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91 TH(Perez and Farrant 1988).
AZA L HAAE 2084 7AA T = AR Y
AFE Ao 1980 o] FHEH F A
o) ol Rl Al Aoz YAAHA F Azde B
Al A1 74 o 8H(psychoneuroimmunology) & 2 52| ¢ A
ThSadock and Sadock 2003). 2 A7t F A]2Hl
s7go] B¢ A FAZE Nl
, & XA (lymph node)ol] w4170l FE= o] Stk
A AT AAALER, AFB2E, 475
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gttt A Eo|thSadock and Sadock
2009, AF7HA ATFAHEES WH FHALA 9} WA}
AW EHAS SalM Mz dsaed Theidol =0
(Blalock et al., 1985; Camara and Danao 1989; Daruna and
Morgan 1990).
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224 A ThReus 1989). o] o &= T8 -F& 7ol
Sof Hlal AFA s Al E(natural killer cell)
Aoz HuH U rwin e al., 1990). T3
9o AQAAAE B 49 A
A Ee) et 4543 ABAl e
% THStoudemire and McDaniel 2000). &1} ©]
oA &0l Mr]se] Aotet A=
o HEV|E ATFARES
vhol] oJstH, Ao AFEddA A7t 44 st
uh&] H ThStein e al., 1991).
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N w239 % 2L BAF0| 34
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v)&l] CD4+FF0] WO UMarazziti e 41.,1992), T4, A4
AAE &5, EH Ig A Ramesh o al, 1991), L2 FF
(Rapapor and Seein 19992 ¥ 7 Gebkth A2 23
S MR bl dxtEo] B4t HlE A
A= 93 2Fo] 7} 91 24 phytohemagglutinin (PHA)
A Sl A5 e Y L2 AHEE Fa e
Az et e el Bere A5 S Ao
= Ao 2 H % AthKoh and Lee, 1998; Koh and Lee,
2004). 31 2] ARl o] F YT 2EY AR E AE AEE
< Atz vE AddEAAE &5 FAE B
(Ironson ¢t al., 1997). 18] 1 A7FH 1 o] HAZAL 2}
AN E S5 54 FHI S HALocke e 2., 1984) &
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(Bartlett ez /., 1989; Schleifer et al., 1989). g3 A E
o AEES O F AToN $8T4LE Con A WS
o] Z+ae} FAL ] e ¥, BS54 mitogen 59
Z7ko} AAF o} A ThSchleifer o al., 1989). 9]4F ~Ed]
e AAAES FEAQ Nidely ZlEe
Hlg] A2 W] F715 Btk o]d A 9
Eggolo m2s Betivhe o] Aeljol Ay
ez wer)eel o 9 A

~hE

2> 0]lo o
Y S =1=1

(Watson ¢ al., 1993). B3t Sl A S|4 A @717 5 B<t
o] o3l AAddAANE B5& /A F e Ae=w
Huwoj(AL7g % 1995), dBAQA FEo] B =t 4%
g o] =te] W7 wed nA F e F =l Aol 7}
A& 7hedol AAEAY. 53] $ake] W dgste
Ef| 2zt tigk A A o] dAJAQ Hojddor
T SATHKoh 1998). o] 9]l &= Al F=H] 7|3t 9 AIR7IZE &
H-olo] tumor necrosis factor-@ (TNF-@ )9} 2L proinflam-

matory cytokine®] A4 9] A9t AFE = AC R HuH
THKoh ¢ al., unpublished ¢; Chandrashekara et al., 2007). 323 &
ol PE& v Zo] Haud AL IENA A2 mitogen
HhE I ArA A 2 Fso] AR ¥ SUkE Aom
e ChBartlete er o/, 1989). 12|11 HFHE ElH Q]
immunoglobulin AZ £7}A| 7]+ A S22 H 15 ¢ thDillon e
al., 1985).

and Gorman 1989). ©
3 IL-6 & TNF-a A4 =} proinflammatory cytokine] *H
35 AN 7Aool AlAFE A THKoh ¢ @l., unpublished a).
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9] THLocke and Gorman 1989).

