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T| "OH&NHEBRHVE KBCACIMXU Mé NGHTP
CARRAGEENAN/COLLAGEN/ALLOPURINOL

STT K2 hi | Carrageenal Collagen | Allopurinol KCI

m’"ng (9) (9) (9) (9)
1 CC9550 0,095 0,005 0 0,001
2 CCA9915 0,099 0,001 0,005 0,001
3 CCA9735 0,097 0,003 0,005 0,001
4 | CCA9555 0,095 0,005 0,005 0,001
5 CCA937F5 0.093 0.007 0,005 0,001
6 CCA90165 0,090 0,010 0,005 0,001
7 CCA9553 0,095 0,005 0,003 0,001
8 CCA95510 0,095 0,005 0,01 0,001
9 CCA95515 0,095 0,005 0,015 0,001
10 | CaA5 0,1 0 0,005 0,001
11 | CoAS5 0 0,1 0,005 0,001
T| "OHéNHUBRHVE KOCACI MxU HYT T’

CARRAGEENAN/COLLAGEN/ALLOPURINOL

STT K2 hi | Carrageenar Collagen| Allopurinol KCI

mXht (9 (9 (9 (9
1 ACC195 0,01 0,09 0,005 0,001
2 ACC1910 0,01 0,09 0,01 0,001
3 ACC1915 0,01 0,09 0,015 0,001
4 ACC2810 0,02 0,08 0,01 0,001
5 ACC5510 0,05 0,05 0,01 0,001
6 ACC6410 0,06 0,04 0,01 0,001
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Hinh 3.30.
Hinh 3.31.

Hinh 3.32.

Hinh 3.33.

Hinh 3.34.

Sh” 21

Giln ” IDSC ¢a ALP, carrageenan, collagen v&H h p

N O 057 O 95
n" th gili phdng ALP cac & f h p nanoACC va ALP tinh khi}
trong dung @& " MIPH 2..eevvieiiice e e 97
n~ th gifi phéng ALP t cac Kt f h p nano CCA va i ALP
tinh khiff trong dung @ h" MIPH 2., a8
n~ th gi[i phong ALP t cac Kt h p nano ACC (t I Car/C
khac nhau) trong dung@h ' m PpH 7,4 ..c..cveeiieie i) 99
n~ th gifi phong allopurinol t cac it f h p nano ACC (ham

| “@g ALP khac nhau) trong dungedh’ mlpH 7,4........cceevenee.e. 100
Hinh[nh chutsau 72 gi u ng Kt f h p nanoACC1910............ 102
Hinh n h 4 thWg, a gan, lach va tin ¢ a chut sau 72 gi U ng
hGf N P NAN0 ACCLALO.......c.ooeieeeeeeeeeeeeeeeeeeee e 103
MO h c gan, tleh va lach ca chyut® cac nhom.............cceeeveee. 104
Hinh [nh vi t\\hhu md gan, #h va lach cac nhém chu th nghi m..109
S khac nhau@n'n g, atid urt gi a cAc nhom chu nghién cu....114

Quy trinh trich ly va tinh dficollagent h n h p V[y ca (h ca
(o0 =T0) 188 A 0 NPT o (PR (o



M, nblU

Polyme thién nhién, nhabit habf ngh pcés d ngtrongyhcl ‘&g i
la vd i u polyme y sinhChingl ‘& s d ngvicacmc LRkR&c nhau n
I @ tf b nh, thay thjcacc h  dgoutaan t h €hn gchgd Hapc prik nigt h @
cgmtchc ntng n"oWIl: trong ch th

Cécpolymey sinh dung lam & ki uthay thjc fabcact 2 nh chHlt s a
T€h n’gp sihh hcvak ht nghd;lco tiwkh trang d ch]tth . vab IFu
th€ ng s d. ng | ~ nongcshe lakh Wripochagalygytolde y t h
poly L-lactic, poly caprolactoeé

V. iolyme y simhmargn, vdXnlti hu'ng®arong
chia | " m Bmtl &in@ng thiten gv =~ lathttuy@ dq Qi i tU
L2 34 [ Tr oéae golyme y,sinfhcdthg Kt nano nly v i nhi t | a pH
'Wmang va dji phéng thicm t cAch t nhiént cacphfnt ¢ athuc v~ oW c h 1
con inleeenhng chehngcthirideth. L M@ nyg. thic
trong mau va thi gian tac dng ¢ a thu c c6 thAkikh soat mt cach d dang, tranh
hi n °~ng&ili phongc c b va co thWwkéo dai thi g iQ@ath chd mtIfn s
d ng thu c.

Trong céc h polyme y sinhh polyme hydrogel c6 nfy  €wh Lhikhe
ntng t€hngctth? cthetsn gn hid 8mn, d kiWwh soatgili phong
thicvad gdav icacldd @ u. Vivdy, chingl a n g c chi&r ng nghién
¢ ulW ng d ng vaobao chijcac dhgthicmi t r @ tr ¢ nhlTirong S cac
polyme ph bi/h dunglWeh/]tth dthg hydrogel, carrageengCar) va collagenC)
la hai ngvientQn nt ngs d.regWhiang cdgctHll d€Carr ageen a
chiff xulit r o n gco thAphan hu sinhhcvaantoanv cWwh gteh CS8c s |
phXm cyai CRtch th€e ¢ narhop LcHc nbhii Qu It72 n
L€ ¢ _ng d,ng nhi Qu ¢t r506h( mct®g dreglti s n
l oYi thu ¢ TlcickDglLtng npéwn g téh[ud]). Col | age
c- t8c d, ngkhldndcacy/vt gatbhju il "¢ €@Hin h:@nhsang,
oxy... Tuy nhién, ngun collagen hin n a g sfr:x@iich y/ut d a, nd \d.
Tr ong ngvdcdth\b nhimmts bnh xrbmkb, L inhmndp Xpb
bo,| mmlongméng Mhi/hchochl "he& col | agekhtnhbjo. L€



Gfn L ©y, cotridhdyg ey L & qliatdm nghiéna n h t@oUm
vd |i" u sinh hc m i thay th]collagent I ngwd vingin col | fyg&an t
toan, gitp X ly chil phJthli ¢ anganhth y sin, I ng th i mang M hi u qul kinh
t/jcho nganh thy 9n . Ohthi MBin~ y, LEQthiangbiéncux ly
vV[y c8ngtgh c§ ch®p: ¢c& ch®p, c88rWitNaimj ) c §
thu collagen mt cach c6 hthng «c 1 ng d nght€h pscarrageenan va
cad | a g dyca lim vt ¥ u mang, & thu c.
Acid uric 1a §n pP¥n chuyd héa ca pur i nei[9. KHoling 243g €
| “@gaciduric ' ‘& sinh ra_t chuyM héa nisinhvacacldthc tn gi "u p
n h €t, Wlitsin é 10). Pn | nacidu r i ‘cc LlI'@io q U ag t/f K u va
m t phFn qua nat. S mHl cfn bag trong chuw héaaciduricvariloth L Tio t h
qua thch £d¥ /L.t dcidugic mau [L1]. Allopurinol (ALP) lam t chil ¢ ch]
enzyme xanthine oxidase (enzym oxy héa xanthine tlaaithuric), do L- C -
dnglamgimmthhnn g, aidur i ¢ t r oosyd nmg$mthlc® Qu tr
b nh gt vat t acip uric mau Vi vdy, nghién cu sinhl. achn Qt ~ Nghiémi
couchAto Vviec tr _ n @tceazYrhihp carrhgeenan/collagen ft\ y cd)
man g 1dchtallopurinold dmh t h' @ collagen.t qua trinh X 1y, chi/} tach
vy c & ngt€Vvit Nam (c§ ch®p, c¢c§ ‘tngthis <c8§c
dng collggeB "thphpwke car r a\ghdténdlinu mang
d ‘& chiimd hinh I3ALP L'Wh tr L' @i tf b nhgat, nhRm kiwh soét s hbp thu va
th[itr ¢ athicALP, qua L ‘' igl®téac dogca thdch
UM, c ti°u nghi®°n c_u
- X©y d. nogatinet cch |y collagen t. vy
( ¢ 8§ -Chpénps carpiq c & Labeo Yohita ¢ § c ,t Ctethapharyngodon
idella, ¢ § - ©r&ochpomis niloticus
-Ch/J t 4o LK m pol ycagageehan/Coltaggnth.i °wnly c
chABPdidng m " ng v~ dUng dhubthtg WJlrcd hadgeRprhger
i ion hoa
-n8&nhlL€i &€nkhf | "m gilm acid uric tr.
h® p polyme thi°n nhi°n carAtPageenan/ col |
N, i dung nghi°n ¢ u
- Nghién cu L' Qu ki n trich ly collagen.tv[y c & ngt€ Vi ft §Nam



¢ hp® Cyprinus carpio ¢ §- Ldbeolrohita ¢ § , t- Ctemmpharyngodon
idella, ¢ § - ©réochpomis niloticus

- Nghién cu L@ ki n chv]ttb va t | thanh plin gi a cac polyme
carrageenawa collagen(t vy cd) mangALP 'W h u’ ¢ £ & p polyme mang
d ‘& chill® dthg mang vadthg it bagp h €h n gdumqgidc€p v ph<€hng
geli ion hoa

-Nghiéncus gifi ph  ocgHlALRE t h p polymeCa/C/ALP.

- Nghién cu th nghi min vivotrén chuts d ng t h p polyme thién
nhiénCar/C(t vlyca) chaALP LUh kh[ ' n £ n fm agiduric trong mau

UB" ¢, c ludn 8n

Luch &n bao’gm: PFnm Lfu, b a cikduBdahigh caluch an, K}
luch , c 8¢ L icguagluchgdn, planhmc cac cong bl i ° n J/pluda an, L
danh mc tai I u tham kiffo vaph |, c.

Phfn M:fNGu t2nh cblp thiJjt c_.,a |l udn 8§

v m,c¢c L2ch nghi®°n ¢c. . u c¢c,a ludn 8n.
Ch€ehnd dg oaian: thi u vQ c8&c L i t€

ph&p nghi °ncanghicd mgoangodh €ong !l il°Jm ouwan

L i t€ ng v ph€hng ph8&8p nghi®°n ¢ u.
Ch€ehnbh 2c nghit'nth b"y vQ vdt i u v~

nghi°n c¢c_. u.

ChehnkJt3 qul vin8&mh ogil dnQ nh_ng kIt
Lt L€ ¢ c¢c.a ludn §n.

C&c L-ng g-p m i

Danh m, agc®c di4 °n quan LJjn | udn §&n

T i 1i wu:tihamkkhlc&&c t"d Wjng thamgk!
v th ¢ hi" " n ludn 8n

Ph, Tr%nh b"y c8c blIngnbigdl@ansgyulli.ic, wa I



CHh v NG "ING QUAN

1.1.T ng quan VQcollagen
1.1.1.Cu ¢ o va ® u tric phan o collagen

nhn v’ cblu tr¥%c ch bl[n c¢c,a collagen
300 nm, L€ ngt, X2mim, kb odiypeptalex o kbon, il Ui v i
(Hnh1.1)C8 ¢ chucbl tagag L <€iénk Sjtn hiy dorho bgii. a
iCOivaiNHi kJ] | i Qn n tpalypeptidg2ln mUYc h

ks

1.5nm

@
-

™

A 300 nm ﬁ

Hinh1.1.Cblu tr Y%c ¢, a coll agen
M, i cpblypeptidec h. a k h o[ ngacid 6o5n0g almi nwh | y

glycne (khol ng 3 8 ¥2b%) v hydroxyprolie. Trong m, i
polypeptidec ., a col | agacit¢- cg€§c lakp nbUihcidGly-4 b, l
Y, (X th€,ng th€pmnglirn hydroxyprolin h
collagen khtng c¢c- cblu t-XK¥ccs t hWsb | Bp
nh. ngx§c trah trong h_ ng LoUn xodn ba
H" m | € ng aci@tongacoilagere - ngu n tgh btp thhn

coll agen c- ngu~ n agidtcr otn g Lc onlg avgdetn. cA nai
blm cao hhn mti tradmgy | ¢lin¥ph "Gfbtu xabnsinn oc .
collagenb * i nh- m hydr oxy dohioh thanhh ¥ chr ckx]Jyt p rhoyl dir

nh-m car bonpgptidkdp,°an cvhiu, m t phoOn t iam<€, c
(Hinh 1.2).
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Hinh 1.2.S . tham gi a ce av "hoy driowxny pk/jotd §lny & h a

polypeptide
Persikov L« nghi®°n ¢ _u s, “n L nh ¢
Gly-X-Hypva GlyProY,t . L- x8c¢c L n&cidilre®r c&c wami

Y, ° v'X tth3€ a.,ga g Hgpd Pro§Glu,AlaniysnArg, Gln, va Asp;
v’ tr2 Y t hecidiagHym At Met, fe; Gl vdiAla;a@ac amino
acidt hhm v Gly 234t v ntld4dnX v 'cly Ha

n. “n L nh nhi't c¢c,a collagen L€ ¢
L« ngh{1878)uch’™ r @4 cblypeptite(PtoHyptGly)e (Ta
=58C)caoh hn sno4Y cphlypeptide(Pro-ProGly)o (Tn=24C)[15) . S. bQ

nhi t n"y | " do nh-m hydroxyl <c¢_,a Hyp
"c, khtng thfm bydre b°hifnokg cblu tr Y
h3snh th" nh li°n kJt hydro nhlg. Lécnay, n” i
nh-m hydroxyl Lvngh®mdQnt ri . vI“i °nng oldfjt p h ¢
nh._ ng cfu n+¥€ 16 .| iDonl Bup,cl Shih acu, agfidGly-X-Yb a a n

trong mpoiypeptidewshd ph®p h3nh th " nh acdlu tr
glycine cu, n v o b°n tacaXgvl»Y Kkodna pl
ngoai Hinh 1.3) [12].

Chudi A
X .
v 7
v\ &%
=\« N
9 o
VA 7Y 2
/3 X
\\J l

Chudi C  Chudi B
Hinh1.3.Cblu t r Yic




Trong th nh phfn,scblid € Hg adgdg&tintead ha g e
gfFn ®2nb€ ng awd8ctinhabaei n¥3 vdy, coll agen \
t h§i cOn b3ung vQ Li' ' n trord .niC8rcg plhiedun (
th@ag L€ ¢ d¥%ng LW t8&8ch c8&8c phon t  col l
pepsin) LW pipdpeptidesb EBci cphbh©n t col | ac
li°n kJJjt ngang ngo4di phoni7t ), do L- d,

Trong Lcéonpg®rnvdtio] | agetnv si€ rkhau t Yo th
(microfibril). C8c vi s i |7 Lhn v cbl
c8c mUng | €, i c- trong HMhl4)fR8hng Vv~ c 8«

Collagen
loai VII

Soi collagen

Cic té bao biéu md

SXBEXRLE. /
\ o 7 o
Chudi bd 3 collagen

W Thu thé dai thuc bao Scavenger
e e e C CC

% Sei bao tir bénh

Clg, MBL, SP-A than

Mang té bao

(GPT)SGDTGTT]n
Hinh14M ¢ d&Sngh h ¢ c_oalagemu, i X o dn

1.1.2. Phan loi collagen

Trong ch thwW ng<€ i,L€&lc@® c Uii BBnky°o Ut
1.1. Chingg™ tmainhémc h2 nh: d4ng s  ig w° i kgimg m@mh
didng emhuogichhuYt, ngdmwmy W Umg h gskhdcl o Ui
1.121Col | agen dY ng st

L™ dYng whi WimMnl € In® nghncodd%gen t
Coll agen adlMin@Qu sd’ii cckWonmdse kchd[Hipg LG4 | Hp



coll agen LtyHo©r " ti | at§reonp ovc oi ldaikBG0Ommhyr trhge. Ic5 n
val €'sebp xJ]p sad Ipch@nhau. |H ° nHinhil.BA9.c §ch n

67 nm 40 nm

1

LIS
T LSnm

[ '] C )

.
Soi collagen Khodng cach
chu ky: 67 nm

Hinh15S sdup x/p ¢, a collagen dUng
Nhémd Ungg“sm:i col |l @agennthio®g da, goOnN,
mUc, ph” i) ; mHealhl atpan p hofthi glula n(; dolfagem g c
| oUicc 113 nh cadltvdynch” nhi Qu :itnrhgghg i m: dla
mUch )ymSuol | agencl d i nV kAt t v.on g;lcaldgéc | my
| oUir€Xild °n kJt (cot, rio nlgo &ibhul) B[Yhogl). Collagen

dngc-s"m, i chu, i Ud ic-v'v¥nHp xlodHin IXic° n t
Y)(N=337343,t u8 thu, ¢ ROhYi coll agen) |
Bd ng Chultr%c c8ROIIl ovi coll agen
Dthg collagen LoY CHl trdc phan't
| [ U002 (1)
Il [ U161 1) ]
Il [ U1 GI T 1)]
Dhg S \ [ U1 gVOTeOR)(JVYL (V) U2(V)
Xl Ul (Xl )yU2(XI)U3(
XXIV [ Ul ( XX1 V)]
XXVII [ UL ( XXVI1)]
Dihg mang N [ U1(2LIJ2/(V);I}J\3V)( 1 V) U4 (1 V)
[ US (LWe/Q 1] V)




VI [ U1 (VI 1)]
XV [ U1 (XV)]
XV [ U1 ( XVI 1 1)]
Dthg chy i hd VI Ul (VI)U2¢W1 ()WY W2 (VI
Dthg cdhy i VI [U1L (YD W20 0ULEVITL)]
ngda X [ U1 X) ]
IX Ul(I1 X)U2(1 X) U3¢
Xl [ UL (X1 1)]
X1V [ U1 ( XI V) ]
FACIT XVI [ UL ( XVI)]
collagen XIX [ U X)X
XX [ U1 (XX) ]
XXI [ U1 ( XX1) ]
XXII [ UL ( XXI 1) ]
Xl [ U2 (X1 11)]
Collagen XVII [ U1 (X%VII1)]
chuywi mang XX [ UL ( XX 1 1)]
XXV [ Ul ( X%XV) ]
Céac I XXVI [ ULl ( XXVI)]
collagen khac| XXV [ UL ( XXVI 1 1)]

1.1.22Col | agen
Collagen

ch quan,

[A2]l ng m" ng

lodi 1V |1 "d¥dmgnphphipin/]m” mlybltp

m-

ng ttdnd, oh® hlphCokliMhahgcen  vInv: d

vabb gi 8ntled4mongtchu tr-X-¥h PRPnbt ba-

Lfu MNE1v'kh§8c

collagen IVk J] t1 Gti,

S . t €hng
hinhthanh Iérc blu

t 8c
tr Yac iMhdw/d. | € i (H

v, i dUnig LUsfu tlel ekohpheGpot itd-e
i nhau nh® v 0o s h3nh th

t 4i c¢c8c v¥%ng xodn ~¢c Vv ot %



A
'ﬁf %“g
ﬁ e
m\&\ NC1 N,v ’““
\\; !@;‘«‘?’% "“““% . s A7)
g%\\\‘éﬁm‘ 3' Sq’lgllllaen”ﬁ'ﬂrﬂr'(’(’f&; S¢ineo

"‘“&“‘%‘ (collagen VII)
C
al

2
- g\

Monome O—O\‘

Dime o-h\o
Noi bao Tetrame 8:&
Ngoai bao l

Hinh1.6.S s dp x/p collaamen khlth"HQO c bl

Trong s’ coll agen c_ a DbllagegVilkadt i t hA bl
(chi @0nn) " iv- b gc8o LCioWm 't UYhai L follagen ¥.n g
n"y c¢- ‘n’iamglrunguadi Ww_ H3 chs’ci nhoaSyc gd blu t
(H3¥nh 1.6B). liGd@XVcamkinQd olt¢ WiX V]t nhau,
h, n.Haip | a@ioi hil ydadht  nwg, iv" | i °n  kJtc 8c ncgh
glycosaminoglycag™ i | © c¢c8c proteoglycan.
1.123Col Il agen chu¢€¢i hu't

Collagen chpun"i bhipaill’t nlgoWiuy”  t t 2 UYhgnt
c8§c mi. C&au, ph@sig§c vind bRiovdsh ¢ &n o B@oni
t collagenVilienk J¥yt i nbhu, t abhHQuhw k8 WMHIGChrm (H
1.124Col Il agen chué€¢i ngan

G m col |l Xgadevhl, 1o Utih " nh /lplf mbeWa b3 . V
Xxodmnc-bachi Qu d”"i b33<ng 1/ i @HAnlgaoisi' miy Yi-
tham gia h3nh t h” mhasging c( cmod cinlallgeedil | Xa)g e(nH
1.1.2.5.FACIT collagen

L” lolYiageen Lfu t.i °lno Qieolagentxs nthanth bly
p hfahinh c_ 6 a s’ i col | aCglagen IX rlaohetgrotrire_dnd.n g
Ul (1 X) U2 (g xm:0U3p(hl&n) t gl yc o scahmi, ni o gdhy(cl axn)
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g i |7 prioteobRymébh. c8cl icconl Ika/gte nv  lil cvo'l
trong w_n kE¥ITgdXn xubltnckBht |l gsng bA&B gt |
Collagens " i ng ht i °n kJKVIXIXvaXXlb mT a ¢ ganc
b" t cdomdgkhdc nhaunh€ col |l agen XXl 1 c¢- ° m"
collagenc ol | agen | oXlicotiongd ©§ nc k BAh ggan,ydag8c mUc

1.1.3. Tinh ¢ht cva collagen
1.1.31Sxutthmtva coll agen

Collagen khong tan trong,O nhe€ng h¥%%t Xm | " m titng
k oti T m. K¥®jccohlhtagen bt ‘€©hinagni tBwdc-8doo ph ©n ¢
khg§c vVandekWaslalPh ©n ,Gphch g®©yclnh he€°mg kIJf
hydroc, & h upolypeptidetrong collagen lany JJlui ° nColladgnliénk Jjvt, i
H,Ovadann® t Ethg d~y | °nmkhlb Khomgt 25§ kJJtmhgqu
t hwW trR cth pdha | d9g.en ttng | °n |

T 1~ gi«n n° c_. (& ®wothagsedhichn gs vii K
., 6O, d+<€ i t &hblt, ibcgllagenhthymt r €hngcong dunw ”
bul@-1/4 chhaQu WHPp. tT ¢ Lunbihhny, ph®nl a
gelatin. Collagen tan trong glyxeriagetic acidd ung d  &hHdngdanengv ~
H,Ol Unh. b®n &®a doltl addmbthgngdé&ngebng, vy
gan,d ©y c h ¥mda K/ vh ip klermttitnngl ' d TwQnd,ai ¢
Trong qua trinh ld0 hda, collagbn tho8i h- a tén@fldyJ©oy r a nlJ]p

nun dsutnig allagenh Ue gehatinfkkil v, ng xm dinx ddn
dophg8cael i °n kJJt hydrcosel Get 8t oml my pEéra
gel ati n. T /gelatongatptisepah . g etlhauthicni v gbahi Lwunl v
L u Enzym trysinvapepi n c¢c- t 8c d, nolagenk" "y t hh®n pad
nhanhgelatin  Col | agen b" hkbjt shighohgp ¢ &b o sneui’ hi d Fuy

L' Hic bi  t[21l." heparin
CroH14N21035 + HO Y 100815:N5,030
Collagen Gelatin

CioH15:1N21039 + 2 HLO Y 55HgsN17055 + CaH7019 + 7N

Gelatin GelstoseGletone
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11. 3. 2. Sx t_ _ ngactd8c kivamcoll agen vai
Coll agen |~ c h blt | € ngacil nhki @m dao
mch c¢c,a phon t° coll agen t3]nTrongWriéi c §c
tr€ ragdionHt §cngd_ v, i nh- m aniiNHO tNge tch 1 ih ,
mii tr€ ngiCOOEBmbnhcmuy BGOO. Ngod raacitiv' 'n hk i Qm
c- thwW thu phon | i °tnUdkthipretp tmgdsr it lom
va cacacidamint d o
113. 3. Mit sX t2nh[2ghmt kh8c cva coll ag

Tu8 thu,c ngu n g ¢, m i loUi coll act
ch¥%ng L€ ¢c mt t[ b°i nhiQu t2nh chblt LI

+ Nhi t L, DbiJjln t2nh to¥%tagedn ba aoh
bdt Lfu b’ biJn L i th”nh nh_ng cu, n x
n"y s€& gi%wp vi ¢ .ng d,ng collagen L€ «

+ Th” nh pdeiffcn, aantionlol agen: | ° t2nh c¢hbl
gi § mMt cdinh d€ ng c¢c.a collagen, | - n Q
h c, |'T h c¢c v sinh h c... c¢c,a collageri

+ Kh i 1€ ng phon t° collagen: | " t|
nguy°n vGn ¢, a mch phon t° col | &kagen
| € ng khol[ng 300 kbDa).

+ Ph” h"ng ngo4i (I R): m i amide c-
do vdy ph” IR gi%%p ph8t hi n v x8c |

xodn hay kh?!ng.

+Kh[ ntng tYo nhl t<€hng: L~ cimblt mho
h-a yJu nh€eng t°t hhn s_a gfy.

+S bi Jn t2nh: d<€atid tBasd, nmobluat aiec
cicb dct r . & _dellagénbp h § dvo_ s, pch8m |hi, °%yn gk [Jt
nguy°n | i°aobld/jtr e pbdddooMdy2cnlc qdotéint ei n
b thay IL" ihi'ghit€" ng biJjln t2nh protei
gi Im L, ,mbBlt ahodn 1 2 nd[Uvg kenzyme prote@s€é,, nh, t n
t it ng Khdngk Jvt~ [2]i n h
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1.14. Tinh hinh nghién ©u ¢ n xurt collagentp ca
1.14.1. Trén thAgiai

Theo Caruso2dv,” <, ongt3snh [rvsng hhn 50
g m vOy, Lfu, da v~ n,i tUng, b" 1 oUi |
sfn phXm ph, m, i ntm.F opHXm wh, ct kha§
ngu n cung cblp coll agen m, P526ddcglagen ng
thu L€ ¢ t_. oblc cphhi Jjtp Xunbltn ™" yh" m | € ng ¢
sinh hkhetng |1 ©y nhi. m m t s g mfRbtvdynh
nhi Qu nghi®°n c¢_ u thieh lytvalp§ nthr ugligiinhcc®ca v i
coll agen t da c¢c_,a c8c Vbyiveatl@éattac_, a h
va Cirrhinus mrigala[27),c § nh 8 m m  S8cylitrhimas canliculp[26], ca
dat r (Siturus triostegus[29].

Nghi°n Kuang_ w 30c¢mag 8shblsfublt scad,_ hg
trong qug§ tr3mwHyt &Skhosphplhiigengt col |l age
12, 3%, ¢ ol fgrblps ® v i sn | €sng et quy
acidt htng th<€ ng.

S d. ndicadd ifjdcollag@rc h g8 nag h i ° mcetic_aaidla
m t troacgphh, bigl]® ohdltali Jr oxgblta, ncog | ag
I ¢, a dwireg ngg dhtng t . 0, 5 [ nLRiMhmg Tca nu
[nh he€e'crgge d_ oadi a @cetc adidladd clohpdhica amd citric va
acidl actic, W:V = 1IchBtO)r dn vi1 L c;e@ikhsdag
2,7va30)Y /Jn qucghit/yt3 nxhublt col | agen tngphapa c §
khg&§c nhau (ph€ehng agdh 8" ©di Ahblx ublt a b &h ¢
PhehngpepmsSipn v~ h, thW Y ng khBltnhng trF
nhblt (64, 19% ° pH 2,4 b=3xngacidClt). IVQ tph
proteinticht . da b=3ung HCI °~ pH 2,4 | 42,3659
b Jraaetic acidpH 2,7 (39,45%).

T§c d,ng c_,a aceticilaei M B hgvlj @§h
X U blt coll agen t da c¢c§ L€ c32]Ar uKdiug agmu [v
r€e ¢ sfn | € ng collagen ttng dfn khi t
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la thu L€ ¢ | " 15,968 mg/g ~ O0,6M acet
| € ng collagen gi[m do | € ng acid d€ c-

Yang Vv~ nghiémcgu §c h calldyent]t da c¢c8 etic s
aciddH” m | e®llagegt hu L€’ c n’p h gacetidacidsc dn“nrgg L |
c.a collagen t&tngmLkhit g\ 118" icétimacidtg. 51801, 1m
LJn 2330 M [

Masahiro Oga@®) vLi«cnghpi §n ¢c._ u c8c t?
coll agen t8ch chiJt t_ Pogéhiancgomiyzy " cdlynilej

L, v " C 8 s he eArchdsargad prokatoeephalgsa mCql | agen
tr2ch 1y bRacgticaci@vc'h ss zdg nmegg peenp s i racetic/jt h
acid Collagen |l o4i | v, C[B4hi t L., bilJn t

Ntm 2006, L. S. Senaratne v~ c¢c8c ¢, n
L " nh ¢c8c t2nh chblt LHc tr€ng lLaggocephaw | | a
gloven . C8c t8&8c gil L€a ra quy tr3nh t§8c
c8ch ng©m da c¢c8 trong dung d ch NaOH C
b3lng ancol butylic 10% trong 24 gi . D
ngam trongacetica@d0, 5M trong 3 ng'y v~ L€ ¢ x’
48 gi° LW t&ch collagen. Th°m NaCl v o
Ph€hng ph8&8p n"y cho hi u sublt t&ch chi
ph©n t ¢, a coll B3enU8 mnba thb, ibUln
°C, thbPfg Bbnv9i <col3agen t. da | n

Lin Wang v° c¢c8c c¢c,ng s. (2008) <clng
t2nh chblt LHc tr€ng c¢c_, a cobBdbastgeementdla da
Qu§ tr3nh t&ch chiJt L€ ¢ th,c hi' n qu
NaOH 1M; k h kho8ng b2ng ethylenedi ami
b®o b3axng hexan. C8c qusg8 tr3nh kh L Qu
phfn L Qu L €adtcacg®,m M r(otnrgong 48 gi ) LW
t.a collagen bw®hg KaCl v Hinhal &adlén bti_/]n
v’ x€ehng | fn 1€t | °@L7,7;1%5C[®], 8 %; 10,

Nhémtacgi [ Chun Ywng H®®Wig nghi °n ¢ u
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ph€ehng pihtghp yL¥mheonmt (EHE) LW t8ch coll
Ph€e€hng phS8§pn@HEQL Quctmngngghi p th ¢ ph
Li Wm nh€© d, vdn h” nh, s[n xulusglit¥d nth,
r€e c¢c s d,ng LW I "m UL t c&c |i°n k]t g
v™ gi ¥p cho s, tr2ch |y coll agen t. v [
hhn. Hhn n_a, qu$§ tr3nh L¥%n clng gi %p
tu L€ ¢ collagen ¢ m%i d, c¢ch  u hhn. C
tinh sYch cao. Hi u sublt3 cl fan psho€hvn gi pphh
chi/Jt/ ®p. Thblit c¢c[ c8&8c chi/Jt xublt thu L€
h-a tlhTv't’'l™ ng vi°n tiQm nktng t3flong sT
P.K.Bhagwatv © ¢, nmgghli °ihm«c_u LHc tr€eng c_. a
t . viy ¢c8 ch2Bp. trhfew t2i °bn€, cv[[y c¢c8 sau ki
b3ng h, n h° paNhQlaN, Tris HEl B,05M,HEDTA 20 mM trong 48
gi~ .L;8ghmv [ ytrong ung d° ch tErDoTMAg 04 & Myi~ v~
V.i n€ ¢ sUfly, cB8huw«L€8ch khé8&hgkhVWEmggec
ngdm trongd u n g CH;C@OHO5Mt r ong 448 Lgi I, csa | o4j
caTh°m NaCl (t,i " og I, ¢c Oy, 9MOhwBly | i °n
L-, lhy nt @mg® ph¥%t °~ t ¢ L, L®0DOkQua nty/ a
tr3nh tr°n L€ ¢ I Hp |49 hai Itfn albW hthh
Collagen sau L- L€ ¢ thXm t2ch trong 2:
NEm 2R&2<Lmi Zaki ah Oklitaaghi hma & ucguy
lymicroc ol | agen t Cypunfisycargiof} KHR®ppg ¢dEo ct hbly h
s utsith lycollagent vy c¢c8&8 ch@®pl | ag8ncé? i ulasy,rcdn g
cblu tr&ci d¥nig c8deABillivalk. K2 camit h€ ¢ c. a
coll agen trbdophy8 krhm [wn,gi 6k28ch t h8g.c ch, y
Clng tr ongRobektm @812 2V "¢« ch in°gn sc_ tachq u §
coll agen tcachépedmgl ¢ gadatinTh ¢t Ya gnlgihim hai ¢ u
yJJucta quyntmgnhb(ti€olg ; nlg, 00,v5° 2,0 %
nguy°ntrloingu)qug8 tr3nh kih ukhbagang F& ng” n
enzyme( t €hng ; mMg 10,vO 0, 2 % Kk tong qudtddthug n g
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collagenT%y thu, ¢ v o cB8bulLlL@e&khlnphi gel au
gi ai LoUn t . nguy°n | i u iB%78.GEIfinthuy | i
L€ce L.t nhrung badmPast)h Bl (th2kch h'  p cho
trongth, ¢ phXm, d€ ¢ 3¥hXm v° m: phXm |
1.1.42.5 VIM Nam

Tr°n t hJ richilyciol lwaigem t . ndgai ¢6 nEau L €
199Q0n h€eng Vin tnayaeghn®a ta-3nh nghi°n ¢ |
r€e ¢ L€a v o _ng d_ng. C8c nghi°n c¢_u
th2 ngh®: mnghi °cahigletuatti8c ht Panghsianodog t r
hypophthalmuys ¢, a c¢c8c t 8c giguWNgmyLh Anh Qo 8o
ndi h' c 40f.n KUhth oqul thul®E€cckbholdmBypt
khit€ ¢ ng©m trong dung d ch N&®OGH 06,71 M %
kho&§ng khidwng |d;Coprua@mtrong3 gSau L-, gel
L€ trichly nhi 9CROphdt 8®i  u sublt L4t 5, 57 %
sTtn"'t nhblt .Gélatiel, ®4c nPEBEC kht ong 24 gi
c.a gkluatimeoty( ca@, §blpfFn so v, i t. HB&n
cATrungQ " (@07,29. nh. t gel at@B8cA _ cdé, bdhttac,
gelatint . Tr un@8cP®u’ c (

Trfn Th’ HuyQn v~ ¢, ng s. ,t 8b3angc hph
collagen mwW dang §hit rw. qriclf ly collagen, dauc trat r 3 n

L €' ngdmtrondung d ch NaOH 0,2M (t | '20kh" i
githay dung d ch xSau kL -2hlgdgl n gmadd cittitf n

0,003M (t° I~ kh' i BOghmHi/ ;W teé cdirg@&m 1t
d " ackticaceticacidd , 5 M (t | kh™ i | € nd /W hW 2tc2

ly collagen.D ¢ h lt®kdjt t _danlgWdQl23Mt hu L€ ¢ col
S d. ng duyHP@ 0d 0@2mM "MW s Uch col IL&IBO . Hi
(t2nh theo %hkMt indg @ ncg akIWobl 4ggent £nc
L bi BAC.Trohgedl | agen c¢ - v4kH oidil @ ribg1eH moOn
kDa, 156 kDa217kDa val85kDa[41].

