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Abstract

Piperine and related compounds, main components of Piper nigrum Linn., is a plant with a long
history of medical use. Piperine exhibits anti-inflammatory activity; however, the underlying
mechanism remains unknown. We examined the in vitro effects of piperine on lipopolysaccharide
(LPS)-induced inflammatory responses in human gingival fibroblasts and macrophage cell line
U937. Piperine inhibited the production of PGE, and total COX activity from LPS-induced cells
but not of interleukin (IL)-6. But 2 related piperine compounds were shown to inhibit IL-6, PGE,
and total COX activity from both types of cells. Piperine is an amide compound, we then
synthesized 79 amide compounds and tested. We found that 3 of those compounds were shown
to have high activity by inhibited the production of IL-6, PGE, and total cox activity. = But they
could not inhibit IL-6 production from macrophage cell line. These results suggest that piperine
and some amide compound structure inhibits the production of IL-6, PGE, and total cox activity

from LPS-induced human gingival fibroblasts and macrophage cell line.
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msnadouil lagnoFueTae Denizot 11az Lang 113l a.71. 1986 [33]

L a o a J
4. MINATOUANINAWIDUDABAA IUMIHAA [L-6 NAINTZAUAILA 1w Indusan l5a

9 9 v
Wuwad I Tusvanamnziaesluanudsusadly 96 well-plate NANUUUWUY 100,000 (¥AEAD

A aa I M z FY 9 ad adgd A A 2o 3 (% 3 1
Hanans Wunan 24 GB’JT?N AMNMUUANAIY mauammuﬂﬂwmu 1 33 AN UU GLET@WH?

a =

dy A A aa = d v o
mz@eusaantl wie lulaTnInduannlsq duinguugi 37 essuwa@ea Wi 1- 48 219

U
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6. M3IaUsuInl IL-6

v a 31 dy d o F2 ad as ..
M3Ialsun IL-6 DU UNIZIDNLT AR ‘Vn]lﬂiﬂﬂfl‘ﬁ ELISA UI5U0Y Shirai LlagAe [34]

sy M3dalTuna PGE2 tay COX 11 19 ELISA test kits

RMU 5180003 wih 9 NINHIAN 2554



M 10 910 28
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a = § I o a 1 o a o
1. ﬂ?ilﬂgﬂﬁ\lﬁ'ﬁ‘lﬁﬁ:ﬂ‘ﬁﬁ]"lﬂﬁ%ﬁf]ﬁ Piper “ﬁﬂlﬂuﬂWiﬂHuuﬂWHTﬂﬂﬂ@u A1M319158 AT.DNBIN FUFIIIY

o a 1 4 a o 09/’ 1
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(FTDITUYIN 5 AIDYN AIFUATIEHNAGULV VAT ANATITUHIATIUIU (@IFUNIISTH) 79 AT

dy dy 4' A v A 4 dy
2. MIWNIZIASNUUDIIDIVIND NUAT ARLADNIFAALNIS LAY

111miﬁ@Lﬁaﬂwaa’mmﬁyﬂﬂwhsua1ﬁﬁﬁmmzﬁuif}uﬁmmﬁﬁmmﬂ o neadnzides
IWlusuaadnnudazuana wseudazsy Tanuannselumseae PGE, uaz 1L-6 a5 inaiunndng
a a 2
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a g a J
4. ﬂTi“I/Iﬂﬁ’f)‘]JWa“llfNaIWIWELL“BﬂﬂTllﬁﬂﬂ@ﬂﬁNﬁ@] IL-6 Y9800

4.1 wad W lusuaamilien

o A o 5 Jd1 a aa dy
rJl‘Ll'ﬂ15‘i/lSﬁ"]Z"f’f)‘]J‘L!1!,‘315’@1fﬂvﬂl‘V\|I“]Ji‘]Jf;‘I"IE"fL‘VNfJ'ﬂ’tlTL!T.l‘L! 1 x 10" iyaanolaaans miz@eslu 96-
@ 3 ! a a 14 [ 1T A Aaa ] Qy a}d' 1 @
well plate Had91nAUU Glﬁﬁ"liaTWIwmmiﬂﬂfliﬂ 1 "l,aﬂmﬂsmauaaam wm"hmammmumﬂ 1-48

