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Abstract

The purpose of this study was to see the effect of anti-inflammatory and analgesic action of the
glucosamine hydrochloride(GA-HCI) or taurine. Male Sprague-Dawley rats(100 ~250g) and ICR mice(20
~30g) were used. Experimental groups were divided into seven groups, one control group given as saline
and six groups given as oral administration of GA-HCl or taurine; GA-HCI 250mg/kg, b.w group, taurine
250mg/kg, b.w group, GA-HCI 250mg/kg, b.w+taurine 250mg/kg, b.w group, GA-HCl 500mg/kg, b.w
group, taurine 500mg/kg, b.w group, GA-HCI 500mg/kg, b.w -+ taurine 500mg/kg, b.w group. Carrageenan
induced edema test were shown to be significantly inhibited in the GA—-HCI 250mg/kg group and taurine
250mg/kg group compared to the control group, but the GA-HCI 500mg/kg + taurine 500mg/kg group
were significantly inhibited than the control group. Capillary permeability test were shown to be sig—
nificantly inhibited in the taurine 500mg/kg group, but the GA~HCI 500mg/kg + taurine 500mg/kg group
were significantly inhibited than the control group. Leucocyte emigration test were shown to be significantly
inhibited in the GA—HCI 250mg/kg + taurine 250mg/kg group and GA-HCI 500mg/kg + taurine 500mg/kg
group compared to the control group. Acetic acid, Phenyl-p-benzoquinone writhing syndrome were
shown to be significantly inhibited in the GA-HCI] 500mg/kg +taurine 500mg/kg group compared to
the control group. Inhibitory action against COX-1 and COX-2 were not significantly inhibited in the
experimental group. These results suggest that the combined administration of the GA-HCI and taurine
have potential action in anti-inflammatory and analgesic action.
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Radiometric COX(Cyclooxygenase) assay

Cell and cell cuiture

Lee 5(41)9] W o] W} AV erythroleukemia cell
line(HEL)® mouse®] macrophage cell line&l J774A.1&
ATCCE Y-8 F-313}ed 5% fetal bovine serum®] &
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Radiometric COX-2 assay

COX-2 assay= Arias $(44)7} O’ Sullivan $(45)¢] 4}
] o) w2} J774A.1 macrophage cell & 150cm® 4] E #f %
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Table 1. The anti-edematous effect of glucosamine hydrchloride, taurine and their combined administrations in carrageenan

induced paw edema in rats

Increase Percent of Paw Volume

Experimental group Dose” No. of
(mg/kg, b.w) animals 1 hr 2 hr 3 hr 4 hr

Control( 1) - 8 709+ 7.0? 980+ 79  1044* 67  102.3%+103
GA-HCPP(I) 250 8 600+ 75 89.2+10.0 775+ 93 989* 86
Taurine(I) 250 8 797+ 80 875+ 50 90.3+10.3 76+ 67
GA-HCl+ Taurine(IV) 250 8 593+ 87 848+ 87 831105 692+ 6.1°
GA-HCI(V) 250 8 80.6+105 959+ 9.3 928+11.2 836%116
Taurine(VI) 500 8 751+ 9.2 89.3% 6.2 744+ 89" 655t 94
GA-HCl+ Taurine(Vl) 500 8 682+ 7.6 600+ 75"  614+108" 639+ 99

”mg/kg body weight, oral administration
“Mean * Standard error

%(D+)-glucosamine hydrochloride

*Significantly different from the control group at p<0.05
**Significantly different from the control group at p<0.01
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Table 2. The effect of glucosamine hydrochloride, taurine and their combined administrations on vascular in mice

Experimental group Dose’(mg/kg, b.w, p.o)  No. of animals Pontamine sky blue”(ug) Inhibition(%6)
Control( I ) - 8 1180+13.47 -
GA-HCIP(II) 250 8 93.7+125 206
Taurine(HI) 250 8 929+ 7.3 21.3
GA-HCIl+ Taurine(IV) 250 8 108.7£18.4 79
GA-HCUKV) 250 8 89.4£19.3 24.3
Taurine(VI) 500 8 806+ 9.8 31.7
GA-HC1+ Taurine(VID 500 8 787%10.7° 333

D-39Same as in Table 1

“The quantities of pigment into peritoneal fluid were determined.
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Table 3. The effect of glucosamine hydrochloride, taurine and their combined administrations on leucocyte emigration

into CMC-pouch in rats

Experimental gro Dose” No. of Volume of Number of leucocytes
u ) .

