Tap chi Khoa hoc Pai hoc Hué: K thuat va Cong nghé; pISSN 2588-1175 | eISSN 2615-9732

Tdp 129, S6 24, 2020, Tr. 5-14; DOI: 10.26459/hueunijtt.v129i1A.5917

XAC PINH BOC TINH CAP VA POC TiNH BAN TRUONG
DIEN CUA TINH BOT LUA MI ACETAT TREN CHUOT NHAT
CHUNG SWISS

Chu Thi Thu Hién!, Ding Cong Thuéin?, Trin Hitu Diing?*

1Pai hoc Budn Mé Thuat
2 Truong Pai hoc Y Dugc, Pai hoc Hué

Tém tat: Tinh bot lda mi acetat (ACis09) dugc diéu ché bing phuong phép acetyl héa chira
ham luong tinh bot dé khéng (RS) 1a 32.1% da duoc chiing minh ¢ thé e ché hoat dong cta
enzym amylase trén in-vitro. Nghién cttu thuc hién nhim danh gia doc tinh cip va doc tinh
ban trueong dién ctia ACis09 trén chudt nhit tréng chung Swiss. Nghién cttu dc tinh c4p theo
phuong phép Litchfield-Wilcoxon, sau khi dung liéu 25g/kg huyén phut AC1s0, 3 lan trong 24
gi0, nhan thdy khong c6 chudt nao chét trong vong 72 gio. Trong nghién cttu ddc tinh ban
truong dién, chudt dugc thir véi cac ligu 5g/kg, 1 lan/ngay, 2 lan/ngay, 3 lan/ngay huyén phi
AC1s09va 16 chiing cho &n thitc &n binh thuong. Theo doi trong 8 tuan vé tinh trang stic khoe,
da, 16ng, mit, hé tiéu hda, hd hap, van dong va than kinh, can ndng, cic chi s6 huyét hoc va
sinh hoa, dai thé, vi th€ co quan gan, than nhéan thdy cac chudt 16 ching va 16 thi khong ¢
sw khac biét vé cdc yéu to theo doi (p>0,05). ACis0-0 bude dau duge chiing minh la an toan trén
chuot thtt nghiém.

T khoa: Tinh bot lia mi acetat, dé khang, doc tinh, gan, than, m4u.

1  Datvan dé

Tinh bot dé khang (Resistant Starch - RS) 1a phan tinh bt khong bi tiéu hda bdi cac enzyme
amylase ¢ rudt non va khi xudng rudt gia, phan tinh bot nay dwoc 1én men boi cac vi sinh vat
duong rudt [7]. RS gitup kiém soat tt glucose mau sau dn, 1a yéu td quan trong trong viéc ngan
ngtra cac bién chiing lién quan dén bénh tiéu duong. RS duwoc phan lam 4 loai gom RSy, RSz, RSs
va RSs dua theo kha nang dé khang véi enzyme amylase trong dé RSs la loai tinh bot duoc bién
tinh bang cac phwong phap hoéa hoc thé hién tac dung dé khang enzyme amylase 1o rét nhat va

c6 tinh kha thi trong san xudt ¢ quy mo 16n [4], [8].

Trén thé gidi da c6 mot sd cong trinh nghién cttu ché bién RS4 theo nhiéu phuong phap
khac nhau nhu tao lién két chéo, oxi hda, ester hoa ... tlt cac nguon tinh bot tw nhién nhu tinh bot
bap, san, lta mi [4]. Trong d6, ngudn RS4 duwoc biéh tinh bang phuwong phap acetyl héa hién dang
duoc stt dung dung phd bién vi gia hop ly cling nhu miee d dé khang cao ctia n6 d6i voi enzyme

amylase [9]. Hién nay, ciing da c6 mét s6 cong bd vé hiéu qua cua cac loai RS lién quan dén su
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diéu hoa cac chi sd glucose, triglyceride va cholesterol trén chudt thi nghiém [14], [15]. Tuy nhién,
nhiing nghién ctru vé ddc tinh ctia tinh bot dé khang hién nay con han ché, mot s6 bao cdo nghién
cttu vé doc tinh cta cac loai tinh bot dé khang khac nhau khong duoc cong bd ma chi duoc tom
tat boi hoi dong chuyén gia FAO/WHO vé phu gia thuc pham nam 1972 [5].

