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Tém tat

Pit van dé: Dj irng protein sita bo (CMPA) I di ¢rng thwc phdm phd bién nhat, déc biét 1a & tré so sinh va
tré nho. Trong trudng hop nay, sita tir cac loai dong vat cd vi khac dugc dé xudt nhu 1a mét sy thay thé dinh
du&ng cho sita bd. Trong s6 d6, sita dé duwoc st dung khd phé bién dé thay thé. Trong cac loai dé, aS1-casein
(aS1-CN) dwoc ma hda bdi gen CSN1S1, dugc dic trung cho tinh da dang vé kiéu hinh cda s6 lvgng. Muc dich
cla nghién clru nay la danh gia tinh gy di &rng cla sita dé cé biéu hién khac nhau clia aS1-CN. Dai twgng va
phwong phép: 26 mau sira dé duoc chon tir cac loai dé cé kiu gen CSN1S1 khac nhau d3 duoc phan tich bai
SDS-PAGE va Immunoblotting sit dung huyét thanh clia céc tré bj dj (rng vdi sita bo vai IgE ddc hiéu cho CN va/
hodc protein huyét thanh ctia sita. K&t qua: Khong ¢ phan &ng mién dich xay ra d6i véi as1-CN & tat ca cac
mau sita dé thong qua k§ thuat Immunoblotting. K&t luan: Stta dé c6 cac gen CSN1S1 cy thé cé thé duoc sir
dung nhu mét ngudn thay thé protein ngudn trong trwdng hop nhan thirc véi as1-CN. Hon nita, cac k§ thuat
nay c6 thé hiru ich dé€ danh gid phan &ng clia bénh nhan dj (rng véi sira bd ddi vdi protein cla sita dé dé xac
dinh tinh an toan cho tirng ch( thé cu thé.

Tir khéa: Dj tng, protein sira, dé, alphaS1-Casein, CSN1S1 gen

Abstract

ALLERGENICITY ASSESSMENT OF GOAT’S MILK
WITH DIFFERENT EXPRESSIONS OF ALPHA S1-CASEIN
IN PATIENTS ALLERGIC TO COW’S MILK
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Background: Cow’s milk protein allergy (CMPA) is the most common food allergy, especially, in infants and
young children. In this case, milk from other mammalian species has been suggested as a possible nutritional
alternative to cow’s milk. Goat’s milk is used quite popular to replace for cow’s milk. In the goat species, aS1-
casein (aS,-CN), coded by the CSN1S1 gene, is characterized by qualitative and quantitative polymorphisms
extensively. This aim of this study is to evaluate allergenicity of goat’s milk containing differentk kinds of asS, -
CN. Methods: Individual milk samples from 26 selected goats with different CSN1S1 genotypes were analyzed
by SDS-PAGE and immunoblotting by using sera from children allergic to cow’s milk with IgE specific to CN
and/or serum protein. Results: The absence of reactivity for the as1-CN highlighted with immunoblotting
for all goat milk samples. Conclusions: The goat’s milk with particular genotype for CSN1S1 could be used
as a source protein alternative in the case of as1-CN awareness. Furthermore, these tests could be useful
for evaluating from time to time the reactivity of patients with CMPA against milk proteins of these goats
selected to establish the safety of its use in the specific subject.
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1. DAT VAN DE

Di rng thirc an la mot trong nhitng bénh ly phirc
tap nhat trong linh vuc di ing. D6 khdng chi anh
huéng tdi strc khde ca nhan bj di irng thu'c pham ma
con 13 ganh ndng cho strc khoé cdng ddng & hau hét
céc nuwéce trong vai thap ky gan day [1]. Khodng 2-4%
dan s6 trén toan thé gidi [2,3], trong dé khodng 5-8%
tré em va tdi 3% ngudi ldn cé di (ng vai thue pham?.

M6t trong s8 d6, di trng sita |a dj &ng thuc pham
phd bién & tré so sinh va tré nho, dic biét 1a di ing
V@i protein cla sita bd phd bién nhat. Gan 3-7% tré
em dudi 8 tudi bj anh hudng bdi dj (ng vdi protein
stta bo. C6 rat nhiéu loai protein trong thanh phan
cla sita bo lién quan dén di &ng nhung chl yéu
bao gébm caseins (CN:as1-CN, as2-CN, k-CN and
B-CN) va dam whey(alfa-lactaloumin (a-La), beta-
lactoglobulin (B-Lg), immunoglobulin (Ig), lactofferin
(LF))[5],dac biét 1a as1-CN la mét di nguyén cua sira
co vai tro quan trong trong di tng.

