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Tom tat

Muc tiéu: Khéo sét cac bat thudong di truyén & bénh nhan vé tinh dén kham va diéu tri tai Bénh vién Phu san - Nhi Da Nang.
Dai tugng va phuong phap nghién ciu: Nghién ctru mé ta cat ngang goém 62 bénh nhan vaé tinh dén kham tai Bénh vién
Phu sén - Nhi a Nang tir thang 12/2020 - 9/2023.

K&t qua: T Ié bat thudong di truyén 14 11,3% (07/62) bao gém hji ching Klinefelter chiém 3,2% va vi mat doan nhiém sac
thé€ (NST) Y chiém 8,1%. Khéng ghi nhan trudng hop nao vi mat doan NST Y ¢ ving AZFa va AZFb. Ti Ié vi mat doan NST Y
ving AZFc, AZFd va AZFc+d [an lugt 14 60%, 20% va 20%. Ti Ié da hinh NST 1a 37,1%, trong d6, ¢é 1 truong hop tang chiéu
dai viing di nhiém sac chét trén canh dai NST Y (46, XY,Yqh+), chiém 4,3% (1/23).

Két luan: Vi mat doan NST chiém ti Ié cao nhat trong s6 cac bat thuong di truyén. Trong nghién ctru nay, da hinh NST
chiém ti I tuong d6i cao .

Tirkhéa: di truyén, nhiém sdc thé, tinh da hinh, vi mat doan nhiém sdc thé Y, vé tinh.
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Abstract

Objectives: To investigate genetic abnormalities in men with azoospermia at Danang Hospital for Women and Children.
Methods: Cross-sectional descriptive study including 62 azoospermia patients examined at Da Nang Hospital for
Women and Children from December 2020 to September 2023.

Results: The rate of genetic abnormalities is 11.3% (07/62) including Klinefelter syndrome accounting for 3.2% and Y
chromosome microdeletion accounting for 8.1%. No cases of Y chromosome microdeletion were detected in the AZFa
and AZFb regions. The rate of Y chromosome microdeletions in the AZFc, AZFd and AZFc+d regions is 60%, 20% and 20%,
respectively. The rate of chromosomal polymorphism is 37.1%, of which, there is 1 case of increased heterochromatin
structure in the long arm of the Y chromosome (46, XY, Ygh+), accounting for 4.3% (1/23).

Conclusion: Y chromosome microdeletions account for the highest rate among genetic abnormalities. In this study, the
rate of chromosome polymorphism is relatively high.

Key words: azoospermia, chromosome, genetic, polymorphism, Y microdeletion.

1. DAT VAN BE

V6 sinh nam la van dé stre khoe toan cau, anh hudng
dén 7% nam gidi v6i nguyén nhan da dang va phan Ién
khong hi€u ré nguyén nhan [1]. Mac du c6 nhiéu xét
nghiém chan doan nhung viéc dién giai két qua thudng
khong chinh xac va mang tinh chii quan [2].

V6 tinh la tinh trang khdéng c6 tinh trung trong tinh
dich. Udc tinh trén toan cau, ti 1& vo tinh 12 1/100 nam
gidi trong d6 tudi sinh san va khoang 10% vé sinh nam
[3]. RGi loan di truyén xay ra & hon 30% trudng hop
vd sinh nam. Bat thudng nhiém sac thé (NST) 1a mét
trong nhimg nguyén nhan quan trong nhat cta vo sinh
nam, chiém 2,1%-28,4% nam gidi bi v6 sinh va chi 0,7

- 1% nam gi6i chung. Mat doan NST Y |a nguyén nhan
tha hai gay vo sinh nam sau hoi ching Klinefelter [4].
Nhiém sac thé Y & ngudi can thiét cho su biét héa gidi
tinh va phat trién cling nhu duy tri t& bao mam sinh duc
nam. Vung yéu td v6 tinh nam nam trén nhanh dai cda
NST Y, déng vai trd quan trong trong di truyén vo sinh
nam va goém 4 phan viung AZFa, AZFb, AZFc va AZFd.
Nhimg vling nay chura cac gen lién quan dén qua trinh
sinh tinh va phat trién tinh hoan. Mat doan trong vung
nay dan dén rdi loan qué trinh sinh tinh va vo sinh nam
[5-6]. Mat doan NST Y chiém 10-15% vo tinh khéng tac
nghén va 5-10% thiéu tinh nang. Mat doan thudng gap
nhat la & vung AZFc (khoang 80%), tiép theo |a AZFb
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(1-3%) va AZFa (0,5 - 4%) [7].

