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DAC DIEM PHAT AM TREN CHUOT NHAT 3 BEN 10 NGAY TUuOI

Dao Thu Héng'?, Nguyén Lé Chién', Can Van M2o', Tran Hai Anp'
TOM TAT:

Phat am siéu &m & chudt so sinh khi b tach me (iUSV) phdn énh niic do phat tridn v

giao tiép gitra chugt non véi me cing nhu tinh trang dap m?g cam xak: vOi fha’ng Yéu t§
tiéu cuc. Nghién ctu tién hanh ghi iUSV trén 60 chuot nhat 3—10 ngay tudi nham danh
gia cac dac diém phét am cua chung. Két qua cho théy am thanh do chudt non phét ra
thuéc hai dai tén sé trén va dudi 35 kHz. Céac am thanh & dai tan tren 35 kHz mang y
nghia giao tiép khoéng khac biét theo gioi, nhung chudt 6—1 0 ngay tudi tang phat iUSY
hon so voi cac ngay truoc do. Sé cudc iUSV & cac chudt c6 phat am khong khac biét
theo gidi nhung c6 xu huwong tang lén khi chuot tr 8 ngay tubi va chudt cai thuwong phét
am nhiéu hon chudt duc. Cac chi sé khac (tén s, bién do, nang luong, do hén tap)
khong co su khéc biét 16 rét theo gici. Cac 4m thanh khong mang y nghia giao tiép & dai
tan duoi 35 kHz khéng cé su khéac biét theo gidi.
Tir khéa: 4m siéu am khi bj tach me, chudt nhét so sinh

1. DAT VAN DE phat am siéu &m khi bj tach me (isolation
S dung am thanh va phat am la mét induced ultrasound vocalization — iUSV) &
trong nhirng phwong thire giao tiép xa hoi chuét so sinh phan anh mirc dé phat trién
co ban & nhidu loai déng vat cé xwong  Vvé giao tiép gitra chudt non véi me cing
séng bao gdém ca & chudt. Chudt phat ra  nhu tinh trang dap ng cam xic Voi
am thanh & dai tan sb siéu &m trong cac  nhitng yéu td tiéu cwc [8]. Hon nia,
hoan canh khac nhau trong qua trinh phat nghién ciru vé phat am con la mot cong
trién va trwdng thanh. Chudt so sinh non cu hiru ich trong cac md hinh dong vat vé
chira hoan thién vé thj giac, thinh giac va  cac bénh rdi loan tam than [8]. O trong
kha nang van dong con rat han ché, nén  nuwdc, hwong nghién ciru vé phat am trén
St cham nuéi clia chudt me Ia yéu to tién  dong vat con kha moi mé, boi vay ching
quyet gilp ching ton tai dwgc. Do vay,  t6i tién hanh nghién céu nay nham tim
chudt non can giao tiép voi chudt me tr  hidu va phan tich dac diém phat am ¢
ngay sau khi chao doi va tieng “khéc” cia  chuét nhét so sinh 3 dén 10 ngay tudi ki
chudt con khi chao doi chinh Ia thong bao b tach dan
?heoéc;huot Mme can ti & giGp chuot con 2. POI TUONG VA PHUONG PHAP
oat ra [6]. Do con chura co léng hay I6p  NGHIEN C(FU
Mo dudi da dé giv Am co thé, chust so 2.1, P& ReRo
sinh bi mé&t nhiét nhann chéng khi bj tach it O‘Intu’c_yr?g n%hlen Gt at
dan va ching can “khéc” goi d& chust m ;Ngh&len ctu tién hanh trén 60 chu?)
cé thé tim, tha ching v& & [7]. Do Vée nhat trang khde manh (29 dyc va 31 ¢@
' 3y, dong Swiss, 3-10 ngay tudi. Dong V&
e I S e nghién ctru dwoc sinh ra ti cac chudt M
! Hoc vién Quanyy do Trung tdm san xuét dong vat th,l
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am D230 (Pettesson, Thuy Dién) dat phia
trén, cach chudt khodang 5 cm, do phat
hién am thanh v&i ché dé DIV (theo doi va
thu am ty dong toan dai tan 10-120 kHz).
Am sidu am do chudt phat ra trong thoi
gian 10 phat duoc thu va lwu trly tai may
tinh trung tam dwéi dang tép wav (ché dd
ghi don kénh, ma hoéa 16 bit, va tan sb lay
mau 44,1 KHz). Cac tép di¥ liéu nay sau
dé tiép tuc dwoc phan tich bang chuong
trinh Raven Pro 1.5 (The Cornell Lab of
Ornithology, My) qua cac buéc sau: (1)
Am thanh duoc loc trigt tan 50-60 Hz; (2)
Xay dwng am phd dd (théng sb pho: bién
dbi’ Fourier, Hann window 512 sample,
80% time window overlap).

