B SREE 2452014 4E 7 4536 555 7] Chin J Phys Med Rehabil, July 2014, Vol.36, No.7 - 503 -

- FLAH AT ST

H 55 28 P g O SR K B A 1A it
CA3 DX AT 1 172 i

gk Ak KIHE

[# E] B® WEEE LR (TMS) XTHIABE IR 2% 21012 Th B8 K ifF D CA3 K400 &
MRS REI , Ak SRABEVIEC T RS 40 HSD R B4 16 5 % BRAL (IR B4 ) AR 7 21
(FTRRINERLL) \EEAE L4 PR A ( TR «TMS 41) S PRI, J5 3 2R SR T IRR 45 A48 A mT 10000 4 B
IO ) LA R B 2 SR P TRE M K T AE 5238 Open-field IRV S22, 75 A s 5 ' TMS
MR T AW 21 d B9 YIMS(HIEEN 15 Ha) VYT, DAL D) 25 7 HE L O 008 T 700, Tl i | sl s &
YTMS 7497 21 d J5 2R I Morris 7K 2K B 8 AU TR 50 8 25 [ R ZA6 43 BT 45 40 K B2 > e I g F v TMS

JBIT 21 d J5 RS A i T B B 4% 2 K B S CA3 X M 22 I | 5% it A8 SR 25 A J% 4% 5 fih S 803 Ak s 1

SR SGHIRAT LR, FIE K B BRI FE R Open-field IMi-/K Vi3 SIE B | U8 7 YR 045 7 ThT 25 44 L
BT L (P <0.05) ;38775 rTMS 4 Morris 7K 2K 8 8 AT 00 e VIR I (13,14 £2.49)s] SR
KIFHI[ (65.46 £2.39) s ] SHIHRLL Ol ) 22 5 B HAT G T24 78 (P <0.05) , MR iR 48 br 5 0h
Sl ) 22 R ISR L (P >0.05) ;38 i BT ISR 2 B, IARZH K BT CA3 X 41 28 00 J 28 i 48 1 4
M AEAE S B UAE , ' TMS éﬂjtﬁi (‘ﬁﬁ Ja Ho T R R B s B AR A TR R, S TMS T T
R B 2T e B AT B, B UL T BES v TMS 175 & AR K BRUIEE T CA3 X pfi28 70 B 58 fih 45 4 Bl
A K,

[RiR] WARIE; RSN, %idie; w5

The influence of repetitive transcranial magnetic stimulation on learning, memory and the ultrastructure of
the CA3 region of the hippocampus Bai Bing, Zhao Lin, Zhang Zhaohui. The Second Affiliated Hospital of Xin-
xtang Medical College, Xinxiang 453002, China
Corresponding author: Zhang Zhaohui, Email : zzhui816@ 126. com

[ Abstract] Objective  To investigate the effect of repetitive transcranial stimulation ( rTMS) on
learning and memory and on the neuron and synapse ultrastructures of the CA3 region of the hippocampus.
Methods Forty Sprague-Dawley ( SD) rats were randomly divided into 4 groups (n =10 in each group) : a
normal control group, a depression group, an rTMS group and a sham group. Unpredictable mild stress was
used to establish depression models in the rats of the latter 3 groups. The sucrose water consumption test and
open-field test were used to evaluate any depressive behavior of each group. The rTMS group rats were given
15 Hz r'TMS for 21 days while the sham group received sham stimulation. The orientational navigation and
spatial probe tests were performed on each group using a Morris water maze to evaluate their learning and
memory abilities. In addition, changes in the ultrastructure of the CA3 region of the hippocampus were detec-
ted using transmission electron microscopy. Results The modelling induced significant differences in the
sucrose water consumption test results and in horizontal and vertical behavior in the open-field tests. Escape
latency and spatial probe time were significantly different between the rTMS group and the sham and depres-
sion groups. There was no significant difference in the behavioral indexes between the depression group and
the sham group. Electron microscopy showed pathological changes in the ultrastructures of the neurons and
synapses in the CA3 region of the hippocampus among the depression group, while in the rTMS group those
ultrastructures tended to be basically normal. Conclusion 1TMS can improve learning and memory during
depression, at least in rats. A possible mechanism is that r'TMS can induce changes in the ultrastructures of

neurons and synapses in the CA3 region of the hippocampus.
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