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PANH GIA MOT SO PAC PIEM PHAT AM G CHUQT NHAT bUQC
SINH RA TU CHUQT ME CO PHOI NHIEM VOI ACID VALPROIC
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Tém tit
Muc tiéu: Panh gia dac diém hoat dong phét am si€u am cua chudt nhét & céc
ngay tudi 3, 5, 7 va 9 duoc sinh ra tir chudt me ¢6 phoi nhiém acid valproic.
Phwong phdp nghién ciru: Nghién ctu thyc nghiém, md ta cit ngang, c6 dbi
chtng trén chudt nhit ching Swiss, chia thanh hai nhém: Nhém dung dich NaCl
0,9% (nhém ching - NC) va nhém phoi nhiém acid valproic (VPAS500); mdi
nhom 15 chudt con sinh ra tr chu¢t me mang thai da duogc tiém phic mac liéu
don dung dich NaCl 0,9%, 0,01 mL/g/kg can nang (NC) va tiém phic mac dung
dich acid valproic 50 mg/mL, liéu 500 mg/kg cin ning (VPAS500) vio ngiy
mang thai thir 12,5. Ghi 4&m va phéan tich phat &m si€u dm chuot ¢ hai nhém vao
cdc ngay tudi 3, 5,7 va 9. Két qua: Ty 1& phat am NC dat 100% & ngay tudi 3, 5
va 9; nhém VPA500 dat 100% & ngay tudi 7; nang lugng trung binh (NLTB) ciia
céc cudc phat am khong c6 su khic biét gilra cdc ngay cua NC; nhém VPAS00
ngay tudi 7 thap hon ngay 3; hai nhém déu sir dung nhiéu cudc phat 4m don nhu
Short, Chevron, Upward, Downward. Ty 1¢ phé phidt 4m siéu am ¢ nhém
VPA500 thap hon NC ¢ cic dang Short, Complex, Two-components va Flat. Két
Iugn: Nhém VPAS00 c6 ty 1¢ phat 4m dat mirc 100% cham hon NC; ty 1¢ mot s6
pho phét 4m siéu 4m nhém VPAS500 thap hon NC.
Tir khéa: Acid valproic; Pho phat 4m siéu 4m.
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Abstract

Objectives: To evaluate the characteristics of ultrasonic vocalization performance
of pups on postnatal day 3, 5, 7, and 9, born to mothers exposed to valproic acid.
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Methods: An experimental, cross-sectional descriptive study with a control
group of Swiss mice, divided into two groups: Saline group (control group - CG),
and valproic acid exposure group (VPAS500); each group including 15 pups born
from pregnant mice, injected intraperitoneally with a single dose of 0.9% NaCl
solution. 01 mL/g of body weight (CG) and 50 mg/mL valproic acid solution
dose 500 mg/kg body weight (VPAS5S00) on day 12.5 of pregnancy. The
ultrasonic vocalization of pups in 2 groups was recorded and analyzed postnatal
day 3, 5, 7, and 9 of age. Results: The CG had pronunciation reaching 100%
completion postnatal day 3, 5, and 9, and the VPAS500 group had a pronunciation
reaching 100% on day 7. There was no difference in the mean energy of
vocalizations on each day in the CG, the average energy of vocalizations of the
VPAS00 group on day 7 was lower than on day 3. Both groups used single
vocalizations including Short, Chevron, Upward, and Downward. The percentage
of ultrasound pronunciation spectrum in the VPA500 group was lower than that
in the CG in the Short, Complex, Two-components, and Flat spectrum types.
Conclusion: The percentage of pronunciation of the VPAS500 group that reached
100% completion was lower than the CG. The percentage of ultrasonic
vocalization pronunciation spectrum in the VPAS500 group was lower than
in the CG.

Keywords: Acid valproic; Ultrasonic vocalization pronunciation spectrum.