P group (mg/kg, b.w, p.o) animals  pouch fluid (ml) mm® of exudate Total( x 10%)
Control( 1) - 8 38+03? 16,3286+ 7300 61.9* 75
GA-HCP(II) 250 8 3503 15,116.7%2,963.7 48.0*£155
Taurine(IIl) 250 8 32%0.2 14,741.7£1,636.6 412+ 98
GA-HCl+ Taurine(IV) 250 8 3.2%02 12,068.6%1,485.2" 400= 66
GA-HCI(V) 250 8 34%01 13,814.3£1,196.7 465* 4.2
Tauine(VI) 500 8 3.3%0.1 13911.4+ 9804 46.1% 34
GA-HCl + Taurine(VI) 500 8 31%0.1 135043 9164 27+ 47

P~993me as in Table 1

Table 4. The analgesic effect of glucosaime hydrochloride, taurine and their combined administrations on acetic acid

induced writhing syndrome in mice

; Dose” No. of Number of writhing
Experimental group (mg/kg, b.w, p.o) animals 0~5min 5~10min
Control( 1) - 8 20.8+3.47 167%27
GA-HCPP(I) 250 8 22.9+37 12009
Taurine(I) 250 8 183%+35 97+17
GA-HCl+ Taurine(IV) 250 8 21628 93*13
GA-HCHV) 250 8 20.2+3.2 11.2%22
Taurine(VI) 500 8 19425 102%=1.3
GA-HCIl + Taurine(V) 500 8 14.9+26 7321

1)~3)

Same as in Table 1
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Table 5. The analgesic effect of glucosamine hydrichloride, taurin and their combined administrations on phenyl-p-
benzoquinone(PBQ) induced writhing syndrome in mice

Dose" Number of writhing

Experimental group No. of animals

(mg/kg, b.w, p.o} 0~5 min 5~10 min
Control( I) - 8 267 +15% 206+1.3
GA-HCPP(1) 250 8 233 +18 171424
Taurine(II) 250 8 21 *41 180£20
GA-HCl+ Taurine(IV) 250 8 266 +2.1 20.0*1.0
GA-HCI(V) 250 8 24.29+25 136+20
Taurine(VI) 500 8 267 2.1 13.7x27
GA-HCI+ Taurine(VI) 500 8 253 £18

104+25

Y~95ame as in Table 1

Table 6. The effect of glucosamine hydrochloride, taurine and their combinéd administrations on Randall-Selitto assay
in rat paw

Dose 30 min 90 min

Experimental group (mg/kg, aI:i(;nZIfs Pain threshold (g) Protected Pain threshold (g)  Protected

b.w, p.o) Inflamed Non-inflamed (%) Inflamed Non-inflamed (%)
Control( 1) - 8  80x 687 1514 * 77 - 896+62 154.3% 86 -
GA-HCP(1I) 250 8  8.8% 65 1557 =100 - 712426 1457+ 92 -
Taurine(II) 250 8 804109 1601 = 87 - 827183 159.8* 82 -
GA-HCl+ Taurin(IV) 250 8 90.2t 86 16250*10.6 - 782+65 15381103 -
GA-HCI(V) 250 8 745112 1533 = 70 - 75060 160.1+ 83 -
Taurine(VI) 500 8 883+126 1581 = 7.3 - 906+94 1614+F 98 375
GA-HCIl + Taurin(VIl) 500 8 939+ 70 1525 * 50 25 92.8+92 1438+ “7.5 -

Y~¥Same as in Table 1
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Fig. 1. Autoradiographed TLC-chromatogram of inhib-
itory effects on COX-1 activity in HEL 92.1.7. cells
for taurine and glucosamine hydrochloride(GA-
HCI).

Lane 1 and 2: Control(DMSO), Lane 3 and 4: Taurine
200ng/ml, Lane 5 and 6: Taurine 40pg/ml, Lane 7 and
8: Taurine 8ug/ml, Lane 9 and 10: Taurine 1.6pg/ml,
Lane 11 and 12: Taurine 0.32pg/ml, Lane 13 and 14
© GA-HCI 200pg/ml, Lane 15 and 16: GA-HCI 40ug/
ml, Lane 17 and 18: GA-HCI 83g/ml, Land 19 and 20:
GA-HCI 16ug/ml, Lane 21 and 22: GA-HCI 0.32pg/ml.