Cac cudc phat am dugc phan dinh
theo bd do tan sb véi dai tan tr 10-120
kHz: theri khoang cudc phat am tir 10-500
mili gidy va phan cach tbi thiéu gira 2
cudc phat am la 10 mili giay.

Cac cudc phat am dwoc phan tich dé

xac dinh cac théng so:
- 86 cudc phat am trong théi gian 10 phat.
- Thoi gian trung binh cudc phat am (mili
gidy): la thoi gian clia cac cudc phat
am/tdng s cudc phat am.

a

b
sériscger A
)

&)

1957
[ Far)

- Cwong dé am (dB): |a gia tri nang lugng
téi da cta am.

- TAn sb am (kHz): 1a tan sb ma tai dé
cwdng do am dat mure toi da.

- Bién dd am (kU): la gia tri toi da cua
cudc phat am thé hién trén do thj dang am
(waveform).

- Do hdn tap (entropy) cua am: la do
lwéng vé mic do hdn tap cta am thanh
thong qua phan tich phan phdi nang
lwong cua cudc phat am. Gia tri entropy
cang cao twong ong am thanh dwoc cau
thanh tir cang nhidu tan s6, cdn am thuan
chi c6 mot tan sb sé& cé gia tri entropy thap
nhét.

Pac tinh am thanh clGa chuét so sinh
tir 3—10 ngay tudi dugc so sanh theo gidi
va theo ngay bang phan tich phwong sai 2
nhan té co 1ap, chay trén chwong trinh
IBM SPSS Statistic 22.0.

3. KET QUA NGHIEN Cc*U VA BAN
LUAN |

Pac tinh vé tan s6 do chudt chung
ca hai gi¢i phat ra trong ti da 1000 cudc
goi & nhitng ngay dau sau sinh duoc thé
hién trén hinh 1.

56 Cuds g

(4} ]

3444
12

Hinh 1. Phan bb am tan trong 1000 cudc goi & chudt dyc (a) va chudt cai (b) tir 3-10
ngay tudi. Méi cudc goi dwge minh hoa bang mot dau cham.
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mang y nghia giao tiép [1}.(6). Do vay,
trong béo cao nay chung téi chia cac chi
s& dac diém am theo hai nhom dai tan:
trén 35 kHz va toi 35 kHz, va tap trung
hon vao phan tich cac dac tinh am mang
y nghta giao tiép.

3.1. Dac diém am c6 dai tan trén 35 kHz

Pac diém vé ty 1& chudt phat iUSV

Két qua trén hinh 1 cho thay cac am
thanh do chudt phat ra trong nhirng ngay
§4u sau sinh chu yéu & hai dai tan so O
ban Ia t&r 1530 kHz va tir 40-80 kHz. Keét
qua nay cng tuong ddng voi nhigu bao
cao trudc day, cho rang am thanh do
chudt so sinh phat ra & hai dai tan s6 co
ban nam trong khodng 4-35 kHz va 35—
110 kHz. Trong d6, dang Iwu tam la cac duoc trinh bay trén bang 1.

am thanh & dai tan trén 35 kHz thwong

Bang 1. Ty 1& (%) chudt phat iUSV qua cac ngay

Ngay tuoi
3 4 5 6 7 8 9 10
- Puc
£t s gy o Bl 293 793 897 100 100 96,6 100
) Cai
B Yrmany A A IS 0 G R8I0 8L, 00 (100
P > 0,05 > 0,05 > 0,05 > 0‘05 < 0'05 > 0‘05 > 0’05 > 0|05

Két qué trén bang 1 cho théy ty 1&  voi cac ngay truéc d6, nhat 1a ngay 3 (P <
chudt phat iUSV khéng c6 sy khac bigt 0,01, Student T-test)
theo gidi tr ngay 3 dén ngay 10, ngoai triv K&t qua phan tich cac dac tinh iUSV @
& ngay 7 ty |1é phat am & chudt dwc cao chudt cé phat am (20 chudt duc va 23
hon chudt cai (p < 0,05, kiém dinh y%).  chubt cai) qua cac ngay nghién clru dUQC
pong thoi & ca hai gidi ty [& phat am co trinh bay trén cac hinh 2—4
xu huwong tang te ngay 6 dén ngay 10 so :

