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ABSTRACT 

This invention relates to methods for determining the activity 
of Lp-PLA2 in at least one sample from an animal. The 
invention also relates to methods for determining the inhibi 
tion of Lp-PLA2 activity in samples from animals that are 
administered an Lp-PLA2 inhibitor. 
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TABE 3 

Inhibition of LPPLA2Activity as Measured by Auto 
PAF AH aiki Tow Throughput Radio intric Ass:y. 

Titicpoint 
(hr) Drug #24 Drug #25 Dng #26 Drug fi27 Drug t28 Drug #29 Drug #30 Drug it 3i 

iTP Radiometric Assay 

() 20.48 20. 2S74 2456 23.95 30.9S 25.58 23.3 
().5 6.74 ()8. S5 6.77 4.43 22.16 1 (.97 865 
l O3 2.4 89 5.2 3.25 4.28 7.65 3.93 
2 ().88 (.77 62 2.45 97 2.13 6.10 ..) 
3 ().82 2 83 74 2.25 2.(37 2.43 (.92 
4 148 1.21 8S 28 2.43 22 2. () 13 
6 1.45 122 67 17.4 3.25 2.66 2.74 20 
12 2.98. ($6 4.20 3.99 5.34 7.2) 5.43 3.37 
24 5.59 5.99 7.8 7.6 8.3{} 5.24 8.94 523 
32 8.24 S44 {4} 8.95 7.94 32.93 0.4(3 7.39 
48 (). ()6 7.62 2.8 3.29 24 27.3() 3.81 8.56 
72 1477 l.8) 3.25 l3,4 369 29.10 18.31 2.21 
96 168 4.58 4.79 6.9 559 27.66 19.75 5.46 

Auto PAF AH Assay 

() 3i) 3?) 37) 3i () 37) 370 376) 370 
().5 352 35 352 352 3S2 352 352 352 
t 63 63 63 63 63 63 63 63 
2 356 56 35 is 356 3S6 356 356 3S6 
3 33 373 373 33 373 33 33 3F3 
4 36) 36 361) 36() 56) 360 360) 36) 
6 323 323 323 323. 323 323 323 323 

12 369 369 36 369 369 369 369 369 
24 3.5 75 SiS 375 375 375 35 375 
32 46 46 46 46 A 6 46 46 46 
48 365 365 365 365 365 36S 365 365 
72 SS 435 43S 435 435 435 435 A-35 
96 445 445 445 dis 4:45 445 445 445 

F.G. 5 
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TAB - 4 

In Vitro Ilhibition of Lp-PLA2 Activity by Formula III in Four Plasma Samples 

Activity into minimi) %. Inhibition 

Drug in M: i3 iii i8 if (, is fif j8 if () 

(SO 22.65 O.S 9,67 1 O. 88.5( 92.75 90.37 93.78 

st 6.25 2.64 (4 i. i. 9.7. 91.38 99.86 91.92 

6 48.6l 3.39 2.8 3597 75.32 78.33 78.29 79.49 
3.6 O2.78. 78.6l S(.69 83.89 47.81 45.73 49.52 52, 8. 
{{6 67.36 9.17 83.33 148,89 5.02 17.74 17.02 5.2 
().006 62.22 13806 95.42 78.6 17.63 4.70 4.98 - 1.82 
{()() (6 20.97 42.36 86.67 79. 7 -2.()5 .73 13.70 -2.14 
{ 96.94 144.86 ()().42 S.42 () () () { 

F.G. 6 

TABLE 5 

liffect of Detergent of Substrate Specificity 

% inhibition 

Drug (nM) with detergent without detergent 

6O))) 96.()l 68. () 
6(){ 95.68 62.73 
6()() 95.06 636) 
60 8.94 55 ()3 
6 76.92 5497 
0.6 69.9) 46.53 
{}.}6 48.58 26.96 
{}{)()6 24.22 26.65 
{},OOO6 9.8 19,88 
().()()))6 (),68 7.20 
t O O 

FIG. 7 
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TABLE 6 

Comparison of p-PLA2Activity as Measured sing Radiometric 
versus Modific d Drug Scisitive Color inctric Assay 

Time Radiometric Assay Colorimetric Assay 

Point Activity %. Inhibition Activity %llahibition 
hour) (nnnoll rain-ni. (96 hr-l{}{3% milliOl).nlin) (96 hr 100%) 

().5 28.02 4.()) 34.47 36. SS 
3.) 93.97 22.98. 57.70 

6 , 4 8.83 9.8 63.56 
48 44.52 S.8() 33.76 37.86 
96 52.87 ?} S433 ) 

FG. 8 

TABLE 7 

Percent Inhibition of Lp-PLA2 Activity in Plasma Samples 
from Subjects Administered p-Pi A2 inhibitor 

% Iihibition 

Drig.-Sensitive 

Radiometric Assay Auto PAF All Assay Colorimetric Assay 
Time Pt. N. 

thr) 3 36 24 4. 13 36 24 4. 13 36 24 41 

() { () {} () O f () () () () () {} 

(3.5 46.2 45.06 9.58 26.68 S.6O 8.38 (.26 8.60 32.82 45.62 6.73 8.4 

8.79 946 9?).98 88.27 9.98 4,93 l l is 3 A.S.S 73.08. 84.97 86.26 77-78 

3 93.74 94.36 97.32 96.O2 . (.93 l ().36 1S. 70 8S.64 85.3 89, S 88.37 

FG. 9 
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ABLE 8 

In-PIA2 Activity in Plasma Samplcs from Shiects Administered PA2 inhibitor 

Ip-P1A2 Activity (anol inna)I. 

Drug-Sensitive 
Radioilletric Assay Auto PAF AH Assay Colorinetric Assay 

Tille Pt. No. 

(hr) 3. 36 24 4. 3 36 24 41 3 36 24 4l 

() 27.3 26.94 39.3 46.97 330.S() (305.00 5 1.50 274.S() 96.9 83.84 77.63 76.2 
().S 14.7 4.8 35.38 34.44 3 2.()() 553)() 479.50 2.5l 5() 65.1 45.59 65.67 43.76 

;3.9f 2.3 3.53 5.S 29.S. 57): 52.5 236 (). 26.(8 261 24.4 39. 4 
3. if t .52 . ()S 87 307. OC 5 (), ()) (58.50 244.50 13.92 2.33 ).27 3,49 

FIG. 10 

TABLE 1 O 

Activity of Recombinant Hunan L-p-PI.A2 Protein by Modified 
Colorinetic Assay 

hirip-PLA2 (ngi ml) Activity (minolmin'in.) 

{) ().() 
()3 (),6 

2 (6 lS 
22 4.4 
82S l2.) 
16S () 3().{ } 
33?)() 89.7 
66()() 69.() 
32(j) 397.1 
14666 4 13.7 

F.G. 12 
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TABLE 1 

Activity of Purified Human Ip-PLA2 Enzyme by Modified Drug 
Sensitive Colorimetric Assay 

Purified hip-PLA2 (ngill) Activity (miliolinininL) 

().()() ().() ) 
56 (.65 

3.3 1.37 
6.2S 2.47 
2.5 ( ) SO 6 
25. () 137 
5(). OO 25.68 
T.S.)) 37.83 
()().{ }() S4.34 

2O(). Ot) 19.34 
4Ot). Ot) 212.95 
6()().{ }) 273.6) 
80). O() 324.85 
OOOOO 338.51 
2OOOO 363.60 

l60).{}() 335.42 

FIG. 13 
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ABE 2 

Effect of Preincubation of Plasma in Buffer R on Percent inhibition 
of Lp-PLA2 Activity 

Preinclbation of Plasma in R Buffer 
Reaction Time (minutes) 

Drug (ngi in.) 5 minutes 2 minutes () ninutes Rl R2 premix 

() (()) ().(){ O.O. () ()() 
2 -2.33 3.94 ().76 5.1 () 
S 2.39 4,83 7, 8 25,76 
O 9.35 ().)3 8.9 27.7 

3O 3.S. 4 i2O2 (S. 19 5392 
60 39.97 39.7 (49,0} 57.64 
9() 72.26 72.58 76.61 77.69 

F.G. 14 

TABLE 13 

Effect of Substrate Concentration on Percent Inhibition of Ip-PLA2 
Activity 

Substrate Concentration (uM 

Drug (ngi L) 275 SSC) OC) 22OO 

() ().() (), ()() ().OO ().0) 
2 32.43 26.84 8.32 7.33 
S 3.02 34.92 6.53 3).96 
() S 138 S().23 25.26 42.68 

3O 67.57 S6.99 46.00 28.3) 
6() 76.88 72.98. S9.86 52.77 
9C) 86.2 8.83 7.89 7).69 

F.G. 15 
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TA3 E 14 
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Effect of Sainle Vouille on Percent Inhibition of p-P.A2 activity 

Drug (ng mL) 5 5 25 SO 

() ().() () {{ {} (), ()() ().(){} 
2 88.47 4. S 8.32 13.22 
S (39.1 9.SS 6,53 18).26 

l() - 4.73 39. 25.26 3303 
3() 33.90 23.53 46.00 S5.58 
60 34.4 S6.68 59.86 67.68 
90 43.78 62.68 71.89 9.4 

FG 16 

TABLE 1.5 

Effect of the TDeletion of Buffer R2A from the Assay 

Sample 

2 3. 4 S 6 

R 100 L 140 IL i (301. 75 L 15 L 75 L 
R2A 40 l. () I. (). 140 l. () I. () I. 
R2E3 2 IL, 2 II. 2 a. 2 Jul. 2 u. 2 I. 
Plasia 25 i L. 25 L 25 i. St. L 50 L 501. 
Vmax 4() 90 70 4) SO 2C) 
(miliOD, 
Minute) 

F.G. 17 
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TABLE 16 

Effect of Substrate Concentration on Vinax of Substrate Hydrolysis 
Vmax (milliOD/min) of Substrate Hydrolysis in Absence of Buffer R2A 

Drug Substrate Concentration (M) 

(Ingrill) 273 2OS S4 11 S 86 65 

9:00 (), 8 3.0 STO S. 6 5.23 3.4() 
9) () 4.25 (),45 6.66 S.32 4.54 4.06 
9) 98.56 7.58 64.27 6l. 8 53.56 44.88 
3. 7.89 94.33 83.66 7S.R 65.47 54.08 

4.89 93.75 79.87 76.21 67.31 54,9t) 
5 2.58 93.2 82.1 76.7 66.46 5.99 
{ ().82 96.8 8.4() 7358 63.73 56.3t) 

F.G. 18 

TABLE 1 7 

Effect of Reaction Tine on Reaction Rate Jnder Different 
Plasna Volline and Substrate Concentrations 

Vmax (milliOD'min) 

Tille 25 L Plasma.A40 IM Substrate 50 il. Plasna 154M Substrate 

{{r} 1 min 2 min 3 Inin 4 min 5 in in l in in 2 min 3 in in 4 min 5 min 

O 125.20 8.65 lS.O. 10.6) 107.8S 98.70 8 
().5 86.9 88, iO 88.73 8S. 79 88.38 7 6.5) 7 
l 9. Of 2 OS 23.37 25.72 279 () 8. O() 
3 6.3 8.25 l{}.65 2.74 4.7 () ().20 S. 

5 45 82.73 76.54. 70.68 
85 69,05 64.78 61.7 
7 

. 

s S 18.01 18.1 ( 18.28 
S 9.24 9.37 9.57 

FIG. 19 
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A3 - 23 

improved Detectable Inhibition 

Lip-PIA2 Activity 
(ninconin, in % inhibition 

440 Mi' 2 M. 440 M. 1 2 M. 
Subject No. Tine (hr) 25 I. 45 ul. 2S 1. 4S 

N(it 8 Frc-se Jedi 25.8 () C 
af. OS 2.65 SS S. 

().5 45.87 2.67 47 5 
53.4 37 49 56 
6.3 l 3, 4 4. 49 

3. S2,28 13, a SC) 48 
4. 46.S. 6.9 SS 76 
6 33.95 3.27 67 87 
9 43.87 6.2 S8 76 
12 33.66 S. 74 68 78 
8 6.77 6. Sa. s 

24 65.38 .. 6 37 57 
N{}{9 Pre-close 68,28. 42.62 () () 

O 69.03 l4.49 59 66 
OS (6.9 6.97 6t 6() 

69. 9.42 5 54 
73.99 1.6 S6 GO 

s 68.87 3.2 S9 69 
4. 54.75 3.64 67 9. 
6 53.) (.7 68 74 
9 60.76 .27 64 7 
2 T6.09 2.58 55 70 

18 739 8.5 58 57 
24 69.2 6.6) S9 6 

NO28 Pre-tics 88.8 S3.36 f) 
6O.S.) 7.8() 68. 8S 

(), 54.96 3.29 7 94. 
S3.7C) 6.28 72 S8, 

2 62.98 7.2: 67 86 
3 64.87 4.06 66 92 
d 26S 3 77 8 
6 37.35 3.SS 8 93 

43.99 9i 77 94 
2 45.88 5.3 76 s 
8. 53.56 3, 72 75 

24 S6.68 1.6) 2) 78 
N29 Pre-dose S. 738 

() T).5{} 6.59 39 78 
().5 65.92 SS 53 79 

13.O.3 6.76 4. 77 
6.98 S.33 55 F9 

3 46.8 5.88 66 92 
4. 46.09 S. 39 67 83 
6 4.09 4. 7) 9. 
9 44.2 (S4 68 9. 
2 5).3 8.64 64 88 
8. S9.08 ().7 S8 85 

2. 62.56 9.75 55 73 

FG. 25 
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TABLE 24 

Assay of Recombinant it finan p-PLA2 Using 12 iM 
Sibstrate 5 i, Pas: 

hrp-PLA2 (nginL) Activity minoliiniilmL) 

().() (). 
... 8 

2. (),6 
a.S8. 2.7 
9.77 5, 3 
9. S3 9.2 
39.06 7.8 
78.13 3 (). 16 
156,25 5, 6 
3 2.5) 84.4 
625. Ot 944 
2SO,OO 93.9) 

FG. 26 

IABI 2S 

Effect of Reaction line Used for Activity Calculation 
on Assay Dynamic Range 

Reaction Time Used for hrp-PLA2 Activity 
Activity Calculation (ng/ml) (nnnoliminim L) R 

3 Illin-1 in 4.6-938 2.7 -84. O.98 
nin-O 4.6-375) 3.2-96.5 O.97 

30 sec-() 4.6-37SO 3.4-2 () O.98 

FG. 27 
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AEBE 26 

- PA Activity in Tc Seri Satpics 

Sample Activity (nmol, minim) % inition 

3R 28.858. 45.57 5.28 
BRH2885) 1336 73 
BR2886) 77.74 (.75 
BR2886 87. (.79 
BRH 886 55.68 65 
3R 28865 44.O. 3.28. 
BR28866 33,28 S2 
BRH28867 328 2.92 
3R 288.68 37,35 S 
3R 28869 4). Of 3.66 

FG. 28 

TABLE 27 

In vitro Drug Inhibition of Senim Lp-PLA2 Activity 

Drug Activity (nmol/minini. %. Inhibition 

(ng/mL) BRH2886l BRH28867 BRH2886 BRH28867 

S3.9) (). T ().O.() t}. Ot 
66.96 3.62 -8.44 5.95 
376 S). Sa. O.69 6. Of 

5 S46 (3,66 -().45 S.9 
() 377) 82.47 O.53 25.4 

3C 55.54 40,38 63.9 033S 
6C 6.34 13,66 S9.38 87.60) 
9. 18.08 (). 17 88.25 90.77 
9) 352 7.9 97.7 92.82 

FG, 29 
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METHODS FOR DETECTING LP-PLA2 
ACTIVITY AND INHIBITION OF LP-PLA2 

ACTIVITY 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation-in-part of U.S. 
Ser. No. 12/817,677, filed on Jun. 17, 2010, which is a con 
tinuation of U.S. Ser. No. 1 1/106.239, filed on Apr. 14, 2005, 
now U.S. Pat. No. 7,741,020, which claims benefit of U.S. 
Provisional Application No. 60/563,078, filed Apr. 16, 2004, 
the entirety of which is incorporated by reference. 

INCORPORATION BY REFERENCE 

0002 All publications and patent applications mentioned 
in this specification are herein incorporated by reference in 
their entirety to the same extent as if each individual publi 
cation or patent application was specifically and individually 
indicated to be incorporated by reference. 