Trong trwdng hop di &ng véi sita bo, céc d6i
tuong di &’ng cdn mot ngudn thay thé khac vdi cac
ngudn protein khéc, thudng dua trén cac protein
stra thay phan (CN hodc whey protein). Sita ti
cac loai dong vat cé vu khac nhau (ngua, lra, dé)
d3 duwoc goi y nhu 1a mét sy thay thé cho sita bo,
nhung su an toan cla né ddi véi cac chi thé bj dj
(rng van dang con tranh c3i [6].

Ngay nay, stta dé dugc sir dung rdng rdi & nhiéu
nuwdc trén thé gidi nhu 1a ngudn thay thé cho sira bo
& tré bi di 'ng hoac khéng dung nap[7].

M6t nghién ciru trén 31 tré bi di ng sita bo
d3 cho thay tic dong tich cuc cha thay thé vdi sita

dé, giam triéu chirng trong 74,2% truong hop. Tuy
nhién, mot sé bdo cdo khac mé td phan ng phan
rng phan vé vdi sita dé ngay sau khi tiép xuc véi sira
dé & bénh nhan bj di irng sita bo [8] cling nhu khéng
dung nap & tré em bi di irng [9].

Tinh gay dj (rng cla sira dé véi cac biéu hién khac
nhau ctia aS1-CN qua viéc chon Iya kiéu gen CSN1S1
duoc nghién ciru mét thir nghiém 1am sang da duoc
thuc hién trén chuot lang[10]. K&t qua cho thay ring
sy gidm nong dd aS1-CN trong sira dé it gay dj irng
hon so v&i sita dé khdc, cé thé do ti 1&é B-LG:aS1-CN
bi thay d6i déi.

Tlr cdc van dé lién quan dén céc két qua cla sira
dé con gay tranh cdi trong cac nghién clru lam sang,
ching t6i da ti€n hanh mét nghién ciru “DPdnh gid
tinh gdy dj &ng cua sita dé vdi cdc sw biéu hién
khdc nhau cua alpha s1-CN trén bénh nhén dj trng
stta bo" v&i muc tiéu:

- Xdc dinh kiéu hinh ttr cdc kiéu gen CSN151 dd chon.

- Ddnh gid tinh dj trng cla sifa dé vdi nhitng biéu
hién khdc nhau cua aS1-CN.

2.DOI TUONG VA PHUONG PHAP NGHIEN cU'U

2.1. MAu sira dé

26 mau sita dé duogc thu thap véi cac bidu
hién khac nhau cla aS1-CN dwa vao cac kiéu gen
CSN1S1.

Cac mau sita dé duoc danh sé thir tu tir 1 dén
26 va duoc chia lam 3 nhém: gen manh tuong &ng
vdi kiBu gen dong hop tlr AA, gen trung binh va gen
yéu tuong ng véi kiu gen déng hop tir FF, 0101 va
gen di hop tlr FO1.

Bang 2.1. Cac mau sita dé vdi cac biéu hién khac nhau cla kiéu gen aS1-CN

Nhém cé gen yéu Nhom cé gen trung binh Nhom cé gen manh
2 1 16 4
7 3 17 5
9 6 18 8
11 10 19 15
21 12 20 24
23 13 22 25
14 26

Céac mau sita dé duoc thu thap duoc ly tdm lanh
3000 RPM & 4°C trong 10 phat, sau d6 loai bd chat
béo & phia trén. Sira tach béo tiép tuc dugc thém
vao acid acetic 10% va acetate natri 1N dé tach chiét
CN va huyét thanh. Cac mau nay duoc gilt & -70°C
dé phan tich bang ky thuat dién di SDS-PAGE.