2E 29 W75 o] #AE Lol 3 AL
H Hd2Ao A E2E 2943 (natural killer; NK) A| 3
G (Locke ¢ al., 1984; 173 % 1995), TAIEZ 2 BHZ9] &
(Dorian et al., 1982; ©|7|F %
al., 1987), Epstein-Barr virus (EBV)ol] ™8} 3| (Glaser er /.,
1985), Bt IgA9] ¥EDillon e al, 1985), IL-28} Z&
cytokine®] A A F(Batuman er /., 1990; Glaser e al., 1990; 3F
4 F 1992) Fol S

Aol A 2E# 29 W7
A, 5 wgAreh ApEE A 1d
| @43 =& Ao = Vel

1992) mitogen HH-3-(Arnetz e

[}

AlZ1AY mitogen HH$-S
(Locke and Gorman 1989). A|
T AAAS Al E ZE, IL-2 receptor gene expression, helper T
A Ee 4 9 EBVFA S A7z A 4He 35S
A AA 7= AL R e THLocke e al., 1984; Glaser e al.,
1990; Kiecolt-Glaser ¢t al., 1984; Marucha et al., 1998). 7 21 2}

Ao AdE FHste AFdEAE TAXE 2 BAXE
9] & 715 &Y mitogen WHE-2 7FAE] 9] TH(Dorian e

al., 1982). AGFEH 7103 2 2EH 27|t F 16 B
TNF- @ ¢ 2-& proinflammatory cytokine A AJ o] Whel & 4=¢1
717kel] v&l A3 7FAS K THKoh e 4., unpublished o).
gy g dPddAE AR2EH 27 L6, TNF-a,
interferon (IEN)- 7 &} 72-& proinflammatory cytokines & 7}A|
7l AC R HEo](Maes ¢ al., 1998a, b) o]o] #HHAH A
TEe o 998 Aoz HArh

2e 2B 27l Mg E QoslE ATANE
A2 Fth 2EY A FF0] 28 US| A helper/

inducer TA| 2] W] &o] ¥ =4 YebythBaker er al., 1984).
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@713tolet stH gt e 2EH AR Hole A5l
EYatgS Holx] obe SAEET W&, neutrophil,
monocyte®] 7} AA e F7FE B THMaes e al., 1999). ©]
d 2Ed 2o g d Y ZEH 212 el Bk Al
Aol LA W Fe R

2EY 20 9 W
GBI A FAFH ZTE epinephrine WES T7H
g4 3 A7) AV norepinephrine neuron
(immune target cells) I 2173 AZ o] WY
Aoz 4R 9rhSadock and Sadock 2003).
2912k AWetd IL-1 @ IL-63 e
Hod eyt dojd F oy WEH cyrokine
WS 2323k glucocorticoid?] E IS oW
oI A 8hthSadock and Sadock 2003).

Y EM AAd A EF5e AT
I herpesH}o] A AT Aoz
(Locke and Gorman 1989; Glaser ¢ al., 1985). A
A3 e ~EY2AATL YA ERTE & SRS
MY B Aew gt w3 AEg ] g3 9=
7b e Afd® o] Y g AMEC] 50% S =
©° 2 H 15 HLocke and Gorman 1989). =EAH S &
2E# 29 97|59 #AE B ofn| 2 RE oo
& Yol TAES 4 3 miogen WHg-o] %3
ojm o} MAFAR dwole Had H7]so] &

LR |

=

M 12
il
S

cytokineS-

L=
EEE AMEET Zo] TAAR 2E 21 e =EH A
Sz TA X 2 EBVIA 7} 745 9 thLocke and Gorman
A 2EH QIR T 2E

o @713 A 2Ed e B IgAR] 9] Stk A4

< HQ Wb g7Izke] Al 2B 2 gl e 1gax] 9] 3t
29} AAAS HAHBosch ¢ al. 2004).

AG7NA 2Ed 28 W75 #sA AFE AES
THEH o2 BA% vl ostd Aty Wsle AvtE
oo FHAQ 2Ef2ET ARAQ ~EH 248
A Y 33, v BT e gilARd A o & o=
B 715 9] thHerbert and Cohen 1993).