VGi su phat trién cla cac ky thuat ho trg sinh san,
cac bénh nhan vo sinh nam bj vi mat doan NST Y van
c6 th& c6 con nhung lam tang nguy co bat thudng di
truyén cho thé hé sau. Vi thé, xét nghiém vi mat doan
NST Y |a co s& d€ thay thubc tu van di truyén cho bénh
nhan vo sinh nam. Ngoai ra, xét nghiém nay con gilp
tién lugng két cuc hat tinh trung tirtinh hoan, tién lugng
kha nang thanh coéng cua ky thuat hé trg sinh san, du
phong lan truyén doc cutia cac bat thudng di truyén [8].
Do d6, Hoi Y hoc Sinh san Hoa Ky, H6i Nam hoc Chau
Au va Hai Niéu hoc Chau Au khuyén céo xét nghiém di
truyén cho cac bénh nhan v tinh va thiéu tinh nang [9].

D€ ¢6 co s& tw van di truyén cho cac bénh nhan vé
sinh nam, nghién ctru nay dugc tién hanh nham xac
dinh cac bat thuong di truyén & cac bénh nhan vé tinh
dén kham va diéu trj tai Bénh vién Phu san NhiDba Nang.

2. 0| TUQNG VA PHUONG PHAP NGHIEN cUU

Thiét ké nghién ctru, c& mau

Nghién ciru mo ta cat ngang dugc thuc hién tai
Khoa Hi€m Mudn, Bénh vién Phu san - Nhi Da Nang tur
12/2020-9/2023. Tiéu chuan chon la cac bénh nhan
vO sinh nam khong cé tinh trung trong tinh dich sau
02 lan xét nghiém. Tiéu chuan loai trir cac trudng hop
viém nhiém sinh duc cap, tinh hoan an, lac ché. Tat ca
cac bénh nhan théa man tiéu chuan chon va loai trir sé
duoc dua vao mau nghién cuu.

Céac bénh nhan sé dugc héi bénh st tién st ban
than va gia dinh, kham lam sang, phan tich tinh dich d6,
xét nghiém noi tiét, siéu am biu, xét nghiém nhiém sac
d6 va vi mat doan NSTYY.

Phan tich tinh djch dé

Phan tich tinh dich d6 theo tiéu chuan cia WHO
(2010). Vo tinh dugc chan doan sau 02 lan xét nghiém
hai mau tinh dich cach nhau 3-5 ngay, quay ly tam 1500
vong,lay can soi khong thay tinh trung.

Siéu am biu

Xac dinh thé tich va cac bat thudng cda tinh hoan
nhu gidn tinh mach thimg tinh, nang mao tinh, tran dich
mang tinh hoan...Thé tich tinh hoan duoc xac dinh theo
cong thirc ctia Lambert: V= chiéu dai x chiéu rong x cao
x 0,71 (cm3) [10]. Thé tich tinh hoan nhé khi <12cm3

Xét nghiém ndi tiét

Dinh lugng néng do FSH, LHs, testosterone toan
phan va prolactin. S&r dung may xét nghiém mién dich
dién héa phat quang-ECLIA cta Phap. Bénh nhan dugc
hudng dan nhin doi, I8y mau xét nghiém vao budi sang
ttr8h-11h. Phan chia cac gia tri theo hudng dan ciia nha
san xuat cho nam gidi.

Xét nghiém nhiém sac dé

Thuc hién theo hudng dan cua ECA 2012, dinh
danh theo ISCN 2020. Nuéi cay té bao bang maéi trudong
PBMax, nhuém GTG 400 band, chup hinh va phan tich
bang hé thong tw dong Lucia Cytogenetics. Phan tich

30 cum ky giira, 1ap 10 bd nhiém sac thé d6.