2.2. Ch thé dj trng

3 bénh nhan cé d6 tudi tr 9 thang dén 13 tudi d3
duoc chon (tré em) dwoc chan doan di &ng vdi siva
bo dwa trén két qua thu duoc tir do IgE dic hiéu vdi
protein sita (a-La, B-Lg va CN ); Nong d6 IgE dic hiéu
trén 0,1 kUA/L cho th&y cé sy nhay cdm.
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Bang 2.2. Nong d6 IgE dac hiéu véi cac thanh phan trong sita bo

CAP (Ig/E dac hiéu kUA/I)
Chu thé a-LA B-LG CN Milk
ID 26 >100 27,9 >100 >100
ID 27 6,19 5,21 1,21 8,6
ID 29 0,58 1,33 2,68 16,7
2.3. SDS-PAGE gdbm TBS 1X, BSA 3%. Rira sach ba lan v&i dung dich

Cac thanh phan CN d3 dwoc phan tach bang ky
thuat dién di SDS-PAGE trén gel acrylamide. Thanh
phan cba gel phan tach gébm: 15% acrylamide,
1.5M Tris-HCIl, pH 8,8, 6% of glycerol, 10% SDS,
10% of ammonium persulfate (APS), N,N,N’,N’
Tetramethylethylenediamine (TEMED). Thanh phéan
cla gel gom gébm: 30% Acrylamide, Tris-HCl buffer 0.5
M, pH 6,8, 10% SDS, 10% APS, TEMED.

Sau khi chay dién di véi hé théng Hoefer SE300
miniVE & 100 V trong khoang 6 gi®, cac gel duoc
nhudém v&i Coomassie Brilliant Blue r-250 (Methanol
40%, Acid acetic 10%, Comassie 0,1% and nudc).

2.4. Immunoblotting

Sau khi chay xong SDS-PAGE, cic protein &
trén gel dugc chuyén qua mang nitrocellulose (GE
Healthcare Bio-Sciences, LittleChalfont, UK) bang hé
théng Hoefer SE300 & 25V (300 -400mA) trong 90
phut.

Dé& ngan sy hap thu cla cac protein khong dic
hiéu, cac mang duoc U qua dém véi dung dich bao

rira (TBS 1X, BSA, Tween 20, nwdc khir ion) mbi lan 5
phut. Cac mang tiép tuc dugc U vai huyét thanh cla
cdc chu thé dj (rng vdi sira bo. Cac phirc hop khang
nguyén - IgE dwoc phét hién bang cach st dung
khang thé IgE cla dé chdng lai khang thé IgE cla
nguoi co gan alkaline phosphatase (Sigma-Aldrich,
St. Louis).

Cuéi cung 0 & nhiét dd phong véi BCIP (5-bromo-
4-chloro-3-indolyl-phosphate)/NBT  (nitro  blue
tetrazolium) dé phat hién sy hién dién cla phirc hop
khéng nguyén/IgE/anti-IgE/enzyme.

3. KET QUA VA BAN LUAN

3.1. K&t qua chay SDS-PAGE clia CN

26 mau sita dé duoc dién di d3 phan tach cac dai
CN v@i céc vi tri khac nhau: as1-CN (24kDa), B-CN
(24 kDa), k-CN (21kDa), va as2-CN (26 kDa). Ddc
biét, v&i ky thuat SDS-PAGE d3 cho thay su biéu hién
khéc nhau cla cac dai as1-CN & 3 nhém gen manh,
trung binh va yéu.

Hinh 3.1. SDS-PAGE ctia cdc mau CN & 3 nhédm gen khac nhau
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16 17 18 12 20 22 26 MK
1 e & 10 12 13 14 - -

Dua vao két qua nay, ching t6i d3 chon ra 7 mau CN (1, 3, 4, 10, 20, 21, 23) véi sy biéu hién ndng do
asl- CN thap nhat dé danh gia tinh g ay di &ng cla ching véi cac chl thé dj &ng sita bo bang ki thuat
Immunoblotting.