2E 2 WS JA S AY S5 ~EH ~
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2Ed 2o e Ao r & of-gohA] Hat
2 g&ote AtESl Hls) ALz &
13 A& e oz Izt oy
Fethe A A g 8wt Y ~Ey 7
YA a A7t ke FAsAde] Ha o] dd W=
S THLocke and Gorman 1989). Genital herpes $+A}S
Nl ge oA Bu £FEND AL Bol
3ALE o A CD8°] St herpes A &HE©]
ChFawzy, 1995). T3F Al FH] 7|3t 22
% 3] 3]-%= 7] (escape-avoidance)= ESHE F7HAA HE A
2 TNF-a 9 343} & proinflammatory cytokine= 744>
Z 7V o] AlARE ATHKoh e 4l., unpublished b).
ool FHA LR Fiud ke FUEF DA
A A 1gAR7E =A UEsEaL, o] A2 Mol dHd S
Bt & AgdA Pl oA TdHA &4 9
BA S A 22 AA EAstEF ¢ 7 5o PHAY
e dok T4 W3] T7hE A ThFawzy 1995). @A Ab
3| A AAFT B S AETre 2 wEA e
© 9q7lsd quAE 1Y

T ]

ot rr

%)
N

_,4
[eini)
o ! oo m

o &L L oo Mo 1o b b o aft

"

=

i

DE

(IS
P
5 o

>

(e}
T=

IS
)

715Ado] =& Ao 2 KB thKoh e al., 2006). ETF A
Ef 2 FFo] 22 Az 1HE F w84 U
= Bo] AH&3sh= 7%l PHA B Con A9} Z-2 mitogen]]
gk dut FAEHgo] fFolsAl Tk = e Bt
(Stowell et «/.,2001).

weba] g2 A Ao]7p 2EH A e ol A
A7) 5] HgtE oy d #A9E 7S AlAKeE
ot a2y o]Zlo] & &S & X37] Wit W7ol
ZAEHIAY WA AeE doAvy D3 = =

3} tH(Locke and Gorman 1989).
2EY 202 e E A<l tf-§&2 shAl Sshe 7
gl 2o 2 A0 JEgFogE AEAAA L
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S e ABSA A oA W)t dofd 5
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F3077 9 R ke 4
85} ™, lymphoid organ?] Al 7 3f
1987), B 7] 5ol B3 AAA

73 # E} o] E(neuropeptide)®] < 8F(Roszman ef a/., 1985),
»Ho| FEAQ 2RI £&

ﬂ?—EE{ o

wiring (Felten et al.,

n—lE

2 E-Z (neurotransmitter) X 41

L=

T Al
et al.,
1985; Pert et al., 1985; Weigent and Blalock 1987), H < A ol
o8] FE = FZF(Jacovic 1985; Fontana e al., 1987), A
Nsdol g 2E82 9 $85% 22 Za9e )
% gkRiley 1981; Calabrese et al., 1987)E°] T A~ 7te] A
$R8E AAE FE 277 9o
207G BEA T 4B e FAARE 9
Al A Al wiring system (Felten e al., 1987)&]— 7§1Jﬂ
Al(Berczi and Kovacs 1987)0]t}. A4 AAE A utz32 2
A2 AAN S A=31o epinephrine 2 norepinephrine
WrE3ste] Wy o] uh4=8-A (membrane receptor)ol] < &F
S vz W7 5SS ZA 3 thHall and Goldstein 1981; Felten
et al., 1985). ACTH ¥ S -endorphin®} 2L proopiomelano-
cortin (POMC) peptideS-0] = & ™ 4| ‘1] ¥ ZEFA A
H thBallieux and Heijnen 1989). 3t FZE|FEZH W=
o=, A Tkol o)
A e dzeae] Y4S 2HstuSmith ¢ o, 1986) CRH
g3 119 slA F7) ¥ thKavelaars er /., unpublished).
OJAL & W9 peptides} WA AZZHE Y& lym-
phokine®] 435 28-S A]A}glT}H(Ballieux and Heijnen 1989)

A (receptor) (Blalock

5z
v‘%

N
12 O{N

o mlo e

(corticotropin releasing hormone; CRH)<

o Z2E S ¥ o WA A limbic system)9F WA FH
= 2435 %, A, WY vhgo] wistel B Fash
% 2 Fo|tKCamara and Danao 1989).