421319 111 supernatant 111115118 IL-6 Havaad a9 2 wagnswl 31 1

A = I a A
MTNN 2 mewamaﬂwaumﬂﬂﬂwmamiwa@ IL-6 ﬂlﬂﬂ!%ﬂtﬂﬂiﬂiﬂﬁ'lﬁlﬂﬂﬂﬂ

Negative Control Lipopolysaccharide
Time (hr) Mean SE Mean SE

0 23.855 3.612 24.655 2.327
1 26.509 3.200 28.073 1.212
2 23.964 1.430 28.000 1.333
4 24.691 0.315 28.473 1.455
6 26.691 3.103 29.455 0.727
8 33.345 12.097 34.873 1.067
18 26.764 0.558 30.073 4.242
20 29.309 1.406 41.745 4.024
22 22.764 1.115 43.309 8.000
24 27.673 1.285 71.527 7.467
48 34.255 0.436 57.345 1.988

100
r Gingival fibroblast cells
F | T3 Negative control
F LPS-treatment "
80 T ‘|;
= :
s 1 7
c r
~ F
© F l
° w4 ;
20 |
0 £

0 1 2 4 6 8 18 20 22 24 48
Time
510 1 uarasmaves Indusan lsdaomsnan IL-6 vouxad W lusuaravden

1 a a c" 4 o
1nnsl znun ensalnindusam lsdnannsonszquldaiieldgega esins

Y 1
mz@sasad W Tusuatd wiu 24 $21u4
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42 minaasunavedd InIndusam lsdaemnaa IL-6 vousad lavuilaivha

) J o 6 JdI1 a aa dy
Tumsnageviitsad ladanIasvhasiuiu 1 x 10° wadaeianans mizidealy 96-well
[ qgj 1 A 9 4 dy 4 [ [ 3 = ] a a
plate viagnntiuldaars PMA e ldaainmzanumiz@eusaauiy 3 Ju vaseniu veldarsalnlng
Jd v 1 a aa 1] Qa’ s}d' 1 % Q'J o a
uyaalsa 1 luTasnsuneiaaans UuneANna1d1aiun 1 - 48 92119 111 supernatant ¥111UTu0

IL-6 Wauaadluasnei 3 uaznsml g 2

A = Jd a 4
M1319N 3 L!ﬁ'ﬂ\?WﬁeU’ENIWﬁLLCBﬂﬂfliﬂﬁﬂﬂﬁNﬁW’] IL-6 "IJENL"’]fEIaﬂlauiﬂiﬂﬁl\hi]

Negative Control Lipopolysaccharide
Time (hr) Mean SE Mean SE

0 13.855 15.600 13.564 0.242
1 26.727 13.527 13.382 0.242
2 13.418 14.400 12.945 0.097
4 13.855 13.418 14.545 0.461
6 14.727 14.727 32.582 1.794
8 15.382 14.727 41.745 1.358
18 14.400 14.509 66.145 8.994
20 14.727 16.473 67.527 3.709
22 14.182 17.018 82.764 6.497
24 15.382 14.945 109.782 0.242
48 37.745 38.182 125.600 3.976

140

Macrophage cell lines

1 Negative control

120 A Vzzz2 LPS-treatment

100 -

IL-6 (ng/ml)
8 8

N
o
1

N
o
1

TTTTTT T T T T T TT T T T T T T T T T TTTTTTrTT

0O 1 2 4 6 8 18 20 22 24 48
Time

~ = Jd a o 4
317 2 narnamaves Indusan lsdaemsnan 1IL-6 vouwad laiunTase
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1 a a o 1 4 4 o
1nsl azwun @sainindueam lsanaansonszdulnaiieldgeliu eins
dy o L4 dgl 1 ' A ) < A '
mzideasad ladu Inswhauudn uanun anm 24 i lus o dunafingay msizen