Fig. 2. Autoradiographed TLC-chromatogram of COX~1

activity in HEL 92.1.7 cells for taurine and gluco-
samine hydrochloride(GA~HCI).
Lane 1 and 2: Control(DMSQ), Lane 3 and 4: Taurine
200ug/ml+ GA-HCI 200pg/ml, Lane 5 and 6: Taurine
40ug/ml+ GA-HCl+40ug/ml, Lane 7 and 8: Taurine
8ug/ml +GA-HC! 8ug/ml, Lane 9 and 10: Taurine 1.6ug/
ml+GA-HCI 1.6ng/ml, Lane 11 and 12: Taurine 0.32ug/
ml+GA-HCI 0.32ug/mi, Lane 13 and 14: Taurine 100pg/
ml+GA-HC] 100ug/ml, Lane 15 and 16: Taurine 20ug/
ml+GA-HCI 20ug/ml, Lane 17 and 18: Taurine 4ug/
ml+GA-HCI 4pg/ml, Lane 19 and 20: Taurine 0.8ug/
ml +GA-HCI 0.8ug/ml, Lane 21 and 22: Taurine 0.16ug/
ml+GA-HCI 0.16ug/ml.

35 #3842 2 2% Fig. 494 & DMSOHE A2
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Fig. 3. Autoradiographed TLC-chromatogram of inhib-
itory effects on COX -2 activity induction in LPS~
activated J774.1 macrophages for taurine and gl-
ucosamine hydrochloride(GA-~HCI).

Lane 1 and 2: Taurine 200pg/ml, Lane 3 and 4: Tau-
rine 40pg/ml, Lane 5 and 6: Taurine 8ug/ml, Lane 7
and 8 Taurine 1.6ug/ml, Lane 9 and 10: Taurine 0.32ug/
ml, Lane 11 and 12: Control(DMSO), Lane 13 and 14
: GA-HCI 200pg/ml, Lane 15 and 16: GA-HCI 40ug/
ml, Lane 17 and 18: GA-HCI 8ug/ml, Lane 19 and 20
- GA-HCI 1.6ug/ml, Lane 21 and 22: GA-HCI 0.32ug/ml.

1 2 3 4 5 6 7 8 9 1011 12

Fig. 4. Autoradiographed TLC-chromatogram of inhibitory

effects on COX-2 activity induction in LPS-act—
ivated J774A.1 macrophages for taurine and glu~
cosamine hydrochloride(GA-HCI).
Lane 1 and 2: Control(DMSO), Lane 3 and 4: Taurine
200ug/ml+GA-HCl 200ug/ml, Lane 5 and 6: Taurine 40
ug/ ml+GA-HCI 40ug/ml, Lane 7 and 8: Taurine 8ug/
ml +GA-HCI 8ug/ml, Lane 9 and 10: Taurine 1.61g/ml
+GA-HCI 1.6ug/ml, Lane 11 and 12: Taurine. 0.32png/
mi+GA-HCI 0.32pg/ml.
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Table 7. Inhibitory effects of glucosamine hydrochloride(GA-HCI) and taurine against COX~-1 activities in HEL 92.1.7
and COX-2 activities in LPS induced J774A.1 cell culture systems

