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ANH HUONG CUA KETAMIN LEN SU THU NHAN VA GO LAI TRi NHO
KHONG GIAN CUA CHUOT NHAT

Lwu Thi Thu Phwong”’, Pham Trong Kha'

TOM TAT: Nghién ciru nhim dénh gia téc dung cta ketamin dén qua trinh thu nhan
va goi lai tri nhé khéng gian cda chudt nhit thong qua test mé 1o nuéc Morris. Doi turong
nghién ctru 13 40 chudt nhit ching Swiss, gidng duc, khdée manh, 7-10 tudn tudi. Két qua
nghién ctu cho thay tiém ketamin liéu 20 mg/kg trudc khi tién hanh test mé 16 nuéc
khéng nhirng lam giam kha nang tim bén dé ma con lam tang thoi gian tim thdy bén dé
cta chudt so véi doi ching. Tuy nhién, két quéa nghién ctu chua thay anh hudng cua
viéc sir dung ketamin trudic kiém dinh dén théi gian luu lai gée c6 bén dé cda chudt.

Tir khoa: ketamin, mé 16 nuc, thu nhan va goi lai tri nhé, chudt nhat.

1. DAT VAN BE
Ketamin 1an dau tién dwoc Calvin
Stevens tdng hop vao nam 1962 va dugc
dung lam thuéc gay mé trén nguoi (7). Co
ché tac dong cta ketamin la chat doi van
khéong canh tranh  (non-competitive
agonist) véi thy thé N-Methyl-D-Aspartate
(NMDA) ciia glutamate. Thu thé nay phan
bd & nhiéu vung trong ndo, dac biét voi
mat do cao & hdi hai ma (h|ppocampus)
vi tri quan trong co lién quan dén viéc
chuyén tri nhé méi thanh tri nhé dai han
cling nhw qua trinh cling cb tri nho [8].
Nghién clru cua Krystal [3], Morgan va
cac cong s [5] cho thay ketamin truyén
tinh mach cé thé gay ra higu (ng quen
(amnestic effect) va suy giam nhan thic
trén cac tinh nguyén vién binh thuong,
khoé manh. Pong vat thyc nghiém tiém
ketamin thé hién sy suy giam tri nho
khéng gian so voi doi chirng [1], (4], [6],
[9]. Tuy nhién, tri nho la mdt qua trinh
sinh ly phirc tap, bao gdm nhiéu giai doan
khac nhau. Do dé, chung téi thwc hién
nghién ctru nay nham danh gia anh
hwdng cua ketamin dén giai doan thu
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nhan (acquisition) va goi lai (retrieval) tri
nhé khéng gian ciia chudt nhat ching
Swiss thdng qua test mé 16 nwéc Morris.
2. DOl TUONG VA PHUONG PHAP
NGHIEN cOU

2.1. P6i twong nghién céu

Péi twong nghién cleu 1a 40 chudt nhat
chiing Swiss, gidng duc, khdée manh, 7-
10 tudn tudi, trong lwong trung binh 27 +
3 g, do ban chan nuéi Hoc vién Quan y
cung cép. Chudt dugc chia déng déeu va
ngau nhién vao 4 16 thi nghiém, dugc
cham so6c¢ va nudi trong phong thoang
mat, an ubng day da, chu ky sang toi
dwoc duy tri 12/12 gio. ‘

2.2. Phwong tién va hoéa chéat
2.2.1. Phwong tién

Budng thwc nghiém dwoc quay vai den
co kich thwée 150 x 150 x 150 cm dé
cach ly v&i méi trwdng xung quanh va
tranh cac yéu td gay nhidu. Mat sé bae
tranh duwoc treo ¢b dinh trong budng thuc
nghiém dé lam moc.

