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[ Abstract] Objective  To detect the learning and memory ability in mice model of latent Toxoplasma gondii
infection with object recognition test and Morris water maze test. Methods  Thirty-six Kunming mice were divided into
control group, infection group with 6 cysts each mouse (low infection group), and infection group with 12 cysts each
mouse (high infection group) averagely. Mice in the two infection groups were orally infected with T. gondii Prugniaud
(PRU) low virulence strain. Object recognition test was conducted at the 63rd day after infection. After the first day
of adaptation and the second day of familiarization in the test, the time expended on exploring new and familiar
objects was recorded on the third day and the discrimination index (DI) was calculated. Morris water maze test was
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conducted at the 66th day. The ability of spatial learning, spatial memory retention and working memory capacity was
evaluated by place navigation test, spatial probe test, and working memory test, respectively. The mice were sacrificed
at the 74th day after infection. The left cerebral hemisphere of mice was fixed, sliced, and stained with eosin-hema-
toxylin for pathological examination. The right hemisphere was used to detect the activity of superoxide dismutase (SOD) and
malondialdehyde (MDA)
high infection group and low infection group was (14.3+5.2)% and (17.5+5.6)%, respectively, significantly lower than the

content. Results The results of object recognition test showed that the discrimination index of

control [(28.9+7.1)%] (P<0.01). In the place navigation test, the latency to find the platform in the two infection groups
was longer than the control, with significant difference on the second and third day (P<0.05). In the spatial probe test,
the percentage of the distance across the platform quadrant in the total swimming distance of high infection group
and low infection group were (19.9+5.0)% and (23.9+6.8)%, respectively, significantly lower than the control [(27.4+
3.6)%] (P<0.05). In the working memory test, at the fourth day of test the latency of high infection group and low infection
group [ (365+14.2) s and (35.3+13.7) s] was significantly longer than the control [(30.4+12.5) s] (P<0.05). In all the tests,
there was no statistical significance between low infection group and high infection group (P>0.05). The brain sections of
two infection groups showed cysts of T. gondii, proliferation of glial cells, widened gap around small blood vessels, and a
phenomenon of “vascular cuff”. The activity of SOD in the mice brains of two infection groups was significantly lower than

the control, while MDA level was significantly higher (P<0.05). SOD and MDA showed no significant difference between

two infection groups (P>0.05).  Conclusion
in mice.
[ Key words]

water maze test

Latent infection of T. gondii may lead to learning and memory impairment

Toxoplasma gondii; Latent infection; Learning and memory; Object recognition test; Morris

Supported by Health Scientific Research Fund of Jiangsu Province (No.X200739)

* Corresponding author, E-mail. gaoqi54@hotmail.com

5 HUR— R 2 A A0 B AR P AR L2
PERORIFOR, EA SR RRE , nT 3 i i A
BEEAHIRME RS, RERMNMZMIE, XEEm
e 1 FHEAZ D RE A 18 B E ) IR IR R
TCHE R 5 T8 HUR G 0B 2h 040 T e RN
FE, o Hoa R AR fe R — R e H A 0 R,
ANFTF 2R s R A — i A B 58 dudij
FOKG i  BLRE AT IR 3, I AT RE S0KG #4040 1) &0
AR NN RIEIRE . APk 5 58 U
HAMSES B 5 UG — R i) 240
B8 Ak TIA: [l

PIARIRRIE AT Morris 7Kk BRI M 23K 3h
Y2z 23 eAae i o . iR A 2 En-
naceurt F1 Delacour AR g ki 1A 28 31 4 XI5 PR 58 4 5%
Rt R RIS R sh A ik L
A SRR AR 0 ) (1) SRR ST 1) — P S e Ay
2, M2 BAE F TG SRS T TR H 22 )
FRCAZHIRE ST, H R U 2 127 10124 T
Sy, AR SR L B AR AR R it g R
AR BRI I TR S PR 32 X S e A2 B g
Morris 7K 2K B ikder & — M PEH 23 0] 2= 2 0 1S Re T ) 28
M7k AESEE PR TS A Morris 7K B
IS0 B Bt 5 8 BB X /NER R 24 2T e 1L B

