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TOM TAT

Mé dau: 3-MCPD i mgt dw phdim duwoc tgo ra trong qud trinh thity phén protein thyc vt dudi sy xiic tdc
cua acid. D c6 nhiéu nghién citu chitng minh dc tinh ciia 3-MCPD trén thin, co quan sinh duc va tiém ning
Qdy ung thie. Trong nghién citu nay, chiing toi tién hanh theo doi doc tinh ciia 3-MCPD trén hinh thii hong ciu
va s tao vi nhan.

Muc tiéu: Nghién ciru nay bao gom 2 muc tiéu sau: 1) Nghién citu dgc tinh cia 3-MCPD trén hinh thdi
ctia hong cdu, va 2) Nghién cieu doc tinh clia 3-MCPD trén nhiém sic thé’ qua phuong phdp quan sdt sy hinh
thanh vi nhan.

Phuong phdp: Chudt nhit tring duwoc cho udng 3-MCPD trong 6 thing 6 cic liéu 1 mg/kg, 10 mg/kg va 20
mg/kg. O thoi digin két thiic khio sdt (sau 6 thing), mau chudt thi nghiém dwoc thu thdp va khdo sat hinh thdi
héng cdu va sy tao vi nhdn diea trén phuong phidp nhudm mau bang Giemsa.

Két qua: 3-MCPD gdy thay doi 16 rét hinh thdi hong cdu: gdy gidm thé'tich hdng cdu, ting sic t0'va chuyén
sang dang hong cdu gai. Bén canh do, sir dung kéo dai 3-MCPD ciing gdy sw gia ting hinh thanh cic vi nhin
trén hong cdu (mot biéu hign cua ton thuong nhiém sic thé). Nhitng tdc dong nay ciia 3-MCPD ting 16 hon khi
sw dung kém theo ethanol.

Két lugn: 3-MCPD ¢ cic liéu 1 mg/kg, 10 mg/kg va 20 mg/kg ste dung trong 6 thing gdy thay doi hinh thdi
héng cdu va giy ton thuwong nhiém sic thé, vi thé'cd thé tic dong dén chirc ning hdng cdu va nguy co giy ung
the.

Twr khoa: 3-MCPD, ho"ng cau gai, vi nhdn, déc tinh man tinh
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Background: 3-MCPD is a toxic chemical produced by acid-hydrolyzed protein processes. There are bodies
of evidence showing toxic effects of 3-MCPD on kidney, reproductive organs and carcinogenic property. In this
study, we investigated the subchronic toxicity of 3-MCPD on erythrocyte morphology and blood cell count.

Method: mice were orally administered 3-MCPD at doses of 1 mg/kg, 10 mg/kg or 20 mg/kg for 6 months.
At the end of the study, blood was collected and erythrocyte morphology was examined. The micronucleus test
was also performed on erythrocyte to investigate the ability of 3-MCPD to induce numerical or structural
chromosomal damage.

Results: 3-MCPD induced changes in erythrocyte morphology, including decrease of size, increase of

pigment and transforming to crenated cells. The micronucleus formation in erythrocyte was also increased in 3-
MCPD treated groups. These toxic effects of 3-MCPD appeared to be potentiated by the presence of ethanol.
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Conclusion: 3-MCPD at doses of 1, 10, or 20 mg/kg, administered in 6 months induced significant changes
in erythrocyte morphology and genotoxicity, which may affect the function of erythrocytes in circulation.
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DAT VAN DE

3-Monochloropropane-1,2-diol  (3-MCPD)
la mot san phdm phu trong qua trinh san xuat
nhiéu loai thwc pham. 3-MCPD duwgc hinh
thanh tir phan ting gitra chat béo va ion Cl- (vi
du NaCl) & nhiét d0 cao (Food Standards
Agency 2001). Ngoai ra, 3-MCPD ciing dwoc
tao ra trong qua trinh thuy phan protein thuc
vat bang acid hydrochloric (HCl) (Collier
1991). 3-MCPD thuong hién dién ¢ ham lwong
rat thdp (<1 mg/kg) nhung mot vai loai san
pham c6 thé chita v6i ham lwong cao (Ién dén
hang tram mg/kg).