NN AZE S3A73A S AqAE d2a8 Fvhe
ZFAZE A5 kA - F-41 Z(lymphocyte-pituitary-adrenal
axis)Z} A] A} SFE-1] S} A - 541 Z(hypothalamus-pituitary-adrenal
wine] WA AS 5 5 Atk 2 ARALG A5}
T2E FEAE TRt ke Hol 2d SAV
o} w3 3 F 2 ¥ F o] =(glucocorticoid)ol] T3k =&-A) 7}

ok oy g BidAl 9] U< &l mkhippo-
A TR MY e Ror SEA
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9\ THCamara and Danao 1989). 3HH & 9 Q1 X| Fol & H
o] CushingZEtol|A] HWAwS-o] 7+43tE A(Faud and
Dile 197412 2247279 B 8] ARRAL AT
s st W 29 A ol FRAAA D
& uu g 2o R, AN A AEd 2o A o

A TESAY Bt HAAQ] HEA (amygdala) 2
3l ulol] oJsf A A7 &Eo] Z7}5] 1(Pribram and McGuinness
1975; Gray 1982), -+ A o] ¢k A A gFo]
HS 9A = o (Flor-Henry 1986; Sackeim e 4/, 1982) H Y 7]

O =2 T
ol AT B4, WAnkgo] #HE FHA A A= Al
Al £3) WA 2 3 (paraventricular nucleus)©] T} (Roszman

et al, 1985; Renoux et al., 1987) AR5 Wi A, A3 A
£ Bk 59 Aere) WA

Z:ilq-(Swanson and Sawchenko 1983).
] 213 A (neocortex) ¥} H A A 2]
af o] Wizte, WA 3ol oJajx A
H 3} H thRenoux e al., 1987; Stein et al., 1981).
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54 Qxpet Wels)se F%
eptide, T2 F A&7 A
Zt}. POMC J,ﬂ,E}o] = 1A
4 &} 3 (Heijnen e 4., 1985) ACTH7}
JSAA AE W ZF oles

T =2
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and Heijnen 1989).
A B
e e
thymic axis),A] % S}§--1 S} | -4 A - A1 Z(hypothalamic-pi-
o4
(pineal-hypothalamic-pituitary axis) 5°] A+ A2 AJALE
(Grossman and Roselle 1986). H#] A] &l Hé}-’?—i]
< B glucocorticoid7} Qo+ 2 FA9 75
Ziﬁi delA A3, HeteA =R 2H H
A= & 2 - (adrenocorticotropic hormone; ACTH)l| 2]

WelAg et ARE A4S

Al -F A Z(hypothalamic-pituitary-adrenal-

tuitary-gonadal-thymic axis) % $2}X1-A] 4 =
o] ﬂ-
Al
A=

Ao
SEE!
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]
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Fig. 1004 e AR A A FEAN 2
2E]Z£9] negative feedback®] ACTHS| W& S ZHAAAH
Al Ao A EHE & glucocorticoid?] %& ZHAA 71T} o]
27 = 197 5E AFde FHEZ2EQ thymosin®]
7t g7y Z2H 30| gle dHldA e TAE 3t

F7F AR AFES w=t).
Ay A e ol Al A -Fa Fol elah A e
o
o

a
o
i)
m

Aot A oM HEE2HE B d 2B
A ~H 20| =9 negative feedback® 2 LH 2 FSH9} #&
gonadotropin®] & ZFAAIA AAld 93] EH|FHE HARE
£AE D ALEIIES FE YL, oW T
olntz FAH T2 EQ] thymosin®] W&
olth. Thymosine P Ip7-9] 7|5l A4 9F
5]. _qtuﬂ =1 /\]7\}0]——,—01] 7(1—3.0]_0:] j]
I} 2o A3 2 E(gonadotropin)@] H
& FaA
& ol A
dotropin ¥
FAEZEIERT
CRH)9] #HIE ¢
AmHE GAPH
B S8 A% 7
zol= 9 meHZe B
et o vz B4
AN e Aew

1986).

fol
il
rid
=
=

Z X

PFEIRIETS ETIE
A & ol 2} E UmelatoninS

= F(gonadotropin releasing hormone;GnRH) 2l
W
ot

15 o

}ru tlo ox o

3
A

l‘

o o

=(corticotropin releasing hormone;
2o e Aol Mt
1 ACTHE] W&o] Hadr} o]
o] Z+Aax 1, Wk A AE

| o] F& el A gha

zze
.
=

e

w2

=
By

m{w 01r
(o]

o> rﬂ
ﬂ:

Ql thymosin2 o] & A} El

2=
1.5 A tHGrossman and Roselle

HI fo\‘

YANE &% Hot 2ol ASAAAE hzd 2
A

=5} epinephrine & norepinephrine

s
et al., 1985). F-1l FA1 7 (vagus nerve) ol

o3| A 7] 5o
and Reichlin 1981) W72 7

ol

& 1] 2] 1(Stein e 4., 1981; MacLean

Ae AT 42 FAF49 pre
ganglionic neuron®] 23] W7 Fo] FHEHE AR <
# Sl (Felten e al., 1987; MacLean and Reichlin 1981). gHH
G4 ~EdAs dvE DpAAA BE] A3t
15T AR Wed B ATA Hesls
Ao 2 & H thHerbert and Cohen

FA-FA
%o gegel ke
1993).
WEHIAlE Al SJaiM =
and Blalock 1987; Besedovsky and Sorkin 1981; Lumpkin 1987).
thymosin & IL-12 Al A5 YEH A &5 2438

‘.;'
I ].JJr—TL“ ACTH, ﬂ endorphm ! TSHQ]— 22 el
=

] =& " =THWeigent

= °

%71{} Dd%‘ﬂ%ﬂ 7L*El —t— ﬁ% Ud‘—’%ﬁl S =
Aate AAWERA AS7 S7HE v, Bl A
A H &2 7te S NS g3k 74A 7} 2pdy 7] uf &

H
i}‘?_}% ZZ 2173419 noradrenergic

A= Aoz dHA dthDaruna
and Morgan 1990).

ARAoR ANGA, WEHA B HAA S Fs A4t
£ o8] 71x] A7 R (feedforward pathway)} 7173 2
back pathway)7} It} FEA O 2 FE = -2 T-helper U
7, WAz ),

FoN = ANSE

noradrenergic neuron©|T}. o] Zo| A & THE

o] Tl ef7t dojutdd
/\Ea]/\sq. D40ﬂ

°of E¥HL
a2 A ot 2Ea
Ae= /‘] /\PEJJ- 3
o Mo A A Oﬂ
RAIA2)
A J)Eol 9 B]ﬂ‘:}'(Daruna and Morgan 1990).
i = A, WEnA 2 A7 el 3
oz A iﬂﬁ'aé(homeostasm)o] TFX]Q = Ho® B3 9
2 F9sr] el
] ﬂﬁio ZA]o) 24,
%) Th(Daruna and Morgan

o] -
AT
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A% (1991) & SRS v} S 7he] AW o] H
. A 7A A8} 30:739-751.

ZAE (1995 9t TSN 2EH 29 A4
{H A, FAA A 2 E 3:3-10.

DAL 001) 2EF 20 o8] SEH AlAEE M a5
A& 71 AEG WY ke AL A48 4o
857-866.

AR (2002) 2E# 2~ AAAH o8} o xz}

o7 F, AAx, A714 (1992 Y AFA 2] A
At A A8t 31:60-67.

AAE (1992) A7 2EH A = Ag

A zdE

A&, p62-73.
715l ol g

>
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[<RguE) O =S}
s ~Ef A7} 3 FH vA Ad5gTZ2 3} interleukin-2 A
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Arnetz BB, Wasserman J, Petrini P, et al (1987) Immune function
in unemployed women. Psychosom Med 49:3-11.

Baker GHB, Byrom NA, Irani MS, et al (1984). Stress. cortisol, and
lymphocyte subpopulations. Lancet 1:574.

Ballieux RE, Heijnen CJ (1989) Stress and immune response. In:
Frontiers of Stress Research. Weiner H, Florin I, Murison R, et
al (eds). Hans Huber, Toronto, p51-55.

Bartlett JA, Scheifer SJ, Keller SE, et al (1989) Immune change
associated with aggression and depression. Am Acad Child and
Adolescent Psychiatry, 36th Annual Mtg (Abstract).