V» Qu ¢ Vin v°™ H” Thanh To"n (2008)
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chi /nt gte8catin t. da c¢c8&8 Tra. Qu¥tdang3 nh ¢
gi~ tronagcetitaody, @5M.h Gel atin thu L€ ¢ c-
trong tkh-dbEBgkDa, ch amidl14 rlom4i Lamipmmo!l i ne
nhblt ([BR, 73 %)

T&8c gil Trfn Thanh Nh«n L« s d, ng e
chi/JJt t8ch gelatin t°C dai cHBm5a43t r €ngg
Nt m 20r2€hng Th M nfg«abhiu°w ccundi Qu
| T v™ cdlil]agédrg ctithaothatriatd8 bl uncg (p e g hiun .L €K g1
cho tahbty§ Id-c L€ ¢ x |IT T1To4i 1ipid b-A
alcohol 10% trong 72 gi . Sau L-, chilJ
0,45% trong 24hugill€ cCdl'|l apdnd agen | o4j
tan t t tromMg vKkhaolumg pHGEM@4MaCl t_. 0, 2

115 ¢ng dAng cva coll agen
1.1.51. Trong cOng ng¥thxc ph m

Trongc* ng rchhic mphXm, col |l agemagl®, cc KU
v, bao x%c x2ch, ..t hCocl |pahg¥emm clh€ cc nst n gd .

tehng c¢c,a x%c x2ch v"™ gitm btng s€&€ | "n
L€ ¢ hao h_ttr oknhg isul"€ nggu § Nhr3mhochBHubt
bdc ¢, al&«otlHagemo | _ p v, L, bQn v~ L,

bi Jjn, tuy nhi°n vXn gi. L€ ¢ L, mQm cf¥
byng coll agen ¢ nhi Qu <©u Li Wmnthin do
v sinh hhn, d. Id€nmg bTm Kufm, a.hbld"
Pol yphenol v’ tanin ollagemg nr @& Qi cb’'s k JHt
ngh " nh c'ng ngh ‘upgifimdi’ nbg nchB€ c f4H.UYnh ph
1.1.52.Tr ongicy d_

Trongy-d € dco kh3 ntywg pU®nmhng v- tUYo g
d. ng r.Colggerdonl € ¢ snhidQugykd®eng doey d’
L€ cthbplptri t ;tgdairatreonnhg tc@hntghW h2 ch si nt
ntng cfmamgunénhécgen hW tLUhe ndh i hh "nog cdh@dh
khdicnhau D, a tw? mh c@kistol tiragrenc.ca thw L€ c
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l onh v, ¢ saussT 8l xuslichtmdmBamilaahv Jt t h€hn
m&8u nh®pnt Hoblt nmiit Kb ogv"™ m?

C- npolyet . nhi°n v™ nhon tYo L€ ¢  nc¢
sinh h c¢, nh€eng c¢c8c t2nh ¢ hbltpolyameta” rco | |

h " p ch, yJu ° c¢c&ch th ¢ n- t€hng t&c v,
mHt , ¢ kh[ tntng cph@&@n2nhhu kh8ng nguy®°n
th2ch sinh h c¢ padymek hh8cn nsho€ valib B8 v -
Nh,. ng . ng d, ng ch2nh ¢, a collagen tron:¢
thu ¢ bao g m:

+ M"ng m ng cohiegemrm: m8mg d¢algl | " m
thu ¢, c¢c8c th” nh phfn thu ¢ L€ ¢ L€a v
c..ng ho§8 tr° . C8c m ' ng collagen L€ ¢ d
tr¥%¥ng gi 8c mUcé

+ L€, i collagen s ,d, cpltlragra mh«rnt §
bi Wu m?! gi8&8c mUc kh, i hodt L, ng ch, p m
tr3nh ch_a | “"nh biWu m! sau khi c¢cbly gh

ph, thu, ¢ v o kh[ nktng nlp v~ gli<€ii ph
coll agen Kkhi L€ ¢ L€a v o trong mdt s¢€
ntng t€hng th2ch sinh h ¢c v’ n- c¢c- t 8¢
gilfm s, ¢ x8t c¢c,a m2 mdt v,i gi 8c mUc,

+ Btng,l agleaon:cdBLng gUlc collagen c¢c- n

ntkng thbim h¥%t m t 1€ ng |.n d ch ti ]t
L blo v v/t th€ehng kh,i s | ©y nhi_ n
kJt h>p v.i c8cphBtnhrphWfinttflh¥eé ol Xy K/
kh8ng khuXn, | "m cho qu8 tr3nh ch_a |I|°~

Qo

Hhn n_a LW LYt L€ ¢ hi u qul ph,c h¥i
m t s th"nh phfn kh8cghh€onsamasbighychi

+ Trong k: thudt cOy gh®pbldma,clowy Wma
tJ] b o da L€ ¢ nu!i cbly hoHc |7 chblt v
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thay thJ] da v~ LiQu tr v/t b, ndglagenTr on
c- t8c d,ng th%c LXy s, phg8t tri Wn c¢_, a
1.1.53.Trong m) pkf m

Trong &l tric ca  d a Jh @0% tHanh pfn 14 ollagen,l ‘& phan b
nhiu“ | p h9bi. Collagen. - ng vai ttbhhthngngoui nly
cehgc § ¢b L't 2 nbc acdan hHe L ™ ni, shc ¢ & nngn,¢ a da val,
Xng ada.Khis | “@g,cid "h & v~ ° ihgcotiagen®suy gim dq /i
gifm 1" ni hcEn@qc¢eadavakhnt n gXnggiada Ngoai 30 tui,
tc  Enghpecollagengiim v~ t £ n dédo hoa §han_ hy & a ¢ollagen.
H" ng trubgminhl @ g col | agew tn hao khgng &,5%.Ham
| “@g wllagen nl LI m t ihca8yc’ nif nét trén khudn kY 1an da b chly
nh&o, trang xung va xwi hi n cac dp n h Lvdy, b Yung colhgent h @
xuy@ngiap di thi n chh tricg ada,ph c hit/jbaotn t h€hndgntngng
gi. Xn vakich thichtai ttb| *~ n d a,.collaenla thanh pRn chinh ¢a céac
sfnpidn | "Gn Mk €m _ng,@Huntcollagen, sa tdné Collagenl & s
dngldnthic ti °m ct ncgFDAI(E c qunly TH €pi¥n v " c D€
phXn Hoa K8) ch ng nhth vacho phép tiém vacac mp n h Wns@ ,trong
I @ tr thyn m:. Thu c tiémch a collagenl’ ‘& tiém vao | p hd bi gitp L Qu
ch'nh céc tip gbbd, Wp n h giapkhoi ph ¢ 19 vGbQngoaim@n md , chwvag m
trGhoalan da.Thu c tiém collagercé tdc dngtrongli2 ntm do col | a
b ¢ h Whhihthu[56].
1.2. T ng quan vQcarrageenan
1.2.1. @u t ova®u tric phan o carrageenan
1.2.1.1. Thanh pm, @ u # o vaé u trac phan o carrageenan

CarrageenafCar)s, m L@ cngs' t. c8cH € @y &m0 0]tn
t. r°u |rish r@ooadsus qrigpgs” it Uiomg tL ngti | |
phia Nam Ireland mang tén Carragheo¥ h o [hrhg n g 1980t @arl € c
dugt rong c'm’'g snbgihav pCl ng tronggthhi°inQlc8 ui
cblu tr ¥%c CQarlaedhXy nfrehmy, sTamv, % ubktuy mt
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nghit*®c m r, ng, m  nguRhodophyten'g d_ ng hput
bi Jn. hNAhn ngglio"cithunn'g |~ Cahi geehopghyt 3
c.u, L« ¢ h"ng ch_,c¢c Il o"i rong biWn L€
X u BHr.

Carl © m,  t pdolcy saa cgcgabrhiat@® aoa .c Hu t beo t .
galact th i ° n X 6hhhydop-g al a durog hl UD @-3) kahD (1-4)
galactoridluan phién nhauT r ° n puolisackaridc , n ¢ - c8c nh-m
gdn Ga*@c8§c v s'trlk€vng kh§Carkthamg &R vid:
polysaccarid hn IcG me'blu t r Yan sulféde. cN,ci godlaax t an
c blu rieng vat €'kd hi = Nh:®-ja® x, gCar(Hinh 1.7)[48].

Car trong n, i b”" o vCarlanh "tn hp otlJycaba'cac hre
phomw ti’ h’ restesultdeh g 180%.V. i c8§c KRohv'chmd
la: galactse | i ° n 3,6lanfydrogalactose (3AG) b uncgc!| i ° nb-(k4) t
gl ycos-(18),caci hn Uv’ n"y bhQulcc khtmy LE c s
| € ng v° Vv’ tr2 nh-m es tASlasnguyéh anén gayl n g
kén s kh8aginfa, w83 sCara-Car c - estesfU In fg2b% L A n
30% vak h o [ n d. /Jh8 986 %n AG.3Cabcol € estgsulfatt . 28 % L J]
30% v~ |-A85 ntg. 323%. o-Cafjad ©° negtesulfattrongk ho [ n g
32%L J]39% va khongd 3,6AG[48]. H™ m esteRilfailg n nlh'imt L, I
tan t hbl@nevl™ [4€h blp
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1.2.1.2. Phan Yo carrageenan
D atheochl triccar a g e e ncahia thar® cac b [48]:
o-Car: L~ nmpolfmemBEh on-gxenk € g igalaatosBl-
sulphaeva 3,6AG. Cblu t ro¥%ar mpaa@eae nanc H ux oirbnt KW®pn g

b d c(Hirth 1.8)
0S0;K o
CHZOH
-0 e
OH

Hinh 1.8. Chli trac ¢ aa-Car
sCar:Gng ®BB8ad nh&EHAGIH Vv tri cacbon’s 2. sCarcd
chl tracvongxodh kép kb 2 G@alr sc - tid h(HInhl19)n h

0S0;K
CHZOH
O _____

Hinh 1.9. ChHlU trlc ¢ ascarrageenacar
oCar: COc§c Limmnomec xén€€n h au:  d-gantse?-
sulphatva b-galadose2,6-disulphattrong phan't ¢ a(Hinh 1.10)

CHZOSO K
0SO;K
CHZOH
O - -
0S0;K

0SO;K
Hinh 1.10. CHli triic ¢ a -cafrageenaar
1.2.1.3. Tinh éht cva carrageenan
Céc IdH carrageenan khac nhau c6 cac tinfiich k h 8 ¢ I kam;tinhtép h €:
gelvathb  HBhtgadungach;khfnt ng kjviicnprotein BVing nh
cacpolysaccarickhac. Do vy, céac tkhg thai khac nhau, carrageenan céonmhtinh
chdl  k h § db nthra@nnd d-hg HrophXn.
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*ni tan

Cartant r o n gnomg@0,07 70,0°C)khinhit , ¢ a 0o h'thn dhfiyh i
¢ a gel.n, tan ¢aCarph thu c vaos | “@g, s loU céac ion trong El tric va
n n g, diing dchCar

Tr o n.g IYh;@h coa-Car va mui sodiumg aa- vasCar la b hoa tan.
Mu’ i potassiunvacalcig as- vasCar khong tankh[n £ 1 g ‘©h g gcanph
thu ¢ vaotheon n g, vBkiW cation c6 thb  t r ocnTgongm ‘€ Ithh khi co
mtbionK*vaCd&',s-Car t r kmng n

THI c[ cac kWi Car hoa tan trong_sa néng 80 °C. Tuy nhién, s hoa tan
camts kiWCarb [nh "tg®is cémtug a C&". Cac dung'eh ch aCar
nay sau khi lamth h QL h3 nh t héhlg a gebva tinhlnng nitdi ¢ a
ching ph thu cvaon g, diingdc h vnhdy g’aCarv, i C&* [49

9 vaa-Car khéng hoa tan trongakhh® 20°C, t uy nh'icding ¢ h ¥%n
nhéHtb gel Wdung tcmsa lhh khi cé6 nib g a g c photphat
(tetrasodium pyrophotphat}9]. Car cE€ng n He€ IdFbnillis a
Ithhvakifn £ ng _nthuyc vap & xukihi n ¢ aion K va C&".

s va a-Car hoa tan trong dungah mu i NaCl 10% c6 s gia nhit. a-Car
khong hoa tan trong dungath nay p0J.

*ni nhat
n, nht¢ adung dch Carx § ¢nh I ‘& khi dung dch Car khong %
gel. Khidung dchCart hay L i nhi t EI "im tdmig Xu’

L/ khixudlhi ngd.n, nht t £ ndy Fukhinh thamhgel. Vi vdy, qua trinh
' o, nbh tg adung dchCarl & ti/h hanh nhit | ¢ao (750U C Wrabh s
gelhéa.Yin'ng Carl ©~ 1, %; adiing cch khdng 51i800cP’ 750°C.

n, nh tdung dch Carph thuy c vaonhit . ,Bi’n g, vis xuHhing a
ion khac trong dung' dh,kh'i " hg®@aldl Car[56] ., nht t EtnaggkHhi n
dung dch Cart £ n gb kihio * hg@han't Carl n . nh t dung dch Cargilm
khi tE£nd” nibso].

Dung dch Carc -, nh t thgb nén d dang x Iy [51]. Dog e |, c &+Gar
khong  dthg thixotrovan ph. Khis-Car  cE @ ngtrongsavinng, nb,
ch¥%ngtbct2iih sC&&hnygraVigd, gel/u ‘lc€bihnhp
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protein sa vaa-Card b phavy khicolc t &g, L k h]iL, chly ¢ acgél
tr thanh gf d®. Khil ct § cngdilm, gel tai hinh thanh va gt, chly 14 tr
vQbln chHlt nhién la thixotrgic.
* To o gel

Khi lam I¢hh, dung dch a-, sCartt thanh gel. Hin ° ngénhay ph thu ¢
vaochl tric xah  LglaiCar, nhit , Ilnh hn tn hthly | ngc a gel,Car
t'ntd° trthg thai cun ng@ nhiéntrong dung cch. Khi hlnhit | dung dch,
hinh thanh Bl trickhéng gian 3 cl@u,h 3 n h  t h Whxbda ¢ 8% i WK giao
nhauc achy i polyme. Khihtnhit  fu'n g _ichi@t  Mbéng clfy <Sttb Qi i
ki ncho caamduxich ¢ aCarl. 2 n hUWkb/gelv, i chli trac3 chiQu. S xuHlhi n
c a lién K} trongctil tracc 1 n g kivi,fs @ “@gva v tri nhém este sulfa€ [nh
h e g/ntinhttbgelgaCar  CHg eclh h[nd atémdumhy ¢ha- vasCar.

a-Carttb gel rda v i K™ trong khis vae- itkhongn h " mg®iK'h h e .
Car t €hinCg’ l'Wnb thanh gel @ n h €nigalcikbng[n h * g€
t i Holtinh ¢aa-Car Hinh1.11) [52].

" \_~ Chubi k-carrageenan  * Ca2*

1 ] \ ‘
T “(_ | " \\ N
) I el SN |
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“L N o dv’(ﬁjk ~—— \glo ~ ‘“%V \
(W Re 45 /\ 2
4 ‘O“LQ]‘ / ) ' / 5
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\ \ ko) (
\ 7 "?J \“‘ ‘ ‘ ’ﬁ;ﬁ‘-:,,’ ~1 ‘\. '_‘
L/ JC &8s o ot
‘ ,CETT /| JX__J
| Ca?*
Hinh 1.11 Ge | carradgeenan v, i Ca
C8§c cat i ogs dgekhdagcaagilp' n 'nb dl tric xah ¢ a

Carthéng qua vic chHb/khoa nhém sulfat, ngoai ra cac cation cdttiam gia lién
k/} ph itri gi a cac phan t[53].

25°C, gGCaltiWWen K t 2 nhkiWenn kcing ¢ a
ph thu cvaonn g, KCI, Kk hi”n gLkl

g-€dr

nl " mc hgiga g gi€dr.

9

9
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a-Car tinh khi} hinh thanh gel fu* n"'n g, tL0,7i 1,4%.Khi cé meb " nigy th i 2
jon K va C&" trong dung tth a-Cars€ hinh thanh gelHo [54].
n, L " Nnict gelCarlado s | “@g nhém sulfat th[55], do nhém sulfat
khong £b chli triic I thwdo vdy qué trinhchuy héa &l tric ¢ aCarb d ng 19
vaqua trinh gel héa g i § khvilmonome khond ‘& gel va [56].
Ge lCarsity v i C&" va gel hinh thanh @n v~ L :Qarkimdng c6
knfntng Eb.ngxblelt | thuchv in n g, Qarvaion trong dung dh.
Ge | ° ¢ hish thanh ng gel nhit khoi ph ¢ vacéits bi/h ~ ilkhichtng tham
gia qua trinht h & ynhilt | khi® m® i ° ng trug tinh. Nhit | gel héa va
nong clfy ¢ aCarph thucvaonng, clat i on. “iKd intti K hafd n
C&* trong dung cch, nhit | dgelhéacadungcc h carr ageehdbgel t tn
cOth.& L&§nh gi § t hthig. qgMta [Chitntliuing Thighni ht t
L Car[57, 58.
1.2.2. Tinh hinh nghién ou ¢ n xur t carrageenan
1.2.2.1. Trén tAgiai
nWt h u” c Ca€rong b ‘Lc€hip xuHl bag cach's d, ng n & néng
hotb dung dch kiQn (KOH hdb Ca(OH)). Rong biMd  ‘lc€a dth, 14 b tth
chii va 4 khd, ngam trong dundchkiQn (311 0 %) ° bhutn  ¢ao (70100
°C) trong4 gi [59]. Dung dch kiQn pha v mang f]bao ¢ a rong bix gitp gl
phoéng cac cHitrong f]baorong bwd . H k&, cac anion OHyilp chuyd hoa cac
tiQ chHl ¢ a carrageenarSau khi chif kign,  h * ng sulfa€g gifm [60]. Vi ly
do nay vic chilf xuli Car BagkiQn g ilakh | €usnth u
Chi/t xuti Carc I n g Wth:-c hitnhba g . @ rng. So vi chi/p xukd
kign, p h€hn g nimy &ehiusd c a B1.h hiwd Shj | by gel
L'etbrabinhit  f- ngcthB® hhnissdngdung ch kign. | n
brgelthth hhn daghsmnf €t ¢ awng3,6AGrtha “h Hhni s ol |
trong chif kiQn. Vi ly do nay, chif kign { & ¢ s€d, ng trong quy md cong
nghi p Car.
Andi Hasiahva cac cng s L' « Jcxbdl Cart Eucheuma spinosutiRag
cachs d ngnhit " dti . K/Spqul chotiby hi uswdichil t hia 29,6162,4%
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vi  tthtv ™ b gel ilfrh alyte259290cP va 42,5470,41 g/crh.
Hi'u stichif xubit i  ©u (6, 1bQxé 63,48 g/td) v 'nh tl[284,51
cP Q4L “eEenhit  ¢hip xul 95 °C, thi gian chit 240 phat,’nn g, KOH
0,4M, t | dung dch sov. i rong b\ & 45/1[61].

Tr€® L-, Wemgbseri ng" nowghWitP n€a h-a Mfus§ t
tachCart rongbla g p he€hmmtbp K BgNghiéncu x & d & @&l
kinchip xuti €u | 7 74 AW u sudl ohiffgachdcarrggewman 1a

31, 170B@gelll58,27 g/chv ", nh t 29,5 cP §2].

Car chi} xulit Kappaphycus alvarezil « °~ ¢ A®isuzzaman va ;g s
nghién cu. Rong bid ‘e Iy kignva s d ngk thud phun gy We h u' c L €
b tCar Quytrinhchifti ©u : thideby ghuncho B qu " n'n g, KOH
6,70% va thi gian chit 74,70 phat, L@ kinfi ©unh t cla gel la 111,80
cP v’ Ikhtdhabttas68%m. mbhca geédcfil @u nhec a
85,60 g/cr[63].

Trong $ cac nghiéncuvQp h €h mgchigxudi Car t h3 xp h<€hn
ly bag enzymecho nhiih ahi h hn v nvi h @A nd[@fr Meb du
congnghnaycotn nt ngs 4 @ quy md cong nghpn h €n gllitc - r
t hdaitrodgvics d ng e n x\smxed Qart rong bMi. Enzyme cellulase
lamttrongnhng e n zyc®a nd r@g rai nidl Wthi/p xul carrageenan.

KJI qul cho th5y hi u sudl thu Car khix dngcel | ul ose | ° 45 %,
p h€hn gl prh 84k u st 37,5% B5]. Enzyme xenlulae L ‘& thém vao
hnhp(Maogmrongbid x ay, ced),l n @ ca&hthyco mayt” 50°C

trong 1 gi. Cac hu@h p h &ly tin€tachtby cac cidin i trén lQmHuva cho vao
propan2-ol, polysacarit K t a thanh'si dai. Cach s d. ng cellulase’™ hi u qu

caoVvi cdlulose la thanh pfn chinh ¢a thanh fjbao rong BiM. Endocellulase,
exo-cellulase véb -glucosidase la ba tbenzyme cellulose chinh va qué trinhyth

phan hoan toan céc viiscellulose trong thanhtbao c6 th\’ ‘& th ¢ hi n bag

cach i} h' p ba |31 enzyme nay§6].

Gfn L ©%m gifm thiwi vi ¢ $ d ng hoa chi cac nghién cu vQ
ph€hng @ghgp2t dunq mii mdimnghidiaechit xut
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nhanh hihnc$o pherhtynpgh§gxeth@aay@y h 67n |
68]. Ph<e€tprchi} xpthGrs dng vi s’-cmghiérca. Quadrinh
chi/f xuli Car t S. skottsbergico srgn g v i Géi-ursd et t i 63i 64%
[69]. Rongbiwi E. spinosunva E. cottoniill ‘& x Iy kiQn, s ahi/} xtb cé
s d ngvisong cong st 800W vatfn s 2450 MHzt h u’ ¢ #Gar vaa-Car
[70]. Qua trinh chi} xull Car t Hypnea musciformis6s d. ng 10 vi sng cho
thBy [n h “hg@ anhit I/ hi uswlchi} xud Car,nhit | i [ d ngs
trong ph€ehng °6"8p n"y |~ 105
1.2.2.2.0 ViM Nam
Vi’ t Nam cac nha khoa lt ¢ I ncg flhgBién cu tach chif Car t

caclddrongbvt tr oo™ o EFH Lick €u h-a quy tr3
tdch chif Cart Rong sn (Kappaphycus alvarezii K/} qul cho thy, v. i giai
L 6h X ly kiQn: s d ng NaOH6 %, nhit . 80 °C, rong40 phut;sang giai
I h L &hnal chi: t | n &frong = 52/1) u‘n102°C, trong 65 phat8 sung
KClvaodchlcvinng, 006%.KJ}thic qua trintt h u’ c Ca€c - tibh
khi/l cao,mau tichg saig [72).

Nguy n Th Thu Thuy va cng s nghién cu chi} tachCart giong sn
Ninh Thuch v ~ I €ac r@aki it€€u : GUn a i ly kiQu: Ngam rong
trong dung cch KOH 6,5%, thi gi an ng©m (B 66l ghif:¥an;” gi ai
95°Ctrong 60 phatt I n &/rong= 10/1(m/m). H u sl chiff tachl'G 48,31%,
chil ° hg&€n ph¥ni Car n, nh tdung dchCar1%  70°C la 111GPs[73].

TrEn Th Luy/h ti/h hanhnghién cu quy trinh §n xudl Carban tinh cit
rong sn Kappaphycus alvareziCam Ranhi Khanh HoaGi a ith xL ¢ kiQn
b2ag KOH 15%, x ly t4 90 °C, trong 120 gi. Ngam rong trondH,0, 10% trong
15 pW¥mault | dungdch/rong=3/1.K) t h%c qu8htt€at nh t
ban tinh cijmauteh g n g, "tan @9%hilu sud qué trinh 70%74).

Lé Th Thiy Hag va¢ng s s d ng Viscozyme L trong[& xudl Cart
Rong sn (Kappaphycus Alvarezii (Doty) DityViscozyme LL ‘& $ d, ng la
endobetaglucanaseco tac dng th y phan liénk/} (1-4)- hotb (1-3)- trong b-D-
glucan nén cé IdunglWk Iy rong sn  tcrkiechi/l tach Garthay chox d ng
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hoa chid W& Iy. K/t qu't h u c I € enzymelrong = 1,45%; nhi | I u42°C
tl pH 5,1trong 60 phut thil ‘& Ca c6 mau tehg séng[75].

1.2.3. &£ ng d\ng cva carrageenan

1.2.3.1. Trong cong ng¥thxc ph m

Carrageenan la ptgiath cpidn | Tngdo®Tn Lt ny g e | v’ nhi
Car lamchHiph gia trong thc ph¥n cé vai tro lamt h a ykJ3 Ball, gifm chil béo
vamui , tihgtinh o&lth v ‘hohgdrg, vh ™ ngwetdl €x &, ho
L. ng ch ng axy héa va khang kh¥n.

Al-Baarrivacngs x 8 snh[h h * tg€©as- vasCar trongm t lo4 banhs
dngbtshbih t 2 mgvasdd@ C8§ c, ciohgbi/nb b banh:itr nbtsch
bihtinh "B € n ©wdtd av@théne-hotb -Carti L a NRad)t ndng
(+ 80°C trong 5 phut)76]. C§ db L't 2 nhec mah, &3l d2 ik hi by L
bam dinhcathcpin Tce L §nh Fout h CEthethsy cac mu b t
banhkhi théma-Carc - clh g, kJ. d2 nh”iv c alo” rheBar[77% o v

Carr mc O Jj250,l75 % [[gio hepixayfi cHidbéov ~ X cao
hhn. Tuy Hkobnhthre, nd, & @artdong cac Bn ph¥n th ¢ phX¥n ph
thucvaoldl Car C#c tI2 nh nfhy * egen g § du KIG ¢ aqua
trinhch/bi/hn h € tn hli p Hn g, dd& cation. -Cargbm t lod gelkhi L «

b phd v sEtéi ttb nu khéng b xéo trn .-C aer ° nt gh ‘& s€d, ng trong céac
mén trang ming Ithh. Carc 1 nm nbtrong qua trinil - g r « LXng m
gi L ‘& k/ ki va tinh 6 cfm quan ca §n ph¥n [78, 79].

T€hn,g-Carlamt £ ng h ®hgcdng thc cochahnh pgiav,

protein th ¢ vd th y phan va mui [80]. Car’ n'n g, O, Bh 0[7% co thW ‘&

s dngWlkng ‘mgot | €&thcpnitcill  walk[i thi n k] chl

¢ aching B1]. -Car vaoligosacarit@ n - tacdnyghingoxy h- & L §n
¢ ath c pi¥n lam th ¢ ph¥n 1au b 6i thiu[82, 83].

1232Tr ongilcy d_

Trong Vv~ i ntm quua, Ll dcE&rdnhiuh Wmkigrhchc® n ¢
lodthicchng un guduhntsinthvd bii [84]. K/ gul nhiQui nghién cu
cho thy nhiQu h p chico ngun g ct rong bW c6 hédttinhchng un Gagt h €
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cach. cch]s phattrMicatlb " o ung t H@uditt]hp©y wmg t |
[84]. Cicinskas va cng s nghién cu tac dng chng khiu ¢ a Carva §n ph¥n
bi/htinhca n'iv iltdc dongflb ~ o u n gc qiith @ gteKYSE30 va
FLOL).K/Tqu['t h U c,E&E$n ph¥n thodi hdavi kh'i ° hg@han't thgp hi u

quftth hnivlicacilb " o F bbMilt (FCar bigk tinh). Tuy nhién, Caré

hi ugu h hnivli KYSE30 vaa-Carbi/h tinh c6 tac dng yu nhl " ik i qua

trinh chuyM héa flbao ¢and [85. Nghiénc u ¢ a Poupard. « Xxrfhdagls

hinh thanh rich c6 tWeung & L, oxy va cididinh _chgecho cacAbao khi u.
CarcotQn n L niond ng d ng 1am sang vi né co6 kbtinh ch ngtth mtkh f t

h hn . 5hop ckill tiéu cho§ suramin[84]. Yao va cac cng s phat hin ra rag
oligosacarite-carrageenan cOW c ch]s t £ n g scknrvé hinh thanh ng

trong mé hinh ECV304 va CAMBR] . T €l&hegvatcngs L « x 8 cagmi n h
a-carrageenan c6 W ¢ ch]hi u qu” s hinh thanh rich trong mé hinh CAM va

n gt mbscxam bhvadid rc acact/Jlbaoni  m! michormhn g ¥bRag

c& h Qlchinh hod tinh enzymproteinase ca n i bao B7]. Trong qué trinh phét

trivd kh i u h e p a’rc B\W &i s qua lh'€trong cacflbao khi u va lam suy

gilm cac proteoglycan@ ngdd bao théng qua sphan eb¢ aheparinsulfat (HS)

cl ng [ phéhg gat phantlkohi ugda v i HS, chophéb o ung t h:
chuywd, xam bh vahinh thanh rith [88).

Vi c gili phéng quamccac yutf g ©yctlbaot cacflb " o v i m! c
co thvddh JJtsuy gfm tJbao tfn ki n ha. Waeaungreng s ch ra rig
oligosacarits-Carcéch ¢ n £ @i boa tiin dch BRag cach bo v céac f]bao vi
mo kh i b kich hdt b i lipopolysaccharide (LPS) va Hb . nfy nay c6 lién quan
nhiQu J) h " mg gla*®@hom sulfaf89]. Aivacngs L « “ratfag tigh x ly
oligomerice-vasCar’ 125 500eg/mL c6 thMam gim L § Whg ¢ k INF-U
L ‘& tiffrabicac flbao BV2 mi cr ocgkl Iy BRagLRS[90] . Do L -,
oligosacarit CathWhi n tac ¢ ng L @u hoa min dch vatac d ng nay co lién quan
nhiQu /i h ““mg sknf@. Tuy nhiéntac d ng L @ hoa min dch ¢ a Carcfn
I ‘& nghién cu thém.
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1.3. T ng quan vQpolymet hi °n nhi °cekhiimang d€
1.3.1. Carragcelrtnan mang d._

Barfull tcdfud@ h'€@cshd ng n hngthinh pfn gép pn
vao quy trinh B xulicac ¢h g * dpBn. Nh s bung n ¢ a cac nghién a vQ
vi ctinh chjva s d ngcachpchlico kifnt ng pylsi@nhch ttkdhn g
sinhhc v~ kdahin gt rlocrpdn,d €k« Jtd bi/h ~ilvQnghién ¢
vai tro ¢ apolymesinh h ¢ trongbao chijva §n xudithu ¢ [91].D o IFm quant
tr ng y sinh ca Cartrong cdng nghip ‘€ ¢ ” nckh3Lgénhl  Cbdinh L
sinhhcvahéahcgaCarlal T  do cchsYanng trobgeéac hth ng mang
thu c. CHI tric hdéa'hc ¢ aCargitpt £ khfn hg ng d ng ¢ a nd trongoao ci]
va §n xudl thu c: lién K} glycosid ¢a Carb phan ebb i enzyme hydrolasejo
vdy t L Rngt n}uhn hy sinh h c; cac nhom sunfat tronGargiGptt n g° ng €
hoh  ng ¢ a polyelectrolytescac nhom hydroxyhg i Y4p cct nehnfg t §c
thi/1, ttb cac bih " ilhdéa h c. Carl’ ‘& ap d ng trong caathg bao ctjkhac nhau
bao g m: vién nén 92], thu ¢ GL[93], ht nano P41 96], h chén hoa tan nhanh
[97],&

Kh[ntng maWwhgoavdi phkng thic ¢ asCarvaa-Cartrong bao
ch/]vién nén dfi phong c6 Kith soatl « °~ d.nghién cu. Theophylline,sodium
salicylate va chlorpheniramine made L ‘& L €aQiCarwi nh ° ng 500€
mg. Khi nghién cu tac gdng ¢a thuctheot I thuc/Car® t | 13,5% va
16,9% kJT qu cho thBy vd |li' u Car mang thuc gili phéng c6 Kiwh soéttrong
kholng 81 12 gi , phu h pv. i mdhinhL, ng h cgifi phong ket 0[989].

