Enzymati c Assay of HI RUDI N!
PRI NCI PLE:
Hi rudin + Thrombin —> Hirudin/ Thronmbi n conplex + Thronbin (excess)
Pl asma (Fi brinogen) -fhrembinlexcess)s ¢ ot (Fj brin)
CONDI TIONS: T = 37°C, pH = 7.35
METHOD: Fi broneter

A. 36 mM Diethyl Barbiturate and 36 mM Sodi um Acet at e,
0.85% (W v) Sodium Chloride Solution, pH 7.35 at 37°C
(Prepare 100 m wusing Sodium Acetate, Trihydrate,
Sigm Prod. No. S-8625, Barbital, Sodium Salt, Sigm
Prod. No. B-0500, and Sodi um Chl oride, Sigma Prod.

No. S-9625. Adjust the pHto 7.35 at 37°C with
1 MHd .?

B. 0.85% (wv) Sodium Chloride Solution
(Prepare 100 m in deionized water using Sodium
Chl oride, Sigma Prod. No. S-9625.)

C. 7.2 mMDiethyl Barbiturate, 7.2 nmM Sodi um Acet at e,
5.1 mM Sodium Citrate, and 0.68% (W v) Sodi um Chloride
(Prepare 100 m by conmbining 20 ml of Reagent A, 60 m
of Reagent B, and the appropriate anount of Citric
Acid, Trisodium Salt, Di hydrate, Sigma Prod. No. C-
7254. Adjust the pHto 7.35 at 37°Cwith 1 N HC or 1
M NaOH. 3)

D. 7.2 mMDi ethyl Barbiturate, 7.2 mM Sodi um Acet at e,
5.1 mM Sodium Citrate, 0.68% (w v) Sodi um Chl ori de,
1.0% (w/ v) Bovine Serum Al bumin and 0.5% (w v)
Pol yet hyl ene d ycol (Enz Dil)
(Prepare 20 mM in Reagent C using Al bum n, Bovine,
Sigm Prod. No. A-4503, and Pol yethylene 3 ycol, Sigm
Prod. No. P-2139.)

E. 50% (wv) Normal Human Pl asma
(I medi ately before use, reconstitute 2 vials of Human
Plasma, |yophilized with 2 ml each of deionized water.
Let stand 5 mnutes. Then add 2 ml of Reagent B
(NaCl) to each. Conbine vials and keep at room
tenperature.?)
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Enzymatic Assay of HI RUDI N!
REAGENTS: (conti nued)

F. Thronmbin Enzyme Sol ution (Thronbin)?®
(I mmedi ately before use, reconstitute a vial of
Thronmbin, Sigma Prod. No. T-8885, with 1 m of
dei oni zed water. Assay for units/m of Thronbin using
the Thrombin assay. After determining units/m of
Thronmbin of this solution, further dilute to 9.8 -
10.8 units/mM of Thrombin using
Reagent D. Assay this solution again for units/m of
Thrombin and use this volunme as the working Thronbin
Sol ution.)

G N H Thronbin Standard Sol ution (Std)
(Use Thronmbin Reference Standard (Lot J) which has
been diluted in Reagent D. Note: Current Standard
Curve has been made with N.I.H Thronbin standard
diluted in glass test tubes. Next standard curve wll
use Plastic test tubes.)

H.  Hirudin Solution (Hirudin)
(I medi ately before use, prepare a solution containing
approximately 10 units/m using Reagent D at room
tenperature.)®

PROCEDURE
Pipette (in mlliliters) the following reagents into a
test tube:
Test
Reagent F (Thronbi n) 0. 20
Reagent H (Hirudin) 0. 10

I ncubate at 37°C in a water bath for mninmumof 1 m nute.
After 1 mnute, but before 3 mnutes, renmove 0.1 m of the
assay m x and assay it for excess thrombin activity using
the thrombin assay. Repeat the assay with another 0.1
aliquot. The excess thrombin is stable over the 1 - 3

m nute tinme period used for the assay. Using the tinme it
takes to stop the fibronmeter (the time should be in the 15
- 25 second range and give a % inhibition of thronmbin of
bet ween 45 and 55% and the thrombin standard curve,
determ ne the thronbin concentration in units/nm.