Xét nghiém vi mat doan NST Y

Khao sat mat doan AZF duoc tién hanh nh& khuéch
dai cac doan moi STS (sequence-tagged sites) chuyén
biét & cac viing AZFa (Sy84, Sy86, Sy82, Sy83, Sy1065,
Sy88), AZFb (Sy127, Sy134, Sy105, Sy121, Sy1192,
Sy153), va AZFc (Sy254, Sy255, Sy1191, Sy1291,
Sy160), vai chimg la cac gen SRY va ZFY. Phan loai mat
doan dua trén hudng dan cia EAA/EMQN (European
Academy of Andrology/European Molecular Genetics
Quality Network) va Devyser AZF Extension kit (Devyser
AB, Hagersten, Sweden). Cac kj thuat PCR (polymerase
chain reaction) va giai trinh ty dugc thuc hién lan
lugt trén cac may PCR-9700 va 3130/3130x| Genetic
Analyzer clGia hang Applied Biosystems (Hoa Ky), tai
Cong ty C8 Phan ISOLABO - TPHCM

Xur ly s6'liéu

D{r liéu dugc thu thap va phan tich bdi phan mém
Medcalc. Thong ké mé ta (tan suat va phan tram) dugc
str dung d€ trinh bay céac dac diém dan sé, 1am sang,
can lam sang. Student’s test dugc dung d€ so sanh gia
tri trung binh ctia cac bién theo phan bd chuan giira 2
nhém. Da&i vai cac bién khéng theo phan bd chuan, st
dung Mann Whitney test.

Van dé Y duc

Nghién ctu da dugc chap thuan cua Hoéi déng Y
Puc Bénh vién Phu San Nhi ba Nang (45/BVPSN-DN/
HDYD//2020).

3. KET QUA NGHIEN CUU

Tir thang 12/2020 dén 09/2023, c6 62 trudng hop
vo tinh théa man tiéu chuan chon va loai trir duge dua
vao nghién cuu.

Pac diém chung ciia mau nghién ctu

Bang 1. Pac diém chung ctia mau nghién ctu

Pac diém Gia tri
Téng 62
Tusi 32,0%5,7(21-48)
Loai vo sinh

Nguyén phat 61 (98,4%)

Tha phat 01(1,6%)
Thai gian vo sinh (nam) 3,7t3,1 (0,5-16)
BMI (kg/m?) 23,042,6 (18,4-30,5)

Thé tich tinh hoan (cm?) 11,0+4,9 (1,3-23,9)

Nbi tist
FSH (mIU/ml) 11,8+14,2 (2,0-62,6)
LH (mIU/ml) 7,746,5 (2,2-32,4)

Testosterone (nmol/I) 5,142,9 (0,2-14,8)

Prolactin (nmol/I) 13,7+8,1 (1,6-45,3)
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Tinh dich d6

pH

pH<7,2 31 (100%)
pH27.2 31 (100%)
Thé tich (ml)

<1,5 28 (45,2)
=1,5 34 (54,8)

Tudi trung binh cua cac d6i tugng nghién cuiu la
32,0 + 5,7 tudi. V6 sinh nguyén phat chiém da s6: 98,4%.
Thoi gian vé sinh trung binh 1a 3,7 + 3,1 nam. Thé tich
tinh hoan trung binh [a 11,0 + 4,9 (cm3).

Bang 2. Cac bat thudng trén siéu am biu

Bat thudng n (%)
GTMTT 13 (21%)
Nang mao tinh 6 (9,7%)
Tran dich mang tinh hoan 5(8,1%)
NGt voi hoa nhu mé tinh hoan 4 (6,5)
Gian ODT 2 (3.2%)
Thé tich tinh hoan nhé 34 (54,8%)

C6 32 trudng hgp bat thudng trén siéu am biu,
chiém 51,6%. Trong dé, thé tich tinh hoan nhé chiém ti
cao nhat (54,8%)

Dac diém di truyén ctia mau nghién ciu

Bang 3. Dac diém di truyén cia mau nghién ciu

DPac diém n (%)
Bat thudng 7(11,3%)
Ho6i chimg Klinefelter (47, XXY) 2 (3.2%)
Vi mat doan NSTY 5(8,1%)
Binh thuong 55 (88,7%)
Téng 62 (100,0)
C6 07 trudng hop bat thuting di truyén, chiém 11,3%
(07/62).

Trong s6 céac truong hop bat thudng di truyén, co
02 trudng hop la hoi chimg Klinefelter chiém 3,2% va 5
truing hgp vi mat doan NST Y chiém 8,1%.