O Viét Nam, day cting 1a mot linh vuc con méi. Nam 2018, nhém nghién ctru cua Tran Héru
Diing da diéu ché thanh cong tinh bot ltia mi acetat chita 32.1% RS bang phuong phép acetyl hoa.
bay 1a loai RSs dwgc hinh thanh do bién d6i cau tric héa hoc nén c6 tinh dé khang manh véi
enzyme amylase trén in-vitro [3]. V6i mong mudén lam rd hon vé tinh an toan ctia tinh bot la mi
acetat trén co thé sdng dé€ tao co so cho viéc ting dung loai tinh bt nay trong dinh hudéng hd tro
diéu tri bénh béo phi va déi thao duong, nghién ctru dwgc thye hién nham xac dinh doc tinh cap

va doc tinh ban treeong dién ctia tinh bdt ltia mi acetat trén chuot nhit chung Swiss.

2 Ddi twong va phwong phap nghién ciru

21 Nguyén vat liéu nghién citu

Chudt nhat trang chting Swiss 5 tuan tudi nang 20-24g, khong phan biét gidi tinh, trudng
thanh va khoe manh duoc cung cdp tit Vién Véc xin va sinh pham Y t& Nha Trang. Chudt dugc
nudi ¢ diéu kién binh thuong (12 gio sang, 12 gio t6i, nhiét d6 25-30°C) trong 7 ngay dé€ thich
nghi véi moi treong thi nghiém. Tat ca cac quy trinh thi nghiém trén dong vat duoc tuan theo
cac quy dinh ctia Hoéi dong Pao dtic trong nghién cttu Y sinh hoc ctia Pai hoc Y Dwgc Hué va
Hudng dan cham séc va st dung dong vat thi nghiém, Ban quyén 2011 ctia Vién Han 1am Khoa

hoc Qudc gia, Hoa Ky.

Mau tinh bdt ltia mi acetat (AC1s09) c6 chi s acetyl 1a 2.42%, chita ham luong tinh bot dé
khang (Resistant starch - RS) 1a 32.1% [3].

2.2 Xac dinh ddc tinh cip ctia tinh bot laa mi acetat
Do liéu dung ctia AC150-9 cho thit nghiém doc tinh cap

Phan tan ACiso9 trong nuwde cat d€ tao cac huyén phu c6 néng d6 khac nhau. Khao sat thé
chét va tinh chét ctia cac huyén phu d€ tim nong do t6i da ACis0-0 phan tan dong nhét trong nude
va on dinh trong thoi gian > 3 phut. Ttr huyén phit ACis0.9 dwgc chon cho chudt uéng duoc trong
mot lan va khong gay chét bat cit chudt nao trong nhom dwgc chon cho liéu thit nghiém ddc tinh
cap [2].

Khéo sat doc tinh cip ctia AC150-9 theo phwong phap Litchfield — Wilcoxon [6]

40 chudt nhin d6i 12h qua dém duoc chia ngéu nhién thanh 4 16 (N=10), madi 16 chudt dwoc
cho udng 3 Ian trong vong 24 gio, mdi lan cdch nhau 3 gid cta huyén phit ACisos khac nhau véi
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budc nhay liéu la 25%. Theo doi sd chudt chét, song trong vong 72 gio sau thit nghiém [2], [10]
va quan sat cac dau hiéu sau trong vong 7 ngay [1]: Hanh vi, cdn nang co thé, hé tiéu hoa, hé bai
tiét, hé ho hap va chudt sé duoc md dé€ quan sat dai thé nhitng dong vat bi chét trong thoi gian
theo doi. Xéc dinh liéu LDso, liéu an toan va liéu dung nap t6i da huyén phu ACiso trén chudt
nhat.

