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Four new bibenzyls, bauhinols A-D (1-4), together with the two known bibenzyls § and 6, were isolated
from the roots of Bauhinia saccocalyx, and their structures were elucidated by analyses of spectroscopic data,

Bauhinol A (1} exhibits significant cytotoxicity towards NCI-H187 (small-cell lung cancer), BC (breast
cancer}, and KB (oral-cavity cancer) cell lines, with ICy, values of 2.7-4.5 ug/ml, Bauhinol B (2) is cytotoxic
against NCI.-H187 (ICy = 1.1 pg/ml) and BC (JCq = 9.7 pg/ml) cell lines, but inactive toward the KB cell line (at
20 pg/mt), Compound 2 also is mildly antifungal towards Cendia albicans (ICy=28.9 ug/ml), Bibenzyl 6 is
active against NCI-H187 (ICs = 14.1 pg/ml} and BC (ICsp= 4.0 pg/mi} cells, but inactive (at 20 pg/ml) toward
the KB cell line. Compounds 1, 2, and 6 show mild antimycobacterial activities, with MIC values of 2550 pg/
ml, but are inactive at 20 ug/ml against the K1 malarial parasite strain (Plasmodium falciparum). While
bauhinal A (1) is inactive against cyclooxygenase 1 (COX-1) and cyclooxygenase 2 (COX-2), compounds 2 and
6 inhibit both COX-1 and COX-2, with JCy, values comparable to those of the standard drug, aspirin ( Table 3}.

Introduction, — As part of our ongoing research program at BIOTEC [1-4] on
biologically active substances from Thai bioresources, we have intensively screened
biological activities of extracts from plants and microorganisms. Recently, we found
that a crude CH,Cl, root extract of Bauhinia saccocalyx PIERRE {Leguminosae-
Caesalpinioideae) exhibited antimalarial (ICs,=5.0 ug/ml) and antimycobacterial
MIC=25 pg/ml) activities!), Previous chemical investigations of active principles from
the root extract of B. saccocalyx resulted in the isolation of two new antimycobacterial
dibenzo[b,floxepins, bauhinoxepins A and B [5]. Further investigation on the minor
metabolites in the roots of B, saccocalyx now led to the isolation of four new bibenzyls
named bauhinols A-D (1-4), together with the two known bibenzyls 5 and 6. We
report herein the isolation and characterization of these biologically active metabolites.

Results and Discussion. — 1. Structure Elucidation. The CH,Cl, root extract of B.
saccocalyx was purified by Sephadex LH-20 columnn chromatography and HPLC to
yield bauhinols A-D (1-4), together with the two known bibenzyls 5 and 6. The
spectral data of 5 and 6 were identical in all respects to those published earlier [6-8].

1} ICs and MIC designate “inhibitory concentration fifty’ and ‘minimum inhibitory concentration’, resp.
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Arbitrary atom numbering

Bauhinol A (1) was obtained as a brown viscous liquid, with the molecular formula
CyH»O; as deduced from ESI-TOF-MS. As indicated in the 'H-NMR spectrum
(CDCly), 1 possessed a dimethylchromene (2H-1-benzopyran) unit (6(H) 6.62 dJ=
9.9}, 5.56 (d,7=9.9), 1.44 (5,2 Me)), two groups of downfield-shifted methylenes
{S(H) 2.88 (mm) and 2.93 (m)); a 1,2-disubstituted benzene ring (6(H) 713 {dd, =173,
1.6), 6.90 (rd, /=73, 0.9), 712 (1d,J =77, 1.7), and 6.76 (br. d, /J=78)}, and two Me
groups (0(H) 2.10 (s) and 3.79 (s)}. Further, an aromatic singlet at 6(H) 6.25 suggested
that the benzene ring of the chromene unit was triply substituted.

