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Synthesis and bioactivies of salicylic acid-g-chitosan derivatives
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Abstract: To prepare the derivatives of salicylic acid-g-chitosan and study their synergistic

and

complementary actions, the synergism of anti-inflammatory action of the derivatives was investigated with

the experiments of xylene-induces mice ear edema, the analgesic activities by the tartaric emetic-indu

ced

mice twist test and the hot-plate test, and the complementary effects between salicylic acid and chitosan
through morphological changes of stomach mucous membrane of rat, separately. The anti-inflammatory

activities of salicylic acid-g-chitosan derivatives for anti-inflammatory activities were more potent than that

of salicylic acid and chitosan and dexamethasone cream in extemal use, and more potent than that of
aspirin orally. However, immediate analgesic activity of the derivatives was lower than that of aspirin and
persistent activity was similar as that of aspirin. And the stomach mucous membrane morphology change of

the derivatives was much milder than that of aspirin. The salicylic acid grafted chitosan derivatives showed

synergistic and complementary effect on the anti-inflammatory and analgesic activities and so on.

Key words: salicylic acid; chitosan; graft anti-inflammatory; analgesic; stomach mucous
membrane morphology
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Scheme 1 Synthesis of the SA-g-CTS
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Table1 Inhibition of SA-g-CTS on xylene-induced

mouce ear edema. n =10, x*s

Inhibitory Activity

Group Oedema/mg % atio
NS 9.20 +0.14
Dexamethasone cream 3.43 £0.83" "7 62.7 1.00
8% SA 4.71 £0.83" " ° 48.8 0.78
10% CTS 5.01 £0.82" " ° 45.5 0.73
SA-g-CTS (20% ) 2.30 £0.39" " " 4% 75.0 1.20
SA-g-CTS (10%) 1.05 £0.27" " " 44 88.6 1.41

"7 P <0.001 vsNS; “° P<0.01 v5s8% SA and10% CTS;

*P <0.05 vs dexamethasone cream

2.2 SA-g-CTS
, SA-g-CTS
C 2). ,
(P <0.01);
, SA-g-CTS
(P <0.05 P <0.01).

N N

aspirin 2 .1 0.5
aspirin -~ 1.39,1.18 0.69
aspirin s 1.18
, ,SA  CTS
3 SA-g-CTS
3.1
(0.94)

(1.00) :

(P>0.05);
0.84 0.56,
0.01).

(P <

Table 2 Inhibition of SA-g-CTS on xylene-induced

mice ear edema. n=10, x *s

Inhibitory Activity

G roup Dose Oedema/mg % mtio

NS 0.02 mLe g' 4.76 £1.18

Aspirin 0.1 mge g'  2.54%0.47 " 46.64  1.00

SA-g-CTS 0.4 mg* g ' 1.50*0.41""** 64.29 1.39

SA-g-CTS 0.2 mg* g ' 2.14%0.32""* 55.04  1.18

SA-g-CTS 0.1 mg* g~' 3.22%0.55""* 32.35  0.69
" P<0.0l vsNS; “ P<0.05, ““ P <0.0l vs Aspirin

Table 3 Mice twist tines against tartaric emetic. n =

10, x*s
- Dose W rithing n-umber Inhibitory Activit
15 min /% natio
NS 0.02 mLe g~'  38.2F10.81
Aspirin 0.1 mge g' 6.1 2.33" " 84.2 1.00
SA-g-CTS 0.4 mg* g 7.8 *1.66" "4 78.9 0.94
SA-g-CTS 0.2 mg* g 10.6 £3.04" 71.1 0.84
SA-g-CTS 0.1 mg* g ' 19.6 £3.06" " 47.4 0.56
T P<0.01 usNS; © P>0.05
3.2 30, 60, 90 120
m in ( 4),
(P <0.01). .
30, 60, 90 120 min
3 ,
(P <0.01);
120 min ,
(P>0.05).
4 , SA-g-CTS
( ) , SA-g-CTS
, 60 min.
90 min ,120 min
4 SA-g-CTS
4.1 , SA-g-CTS
(
5). 30d )
,60 d ,75 d ,90 d

: . SA-gCTS 75d
90 d
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Table4 Threshold value against hot-plate test n =10, x=*s

Basic thmeshold Threshold value after taking drug
Group Dose /
s 30 min 60 min 90 min 120 min
NS 0.02 mLe g 13.1 £5.5 12.4%4.7 13.7 5.2 15.5+4.2 14.7 £4.3
Aspirin 0.1 mg* g' 14.413.7 42.3 %15.3 51.4%12.7 56.1 5.5 59.6 £12.6
SA-g-CTS 0.4 mge g! 14.2 %3.2 36.1 *16.1 41.5 £16.3 43.1 £20.2 55.0 *10.8
SA-g-CTS 0.2 mge g 16.2 3.8 29.8 £15.2 35.5 *18.1 45.5 %19.9 52.1 *15.2
SA-g-CTS 0.1 mge g ' 13.9 £3.1 25.3 %15.4 27.9 £9.8 42.9 £16.3 47.3 £11.8

Table5 Morphological changes of stomach mucous membrane of mt after taking drug. 7 =10, x Es

SA-g-CTS Aspirin
Time/d NS
Low dose Middle dose High dose Low dose Middle dose High dose
15 The body of stomach of all groups showed fresh, damask, with mucous membrane and plica integrite

30 idem  The same as The same as The same as the blank The same as the Some exfoliated cells Some exfoliated cells of the

the blank the blank blank of  the stomach stomach mucous membrane,
mucous membrane with a small amount of bleeding
60 idem The same as The same as Some exfoliated cells Some exfoliated cells A small amount of Some places of 2 - 3 mm
the blank the blank of the stomach mucous of the stomach mucous bleeding wirlike bleeding and a large
membrane, none of membrane, none of mount of bleeding
obvious bleeding obvious bleeding
75 idem The same as The same as Some exfoliated cells Cells of the stomach One place of 2 - 3 Some places of 2 - 3 mm
the blank the blank of the stomach, none exfoliated, a small mm wirelike wirlike bleeding and a few of
of obvious bleeding amount of bleeding bleeding white ulcer.

90 idem The same as The same as A small amount of Superficial erosion, Gastric blanched, Conglutination partly surrounding
the blank the blank bleeding mild ulcer erosion, dispersed stomach, gastric blanched,
ulcer and bleeding edema, erosion, ulcer badly,

tissue putrefied
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Figure 1 Morphological changes ( under x 200/ x 400 optical microscope) of stomach mucous membrane of rat

after 90 d'taking SA-g-CTS. A: NS; B: 0.2 gaspirin/d; C: 0.1 gaspirin/d; D- F: 0.75 g, 0.50 gand 0.25 g
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