Xac dinh doc tinh ban treong dién cta tinh bot lia mi acetat

Tt liéu an toan cta huyén phu ACisoo khi diing nhiéu Ian khong gay thay doi dang ké téi
chttc nang, co quan hodc hoat dong sinh ly chudt thi nghiém. Chuot dwoc thit nghiém 6 3 mtic
liéu thép, liéu trung binh va liéu cao ctia huyén phu ACisos véi 8 tuén, theo doi cac hanh vi, can
nang, cac chi sd huyét hoc va sinh hoa, phan tich mo6 bénh hoc [11]. Céc chi s6 sinh hoda ctia chudt
dwoc dinh lwong trén may sinh héa ti dong Cobas 6000 (Roche). Céc tiéu ban m6 gan than duoc
xét nghiém bang phuong phap héa md mién dich.

St dung phan mém thdng ké SPSS 20.0 d€ xtr ly s6 liéu. So sanh su khac biét thong ké gitra
cac nhdm bang t-test va Anova- test véi do tin cay 95%. Cac két qua dugc biéu dién dang gid tri
trung binh + SD.

3 K&t qua vaban luin

3.1  Doc tinh cdp cta tinh bot lia mi acetat
Do liéu dung ctia AC150-9 cho thit nghiém ddc tinh cap

Nong d¢ toi da dich huyén phtt AC1s09 phan tan d6ng nhat trong nudce va 6n dinh trong thoi gian
> 3 phut khao sat dugc la 0.5g ACis09 phan tan trong 1ml nuwde. Thé tich huyén phu c6 thé dua
vao co thé chudt ma khong lam chudt chét la 1.25ml/25g chudt. Vay liéu dung cho khao sat ddc
tinh cap cua ACiso9 la 25g/kg.

Khao sat ddc tinh cap ctia AC150-9 theo phwong phap Litchfield — Wilcoxon

Céc ca thé chudt nhin déi 12 gio qua dém duoc cho udng huyén phu ACisos & cac liéu 25;
18.75; 14 va 10,5g/kg, 3 Tan trong 24 gid, mdi lan cdch nhau 3 gio. S§ chudt chét, séng trong vong
72 gio sau thir nghiém va cac ddu hiéu quan sat sau 7 ngay duwoc trinh bay ¢ Bing 1.

Bang 1. Tinh trang sinh ly chung cua chuét trong 7 ngay

. Tiéu Ho6 Tuin  Van Thin S6 chuot
Mikc lié Da Lb Mit , ' : '
e e a -ong % héa  hip  hoan déng kinh  chét
25g/kg - - - - - - - - 0/10
18,75g/kg - - - - - - - 0/10
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. R ‘ Tiéu Ho Tuin  Van Thin S6 chuot
Mic lieu Da Long  Mat 142  hip  hoan déng kinh  chét
14g/kg - - - - - - - 0/10
10,5g/kg - - - - - - - 0/10

Ghi chii: (-) khong ghi nhdn diéu bat thuwong

Dong thoi, chudt & cac 16 thir nghiém duoc can trude va sau 7 ngay thit nghiém nham danh

gia anh hudng cua ACiso 1én can ndng. Két qua theo doi duoc thé hién & Bang 2.

Bang 2. Theo dbi can nang chudt trong vong 7 ngay

Can ning chudt (g)

Thoi gian

25g/kg 18.75g/kg 14g/kg 10.5g/kg t-test
Trudc thit nghiém 23.3 23.0 24.0 232 p>0.05
Sau 7 ngay 26.8 28.7 30.2 27.5 p>0.05

K&t qua cho thdy tat ca cac 16 chudt thte nghiém déu khoe manh, di chuyén va an udng binh
thuwong, da, 16ng, mét ciing nhu cac chiic ning tiéu héa, hd hap, van dong, than kinh déu binh
thuong va khong cé chudt nao chét trong vong 72 gio hay ¢ tién luwong chét sau 7 ngay. Dong
thoi, can nang chudt ctia cac 16 thi nghiém sau 7 ngay déu tang binh thuong va khong cé su khac
biét cd y nghia vé can nidng gitta cac liéu thte nghiém (p > 0,05). Do vay véi muc liéu cao nhét la
7500mg/kg/24h (25g/kg, 3 lan trong 24 gid) van chua xac dinh dugc gia trj LDso. Theo bang phan
loai doc tinh cdp dwa trén gi tri LDso [1] thi ACiso0 thudc nhém 6 “Gan nhw khong doc”.