Phan b6 vi mat doan NST Y theo viing AZF

Bang 4. Phan bo vi mat doan NST Y theo vung AZF

Phan b6 mat doan theo viing AZF n (%)
AZFa 0
AZFb 0
AZFc 3
Xoa doan hoan toan viung AZFc (b2/b4) 1

Xda doan khu vuc gen gr/gr trong vung gen 2
AZFc

AZFd (dot bién mat cac locus sY152 trén 1
vung AZFd)

AZFcd (dot bién mat cac locus sY254, sY255 1
trén vung AZFc va sY152, BpY2 trén vung
AZFd)

Téng 5

Khong ghi nhan truong hgp nao vi mat doan NST Y
&vung AZFa va AZFb. C6 3 trudng hgp vi mat doan NST
Y & vung AZFc chiém 60% va 01 trudng hgp vi mat doan
NST & viung AZFd chiém 20% va 1 truong hgp vi mat
doan NST Y vung AZFc+ d (20%).

Tinh da hinh NST & cac bénh nhan vé tinh

Ti lé tinh da hinh NST & cac bénh nhan vé tinh
Bang 5. Ti lé tinh da hinh NST & cac bénh nhan vé tinh

Tinh da hinh NST n (%)

Co 23 (37,1%)
Khong 39 (62,9%)
Téng 62 (100,0%)

Ti lé da hinh NST trong méau nghién cdu 12 37,1%

Phan bd nhiém sac d6 & cac bénh nhan vo tinh cé
tinh da hinh NST

Bang 6. Phan bd nhiém sac d6 & cac bénh nhan vo
tinh co tinh da hinh NST

Nhiém sac d6 SgaNrﬁlhb!
46, XY, 21ps+ 2 1
46, XY, 9gh+, 15 ps, 22 ps+ 1 3
46, XY, 9gh+,14ps+,15ps+,22ps+ 1 4
46, XY, 14ps+,15ps+,21ps+ 1 3
46, XY,13ps+,14ps+ 1 2
46, XY,13ps+,14ps+,15ps+,21ps+ 1 4
46, XY,13ps+,14ps+,15ps+,22ps+ 1 4
46, XY,13ps+,21ps+,22ps+ 1 3
46, XY,14ps+ 1 1
46, XY,14ps+,15ps+,21ps+ 3 3
46, XY,15ps+,21ps+ 1 2
46, XY,15ps+,22ps+ 1 2
46, XY,1gh+,13ps+,15ps+,21ps+ 1 4
46, XY,1gh+,9ps+,21ps+,22ps+ 1 4
46, XY,1gh+,9qgh+,14ps+ 1 3
46, XY,21ps+,22ps+ 1 2
46, XY,22ps+ 1 1
46, XY,9gh+,13ps+,14ps+,15ps+ 1 4
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46, XY,9qh+,13ps+,15ps+,22ps+ 1 4
46, XY,Ygh+ 1 1
Téng 23

C6 5 truong hop da hinh & 1 NST, 4 truong hop da
hinh & 2 NST, 7 trutng hgp da hinh & 3 NST, 7 trudng
hop da hinh & 4 NST, bao gom tang chiéu dai vung
di nhiém sac chat trén canh dai ctia NST 1 (1gh+), 9
(gh+), Y (Ygh+) va tang chiéu dai cda vé tinh canh ngan
NST 13 (13ps+), 14 (14ps+), 15 (15ps+), 21 (21ps+), 22
(22ps+). Trong do, c6 1 trudng hgp tang chiéu dai ving
di nhiém sac chat trén canh dai NST Y (46, XY,Ygh+),
chiém 4,3% (1/23)

