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The Relationship of Stress-Induced Hypothalamic-Pituitary-Adrenal
Axis Function with Cell-Mediated Immunity*

Kyung Bong Koh, M.D., Ph.D.**!

B Qs A ARREAA 2Ed 2 A 8 AR - HEkeA) - RAZ 715 AXEAR 3
ko) BAE gotry] A3 ABHAT. HAFASL 3399 ohat AR FARUE PR
2 AEEH Ak AE 5T HMEIAE7IH T A 8717 Foll AREHAY, 2Ed X 2R FAge
H7187] Yo dubd ~E8 23712 =9} Symptom Checklist-90-Revised(SCL-90-R)& AH&-3t
ot MEA W7)%52 phytohemagglutinin(PHA)l th3h ¢ 3752 dk-8-3} interleukin-2(I1L-2)
35l o3, 83 adrenocorticotropic hormone(ACTH), cortisol, prolactinX|&= A AR
el olaf AAHAL. [ AEHAHI AR $HL wAYZ|RG AF7ZE ol FelEHA
H E%ert SCL-90RA glolA & 5 7177kl f2) 3 Zpo| & Bolx| ghghth, @3 ACTH, Y3154
S IL-2484 52 A E 717b el Al 712 Foll F913A A Btk A7 B 2Ed AR Zo] &
g0l ¥ SERT IL-284 %50 F93H4 o k. 223u "4 cortisolx] 2 prolactinA]
1283kl ol @ 2ol g BolA| g3t hAFI AR YA YR A U-Ed A9 ¥5E

3 BAE Bolx| Ysith o] AREL AN 2EH AT} AFSHE - HalgH] - RAE 753
A58 Ae-g AT 2y A 7153 #E 9 ACTH 2 cortisole 2E# 2
HY7|sigdstet iAol gl Aoz WA,

™o rle

[}

2 b
ol
)

=
i
v
]
[

tio

1

2
)
2
4

i

ol
e
el
2

P REFA - AR - WA - £41% 7% - AlE4 ®el - ACTH - Cortisol.

N E R B 33 BAUS Tojgrh AlEe giez @
ATES A 2Ed27 AY75E WA
2Ed 20 Aezol g gl B ATEL 0 Aol P PHAE WBA)E Roz Syt
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AALEE 120019 79 99
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gtBES A|R7|7re] 2EY A W77
BAEALE AR A% 2EARPoR F3F] o]
S5AG. o|H HHG o] 83 B ATES AYPAE
27t HYrlsg dolmdrks AL ARG ™
EF Boloht $88 A AEEAME HYo]
AAFHE AoR BuEHYT M

a2y 2E# 2o gig wkg o e HAr)Fel &
A3k 4= eg AMAkeReE AT ARESE Itk Bak-
er 579 A7 2EH 20 3 el whgel AR
2 helper/inducer TYs7-9] v|&o| Z7tE-& AA}
At g AFSAME it FEjtE] rEEY
TE A7 F USSP o) A zts e Bt
o] Wr)zel Fvieh Awd F ULS AABIAL
AGH Y 22 (gingivitis) FAS 7739 $Ado] ¢
W3] Hele 59jolA 1I-18217F BlAE 71z Al
717 Foll frofsiAl o Eheh® wd Sl Al
TR Alg7IzE Foll -1BA7F fo3iA o =& A
o2 BuHAt " i 2EH2aE @GN B
2 H9g F7hE 7sE 7R & 5 Qi

AR - = E e A - FalE e ~Efao ARy
"7ley A Agse Aos diHch A
2B 0] AP A - HarA - #alE 7%
9] % &9 corticosteroidd WES H=8 F 3
T olge HAAe] KAl A gt Y 1
e} AFEHE - H3kEA - BA1Sd dREA g &
282 prolactin® o8 7p4 2EHAR1AE] 2
FLE e Ao dER o o] sEEN}
AA AR #AE B EA gt

TYFHE AFWHEE AL H7)%50l F3E vAe
A28 427 lymphokineE9 295 F syt ®»
Interleukin&2 HHA @4stel JHE AH- -
HEeA - A EE AFAT el 28 4 e
Aog B U 5P 1122 Y7352 2 gE lym-
phokined & A=gto 2N o] 71 HYAHNE v
BRIt ® g2y 2EdAE U AHElAN ACTHS}
AEA A9t BAE B AN - HskeA] - &
AZo| o AME AEH 2o vhE3h= AoE U
A T2EQ® prolactine] MEAR BYd vjA= F
goll Bajra= 2 gl A A FuTt.