Mé 16 nwéde dugc dat trong budng the
nghiém la mot chau ton (duwdng kinh 100
cm, thanh cao 30 cm) son den toan bd
mat trong, dd ngap nudc 18-20 cm voi
nhiét o nwoc dwge duy tri & 25-27°C,
dwoc danh dau chia déu lam 4 géc phan
w (I, 1, 1, 1V). Bén dé (platform) lam
bing nhya trong, dat & trung tam géc IV,
chim cach mat nwéc 0,5 cm (hinh 1).
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'Ca'c hoat dong cua chudt trong mé 16
nudc dugc ghi lai va phan tich trén hé

i
s
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Hinh 1. Mé I3 nudc (o4
(11, IV) va bén do.

2.2.2. Héa chat

. Ketamin hydrochl
ketamin/ml) (Rotexme
_ Dung dich NaCl
Philippines)-

2.3. Phwong phép?

2.3.1. Sir dung thuoc
Ketamin va NaCl 0,9% dugc tiem phuc

mac voi lieu twong i@ng la 20 mg/kg thé
trong va 10 ml/kg thé trong. 1 gam trong
lwong €O thé twong ng VO thé tich tiém

130,01 ml
2.3.2. Thiét ké n

_ Thi nghiém 1: g cd
ketamin dén qua trinh thu nhan tri nho.

Nhém chudt thi nghiém (n = 10) duoc
tiam ketamin, nhom chuot déi ching (n =
10) duoc tism dung dich nudc muoi SIf

ly trwéc khi thye hién test mé 16 nuoc

Morris 40 phut.
. Thi nghiém 2: da

orid lo 10 ml (50 mg
dica, Trittau, BUc).
0,9% (Euro-Med,

ghién ctru

ghién ctru
danh gia anh hwdng cua

nh gia anh hudng cua
ketamin gén qua trinh goi lai tri nho.
Trwoc tién nhém chuot thi nghiém (n =
10) va nhom chudt doi chind (n = 19)
quoc huan luyén bai test me ‘Io nuoc
gio' sau khi dwgc huan luyén,

i nghiém dwoc tiém

i cac goc phan tu (I, 1,

théng ANY-maze (Stoelting, Hoa Ky)
(hinh 2).
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Hinh 2. Giao dién phan mé&m Any-maze khi

phén tich video

6m dbi chirng dugc

ketamin, chudt nh
h ly 40 phat

tism dung dich nwdc mudi sin
trérc khi tién hanh ki&m dinh.
2.3.3. Quy trinh test mé 1§ nwéc Morris
va cac chi s6 nghiégnclru G Har

Quy trinh huan luygn bai test mé 10

nwéc Morris [4], [1 0]
Trugc khi tién hanh bai tap, chudt

dugc dat trong budng thyc nghigm 60
giay dé thich nghi voi moi treong. Bal
chudt Ién bén d6 30 giay, sau g6 nhac
chudt ra khdi bén dé va tha vao gidra mot
g6c phan tu bt ky (khéng tha chugt vao
géc phéan tu c6 dat bén d5 - goc IV) 68
chubt ty boi tim bén d5 ngap duoi nuroc.
Thor gian boi téi da la 60 gidy. Tro%9 thol
gian nay, néu chudt tim duoc bén do
ching s& dugc nghi lai d6 510 gigy. QU3

60 giay ma chugt chua tim duoc, kY thuat

vién sé& phai dat chudt len bén db trond
£, mbc 0

gidy dé chudt tw quan sat cac da

frong budng thyc nghiém. Thyc hign AW

trinh twong dinh voi hai goc phan t¥ con

lai. M&i chugt sé duQc thyc hién test meé

16 nudrc Morris 6 ot (3 gocx21an).
Cic chi sé nghién ctru: () thoi gia"

tim thiy bén db: thoi gian (giay) tr 106
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chudt duoc tha vao mé 16 nudc téi khi
dong vat tim dugc bén do; (i) quang
dudng tim thdy bén db: chidu dai quang
dwong (m) chudt boi tir lic duoc tha vao
mé 16 nudc téi khi tim dwoc bén do; (i)
van tdc trung binh: van toc boi trung binh
(cm/s) ctia chudt trong mé 16 nwéc; (iv) ty
1& (%) tim dwoc bén do: la ty 1é g:u’a s6
lAn chudt tim dugc bén dd trén tdng so
[An huén luyén. Cac chi sb (i, ii va iii) dugc
tinh toan ty dong bang phan mém ANY-
maze (Stoelting, My).