PAT VAN PE v6i thalidomide & giai doan chu sinh,
tiép xtic VPA, phoi nhiém virus trudc
va sau sinh [2, 3]. Sir dung 4m thanh
va phat Am 1a mdt trong nhitng phuong
thirc giao tiép xa hoi co ban & ngudi va
nhiéu loai dong vat c6 xuong sdng bao
gém & chudt. Chudt con can giao tiép
v6i chudt me tir ngay sau khi chao doi
va tiéng “khéc” cua chudt con khi chao
doi chinh 1a thong bdo dé chudt me can

R6i loan phd tu ky (autism spectrum
disorder - ASD) dugc dinh nghia trén
co s& cdc bat thudng vé xi hoi va giao
tiép, cdc hanh vi lap di lap lai va han
hep c¢6 thé khdc nhau ¢ cdc cd nhéan
theo mirc d6 tir nhe dén ning.Viéc tiép
xic 1au voi céc yéu to tir moi trudng
trong qué trinh tao phoi tir dugc xem la

c6 lién quan dén sinh bénh hoc cua tu
ky, do vay, md hinh dong vat gay bénh
tu ky théng qua phoi nhiém mot s yéu
t6 moi truong nham minh ching cho
gia thuyét nay nhu mé hinh tiép xdc

tdi 6i gidp chudt con thodt ra ngoai,
néu chudt non khong “khéc” khi chao
doi thi theo quy luat né s& bi giét va bi
an thit [1]. Trong sudt 2 - 3 tuan dau
tién cta cudc doi, chudt con phat ra am
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thanh dudi dang séng si€u am vai cac
diéu kién khac nhau nhu ha than nhiét,
kich thich thi gidc, khitu gidc, xdc gidc
hodc kich thich dau [1]. Viéc phdit ra
am thanh siéu am (USV) la mdt phuong
tién li€n lac chinh dugc chudt str dung
[2, 3]. Mot s6 bang chimg dd chung
minh rang chudt phat ra USV dé dép
rmg v6i nhiéu loai kich thich c6 thé tao
ra trang thai hung ph?in (tich cuc) hoac
khé chiu (tiéu cuc). Do vay, phat am
situ am khi bi tdich me (isolation
induced ultrasound vocalization - iUSV)
¢ chudt so sinh phan anh muc d§ phat
trién vé& giao tiép giita chudt con voi
chudt me ciing nhu tinh trang dép ung
cam xic véi nhitng yéu td tiéu cuc ¢
chudt con [2]. Trén thé gidi, da cé
nhiéu huéng nghién ciru vé dic tinh
phdt 4m cta chudt ¢ nhidu diéu kién
phat trién khic nhau. Dic biét 1a su
thay d6i kha nang phit am siéu am &
chudt bi phoi nhiém véi mot sé thudce,
duoc chét nhu alpidem, diazepam [2,
3], phd bién nhét 1a véi acid valproic.
Tai Viét Nam, hién c6 mot s6 nghién
ctru tién phong vé van dé nay va budc
dau da cho ra nhiing két qua ddng quan
tam [4], tuy nhién, cdc nghién cliu nay
chi dung lai & mdt vai dac tinh cua
phat 4m siéu 4&m & chudt... Can c6
nhitng nghién ctru su hon dé 1am rd
thém cdc déc tinh phat &m si€éu am cua
chudt, dic biét 1a danh gid cdc pho phét
am siéu Am nham phuc vu cho nhiing
nghién ctru thuc nghiém, Ung dung
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diéu tri va phét hién sém mot sd bénh
lién quan dén hanh vi va cam xiic trong
y hoc, dac biét l1a trong ADS. Do do,
ching t6i tién hanh nghién ciu nay
nham: Pdnh gid ddc diém hoat déng
phdt am siéu dm ciia chudt nhdt ¢ cdc
ngay tuoi 3, 5, 7 va 9 dwoc sinh ra tir
chudt me cé phoi nhiém véi acid valproic.

POI TUQONG VA PHUONG PHAP
NGHIEN CUU

1. Poi twong nghién ciru

* Poi tuwong nghién cuu: Chudt nhét
khdée manh dong Swiss do Trung tim
San xuét Dong vat thi nghi¢m chuan
thtrc, Vién Vé sinh Dich té Trung vong
cung cip, dugc chim séc va ghép cip
tai Labo Sinh 1y hoc, Hoc vién quan y.

Ghép cap: Chudt nhat tring cdi
truong thanh ching Swiss 10 - 14 tuan
tudi, cin ning 35 - 40 gam dugc theo
doi chu ky dong duc va ghép cap voi
chudt duc trudng thanh. Chudt cdi sau
giao phdi duoc tich nudi riéng, theo
doi can nang hang ngay, sy phét trién
tuyén vi, bung to 1én va c¢6 hanh vi
lam 6 dé xdc dinh chéc chin c6 thai.