A total of 21 signals were observed in the C-NMR spectrum of 1, which were
classified by DEPT as seven CH, four Me, two CH, groups, and eight quaternary C-
atoms. The 'H,'H-COSY spectrum showed the connectivity from H—C(3) to H-C(6),
and also demonstrated couplings between CH,(7) and CH,(8), and between H-C(3)
and H-C(4). The HMBC spectral data were very informative concerning the
assembly of the gross structure of 1. The following 'H,"*C long range correlations were
observed: H—C(3) to C(1); both H-C(4) and H-C(6) to C(2); H-C(5) to C(1);
CH,(7) to C(1), C(2), and C(3); CH,(8) to C(5") and C(6'); the 2'-Me H-atoms to c(2)
and C(3'); H-C(3) to C(4'a); H-C(4') to C(2'), C(5'), and C(8a); H--C(6') to C(8)
and C(7'); the 7-OMe H-atoms to C(7'); and the §-Me H-atoms to C(7'), C(8), and
C(8'a). On the basis of these spectral data, bauhinol A (1) was identified as 2-[247-
methoxy-2,2,8-trimethyl-2 H-1-benzopyran-5-yl)ethyl Jphenol. The H- and C-atoms of 1
were completely assigned, as shown in Table /.

Bauhinol B (2), a brown viscous liquid, exhibited, by analysis of the ESI-TOF mass
spectrum, a molecular formula of C,HyQ;. Information from the ESI-TOF and
'H-NMR spectral data readily indicated that 2 was a derivative of 1. Careful analyses of
the 'TH-NMR spectrum revealed the replacement of the dimethyl-2H-1-pyran ring in 1
with a 3-methyl-but-2-enyl moiety in 2 (ring opening). Again, the HMBC spectral data
were very useful for the structure elucidation of 2. The following correlations were
observed: H—C(3) to C(1); both H-C(4) and H-C(6) to C(2); H-C(5) to C(1);
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Table 1. !H- and *C-NMR Spectral Data for Bauhinols A (1) and B (2). At 500 and 125 MHz. resp., in CDCl: 6
in ppra, J in Hz.

1 2
IH BC ‘H BC
(1) - 153.7 c(1) - 153.7
C(2) - 1280 (2) - 127.9
H-C(3) 7.13 (dd, J =7.3, 1.6) 130.5 H-C(3) 7.13 {del, J =73, 1.5) 1304
H-C(4) 6.90 {td. J=7.3.0.9) 120.9 H-C(4) 6.90 {td, /=75, 09) 121.0
H-C(5) 712 (td, 7 =77, 1.7} 1274 H-C(5) 712 (¢, J =77, 1.7) 1274
H-C(6) 6.76 (br. d./ =7.8) 115.5 H-C(5) 6.77 (br. d, 7 =8.0) 1155
CH(7) 2.88 () 326 CH(7) 2.86 () 326
CH,(8) 2.93 (m) 33.1 CHy(8) 2.92 (m) 34.4
c(2) - 753 (1) - 1536
H-C(3) 5.56 (d,J=9.9) 1283 C(2) - 117.5
H-C(4') 6.62(d,J=99) 119.3 C(3) - 137.8
C(4'a) - 113.1 H-C(4) 6.31 (s} 104.4
(5) - 135.3 (5 - 156.6
H-C(8") 6.25 (s) 104.1 C(6) - 110.8
(T - 157.9 CH,(1} 3.38 (d./=6.9) 25.4
C(8) - 1123 H-C(2") 512 ()d, J=55,12) 122.9
C(&a) - 1519 C(3) - 1344
Me(2). 144 () 27.8 Me(4") 175 (d,7=11) 2538
Me(2} 1.44 () 27.8 Me(5") 1.84 (br. ) 17.9
Me(8) 210 (s) 8.0 Me(57) 212 (s) 8.2
OMe(7) 379 (s) 55.6 OMe(5") 378 (5) 56