. 9 1 A = = @ A v o
negative control UDYNI WorlSaumeuny eUNWIZ U 48 #2139

4
5. maﬂmmﬁmmmﬁmmmaﬂ IL-6 ttag PGE, a1na1snaael

5.1 HEMINATOUVDIAITNAADUADMIHAA IL-6 LAz PGE, luad l Tusuaamidon

v 4
A15197 4 LL’ﬁ?NNaﬂWiﬂﬂﬁﬁlﬂﬂﬂﬁ&HuﬂﬁNaﬁ IL-6 uag PGE, :1nd1inagou Iﬂﬂl%ﬁaﬂlv‘nﬂiﬂﬁ'lﬁ

ﬂfcj:ﬂJﬁ 13 IL-6 (ng/ml) % control (IL-6 | PGE, Production % Control (PGE,
production) (pg/ml) Production)
Neg. control 51.01 +£0.01 11.93 +£0.01 10 1.11
LPS-induced | 427.33 + 2.11 100 +£2.11 900 100
Crude 862 | 408.83 +3.01 55.15+3.01 140 15.56
Crude 863 | 216.67 + 1.82 50.70 + 1.82 64 7.11
Crude 864 | 340.67 +2.17 79.72+2.17 30 3.33
Pure 865 | 244.67 +3.01 57.25+3.01 0 0
Pure 867 | 587.67 +5.21 137.33 £5.21 560 61.1
Pure 868 | 419.33 +5.01 98.12 +5.01 120 13.32
Pure 869 | 214.48 +2.17 76.06 +2.17 0 0
BYNA 870 | 417.35 +4.01 98.08 +4.01 30 3.33
(Piperine)

Y

Y Y Y
WU HAMITUTINITHAS IL-6 YOI aTananeudia 3 aru wu dilszansamlumsduds 1aa

o

¢ A al o :JI )

1esusaNs Auen ldnnasanavety wwenaisusgniae 1 Taglavimsnaaeu Negnidums

a P4 o 09.1’ J A [% A
Han IL-6, PGE, @10 Tasiimsnadeunuras W lusvaiamlen awaasluaiiied 4

dy a ua a a = <] J a A
uonINil NMekeslFiams madwuall auginenaas Ianurud @susgnsn laninms

@ 3 o (2 J Ax . . A a

ananivy Iagasaiu tileeun werhmsduasiziaisouaon Al Insed319ane piperine INVAN 1A

HINNAToU HALTAIAIAIT NN 5
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! = a @ o
M3 5 HAMINATOLGNTAIUMIHER IL-6 118 PGE, Mnasduniz laowsaa Il Tusuad

ﬂ@:uﬁﬁ % control (IL-6 production) % Control (PGE, Production)

Neg. control 11.93+0.14 1.11

LPS-induced 100 100
BYNA 891 99.09 +0.31 98.53
BYNA 892 73.58 £ 0.11 20.00
BYNA 893 84.01 +0.12 89.72
BYNA 894 67.40 +0.22 15.63
BYNA 895 70.80 +0.12 305
BYNA 896 82.03 +£0.32 87.32
BYNA 897 77.83+0.13 50.13
BYNA 898 85.71 +0.68 87.56
BYNA 899 112.87 +0.83 100.31
BYNA 900 97.62 + 0.48 99.95
BYNA 901 93.25+0.61 9541
BYNA 902 86.45 +0.28 89.74
BYNA 903 87.87+0.72 88.63
BYNA 904 76.36 +0.92 57.13
BYNA 905 94.84 +0.17 100.04
BYNA 906 90.65 +0.21 98.93
BYNA 907 94.50 + 0.13 99.05
BYNA 908 85.43 +0.35 87.92
BYNA 909 99.55+0.21 100.32
BYNA 910 92.91+0.35 99.87
BYNA 911 83.67 +0.21 88.76
BYNA 912 76.17+0.25 10.00
BYNA 913 80.44 + 0.35 28.88
BYNA 914 88.61 +0.48 89.05
BYNA 915 85.98 +0.61 87.52
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A5 190N 5 NaﬂWiﬂﬂﬁ@Uf}ﬂ‘ﬁﬁWHﬂWﬁNa@] IL-6 ttag PGE, NNATTUATIZH 1AY

wag I Tusuad (90)