Vi ¢ gdin cur ca@umirn L(«Culi¢n cvt'tohnie &3 ng
ph€e€hng mh8p diuanyg/Jm?i heo nighis$kly ckhui? w” c¢ch

ung the ph i (A549). C8c t 8caeCgairl kLh«g cch
hdt t° h° p ¢- t2nh "n L nh cao v  Cur
ph-nge€arCthr trong dung d doimg pdHH &h OL crmaop
(H®nh 1.12). nNi Qu n"y ofCarCurhuldinQu * ir 'k h

tr€ ng9%h i u |
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Tetracyclines | " m tsitnrhong amh_tmrg nmgh -1
L€ ¢ s[n xublt b3ng ph€ehng ph&p | °100 men
nhhuti ¢ bly Streptomykds aukeofaciensr o FCopra v, i tni,ncg L :
hi usBmubkublt tetracycline v° chlorotetr

Nghi °n tc_ marcd bim, i d @arbaxymfethyl cenlutose h” p
( CMC) -Ca'r nddiwi khuXn L€ ng rtth tc. hT]hdhH c
k h u X nplastarum ATCC: 13643 L. plantarun) L« L€ ¢ gdn | °
CMC/Car b3ung ph€ehn@arghl8ps ®pdlLirg. | am chb
hi u qul c¢c,a vi Lcplatarumll® mhei@&c vJ] 6M6 L
li°n kgt v, i 'wa@d nkAt coSuc[ ikohn[ oK s §t khT
t J] lbplamtarums au khi L€ ¢ ¢’ anhtiténgtd ah
v’ d ch mdt cho-Ctahblyc -t t htW pb [LOMeBEaremc § ¢
ch” ng I'9i c¢c8c LiQu ki n bblt I i c¢c,a d
% d49 d"y trong 2L plantarumtg f rd bn]i® ho§ o tt/p -~
nhi°n, s’ Lip@ntawugg ¢bd] i dn CMZarv "¢ OMCs5any0
v 7,30 CFU/ g. KJt qul ¢, a nghi°n c¢. u
cung cblp c8c vi ®.uXn c- 2ch LJn ru, t |
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Raman v ¢, ng 6 mi(2016%clLhkYc hnrGanocor
c- khnlf mcbkmhJ] ¢c8cO0i./] b"0o ung the [1

Ntm 2015, Shanmuga v~ LY ng-Caghit pte
cho nghi®°n ¢c103 . h8®SgmgilL¥ah [clng c- m, t
c8c hUyt @ "hg %2 nhhanpolnygmec §ccar 0Rid@le nan t

R.Bettiniv™ ¢, ng s, nghi°bhao’ o Hhltnanegm
metoprolol tartrab * i o€Car. & /]t qgul gi [i ph-ng d¥€ ¢
cho thbly diltiazématHanph ¢ w, il €6&r hhr
Ph. ¢ h p metoprol ol k®&m “~n L nh hhn n

diltiazem t€hng t&c mUnh v i Car | "m p
C8§c t8&c gil LQ xublt hai phtheo hahcagh khéca n g
nhaumevoprolol tartrate/ Car b’ h, a tan

v o dung d ch) do t<€hng t&8c yJu gi_ a I

mnh v, i neh%t, @ c mimh, v di | e@lame m HC
mUnh v, i Car n°n ph_c h°p bQMlo§. ng v~ I

M t nghi°n ¢. u kh8c b8o c 8§ aoxazdsin c hJ]
mesylate)t Vi °naCa®n C8B8Cc°nn h?2 nghi m L€ ¢ th
d ch c¢c- n"aognHiauunogn dkhhbits ho Ut L sodigm b Q n
dodecyl sulate ( SDS) . Kt qul cho t hbly, S gi |
t h upolgmevab”™ sung SDS ° n"ng L., d<€ i n ng

tr3nh gilidohphign thuD €L ¢ te€hpts ¢ §b°
thu c/lpomygmelm kh[ nktng Thoagthkhic. an’ph
hhn n"ng L., mikkx&i®ot doxh&8nsi SDBesyl at e
h3nh th”nh gd@@cyh thth amihx eqru 8t hu[i®th h gi [i p
1.3.2. Coll agen mang d_1c chmt

Trongnhng nfamLlL®yYy,  tE«lag mr3nh khoa h ¢
collagen mang nt s lo4 thu c  n do®ycycline, triphala, tobramycin ho

ciprofloxacin, gentamicinl08] &

Nghiéncu s. gi [i p(N-isopmpylaceylanoit) tpnarlgy h p
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collagensuffate mang ht nano poly(Nisopropylacrylamitt r ong mUich m8§
h p nayco tac dnggifm s kJ} dinh f]bao va W dfu v i bQmHucollagen. Céc
nghién c uin vitro cho tiy cac M nano c6 lién B v, i collagen va cé fmang va
gi[i phéng cageptick ch ng viém, yi cac H lam gim viém trong cac/ib “ o ¢ h
nimb30% v~ ° ch tr hn 4iGcéagenKdad & nanptpolyfiN' p v
isopropylacrylande)  t £ dighuygd trong ni  ming th Ltranh s hib thu
bicacflb " o ch tr hW,h Wghdi¥gpncimd b thn t ht@®ho g
khi v¥h gch v i collagen va dii phdng cageptice ch ng viemg, ¢ b vao ving b
fn t h€eRhgcollagen gh K} cac Kt nanopoly(N-isopropylacrylamit)co
knfnktng [m midimgwi LIt b4a tbimoétrongnime sau kh
bong m” nlg9. mUch |

Cascone v’ L« mghis®n c. u campositeh €° n
collagen/ poly(vinyl alcohol) dlng hydro
ttng tr€agmE# hydrogel C/ PVA mang GH
ph-ng GH trong d c¢ch m* ph, ng ch thW ng:
gi [ ph-ng chdm trongi [3i npgh-yn gl fnuh atnih®. n ,
Lfu khing [nh h€e ng L/Jbhug8ahm®?nhtnh[ghl
| € ng GH gi [ ph-ng. ni Qu n"y c¢ch_ ng t,
| € ng GH trong hydrogel v 118 ncgh ol @ hnbly
L€ ng cong gi [i ph-ng GH t. h yod)r omghe®n gv
n“ng L, GH kh&c nhau. Khi tktng h" m | €

m t | € ng GH (25 mlU) cing | "mifish)ng t°~
MXu t° h°p chJj to ° t° |~ C/PVA = 30/
so v.,i m¥pu ttYo h” pc&ch t | 1 PVN" wg 2D/ ¢

re ¢ gili ph-ng t. c¢c8c vdt 1i u dTa t §c
d. ng ¢, a GH L« inli® s tch ngnghfcmy/nb€ong
b~ o x€hmng€ d, a( HOB)tngi n ot £~ bnt d aKalineg
phosphat atorgqsfrintb isi h hh Ja b ¢ olaOHdmh 1.03.
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Hinh113.(a) L€ ng GH gili phnnhggtl ,CKRYA
(b) N ngmty) GH [(i25ph* n'gkhicnhaC/ PV A
133.TYhip carrageenan/ potgmme kh8&8c mang d_
Mahdavinia v(@014n qlgi °nmghd " v ©hilh mA@nmg
tinh MNP v "-Car LJn s, tr<€hng n° v’ sgiufi ph
(DFNa) t . hdt ncaomop olsy dreo gcegd ne 8le Mm% h pol
xen Hydrog@dr ,g pmlayvinyl alcohol v~ nan
c. u gili pfNatmg hHwWw pnamo hydrogel compo
ph-ng khtng c¢ch” ph, thu,c pH c¢c,a dung

[11] . H" m | € ng thu ¢ gili ph-ng ttng k
tr€ ngonehnblpt,, nc_ a MNPs 1li°n kJt v._i nh
h€ ng kAt t_ 14i v_,i nhau. S, kt t,

hydrogel , mdg@i CkhuJ/jch t8n ¢, a thu ¢ v~ o
d ch pH kh8c nhaDFNatgi hiydplogred t FHu'kd8c
bi t vQ L, h,a tan c¢c,a thu c. Gil[i ph
phosplate c6 pH 1,2 vi DS kém tan trong méidr nagidt r ong k hi gi [
thudang d chll M, mHnhbd4 . Ngo" i ra, c8§c
C - mEAr trong hdt nanohydrogel composi
nktkng _ ¢ chJ/Gram§g. Vi kK huXn

Nkm 2013, PBagmaped Jtbic hilanoco-@Egsi t e
poly(acid acrylic)/SPION (kt nano oxit sb siéu thih t ) mang deferasirox.
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Nanocomposite dijittb bRag cach thém cling Iic SPION va palsid acrylic) ghép

v eCaar -gfPA®@) . "Hhg tmiclgifephdéngt nanocomps i t° e dilthen

khi ttngt pH Tvr @raghkibng cott Tneg b°n “ngghmici , |
gili phong t nanocomposite trong dungctipH7 ¢ a o _H khinco stbg av

t Tn&y n g Q'nay.la do khi cd tt T n@ ngoai, |c hit gi a SPIONV, i cac |

tr ngtrong &l trticgca hy d r o d¢déh | lamtcho migtricng a hydrogel chuche

hhn' L Nh ct e | €chrbaytrong hydrogel nén Khn £ n gJ/khktdm ga

thu ¢ t hydrogel vao trong dung ¢h gim. Cac nghiéen aw c 1 ngbfcaho t h
hydrogel c- t2hnch ctadhnwygchkf?icchg sli-n,h ch8c h
riih u ich cho cacng d ng trong y sinh112].

Buchholz va cng s L' «ghién cu ki n £ n Wh skdtcah sCark/ph p
V. i xenlulosevi tinh thwva lactosev. i cac t | khac nhau, c6 cha sodium
riboflavin 56.photpha¢ (vitamin B2). Nghién cu hoa tang, a vitamin B2l « ~ & €
th nghimtrong dch dfd "y ( p H i phatphat ypH 4,%). B qu ch ng
mi n_mg R.c gifi phéng thic 1a pha A p v i md hinh KorsmeyéPeppa. Ham
| “@glactose cdn h “th Ghtinhchlic h cgah f h p:khih * m nd ti&p,

L L " Rigmh f h pglm, d JfLvién nén cdinh cll ¢ dy/uh113).

Nghién ¢ u ch]ttb va kMh soat dji phong DFNa_t h4 hydrogel chitosan
(CS)Car trongdung dch md phngdchga “lh® t i ° wthhchianb LR
Piyakulawat va cacmgs. T | CS/ Car ,” ngtDFMa, chidén K} ngang
cl gk nt dgh “ ¢ ic gili phong thic. KIFqu't hu' ct €
CS/Car =2/1 va 5%DFNa(kh'i ° hgf@Wtich) co ki n £ n bh soét dgii phong
DFNava cé thHuy tri s gili phdng trong khpng 8 gi . Vi ¢ $ d ng cHillién ki
ngang | " °m giantkikg sodt hofi ph-ng DFNa,dngrong
gl ut ar al de hy giam kith saat vitc gifhphongtti cgah t h plén
LUh 24 gi .Mt i ° ntg € H [nchl ‘nhg&h Kua trinhgi[i phéngDFNa,” moi
t T n@pH 1,2 va pH 6,8juéa trinh dfi phong DFNa dinrackdm, ¢, n  nm® i t
pH 7,4quéa trinh gji phong DFNadin  r a n H1la4hh h hn

Trong mtnghiencu sau L - [L « §mghig°carbaxymethyl
chitosand-Car L\Wmang va dji phéng thic sodiumdiclofenac. K} qul” gi[i phéng
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thu ¢ trong” ng nghim t céc Wt cho thy qua trinh dfi phong phthuc v " o L
pH. Hngnthilc€ It phong thgd pH 1,2trongkhi pH 7, 4 ngp " m |
DFNal ‘&gii ph-ng L« WitS5hg | °n L8ng Kk
Trongnhng nfam L @®y % nanoSr/CImang thiic L «c nghi€n
curng r «i . nCh¥n@idhRrey ph<€hng phs8Hhinpel h
thanh cac phc h p polyelectrolyteb?ag cach trn Carv, i cAc polyme cationi[L6].
Khfntng J}qeaens, &Car vaCS Witb thanh mt f h p mang glucose
oxyase(GOD) va gili phong c6 Kith s o § t ¢ njhién du:@tac phc h p CSh-
Car’ t | 3/5 co thMmangGOD v, i hi u swHl 79 % Hi u sudl mangGOD ¢ a
ph ¢ h p CSh-Car ph thu ¢ vao Id1 Car (- > 9 > &-). Ph ¢ CSk-Car ¢ kif
n £ n @ todn 80,2% hd tinh GOD trong dung dh pH 1,2 73,3% trong dung
d ch chitosanase va 66,4% trong dunghdpepsinQua trinhgili phéng GODt
ph ch pCSaCarcétc , thip nidos h %t. cn€” m ntgadhalyp
CShk-Car[117].
1.34. Yhip col |l agen/ policohf® kh8c mang d
Mont al bano v " c. ng S tiJ]n h™ nh
collagen/algikhattisudt (18A RAYQuuh aktywdlynie g e |
thitnnhi °n c¢c- kh[ nktng bdt ch€ ¢ cblu tr Yc
mii tr<€ ng vi m* LW duy tr3 tchh ndh ntngn,
Hydrogel CAFcOk h[ hikthg kJ/Jt wm ibang8€Hhmg mOR2ch s
v, i tJ]] b o LEOKONG tVv]" bt B b. 9 g ¢ trung
Hydrogel CAF, LHc bi t v.,i 2,5% (kh"i
hinh thanhenzym alkaline pho$prhataset r ong t J] b "™ oy hkMSC sn tcnl
th¥%c LXy hoUt L, ng tYo x<€hng. Ngo i r a
L" i cBm N6, ¢ th¥we LXy qu§ tr3nh h”i p
t . 50 &mnv "1050ng”"y th. 7. C8&c kIt qul t
d, ngachydrogel CFA tronH8.Lli Qu tr° b nh
Ming-Ma o Chen V2015 «ngughi °n c¢c_u chJ t\4
tr€eng, t2nh chblt c.a m"ng collagen/ chi
bi /Jn Lestdl (DBA)QCA/Ch/DBC)mang twhxworcubi cin (Do
ntkng ki Wm so§t gili ph-ng thu ¢ Dox L€

~
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L°" m phosphat pH 718:.: ®p% 9gi[b, h(Hgnhh
mXu m'ng t° h°p trong giai LoUmnigfum, v~
pPH khl[o s8t, t ¢ L, gi [i ph-ng Dox t.
chitosan trong m'ng. T ¢ nli gtir[ npgh -pnHy
thelyli ph-ng thu ¢ Mm%y tv, ic 8lc, mp[MPc nad ym:

70 + 70 + 70 ¢
9 .
£ 604 A g 9 C == -
P! < 60 £ 60 »
¥ - b — | T ' - e
£ F 5 ,
2 50 4 t £ 50 . * + 4 | 2 509 4
3 ! I & + | 2 ’ i = | ' ’
® 40 L) 1 & 40 » E 401
v & g 40 4
Z / < / & e
% 0 Z 30 1 $ 301
] E R,
E | #-Col 1ch0.125| = | o Col 1ch0.12§ 5, | @-Col 1ch0.125
5214 +- Col 1ch1 E 20 1 o Col 1ch1 5 01 + Col 1ch1
| i 4-Collch025 | & | - Col1ch025 | 7 | 4 Col 1¢ch0.25
= m‘/ =10 ] Z10]
P A —— y " .............
0 20 40 60 80 100 120 0 20 40 60 80 100 120 0 20 40 60 80 100 120
Théi gian (h) Thi gian (h) Thiri gian (h)

Hinh114n” th" gi [i ph-ng tWQWh/cDBED® xmatn g n" hnu

h”m | &€/ahlgh&c nhau tr onmg pcHBMwasg8cd ch L
Pat han v@018L «wgnghi °n ¢c. u chJl tY9o nan

L€ ¢ chi J]tca hy8raxypropymetylcEllylose mang curcumin (CNG) va

ng d, ng nanogel n”"y | " m vdt | éxvivovac h_ a

invivolL« c¢ch_ ng minh nanogel CNG khg "~n L

t h€hng HI0. u qul |

Cac hydrogelt® c¢ch s° collagen | o4i | c¢- cl
insulin L« L€ ¢ chJ tYo nh3m th¥%ec LXy
hydr ogel n“y gi %p titng t |’ ttng sinkt

nghi m tr°n chui f o'stma, r &8g hgdr ggel

1000 I'U ¢c- khl nitng th¥%c LXy @428 tr 3nh
inh ‘mg@at | thanh pfn, t [ phadu/ p h &, { o €Kkhuby va

mts yut kh8d¢h qua trinh ch tb va tinh chkl ¢ a h4 vi cfu

collagen/carboxymethyl chitosan mamgi gustr azi ne hgrghiémc hl o

c ubiQiang Linvacngs [122]. Cactac git 3 m c L@ ki n thich hp W

ch]ttb h& vi cfu lat | carboxymethyl chitosan/collagen la 1/2,1t thu c/vd

ifula1/2,t | phadu/ p h alaB/Enn g, span80la 0,5%, t . Khuby la

600 vong/phut, ttich ¢ a tac nhan lién/g ngang l1a 3nL, th i gian x 1y lién ki}

ngangla3gi. Cacvitt t har d’-8gkin@t 0,051,25 mm, hiu stimang
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thu ¢ L4 86,09%. T ¢ , §ili phdéngligustrazine hydrochloride tht vi cFu trong
dung dc h" mlpH = 1,00% 66% trong vong 1°'gi s a m nH trong vong 5 gi
ti/p theo [R2].
1.35. Yhip carragennan/icahtl agen mang d_

Do t2nh t<€ehngaoh2dh ph®h huc v~ kh?i
carragennan/collagen L« L€ ¢ quan t©Om
c hblt . NghWeénpoFeng (201%)vaaags ¢ h o t hpbsite callagen
hydr oxy-a&grageenan ¢BlAp/a-Car) ¢ - dBRhntgr ¢ nh<€ c¢cb
xehng t123.KHjit° mulflf nghi °n c¢. u XRD v"™ SE
thbly HAp L€ ¢ ph©n t&n t t-ltRra@mg a&c rp
nhbm NHvACOGc_, a col | agen L «Cafdévantrokaghit vl ii° nt
k/Jt ngangkh[l "mingg Xfm[v ph @g s hnfic_haHAEG
Nghi°n ¢.u c8c t2nh chblt g°m t2nh c¢hblt
h.,y sinh h ¢, kh[ ntng gOy-HBp/ee atrJ] L™ a
ra rnguveitylc- tiQm nktng 28rong LiQu tr

Nogueira v’ ¢, ng s. (201®)I ail nwg® uncgh i
ch/-@&MHApt rong vi ¢ t8i tYo x€hngchhlaydr o
tan col |l agwenCarhutr opphgdchong KW' ch n<$€vac c-
HPO,. pH L€ ¢ tkng dfn BDRRE %c §oMh ktJh° b |
v' o hydrogel . Sau L -, m ' ng L€ ¢ chJ t
ph€hng ph8&8p khutn L€ ¢ ng©m v~ o dcayng d’
hhi hJt s€& QHGar/HApE€ Rh'm  IhB RDc hgo [HWAp By X
L€ ¢ h3nh th" nh trong hydrogel v,i kz2c
v.i k2ch th€e c¢c apatit tr ongC/csHApg . mCS§ec
L Xm b&®LmbBuit | € nd B mHL &§ab gi § b3lng p
ti J]p ox.McBlpefl6(8, 8h° ra rvng m ' ng | ad |~
cao, khofln’g-7aheN mHomLi Qu ki n thudn |
h™ ¢ v~ amanpgQ/-GarHsAp[124).

Nogueira s dmg okl/taghe mparlviylic il t Yo
khungk ho8ng h-a m! ph, ng m?ti t r € n8EMv I m?
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cho t hblyCartcrcn sClisa coll agen LY ng .rCAclt v
nguydn b o x€hngEIMA3G 3¢ nu'i c¢cbly trong khun
t“n t4 sau t i Lcavakhénggod-Garn a !Si meLEDarc . a [
trong khung col Ikeognghézl @ kBch tvvJhdcth,s cl
kho§8§ng h-.nagocthibltb noQnsau 14T.¢8c 2 ktfulgejwl nu
cho hH' WESarcovaitrot rong qu§ tr3nh t n2. h p t!

Nogueirav™ ¢. ng s. t ng h  p c¢c8c m ' ng | e
c.u khl[ ntng khg8ng ckhanXn Lvi tv8d durg
Xx€ehng. HAp L€ ¢ L<€a |1 °n m ng C/Polysac
phg&§p 1) hoHc t " ng h.,p HAp r“ i m i L €a
Polysacarit L€ ¢ s d,ng StcongfHmgHAS n
cli ttzhrih nchblt chithgckblanmhggt hblm € t v
mHt . C8c phon t2ch XRD, Raman+€vtc $EM ¢
btnly€mpng ehs&§p3th t higpairdcsrcg t R mibit -.cah BIt”™  IcTl
h™ mh, thu, ¢c v o th” nh phfn c_, aplnme ncg tpta
th”"nh khicao o688 €% ch_ a CS khlng L6 c
x€ehng, trong -Gari Im"mmggicflhmakh[ ntng s’ ng
cbly trong R4Qw " n7¥ @i thW |Ii°n quan L/
L " nh thblp v° t2nh toCmarvG&Gmonhblmic, ar @
b o. Sau khi h4t AgNP I1g€-c tk° ™, wgo ke
c h’ n . coli'Si aureusvaP. aeruginea T8c d, ng n"y ph, t
gi [i p h -Nahg® nA gcNhPu.n g, nh_ ng kJt qul n"y m
v Lfy h_a hGn bW mhgg tai Wm im w it ht]] c
khg&§ng khuXn c¢c- 26hW ki Wm so§t L€ ¢ [1
1. 4ngqdanv @ €  c atiopusi ol va polyme mang allopurinol
1.4.1.Tinh cint chung

Allopurinol (ALP) la thu ¢ f ng h p dthg b t m n mau tehg. it tan trong
n &, ethanol, tan t trong dung cch NaOH 1M (50mg/mL).

Cong thc phan't ¢ aALP la GH4N,O.

Kh” ind @hon tmol: 136, 11¢g/

T°n theo h’ t-dihydrogyrazold[B, 4] @yrimidin;4-®ne
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Cong th ¢ cali t% ¢ a allopurinol:

ALP c6 tac dng cchljxant hi ne ‘onxgi dtas® @ ng tronp €
LQtr bnh g%t asdurictmwnNg cé tinhacid y/u (pKa 9,4), ¥ K}
hp tr ongngadddidayrdé /j's hgbth n h an h. diddy.V tri
c h 2 Wi tHuALP la ta trang va hn trang trén, trong khi shigb thu ¢ a né
chdn hhn v 'fykbhhng L r i.7yigédnean hysinhhcga
ALP la 113 gi , QLriay cho tBy rd rang nhu fu phat trid cac céng thc gil
phéong kéo daiTrong nghién cu so sanh sinh Khd, ng ¢ a 5 céng thc ALP,
Jaegevacngs [127] L « p hn&d radidac cong the gili phong cldn cho
thby sinh k- d. ng ca@ h hn Ws& wnigcackcéong thc t h 1°mg, da h €
| “@gALP gi[i ph - ng vithg dldayva rut non. Mo dUALP t h /@
L ‘& s dngWdim uricacid n h€hig tragir®eag khdng 10% s
ng¥ "keqi bag ALP phat tri cac plin_ ng b i nh t h /@ bilh
mHbi sau khi ngng s d, ng ALP [128]. CAc tac dng ph ph bi/h nhdig aALP
la r iloth tiéu hda, pfin. ng qua ¥ va phat ban da pDo).
1. 4. 1xlxc D_

Gilm n'n g, atiduric trong mau_(c chjqua trinh’tngh paciduricv © t £ n g
baiti/t g u a, ¢ . Acid uric chuyd hoa thanh mu urat dchg tinh thwmu i nay
tichtr trongkhp x ‘©h rgdy viénhgoutAcidur i ¢t £ n githchlAbRy g ©y
cl ndgng natwn@ tngiithch,b nh leishmania v&iém kh p o [1].

Ngoai ra n/u s d, ng tr c ti/p ALP c6 thWgay tac dng ph trén danh €
phat ban da) Hé gay St, run Xy va viém mith 6 /it n  t h ‘©dh maggant h
Ngoai tac dng ph trén, ALP con gay nén ma va tiéu chy, gilm bch du, vang
da, thiy mau, rng téc, suy.ty [1].

- HBb thu:" " ng tiéu h6aALP I ‘& hipthugn nh€ hohg, &o" n,
I'nh sau khi iing 4 gi .
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-Phan b: ALP thu citlién K v iprotein huyt t ©Wichgphan b 06 L/Kg.

- Chuy héa:ALP chuywi hoa thanh xypurinol con hdt tinh.

- Thli tr. : thu ¢ ALP chuyw héa thanh oxypurinol vili tr g u a, c iWe
th i gian ban thi kho[ng 1 gi (oxypurinol 1a 18- 20 gi ).

ALPt t h g Hnhsaukhiu =~ nal € hdthu® ~ ntguhda Cacnghién
c W« h_  mighsaukhiu " mgP 30- 60 phat,t h ul’ € hdslthu vao méau
Sinhk hd, r©tg ALP thayl’ " tiongk h o [t r6gL JJ90%.Saukhiu ~ M§g i
thi ham| € ALB trongh u yt/}@ hin@t" wmalg i [mH nshul’ -vakhéngcon
sau6 g i Haml € axypurinoltrongh u yt/J@ hinWjt" salikhiu ng3i1 5g i °
vakéodailauh hn .

ALP it g dwdioproteinh u yt/j@ hdoyg dwi thayl " vi@Q dkn/pt. hiu y JJt
t ‘©hkhdnglamthayl " hi's ‘thanht hd _iAl. T htehb i Wu § nsa phan
b "ALP k h o [1,6 kg chot h Blyhanb 't €hlh'gny ntlongmé.Kh o [ n g
20%ALP L €°t ch [ iitrongphansaukhi u ~ ntgh gidanbant h ¢ i ALP trong
h u yt/}@hknhgo [L B §ag i Oxypurinol. cc hx@nthineoxydasey Jjuh ALP
n h ©mn lygianbant htfongh u ytJ/}@ hen, geypurinoll Waih h (@37 30g i)°
[130]. Dov d g, « hH]i g udanthineoxydasel’ € daytri trong24g i v . i
m It i Al V., ¢6c h nd nn d Himht h €thnbg miéant h €tiahig T y
d F oxypurinol L JJkhi L Grt<€" nc rg” t r Gh&ig .~ n\th.. b g miéan
n hved l i ddog 100mgALP/ngayt h ‘€ cdng n goxypurinolh u ytJ/j@ htn. g
50 JJIOmglL.
1.4.3 C Atadcaimg

ALP va chdl chuy héa ¢a no, oxypurinolcoé hdt tinh ¢ ch]enzyme
xant hine o xHd ahsydd,  ilodgtieh chd oxypurin, hypoxanthine va
xanhine thanraciduricnh L' - i g, ratiduric trong mau dim [131].
1.4.4 Polyme mangllopurinol

Chonnay,nhuh t hpk h§c n ha@nghiéghe chjtéd Whang
va gi[i phéong ALP cé kiwh soat. Cac chdl mang thlc €ac n+f€h<€
polyvinylpyrrolidon ( PVPk 3 0) , polyetylen ‘glsycol
dngvicact I 1:1,1:2val4 (thwe : ¢ h blt [ralnmgg . h K& tcga tr

o
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ALPt £ ng k hil hd pptymelPVRk30ova PEGOOQ Sharmall « p N#va t r |
bao cH] dthg vién nént polyoxyetylen (PEO), Carbopol 934P vaodium
carboxymethyl cellulosecho thyy ¢ 1 tinh gi phong mong mun va di thi n sinh
khl d, ng ¢ aALP [132]. EI-Gibaly va AbdeiGh af f ar (/RWD 646 M bligc ¢ h
s§8§p ong Vv~ WiephéngAbLR g hcadh bQily ng, va phat hin ra Rag s
k/J h p ¢ a hexacosanol trong f h pL « k ®o  &uhii giab §inphondALP
trong dch mé ph ng dch dddayvamo phngdch ru t [133]. Mt mi/hg danngoai
dahai | p g m ketoprofen vAALP dunglW @ tf viemkh p ¢ [ nogthitk LW
gili phdngALP bQh v ng b i Arshad va cng s [134]. Tuy nhiéncdorHi it nghién cu
vQquaé trinhf h p va gli phongALP trong cac'si n ahb bi t & ttong cac’s
nano polyme sinh ft. Trong nghién cu  tcr @ ©y’,i naw Yealatingzeirs d ng
chHlien ki ngang glcuchje’s e kit g8 kh&ng "dding m!
thi n so yi cac si khong lién K} ngang[135]., L © ALP L « ~ dbe trong Si
nano gelatin/zein lién/kngang big | u c \WHighotigALP bQr v ng. Ngoai ra, tac
d ng. cchlinvitrochngld xant hi ne’ caghiencal$3€. L « L€

Trong nghién cu ¢ a Karima Badis, cac th p mangALP, L '« chi]té®
bdag qug§ tr3nh Chxhiimanhigcdeng mhie. et hy@cel |
caprohctone),b-cyclodextrin vahydroxypropylmethylcellulose tn h “tg@a t [
thanh pfin v Qu kilhich]ttb LU hi u st mang thiuc v, hg hlc gili phéng
thu ¢ L «c nghién cu. Tuy theotc . Khub va thanh pfin ¢ a cac vi K, t[i
| “@g hdt chil N3 trong khdgngt 1 0, 4 6 [’ 48,404 ]5%L CAc vi fu co
dthg hinh §u v ' ng KidR trung binh (@) cacacvilkt t halanh@®@ hn v~
n3n trong khgng t 4 7 , 71151101 pumKJT qul gili phong thac cho tisyt' ¢ | L
gili phéng bn h " mg® i Holtinh ¢a cac vi kt; ¢ thwla f ¢ | Khub} vathanh
phfngacacvilkt .  @&ifi phdngl ‘&  x ‘&lcbag cach &b méd hinhHiguchi
vaKorsmeyerPeppag137].

M. t nghién cu khac WQk: thud QI dhjcac Hta |l b u mic ph ALECO
k2 chcnhh@ /JJ5um. S kil h p nay ca céac hp chHl c6 thAh u ich choqua
trinh L Qu tr L, t qu do thiy mau ¢c b . Thu ¢ c6 tac dngn g £ na sntgnh thanh
cac¢c m8§ u, cdc piim gng oxy hdava by fultéi tb U]bao[13§].

Gurpreet Kandav va ag s ( 2 0 1 i]tt’hd nano siéu thth t  chitosan
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mangALP (A-CNPs)t r o mQgtr tLti aciguric trong mauk? ¢ h ctth €t haw L €
trong khdng 46,4091,65 nm.Cac nghién cu in-vivo VQA-CNPs cho ths} s hhp thu
ALP thch t #4in1§,07g0 vi ALP tinh khi/} sau 2 gi dung thic® chu t [139.

Tr on@ tr iém niém mék, dung dch hdb hndch caALP L & L €a
vao khoang min g W L'§ cng t ¢ ti/p 1én ch viém. Vi vdy, ALP cfn pHi & @i
phéng ngay khifip xicvi @Kt , °*cliiffrat cactuy/h .rc® t. Yoshifumi
vacngs L « n g huich]thb méng mandALP t sodiumalginate vi , day 50
um. Tac g L' ¢h  nghi m ngdm mang trong 1OL dung dc h . ein@i i sinh lyva
quan satthf m”™ ng t r fhanh gat tan trong von@0i3 0  p Wkt t,. thich
ALP L « ° dgig phong 1} trong vong 10 ph(i4Q].

Tomodava ¢ ng s L' <h/ttb htt vi cfu ch aALP L ‘@& mang bi ht sCar vae-
Carb?agp h ‘€h n gohupsy§Qac vi ¢u co L “ahg kinh trung binlvaokha[ng 10um,
hi u sudlmangthu ch h70%.ALP L ‘& gili phong khi cac vi ¢u trong400 phat khi
I ‘& mang bi sCarva cé tac dngk ® o JH 600 phiit khi'sd. nga-Car [141].

Hanawal «h]tth _rc®ic ming cha Car/PEQALP t r o rQgtr \Wiém
niém ntt khoang ming. n p¥n t h'e I #@&mGm dinh trén niém % mi ng
sovis dngALP,t L' - | “ mutgEln@tr [h42].

Tp c&c nghién ou va trinh baye trén, co6 tietmy git i phap o ly mit cach co
hMthXng ¢y  c@Bv¥ nltMd nhikm  m?! in gt (hg tyi thu col hagen
quantdmtiva L 8ng. CdicZpmd lyimen mnamtdLPdhv y la cac
polyme ban Ynhg hp n PEG 6000, PVPk3Q poly(etylcyarpacrylat),
polymetylmetacrylat C6 mt it nghitn ou ssddng c¢c8c¢c pol yme t hi °
chitosan carrageenan, collaggiam cht mangthuxc ALP. ‘lmbiM | © M nayh o L
chAt o tY hi p carrageenan/collagerCar/C) lam cht mangALPc h _ a c tip_trung
nghién ou. k& 2 polyme Car/C Bphat huy i qd t r o ragtrTiMih gatnhy
nhung_ u @ d&va cac polyme nayHydrogel Car/C gilp ki@n soatva gf i phong
thuxc ALPdKd " ng #ic &c nth_otdygivatABPoi carrageenan va collagen,
Lhgthyidithivhkd n £ ng hweaALPtt abmn gc dsding tva thuXe khi © dAng.

Viwy ,Zt Li ¢+ T Zmgwoalhkktikgptao h
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CHh 4y NGTH2 CNGHI' M

2.1.Héa chHl, d, ng ¢

Potassium chlorid¢ K C| ) potassium, dihydrogen phosphgteH,PQO,)
r duhydrochloric acid(HCI) 37 %, sulfuric acid (H,SO,) L pwasphoricacid
(HsPQy), sodium hydroxide( Na OH) aceaticdam (CH;COOH) L deatium
chloride( N a C|, gitricraadC(OH)(CHCOOH)COOH)Y sf n ph Xm t h<€hn
c.a Trung Qu  c

Carrageenan L€ ¢ cung cblp b°i h«ng
trdng ng”", L., pH {4D,%,%Ltr &mg On @ 2c )%. =

Allopurinol: | tinh khif O%;6h8blt b, t m" " u tr dng, m’
clorofom, 2t tlan ttarnontg tn@ rah n gep dtiadhimg c d ac
SigmaAl dri ch.( Hoa KB8)

Acetonitrile (CHCN): n, tinhkhif O 918 ¢hdl| n®p khong maus [ n
phXma 8&ikgma Al Xdrich ( M:

Ammonium bicarbonate (N,HCO3):n .t i n(  Y%HaictBiirda mau
trdag; nhit | Hoéng clfy 60°C;  tdn { 20°C) 79,1 g/L;s[n phXm c_ a
Sigma AlYdrich ( M:

lodoacetamidgICH,CONH,) : n, t® n & 9lkdati rdatki} tinh;
nongclfy” 95°C;s'n phXmSicgmahAhdri ch ( M:

Formic acid ( HCOG®H9 5la chhi| ngt khamd makshli nJ] t
phXm c¢_. Sa ghman @Al dri ch ( M:

Thu ¢ nhu, m Cooma<£$i0e Biinl Ipihamt -cBlau d
Canada

Polyethylene oxide (PEOr h bit b, t km“ u t €dng; phon t
M, 200.000 ghol; k holfingt L. 60,7165 h [ £ 55p HO
(n"ng /I, B AC); sT8igmXmAkdmi dkngM:
2.2. Trich ly collagent vly ca (h ca chépi Cyprinidae
22.1.% 1 T isnguyén liMi t W vao( Bac 1)

VIy cA hn hpcah cachépbao gm hn hp V[y ca tdn ¢ i
Ctenopharyngodon idellavly ca tr6ii Labeo rohita,v[y ca chépi Cyprinus



44

Carpio, V[y ca rd phii Oreochromis niloticushut ch Ng h ¢ ai CFu@siby i

Ha N ivach Phic Yén PhicYéri Vonh Pb#adchb® g o €tng€

v’ . odd sau L - | p hQhkntkih©en. @ue trinh nay mn o4 b
m t phfn * Ihg&rotit va ¥ chdi bam trén da calHic[ ¢ § ¢, c b & ti/p theo,
v[y ngam trong cac dungah ko s@ t ‘lch hanh 4°C.
2.2.2.Xo ly protein va cht béo B ng dung déh kiZzm ( Bac 2)

Ngam5 gamv[y ca trong dung NaH: tr o n g cd¥ nmayg tihthanh kijo
séat thi gian ngdmvan ' n g, NaOHthichh ptW% “Euqu cao.The o
ngdm \y catrong dung dch NaOH 0,271 IM v. it | 1/20 (khi ° hgefy
ca/khi ° hg@ung och) kiE h p khuby t trong thigian51 12gi , gitp 104 b,
mui tanh ca fy canh3n lam $th hoan toan cadd chil bX, lipid, mau, mui
tanh, clitinh n vacdb  tltac lién B} hydro ¢ a collagen 1am cho cactrh nay tr
nén)ng Mo, ttb Qiki nchoquatrinhclf c ol § @dgdang. L €

R a $th My c4,cdbnh ¢ milimet niRm ttb di n tich tip xtc | n gi a
nguyén fiu va dung méi ciif ,  t b guj tach hydroxyapatite IAp) va chi
collagen b & sau
2.23. Xo ly khoang b ng dung déh hén hi p acid khac nhau( Bac 3)

NgdmVJy c § a&tk" br& 2trong cac dung'dh h n h p acidv, i cac

n'n g, kbhac nhau (Bng 33). Khuby t lién t ¢ h n h p trén trong 20 phat (khi

t £tn'ggankhy, khi "hée HAp o hluhDngyl ngam 1:20 (khi
| “@g [y ca: khi ° hg@ung cch). Sau khi khty ,  t’ e bai pff&phn dung
dchchaHAphoatanvagimvy c & Iy «
2.24. Thu collagen tho( Bac 4)

V[ycasauxlyacid( B€c3)ti/jptc ‘ltavi . o€tng€ati/p
b g .mcd /I mt'ing ttung@nh (dungiby qudth L/h pH7).Sau
ngdm {y cat h u’ c ttoSy dung cch CH;COOHO5M trong 24 @ . V. it [
ngam khi °~ hg®y cakh i ° hg@ung dchla 1/1Q

Sau khi ngdm y c424 gi v, i dung dch acid CH;COOH 0,5 M, ¢ tathu
I’ ‘& dung dch ch a collagen hoa tan. B t a collagen Bag NaCl &b v i kh'i
| “@g NaG/kh' i °~ hg@ung cch = 10% trongn & L § . , cBif téch lthu
I ‘& collagenthd (phfn K} t a trdag bdng hi © phia trén cc i Hinh 2.1).

