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Abstract:
THE TOXICITY OF CHITIN AND CHITOSAN
Before 1990, the toviciry of chitn. chitesan has been done only on the small ammals (raf, mice,
rabbit. chicken ) After 1994 the lethal response in dogs by severe hemorrhagic prenmomia is
camsed by clifosan subcutaneons admanistraion of e 206 mgikg doxe, the foirly serions fovcmy of

chucsan has been conceded due to the smndunen of immune syster. The nnmber of amine groups
[N s il important factor corresponding 1o the intensity of complement activation C3

Chitin da duoc biét dén tir rat lau, nhimg chi tir 1970, sau khi I, F. Prudden phat hién
khi ning chira linh vt thuemg cioa bt chitin [1], ngudi ta mdéi 1p trung vao nghién ciu
img dung chitin vis dan xudt - mot loai polyme thién nhién cudi cung.

Ve ban chil hod hoc va nguon goc coa chitin, chitosan xin xem thém [2.3]. Cin chi
v dén su khac nhau vé ban chit cau tao hoa hoc cda chitin va chitosan. Chitin, trung hod
dien, chi co khoang dudi 10% nhom amuno (-NH,j o C2, con lan hon 90% la nhom N-axetyl
{-NHCOCH ) nhimg chatosan, mét cationt, co khoang 70-H% nhom amino. Su khdc nhau
nity ¢ din dén nhimg tinh chat vat liéu khac nhau.

Chitin la san phim cia i nhién. Chitosan hiu hét i san phiam nhan tao tir chitin.
Tuy ring rdt nhiéu (mg dung (apphicatons) cia ching did duge phit hién, nhung cho dén
nay chi mot vin tng dung dé duoc phép dua vio san pham (approvals) dé dng dung trén co
thé nguin - Vi sao nhu vay 7

Theo than gian va tud thude vao vat va cach thae nghiém, nguii ta da din ddn phét
ién ra nhimg mat lon vi bt loi caa chitin va chitosan,

Pa doc LD, cua chitosan

Ca::h dung ' LD;, (gkg) | Vat thir Tai liéu
! Uong ' 1.5 , Chuaét ldm [4, 5]
D da 10 Chutn nho (4, 5]
Irong mang bung S Chudt 1ém (4, 5, 6]
Trong ming bung I ! . Chuit nhé [4, 5] b

Ngui ta cing di cho ga, tho. ga con uong ca chitin, chitosan; 2 loai nay déu dugc
tiéu hod o1, khong ¢6 hien womg khic thuimg nao xay ra, _nhung cho dén nay chua cé 6
liéu nio vé su chuyeén hod chitn vi chitosan @ ruot nglm'j cling nhu su hip thu céc oligome
nay qua rudt vao mau [7] Chitosan cing duoc phép sir dung lam chil phu gia thue
(food additives) (Nhat) va trong thanh phin chat dn kiéng, chong béo phi (diet food) (MF,
Nhat, Nam Tnéu Tien) [8] nhumg ca ha san pham tréndéu duoc si dung véi liéu luong
chitosan rit nho
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Nhiing nghién ciu d¢c tinh cfp di duoc thuc hién trude day (dén 1990} chi d&i vén
nhilng dng vit nho, chua they lam trén dong vat Ién nhur ché, bo... Nhung gin day, (vi
ming chitosan d'l dugc quen ding danh cho chita vét thuong dong vat, con mang chitin
duoc diing cho c co thé ngudi), khi chita cho 2 con ché rimg bi tai nan giao thong [9] thi ca
2 du bi chét vi xung huyét phdi. Tir 46, mot nhém nhiu gido sw chuyén nganh (hos hoc,
gidi phiu, thi y, mién dich hoc...) ciing ti€n hanh nhiéu nghién cifu trén ché va kéo dai
trong nhiéu nim (1994-2000) d¢ lam 5 hién twong niy: xem xét k¥ ludng cdc dnh hudmg
nl’:u chitosan (loai nguyén li¢u, kich thudc hat, do axetyl hod DA, xir I¥ nguyen lieu), céc
tridu chli‘qgl lam sang, X-quang, chi s6 mdu, nhiét do, m& bénh phim, xét nghiém mo hoc
[9,10], chitin dua vao mdu [11], chitosan dua vio duéi da [12], chitosan gy sur bién dﬁﬁg
he thong bach cdu (PMN) [12, 13, 14]. ' '