Batuman OA, Sajewski D, Ottenweller JE, et al (1990) Effects of
repeated stress on T cell numbers and function in rats. Brain
Behav Immun 4:105-117.

Berczi I, Kovacs K (1987) Hormons and immunity. MTP Press Ltd.,
Lancaste.

Besedovsky HO, Sorkin E (1981) Immunologic-neuroendocrine cir-
cuits: physiological approaches. Ader R (ed), Academic Press,
New York, p545-574.

Blalock JE, Harbour-McMenamin D, Smith EM (1985) Peptide hor-
mones shared by the neuroendocrine and immunologic systems.
J Immunol 135(suppl):858-861.

Bosch JA, de Geus EEJ, Ring C, et al (2004) Academic examinations
and immunity: academic stress or examination stress? {Letter to
the editor} Psychosom Med 66:625-627.

Camara EG, Danao TC (1989) The brain and the immune system:a
psychosomatic network. Psychosomatics 30:140-146.

Calabrese JR, Kling MA, Gold PW (1987) Alterations in immuno-
competence during stress, bereavement and depression: focus on

neuroendocrine regulation. Am J Psychiatry 144:1123-1134.

157

Chandrashekara, K., Veeranna H.B., et al (2007)
Effects of anxiety on TNF-- @ levels during psychological stress.
Journal of Psychosomatic Research 63:65-69.

Covelli V, Grassi PP, Maffione AB, et al (1988) Impairment of non-

S., Jayashree,

specific immunity in patients with anxiety disorders (phobic
disorders). New Trend Exp Clin Psychiatry 4:37-45.

Daruna JH, Morgan JE (1990) Psychosocial effects on immune
function:neuroendocrine pathways. Psychosomatics 31:4-12.
Dillon KM, Minchoff B, Baker K (1985) Positive emotional state and
enhancement of the immune system. Int J Psychiatry in Med

15:13-17.

Dorian B, Garfinkel P, Brown G, et al (1982) Abberations in lym-
phocyte subpopulation and function during psychological stress.
Clin Exp Immunol 50:132-138.

Fauci AJ, Dale DC (1974) The effect of in vivo hydrocortisone on
subpopulations of human lymphocytes. J Clin Invest 53:240-246.

Fawzy FI (1995) Behavior and immunity. In: Comprehensive Text-
book of Psychiatry. Kaplan HI, Sadock BJ (eds), William &
Wilkins, Baltimore, p1559-1570.

Felten DL, Felten SY, Bellinger DL, et al (1987) Noradrenergic
sympathetic neural interactions with the immune systems: struc-
ture and function. Immunol Rev 100:225-260.

Felten DL, Felten SY, Carlson SL (1985) Noradrnergic and pep-
tidergic innervation of lymphoid tissue. J Immunol 135:755-765.

Flor-Henry P (1986) Observations, reflections, and speculations on
the cerebral determinants of mood and on the bilateral asym-
metrical distribution of the major neurotransmitter systems. Acta
Neurol Scand 74(suppl):75-89.

Fontana A, Frei K, Bonder S (1987) Immune-mediated encepha-
litis:on the role of antigen-presenting cells in brain tissue. Im-
munol Rev 100:185-201.

Glaser R, Kennedy S, Lafuse WP, et al (1990) Psychological stress-
induced modulation of intetleukin-2 receptor gene expression and
interleukin-2 production in peripheral blood leukocytes. Arch
Gen psychiatry 47:702-712.

Glaser R, Kiecolt-Glaser JK, Speicher CE, et al (1985) Stress, lone-
liness, and changes in herpes virus latency. J Beh Med 8:
249-260.

Gray JA (1982) The Neuropsychology of anxiety:an inquiry into the
functions of the septo-hippocampal system. Oxford Univ Press,
Oxford.

Grossman CJ, Roselle GA (1986) The control of immune response by
endocrine factors and the clinical significance of such regulation.
Progress in Clinical and Biochemical Medicine, Vol.4, Springer-
Verlag, Berlin, p9-55.

Hall NR, Goldstein AL (1981) Neurotransmitters and the immune
system. In Psychoneuro-immunology. Ader R (ed). Academic,
New York, p521-543.