4. BAN LUAN

Bat thuong di truyén la mot trong nhitng nguyén
nhan chinh gay vo sinh nam. Cac bat thudng nay cé
thé& 12 vé sd luong hay cau tric nhiém sac thé, lién quan
dén nhiém séc thé thutng hay gidi tinh. Trong nghién
clu nay, ti l1é bat thuong di truyén chiém 11,3%. Ti lé
nay ciing tuong tw nhu trong nghién ctru ctia Arafa MM
va cs: 10,78% (35/325) [12], cia Abdulwahid MJ va cs:
9,8% (29/298) [13] nhung lai thap hon nghién ctru cla
Nguyén Hoai Bac va cs: 23,6% [14], va clia Akbarzadeh
Khiavi M va cs: 19,23% (15/78) [5]. Ti 1é bat thudng di
truyén & cac bénh nhan vé sinh nam dao déng trong
khoang 3-19% va gap 10 Ian so véi dan sé chung (0,4
0,6%) [15]. Ti lé nay & cac bénh nhan vé tinh thay déi
tr 11-24% va & cac bénh nhan thiéu tinh 14 2-16% [16].
Su khac nhau vé ti |é bat thuting di truyén & cac bénh
nhan vé sinh nam gilra cac nghién ctu c6 thé do yéu
t6 chlng toc, dia du, tiéu chuan chon méu, phuong
phap xét nghiém nhu sé t&€ bao dugc phan tich va phan
loai c6 hay khéng bao gém tinh da hinh clia nhiém sac
th& [17].

Trong nghién ctru cla chdng 16i, cé 2 trudong hgp
bi Hoi chung Klinelfelter (déu c6 nhiém sac d6 1a 47,
XXY), chiém ti 1é 3,2%. Ti lé nay ciing tuong duong
nghién ctu clia Arafa MM va cs: 5,5% (18/325) [12],cta
Jafari-Ghahfarrokhi H va cs: 3,3% (2/60) [18] nhung
lai thap hon so véi nghién ctru ciia Nguyén Hoang Bac
va cs: 11,8% (36/306) [14],cia Zhao P va cs: 21,2%
(7/33) [16]. 80-90% hoi ching nay cé nhiém sac do la
47XXY, 10-20% con lai la thé kham (47,XXY/46,XY), léch
boi muc do cao (48 XXXY or 48,XXYY) hodac NST X cé
cau trac bat thutong (vi du 47,iXq,Y). Ti I&é hién mac va
m&i mac cda hoi chimg nay lan lugt |a khoang 0,15%
(150/100000 nam gidi) va 1/500-1/1000 (0,1-0,2%) tré
nam sinh sdng, thay déi theo vung va ching téc. Hoi
chimg Klinefelter |a bat thutng NST thutng gap nhat &
nam gidi bj vo sinh (3-4%) va chiém 8-12% & cac bénh
nhan vé tinh. Hau hét cac trutng hop Klinefelter bi vo
sinh (99%), vo tinh (91%) va 8% con lai cé it tinh trung
trong tinh dich (thi€u tinh ndng hay an tinh). Tén thuong
qua trinh sinh tinh thudng tién trién theo thai gian cho
dén khi tinh hoan bi teo [19].

Mat doan NST Y dugc xac dinh la nguyén nhan
thudng gap nhat cua suy qua trinh sinh tinh. Ki€u hinh
lien quan dén mat doan AZF thay dai tirvé tinh dén tinh
dich d6 binh thuong phu thudc vao vi tri va kich thuéc
doan bi mat. Phan tich mat doan NST Y dugc khuyén
cao manh & nhimg bénh nhan vé tinh va thiéu tinh nang
béi H6i Nam hoc Chau Au [20]. Ti & vi mat doan NST Y
trong nghién ctru clia chung t6i la 8,1%. Ti |é nay cling
tuong duong nghién ctru ctia Sharma H va cs: 9,27%
(18/194) [21], Nguyén Hoang Bac va cs: 9,8% (29/297)
[14], cia Waseem AS va cs: 10,93% (33/302) [20], nhung
cao hon nghién ctru cia Arafa MM va cs: 2,2% (7/325)
[12], Damdinsuren E va cs: 2,9% (2/69) [22] va thap hon
nghién ctu cia Akbarzadeh Khiavi M va cs: 32,05%
(25/78) [5], clia Elsaid HOA va cs: 64% (16/25) [23]. Ti lé
vi mat doan AZF & bénh nhan vo sinh trén toan cau udc
tinh khoan 7%. Ti 1& nay thap nhat & Chau Au (3%), Uc
(5,3%) va phan con lai thé gidi trung binh 8-9%. Trong s6
ngudi Chau A, ti lé vi mat doan NST Y cao nhat & ngudi
Pong A va bong Nam A, thap nhat & ngudi Tay A. Tan
suat vi mat doan NST Y khac nhau giita cac nghién ctu
¢6 thé do sd lugng mau nhd trong madt s& nghién cu,
tiéu chuan chon mau khac nhau, sé trinh tu moi duoc
strdung, yéu td chiing téc, méi trudng [8,23].