3.2 Doc tinh ban truong dién cua tinh bot ltia mi acetat
Panh gia sy anh hwéng cta AC150-9 1én can nang chuot

Vi mue lidu xéac dinh duoc tir thir nghiém ddc tinh cdp, dé xudt mic liu th nghiém doc
tinh ban truong dién 1a: lidu thdp 5g/kg x 1 lan/ngay; liéu trung binh la 5g/kg x 2 lan/ngay; lieu
cao 1a 5g/kg x 3 Tan/ngay. Theo d6, chudt duoc chia ngau nhién thanh 4 16 (N=10) bao gom 16
chiing: cho &n thirc an, nuwdc uéng binh thuong; 16 ACI: cho an huyén phu ACisos liéu 5g/kg x 1
lan/ngay; 16 AC2: cho d@n huyén phu ACuso9 liéu 5g/kg x 2 Tan/ngay; 16 AC3: cho d@n huyén phu
ACis09 liéu 5g/kg x 3 lan/ngay. Hang ngay, chudt cac 16 thtt nghiém van cho dn udng tw do nhu
16 chting. Chudt & cac 16 thir va cac 16 chiing duoc can hang tuan trong 8 tuan thtr nghiém nham

danh gia anh huwong ctia ACis09 1én can nang chudt. Két qua theo doi duwoc thé hién & Hinh 1.

Két qua cho thdy, cAn ning chudt & mdi 16 déu ting 1én theo thoi gian sau mdi tuan. Cu
thé, can ndng ¢ 16 chiing, AC1, AC2 va AC3 da tang twong tng 1a 92, 89, 64 va 48% so voi trudc
thtr nghiém. Tuy nhién, su ting can nang thay d6i rat 16n theo mbi nhém. D3i véi 16 AC1, su ting
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can ndng khong cé su khac biét c6 y nghia so v6i 16 ching (p>0.05). Tuy nhién ¢ 16 AC2 va 16
AC3, sy tdng can nang da cham lai tai tuan thit 4 va 5 so véi 16 chiing (p<0.05). Tham chi, tir tuén
thit 7 chudt ¢ 216 nay c6 s giam can nhe. Diéu nay dwgc giai thich béi phan RS trong ACisos tao
ra nang luwong thap nén co thé chudt phai huy ddong ngudn nang luong md du tri trong cac mo,
co va gy ra sy giam can nang. Két qua nay tuong tu nghién ctu ctia Turner va cong su khi danh
gia si an toan ctia tinh bdt acetat da chi ra rang s giam can ngng phu thudc vao ham lugng acetyl
trong tinh bdt, cu thé véi ham lwong acetyl > 2% cho thdy can nang chudt giam. Ham luwong acetyl

trong ACis09 1a 2,42% twong tw nhw trong nghién ctru ctia Tuner [13].

Theé trong (g)

50 P>0,05
45
40
35
30
25
20
Trwére Tuin 1 Tuin 2 Tuén 3 Tuan 4 Tuadn 5 Tuidn 6 Tudn 7 Tuin 8
thor
nghiém
—o—LO CHUYNG —=—LO AC1(10&n/ ngay) ——LO AC2(2I&n/ ngay) LO AC 3( 3 [an/ ngay)

Hinh 1. Biéu d6 bién thién can ning chudt trong 8 tuan theo doi

Dbong thoi, theo doi biéu hién chirc nang ctia chudt ¢ 4 16 thi nghiém déu khoe manh, di
chuyén va dn udng binh thuong, da, 16ng, mat ciing nhu cac co quan tiéu héa, ho hap, van dong,
than kinh déu binh thuong.

Dénh gia sy 4nh huwéng caa AC150-9 1én cac chi s6 huyét hoc va sinh hoa

Anh huong ctia ACis09 1én chite nidng tao méu ctia chudt duoc danh gia théng qua s6 luong
hong cau, s6 luwgng bach cau va tiéu cau. Cac thong sd duoc 1ay sau khi két thuc thie nghiém, két

qua dugc trinh bay ¢ Bang 3.