BEPLASO3 Page 2 of 4
Revi sed: 03/16/98



Enzymatic Assay of HI RUDI N!
CALCULATI ONS:  (conti nued)
[(T units/assay) - (Excess T units)]

Units/m H = x df
(0.1)(mM Hirudin/mM assay m x)

Units/m H
Units/vial H =
vial H/ nL

[(T units/assay)-(Excess T units)]*100
% | nhi bition’ =
( T units/assay)

T Units/assay = (Units/m working Thronmbin) (0. 2)
Excess T units = (Units/m T)(0.3 Incubation m x)

0.1 = Volunme (in mlliliter) of Hirudin used

df = Dilution factor

T units/assay = Thronmbin units used in Incubation M x
Units/m Working Thronmbin = Final thronbin (units/mn)
concentration of Thronmbin Enzyne sol ution

0.2 = Volunme (in mlliliter) of working Thronbin incubated
with Hirudin in I ncubation M x

Excess T Units = Thronbin units in Incubation M Xx not

i nhi bited by Hirudin

Units/m T = Measured thronmbin concentration of Test m x

from

t he Thrombi n standard curve

0.3 Incubation Mx = Volume (in mlliliter) of Test M X
Vol une

Units/m = Thronmbin Inhibitor Units per mM of Hirudin
vial HHm = Hrudin dilution in vials/m

100 = Percent (% conversion

Units/vial H = Thronmbin Inhibitor Units per vial of
Hi rudi n

Units/m H = Units/nL Hirudin

UNI T DEFI NI Tl ON:

One unit will neutralize 1 NIH unit of thrombin at 37°C,
based on direct conparison to an NIH thronmbin reference
standard (Lot J).

FI NAL ASSAY CONCENTRATI ON:

In a 0.30 nl reaction mx, the final concentrations are
33% (v/v) plasma (see thronmbin assay), 0.67 unit thronbin,
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and 0.33 unit hirudin (conmponents of the enzyne dil uent
are not included).
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Enzymatic Assay of HI RUDI N!

REFERENCE:

Human Bl ood Coagul ati on, Honeostasis, and Thronbosis
(1976) pp. 721-722, 2nd ed., R Biggs, ed., Blackwell
Scientific Publications, Philadel phia, PA

Mar kwardt, F. (1970) Methods in Enzynol ogy, XIX, 924-932

NOTES:
1

The enzymatic assay for thronmbin nust acconpany this
assay when it is sent to a custoner.

Reagent A may be stored in frozen aliquots of 20 n
for up to three years.

Reagent C nmay be stored up to six nmonths at 0 - 5°C

Prepare a mi nimum of two vials of NHP and conbine in a
four dram gl ass vial.

Each 10 unit vial contains enough Thrombin for
approximately 5 assays. Prepare multiple vials of
Thrombin and conbine in a four dram gl ass vial.

Concentration of Hirudin should be approxi mately

10 units/m . If clotting tine of excess thronbin
assay is not in the 15 -25 second range, the Hirudin
concentration nmust be adjusted. Dilute Hrudin if the
time is greater than 25 seconds. Increase the Hirudin
concentration if the tinme is | ess than 15 seconds.

The Hirudin concentration should be 1/2 of the
thronbin concentration in reaction m xture.

The nost acceptable |inear range to neasure Hirudin
activity is 45 - 55% inhibition of thronbin.

This assay is based on the cited reference.

VWhere Sigma Product or Stock numbers are specified,
equi val ent reagents may be substituted.

This procedure is for informational purposes. For a current copy of Sigma’s quality control
procedure contact our Technical Service Department.
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