FIELD 

0003. This invention relates generally to methods and 
materials for determining lipoprotein-associated phospholi 
pase A2 (herein “Lp-PLA2) enzyme activity and inhibition 
of activity in tissue samples from animals. 

BACKGROUND 

0004 Coronary heart disease (herein “CHD) is the lead 
ing cause of death in many industrial countries. Atheroscle 
rosis is a form of arteriosclerosis or hardening of the arteries 
in which there is the progressive build-up of plaque contain 
ing cholesterol and lipids in blood arteries. This build-up is 
associated with an increased risk of heart disease and morbid 
coronary events. The build-up of plaque in the arteries is 
associated with an immune response that is triggered by dam 
age to the endothelium. Initially, monocyte-derived macroph 
ages accumulate at the damaged site, due to the immune 
response causing a migration and accumulation of Smooth 
muscle cells which form fibrous plaque in combination with 
the macrophages, lipids, cholesterol, calcium salts and col 
lagen. The growth of Such lesions can eventually block the 
artery and restrict blood flow. 
0005 Lp-PLA2, also known as PAF acetylhydrolase, is a 
secreted, calcium-independent member of the growing phos 
pholipase A2 superfamily (Tew, et al. (1996) Arterioscler 
Thromb VascBiol. 16(4):591-9: Tjoelker, et al. (1995) Nature 
374(6522):549-53). It is produced by monocytes, macroph 
ages, and lymphocytes and is found associated predominantly 
with LDL (about.80%) in human plasma. The enzyme 
cleaves polar phospholipids, including sn-2 ester of 1-O- 
alkyl-2-scetyl-sn-glycero-3-phosphocholine, otherwise 
known as platelet-activating factor (herein “PAF) (Tjoelker, 
et al. (1995) Nature 374(6522):549-53). 
0006. Many observations have demonstrated a pro-in 
flammatory activity of oxidized LDL when compared with 
native unmodified lipoproteins. One of the earliest events in 
LDL oxidation is the hydrolysis of oxidatively modified 
phosphatidylcholine, generating Substantial quantities of 
lysophosphatidylcholine (herein “lyso-PC) and oxidized 
fatty acids. This hydrolysis is mediated solely by Lp-PLA2 
(i.e., Lp-PLA2 hydrolyzes PAF to give lyso-phosphatidyl 
choline herein “lyso-PC and acetate). (Stafforini, et al. 
(1997) J. Biol. Chem. 272, 17895) 

Jan. 15, 2015 

0007 Lyso-PC is suspected to be a pro-inflammatory and 
pro-atherogenic mediator. In addition to being cytotoxic at 
higher concentrations, it is able to stimulate monocyte and 
T-lymphocyte chemotaxis, as well as induce adhesion mol 
ecule and inflammatory cytokine expression at more modest 
concentrations. Lyso-PC has also been identified as the com 
ponent of oxidized LDL that is involved in the antigenicity of 
LDL, a feature that may also contribute to the inflammatory 
nature of atherosclerosis. Moreover, lyso-PC promotes mac 
rophage proliferation and induces endothelial dysfunction in 
various arterial beds. The oxidized fatty acids that are liber 
ated together with lyso-PC are also monocyte chemoattrac 
tants and may also be involved in other biological activities 
Such as cell signaling). Because both of these products of 
Lp-PLA2 hydrolysis are potent chemoattractants for circulat 
ing monocytes, Lp-PLA2 is thought to be responsible for the 
accumulation of cells loaded with cholesterol ester in the 
arteries, causing the characteristic "fatty streak associated 
with the early stages of atherosclerosis. 
0008 Lp-PLA2 has also been found to be enriched in the 
highly atherogenic lipoprotein subfraction of Small dense 
LDL, which is susceptible to oxidative modification. More 
over, enzyme levels are increased in patients with hyperlipi 
daemia, stroke, Type 1 and Type 2 diabetes mellitus, as well as 
in post-menopausal women. As such, plasma Lp-PLA2 levels 
tend to be elevated in those individuals who are considered to 
be at risk of developing accelerated atherosclerosis and clini 
cal cardiovascular events. Thus, inhibition of the Lp-PLA2 
enzyme would be expected to stop the buildup of this fatty 
streak (by inhibition of the formation of lysophosphatidyl 
choline), and so be useful in the treatment of atherosclerosis. 
0009 Lp-PLA2 inhibitors inhibit LDL oxidation. 
Lp-PLA2 inhibitors may therefore have a general application 
in any disorder that involves lipid peroxidation in conjunction 
with the enzyme activity, for example in addition to condi 
tions such as atherosclerosis and diabetes other conditions 
Such as rheumatoid arthritis, stroke, myocardial infarction 
(Serebruany, et al. Cardiology. 90(2):127-30 (1998)); reper 
fusion injury and acute and chronic inflammation. In addi 
tion, Lp-PLA2 is currently being explored as a biomarker of 
coronary heart disease (Blankenberg, et al. J. Lipid Res. 2003 
May 1) and arteriosclerosis (Tselepis and Chapman. Athero 
scler Suppl. 3(4):57-68 (2002)). Furthermore, Lp-PLA2 has 
been shown to play a role in the following disease: respiratory 
distress syndrome (Grissom, et al. Crit. Care Med. 31(3): 
770-5 (2003); immunoglobulin A nephropathy (Yoon, et al. 
Clin Genet. 62(2): 128-34 (2002); graft patency of femo 
ropopliteal bypass (Unno, etal. Surgery 132(1):66-71 (2002); 
oral inflammation (McManus and Pinckard. Crit. Rev Oral 
Biol Med. 11(2):240-58 (2000)); airway inflammation and 
hyperreactivity (Henderson, et al. J. Immunol. 15: 164(6): 
3360-7 (2000)); HIV and AIDS (Khovidhunkit, et al. 
Metabolism. 48(12): 1524-31 (1999)); asthma (Satoh, et al. 
Am J Respir Crit. Care Med. 159(3):974-9 (1999)); juvenile 
rheumatoid arthritis (Tselepis, et al. Arthritis Rheum. 42(2): 
373-83 (1999)); human middle ear effusions (Tsuji, et al. 
ORL J Otorhinolaryngol Relat Spec. 60(1):25-9 (1998)); 
schizophrenia (Bell, et al. Biochem Biophys Res Commun. 
29; 24.1(3):630-59 (1997)); necrotizing enterocolitis devel 
opment (Muguruma, et al. Adv Exp Med. Biol. 407:379-82 
(1997)); and ischemic bowel necrosis (Pediatr Res. 34(2): 
237-41 (1993)). 
0010 Lp-PLA2 activity from human tissue samples has 
been measured using spectrophotometric activity and fluoro 
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genic activity assays (Cayman Chemical Company, and Kar 
lan Research Products). See also Kosaka, et al. Clin Chem 
Acta 296(1-2): 151-61 (2000) and Kosaka, et al. Clin Chem 
Acta 312(1-2):179-83 (2001). For instance, AZwell, Inc. 
(Osaka, Japan) reported in 2000 the synthesis and use of 
1-myristoyl-2-(p-nitrophenylsuccinyl) phosphatidylcholine 
as a colorimetric substrate for measurement of human PAF 
AH (Lp-PLA2) activity in plasma and serum. In 2002, AZwell 
launched its research-use-only Auto PAF AH assay kit that 
utilizes this substrate and is formatted for use in a clinical 
chemistry analyzer. These methods may be capable of detect 
ing inhibition of Lp-PLA2 activity when an inhibitor of Lp 
PLA2 is added to a tissue sample in vitro. However, the 
methods provided with the Auto PAF AHassay are insensitive 
to measuring inhibition of Lp-PLA2 activity when an inhibi 
tor of Lp-PLA2 has been administered to an animal prior to 
tissue sample collection. 
0011. In order to measure Lp-PLA2 activity in the pres 
ence of inhibitor in a tissue sample obtained from an animal 
administered inhibitor, an activity protocol is required. 
0012. Accordingly, methods for determining LP-PLA2 
activity and inhibition from a tissue sample obtained from an 
animal that has been administered an Lp-PLA2 inhibitor are 
greatly needed. Thus, there is a need for colorimetric or 
fluorometric methods and assays for accurately detecting 
inhibition of Lp-PLA2 activity, particularly with a sufficient 
dynamic range. 
0013 None of the existing assays described above can 
provides a colorimetric or fluorometric method that is able to 
reliable detect greater then 30% inhibition of Lp-PLA2 activ 
ity in an animal (including humans) that has been adminis 
tered an inhibitor of Lp-PLA2. As described in more detail 
below, prior art colorimetric or fluorometric methods (assays) 
for detecting Lp-PLA2 activity (spectrophotometric assays) 
are insensitive to the inhibition of Lp-PLA2, and typically 
indicate less than 30% of inhibition of LpPLA2 even in the 
presence of high levels of inhibitor. Further, none of these 
colorimetric or fluorometric assays can detect Lp-PLA2 
activity/inhibition with a 100-fold or greater dynamic range. 
Described herein are methods and assays which may address 
these needs. 

SUMMARY OF THE DISCLOSURE 

0014. In general, described herein are methods and assays 
for colorimetrically or fluorometrically detecting Lp-PLA2 
inhibition (and particularly accurately reflecting up to 75% 
inhibition or more). 
0015 For example, described herein is a colorimetric or 
fluorometric method of determining the percentage of inhi 
bition of Lp-PLA2 activity. The method may include: colo 
rimetrically or fluorometrically detecting Lp-PLA2 activity 
from a first blood sample that is taken from the subject at a 
first time and diluted less than 33 times; colorimetrically or 
fluorometrically detecting Lp-PLA2 activity from a second 
blood sample that is taken from the Subject at a second time 
one hour or more after the first time and diluted less than 33 
times; and detecting greater than 30% inhibition of Lp-PLA2 
activity between the first and second blood samples by com 
paring the activity of the Lp-PLA2 between the first and 
second blood samples, indicating that the Subject has taken a 
drug that inhibits Lp-PLA2. 
0016. Any of the detection steps may colorimetrically or 
fluorometrically detect Lp-PLA2 activity by the use of a 
relatively low dilution of the sample (e.g., less than 50 fold, 
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less than 45 fold, less than 40 folk, less than 35 fold, less than 
33 fold, less than 30 fold, etc.) dilution of sample in the assay. 
The detection step may include the use of a Substrate having 
a colormetric or fluorometric moiety. For example, preparing 
a solution may comprise preparing a solution including a 
substrate for Lp-PLA2 having a colorimetric or fluorometric 
detectable moiety. 
0017. The second blood sample may be taken (e.g., from 
the same subject) after the subject has been administered a 
drug that inhibits Lp-PLA2. Any of these detection steps may 
be performed after 0.5 hours, after 0.6 hours, 0.7 hours, 0.8 
hours, 0.9 hours, 1 hour, 1.5 hours, etc., after the subject or 
sample has been exposed to the inhibitor, to detect greater 
than 30% inhibition. 
0018. In some variations, the step of detecting greater than 
30% inhibition of Lp-PLA2 activity comprises detecting 
greater than 70% inhibition (after one hour), as illustrated in 
Table 7 and Table 9, below, or detecting greater than 75%, 
greater than 80%, greater than 85%, greater than 90%, etc. 
inhibition of Lp-PLA2, between the first and second blood 
samples (e.g., between inhibitor-free and inhibitor-exposed 
samples). The percent inhibition may also be measured with 
respect to a standard activity level (for a population, or a 
representative population, relative to the Subject), rather than 
by comparing inhibitor-free and after-exposed to inhibitor in 
the same patient. Instead, the inhibitor-free values used to 
determine the percent inhibition may be based on one or more 
standards. 
0019. The step of detecting greater than 30% inhibition of 
Lp-PLA2 activity may comprise detecting at least or exactly 
85-95% inhibition of Lp-PLA2 between the first and second 
blood samples. 
0020. Any appropriate tissue sample may be used, includ 
ing in particular, blood samples, such as samples of blood 
plasma or blood serum samples. The sample may be fresh or 
frozen (thawed). 
0021. As mentioned, in general the methods described 
herein comprise colorimetrically or fluorometrically detect 
ing Lp-PLA2 activity from the first and second blood samples 
by detecting Lp-PLA2 activity within a dynamic range of 
100-fold or greater. 
0022. For example, a method of clinically monitoring a 
patient to assess the efficacy of an inhibitor of lipoprotein 
associated phospholipase A2 (Lp-PLA2) may include: 
receiving a sample from an animal that has been administered 
an Lp-PLA2 inhibitor; and colorimetrically or fluorometri 
cally detecting greater than 30 percent inhibition of Lp-PLA2 
from the sample by contacting the sample with a solution 
comprising a substrate for Lp-PLA2. Colorimetrically or 
fluorometrically detecting may comprise detecting inhibition 
of Lp-PLA2 from a plurality of samples obtained from the 
animal at one or more than one time point before and after 
administration of Lp-PLA2 inhibitor. For example, colori 
metrically or fluorometrically detecting may comprise com 
paring the activity of Lp-PLA2 from a plurality of samples 
including at least one sample obtained from the animal prior 
to the administration of Lp-PLA2 inhibitor. 
0023. In general, in any of these methods, the substrate 
concentration may be between about 53 uM to about 1125 
uM. Alternatively or additionally, the substrate concentration 
may be less than 10 times the Km of Lp-PLA2 for the given 
substrate. 
0024 For example, described herein are methods of deter 
mining inhibition of lipoprotein-associated phospholipase 
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A2 (Lp-PLA2) enzyme activity from a sample, the method 
comprising: preparing a solution comprising a Substrate for 
Lp-PLA2; contacting a sample from an animal that has been 
administered an Lp-PLA2 inhibitor, wherein the sample is 
diluted less than a 33 fold by contact with the solution; and 
colorimetrically or fluorometrically detecting Lp-PLA2 
activity. Colorimetrically or fluorometrically detecting Lp 
PLA2 activity may comprise detecting greater than 30 per 
cent inhibition (e.g., at least 85-95% inhibition). 
0025. For example, described herein are colorimetric or 
fluorometric methods of detecting greater than 30% inhibi 
tion of lipoprotein-associated phospholipase A2 (Lp-PLA2) 
enzyme, the method comprising: preparing a solution com 
prising a substrate for Lp-PLA2; contacting a sample from an 
animal that has been administered an Lp-PLA2 inhibitor, 
wherein the sample is diluted less than 33-fold; colorimetri 
cally or fluorometrically detecting Lp-PLA2 activity. Colori 
metrically or fluorometrically detecting Lp-PLA2 activity 
may comprise detecting at least 85-95% inhibition. 
0026. For example, in one aspect of the present invention, 
a method is provided for determining inhibition of Lp-PLA2 
enzyme activity in at least one tissue sample comprising the 
steps of preparing a solution comprising a substrate for Lp 
PLA2 comprising a colorimetric or fluorometric detectable 
moiety; contacting at least one said tissue sample with the 
Solution of the preparing step; and detecting Lp-PLA2 activ 
ity, wherein the tissue sample is from an animal that has been 
administered with Lp-PLA2 inhibitor. 
0027. In another example of the current invention, a 
method is provided for determining Lp-PLA2 enzyme activ 
ity in a tissue sample obtained from an animal comprising the 
steps of: a) contacting 110 uL of a solution comprising: a 
solution comprising 90 mM 1-myristoyl-2-(4-nitrophenyl 
Succinyl) phosphatidylcholine contacted with a solution com 
prising 200 mM HEPES, 200 mM NaCl, 5 mM EDTA, 10 
mM CHAPS, 10 mM sodium 1-nonanesulfonate at a pH 7.6 
in a ratio of 0.66 uL to 110 LL; with at least one 25 uL tissue 
sample from an animal; with 25 LIL each of a p-nitrophenol 
standard solution comprising; 4, 3, 2, 1, 0.4 or 0.2 nmol/LL 
p-nitrophenol in methanol; and 25 L of phosphate buffered 
saline (PBS) or ddHO to make a blank; and b) determining 
Lp-PLA2 activity. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0028. The novel features of the invention are set forth with 
particularity in the claims that follow. A better understanding 
of the features and advantages of the present invention will be 
obtained by reference to the following detailed description 
that sets forth illustrative embodiments, in which the prin 
ciples of the invention are utilized, and the accompanying 
drawings of which: 
0029 FIG. 1 illustrates one example of an Lp-PLA2 sub 
strate that can be spectrophotometrically monitored at 405 
nm to detect Lp-PLA2 activity. 
0030 FIG. 2 is Table 1, showing the measurement of Lp 
PLA2 activity in patients who received inhibitor in vivo using 
a radiometric assay and an “Auto PAF AH Assay’ (prior art) 
at time points from 0 (before administration of the inhibitor) 
to 144 hrs after administering the inhibitor. The radiometric 
assay, while expensive and difficult to perform, accurately 
indicates inhibition of Lp-PLA2 activity over time, while the 
Auto PAF AH Assay does not detect inhibition. 
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0031 FIG.3 is Table 2, showing Lp-PLA2 activity (nmol/ 
min/ml) in patients who received placebo and inhibitor in 
Vivo, using a radiometric and Auto PAF AH (prior art) assay. 
0032 FIGS. 4A, 4B and 4C illustrate chemical formulas I, 
II and III, respectively. Formulas I, II and II are examples of 
Lp-PLA2 inhibitors. Formula I is 2-(2-(3,4-Difluorophenyl) 
ethyl)-1H-quinoline-4-1-yl N-(4-trifluoromethylbiphenyl 
4-ylmethyl)-acetamide bitartrate; is presented below and is 
described in WO 02/30904. Formula II is 1-(N-(2-(Diethy 
lamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)-ami 
noc-arbonylmethyl)-2-(4-fluorobenzyl)thio-5,6-trimethyl 
enepyrimidin-4-one bitartrate, and is described in WO 
01/60805. Formula III is 1-(N-(2-(Diethylamino)ethyl)-N- 
(4-(4-trifluoromethylphenyl)benzyl)aminoca-rbonylm 
ethyl)-2-(4-fluorobenzypthio-5-(1-methylpyrazol-4-ylm 
ethyl)pyrimid-in-4-one is described in WO 00/66567. 
0033 FIG. 5 is Table 3, showing inhibitor of Lp-PLA2 
activity as measured by Auto PAF AH and low throughput 
radiometric assay, showing the inability of the Auto PAF AH 
assay to detect inhibition of LpPLA2 activity, which is detect 
able in the radiometric assay. 
0034 FIG. 6 is Table 4, showing the in vitro inhibition of 
LpPLA2 activity by Formula III, as detected with one varia 
tion of a drug-sensitive colorimetric Lp-PLA2 activity assay 
as described herein. 