Quy trinh kiém dinh bai test mé 15
nwéc Morris [4], [10]

Tt mbi géc phan tw (1, Il va lll), chudt
dugc tha vao mé 1o nuwdc (khdng co bén
dd) trong thoi g|an cb dinh la 60 gidy. Méi
chuot.dwqc kiém dinh 6 lugt (3 goc x 2
I&n). Chi sé nghién ciru: thoi gian Iwu lai
goc cé bén db; day la tong thoi gian (g|ay)
chudt boi & goc IV (géc phan tw dat bén

b e i s . et

b
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66.67

29.62

chuot (*: p<0,05s0 véi BC)

Két qua nghién clu trén hinh 3 cho
thay ti I tim duoc bén dé & nhom TN
thap hon co ¥ nghla so v&i nhém BC (p <
0,05).. Trong su6t qua trinh huan luyén,
nwéc trong mé 16 dwoc lam duc dé chudt
khéng thé quan sat duoc bén @& ngap
dwdi nuworc, do do dong vat phal can cu
vao cac dau méc cb dinh (mdt s0 hinh anh
treo trong buong thyc nghlem) dé dinh
hwéng va ghi nho vj tri bén d4. Nhu vay,

dé & giai doan huan Iuyen) Chi s néy
duoc tinh toan ty dong béng phan mém

ANY-maze.

2.3.4. Xt ly so liéu
Sé lisu dwoc xir ly trén phan mém

Excel (Mlcrosoft Office 2013) va phan
mém théng ké SPSS (version 15) cho

Windows.
3. KET QUA NGHIEN cUU VA BAN

LUAN
3.1. Anh hwéng cua ketamin dén s

thu nhan tri nh¢

pé& danh gia anh hudng cla ketamin
dén qua trinh thu nhan tri nhé, nhom
chudt thi nghiém (TN) va nhém chudt doéi
chirng (BC) lan luot duoc tiém ketamin
va dung dich nwéc mudi sinh ly 40 phut
trwdc khi tién hanh test mé 1. nuoc
Morris. Két qua-nghién cru dugc trinh

- bay trén cac hinh3-6. -

) |
3

T

12

© s e e e
!

[Thar gian (giay)
i 70

| 60

| e TN “BbC !
Hinh 4. Théi gian boi @ tim bén dd & cac
nhoém chudt (*: p < 0,05 so voi DC)

két qua trén chirng td khd nang xac dinh
vi tri bén db cua chudt duwgc tiém ketamin
kém hon dbi chirng nén sd lan tim thay
bén dd giam (trong khi tong s6 lan tap Ia
twong duong nhau). Trong thi nghiém
nay, vi ketamin dwoc tiém vao phlc mac
chudt trwdre khi tién hanh test mé 16 nwéc
nén két qua nay goi y rang ketamin da
anh huwéng dén qua trinh thu nhan tri nhé
cla chuét.
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gung [4), [10). Chirh Vi véy, k&t qua nay
ca ching i cing ¢ thém nhén dink
ring ketamin li8u 20 mg/kg G anh hudng
11 giai dogn thu nhin tri nho & chudt nhit
trong test mé 1o nurdc Momis. Cang trink
nghidn clru cua Moosavi va cdng sy cling
cho két qua tyong tr, m3c dlt nhém tac
gia nay sir dung Gl tuong la chudt cdng
{4

Bén canh @6, két qua trén hinh 4 cOn
cho thay thai gian boi G& tim bén Gb clia
nhom chudt TN cao hon so vdi nhom BC
(p < 0,05). Trong test mé B nudc, o
gian tim bén &3 12 m3t chi sd quan trong,
chi sd nay cang ngan chimg 16 kha nang
dinh vi, ghi nhd Vi tri bén G5 cang 1t va
nguoc lai. Quan Gidm nay 63 duoc nhidu
nha khoa hoc trén thé gidi Gng ho va 2p