ueld o] At AP #e 2EHAARY] =3
B 473 ARFEIA AEHE - W 3 - BAIE 7

T XA B BAIE Lobrr] YA AlHs]
At}

daiy XYM

1.9 4

2 d7e gAdEt o oish 23hd S i
S8 dAHQ AL zAMIA AL HFES o
ANZ F Aol Foshr|z g 4P s RE ol
S A Wgkeh. e 2 ARV S ) 25
oluiel A7V 53+ T A AHE &AY %=,
T4, &5 Aol de ;A 12482 2 A9 As
A A ALdstAct. HEFA s 33W(H 23%F, o 109)
gro] HAIF7IZHlH AlE F 3AHYRE HF A
557A7A) 3 shdd Al 713 Foll AR E5F kA
t} o]58 dHE Hy(EFARAL 225(£2.3)4(HAH
W1 21~254) %o

AR71ZE2 oF 10U3kl dA A= 2ict.

2. YN

2 ZAbel Boi7br] o & @ doll JHAES ai
oz By e, A, Artoldd AA & AR
8 ASA F 2R AR 47 Ao
AT, AA AHE7HAE AR § A E
atdeth. 22 o GARAel AL 257 ool oFE,

§9, 6% S99 AAA Aol 4Y H5E A8
e
3. AHE Y

V7R H2 YTty 2B AX LS Hot
3 & = Avbd AEH2H71Y % (global assess-
ment of recent stress(GARS) scale)’™s} g=@*
7} HT GF7re] A E 2 PE7E S QlE symp-
tom checklist 90-revised(SCLOOR)®¢} g
AHgEgT), ANk 2EHAHNHEE 8719 FEo
2 olgo|gon zt B} 0~9H 02 HIEIeE
Hol qlth. 2 AP ME 2EH 22X ARE 1~
) FEE A FAR HASKCH

4. YR Yupaol Ha

28l B3 AP o 8~82) 308 Alo]oj g
Aok, AWAZA HEYE) HAL L AAPAE H3 &
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ZRHE A8 & Hel AEY 4 Y=F vacutainer
(Becton Dickenson & Co., NJ, USA)E o]-&3}4
o} 7 gEEL Y28 £48 98] EDTA(ethy-
lenediamine tertracetic acid)7} 58 A1@B,
WA BEME 98 heparine ® HZ|E Al 242+
10mI¥& AP WEHHALE 98 AdasEe
HAAEE Q744 4ToA BasEda, 3 F EAE
7R -70TAA Wz 2aEct 22
< AF F 223t oWl L-glutamin 5000pg/mg,
penicillin 100 units/ml, streptomyc&n 100pg/ml,
HEPES buffer 10mM/mi7} ¥ RPMI 164084 4]
(o]t EerAujAz A%t ; Hazelton Biologics Inc.
Denver, PA)el 1:1 H]&2 Z§319 Ficoll-Hypaque
£-94(1.077g/ml density, Pharmacia)oll olste] ist
TE Bz T 2 Bebduixiz Al W ARsgct
T duiR = 7| Rl W) EEAIZl ol Y
(fever bovine serum, FBS)2 10%(vol/vol) Z7}s}

of ARS8t

5. HEH HN 2N

874 ACTH*:= kit(Immunonuclear Corporation)&
o] &8 AN HAEAM Y o3 A=A 1001
o] AL 4TelA 3% W% (incubation)® 12X
75mm polypropylene tubeclA] 23] A=t F
A FAE b Foff o] AJFES 3087 AW &
Lol 531 4¢elA 2087k 3,000 rpme g 4 E-g)st
o] 4&4& aspiration®E A|A3GTE old bound
fractiono] AMEATE, o] B9 intra-assay ¥ in-
ter-assay ¥o|(variation) A5~ 10% vlgte]sr, o)
= 1.0pg/mielRt}. B3 cortisolS cortisol Gam-
ma Coat™(**I) cortisol radicimmunoassay kit(Baxt-
er Travenol Diagnostics, Inc.)& AHE3}e] HIARA
AEEAHes ZARYL, = BN & cor-
tisol@H 7} o] &=} o] IdAE Gamma COAT™
Al W e A7) = FAZ vlE AP A
A ZFFEY EFFEEL cortisol tracerZ E, Hi
AT 25 AlFdBe] AEAE FYAN F 2 A
P Fad 285 ALkl tHMougey 1978). ©l
419 intra-assay ¥ inter-assay Wo|(variation)
ATE 10% mlolAtt. 83 prolactin® kit(Abbott
Corporation)& ©]&3 WAFY A9 28 &

A=A} o] BA9) intra-assay ¥ inter-assay ¥
oj Al 9% wlRtolRTt.