CHy(7) to C(1), C(3), and C(3'); CH,(8) to C(2), C(3"), and C(#4'); the 6-Me H-atoms
to C(1'), C(5'), and C(6'); the 5-OMe H-atoms to C(5); CH,(1") to C(1'), C(21), C(3),
and C(3"); H-C(2") to C(2'); and both the Me(4"'} and Me(5") H-atoms to C(2"} and
C(3"). The assignment of Me(4”) and Me(5”) was possible by means of NOESY
experiments. Based on these spectral data, bauhinol B (2) was identified as a prenyl
derivative of bauhinol A (1), corresponding to 3-[2-(2-hydroxyphenyl)ethyl]-S-
methoxy-6-methyl-2-(3-methylbut-2-enyl)phenol. The complete assignments of the
H- and C-atoms for 2 are shown in Table 1.

Bauhinol C (3), a brown viscous liquid, had the molecular formula C,(H,;0,, as
deduced from the ESI-TOF mass spectrum. 'H- and C-NMR resonances ascribed to
two CH, groups at 6(H) 2.87 (6(C) 378) and 2.94 (37.9) were characteristic of a
bibenzyl moiety. Analyses of the 'H- and “C-NMR spectral data revealed the
replacement of the 1,2-substituted benzene rings in 1 and 2 with a mono-substituted
benzene ring in 3. Moreover, the NMR spectral data also indicated the replacement of
the 2-prenyl group of 2 with an aromatic H-atom (8(H) 6.32 (br. 5)). The 'FH,'H-COSY
spectrum of 3 indicated a correlation between H—C(2') and H~C(4'), whose broad
singlets implied meta coupling. The HMBC spectrum established the gross structure of
3, showing the following correlations: H—C(1) to C(7); H-C(4) to C(2); CHy(7) to
C(3'); CHy(8) to C(2); H-C(2') to C(8); H-C(4') to C(8) and C(6'); the 6'-Me H-
atoms to C(1'), C(5), and C(6'); and the 5-OMe H-atoms to C(5). The NOESY
spectrum of 3 exhibited a cross-peak between the 5-OMe and H—-C(4') H-atoms,
suggesting close proximity of these groups. Based on these spectral data, the structure
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Table 2. 1H- and C-NMR Spectral Data for Bauhinols C (3) and D (4). At 500 and 125 MHz, resp., in CDCl;;

din ppm, J in Hz.
3 4
14 3o H Be

H-C(1} 7.24 () 1285 H-C(1) 7.17 (br. 4,/ =6.8) 128.4
C(2) - 141.8 C(2) - 141.7
H-C(3) 7.24 (m) 128.5 H-C(3) 7.17 {(br. d,J=6.8) 128.4
H-C(4) 7.33 () 1283 H-C(4) 7.28 (m) 128.3
H-C(5) 7.33 {1} 125.9 H-C(5) 7.18 (m) 125.9
H-C(6) 733 (m) 1283 H-C(6) 7.28 {m) 128.3
CH,(7) 2.94 (m) 379 CH(7) 2.82 (m) 375
CH;(8) 2.87 (m) 378 CH,(8) 2.82 (m) 342
C(1) - 154.0 C(2") - 754
H-C(2) 6.32 (br. 5) 103.6 H-C(3) 3.50 (d, J=10.0) 127.6
C(3) - 149.7 H-C(4) 6.45 (d, 7=10.0) 119.2
H-C(4) 6.36 (br. 5) 108.1 C{4'a) - 1126
C(5) - 158.7 C(5) - 1355
C(6") - 110.0 H-C(6") 6.17 (s) 108.0
Me(6") 213 (s} 78 C(7) - 153.9
OMe(5") 382 (s) 55.7 C(8) - 109.7

C(8a) - 152.2

Me(2') L40 (s) 27.7

Me(2) 1.40 (5) 27.7

Me(8) 2.07 {s) 173

of bauhinol C (3) was identified as 3-methoxy-2-methyl-5-(2-phenylethyl}phenol. The
assignment of the H- and C-atoms for 3 is shown in Table 2.