ﬂ@:uﬁﬁ % control (IL-6 production) % Control (PGE, Production)
BYNA 916 138.43 +0.18 101.82
BYNA 917 92.63 +0.35 94.23
BYNA 918 148.46 +0.22 102.35
BYNA 919 93.36 +0.42 95.32
BYNA 920 133.47 +0.35 100.62
BYNA 921 142.99 + 0.98 96.53
BYNA 922 59.88 +0.25 8.92
BYNA 923 98.00 + 0.37 99.23
BYNA 924 60.34 + 0.28 15.62
BYNA 925 99.23 +0.81 100.62
BYNA 926 108.85 +0.84 100.24
BYNA 927 75.08 +0.23 43.22
BYNA 928 94.37+0.35 95.52
BYNA 929 127.94 + 0.15 100.02
BYNA 930 75.08 +0.52 45.27
BYNA 931 72.57+0.51 58.49
BYNA 932 40.12 +0.55 8.91
BYNA 933 82.96 +0.21 89.20
BYNA 934 102.51 +0.25 90.12
BYNA 935 66.07 + 0.65 39.83
BYNA 936 89.05 +0.48 97.82
BYNA 937 116.17 +0.61 100.82
BYNA 938 63.77 +0.58 35.21
BYNA 939 70.42 +0.25 37.63
BYNA 940 85.11 +0.30 90.29
BYNA 941 76.51 +0.82 43.94
BYNA 942 77.38+0.79 44.84
RMU 5180003 Wi 16
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13190 5 HAMINATOUNTATUNIHAR IL-6 1Az PGE, 1ind1sdunszi lay
wad I Tusvane (@e)

BYNA 943 64.84 + 0.96 24 .41

BYNA 944 100.15 +£0.21 100.02

BYNA 945 108.80 + 0.25 102.91

BYNA 946 48.87 +0.22 9.64

BYNA 947 75.03 + 0.48 33.82

BYNA 948 70.47 + 0.61 43.78

BYNA 949 78.15+0.58 49.36

1 a 4 @
5.2 HamInNaaauIaIaITnaaeuaenNIINas IL-6 Lay PGE, Mwaéﬁlaumiﬂﬂhwmﬂﬁzé’uﬁlw LPS

v 4
M50 6 LAAINANINATOUYNTAIUNINAR IL-6 LAz PGE, 3neninaaoy lagirad latiu Inswa

ﬂ@:Mﬁ 13 IL-6 (ng/ml) % control (IL-6 | PGE, Production % Control (PGE,
production) (pg/ml) Production)
Neg. control | 127.67 +0.01 25.30£0.01 8 0.89
LPS-induced| 504.67 +1.11 100 450 100
Crude 862 | 490.64 +2.21 97.22 +2.21 122 5.36
Crude 863 | 487.79 + 1.82 96.67 +1.82 32 3.13
Crude 864 | 532.68 +2.12 105.55 +£2.12 22 2.11
BYNA 865 | 422.00 +3.01 83.62 +3.01 0 0
BYNA 867 | 518.35 +4.21 102.71 £4.21 270 21.32
BYNA 868 | 467.02 +4.01 92.54 +4.01 55 7.21
BYNA 869 | 532.02 +2.11 105.42 +2.11 0 0
BYNA 870 | 487.64 +2.21 96.22 +2.21 14 1.23
(Piperine)