Trong nghién ctu cla ching téi, vi mat doan NST Y
vung AZFc chiém ti |é cao nhat: 60%. Diéu nay ciing phu
hop trong y van: ving AZFc la vj tri mat doan thuong
gap nhat & cac bénh nhan vo sinh (60-70%). Tuy nhién,
c6 mot diéu dang luu y 1a tan suat vi tri AZF bi mat doan
& bénh nhan vo sinh khac nhau giira cdc nhém dan sé.
Trong khi tan suat mat doan AZFc & ngudi An D6 thap
hon so véi bénh nhan nguoi Phuong Tay (45% so vdi
60%) thi tan suat mat doan ving AZFa lai gap déi (11%
S0 VGi 5%). Ngoai ra, tan suat mat doan 2 vung (AZFa+b,
b+c) & ngudi An D gap ddi so véi phian con lai clia thé
gidi [8].

Tinh da hinh NST bao gom cac kich thudc khac
nhau cla vung di nhiém sac chat, vung vé tinh, vung
6 trinh tu lap lai. Pay dugc xem la dang bién thé binh
thudng, c6 thé di truyén duge. Tuy nhién, ngay cang cé
nhiéu bao cdo vé tac déng cuia da hinh NST lén kha
nang sinh san nhung co ché tac déng nhu thé nao van
chua dugc ro [24]. Ti |é da hinh NST trong nghién ctu
clia chung téi la 37,1%, bao gom tang chiéu dai vung di
nhiém sac chat trén canh dai cia NST s6 1 (1gh+), NST
s0 9 (gh+), NST Y (Ygh+) va tang chiéu dai cda vé tinh
canh ngan NST 13 (13ps+), NST s6 14 (14ps+), NST so
15 (15ps+), NST s6 21 (21ps+), NST s6 22 (22ps+). Ti
Ié da hinh NST trong nghién ctru ctia ching téi tuong
duong nghién ciu ctia Nagvenkar P va cs: 37,5%, cua
Suganya J va cs: 37,2% nhung lai cao hon nghién ctu
clia Arumugam M va cs: 8,0% [27], ctia Atl Ei va cs: 6,0%
[28] va thap hon nghién ciru cia Minocherhomji S va
cs: 58,68% [29]. Sukhac nhau vé tinh da hinh NST gitra
céc nghién ctru c6 thé do ¢& mau, tiéu chuan chon mau,
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phuong phap xét nghiém va yéu t6 ching toc. Ti lé da
hinh NST & nhém bénh nhan vo6 sinh (khoang 10-15%)
cao hon so v6i dan s chung dén 05 lan (2-5%). Da hinh
NST anh hudng bat lgi dén qua trinh sinh tinh do tac
déng gay hai dén qua trinh gian phan va giam phan
[30-31]. Trong nghién ctru cda chung t6i, 4,3% truong
hop tang chiéu dai vung di nhiém sac chat trén canh
dai NST Y (46, XY,Ygh+). Ti lé nay cling tuong duong
nghién ctu cua Jafari-Ghahfarrokhi H va cs : 6% [18].
Tang chiéu dai vung di nhiém sac chat trén canh dai
NST Y duogc cho la déng vai trd quan trong trong qua
trinh sinh san. Diéu nay c6 thé lién quan dén viéc uc
ch& biéu 16 gen, dac biét 1a cac gen lién quan dén su
sinh san trong qua trinh sinh tinh. Cac nghién ctru gan
day cho thay da hinh NST Y c6 thé anh hudng dén su
bat cap NST tuong déng va su phan ly NST dan dén rdi
loan qua trinh phan chia t& bao, rdi loan phat trién phoi,
thai ngimg phat trién va say thai [28]. Sylién quan gitra
da hinh NST véi v6 sinh nam van |a d@ tai tranh céi do
vai trd vung di nhiém sac chat chua c6 su lién quan rd
rang trén 1am sang. Vi vay, can c6 nhimg nghién ciu dé
lam r6 van dé nay [32].

5. KET LUAN

Vi mat doan NST chiém ti Ié cao nhat trong so cac
bat thutong di truyén. Trong nghién ctru nay, da hinh
NST chiém ti |é tuong déi cao.

Nghién ciru nay duoc tai trg béi Uy ban nhan dan thanh
phd Pa Nang.
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