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Fig 1. A. Structure of the amygdala complex. BL: basolateral nucleus, BM: basomedial nucleus, Ce: central nucleus, Co: cortical nucleus,
DEn: dorsal endopyriform nucleus, La: lateral nucleus, Me: media nucleus, opt: optic tract, arrows: external capsule. x 40. B.
Higher magnification view of Fig. A (rectangle B). Astrocytes stained with GFAP immunohistochemistry (black arrows), as well as
nucleus of the neuron (red arrows) and the neuroglia(yellow arrows) stained with methylene blue/azure || were observed. x 200.
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Table 1. Number of GFAP immunoreactive cellsin various amygdala nuclei

Co Ce Me BL BM La
CON 33.10+6.03 35.67+6.86 35.08+3.93 34.06+6.37 39.47+6.80 39.62+7.96
CONR 36.98+6.69 34.44+6.01 36.06+5.67 33.82+5.66 41.12+4.53 36.91+4.32
PNS 35.94+5.08 39.32+5.71 41.93+5.26 32.0+4.88 40.71+5.88 36.96+5.36
PNSR 33.75+5.63 36.82+8.46 34.51+4.56 34.06+5.68 33.88+4.48 36.07+5.26

CON: control group, CONR: control restraint stressed group, PNS: prenatal stressed group, PNSR: prenatal and restraint stressed group, Ce: central
nucleus, La: lateral nucleus, Me: medial nucleus, BL: basolateral nucleus; BM: basomedial nucleus, Co: cortical nucleus.

By

Fig. 2. Diagrams of astrocytic cell body(CB) and its processes were made using Neurolucida.
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Table 2. Number and length of cell processes of a astrocyte in various amygdala nuclei
a) Cortical nucleus

Primary process Secondary process Tertiary process Tota
Number  Length (um) Number Length (um) Number Length (um) Number Length (um)
CON 7.99+0.68 87.87+9.89 7.18+125 65.66+11.81 268+1.01 23.75+9.62 18.23+285 180.77+28.88
CONR 822+0.55 91.42+5.37 9.55+0.82* 87.58+8.79*  4.06+1.22* 33.35+10.22 23.06+2.63* 224.56+22.74*

PNS 7.88+0.58 8247+821 10.07+151* 98.69+16.59* 3.87+1.05 354941095 21.87+3.64* 221.10+ 34.04*
PNSR 8174043 88.3+11.86 10.34+195* 97.86+8.96* 448+1.62¢ 41.10+14.38" 23.88+4.26* 240.73+27.69*

b) Central nucleus

Primary process Secondary process Tertiary process Tota
Number Length (um) Number Length (um) Number  Length (um) Number Length (um)
CON 8.49+0.78 97.09+9.05 7.39+135 6533+1019 250+0.88 20.06+6.65 18.71+259 185.01+19.55
CONR  7.61+093 83.75+13.44 873+093 83.85+16.12* 231+043 19.83+4.08 19.11+2.36 189.53+31.06

PNS 7.80+0.25 84.64+9.05 895+1.13 89.40+10.17* 293+0.99 25.70+8.09 20.60+20 205.43+21.16
PNSR 7.49+£0.51* 8277+£16.69* 892+1.23* 91.25+10.91* 3.30+0.96 30.06+7.78 20.21+1.98 207.80+13.95

) Medial nucleus
Primary process Secondary process Tertiary process Tota

Number  Length (um) Number Length (um) Number Length (um) Number Length (um)

CON 851+1.01 8992+10.11 7.30+139 67.81+10.76 2.23+0.73 20.19+6.0 18.16+2.56 180.49+16.95
CONR 80+0.58 87.25+10.15 859+1.07* 83.70+16.41* 244+0.92 21.94+7.49 17.82+3.51 181.27+42.73
PNS  7.27+0.70* 77.08+11.84* 8.76+0.77* 84.57+6.49* 2.76+0.71 26.13+7.01 19.14+1.73 192.61+18.45
PNSR 7.66+0.45 80.72+1241 864+117* 88.74+11.06* 329+062"11 3057+3477** 2055+163* 207.87+8.96*

d) Basolateral nucleus

Primary process Secondary process Tertiary process Tota
Number Length (um) Number Length (um) Number Length (um) Number Length (um)