L -
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Col | age’'r hod tadll tlon@ dung dch acid CHCOOH 0, 5 M} s au
tinh14 WLhu cl €0l | atqpekhi}cao. L

Cho pHn cdlagen K} t a vao tdi t§n tich (Tr n g ~ rig han t: 14.000
Daltons, chiy ngang: 44mm, cQy dai : 100mm) s au L - ng@&ima t r on
khuby trén may khisy t trong 48 gi (sau 12 gi t hayccH®tifn) . nem
collagen sau tn t 2 gahkhay kimri WIL- ng L§I1limonga&p L -
hanhl * n g cokagen sau tn tichtrénthiftb Fr eeZone 2.5 tY Labec
Vi’ n Hod hc cac hp chHithién nhién, Vin Han |1am Khoa'hc va Céng nghVi' t
Nam. §npn c ol | age nc tLE&omurt [Untutrony i PE kin.

H m h & t €henagolldgent h u’ ¢t @y cal ‘& tinh theo't I
giakii "he&® col |l agmgikhhihg®¥ c&§fuban L

YoMeoliagen= TTC‘VOI ~160%

ly c8§

Hinh21.Col | agen kJt nt sau(tkmgi L ngolklhagg
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Vay ca rira sach,
dé rao nudce

— ‘ . - NaOH 0,5M
Xir ly protein phi |« Thgj gjan: 8 gioy
collagen - Nhiét do: 4°C

' - Dung dich hon hop acid H,SO, 0,5 M + HC1 0,2 M
Xu ly khoang |«——— - Thoi gian: 0,5 gio
- Nhiét dg: 4°C

Trich v coll - Acid CH;COOH 0,5 M
fich 1y collagen - Thoi gian: 24 gi&
Loc - Nhiét do: 4°C
¥
Dich loc chira
collagen
NaCl 10% (theo
| thé tich dich loc
Collagen tho
Tham tich trong 48 gid
| (bang mang cellulophane)

Collagen tinh

S L@uy. T r3nh tr2ch |y v™ tinh c¢chJ] col

A~

H

t4i Vi t Nam

225Nhon oddIMnagent @ hwt ¥ _ a &
2251Xo | T m, u

M u du:nge ksubly SDSPAGE Sample Loading Buffer 1X chooa
bi Jn t€nh10 EBWt . Ti Jn h*-PABE[143. n di pr o

M, u dvung :dibng sdufhagh hdt Nano ki m c€hn
(mXu L« L€ ¢ pha lo«ng 10 | fn v.,i PBS
tamv . i | T3000 ygsauscpmitt hu k/JtR ta, a _, a Vv, i - PBS
10 ph%t, svaui LlI- d3000ytgEaud phatthuk /ltt, a. B~ s L
SDSPAGE Sampl e Loading Buf f-&Db,si@uantrongi p h
15 ph%t LW t§i h,a tafmn pthz ch hv'p anXWy I
trén SDSPAGE[143).
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2252Thvy ph©n protein b ng trypsin

Sau khi ERAGE,did SaDSv~ " o kJ/Jt qul Li n
gel v c dut c8c btng protein quan toOm.
(acetonitrie 50%, NHHCO; 100mM) dung Ad" ¢ fC 3O®ho L Jn khi

h/Jjm u xanh c¢_ a otoma'scsi ehuBm Gung aceton

l o4i n<€e ¢ trong gel trong 5 ph¥%t, | " m
dung d c¢ch kh' ( NHMHCO, Iod ChmM)e°Cot 5@ O gnM45 p
tr€e ¢ |I'"m I'4Ynh ° nhi "t L, ph,ng. Sau Kkt
cysteine trong phon t protein, c8c 1
iodoacetamide 50mM trong NHCO; 1 0 0 mM. Ti JJp tt, cL, . pghe,ln
trong t i 45 ph¥%t. Sau L -dulngnmigds.@dBh gseur

acetonitrile 100% LW Ilo4Yi n€e ¢ trong g
bung dung d crg/ultdypsiy trgndy BHAHCE; 500K, ACN 10%)

va, tr odnYgh hlo&rg 30 p h ¥t NHMGOf5R0 mM cv "b°C s'un:
trong .18Cho JJaygit formic v "0 mXu th_,y p

cu' i c¥%ng |7 1% hlw phoeg. pB®Heya&mgymch
m t "ng eppendon§ dUch.cBi /Jt (acetonit
gel, LW 45 phwt r”“i si°u ©m 5 ph%t. Chi
LHp |'49i b€ c¢c n"y mt | fn n_a, sau L- b’
trong 5 phwt r"sachuyiwg eppéandorf ° b€
chi JJt) . H n h p d ch chi/JJt peptide L ¢
peptide L€ ¢ | oUij mu i bng c¢c, t .Ziptip

2.3. ChjtYb mangt h p carragennan/collagen/allopuinol

Canm t ° hg€arrageenali «  xré vachib vao cc co6 m 100mL, thém
40mL n & cdivao ¢c. Khusf h nh ptréen may khy t L'ngthigianhitt
t Un8°C trong 15 Wigwidung d8 & h BQ°C, hh dung dch
chil tt gel KClvakhubft t r ong MBungpdo ¥Wind it . Whau i h n
h plUhnhit | ghong (Cc A).

Hoa tanm t ° hg€ollagenl’ «  Xrf rong’dung cch CH;COOH 0,5 M,
khuby trén may khisy t (¢ ¢ B)tU nhi t | phong
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Hoa tanm t ~ hg®LP L' «  xn®onglding dch NaOH 0,5M, khby trén
may khuyt (¢ ¢ C)tdnhi t | phong

nNttcc(Cvaocc ( A) ~ adang dch @). Khusy ¢ ¢ D trén
may khwy t (400 vong/phuty r o n g 3 0durm kicdh (B) vaaburet, nht
t L W} dung dch (B) vao dung ‘@h (D) (vit ¢ . B mL/phat), ki h p
khuby “ ig héatc , Baov it ¢ , P0.000 vongshat Ti/pt c khnuby h nh p
trén trén may khiy t trong 60 phat(t' ¢ . B00 vong/phat) S a t hlp:
L& L ° Mngthdav, it ¢ . R0.000 vong/phat (3fin, 10 phat/Lfn). Cu i
c ¥an‘ghthpr a detgia” Wolay  hrhhi °tn °~ ¢ dhawmatigeh p
(B[ng 2.D.

c8c

Bing2l.T° |~ th nh phfm wg tC&/C/MmPp u
STT| K2 hi ‘mi n Carrageenan (g Collagen(g) | Allopurinol (g) | KCI (g)
1 | CC9550 0,095 0,005 0 0,001
2 | CCA9915 0,099 0,001 0,005 0,001
3 | CCA9735 0,097 0,003 0,005 0,001
4 | CCA9555 0,095 0,005 0,005 0,001
5 | CCA9375 0.093 0.007 0,005 0,001
6 | CCA90105 0,090 0,010 0,005 0,001
7 | CCA9553 0,095 0,005 0,003 0,001
8 | CCA95510 0,095 0,005 0,01 0,001
9 | CCA95515 0,095 0,005 0,015 0,001
10 | CaA5 0,1 0 0,005 0,001
11 |CoAS5 0 0,1 0,005 0,001

2.4.Ch/lt% h&k t" h p carragennan/collagen/allopurinol

Cacmu ‘lcehvq bt €hnmgh €©hn g bphng pin 23.S d ng
chiittb gel KClyvi  h * mg 1%.€

ntt (ccCvao(c A) ttung deh€D). Khby dung dch trén
may khuby t (400 vongphut)trong 30 phatn™ ¢ ¢ (B) vao buret, nhgi t i}
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dung dch (B) vao dung'@h (D) (vit ¢ . B mL/phat)k/l h p khuby ™ g hoa

t ¢  Eaov it c , P0.000 vong/phufTi/p t c khuby h n h p trén may khby t
(400 vong/phut)trong 60 phuat.Sa u, lng héah n hp vi t ¢ , 120.000
vong/phat (3§n, 10 phatLfn). Cui ¢ Yanhgn,h pldung dc h  r petri L Wla
L-ng L8 trolhgh nsgafn LH-§nthi [ +4rPQ trokghtti} b
FreeZone 2.%LabconcoM:) t4 Vi’ n Hoa h ¢ cac hp chd thién nhién, Vin Han
lam Khoahcva CéngnghVi t Na m’ dcécust sfh g%n dthg b t (B[ng 2.9.

Bing22.T |~ t h™" nkh2u phbd§ It f th p Car/CALP
STT|K2 miX bu| Carrageenan (g Collagen (g)| Allopurinol (g) | KCI (g)
1 ACC195 0,01 0,09 0,005 0,001
2 ACC1910 0,01 0,09 0,01 0,001
3 ACC1915 0,01 0,09 0,015 0,001
4 ACC2810 0,02 0,08 0,01 0,001
5 ACC5510 0,05 0,05 0,01 0,001
6 ACC6410 0,06 0,04 0,01 0,001

25.Ph€ehng ph8punghi °n c
251Ph_ _ng @h &N tokt (SEM)

Hinh thai, &l tric ¢amang va Btf h p Car/C/ALPL ‘& quan séat va ghi
[nh trén thif b hiw vi L'int q u ®{ ng tphatekl (FESEM) (FESEM $4800,
Hitachi, Nrd B[n) trong moit T neg  k hQVi b K: thud nhit _iEVi nHan
lam Khoah ¢ va Cong nghVi t  Na mc khiifn®anh, i lcgh m tl p
pl at i nWkmngrbg 2 £ h trét lRmHmMX.
2.5.2. Ph_ _urBg hp isi@®g(DLSE n X

Cac Kt f h pCar/C/ALPL ‘& xacl'nh phan bk 2 ¢ hc Hié@thip b
Zetasizer Ve 620 t1 Vi nK: thud nhit _ ik Vi n Han lam Khoa'hc va Céng
ngh Vi t Nam. Thif b ding mt h quang hc g’ m 1 nglin sang laserda ban
d¥ ¢ :c stng32m va cong skl 10 mW, van ph L' & 2 ¢ h c Q,6mnei 6
um,van ph L o J/jzetat -200mV JJL+200mV.
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2.5. 3. Ph_Yh@ngngeilbignp Yilfouarier (FTIR)

Ph h ng ngdl bi/h " ilFourier (FTIR) camang va &t h p Car/C/ALP
I ‘& ghi Rag thit b ph A" ng ngdd bi/h ~ ilFourier Nexus 670 (Hoa & td Vi’ n
K: thud nhit . iEVi n Hanlam Khoa hc va Coéng nghVi t Nam. Cac iy ‘lc€
quét ph * vong ph t 400 cni LU 4000 crit, v i, phan gfi 8 cm', S Ifn quét la
3240fn.Ph FTI1 Rc L €hidlbhdy€n® cong sauphknical « b
khong khi (khi ghi ph* dthg mang) hebnQ KBr (khi ghi ph * dthg H).
2.5.4. Ph_ KinwgiaXXRDp nhi

Giln ™ bhj u x{tia X ¢ a cac Bt nanoCar/C/ALPL ‘& ghi trén mayD8
ADVANCE ¢ a hang BrucketYd KhoaHoéa hc, Tr'@ g U h ¢ Khoa hc t
nhieni nUhcQucgiaHaNivi _br@yo003t 5°WUh7¢ nhit L
phongyi a'nng.t L
2. 5.5, Ph_ M g hgpgbhég yw san(B3$Cla phan tich nhM khX
| 1ng (TGA)

Giln ¥ DSC ¢amang va Btf h p Car/C/ALPL ‘& ghi trén thi} b phan
tich nhit DSC131 (Setram, Phaptt Khoa Héahc , * i g @€h c Khoahc't
nhiéni nY h ¢ Qu c gia Ha Ni trong khdng nhit . €. nhit . £ h , njg200L
°C,fc , Hianhit1l0°C/ ph¥%t nagntk hBe hl on & h®/hmg L
40 mg chbv@o chénlagnhdm trong thif b DSC.

Giln " IGAcawdliuhtt h pCar/C/ALP(AC C) ° clghe trén thi}

b phan tich nhit DTG 60H Hi Khoa Héahc , "W g @hc S Em Hahi

trong khdng nhit . € nhit . i h, ng600°C, fc . Bia nhit 10 °C/phdt,
mt i  ntgr & h &Ginn'ilGAhcac ol | a'ge n ofii € ©h , djge00L
°C,fc  fianhit10°C/ p h Yt | ngkHinii.tthr €

256. Ph_ _ ngYmplth8tpnge i ki kit (UV-Vis)

S d ng thiT b quang ph UV i Vis (Cintra 40, GBC, M) t4 Vi’ n K:
thud nhit _ill Vi n Han 1am Khoa hc va Céng ngh Vi t Nam L'Wxay d ng
I’ “eng chuqr allopurinol trong cac dunga h mlvadungcc h Na OHnph x §c¢
hi usitHimang va'nn g, a’l | o p u'rcigifn phéngt'c@c muvd liut h p
carrageenan/collagen/allopurinol trong camgldc h’ mlpH khac nhau va trong
dung dch NaOH.
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2.5. 7. Phackylvgg hih 8o nsg cao (HPLC)
Ph€hng dpgkpléhghis ntng cao t( HPHL€Hng “p hng
t 8ch tr omglaéh] npgh av "L p haatrong otdatchilech L «c L €
phon ¢ hiidég tid@han heb m t chil | ng ph 1én m t chll mang eh hay
m tchd ma n gc bilhdinhib?8g lién K} héahcv icac nhomchchu ¢ h.
Ph€hngdkh&phits ntng c &ocaqmRAlaen (trong
c § oQu K i chilf tachkhac nhau t vy c&)L” ‘& th ¢ hi n t9 Vi’ n Kiwsh nghi m
an toan v sinh thc pMm qu' c gia. MU ¢ o | |’ a goa tan tibr@cid acetic
t rcekhi ghi pi s k'T HPLC (p h€hng p H.EP.QT.046 va
H.HD.QT.112.
M>u phan ticts d ng ¢t Zorbax EclipseAAA va h th’ ng HPLC Agilent
1260. H dung mdi: Dung mdi A dung dc h" mINaHPQ, 40mM; Dung moi B-
h ACN:MeOH:H20 = 40:45:15 (theo Wkich). Nhit , €t 40°C;fc , Hong
1mL/phut.
258. Ph_ _ nldim dpSDERAGE
nin di trén gel SDSolyacryamide (SDSP A GE ) ,c thic®i n theo
Laemmli[143. Qu § "t r ¥ nchthid@i n v i gel acrylamide 12,6%. K
thud SDSPAGE cho phép phan tach proteinadtrén chiy dai mch polypeptide
hay noi cach khac 1a @ trén khi ° hg®han't. Wh " m cLli@ nay, §n s
dng sodi um dode t\rdteinshuyrivQchil ériic ESIvE b IH |
tich am't I thuch theo khi °~ hg@masgo-c h ar g e ' ntch anot) .thudn |
theo khi “hg€Egitplod b nh “mg€a i t Fr hquw§ "hdi3 nh |
Ph€hng @ tVJghanh# ghong Héa sinh proteinvi n Céng ngh sinh h c,
vi n Han l1am Khoa'hc va Céng nghVi t Nam.Thi/l b va hoa chil cho SDS
PAGE do BieRad (CA, USA) cunglsp.
nWkiWh tra K} qul tdch chi} colaagen, caclm g € t rhu n® bag
Coomassie Brilliant Blue (CBB). Sau khi. i dung dch nhy m [0,1% (w/v) CBB,
30% (v/v) methanol, 10% (v/v) acetic acid] trong 30 phiip b g € t D§ L €
blagdungcchty [ 30% (v/v) met hanol Jhkhie®W( v/ v
quan étthy ¢ § cproteih.hgnh pfn vacacdungd h'ml cho ph<€hng
SDSP A GE’ clirigh bay trong Bng 2.3.
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B! ng 2.3.Thanh plin va cac dung'd h" mISDSPAGE

2 mL: 0,5 mL TrisHCI 0,5 M (pH = 6,8); 10 pL SDS
Gel gom md 5% 10% (w/v); 0,35 mL acrylarde 30% (w/v); 1,3 mL BDO;
20 puL APS 10% (w/v); 2 uL TEMED.

45 mL: 1,125 mL TrisHCI 0,5 M (pH = 6,8); 45 pL SDS
10% (w/v); 0,9 mL glycerol 50%(v/v); 1,89 mL
acrylamide 30% (w/v); 0,55 mL 40; 30 uL APS 10%
(w/v); 3 uL TEMED.

Gel phéan tach 12,5%

60 mM TrisHCI (pH = 6,8); 2% (w/v) SDS; 25% (VA
n° m mXu 5x glycerol ; -indrcagtoethamd; 0% (v/
bromophenol blue.

b-galactosidase (116); albumin Hhiythanh bo (66,2)
Thang protein ch{y | ovalbumin (45); lactate dehydrogenase (35); endonuc
gi i hth (25); lysozyme (14,4).

259. Ph_ _ mszr KkH § m azuwea kiXghY¢nanoLC-MS/MS)

C§c pepdahdadtanL @r ongdf DT mélc @ ctPpwvaw = L
ctsb kT itcatianonthh (SCX) (LC package, Dionex, Ha Lan)it ¢ | L
dong ® ¢ | /Wplékstach lchiQuth nhdl . Sau L -, c8cEfept
r a gii b2ag gradient amonium acetatei n g, tL1 0 M/ 2M (10 mM, 20
mM, 40 mM, 60 mM, 80 mM, 100 mM, 200 mM, 500 mM, 1M va RNsau khi
lo4 mu i v " H téh ¢tlC18 (LC Packing, Dionex, Netherland), cic peptide
I ‘& n vaoc t ph afo C18 (RP) (GraceVydac, Hesperia, CA, USA) #ac pha
L nggmO0,1% a&idf or mi ¢ _t fdung dc h nmEA) va aid formic 0,1%
trong 85% acetonitril (dungd h' mL B) . Sau LLeragichogept i
gradient tuyh tinh ¢a dung cc h mIBt 0 % /hn'100% yit ¢ . dong 0,2
el / ph¥%t trong 90 phbvt.

Phan tich khiph 'ngthi “E®chinbuagthilb t ¢ c/TOF phan
m{nh MS/MSs d. ng thiT b ABI QSTAR®XL (Applied Biosystem/MDS SIEX,
Ontari o, ~ cCtanmgddga hion’n&neESI. Thif b MS ‘Lt @h hanh
ch]l, i on d@h'mdip phun 2,5 kVPhm vi quét ca m i My _Uat
400N L1200 amu, ph3nanfinh MS/MS Igca bason peptide @G chdl
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mthh ntitrongm i 1 gidy.Ph MS v~ MS¢ giid v xely * chL, IDA
(Thuthdo ph thuc t h® ngc Clikm b ilbEn mQn Analyst QS (Matrix
Science Ltd., London, UKPr ot edtimkifn€t r * m licutWNCBIprot.
Ph€hng “mh/p panhlég@hongHdba sinh proteiri vi n Céng ngh
sinh h ¢, vi n Han Iam Khoa'hc va Céng nghVi' t Nam.
2.6. Gili phong allopurinol t mang va Ht t h p Car/C/ALP trong cac moi
t r @ pH khac nhau
2.6.1. Xay gkn g ytg chu n cva allopurinol trong cac dung @h pH khacnhau
26. 1. 1. P h _ yneahpi ntowa allapirindl frongdung dé h MnlpH 2
pH 2 | 7  ppgH trangdcmadid t y\Wxaynd n g ° dig€ho ¢ a
ALP trong dung & h’ mlpH 2, t/h hanh ghi ph UV-VIS ¢ a dung och ALP
trong cac dung'd h’ mlpH khacnhau trong khpn g . ©séng 200 400 Wm L
X § cn hl, dséngpth ¢ ¢ Ylema) G aALP.
Phadung d° ch:@anchintpxeic 581§ KCI cho v~ o t
m ¢ MmO« L€ ¢ r 'ya kshlc hv "v imL-msdg Bn bdseldad L W
KCI . Stkém1,22mLdung d  ch HCI L Hc . Th°m n
m . ddc LQu, Dblo qulfn dung d ch L m trong
Can 0,0068 ALPva hat 100mLdung d° ¢ hc hlo nv “poHnlc2 ¢ 2
L« L€ ¢ r a sUch Vv 'c slblyn knh§y (kch ucblyA)t.. nv
li°n t_c tr°n m8y khubly t ¢c L, 400 v,k
trong ¢ ¢ tanmbhd]8ch Lbly BE€cc csHBYOkh? .
-C"¢c th. mldunmgsatd 5ch trong ¢ ¢ A.
-C"¢c th., 2 (phamlddouwnngg dl'/c2h) :t rHoWlg 5c °

dung d ch L " m pH 2 L« pha ° tr°n.

-C"¢c th_. 3 (phamildou«ingg di/c3h) :t rtoUmg 5 ¢
dung d ch L' " m pH 2 L« pha ° tr°n.

-C"¢c th. 4 (phamildou«ingg di/c4h) :t rroUmg 5 ¢
dung dan el LR L« pha ° tr°n.

-n/jn ¢ ¢ th 5 (pilauhg«ngch/ 5Yo0ong¥ic
mLdung d ¢ch L m pH 2 L« pha ° tr°n.

-n/jn ¢ ¢ th 6 (pauhg«mngch/ &) :0nkgYic
mbdung d ch L' m pH 2 L« pha ° tr°n.
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Ti Jn h” hh Ueihss AgPheong cacdung d° chtroig m p |
kho[ng b€i406 -mm RWOx8c L nh (@, ALPAa- ng |
Kifqut hucl ®&nghpth ¢ c Yl aALP trongdung dc h’ mL

pH2n h€ s au:

Trongdung dc h' mlpH 2 ama= 274,98 nm.

Md  duang caALP trongdung & h' mlcépH2 x$d It heo ph€
phap thém chyn.
2.6.1.2. Xay g{n g yig ché n cva allopurinol trong cac dungld h MnipH 7,4

pPH7 , 4 t @Hmoggdchrut . T<E€hh€ t/nKanh xaytdhg
I “ehg chu§r ¢ a ALP trongdung dc h' mlpH 7,4 Md _ duang ca ALP trong
dungdc h mlpH7,4L&& x8bt Fheo ph€ehng ph&p th°m

Phadung dc h mlpH 7,4 Can 3,816 ¢gK( 0/ va 0,878 g NaOH vao
¢ ¢500mL ch a gb 300mL n & cdl nHc ¢ 1én may kuby t va tih hanh
khuby lientctrén may khnyt ¢ . 800 v . n/p/ & fhégtcHiing ¢ c
tan . Chuyd dungdc h v~ onhim3c®m00mLL t h °crkl AESO0mL.

Ld QI.bfo gundung dc h” mlirong’l th y tinh s&ch, tranh anh g tr cti/p.

Can 0,0068 ALP va hat 100mLdung d  ch cthom vp'Hb 7c, 4c
mLlL« L€ ¢ r a sUch v~ sbly kht (c”  c A).
khubly |i°n t_c tr°n m8y khubly t ¢ L, 6
thu ¢ trongncl & tatehfgeé pdmacel t«ng°uh” nm,

Ti Jn h” nh -\gihs ApPhtiongd¥ng d° ch tiongn pH
kholng b€ 1409 mgn ZOM x8c L nh HegdcC., & - ng
ALPtrongdung d ch. L " m pH 7, 4

K/Tqut hu chbee soéng b th ¢ ¢ Ylg aALP trongdung dc h™ mL
pH7,4n h€ s au:

Trongdung dc h' mlpH 7,4 .2= 276,69 nm.

Md = duang caALP trongdungc h' mlcépH7 , 4 ®mBct Heo ph€
phap thém chq.
2.6.1.3. Xay gn g yig chén cva allopurinol trongcac dung @h NaOH 1M

Pha dung d c¢ch NaOH 1M: COn ch2mh x8c
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n€ ¢ cblt mll& ¢ c500 a nsHic hc "vc' Is°bhy nkShyt .k |
h“nh khubly |i°n t_c tr°n m8y khwbhly tt”
tan hJt. ChuyWn dung mt, cthh°vm on@®3cn hc Hit' nl
m ¢, | dc LQu. B[Fo quln dung d ch trong |
Can 0,0068 ALPvahat100mL,dung d ch NaOH 1mM cho
L« L€ cvi ablyd&hm? (c” ¢ A). nHt c c | °n
li°n t_c tr°n m8y khubly t ¢ L, #8400 o, 1
trong ¢ ¢ tan hJt. Lfn I €t L€ ¢ pha | o.
TiJn h” nh -gihs Apthtar othy dung d ch Nac
kholng b€ id09D- mgn 2200 x8c L nh b®Jyccs-ang
ALPt rong dung d c¢ch NaOH 1 M.
K/pgurx § cn hl, dséng i th ¢ ¢ Yl aALP trong dung cch NaOH
1 M A= 277H898 nm.
262. XBkh M ihg al | opamangizotyh fCar/C
X § ¢nh Bi u stHl mang thic: Can chinh xac 0,05 g cadénvd Ii ut h p
I « “dcEtbt t r c@ho vao cc 250mL c6 ch a 200mL dung dch NaOH 1M
vatih hanh khsy t lient c48gi v it ¢ , #00 vang/ phut.
Sau khi khisy 48 gi lién t, ¢, hat chinh xac 1énL dung dchti/h hanh ghi
ph UV-Vis. Dung dchn ° u t’rc §hnph W Vis. Thi nghim Tcép 14 3
IFn 1By gia tf trung binh.T s lfu t hatrédgh UV-Vissda v~ o phe€eh
t r 3 nig hX¥Eg a ALP trong dung cch NaOH 1M va Bag pHfn mQn Excel,
ti/n  h " nm hx §¢ nglALP &'& mangb i Car/C.
26. 3. DAFE khX L1 hg thuXc allopurinol giti phéng  vot liMi tY hip
Car/C/ALP
Can chinh x4c 0,054LPc ho v~ o g 206mLmunghdc lh’ mL
Ti/h hanh khtyy t lién ¢ trong 2 ngay trén maghuby t v i t'c 1400
vong/phat.Ghi ph UV-Vis ¢ a ALP ° cac nn g, Khac nhau Bag céach thém
chu¥y (cach 1 gi x § cn hl. h " ngthdi c& In). C thwsau khi khusy 1 gi , hit
chinh x&c 10nL dung dchti/h hanh ghi phUV-Vis, E'ngthi b% t h°m v = c
mL dung dc h’ mL
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T sliu thaotrépBUV-Vis,da v~ o ph€mgcchtcra® nh

ALP trong cac dung'd h’ mlva Bag pfn mQn Excel t a xn§hc ~ ¢lam
| “@gALP trong cac dugdc h'mL L - .

Gili phongALP t cacmang vahtf h p ‘lc@ chin "ilv i cac md
vd li ut h p CafC/ALP trong cac dung'd h’ mlcopH 2vapH 7,4 Mt ° hge
nhil ‘ntivd i uf hp ‘lc€ L €a v~ anL tdungdo b’ mR 876C va tih
hanh khisy t liént ctrong 32 gi v. it ¢ _ 400 vongphut.

Sau khi khiiy 1 gi , hat chinh xac 1@L dung dch ti/n hanh ghi ph UV-
Vis, E'ngthi b % t h° mmbLwing dcth- ml1 0Sa u Ldb- #uang
dungdc h "lt'«c § ¢, ¢ B0omay G @aALP cac dung'® h’ mLKh i ~ hg€ a
ALPL « figiph-"ogt Z®h t heo  nykhdh qa@ALR trodgnchc
dung dch copH 2vapH 7,4(t €hmgvi m* ngdchrv@ong dlday pH 2)
varutnon pH 7,9).

PhHn t ALP gi[i phongt cacmuvd liuf hptdthi W)L e
tinh theo cong thc:

% ALP = —.100%

Trong®%kKhi mg8LPtrongmut hp bfan L
Map:- Kh'i * hgBLP giliphéongt m@aut h ptdth i W i

2.7.Th" nghi minvivos d ng httt h p carrageenan/collagerallopurinol trén
ch WE hg va (chut b3 nhgvadhe lc@m phac mk potassium
oxalate)
2.7.1. X8c ItRFmhh cmp cva hut tY hip
tr°n chuit L_t1tc tho nghi Mm
2.7.1.1.nX 1 hgnghién ou

Chu t nhbtrdag ch ng Swiss (182 2 g & s d /@ trong nghién_au nay.
Chu t khéng b hth chjvQth ¢ £ n _ ovd' n gn, ‘& Hudl trong phong thoang
matv ~ [mlblo th i gian sang/ti 1a 12 gi . M i quy trinh th ¢ hi n trong nghién
cunaytuanthl ¥an gngtd® c ht m sd:ncg, ng vt tlsi nghim ¢ a
H cvi nQuany.
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2712Ph_ _ng ph®p nghi °n c
* Pha do lizu

Ti/nhanhdof t heo ph&hP&Slprhugnpg cn " [@4.(C2 01 4)

thwcho 2 chut U n g~ nd:th i liQu duy ntdl 200mg/kg Ht f h p Car/C/ALP, theo
ddi tinh tthg ¢ a chut trong 72 gi. KJT qul 2 chu t nay khong cR va khong c6 Hi
hiunhim  E. D chanf tdi,tip t ¢ s d. ng 2 chut ti/p theo va cho i chu t
u ng liQu duy nidl 500mg/kghtt  h p Car/CALP, theo déi trong 72)i . Do chut
khong chi} nén chiing t6i fp t ¢ cho 2 chut khac Gng m t liQu duy nitdl 1000 mg/kg
h4{ h p Car/CALP va theo dbi 72 giti/p theo. Sau 72°gj d 2 chut trén khong
ch/} nén chang téi fp t c cho Ung liQutanti L at hcp Car/CALP la 1500
mg/kg trén 2 chu nhabtrahg khéc, theo ddi tinh thg chut sau 72 gi. Sau 72 g,
chu t khdng co dii hi u nhj m | & hay ctif nén chang téi chid s a_rc ¢/p thee

* Pha tho Li c tinh

30 chut nhab ° & éRia ngu nhién thanh 3 nhom (mnhdm 10 con). Chut
‘“mi nh aungiEf hpCar/CALP  céc |liQu duy nii 1a 200 mg/kg,
500 mg/kg, 1000 mg/kg va 1500 mg/kg. Theo doi tithgrhim B hdbt [
chi} trén chut® cac nhom trong th gian 72 gi. Saul’ ; chut & @ thut
Ibfgan,tkth v~ W. 8 ah Blin &Y ti\iva v thw
272X 8§ dn hiicl t 2 n hyngli§ ava i ttY hi p carrageenan/collageallopurinol
trén chut (I tho nghiMn
2.7.2.1.nX 1 hg nghién ou

30 chut ¢ ng trdag ch ng Wistar (irn g * rig €70240 g) do Trung tam
n,ng vd, H ¢ vi n Quan y cung lgh. Chut & ®ubi trong phong thi nghin
thoang mat vi chu k8 sangfti 24 gi va khéng kh chjth ¢ £ n  widng.n €
Chut °E €L ©ghongthi nghim t{akBith nghim57 n gWay quen
v, iméitr “@g mi. M iquitrinh nghiéncutudantht heongté€ chtm s -
s d n g, ngvdthinghimg¢aH cvinQuany.
2722Ph_ _ng ph®p nghi °n c

Chut K d@ia ngu nhién thanh 3 nhom:

-Nhém 1 (n=10): nhém chg, chut " EeRoln g . e i sinh ly.
- Nhém 2 (n=10): nhém'trl, chut "B wnghbdf h p Car/CALP v, iliQu

200mg/kg (ch a 20 mg/kgALP).
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- Nhém 3 (n=10): nhém tr2, chut " & ®€nghtf h p Car/CALP v, iliQu
1000mg/kg (ch a 10@ mg/kgALP).

Chut “E€hoangh&tf h phang ngay vao 8 gisang Bag d ng ¢
chuyén ¢dng cho chut u ngthuc. Chut “Eéoulungthicvaun g , ain i
sinhlyv. ithwt 2 ch t €hng InEtha2pgti\irag). ( 0, 1

Theo dbi tinh téhg chut trong 10 phat, 30 phat, 60 phat va 4 d¢ifu
tién va theo déi hang ngay trong 28 ngay lidp.tNgay th 29, chut & @
thud WLS nh  glin & U thiiva vi thAgan, thth va lach.
2.7.2.3.Céc clxtiéu nghién ou

Tinh tithg chung ca chut: veh g, Y, tinhth g | Forbig A s phat
trivicanb g . ¢ vAQuing Htf h p. Cacchs n " vy cthe® dbi 2 th m t Ifn.

Ch's huyfhc:S | “@g hing du, nn g, Hemoglobin, s | “@gbth
cFu, cdng thc mau, hematocrits, cac’'ch h'ng du, S | “@g t\W dfu. Cac chs
huyth ¢ ‘lt€ L' § n h c\isa® 14 nga@va 28 ngay sangitit f h p.

Ch' s sinh héa: men gan (ALT VA ASThly t ‘©€hn g ) o ie vame n
creatininhuy} t €hng's.si @&c fe . §lh@ c giisdu 14 nydy va
28 ngay sau'ing it f h p.

