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Fig. 1 The arrangement of hippocampal CA3 pyramidal
neurons ( x 100)

(a) control group; (b) stress group.

Table 1 The comparisons of number of hippocampal CAl and
CA3 pyramidal neurons between two groups (; +5)

Group n CAl CA3
Stress 11 82.71%14.54 35.14 £3.85"
Control 11 84.35%+7.75 38.74£3. 54
! 0.329 2.283
P 0. 745 0. 034

" P< 0.05, significantly different from control group.
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Fig. 2 The whole profile of hippocampal CA3 pyramidal
neurons ( x 100)

(a) control group: (h) stress group.
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PRI ERZFTEHYE P> 0.05.

Table 2 The comparions of total length of apical dendrite and diameter of primary dendrite of hippocampal CAl and
CA3 pyramidal neurons between two groups (x ts)

CAl CA3
Total length of Diameter of Total length of Diameter of
Group n . i . i .
apical dendrite primary dendrite apical dendrite primary dendrite
/Bm [ Bm [ Bm /Hm
Stress 11 209. 09 £39. 27 4.37£0.25 155. 67 £33.32° 6. 18 £0.95
Control 11 203. 66%41.43 4. 49 £0. 06 195. 63 £34. 61 5.38%1.00
t 0.315 0. 622 2.758 1.922
P 0.756 0. 544 0.012 0. 069

" P< 0.05, significantly different from control group.
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Fig. 3 The ultrastructure of hippocampal CA3 pyramidal neurons

(a) control group; (b) and (¢) stress group. Arrow showed vacuolar mitochondrion ( % 5 000 for a and b, > 7 000 for ¢).

3.4 it

SRR — AN A5, 1R AN
Ty fE LA B T R g 70 M6 RN 32 A0 28405 B ol A FE
FAEHL SN SO R KX, XA
RIPE SO N JE A TR [, R A
SR, EN AR HIE — AR, S K AT
YRR RN 5 S 45 10— AN X VR 2 4405 R A
e R Sk A S A 8 T L i 45
8.9

1934 4, Lorente de No #2345 5 5 40 Jig #4) 37 fe
U A A, FgilE A CAL~ CA4 YA
WX, oA CA2 N AS B Hih, CA4 A I iR AIR
M2 2, AR GRS HE g X, b
W IRWE, CHEARAM. KUk, #9IE% h CAL
FTCA3 IS VE DAL k. AW 70 45 B3 A M o,
P ALK BRHE T CA3 XA A 40 i i ) 74 i,
Je KA (RN RLBE T~ JRAAE — e (R HH T PN o) ok
M k. e RPI BRGNS I E AR,
FRIA5 R I 55 15 S Al L () DO IR S, A SEHG 45 R



+ 722 -

TER LT N AL i T CA3 [XHE R 41 e 1) fE PRI,
FAh, LR R YR 4 BN S, Y CA3 X HE
A4 it HE B 9D R TR S K e 4 R e
BE R IL T LN AH BB . T I L A% BRSNS — R
R LS KA . B AT T AP A0 9 AR W52 31 W
IR RS CAL X HER A kA4 kA, X
ORI S A R, 2 BBk 8 Pk AT A
Bilish ¥ty CA3 X [ HEA Al 7 10 i
STV 30 18 P 1 38T 3 RS TS CA3 X A4 ot &
%; Magarinos 257 "OT 5 305 18 1 7 385 0K B B et 28
My CA3 DX HE A 4 i TR 5 B 4 J. ot A2 it
ZHCEFH RIS CA3 X & — AN xF W o 4 Uk
MO K. H A A 27 i, 120 W T 5 30l 1
CA1 DX HE/R 40 g 52 1. W1 Sousa % (2000 4F)
SR IAS T TR (1 08 P 1S 3B A K BV S CA3 X HE
P i AR 58 S K ek 2D 28% , AT CA T X HE A
AN I R B WR D 13% . WFIT L B0 25 5 4k 7™
S R ) i P R[] I 804 A Tk — 2D Y

i 1 IV S B0 S 4 0 L Ao R H
R Ay e B 2 R 3 2% I RE T A A 3 b i o R
[A[18-2- 12131 Brien! " 82 vt B Rz 5T 0 2 il A A0
Ty 57457 2 0] HL R (i 30 P 5 R R Doy B B2 o 8 35 R
B, A R X — MGG S Y. AT 6 A B S DGk
ot 5 R PEAMARAE « PTSD MR HLEIZ —. 5
4b, Magarinos' 1 il Weiland! ") 25 1A by D4 4y 1 4 Sk
%, JUILER 2 (glutamate, Glu) JedL 324k
WO AT e T T e NG R SR,
N4 K Z 52 cIi T Glu figdf 28T, 1l CA3
X2 a4 A Glu s 2. Rk, 18k
T R Glu (8 PEfiE & BEAR R CA3 X
LR TTHE CA 1 X #EE TG T 5 529

B2, BAT SEE R TR R T LS B0k
Oy CA3 X HER AN I % . THURR 5 K 5 4 48 A0
TGS RIS R CA T BCHE VR 40 I T 25 45 0 6 W &
WM. RIS PR T B0 T CA3 X HE A 41 i 52
FHLHEIPBFRAEAT BT T ##HE S CA1 X F1 CA3
X B 4 Bk SHAN R 2 A e A 22 5, BB T
] 7 SR R Ao e i 2 A2 MESMSAE AN PTSD (1)
FIFALE], AT b T A6 7 IX IR,

EMFESE MR ER

14

Prog. Biochem. Biophys. 2002; 29 (5)