AEYIARHTE - MI16H X235 2008

Heijnen CJ, Bevers C, Kavelaars A, et al (1985) Effect of alpha-
endorphin on the antigen-induced primary antibody response of
human blood B cells in vitro. J Immunol 136:213-216.

Herberman RB (1982) NK cells and other natural effector cells.
Academic Press, New York, pl-16.

Herbert TB, Cohen S (1993) Stress and immunity in humans: a
meta-analytic review. Psychosom Med 55:364-379.

Ironson G, Wynings C, Schneiderman N, et al (1997) Posttraumatic
stress symptoms, intrusive thoughts, loss, and immune function
after Hurricane Andrew. Psychosom Med 59:128-141.

Irwin M, Patterson T, Smith TL, et al (1990) Reduction in immune
function in life stress and depression. Biol Psychiatry 27:22-30.

Jacovic BD (1985) Neural tissue hypersensitivity in psychiatric
disorders with immunologic features. J Immunol 135(suppl):
853-857.

Kaplan HI, Sadock BJ (1988) Synopsis of Psychiatry, 5th ed.
Williams & Wilkins, Baltimore, p100.

Kavelaars A, Ballieux RE, Heijnen CJ (Unpublished) The role of
interleukin-1 in the CRF- and AVP-induced secretion of A
-endorphin by human peripheral blood mononuclear cells.

Kiecolt-Glaser JK, Garner W, Speicher C, et al (1984) Psychosocial
modifiers of immunocompetence in medical students. Psychosom
Med 46:7-14.

Koh KB (1998) Emotion and immunity. J Psychosom Res 45:107-
115.

Koh, K.B., Choe, E., Song, J.E., et al (2006) Effect of coping on
endocrinoimmune functions in different stress situations. Psy-
chiatry Res 143:223-234.

Koh KB, Beyn KM, Chu SH, et al (unpublished a) Counter-stress
effects of relaxation on proinflammatory and anti-inflammatory
cytokines.

Koh KB, Beyn KM, Chu SH, et al (unpublished b) Effects of coping
and social support on proinflammatory and anti-inflammatory
cytokines in a stress situation.

Koh KB, Beyn KM, Chu SH, et al (unpublished c) Stressors related
to different levels of perceived stress responses and proinflam-
matory and anti-inflammatory cytokines.

Koh KB, Lee BK (1998) Reduced lymphocyte proliferation and
interleukin-2 production in anxiety disorders. Psychosom Med
60:479-483.

Koh KB, Lee Y (2004) Reduced anxiety level by therapeutic inter-
ventions and cell-mediated immunity in panic disorder patients.
Psychother Psychosom 73:286-292.

Levy L (1974) Psychological stress and disease:a conceptual model. Ed
by Gunderson EK, Rahe RH, Springfield, Thomas, p8-33.
Locke SE, Gorman JR (1989) Behavior and immunity. In: Compre-
hensive Textbook of Psychiatry. Kaplan HI, Sadock BJ (eds),

Williams & Wilkins,, Baltimore, p1240-1249.

158

Locke SE, Kraus L, Lesserman J, et al (1984) Life change stress,
psychiatric symptoms, and natural killer-cell activity. Psychosom
Med 46:441-453.

Lumpkin MD (1987) The regulation of ACTH sectetion by IL-1.
Science 238:452-454.

MacLean D, Reichlin S (1981) Neuroendocrinology and immune
process. In: Psychoneuroimmunolgy. Adieu R (ed), Academic,
New York, p475-520.

Maes M, Song C, Lin A, DeJongh R, et al (1998a) The effects of
psychological stress on humans: Increased production of pro-
inflammatory cytokines and a Thl-like response in stress-induced
anxiety. Cytokine 10:313-318.

Maes M, Song C, Lin A, DeJongh R, et al (1998b) Immune and
clinical correlates of psychological stress-induced production of
interferon and IL-10 in humans. In: Cytokines, stress and
immunity. Plotnikoff NP, Faith RE, Murgo AJ, Good RA (eds),
Raven Press,. Boca Raton, FL, p39-50.

Maes M, Van Bockstacle DR, Gastel AV, et al (1999) The effects
of psychological stress on leukocyte subset distribution in
humans: evidence of immune activation. Neuropsychobiol 39:1-9.