0035 FIG. 7 is Table 5, showing the effect of detergent on 
Substrate specificity for one variations of a drug-sensitive 
colorimetric Lp-PLA2 activity assay. 
(0036 FIG. 8 is Table 6, showing a comparison of the 
standard radiometric assay and one variation of a drug-sen 
sitive colorimetric Lp-PLA2 activity assay. 
0037 FIG. 9 is Table 7, showing a percent inhibition of 
Lp-PLA2Activity in plasma samples from Subjects adminis 
tered an Lp-PLA2 inhibitor, comparing a radiometric assay, 
the Auto PAF Drug-Sensitive Assay, and one variation of a 
drug-sensitive colorimetric Lp-PLA2 activity assay. The 
drug-sensitive colorimetric Lp-PLA2 activity assay was able 
to detect greater than 30% inhibition of the Lp-PLA2 due to 
the inhibitor, in all subjects after 1 hour following adminis 
tration, whereas the Auto PAF AHassay was notable to detect 
greater than 16% inhibition. 
0038 FIG. 10 is Table 8, showing Lp-PLA2 activity in 
plasma samples from Subjects administered an Lp-PLA2 
inhibitor, showing a comparison between a radiometric assay, 
the Auto PAF AH assay and an example of a drug-sensitive 
colorimetric Lp-PLA2 activity assay. 
0039 FIGS. 11 (part 1), 11 (part 2) and 11 (part 3) are 
Table 9, showing Lp-PLA2 activity and percent inhibition by 
Subject and assay and comparing the results for the radiomet 
ric, auto PAF AH and an example of a drug-sensitive colori 
metric Lp-PLA2 activity assay. The a drug-sensitive colori 
metric Lp-PLA2 method was sensitive to inhibition of 
Lp-PLA2, as was the radiometric assay method, and was able 
to show greater than 30% inhibition (and greater than 75-80% 
inhibition, particularly after 1 hour post-administering of the 
inhibitor; in contrast the Auto PAF AHassay appeared insen 
sitive to the inhibition and indicated a maximum of about 
28.6% inhibition. 

0040 FIG. 12 is Table 10, showing the detection of activ 
ity of recombinant human Lp-PLA2 protein using a modified 
colorimetric assay (e.g., a drug-sensitive colorimetric Lp 
PLA2 activity assay). In Table 10, the range of activity values 
for the drug-sensitive colorimetric Lp-PLA2 activity assay 
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also indicates the dynamic range of the method, which is 
greater than 100-fold and is up to almost 700-fold (>690 
fold). 
004.1 FIG. 13 is Table 11, showing the activity of purified 
human Lp-PLA2 enzyme determined using a drug sensitive 
colorimetric Lp-PLA2 activity assay. As in Table 10, the 
dynamic range of the method is greater than 100-fold. 
0042 FIG. 14 is Table 12, showing the effect of preincu 
bation of plasma in buffer R1 on percent inhibition of Lp 
PLA2 activity in a drug-sensitive colorimetric Lp-PLA2 
activity assay. 
0043 FIG. 15 is Table 13, showing the effect of substrate 
concentration on percent inhibition of Lp-PLA2 activity in a 
drug-sensitive colorimetric Lp-PLA2 activity assay. 
0044 FIG. 16 is Table 14, showing the effect of sample 
volume on percent inhibition of Lp-PLA2 activity in a drug 
sensitive colorimetric Lp-PLA2 activity assay. 
004.5 FIG. 17 is Table 15, showing the effect of the 
removal of buffer R2A from the assay (e.g., in the absence of 
a substrate stabilizer, such as citric acid, which improved the 
assay in relation to other colorimetric assays Such as the Auto 
PAF AHassay). 
0046 FIG. 18 is Table 16, showing the effect of substrate 
concentration on Vmax of substrate hydrolysis Vmax (mil 
liOD/min) of substrate hydrolysis in absence of buffer R2A. 
0047 FIG. 19 is Table 17, showing the effect of reaction 
time on reaction rate under different plasma Volume and 
Substrate concentrations. 

0048 FIG. 20 is Table 18, showing the results of intra 
assay validation for a drug-sensitive colorimetric Lp-PLA2 
activity assay. 
0049 FIG. 21 is Table 19, showing the results of inter 
assay validation for a drug-sensitive colorimetric Lp-PLA2 
activity assay. 
0050 FIG.22 is Table 20, showing inter-operator variabil 
ity for a drug-sensitive colorimetric Lp-PLA2 activity assay. 
0051 FIG. 23 is Table 21, showing the effect of freezing/ 
thawing in a drug-sensitive colorimetric Lp-PLA2 activity 
assay. 

0052 FIG. 24 is Table 22, showing detection of inhibition 
of Lp-PLA2 using variations of drug-sensitive colorimetric 
Lp-PLA2 activity assays (at three different substrate concen 
trations, 440 uM substrate/25 uL plasma, 112 uM substrate/ 
25 LIL plasma, and 112 LM Substrate/45 LL plasma). 
0053 FIG. 25 is Table 23, showing the detection of inhi 
bition with variations of drug-sensitive colorimetric 
Lp-PLA2 activity assays. 
0054 FIG. 26 is Table 24, showing the results of assays of 
recombinant human Lp-PLA2 using 112 uM substrate/45 L 
plasma in a drug-sensitive colorimetric Lp-PLA2 activity 
assay. 

0055 FIG. 27 is Table 25, showing the effect of reaction 
time user for activity calculation on assay dynamic range for 
a variation of a drug-sensitive colorimetric Lp-PLA2 activity 
assay. 

0056 FIG. 28 is Table 26, showing the effect of Lp-PLA2 
activity in ten serum samples using a drug-sensitive colori 
metric Lp-PLA2 activity assay. 
0057 FIG.29 is Table 27, showing in vitro drug inhibition 
of serum Lp-PLA2 activity using a drug-sensitive colorimet 
ric Lp-PLA2 activity assay. 
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DETAILED DESCRIPTION 

Glossary 

0.058 Animal' as used herein includes any human or 
non-human mammal, or any other vertebrate capable of natu 
rally producing an enzyme having Lp-PLA2 activity, includ 
ing Lp-PLA2, Lp-PLA2-homologs or orthologs thereof. 
0059. “Clinical trial means human clinical trial. 
0060 “Lp-PLA2 enzyme activity” as used herein 
includes, but is not limited to, any enzyme activity of Lp 
PLA2. This activity may include but is not limited to an 
Lp-PLA2 enzyme binding Substrate, releasing product, and/ 
or hydrolyzing phospholipids or other molecules. 
0061 “Polypeptide(s) refers to any peptide or protein 
comprising two or more amino acids joined to each other by 
peptide bonds or modified peptide bonds. “Polypeptide(s) 
refers to both short chains, commonly referred to as peptides, 
oligopeptides and oligomers and to longer chains generally 
referred to as proteins. Polypeptides may comprise amino 
acids other than the 20 gene encoded amino acids. “Polypep 
tide(s) comprise those modified either by natural processes, 
Such as processing and other post-translational modifications, 
but also by chemical modification techniques. Such modifi 
cations are well described in basic texts and in more detailed 
monographs, as well as in a Voluminous research literature, 
and they are well known to those of skill in the art. It will be 
appreciated that the same type of modification may be present 
in the same or varying degree at several sites in a given 
polypeptide. Also, a given polypeptide may comprise many 
types of modifications. Modifications can occur anywhere in 
a polypeptide, including the peptide backbone, the amino 
acid side-chains, and the amino or carboxyl termini. Modifi 
cations comprise, for example, acetylation, acylation, ADP 
ribosylation, amidation, covalent attachment of flavin, cova 
lent attachment of a heme moiety, covalent attachment of a 
nucleotide or nucleotide derivative, covalent attachment of a 
lipid or lipid derivative, covalent attachment of phosphoti 
dylinositol, cross-linking, cyclization, disulfide bond forma 
tion, demethylation, formation of covalent cross-links, for 
mation of cysteine, formation of pyroglutamate, formylation, 
gamma-carboxylation, GPI anchor formation, hydroxylation, 
iodination, methylation, myristoylation, oxidation, pro 
teolytic processing, phosphorylation, prenylation, racemiza 
tion, glycosylation, lipid attachment, Sulfation, gamma-car 
boxylation of glutamic acid residues, hydroxylation and 
ADP-ribosylation, selenoylation, sulfation, transfer-RNA 
mediated addition of amino acids to proteins. Such as arginy 
lation, and ubiquitination. See, for instance, PROTEINS 
STRUCTURE AND MOLECULAR PROPERTIES, 2nd 
Ed., T. E. Creighton, W.H. Freeman and Company, New York 
(1993) and Wold, F. Posttranslational Protein Modifications 
Perspectives and Prospects, pgs. 1-12 in POSTTRANSLA 
TIONALCOVALENT MODIFICATION OF PROTEINS, B. 
C. Johnson, Ed., Academic Press, New York (1983); Seifter et 
al., Meth. Enzymol. 182:626-646 (1990) and Rattan et al., 
Protein Synthesis: Posttranslational Modifications and 
Aging, Ann. N.Y. Acad. Sci. 663: 48-62 (1992). Polypeptides 
may be branched orcyclic, with or without branching. Cyclic, 
branched and branched circular polypeptides may result from 
post-translational natural processes and may be made by 
entirely synthetic methods, as well. 
0062 “Filtration” or “filtering” as used herein includes, 
but is not limited to, the removal of any substance from a 
Solution and may comprise passing a solution containing the 
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Substance to be removed through filter paper, Whatman paper, 
cheese cloth, or a column that selectively removes said Sub 
stance from Solution based on its physical and/or chemical 
characteristics. Physical and chemical characteristics that 
may be used to remove a Substance through filtration may 
include, but are not limited to, ionic charge, size, weight, 
polarity, and/or chemical moieties associated with the Sub 
stance that make it likely to bind to the material filling the 
column. Filtration may comprise using gravity, Vacuum, and/ 
or centrifugation to facilitate the removal of said Substance 
from solution. 