M6 h c: Hinh[n h 4 thWva vi thwg, a gan, tkh va lach sau'inghttf h p
28 ngay
2.7.2.4.Phéan tich XIliMi

Can nthg ¢ h Wicdr chs huy/l h c vasinhh - a’ cph@ntich bag
ph€hng ph8&8pgs&°sphiehnfcéodHai hai nhoOn t

Canrh g MAeantibg gan, tkh va lach, cach' s huy/l h cvasinhhoa
I ‘& phantichblag ph€hng pm&p k$o ph&EhmgrediHai hai
27.3.KHosattacdngvahttYhip carrageenan/ coMmdxagen,
gf m nth g i utat/acid uric trong mau wa cac l18ichuit (It tho nghiMn
2.7.31 . X nimng nghién ou

240 chut nhdv trdag ch ng Swiss(can rthg 182 3 ¢ © culige b i
Trung _hgowh HLc vin Quan y. Chut &€ L ©audi Wl phong thi
nghim1tfn tcr €& hi gO©y asilurhiEan hv 't Lihgg.IChugi § t
khong b hth chjvQth ¢ £ n | owd’'ng tro®) qua trinkhi nghi m. M i quy trinh
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thinghim QI t u©n_ ng e oc MtEM "sd-ncg, ng'vd ¢csa H ¢ vi n
Quanyy.
27. 3. 2. PH®ynotnghénou L

Chut ° & dBia ngd nhién thanh 4 nhém nghiéene nh€ s au:

- Nhém 1, nhém chng trhg (n=60): Chut " ®n g . an@ i sinh Iy.

- Nhém 2, nhém chng b nh (n=60): Chut ° & €ng potassium oxalate
iQu 250 Wogt/nkgg ulr i ¢ m8u.

- Nhém 3, nhémALP (n=60): Chut ‘€K u ng potassium oxalattQ 250
mg/kg, sau 1 gicho u ng ALP 30 mg/kg.

- Nhém 4, nhém nanrdLP (n=60): Chut ° E #ng potassium oxalatéQ
250 mg/kg, sau 1°gicho Unghttf h p Car/CALP 30 mg/kg.
273 . 3. Ph_ _ ng aqpdurf pén gxe pghNink n g

Chut °E€ho Ung dung tch Potassium oxalaté Qi 250 mg/kg vao
khoflng8gi s§ng h~" " ng ng"~ vy, . atFé edaocngmsh(@Len[d5.p h § p
Chut °E #ngpotassium oxalatéén t ¢ 7 ngay, ngayth 7, mtgi sau khi
U ng potassium oxate, chut °E €ho ung ALP [iQ 30 mg/kg,ht f h p
Car/C/ALP liQu 30 mg/kg (tinh theALP) hotb _re®uisinhly., cacthi Wh i
1gi,29i,40i,89gi,16gi va24gi sauungthichdb _rcedisinhly,
10chyt° mi nh omyti€ Lat Mm&mcchyt, lytamyit c 8000
vong/phattrong 10 phat® nhit . £°C v ¢ |hE® * ng &id uric blag may
sinhhdat L, ngtd Vi nnghiéncu Y’ chi© H cvi nQuany.
2.7.3.4. Cac cEsXnghién ou

Cécchs L& phon t 2 dtacldng°crat § p @an/CALP so
V. iALP LUh n'n g, atiduric mau gm:

-S t h a icanlithg’ cac nhém nghién @

-T [ chu tch} trong qua trinh lam thi nghn

-Kholn g drgeanlh g, atiduric mau trung binh cac nhém nghién a.

-M. ¢ tgEmg, akiduric mau nhémchngbnh (g©y mkt h3n
X § cnh HRag cong thc:

M ¢ tdacidugic =——
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Tr on g N n g, @etiduric nhom chng b nh.
C°ic. N'n g, atiduric nhém chng trchg.
-PHN  t r £ nfm aci@yric au nhomALP va nhdm nand\LP L ‘&
x § cnh theo cong the:
% Gi[m aciduric =————— x 100 %

Tr on g uidae: N n @, atiduric N(hé6mALP (hano).

-S t hdin nlg, atiduric mau gia cac nhém nghién a.
2.7.3.5. Phan tichsliMi

Céac chs nghiéncu ‘lchan tich Bag thud toén th ng ké phu hp trén
phfn mQn SPSS20.0. Skhacbit ¢ - T nmg KE&a kigry ifi<o,05.
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CHh u N&KeTQUI VATHUO LUxN

3.1. Trich ly collagent v[y c¢ 8cngte

3.1.1¢ n h ehg oa dung déh kiZm M xoly ¥y cé thu collagen

Cac Hng 3.1va32lakpqu L § n h  gdqudh ¥y cé theo thi gian x ly

vann g, diing dch NaOH.

-T k}qu kh[osat5muhnh pviycd Blng31b3ag tr c quan co tiv

thby mX@ s 3 (thigianx lylaggi)conhiu €wh Lhilnv[ycask h [ ngl €
coll ageéemn tt@®hndi@hagnREmglaghi gi an
- Qua trinh X Iy v[y bag may khiyy

ch Qthuhfihi hraynkhayt

Tc  Khuyln dungcc h"'nlgQ L h hntjchtibixic)n h hnissdong v
may khuyy t , khdng ¢n pHicdnh vy catifki mth igianvacéngss h hn .
Bhg3.ln8nh gi 8 tr ¢ quan vy c8 thGhM th
Kh'i " hg®n|_.. . . ., .
STT| . Th igian x ly (g Kifqut hucl+€
K p [y ca (g) g y(gr) J¥ quf
1 5 5 V[y khong $th
V[y t €hstgh Ingl €
2 5 6 o :
col |l agemit t hu L
3 c 8 VIy skh, ttdh g .~ nd.c@llagen
t hu cth®& h hn
4 c 10 VIy steh, tch g .~ nd.c8llagen
thu ‘lc€t €hngXB€h
c c 12 V'Il,'ysl—bh,trohg,nQn. Tha
red it collagen
T. Blng 3.2 ta thbly s d,ng dung
th2ch h°p nhblt, v[y sUch hJt b, i bXn
tr€ ng 2t Bhndsaegvdung d ch NaOH 1 M.
Bd n@n¥nh gi§ tr ¢ quan v[y c§& dgiheo
Kh'i ~ hg@n . o
STT| . >~ | N'n g, NaOH (M Kilqut hucl €
1 5 0,2 V[y khéng $th
2 5 0,5 V[y sth
3 5 1,0 V[y stch, mQn

hhn.

Q

q

n

C

\Y

Qo
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3.1.2¢ n h ehgcva hén hi pacidll&n xo ly ¥ y cac thucollagen

VIycan & ngtVitNams au kax | L €svax by kign Lce
t/h  h " nh, ca& 8ycti/pith€o( ¢ § cc3bHv. i ¢ Qi nlirich ly thu
collagenl’ ‘& trinh bay trong Bng3.3. CoOthMhBykh'i "h &€ col | agen t
khi X Iy 5 g Wy cavyidung dch hnh pacidH,SO, 0,5 M+ HCI 0,2 M vadung
dchCHsCOOHO,5M. n  h hpic& nn g dling dchacidkhac. Vidy, dung
dch hn R pacidH,S0O, 0,5 M+ HCI 0,2 M vadung dch CH;COOH 0,5 MIa cac
dung dch c6n n g, thich h p cho qué trinh'xly v[y ca thu collageiB3ng 3.3)
Bing33.Hi * u scollgenl €kdri | X b Jbng adiding 8§ oh ng

khac nhau
M>U H nh pacids d ng’ Acids d, ng" b & 4| Mcojagen| Heoligen

b & 3 (thu HAp) (thu oollagen tho) (9) (%)
MXu1 | H,S0O,0,75 M+ HCI 0,1 M 0,185 | 3,70
M>u 2 H,SO, 0,5 M+ HCI 0,2 M 0,450 | 9,00
MXu 3 H,SO, 1 M + citric 1 M 0,043 | 0,86
M>u 4 | H,SO,0,5 M+ HCI 0,075 M CH;,COOH 0,5 M 0,208 | 4,16
M>@ 5 | HsPO, 0,5 M + HCI 0,075 M 0,202 | 2,00
MXu 6 H:PO,05M + HCIO,5 M 0,226 | 4,50
MXu 7 | HPO,05M + HSO,0,5 M 0,210 | 4,20

Qua trinh tb§n tich trong vong 487gilod b, hfuh} “hg@udi tn v~ ¢
ion kim 109 con bé trong collagen, dody,t hu c L €0 | | atigrekhil ¢ c a.b h hr
Hiustll t hu col | agle300% khix Iy Wyca @ hn
h p dung dchNaOH 05M t r o.rc g, dimgdch g m H,SO, 0,5 M va HCI
0,2 M tecd@agunghCH;,COOH 0,5 Mctdéeondabe-
ch n dung dchNaOH 0,5M t r o.r g, dunggdch g’ m H,SO, 0,5 M va HCl
0,2 M ta3wvadungbd®CH;COOH 0, 5 Mc t o i yly dae
nh3n gifm th i gian x Iy v[y c4, g[m ’Ingctdithi r a ‘mgvatiy r €
ki’ m chi phi §n xuH.
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3.1.3 X Bich i Hhh khiXt v " In§ oacakid amin trong collagen thu
Lictphénhip¥yca

nWx § ¢n hll tbhkhitg¢a c ol | agee nh nthipuly d4:& d ng
ph€hng "~pah>8ipt pdn g @ i a Wk §(oBhEWXNN phii cac nguyét
trong Ma. Hinh 3.11a ph EDXcamd c ol | a’gcée muatrinhu lyL/Fe ca.
Tl kh'i °~hg€cnguyéntt r ong c ol th ggeka torigBlhg 34.€

Ngo i c¢8cchi2gnuhy °Gy, tO v° N, trong th"n
c - caéclhguyén'tS, Na wQi rCly Ini &WaCles8&den gt itnrho ntgl
qus§ tr 3 nh]nfdcongtvaornrbng tacs col | agen n°n mXi
L€ ¢ vXn °° ngtlrhcon hh,. | HE ng NdCE vao collagen
tho 1ént i 84,24 %. Ngoai ra, ichthylepidin m t protein trong ¥y ca, t I gi a
collagen va ichthylepidin khmg 4:17 3:1 [146] c6 ch a nguyén't S nén ham
| “@g nguyéntS=0,5%chngt i cht hyl e p’ic&}tna cing colaget €
trong qua trinh cli} tach collagen.

Sau24gi thymn t 2 ch, ngocih2zomte Cng Wy °vi tN, t 1
c . moteini collagenvdr ¢, n ¢ - ‘cNsac wn'gu@l° nvrig S§M H™ m
t 0,50 % x(ing con 0,28 % choBf i c ht hy | teXm ticth im b ph. Juy b
nhi °n, nhNa@l wh c®nti 33,58 %. Sau48i thYn t 2 cHb lhg | o
| “@g NaCl va fu W} S, dyntlon@ m¥ protein khéng conh NaCl va
ichthylepidin (mt protein cha S va c6 trongly ca)

H3 BH.Ph" EDX c¢. a(Apll Il maggem tthyimBWv& ch s a
collagen thgf€)t2ch sau 48
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| €Smg n@W¥y ° n

tt'r @, rco nvg

A . | Collagen tb§n tich | Collagen tbin tich
Nguyén t Collagen thd 24 Gi 48 Gi

C 11,38 40,86 55,41
O 2,23 10,76 28,55
N 1,65 6,91 15,46
S 0,50 0,28 0,08
Cl 50,56 20,87 0

Na 33,68 12,71 0

T ng 100,00 100,00 100

csoalul akghe

Blng 3.5 trinh bay K} gu nghién cu thanh phn acid amin trongcollagen
trich lyt v[y ca h ca dépVi t Nam(KJJ tinh IFn 1) va so s&h v i collagen t
k i i®a tanltréhaacid chi/p xubl t v[y c& chép Trung
Qu c [147, 148]. Theo Muyonga cung @g s [149] va Siracung ¢cng s [150],
“ng $mM@c acaln h “mg@th h/hthanh phn acidamin trong collagen
chiJt xuldl t c§. Aghi®@hHHD.QP.04& (HPLC)h
H.HD.QT.112 (HPLC) (chLl i v, i tryptophanlv © H. HD. QT. 04 6nh ( HPL
h * m’ n¢ e®llagen)cho thoy proteint h u’ ¢ t @y ca chép Vit Nam c6 cha
h * ny chod
serine, a
| “@g i thi methionine, tryptophan va tyrosineFM d % “mg giycirle & cao
nhiiva xiihi ntrong d°d a, x ®Fyrc@ nown t ch y/ trén da ca1s1].
Collagen chi} xudlt Vv[y ca chép c6 Wth a cysteinehorb khong, do s khéac bit
vOm? i ° ng § n@. Collagen chif xukit v[y ca (h ca Chéptd Vi t Nam) co s

khac bit vQthanh plin acid amin so vi cac collagen Wy ca chép khacs xuH

cac ngun v[y ¢ §

mt i

c8c | o i

collagenva 18 acidamin( ¢ h ‘@ah ~ Hg ®ydroxyproline)v. i

threonine, prolineacidg | ut a mi c , arginine,

hi n ¢ atryptophanit gHp nhil trong & c[ 20 amino acid va c6 Yda thanh phn

¢ a collager{148, 149. H" m’ nlg €oacid glutamig arginine véh = m n¢ t@ng

" vai kdllageng a ca Ttnlgu” ¢ B i€Sun va

c ngs [152]. Cacacidaminthify/uy QI c¢c- trong cobV[ycacthen tF
ca Chép4 Vi't N a mihreomihe€39,796), cysteing1,38%), lysine(1,00%),

leucine va isoleucine (0,9 va 0,51%), phenylalania (0,65 %), valine (0,61%),
methionine (0,4 P6).

binhca gl yxin v
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Bd 3.H m | € acidp md §ic t r ong d u(nkg]td tcitmhc ol | fln:

L€ ¢ t h'cv8[yChe®Bp t Ui Vi t Nam

Collagent vlyca | Collagen ¥y ca | Collagen \{y ca
h caChéptd Vi t| Chép hoatan ChépTrung
Nam trongacid[148] Qu c[149]
: . Chh CH
o) 0 0
STT| Acid amin mg/mL Yo th&/1000 Yo th&/1000 Yo
1 | Threonine 1,704 39,79 21 2,05 23 2,25
2 | Proline 0,487 11,37, 110 10,74 115 11,23
3 | Glutamicacid 0,550 12,84 77 7,52 76 7,42
4 | Arginine 0,425 9,92 50 4,88 55 5,37
5 | Serine 0,357 8,34 38 3,71 35 3,42
6 | Alanine 0,218 5,09 117 11,43 119 11,62
7 | Glycine 0,140 3,27 306 29,88 336 32,81
8 | Aspaticacid 0,099 2,31 49 4,79 48 4,69
9 | Cysteine 0,059 1,38 32 3,13 - -
10 | Histidine 0,047 1,10 6 0,59 5 0,49
11 | Lysine 0,047 1,00 26 2,54 26 2,54
12 | Leucine 0,039 0,91 24 2,34 21 2,05
13 | Phenylalanine 0,028 0,65 15 1,46 12 1,17
14 | Valine 0,026 0,61 19 1,86 19 1,86
15 | Isoleuocine 0,022 0,51 12 1,17 9 0,88
16 | Methyoline 0,020 0,47 12 1,17 14 1,37
17 | Tryptophan 0,012 0,28 - - - -
18 | Tyrosine 0,007 0,16 21 2,05 3 0,20
19 | Hydroxyproline - - 89 8,69 77 7,52
20 | Hydroxylysine - - - - 8 0,87
21 | Collagen 0,29 6,77

T Blng3.5cothithby h “mgglysthe cotrongdu col | ageen t
t v[ycah caChép¥ Vi tNamsaukik}tinhifn1thgh hhni sho" mg | €
glycine cé trong collagen @ iy ca chép Trung Qe Qi nay cé thvdo trong
col | agent v[haa h lc&chép Vit Nam con ¥ m t phfn nh protein
khac. Doy ,\W h u' c L €0 | | atink khi} cao th it Jhthanh K tinh 14 2
IFn va tih hanh Kih trat I h " m nig€ gl yci ne/ pKloglinthee t h
Blhg3.6.

r
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T Blng 3.6 nlah thby t [ gi a glycine/prolined ,84 (c6 trong collagen
k/Jtinh fn 2), t I nay pha hpvit | gi a glycine/prolire c6 trong collagen
v[y c& Chép hoa tan trong acid (t g| yci ne/ pr o48ivaed trdng 2, 7 €
collagen ¥y ca Chép Trung (tI gl yci ne/ pr old[Hg. Pépth, 92)
khingnh8adrlypt ophan[}ludn® Hc@gtdpimag co dcrdngtmn k
phfn collagen hay khéngN h ©dy WM h u”c L € o | | a d¢iehnkhik cao, L
collagen tach tv[y ca h ca Chépd Vi t Nam ¢n  ‘Lc¥7 tinh 19 2 [fn va thgm
tich 48 gi L'WoU b, t chl

Blng 3.5.T | céac acid amin (theo di tich peak) trong dlagenkJ} tinh
IFfn 2t h u ct ¥y cah ca Chép¥ Vi’ t Nam

Th '[-[leoI ;ign T flg
STT | Acidamin | gi an| . STT | Acid amin di n
(giay) tich peak I_Aeu peak 0)
(%) (giay)
1 | Aspartate 3,386 2,388 |10 | Cystine 26,963 | 0,585
2 | Glutamate | 7,328 2,222 |11 Valine 29,474 | 0,260
3 | Serine 13,178 0,963 |12 Methionine | 30,172 | 3,326
4 | Histidine 16,865 1,205 |13 | Phenylalaning 33,241 | 0,613
5 | Glycine 17,244 2911 14 Isoleucine 33,647 | 1,967
6 | Threonine | 17,582 1,419 |15 Leusine 34,998 | 1,788
7 | Arginine 20,545 7,184 |16 |Lysine 37,075 | 0,400
8 | Alanine 20,857 | 16,612 |17 Proline 41,984 | 1,035
9 | Tyrosine 24,838 | 1,508

314 nilct r _ ng,"tvdhmithacGutriccva col | agephéh hu L
hip ¥y cahZ ca chép
314 1. PhY biMnigFTAR) ou i

H3 B2l © BMH'R c. a tcion H X¥(gtieknsau 48g)t hu' c L €
t h nh pwvyca. Cothhhch thby van ph hipth LHo t r ©n g nghoatr d a o
¢ anhém NH® s séng 3305,1¢m*. Ng o ~ i Ha ,t v@®mg lhghbip dao
dthg ca amide bt 1, bt 2 va kb 3 Fn "k 18£1650,3 cnil; 1547,91 crvl va
1236,59 crl . ° rCce tih hi u ¢ a amide Bt 1 1a tin hiu ¢ a ddh tric bk 2 ¢ a
chu i peptide va lién B hydro gi a NFH (v tri X) va C=0 (Gly); amide & 2 la
t €ehm@g chongdiagalénk}NIHKIhpvi d ang@ ked ca lién
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k/T CIiN va QH; amide ek 3 1atin hiu d ang U ¢ alién KE NiH kil h p
Vi d agkédcalien K} CIN v~  dgag@ Ak trdc xad ba ¢a collagen
[153]. CAcvan ph hbp th nay ca collagenth ‘lc€ | ©  tnéhh@ ngvin
ph hbd ph ¢ a collagen khacl@7, 150, 154]. MK k h § ¢ ng hah & va ddo
I ng bilh dthg ca GH Tc@m thy ° cacpic 2934,38 cim, 1452,06 cnif va
1337,66 crit. Cac picca dang hodfrv ©  d agobihldthg ¢ a collagen la
thgb h hn, ngNHt d o .Q maycho thsy cacnhom amit tham gia vao cac
lién k/} hydro trong mi phant collagen va, hbp th gi a amit kt 3 va lién K}

CH L _«g mih &l tric xad ¢ a collagenva L & duy tri[147].
: A
[\
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S6 séng (cm)
H3 B2.PhFTI R ¢, a collagen sau thXm
3142 . H3nh ths§gi cmu tr¥c cva coll agen
inh SEM ca collagen thé L, p h - rHgloOID00 fn  ‘lc@inh bay trén
Hinh 3.3. C6 thMhBy collagenco Bl t r Yc  ng i n g girhi® £ n ¢, n
X1 qua nhQi , t r,corhigh dhg ¢ acactinhtivinu i £ n G(ic Bie thih
tréenQmHb) do s d. ng nhi Qu NaCl " I¥mjoaca qu §

S itrong dil tric ¢ a collagen.
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S4800-NIHE 10.0kV 8 3mm x100k SE(M,LAD)

H3 mBB.inh SEM c_, a kBolphlagegoOB@itl £00
Hinh 3.4 Ia [nh SEM ca collagen tinh sau khi ¥n tich 48 gi. C6 thMhby

c ol | a g eakhdngtean N&CBrao dil trac dhg S i L \M hinh 147, 155], ° Bge
kinh $i0,51 1 um, cac’si collagen & trung thanh bds ,  k 2c@Bi 4tuh.€

S4B00-NIHEQOKV 8 3men x100k

H3nh.t®%3h4d SEM8c L, ph-ng LHjalcobDDageéenle¢
khi thXm t2ch 48 gi°

3.1.43.TinhchtnhiMcva col | agemctopiyecah t hu L

Giln “"IbDSC¢a col | agekbn tw'e€hgg cnchd| |' agiehn L €
bay trén HinlB5 v i 1 picthu nhit® 116°C ¥ e3,7 J/g)t €h m@yV i qua
trinh chuyM i trdc ¢ a collagen_t dthg chuyi xoda 3 chiu sang ghg f i cu n.
K/fgu n™ y t @Htn&chsiW ~ilcHl trae thu nhit ¢ a collagen khd tdthg
xodh * ¢ sang #ihg tithg thai cu n trong nghién cu ¢ a CapellaMonsonis va cng
s * nhit 108,97 °C va thu nht cao nitdil® 116,94°C [155].

Giln * G va DTG ca collagen trén HinB.6 cho th) collagenb f n hao
khi “he t heco.  3Bf@L@ncoénhit phanhyc cld® 88,68°C,tn
hao 10,32 % kh " hg@® €hmgvis mii c€trong coth Pedgen .
nhit  phanhyc ¢ UL 334,43°C,fnhao 44,32 % khi ° hg@ ‘€©h m@y i
s phanhygca c¢c8c pr ot ei n, cttr 8 oqhitc ofthdndige o . B €
4 636,53°C, f n hao 34,55 % ki " hg@ €©h mgvis phanhy ¢ a cac
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vongt hhm t r on gcidm®hcvong mongncollagen, schay ¢ca C thanh C®
[156, 157].
6
e s it
S i
E ‘ - !
fg' 0 teneeeen . \: ........... Joor®
> N\ /
8] N
T 100 %0 20
Nhiét d6 (°C)
Hinh35.Gi [n LY DSC c_.,a mXu coll age
T |
g \\\-\ ] lII I;. ‘\.I Ilr.--. _j
s 1V .
5 a0 \.\-‘ ;E,: III I.'I I'.‘ Ill.l' \\-._ lr"
P x’“‘m\ 2 51 sa68eC H'ul I,"I 83653 °C
_ T : V3430
Hinh36.Gi [n LY TGmXu DBPHBGla@gan tinh
3.1.44. NhondiMi col | agegpndytdh u L _

KJI qul L'in di (SDSPAGE) mX collagen cho i}, collagenth u ° ¢1&
collagenIéi Iv.ichui U1l twehm@Qil39val29kDavanchyi b.
Ceng, tlehnig avanph U1 b h@avanph U2, dycd thAQxuk
raagc ol | ageat ¥hhaa(h Ledchép la collagenlod | cé thanh phn 1a
(0203 nticamtchyi trbng collagen la phbi/h* céc Id ca trén
chuib ¢ W ‘@& ttbthanh t lién K} chéo @ a hai mtth alphado vay, khi
| “@g phantgachyibl n h Rwsoviihaichyi Ui ( kgfgoai thang
Lo n°n chkadcBithxac)lCollagen Yy ca la collagen 1d | va bao
gmchui U1 (132,04 kbDa)Uv{Ul34@Eagen W6 kD

ca chépTrung Quc

chuy i U =(@17,8 kDav ~

c | nogyp Wa@ 31 collagen 161 | (loY

(U1)i202)

4J107,4 kDa) 148]. Trong mt tai li u khéc,
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col | a'geich lylt @y ca chép Trung Quw la collagen 18 I v. i 2chyi U1
v: hRi, tronghghankdha U2 ch?2nkDafl8% S~ 1.
khac bit vQkh' i ° hg@hantc a2chuyi U dollagemap tiMa do cac ngin

khac nhau_ca My ca(Hinh 3.7).

100 200 400
times times times kDa

[ e
p
a1 -116.0
. - 66.2
" g . -45.0

- -35.0

- - 25.0

. -18.4
- -14.4
Hinh3.7.K/Jt qul LHAagwe dc, aSDSol | agen
3.1.4.5. Tinh ty acidamintrongc o | | age n dtavryled t hu L _
KJt qul x §cacida mihn tbr38nngh ith ‘€ ISDSPagpkh/Btp
h p ph” kh i 1€ ng d a tr°n ch s° d_ 1]
5 protein thuvdyni{opl|l gratedi ncac- h' s
L -hypothetical protein cypCar_000453ZYprinus carpio]c - ch’ c’ b dt
nhblt (318).
- Protein: hypothetical protein cypCar_00045321, partial [Cyprinus carpio]
+Sprotein’ d i onrK§F735H.1s

+ Whis protein: 318
+Kh'i ° hg@m) (Da): 115674
+ plctith®an: 9,18
- Protein: collagen type | alpha 2 [Carassius auratus]
+ S’ protein trong ch s’ d. l i u: BAGY7
+ ni Wm s° 294 o0tein:
+ Kh™ i D)€ 1®1p52( M

+ pl L€ ¢ 3%4nh to&n:
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- Protein: collagen type | alpha 1 [Ctenopharyngodon idella]

+S° protein trong ch s° d. i u: ADKS3!
+ ni Wm s° @A3lotei n:
+ Kh' i )):€ 038104 M

+ pl L€ ¢ 644nh to§n:

- Protein: collagen alphal(l) chain isoform X1 [Pygocentrus nattereri]

+S°" protein trong ch s° d. 1|li wu: XP_01
+ ni Wm s’ 490t ei n:
+ Kh' i )€ 037928 M

+ pl L€ ¢ §4nh to§n:
- Protein: hypothetical protein cypCar_00006571 [Cyprinus carpio]
+S°" protein trong ch s° d. 1i u: KTG43
+ ni Wm sl10lprotein:
+ Kh' i )):€el36086 ( M
+ pl L€ c5602nh to§n:
3.1.46.NhM i Kimntinhwac ol | agenidipvylea t hu L _

Nhi t . Bi/h tinh ¢a collagen 1a nht . t4 L -nh tl¢ a dung cch
collagen gim xui ng mtn a[137 138 . Xn@ ohitl, Mi/h tinh ¢ a collagen
tinhkhil t heo ph &Nagg vagig$ d15% Co6 thamthby collagen thu
I & c6 nhit | Hi/h tinh® 32,2 °C (Hinh3B Giatrn "y t @rhng tnthli
bi/h tinh ¢ a collagen hoa tan trorapid g, a [y ca ca chép vang nhi _ iB2,9 °C
[136] n h €n gi cdtldygrdhoavan trongcidg avfy ¢ 8§ ¢ h ®plthia %n g
28 °C [137]. S khac bit vQnhi t | Hi/j tinh ¢ a cac loai ca nht _ i & cac loai
c § %8 h ° ¢ ofi thich bBag s khac nhau @nhit | ¢ h Wiamai t€ ng
s ng ¢ a ca. Nhit | Wi/h tinh collagen.ca mts lodi ca nhit il kh&é& nh-e€
h 'ng mbtovacahingsc n ©a K@t 34 °Cva 31,5 °C f0. Collagen
t hu ct &ycah cachép cé nhit . Hi/h tinh kh& cao c6 Khn £ nng d ng
I'fy h a h3 trong nganh cong nglpi th ¢ pi¥n v *© ¢ piiX@.
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Ty 1€ giam do nhot

10 20 30 40 50

Nhiét do (°C)
Hinh38n” th" phln §§nh s. ph, thu, c
c.a collagen v 0o nhi t L.

Tok&t qd vZLUIc t rtinhncBtcova c ol | a geetmhénthipw y ¢4
hX ca chépe ViM Nam ta thy collagen cdi tinh khi cao (> 98%), cba 18Id' i
acidamin va cé ntM i Wi/ tinhkhdcao.lld c ol | a gcesmding LOghA L _

t 0 cAc mu tY hi p carrageenan/collagen mang allopurinat é\ng cho cac nghién
cou tifp theo

3.2. Mang f h p carragennan/collagen/dopurinol

3.21. HiMi st t mang allopurinol wa cac mang Y ht p carrageenan/collagen

3 . 2. 1lynglchyngva allopurinol trong dung @h NaOH 1 M

K/ qu x § cn hl, dséng i th ¢ ¢ Ylg aALP trong dung cch NaOH
1 M = 27598 nm.

D a vFm m@m Excel, t3m L€ ¢ pMPehng
trong dung d ch NaOH 1 . MTlrong £ -8621)6:
ALPt rong dung dmobdlth , Ny OH 1 mMt HL, squhnhg 4
tinhR*=0,9%62( p cho t hbly suyhtmihnd  tdhamgtleom g, L
dungdchNaOH1M¥ _ =277, 98 nm. V3 vdy, c¢- thw
L€ ng chuXn n"y LW ti/Jln hAlPRhrkeh§oc§6&t m
h® @ar/C/ALP.
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3.21.2. X § dmh HiMi st t mang allopuinol cva mang ¥ hi p Car/C/ALP

nWx § ¢nh Hi u stHl mangALP ¢ a mang’t h p Car/CALP, mX1 mang
I ‘& hoa tan trong dungdh Na OH 1 JMhashaghi phlUV i Vis. KJ}
qul X § ¢nh Hi u s mangALP ¢ a cacm mang't h p Car/C v i 5% kH i
ALP (theotng khi ° hg@olyme)xh]tth ¢ § ¢  h ngrottlttegel KCI (0,5
%; 1 %; 2% va 5 %) khac nhalfn " It 18828,35 %; 74,31 %; 46,3 % va 47,42 %.
Cothmhby h " mg KClKeoln h “ ig® rt Jhthi u stdl mangALP ¢ a mang
f h p. Hi uswimang camX mangs d, ng ciittb gel KCl1%c a o  Mmism  h
V. i cac md mangt h pcon K. n Qunay c6 tido 1 %KCI1 ©  h™ngf il €u
'Wt lién K} ngang vi carrageenan va hinh thanh gel carrageenary, i ham
|'@g KCI c a\wamhgel b ¢ ©g-dodteh. & chc ion K va ion nay phan
tan va h gel lam gim kh[ n £ n lgb pth ALP. Con v i h“mnh €hn 1 %
K C1 ° ngiloretb gel thyp lam h gel tr 1énkémlgh v ng.Do L a chn ham
| “@g KCl 1a 1 % cho cac nghién @ ti/p theo.
3.2.2 PhYFTIR cva mang tY hi p carrageenan/collagen/allopurinol

Hinh 3.91a ph FTIR ¢ aALP, CarvaC. Cacvan phllkb tr €ng <cho
I, ng ¢ a nhdm amide_@ collagenxutl hi n* 3294 cni (amide A), 3076 cm
(amide B), 1630 cih (amide 1), 1546 cim (amide I1) va 123&m* (amide Il1) trén
ph IR ¢ acollagen[153, 155]. Quan sat phFTIR ¢ a Car trongHinh 3.9 m t
van ph r ng M trong khdng 30003600 cm' va m t van ph sd nét" 1636
cm®latin hiu d ang héa frvad a o nglbih dthg ¢ a liéen K} O-H trong
nhom hydroxyl trongCar trong khi cac van phy/u* 2950 cm' va 1373 crit Lo
t r ©n g aoihgdkéo din val a ongbih dthgc a lién K} Ci H. Van ph hhb
th, mthh*® 1223 cm‘laga d ang kéd dai ca lien K} S=O trong nhém este
sulfae ¢ a Car Ngoaira, cac van ph” 843 cmi'lHb t r ©n g Jiglahérh i ° n
Ci Oi SG; ¢ ab-galactosed-sulfate trong Gr. M k h § ¢nghoa & q a lién
kJCiCvaaoO Tc@mty" 1036 va 1154 cih M, t van ph * 925 cm' c6 thw
L' ‘& quy cho lién B Ci O ¢ a 3,6anhydroD-galactoseZ2, 109, 160].

Ph R 'ng ngdl ¢ aALP (Hinh 3.9 xudihinvanphgca nhkomtl €ng
choALP: van ph hbp ph * 3165va 3074 cthlko t r €n g nghwatrgda o L
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NH, van ph 3030 cni'| *  dra &éo Hai ca CH trong vong pyrimidinecacvan
ph ° 1765 va 1694 cthlHo t r ©n g _ mghda trd @& éién K} C=0 ca
ket one ngcddiém KILCIN° 1226 cnt va cac van ph® 1476, 951, 878,
777cmtl ©  dray bih thg ¢ a cac lién K CH [162).