Nguti ta di sir dung chitosan DA = 18% (nghia la 82% nhém -NH,) ¢ hat khoang
Sum, di_kht‘l trilng hjing etylen oxyt, tiém vio dudi da viing ¢4 (trong dung dich mudi sinh
I¥) véi liéu lugng chitosan tang ddn 0 mg (d6i chimg - 50 ml dung dich muéi sinh Iy), 30,
50, 80, 100, 150, 200 r_ng.."kg ché, trén 24 con cho khoé manh (7-11 kg): véi 16 nhd hom 30
m@}kg ché, khong co hién tugng gi khic thudmg. Nhung cic triéu chimg b an, the gdp, khé
tl'u?' tang ddn theo liéu lugng sir dung, vdi luomg chitosan 150mg/kg chd da co con chét va
vai 16 8 con & liéu 200 mg/kg chitosan, cé 7 con chét ngay sau 4 va 9 ngay (B8.9%) chi |
con s6ng s6t dén ngay thit 11 véi cdc tritu chimg nhu trén rit nang. M6 cdc con ché cheét,
tdt ca déu vi xung huyét phdi.

~ Céc téc gia ndy da nghién ciu co ché tic dong dén hoat dong bd thé C3 cua ca chitin
val chitosan trén ché (hoat dong bd thé C3 - mét loai bién ching theo duing C3 vao phdi)
vir da két ludn:

- Khi xir Iy dudi da bing chitosan ( DA =18%) & mic 200 mg/kg, tit ci ché déu chét
vi xung huyét phdi, nhung véi chitin ( DA >72%), cling vdi liéu luong nay thi cho khong
chét.

- Nguyén nhéin chinh déng vai trd quan trong cia su khic biét nay 1a chitin, chitosan
tuy ciing & thé rin (khéng tan, dang hat khodng Spm trong dung dich mudi sinh 1¥) nhumg
chitosan cé nhiéu nhém amino (-NH,) hon, lam tang wong tmg céc hoat dong ba thé C3
(complement activation); con & vt nho nhu chudt dé cé cang mét mifc hoat dong bé thé C3
nhu & ché, cin luomg chitosan ting lén 5 ldn [15].

Nhimg triéu chimg bo an, khong sot, suy giam kha nang ho hdp, xung huvél phai @
ché déu rit gidng cac triéu chimg suy giam hd hdp & ngudi 1on, cho dén nay di lam chét
nhiéu ngudi ma chura ¢é bién phdp nao chira khoi [17, 20].

Theo cic s6 litu vé md hoc, sur tich w neutrophil & phéi do chitosan la ré rang. Mot
trong nhilng co ché giy xung huyét phd do chitosan duge hiéu nhur sau: cic neutrophil sinh
ra nhimg enzyme nhu collagenase da pha v& cdc thanh & bao mau [10b].

Ci DA v trong luong phan tir ciia chitosan di ¢6 anh huong Ién dén do doc: khi

ting DA (tifc gidm s6 nhém -NH,) s& gidm ddng ké d6 doc ciia chitosan [10c].

S. Tokura, mot chuyén gia ddu nganh va chu tich cia nhiéu hoi nghi the giai vé
chitin/chitosan di nhén manh: d6 doc cla chitosan, dac biét loai ¢6 70-89% nhém -NH.. la
khé nghiém trong, khi sir dung né lam cdc vt liéu ¥ hoc phdi dim bao tuyét déi an toan vi
cd sur kich dong dén hé théng mién dich [19].

Chinh vi the J. McCurdy, mot thanh vién cia FDA (US) da viét mot muc lédn: "Vi
sa0 chitosan khéng duoc thira nhan la an toan - Why isn't Chitosan considered Generally
Recognized As Safe (GRAS) tham ludn tai hoi nghi the gidi lan tha 5 vé chitin/chitosan tai
M7 (Princeton) [21, 22].
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S0 SANH TAC DUNG LAM LANH VET THUONG

thién nhién

nhong, vo nadm, vo mdt loai sdu @ |

day hién... ké ca vo (da) ngudi.

CUA CHITIN DO1VOI CHITOSAN
Tén
Chitin Chitosan
[Cac chi tiéu
N-axetyl-D-glucosamin D-glucosamin
(NADG)
Monome -it cé kha ning lam lanh vét thuong,
- thanh phdn co bin khong thé| khi chitosan cé "DA= 0.
thiéu duoe cua da ngudi. -khong lam lanh veét thuong khij
chitosan thudn khi#t ( DA ~ 0).
Nguén géc Thién nhién Nhan tao
Trir lugng Th‘ﬁ hai ﬁau'm:'nlulﬂ Héu nhu khong,
khoang 100 u tin/nam.
Vo bao vé
Vai tré trong | (VO 10m. vO cua, vo con tring, vo Khang

Rl can

Men lysozyme

P& két tinh | do -NHCOCH, & C2 lam tang lién Gin nhu vo dinh hinh klu DA=0
két hydrogen giira cdc mach va do NH, a0 C2.
trong mach :
Bi men lysozyme Khong

phian gudi thanh NADG
(vil tuemg )

{chi bi cidc men cd trong ddng vill
(bovin, canin...) phan giai.