Marazziti D, Ambrogi F, Vanacore R, et al (1992) Immune cell
imbalance in major depressive and panic disorders. Neuro-
psychobiology 26:23-26.

Marucha DT, Kiecolt-Glaser JK, Favagehi M (1998). Mucosal wound
healing is impaired by examination stress. Psychosom Med 60:
362-365.

Perez M, Farrant J (1988) Immune reactions and mental disorders
(editorial). Psychol Med 18:11-13.

Perrin GM, Pierce IR (1959) Psychosomatic aspects of cancer:a
review. Psychosom Med 21:397-421.

Pert CB, Ruff MR, Weber RJ (1985) Neuropeptides and their
receptors:a  psychosomatic 135(suppl):
820-826.

Pribram KH, McGuinness D (1975) Arousal, activation and effort in
the control of attention. Psychol Rev 82:116-149.

Ramesh C, Yeragani VK, Balon R (1991) A comparative study of
immune status in panic disorder patients and controls. Acta
Psychiatr Scand 84:396-397.

Rapaport MH, Stein MB (1994) Serum cytokine and soluble intet-
leukin-2 receptors in patients with panic disorder. Anxiety 1:
22-25.

Renoux G, Biziere K, Renoux M (1987) Consequences of bilateral

network. J Immunol

brain neocortical ablation on imuthiol-induced immunostimula-
tion in mice. Ann NY Acad Sci 496:346-353.

Reus VI (1989) Psychoneuroendocrinology. In: Comprehensive Text-
book of Psychiatry, Vol 2, 5th ed. Kaplan HI, Sadock BJ (eds),
Williams & Wilkins, Baltimore, p105-124.

Riley V (1981) Psychoneuroendocrine influences on immunocom-



88  AEHAQ} B9}

petence and neoplasia. Science 212:1100-1109.

Roszman TL, Cross RJ, Brooks WH (1985) Neuroimmunomodula-
tion: effects of neural lesions on cellular immunity. In: Neural
modulation of immunity. Guillemin R, Cohn M, Melnechuk
T(eds), Raven, New York, p81-91

Sackeim HA, Greenberg MS, Weiman AL (1982) Hemispheric
asymmetry in the expression of positive and negative emotions:
neurologic evidence. Arch Neurol 39:210-218.

Sadock BJ, Sadock VA (2003) Synopsis of Psychiatry, 9th ed.
Lippincott Williams & Wilkins, Baltimore, Md, p132-135, p822-
826.

Schleifer SJ, Keller SE, Scott BJ, et al (1989) Familial traumatic
injury and immunity. Am Psychiatric Assoc, New Research, San
Francisco, CA, May 1989 (Abstract).

Smith EM, Morril AC, Meyer WJ, et al (1986) Corticotropin-
releasing factor induction of leukocyte-derived immunoreactive
ACTH and endorphins. Nature 321:881-883.

Stein M, Miller AH, Trestman RL (1991) Depression, immune sys-
tem, health, and illness. Arch Gen Psychiatry 48:171-177.

Stein M, Schleifer SJ, Keller SE (1981) Hypothalamic influences on

159

immune response. Ader R (ed), Academic, New York, p429-447.

Stein M, Schleifer SJ, Keller SE (1985) Immune disorders. In: Com-
prehensive Textbook of Psychiatry, 4th ed. Kapalan HZ &
Sadock BJ (eds), Williams & Wilkins, Baltimore, p1206-1212.

Stowell JR, Kiecolt-Glaser JK, Glaser R (2001) Perceived stress and
cellular immunity: when coping counts. J Behav Med 24:323-
339.

Surman OS, Williams J, Sheehan DV, et al. (1986) Immunological
response to stress in agoraphobia and panic attacks. Biol Psy-
chiatry 21:768-774.

Swanson LW, Sawchenko PE (1983) Hypothalamic integration:
organization of the paravent- ricular and supraoptic neuclei.
Annu Rev Neurosci 6:269-324.

Watson PB, Muller HK, Jones IH, et al (1993) Cell-mediated immu-
nity in combat veterans with post-traumatic stress disorder. Med
J Aust 159:513-516.

Weigent DA, Blalock JE (1987) Interactions between the neuroen-
docrine and immune systems: common hormons and receptors.
Immunol Rev 100:79-108.