Y F Y Fd
WU HAMTUTINITHAS [L-6 YOI ANTananeIung 3 aau 1u ilszansmmlumsdudalda 34

=

g v 4 4
Wmsuiand AuenasuSgninnasanaveruas 1 uazihmadeugnidiumsnan IL-6 ualuns
- et ' o v ¢ Yy a
NAADUANNE NN IUMINAA PGE, Tasu Tasatiu wud videsainnszquaad u1lasvhaaie aln

= s 9 a [V A
IWﬁLMﬂﬂTuliﬂlmﬁ Wa# PGE, aataadluasen 7
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= QJBI a o 'é 4
ATNN 7 HANITNATDUNTATUNITHNAA IL-6 fﬂ?ﬂﬁ']ﬁﬁ\i!ﬂﬁ13?71@8!“]5'@'@&1@1“1]11931"]1%

ﬂ@:uﬁﬁ % control (IL-6 production) ﬂij:llﬁ 13 % control (IL-6 production)

Neg. control 25.30+0.15 BYNA 917 143.44 +0.32

LPS-induced 100 BYNA 918 141.41 +£0.22
BYNA 891 88.38+0.11 BYNA 919 162.64 +0.22
BYNA 892 90.36 + 0.14 BYNA 920 135.26 £ 0.21
BYNA 893 95.44+0.22 BYNA 921 126.71 £ 0.28
BYNA 894 95.31+0.25 BYNA 922 128.81 +0.24
BYNA 895 9538 +0.17 BYNA 923 124.16 + 0.33
BYNA 896 91.81 +0.42 BYNA 924 147.41 +0.21
BYNA 897 101.19 +0.13 BYNA 925 132.63 +0.21
BYNA 898 101.98 +0.28 BYNA 926 135.86 +0.34
BYNA 899 106.21 +0.43 BYNA 927 13991 +0.13
BYNA 900 99.06 + 0.42 BYNA 928 135.03 +0.12
BYNA 901 96.17+0.41 BYNA 929 127.68 +0.11
BYNA 902 92.01 +0.22 BYNA 930 118.15 +0.42
BYNA 903 92.40 +0.22 BYNA 931 118.90 +0.21
BYNA 904 99.67 +0.52 BYNA 932 115.30+0.45
BYNA 905 93.92+0.14 BYNA 933 120.56 +0.21
BYNA 906 92.40+0.11 BYNA 934 115.83 +0.25
BYNA 907 103.83 £ 0.11 BYNA 935 123.11 +0.45
BYNA 908 100.40 + 0.15 BYNA 936 127.23 +0.44
BYNA 909 95.71 +0.21 BYNA 937 121.31 +0.35
BYNA 910 93.53+0.35 BYNA 938 120.03 +0.52
BYNA 911 95.90 +0.11 BYNA 939 118.00 +0.25
BYNA 912 92.87+0.21 BYNA 940 116.88 +0.30
BYNA 913 89.50 +0.25 BYNA 941 114.85 +0.62
BYNA 914 96.50 + 0.33 BYNA 942 121.31 +0.49
BYNA 915 147.49 + 0.71 BYNA 943 120.48 + 0.96
BYNA 916 127.16 + 0.21 BYNA 944 120.48 + 0.96
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A15197 7 HAMINATBLNDAILMINER [L-6 Mnasduas iz Iaswad laiinlasvhe
(7ie)

ﬂij:llﬁ’”li % control (IL-6 production) ﬂ@j:llﬁ 13 % control (IL-6 production)
BYNA 945 130.31 +0.25 BYNA 948 122.51 +0.21
BYNA 946 100.15+0.21 BYNA 949 131.36 +0.33
BYNA 947 120.48 +0.32

'
A

9
o 4 v o Aa Aa v
il”lﬂWﬁﬂTi%ﬂﬁ@‘]Jﬂ‘]JL"]iﬁﬁiJ"lTﬂi‘V‘l"ﬁ] NUN ﬁ"li‘V]ﬂﬁ’f]‘]JVlQﬁ"lilliq%‘ﬁﬂllﬂﬂhlﬂgljil"lﬂ‘ﬁiiiﬁmﬁﬂ‘]J