Phan nhém:

- Nhém nuée mudi sinh ly (NC): 15
chudt con sinh ra tor chud¢t me¢ mang
thai dd duoc tiém phic mac liéu don
dung dich NaCl 0,9%, 0,01 mL/g can
nang vao ngay mang thai thur 12,5.

- Nhém phoi nhiém véi acid valproic
(nhém VPAS500): 15 chuét con sinh ra
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tor chugt me¢ mang thai da dugc ti€ém
phiic mac dung dich acid valproic nong
d6 50 mg/mL, véi lidu 500 mg/kg can
nang vao ngay mang thai thur 12,5.

2. Phwong phap nghién ctru

* Thiét ké nghién ciru: Nghién ciru
thuc nghiém, c6 abi ching, mo ta cét
ngang va theo doi doc.

* Hod chdt va phwong tién:

- Héa chat: Natri valproat (Sigma
Aldrich, Ptic) va dung dich natri clorid
0,9% (Braun, Vi¢t Nam).

- Phuong tién: Hé thong ghi va phan
tich 4m siéu 4m gdm bd dd 4m siéu 4m
D230 (Pettersson, Thuy Dién) c6 kha
ning do am c6 tan sb tir 0 - 120kHz,
hop ghi am siéu am (kich thude 30 x
20 x 20cm, chét liéu xdp cdch am) va
phan mém ghi va phan tich 4m siéu 4m
Raven Pro 1.6 (Cornell Lab, M¥).

* Chi tiéu nghién cuu: Ty 1€ chudt
c6 phat am siéu am (%); nang luong
am trung binh (dB); dénh gid ty 1¢ pho
phét &m si€u am.

* Quy trinh ghi va phdn tich am siéu
dm: Chudt con ngay tudi 3, 5, 7 va 9
duoc tich khoi me va o, sau d6 duoc
dat vao khay thuy tinh trong hdp ghi
cach am. Mdy do am D230 dat phia
trén cdch Scm téi chudt ¢ khay. DBat
ché d6 theo d&i va thu am tu dong véi
dai tan 10 - 120kHz trong thoi gian 5
phiit ghi 4&m. Am thanh thu duoc tir
mdy do 4m D230 duoc chuyén téi may
tinh két ndi va ghi lai dudi dang tép
.wav (ché do ghi don kénh, ma héa 16
bit, tan sb 1dy mau 44,1kHz). Phan tich
am (phﬁn mém Raven Pro 1.6.1): D
liéu dwoc phan tich véi céc théng sd
phd (bién d6i Haming véi 512 cira s6,
80% gbi cira s6 thoi gian).

1025 1:0255 1026 1:0266 1027

Hinh 1. Hinh anh ban d6 phan bd ning lugng am thanh dang pho tir mot doi
twrong nghién ctru sau xir 1y bang phan mém Raven Pro 1.6.4.

(Mau do biéu thi phan ndo coé nang luong song am cao,

mau xanh dém twong vmg ving c¢é ndang lwong séng am thdp)
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* Pac diém cu thé cho teng loai
am phé:

- Short: Céc cudc phat am don, c6
thoi gian mdi cude goi < Sms.

- Chevron: Céac cudc phat am don,
¢6 hinh anh 4m phé dang chir U nguoc
hodc chit V nguoc.

- Complex: Céc cudc phat am don,
c6 hinh anh 4m phd gdom mot thanh
phan c6 su thay doi tan s6 lién tuc, mdi
thay d6i > 6,25kHz.

- Upward: C4c cudc phat am don, c6
hinh anh am phé di 1én lién tuc, chénh
léch tan sb dau cudi > 12,5kHz.

- Downward: Cac cudc phat am don,
¢6 hinh anh 4m phé di xudng lién tuc,
chénh 1&ch tan s6 dau cudi > 12,5kHz.

- Flat: Céc cudc phat 4m don c6 tan
s6 khong d6i, hodc c6 chénh léch tan
50 toi da < 3kHz.

- Two-components: Cac cudc phit
am c6 hinh anh 4m phd bao gdm hai
thanh phﬁn, mot cudc goi chinh (di
ngang hodc di xudng) véi mot thanh
phan b6 sung ngan hon & tan sb khic

vé phia cudi.

