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TOM TAT

Dit vin dé: Céch ly xa héi ¢ chugt la mét trong céc bi¢n phap tqo tinh trang ap luc cang
thang dudi sir thay doi dac tinh sinh song cua l0ai; tir dé gdy ra cdc biéu hién twong tue roi logn lo
au, tram cam. Xay dung md hinh md phang lo Au, tram cam trén chugt c6 thé phuc vu cho cac nghién
cieu diege Iy nhue déanh gid tac dung cua thuéc hogc tri lieu méi. Muc tiéu nghién cieu: Xdc dinh céac
diéu kién thiét 1gp md hinh mé phang lo au, tram cam trén chugt nhdt va danh gid tac dung cia md
hinh. Péi twong va phwong phdp nghién ciru: Chugt nhat Swiss albino, giong duc, 5 — 6 tuan tudi,
trong heong 20 + 2g dwoc nudi ¢d lgp maéi con riéng hodc theo bay 5 con mét long. Cac diéu kién
méi trrong nudi nhot khdc déu twong dong. Sau mai 7 ngay, thir nghiém boi gdng site, treo dudi va
cac ther nghiém vdn déng truc quay, hoat tinh vdn déng tuw nhién dwoc thuc hién. Két qud: Sau 4
tuan ¢ lap, chugt c6 biéu hién cua trang thai lo au, tram cam véi thoi gian bdt dong ting c6 y nghia
trong thiz nghiém boi gdng sire va treo dudi & nhém nudi ¢d ldp so véi nhdm chiing. Su gigm hoat
déng védn dong ¢ nhom nudi riéng biét biéu hién qua s giam thoi gian bam trén truc quay va thoi
gian di chuyén ¢ mdy do hoat tinh vdn déng tw nhién. Biéu tri bang diazepam cdi thién céc biéu
hién nay vé trang thdi twong tw ¢ nhom ching. Két lugn: Nghién ciru da xdy dung thanh cdng md
hinh mé phong lo au, tram cam trén chugt va tac dung ciia mé hinh dwoc chimg minh khi diéu tri
vdi diazepam.

Tir khoa: Lo au, tram cam, co ldp x& héi, cach ly, thiz nghiém hanh vi.

ABSTRACT

ANXIETY AND DEPRESSION INDUCED BY SOCIAL ISOLATION
IN MICE

Vo Thuy An, Nguyen Lan Thuy Ty", Nguyen Thi Linh Tuyen
Can Tho University of Medicine and Pharmacy

Background: Social isolation is one of several methods used to induce anxious-depressive-
like behavior in mice. However, the model is rarely used in domestic research due to lacking of
information to establish such as conditions, isolation length of time and how to measure behavioral
alterations. The model is valuable for preclinical experiments on evaluating the effectiveness of
anxiety and depression treatment. Objectives: To determine the conditions, requirements and
procedures to build an anxiety-depression model in mice and evaluate the function of the model.
Materials and methods: Swiss albino male mice weighed 20 +2 g at 5 to 6 weeks old were kept in
the same conditions of dietary, light-dark cycle, temperature and quiet background. In the isolated
group, each mouse was caged separately, while the control group was put together as 5 mice per
cage. Anxious-depressive-like behaviors as well as locomotor activities were assessed via some
behavioral tests such as forced swimming test, tail-suspension test, rota-rod test and activity meter
test at several time points (at the beginning and at every 7 days). Results: After four weeks, socially
isolated (SI) mice showed significantly higher immobility time in the forced swimming test and in
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the tail suspension test compared to group-housed (GH) mice. Withdrawal from exploring and
movement habit was also the sign of anxiety or depression status. The time spent on the rota-rod
and the vertical and horizontal movements were reduced in the SI mice compared to the GH mice.
Treating with diazepam ameliorated the anxious-depressive-like behavior in isolated mice after 7
and 14 days of treatment. Conclusion: In the study condition, mice that were isolated for at least 4
weeks manifested anxiety and depression signs. The effective treatment of diazepam in the socially
isolated group suggested that the anxious-depressive-like behaviors were the subsequence of the
stress induced by isolation, i.e. the anxious-depressive-like model was established successfully and
could be applied in further preclinical studies.
Keywords: Anxiety, depression, social isolation, behavioral test.