B
)2 ”r“] o

Rl H*E
1
11 A% k&4 SIEHEHM Prugniaud (PRU) 55
BEHURR,  H TR T A O SR
1.2 FHshihB o SPFRENI/INR 36 H, Mitk,
8 Jili, 1K 23~259, WM REELRBY) bR
Bt EN SRR E, BEPLY SR 34, oSt
WL | I 5 TP H A e gl (IR A ) s 71 i
SRR (R, Bdl12 H, %6
Ho S B R A B 6 IR i, miakge
AR PGS 12 MU, X IR S, TSR AP
Ko LIRS 63 RiFATYIARTUNIR L A1 Morris 7K 24
B, A SRR UL A A AUm B iR Y
Frshscgarbots, B R EFRERRTOK
1.3 ERMBE5EA  YIRFENRLEE E i IR K
=EPLIE  Morris 7KK B DMS-2 240 i h ERL2=B 25
ST iR, A LB AL (SOD) APy — % (MDA)
o 0 3700 G A W 1 R R AR B 2 TR ST
SOD i P AG I R FH B RN S AL L . MDA & =0l
o AR B L 2R

2 ITAHZELR
21 MR ARE SIERBYEES 63 K, &%
Ennaceur &5 ¢ 1 4 8% 25 7 G 5 v R AT W AU R



rhE B A R 5 F A HUR A 2011 4F 10 A 55 29 B45 54

Chin J Parasitol Parasit Dis Oct. 2011, Vol. 29, No.5 .+ 335 -

DRRE & AT AR RO IR L, 17 56K/ NN
46.5 cmx21.0 cmx28.5 cm, BN BIARA PIFR, B
R (A)FIERIR(B), TEATAAHIE L CE — GHRIZHL,
R/ NRIEAT AR IS B, SCIR g NS T4 R
Bro MRS EOR S . #OG,
YIRS o318 N | ARSI A 3 4
BrBe, 25 1 R d . B/ MR A T N, A
9% 30 10 min LAGE W IRES I B B AR A B AT f]
B, 56 2 KONBEI . TEAT MA R 7
B 2 MM FERBUYIAR (A B B), TEH/N
WAAT A, AHIES) 10 ming /N ETEREIR Y
RRYEE AR T 2 om B S il 2 Ui 4K
ERRGEAT R, BTEREFON IR B R E
IR TAT R e/ NI 2 DR BRI
PRITIA], B RIS, AT AR R
R Ak, LBr/N BRAE L s B a0, 55 3
KAV . FEATRFRNCE 2 AR AR
(AFIB), SRJER/INRIATTHAE, B HTE3110 min,
TESR/ NS A AR R ], GBI AT
IR R G 2 RO IR R T
HARDF A I 5 VARTEA T A N RO, LATHER
RO IR AEAT S A PN AN B R AN [) T e A B 52
W), ShyatE— 2R 2 PR AR B 25 S 6 BRAR ST IR [A]
M5, AR TE [A]— S50 % N 2 AR [R]85
SR AR — /N, B 2 A3 E BRI )
IRIETIHR AR R (A0 A fE— B3 B iR, 15
— R ENIHYAK) . RATRBIEE T LA 3 RARFHn
(A FR st ] #2346 %5 (discrimination index, DI)
P S AN N EOR 7 F N VAR 1= = A s 2 1= 8 = RN W)
DI=(N-F)/(N+F)x100%, zUH N AR 8B4 B At
6], F R IE IR a]
2.2 Morris i g X% 452 M ATFT K5 (place
navigation test), = [E[#£Z % (spatial probe test) il
TAEICHZiR % (spatial working memory), Morris 7K 3£
BRI Sk [1,2] W ERERE, Morris 7Kk E
Bk, VUK ARG RE R R G AR, Kl AR
120 cm, KM 50 em, 7K 30 cm, /KR (25+1) C,
SEE A TR YA ZR RS Ry o fi g, P
BHAN 9em, m29cem, fIRT/KE 1em, KHFEIA
£, W IESA TR 6. TYERIRAE
J, BUERGLSSEE 66 KIT4h Morris KK B, /K
R BREL SRS, SRR SR
BAF R GER AR
221 EAMATRE BRYEH 66~69 K, FHAk
BETHENVZER, NRER P E£I0%: 2 ) (5

WINZRIEIRE 30 s), [AANEHE B 2 2K /LT
TERPING R A S A R EE A K, WS I iR
bR R (BRI AK R EK HOF- 5 AR ),
R RIBR Ak 60's, /N AE 60 s NAREREIT-5,
NP HCE T 6 E45E88 30s, HBRIiE b 60 s;
#/NRAE 60 s NHREPF-&, Wik A& 158 305,
iR —WlZ, HRRR 4 W1,
DAV 45 1/ B 28 [ CAC3RASFRE ST .

