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Improvement of Analgesic and Anti-inflammatory Effects by Mixing
with Bucillamine and Lornoxicam

Mi Jeong Kim*, In Young Hwang, Soon Kyoung Kwon and Choon Sik Jeong”

College of Pharmacy, Duksung Women’s University, Seoul 132-714, Korea
*School of Public Health, Seoul National University, 1-Gwanak, Gwanak, Seoul 151-742, Korea

Abstract — The aim of this study was to reduce the side effects and to develop effective drugs using bucillamine (B), lor-
noxicam (L), and its mixtures on the analgesic and anti-inflammatory effects. With this goal, we compared their effects on
the four different mixtures with a sole treatment (B 40 mg/kg and L 1.60 mg/kg). The mixture 1, 2, 3, and 4 ratios of B to
L (mg/kg) were 20 to 0.80, 40 to 1.60, 80 to 3.20, and 40 to 1.14, respectively. In terms of acetic acid-induced vascular per-
meability, B and L inhibited the amount of dye leakage approximately 37.8 and 66.5%, respectively. And mixture 1, 2 and
3 showed inhibition of 47.4%, 81.5%, and 84.3%. The mixture 4 inhibited approximately 49.4%. In carrageenan- induced paw
edema model, mixtures of B and L effectively inhibited paw edema measured 1/2~3 hours after carrageenan injection.
Especially, mixture 2 inhibited 50.7%, 52.7%, 50.9% of paw edema after 1, 2, and 3 hr, significantly. We also examined an
analgesic effect using the writhing test. In terms of the acetic acid-induced writhing syndrome, the control group showed
writhing syndrome 18.5 times. B and L showed 9 and 6.3 times, inhibiting 51.6% and 65.9% respectively. And aspirin, as
a positive control drug, showed the 7.1 times writhing syndrome. The mixture 1, 2, 3, and 4 also significantly inhibited the
writhing syndrome to 62.2%, 93.0%, 51.4%, and 77.8%, respectively. From these results, we could suggest that the range
of B and L ratio of 25:1 to 35:1 may be applicable to developing analgesic and anti-inflammatory drugs.

Keywords [] bucillamine, lornoxicam, analgesic, and anti-inflammation
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o] F WMl Feg o] s &gt gjlolH, 71l st Lornoxicam<  (3E)-6-chloro-3-[hydroxy(pyridin-2-ylamino)
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2] Lornoxicam(L)< SINOCHEM NINGBO CoAlollA, 1 ¢
carrageenan, Evan's blue, aspirin, ibuprofen< Sigma Co.%]| 4]
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(ASIS UVM340), thickness gauge(Mitutoyo Co., Japan), 14
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Table I - Effect of bucillamine, lornoxicam, and its mixtures on the
amount of dye leakage in acetic acid-induced vascular
permeability in mice

Treatment Dose No: of Evan's Blue Inhibition
(mg/kg) mice (ug/mouse) (%)
Control - 10 150.2+36.8 -
B 40 8 93.4+356 37.8
L 1.6 8 50.4+18.2"" 66.5
Mixture 1 20+0.80 8 79.0+36.8" 474
Mixture 2 40+1.60 8 27.8+156 8l5
Mixture 3 80+3.20 8 237457 84.3
Mixture 4  40+1.14 8 76.0+26.9" 494
Aspirin 200 8 58.6+22.4"" 61.0

B: Bucillamine, L: Lornoxicam.

The values are mean+S D.

'p<0.05, “p<0.01, “*p<0.001; Significantly different from the
control group.
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Fig. 1 - Effect of bucillamine, lornoxicam, and its mixtures on the
amount of dye leakage in acetic acid-induced vascular
permeability in mice. B: Bucillamine, L: Lornoxicam.
"p<0.05, “p<0.01, “"p<0.001; Significantly different from
the control group.

a. Evan’s blue &0 &
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c. Evan’s blue &0 =

Fig. 2 — Dye leakage in acetic acid-induced vascular permeability in
mice.