I. PAT VAN DPE

R&i loan lo &u, tram cam 1a mot dang rdi loan tam ly thé hién su lo ling va so héi
qua mirc trudc mot tinh hudng xay ra va khong thé kiém soat dugc [1]. Pay 1a loai rbi
loan tam than pho bién voi uéce tinh ty 16 mac rdi loan lo &u trén toan cau khoang 4% dan
s6. Réi loan lo au thuong két hop véi céc réi loan phirc tap khac nhu réi loan hanh vi giac
ngu, trAm cam, anh hudng dén cac hoat dong hang ngay va lam giam chét lugng cudc sng
ctia con nguoi [2].

Viéc phat trién cac thude diéu tri lo au, trim cam ludn dugc nghién ciru, xu huéng
hién nay huéng téi cac san pham cé ngudn gdc ty nhién dé giam tac dung phu ciing nhu su
1& thudc thude. Pha thir nghiém tien 1am sang 1a mét trong cac budc nghién ciru quan trong,
doi hoi can ¢6 cac mod hinh dugc 1y 6 on dinh va tin cdy trén dong vat. Co nhiéu phuong phap
tao m6 hinh md phong ri loan lo &u, tram cam bang céch gay ap luc cang thang nhu mo
hinh cach ly x& hoi [3] hoic mé hinh gay stress bang corticosterone [4]. Trong d6, nudi co
lap 1a mot trong nhitng mé hinh gidip md phong duoc nhitng dau hiéu twong tu biéu hién rdi
loan lo &u, tram cam [5]. Tuy nhién, md hinh nay van chua duoc nghién ciru va phét trién
tai Viét Nam. Do d6, nham xay dung dugc mot mé hinh thuc nghiém cé gia tri trong nghién
ctru cling nhu ¢ kha nang ap dung dé danh gia tac dung chbng tram cam, giai lo au cua cac
thudc hoac tri liu méi, nghién ciru duoc thuc hién voi muc dich xac dinh cac diéu kién
nudi, thoi gian va cac thir nghiém danh gia sy thay d6i hanh vi nham xay dung mé hinh md
phong lo &u, tram cam trén chudt nhat bang phuong phap nudi c6 1ap.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru

Chuét nhit tring, gidng duc, chiung Swiss albino, 5 — 6 tuan tudi, trong luong trung

binh 20 + 2 g, cung cap boi Vién Pasteur Thanh phé H6 Chi Minh.
2.2. Phwong phap nghién cau

- Piéu kién tién hanh: Chudt khoé manh, khdng c6 biéu hién bat thudong, duoc nudi
thich nghi 1 tuan trude khi tién hanh nghién ciu. Chudt duoc cung cip thic an, nudc udng
theo tiéu chuan nudi dong vat thuc nghiém. Diéu kién méi trudng bao gom: Nhiét 46 va do
am theo diéu kién phong nudi va khong thay d6i & cac nhém, chu ky sang tdi la 12/12 gio
(chu ky sang tir 7 gio &én 19 gio). Thoi gian ther nghiém trong ngay tir 8 gio - 17 gio. Tat
ca cac thi nghiém déu duoc tién hanh trong phong riéng biét, yén tinh tai Pon vi nghién ctu
dong vat thuc nghiém caa Truong Pai hoc Y Dugc Can Tho.

Sau khi nudi 6n dinh, mé hinh gy stress dugc trién khai theo Watanabe va CS [3].
Chuét duoc chia ngau nhién thanh 2 nhém: Nhém chudt nudi theo bay 20 con, nhét 5 con
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trong 16ng kich thudc dai 264 cm x rong 186 cm x cao 136 cm; nhdm chudt nudi cach ly 10
con va&i mdi chudt nhét riéng biét trong ting 16ng kich thudc dai 132 cm x rong 93 cm x
cao 68 cm. Chuét cach ly khdng thé tiép xtc véi nhau hoic nhin thiy méi truong bén ngoai
long. Trong thai gian thuc hién md hinh, han ché tiéng dn téi thiéu. Khi tién hanh cac thu
nghiém hanh vi, dit chudt vao hop van chuyén va nhe nhang dua ting chudt sang phong
thuc hién va tra vé 1dng nudi cii sau khi két thic.

