23% and 65+ 21%, respectively.
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& LD Seegers H ¥ LY, autoprothrombin
DA & LTRREIALLIDOTHD, HEEWER, 8
BITEEA R LUV MBS EEfE R AER s h e b D
THB. D% Stenflo? KL HEY I v KEFHER
FUTHME vIER S, protein C & fid Shichi,
Seegers (3= L% B autoprothrombin TAY &
BEl—#1& L, #0#, Kiesel® i L H AlllL hEREX
hic. Zhides 3 v KIREHERERRT TH52 05,
7 -7 7Y RS TEDTHEIHAT, 26~920U/d]
¥ TRDT ST, IERETIE, 70~140U/d1(1000/d1 T
F—ETHE L TGEREST D) THH, FRE, FH
BOMBENEEERE L £ TRD LYY, £REE
heterozygote T 14~62U/dl %/~3 MR % F>HE
FINWH | LR /RZTSH homozygote bEFEL,
protein C DEEIAIL 6 ~ 8B TH B 12,

Protein C ® 5 F&1%62,000 TH D, heavy chain
(4,100) & light chain (2,100) £ DR D, AT 4ug/
ml BETHB. Z D protein C FIME N KMKER
@ thrombomodulin & thrombin & DEEEIC L D
EHEb&ah 3. Zhid protein S, Ca? phospholipid
i e fER T 51018, HiziEHAL protein C it
RBRETLE R DD, RBERAERF L HLESTEDH,
MBEREMEL D activator KT 2 0L FRHATS
n1enn - sEdAl protein C (3 protein C inhibitor
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AT, protein C DEFYELBE R 5 IFE
EL LTIHER, BIUBMROSELEH YK T
MEBEECRVTREL, TORELEENERYFH
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m, 7EETFHM (SAH) @438 L. FiEnb2 H
PIRZ S, 1ERL®2 r AL B E L,
BRPONK, PEESZEEMEE (126, LHES
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i (1061, FHERS8.87F), B SAH (461, 45
F4560.84), Bt T THIMm (46, FI%ES 55.3
T) Thot. MEELT, BEELLE L, MR
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(1) ™Y U AeBREH I OVERK

7 x YEEIMEE 1ml & 1M BaClg, 0.5M Tris—HCI
(pH8.0) 0.08ml ##M LT, 4°C, 10,000g 1553 Ml
LLT, 7o54 vy C ORJFULEREEBL. OBy
0.15M BaCl;—0.02M Tris—HCI1 (pH8.0) 1ml T#E#
L, 4°C, 10,000g, 153 R# 0%, ToLB, 0.1M
Na—-EDTA (pH6.0) 0.5ml ¥ M ARTH. OB
fRIC 40% PEG—-6,000 0.5ml * M X, 4% HE
LT, 0.05M Tris—HCI (pH8.0), 0.1% Bovine serum
albumin, 0.1M NaCl 0.5ml (A &) =Mz, /N
v LA HImnE & L.

(2) Foi4 v C EHEDORIE

Ny ABEHME 0.1ml, A B# 0.1ml, b o
vev (Z#, 50U/ml) 0.1ml /EFI%, 37°C, 60453
R incubation L, 7o 54 v C ®iEH({kLi. &5
& antithrombin M (75U/ml)—~v¥Y) » 100U/ml) /B
# 0.1ml 0%, 37°C, 10538 incubation L, to v
v rhkKiLk, RESHEE S-2266(1.25mg/ml)0.1ml
Mz, 37°C, 100RIGHE, 50%KEB 1ml TRIGRE
1ELT, BAE (405nm) ##lE Lic.
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LEEERLE., 9—77 ) YEEBOTALRETS
N, 6521 BLEELXRLI. BiFIEs Iy KIKE
HEERFOELBROBEREY R L, BE0oThit
vy Iy K RE%nrd.

2. ROEMEERO protein C OEH
ZHRE LUBHIC BT 3KMET, PR mER
RTH, FEIHHIIS, BETIIRL, 7 BT HmOA
THETERBIE & & D5 BFHCIEETI - 1o
(Fig. 2)



400 FriRIRESMEE W 100% $£75 MHFIGIETA

(%)
1501
@
[
®
: M
$
°
504 *
[ J
$ .
oo
G Normal Cirrhosis Warfarin

Fig.1 Functional proteinC levels in normal
individuals, patients with liver cirrho-
sis, and patients receiving warfarin
therapy
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i¥ protein C M 40~50%THh »H, MELAEITTHRES
AR M ARAE ORI L TH - T, £ KM protein C
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oibfEEE LT, B~/ v % BT warfarin
necrosis %58 L o>, RABO 7 -7 7Y vikEY
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Fig. 2 Functional protein C levels in normal
individuals, and cerebrovascular dis-
eases

nans) T, £#% ¥ 47 {HHF 5. Homozygote
DFFFIT A~ %Y v OHU/MRFITERTH 9, protein C
DOHEDOALPESE 1t 5. FactorIX EBEEEF (1,000U/
kg/48hr) RFEHEEIMRE (10mg/kg/12hr) HT
20~30U/dl I ER X510,

&T, TP protein C BIFEE TR LIz &1,
ZTOEEFHHVIFTCHAZ EBRL TS, ¥, 7-
77 VRS TORDEIESY Y v K IREEZIRLT
W,

—%, MmEREES, KHEMEFTE fibrinogen D%
i s b, MVMEOERECEEE L ZELT 519,
antithrombin Il ® a;—plasmin inhibitor 7c& D&
B - BAROMENBCIIEFRLESIIA LD LT,
heparin cofactor I O A piEMERE L OIS IARKME
BEEFATHD %R LTE D2, antithrombin II A3 5
DLW EEIT Y heparin cofactorll AL b o v &
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