222 ZFHEHFERRE ST, RS
JE5E 70 KR, W&, FERTEEZRAXHIEEA
K, E /MR 60 s NTERCEAIIELR GEIVE
BED) AT DK I B8 5 i vk R R B B A ke, AR IS
FRAE SRR, SRPEH /N B 2E RCAZ AR ST .
FURNRIR 1,

223 TAEIRIZRE 2SRRI S I G T TAE
A2, it 4d, BVERGLEEE 71 REY 74 X,
BRAGOFENNE CEERRA TR, 1,
AV, HAASLRad R R e T8, LA
K 4 PR E Bk RN BRI TAEIEAZ

&b
He JJ o

3 IMRRARRETH RS EHNE

IR BN A (RPRYLE 74 R) e, MKWk
ARBE/INER, FEUKTE IO B 42, BRAe ) v 20 21 242
10%Z B PREE 2 5, WK . A Y1 h
TRLT-FRARZE (HE) Yt JEBERk 2 S UR BN L
OGS 4 CA BEER R P vhid, JELR 7K
By, IR E TR AEAE, AT il 2T KR
WEERET PR, A 9 fEE M ABERK, KB
A5 P IR B 10% (WiV) 4H 21403, 12 000xg B0
10 min, HU B, 435 SOD &5 & F1 MDA X5 &
Kl | v SOD T P Fi MDA & &, VBRI 4
AT

4 FitFESH

SCOG A R DAY B AR ME 2 (x3s) FRon, A
SPSS11.0 B ATS o0 HT . 25 S R A 7E R
V5 T E S BRI WK BE 25 o5 S B i A 43 FER R O
ey, HABEHE R 22500, IFLL LSD kikfT4H
B AR PR LK

# =R

1 SR HEBERA/NRIEIR A 1B 20
S MU R A AR IR 2H /N SRR 5 AR BT
HISTE] 20590 A (14.2+7.5) s F1(13.4+6.2) s, WFEET



- 336 - rp [ A7 AR 2R A A U2 2011 4F 10 A 55 29 #5558 Chin J Parasitol Parasit Dis Oct. 2011, Vol. 29, No.5

XTHRZH[ (16.3+7.7) s](P<0.05) , /B 2H Ak gu e
Sy PSR ) (14.35.2)%H1(17.55.6) %, 5%FHELH
[(28.9+7.1)% |1 ZERH AL E L (P<0.01), fldk
U2 PR F) 22 S g i 22 2 L (P>0.05) (1 1),

0T
) 25 I *
° * T
= E 20¢ [
=
22y
K8z
X2 10t
=
5
Bk [SE7AES
Unfamiliar object Familiar object
. 50T
g
£ a0}
S E
ﬂﬁé 30
®E2
K E
E 10}
2
0

Y4 Low infection group
[ =5)&4e4  High infection group
E1 X4, Control group

i SXFRRAIMHE, * P<0.05, ** P<0.01,
Note: vs control group, * P<0.05, ** P<0.01.
1 RS R REREINNRYEIRA G N
Fig.1 Effects of T. gondii latent infection on performance of
mice in object recognition test

2 BHSHHRBEENNREEZESCIZEE RN
21 EARAUATRIE 3 4/NR TR A0 kv ik
WIS RN Gl R W A 0 . FE 4 d B9 AT AR
PN IR 2 /N R b s R 2 X BR A AE
S 2 K g B 2 IR 2 Ay ksl s AR 0 40 il oy
(56.1+17.3) s fil(54.4+16.1) s, 5 3 K43N (47.5+
18.2) s Fl1(44.3+17.4) s, SRR [ (47.7+14.9) s
#1(36.8£16.4) s] b= R ¥ A S5 X (P<0.05),
P IR ) 22 53 3 Tege 1275 L (P>0.05) (&1 2)
22 = ERE ESERRRES, SEA
AR YL /N BRAE R 5 T e S BRI WDk R 2 4351 o
SR A Y (19.9+5.0)%1(23.946.8) %, 14 i 11K
TXTHRL [ (27.4+3.6)% ](P<0.05), [m] M Jsk g 40 F
TR AN TR 5 S BRAE 2% A B 1] 4331y (13.6+
6.0) s f1(14.5+5.7) s, /0T XFMEZH [ (15.2+3.8) s],
(B2 R TG X (P>0.05), Wi EL e ] 24 5+
JogeitaE i L (P>0.05) (&l 3),