46

- Frequency-steps: Cac cudc phat
am c6 hinh anh 4m pho bao gdm nhiéu
thanh phan phat ra dudi dang “budc
nhay” khong lién tyc theo chiéu doc
trén mot phd nhung khong gidn doan
vé thoi gian.

- Composite: C4c cudc phat dm cé
hinh anh 4m phd bao gém hai thanh
phan doc 1ap phat ra dong thoi & cic
dai tan s6 khdc nhau.

* Xup Iy s6 liéu: SO liéu thu thap tur
phin mém Raven Pro 1.6.4 s& duoc
chuyén qua phan mém Excel va dugc
phan tich bang phdn mém IBM SPSS

Statistics 22.

3. Pao dirc nghién ciu

Céc quy trinh thyc nghiém va cham
s6c dong vat dugc thuc hién theo
huéng dan cua Trung tAm Nghién ciru
va San xuat dong vat thi nghiém chuan
thire, Vién Vé sinh Dich t& Trung wong
va Ban Cung cip dong vat thi nghiém,
Hoc vién Quén y. Ching t6i xin cam
két khong c6 xung dot loi ich trong

nghién ctru.



TAP CHI Y DUQC HQC QUAN SU SO 3 - 2024

KET QUA NGHIEN CUU

1. Pic diem kha nang phat am siéu am cua cac nhém chudt

100 -~

th
o}

T1 1¢ chudt phat am (%)

(*%%: p < 0,001 so sdnh gitta cdc nhém trong ciing ngay tuéi, kiém dinh x2)
Biéu d6 1. Ty 1¢ chudt phat am (%).

Ty 1€ (%) chudt phat am c6 su khic bi€t theo nhém (kiém dinh %2). NC cé6 ty
1¢ phat am dat dinh som hon, dat mic hoan thi¢n 100% & ngay tubi 3, 5 va 9.
Nhém VPAS500 c6 ty 1é phat 4m ting din qua ting ngay, dat dinh & ngay tudi 7
va dat mirc hoan thién 100%. C6 su khac biét vé ty 1€ % chudt phat am gitra cac
nhém & ting ngay tudi (kiém dinh x2). NC cao hon nhém VPAS500 & ngay tudi
3,5vao.

2. Pic diém ning lweng trung binh trong cdc cudc goi ciia cac nhém chudt
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Ngay tudi 3 Ngay tudi 5 Negay mbi 7 Negay tudi 9
m Nhém NMSL  mNhom VPAS00
(**: p < 0,01 so sdnh giita cdc nhém trong cing ngay tuéi; +: p < 0,05 so sdnh
gitka cdc ngay tudi trong cing nhom)
Biéu d6 2. Ning luong trung binh (dB).
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Naéng lugng trung binh cua céc cudc
goi (¢ dai tan sé > 35kHz) c¢6 su khic
biét theo nhom (F(1;29) = 16,415,
p = 0,000), trong d6, NC thip hon
nhém VPAS00 (p < 0,001, kiém dinh
Bonferroni). Khong c6 su khic biét
theo ngay tudi (F(2,230;64,667) = 1,867,
p = 0,158). C6 su tuong tac gitra hai
nhan t6 nay (F(2,230;64,667) = 4,413,
p = 0,013). Khong c6 sy khic biét vé
nang lugng trung binh cua cdc cudc

phéat am gilra cic ngay cua NC. C6 su
khdc biét vé niang luong trung binh cta
cac cudc phat am gitra cidc ngay cua nhém
VPA500, cu thé: Nang luong trung
binh ctia cdc cudc phat Am ngay tudi 7
thip hon ngay tudi 3 (+, p < 0,05) va
ngay tudi 9 (+, p < 0,05). C6 su khic
biét vé nang lugng trung binh cua cic
cudc goi gitra hai nhém & ngay tudi 3 va
ngay tu6i 9, NC thap hon nhém VPA500
(**, p<0,01, kiém dinh Bonferroni).

3. Pac diém pho phat Am siéu Am trong cac cudc goi cia cac nhém chuodt
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Biéu d6 3. Ty 1¢ pho phat 4m ciia hai nhém VPAS500 (A) va NC (B) ngay tudi 3.