Céac nghién ctu trén thu vat cho thay, 3-
MCPD la chéat c¢6 tiém nang gay ung thu trén
nhiéu co quan khac nhau ¢ chudt cong chung
F344 (Sunahara 1993, Lynch 1998). Nghién cttu
in vitro cting cho thdy 3-MCPD cho két qua
duong tinh trén thit nghiém gay dot bién gen
(Silhankova 1982, Zeiger 1988; Lynch 1998).
Madc du da c6 rat nhi€u nghién ctru vé doc tinh
ctua 3-MCPD, tuy nhién cac dix liéu vé doc tinh
ctia 3-MCPD trén mau van chua dugc day du.
Trong nghién cttu nay, ching t6i dat muc tiéu
khao sat doc tinh ctia 3-MCPD trén chudt nhat
sau khi cho udng 3-MCPD trong 6 thang lién
tuc véi cac chi tiéu danh gia la hinh thai hong
cau va su tao vi nhan.

PHUONG PHAP NGHIEN CUU
Thu vat th nghiém

Tha vat thtt nghiém la chuot nhit tréng,
chung Swiss albino, giong duc, c6 trong lugong
tlr 18-20 g, dwoc phan bd ngau nhién thanh
nhiéu 16 khéc nhau, mdi 16 tir 6-20 con. Chudt
duoc nuodi trong moi treong tién hanh thuc
nghiém tir 3-5 ngay dé€ thich nghi véi moi
treong. Hang tuan, chudt duoc theo doi thé
trong va luong nudc tiéu thu dé€ diéu chinh
lwong 3-MCPD thich hop. Két thac giai doan
thi nghiém, chudt duoc 1ay mau d€ phan tich.

Chuot thi nghiém dwoc chia thanh cac

nhém sau

—Nhém ching: uéng nudc sinh hoat trong 6
thang, n=18

-Nhoém 1: udng 3-MCPD 1 mg/kg/ngay pha
trong nudc udng sinh hoat trong 6 thang,
n=18

—Nhoém 2: uéng 3-MCPD 10 mg/kg/ngay pha
trong nudc udng sinh hoat trong 6 thang,
n=11

—Nhoém 3: uéng 3-MCPD 20 mg/kg/ngay pha
trong nudc udng sinh hoat trong 6 thang,
n=14

—Nhoém 4: udng ethanol 1% pha trong nudc
udng sinh hoat trong 6 thang, n=6

—Nhém 5: udng ethanol 5% pha trong nudc
udng sinh hoat trong 6 thang, n=7

-Nhém 6: udng ethanol 1% + 3-MCPD 1
mg/kg/ngay trong 6 thang, n=6

-Nhém 7: udng ethanol 5% + 3-MCPD 1
mg/kg/ngay trong 6 thang, n=6

-Nhém 8: uéng ethanol 1% + 3-MCPD 10
mg/kg/ngay trong 6 thang, n =8

-Nhém 9: uéng ethanol 5% + 3-MCPD 10
mg/kg/ngay trong 6 thang, n=7

Phan tich hinh théi hong cau

Dé€ phan tich hinh thai hong cau, mau duoc

phét trén lam kinh, c6 dinh bi“mg methanol, &€

kho, r6i sau d6 nhudm mau bi“mg thuoc ther

Giemsa.

Quan sat sy hinh thanh vi nhan

Thtt nghiém nay duoc thiét k& nham danh
gia cac hoa chat c6 kha nang gay ton thuong
nhiém sic thé€. “Vi nhan” 1a mot nhan nho hinh
thanh va xuéat hién bén canh nhéan binh thuong,.
Trong qud trinh phan bao, nhiém séac thé sé nhan
doi va sau d6 phan chia vao 2 t€' bao con. Néu
tién trinh nay bj gian doan, hodc nhiém séc thé bi
phé vo boi hoa chat hay bic xa thi sy phan bo



nhiém sic thé vao 2 t&'bao con bi anh huéng va
mot vi nhan sé hinh thanh do khong dwoc tich
hop vao nhan chung. Hién tuong nay cé thé
duoc quan sat dudi kinh hién vi sau khi nhudém
mau nhan bang thudc thir thich hop (Witt 2008).