[ 4 = Q‘fs} a 4 A A Qda} |°' [
ATAUNTIEN ”lmqmmumiwa@ IL-6 nnaan lasne NIUYNTUBYNIN % control lJlll@]”l‘ﬂ?ﬂ 90

o Y 1o 9 = a A @
ﬂﬂﬁLﬂu],ﬂ\l‘l/nﬂﬁ%ﬂﬁﬂ‘]JGLL!ﬂ'li@11!’[,]1/]‘ﬁﬂﬁwaﬁ PGE, tag COX activity NUNNA1TNATDU Lﬁﬂﬂ

9 H
NATOUNENUNEITININY 3INMINATOVIEWLI VWIS UMTONFVNINAI ﬁﬂizéjué’f’w LPS

HAMINATOULAAIAINTINN 8 LIAZAITIN 9
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A15199 8 LLAAINAYDY COX activity YOIA1TNATOUNAINTZAUAIE LPS

M1 20 910 28

Gingival fibroblasts

Macrophage cell lines

T(;t(?tli\%t(jx COX-2 (%) Total COX activity | CoX2 | cOX-1
Sample (U/mi) COX-1 (%) (U/mi) (%) (%)
NC 37.5 60.00 40.00 40.48 49.14 50.86
LPS 60.35 74.52 25.48 88.68 81.65 18.35
BY-NA862 59.09 69.99 30.01 80.56 74.46 25.54
BY-NA863 63.54 69.99 30.01 85.44 84.99 15.01
BY-NA864 59.41 70.01 29.99 88.31 85.01 14.99
BY-NA865 50.28 58.88 41.12 62.42 57.63 42.37
BY-NA866 57.82 69.99 30.01 72.10 62.45 37.55
BY-NA867 57.5 70.00 30.00 80.32 75.22 24.78
BY-NA868 56.55 82.59 17.41 73.06 63.84 36.16
BY-NA869 58.72 68.96 31.04 72.50 62.72 37.28
BY-NA870 52.82 64.99 35.01 77.67 59.54 40.46
BY-NA872 57.41 69.02 30.98 80.31 77.69 2231
BY-NA873 57.14 69.05 30.95 87.35 85.00 15.00
BY-NA874 57.33 69.23 30.77 83.54 78.97 21.03
BY-NA891 57.31 69.72 30.28 88.94 89.41 10.59
BY-NA907 57.21 69.45 30.55 78.80 92.89 7.11
BY-NA893 57.82 69.99 30.01 80.45 75.28 24.72
BY-NA894 56.55 70.00 30.00 72.10 62.32 37.68
BY-NA897 57.22 69.11 30.89 80.21 94.01 5.99
BY-NA910 58.45 70.00 30.00 80.43 93.24 6.76
BY-NA911 57.18 70.01 29.99 80.15 75.01 24.99
BY-NA912 56.86 69.98 30.02 72.43 62.90 37.10
BY-NA913 56.23 66.14 33.86 72.73 85.01 14.99
BY-NA914 57.22 69.48 30.52 80.48 92.96 7.04
BY-NA915 56.55 68.60 31.40 80.84 92.63 7.37
BY-NA922 50.33 63.62 36.38 63.05 58.55 41.45
BY-NA926 60.04 72.21 27.79 80.23 75.09 24.91
BY-NA927 57.18 71.03 28.97 80.33 74.84 25.16
BY-NA930 55.91 67.17 32.83 80.22 74.75 25.25
BY-NA932 50.28 62.85 37.15 61.14 55.26 44.74
BY-NA938 56.86 69.98 30.02 80.24 74.28 25.72
BY-NA946 51.99 63.85 36.15 62.52 57.55 42.45
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A15199 9 1AAINAYDY COX activity (% Control) YOIAITNATOUHAINTZAUAIY LPS