——  § 1 4 1 4
allopurinol
- 4
VNH
VYcu
g P Carrageenan <9 o .
B . Ycn
- B
= V, OH
£ OH
= Vso Ve o
= F Collagen e o0
‘Q. =0, C=(
v e
Amide B
- Adea Amide IIT .
Amide I1
Amide 1
L L '
4000 3000 2000 1000

S6 séng (cm)
Hinh3.9.PhFTI R ALP.&LavacC
Hinh 3.101a ph FTIR ¢ a cac mang th p Car/C/ALP v i cact’ | Car/C
97/3, 95/5, 93/7, 90/10 cung 8. ng KCl1% va mang 5%ALP. C6 tiwthby v tri
cacv © rb L't ch@nag nhom cle trong ph FTIRgacacmu m”  ng n~y t
t nhau.N h ©dy, KCI khong[nh nhiy /). danmgcd c8c Hhht m€tg
trong mang't h p. Tuy nhiéncés khac bitnh v imXmangt h ps d ng
KCl 1% Trén ph FTIR mXu mang’t h p CCA973 yi cacvan ph hbp th LHo
t r €ng € hgohdadrg a nhom GH, N-H ¢ a amt b& 2° 3371 cnt, nhém
C=0" 1642 cnT, nhém C=N 1564 cnt, nhém GN* 1229 cnif, CG-O° 1065 cnf.
Nh €y, v ph FTIR cé thithby, trongmangt h pCCA973¢c - t ©hng t §c
gi. a nhom amide trong collagenivcac nhom hydroxyl, amine tror@ar va ALP

rdva mthhh h n | scac mdu con H.
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- CCA973

* CCA955
| CCA937
\

. CCA9010

Do truyén qua(%)

Vo, VN-n

S0 song (cm)

Hinh3.10PhFTI R ¢, a mC8&A t° h' p

Khi tCalCmangALPv  tv®n c@l@ c8&c nh- m L Hc
t.ng phfn b thay L i, ¢, thW nh€e sau:
OiH t_. cBB8d92ch chuyWnmxudma@ 330 h-a tr’
1636cm*d ¢ h chuy @, nhdmMGO1 6 4 2ch™d5 4c h ¢ h uy Wn
1065cm*. V.lil agen: dao L ithgt he@d%4h nhumpmWo
3371cm!, dao L, ng bimnanmi%ngb dcom'dl oth clh6ulyOwWn
1642cm*. MLA: dao L, ng h-l t.r c®mé & hnlkhmyMn
3371cm?, nh-m C=dtitd’ clh5 8d0h uy WnecmX nhdorm@N 1°5 6 4
1226 citd” ¢ch chuywn' S danh chiy&i® 9ri cacwan ph ¢ a cac
nh- ko Ltr€ng FTIIR@amangpth p CCAliéenquanti c8c t €hn
gi. a collagen, carrageenafl.P n h K&n k/} hydro v ' ngtc€kHng t 8c
Cc ¢ gi @a nhom amin vaH trong ALP va collagen vi nhom cacboxyl va nhém
sulfae trong carrageenan.
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Bd 3d.S° s - Mg Hccmreng c,a c8§c nhitm &h pc

CCAt | carrageenan v~ <coll age
No-H, NN-H Nc=o0 Nc=N NcN Nc.o
CCA9735 3371 1642 1564 1229 1065
CCA9555 3370 1640 1551 1231 1040
CCA93%5 3362 1642 1555 1236 1039
CCA90105 3372 1640 1553 1239 1039

Ngoai ra,van ph nhn K t r €n g . myhéa frd¢ a ahont S=0
2360 cni' trongCarcédth gt % i hniivan ph © v tri 2165 cnt trong mang
f hp. Qamaychngt nhém sulfagtrongCar L« h3nh t d¢liiimh t €
V. i Nhém amiel ‘& protonhéaca col | age’n. hKmgcldlegerny L
tris s- nip Er €©ng c hoctron§ mang th-pro scchénh'lch nh .
M>u ch a 3% collagen cé s chuyw dchs singlkb t gc@€ng 8§c nh-m
C=0, C=N, GO 1a | n nHl C6 thwtrong mang'th p ch a5 % collagen, ki
ntng h3nh t hacolagen ¥ Gan \HALP B onthignirl,

Tehn,ph FTIRgamangth pv icactl CarlCvah ™~ m ngABP
khac nhau tréiinh3.11c | n g H phoFTIRIt amang 3 thanh gimv, it |
khac nhau ca Car/C/ALP. Van ph Lk t rg@rcéc nhom crec trong Car,
collagen VAALP trong cacmang't h p QUxudi hi n fyl' _ .I'Cacvan ph Lo
t r €n gl a®hgdi a cAic nhém amid&ong colhgen khdng cé trongh FTIR
¢ a CaAb5 trong khi chunguH hi ntrong ph IR ¢ a CoA-5. Van ph LHot r €n g
cho daol, ng ¢ a nhémcarbonyl trongALP khong xuHl hi n trong ph IR ¢ a
CC9550 . N- i c hng g g cac mhénochcltrongmang 't h p sinh hc
CCAging nhau trivhdentich wan pht h a yt hid yso Vi collagen
nguyén chil, Car vaALP (B[ng 38). n Qu nay cho tlivy Car, collagen vaALP c6
thwt ‘©h n g, i thgucahdng qua lién/k hydrg gil thuy} n ¢ mélf@ong
Hinh3.2. T | CarlCcé[nh "M k hl nWJ/his fragndd; a cac nhom
ch ctrongmangt h p CCAtrongkhisgi a t t noggAkP contht €ng L

truy@Q qua ¢a nhém carbonyl.
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Do truyen qua (%)

H3 n hl BhFTI

Blng 38. S song (cnt) Lo

1

CCA955-3

CCA991-5

2000

S6 song (cm™)

R c. a mtCeapn

tc § ar/€yaAlP khac nhau
t r,€cAgnhém ctc ch y/u trong mang th p

Car/C/ALP
MU 30H, NH, 3ch, Ucn 3c=0, c=c, 5 3c=N, 3s=0,6Ns | 3c=0, | 3co
3amide A 3amide B 3amide s oHU| 3amiden | 3amidem | 3c-c S03
Car ey | 2950,1373 1636 : 1223 | 70| 843
Collagen | 3294 2922’7‘13;152 1630 1546 | 1236 | 00| -
ALP %gi’ 3030, 1476 1765, 1694| 1580 | 1226 | - i
CoA5 gfé%’ 1413 | 1704,1639| 1557 | 1240 11%2%’ i
CaA5 gé%%’ 283’1513;125 1638 1558 | 1225 | 70| 843
CCA9550 | 3405 |, 438’62375 1640 1563 | 1232 11%35;91 846
CCA9915 | 3371 28??,%111 1645 1556 | 1230 11%3%’ 844
CCA9555 | 3370 2822?1;109 1640 1551 | 1230 11%51% 844
CCA90105| 3372 | 2950,1410 1640 1553 | 1229 11%)2%' 844
CCA9553 | 3397 | 2972, 1416 1761, 1652| 1567 | 1237 11%)%%' 846
CCA95510| 3388 292(2”02;116 : 1572 | 1238 | 7°% | 846




78

Collagen o NH

~
l[ J en—co 1\/012‘0/
™~ /ll\ NN \\ H I
H ' (CH2)4P'H3 ;} 0
.7 -0 ~ / i K
— i (CH1)4\H3 “,
: = | ! /’//,/
. = %,
i ; ///
"“HO HO 0S0;
( arrageenan
| o

@M%

HO

S Lién két hydro

T Twong tac tinh dién
S Y \ Allopurinol
o " -N=—N-_ Carlageenan
ﬁ\ 0503
/,’, ol g
- "f// + "\\‘ : K
\ / \(TH2)4NH30 ™ o (CHE)d\IH% .'
I I cn —CO_H / \”
CH——C Cc. H~
| N N
Collagen

OH

H® nh2M,.tlgs [T tMhnGt t §c t r@ACALAM ng t°
3.2.3. Nhiku % tia X (XRD)

Hinh 3.13l1a giln ™ Hhj u xdtia X (XRD) ¢ a ALP. C6 thwthby ALP c6 dil
trac tinh thW, i s xuHl hi n ¢ a géc nhiu x4° 10,66; 12,16; 14,96; 17,46,
20,26 21,26: 24,468; 25,86; 28,26 35,06, phu hp v i ki quf cong b ¢ a
Gurpreet [57].

Khi  clinéhg bif h pCa/C (95/5) va dung 1% dii ttb gel KC| céc
pic,goécnhi u xdg aALP c6 s dch chuyvt ' 8W(Hinh B14). Q@ may cho
thBy ALP I « °~ d&.rf@ng bif h p Car/Cvacé dh g wnhA hinh d hoa tan 158].
Cac polyme vAALP L « t €hng nth&a M h! ng
ki hydro o "hg@ @H n@gc €. 8

wu al Tc §ch € €
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3.2.4.c nh SEM cva mang tY hi p carrageenan/collagen/allopurinol

Quan saHinh 3.15 c6 thAthby ALP phan tan trog mangt h p Car/C/ALP
V. i k 2 ¢ h c khdin® 50 nmi 100 nm.V. i t' | Car/C =99/1 (Hinh 3.15b) va
90/10(Hinh 3.15d), mangt h pco &l t r Yac™ nkglilm s ht mau sang
h hnHKuatén Qmtbmang. MU mangt h pv. it I Car/C =95/5 cocHl
t r oo g@ L h R khdrg xud hi n cac Kt sang trén @mibmangt h p . "i n
v. i m¥u ch a 1% collager(Hinh 3.15b), k 2 ccth4 ALR ghan tan trong cac
polyme camang’th pv, i k 2 cctkkhdhgb® 350 nim.im¥uchab
% collagen: kicht h &&h&t ALP phan tan trong cac polyme & mang't h p
khoflng1 0 0 ninv, i m¥ ch a 10 % collager{Hinh 3.15d): k 2 cchht t h €
ALP phan tan trong cac polymeamang't h p kholng50 nm.

Khi fihaly” mgAlLP@ong mang'th p, hinh thai &l tric ¢ a mang
bhh "M L MK ctka5 %ALP (Hinh 3.15c) co ikt TrigoQu Ll h h n
so v i m¥ ch a 3% (Hinh 3.15€) va 10 %ALP (Hinh 3.15f), Holbi t la nmxu
ch a 10 %ALP, thu c vapolymet €hng t §mhaukn@aPe - x mg h€
kit d @dthghinhkhiv, imd | ILn phan tarrong rh polyme(Hinh 3.15f).

Hinh3.154nh SEM c_, a cGCADR, nghtlt h¥%@LPgel K
(@), CCA9915 (b), CCA9555 (c), CCA9016b (d), CCA9553 (e)vaCCA95510 (f)
3.25.ni bzZn nhiM mang t hi p carrageenan/collagen/allopurinol
Hinh 3.16la giln “ DSC ¢a ¢amang’t h p Car/lC/ALP* cactl CarlC
99/1; 95/1 va 90/10, ¢iittb gel KCI 1%. CothWwthy  k hi  t bng gollagenm |
trong M4 , * ncg€ picthu nhit® kholng 407 70°C t £ nTg | Car/@co [nh
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hehg L My &Bbc tlr ©ncga mAuhmiangt h p Car/C/ALP., ham

| “@g 1 % collagen, khéng quan sabtts b ay _rabfm vas nong clfy ¢ a
collagen. Co ttwd o h ® ng cdllagen qua nhnénthi} b L &k h® ng nx §c L
L. Tuy nhi °n, ndkecbllagert|@nib ga 18 %jolH € chés g

b ay Xhainong chiy ¢ a collagen tkvhi n rd rangfn It 651 °C va 66°C.

n"iv. i mX ch ch al % collagenpicthu nhit FL t r ©n qéng difpc as
carrageenan dlhi n° 134°C.Kh i t £ n’gng ¢ollagen trody b, v tri pic

nong chfy d ch chuym Ién 150°C va 155°C, t @& wignX ch a5 va 10 %
collagen. Nhit , fthan hy ¢ a carrageenan va collageffigi k hi t £ngg h " r
collagen trong 1. C thwv i m@ch a 1 % collagen, nhi | ghan hy ¢ a md
la254°C. Khi t tnhgallagei Iém 5IvaE10 %, nhi, fhan hy ¢ a m4

t ©h mala 250°C va 249°C. Ngoairg" h ~ m ng ¥ % collagen, >l hi n pic

thu nhit® 299°C,t €h mgy is néng clfy ¢ aALP.

50 4

50 4

Dong nhiét (mW)
’
L

100 4
——— CCA991

CCAD55
CCA90105

150

100 200 300 400
Nhét dp (°C)

H3 mH6.Gi [n LCc, @S ng /FALPBY¥%p Car
Quan sat gin ~ DSC trénHinh 3.16va d li u* Blng 39, c6 thAthb s thay
I"inhit . nbng cljy ¢ a cac thanh dim trong cac Mumangth pn h€ sau:
Picthu nhit 1 xudl hi n trongtHl [ cac md mang3 thanh pin -t ©hgn g
v. i nhi t | Hi/h tinh ¢ a collagen. Gia trnay. ng v i mXu collagen tinh khi} 1a
73,01°C. MXu ch a 1 % collagen c6 nhi | i/ tinh cao n&l® 73,47°C, sau L -
/h m¥u ch a 10 % collager(nhi t L, bi/h tinh 66,37 °C) va mX ch a 5%
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collagencé nhit _ Hi/h tinh thgd nHE (61,19°C). n Qu nay cho thy mX 5 %
collagen c6 st ©€h n gnththg§ ch_th carrageenan nén nhi . Bi/h tinh ca
col | ageimhi@ hlaln L

Picthu nhitth 2 téngiln © DSC ¢amang h pCarfC/ALPt €h mg
v.i s néng clfy ¢ a carrageenan. Gid thay ng v i carrageenam a rfu la
118,05°C. Khi'i t h A gy cdll&Ben trong M, gia tr nhi t néng ciiy ¢ a
carrageenan. Ccthwingu ch & h%, 5 % va 10 % collagenhit L
nong clfy ¢ a carrageenaftong mang'th plfn "It 1&151,45°C; 157,90°C; va

153,67°C. R» r " ng | ° c qichregeenamc /s tt@hanyg L't §

nhit H6ng cljy ¢ a carrageenan trong cacdm( t tnhig = H6ng chy va
nhi t ndng chy ¢ a carrageenan tromgangt h p).

Picthu nhitth 3tréngin © DSCcacacmangth p t ‘€hgngs
nong clfy ¢ a ALP. ., dthg nguyén cHi, ALP c6 nhit | tiong clfy © 390 °C
nh€ng khimangteR p, nhito, Hong clfy ¢ a ALP gifm xu ng con
276,71°C ( mXu ch a 5 % collagen), 287,18C ( m»u ch a 10 % collagen),
311,09°C( mducha 1 % co@Ql angeyn)l. " ndoaAtP@fng
carrageenan mh.2.2 Ngbain ta,ALP,” csrrageenan va collagen
clng L« ti€ehmipau §rw°'rv Kkh'ing dolk@ey, nhi | tiong
chfycaALPv "™ carr@gedimgyn LL

Tréengin “ DSCgacacmumangth p3thanhpfn cing ddan
1pict anhit t €tgrnygs phan hy ¢ a carrageenan va collagen trond v
liuf h p.Nhit A ghanhyc amd mangth pch a5 % collagen 1a cao Bh
ch ngt m@ mang nay@ nhit  h h ni cas md con H.

Bdng39.C&§c LHc tr€eng mECA t c_,a m"
) . . Picthu
Picthunhi t 1 Picthu nhit 2 Pict anhit .
M>u nhi t 3
The(°C) | DH (3/g) | Tne(°C) | DH(I/G) | Tp(°C) | DH(J/G) | Tnc(°C)
CCA9915 134,56 | 604,46 | 254,19 |-174,24 | -

CCA9555 |63,00 |51,946 |150,67 | 788,70 | 250,34 |-148,13 | 289,95

CCA901065 | 66,77 137,022 | 155,921| 865,54 | 249,83 | -62,451 | 299,64

t

S

ng
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3.2.6. Nghién ou gi'i phong allopurinol tp mang t¥ hi p Car/C/ALP (CCA)
trong cacdung dé¢ h MnlpH 2 vapH 7,4
326 1. Ph_ _ng tr3nh L_yng chuxn cva al |l

Dung dch mpH 2c - mlngp Hr € €hrang dch ddd ~ y \Wxayn
d n g ° fig€huh ¢ aALP trong dung & h” mlpH 2, tih hanh ghi ph UV-VIS
¢ a dung dch ALP trong dung @& h™ mlpH 2 trong khpn g . dséngt 2007
400 Wxrg ch hl dsengpth cc Ul & aALP. Kfqut hu cl €
b & séngkpth ¢ ¢ Uk aALP trong dung cc h' mlpH 2 laoma,= 274,98 nm.

Davaopfinm@n Exceln,h "X 8p hEhn gngtchig adALR €
trong dung & h’ mlpH 2 1ay = 975@x i 0,326/ v. i h s h i quy tuyh tinh R?
=0,991 Tr ong ng, caALP (niolLit trong dung & h" mly la mt
L quang A.

Giatrh s WiquyR?=0991( p chotiys ph thu ctuyhtinhmt L
quang theo'm g, diing dch t oma = 274,98 nm. Vidy, c6thAs dng ph€hng
t r 3 nrg cHi¥€ n Wi/h hianh kifo satnn g, ALP gi[i phéngt va i’ u f
h p Car/C/ALP sau cac khiing th i gian ngam m trong dung ‘@h” mpH 2.

3.26. 2. P h_ _ wng chtiir damlloputinol trong dung @ h MnlpH 7,4

Dung dchl' mpH 7,4co6m? i ° ngpH® €h ntepongtdchrut . T€hng
n h <€ t/phanh xaytdn g °~ tig@hu§ ¢ a ALP trong dung & h™ mlpH 7,4.
Md = duang caALP trong dung cchl’ mpH7,4x § cnhtl*€h nrgh ©i dung
di chmpH2K}qut hu cl ®€nghpth ¢ c Ulg aALP trong dung
dchml pH 7nax?276,69 nre:

DavaopfnmnExcel ,'nix §& €gh€hngngtchuich L€
ALP trong dung & h’ mlpH 7,4la y = 99453% 0,4437v.ih s K iquy tuyh
tnhR=0,990 Tr on g~ ng claALP (molLit trong dung cthl’ m,y
lamd duang A.

Giatrh s RHiquyR®=0,990 choth}y s ph thu ctuyhtinhca , Hbp
ph quang vaonn g, ALP trong dungcc h' mlpH 7,4 ng v i gid tr gi& tf Smax
= 276,69 nm. Vidy, c6ths dng c §c p h €hqaapont rm3wyh LL €
hanh kifo satnn g, ALP gi[i phongt va li uf h p CarC/ALP trong dung
dc h mlpH 7,4.
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3. 2. 6. 3ng aldpurmol ifl i phdng p mang ¥ hi p Car/CALP (CCA)trong
cacdung dé¢ hMnlpH2 va pH7,4

Hinh 3.17thwhin  h " "mg ALREL ‘& gi[i phong khi mangt h p
Car/CALP (CCA)v. it | Car/Ckhac nhau so i m¥u L i ch ng (tinh tANALP)
“ dung dc h" mipH 2 va pH 7,4ALP L ‘& gili phongt t kh imangt h p° cf
2 dung dch ' mpH 2 va pH 7,4. Ifu W} ALP L ‘& gili phéngngaytrong gi Lfu
tién., mXu “ilch ng, sau 1 gith nghi m, piFn tr £ ALP gi[i phongla 9,14%
trongdungdc h' mlpH2v "~ t £ng | ° n " 1H&gn@dngpdcshamlpH3 2 g i
7,4 h " m n§ ABP gili phong sau 1 giva 32 gi Ifn "I 1888,49% va 12,79%.
Nhed,or ong maAgiacidtALPEgIl ph-ng nhalnhng gdn dc
proton H trong dung cch v i cac nhom amin trong phan ALP, & /it £ B g
khwkh tan caALPvaodungcc h . Tr o rmg mkng AP L ‘&, gili phong
t cacmang h pCCAthwhinx u . & ‘rcde,  h 'hgALR gi&i phdng
trongdung dc h" mlpH 7,4l n h h n dung de h'gnlpH 2 Trong nh ng gi
I'fu, thuc °Legli phongt mangt h p CCA Xy ra nhanh vahdn 14 trong
nh nggi th nghimti/p t h €amay lardoqua trinh dgfii phongg a ALP trén
bQmtbgavd liuf hp,cl ng nh@ogalproonHt rong "yt it
acid v, i cac cationK* (chHl ttb gel)g amangt h p, d Jigims ki}t ¢ a
chyixoda Ua carrageenain h "t t ©h n g a payme vi ALP
lamt h a ymolhinh gii phong thac. KJT gu naycho ph@ kh3n g nhlriag s
d ngt h p Car/C mangALP sE gitip kiwh soét gii phongALP trongm? i “ ngr €
acid H" m °~ mg®8LP gi[i phongt mangt hp CCA ca@shyim¥unhi
" i ch ng (3,27 7,25 Fn).
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MH dimangt h pCCAL ‘& chjttb® cangmth ™ m ngABP, nh€ng
ALP I ‘& gi[i phongt mxu CCA9555 n h a rsdiy i b lede méu CCA90105
va CCA9915 trong ¢ 2 dung dc h' mlpH 7,4v ©  p HQ day contvdo chl
traicvas t €hng t § c _ alkcdcBolymervdAdRikhid | cacpolyme thay
I”i.Nh €y, kifh pgiapolymethién nhién v&ALP L - ng vai ngr , q
'WkiWwh soatkh[n £ n g hva gii phdage, a thu c [160]. T | Car/C =95/5 la
thich h p Weh/Jt‘b mang't h p CCA gitip kiwh soat’ t gi[i phongALP.

Hinh3.18t r 3 n h b ngALML ‘@ gili pBongt mangt h p C/ALP
(CoA-5), Car/ALP (CaA-5) vamang't h p CCA khi haml “@gALPt hay L
trongdung dc h’ mlbH 7,4 V. i cing mthaml “®@gALP,th t h = m n§ ABP
gi[i phong t CoA-5, CaA5 vamang t h p CCA9555 la Cah-5 < CoA-5 <
CCA9555. H” m ° nig 8LP gi[i phéng t collagen mangALP c ao hhn t
carrageenan mamLP do s khac nhau pn chHi ¢ a polyme Lién ki1 hydro hinh
thanh gia ALP v i carrageenan va collagen thong qua cac nhonccht. t r €n g
nh<€ niNH, MCOOH vanhém sunfa t L ; gip ALP L ‘& mang va di
phéng tt  hlién ki} hydro tb b i nhomiNHi (nhém cho H)trong ALP V. i
nhémi OH (nhom nkh) trong carrageenany  h h n i liénok/} wydro th b |
nhémi NHi (nhém cho Htrong ALPv, i nhém C=0 (nhém nth) trongcollagen
n Q nay cé th\W. ‘& gili thicdomd | ['in tich &m trén O,.@ nhémiOHt £ n g
lennh hiu_ngdm_ ng+l¢cay/y hchanhém C=0tL - | &m ['im
tich am trén O ca nhdmiOHnh h hmén O¢ca nh- m C=s & n tDrog L -
mang va djii ph6ngALPt carr ageenan,.ikolagenkNitckilsmp Vv
carr ageenan\mangALR (nangahgeQCA) i %p t L ng. at €hn
ALP va cac polymet L ;| ~ rnng hi b gu mang va dii phéngALP. T €hng t §c
t 0 H'm gi a cac nhom sulfat, @ carrageenan va proton haéaém amin ca
col |l agen c I/hydronghaenhdmii OHntron nhém carrageenan va
cacboxylva nhém amirtrong collagen c6 WWam bn lién K} hydro ¢ aALP v i
carrageenan veollagen, b thanhmth f h pbQiv n g [L59ii 161].
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Hinh3.18n" t h° @LPti. prh%un gms, @ah5\v@mAng t~  h' g
CCA khi DhALPt Hag nlgdingrongh L m pH 7
H™ m’ ng AP gi[i phongt magf h pCCA t tng khiingt tng
ALP trong mXu. Trong qua trintgili phéng thuc, thu c trén mHshokd gin bQ
mHuc amangt h p L & gili phong nhanh mXic - h © ng thi c@ao.
n th gi[i phongALP t tinh thWALP va mangth pCCAvi h mg | €
ALPt h & ytrodg cac dung’'@¢ h ' mL pH 2 v "~ cphWhi 7 trédHink €
3.19 Bag céch so sanh hai nhém (nhénL € ng ALP gili phéng trongdung dch
I m pH 2 nhém 2:L€ ng ALP gili phong trongdung dc h” mlpH 7,9, cé thw
thby khéngcoskhacht (p = 0, 128agkéga fMaingmifiamt b€
nghi m. Phfn | n tinh tAMALP I© « * dhéa tan trong gilfu tién vi ~ hg@LP
gili phongla 8,488% va9,135%, t ‘©h mgtrongdung dc h" mlpH 7,4va pH
2,0. ‘HMgAPUL'@g[i ph- ng L% 3% thythy c vaopH ¢ a
dung dch trong nhng gi ti/p theo. Vi d, sau 8 gi th nghim, ° rg&LP gili
phong trongdung de h' mlpH 7,4va pH 2% "B t13610,95% va 12,9 %.
Tr ong " mgacid dia nBoni NH ¢ a ALP c6 thAb proton hoajam choALP
d danghoa tarh htrongdung dchl mpH 2 © v i trongdung dc h’ mlpH 7,4
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Hinh3.19n” t h"  @LPtii nphh -knhg /Jt v it h~ whLPh ¢ @ G A
t haytrolgdiing d° chapH7@m pH 2

Qua trinh dfi phéngALPt mangt h p CCA trongcacdungdc h' ' mL t €hn g
t nh€© qug§ t APmMh €h | ‘atrém@aw mdi gili phong nhanhrong gi
I'fu tién va gfi phong clkim trong nhng gi ti/p theo.Cé6 s khacbit c¢- T ngl
th' ng ké gial “@gALP L ‘& gi[i phong t ALP tinh thWwat mangt h p CCA (p
= 0,005) (mX CCA5, CCA10 hbb CCA19 trongdung dc h" mlpH 20 va pH 7,4
H" m’ nig &LP gi[i phongnhanht mang CCAsaul gi th nghi m Lfu tiéntrong
cacdung dc h' mlpH 2vapH 7,4 co tido s t r ©h nv@gs th y phang a mth
polyme( n h € [dluch* ttrBn), 1am chom t phfn thu c trén mHumangt h p
I ‘& gi[i phong vao dung'dh. Trong nhng gi ti/p theo,ALP gi[i phongt cac
mang CCAL ‘& kiwh soat nht €hn g _ a cccpolymeva thuc, thic ‘lt€
khwEghtant bén trongpolymevaodung dch [162].

Trongdung dc h’ mlpH 2 ° hg®LP L ‘& gili phongt mang't h p CCA
4 37,81% 1 57,58% sau 1 gi th nghi m va 44,36% i 66,75% sau 8 gi th
nghim. Tr on g dukghdc h'linlpH 7,4 sau 1 gi va8gi th nghim, °rg€
ALP L ‘& gi[i phongt mang CCAIfn It 18836,23% 1 62,15% va 45,73% i 69,59
%. Qnin"y c-. kijdp&aC dop pis vao s hoa tan nhanh @ ALP
t rong ~ ngttrung tinh.©@o proton hda a nhémi NH trong ALP v, i proton H'
trong dung cth acid, lién ki gi a polyme va thuc trong dung ‘@h trung tinh n "nh
hhsovit r o Qgki nacidmthh, d JikiWwh soatgili phong thict't  h hen v
gili phéng thuc trongdung dc h' mlpH 7,4[163, 164].
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3.2.7. M1  ing mh g ilphdng allopurinol i mang Y hi p CCA trong cac
dung dé¢ h MnlpH 2 vapH 7,4

Ch Rvh™ m? | tg¥ odifi phong thac ph thu ¢ vaohaml “@g, pH
dung dch, b[n crHi¢ a thu ¢ vapolyme[27, 182, 183]

( i )ng mc bt khong(ZO): W= Wy + Ky, t

(i inghabt1(FO) logC =logG- K. t/2,303

(iii) Phehcowetl(HEG):MpY-Ht"RokKa. t

vy Ph€hng tHG)MWa=Kit'guchi

(v) Ph<€hnughlur nrtmgKorsn@yePeppagkP): — = Ks.t"
Trong L-

t: th i gian gii phong thac.

Ks:lahags Lt r €n thu ©- palymén

n:laags khwp h  tH8 nt r €n g Jlgifipbongcthuc. ¢ h

W; ° hg@huc gili phéng th i Wb i

Wy “hg@ucgliphong thi Whibgn L

K1, Ko, Kg, Ks:h?ag s t ¢, ghln_ ng.

MJ/MplapHnthicgili ph- ng ‘vngloatat. i tr €

Conng, thic bfun L

C:nng thuc thi Whi

Khi n  @Q[ighongthic s t u ©mh luctkheyph téih Fick. Khin > 0,5

n. ng h ¢ bt 0 cho thy qua trinh dji phong thic ra khi h 1a bAl bi,
khéng ph thu c vao nn g, clané trongh.  ng h c bt 1 cho thy qué trinh
gili phong thic rakhih las tuyhtinhyin n g, da thdctrong h. Mo
h 3 n Ing hlc Hixon - Crowell cho thyy kh[ n £ n g c It oa tan khi cé s thay
I” i di n tich @mHsh mang thGc .  M!  rg% o Higulii cho thy qua trinh
thu c gili phong theo cong tle piFn -t r LowilipHong T thudhvi  cden
2 th i gian va né phthu c vao s khwth tan cathicrakhih . M6 n hng L
h ¢ Korsmeyer- Peppas moltc h J]giln phéng thiGct h polymeco thMuan
t h emh lutt khwkh tan Fick (I81 1) hoko ¢ Bk hcthn g F i/]Eikk 1), o h
chraragconh@ h htdod i n * ng@[y ratrong qua trinh §i phéng thic.

nW 3 m m?!, ndffcrphd h B cho qué trinh @i phongALP t cac m
CCA, higrnhut €k6fi ph - n g tink tean La&ay g theo caend
h3nh/h.H sIiiquytuyhtinh (R) L § nh phil 8p ¢sa cacmé hinh
p h<€©hn g, ngEgifi phongALP t cacmangt h p CCA trong caadung dch
I'mpH 2va pH 7,4H s R?L ‘& th ng ké trong cac Phg 310 va 3.11 cho th}
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ALPt cacmangt hp CCA t r &mgii ptoprigahiic nbaoh I a 0 sb h n

v igi abh giiphong thic chdn. Trongdung dc h” mlpH 2 qua trinh dji phdng

thu ckhimangt hpCCA tu©n theo _prh<®hibg tmghisgh ZO
khuthtanthuc t u © mh lidiFieko L

Bdng310.Gi § “cra8 R ph<€hng tr 3 nhALRt .ngc §i¢ cmigrn

o

t"" ph CCAdungnd ch L m pH 2

M>U Z0 FO HG HC KP n
GPN| 0,8589 | 0,1456 | 0,77/37 | 0,8589 | 0,6634 | 0,3988
CCA9915
GPC| 0,8916 | 0,9107 | 0,8859 | 0,8916 | 0,8804 | 0,4670
GPN| 0,9994 | 0,9393 | 0,9836 | 0,9994 | 0,9402 | 0,4202
CCA9555
GPC| 0,9072 | 0,6429 | 0,9030 | 0,9072 | 0,8967 | 0,4945
GPN| 0,8708 | 0,7466 | 0,9394 | 0,9059 | 0,7443 | 0,4615
CCA901065
GPC| 0,8645 | 0,3616 | 0,9092 | 0,9549 | 0,9138 | 0,4989

Trongdung dc h" mlpH 7,4 qua trinh dii phongALP t hfu W} cac md
tudO©n t heo ph €4 klgvphtandthoddtuakthieol\nh lud Fick (n <
0, 5) ./giEphéngALP t céac méu CCA" dung dc h' mlpH 7,4ph ctPp v i
s kfhpcanhuhin "n€® nh+¥€ “tpoly@e, migan tAn the trongchl
tricpolyme, s khwrhtancathic, t €hathuctvpolymet €hngat §c
thu c vathu c... KJjqu giatr R®ca ¢ §c p h Sy h ggilitphopgALP t I
cac mang th p CCA trong dung'@ h’ mlpH 7,4 ‘& th ng ké trong Bng 311.
Bd ngl@Bi.§ tr°  cBc phe€ehng tr3ARt I o§c hincng
h® p CCAumgd omly L m pH 7, 4

M>U Z0 FO HG HC KP n
CCA991L5 GPN| 0,9487 | 09134 | 0,897/4 | 0,9487 | 0,8327 | 0,3468
GPC| 0,9674 | 0,1310 | 0,9780 | 0,9674 | 0,9839 | 0,3510
CCA9555 GPN| 0,9009 | 0,9194 | 0,9009 | 0,9009 | 0,8509 | 0,3360
GPC| 0,9458 | 0,5660 | 0,9472 | 0,9458 | 0,9449 | 0,3128
CCA90105 GPN| 0,7694 | 0,9495 | 0,8711 | 0,7694 | 0,9482 | 0,3693
GPC| 0,6955 | 0,2568 | 0,7153 | 0,6955 | 0,7242 | 0,3623

Blng 3121 tké cAc giatrR:  nga m! Mm@ fnchpH anh qua trinh
gili phongALPt mangt h pCCA(vi h ” myALP€ h & i) vatiidung dch
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I” m pH 2va pH 7,4. M6 hinh KP cé%ao nitd cho tHsy mé hinh nay phu'tp v i
c h J]gilhphongALP t cacmang't h p CCA vao caaung dc h’ mlpH 2va
pH 7,4 cho Ru W} tHl [ cdc m4 nghién cu. Cac K} qul nay tuan theo quy
gili phong mt s lo4 thu ct cacpolyme [L64, 165] vi qua trinh gfi phongALP
t mang CCA la mt qua trinh phc tth baogm t r € hphém h y) proton hoa,
khwh tan, hoa tan va banon. Cac gidtrg alfags khwg h t §n "ch) t h
mé hinh KP fm trong khqgngt 0, 3 Bh10,619 tuy thu c vao t | thanh phin
¢ am¥ vapH ¢ adung cc h . Qi may cho thy gili phongALP t CCA95510 va
CCA95515° c[dungdc h mlpH2 0 v~ p H 7/]kAukh tAreFick, c h
trong khigili phongthu ¢t mXu CCA9555 la s khwkh tan khond’ Qi vakhong
t u©n nhlud Kick [166).
Bing312.Gi § %¢ rcacmdhinhpph€hng tr3nh LlAPtg h 8c gi

o

m' ng t h®" p CCA (h" m &8 nrgg tth uc kA pK7M8 cp Hh |

M>U Z0 FO HG HC KP n

pH 2
CCA9555 10,848 | 0,970 0,929 0,848 0.977 0,582
CCA95510 | 0,972 | 0,824 0,911 0,972 0,824 0,367
CCA955-15 | 0,707 | 0,828 0,803 0,707 0,874 0,435

pH 7,4
CCA9555 | 0,883 | 0,932 0,931 0,883 0,942 0,619
CCA95510 | 0,873 | 0,939 0,936 0,873 0,962 0,361
CCA95515 | 0.878 | 0,970 0,942 0,878 0,9 0,483

3.3 H&t h p carragennan/collagen/allopurinol(ACC)
3.3.1.PhYFTIR cvah t tY hi p carrageenan/collagen/allopurinofACC)
3.31.1. PAYFTIR cva cach t tY hi p Car/C/ALP 10%vai to IMCar/C khac nhau
Hinh 3.2014 ph FTIR ¢ a carrgeenan, collagerALP va it { h p ACC
chttb® cact I Car/Ckhac nhau. C6 ihby van ph higpth LHo t r €ng cho
L, ng hoa fr¢ a cac nhéom chec trong carrageenan trén pRTIR ¢ aCar. C thw
d a ong hda frcac nhéni OH* 3450 cnitt, nhém C=0 1600cmi*, nhém GO°
1200 cnt va nhémS=0 (trong nhém este sunfat)l100 cni [166].
Trong ph FTIRGga ACC, dvanph higpth 'lHo t r €ng mghéa dao
tr ¢ anhdmiNH s séng 3305,19 cth Ngoai ra,vanph LH t rch®map
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I, ng birh dthg ¢ a amit bt 1 xudi hi n* 1650,3 cnit, amit bk 2° 1547,91 crif,
amit bt 3° 1236,59 crit. Vanph b t t®mg dnghéaftv™ dagp L
bi/h dthg ¢ alién kT CiH® 2931,83 crit va 1451,16 ci, 1397,05 cii [154].

ACCIR-10 (T) ACCSE 10 (6) {T}

(€)

?‘:“i ACCHA-10(5) ~(5)
© ACCEE 10 (4)
3 (4)
(=2 .
A _ _ -3

HE Collagel (3) 1 s )
= = e weE
g Carrageonan (1) Wy L (2}
o - ” \ 'TRTL .1 _-,_1“ 1
(0 R W— —— Allopurinol (1) " Lo Y W ()

4000 3000 2000 1000 0

Sé séng(em™ )
Hinh 3.20 Ph FTIR ¢ aCar, CALPvacachtf h pACC’ cact [ CarCkhac nha

T. pi FTIR ¢ aALP c6 tiwmhby, vanph hgpth lHb t r €ng nmgho d
hoa tr ¢ a nhémi CO-NH-* 3500cmi?, nhémi NH ¢ a amin kt 2° 3470cm?,
amin bt 3° 2780 cmt, nhém cacbodiamit N=C-N © 2050 cm}, nhém C=0
1680cm*, nhém C=N 1560cm’, nhémC-N* 1240cm™, d a ongbih dthg ¢ a
nhém GH*® 1450cmi* [157].