_ 10 —emDyc =B=Ci a 8 b
\= s Y
< 60 7 p50,05 E L b
S 52 ; 5
S, 5
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T 4y g
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b FRCR
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- 100 1 é
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Ngay tudi g JEr R | ' '
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Hinh 2. S6 cudc phat 3 Ry
. m (a) va thei ai % :
(a) va thoi glan trung binh %
nghién ¢y U0C 90i (b) qua cac ngay :

Sé cudc phat am (sb cudc goi) ¢
phat thé hién trén hinh 2 cho tr)]‘rong‘m CO S khae hi
ay khéng . 139) © bigt theo givi (F ;5 = 2,338 P
"'°%) nhung ¢6 khac bié 3y
¢ biét theo N9

caicion
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(Faq70 = 14,782, p = 0,000) va ¢6 o5
tac gitra yéu td ngdy va gidi (Fu ., v =
3,178, p = 0,026). Nhin chung, chudt ¢t

i xu hwéng phat iUSV tang lén bat dau tu &

ngay tudi (p < 0,01, so sanh cap, hiéu
chinh Bonferoni) va & giai doan nay, chudt
cai thwdrng phat nhidu hon chubt dyec.

L d
o M
g4
B £>0,05
E:
(]
] by -l=Cal
0 ¥ ¥ < - E v —

,:'f}"‘.-'. L 11/2016

I
(5.2 la

Ngay tudl

3 4 H] & T 8 8 10

Théri gian trung bink o ¢
cd st khac bidt theo gl (Fo, o007 124
= 0,276) va theo ngay (Fua e e ™ 755, 0
= 0.567) nhung ¢b su twong tac Gira yéu
th ngdy va gidi (Fueiey = 3.1133. p =
0,012).

DY eI =l L3 b
p>0,05

Blén 9 (kU)

Hinh 3. Entropy (a) va bién d% iUSV (b) qua cac ngay nghién ctru.

Két qua trén hinh 3 cho thay a6 hén
tap cla iUSV khong khac biét theo gioi
(Fir.any= 2,762, p = 0,105) nhung giam dan
theo ngéy (F(¢|9;134.3) = 16,28, p= 0,000), ré
rét & ngay 8-10 (p < 0,05, phén tich cap,
hiéu chinh Bonferoni) va khéng cé tuwong
tac gitra yéu t6 ngay va gidi (Fueies3) =
0,791, p = 0,557).

80 -

70 4 a
p—w-
Nhﬂ-M |j-H-‘
g
9 4 0<0,001
g 30 4
r

20 4

10 4 i

. o D\ efffpe (3

Ngay tudl

3 1 : 8 1 8 g1

Bién do am khdng khac biét theo gidi
(F(1.34) = 2,108, p = 0,156), nhung khac
bigt gitra cac ngay (Fu7.1607n= 11,191, p =
0,000), ré rét & 5-7 ngay tudi (p < 0,01,
phan tich c&p, hiéu chinh Bonferoni) va co
sy twong tac githa ngay va gioi (Fi7.1e0.7)
=10,136, p = 0,000).

§1m~
il e d
4]
§ﬁ°‘ p>0,05
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Ngdy wdl

Hinh 4. TAn sb (a) va nang lugng IUSV (b) qua cdc ngay nghién cuu.

p = 0,000) nturng khdng khac bidt theo

Két qua trén hinh 4 cho thdy tan sb
ngdy (Fozine ™ 1,801, p = 0,146) va b

IUSV chudt phat qua cac ngay nghién ciru
o6 sy khac bit theo glol (Fy 34 = 20,997,
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tyong tac gira yeu t6 ngay va giol
(F(3_2;111.g)= 3,736. p= 0,01 1)

Nang lwgng am khong khac biét theo
giil {F sy = 2,255, p = 0,141) nhung co
S khac biét theo ngay (F(4'5;132_5) = 5,293,
p = 0,000) va co6 tvong tac gitra ngay va
glO’l (F(4_5;132'6)= 3,529, p= 0,006)