Seo va Do bén

Lidm hon cia chitosan do do it

Trong luong phin i cda chitosan
luéin luén nho hon nhiéu 14n coa

vét thuong | hoac khong gay seo. Dic diém nd| . R
(wound teneile | b4 i o chitin ok s | <1, o X 1 vdi NaOH 45%, néa
strength) khong dé lai seo nhin thay VRSB CHDY. £0 KEO 100
D6 déc Chalp nhan duck. Khi nghi émrlnr?é';gr:l Il::i}a.l: dong lén hé
viri 200 mg kg -
ché. , Song Chét
' Phiic tap
Céng nghé ché Plon giin han Tén véin ddu te (16n hod chat, 6o
tao nuic rra, 16n nhin cong, 16n thiét bi).
Mai trusng It gay 6 nhiém. Gay 6 nhiém
do NaOH @ nong d6 cao.
1-::1!;':.‘“;&?“ E-'i 'I.Hll'lg cho nguﬁﬂ u'”- dhng Ehﬂ d@ng \ra]
Chat lugng Tot hon. Kém hom
Gié ca Ré hon. Dét gap 3 ldn cia chitin.

“ DA (degree of acetylation)= d6 axerv] hod, ciing co nghia la midc do gidng chitin.
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i m“.dﬁn}'::‘h ngudi ia con rét dé dit trong viéc sir dung truc ti€p chitin, chitosan trén

- Chitt phy gia thuc phdm (food additive): chi mét luong rit nhé dé bio qui

la thy ve): ong rit nho dé bdo quan thuc
phiim, trong céc loai dua mudi tir thuc vat chi c6 0,025% chitosan, trong nirdc chim 0,1%
trong Iinl'l. bét hdp chin 0,2%.

- Miic an fodn thyc phdm qua khio sét vé téc dong sinh tneémg, chi 6 mau, chic
ning gan ﬂ chuét dugc dé nghi nhir sau: 10% véi chitin, 5% vdi chitosan DA =25% con
2,5% véi DA =10%.

- Chat chdng béo phi (diet): v6i ham lugng chitosan chi khoing 2%.

. Mhng chifa lanh vét lhllﬂ:!ﬁ: M§ va Nhat la nhimg nudc khéi xudng va din ddu
trong viéc nghién ciu ng dung (:iutu#cilitﬂs&?, chira c6 nudc nao cho phép sir dung ming
chitosan dé chita lanh vét thuong (wound healing) & con nguisi ma chi diing cho dong vat:
cbn ming chitin [B:s:h:.tm. Chitipack) di dugc phép ding cho con ngudi [16, p.49]
Glytuprqlnn .ﬁ g]ycmmnglycan la 2 nhan 6 quyét dinh cho viéc tao thinh mé lién két
(connective tissue) dé gan lién vét thuong [25]. Cd 2 chét niy déu cén c6 N-axetyl-D-
glucosamin (monome cua chitin) chy khéng phdi 13 D-glucosamin (monome trong
chitosan). Vai trd doc ton (uniqueness) lam lanh vét thuong [26] cia chitin nguvén
(unmodified chitin, chua bi bi€n ddi thanh din xu4t, ké ca chitosan) di dugc nhidu tic gia
c6 kinh nghiém thira nhan [26, 27, 28]. Mit khic, mang VINACHITIN di duoc san xuat
ﬂlgu phuong phdp mdi, don gidn va ré tién hon phuong phap cia Nhat [2, 3): hon nifa,
chitosan gdy chét ché, do dé viéc chi ding CHITIN Iam méng sinh hoc chita lanh cic vé
thuong & ngudi 14 hop 1Y va an toan hon.

Tai liéu tham khao

(1] ). F. Prudden et al. The discovery of a potent pure chemical wound-healing
accelerator. American. J. Surgery, Vol. 119, p.560-4 (1970).

(2] Pham L& Dingetal. Tap chi Hod hoc, Vol. 39, N°2, p.21-27 (2001).

[3] Pham L& Diing etal.  Advances in Natural Sciences, Vol. 1, N°1, p. 95-106 (2000).

[4] Mita¥.  Development and application of chitin and chitosan.  Kogvo-gijvutsu-
kai, Tokyo, p.248-249 (1987).

[5] Seo H. Processing and utilisation of chitin and chitosan.  Sen-i Gakkaishi, Vol.
46, p.564-69 (1990).

[6] Omnishi H. et al. Proceedings of 6th Intem. Conference on Chitn/Chitosan. Poland,
p-304, (1994).

[7] S. Hirano.  Chitin biotechnology applications. Biotechnology Annual Review. Vol
2, pp.237-258, (1996).