0063 “Scintillation cocktail” as used herein is a mixture 
of Solutes and solvents, typically containing an organic Sol 
vent capable of solubilizing and maintaining a uniform Sus 
pension of a tissue sample for liquid Scintillation. The process 
of liquid scintillation involves the detection of beta decay 
within a sample via capture of beta emissions. A Scintillation 
cocktail mixture is designed to capture the beta emission and 
transform it into a photon emission which can be detected via 
a photomultiplier tube within a scintillation counter. Several 
Scintillation cocktails are commercially available. It is under 
stood that a modification of the composition of the scintilla 
tion cocktail can effect and/or optimize the detectable reading 
from liquid Scintillation depending on the sample. 
0064 “Tissue(s) as used herein comprises serum, cell 
lysate, tissue lysate, urine, blood plasma, plaque, monocytes, 
or macrophage cells. These tissues can be from humans, 
non-human mammals or other animals that naturally pro 
duces and enzyme having Lp-PLA2 activity, including Lp 
PLA2, Lp-PLA2-homologs or orthologs thereof. 
0065 “Colorimetric or fluorimetric detectable moiety” as 
used herein is a portion of a compound capable of producing 
a detectable or measurable signal. Such a signal may be 
measurable by, but not limited to, visible light emission or 
absorption, fluorescence, phosphorescence or other detect 
able quanta. For instance, a Substrate for Lp-PLA2 may com 
prise a colorimetric c moiety bonded to phosphatidylcholine 
at the Lp-PLA2 cleavage site. When Lp-PLA2 cleaves the 
colorimetric moiety from phosphatidylcholine the colorimet 
ric moiety emits a detectable signal as visible light. One 
non-limiting example of phosphatidylcholine bonded to a 
colorimetric moiety is 1-myristoyl-2-(4-nitrophenylsucci 
nyl) phosphatidylcholine. 
0066 Lp-PLA2 “inhibitor” or “inhibition” as used herein 
refers to any method, technique, condition, or compound 
capable of reducing or eliminating Lp-PLA2 activity, includ 
ing but not limited to reducing or eliminating any of the 
activities of Lp-PLA2 including, but not limited to, enzyme 
binding Substrate, releasing product, and/or hydrolyzing 
phospholipids or other molecules. Inhibition of Lp-PLA2 
activity may be measured in a sample obtained from an ani 
mal administered an inhibitor, which is considered in vivo 
administration. Alternatively, an inhibitor may be added to a 
sample after it is obtained from an animal, which would be 
considered in vitro administration. 
0067. An inhibitor of Lp-PLA2 may include any appro 
priate inhibitor of Lp-PLA2, including Formulas I, II, III, 
described in greater detail below, or any other director indi 
rect inhibitor of Lp-PLA2. For example, Darapladib (SB 
480848), shown in Formula II, below, is a selective Lp-PLA2 
inhibitor of Lp-PLA2. Diralapid, Rilapladib (shown in For 
mula I, below) and generally quinolone compounds (see, e.g., 
U.S. Pat. No. 8.575,348) and pyrimidinone compounds 
inhibit Lp-PLA2 (see, e.g., U.S. Pat. No. 8,637.524). Other 
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inhibitors may include HMG-CoA reductase inhibitors (st 
atins), including, but not limited to, atorvastatin, cerivastatin, 
fluvastatin, lovastatin, mevastatin, pitavastatin, pravastatin, 
rosuvastatin, and simvastatin. Niacinandezetimibe ((3R,4S)- 
1-(4-fluorophenyl)-3-((3S)-3-(4-fluorophenyl)-3-hydrox 
ypropyl-4-(4-hydroxyphenyl)aZetidin-2-one), have also 
been identified as an inhibitors of Lp-PLA2. Other Lp-PLA2 
inhibitors may include fibrates, both alone or in combination 
with orlistat (S)-((S)-1-((2S,3S)-3-Hexyl-4-oxooxetan-2- 
yl)tridecan-2-yl) 2-formamido-4-methylpentanoate), e.g., 
fenofibrate (propan-2-yl 2-4-(4-chlorophenyl)carbonyl 
phenoxy-2-methylpropanoate), and gemfibrozil (5-(2,5- 
dimethylphenoxy)-2,2-dimethyl-pentanoic acid). Addition 
ally, inhibitors may include PCSK9 inhibitors, including, but 
not limited to, alirocumab (REGN727), LGT209, evoloc 
umab (AMG145), bococizumab (PF-04950615, RN316), 
RG-7652 (Roche/Genentech), LY3015014 (Eli Lily), ALN 
PCS/02 (Alnylam Pharmaceuticals), BMS-962476 (Bristol 
Myers Squibb), SPC5001 (Santaris Pharma A/S), BMS 
84.4421 FISIS-405879 (Bristol-Myers Squibb/Isis 
Pharmaceuticals). Inhibitors additionally may include 
omega-3 fatty acids, compounds containing resolvins, and 
foods with high omega-3 fatty acids, including, but not lim 
ited to, omega-3 rich fish oils, salmon, and Sardines. Inhibi 
tors may include foods high in anti-oxidant compounds, 
including, but not limited to, fresh fruits and vegetables, 
beans, nuts, seeds, tea, red wine, pomegranate juice, and 
tumeric (curcumin). Inhibitors may further include foods 
with high flavonoid content (e.g. dark chocolate). Inhibitors 
may additionally include combinations of inhibitors and mol 
ecules with the properties of multiple inhibitors, including, 
but not limited to, CAT 2003 (a conjugate of niacin and the 
omega 3 fatty acid eicosapentaenoic acid (EPA); Catabasis 
Pharmaceuticals). 
0068. As used herein, “reduce' or “reducing refers to a 
decrease or elimination in Lp-PLA2 enzyme activity. Some 
non-limiting examples for the purposes of measuring reduced 
Lp-PLA2 activity include measuring Lp-PLA2 activity from 
the same animal in the presence and absence of an inhibitor of 
Lp-PLA2 activity. Alternatively, Lp-PLA2 activity can be 
measured against a standard recombinantly expressed, semi 
purified or purified enzyme. 
0069. As used herein “free” or “essentially free” of Lp 
PLA2 inhibitor refers to a tissue sample that contains either 
no Lp-PLA2 inhibitor or Lp-PLA2 inhibitor at a low enough 
concentration such that Lp-PLA2 activity is not inhibited by 
the inhibitor. For instance, if the inhibitor is present at a 
concentration lower than the determined dissociation con 
stant of that inhibitor for Lp-PLA2, a tissue sample may be 
considered essentially free of inhibitor. A tissue sample may 
be considered free of Lp-PLA2 inhibitor if it is obtained from 
an animal prior to administration of an Lp-PLA2 inhibitor 
that is not produced naturally by the animal. A tissue sample 
may also be considered free or essentially free of an Lp-PLA2 
inhibitor if it is obtained from an animalata time after the last 
dose of inhibitor sufficient to ensure clearance based on phar 
macokinetic profile of that inhibitor in the species of animal. 
0070 Lp-PLA2 is a known hydrolyzer of phospholipids. 
Lp-PLA2 can cleave phospholipids at the Sn-2 position to 
create lyso-PC and oxidized fatty acids. PAF has a two 
carbonacyl group at the sn-2 position; therefore, when PAF is 
hydrolyzed by Lp-PLA2, the short acyl group is cleaved as 
water soluble acetate from the remainder of the molecule, 
which is lyso-PC. A Substrate possessing a colorimetric or 
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fluorimetric moiety can be used to measure Lp-PLA2 activity. 
For instance, as illustrated in FIG. 1, the substrate, 1-myris 
toyle-2-(p-nitrophenylsuccinyl)-phosphatidylcholine, is a 
PAF analogue with a 4-nitrophenyl group conjugated onto a 
succinyl chain at sn-2 position. Lp-PLA2 (PAF-AH) hydro 
lyzes the Sn-2 position of the Substrate, producing 4-nitrophe 
nyl Succinate. This liberation can be spectrophotometrically 
monitored at 405 nm and Lp-PLA2 activity determined from 
the change in absorption. 
0071. The methods of the present invention have been 
shown to demonstrate a correlation between Lp-PLA2 inhibi 
tor concentration in a tissue sample and Lp-PLA2 activity in 
vitro. Furthermore, the present invention provides methods 
for measuring Lp-PLA2 activity over time in tissue samples 
from animals treated with Lp-PLA2 inhibitor. These data may 
be correlated with the pharmacokinetic profile of inhibitor 
from an animal. Such as a human. 
0072 A colorimetric Lp-PLA2 activity monitoring assay 
has been developed using 1-myristoyl-2-(p-nitrophenylsuc 
cinyl) phosphatidylcholine as the Substrate. In vitro drug inhi 
bition study using Lp-PLA2-specific inhibitors showed 
specificity of this substrate against Lp-PLA2. However, the 
Auto PAF A11 assay provided by AZwell failed to detect drug 
inhibition in human subjects who received Lp-PLA2 inhibi 
tor drugs in Vivo, although the same Substrate and the same 
buffer condition are used in the assays developed herein. 
Factors such as pre-incubation of plasma with assay buffer, 
plasma sample Volume, Substrate concentration, and use of 
buffer R2A, have been identified to contribute to invitro drug 
dissociation in the assay and in turn cause the inability of the 
assay to detect drug inhibition in in vivo drug-bound tissue 
samples. These factors therefore were modified in develop 
ment of new, drug-sensitive colorimetric Lp-PLA2 activity 
assays. Interactions between these factors have also been 
studied so that assay conditions could be chosen that would 
generate detectable in vivo drug inhibition and also offer an 
adequate assay dynamic range. Unlike prior art assays, the 
modified drug-sensitive assays described herein are able to 
detect inhibition and register greater than 30% inhibition at a 
reasonably broad dynamic range (e.g., 100-fold or greater). 
For example, the modified drug-sensitive assays described 
herein able to detect 85-95% (or more) drug inhibition in 
human subjects with in vivo administration of Lp-PLA2 
inhibitors and therefore could be used as a monitoring assay 
to assess drug efficacy in the clinic. These assays also offer a 
dynamic range of close to 100-fold (in the examples 
described below, a dynamic range of greater than 100-fold, 
such as greater than 600-fold, are shown) and potentially is 
also useful as a screening assay that is capable of measure 
ment of a broader range of Lp-PLA2 activity. 
0073. In one aspect of the present invention, a method is 
provided for determining inhibition of Lp-PLA2 enzyme 
activity in at least one tissue sample comprising the steps of 
preparing a solution comprising a Substrate for Lp-PLA2 
comprising a colorimetric or fluorometric detectable moiety; 
contacting at least one said tissue sample with the Solution of 
the preparing step; and detecting Lp-PLA2 activity, wherein 
the tissue sample is from an animal that has been administered 
with Lp-PLA2 inhibitor. These methods may further com 
prise comparing Lp-PLA2 activity from a tissue sample 
obtained from an animal prior to Lp-PLA2 inhibitor admin 
istration or that is free of Lp-PLA2 inhibitor. Inhibition of 
Lp-PLA2 activity may be measured in a plurality of tissue 
samples obtained from an animal at more than one time point 
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after administration of said Lp-PLA2 inhibitor. The substrate 
may be 1-myristoyl-2-(4-nitrophenylsuccinyl) phosphatidyl 
choline and may be used at a concentration of about 53 uM to 
about 1125uM. The concentration of -myristoyl-2-(4-nitro 
phenylsuccinyl) phosphatidylcholine may be 440 uM or it 
may be 112 uM. 
0074. In one aspect of the invention, the tissue sample may 
be blood plasma, or it may be serum. In another aspect, the 
blood plasma is diluted about 3 to 9 fold with the solution of 
the preparing. Lp-PLA2 activity may be measured by mea 
Suring optical density of the tissue sample. 
0075. In another aspect of the present invention, the solu 
tion comprising a substrate for Lp-PLA2 further comprises a 
buffer and wherein the buffer is incubated with the substrate 
prior to contacting the Substrate with said tissue sample. In 
another aspect, the buffer does not comprise citric acid mono 
hydrate. In another aspect, the Substrate concentration is 
maintained at approximately the Km of said Substrate. Km of 
said Substrate may be decreased by removing citric acid 
monohydrate from the buffer. When the substrate is 1-myris 
toyl-2-(4-nitrophenylsuccinyl) phosphatidylcholine, the Sub 
strate concentration may be about 440 uM or may be about 
112 uM. 
0076. In another aspect of the present invention, the vol 
ume of plasma sample is about 15 L to about 50 uL in a 
volume of about 125 uL to about 170LL of the solution of the 
preparing step. In another aspect, the pH of the reaction is 
maintained at least about 7.5 prior to contacting the plasma 
sample with the solution of the preparing step. 
0077. In another embodiment of the present invention, a 
method is provided for determining Lp-PLA2 enzyme activ 
ity in a tissue sample obtained from an animal comprising the 
steps of: a) contacting 110 uL of a solution comprising: a 
solution comprising 90 mM 1-myristoyl-2-(4-nitrophenyl 
Succinyl) phosphatidylcholine contacted with a solution com 
prising 200 mM HEPES, 200 mM NaCl, 5 mM EDTA, 10 
mM CHAPS, 10 mM sodium 1-nonanesulfonate at a pH 7.6 
in a ratio of 0.66 uL to 110 LL; with at least one 25 uL tissue 
sample from an animal; with 25 LIL each of a p-nitrophenol 
standard solution comprising; 4, 3, 2, 1, 0.4 or 0.2 nmol/LL 
p-nitrophenol in methanol; and 25 uL of phosphate buffered 
saline (PBS) or ddHO to make a blank; and b) determining 
Lp-PLA2 activity. 
0078. In one aspect, the tissue sample from animal is blood 
plasma. In another aspect, the animal is human. In yet another 
aspect, the animal has been administered an inhibitor of Lp 
PLA2 prior to obtaining the tissue sample. Inhibition of Lp 
PLA2 enzyme activity by said Lp-PLA2 inhibitor adminis 
tered prior to obtaining said tissue sample is measured by 
comparing Lp-PLA2 activity of a tissue sample free of said 
Lp-PLA2 inhibitor. 
0079. In another embodiment of the present invention, a 
method is provided for determining Lp-PLA2 enzyme activ 
ity in a tissue sample obtained from an animal wherein 
enzyme activity is determined by: a) generating a standard 
curve by plotting optical density (OD) values at 405 nm for 
the p-nitrophenol standard Solutions vs. p-nitrophenol (nmol/ 
well); b) calculating the slope (OD/nmol) of the standard 
curve; c) calculating absorbance change between 3 and 1 
minute (AOD) for both solutions comprising tissue 
samples and blank; and d) calculating Lp-PLA2 activity using 
the following formula: 

Lp-PLA2 activity (nmol/min/ml)=(AOD-AOD 
) slope(OD/nmol)f0.025 ml=2 minutes. 
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0080. In another embodiment of the present invention, a 
method is provided for determining Lp-PLA2 enzyme activ 
ity in a tissue sample obtained from an animal comprising the 
steps of: a) preparing a solution comprising 200 mM HEPES, 
200 mMNaCl, 5 mM EDTA, 10 mM CHAPS, 10 mM sodium 
1-nonanesulfonate at a pH 7.6; b) preparing a solution com 
prising 90 mM 1-myristoyl-2-(4-nitrophenylsuccinyl) phos 
phatidylcholine; c) preparing 100, 75, 50, 25, 10 and 5 nmol/ 
LL Stock solutions of p-nitrophenol in methanol; d) preparing 
working Solutions for p-nitrophenol standards by diluting 40 
uL of stock solutions of step c into 960 uL of methanol; e) 
contacting the Solution of step band the solution of step a in 
a ratio of 0.66 uL to 110 uL to make an assay buffer: f) adding 
120 uL of assay buffer to each well in a 96-well V-bottom 
plate; g) adding 25 L of each p-nitrophenol standard work 
ing solution of step d into a separate well of two columns of a 
96-well flat-bottom plate; h) adding 25 uL of tissue sample 
from an animal per well that do not contain p-nitrophenol 
standards of the flat-bottom plate of step g; i) adding 25uL of 
PBS or dd HO into an empty well in the flat-bottom plate for 
use as a blank; ) contacting 110 uL of assay buffer from the 
V-bottom plate to each well of the flat-bottom assay plate; k) 
placing the flat bottom assay plate onto a plate reader and 
reading at 405 nmi; 1) generating a standard curve by plotting 
optical density (OD) values for the standard solutions vs. 
p-nitrophenol (nmol/well); m) calculating the slope (OD/ 
nmol) of the standard curve; n) calculating absorbance 
change between 3 and 1 minutes (AOD) for both test 
samples and the blank; and o) calculating Lp-PLA2 activity 
using the following formula: 

Lp-PLA2 activity (nmol/min/ml)=(AOD-AOD 
a) slope(ODinmol), 0.025 ml/2 minutes. 

0081 Calculating the absorbance change can be per 
formed at various intervals including, but not limited to, 2 and 
0 minutes, 1 and 0 minutes and about 15-second intervals 
measured over about a 10 minute reaction time. 
0082. The following examples illustrate various aspects of 

this invention. These examples do not limit the scope of this 
invention which is defined by the appended claims. 

EXAMPLES 

0083. Unless otherwise indicated all plasma samples were 
collected from human and are human plasma. Unless other 
wise indicated, plasma samples for the following examples 
were collected as follows. Blood was collected into EDTA 
containing tubes. The tubes were centrifuged at 1730*g for 10 
minutes. Plasma was drawn off with transfer pipettes into 
tubes and stored at -80° C. 
0084. In experiments in which Lp-PLA2 inhibitor was 
added to tissue samples in vitro the following procedure was 
used, unless otherwise indicated. A 9 mg/mL stock Solution 
was prepared in PBS. A series of working dilutions were 
prepared in PBS to give concentrations of 90000,9000, 6000, 
3000, 1000, 500, 200, 100, and 0 ng/mL. One microliter of 
each working dilution was added to every 100 ul of plasma or 
serum followed by incubation at 37° C. for 1 hour. The final 
concentrations of Lp-PLA2 inhibitor in plasma or serum 
were: 900, 90, 60, 30, 10, 5, 2, 1, and 0 ng/mL. 

Example 1 

The Auto PAF AH Assay Kit 
I0085. The Auto PAF AH assay kit, manufactured by 
AZwell (Osaka, Japan), is commercially available in the 
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United States through Karlan Research Products Corporation 
(Santa Rosa, Calif.). This assay was evaluated on an Olympus 
Au640 clinical chemistry analyzer and is described in this 
Example 1. 

Materials 

I0086 AZwell Auto PAF-AH Assay Kit: 
0087 R1:200 mM HEPES, 200 mMNaCl, 5 mM EDTA, 
10 mM CHAPS, 10 mM sodium 1-nonanesulfonate, pH 7.6 
R2A: 20 mM citric acid monohydrate, 10 mM sodium 
1-nonanesulfonate, pH 4.5 R2B: 90 mM 1-myristoyl-2-(4- 
nitrophenylsuccinyl) phosphatidylcholine 

Assay Procedure 
I0088 1. Enter assay parameters from the following table 
into the Olympus Au640 analyzer, and create a PAF AHassay 
program: 
I0089 Sample volume: 2 uL 
(0090. Reagent 1: 240 uL 
(0091 Reagent 2: 80 uL 
0092 Wavelength (main): 410 nm 
(0093. Wavelength (sub): 480 nm 
0094 Method: Rate 
0.095 Point 1 (FST): 14 
0096 Point 1 (LST): 21 
(0097 Calibration Type: MB Formula: Y=AX+B 
0098 Counts: 2 
0099 MB Type Factor: 11595 
0100 2. Prepare the following reagents: 
0101 R1: Use this buffer solution as supplied in AZwell 
Auto PAF AH assay kit. Store at 4°C. Protect from light. 
0102 R2: Prepare the R2 working solution by mixing 
R2A and R2B (supplied in AZwell Auto PAF AHassay kit) in 
the proportion of 19:1. Store at 4°C. Protect from light. 
0103) 3. Aliquot 30 mL or more of each plasma sample 
into a 2 mL Sarstedt micro-tubes (Sarstedt Incorporation, part 
No. 72.694.007). Briefly centrifuge to spin down fibrin clots/ 
particles in the plasma. 
0104 4. Place Sarstedt tubes containing plasma samples 
onto sample tubes that fit the instrument. Run plasma samples 
through the Au640 analyzer. After choosing the PAF AH 
assay program, the analytical procedure described below is 
performed automatically: 
0105 Test sample (2 uL)+R1 (240 uL), 37°C., 5 minutes 
0-5 minutes 
010.6 Add R2 (80 uL), 37° C., 5 minutes 5-10 minutes 
0.107 Measure the absorbance at 410 nm and 480 nm 6-8 
minutes 
(0.108 Calculate PAF AH activity (IU/L) 
0109) 5. Include Bio-Rad Lyphochek Assayed Chemistry 
Control Level 1 and Level 2 (C-310-5 and C-315-5, Bio-Rad, 
Hercules, Calif.) as quality controls in each run. The Lp 
PLA2 activity values for these two controls are within the 
range of normal human plasma Lp-PLA2. 