- Panh gia biéu hién lo au, trAm cam va van déng: C4c thir nghiém hanh vi dugc
tién hanh tai thoi diém ban dau to va sau 7, 14, 21, 28 ngay (tuong ng voi thoi diém ty, to,
tava ts).

Thir nghiém boi ging stc (Forced swimming Test — FST) theo mé ta cua R. D.
Porsolt va cong su [6]: Chudt duoc tha boi ty do trong bé chira bang thay tinh (cao 20 cm x
@ 10 cm) chtra nudc ¢6 d6 cao 10 cm, giir & nhiét do 25°C. Trong 6 phut, thoi gian chuot
bat dong dugc ghi nhan.

Thir nghiém treo duéi (Tail suspension test — TST) theo mé ta caa Steru [7]: Trong
hop cao 55 cm x rong 15 cm x sau 11,5 cm, chudt dugc kep dudi treo lo lang vao thanh sit
duong kinh 1cm, cach mat san 20 — 25 cm. Thoi gian bat dong cua chudt dugc ghi nhan
trong 5 phut thir nghiém. Trang thai bat dong trong hai thir nghiém FST va TST duoc xac
dinh khi chuét hoan toan khong co chuyén dong nao ngoai cir dong ho hap thong thuong.

Thtr nghiém van dong trén truc quay (Rota-rod test) theo Shiotsuki H va cong su [8]
Trong 2 phit dau, chudt duogc dua 1én thanh quay véi van téc ¢b dinh 4 vong/phit dé lam
quen. Sau khi nghi 30 phut, tién hanh thir nghiém véi toc d6 tang dan tir 4 — 40 vong/phut
trong 1 phat va ghi lai thoi gian chudt bam trén thanh quay, tdi da 10 phut.

Do hoat tinh van dong tuy nhién: Theo phuong phap cua Obese va CS (2021) [9].
Chudt dugc tha vao budng dé lam quen véi mai truong trong 1 phat. Sau 30 phdt nght, tién
hanh thir nghiém, tha lan luot tirng chudt vao budng tai 1 vi tri ¢6 dinh, ghi lai s6 luot di
chuyén ngang va sé luot di chuyén theo chiéu doc trong 2 pht.

Sau 28 ngay thuc hién cach ly, chon ngau nhién ¥ sb chudt trong nhém nudi cach
ly va tién hanh diéu tri bang diazepam liéu 2,4 mg/kg x 1 lan/ngay (PO). Tiép tuc thyc hién
FST va TST sau 7 ngay va 14 ngay diéu tri (twong @ng voi thoi diém ts va te).

- Phwong phap xir ly s6 liéu: Két qua trinh bay dang trung binh cong + sai s6 chuan
(Mean + SE). Dung phép kiém Two-way repeated ANOVA véi phan mém SPSS 26. Su
khac biét c6 ¥ nghia théng ké khi gia tri p < 0,05.

2.3. Thiét bi va hoa chét thi nghiém

Diazepam vién nén 5 mg, tén biét duoc Seduxen (cua cong ty Gedeon Richter,
Hungary, s6 ding ky VN-19162-15).

Thiét bi do van dong truc quay Rotarod 7650 (hdng Ugo-Basile, Y).

May do hoat tinh van dong tu nhién Activity Cage 47420 (hdng Ugo-Basile, V).