Phan tich thong ké

St dung phép phan tich mau Bartlett vé
tinh phan bd caa dir liéu. Néu dit liéu phan bd
binh thuong, st dung phép kiém ANOVA,
néu dit liéu phan bo bat thuong, stt dung phép
kiém Kruskal-Wallis. So sanh sw khac biét
gitra 2 nhom dugc xem la c6 y nghia thong ké
khi P < 0,05.
KET QU A VA BAN LUAN
Luwong nudc tiéu thu 6 nhém chiang va
nhém uéng 3-MCPD

Trong sudt qua trinh thtr nghiém, chung
toi theo doi thé trong va lwong nudc udng
trung binh cua chuét (trong nhitng nhém nho
ttr 4-6 chudt) theo tirng ngay va tung tuan dé
c6 thé diéu chinh luwong 3-MCPD dang theo
liu lwong thiét ké nghién ctru. Két qua dugc
trinh bay ¢ hinh 1.
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Hinh 1. Lugng nueéc tiéu thu va thé trong ciia chudt
0 cdc 16 thi nghiém
Hinh thdi hong cidu & nhoém ching va
nhém uéng 3-MCPD

Sau 6 thang st dung 3-MCPD, hinh thai
hong cau ¢ cac 16 sit dung 3-MCPD c¢6 nhiing
thay ddi dang ké. O nhém chitng, hinh théi
hong cau hoan toan binh thwong véi dang
hinh dia, sac t6 binh thuong. Trong khi &
nhém st dung 3-MCPD 1 mg/kg, hong cau
mat di dang hinh dia va gia ting sic t6. O
nhom st dung 3-MCPD 10 mg/kg va 20
mg/kg, ching t6i nhan thdy hong cau chuyén

sang dang hinh cdu gai va bat mau rat dam
(hinh 2).
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Hinh 2. Hinh thdi hong cdu 6 nhém chitng va nhém
udng 3-MCPD (x 1000)
Sw hinh thanh vi nhan ¢ cic nhom udng
3-MCPD

O hinh 2, ching t6i quan st thay c6 s hinh
thanh vi nhan ¢ cac nhém udng 3-MCPD (mti
tén) trong khi & nhém chiing, hau nhu rat hiém
gap hong cau cd vi nhan. S6 luong vi nhan tang
cao theo ndng do 3-MCPD st dung, gitta liéu 1
mg/kg va liéu 10 mg/kg. Sy hinh thanh vi nhan
chting t6 3-MCPD gay ton thuong nhiém sac thé
trén cac hong cau ludi. Két qua duoc trinh bay
trong bang 1.
Bang 1. S6'lwong vi nhan hinh thanh trén 1 thi
truong quan sdt (x 1000 lan)

) 3-MCPD | 3-MCPD | 3-MCPD
Nhém ((:::’2? 1mgkg | 10mg/kg | 20 mg/kg
(n=6) (n=6) (n=6)
séhéng cdu | 0/176 3/114 | 126/136 | 176/230
_Covi | 1/254 | 15/177 | 213/216 | 134/192
”hh%”rgogguso 01127 | 7124 | 131233 | 36/105
quan sat 0/163 | 13/111 | 86/113 49/102
trong 1 thi 0/181 5/119 | 100/207 | 85/110
trwong 1/205 | 20/244 | 110/140 | 74/102
%héngcau | 018+ | 68l | 7330+ | 6332%
chra vi nhan 0,01 1,35 2,26%** 7,01%**

**p <0,01; **p < 0,001 so voi nhom ching




S6 lwgng hong cau va cac chi s6 lién quan
6 nhom ching va cac nhom st dung 3-
MCPD

Maic du 3-MCPD gay nhiing thay doi dang
ké trén hinh thai hong cau va sy tao vi nhan,
tuy nhién khi xac dinh téng luong hong cau
(RBC) gitta nhédm chttng va nhém st dung 3-
MCPD, chung t6i nhan thdy 3-MCPD khong
anh huong dén tong luong hong cau va ham
luong hemoglobin (Hb). O nhém st dung 3-
MCPD 1 mg/kg, c6 si giam nhe ham lwong
hematocrit (Hct) va thé tich trung binh cua
hong cau (MCV) nhung diéu nay khong xay ra
trén cdc nhom st dung 3-MCPD 10 mg/kg hay
20 mg/kg (hinh 3). Trén chi s6 MCHC (nong
dd huyét sic td trong hong cau), cidc nhom str
dung 3-MCPD déu tang so v6i nhom ching
(hinh 4).
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Hinh 3. 56 lwgng hong cdu va cic chi s6'lién quan
cua cdc 10 thi nghiém
Hinh théi hong ciu va su tao vi nhan ¢
chudt dwge cho uéng dong thoi 3-MCPD
va ethanol