Qu3Eng Suong {m)
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Hinh 5. Quang dwrong boi tim bén 85 & cac

nhom chudt (*: p < 0,05 so vai BC)

M3t khac, chiing 161 ciing tién hanh so
sanh quang dwrong boi Gé im bén 80 &
hai nhom chudt. Két qua trén hinh 5 cho
thdy chi sd nay & nhom chuft tiém
ketamin cao hon ro rét so voi nhom chugt
tiém nwdc mubdi sinh Iy (p < 0,05). Trén
thuc té, chudt 12 loai ddong vat gadm nhim
sbng trén can vi vy nwéc khdng phai ia
méi tnrdrng $8ng phil hop clia chang. Khi
cho chudt vao mé 1o nwde, chiing ludn tim
cach thoat khdi mdi trerng @6 bang cach
boi d& fim va leo Ién bén 3. Do @6, ndu
chudt khdng nhé vi tri bén G5 thi chiing s&
boi long vong quanh mé 1, iam cho
quang duwong boi tim bén @b tang lan;
ngurorc lai, néu chudt “dinh hurdng” t6t vi tri
ciia bén 65 thi chiing s& boi ti bén 65 véi
quéng dudmg ngan hon. Theo logic nay,
nhém chudt tiém ketamin @3 bdc I kha
nang fim dwong va ghi nhé vi tri bén g3
kém hon G8i chimg.

So sanh van t6c boi trung binh cia hai
nham chudt (hinh 6) cho thiy khong ob sir

13
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Hinh 6. V3n tdc boi trung binh & cic nhém
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khac biét vé chi sd nay gitra nhém chudt
duwrore tiém ketamin so véi nhom chudt 6di
chirng (p > 0,05). No6i cach khac, ketamin
khong dnh hurdng dén kha ning van dong
trong mé 13 nirdre clia chudt nhit. Két qua
nay trong ty nhir nghigén clru trwdc day
clia ching t5i khi str dung ketamin treong
dién [1] va clia mét sd tac gia khi sir dung
ketamin c3p dién [4]. Trén thuc té, nhidu
nghién clru m3c du chi danh gia v& moi
tirong tac xa hdi, tri nhé va hoc tap... cla

-Gong vat nhirng van khdng quén kiém tra

kha ndng van dong clia chiing. Don gidn
vi vdn ddng 13 hanh vi co ban va dic
teng cla Gong vat, n6é gian tiép anh
hwong t¢i cac hoat dong va hanh vi khéc.
Chinh vi vay, két qua chirng minh ketamin
khdng &nh huwéng t&i kha ning boi ciia
Ghl‘kf)t da cho thiy sy suy giam tri nho
ld1?ng gian cla ddng vat thi nghiém
khong li€n quan dén yéu té van dong.
_Tong hop céc chi s danh gia & test
me B nwéc cho thiy ketamin lidu 20
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mg/kg da anh hudng dén qua trinh thu  vat. Tuy nhién, can cé cac nghién ciru sau
nhan tri nhé khéng gian clia chudt nhit.  hon d& lam rd co ché clia hign twong nay.
Nghién ciru ctia Moosavi cing cho két  3.2. Anh hwéng cira ketamin dén qua
qua twong ty véi ketamin liéu 15 mg/kg  trinh goi lai tri nhé

[4]. Co ché tac dong clia ketamin la chat Trwéc khi danh gid anh hwdng cua
ddi van khéng canh tranh (non-  ketamin dén qua trinh goi lai tri nhé, toan
competitive agonist) v&i thy thé NMDA (N-  bd chudt & hai nhém déu dwoc huén
methyl D-aspartate) cua glutamate. luyén test mé 1§ nwéc Morris theo quy

Nghién ctru trwéc day cho thay ketamin  trinh gidng nhau. Két qua nghién- ciu
lam suy giam hoat déng clia cac synap ¢ dworc trinh bay trén bang 1.