Trong nghién ctu cua chung t6i, cac
dac diém am thanh do chudt nhat 3-10
ngay tudi phat ra nhw tan sb, s6 lan phat
am, thoi gian, bién do, nang luvong déu
nam trong dai binh thwong tuong tu két
qua trong céng bo clia cac tac gia khac
nhu D'Amato va cs. nghién clru trén chudt
nhét 4—8 ngay tudi [2], Wohr va cs. nghién
ciru trén chudt nhét 7 ngay tudi [9]. Am
thanh c6 dai tan trén 35 kHz & chudt nhat
non duoc nhiéu tac gia nghién clu va
nhan thdy day la dai tan co chiéc nang
giao tiép, nam trong dai tan so siéu am
ma tai ngudi khéng nghe thay, con &
chuét ngudng nghe nam trong dai tlr 1-

1400 § sefumpirC =l CAi a
1200 T

1000 1 p>0,05
80D <

600 <

400 4

Sa cudc goif10phit

20 4

0

P G R RS e
Neay tudi

Hinh 5. S Ian (a) va thoi gian trung binh cuée goi

Két qua trén hinh 5 cho th4 A0 t4
sb dwdi 35 kHz, sb 1an phéttg?: I?hg? tai}
sy khac biét theo gigi (Fa.43)= 0,86 : C.?
0,36), nhwng giam din é;ua ce’;c RS
(Fag1672) = 14,48, p = 0,000) va ergay
twong tac gilra ngay va givi (F 0 sy
4.85, p = 0,001). (3.9:167,2) =
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100 kHz [6],[9]. Chudt nhét trong giai doan
o tuin dau sau sinh 13 thoi ky chwa mé
méat, chwa moc 16ng hodc 16ng moc con
thwa va can strta me dé ton tai. Vi vay
trong giai doan nay khi bi tach khéi me va
5, chuot non phat ra iUSV nhw 14 tiéng
“kéu ciu” do lanh, do doi va la tin hiéu dé
chust me tim va tha chdng vé lai 6. Bdng
thoi, & giai doan nay su biét hoa cua cac
co quan sinh duc chwa hoan toan nén cac
thong sé am thanh nhw s6 I3n phat am,
thoi gian phat am, bién 4o am, nang
lwong am... [ nhitng thong s phan anh
mtrc dd, cao do cia &m cO sy khac biét
theo ngay nhwng chua co sy khac biét ro
& hai gioi. _
3.2. Bac diém am c6 dai tan tir dwédi 35
kHz

& dai tan sé tir dwdi 35 kHz, tat ca céc
chuét déu phat am (29 con dwc, 31 con
céi). Mot sé dic diém am thanh & dai tan
s6 nay dwgc trinh bay trén cac hinh 5-8.

taa
=
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[
L]
i

Thoi gian cudc goi (ms)
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Ngay tudi

(b) qua cac ngay nghién ciu.

kh azuz%? :: thf)ii' gian cugc goi khéng
0,141) vy o I, (R = 226, P~
(Prason 5o tding dan qua cac ngay

“92014)= 59,3, p = 0,000) nhung khond

o6 twong tac gig
gira n é Vé s ' .
59,3, p= 0,921). gay va gici (F.0,2014)
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Hinh 6. Entropy (a) va bién d6 am (b) qua cac ngay nghién clru.

Két qua trén hinh 6 cho thdy dé hén
tap cGa am thanh cé tan sé dwéi 35 kHz
khong cé sy khac biét theo giGi (F(1.42) =
2,43, p = 0,127) nhwng ¢6 sy khac biét
theo ngéy (F(4‘3;200.6)= 1,61, p= 0,000) va
khéng cé twong tac gitva ngay va gidi

(Fa.8:2006) = 59,3, p = 0,162).

251 a
Sl i i L ‘ i i
%15.

o p>0,05
b
| =4
e o)
@ | 1 el ( A

3 1 5 6 7 8 ! 12
Ngay tudi

Bién d6 am cing khdéng cé sw khac
biét theo gi¢i (F1.41y= 1,87, p = 0,178) va
c6 sy khac biét theo ngay (Fugsi1es9) =
11,76, p = 0,000), nhwng cting khéng coé
sy twong tac gitra ngay va gidi (F s.195.9)
= 0,365, p = 0,865).

00 - b

so.i..i—i—i’b"f-i-i

p>0,05

Nang lweong am (dB)
3

= Dyc =3

S PRI SR S
Ngay tudl

Hinh 7. Tan sb (a) va ndng lwvong am (b) qua cac ngay nghién cltru.

Két qua trén hinh 7 cho thdy t&n s6 am
khéng cé su khac biét theo gi&i (F(i;30) =
3,153, p = 0,084) nhwng co khac biét gira
cac ngay (Fg.27s = 11,55, p = 0,000), va
khéng c6 s twong tac gitba ngay va gioi
(F(7273)— 1,76, p = 0,095).