Example 2 

High Throughput Radiometric Assay for 
Measurement of Lp-PLA2 Activity 

0110. A high throughput radiometric assay was developed 
for measuring Lp-PLA2 activity in a sample. This assay is 
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fully described in WO2005/001416. A summary of a high 
throughput radiometric activity assay is provided in this 
Example 2. 

Equipment 

0111 Scintillation Counter TopCount Microplate Scintil 
lation and Luminescence Counter, Perkin-Elmer (formerly 
Packard), CA Centrifuge Allegra 25R benchtop centrifuge, 
Beckman Coulter, Calif. Plate shaker Lab-Line Titer Plate 
Shaker (VWR cat #57019-600) Oven Barnstead/Ther 
molyne, series 9000, temperature range 10-250° C. (VWR 
cati52205-065) 12-channel Pipettors BRAND Transfer 
pette(R)-12, BrandTech Scientific, Inc., Essex, Conn. 

Material 

0112 Polypropylene Plates Costar* Brand 96-Well 
Plates, Polypropylene, Nonsterile. Without Lids, Costar 
3365, Corning, Inc., Corning, N.Y. (VWR cat #29444-104) 
PicoPlate Plates 96-Well white solvent-resistant microplates, 
Perkin Elmer Life Sciences, Inc, Boston, Mass. (cat 
#6005162) 

Reagents 

0113) HEPES (4-(2-hydroxyethyl)-1-piperazineethane 
sulfonic acid) Sigma Chemical Co., St. Louis Mo. (Cat 
#H9897 100) 
0114 Sodium Chloride, Sigma Chemical Co., St. Louis 
Mo. (Cat #S5150; 5.0 M) 
0115 EDTA, Sigma Chemical Co., St. Louis Mo. (Cat 
#E7889; 0.5 M) 
0116 H-Platelet Activating Factor, 1-O-Hexadecyl 
acetyl-3H(N), (3H-PAF). NEN Life Science Products, 
Roxbury, Mass. (Cat #NET-910, supplied as an ethanol solu 
tion, typically 0.1 mCi/mL; 250 uCi) 
0117 C16-PAF, (1-hexadecyl-2-acetyl-sn-glycero-3- 
phosphocholine): Avanti Polar Lipids, Alabaster, Ala. (Cat 
#878110; 5.0 mg/ml) 
0118 MicroScint-20: Perkin Elmer Biosciences, Boston, 
Mass. (cat #6013621) 
0119 Fatty acid-free bovine serum albumin (BSA): 
Sigma Chemical Co., St. Louis Mo. (Cat if A0281; 10 gm) 
0120 Trichloroacetic acid (TCA): Sigma Chemical Co., 
St. Louis Mo. (Cat #T9159) 

Assay Buffer 
0121 100 mM Hepes, pH 7.4 
0122 150 mM. NaCl 
(0123 5 mM EDTA 
0.124 Store it at room temperature 

Procedures 

0125 
tions): 
0126) a) Aliquot 480 ul H-PAF (10 uM=0.1 mCi/ml at 
10.0 Ci/mmol) and 125.3 ul of C16 PAF (5.0 mg/ml; MW: 
524) to a tube: 
0127 b) Mix and air dry in the hood; 
0128 c) Resuspend the dried pellets in 12.0 ml of assay 
buffer giving working solutions of 100 uM PAF (i.e. H-PAF 
at 0.4 uM and cold C16 PAF at 99.6 uM); 

1. Prepare a H-PAF working solution (for 100 reac 
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I0129 2. Aliquot 5ull of assay buffer (for Total counts and 
Blanks; n=8) or plasma samples in duplicates into a 96-well 
plate; 
I0130 3. Equilibrate the plate to 21° C.: 
0131 4. Add 100 ul, of the H-PAF solution to each well, 
mix and incubate the plate at 21°C. for 5 minutes: 
(0132) 5. Add50 uLof ice-cold BSA solution (50 mg/ml) to 
all wells, mix and incubate the plate in a refrigerator for 5 
minutes; 
(0.133 6. Add 25 uL of ice-cold TCA solution (56%) to 
each well, mix and incubate the plate in a refrigerator for 15 
minutes; 
0134) 
C.; 
0.135 8. Aliquot 45 uL of the supernatants to a 96-well 
polystyrene plate: 
(0.136 9. Add 10 uL of H-PAF working solution to 6 Total 
Counts wells; 
I0137 10. Add 200 uL of MicroScint-20 scintillation cock 
tail to each well; 
0.138 11. Cover the plate with a plate tape and vortex mix 
at max speed for 10 minutes; 
0.139 12. Get static off the plate by wiping with a wet 
tissue and drying with another clean one; 
0140 13. Count with a TopCount scintillation counter for 
2 minutes each; and 
0141 14. Calculate Lp-PLA2 activity: 

Lp-PLA2 activity (nmoles/min/ml)=160*(CPMs 
ul-supe-CPMB)/(CPM10 ul-spiking-CPMBlanks) 

Where CPM 45 ui-Supe 

7. Centrifuge the plate at 6,000 g for 15 minutes at 4 

0142 
sample 
0143 
0144) 
Counts 

is the average count from each 

CPM is the average count of the Blanks 
CPMo i is the average count of the Total 

Example 3 

(0145 Correlation of Auto PAF AH Assay and High 
Throughput Radiometric Assay 
0146 A panel of 120 plasma samples from healthy human 
volunteers was assayed for Lp-PLA2 activity at three clinics 
using the high-throughput radiometric assay described in 
Example 2. The same sample panel was assayed using 
AZwell's Auto PAF AH assay described in Example 1 on the 
Olympus Au640 analyzer. Correlation was obtained against 
data generated on the same panel of samples by the high 
throughput radiometric assay. Correlation coefficients (r) 
were 0.96,0.94, and 0.95 for Auto PAFAH vs. the radiometric 
activity assay at the three clinics, respectively. The average 
CV between duplicates was 2.14% for the Auto PAF AH 
assay. 

Example 4 

Low Throughput Radiometric Assay 
0147 A low throughput radiometric assay capable of mea 
suring Lp-PLA2 activity is provided below. 

Materials 

0148 Scintillation Vials (Wheaton Omni Vials, Millville, 
N.J. (Cat #225402)); Scintillation Fluid (EcoLiteTM, ICN, 
Costa Mesa, Calif. (Cat #882475)) 
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Equipment 

0149 Beta Counter (Beckman Liquid Scintillation 
Counter, LS 5000TA, Beckman Instruments, Fullerton, 
Calif.); Water Bath (Fisher Scientific, Edison, N.J. Microcen 
trifuge Jouan Inc., Winchester, Va., Model No. A-14) 

Reagents 
0150 HEPES (4-(2-hydroxyethyl)-1-piperazineethane 
sulfonic acid)—Sigma Chemical Co., St. Louis Mo. (Cat iH 
9136) 
0151. Sodium Chloride Sigma Chemical Co., St. Louis 
Mo. (Cat HS 7653) 
0152 Chloroform Aldrich Chemical Co., Milwaukee, 
Wis. (Cat #36, 692-7) 
0153 Methanol Aldrich Chemical Co., Milwaukee, 
Wis. (Cat #27,047-4) 
0154) H-Platelet Activating Factor, 1-O-Hexadecyl 
acetyl-H(N), (H-PAF)-NEN Life Science Products, Rox 
bury, Mass. (Cat # NET-910, supplied as an ethanol solution, 
typically 0.1 mCi/mL) 
O155 C16-PAF, (1-hexadecyl-2-acetyl-sn-glycero-3- 
phosphocholine)—Avanti Polar Lipids, Alabaster, Ala. (Cat 
#8781 10, supplied as 5 mg/mL CHC1 solution) 

Assay Buffer 
0156 HEPES/NaCl Buffer: 50 mM HEPES, 150 mM 
NaCl, pH 7.4 at 37° C. 

Assay Solutions 
0157 H-PAF working solution: Pipette 5 uCi (typically 
50 uL of the solution supplied by the vendor) of H-PAF stock 
solution into a 1.4 mL glass vial. Add 340 ug (68 uL of a 5 
mg/mL solution) of C16-PAF. Evaporate to dryness under a 
gentle stream of nitrogen gas in a fume hood. Reconstitute 
with 1.3 mL of HEPES/NaCl buffer. This will prepare suffi 
cient working Solution for approximately 62 assay tubes. 
0158 Assay Master Mix: In a 15 mL polypropylene tube, 
combine 7.3 mL of HEPES/NaCl buffer and 1.1 mL of H 
PAF working solution. In the final reaction mixture, after 
addition of the plasma sample, the final concentration of PAF 
(unlabelled C16-PAF+H-PAF) is 50 uM(the 200uL reaction 
volume contains 10 nmols PAF). 
0159 For testing the inhibition of LpPLA2 activity in 
plasma, the assay was performed as follows: 
(0160 (1) 110 uL HEPES/NaCl buffer+20 uL of appropri 
ate working dilution of Lp-PLA2 inhibitor+50 uL of plasma 
sample were added to a 1.5 mL microcentrifuge tube and 
incubated at 37° C. for 15 minutes. 
0161 (2) 20 uL of 3H-PAF working solution was added 
and the samples were incubated at 37°C. for 30 seconds. 
0162 (3) Reactions terminated by the addition of 600 uL 
of CHC1/CH-OH and processed by the assay procedures 
described herein. 

Assay Procedures 
0163 1. Thaw plasma samples and place in 37°C. water 
bath to temperature equilibrate. 
0164. 2. Add 150 uL of assay master mix to 1.5 mL 
polypropylene tubes and place in 37°C. water bath. Allow 5 
minutes for temperature equilibration. 
(0165 3. Add 50 uL of plasma sample or 50 L of HEPES/ 
NaCl buffer for buffer blanks (all samples are assayed in 
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duplicate) to appropriate tubes containing assay master mix, 
vortex briefly, and incubate for 30 seconds in the 37°C. water 
bath. 
(0166 4. Stop reaction by addition of 600 uL of CHC1/ 
CH-OH solution and vortex well. 
0.167 5. Just prior to centrifuging, briefly re-vortex the 
samples. Separate organic and aqueous phases by centrifuga 
tion in a microcentrifuge at maximum speed for 2 minutes. 
0168 6. Collect 250 uL of the upper, aqueous phase and 
transfer to a new 1.5 mL polypropylene tube. 
(0169. 7. Add 250 uL of CHC1 and vortex well. 
0170 8. Separate organic and aqueous phases by centrifu 
gation in a microcentrifuge at maximum speed for 1 minute. 
0171 9. Collect 150 uL of the upper, aqueous phase and 
transfer to a 7 mL scintillation vial. 
(0172 10. Add 2 mL of EcoLiteTM or equivalent liquid 
scintillation fluid. 
0173 11. Count samples in liquid scintillation counter 
using a counting program that has been set up to determine 
cpm, counting efficiency, and dpm. 
0.174 12. For determination of total radioactivity in the 
reaction, duplicate 150 uL aliquots of the assay master mix 
are counted. 

Data Reduction and Analysis 
0.175. Either cpm or dpm values may be used for calcula 
tion of Lp-PLA activity. If the counting efficiency is the same 
for the samples, buffer blanks, and total radioactivity vials, 
cpm values may be used. If different counting efficiencies are 
observed, dpm values should be used. For all of the results in 
this report, dpm values were used for activity calculations. 
The following equation is used to calculate LpPLA activity 
(reported as nmols/min/mL) from the raw data: 

where, x-cpm (or dpm) of plasma samplex 1.65 (This cor 
rects for the total Volume of the aqueous phase in each extrac 
tion. This correction is necessary since only a portion of the 
aqueous phase is collected after each of the extractions.) 
y=cpm (or dpm) of buffer blanksx 1.65 (average of duplicate 
determinations) Z cpm (or dpm) of total radioactivity 
samples divided by 10 (there are 10 nmols of PAF in each 
reaction tube (average of duplicate determinations) 40 factor 
to adjust results to nmol/min/mL (each reaction is for 30 
seconds and the Volume of plasma used in each reaction is 50 
uL). 

Example 5 

Comparison of Inhibition of Lp-PLA2 Activity 
Measured by the Auto PAF AH Assay and Low 

Throughput Radiometric Assay 

0176 Plasma was collected from six human subjects at 
different timepoints after in vivo drug administration of an 
Lp-PLA2 inhibitor during a clinical trial. Subjects #17 and 
#18 were dosed with 120 mg of Formula I, described below 
and shown in FIG. 4A, subjects #24 and #25 with 180 mg, and 
subjects #21 and #22 with 240 mg. Subjects #21 and #25 also 
received placebo on a different day. Lp-PLA2 activity was 
measured by the low throughput radiometric assay, described 
in Example 4, and >90% inhibition was observed with all six 
drug-treated subjects. However, Lp-PLA2 inhibition was not 
apparent when measured by the Auto PAF AH assay, as 
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described in Example 1. The Auto PAF AH assay is insensi 
tive to in vivo drug inhibition of Lp-PLA2. See FIG. 2 (Table 
1) below. 
0177 Inter-run and within-run variability for the Auto 
PAF AHassay on the Olympus Au640 has been consistently 
low with CV less than 5% between replicates. In this experi 
ment, the average CV between duplicates was 2% for placebo 
samples and 3% for all drug samples. However, Lp-PLA2 
activity measured by the Auto PAF AH assay fluctuated over 
time for both drug and placebo subjects. Similarly, radiomet 
ric activity values for the placebo subjects fluctuated over 
time with a higher % CV compared with the Auto PAF AH 
assay. See FIG.3 (Table 2). Observed variability in Lp-PLA2 
activity for the placebo Subjects appears to be biological 
variability. 
0.178 Formula I, shown in FIG. 4A, is 2-(2-(3,4-Difluo 
rophenyl)ethyl)-1H-quinoline-4-1-yl N-(4-trifluoromethyl 
biphenyl-4-ylmethyl)-acetamidebitartrate and is described in 
WO O2/30904. 

Example 6 

Comparison of Inhibition of Lp-PLA2 Activity 
Measured by the Auto PAF AH Assay and Low 

Throughput Radiometric Assay 
0179 Plasma samples were evaluated from eight subjects 
who received 100 mg of a second Lp-PLA2 inhibitor during 
a clinical trial. The Lp-PLA2 inhibitor used in the study, 
1-(N-(2-(Diethylamino)ethyl)-N-(4-(4-trifluoromethylphe 
nyl)benzyl)-aminoc-arbonylmethyl)-2-(4-fluorobenzyl) 
thio-5,6-trimethylenepyrimidin-4-one bitartrate, is shown in 
FIG. 4B and referred to as Formula II and is described in WO 
O1/60805. 
0180 Four of the eight subjects also received placebo on a 
different day. 
0181 Greater than 90% inhibition of Lp-PLA2 activity 
was observed using the low throughput radiometric assay for 
in vivo administration of the Lp-PLA2 inhibitor. However, no 
inhibition was measured with the Auto PAF AH assay (see 
FIG. 5, showing Table 3). Lp-PLA2 activity values fluctuated 
for both the drug and placebo Subjects as measured by Auto 
PAF AH assay apparently due to biological fluctuation. 

Example 7 

Substrate Specificity Testing 
0182. A manual colorimetric Lp-PLA2 activity assay was 
developed using the Substrate 1-myristoyl-2-(p-nitrophenyl 
succinyl) phosphatidylcholine manufactured by AZwell 
(Osaka, Japan). This assay is a corresponding microtiter-plate 
version of the Auto PAF AH Assay compatible with a spec 
trophotometric plate reader. This manual assay was used to 
evaluate the physical properties of the substrate. Presented 
here are data on Substrate specificity. 