Bang 3. Anh hudng ctia ACis0s 1én chitc ning tao mau ctia chudt sau 8 tuan

Lo Héng ciu (T/L) Bach ciu (G/L) Tiéu ciu (G/L)
Lo chitng 9,8 9,4 913,7
Lo AC2 8,8 82 689,0
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Lo Hong ciu (T/L) Bach ciu (G/L) Tiéu cau (G/L)
Lo AC3 8,2 7,5 669,5
Test ANOVA p> 0,05 p>0,05 p>0,05

Két qua cho thdy sau 8 tuan thtt nghiém, s6 luong hong cau, bach cau va tiéu cau cua cac
16 thtr du dung 2-3 ligu 5g/kg/ngay cua ACisos van khong cé sw khac biét ¢6 y nghia so véi 16
chiing (p>0,05). Biéu d6 cho thay viéc dung ACisos lién tuc trong thoi gian dai véi cac miee liéu
khac nhau déu khong anh huong dén chitc ndng huyét hoc ctia chudt. Két qua nay twong tw nhw
két qua cta Feron va cong su (1967) khi nghién cttu anh huong cta tinh bt khoai tay acetat trén
chudt nhit [6]. Cac nhém chudt dwoce cho ché dd dn khac nhau chita 5, 15 va 45% tinh b6t khoai
tay acetat c6 ham luong acetyl la 1.36% trong 13 tudn cho thdy khong c6 su thay d6i dén chi s&

huyét hoc cua chuét.

bong thoi, viéc danh gia sy anh hudng caa ACisoo 1én chitc ndng gan va than thong qua

cac chi s6 SGOT, SGPT, ure, creatinin va albumin dwgc thé hién & Bdng 4.

Bang 4. Chi s6 SGOT, SGPT, ure, creatinin va albumin cta cac 16 chudt sau 8 tuan

Lo Ure (mmol/l)  Creatinin (umol/l) Albumin (g/l) SGOT (w/l) SGPT (uw/D)
Lo ching 10,7 26,4 34,5 115,8 61,0
Lo AC1 12,4 25,1 35,7 126,5 53,3
Lo AC2 14,7 28,9 33,5 181,8 65,9
Lo AC3 17,1 26,1 33,7 157,7 55,2
ANOVAtest p>0,05 p>0,05 p>0,05 p>0,05 p>0,05

Két qua cho thay sau 8 tuan thtr nghiém, cac chi s6 SGOT, SGPT, ure, creatinin va albumin
ctia cac 16 thtr dut dung 2-3 lidu/ngay ctia ACiseo van khong cé su khac biét cé y nghia so véi 16
chung (p>0,05). Két qua nay tuwong dong vdi két qua trong nghién ctru cua Til va cong sw (1971)
vé tinh bot acetat trén chudt nhit da chi ra r.:;mg O cac liéu khac nhau 1a 0, 5, 10, 30% tinh bot acetat
v6i ham luong acetyl 1a 1,98% trong vong 2 ndm, khong c6 su thay ddi vé chi s6 huyét hoc va sinh
héa trén [12].

Dénh gia sw anh huwdng cia AC150-9 1én dai thé va vi thé mé gan va than

Tién hanh giai phau mod bénh hoc gan va than dé quan sat dai thé thay cac t& chirc gan,
than ctia chudt ¢ 16 ching va cac 16 thir déu binh thuong, khong c6 biéu hién xung huyét hay dau
hiéu bi ton thwong (Hinh 2).
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Hinh 2. Hinh anh dai thé gan va than chu6t ctia 16 ching (a) va 16 AC3 (b)

Dong thoi, md gan va than cuia chudt duoc ph?iu tich, 1ay mau lam xét nghiém mo bénh
hoc bang phwrong phap nhudém Hematoxylin - Eosin. Két qua quan sat va phan tich vi thé md gan
v6i 0 phong dai 100 lan dwoc trinh bay & Hinh 3.