CON 8.42+0.95 106.83+10.75 821+1.63 7810+1457 291+110 2226+8.33 19.82+4.0 212.79+35.12
CONR 7.84+0.73 92.02+13.23* 9.27+0.39 90.63+7.25 435+084" 3801+818" 21.9840.72* 208.34+24.08
PNS 7.74+054 87.01+8.82* 10.0+1.11* 97.50+15.34* 3.39+0.60 30.55+3.76 21.68+1.80* 220.84+26.58
PNSR  7.79+0.67 9156+11.16* 9.38+1.14* 96.01+1535* 4.15+1.10" 37.25+7.46" 2206+1.82* 232.16+18.58

€) Basomedial nucleus

Primary process Secondary process Tertiary process Tota
Number Length (um) Number Length (um) Number Length (um) Number Length (um)
CON 842+0.76 91.04+4.88  751+128 67.86+10.71 1.80+0.76 14.46+587 18.27+251 175.97+18.27
CONR  7.94+052 80.27+4.43 8.36+059 77.51+6.39 248+083 21.15+8.15 19.22+122 179.31+7.13

PNS  7.30+£0.78* 7526+843* 821+102 77.324855 2704061 24.19+576 18.89+123 176.61+15.43
PNSR  BI5:044*** 78745447  Q8L+146H% 05041001+ 38411370+ 343241204011 22150408  224.04+3028

f) Lateral nucleus

Primary process Secondary process Tertiary process Tota
Number Length (um) Number Length (um) Number  Length (um) Number Length (um)

CON 8.65+0.83 98.73+7.60 7.92+126 7275%+13.60 2.85+040 23.10+4.63 19.04+235 191.73+29.30
CONR 822+116 94.88+16.80 8.75+051 8315+11.05 360+142 30.26+1220 21.15+129 212.27+25.28
PNS 7.99+0.57 91.89+10.77 9.59+1.14* 94.24+1843* 352+096 31.13+858  20.48+151 220.65+25.09
PNSR  7.96+0.24 90.61+3.11 9.0+0.68 90.80+9.63* 3.85+1.36 34.89+1047 21.13+226 22249+12.31

*significantly different from CON group p< 0.05, Tsignificantly different from CON group p< 0.01, **significantly different from CONR group
p<0.05, fTsignificantly different from CONR group p< 0.01, ***significantly different from PNS group p< 0.05
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Abstract
Effects of Prenatal Stress and Restraint Stresson Amygdala

Complex of the Rat: I1. Effectson the Astrocytic Cell Processes

Jin Suk Lee, Byoung Young Choi, Byung Pil Cho, Ji Yong Lee,
Wonsug Jung, Young Chul Yang

Department of Anatomy, Yonsei University Wonju College of Medicine, Wonju 220-701, Korea

The hypothesis that adverse experience alters the balance of neurotransmitters in the amygdala rendering it
hyperresponsive to stress was examined in the present study. Since astrocytes regulate the brain’s neurochemical milieu
by uptaking neurotransmitters, we have examined these cells in the amygdala of prenatally stressed rats, a model of
pathological anxiety. Here we examined morphometric changes on the cell bodies of astrocytes in the amygdala
induced by prenatal stress and restraint stress.

For this purpose, rats were classified into 4 groups; control group (CON), only restraint stressed (starting on P90 for 3
days) group (CONR), prenatally stressed group (PNS), and prenatally and restraint (on P90 for 3 days) stressed group
(PNSR). Astrocytes stained with GFAP immunohistochemistry were counter stained with methylene blue/azure |1 and
were examined using the Neurolucida.

The present study showed that prenatal and restraint stress caused the significant increase in the total number and
length of the amygdaloid astrocytic processes.

In conclusion, astrocytes show structural indices of activation with stress.
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