O ngay tudi 3, khong c6 su khéc
biét gita hai nhém VPAS500 va NC
vé ty 18 phd loai Chevron (p = 0,512,
t(29) = 0,341), Upward (p = 0,059,
t(29) = 0,446), Downward (p = 0,388,
t(29) = 0,302) va Composite (p = 0,284,
t(29) = 0,578) nhung c6 su khac biét
& loai Short (p = 0,015 , t(17,787)

48

= 0,195), Complex (p = 0,000,
t(16,948) = 0,063), Flat (p = 0,047,
t(15) = 0,333) va Two-components
(p = 0,047, t(15) = 0,333). Trong do,
ty 1& pho Complex & nhém VPAS00
cao hon NC. Pho Flat chi xuét hién &
nhém VPAS500 con phd Short chi xuét
hi¢n & NC.
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C. Nhom VPAS00 D05 (%) D. Nhom NMSL D05 (%)

X

Biéu d6 4. Ty 18 pho phat am ctia hai nhém VPAS500 (C) va NC (D) ngay tudi 5.

= Short

= Chevron

= Complex
Flat

u Upward

= Downward

= Two-components
= Frequency-steps

= Composite

O ngay tudi 5, khong c6 su khéc biét giita hai nhém VPAS00 va NC vé ty 18
phé loai Chevron (p = 0,642, t(29) = 0,430), Upward (p = 0,053, t(29) = 0,964),
Downward (p = 0,550, t(29) = 0,166) va Two-components (p = 0,658, t(29) =
0,789). C6 su khac biét ¢ loai Short (p = 0,008, t(15,548) = 0,218), Complex (p =
0,006, t(17,903) = 0,040) va Flat (p = 0,034, t(14) = 0,334). Trong d6, ty 1& phd
Short, Complex ¢ nhém VPAS00 cao hon NC.

E. Nhom VPAS00 DO7 (%4) F. Nhom VPAS00 DO7 (%)

= Short

Flat
m Upward

= Downward
» Two-components
= Frequency-steps

m Composite

Biéu @6 5. Ty 1¢ pho phat Am ciia hai nhém VPAS00 (E) va NC (F) ngay tudi 7.

Khong c¢6 sy khéc biét giita hai nhém VPAS500 va NC vé ty 1& phd loai
Complex (p = 0,084, t(29) = 0,484), Upward (p = 0,891, t(29) = 0,608),
Downward (p = 0,107, t(29) = 0,124). C6 su khac biét ¢ loai Short (p = 0,001,
t(21,044) = 0,195), Chevron (p = 0,006, t(20,112)= 0,076), Flat (p = 0,012,
t(15,078) = 0,180), Two-components (p = 0,006, t(14) = 0,207). Trong dé, ty 1¢
phd Short va Complex & nhém VPAS00 cao hon NC, phé Flat chi xuat hién &
nhém VPAS00. Trong khi, ty 1¢ phd Chevron & NC cao gan gap d6i nhém VPAS500.
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G. Nhom VPAS00 D09 (o)

—

Il

H. Nhém NMSL D09 (%a)

g
A

Biéu @6 6. Ty 1¢ ph6 phat 4m ciia hai nhém VPAS500 (G) va NC (H) ngay tudi 9.

O ngay tudi 9, khong c6 su khéc
biét giita hai nhém VPAS00 va NC vé
ty 1& phd loai Chevron (p = 0,277,
t(29) = 0,156), Upward (p = 0,394,
t(29) = 0,168), Downward (p = 0,254,
t(29) = 0,526). C6 sy khéc biét ¢ loai
Short (p = 0,047, t(15) = 0,333),
Comlex (p = 0,005, t(18,087) = 0,095),
Flat (p = 0,047, t(15) = 0,333), Two-
components (p = 0,047, t(15) = 0,333).
Trong d6, phd Complex & nhém
VPAS00 cao hon ¢ NC. Ca hai nhém
déu sir dung cdc cudc phat Am don bao
g@)m Short, Chevron, Upward, Downward

nhiéu hon 1 cic cudc phat 4m phirc
tap. Tuy nhién, ty 1& phd phdt 4m siéu
am ¢ nhém VPAS00 thip hon so véi NC
& cdc dang phd am thanh dang Short,
Complex, Two-components va Flat.