Quan sat phFTIR ¢ acac Bt f h p ACCva so sanh,vi cac ph FTIR ¢ a
carrageenan, collageALP ta nhch thy khi K/} h p carrageenan, collageALP
trong Htf h p, v tri cacvan ph Lt r_®cég nh@m che trongt ngthanh
phfnb t h a iy C Ithwcacvanph LH t tré@phgFTIR ¢ a mX ht ACC64
10nh<€ e¢iaph: Kb t r €©ng  oghhda trdnddm iNH, T1OH trong
collagen, carrageenan Y& P h p thanh mt van® 3430 cm’, nhém C=N 1560
cm®, vanph Lot r €n g ., ng bigh dddgac@ nhibmi NH , i OH h p thanh
m tvan' 1647 cnt, d a@bifidthg ¢ alién i} C-H® 1414 cn'. Ph FTIR
cacaclktf h p ACC2810, ACC5510, ACC8210t €hnmh € RIIR g a
mXu ACC6410. Tuy nhién, vi cac m4d nay co tMguan sat ravan ph °© khol[ng
2200cm'llb tr©ng cho HAN=CiN. carboliami:t
3.31.2. PYFTIRcvah t tYhi pACCvai h © mi ngy ALP khac nhau
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Hinh 3.211a ph FTIR G acacktf h pACCcécha c¢ § ¢’ ngALRS, |
10val5%sovit ngkhi ° hg@olymet | kh'i ° hg€ar/lC = 1/9) C6 thiathby,
trén ph FTIR ¢ a cac mfu nay xddihi n cacvanph LH  t ch@n gd aga; a tac
nhém chc hydroxyl, carbonyl, amin, amit, sunfatc lién K} C-O, GC, GH trong

AS]

carrageenan, collagen %P.. h ™ m ngAPnh (5 %), kh?! ncgangu an

ph L6 t c o g chalwa ftc a nhém C=0 v tri 1765 cnl ma ch quan sat
L'&vaiph  vtr2 n"vy. KhgALPttrang g, b0t ulae “s®t
Vv trivan ph nay 1766i 1768 cnf.

ACC195-15

ACC195-10
R PNV e ¥

% Vs { 4
N\ Vi Y /N ]
\ 2 18 "e ' RYARTS l A
- / { { U N Y

ACC195-5

Di truyén qua (%)

S6 s6ng (ecm)

Hinh3.2LPh " | ddchdlta tACC185, ACC1910 vaACC1915
3.32.Phan bXk 2 ¢ hac i thova et tYhi p ACC
3.3.2.1. Phan Kk 2 ¢ huc htt b hi p ACCvai to IMCar/C kh&c nhau

T Hinh 3.22va B[ng 3.13, c6 thwthby cac Kt f h pACCv it | Car/C
khdc nhawc -+ k2. ch ntah€, miuA®ASE - L' -k 2, ¢ hi trung &@nh

nh nhHlla 200,80 nm. M ACC5510c¢c6k 2 ¢ h ¢ hit lrv@®g binh la 309,10 nm.

M> ACC6410c - k 2 ¢ h4 trung ¥inh 1a 547,00 nm. ¥i ACC28 c6 kich

t heehtnh nhiin h €k lg ! Ny g Qi.LCac ¥u ACC5510 va ACC6410 co

k2 chchthe hhn nlhneyQgt alit ¢ a sovhrmaACC2810.

Bdng3.3.K2ch th<€e ¢ h4dt trung b3 nl) AECC55
10va ACC6410

M>U Kho[ng phanbk 2 ¢ hchttn®) | K2 ¢ h c hGhredg binh (nm)

L e

c8§c

ACC2810 1507 300 200,80 + 7,19

ACC5510 22571 400 309,10 + 14,76

ACC6410 40071 800 547,00 + 31,74
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ACC28-10
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!
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10 / \
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0 ) - ¥ : : e "
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Kich thudc (nm)
Hinh3.22Gi [n LY ph©n b acakh?Ucth trameCC28-10 U t

ACC5510, ACC64-10

3.32.2.Phan Xk 2 ¢ hc ktt Y hi p nanoACCvoi h © mi n§§ ALP khac nhau

B[ng 314 cho thy

K hi

t LngALP trongmd € k 2 cHit trundy €

binh ¢a cacht { h pnanoACCt £ n g nayla doALP c6 tinh k n & nén

khn[ntng

X u  tg}t IYv inhayd ik 2 ¢ hcgah @ h %n g

p Va®céc polinre, aHtf h p

t r pakém, cachtf h pco

ttng

o

Bdng3.4.Kich t h€, ¢ hUt t r un gnatAGCCHh>5ACELIOSE c
vaACC1915
MU K2 ¢ h c thredg binh (nm)
ACC195 180,55 + 17,30
ACC19-10 17092 £ 21,80
ACC19-15 34000 + 28,54

3.3.3.c nh SEMcva e ttYhi pnano ACC
3.3.3.1¢ nh
dnhSEMcamiu ACC28,

Co thMhby cac it ¢ -

8 E t 1| pn¥hoCar/C/ALP 10%vV oti U

Ir/ khd&e ahau
A C C 5 &trinh Bag ©6Hihh 328

ke ckh Tnrigg@ (v ACC28 khdng 5-50 mm,
mX ACC55kho[ng 2-5 nm, m¥u ACC64 khdgng 5-20 nm) vac -

kK huwnh

Cv:

n.

h

h <
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Kt I9v.i n AWHuthabhcact ¢ - k&loh hthim€ Nguy°n n
carrageenan c6 Km £ ntg gettt , nh't cao nén caclh ALP kho phéan tan vao

N pol yme xhh mg®}dinh¢vén cc)v. i nhay nhHlla cac k&t chttb

v it | Car/Cl.n n hOACE64

ACC28-10 ACCSs-10 ) )

Allopurinol §

ACC64-10 §

Hinh3.234nh SEMPcS&c hut ACCvh’'i pQanCkiaonhau

3332 nh BSEM he §8a mIOACCVY ahi” m | ALPkhar nhau
Hinh 3.24la[nhSEM cacac mu htf h pACCchjttb° ¢ §c hihgm | €

ALP khac nhau. C6 tmhby cachtf hp ¢ - ké hth ki'hh&Qilrong
kho[ng 50- 250 nmnh h h n | isAbP. & phan tan.ca ALPtrong Hif h p Car/C
nh c§c t €hngcctl§8@g clc@ lién K} hydro gi a cac nhém amin va
carbonyl tong ALP v, i cAc nhom andie va nhoém carboxyl trong collagen, nhom
hydroxyl va sunfat trong carrageen@ny nhién,cacHt n "y  oagk}txldv h €
nhau thanh cacth  k 2 .clh n t h ken hichahan lién B hydro gi a cacacid
amin trong collagenV. i cach ~ m nd AEP khlo sat, ¥ ch a 10 %ALP c6 kich
t heht ™ nlg Qu bl

ACC19-15

Hinh3.244nhSEM c_, a ¢ 8§ACG U, it ngAbfkpac@hau
334.nlc t mhiMicga i t tYht pnano ACC
Giln ” DSC ¢ aALP, carrageenargollagen va B f h p ACC6410L ‘&
thwhi n trénHinh 3.25vak/fqu x § cn hL cHe ct L €hga nchhiYaog L €
trinh bay trond@8[ng 3. 4.
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Hinh3.25Gi [ n L~ aADPSdarageenancollagenvah 4t™  ACCH410

T giln © DSC trénHinh 3.25 c6 thAthby nhi t | licb Fulhéng cly, nhi t
I, néng cljy va nhit néng clfy ¢ a cac thanh gin trong vt li uf h plQ t £ ng
so V i carrageenan, collageALP b a fu. L

Trén gin I DSC ¢aALP, nhit | tiéng chy (Ty) ¢ amXu 1a 396,44 °C
(entanpy néng dfy la 551,49 J/d167]. T, ¢. a ALP trong cac Kt hydrogel Car/C
I « chcchuydd mthh, gimt 396,44°C xin g 2 9 9',i 6 AMMCACLC64. S
gifm nhit | fong cliy , clng nh€e [graALR pong Hi hydragel c h
ACC ladoALP L « t ‘©h,n carrage®man wa collage Qi hay dq i giim’
mc . W} tinh ¢a ALP L ‘& mang bi cac Ht hydrogel Car/C.T, ¢ a
carrageenan va nhi , Hi/htinhg acollagentrongty ACC6 4 _oggilmx u  h €
sov icacchd bfan It ®fvig 10 8, 3Wicdkr&gedgndn) va 66,7T
( i v. i collagen) [®, 148, 168]. Trén gin =~ DSC ¢ a ACC6410 xuihi n m t
pic thu nhit * 155,93°C (entanpy nong dly ¢ a 86554 J/igk t ng |.? n s o
carrageenan va collageho thby cac thanh pfn carrageenamLP va collagen’ «
t ©h hpmv i hhau.Nhi t | ghan hu nhi t ¢ a carrageenan trong#¥n ACC6410
cl ng WUhe4984°Cvanhitphanhygiim. Qi n” y @ lgmidrag h
s t ‘©h n g_ atc& thang fifim trong ACCht hydrogellam di thi ns phan hy

nhi t ¢ a carrageenan
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Bd ng5.88d L Hc trARRg merirageeman, coll age
ACC2810, ACC5510 va ACC6410
MU Nhit L| Nhitnéng ) , C
. . Nhit A L | Nhitphéanhy
nong cljy chl'y A 0 '
Allopurinol 396,44 551,49 - -
Carrageenan 118,06 280,35 217,28 - 95,77
Collagen 73,02 162,86 - -
66,37 130,00
ACC2810 153,67 858,83 252,35 - 90,65
61,20 55,19
ACC5510 157,91 59982 254,10 - 45,07
66,67 137,02
ACC6410 155,93 865,54 249,84 -62,45
299,64 32,47
K/lqgu't hu c L €€hvnigac i ACC2810 va ACC551 0 ~ d tihh
bay trong Bng 3.5. T, ¢ aALP trong muf h p ACC2810 va ACC551 0 c 1 ng
gifm so vi b a ffu, 1\h gifm nhi t nay c6 thrang vi Wi nhit phan hy ¢ a
Car do vy trén gln ™ DSC ¢ a cac ¥u naykhdng xwdihi n - Vih nong cliy th 3.
Tuy nhién, so sanh Ym»u ACC6410 thyy raag xuHlhi n Vih nong chy th 3 trén
" th DSC cotWo cAc BEALP L « k h! n g tyab@ri htpS&é mttphn
nh b ki3t lamnhit dbng clfy mX¥ ACC6410 cach h n .  dXth[€CaxrC cé
MmMh mBhkNnktng phamPtogbhpe, h'nmg IC&r titng |

| Mk mying phabPtrorghh m
3.3.5. HiMi str t mang allopurinolcva cach! t tY hi p nano ACC

Ph€eHrnmrg nig cHi¥eg a ALP trongdung dch NaOH 1 ML ‘& trinh
bay' m ¢3.21.1

Blng 3.5 trinh bay K} qu x § cnh Hi u sudimangALP ¢ a cac ru ht {
h p nano ACC cRAttb " cact I Car/C khac nhawa Ht nano ACC chjtlb thay
I” i theoh © m n§ ABP. C6 thMhBy t | Car/lCcon h * ig@GLUh hi u stH
mangALP ¢ a Htf h pnano ACCKh i t £ n gng ALP,rhi ul st mang
ALP cacacBf hpnanoACCc - xumgghre t €hhme ©t&¢ m’  n
h p Car/QALP.n Qi nay co th\gii thich b i ham ‘IngALP cao, cac i co xu
h ek}t tbthanh Bt n  h h ndy khdphantan vaotht hp h hn .

I, gelhéacat hpt L -
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Bd n3g6.Hi ~ u s uAbPc nmm hd§ c tACCva CQA

STT MX u Hi * u s uAbP (%)ma
1 ACC2810 70,92
2 ACC55-10 66,79
3 ACC6410 68,10
4 ACC195 70,30
5 ACC19-10 80,79
6 ACC19-15 60,55

M h% nanoACC19-10 (t | Car/C/ALP=1/9/10) c6 hi u st mang thic
cao ntl , d @ chin-t I ICar/C/ALP = 1/9/10 L'\Weh/]ttb cac kt f h p nano
ACC cho cac nghién a ti/p theo.

3.3.6. Nghién cou gi' i phong allopurinol tp H t tY hi p nano Car/C/ALP trong
dung d@ h MnlpH 2 vapH 7,4

33.6.1.H" mingALPg#iphdngtp cac bkt nanoCar/C/ALP (ACC) trong dung
dié@ hMnlpH 2

Hinh3.26t r 3 n h b nyALMdi[iphdhg@ cac Kt f h pnano ACC
v. icact [ Car/C khac nhauACC2810, ACC5510, ACC6410) trong dung cth
I” m pH 2. C6 thwmhby ALP gili phongt cac Kt f h p nanoACC x[y ra theo 2
g i a¥h: glfiphong nhanh trong 11°gilfu v ~° s au Eh-gili phbnggi ai
chdm, c6 kiwh soat.

+ ACC28-10 ACC55-10 ACC64-10 Allopurinol

Ham hrong thuéc giii phong (%)

Thot gian (gio)

Hinh3.26n" t h' @LAci§ cp h-Untg ACCVR™ pALrParntd nh Kk

H

trong dunpg2d ch L m
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Tl CarlCnh "t L MiJgkhkn £ n § phgrigALP t cac it {
h p nano ACCtrong dungcc h' ' ml p H 2 .  nddALPngii pdng t h& {
h p nanoACC2810sau 32 gi th nghi mcaoh hn _ scac Wt f h p ch]ttb
v i cac f I Car/C khac vaALP k h * n’gc mhng bi cac poyme thip, ch LG
1587 %.nQ@ n" "y d mg cbllagen tlord B ACC2810 | nd b cation
héavathy pho©n t rmgmy2, tm?-i, tAgPE4e gili phong.

Hinh 3.27t r 3 n h b 'ng ALR gilirphdng&t cach&t h p nanovi
h * m ng ABP khac nhaACC195, ACC1910, ACC1915) va m¥<i ALP tinh khip
trong dung && h™ mlpH 2 C6 tAmhby, ALP gili phéng t cacht f h p nano
ACCcl [y r a t hel: gi2ph@ng shanhttoadgi Lfu v~ sau
g i ath gill phong cldn, cé kMh soatHG ALP I €a  vi" to p Car/C c6 kich
t hé&nh h hn _ sdéhg tinh khil wobitlatntd dth g Wk hinb, nén
knfnbng phon t &§n nvpH ttd umhibkidd, Mub trinh phan
va ra ca polyme G giGpALP I ‘& gi[i phéngt t , dowdy, i" m "~ hg8LP gili
phongt hf hp cao hihnh “sng ALR&i[i phong t mXu ALP tinh
khi/tdo.H™ m’ nig AP gi[iphéngt hdf h pnanoACCA19-15 sau 32 gi th
nghimln hhnicacbdfvh pnanoACCcl]tlbovi ¢ §c ngALR |
kh&§c nhau. KigiALPttrang gt  H~"pmandA€EC, haml “@gALP
gifi  ph - npgiQumagcogitio’ h ~ m ny ABP | n, haml “@gALP trén Q
mHuva g'h bQmHbht nanoACC L. & gili phong cc b .

~ 80 —+= Allopurinol ACCI19-10
> — ACCI9-5 ACC19-15
0 70
2 60
‘= S0
ob
. 40
= 30
=
. 20 ‘ » ) ¥
‘£ 10 fevesessse p————
o o
0 10 20 30

Thoi gian (gi®)
Hinh3.27n” t h"  @LPtic §pch -hndgt CCAvVH® pmXrua nAd. P
khitftong dunpf2d ch L m

A

t
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3362.H" m | ALPqgigd i tpph-cn§gc mhamo gAQ@OMpiH 7d Mc h
Hinh 3.28t r 3 nh b " ng ALP gifh phbng§t cac Kt f h p nano
ACC2810, ACC5510, ACC6410trong dung cc h’ mlpH 7,4 Co6 thAthby s gilli
phongALP t cac Kt f h pnanoACC(10 %ALP)c I Xy ra them 2 g
giliphéng nhanhtreg 11 gi Lfu v © s a u YHgili phidrig clabn icéekikh stiab
Tl CarlCnh " L Mgkl £ n § phgrigALP t cac it {
h p nano ACC. Sau 32°gith nghim, h ® ng AUP@i[i phéng t cac ht f
K p nano ACC28L0, ACC5510, ACC6410trong dung ¢ h' ml p H @Wifn4 L
| “@84,391 %; 52,898 %:; 55,254 %nl h hn WEoSyri g hK’ ng ALPIl
phong t mXu ALP tinh khi'} (12,794 %). S gili phongALPnhanh hhn | °
b k2 chcHtmheh hn, cdgiitpéng t cac Kt f h p nanoCa/C d dang
hhn'ngthi , K bmangb& h p carrageenan/collagen,nb § ¢ t €hng
hydro v~ tng€baig @ggc gila€uc va cac polyme gilp tha
Lehpphtrong c§c p,otanyg athl cwdng dugictch nilpH 7,4.

—— ACC28-10 ACC55-10 ACC64-10 Allopurinol

Ham lwong thudc giai phong (%)

Thai gian (gie)

Hinh3.28n™ t h™ @@LPti. pch§-cn ghaHdACa('t " h'lp Car / C
nhaut r ong dunpfH7d4 ch L m

H"  m ngMPbarfuttong Bt hp nanodntk I imdhk
ntn §phgrigALP. T e€hmhgep 2, pH 7, 4 ngALP gi[i phéhg
t hf hp nano nclhmg WdEwnig hk’ ng tHi€gili phong t
mXu ALP tinh khi} (Hinh 3.29. Sau32 gi th nghim, h * my ALP@I[i
phéng t cac Ht f h p nano CCA95, CCA19-10, CCAL9-15 trong dung ‘¢h
'm pH @|@d Hhn WsEwig hk” nmgALP&ili phong t cac md
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t ©h mgtrong dung’ec h' mlpH 2. C thWsau 32 gith nghim, h *nyg
ALP gili phéng t cac Kt f h p nano CCA95, CCAL9-10, CCAL9-15 trong
dung dc h' mlpH 7,4L% Ifn "It 1€23,3 %; 24,4 %; 98,08 %. dmg cac ham
| “@g ALP khlo sat, mu ht%t f h p nanoCar/C ch a 15%ALP ¢ h o  h 'hgn
ALP gili phéng ] n ntl® cuang mtth i Whth nghi mso v i cac m4 con H.
KJ} qul nay cho tiy ALP L ‘& mang bi cacht f h p nanoCar/C v. i ham

| “@g thuc th thich hpchogii ph-ng trngacgttm: hhi r @t |
tTmM&y trung t2nh. niQu aid ycl t&®W Xfognga

ion gi_ dcpaombn Hr €(n@cv.nih ©nondtid pghel )
ki W
ph-ng thdtc ban@CCAgi [tmhu ¢ gi [i ph-ng

d Jigi Tmnkh§ trc€hanggen m&rmr &kdhde mamg

nhanh, hhm.ng ¥ %ALP, thicch y/u ‘Llcgili phéong cc b . Do
bln chitl ALP €a Qiknén tongdung dc h' mlpH 7,4 thi ¢ "Lt g1 phong
nhanh hhn.

— ACC19-5 ACC19-10 ACC19-15

Ham lwong thue giai phong (%)

Thei gian (gio)

Hinh3.29n” d¢ihfi ph-ng ah ¥t pmaniACOHh tmglce& cn

ALPkhacnhauy r ong dunpf7d ch L m
337. M! im§ hidgi ilpbhdng allopurinol tp cacht ttYhi pnano ACC
trong dung dé¢ h MnlpH 2 vapH 7,4
M, c326L «Qcdbticg§ ¢ mt  rgh oph bilph pHn anh gfi phong
thu ct cac mang val f h p hotb h n h p polymemang thic. Ph[n anh qua
trinh gli phongALP t céac Kt f h p nanoCar/C/ALP ch/jttb* céc han ‘Ing

V

ALP khac nhau (5, 10 va 15 %png cacdungd h'mL p H 7, 4 “effinhp H 2



101

bay trong 2 Bng 3.7 va B[ng 3.18. C6 thimhby L, ng h ¢ gili phdngALP t cac
h% f h p nano ACC trong dungd h’ mlpH 7,4 tuan theo mé hinh Higuchi con
trong dung c& h" mlpH 2 tuan theo mo hirkorsmeyer- Peppas.

Bdng317.H"  $theolR§ ¢ m? nhg® nhh cl ALPVaALPp lk Sg h Ut

h” manoACC(t |~ Cartrtbngcahudrag rdh advppH7Mm pH 2
M>u Z0 HG KMP
R R N
pH 2
Allopurinol 0,862 0,956 0,988 0,157
ACC2810 0,912 0,975 0,956 0,127
ACC5510 0,896 0,956 0,926 0,099
ACC6410 0,909 0,969 0,945 0,118
pH7,4
Allopurinol 0,818 0,896 0,928 0,095
ACC2810 0,933 0,975 0,936 0,123
ACC5510 0,902 0,979 0,941 0,129
ACC6410 0,932 0,979 0,985 0,138

H

Bd ng8 K. s  h¥theocqgucy nf'R h3 nh L AbRt _h’ cc§ cgihld
t " ranoPCA( h " m ALBkhéacaghauyongcadd ung d° c WapE74n pH

Z0 FO HG HC KMP

M>U
K | RR| K |RR| K |R| K |R| K | R

pH 7,4

CCA195 | 2.10° [0,110| 0,020|0,109| 2.10° |0,185/8.107]0,110[0,122/0,259

CCA19-10| 6.10° [0,915| 0,032|0,916/ 5.10° | 0,868| 2.10°|0,915/0,105|0,731

CCA19-15| 10 |0,912| 0,009 |0,908| 8.10° | 0,908| 4.10° |0,912(0,594(0,890

pH 2

CCA195 | 10° |0,648| 0,0090,753| 6.10° | 0,890/ 4.107 | 0781|0,173/0,948

CCA19-10]| 2.10° [0,622/0,0007/0,573] 10° |0,760|6.10°|0,622/0,178/0,906

CCA19-15| 0,169 |0,941| 0,004 |0,936| 0,002 |0,939| 2.10°|0,941|0,608/0,953
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Tp k&t q¢ vZhiMi sttt mang thixc, tinh cht nhiM k dcchit ALPG | n g
nh_ hingmALP gff i phdng p mang va tht tY hi p Car/C mangALP, cé to
thhy Wt tYhip ACC1910 c6 cac u Onvilt trii n MM s thmiang thixc u tl
80,79 % (mang¥hi p cao nht 74,31 %),k 2 ¢ hoc K thhY nint (170,92 nm),
h™ mingthicgii p hut@g8%50 wi cactY hi p cothanh phn khac nén
thwon i LOt £t ng ¢ idmyp wakthuxc. Do L ; mu ACC1910 (10 %
carageenan, 90 % collagen va 10 AhP (so wai khXi 1 hg tYhg ova hMpolyme
Car/C))L 1clxachnl6etitn hanhtwnghiMn i n  vi v@Lingwti(chdtc  t h
34. Th nghim in vivo s dng ha hp nano
carrageenan/collageh al | opur i nWl ngtvd ©€hut ¢ b 2 n hg va h €
chu t "Lt #8m phuac e potassiumoxalat)
341.X8c LMOoht2nh c¢™ pnamocaaragdenan/coliagén/alopupnol
trén chuit L_1c¢c tho nghi Mm
341.1.T3nh trung chuit € pha d, [|i Zu

Hinh[nh chutth nghim UTc& nghtf h p nancACC19-10 sau 72 i

I' ‘& trinh bay tréMinh 3.31

Hinh3.30H3 nh [nh chu, hlsatu  7ACCHION among

KJT qut cac BHng3.19va Blng3.20cho tsf sau 72 gisau tng Htf h p
nanoACC19-10° pha do I va pha th L, c tinh,chut" ¢ 8¢ nh' ngyvdh n u
L'ng b ¥ nghkhangic&cactihiunhim & nh€ n fyncogdthoSbu ¢ h
chi . Mhh&{ W pnancACC1910° cacliuth nghim kh! ng, cgr@y r a
chb tinh trén chut.
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Bd m3d9. T3 nh trUng chuwUtt <auvABCIOQiapba” mg |

STT LiQu Tinh trthg chu't
1 200 mg/kg B3 nhng h€
2 500 mg/kg B3 nhng h€
3 1000 mg/kg B3 nhng h€
4 1500 mg/kg B3 nhng h€

Bd n30.T3 nh tr Yng c¢ muw, thUsau ACCHEI®i "rpauwao t h'
L c¢c t2nh

DHl hi u LiQu 500 mg/kg | LiQu 1000 mg/kg| LiQu 1500 mg/kg
Vch | g B3nhng h B3nhng hf B3nhng h
 n " ng B3nhng H B3 nhng h| Binht hrg
Non Khong Khong Khong
Tiéu cHy Khoéng Khong Khoéng
Co gd Khong Khong Khong
Chiy Khoéng Khong Khoéng
3412H3 nh d nh Luj the v’ vi th® gan, t ho

Hinh[n h Y thWe, a gan, lach, #h sau 72 giu ng Htf h p nancACC19
10va mé hc ¢ a gan, lach va tn ¢ a cadc nhém chu u ng Htf h p nancACC19
10v. icacliQy  k h § ¢’ crihre mitré cé&iHinh 3.31vaHinh3.32.

7 88 10 M2 AE a5 ue

Hinh3.31H3nh [nbd, §44ganhW 8§ch v thdn c_, a
h® p AG%L0



Gan Thdn

Li C
1000
mg/kg

Li C
1500
mg/kg

La lach

Hinh3.32M* h’ ¢ gan,c_ tahdntcv§c |nghc hm

Nhon xét:t  cac hinh trén ta rd thby:

- Céc f]bao gan khéng kthoai hda, & x/p thanhvan ph, thanh be, gia
chiing cé xoang kth. Cac xoang &th nan hoa'bsung huy} nhG

- Nhu mé tkth ¢’ m ¢6 ving v va ving ty, trong ving v cac tW ¢fu thah

con rd &l trac, cacfjbao biM md” ng thdh khdng bthodi hoa.

Nhu mé lach c6 vung v , ka vung ty trdag. Vung ty trdag c6 cac nang

lympho v i , ng meh bat I6ng gi a. Vungty , Bac day Billroth con rd.

Nhon xét chungHinh ['nh nhu mé gan, dn

v

| § crig. HinB[m MY £ h €

thWwa vi thi\k, a gan, thh va lach sau 72 mght f h p nanoACC19-10 cho tHs}
khongcédtn t h€hn g Yhh¥ywahd trab (§i thy  algan, teh va lach

T h ph nanoACC1910k h* n g cgihydd L't 2 n hng wdrthcen L
nghi m* céc liQu kh[o sat KJ} qu nay phu hp v i cac béo caoQ@L, ¢ tinh dp
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tinh ¢ a ALP. Theo thoéng tin @€ ¢ ph¥n ZYLOPRIM (hdt chHl 1a ALP) ¢ a
Ct ng tcyhyd A PHARMA, Canada thi @ _ d'tinh LD50 ca ALP trén
chutcnglaJn hhn 1100 mgthkdalm™ hhn° 858hmg/ kg
t , theo thong tin QL c tinh ¢aALP ¢ a Gdng ty Santa Cruz BiotechnologyQu
L D50 t mgeuong tté®chutnhablaln hhn 10K &mgyikhgp.
nanochaALPan t o~ " n v~ Kk hrgtinh ¢4y ©ty2 i g verran LL
nghi m. T h p ht nanoACC, ngoai thanh pfn ALP, cacthanh plin carrageenan
v’ colQ@ a’tg®chchit nglingct nhién nérs€t €h nmsinmhec,
kh!ngnHtHe sfmpgnhtd{ h p nancACC19-10hoan toaran toan
342. X8§c MK icl t2nh vybg8dikn tva_ht tY hip nano
carrageenan/collgenallopurinol trén chuit  1l& tho nghiMn
3421.T3nh trung chung cva chuit

30 chut ¢ ng trdag chng Wistar (irn g ° rig €70240g) do Trung tam
n.ng v, H cvinQuanycunglgh. Chut ° & ®udi trong phong thi nghi
thoAng mat vi chu k8 sang/ti 24 gi va khéong kh chjth ¢ £ n Ul ng.n €
Chut °E €L €©ghong thi nghm takBith nghim57 n gWay quen
v.i  m? hgntirMeiquitrinh nghiéncutudntht heongte chtm s - ¢
S d n g, ngvdthinghimgaH cvi nQuany.

Chut °E d@ia ngu nhién thanh 3 nhém:

-Nhém 1 (n=10): nhém cing, chut “Edoldn g . @n@ isinhly

- Nhém 2 (n=10): nhoém ‘trl, chyt “kE<€ngt hp ALP gda \ |
carrageenan/collagen Mi Q1 200mg/kg (cha 20mg/kgALP).

- Nhém 3 (n=10): nhém tr2, chut "E<€ngt h p ALP gda v i
carrageenan/collagen Mi u 1000mg/kg (cha 100mg/kgALP).

Sau 28 ngay inghtt f h p nanoACC1910, chut £ mg vanch | g
b 3 n h ngt khéBg cé cacll hiunhim _E nh<€ niycogidm&¥toh c h
téo,longm€en, ttng cOn.

Cahnthggachut ¢ - . mxgu theBmlgdm chng va nhém ung hd t
h p nano mancALP (nhom tr 1 va nhém ir2). TH ng ké cho tBy can thg chu't
sau 28 ngay'ing thic t £t ng c¢ - ngiké so gih gtani &y hhic’ cf
nhém ch ngva nhém fr 1 va nhém tr2 (p<0,01 va p<0,05)Blng 3.21). K/} qul’
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nay cho tly U nght f h p nanoACC1910khdngln h “th ¢&@h & phat tr
tr n g  ng€a chuyt.

Bd n@1.BO®n onHagc8&§c nhemcclvihUYstauw "u hn g
ACC1910sauldva 28 ngay (gm)

Nhém Tr, €1) Sau 14 ngay (2) Sau 28 ngay (3) P
Nhém ch ng 20499+ 2184 | 223,90+ 2018 23363 2305 | P31<0,05
Nhom tr 1 208,07+ 2681 | 223,54+ 2630 23835+ 2369 | P3-1<0,05
Nhém tr 2 201,49+ 2185 | 219,62+ 16/0 234,01+ 138 | P31<0,a

P p>0,05 p>0,05 p>0,05

3422.C8c chZ=Z sXviauyttuidicccv” ™ hsau t ¥Xrhg p
Car/C/ALP

Cacchs huyfhcgms | “@ghngdu, nn g, Hy, s | @gbkthdu

va s | @g tW dfu khdng khac bt ¢ -
f h pnanoACC1910c | ng

T "naokg bia a_tctvd®au Gnght

n h € kiaé bitgi accac nisdom nghién a

‘ tHic[th i Wh nghién cu (p>0,05). K} qu nay cho tiyy h f h p nano mang
ALP khéngln h “tg@héhc n £bn gm8& u ngvd thre nghim (B[ng 3.2).
Bing322.Ch" s’ huwg/t8h dah©emcclivihUsta u ’
ACC19-10sauld va 28 ngay
Nhém Tr €1) Sau 14 ngay (2) |Sau 28 ngay (3 P
SXI 1 ng Khg ¢ u (T/L)
Nhém ch ng 7,18+076 7,05£118 7,04+040 p>0,05
Nhém tr 1 7,12+087 7,054,63 7,10+069 p>0,05
Nhém tr 2 6,93+139 6,84+127 7,02+078 p>0,05
P p>0,05 p>0,05 p>0,05
NCh gi Hg (g/d))

Nhém chng | 13250+1050 130,40x1257 13250+964 p>0,05
Nhom tr 1 12950+811 130,30+1114 13050+£1Q22 p>0,05
Nhom tr 2 129,60+640 12940+6,/4 12980+464 p>0,05

P p>0,05 p>0,05 p>0,05
SXI tng b ch¢u(GL)
Nhém ch ng 7,87£189 7,74£116 7,88+£195 p>0,05

u hn gp
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Nhom tr 1 7,87+208 7,88+229 7,83+128 p>0,05
Nhém tr 2 7,71+£192 7,76x147 7,83+£209 p>0,05
=) p>0,05 p>0,05 p>0,05
SXI| ngti@ ¢ u (TCML)

Nhém ch ng | 764,40+2449| 78580+24702 | 788,60+26129 | p>0,05
Nhomtr 1 | 768,20+209B7 | 790,80+2330 | 766,20+20179 | p>0,05
Nhémtr 2 | 779,70+2847| 762,60+26210 | 767,10+264/1 | p>0,05

P p>0,05 p>0,05 p>0,05
3423.C8c ch=Zha¥ vaiohuit tr_ ac v~
Car/C/ALP

Blng 3.8 thwhi n cac chs hda sinh ca chut
h p nanoACC19-10 saul4 va 28 ngayN'n g, cl'§ ¢
n h € mdh fre tatreatinin) trong huff teh n g

vasau unghttf h p nanoACC" tHlc[ cac nhém nghién @

s khac bit

me n

gan

clng

_tc va®au khi ung ht
(AST
k h tkhég bitgi a stcr €
nh<€ Kkh
c - 1 nok i@ eac mhém nghién a“ c[t r c&a sau ung

h&{ h p nanoACC1910 saul4 va 28 ngayp>0,05). KI} qul nay cho tisy htt
h p nano mangALP khéng[n h "t d¢hkh ¢

th ¢ nghi m.