3.2. K&t qua Immunoblotting

Nhu két qua mong doi, phan &ng véi mién dich xay ra manh mé véi cdc a-CN cla sira bo, dic biét 13 vdi
aS1-CN va khdng cé phan rng mién dich xay ra véi aS1-CN cla sita dé. Phan ng xay ra chl yéu la chéng lai
aS2-CN & tat ca cac mau va mot s6 phan &ng véi B-CN

Hinh 3.2. Immunoblotting ctia cdc mau CN vdi huyét thanh clia bénh nhan ID 29
MK 20 10 3 1 4 23 21 cm?t

aS2-CN
B-CN

Hinh 3.3. Immunoblotting clia cac mau CN véi huyét thanh clia bénh nhan ID 26
3 10 . 4 23 21

R P

1. Marker 2. Sita bo
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4. BAN LUAN

VéGi k§ thuat dién di SDS-PAGE d3 chi ra cho
ching ta thay rang céc biéu hién kiéu hinh clia aS1-
CN ctia cac mau dé phu thudc vao kiéu gen CSN1S1.

Cac mau 21 va 23 thudc nhédm gen yéu cho thay
biéu hién thap hodc ving mat cla dai aS1-CN. Két
qua nay la phlu hop véi kiéu gen y&u ddng hop tir FF
va 0101 va di hop tr FO1.

MA3u 4 clla nhdm gen manh cho thay su gidm
biéu hién cla tat ca cac CN so v&i cdc mau khac co
cung kiéu gen, d3c biét |3 sy giam biéu hién cla dai
aS1-CN. Trong khi d6 sy biéu hién aS1-CN cho thay
cao & tat cd cdc mau stta dé thudc nhédm gen manh
doéng hop tlir AA nay.

Cécmiu 1, 3, 10 va 20 clia nhém gen trung binh
¢6 su vang mat hodc biéu hién aS1-CN thap. Su thay
d&i biéu hién cla dai aS1-CN nay khdng dang ngac
nhién vi day la kiéu gen trung binh.

Ky thuat dién di SDS-PAGE gitp cho viéc lua chon
cac mau sira dé cé bidu hién as1-CN thap hodc vang
mat théng qua lwa chon kiéu gen dé sir dung thay
thé cho sita bd & céc d6i twong bi dj (rng sita bo vdi
di nguyén phé bién 1a as1-CN.

Chuing t6i d3 s&r dung hai mau huyét thanh cla
bénh nhan di ng vadi sita bo véi ham luvgng IgE dac
hiéu cao danh cho CN (ID26), (ID29) d& danh gid tinh
gay di &rng cla CN cha 3 nhdm gen khdc nhau. Két
qua 1a phdn rng mién dich cla tat ca cdc miu CN
sita dé dugc lwa chon d3 khong xay ra & vi tri cda dai
as1-CN 13 diéu mong doi. Phan &rng mién dich xay ra
chu yéu & vi tri cha B-CN va as2-CN. Trong khi d6, &
mau stta bo, phan ¢ng mién dich xdy manh mé & vi
tri as1-CN, as2-CN, B-CN va k-CN. K&t qua nay cling
tuwong tu nhu két qud nghién ciru cia Ballabiova
cdng sy (2011)[6]. Tir k&t qua cla viéc thir nghiém
nay, SDS-PAGE va immunoblotting chi ra rang gen
CSN1S1d3 anh hudng dén biéu hién kiéu hinh cla
as1-CN va danh gia tinh gy dj ing trén cac chi thé
di &ng stra bo.

Sita dé v&i néng d6 asl-CN thap (allen yéu)
d3 1am gidm su nhay cdm cla sita @ mot s& nguodi
khong dung nap duoc sita bo [11], do dé két qua nay
cung cap co s& cho viéc san xuit sita dya trén thanh
phan dinh duéng. Theo Sdnchez va cdng su (2005),
sy lwa chon kiéu gen t&t nhat vé ham lwong protein
bang cach s dung thong tin kiéu gen cho as1-CN
cho céac chuong trinh chon giéng [12] ¢6 thé dan dén
sy cai thién di truyén trong quan thé dé sita.

Viéc xac dinh ngudn protein phu hop hon cho
tré em bj di rng vé&i sita bo 1a mot muc tiéu quan
trong cho béc si nhi khoa va chuyén gia dinh dudng.
Tuy nhién, ch& dé an udng thay thé t8t nhat cho tré
bi di tng vé&i cac protein sita bo van can duoc xac
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dinh [13]. K&t qua tlr nghién cru nay, bao gdm két
qua immunoblotting, cho thay ring sita dé véi cac
kiéu gen CSN1S1 cu thé cé thé duoc sir dung dé lua
chon ra mdt ngudn protein thay thé trong trudng
hop nhay cdm véi aS1-CN cu thé.