Dung cu boi géng sirc, treo dudi: nhu mé ta & phuong phap nghién ciu.
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I1l. KET QUA NGHIEN CUU
3.1. Thir nghiém boi ging sic (Forced swimming Test — FST)
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Hinh 1. Anh huéng cia nudi ¢ Iap 1én thoi gian bat dong ctia chudt & mé hinh boi ging stc
7 Nhan xét: Nudi c6 lap sau 4 tuan lam tang hanh vi lo &u trén dong vat thi nghiém,
thé hién théng qua tang c6 y nghia thoi gian bat dong caa chudt & nhom nubi c6 lap so vai
nhom nudi theo bay, tai thoi diém twong ung gp* < 0,05). C6 su khéac biét c6 y nghia thong
ké & nhom nubi co 1ap so vai thoi diém ban dau to (p* < 0,05).
3.2. Thir nghiém treo dudi (Tail suspension test — TST)
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Hinh 2. Anh huong cua nudi cd lap 18n thoi gian bat dong cua chudt & mé hinh treo dudi

Nhan xét: Tir tuan thar 3 va tuan tha 4 sau khi cach ly, thoi gian bat dong cua chuot

¢ nhom nu6i co lap tang c6 y nghia so véi nhdm nudi theo bay tai tung thoi dieém tuong ung

va so véi chinh nhdm nay thoi diém ban dau to (p™* < 0,05).

3.3. Thir nghiém van ddng trén truc quay (Rota-rod test)
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Hinh 3. Anh huong caa nudi cd lap 1&n thai gian chudt bam trén truc quay Rota-Rod
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Nhan xét: Khong co s khac biét c6 y nghia thdng ké vé thai gian bam trén truc quay
tai cac thoi diem to, ty, tz, ts & 2 nhém nghién cau. Tuy nhién, & tuan tha 4 sau cach ly (ts),
nhom nudi c6 1ap c6 thoi gian bam trung binh 367,10 + 41,99 giay, thap hon 1,29 lan so véi
nhom nudi theo bay 475,30 + 53,09 giay (p” < 0,05).
3.4. Do hoat tinh van dong tw nhién
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[A] [B]
Hinh 4. Anh huong cia nudi ¢d 1ap 1én [A] s6 lan di chuyén theo chiéu ngang va [B] s6
lan di chuyén theo chiéu doc trén mé hinh do hoat tinh van dong tu nhién

Nhan xét: Sé lan di chuyén theo chiéu ngang va chiéu doc khong c6 su khac biét
gitra cac thoi diém trong timg nhom tuong (ng. Tuy nhién, ket qua nay ¢ nhom nudi co lap
cO su giam c6 y nghia thong ké so véi nhdm nudi theo bay (p* < 0,05). Pong thai, su giam
so lan di chuyén theo chieu ngang hodc chicu doc cling c6 ¥ nghia tai cac thoi diém tuan tha
3 va tuan thtr 4 so véi thoi diém ban dau & nhdm nudi cd lap (p* < 0,05).

3.5. Panh gia tac dung gay lo Au-tram cam cia mod hinh
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Hinh 5. Tac dung cua diazepam Ién thoi gian bat dong cua chudt ¢ [A] thir nghiém boi
gang st va [B] thir nghiém treo dudi
Nhan xét: Sau khi diéu tri véi diazepam lidu 2 mg/kg (PO), thoi gian chudt bat dong
trong FST (Hinh 5A) va TST (Hinh 5B) giam co6 y nghla & nhom nudi co lap tai ting thoi
diém tuong ung, su khéc biét co y nghia thong ké (p* < 0,05). So vi nhém nudi theo bay,
thoi gian chudt bat dong & nhom diéu tri khong co su khéc biét, cho thay tac dung giai lo au
— trdm cam cua diazepam.
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IV. BAN LUAN

M6 hinh mé phong lo &u, trim cam bang phuong phap nuéi ¢o 1ap duoc trién khai
trong nghién ciru &p dung theo phuong phap cua Saki Watanabe [3]. Nghién curu da xac
dinh duogc cac didu kién xay dung mé hinh mé phong lo au, trim cam trén chudt nhit tring
bang phuong phap nudi cb 1ap trong it nhat 4 tuan va cac diéu kién nudi nhét, cham soc va
thuc hién thir nghiém nhu moé ta ¢ phan phuong phap nghién ctru. Thoi gian va tan suit diéu
tri ciing c6 thé duoc diéu chinh dé phl hop véi nhu cau hoac muc dich thir nghiém. Tuy
nhién, khng nén giam thoi gian cach ly dusi 4 tuan nham dam bao cac biéu hi¢n gidng lo
au-tram cam & nhom cd 1ap c6 su khac biét y nghia so véi nhom chung nu6i theo bay.