©

S
1

*

[o2]
o

IS ig NI
Escape latency/s
S
S

N
o

F1KR
1st day

2R
2nd day

fR/&YLLE  Low infection group
[ #&de4l High infection group
B %R Control group

i SXTRAIAEL, * P<0.05,
Note. vs control group, * P<0.05.
B2 NREMMITIAE
Fig.2 Place navigation test of mice

35 -
¢ )
L of s
= R%”#*
jm & 15 %&#:*
%}E S 10 K&\}x@-*
nuﬂl % K&#ﬁ
= 3 ot
B 5 %&x@*
Q *ﬂ‘#ﬂ-*
0
25 -
20 -
o2 15-
EE
£ 10
5_
0

fRJ&YLLE Low infection group
I m/&Ye4H  High infection group
E1 XFHRZL  Control group

i SXTRAIAHL, * P<0.05,
Note. vs control group, * P<0.05.
B3 MERFEERIAE
Fig. 3 Spatial probe test of mice

2.3 IARRiCREE 3 4U/NEET 3 KIHEEE R I
NS Gy | TR A3 A B P ) Vs i e
X (P>0.05), ZRIE 4K, 3 AR ] B
A%, TTRES AL E R 22 AT S TR — 3K
HK, WAL, R RV A A 0k ke VAR 30 45
Wk (3042£125) s, (36.5£14.2) s F1(35.3+13.7) s, J&K
Yol RN HR2H [R) 22 539 Ge it 8 L (P<0.05) , A
SRR [R] 22 5 o Ge T2 L (P>0.05) (K1 4)



rf ] 294 1 2E 5204 dupi 2k 2011 4F 10 H45 29 555 5 1 Chin J Parasitol Parasit Dis Oct. 2011, Vol. 29, No.5 . 337 -

SR /s
Escape lalency/s

2N W s o
O O O O o o o
T T

S Lell [
¥2R ¥ 3R
2nd day 3rd day

4K
4th day

H1R
1st day
BG4l Low infection group
I = 8e4  High infection group
B X4, Control group

i SXRIAE L, * P<0.05,
Note. vs control group, * P<0.05.
B4 /MRIEIBIZIRE
Fig.4 Spatial working memory test of mice

3 INERARKREFEN

G/ IR LAY 7 R] UL 5 08
B, RWIBEGONI), 5 2 AR GE L ] ik 21 S B
AR 255, i BAA U BB/ ML A
R[5 15res oA N i ke s ) - T VN ¢ Y
AR, VBT, RS A I S A AR L A
R Az AR oy ER AR, BN i
(E'5),

A: XTHRZ1(x200); B, C, D: /YL (x400), <A T ik I 2 i i3
iy e, —miExmn; eiSme,

A. Control group (x200); B, C, D: Infection group (x400). <
Meningeal lymphocytic infiltration; < Cyst of T. gondii; « Vascullum
hyperemia; <= Vascullum oversleeve.

5 BRESERERLNRMADE (HELH)
Fig.5 Sections from the brains of latently T. gondii-infected
mice (HE staining)

4 INERBNZHZR SOD i&EMF MDA S E2MIEL R
fe L 2RI GR 2H /N BRI 2.4 SOD 16 MRk

(5958+24.63) nmol/mg prot #1(62.19+25.52) nmol/mg prot,
Y458 A T BE4H [ (76.60£21.47) nmolimg prot] (P<0.05).,
e B ZH IR YL 2 il 21 40 MDA & 543 1 R (5.57+
1.02) nmolimg prot F1(524+1.17) nmolimg prot, *J i} %&
15 TR HRZH [ (3.40+1.41) nmol/mg prot] (P<0.05), 24~
YL 2H [E] SOD {5 HEM MDA & E R LG T4
X (P>0.05),

it #

S O — PR e E R B B R A AR U
USSP N 41 DN ] I S ¢ e s
PP BETERIREREGES  AEERY, 5
T B gL n] B85 R 1 215 OB PRI 1 BE T A
FATHTRESS, AT IPIA IR A MorrisZK
R E IR I Bk 5 I AU/ R 22 22 BE DT
SRR, ST RN A P AR5 BE T
fERE/NR2E, 2 WHCICRAREE ST . REFRE S AT AR
ICACRE N PR TR/ N, SRR =5 8 duUg g n]
/N2 2R IZBE ST, 5 Hodkova 45 1Hf i FY
SER—EL