Bauhinol D (4) was obtained as a yellow viscous liquid. Since it was not very stable
in solution, all necessary spectral data had to be collected rapidly. The pseudo-
molecular ion of 4 could not be observed in the ESI-TOF mass spectrum, possibly due
to the unstable nature of the molecule. Analysis of 'H- and “C-NMR, DEPT, and
HMQC spectral data, as well as analogous correlation of the NMR data of 4 with those
of compounds 1-3, readily established the molecular formula of 4 as CyH,,0,. Its
'H-NMR spectrum clearly revealed signals of a dimethylchromene unit (S(H) 6.45
(d,J=10.0}, 5.50 (d,7=10.0), 1.40 (5,2 Me)) and two downfield methylene groups
(6(H) 2.82 (m, 4 H)), suggesting that 4 was a (phenylethyl)-substituted dimethylchro-
mene. Analysis of the 'H- and PC-NMR spectral data indicated that 4 was not only a
desmethyl derivative of bauhinol A (1), but also that the 1,2-disubstituted benzene ring
of 1 was replaced with a mono-substituted benzene ring in 4. Similar to the structures of
bauhinols A~C (1-3), the structure of bauhinol D (4} was substantiated by HMBC
spectral data, in which the following correlations were identified: both H—C(1) and
H-C(3) to C(7); both H-C(4) and H~C(6) to C(2); CHx(7) to C(1) and C(3);
CHy(8) to (6'); the 2"-Me H-atoms to C(2') and C(3'); H-C(3') to C(2') and C(4a);
H-C(4) to C(2'), C(5'), and C(8'a); H-C(6') to C(8), C(4'a), C(5'), and C(8); and
the 8-Me H-atoms to C(7'), C(8'), and C(8'a). On the basis of these spectral data,
bauhinol D (4) was identified as 2,2 8-trimethyl-5-(2-phenylethyl)-2H-1-benzopyran-7-
ol. The H- and C-atoms of 4 were completely assigned (Table 2).
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2. Biological Activity. Bauhinol A (1) exhibited significant cytotoxicity towards
NCI-H187 (small-cell lung cancer), BC (breast cancer), and KB (oral-cavity cancer)
cell lines, with IC;, values’) of 2.7-4.5 pg/ml (Table 3). Bauhinol B (2) was cytotoxic
against NCI-H187 (JCsy=1.1 pg/ml} and BC (IC5,=9.7 ug/ml) cell lines, but was
inactive toward the KB cell line (at 20 pg/ml). Compound 2 also demonstrated mild
antifungal activity (ICs, =28.9 pg/ml) against Candida albicans. Bibenzyl 6 was active
against NCI-H187 (ICs=14.1 pg/ml) and BC (J/Cy=4.0 pg/ml) cell lines, and was
inactive (at 20 pg/ml) toward the KB cell line (Table 3). Compounds 1, 2, and 6 showed
mild antimycobacterial activities with MIC values of 25-50 pg/ml, and they were
inactive (at 20 pg/ml) in vitro against the malarial parasite Plasmodium falciparum
(Table 3). While bauhinol A (1) was inactive against cyclooxygenase 1 (COX-1) and
cyclooxygenase 2 (COX-2), compounds 2 and 6 inhibited both COX-1 and COX-2,
with /Cy, values (9.0 and 2.5 pg/ml for COX-1, and 1.3 and 1.8 pg/ml for COX-2, resp. )
comparable to those of the standard drug aspirin (Table 3). The biological activities of
bibenzyls 3 and § were not evaluated due to the limited amount of sample isolated, and
the activity of 4 could not be determined due to its instability in the test systems.
Previously, bibenzyls isolated from B, malabarica were reported to exhibit antimatarial
activity [9], and leaves of B. racemosa have been used in the treatment of malaria f10].

Table 3. Biological Activities of Compounds 1, 2, and 6. ICy and MIC values!) are expressed in pg/ml.