viing CA1 hdi hai ma [2]. Co thé day la

mot trong nhirng nguyén nhan lam suy

gidam qua trinh thu nhan tri nhd & dong

Bang 1. Hoat dong clia cac nhom chuét trong mé 16 nudc & ngay huan luyén

Nhémdéng n Thoi gian (giay) Quang dudng (m) Van toc (cm/s)
vat (X £SD) (x £ SD) (x £SD)
TN 10 41,35 +11,39 6,81+147 17,89 £ 2,89
bC 10 40,84 £ 7,52 6,70 £ 1,67 16,00 + 3,18

b >0.05 ~ >005 > 0,05

Ké&t qua trén bang 1 cho thay khong ¢6 & hai nhom la trong déng vé& kha nang
su khac biét gitra hai nhém chugt vé cac  boi va tim bén d ngap trong nudc. Két
chi sb thoi gian, quang dwdng boi dé tim  qua nay cho phép danh gia tac dong clia
bén d5 ciing nhu van téc boi trong mé 19 ketamin dugc chinh xac va khach quan.
nuéc (p > 0,05). Chirng té ban dau chudt

| Thoi glan (gidy)
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Hinh 7. Thei gian lwu lai goc c6 bén dé
Trong test mé 16 nwéc Morris, nguoi 7 cho thay thoi gian luu lai bén d6 & hai
ta dung chi s thoi gian luu lai goc co bén  nhém la twong duong nhau (p > 0,05).
d6 d& danh gia sw goi lai tri nhé & dong  Nhu vay, két qud nay chua thay anh
vat [4], [10]. Két qua nghién clru trén hinh  hudong clia ketamin liéu 20 mg/kg tiém

14
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phic mac dén kha nang goi lai tri nho &
chudt nhit thyc nghiém. Két qua cua
ching toi khac véi cong bd cla Moosavi
va cdng su. Cac tac giad nay khi st dung
ketamin lidu 15 mg/kg trén doi twong
chudt cdng Sprague-Dawley da cho thay
qua trinh goi lai tri nhé bi suy giam (4].
Theo nghién ctru ctia Moosavi, thoi gian
luu lai goc c6 bén @6 clia nhom ddi chirng
va thi nghiém lan lvot khoang 37 va 27
giay [4]. Trong khi d6, chung toi ap dung

quy trinh test mé 16 nuwdc don tuong tw

nhu céng bb clia Moosavi nhung thoi gian
lwu lai bén dd cla chudt chi dao dong tur
14,24 — 15,80 giay. Nhu vay gia tri nay
khéng co st khac biét khi so sanh gitra
goc cd bén dd véi cac goc con lai (vi thoi
gian kiém dinh la 60 giady nén thoi gian
trung binh & mdi géc la 60:4 = 15 giay).
Chung t6i cho rang giong chudt khong
déng nhéat la yéu t6 co ban tao nén su
khac biét nay. Chinh vi vay, két qua nay
goi y dbi voi chudt nhat ching Swiss can
ting sd ngay luyén tap trong test mé 1o
nuwéc khi danh gia qua trinh goi lai tri nho.
4. KET LUAN

Str dung test mé 16 nuéc Morris cho
thiy ketamin liéu 20 mg/kg tiém phic mac
lam anh huéng dén sy thu nhan tri nhe
nhung chua tac dong t&i sw goi lai tri nhé
trén chudt nhat chiing Swiss.
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SUMMARY
EFFECTS OF KETAMINE ON SPACE MEMORY ACQUISITION AND RETRIEVAL

IN MICE

Luu Thi Thu Phuong', Pham Trong Kha'
"VNU University of Science

The aim of this research was to assess the effects of ketamine on water maze
_memory acquisition and retrieval in mice. The research was carried out by using 40
healthy male Swiss mice, aged 7-10 weeks. The results showed that pre-training
ketamine at dose 20 mg/kg not only impaired animal’s performance in finding the hidden
platform but also increased significantly the escape latency to platform comparing with
control. However pre-probe ketamine was not affected on time spent in target quadrant.
Key words: ketamine, water maze, acquisition and retrieval memory, mice
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