2 % X M

Checky S. The neuroendocrinology of depression and chronic
stress. Biol Psychiatry, 1996, 52 (3): 597~ 617

Bremner ] D.
1999, 45 (7): 797~ 805

B BT I A L A B R R A .
kg, 2000, 31 (3): 222~ 226

Yang ). Prog Physiol Sei, 2000, 31 (3): 222~ 226

Herman ] P, Cullinan W E. Neurocircuitry of stress: central

Does stress damage the brain? Biol Psychiatry,

IR

control of the hypothalamo pituitary- adrenocortical axis. Trends
Neurosci, 1997, 20 (2): 78~ 84

Sousa N, Lukoyanov N V, Madeira M D, et al. Reorganization
ﬂr [I!(" III(H'I‘I](}][I{;}' Ilr hipl)‘l"&l"lpﬂl IIHul'il('?ﬁ ﬂlll] SYNApses afill‘.r
stress induced damage correlates with behavioral improvement.
Neuroscience, 2000, 97 (2): 253~ 266
Watanabe Y, Gould E, McEwen B S,
il[i'[lilh)’ ﬂr il!]i(‘a] R]HIIR]ril!‘.‘S ﬂr I]iprﬂ}('allll]&l] c.’\3 p)’l'allli(lill neurons.
1992, 588 (2): 341~ 345

Magarinos A M, McEwen B 5. Stressinduced atrophy of apical

et al. Stress induces

Brain Res,

(Iﬁllﬂ]i'ilﬂﬁ ﬂr I]il]l]ﬂ"{"ul]a] C-‘\_‘;“ neurons: (:llllll)&lrif\(}ﬂ llr slressors,
Neuroscience, 1995, 69 (1): 83~ 88

McEwen B S. Stress and hippocampal plasticity.
Neurosci, 1999, 22: 105~ 122

Duman R S, Malberg J, Thome J. Neural plasticity to stress and

1999, 46 (9): 1181

Annu Hev

antidepressant treatment. Biol Psychiatry,
~ 1191
Magarinos A M, McEwen B S, Flugge G,

psychosocial stress causes apical dendritic atrophy of hippocampal

et al. Chronie
CA3 pyramidal neurons in subordinate tree shrews. ] Neurosci,
1996, 16 (10): 3534~ 3540

SHEESE, ™ ik, BRACRR, S BIEARANEE R D 1 R R
7 it By e o i sgm. AT M EESE RN, 1998, 7 (3):
174~ 175

Hu W P, Yan ], LuCL, et al. Chin] Behav Med Sci,
(3): 174~ 175

Sapolsky R, Uno H, Robert C,
associated with prolonged glucocorticoid exposure in primates. ]
Neurosci, 1990, 10 (9): 2897~ 2904

Magarinos A M, McEwen B S. Stressinduced atrophy of apical
CA3e
glucocorticoid secretion and  excitatory amino acid receptors.
Neuroscience, 1995, 69 (1): 89~ 98

O Brien ] T. The *
ili‘)][lllgﬁl] slress l'l'la)’ cause pl?]'l"iln(".lll I]l‘a"lﬂ l]a"lilg(".-
Journal of Psychiatry, 1997, 170: 199~ 201

Weiland N G, Orchinik M, Tanapat P. Chronic corticosterone

1998, 7

et al. Hippocampal damage

(Iﬁlll]i'il(".ﬁ nf h]‘l'll)‘ll‘illllpal neurons: ill\’()l\’(“.llll‘]’ll llr

glucocorticoid cascade’  hypothesis in marr

British

treatment induces parallel changes in N-methyk ir aspartate receptor
subunit messenger RNA levels and antagonist binding sites in the

1997, 78 (3): 653~ 662

hippocampus. Neuronscience,

ek, G, BRACHR, AL BIERRRERE FEIN X G R
KUY CA3 et c i FE M. 4R, 1999, 22 (3):
99~ 103

Yan ], Tang S P, LuCL, et al. Chinese Journal of Anatomy,
22 (2): 99~ 103



2002; 29 (5) S5 MYEER Prog. Biochem. Biophys. + 723 -

Effects of Chronic Stress on Morphology and Structure of
Hippocampal Pyramidal Neurons in Rats

ZHANG YanrMei", YANG Quan, XU Chong-Tao, LI Kang-Sheng, LI WerQiu

( Central Laboratory, Shantou University Medical College. Shantou 515031, China)

Abstract In order to study the pathogenesis of stressrelated mental disorders, Nissl staining, Golgi staining
and electrom microscope were used to explore the effects of chronic stress on morphology and structure of
hippocampal CA1 and CA3 pyramidal neurons in rats. The results showed that no changes of morphology and
structure were observed in hippocampal CA1 pyramidal neurons in stress group. The number of hippocampal
CA3 pyramidal neuron of stress group (35. 14 £3.85) was significantly less than that of control group (38.74
+3.54), P < 0.05. The total length of apical dendrite of stress group ( 155.67 Bm £33.32 Um) was
significantly shorter than that of control group (195.63 Hm % 34.61 Bm), P < 0.05. In addition, the
ultrastructural changes, including the condensation of the cytoplasm, the reduction of the cell volume, the
shrinkage of the nucleus membrane, the degeneration of the mitochodria, and the illegibility of the rough
endoplasmic reticulum, were observed in hippocampal CA3 pyramidal neurons in chronic stress rats. It is
suggested that the changes of morphology and ultra structure of pyramidal neurons in hippocampal CA3, not in
CA1, would underlie the pathophysiology of the stress related mental disorders.

Key words stress, hippocampus, pyramidal neuron
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