Property Parameter Cell type 1 2 6
Cytotoxicity®) ICy, NCI-H187 34 11 14.1
BC 27 9.7 4.0
KB 45 >20 »>20
Antimycobacterial activity?) MIC 50 25 25
Antifungal activity®) ICy =50 28.9 11.7
Antimalarial activity?) ICy, >20 =20 >20
COX Inhibition®) ICq COX-I >20 2.0 2.5
COX-II >20 13 1.8

) Cell types: NCI-H187, small-cell lung cancer; BC, breast cancer; KB, oral-cavity cancer. The reference
compound ellipticine exhibited activity toward Vero, KB, and BC cell lines, with [ Cyo values of 0.2-0.3 pg/ml.
b} Tested against Mycebacterium tuberculosis H37Ra; the standard drugs isoniazid and kanamycin sulfate
showed MIC values of 0.040~0.090 and 2.0-5.0 pg/ml, resp. °) Tested against Candida albicans; the standard
drug amphotericin B exhibited an ICy; value of 0.04 £0.01 pg/ml (n=3). Y Tested against Plasmodium
Jalciparum (K1, multidrug-resistant strain); an ICg, value of 1.2 £0.02 ng/ml (n=3) was determined for the
reference compound dihydroartemisinin. ®} Aspirin was used as standard drug, exhibiting /Cy, values of 2,06 and
3.57 ug/ml for COX-1 and COX-2, resp,

Interestingly, Bauhinia species are able to produce cyclic compounds with a seven-
membered ring fusion between rings A and B (Figure), representatives being
racemosol and oxepin derivatives (e.g., bauhinoxepin)}. Racemosol is produced by B.
malabarica, B. racemosa, and B. rufescens [9}{11][12], while oxepin derivatives are
found in B. saccocalyx, B. racemosa, and B. variegata [5][13][14]. The biosynthesis of
racemosol from bibenzyl precursors was proposed earlier (Figure) [9][12]. As
mentioned, the dibenzo[b,floxepins, bauhinoxepins A and B, were previously isolated
from B. saccocalyx [5]. The co-existence of bauhinols A-D (1-4) and their
structurally related dibenzo[b,floxepins within the same plant, B. saccocalyx, suggests
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8. saccocalyx Bauhinoxepin A

Bauhinoxepin B

o}
Bauhinols, preracemosols, efc.
— OMe
8. malabarica,
HO OH

5. racemosa,

or B. mifescens Racemosol

Figure. Biosyntheses of bawhinoxepiny and racemosol from bibenzyl precursors by Bauhinia species

that bibenzyls may be precursors of bauhinoxepins A and B (Figure). Enzymatic
cyclization for the formation of seven-membered rings in Bauhinia species is extremely
interesting and deserves more attention, as well as other potential cyclization reactions
to other dibenzo[b,floxepin derivatives.

Experimental Part

General. HPLC Separation was performed on a Warers 600 pump, equipped with a Waters 996 photodiode-
array detector and a Cys reverse-phase column (LiChroCART 250-10; Merck), UV Spectra were recorded on a
Cary-1E UV/VIS spectrophotometer; A, [nm], (log £}. IR Spectra were recorded on a Perkin-Elner 2000
spectrometer; in em™, 'H-, *C-, DEPT, 'H,'H-COSY, NOESY, HMQC, and HMBC NMR eXperiments were
carried out on a Bruker DRX-40¢ spectrometer, operating at 400 MHz (*H) and 100 MHz (*C), resp. ; chemical
shifts  in ppm rel. to Me,Si, coupling constants J in Hz. Electrospray-ionization time-of-flight mass
spectrometry (ESI-TOF-MS) was performed on a Micromass-LCT mass spectrometer, and the lock mass
calibration was applied for the determination of accurate mass (in m/z).

Plant Material, Roots of B. saccocalyx were collected from Nakhon Sawan Province, Thailand, and
identified by £ Charoenchai (BIOTEC). A voucher specimen (BRUS21) was deposited at BIOTEC, Thailand.