Hinh 3. M6 gan chu6t ctia 16 chiing va 16 AC3 & d6 phong dai 100 (2. tinh mach; 3. mao mach nan hoa; 4.
ong mat; 5. dong mach)

Két qua cho thay khong c6 hinh anh bat thuwong vé mé bénh hoc gan trén cac 16 chudt. Cu
thé vé cau trac caa ti€u thuy gan, tinh mach trung tam tiéu thuy khong bi bién dang, cac t&€ bao
be gan xép thanh 2 - 3 hang, khong c6 be gan nao day ddc 1én thanh 4 - 5 hang té bao, mao mach
nan hoa khong cé su x0 1éch tir chiéu doc sang chiéu ngang, t€ bao gan khong bi day 1én. Vé cau
truc ctia khoang ctra khong quan sat thdy t&€ bao xo xam nhap khoang ctra (thuwong gép trong cac
treong hop xo gan), khong quan sat thdy sw xam nhdp cta lympho bao (thuong gap trong truong
hop viém gan) va khong thdy hinh anh qua san bat thuong ctia t€ bao biéu mo gan (thuong gap
trong treong hop ung thw gan).

Két qua quan sat mo hoc than chudt véi dé phong dai 100 Tan duoc trinh bay ¢ Hinh 4.
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Hinh 4. M6 than chudt ctia nhém ching va 16 AC3 ¢ d6 phong dai 100 (1. tiéu cau than; 2. 6ng lwon gan; 3.
ong luon gan; 4. éng gop; 5. mach mau)

Két qua cho thdy khong c6 bat thuwong vé mo hoc than trén cac 16 chudt. Cu thé ¢ vung vo
than khong co su tdng sinh t€ bao xo (thuong gép trong treong hop viém cau than man); vung
tay than khong cé sy xung huyét gitta cac mao mach cau than, khong cé sy xam nhéap lympho
bao vao gitra tiéu cau than (thuong gédp trong treong hop viém cau than); va dng than khong bi
gian rong, teo nho hodc vo. Nhu vay, ACiseo du dugce st dung lién tuc nhiéu trong 8 tuan van

khong gay bién doi vé t6 chitc hoc ciia md gan va than chudt.

4  Kétluan

Cac két qua nghién ctru cho thady ACis00 1a mot san phdm 6 tinh an toan cao trén chudt thi
nghiém. ACis09 khong gay bién d6i vé mat dai thé va vi thé ctia m6 gan va than, dong thoi khong
gdy anh huong dén chitc nang huyét hoc, chitc ndng gan va than ctia chudt sau 8 tuan thi nghiém.
Hon nira, AC1s09 con tham gia vao su cai thién can ndng sau 8 tuan thuwc nghiém. Diéu nay rat c6
y nghia trong viéc ché& bién cac khdu phan an chita ACis09 diing hd tro diéu tri bénh béo phi va

rdi loan lipid mau.
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Determination of the acute and chronic toxicity of acetat wheat
starch on swiss mice

Chu Thi Thu Hien!, Dang Cong Thuan?, Tran Huu Dung?

!Buon Me Thuat University
2 University of Medicine and Pharmacy, Hue University

Abstract. Wheat acetate starch (ACis09) prepared by acetylation method containing 32.1% of
resistant starch (RS) shown resistance of amylase enzyme in vitro. The aim of this study was
to assess the acute toxicity and semi-chronic toxicity of ACiso.9 on Swiss mice. Study on acute
toxicity by Lichfield-Wilcoxon method, after feeding with dose 25g/kg, 3 times in 24 hours of
solution suspension of acetate wheat starch (ACis09), counted of number live or dead mice
within 72 hours, the result shown that no mice died. In the semi-chronic toxicity study, mice
were fed with doses of 5g/kg, 1 time/day, 2 times/day, 3 times/day and control group,
monitoring for 8 weeks for health status, skin, hair, eyes, digestive system, respiratory, motor
and nervous system, weight, hematological and biochemical indices, macroscopic,
microscopic organ, liver, kidneys found that the mice between the control and test group there
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were no differences in tracking factors (p> 0,05). ACis0-9 was initially proved to be safe in test
mice.

Keywords: Key words: Wheat acetate starch, resistance, toxicity, liver, kidney, blood.
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