[8] David N., S. Hon. Chitin and chitosan: Medical applications in: "Polysacchandes
in Medicinal Application" (Ed. S. Dumitiue). Marcel Dekker. pp. 638, (1996)

[9] S. Minami et al. Chitosan causes a lethal response in dogs. Proceedings of 6th
Intern. Conference on Chitin/Chitosan. Gdynia - Poland, p.387. (1994).

[10a]S. Minami et al. Chitosan inducing hemorrhagic pneumonia in dogs.
Carbohydrate Polymers. Vol. 29, p. 241-246 (1996).

[10bJK. Miyatake, Y. Okamoto, Y. Shigemasa, 5. Tokura, 5. Minami. Anti-
Inflammatory effect of chemically modified chitin. In 'Chitin and Chitosan in Lite
Science”. Ed. By T. Uragami et al. Kodansha Scientific Lid. Tokvo, 2001, p. 348

[10¢]O. Smidsrod, K. M. Varum. Structure function relations in Chitosan. id. p !



w

% Mhinami et al. yystemuc effect ol chitin after intravenous adnunistration 1o
dogs  Carbohvdrate Polvimers, Vol 33, p. 233-239 (1997,

144 3 Minam et ai. subscutaneous injected chitosan induces systemic activation m
dogs. Carbohydraie Polymers, Vol. 33, p. 285-204 (1997).

FI3] Y. Usami, 5 Minam. Chitin and chitosan stiimulate canine polymorphonuclear
cell 1o release leukoniene B, and prostaglandin E.. 1. Biomed. Mater. Res. Vol. 42,
P.317-522 ( |998).

¥, Usam. 5 Minanu Effect of N-acetvl-D-glucosamine and D-glucosamine
uitgnmen 01 Cantne Tn}]}-mnrmmuclfnr cells in vitro. Carbohydrate Pnl}'m:n,
Yol 36, P [ 37-141 (19098)

{151 5 Minanu et al Chitin and chitosan activate complement via the alternative
pathway.  Carbohydrate Polymers. Vol. 36, p. 151-155 (1998).

[16] Y. Shigemasa et al. Application of Chitin and Chitosan for Biomaterials,
Proceedings of the 3rd Asian - Pacific Symposium on Chitn/Chitosan. Taipe-
Farwan, p47-54 ( 1YUR).

71 Y. Suwzuki, S5 Minami et al. Influence of physico-chemical properties of chitin and
chitosan on complement activation.  Carbohydrate Polymers. Vol 42, p, 307-310
[ WM}

sy Suseka S Mmamiet al. The Mechanism of Complement activities by chitin and
chitosan. In Chatin and Chitosan Research. Vol 7, N°2, p.126-127 (2001 ),

(1 5 Tokura e al Biological  Activinies of Biodegradable  polysacchande.
Mo ponnd By Vil FO, p 3RU-396 [ | 9% )

[200 K Miyvatake, Y Okamoto, S Tokura, 5 Minami Anti-milammatory effect of
chemically modified  chinn. Proceedings of 8th Intemnational  Conference on
Chinn/Chirosan. Sept 2000 (lapan), p 90, Preprint.

(2011 M. L. Weimer An overview of the regulatory status and of the safery of chitin and
chitosan as fowd and pharmaceutical mgredients. In Advances in Chatin and Chitosan
(Ed. by € 1. Bune, P. A, Sandford and J. P. Zikakis). Elsevier Applied Science.

London & MNew York, pO63-670 1992,
&

[22] lohn. D Mc Curdy US Food & Drug Admunistration.  FDA and Use of Chitin
aned Chutosan Denvatives. Thid. p. 659-662 (1992

[23] Deng Fwu Hwang et al Evaluation of food safetv for chitin and chitosan.
Proceedings of Jrd Asia-Pacific Chatin Chitosan Symposium. Tarwan, p. 356 (1998).

|24] K. Nishimura, S, Tokura et al Immunological actvity of chitin and its derivatives
i Studies on Chutin 1977- 1988 Hokkaido University Sapporo. Japan, p. 124 ( 1989).

(23] R. A, A Muzzarelli et al. Medical and veterinary applications of chitin &
chitosan. Proceedings of Tth Intem. Conf. on Chitin/Chitosan Lyon - France, p.580
(197 i

4 % IP

[(26] R. A A Muzearell er al Biochemical significance of exogenoug gatin and
chitosans i ammals and patients. . Carbohydrate Polymers. Vol 20 P G993

1271 Y. Shigemasa. 5 Minamu. Apphications of chitin and chitosan fombiomatenals,

Hiotech Gen Eng. Reviews. Vol. 13, p. 384 (1995

|28] 5 Tokura et al Polymenc N-acetyl-D-glucosamine (chiting induces Histionic
Activation i Dogs I Wet, Med Sci Vol 85§, NS, p. T30 (1903

- 205 -