Do 3-MCPD duoc khtr doc bang phan ting
lién hop véi glutathion d€ tao thanh S-(2,3-
dihydroxypropyl)cystein va N-acetyl-S-(2,3-
dihydroxypropyl)cystein (Jones 1975). Ngoai
ra, khi sit dung ethanol kéo dai c6 thé gay suy

giam ham luong glutathion, vi thé ching t6i
nghién cttu trong di€u kién c6 sy hién dién cta
1 yéu t& nguy co (ethanol), liéu ddc tinh cta 3-
MCPD c¢ gia tang hay khong.

Vé mét hinh thai, viéc st dung dong thoi 3-
MCPD (10 mg/kg) va ethanol (1% hay 5%)
cling gay hién twong hong cau gai r0 rét, trong
khi nhom chiing va nhom st dung ethanol c6
hinh thai hdong cau binh thuong. Vé sy tao vi
nhan, st dung két hgp 3-MCPD 10 mg/kg +
ethanol 5% lam tang ty 1é hong cau c6 vi nhan
lén dén khoang 90% (bang 2).

Bang 2. Hinh thdi hong ciu va ty I¢ tao vi nhin ¢
cdc nhom thi nghiém

Nhém Hinh thai % héong cau
c0 vi nhan
Chirng (n=15) Binh thwong 0,18 +0,01
Ethanol 1% (n = 6) Binh thwong 0,67 +0,31
Ethanol 5% (n =7) Binh thwong 3,39+2,94
Ethanol 1%+3-MCPD | Héng cau 829+79
1 mg/kg (n= 6) tang sac
Ethanol 5%+3-MCPD |  Hbéng ciu 7,29 +3,89
1 mg/kg (n=7) tang sac
Ethanol 1% + 3- Héng cau gai 41,72 +
MCPD 10 mg/kg (n=8) 19,87**
Ethanol 5% + 3- Hong cau gai 86,99 +
MCPD 10 mg/kg (n= 4,455
7)

**p <0,01; ***p <0,001 so v6i nhom ching
KET LUAN

Cho dén nay, da c6 mot s6 nghién ctu vé
ddc tinh ctia 3-MCPD trén mau da cong bd, va
nhitng nghién cttu nay stt dung 3-MCPD ¢ liéu
thap nhat la 30 mg/kg trong 4-14 tuan. Cac két
qua cho thay 3-MCPD gay thiéu mau, suy tay
va giam bach cau (Kirton 1970, Marchesini
1989, Cho 2008). Trong nghién cttu ctia chiing
t6i, 3-MCPD khong gay thiéu mau nhung gay
giam nhe thé tich hong ciu va gia tang nong
dd huyét sac t6. Diéu nay cho thay su thay ddi
hinh thai hong cau quan sat dugc khong lién
quan dén tinh trang tan huyét va sy tao hong
cau.

Hong cau gai quan sat dugc trong nghién
cttu cua chung toi, mac du chwa xac dinh dwoc
y nghia bénh hoc that sy ctia hién twong nay,



nhung di€u nay c6 thé lam thay d6i chitc néng
ctua hong cau va cé thé gay nhitng bién ching
bat loi vé huyét dong.

Ngoai ra, 3-MCPD ¢ liéu 1 mg/kg da gay
hién twong tao vi nhan ro rét so véi nhom
ching. Binh thuong, hong cau trudng thanh
va luu théng trong mau ngoai vi 1a nhiing t&
bao khong nhan. Su tao vi nhan trén hong cau
cua 3-MCPD cho thdy hoda chat nay tac dong
1én nhiém sac thé ctia nhitng t& bao tién hong
cau va co thé gom ca hong cau ludi.
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