BRI A Morris 7K ok B IR ISR A2 AR
FAJIEICRE AL, BRI IR AN SE A
— 5T, P P2 I AR RS AR, 7E ik
PUIRAR T, 2R T A = SRES, RieRasE:
T ; MITEAREH, Zl R FHF G RRAEF MUK
AIRLRCIRAS P REATAY, I RERCIRAS T RIS R i
B E BRI BTCER AT R, ISR
S, PR S U AT [ RIS
T EEEIIELAT Y, KRR Ak~ SRR bR —
PN REREE T BOBECRAT R, VB KE B XM e
SRS E N, AAXE SRR, R
REIAARAS . S5 —TJ7 i, PIRPIT IR RE 1 B A
AR IHRE X B AR, ITARRBIEFE R, PR S
MR o el ML) B SO BEAHD P, 25 [~ > e L fiE
THELF- E M RS CAZ SR T T DI RE, Al o
CA3 DX Iy F 5473 LA B I i B A Z B A P
F Morris 7K 2k F 2 [ 31 B 1 TG AU RE ) f4454
fieE ™,

Bt 5 dUR e A E B AT O U R OB B
(fEtizzh) fie JICICRERIREI . BB, A A
1 3 S HCA S O R i o S A B S IO 5 S i s 4 £
A ZRA Rk S I8 USG5 A Ak S URI ik
DIRERII T, i A PR T rT R BRI RE T T
[E12, SOD JEHLIAST AR FR 19— FhE 2t A AL Al
EFITHER A EEATERT, AR OR 37 20 A2 g A



- 338 -

rhE B A R 5 F A HUR A 2011 4F 10 A 55 29 B45 54

Chin J Parasitol Parasit Dis Oct. 2011, Vol. 29, No.5

IRESEH . MDA ZHLIATESA H 2 F ARl g
Bt A, n LA AR B ALK, A4
S A R, A SO EE R R I, 2 45
T BB R 2H /)N B A SOD 176 P4 24 00t B 2B /N Bl
Wl Ak, MDA S U 3wy, PR 5B dufadt:
SR RN UK RIS BRAE S PR, AR
5, ATRES SR Ok S iR IR RAT 5

Z £ X #

[17] Zhou YH, Hu YH, Gu XM, et al. Experimental study on the
influence on infection with Toxoplasma gondii upon the capacity
of learning and memory of rats and its possible mechanism [J].
Chin J Zoonoses, 2009, 25(2): 152-155. (in Chinese)
(7%, SAEL, B, % 598 UG KR fisgm
KFEHUHI L HETT (3], P E SIS H, 2009, 25(2):
152-155.)

[2] Chen XG, Tan F. Toxoplasma gondii: past, present and future
[J]. Chin J Parasitol Parasit Dis, 2009, 27 (5). 426-431. (in
Chinese)

(BRwed, g, SIBmaFsma X, MAaSAREK [J]. TE%
A g 575 R 2R, 2009, 27(5). 426-431.)

[3] Torrey EF, Yolken RH. Toxoplasma gondii and schizophrenia
[J]. Emerg Infect Dis, 2003, 9(11). 1375-1378.

[4] Torrey EF, Yolken RH. Schizophrenia and toxoplasmosis [J].
Schizophr Bull, 2007, 33(3). 727-728.

[5] Fekadu A, Shibre T, Cleare AJ. Toxoplasmosis as a cause for
behaviour disorders—overview of evidence and mechanisms [J].
Folia Parasitol, 2010, 57(2): 105-113.

[ 6] Ennaceur A, Delacour J. A new one-trial test for neurobiological
studies of memory in rats [J]. Behav Brain Res, 1988, 31(1):
47-59.