mixture 29} 3°] A9] vlzabA s mAEH £} oA &
& HeERlon B3R Folihe £ oA 0= oA
S & 3k 3 B thFeHEQ! aspirin 200 mg/kg Foi 7l
A AIEL 61.0%C1SITE o] AR T FolrE Tl EAA
Folro] geolEroq RAGHFIIS AAIES RISl

Carrageenan T 817 £F A§ - Carrageenan =72
HE] 95 = Q)= sulfated polygalactan® 2, 3] \-carrageenan

& O AEe) thE e Sgage) o FRHd 9Ee o

S FHAZ = BAo) Qi Bek L W B34 Foito]
34 9592 carrageenan % SHES JASHE AEE Tkt
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...... A .
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100 4 —*—Ibuprofen
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carrageenan injection Time
Fig. 3 —Inhibitory effect of bucillamine, lornoxicam, and its
mixtures on carrageenan-induced paw edema in rats. B:
Bucillamine, L: Lornoxicam. The values are mean=+S.D.
*p<0.05, “p<0.01, “"p<0.001; Significantly different from
the control group.

Table II — Inhibitory effect of bucillamine, lornoxicam, and its mixtures on carrageenan-induced paw edema in rats

Dose Increased percent of paw volume (Inhibition %)
Treatment

(mg/kg) 1/2h 1h 2h 3h
Control . 26.7+5.4 39.5+9.2 126.4+7.3 169.5+14.5
B 40 14.2+4.1 (46.7) 32.2+17.8 (18.4) 134.1+10.7 (-6.1) 180.5+10.8 (-6.5)
L 16 21.0+5.9 (21.4) 26.5+4.3 (33.0) 113.9+28.4 (9.9) 147.3+27.3 (13.1)
Mixture 1 20+0.80 215+12.9 (19.3) 27.5+10.8 (30.3) 85.7+13.1 (32.2)° 118.5+28.3 (30.1)"
Mixture 2 40+1.60 18.6+8.1 (30.3) 195+7.8 (50.7)" 59.8+11.1 (52.7)"" 83.2+6.9 (50.9)"
Mixture 3 80+3.20 24.4+7.4 (8.5) 26.4+6.6 (33.2)" 70.2+11.1 (445" 101.5+13.4 (40.1)"
Mixture 4 40+1.14 21.2+4.3 (20.6) 225+43 (43.1)" 89.9+22.7 (28.9)" 121.0+28.5 (28.6)°
Ibuprofen 200 24.3+1.0 (9.1) 30.2+5.8 (23.4) 66.2+14.8 (47.6)"" 127.8+22.1 (24.6)

B: Bucillamine L: Lornoxicam.
The values are mean+S.D.

"p<0.05, “p<0.01, ““p<0.001; Significantly different from the control group.
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a. Carrageenan o 7

b. Carrageenan 5 § 2 A]ZF (Control)

c. Carrageenan 7¢] 9 2 AlZF (Mixture 2)

Fig. 4 — Carrageenan induced paw edema in rats.
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Table III - Effect of bucillamine, lornoxicam, and its mixtures on
acetic acid-induced writhing syndrome

Treatment Dose No: of Np. Aof Inhibition
(mg/kg) mice writhing (%)
Control - 10 18.5+6.2 -
B 40 9 9.0+5.1" 516
L 1.6 9 6.3+4.1" 65.9
Mixture 1 20+0.80 9 70+25" 62.2
Mixture 2 40+1.60 9 13107 93.0
Mixture 3 80+3.20 9 9.0+35" 51.4
Mixture 4  40+1.14 9 41+ 11" 77.8
Aspirin 200 9 71+25" 61.6

B: Bucillamine L: Lornoxicam.

The values are mean=+S.D.

p<0 01, p<0 001; Significantly different from the control
group.

30.00 ~
25.00
20.00
15.00

10.00

No. of writhing

5.00

0.00

co“ ..p'&z . & '3}@

Fig. 5 — Effect of bucillamine, lornoxicam, and its mixtures on acetic
acid-induced writhing syndrome. B: Bucillamine, L:
Lornoxicam. ‘p<0.01, = p<0.001; Significantly different
from the control group.
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