Gingival fibroblasts Macrophage cell lines

sample Total COX activity (% Control) | Total COX activity (% Control)

NC 62.14 45.65

LPS 100.00 100.00
BY-NA862 97.91 90.84
BY-NA863 105.29 96.35
BY-NA864 98.44 99.58
BY-NA865 83.31 70.39
BY-NA867 95.28 90.57
BY-NA868 93.70 82.39
BY-NA869 97.30 81.75
BY-NA870 87.52 87.58
BY-NA872 95.13 90.56
BY-NA873 94.68 98.50
BY-NA874 95.00 94.20
BY-NA891 94.96 100.29
BY-NA893 95.81 90.72
BY-NA894 93.70 81.30
BY-NA897 94.81 90.45
BY-NA907 94.80 88.86
BY-NA910 96.85 90.70
BY-NA911 94.75 90.38
BY-NA912 94.22 81.68
BY-NA913 93.17 82.01
BY-NA914 94.81 90.75
BY-NA915 93.70 91.16
BY-NA922 83.40 71.10
BY-NA926 99.49 90.47
BY-NA927 94.75 90.58
BY-NA930 92.64 90.46
BY-NA932 83.31 68.94
BY-NA938 94.22 90.48
BY-NA946 86.15 70.50

k4 Y H
NNHANATOUNI MINATOUA IL-6, PGE, uay COX II WuMN fﬁWH’Juﬁﬁﬁ\iﬁNﬂﬂqﬁNﬁU’Jﬂ N

Y v

H Y
msnageu agdwamsnagoui lagail

RMU 5180003

i 21

NINHIAN 2554



~ AN Yo A 9
AT NN 10 ﬁ'ﬁqﬂWaﬁ’]ﬁ‘ﬂ‘l@ﬂﬂla@ﬂWﬁ'ﬂllWﬁﬂ”lﬁV]ﬂﬁ@U

M1 22 910 28

ﬂij:llﬁ”li % control, Gingival fibroblasts % control, macrophage cell line
IL-6 PGE, | Total COX IL-6 PGE, | Total COX activity
activity
NC 11.93+0.01| 1.11 62.14 25.30+0.01| 0.89 45.65
LPS- induced 100 +2.11 100 100 100 100 100
AIFIINWIA
BYNA 865 57.25 £ 3.01 0 83.31 83.62 +3.01 0 70.39
BYNA 867 | 137.33 +5.21 61.1 95.28 102.71 +4.21 | 21.32 90.27
BYNA 868 98.12 +£5.01 13.32 93.70 92.54+4.01 | 7.21 82.39
BYNA 869 76.06 + 2.17 0 97.30 105.42 +2.11 0 81.75
BYNA 870 98.08+4.01| 3.33 87.52 96.22+221 | 1.23 87.58
MsdunTIzy
BYNA 922 59.88 +0.25 8.9 83.40 128.81 +0.24 | 13.26 71.10
BYNA 932 40.12 +0.55 8.9 83.31 11530 +0.45 | 14.52 68.94
BYNA 946 48.87+0.22| 9.6 86.15 100.15+0.21 | 35.56 70.50
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ﬁqﬂﬁdﬁmmﬁﬁﬂmuﬁwmmnﬁf@mmmshqﬁ’u TAoe35330ANG 5 ¥iin ﬁqm%ﬁmmmﬁw PGE, 10y
COX activity 18ynens Taefiansidralumséuds PGE, 1az COX activity 14afiqafe @13 BYNA 865
sosaaiiu M3 BYNA 869 iiioiamsi3esd1duvnsas §4fi BYNA 865 > BYNA 869 > BYNA 870 >
BYNA 868 > BYNA 867 Tagfi a5 BYNA 865 iiluensfilifuadfuaadiia 2 aiia uaz iuage Total cox
activity fuading 2 siiawuu uddmsy piperine (BYNA 870) s Miamnsndudamanan 1L-6 910
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Tima % control 15z 70
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