Extraction and Isolation. Dried roots of B. saccecalyx (2.33 kg) were macerated in CH,Cl, (81) for 2 d. The
extract was filtered and evaporated 1o dryness, yielding 19.8 g of crude extract, which was purified on a Sephardex
LH-20 (Amersham Biosciences) column (MeOH us eluent), from which 20 fractions (4, - A,,; 80 ml each) were
collected. Fraction A; was sequentially purified on a Sephadex LH-20 column (eluting with MeOH, 50 ml for
each fraction} and HPLC (eluting with MeCN/H,O 55 :45), to yield bauhinols A (1; 36.4 mg), C (3; 1.3 mg),
and I3 (4; 9.2 mg). Fraction A; was re-chromatographed on Sephadex LH-20 (MeOH, 30 ml for each fraction),
followed by HPLC (MeCN/H,O 5050}, to afford bauhinol B (2; 13.2 mg) and bibenzyls § (1.4 mg) and 6
{42.0 mg).

Bauhinol A (=2-{2-(7-Methuxy-2,2,8-trrimethyl-2H-1-benzopyran-5-yi)ethyl fphenol; 1): Brown viscous
liquid. UV (MeQH): 203 (4.47), 278 (3.94). IR (nujol): 3443, 2972, 1602, 1455, 1132, 753. 'H- and *C-NMR: see
Tabie 1. BSI-TOF-MS: 347.1667 ([M +Na]*, C;,H,,NaO}; calc. 347.1623).
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Bauhinel B (= 3-[2-(2-Hydroxyphenyl)ethyl[-5-methoxy-6-methyl-2-( 3-methylbut-2-enyljphenol; 2):
Brown viscous lquid. UV (MeOHY): 206 (4.06), 274 (3.53). IR (nujol): 3417, 2934, 1614, 1581, 1458, 1127,
743. 'H- and PC-NMR: see Tuble I. ESI-TOF-MS: 349.1795 ([M + Na]*, C, HysNaO7; cale. 349.1780).

Bauhinol C (= 3-Methoxy-2-methyl-5-(2-phenylethyl)phenol; 3. Brown viscous liquid. UV (MeQH): 205
(5.11),278 (2.79). IR (nujol}: 3448, 2934, 1618, 1507, 1456, 1112, 760. 'H- and PC-NMR: see Table 2. ESI-TGF-
MS: 243.1388 ([M +H]*, C,xH,,02; cale, 243.1385).

Bauhinol I} (=2,2,8- Trimethyl-5-(2-phenylethyl)-2H-1-benzopyran-7-ol, 8): Yellow viscous liquid, poorly
stable in soln. UV (MeOH ): 210 (4.40), 234 (4.09), 284 (3.67). IR (nujol): 3444, 2926, 1602, 1496, 1455, 1418,
1103, 750. 'H- and *C-NMR: see Table 2.

Bivassays. Antifungal activities were assessed against a clinical isolate of Candidu albicans by means of a
method modified from the soluble formazan assay [£5]. Briefly, 100 ul of 2 x 108 CFU/m] C. afbicans in RPMI-
1640 medium, containing 34.53 g/ml of 3-[N-morpholino]propanesulfonic acid (MOP; Sigima, USA), was
added to cach well of 96-well microculture plate containing 100 p! of test compound diluted in 10% DMSO;
Sigina, USA. Plates were incubated at 37° for 4 h, before 50yl of a soln. containing 1 mg/ml of 2,3-bis-[2-
methoxy-4-nitro-5-sulfonylphenyl]-5-{ (phenylaminojcarbonyl -2 H-tetrazolium hydroxide (XTT fetrazolium:
Sigrma, USA ) and 0.025 mm of N-methylphenazolium methosulfate (PMS; Sigma, USA ) were added. After an
additional 4-h incubation at 37°, the number of living cells was determined by measuring the absorbance of XTT
formazan at 450 nm. Amphotericin B (Sigma, USA) and 10% DMSO were used as positive and negative
controls, resp. In our system, the I1Cq, value of the standard drug, amphotericin B, was 0.04 + 0,01 pg/ml (n=23).
The antimycobacterial activity was assayed against Mycobacterium fuberculosis H37Ra, using the Microplate
Alamar-Blue Assay (MABA)[16], The twofold dilution technique, starting at a concentration of 200 pg/ml, wag
used, and the MIC value') was recorded at the minimum concentration of the tested compound inhibiting
bacterial growth. The standard drugs, isoniazid (Sigma. USA) and kanamycin sulfate { Sigma, USA), used as
reference compounds for the antimycobacterial assay, showed MIC values of 0.040-0.090 and 2.0-5.0 pg/ml,
resp. Cytotoxicity was determined by employing the colorimetric method described by Skehar ef al. [t7}. The
reference compound, Ellipticine (Sigma, USA), exhibited activity toward Vero, KB, and BC cell lines, with J Csp
values of 0.2~0.3 pg/ml.