Materials 

0183 R1:200 mM HEPES, 200 mMNaCl, 5 mM EDTA, 
10 mMCHAPS, 10 mMSodium 1-nonanesulfonate, pH 7.6, 
Store at 4°C. 
0184 R2A: 20 mM citric acid monohydrate, 10 mM 
Sodium 1-nonanesulfonate, pH 4.5, 
0185. R2B: 1-myristoyl-2-(4-nitrophenylsuccinyl) phos 
phatidylcholine, 90 mM 
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0186 p-nitrophenol: Sigma-Aldrich Chemical Co., St. 
Louis, Mo. (Cat #1048-25G) 
0187 Ethanol: Sigma-Aldrich Chemical Co., St. Louis, 
Mo. (Cat #7023) 
0188 Methanol: VWR International, West Chester, Pa. 
(Cat # EM-MX0482-6) 

Reagent Preparation 

(0189 R2: Mix R2A and R2B in ratio of 10:1. Store at 4°C. 
for no longer than two weeks before use. 
0.190 p-Nitrophenol standards: Make 1 M of 4-nitrophe 
nol solution in Methanol. Dilute 100 uL, 75uL, 50LL, 25uL. 
10 uI, 5uL of the 1M solution in 1 mL of Methanol to make 
100, 75, 50, 25, 10, and 5 nmol/LL stock solution respectively. 
Make working solution for each standard by diluting 100 uL 
of stock solution into 900 uL of methanol (1:10 dilution). 
Store both stock and working solution at 4°C. 

Assay Procedure 
(0191 1. Set temperature of the plate reader (SPECTRA 
max(R) PLUSUV/VIS Microplate Spectrophotometer, 
Molecular Devices, Sunnyvale, Calif.) at 21°C. 
(0192. 2. Add 120 uL of R1 into each well in a 96-well 
flat-bottom assay plate (CoStar 3595, Corning, Inc., Corning, 
N.Y.) using a multi-channel pipettor. 
0193 3. Add 10 uL of p-nitrophenol standard working 
solution into each of the duplicate wells in Column 1 and 2. 
Use 7 standard points for generating a standard curve: 0, 5, 10. 
25, 50, 75, 100 nmol/well. Leave well 1H and 2H for blank 
controls. 
0194 4. Add 5 uL of plasma individually into each well. 
Use duplicate for each sample. Set up blank controls by 
adding 5 uL ofddHO instead of plasma into well 1H and 2H. 
Mix the plate well by hand. 
(0195 5. Incubate the plate at 37° C. for 5 minutes. 
(0196. 6. Cool the plate at 21° C. in the plate reader for 5 
minutes. 
(0197) 7. Take the plate out from the platereader. Add 40 uL 
of R2 into each well using a multi-channel pipettor, changing 
tips after each addition. Time the start of R2 addition. 
0198 8. Add 2 LL of ethanol into each well using a multi 
channel pipettor, changing tips after each addition. The pur 
pose of this step is to rid of all the air bubbles generated in 
wells. The duration between first R2 addition and plate read 
ing in Step #9 is 4 minutes. 
(0199 9. Read the plate at 405 nm for 20 minutes with a 
2-minute interval. Include a 2-minute auto-mixing before 
reading the plate. 

Activity Calculation 
0200) 1. Generate a standard curve by plotting average OD 
values at 0 and 20 minutes (ODo, and OD) for the 7 
standards vs. p-nitrophenol (nmol/well). Calculate the slope 
of the standard curve. 
0201 2. Calculate AOD values for each blank well 
between 2 and 4 minutes (OD-OD ) and average the 
two AOD values for the blanks 
0202 3. For each sample well, calculate AOD values 
between 2 and 4 minutes and then Lp-PLA2 activity (nmol/ 
min/ml)=(AOD -AOD)/slope (OD/nmol)/0.005 
ml/2 minutes. 
0203 4. Calculate an average activity value for duplicate 
sample wells. 

sample 
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Results 

0204 Substrate specificity against Lp-PLA2 was assayed 
by using two Lp-PLA2 inhibitor compounds; Formula II, 
which is described in Example 6, and Formula III, which is 
shown in FIG. 4C. Formula III is 1-(N-(2-(Diethylamino) 
ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)aminoca-rbo 
nylmethyl)-2-(4-fluorobenzyl)thio-5-(1-methylpyrazol-4- 
ylmethyl)pyrimid-in-4-one is described in WO 00/66567. 
0205 Plasma samples from four healthy patients were 
incubated in vitro with increasing amount of Formula III. For 
addition of the inhibitor solution to the reaction mixtures, a 
100 mM stock solution was prepared in DMSO. A series of 
1:10 working dilutions were prepared in DMSO to give con 
centrations which ranged between 10 mM and 0.01 nM. One 
microliter aliquots of each working dilution were added in 
each reaction. The final concentrations of Lp-PLA2 inhibitor 
were (in nM) 60,000, 6,000, 600, 60, 6, 0.6, 0.06, 0.006, 
0.0006, 0.00006 and 0. 
0206 All four plasma demonstrated decreasing Lp-PLA2 
activity as shown in Table 4 (FIG. 6). Inhibition achieved by 
Formula III in all four samples reached over 90%, comparable 
to the natural Lp-PLA2 substrate PAF used in the radiometric 
activity assay. Formula II also showed over 90% inhibition of 
the substrate hydrolysis when incubated in vitro in the same 
four plasma samples. 
0207. The assay buffer used in above experiments has high 
content of detergent (7.5 mM CHAPS and 10 mM Sodium 
1-nonanesulfonate). When detergent was eliminated from the 
assay, Formula III only inhibited about 65% of hydrolysis 
activity in plasma sample #10. When detergent was added in 
the parallel experiment inhibition of more than 95% was 
reached. Therefore, it appears that this substrate is specific to 
Lp-PLA2 only when it is assayed in the presence of buffer 
comprising detergent, as shown in Table 5 (FIG. 7). 

Example 8 

Modified Drug Sensitive Colorimetric Assay for 
Measurement of Lp-PLA2 Activity 

0208 For the Auto PAF AH assay, plasma samples are 
diluted about 160-fold and the substrate is used at a concen 
tration higher than its Km. It appears that when the concen 
tration of substrate is higher than its Km the substrate com 
petes with drug bound to Lp-PLA2 and promotes drug 
dissociation from the enzyme. For instance, the Substrate 
concentration used in the Auto PAF AH assay is 1100 uM, 
which is more than 5 times higher than its Km (Km is about 
200 LM when plasma is used as the enzyme source and 
assayed by Auto PAF AH protocol, see Example 1). Pre 
incubation of plasma with buffer R1 in Auto PAF AH assay 
also appears to promote drug dissociation before the start of 
assay reaction. Therefore, the assay of the present invention 
was modified by using higher plasma sample Volumes and 
lower substrate concentrations compared with the Auto PAF 
AH assay. Additionally, the pre-incubation step of plasma 
with R1 prior to substrate addition was eliminated. Moreover, 
elimination of buffer R2A increased reaction rates, which in 
turn enabled the use of lower substrate concentrations and a 
shorter assay incubation time during which drug dissociates 
compared with the Auto PAF AH assay 

Materials 

0209 R1:200 mM HEPES, 200 mMNaCl, 5 mM EDTA, 
10 mM CHAPS, 10 mM sodium 1-nonanesulfonate, pH 7.6 
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0210 R2B: 90 mM 1-myristoyl-2-(4-nitrophenylsucci 
nyl) phosphatidylcholine 
0211 p-nitrophenol: Sigma-Aldrich Chemical Co., St. 
Louis, Mo. (Cat #1048-25G) 

Reagent Preparation 

0212 Assay buffer: Mix R2B and R1 in a ratio of 0.66 ul, 
to 110 uL. Store on ice or at 4°C. Prepare immediately before 
US 

0213 p-Nitrophenol standards: Prepare 1M p-nitrophenol 
in methanol. Dilute 100, 75, 50, 25, 10 and 5 uL of 1M 
p-nitrophenol to 1 mL in methanol to prepare 100, 75, 50, 25, 
10 and 5 nmol/LL stock solutions, respectively. Prepare work 
ing solutions for each standard by diluting 40 L of Stock 
solution into 960 uL of methanol (1:25 dilution). Store stock 
and working solutions at 4°C. 

Assay Procedure 

0214) 1. Add 120 uL of assay buffer to each well in a 
96-well V-bottom plate (Costar 3897, Corning, Inc., Corning, 
N.Y.) using a multi-channel pipettor or robot. 
0215 2. Add 25 uL of p-nitrophenol standard working 
Solution into duplicate wells in columns 1 and 2 on another 
96-well flat-bottom plate (Costar 9017. Corning, Inc., Corn 
ing, N.Y.). Use 7 standard points for generating a standard 
curve: 0, 5, 10, 25, 50, 75, 100 nmol/well. Add 25uL of PBS 
into well 1H and 2H for blank controls. 

0216 3. Briefly centrifuge plasma to spin down fibrin 
clot/particles. Add 25uL of plasma per well in columns 3-12 
on the same flat-bottom plate containing p-nitrophenol stan 
dards. Use duplicates for each sample 
0217. 4. Use a multi-channel pipettor or a robot to transfer 
110 uL of assay buffer from the V-bottom plate to the flat 
bottom assay plate containing plasma samples and p-nitro 
phenol standards. A Zymark RapidPlate (Caliper Life Sci 
ences, Hopkinton, Mass.) can perform this step without 
generating bubbles in the wells. Other transfer methods may 
generate bubbles due to the high detergent content of R1. A 
small volume of ethanol can be used to eliminate air bubbles. 

0218 5. Immediately place the assay plate onto the plate 
reader (SPECTRAmax(RPLUSUV/VIS Microplate Spec 
trophotometer, Molecular Devices, Sunnyvale Calif.) and 
auto-mix for 15 seconds. 

0219. 6. Read the plate at 405 nm for 10 minutes at 15-sec 
ond intervals at room temperature. The duration between the 
start of enzymatic reaction (addition of assay buffer to the 
assay plate) and completion of the first absorbance reading is 
1 minute. 

0220. The assay may be performed at room temperature. 
More stringent temperature control may be required if room 
temperature fluctuates within or between labs. 

Activity Calculation 

0221 1. Generate a standard curve by plotting average OD 
values at 0 and 10 minutes (ODo, and ODo) for the 
seven standards vs. p-nitrophenol (nmol/well). Calculate the 
slope of the standard curve. 
0222 2. Calculate Change in (SOD) values for each blank 
well between 1 and 3 minutes (OD-OD) and average 
the two SOD values for the blanks 
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0223. 3. For each sample well, calculate AOD values 
between 1 and 3 minutes and then Lp-PLA2 activity (nmol/ 
min/ml)=(AOD -AOD)/slope (OD/nmol)/0.025 
ml/2 minutes. 
0224. 4. Calculate an average activity value for duplicate 
sample wells. 

Sampie 

Example 9 

Comparison of Radiometric Measurement Versus 
Modified Drug Sensitive Colorimetric Measurement 
of Lp-PLA2 Activity in the Presence of Lp-PLA2 

Inhibitor 

0225 Lp-PLA2 activity from blood plasma samples 
obtained from a healthy human Subject administered an Lp 
PLA2 inhibitor was measured using the high throughput 
radiometric assay described in Example 2 and the methods of 
Example 8 with the following minor changes. The volume of 
plasma used per well was 25uL. Substrate concentration was 
1125 uMand, 2 ul of substrate solution R2B was mixed in 40 
uL of R2A before further mixing with95uL of R1 to make the 
assay buffer. Blood plasma samples were collected at five 
timepoints after dosing (0.5, 1.0, 6.0, 48 and 96 hours post 
dosing). Both radiometric and colorimetric assays were used 
to determine Lp-PLA2 activity as well as percent inhibition in 
each sample as shown in Table 6. As shown in Table 6 (FIG. 
8), percent inhibition of Lp-PLA2 activity as measured by a 
radiometric assay showed peak inhibition as about 94% one 
hour after dosing while a modified drug sensitive colorimetric 
assay showed peak inhibition at the 6-hour timepoint with 
about 64% inhibition in activity. These data demonstrate that 
both methods can be used to measure the inhibition of Lp 
PLA2 activity in samples obtained from an animal that has 
been administered an Lp-PLA2 inhibitor. Blood samples 
from humans are considered to be essentially free of Lp 
PLA2 inhibitor 96 hours post dosing. 

Example 10 

Testing of Plasma Samples from a Clinical Study for 
Lp-PLA2 Inhibition 

0226 Four human subjects recruited in a clinical trial of a 
novel Lp-PLA2 inhibitor, Formula I (see Example 5) received 
different doses of the drug. Drug dose for Subject #13, #36, 
#24, and #41 was 80 mg, 120 mg, 180 mg, and 240 mg. 
respectively. Plasma was collected at 0, 0.5, 1, and 3 hours 
after drug administration. Lp-PLA2 activity of these plasma 
samples was assayed by the low throughput radiometric assay 
described in Example 4, the Auto PAF AHassay, described in 
Example 1, and modified drug-sensitive colorimetric assay, 
which is described in this Example 8. While the radiometric 
activity assay indicated >90% inhibition of Lp-PLA2 activity 
3 hours after dosing in all four subjects, the Auto PAF AH 
assay failed to indicate drug inhibition. However, a modified 
drug-sensitive colorimetric assay of Example 8 indicated 
85-90% drug inhibition as shown in Table 7 (FIG.9). 
0227 Similarly, both the radiometric assay and modified 
drug-sensitive colorimetric assay showed a measured time 
dependent effect on Lp-PLA2 activity after dosing with Lp 
PLA2 inhibitor as shown in Table 8 (FIG. 10). Little effect on 
Lp-PLA2 activity was observed using the Auto PAF AHassay 
as shown in Table 8 (FIG. 10). 
0228. Although the activity values generated from radio 
metric and modified drug-sensitive colorimetric assay are 
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different, correlation between the two assays is r=0.975 for 
these 16 clinical plasma samples. Therefore, modified drug 
sensitive colorimetric assays, described herein, although 
using the same Substrate as the Auto PAF AH assay, demon 
strated ability to detect in vivo drug inhibition of Lp-PLA2 in 
drug-treated human subjects, while the Auto PAF AH assay 
did not. 

Example 11 

Testing of Additional Plasma Samples from a 
Clinical Study for Lp-PLA2 Inhibition 

0229. Plasma samples were collected from ten subjects in 
a clinical trial for the Lp-PLA2 inhibitor of Formula I. Sub 
jects #109, #114, #115, #142 and #145 received 50 mg of 
Formula I while subjects #118, #119, #121, #123 and #124 
received 120 mg of the compound. Lp-PLA2 activity of these 
plasma samples were assayed by the high throughput radio 
metric assay as described in Example 4, the Auto PAF AH 
assay as described in Example 1, and modified drug-sensitive 
colorimetric assay as described in Example 8. Consistently, 
the Auto PAF AH assay failed to measure drug inhibition of 
Lp-PLA2 activity in these samples with maximal inhibition 
of 29% detected in subject #123. However, a modified drug 
sensitive colorimetric assay of Example 8 indicated compa 
rable drug inhibition with radiometric assay in all subjects. 
Inhibition values for the radiometric assay and a modified, 
drug-sensitive colorimetric assay agreed within 15% for all 
but four time (#114/12 hr, #115/12 hr, #142/0.5 hr and #142/ 
12 hr) as shown in Table 9 (FIGS. 11 part 1, 11 part 2 and 11 
part 3). 
0230 Correlation of r-0.95 was obtained between a modi 
fied, drug-sensitive colorimetric assay and the radiometric 
assay for the 100 samples analyzed in this study. The Auto 
PAF AH assay showed poor correlation with radiometric 
assay in these drug dosed samples (r-0.31). 

Example 12 

Assay Dynamic Range 

Instrument Low Limit of Quantitation 
0231. Twenty-five microliters of PBS were added into 110 
uL of R1 containing 0.67 uL of R2B. Sixteen replicates were 
prepared and randomly placed in wells across a microtiter 
plate. Absorbance at 405 nm was obtained and standard 
deviation calculated between replicates. Six times standard 
deviation (6*SD) was defined as the lower limit of quantita 
tion for the microtiter plate reader (SPECTRAmax(R) 
PLUSUV/VIS Microplate Spectrophotometer, Molecular 
Devices, Sunnyvale, Calif.). The average ODreading from 16 
replicates was 0.0437 with a standard deviation of 0.0009. 
The lower limit of quantitation for the microtiter plate reader 
was defined as 6*0.0009 or a change of 0.0054 OD units 
during assay incubation. 
Linear Detection Range of p-Nitrophenol 
0232 Serial dilutions of p-nitrophenol were prepared in 
methanol. Twenty-five microliters of p-nitrophenol at each 
concentration were added to 110 ul R1 (without R2B) in a 
microtiter plate. Absorbance values at 405 nm were linear 
between 0.05 to 125 nmol of p-nitrophenol (r 0.996). How 
ever, the blank corrected absorbance of the 0.05 nmol p-ni 
trophenol sample was only 0.00415, which is below the 
microtiter plate reader's lower limit of quantitation of 0.0054 
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OD as defined above. Therefore, the linear detection range of 
p-nitrophenol is set between 0.1 and 125 nmol of p-nitrophe 
nol per well. 