BAN LUAN

Khi so sanh chudt con cua nhém
VPA500 va NC, chiing t6i nhan thay
chudt con bi phoi nhiém VPA trong
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thoi ki bao thai gdy nén nhiing khiém
khuyét nhét dinh trong phét trién ngon
ngit. Trong d6, chudt con phoi nhiém
v6i VPA (nhém VPAS00) c6 xu hudng
im lang nhiéu hon, it phat 4m hon so
v6i NC, thé hién qua ty 18 phat Am thap
hon. Chuét con phoi nhiém VPA trong
thoi ki bao thai cling thé hién toc do
phat trién ngdén ngir cham so véi NC
(ty 1€ chudt phat am ¢ nhom nay dat
dinh & ngay tudi 7 trong khi & NC dat
dinh ngay & ngay tudi 3). Sy phit am
trén dong vat chiu sy chi phdi boi
nhiéu chat dan truyén than kinh duogc
ching minh qua cidc can thi¢p bang
thuc. St dung 4m thanh 12 mot trong
nhitng phuong thirc giao tiép xa hoi co
ban ¢ nhiéu loai dong vat c6 xuong
song, bao gébm ¢ chudt. Chudt phét ra
am thanh ¢ dai tan s6 siéu am trong
cic bdi canh khéc nhau trong qué trinh
phat trién va truong thanh. Hanh vi
phat am si€éu am ¢ chudt so sinh khi bi
tach dan 1a mot trong nhitng co ché tu
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vé lién quan t6i phét trién cd thé trong
giai doan dau doi c6 y nghia séng con,
nham gitip chudt me c6 thé dinh vi va
dua ching vé t6 [5]. Két qua nay phu
hop vé&i nhitng nghién clfru trén mod
hinh chudt str dung liéu duy nhit VPA
500 mg/kg can ndng ti€ém phuc mac
vao ngay 12,5 cia thai ki, véi lidu nay
déu it nhidu cho két qua twong dong
trong sy suy giam vé hoat dong ctia hé
théng than kinh, mién dich, té bao va
cdc bat thuong vé hanh vi, sinh héa
trén nguoi va dong vat sinh ra bi phoi
nhiém VPA [6, 7]. Nghién ciru cia
ching t61 c6 khéc biét voi céc tac gia
khéc, trong nghién ctru nay, ching toi
phan tich chi tiét 9 loai phd phat 4m
situ am cua chudt (Short, Chevron,
Complex, Upward, Downward, Flat,
Two-components, Frequency-steps,
Composite) [27]. Khi so sdnh ty 1€ céc
pho phat am gitta hai nhém 1a NC va
VPAS500, chiing t6i nhan thy rang,
chudt con ¢ cad hai nhém sir dung cic
phit am don dang Short,
Chevron, Upward, Downward nhiéu
hon 1a céc cudc phat am phuc tap. Tuy
nhién, ty 1& phd phat am siéu am &
nhém VPAS500 thap hon so vi NC &
cdc dang phd am thanh dang Short,
Complex, Two-components va Flat.
Cic két qua nay khd twong dong voi
két qua nghién ctru gan day vé su khic
biét vé phit 4m cua hai nhém, tuy

cudc

nhién, cdc tic gia khic chu yéu tap

trung phan tich vé su khdc biét trong ty
1é cic cudc phat am, do tré phat am,
thoi gian phat am... Tuy nhién, cic tac
gia nay khong dé cap dén phd phat 4m
siéu am [5, 6]. Muc dich ctua phéan tich
chi tiét cdc phd 4m siéu 4m nham phat
hién nhitng thay dbi chi tiét trong qud
trinh phat trién cua chudt con c6 phoi
nhiém véi VPA, diéu nay c6 thé gop
phan lam sing to nhiing nghién ctu
nham phét hién va can thiép sém vé co
ché bénh sinh cua réi loan phd tu ki
trén nguoi [8].
KET LUAN

Ty 1€ phit am dat muc hoan thién
100% cua nhém VPAS00 cham hon so
vol NC. Nang luong trung binh cua
céc cudc phat am gitta cdc ngay cua
nhém VPAS00 cé sy khic biét, trong
khi chi s nay khong c6 su khéc biét &
NC. Ty 1& ph6 phat 4m siéu 4m & nhém
VPA500 thap hon so véi NC ¢ cic
dang phd 4am thanh dang Short,
Complex, Two-components va Flat.
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