[7] Che Y, Cui YH, Zhu YF, et al. Founding of object recogni-
tion learning paradigm in KM mice and its application in de-
tecting memory impaired properties of compounds [J]. Zool Res,
2007, 28 (5): 497-500. (in Chinese)

(FF8k, mEAE, REF, F. RN AR s &
AR WAL 2P xFic 2 b g B (3. 35t
2007, 28(5). 497-500.)

[ 8] Brown AS, Schaefer CA, Quesenberry CP, et al. Maternal ex-
posure to toxoplasmosis and risk of schizophrenia in adult off-
spring[J]. Am J Psychiatry, 2005, 162(4). 767-773.

[9] Hards S, Votypka J, Kodym P, et al. Transient nature of Tox-
oplasma gondii-induced behavioral changes in mice [J]. J Para-
sitol, 2000, 86(4): 657-663.

[10] Hodkova H, Kodym P, Flegr J. Poorer results of mice with la-

tent toxoplasmosis in learning test: impaired learning processes

or the novelty discrimination mechanism?[J]. Parasitology, 2007,

134(Pt10). 1329-1337.

Stupien G, Florian C, Roullet P. Involvement of the hip-

pocampal CA3-region in acquisition and in memory consolidation

of spatial but not in object information in mice [J]. Neurobiol Learn

Mem, 2003, 80(1). 32-41.

[12] wang RB, Ding LP, Zhou YH, et al. The effect of Toxoplas-
ma gondii on ultrastructure and antioxidant capacity infection in
rat’s hippocampus[J]. Chin J Pathogen Biol, 2010, 5(12). 908-
911. (in Chinese).

(Exifs, TV, Jke, % 5B RUBRx K RGeS
R ALRE RS [J]. T EIEA YRS, 2010, 5(12):
908-911.)

[11

[

(WfsBH: 2011-03-11  Flt: BRERE)

(E4:% 332 )

g

A 7T B BRI, B W T AR A 1
Feui ANIE P Pl L, 2011 4F 2 AFERBEl T2, I 2R W]
AR, RO R g, I PRI AR5 IR A 7 A U
ATRES R AIE A L, ORISR, UTAMNR, AMVEFRANIE
MAFFBNATY . 3 AR, BELIEs . B shEr
BRMTTCE A BE T ASE— 20, FER0 A B B | i ek B
PR, LR, R AR, DIRhSON A, JFRIA
RAEHEAL . ARGE T IRVEL RO RAR ), HENNZ R R A
A W 2 5 WO I B ERAE Ve 1+ B VE AL e A B 97 /R 2T 15U
K, M TAEREUOSS | RETERAVET, BT 2 gt
FEE A E BpLsy . BT, LU d =R A B 1 1)
eI R _EE A UL, PR IS A 22 220 3 A SRR 5 DAY
Hinitpam, %olEiRi2 ., W2, Wik, 2k i
W S LIS . BEATIRYT

Z £ X #

[1] Zhang Y. The investigation of the soil-transmitted helminth infec-
tions in Yunta village[J]. Zhejiang Prev Med, 2010, 22(4). 32, 36.
(in Chinese)

(FHE 355 TR HUSRGLRBLA [J]. Wi HiphEs:, 2010,
22(4): 32, 36.)

[2] Lin JX, Xu XR, Yang FZ, et al. Observation on natural trends
of intestinal parasite in three counties/cities for 12 years in Fu-
jian[J]. Strait J Prev Med, 2001, 7(1). 18-20. (in Chinese)
(BR&HE, WL, Bkk:, %5 mEEE 3 Bilpiagd dugye 12
AE A ARTHCULER 3], W TIp B4 2435, 2001, 7(1): 18-20.)

[3] Huang XM, Lei CQ, Yao LN. Survey on soil-transmitted helminthi-
asis infection in seven counties in Zhejiang Province[J]. Zhejiang
Prev Med, 2000, 12(4). 9-10. (in Chinese)

(B, B, Borf. wiima bE R MEL dURBRYL R i
JHAE[J]. WRILTIp Bs2%, 2000, 12(4). 9-10.)

[47] Bai H, Zhang L. Soil-transmitted helminthiasis [J]. Chin Prac J
Rur Doc, 2006, 13(11): 6-8. (in Chinese)

(Fes, ksk iR (0] ThESCH S REESGE, 2006,
13(11). 6-8.)

(WFSEMA. 20110505  Zwhd. W)



