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Application on Rats Accoding to Molecular Weight of Chitosan
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ABSTRACT

Biodegradable films were prepared by solution blend method in the weight ratio of chitosan for the purpose of useful
biomaterials. The possibility of biomaterials prepared from natural polymer as a skin substitute was evaluated by
measuring biocompatibility. These films were inserted in the back of rat and their biodegradability was investigated by
the film weight and hematology as a function of time for the biotransformation. The result of rat test showed that
medium, high viscosity chitosan induced some suspects of inbiocompatibility in the tissue by foreign body reaction 48
and 72 hours after implantation. Also, we prepared the official burn ointment which is made by low viscosity chitosan.
This burn ointment was covered on the skin wound of artificial burn and their effect of healing was investigated by the
evaluation of the naked eye and hematological change as a function of time. The result of rats test showed that burn

ointments made from chitosan was effective reduction of inflammation than negative group.

Keywords : Chitosan, Biodegradation, Insertion, Skin implants, Burn ointments
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Table 1. Grouping of rats for skin bioimplant experiments

Grouping Insertion Time(hour) No. of Rat
24 7
Control 48 7
Chitosan low 48 7
(140cp) 72 7
Chitosan medium 48 7
(590cp) 72 7
Chitosan high 48 7
(1380cp) 72 7
Total 56

Table 2. Grouping of rats for artificial burn experiments

Material 6 days 12 days
Chitosan 8 6
Positive 3 3
Negative 3 3
Total 14 12
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Table 3. Dry weight changes of chitosan films during
experimental periods

Time 48 hrs 72 hrs
Material$ Start Final Start Final
Chi(tfjgzp;ow 9.2+28*% 74+16 98+22 57+25
Chi(‘;’;;';p‘)“ed 12664 124175 117+44 104431
Chztgs:gc :vl)igh 74+31 67421 148+51 89436

Unit : mg of film.
*The values expressed as a meant SD(n=7).

Table 4. Body weight changes during experimental periods

Time 48 hrs 72 hrs
Materi Beginning  Final  Beginning  Final

Chitosan low 251 £20.3 252£23.8 252+22.0 248+22.2
Chitosan med. 228+ 17.3 224+ 18.1 223+17.6 2251214
Chitosan high 248121.4 254+23.6 246+20.5 253+22.6

Unit : g for rat.
*The values expressed as a meant SD(n=7).
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Table 5. Effects of chitosan films inserted into the rat for measurements of hematological components

Time Group \WBC RBC HGB HCT MCV MCH MCHC \ PLT
X107 [X10°W]  [gldl) (%] [fL) [pg! lgrdl] [ X107
normal range  6.6~12.6 6.7~9.75 134~15.8 44.4~504 498~698 14.3~220 26.2~354 150~450
Chitosan low 691324 804+191 17.5%3.8 49.0+63 61.0%£11.4 18656 304%57 649+%147*
32‘8“" Chitosan med.  6.7£321 8711204 178%4.1 61.0£77 700137 204+62 292+68 750%139%
hrs  Chitosan high 8.0+425 866+L187 18147 63.0+x69 727+146 208+57 286+55 7T79+153*
controls 6.99+£232 733+235 153%+34 497185 67.8+124 209+63 30.8%+57 4151112
after  Chitosan low 9.0+445 786*+210 162+42 550+9  700+92 206+4.6 294+43 959+ 121*
72 Chitosan med. 9.8%£376 7.56+223 15.8+3.1 50.1x£11 685%£112 19.5+44 304143 889k 124*
hrs  Chitosan high 16.0%287*7.641254 148+34 49.1+8 642+78 194+38 30.1%3.6 8521135*
The values expressed as a meantSD (n=7).
*Statistically different from control group (p<0.05).
Table 6. Effects of chitosan films inserted into the rats for measurements of WBC components
Neutrophi! Lymphocyte Monocyte Eosinophil Basophil
Time Group
% [X10%u] % X1 % (X1 % [X10°Md] % [} 10°%ud)
normal range  9~25 1.10~4.0 55.6~83.2630~10.90 0~50 0.1-04 006 003~006 0~10 0.1-0.15
after Chitosan low 1612 12+03 68+15 49+12 73+24 051003 07£005%0.05£002 041002 0.03+0.02
48 Chitosan med. 4+24* 03+0.2* 8115 62+1.7 1.8+0.3*0.1£0.10* 0.2£0.01*0.010.01* 0.3+:0.01 0.021+0.01
NS Chitosan high 24263 19406 65£21 55212 5511 051002 042001 003001 09+0.02%0.05+0.01*
control  21£05 1.5+£03 67+12 46+05 55£1.6 042011 051005 004001 03001 0031001
afier Chitosan low 12+08*1.1£03 71+11 84+ 14* 64+16 09+005* 0.6+0.03 0071£0.01* 04001 0.05+0.02*
72 Chitosan med.24+19 1608 61+18 60+16 53%:1.6 06+0.04 051002 0.05£001 0.8+0.03*0.05+0.02*
1S Chitosan high 21432 44+ 1.1* 6013 11£21*  1[7£0.5%03+002 1.0+0.03%0.19£0.02* 0.6+0.01* 0.1140.02*

The values expressed as mean =+ SD(n=7).
* Statistically different from control group (p<0.05).
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Table 7. Body weight changes during burn experimental periods

Time start Ist 2nd
Materials treatment 6days  treatment 12days treatment 6days  treatmentl2days treatment 1 2days
Chitosan 170.5 1+ 18.9* 156+13.5 210.3+28.01 191.3+22.1 220.17£20.2
Positive 161.7x£13.5 161.6+18.2 190+46.4 196+ 345 222671345
Negative 163.7+8.0 141.3%26.1 199.67+13.1 170.67 £41.3 196 £47.8
Unit : g for rat.
*The values expressed as a mean®SD (n=3~8).
Table 8. Hematological values of the rats during burmn experimental periods
Time Group WBC[X10%W] RBC[X10%4]  HGB[g/dl] HCT[%) PLT[ X 10°//]
Standard 6.6~12.6 6.7~9.75 13.4~15.8 44.4~504 150~450
Chitosan 6.41+£1.3* 7.091+0.2 7.85+02 53.1+09 645+ 173*
treatment6days Positive 468123 6.83£0.1 745103 50.15+2.3 9211172
Negative 3.07%05 7.07£0.6 793105 50.77£2.6 883+70
Chitosan 16.42+6.2 6.10-£0.9 13.12+£1.9 43.92+5.8 378+ 96
treatment12days  Positive 16.93%5.5 575+£0.2 13.07+0.8 444+t3.1 4391209
Negative 20.1£21.0 5.87+0.6 1333+£18 4107125 413167

The values expressed as a mean=SD (n=3~8).
*: Statistically different from control group (p<0.05).
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Fig. 1. Histological appearance of burned 12days after treatment
positive(a) and low chitosan(b), cross sectional view of
skin tissues from rats (hematoxylin and eosin stain,
original magnification X 100).
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