Bdng 323.C 8§ ¢

ch’

s. aschhb, b-

ntng

ar €,

ACC19-10 saul4 va 28 ngay

dian rdfgmnd tLh

v

Nhém Tr,€1) |Saul4ngay (2]Sau 28 ngayqd) P
Nh gi AST (UIL)
Nhom ch ng 69,90+750 70,60£1247 71,10+£1164 p>0,05
Nhom tr 1 6950+1437 69,60+11,25 69,10+1207 p>0,05
Nhém tr 2 69,70+778 69,30+831 69,10+1063 p>0,05
P p>0,05 p>0,05 p>0,05
Nh gi ALT (UIL)

Nhém ch ng 10500+625 104,10+694 10360+334 p>0,05
Nhom tr 1 107,50+896 107,90+809 107,60+753 p>0,05
Nhém tr 2 10690+997 108,10+723 | 10740+1039 p>0,05

P p>0,05 p>0,05 p>0,05
Nh gi Ute (mmoll)
Nhém ch ng 5,53+062 5,76+061 5,83+060 p>0,05
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Nhém tr 1 5,63+130 5,77£072 5,85+096 p>0,05
Nhém tr 2 5,84+057 5,87+067 5,69+068 p>0,05
P p>0,05 p>0,05 p>0,05
Nh gi Qteatinin (umolL)

Nhém ch ng 63,80+537 63,30+655 62,90+428 p>0,05
Nhém tr 1 62,70£682 63,50+£570 62,50+825 p>0,05
Nhém tr 2 62901852 63,40£647 63,60+£652 p>0,05

P p>0,05 p>0,05 p>0,05
3424.Tr zng | 1 gan, chhdoh b8ah khi

Car/C/ALP

Tr n g ~ g €an, tkh va lach cachu t sau 28 ngay'tnght f h p nano
ACC1910 khdng c6 s khac bit co6 y nglw th ng ké giav i cac nhém nghién
¢ u khac KJT qul nay cho tiyy f h p h& nano mangALP khoéng lam bih  ilkich

t he® agan,tth v~ | §gwtthtc nghim(B[nhg 3.2).
Bd n3@4.Tr ng | € ng oam, studngv hUbe®dth
ACC1910sau28 ngay
Nhém Gan (gram) Thdh (gram) Lach (gram)
Nhém ch ng 8,83+150 1,38+035 0,62+0,09
Nhom tr 1 8,87+242 1,48+035 0,62+016
Nhom tr 2 8,94+228 1,54+031 0,62+008
P p>0,05 p>0,05 p>0,05

Hinh [nh vi th\&, a gan, thh va |4 lackg, a chut trénHinh 3.33chothby:
t h %y g ang, kibagred, thadahh€a, xam dih
vi ° m, &hpungtamnkhong gidn, khong xung fuy

- Cac be gan va\ti

- Nhu mé thth ¢ m ¢6 ving v va ving ty, trong ving v cac t\W dfu thdh
con rd &l trdc, cac ]bao biM md” ng thdh khdng b thodi hoa.

-Nhu mé lach cé vung v , ia vung ty trdag. Vung ty trdag c6 cac nang
lympho v i _ ng mich but I6ng gi a.

N h ¥, Winh[nh nhu mé gan, é¢in v ~
chu t nghién cu cho hBy f h p ht nanoACC1910k h t n g | agtidty ban:
t Tm@din t rnywtthcnghim.

uXxXn

| § Cihg" tHPcihchc nhom €
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" Nhom
ch ng

“ Nhom
tr 1
{ Nhom
_ tr 2
S RS S e e Y e ek xﬁ*“j :;r.,""‘;"\?‘, i L A PR G }
Hinh3.33H3 n hv il mibumdg an, MWchdnc&¢ nh-m chu, t t
34.3. K o sat tac dng ova hv t tY hi p nano carrageenan/collagena | | opMr i no

sx gf m n(h gi ukat/acid uric trong mau wa cacnhdmchuit 1€ tho nghiMin
3431. Sx thay vLYit 0c ®@Mc cdhughdmc cbiAt trong
trinhthon g hi Mm
B[ng 325thwhins t h & iyvQdan rtbgva t | chut ch} ¢ a cac nhém
chu t. Trong qua trinh thnghi m, khéng c6 chuuchfch g ©y m! flddoric t £ n
m&u clng nhendcimthi hgpnBnoQadCiALRd N By:@ndhinh
t £ acmgluric trén chut s d ngpotassium oalatela an toanCan rHbg ¢ a cac nhém
chy tsau khiL Qi tr b icac Htf h pnano mand\LPsovi  t r @Bt la khong
c- 1 nrg k& #H cff chc nhémechu t nghién cu (p>0,05). So sanh cary
gi. a cac nhénthu t nghién cu, khong co skha bit ¢ - T ngké biaec t h
nhomchy tnghiéncu’ ¢t rc€ v~ Qstra(pr0,05)K/T gu nay chngt ht €
h pnano man@LP khéngln h “he¢@hl qu § t r Agm hchgtithnnghi m.r €
B! ng3.25. Can tbgva s chu t chij ¢ acac nhénthu tt 1 c&®a sau khi'ung 7 ngay

Tr. € Sau ungthuc P S chut
u ngthuc 7 ngay chit
Nhom chng tiehg | 5 764 150 | 20584154 | p>0,05 0
(n=60)
Nhémchngbnh | 20,59 +1,85 | 20,24 +1,70 p>0,05 0
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(n=60)
Nhém allopurinol
20,54 +1,48 | 20,31+160 | p>0,05 0
(n=60)
Nhom nane 20,55+1,29 | 20,55+1,50 | p>0,05 0
allopurinol (n=60)
P 5>0.05 p>0,05

3433.Gi § t r lhciduQnigc mMm8u € c¢c8c nh-m nghi °n
Blng 326 thWhi n A 'n g, akiduric mau ¢a chyt® cacnhémnghién cu.

Nhém chngtrhgco nng . b~y  dng wongtkhgn g 4 0 mdlL ¥ i7gid e

tr trung binh 12 682 + 82 2 ma¥/L. N'n g, akiduric mauc a chut® céac thi

L \Wthth nghi m t€h n“ong \Li nhau.
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‘c hmchht T g; cthr drgg buAbfga nano-ALP

Nhém ch ng trdag Nhom ch ng b nh U ng ALP U ng naneALP
T Wb Kho[nhg dao Kho[hg dao Khol[ng Khol[hg dao
| |
L ng T B mold) L, ng TB mold) | daongl TB nold) L ng T B mold)
( mol/L) ( mol/L) ( mol/L) ( mol/L)
Sau 1 gi
(n=10) 49 + 76 66,90 +9,82 88 + 133 97,6 +1590 | 50+88 | 71,60+ 12,64 50 + 81 66,80 + 9,92
n=
Sau 2 gi
(n=10) 50 + 77 66,80 +8,53| 86+133 |105,70+19,35 55+88 | 74,80+ 10,77 50 + 83 69,90 + 8,49
n=
Sau 4 gi
(n=10) 58 + 77 68,60 +5,15| 88<+170 | 123,60+28,45 50+97 | 76,70+£17,02 58 + 75 68,50 + 4,95
n=
Sau 8 gi
(n=10) 40 + 75 67,30+ 10,45 88+160 | 119,50+ 27,80 59+ 108| 86,60 + 15,57 59 + 85 73,70 + 8,27
n=
Sau 16 gi
(1=10) 45+ 75 66,90 +9,82| 88+146 |112,20+18,18 89 +165| 115,70+ 26,27 55+ 110 | 83,40 + 16,17
n=
Sau 24 gi
(1=10) 55+ 76 67,4 £ 6,40 82 + 147 106,9 £ 25,20| 81 +145| 112,20+ 21,36 88 +132 | 101,1+ 13,20
n=
Tnghp 40 + 77 67,32+8,22| 82+170 |110,92+23,70 50+ 165| 89,60+24,94 | 50+132 | 77,23 +15,88
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nhdémchngbnh ( g ©y macidurié mah): Nintgn atiduric dao

L ngtrongkhén g 82 miol/lLM7A@atrst r ung b3nh | moll.10, 9:
C6 s khéac nhau @n'n g, dtid uric mau ca chut”® cac thi WH Bau Ung
potassium oxalatea un g . e i sinh ly. Co ththBy n'n g, atidu r ing caob t
nhitisau 4 gi U ng K;C,O,vaung . ain@®i si nh |I[innphG scacuhill - g
L \th ti/p theo.

N'n g atiduric mau chut nhomALP ( L &u ng All) c6 khdng dao
Lng |~ 5@molldvig@&Fteung b3nh | "molB,xo 0 N
heg t HmsaufdigianingALP,t £ nfg ¢ €©hng.ithé&hchgg v
b nh® th i Whs$au UngALP 16 gi va 24 gi.

V. i nhom chut u ng Ht f h p naneALP (ht f h p nano Car/C/All)
nng, aidur i ¢ m8ngkhdm@ $0 rdol/L1v3i Bia te trung binh la
77,23 HNmolL5N' 8@ aéiduric® cacthi Wht sauldng Htf hp
nano mang allopurinol 1°gi 4 gi va 8 gi t €hng Li@hdmghutvbinh
t h®. Sau 16 giva 24 gi n'n g, atiduric trong mau chutu ng Htf h p
nano mag ALPt £t ng c¢ a Qichul nhons adhngwida g n h &n gh htnh s o
vichut g©y mtacddimh t tng
34.34. T0IMacidu r i c € rthdmehgi t gady m6 hinh soar nhém clong trang

N"n g, akiduric mau canhémchuy t sau khiu ng K,C,0,\Wgay md hinh
ttacglur i ¢ t tng [ng 16H9Q01ldFn.n fcac khih oWt th nghi m
khac nhaym ¢t dcidwic ¢ a nhém ungK,C,O,t t ng mhad . BWR L
1.80Fnsoyit £ n'g g, atiduric’' nhdmchut b 3 mb(BMch3&).

Bdng3.27.T atdur i ¢ tmmgms & ingk,E,0,

Thi Whi Tltktng trung
Sau 1 gi (n=10) 1,46
Sau 2 gi (n=10) 158
Sau 4 gi (n=10) 1,80
Sau 8 gi (n=10) 1,78
Sau 16 gi (n=10) 1,68
Sau 24 gi (n=10) 159
Trung binh 1,65+ 013
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3435. T®mddulrMc gid m he tnht-¥nm huiIXgLBs @an ® aima mé -
gay mo hinh

M c , §iflmnn g, atiduric mau nhém chut U ng ALP sau 1 gi LUh
8gi ung dampt 2l6, 6 4h IK94L%, sau 16 giva 24 gi khong thy
gifm.n Q nay donn g, ALP 4 "niiisau 2i 6 gi sau khi Gng va thi gian
th[itr ¢ aALPrakhihuy} t €©hng saakhi(0dgsM g i Bilm n ng
I, acidtrung binh Ia 18,88 + 18,21 %. Trong khinhém chut u ng K& f h p
nanoCar/C/ALP, m ¢ , Bilm n'n g, dtiduric mau cacth i Wb sau Ung
thi c QLnhix  h hninlsdm UngALP.M ¢  gilmn n g, atiduric mau
nhémchu t U nghtt  h p nanoACC1910 14 2990 + 1358 % (B[ng 3.8). N h €
vdy, KT qu naycho thy htf h p nanoACC1910° cungh ©~ m’ ndj @ tr co
t&c d nglam gim n n g, atiduric trongmauchu tmth h  h h n nhénochut
u ngALP.

Bdng328. T | " aciguir[int cac®homc h u, t
Thi Whi NhomALP Nhom naneALP
Sau 1 gi 26,64 % 31,56 %
Sau 2 gi 2923 % 3387 %
Sau 4 gi 3794 % 4458 %
Sau 8 gi 2753 % 3833 %
Sau 16 Qi -3,11 % 2567 %
Sau 24 gi -4.95 % 543 %
Trung binh 18,88 + 1821 % 29,90 + 1358 %

3436 . Sx kh§8c mbiduu i wZ gn @rag atBgch in°hn- nt o u

N'n g, dtiduric’ nhébmchngbnh (g©y m! nhxnh)l oad
th ng k& so vi nhém chng trdhg (chut b 3 “nnig) v i px&001° tHl c[ th i
I \Wwh nghién cu. N'n g, atiduric’ n h - nQu tf bRag ALP va Ht f h p nano
CarlC/ALP thgp h hn ¢ - “ng kénsg wi qtedm thimg bnh t sau Gng
thict 1gi Wh8gi (v inhomungALP) Vi 16§i (i v, i nhom
u ng Kt f h p nano carrageenan/collagabP) v i p<0,001). Nn g, atiduric
mau’ nhom Gng Ht f h p nanoACC1910thebh hn ¢ - Tngkéghw a t h
nhém GngALP* th i Wi sau Ungthu ¢ 16 gi (Hinh 3.33.
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180

= 1=+ Chumg tring Chimg bénh Allopurinol Nano-allopurinol
S 150 - i - 2

|

§ 120 A T HHH prove J##
g \ #HH 1 i ;

£ 90 - % T o ++ 3
= B e ety Tew + T ok -

9 e e e = 4
> Bl L e E: 1 1 =
:""b ###: So véi nhom chimg tring véi p<0,001
S 30 - *% ¥k So véi nhém chimg bénh véi p<0.01 va p<0,001

2 +++: So v&i nhém allopurinol véi p<0.001

0
1 gio 2 gio 4 gio 8 gio 16 gi¢ 24 gio

Hinh334S kh&8c nhadduv Qcnghgaltm@thi nm- m_ u

-
Trong LQtain " vy, m?1 lcidruiic méw lag U ng dung dch
Potassium oxalat250 mg/kg pho’hpvimc L2 ¢ h _ wn.gWgdy°md hit
nay, chut L « ° du@gpotassium oxalat ~ m n¢ 280 mg/kg trong 7 ngay theo
ph€ehng _pWadhpvaeng s (2016) [169). Sau 7 ngay ng potassium
oxalate h © m’ n§§ #0 mg/kg, nn g dtiduric’ nhdmchu t U ng potassium
oxalatec ao h hn ¢h-ng k& sovg mhomnachut b 3 °'nng (Unlg €@ €
muisinhly)vimec tdcidwyr i ¢  nd&hangll,4671 1,80 Fn.Mc t tng
n“y |7 t<€lhmg L& bdwrgi v m8u khi ai®dwyauca h?3r
chu t bRag potassium oxalate cac nghiéncut rce L[®B9i 173]. Hnbi t,
mc tdcidgr i ¢ ng#&ang khdn g t €©bhdg cdt thi Wb saukhi
U ng potassium oxalate 1 gi Wh24gi.Nh &y, mt h 3 ndeiduridtréry
chutth cnghim t €hinmg nth [mdo L § n h' c gddg dir@acid
uric mau cah%f h pnanoCar/C/ALP. V. i th i gianth nghi m ngch, mé hinh
t £ acgluricc achuts d ngpotassium oxalateQ 250 mg/kg trong 7 ngay lién
ti/p la an toan va phd p.
Tr °n mt &ciduwib mau Bay gotassium galate kK/fqu L. 8 nh gi 8
tac d ng Hlacid uric mau ca cac nhém chu cho tiBy n'n g, deid uric mau
nhom inght t h pnanoCar/C/ALPk ® 0 d " i, i thérmu ng allopuwrinol.
N h &y tvh p nanoCar/C/ALPc6 hi u qut' t Whtang allopurinol, Rith sod qua
trinh h5d thu va gji phong allopurinol.t mang va Bt h p Car/C/ALP,

T K/} qu nay, NCSsEti/p t ¢ nghién cu Weng dngt h p Car/C/ALP
trén lamsang in  t £ n_ong &iduridméau caALP trong th i gian t i.
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KeT LUxN
1. n« IL€dcchiMu ki n th2ch h  p LWt
cait hu, ¢ h'i Cyp@ideeh®p t ).Blaumg c8&c t §cacichh©n
th2choi’lmgen L€ ¢ t §L£OB0HDEME €dend /Jd ¢ h a
NaCLThXm t2ch colllagebh€tcoadgloM8B8gdn  tcitnthc
c hulliRvab; dUnlg€ sng kumhnh 0, 6 L. biCJgrh ta2 nh

18 acidamin

2 . n « chJj t Yo L ®arggeeman/coltagen/allopurinol
(Car/CALP), s d. ng KCI (1% slWWo.Tg & lar/CthieH €° n ¢
h® 96/5.HUALPphantantrondn ., n QCarCpr. ik 2 & o H@nigLOQ

nmt €hndgroég tl'i °m pkAItehmygdnt & ci | 1e€ nme cc . cc
t €hng t&c tonh Li n

3. n« chJ] t Yo I|haBo carrageéh@collagen/alldpuripol
(Car/CIALP) c §cCarfCv " | h” mALPhB8g nhau b33ng ph-€
iionhéaT Car/Ct h2ch h’ p wodneCariCAltPct” khch t he
n h BI10/90

4. KJ}qu x § ¢n hl h * ng AUP gi[i phongt cac mdé marg vaht f
h p Car/CALP trong cac dung éh md phng dch dlday (pH 2), cch ru t (pH
74)chotyraa g c¢ § cth,dii m i hg®LE gi[i phéng t cac cachtt h p
nanoLQul n h hnpit smuALP tinhkhi} ( ¢ a o  hih7R5 Bh). Qua trinh
gifithi cALPt h@f hp t u©n t heo @%haifi phiing ihanh va
g i a'th gill ghong cldn, c6 kWh soat. Sau 32°gith nghim, h * ng thii c€
ALP gili phongt cac muhdf h pchtth” ¢ § oQu ki m khac khau trongung
dc h' mlpH 2L4% t 19,6471 67,650 %, tronglung dc h’ mlpH 7,4L% t 23,3
T 98,082%.

5. Qua trinhgili phongALP t cacmangt h p Car/C/ALP trong cac dung
dc h' mlpH 2 va pH 7,4h y/l tuan theo mé hinKosmeyeri Peppas vih s
khwh tan n = 0,361Qu4 tinh gii phongALP t cacht f h p nanoch y/l tuan
theo mé hinh KosmeyePeppas, i h s khuwh tann = 0,1863 (trong pH 2) va mo
hinh Higuchi (trong pH 7,4).
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6. H& f h pnanoCar/C/ALP* liQu phath nghimti LamfibR@@ L «
k ht n g, cdigh tihh trénchu tth nghi m. H&{ h p nanoCar/C/ALPYV, |
2 liQu 200mg/kg va 1000ng/kg, th nghi m trong 28 ngay trén chtc ng trdag
khongln h “mg@hkhc n Eongau, #i tric va chc  n t, a gan, tah va
lach.H4 t h pnanoCar/CALPla antoanyiliQi L «nghi m. H4 nanomang
allopurinol lam gi'm n'n g, dtid uric trong mau chu mth h  h hnichg b v
L& | " naciduticrclu tu ngALP.

Kl'e N NGH,

: XxX©y d. ng m* h3nh tr2ch

Bdc Vamtth\eo quy mt pilot v™ L nh h<€e ng
2Nghi°n ¢c.u b"o c¢chJj v™ th nghi m |

ch s° hUt CalC/ALR= pl1 G/a%®/ 10 v~ o atidu@unmau r = ¢

trong LiQu tr° b nh gt

I1.Nghi °n c¢_u



117

NH NG né&NGMEC, ALUxNAN

n« X @y By trinh trich ly collagen tv[y ¢ §c ngt& Vit
Nam).Col | ag e nlatohagentinield |, c6chacacchui U1, U2
b,thgdiv i ~ hgkinhsi0,51 um, nhit  Hi/h tinh 32,3C.

n « Jjedhthanh cdng mang vatht h p carrageenan/collagen/allopurinol
(Car/C/ALP) Céac mang't h p c6 hiu s mang allopurinol 28,35
78,03%, ty thuc v "Qoki idh]tlb, trong khi cac & h p c6 hiu
sitHimangALPc ao h h'n80,2%. 11

T 3 m’ cln& hinh KorsmeyePeppas thich’ ip ntil  WRh[n &nh qué trinh

gili phongALP t mang't h p va cac Bt h p nanoCar/C/ALPpH 2 va

pH 7,4

T Kk}quth nghi minvivotrén chuts d ngHtf h pnanoCar/C/ALP

kh?3n g 'nhtHtf h pcotacdngacidur i ¢ trong m§a v~
va tac dng ph v i liQu th nghi m (200 mg/kg, 1000 mg/kg va 1500
mg/kg).
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X BO Y TE
S\ VIEN KIEM NGHIEM AN TOAN VE SINH THUC PHAM QUOC GIA
NATIONAL INSTITUTE FOR FOOD CONTROL (NIFC)

B 20631 11l Fum 542919398738 * Websiie: www.nife.gov.vn
| S6° 21710/PKN-VKNQG PHIEU KET QUA KIEM NGHIEM
TEST REPORT
1. Tén mau: Collagen
2. Ma s6 mau: 10174857/DV.1
3. M t& mau: M&u dang Iéng dung trong 8ng nhua nép kin, tén mau viét tay dan trén

&ng, 13ml/mau. - S8 lugng: 1
NSX - HSD: Khong c6 ; Khéng c6 méu luu

4. S6 lugng mau: 01 mau

5. Thoi gian lvu mau: Khéng cé

6. Ngay 18y mau: Khéng cé

7. Ngay nhan mau: 23/10/2017

8. Thai gian thtr nghiém: ~ 23/10/2017 - 02/11/2017
9. Noi gtti mau: Nguyén Thay Chinh

Dia chi: Nha A12 - S§ 18 Hoang Qudc Viét
10. Két qua thir nghiém:  Chi tiéu Hoa ly

STT Tén chi tiéu BPon vi Phuong phéap the Két qud
10.1"| Ham lugng Acid aspartic mg/mL H.HD.QT.046 (HPLC) 0,099
10.2° | Ham lugng Acid glutamic mg/mL H.HD.QT.046 (HPLC) 0,550
10.3" | Ham lugng Alanine mg/mL H.HD.QT.046 (HPLC) 0,218
10.4" | Ham lugng Arginine mg/mL H.HD.QT.046 (HPLC) 0,425
10.5" | Ham lugng Cystine mg/mL H.HD.QT.046 (HPLC) 0,059
10.6° | Ham lugng Glycine mg/mL H.HD.QT.046 (HPLC) 0,140
10.7" | Ham luong Histidine mg/mL H.HD.QT.046 (HPLC) 0,047
10.8" | Ham lugng Isoleucine mg/mL H.HD.QT.046 (HPLC) 0,022
10.9" | Ham lugng Leucine mg/mL H.HD.QT.046 (HPLC) 0,039
10.10°| Ham luong Lysine mg/mL H.HD.QT.046 (HPLC) 0,043
10.11°| Ham lugng Methionine mg/mL H.HD.QT.046 (HPLC) 0,020
10.12°| Ham lugng Phenylalanine mg/mL H.HD.QT.046 (HPLC) 0,028
10.13°| Ham lugng Proline mg/mL H.HD.QT.046 (HPLC) 0,487
10.14°| Ham lugng Serine mg/mL H.HD.QT.046 (HPLC) 0,357
10.15°| Ham lugng Threonine mg/mL H.HD.QT.046 (HPLC) 1,704
10.16°| Ham luwgng Tyrosine mg/mL H.HD.QT.046 (HPLC) 0,007
10.17°| Ham luong Valine mg/mL H.HD.QT.046 (HPLC) 0,026
10.18| Ham luong Tryptophan mg/mL H.HD.QT.112 (HPLC) 0,012
10.19°| Ham luong Collagen mg/mL H.HD.QT.205 (HPLC) 0,290
Ha Noi, ngay 02 thang 11 nam 2017
TUQ.VIEN TRUONG
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1. Cdc két qud thit nghiém ghi trong phiéu nay chi c6 gid tri doi véi mau thi nghiem X i
2. Khéng duge trich ddn mot phdn phiéu két qud thit nghiém néu khong cé su déng ¥ bang van ban ctia Vién Kiém nghiém ATVSTPQG
3. Théng tin vé méu va khdch hang dugc ghi theo yéu cau cia noi gii mau
4. Chi tiéu ddanh ddu * la chi tiéu duge cong nhan VILAS

5. Khong nhdn khiéu nai trong truomg hop khéng c6 méau haw hode hét thoi han luu mdu theo quy dinh Trang 1/1
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309 Nha A10 Phong Héa sinh Protein
18 Hoang Quéc Viét, Vién Cong ngh¢ Sinh hoc
Cau Giéy. Ha Noi, Viét Nam Vién Han 1am Khoa hoc va Cong nghé Viét Nam

DT: 024 37561903
Email: lethao@ibt.ac.vn

KET QUA PHAN TiCH NHAN DIEN PROTEIN

S6 lugng mau: 2
Ngay nhan mau: 12/2018
Dic diém mau: mot mau protein dang kho va mot mau protein dang dung dich

Phuong phap phan tich: Phén tich nhén dién protein bing céc phuong phap xu ly mau,
thuy phén protein bang trypsin. sdc ky long nanoLC-MS/MS va phan tich Tin sinh hoc.

Protein: hypothetical protein cypCar_00045321, partial [Cyprinus carpio] vdi khoi lugng
115674 (Da) tuong tu nhu Collagen alpha-2(I) chain (Oncorhynchus mykiss) dugc nhéan
dién véi diém s6 cao nhat.

Ha Noi. ngay 23 thang 01 nam 2019

Xic nhan caa don vi Nguoi bao cao
Truong phong Hoa Sinh Protein
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1/ Protein: hypothetical protein cypCar_00045321, partial [Cyprinus carpio]
+S protein’ dfioKGF735H.1s

+ Whis protein: 318

+Kh'i ° hg@M) (Da): 115674

+ plctith®an: 9,18

+ Trinh t acidamin:

1 MGPQGFQGHA GEPGEPGQAG AVGSRGPPGP
51 VPGAQGARGF PGTPGLPGMK  GHRGYTGLDG
101 GTPGQRGARG LPGERGRVGP  SGPAGARGAD
151 PGAPGPKGEI  GPAGPTGPPG PQGQRGEPGT
201 AKGAAGTPGV  AGAPGFPGPR  GGPGPQGPSG
251 GVKGEPGSSG PQGPPGPSGE EGKRGSTGEQ
301 TGTPGARGPP  GDAGRAGEPG  LVGAR GLPGS
351 RSGPPGPTGP  RGQPGNIGFP  GPKGASGEAG
401 GNNGPAGPVG LAGAPGEKGE  QGPSGAPGFQ
451 IHGSDSTQLM  QFLVHLHNTG  CIVSCKSLQI
501 KGERGNPGPA GASGAQGPIG  ARGVAGTPGP
551 AAGMPGERGT AGTPGPKGEK  GELGYRGLEG
601 GANGDKGETG SFGPPGPAGP  RGSPGERGES
651 RGEKGPAGGK GDAGPPGPAG  PVGNTGPLGA
701 FPGAAGRVGP  PGPAGIVGPP  GLTGAPGKDG
751 GPPGLAGEKG  SPGEAGPAGA  PGSAGPQGQL
801 PGAVGEPGRV  GPAGAPGPRG  PIGNIGMPGM
851 RPGAAGLKGD RGEPGSPGTA  GPVGAPGPNG
901 GPAGAVGARG APGPAGPRGE KGVAGDKGER
951 SGDSGPAGIA  GPAGPRGPAG PNGPPGKDGS

1001 PSGPPGSPGL  PGPAGPAGGG YDTSGGYDEY
1051 LNTQIENLLS PEGSKKNPAR  TCRDIRLSHP
1101 KAYCDFSTGQ  TCIHPHPESI PRKNWYRGSQ
1151 DETLSPQSMA  TQLAFMRLLA  NQAVQNITYH
1201 LQGSNDVELR  AEGNSRFTFS  VLEDGCS

PGKNGDDGNN
RKGEPGAAGL
GNTGPAGPAG
NGAVGPVGPP
ASGPRGLAGD
GPTGAVGLRG
PGSSGPPGKE
KPGEKGPSGP
GLPGPAGPVG
FNISQQGIPG
DGNKGEPGAA
NAGRDGARGA
GPAGPSGFAG
AGPAGPPGAR
PRGARGDVGP
GSQGFSGLPG
TGPQGEAGRE
PSGAVGRPGN
GMKGLRGHPG
NGMPGAIGPP
RADQASLRAK
EWSSGFYWID
EKKHIWFGET
CKNSIAYMDA

GRPGKPGDRG
KGENGAAGSN
PLGAAGPPGF
GNPGANGING
PGPVGVKGDA
PRGMPGARGA
GPVGLPGQDG
TGLRGLPGPD
EAGKPGDRVS
DQGVSGPAGV
GAAGAPGHQG
PGPSGPPGPA
PPGADGQTGQ
GDSGPPGLTG
AGPPGENGLI
SRGDRGLPGG
GSPGNDGPPG
RGESGPSGSV
LQGMPGPNGH
GHRGPPGHVG
DYEVDATIKS
PNQGCAMDA
INGGTEFGYN
ENGNLKKAVL

t

h u
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MS/MS Fragmentation of RGSTGEQGPTGAVGLRGPR
Found in KTF73577.1 in NCBIprot, hyporthetical protein cypCar_00045321, partial [Cyprinus carpio]

Match to Query 306: 1851.984372 from(618.335400,3+) intensity(248870.0000) index(58)
Data file 2019-0116_SampleC .pkl
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MS/MS Fragmentation of AGEPGLVGAR
Found in KTF73577.1 in NCBIprot, hypothetical protein cypCar_00045321, partial [Cyprinus carpio]

Match to Query 62: 925501448 from(463.758000,2+) intensity(825753.9000) index(70)
Data file 2019-0116_SampleC pkl
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MS/MS Fragmentation of GPIGNIGMPGMTGPQGEAGR
Found in KTF73577.1 in NCBIprot, hypothetical protein cypCar_00045321, partial [Cyprinus carpio]
Match to Query 326: 1927 891848 from(964 953200.2+) intensity(606425 1000) index(128)
Data file 2019-0116_SampleC pkl
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2/ Protein:callagen type | alpha 2 [Carassius auratus]
+S° protein trong ch s° d. li u: BAG722
+ ni Wrteis:” g9
+ Kh' i M)®76byg (M
+ pl L€ ¢ ®©23Inh to§hn
+ T r Saadamin:
1 MLSFVDTRIL LLLAVTSYLA  SCQSGLRGPK GPRGERGPKG PDGKPGRPGH
51 PGPPGPPGPP  GLGGNFAAQY DGAKGPEPGP  GPIGLMGPRG  PSGPPGAPGP



101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1201
1251
1301
1351

+ Ph MS/MS ¢ a cac nin h

QGFQGHAGEP
AQGARGFPGT
GQRGARGLPG
PGPKGEIGAA
AAGTPGVAGA
GEPGSSGPQG
AGRSGPMGMP
PPGKEGPVGP
GPAGPTGLRG
AGPVGEAGKP
PAGTPGPDGN
GYRGLEGNAG
PGERGESGPA
NTGPLGAAGP
GAPGKDGPRG
AGPQGQLGSQ
NIGMPGMTGP
GAPGPNGPSG
AGDKGERGMK
PPGKDGSNGM
SGGYDEYRAD
DIRLSHPEWS
NWYRGSQEKK
VONITYHCKN
DGCSRHTGQW
FK

GEPGQAGAVG
PGLPGMKGHR
ERGRVGPSGP
GPTGPSGPQG
PGFPGPRGGP
PPGPSGEEGK
GARGATGSPG
SGQDGRSGPP
LPGPDGNNGP
GDRGIPGEQG
KGEPGAAGAA
RDGARGAPGP
GPSGFAGPPG
AGPPGARGDS
ARGDVGPAGP
GFNGLPGSRG
QGEAGREGSP
AAGRPGNRGE
GLRGHPGLQG
PGAIGPPGQR
QGSLRAKDYE
SGFYWIDPNQ
HIWFGETING
SIAYMDAENG
SKTVIEYRTN

6.PL

SRGPPGPPGK
GYTGLDGRKG
AGARGADGNT
QRGEPGTNGA
GPQGPSGASG
RGSTGEQGAT
ARGPPGDAGR
GPTGPRGQPG
AGPVGLAGAP
ASGPAGVKGE
GGPGHQGAAG
SGPPGPAGAN
ADGQTGQRGE
GPPGLTGFPG
PGENGLIGPP

DRGLPGGPGA
GNDGPPGRPG
SGPSGSAGPA
MPGPNGPSGD
GPPGYVGPSG
VDATIK SLNT

GCTMDAIKAY

GTEFGYNDET
NLKKAVLLQG

KPSRLPILDI

MS/MS Fragmentation of GEIGAAGPTGPSGPQGQR
Found in BAG72201.1 in NCBIprot, collagen type I alpha 2 [Carassius auratus]

Match to Query 268: 1635.795648 from(818.905100,2+) intensity(637146.9000) index(263)

Data file 2019-0116_SampleC pkl
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MS/MS Fragmentation of GPAGPTGLR

Found n BAG72201.1 in NCBIprot, collagen type I alpha 2

Match to Query 41: 824.456248 from(413.235400,2+

Data file 2019-0116_SampleC pkl
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MS/MS Fragmentation of GLPGGPGAVGEPGR
Found in BAG72201.1 in NCBIprot, collagen type I alpha 2 [Carassius auratus]
Match to Query 139: 1219.636648 from(610.825600,2+) intensity(259267.2000) index(293)
Data file 2019-0116_SampleC.pkl
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MS/MS Fragmentation of GPIGNIGMPGMTGPQGEAGR
Found in BAG72201.1 in NCBIprot, collagen type I alpha 2 [Carassius auratus]
Match to Query 326: 1927.891848 from(964.953200,2+) intensity(606425.1000) index(128)
Data file 2019-0116_SampleC.pkl
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3/ Proteln collagen type | alpha 1 [Ctenopharyngodon idella]

+S’ protein trong ch s
+ ni Wm s231 protein:
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+ T r Saadaminh
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+Ph MS/MS ¢ a cac nin h

GFDEKSGGAM
PMGPRGAAGP
GHRGFSGLDG
PGAAGARGND
PQGARGEAGN
GPPGPSGAAG
EGKRGARGEP
VVGPKGATGE
GPPGPVGARG
VGAPGAPGPA
EAGAPGPAGS
GAPGAQGPPG
TGPIGPPGPA
PPGADGLPGA
GAAGPPGATG
AGRTGEVGAP
QRGERGFPGL
GTPGNEGSAG
RGESGPAGPA
MQGPPGPPGP
GPRGRNGEIG
RADDANVMRD
PDWKSGEYWI
NIKEKKHVWF
TYHCKNSIAY
SHTGAWGKTV

AVPGPMGPMG
PGKNGEDGES
AKGDTGPSGP
GAAGAAGPPG
PGPAGPAGPA
APGPKGNTGE
GAAGGRGPPG
PGRNGEPGMP
QPGVMGFPGP
GPAGERGEQG
RGDRGFPGER
LQGMPGERGA
GAPGDKGETG
KGEAGDNGAK
FPGAAGRVGP
GPPGAPGEKG
PGPSGEPGKQ
RDGAPGPKGD
GAAGPAGPRG
SGEPGPAGAS
PAGPPGAPGP
RDLEVDTTLK
DPDQGCNQDA
GEAMTDGFQF
MDQASGNLKK
IDYKTTKTSR
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PRGPPGPGT
GKPGRPGERG
KGEAGAPGEN
PTGPAGPPGF
GNNGADGAAG
VGAPGAKGEA
ERGAPGARGF
GSKGMTGSPG
KGAAGEAGKP
PAGPPGFQGL
GAPGPAGPAG
AGLPGLKGDR
APGLVGPTGA
GDAGSPGPAG
PGPAGNAGPP
TPGAEGPTGP
GPSGPSGERG
RGETGAAGTP
PAGPAGARGD
GPAGPRGPAG
PGPPGPSGGG
SLSQQIESIM
IKVYCNMETG
EYGSEGSKAE
ALLLQGSNEI
LPIIDIAPMD
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GTPGAMGPRG
PGGPGAKGEV
PKGSPGTPGI
GAKGEAGAQG
PGADGSAGPK
SPGPDGKTGP
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PGPQGATGEP
ARGSPGSAGN
GDQGAKGTDG
RGPPGERGET
ATGAPGPQGP
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