M® hinh nudi cach ly chuét thé hién mot s6 wu diém hon cac mé hinh gay lo 4u khéc
bang corticosterone hodc lipopolysaccharides (LPS) [10], [11] nhu khong can thiép, it tén
kém vé hoa chit thu nghiém, giam nguy co mat miu do dap tng qua muc vei sy can thigp
hoic hoa chat c6 thé dan dén tur 'vong. Tuy nhién, nhuoc diém cua md hinh 12 thoi gian va
khong gian thyc hién: can it nhat 4 tudn mai xay dung dugc md hinh, va diéu kién phong
nudi nhét can rong dé céch ly riéng biét tung ca thé. Ngoai ra, can dam bao céc diéu kién
khac twong dong & tung ca thé cach ly dé giam cac sai so.

Gay stress bang phuong phap nudi ¢é lap da chirmg minh duoc kha ning gay lo 4u
trén chudt nhat hozc chudt céng trang va duoc sir dung nhu mot mé hinh thuc nghiém cua
bénh Iy rdi loan lo au [12]. Pé kiém tra tac dung cia md hinh, nghién cau nay thyc hién
danh gia so sanh sy thay d6i hanh vi lién quan dén tinh trang lo au-trim cam giira nhom
chuét nudi theo bay (nhém ching) va nhdm chuét nudi ¢é 1ap (nhém bénh). Bang céc thir
nghiém danh gia hanh vi tuyét vong nhu thir nghiém treo dudi (TST) hoac thir nghiém boi
gang suc (FST), thoi gian chudt bt dong tang chirng to biéu hién lo au, cing thang. Nghién
ctru d cho thay biéu hién gidng lo au-tram cam da xuat hién & nhém chudt nudi co lap sau
4 tuan twong &ng VGi Su ting thoi gian bat dong trong hai thir nghiém trén. O nhém nudi
nhét theo bay, thoi gian bat dong khong c6 sy thay trong sudt 4 tuan so véi thoi diém ban
dau, chiing to khi dam bao diéu kién sinh séng theo tap tinh loai s& khdng gay ra stress ¢
chuot. Bé chitng minh chit ché hon, tri liéu tiéu chuan giai lo u-tram cam véi diazepam
dugc sir dung cho ¥2 s6 chudt nudi cd 1ap sau 4 tuan. Sau khi diéu tri, hanh vi giéng lo au-
tram cam cua chudt dugc cai thién va c6 biéu hién tuong tu nhém khong cach ly tuong tng
Vi su giam thoi gian bt dong ¢ nhém diéu tri diazepam so véi nhom khong diéu tri; dong
thoi khdng co su khac biét & nhom diazepam so véi nhom chuang.

Ngoai ra, nghién ctru con danh gia van dong cua chuot trén mé hinh Rota-Rod va do
hoat tinh van dong tu nhién. Két qua cho thay & nhém chudt nudi cach ly cé thoi gian bam
trén truc quay giam va giam hoat dong ty nhién nhu di chuyén theo chiéu doc, chiéu ngang.
Su giam hanh vi van déng ¢ chudt tuong tu nhu su rat khoi cac hoat ddng va tuong tac xa hoi
& nguoi mac roi loan lo &u — tram cam. Qua cAc két qua thuc nghiém da khang dinh su p luc
bang nudi cach ly lién tyc trong 4 tuan trén chuot da tao dugc trang thai md phong réi loan lo
Au-tram cam. Xay dung mo hinh m6 phong lo au- -trdm cam bang phwong phap mo ta trong
nghién ciu nay co thé dugc st dung trong cac thir nghiém dugc ly tién 1am sang.

V. KET LUAN

Nghién ciru da xéc dinh dugc cac diéu kién xay dung mo hinh md phong lo au, tram
cam trén chuot nhat trang bang phuong phap nudi c6 1ap trong it nhat 4 tuan. Tac dung cua
mo hinh dugc xac dinh khi ap dung diéu tri véi diazepam.
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