COX-1 activity COX-2 activity
Samples” (Relative activity, % of control) (Relative activity, % of control)
PGF2, TXB2 PGE; PGD; PGE> PGD:
DMSO 100.0 100.0 100.0 100.0 100.0 100.0
0.32pg/ml 84.7 788 81.0 579 9.1 826
1.60g/ml 90.5 98.2 86.6 95.2 932 86.9
GA-HCl1 8ug/ml 108.1 94.2 76.9 80.0 8.3 81.9
40ug/ml 90.4 785 71.3 56.2 104.2 100.1
200pg/ml 829 89.3 8.5 77.0 1111 929
0.32ug/mi 939 1109 91.6 100.3 101.8 91.8
1.61g/mil 102.2 104.1 914 90.0 71.0 515
Taurine Sug/ml 103.1 107.8 100.4 101.1 745 67.6
40ng/ml 95.4 104.0 89.9 96.0 82.8 776
200ng/ml 91.7 926 85.0 85.6 88.2 86.9
GA-HCI 0.32ng/ml 80.0 924 737 90.8 9%.6 68.3
n 1.6ug/ml 77.2 79.1 7.7 80.6 98.1 © 881
Taurine 8ug/ml 83.7 86.0 715 85.4 101.9 37.4
each ’ 40ug/ml 90.3 1189 83.7 106.2 102.7 ‘ 835
200ug/ml 75.3 90.2 90.2 76.6 102.7 732
1)Duplicate samples were used at each point.
g =Tl v]sled Wl o] Mo] A FE A A] ¢Fol o Table 8. Inhibitory effects of glucosamine hydrochloride
o - (GA-HCI) and taurine against COX activity using
Al 2ol A5 & o AT o1 A& Adste] 2 oA bovine seminal vesicle tissue extract as an en—
HAEE AAE A3} Table 78 2}h. COX-12 A zyme soucel
A4S gEAEid 2 $= GA-HCI 40pg/ml 5=l 4 . ) COX activity
s _‘.—_ = =810 s ample (Relative Oz uptake,
taurine-2- 200ng/ml 5 EollA, o] & EgE-A o2 Al % of control)
7%t 16ug/ml 5ol A TXBy, PGE;, PGD:® <44t DMSO ‘ 100
o] 2T DMSOA 21& 2ol ulshe] 2k Slgieh. Tong/o %6
4, COX-29 AL d54gd A$E GA- 8ug/ml 1089
HCIE 8ug/mi%s Sl 4, taurine & 1.6ug/ml - Eol 4], & catd o s
F4-Aal 7Z-$+= 0.320g/ml FENA PGE:2F PGD29] 1000ug/ml 93.3
A 2Fg-o] DMSOA el & Zlo vl she] <2k 9lsdel. Al 1~gﬁg§m§ 1gg~(7)
. < g/mi :
Ao g & of GA-HCIH taurine®! BE FEoA Taurine 40ng/ml 289
A EAE ggdot GA-HCIE 24 28 FxdA 200ug/ml 86.7
COX-19] 9JA|Hgo] COX-22t} 22+ Z2o taurine l%ogﬁgj mi 322
Sug/m !
< COX-18r} COX-29] oA =8-o] <7t NS & GA-HCI 4ng/ml 978
& A2, g Hell A= GA-HCIF taurine s 2H2} 5 T 20ug/ml 97.8
oF W AT WA T Aol & oI AL Y o A|apge) e e T e
Ao, COX-22t} COX-19 Al=tg-o] <7k 3K 1.60g/ml 82.2
22 oF 4 9iqde}. GA-HCI 8ug/ml 82.2
+ 40ug/ml 32.2
3 Taurine, each 200ng/ml 77.8
O, uptake COX-S9 M=} 1000pg/ml 733
Ox& 5ol 3k GA-HCIF} taurined] S5+ & = "Duplicate samples were used at each point.
= Img/mlell A 5eN 4 5] M 3tg on, g9 A=

Img/miz 05mg/ml®) 2% Fw7} 57 50h 3| spe) MM LOOOK/mIAA 7 3 A EE vheh ol
A 9¥ A3} Table 85} e}, OpF ol WM& COX Jaap % &4 &g vhehiln

< @522 A3elE 49, GA-HCIZ 40ug/mlol gaA2 uxls I
A taurine® Spg/mlsl A} o< DMSOe! ¥l shed o AN AT Folshale W Habal &g A7) E A
28] oAl & el gich 4N A2E S0/ o tjak AoHs Table 90 e RIeh AE ol ] te]
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Table 9. The effects of glucosamine hydrochloride, taurine and their combined administrations on rectal temperature

in mice
; Dose” No of Temperature(°C)
Experimental group 0 g, bw, po) animals 0 min 30 min 60 min 120 min
Control( 1) - 8 37.4+0.2% 36.8+04 372103 37.0£0.3
GA-HCP(1) 250 8 38.0£06 37.3£0.1 373104 37.3+0.2
Taurine(Ill) 250 8 38604 376+0.1 37.7+01 375%0.1
GA-HCIl+ Taurine(IV) 250 3 38.440.1 38.0%+0.3 374704 37.4%+0.2
GA-HCI(V) 250 8 37.2+0.3 37.8£0.3 37.1£03 37.3%£0.2
Taurine(VI) 500 8 37.8+03 377102 372101 372101
GA-HCl+ Taurine(VI) 500 8 37.7%0.3 37.7%03 37.3%£0.2 37.3£0.2

Y~95ame as in Table 1

Al BofFoll A F-2) Al o] & el A] o, AAA
2o o}l WEst gl o s, ez
= HoE ol4e] gt

o]Ake] AxE Fgsled £ wl GA-HCI® taurine?]
oz AN EA-8-2 AEF A, o] Ng 7zt Fo
& FollA = 1 &0l H] =3l 2k GA-HCI 500mg/kg
3} taurine 500mg/kgS E38le] £ Tl B
Z3 A E2k-8-2] $-94 9l A5 el e, COX-
15} COX-29) A &5 A AF e & A E et
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gt Ao aAkdolia 2 Z4Ae] F AR AR

Q ok
i =
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