Antimalarial activities were evaluated against the parasite Plasmodium falciparum (K1, multidrog-
resistant strain), which was cultured continnously according to the method of Trager and Jensen [18]. Quant.
assessment of antimalarial activity in vitro was determined by the microculture radioisotope technique based
upon the method described by Desjardins et al. [19]. Briefly, a mixture of 200 it of 1.5% of erythrocytes with 1%
parasitemnia at the early ring stage was pre-exposed to 25 ul of the medium containing a test sample dissclved in
DMSO (0.1% final concentration) for 24 h, employing the incubation conditions described above. Subsequently,
25 W of PH]hypoxanthine (Amersham, USA) in culture medium (10 pCi) was added to each well, and the plates
were incubated for an additionsl 24 h. Levels of incorporated radicactively labeled hypexanthine, indicating
parasite growth, were determined by means of a TopCount microplate scintillation counter {Packard, USA).
Inhibition concentrations (JCs,) represent the concentrations required for 50% reduction in parasite growth.
The standard sample was dihydroartemisinin (Sigma, USA).

The anti-inflammatory activity assay (COX-1 and COX-2) was performed by means of the radioimmuno-
assay method previously described by Kirtikara et al. [20]. Tmmortalized COX-1" and COX-2-- mouse-lung
fibroblast cells (prepared as described in [20]} were used to produce prostaglandin E, (PGE,}, representing
COX-2 and COX-] activity, resp. Briefly, immortalized COX-1~~ and COX-2-- mouse-lung fibroblast cells
were plated at 1 x 10° cells/m! in complete Dulbelcco’s Modified Eagle Medium (DMEM) containing 0.1 mm
nonessential amino acids, 292 mg/ml L-glutamine, 50 mg/m] ascorbic acid, and 10% fetal bovine serum (PAA,
Austria), in 96-well flat-bottomed tissue-culture plates at 83 pl/well. The cells were incubated at 37° for 72 hina
humidified incubator with 5% CO,. Subsequently, the cells were washed with phosphate buffer saline soln. and
incubated for 30 min in 83 pl serum-free DMEM containing test compounds, DMEM Media containing drug
vehicle, DMSO (0.1%), and aspirin were used as a control for 100% COX activities and a positive control, resp.
The medium was then replaced with serum-free DMEM containing the same amount of drugs or DMSO and
20 pm of arachidonic acid (Sigma, USA), and the cells were incubated for 30 min. Culture supernatants were
collected at the end of incubation time and assayed for PGE, concentrations by the radioimmunoassay methed
[20]. The inhibition of COX activity was determined from the percent reduction of PGE; produced by drug-
treated cells relative to PGE; produced by cels teeated with DMSO alone, IC;, Values of COX-1 and -2 were
determined with the SOFTmax software (Molecular Devices, Sunnyvale, CA ). Aspirin (Sigma, USA) was used
as a positive control and was almost equally effective against COX-1 and COX-2, Typical fCq values of aspirin
for COX-1 and COX-2 were 2.06 and 3.57 pg/ml, resp.
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