Assay Dynamic Range 
0233 Assay dynamic range was defined by using both 
recombinant human Lp-PLA2 protein (hrLp-PLA2) gener 
ated in-house and Lp-PLA2 protein purified from human 
plasma in-house. 
0234 hrLp-PLA2 was serially diluted and 25 L of each 
diluted hrLp-PLA2 were assayed by a modified drug-sensi 
tive colorimetric assay (data shown in FIG. 12, Table 10). The 
second least amount of hrLp-PLA2 assayed 206 ng/mL 
showed an activity of 1.5 nmol/min/mL. Such level of activity 
would only generate 0.075 nmol of p-nitrophenol in two 
minutes of Substrate hydrolysis reaction in the current assay 
configuration. Therefore, it is lower than the linear detection 
range of the end product p-nitrophenol. hrLp-PLA2 greater 
than 13200 ng/mL showed plateau activity. The activity of 
hrLp-PLA2 between 412 to 13200 ng/mL demonstrated lin 
earity with an R value of 0.997. Therefore, the dynamic range 
of this assay appears to be between 4.4 and 397 nmol/min/ 
mL, although lower and upper limits could be further defined. 
(see FIG. 12, Table 10). 
0235 hLp-PLA2 purified from plasma was also serially 
diluted and 25uL of each dilution were assayed by a modified 
drug-sensitive colorimetric assay (data shown in Table 11). 
The activity of purified hip-PLA2 protein ranged between 
6.25 to 1200 ng/mL demonstrated linearity with an R value of 
0.97. Therefore, the dynamic range assessed using purified 
hLp-PLA2 appears to be between 2.47 and 363.60 nmol/min/ 
mL, comparable to the one defined by hrLp-PLA2 (see FIG. 
13, Table 11). The relatively lower upper limit of the dynamic 
range determined by purified hl p-PLA2 may be resulted 
from interference factors possibly present in the purified 
product and/or introduced during purification process. Lim 
ited availability of such purified protein prevents further 
investigation. 

Example 13 

Substrate Stability 
0236 Stability of the substrate in modified assay buffer 
(110 uL R1+0.67 uL R2B+25 uL PBS) was examined by 
monitoring absorbance changes every 15 minutes over 120 
minutes at room temperature. Although absorbance increased 
slowly but consistently over 2 hours reflecting gradual Sub 
strate degradation, the change in absorbance was only 0.002 
OD units per 15 minutes. Therefore, substrate degradation 
appears to be moderate over 2 hours under a modified assay 
conditions. Since the assay takes only 10 minutes to complete 
and activity is calculated based on a 2-minute reaction period, 
absorbance changes from Substrate degradation are insignifi 
cant and can be blank-corrected. 

Example 14 

Effect of Pre-Incubation of Human Plasma with 
Buffer R1 on Drug-Sensitivity 

0237. In the Auto PAF AHassay, plasma is pre-incubated 
in buffer R1 at 37°C. for 5 minutes. This pre-incubation step 
may accelerate the dissociation of drug bound to Lp-PLA2 
before the start of the reaction. To test whether accelerated 
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dissociation occurs, a plasma sample from a human Subject 
(#10) was incubated with increasing amount of Lp-PLA2 
inhibitor at 37°C. for an hour. Twenty-five microliters of the 
in vitro Formular II drug-treated plasma was then pre-incu 
bated with 100 uL R1 at room temperature for different times 
before running the assay for 10 minutes at room temperature 
after addition of 40 up L of R2 (final substrate concentration of 
1100 uM). Pre-incubation of plasma with R1 decreased drug 
inhibition especially at lower drug concentrations. The high 
est level of drug inhibition was obtained when R1 and R2 
were premixed and added directly to plasma without pre 
incubation, as shown in Table 12 (FIG. 14). Pre-incubation of 
plasma in R1 at 37°C. instead of room temperature further 
deteriorates drug inhibition. 

Example 15 

Effect of Substrate Concentration on 
Drug-Sensitivity 

0238. The substrate concentration is 1100 uM in the Auto 
PAF AHassay, which is more than 5 times higher than its Km 
(Km=200 uM when plasma is used as the enzyme source and 
assayed by Auto PAF AH protocol). High substrate concen 
trations may compete with drug binding to Lp-PLA2. To test 
this possibility, 25uL of invitro Lp-PLA2 inhibitor Formular 
II treated human plasma samples were added to premixed R1 
(100 LL) and R2 (40 uL) containing different amounts of the 
substrate. Substrate hydrolysis was immediately monitored at 
room temperature for 10 minutes. Lower substrate concen 
trations indicate greater drug inhibition. Activity values 
approached the lower limit of quantitation at the higher drug 
levels when the substrate was used at 154 uM or less due to 
slower hydrolysis rates. Consequently, the Substrate concen 
tration should be maintained slightly above its Km in order to 
drive rapid substrate hydrolysis while maintaining drug inhi 
bition levels, as shown in Table 13 (FIG. 15). 

Example 16 

Effect of Human Plasma Sample Volume on 
Drug-Sensitivity 

0239. Twoul, of plasma were assayed in a 320 uL reaction 
for the Auto PAF AH assay, which corresponds to a plasma 
dilution factor of 160-fold. High plasma dilution may pro 
mote drug dissociation from Lp-PLA2. Consequently, 5 to 50 
uLofan in vitro Lp-PLA2 inhibitor Formula II treated plasma 
sample were diluted with varying volumes of R1 and 40 uL of 
R2 to a final volume of 165uL containing 1100 uM substrate. 
Hydrolysis was immediately monitored at room temperature 
for 10 minutes. Greater drug inhibition was observed with 
higher plasma sample Volumes, as shown in Table 14 (FIG. 
16). 

Example 17 

Effect of Deletion of Buffer 2A on Drug-Sensitivity 

0240. In the Auto PAF AH assay, the substrate stock solu 
tion R2B is premixed in buffer R2A (20 mM citric acid 
monohydrate, 10 mM sodium 1-nonanesulfonate, pH 4.5), 
which acts as a substrate stabilizer. The substrate, after diluted 
in R2A, remains stable at 4°C. for 14 days. Faster hydrolysis 
rate was observed when R2A was omitted from the assay. For 
example, a colorimetric assay was performed with nmol of 
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substrate (2 uL of R2B) and either 25uL or 50 uL of plasma. 
Additionally, samples contained either OuIL or 40 uL of R2A. 
All reactions were diluted to either 125ul or 165uL with R1. 
Buffer components were pre-mixed and the reaction was 
initiated upon human plasma addition. Substrate hydrolysis 
was immediately monitored at room temperature for 10 min 
utes. Vmax (milliOD/min) was calculated and compared 
among different conditions. Higher hydrolysis rates were 
observed upon omission of R2A, independent of plasma Vol 
ume as shown in Table 15 (FIG. 17). 
0241 Since R2A has low pH of 4.5 compared with the 
other assay buffer components, whether addition of R2A 
affected the pH of the assay reaction was determined. The pH 
of assay reactions containing 110 uI of R1, 0.66 uL of R2B 
and 25 L of either plasma or ddHO were 7.52 and 7.53, 
respectively. The pH dropped to 7.43 and 7.42, respectively, 
when 40 uL of R2A were added to these assay samples. The 
effect of R2A on Lp-PLA2 hydrolysis rates of the substrate is 
probably more than pH-related. 
0242 Elimination of R2A from the assay increased 
hydrolysis rates, thereby allowing the use of lower substrate 
concentrations and shorter assay incubation times, both of 
which lower drug dissociation. Lp-PLA2 activity values 
approached the lower limit of quantitation when 25 uI of 
plasma were measured using 154M of substrate and R2A as 
described in Example 14. A substrate titration experiment 
was repeated using 50 uL of in vitro Formula II-treated 
plasma (subject #10) and 75 uL of assay buffer containing 
only R1 and R2B (no R2A). Assays were monitored at room 
temperature for 10 minutes at 405 nm and Vmax and drug 
inhibition were calculated. Hydrolysis activity exceeded the 
lower limit of quantitation at 900 and 9000 ng/mL of drug 
even at substrate concentrations as low as 65uM (see FIG. 18. 
Table 16). Consequently, R2A was eliminated and lower sub 
strate concentrations were incorporated in a modified colori 
metric activity assay. 
0243 Earlier studies indicated higher drug inhibition as 
the substrate concentration was lowered over 2200 uM to 273 
uM in combination with 25uIL of human plasma. However, no 
significant effect on drug inhibition was observed when sub 
strate concentration was lowered over 273 uM to 65uMusing 
50 uL of plasma, which Suggests drug dissociation is not 
promoted by lower substrate levels with higher plasma vol 
umes over this range. 

Example 18 

Design of Experiment Software 

0244. After identifying individual factors that contribute 
to the drug insensitivity of the original Auto PAF AH assay, 
JMP software (Design of Experiment, herein “DOE') was 
used to design experiments investigating interactions 
between individual factors and to identify optimal combina 
tions for detecting drug inhibition over an adequate dynamic 
range. 

DOE Experiment #1 

0245. The first DOE experiment focused on four factors 
including buffer R1 volume (2 levels), plasma volume (4 
levels). Substrate concentration (8 levels) and drug treatment 
(2 levels). The indicated levels of substrate concentration 
refer to the substrate concentration in the aliquot of premixed 
R2B/R1 added to each reaction unless otherwise noted. 
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Although a full factorial combination of variables would 
require 128 assay reactions, D-optimal design Suggested 48 
different combinations. These 48 reactions were performed in 
duplicate, using a single plasma sample with or without prior 
in vitro incubation with Formula II at 37° C. for an hour. 
Substrate was directly diluted into R1 and plasma was then 
added to start hydrolysis at room temperature. Vmax and drug 
inhibition were calculated based on absorbance readings at 
405 nm over 5 minutes at room temperature. 
0246 JMP predicted that a combination of 15uL or 25uL 
of plasma and 110 uI of R1 containing 273 uM to 1100 uM 
substrate would indicate 90% or greater drug inhibition. This 
set of conditions would also yield reasonably high Vmax So 
that heavily drug-treated plasma would not fall below the 
lower limit of quantitation. The lowest substrate concentra 
tion included in this experiment, 65uM in 110 uL of R1, was 
predicted to detect 93.41% drug inhibition when used with 25 
uL of plasma (final substrate concentration of 53 uM). How 
ever, Vmax prediction was as low as 16.79 for the non-drug 
treated sample. Such condition, although did not proceed for 
further optimization, could be used to assay specific sample 
sets that have low and narrow range of Lp-PLA2 activity. 

DOE Experiment #2 

0247 The second DOE experiment focused on the condi 
tions identified by the prior DOE experiment. It designed a 
full factorial combination of all variables including R1 vol 
ume (1 level), plasma Volume (2 levels). Substrate concentra 
tion (4 levels) and drug treatment (4 levels). Thirty-two con 
ditions were assayed in duplicate. The assay protocol was 
identical to the first DOE experiment. The indicated levels of 
Substrate concentration again refer to the Substrate concen 
tration in the aliquot of premixed R2B/R1 added to each 
reaction unless otherwise noted. Prediction Profiler predicted 
that 25 uL plasma and 110 uL of R1 containing 545 uM 
substrate would generate a Vmax of 76 milliOD/min for 
non-drug treated plasma and indicate close to 95% drug inhi 
bition for plasma treated with 900 ng/mL of drug in vitro. 
Therefore, a modified, drug-sensitive assay uses 25 LL of 
plasma with 110 uL of R1 containing 545 uM substrate for a 
final substrate concentration of 440 uM in the assay. 
0248. An alternative set of conditions was also identified 
(15uL of plasma and 110 uL of R1 containing 545 uM for a 
final substrate concentration of 475 uM in the assay) that 
indicated 94% drug inhibition and Vmax=53 milliOD/min 
for non-drug-treated plasma. 

Example 19 

Reaction Time 

0249 Four human plasma timepoint samples from a single 
subject, who was treated in vivo with Lp-PLA2 inhibitor 
drug, were assayed for Lp-PLA2 activity by a modified, drug 
sensitive colorimetric assay containing 440 LM Substrate and 
25 uL of plasma (described in Example 8). The same four 
plasma samples were also assayed by the same assay protocol 
but with 50 uL of plasma and 154 uM of substrate (see FIG. 
19, Table 17). The first 5 minutes of hydrolysis were moni 
tored for each reaction and five Vmax values were calculated 
based on time intervals of 1,2,3,4 or 5 minutes from the start 
of the reaction. Samples corresponding to high Lp-PLA2 
inhibition (1 and 3 hour post-dose) exhibited higher Vmax 
values for longer assay reaction times when 25 mL plasma 
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and 440 LM Substrate were used. This suggests drug disso 
ciation may occur under Such condition where competition 
between drug and Substrate is relatively strong. In contrast, 
Vmax values for 1 and 3 hour post-dose time points were 
independent of assay reaction time when more plasma and 
lower substrate was used (e.g., 50 uL plasma/154 M sub 
strate). However, Vmax values tend to decrease with longer 
assay reaction times for samples with lower drug inhibition (0 
and 0.5 hours) especially at higher plasma Volume and lower 
Substrate concentration as appreciable total Substrate is con 
sumed with high Lp-PLA2 activity. Therefore, assay perfor 
mance is affected by at least three factors affecting three 
attributes: (1) High plasma Volume, short incubation time and 
low Substrate concentration promote measurement of high 
levels of drug inhibition; (2) Low plasma Volume, short incu 
bation time and high Substrate concentration promote a high 
upper limit of quantitation; (3) High plasma Volume, long 
incubation time and high Substrate concentration promote 
sensitive lower limits of quantitation. 
0250. The implementation of robotics is recommended to 
shorten the time between addition of substrate into plasma 
and the first absorbance reading on the plate reader. Current 
protocol assembles and mixes an entire microtiter plate of 
reactions and start plate reading 1 minute after starting the 
first reaction on the plate. Activity calculations are based on 
data collected at 1 and 3 minutes in the microtiter plate reader. 
However, since absorbance readings are collected for 10 min 
utes at 15-second intervals, depending on the objective of the 
assay and range of activity seen with a specific sample set, 
shorter and/or earlier, or longer reaction time could be chosen 
to calculate Lp-PLA2 activity. 

Example 20 

Further Assay Testing 

Inter-Assay Validation 

0251 Intra-assay variability was assessed using plasma 
samples from 10 healthy (non-fasted) human subjects. Six 
replicates of plasma from each Subject were assayed on the 
same assay plate. The CV for individual subjects ranged from 
2.57 to 9.14% with an average intra-assay CV of 5.36% as 
shown in Table 18 (FIG. 20). 

Inter-Assay Variability 

0252 Inter-assay variability was assessed using plasma 
samples from 10 healthy human Subjects (non-fasted), 
assayed in three separate assays on different days. The inter 
assay CV for individual plasma samples ranged from 1.90 to 
23.78% with an average inter-assay CV of 7.59%. Plasma 
from Subject #5181480 (inter-assay CV=23.78%) had a 
white/turbid appearance after briefcentrifugation, Suggesting 
high lipid content in the sample as shown in Table 19 (FIG. 
21). 

Inter-Operator Variability 

0253 Inter-operator variability was assessed using plasma 
samples from 10 healthy subjects assayed by three different 
operators on different days. The inter-operator CV for indi 
vidual plasma samples ranged from 5.11 to 14.91% with an 
average inter-operator CV of 8.32% as shown in Table 20 
(FIG. 22). 
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Freeze/Thaw Effect 

0254 Plasma samples are normally received and stored 
frozen. In the case of repeat analysis, Samples are commonly 
Subject to freeze? thaw cycles. Ten plasma samples were ana 
lyzed after each of four freeze/thaw cycles. No definitive 
trend in Lp-PLA2 values was observed, indicating samples 
may be frozen and thawed four times, as shown in Table 20 
(FIG. 22). 