V& nang lvong am, két qua cho thay
khdng cé sy khac biét theo gidi (F(142) =
1,24, p = 0,272) nhung c6 sy khac biét
theo ngay (Fs 32215 = 14,9, p = 0,000), va

khéng co sy twong tac gitra ngay véi gidi
(Fs.3:221,5 = 0,73, p = 0,606).

Trong nghién clru nay, may doé am
D230 d3 loai dwgc cac am cb tan sb dudi
10 kHz, ma céc tiéng ddng nén phan I&n
nam trong dai duéi 10 kHz. Vi vay, dai Am
thn s6 dudi 35 kHz khéng bao gdm cac
am nhiéu hay tiéng dong nén. Dya trén
tac dong Ién hanh vi, &m thanh thu dwoc
trong qua trinh ghi &m & chudt bj tach me
c6 thé dugc chia thanh am thanh khéong
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CO Yy nghia giao tiép va co y nghia giao
tiép.

Am thanh khéng mang y nghia giao
tiép 1a cac am thanh do chudt van déng,
khi chudt mé hosc khép miéng... va céac
am nay thuong co tin sé thap duoi 35
kHz va voi thoi gian, dang am phd khong
6n dinh. Cac am thanh nay thudng xuét
hién riéng ré hoac trong phirc hop voi am
cd dai tan trén 35 kHz.

Cac am thanh do chudt phat ra khi bi
tach me thudc nhom am mang y nghia
giao tiép, co tan sb trén 35kHz va c6 cac
dac tinh am &n dinh (thoi gian, dang am
phd,...) [11.[6].

4. KET LUAN

Am thanh chudt nhit tir 3 dén 10 ngay
tudi phat ra nam trong hai dai tan trén va
dudi 35 kHz.

Am thanh mang y nghia giao tiép vé&i
dai tan trén 35 kHz ¢6 nhirng dac diém ndi
troéi nhu ty 1€ chudt phat iUSV khéng cé sy
khac biét theo gidi, nhwng chudt tr 6-10
ngay tudi cé xu huwéng phat iUSV tang lén
so vOi cac ngay trude d6. O cac chudt ¢6
phat am, s6 cudc iUSV ciing khéng khac
biét theo gid¢i nhuwng ¢6 xu hwdng tang lén
khi chuét tir 8 ngay tudi va thuong chudt
cai phat am nhiéu hon chudt dwe. Cac chi
s0 khac nhu tan so, bién d, ndng lvong,
dd hén tap am khéng thé hién sy khac
biét ro rét gitba chudt dwe va chudt cai.

Déi voi cac am thanh cé dai tAn dwéi
35 kHz, toan bd cac chudt nghién ciru day
ghi nhan dwoc c6 phat ra cac am thanh c6
dai tan khéng mang y nghia giao tiép va
cac dac tinh am thanh khong c6 sw khac
biét theo gidi.

Nghién clru nay la buéc khdi dau cho
hwong nghién ctru con khd méi mé va
d&c tinh phat am lién quan t&i phat tridn &
dong vat néi chung va trén dong vat gam
nham nai riéng.

L&i cam on: Nghién ciu nay duoc
thuc hién nh& kinh phi tir dé tai Nghj dinh
thw cua BO Khoa hoc Céng nghé
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SUMMARY
CHARACTERISTICS OF ULTRASONIC VOCALIZATION IN 3 TO 10 PNDS MICE
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’Hai Phong University of Medicine and Pharmacy

In neonatal mice, isolation induced ultrasonic vocalization (iUSV) expresses not only
the development of communication between a pub and jts dam, but also the emotional
response of the pub to negative stimuli. This study recorded iUSVs that emitted from 60
mice of 3-10 postnatal days (PNDs) in order to evaluate rodent vocalization
charateristics. The results showed that ultrasound recorded can be categorized into two
bandwidths of above and below 35 kHz. In which, sound with frequencies higher than 35
kHz having the communicative meaning expressed no difference between genders, but
the number of mice emitted iUSVs increased from 6-10 PNDs compared with that of
themselves in previous PNDs. Among mice that emitted iUSVs, the number of calls also
expressed equally between males and females, but mice from 8 day-old boosted their
calls, greater in females. Other parameters (frequency, amplitude, power, and entropy)
were identical between genders. Uncommunicative sounds with frequencies lower than
35 kHz expressed no difference between male and female mice.
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