Tuy nhién, nhitng khac biét phat hién trong phan
(rng di (r‘ng vdi sita dé cé cung kiéu gen clia CSN1S1,
cling nhu phan &ng clia mau huyét thanh, cho thay
tinh gay dj i'ng sita c6 thé bj anh hudng bdi cac yéu
t8 khéc can dugc nghién cliru

Trong truong hop sita dé cé lwong aS2-CN
thap cling dnh hudng tdi phan &ng di rng cua sira
(Marletta va cong su, 2004). Twong tu, sy twong tac
v3i cac thanh phan whey protein hodc céc phan s6
CN khac cé thé 1a nguyén nhan gay ra su khac biét
vé tinh dj ¢ng gitta cac mau sita dé dugc phan tich.
Can phai nghién clru thém dé giai thich su thay déi
cu thé clia cdc miu nay, dé danh gid rd rang maoi
quan hé giira cac kiéu gen CN dé va kha nidng dung
nap protein sira.

Trong moi trudng hop, phan ng chéo cla céac
mau sita dé & mot s6 tré em cd thé xay ra va diéu
nay khéng ddm bao rang stta nay cé thé duogc coi
la ngudn protein an toan cho cdc déi twong di irng.
Mtrc d6 nghiém trong cta phan &rng di ing sita dé &
mot s6 tré cho thay can than trong trudc khi xem xét
stta dé la chat thay thé phu hop va an toan cho tré
bu me. Phuwong phép tiép can than trong nay khéng
loai trir viéc diéu tra thém vé kha ndng dung nap sira
dé & nhitng d&i twong dé udng sita bo. Viéc phat
hién phan t&rng chéo & nhitrng tré nay can duoc thiét
|4p va can phai cé cac trng dung ché& dd an kiéng mdi
ddi v&i stra dé (Restani, 2004).

5. KET LUAN

Trong nghién clru cta chung t6i, SDS-PAGE
va immunoblotting chi ra sw dnh huédng cla gen
CSN1S1 dén cac biéu hién khac nhau clia as1-CN. Su
da hinh cla cac gen m3 hda cho céc protein sita tao
ra cac bién thé khac nhau cho mbi loai protein. Sy
vang mat cla phan t&ng & dai as1-CN trén hinh anh
immunoblotting clia tat ca cdc mau sita dé duoc lya
chon tir két qua SDS-PAGE goi vy ring stta véi kiéu
gen CSN1S1 cu thé cé thé duoc st dung thay thé
protein trong trudng hop di tng as1-CN & céc doi
tuong di irng sira bo.

SDS-PAGE két hop véi immunoblotting rat hitu
ich trong viéc gidi quyét cac lwa chon cac mau sita.
Hon nita, cac ky thuat nay con hitu ich dé& danh
gid phan (ng cta bénh nhan dj &ng sira bo déi vai
protein sita dé clia nhitng con dé dwoc chon dé xac
dinh tinh an toan cda viéc si dung né cho tirng déi
tugng cu thé.
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Bén canh dé cling can phai danh gid tinh dj
nguyén cla cac protein khic dwoc m3 hda tir tat ca
cac gen CN dé két hop cac CN tim ra ngudn sita thay
thé it gay di (rng nhat. Dong thoi cling can phai xem
xét dé loai trir cac trwong hop cé phan (ng chéo
clla cdc mau sita dé & céac tré bj di rng véi sita bo.
Cac phuong phap tiép can khoa hoc nay phirc tap
b&i doi hdi nhidu xét nghiém di truyén va 1am sang
trwdc khi chon va nhan giéng dé thich hop dé hinh
thanh céc sita cong thirc an toan cho cac tré so sinh

cling nhu & cac d6i twong khac di ing vdi sira bo.

6. KIEN NGHI

Trong mot s6 trudng hop cé thé cé phan tng
chéo xay ra gitta CN sita dé va sita bd nén can lam
thém cac kj thuat khac dé loai trir, chang han nhu
test 18y da (SPT- Skin prick test). D& tim ra mot ngudn
stta dé thay thé& cho sita bod an toan cho cac d6i
tuong di irng véi sita bd can nghién cru tinh di tng
cla cac thanh phan protein khac & trong sira dé.
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