Example 21 

Higher Drug Inhibition and Assay Dynamic Range 

(0255 Four hundred forty microMolar (440 uM) substrate 
and 25 uL., of plasma sample Volume were selected for use in 
the current modified assay protocol since they offered high 
detectable in Vivo drug inhibition while maintaining adequate 
assay dynamic range. However, further lowering Substrate 
concentration and/or increasing plasma sample Volume in the 
assay could detect higher measurable drug inhibition in vivo 
at expense of assay dynamic range. Plasma samples from 5 
human subjects receiving Formula II for 9 days in a clinical 
study were collected on day 10 at different time points. Pre 
dose plasma samples for each subject on day 0 of the study 
were also available. When 440 uM substrate and 25 uL of 
plasma were used in the assay, maximal 68% drug inhibition 
was observed in Subject N030 at 4 hour-timepoint as shown 
in Table 22 (FIG. 24). Lowering substrate concentration to 
112 uM while maintaining 25uL of plasma volume increased 
drug inhibition to 76% at this time point. Further increase in 
drug inhibition to 79% at 4 hour-timepoint, was achieved with 
both lower substrate concentration of 112 LM and higher 
plasma volume of 45 
0256 Plasma samples from the other four subjects were 
analyzed using both 440 uM substrate/25ull plasma and 112 
uM Substrate/45 LL plasma assay condition. The maximal 
drug inhibition detected with 440 uM substrate and 25 LL 
plasma was between 68% and 80% in these subjects as shown 
in Table 23 (FIG. 25). However, the use of 112 uM substrate 
and 45 uL of plasma further improved measurable drug inhi 
bition in the same subjects with maximal inhibition between 
87% and 98%. With 112 uM substrate/45 uL plasma, the 
absolute Lp-PLA2 activity value decreased significantly with 
those at highest drug inhibition points approaching lower 
limit of p-nitrophenol linear detection range described in 
Example 12. For example, the 4 hour-timepoint plasma for 
Subject NO28 showed Lp-PLA activity of 1.31 nmol/min/mL 
(see Table 23). Such levelofactivity would only generate 0.12 
nmol of p-nitrophenol in two minutes of assay time based on 
a modified drug sensitive colorimetric assay described in 
Example 8, slightly above the low end of p-nitrophenol linear 
detection range 0.1 nmol. 
0257 To define the assay dynamic range for using 112 uM 
of substrate and 45uL of plasma, serially diluted recombinant 
human Lp-PLA2 protein was assayed for Lp-PLA2 activity. 
The activity of hrLp-PLA2 between 4.88 to 312.50 ng/mL 
demonstrated linearity with an R value of 0.96 (see FIG. 26, 
Table 24). Therefore, the dynamic range appears to be 
between 2.71 and 84.14 nmol/min/mL. Compared to the 
dynamic range between 4.4 and 397 nmol/min/mL for 440 
uM of substrate and 25 uL of plasma determined in Example 
12 using hrLp-PLA, 112 LM substrate/45 uL plasma, 
although lowering low limit of quantitation, could only offer 
limited assay range. Therefore, Such conditions with lower 
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Substrate concentration and higher sample Volume could be 
used when higher measurable in vivo inhibition is desired 
while the range of Lp-PLA2 activity for test samples is lim 
ited or could be compromised. One example such conditions 
could be applied to is in clinical studies for Lp-PLA2 inhibitor 
drugs in which most post-drug test samples demonstrate low 
Lp-PLA2 activity resulted from drug inhibition. Earlier and 
shorter reaction time could be considered to use in activity 
calculation to improve assay dynamic range when such con 
ditions are used. 
0258. The assay dynamic range of 2.71-84.14 nmol/min/ 
mL determined by hrLp-PLA2 was calculated based on 
absorbance change between 3 minutes and 1 minute after the 
start of reaction. When absorbance differences between 1 
minute and 0 minutes of the reaction were used to calculate 
Lp-PLA2 activity from the same data, dynamic range was 
significantly improved to 3.2-196.5 nmol/min/mL (see FIG. 
27, Table 25). Shortening reaction time to 30 seconds in 
activity calculation showed little further improvement. 

Example 22 

Detection of Lp-PLA2 Activity and its In Vitro Drug 
Inhibition in Serum 

0259. To assess the utility of a modified calorimetric assay 
for measuring Lp-PLA2 activity and particularly its drug 
inhibition in serum, 10 serum samples collected from normal 
donors were assayed. The measured Lp-PLA2 activity shown 
in FIG. 28 (Table 26) ranged between 130 and 190 nmol/min/ 
mL for these serum samples. The '% CV between duplicates of 
each sample was mostly less than 5%. No matched plasma 
samples were available for analysis. However, pre-dose 
plasma samples from 14 subjects described in Example 10 
and 11 showed a comparable range of Lp-PLA2 activity 
between 80 and 200 nmol/min/mL. 
0260 Since no serum samples were available from human 
Subjects administered Lp-PLA2 inhibitors, 2 serum samples, 
BRH28861 and BRH28867, were pre-treated in vitro with 
different doses of Lp-PLA2 inhibitor Formula II. The dose 
range used in vitro contained the range of in vivo plasma 
concentrations of such inhibitor in human Subjects receiving 
drug during clinical studies of Formula II. Based on pharma 
cokinetics data, 90 ng/mL represented the peak plasma level 
of Formula II when administered in vivo. These in vitro 
drug-treated serum samples were then assayed for Lp-PLA2 
activity by a modified colorimetric assay. FIG. 29 (Table 27) 
shows that BRH28861 and BRH28867 reached 88.25% and 
90.77% inhibition of Lp-PLA2 activity, respectively, when 
treated with 90 ng/mL of Formula II in vitro. Higher drug 
dose at 900 ng/mL level further increased drug inhibition to 
97.71% and 92.28% respectively in these two serum samples. 
0261 All publications and references, including but not 
limited to patents and patent applications, cited in this speci 
fication are herein incorporated by reference in their entirety 
as if each individual publication or reference were specifi 
cally and individually indicated to be incorporated by refer 
ence herein as being fully set forth. Any patent application to 
which this application claims priority is also incorporated by 
reference herein in its entirety in the manner described above 
for publications and references. 
0262 Terminology used herein is for the purpose of 
describing particular embodiments only and is not intended to 
be limiting of the invention. For example, as used herein, the 
singular forms “a”, “an and “the are intended to include the 
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plural forms as well, unless the context clearly indicates oth 
erwise. It will be further understood that the terms “com 
prises' and/or "comprising, when used in this specification, 
specify the presence of stated features, steps, operations, ele 
ments, and/or components, but do not preclude the presence 
or addition of one or more other features, steps, operations, 
elements, components, and/or groups thereof. As used herein, 
the term “and/or” includes any and all combinations of one or 
more of the associated listed items and may be abbreviated as 
f'. 

0263. Although the terms “first and “second may be 
used herein to describe various features/elements (including 
steps), these features/elements should not be limited by these 
terms, unless the context indicates otherwise. These terms 
may be used to distinguish one feature/element from another 
feature/element. Thus, a first feature/element discussed 
below could be termed a second feature/element, and simi 
larly, a second feature/element discussed below could be 
termed a first feature/element without departing from the 
teachings of the present invention. 
0264. As used herein in the specification and claims, 
including as used in the examples and unless otherwise 
expressly specified, all numbers may be read as if prefaced by 
the word “about' or “approximately, even if the term does 
not expressly appear. The phrase “about' or “approximately 
may be used when describing magnitude and/or position to 
indicate that the value and/or position described is within a 
reasonable expected range of values and/or positions. For 
example, a numeric value may have a value that is +/-0.1% of 
the stated value (or range of values), +/-1% of the stated value 
(or range of values), +/-2% of the stated value (or range of 
values), +/-5% of the stated value (or range of values), 
+/-10% of the stated value (or range of values), etc. Any 
numerical range recited herein is intended to include all Sub 
ranges Subsumed therein. 
0265 Although various illustrative embodiments are 
described above, any of a number of changes may be made to 
various embodiments without departing from the scope of the 
invention as described by the claims. For example, the order 
in which various described method steps are performed may 
often be changed in alternative embodiments, and in other 
alternative embodiments one or more method steps may be 
skipped altogether. Optional features of various device and 
system embodiments may be included in Some embodiments 
and not in others. Therefore, the foregoing description is 
provided primarily for exemplary purposes and should not be 
interpreted to limit the scope of the invention as it is set forth 
in the claims. 

0266 The examples and illustrations included herein 
show, by way of illustration and not of limitation, specific 
embodiments in which the subject matter may be practiced. 
As mentioned, other embodiments may be utilized and 
derived there from, such that structural and logical substitu 
tions and changes may be made without departing from the 
scope of this disclosure. Such embodiments of the inventive 
subject matter may be referred to herein individually or col 
lectively by the term “invention' merely for convenience and 
without intending to Voluntarily limit the scope of this appli 
cation to any single invention or inventive concept, if more 
than one is, in fact, disclosed. Thus, although specific 
embodiments have been illustrated and described herein, any 
arrangement calculated to achieve the same purpose may be 
substituted for the specific embodiments shown. This disclo 
Sure is intended to cover any and all adaptations or variations 
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of various embodiments. Combinations of the above embodi 
ments, and other embodiments not specifically described 
herein, will be apparent to those of skill in the art upon 
reviewing the above description. 
What is claimed is: 
1. A colorimetric or fluorometric method of determining 

the percentage of inhibition of Lp-PLA2 activity, the method 
comprising: 

colorimetrically or fluorometrically detecting Lp-PLA2 
activity from a first blood sample that is taken from the 
subject at a first time and diluted less than 33 times; 

colorimetrically or fluorometrically detecting Lp-PLA2 
activity from a second blood sample that is taken from 
the subject at a second time one hour or more after the 
first time and diluted less than 33 times; and 

detecting greater than 30% inhibition of Lp-PLA2 activity 
between the first and second blood samples by compar 
ing the activity of the Lp-PLA2 between the first and 
second blood samples, indicating that the Subject has 
taken a drug that inhibits Lp-PLA2. 

2. The method of claim 1, further comprising preparing a 
Solution comprising a Substrate for Lp-PLA2 having a colo 
rimetric or fluorometric detectable moiety. 

3. The method of claim 1, wherein the second blood sample 
is taken after the Subject has been administered a drug that 
inhibits Lp-PLA2. 

4. The method of claim 1, wherein detecting greater than 
30% inhibition of Lp-PLA2 activity comprises detecting 
greater than 90% inhibition of Lp-PLA2 between the first and 
second blood samples 

5. The method of claim 1, wherein detecting greater than 
30% inhibition of Lp-PLA2 activity comprises detecting 
85-95% inhibition of Lp-PLA2 between the first and second 
blood samples. 

6. The method of claim 1, wherein the first and second 
blood samples comprise blood plasma or blood serum 
samples. 

7. The method of claim 1, wherein colorimetrically or 
fluorometrically detecting Lp-PLA2 activity from the first 
and second blood samples comprises detecting Lp-PLA2 
activity within a dynamic range of 100-fold or greater. 

8. A method of clinically monitoring a patient to assess the 
efficacy of an inhibitor of lipoprotein-associated phospholi 
pase A2 (Lp-PLA2), the method comprising: 

receiving a sample from an animal that has been adminis 
tered an Lp-PLA2 inhibitor; and 

colorimetrically or fluorometrically detecting greater than 
30 percent inhibition of Lp-PLA2 from the sample by 
contacting the sample with a solution comprising a Sub 
strate for Lp-PLA2. 

9. The method of claim 8, wherein colorimetrically or 
fluorometrically detecting greater than 30 percent inhibition 
comprises detecting greater than 70% inhibition. 

10. The method of claim 8, wherein colorimetrically or 
fluorometrically detecting greater than 30 percent inhibition 
comprises detecting at least 85-75% inhibition. 

11. The method of claim 8, wherein colorimetrically or 
fluorometrically detecting greater than 30 percent inhibition 
comprises detecting 85-75% inhibition. 

12. The method of claim 8, wherein colorimetrically or 
fluorometrically detecting comprises contacting the sample 
with a solution so that the sample is diluted less than 33 fold. 
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13. The method of claim 8, wherein the substrate for Lp 
PLA2 includes a colorimetrically or fluorometrically detect 
able moiety. 

14. The method of claim 8, wherein receiving a sample 
comprises receiving a blood plasma or blood serum sample. 

15. The method of claim 8, wherein colorimetrically or 
fluorometrically detecting comprises detecting inhibition of 
Lp-PLA2 from a plurality of samples obtained from the ani 
mal at more than one time point before and after administra 
tion of Lp-PLA2 inhibitor. 

16. The method of claim 8, wherein colorimetrically or 
fluorometrically detecting comprises comparing the activity 
of Lp-PLA2 from a plurality of samples including at least one 
sample obtained from the animal prior to the administration 
of Lp-PLA2 inhibitor. 

17. The method of claim 8, wherein the substrate concen 
tration is between about 53 uM to about 1125 uM. 

18. The method of claim 8, wherein the substrate concen 
tration is less than 10 times the Km of Lp-PLA2 for the given 
substrate. 

19. The method of claim 8, wherein the animal is human. 
20. A method of determining inhibition of lipoprotein 

associated phospholipase A2 (Lp-PLA2) enzyme activity 
from a sample, the method comprising: 

preparing a solution comprising a substrate for Lp-PLA2; 
contacting a sample from an animal that has been admin 

istered an Lp-PLA2 inhibitor, wherein the sample is 
diluted less than a 33 fold by contact with the solution; 
and 

colorimetrically or fluorometrically detecting Lp-PLA2 
activity. 

21. The method of claim 20, wherein colorimetrically or 
fluorometrically detecting Lp-PLA2 activity comprises 
detecting greater than 30 percent inhibition. 

22. The method of claim 20, wherein colorimetrically or 
fluorometrically detecting Lp-PLA2 activity comprises 
detecting at least 85-95% inhibition. 

23. The method of claim 20, wherein contacting the sample 
from the animal comprises contacting a blood plasma or 
blood serum sample. 

24. The method of claim 20, wherein colorimetrically or 
fluorometrically detecting comprises detecting activity of Lp 
PLA2 from a plurality of samples obtained from the animal at 
more than one time point after administration of Lp-PLA2 
inhibitor. 

25. The method of claim 20, wherein colorimetrically or 
fluorometrically detecting comprises comparing the activity 
of Lp-PLA2 from a plurality of samples including at least one 
sample obtained from the animal prior to the administration 
of Lp-PLA2 inhibitor. 

26. The method of claim 20, wherein the substrate concen 
tration is between about 53 uM to about 1125 uM. 

27. The method of claim 20, wherein the substrate concen 
tration is less than 10 times the Km of Lp-PLA2 for the given 
substrate 

28. The method of claim 20, wherein the animal is human. 
29. The method of claim 20, wherein colorimetrically or 

fluorometrically detecting Lp-PLA2 activity comprises 
detecting Lp-PLA2 activity within a dynamic range of close 
to 100-fold. 

30. A colorimetric or fluorometric method of detecting 
greater than 30% inhibition of lipoprotein-associated phos 
pholipase A2 (Lp-PLA2) enzyme, the method comprising: 
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preparing a solution comprising a substrate for Lp-PLA2; 
contacting a sample from an animal that has been admin 

istered an Lp-PLA2 inhibitor, wherein the sample is 
diluted less than 33-fold: 

colorimetrically or fluorometrically detecting Lp-PLA2 
activity. 

31. The method of claim 30, wherein colorimetrically or 
fluorometrically detecting Lp-PLA2 activity comprises 
detecting at least 85-95% inhibition. 

32. The method of claim30, wherein contacting the sample 
from the animal comprises contacting a blood plasma or 
blood serum sample. 

33. The method of claim 30, wherein colorimetrically or 
fluorometrically detecting comprises detecting inhibition of 
Lp-PLA2 from a plurality of samples obtained from the ani 
mal at more than one time point after administration of the 
Lp-PLA2 inhibitor. 
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34. The method of claim 30, wherein colorimetrically or 
fluorometrically detecting comprises comparing the activity 
of Lp-PLA2 from a plurality of samples including at least one 
sample obtained from the animal prior to the administration 
of Lp-PLA2 inhibitor. 

35. The method of claim 30, wherein the substrate concen 
tration is between about 53 uM to about 1125 uM. 

36. The method of claim 30, wherein the substrate concen 
tration is less than 10 times the Km of Lp-PLA2 for the given 
substrate 

37. The method of claim 30, wherein the animal is human. 
38. The method of claim 30, wherein colorimetrically or 

fluorometrically detecting Lp-PLA2 activity comprises 
detecting Lp-PLA2 activity within a dynamic range of 100 
fold or greater. 