6. THE M5 dA

Yo Ry Fee A% 10° AE/mDE
phytohemagglutinin(PHA)-2 #7istAY A7siA]
%2 Aol A o] F-f-ol 2001E I6well plated] ol
37T, 5% CO, &2857100A st v 4
A labelled tritiated-thymidine(H=Tdr, New Eng-
land Nuclear Boston, MA, USA) 10u(1.0pCi) & 2+
wellell d7}sled 8A1ZE A4 w3l L cell harvestor
of oJa] MEE glassfiberoll ¥#A)7) ¥ beta counter
(Beckman, LS5000 TA, CA, USA)9l 98 incor-
porated 'H-Tdr& £33t RE FEES 33
M EAEHAT 338 well59 HF cpmo| ALHE
o] FFEA = vl aE ),

7.1L-2 3854 5%

Al 2N o ZHE AN E Felsle] )
Ao B-HA)7] (2% 10%ells/ml) PHA(4pg/ml) 2 =}
T3t 48417k 37, 5% COL27)o0M wiekst & 1
FEde A -20Te Bustn [L-2 ¥4%9
Z3ol M3t 1248459 48 Quantikine
kit(R & D System, Inc., MN, USA)E o]&3l= &
AFGEAY o3 Paizich Mz ZEE micro-
platedl ¢j3] ZAH=ALE. TE FE L 23] uhEE A
ZAE 03 B pg/mizZ ANHAC

8. BHRY

HIAIRZ)7Et Ad17Ere] BAALSE bR
R JRYA 2 "9A 55 ¥IEE paired t-
testoll ojal AP AT AEFH AR o] BL F}
2 39 3 ACTH, 9u7-54uks IL2484%
o] Hl@E Student tAA s NF=HAUT 7} 7)
P35 QAR A MR R et Ul A wed
| RS2 A, WEHA B9} A AFE
A= 712} Pearson ‘g3l o8] 259}

4 o

1. HATIUD AEYTIS ASHART B YN
'§2|e 1)
SuARs BAY sEdaAZ L ANy 2ud

N to 1
= o

o

o

A2

()
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Table 1. Scores of perceived stress and subjective distress in healthy individuals during non-examination period and ex-

amination period(N=33)

Non-exam period

Exam period

t df p
Mean+5.D. Mean+S.D.
GARS
School life 32+08 6.3+1.5 -20.80 32 .000
Total scores 144463 229+9.1 -4.36 32 .0001
SCL-90-R
Somatization 43+45 48+39 ~-.63 32 .54
Obsessive-compulsive 7.2+49 7.6+6.2 -.64 32 .53
Interpersonal sensitivity 55145 6.8+6.7 -1.82 32 .08
Depression 79+57 9.0+9.6 -.69 32 .50
Anxiety 3.5+4.2 4.5+4.1 -1.15 32 26
Hostility 26+3.0 3.2+45 -.89 32 38
Phobia 0916 11427 -.55 32 .59
Paranoid ideation 31140 20424 2.01 32 .05
Psychoticism 3.5+4.1 23+24 1.95 32 206

GARS : global assessment of recent stress scale, SCL-90-R : symptom checklist-90-revised

Table 2. Plasma ACTH, cortisol, prolactin, lymphocyte proliferation, and IL-2 production in healthy individuals during
non-examination period and examination period(N=33)

Non-exam period Exam period ¢ df p
Mean+5.D. Mean+S.D.
ACTH(pg/mi) 26.1+19.5 447 +29.7 -3.28 32 .002
Cortisol(pg/dl) 27.6+8.0 29.8+ 9.0 -1.13 32 .27
Prolactin(ng/ml) 24.0+8.3 248+ 9.8 -0.44 32 .66
Lymphocyte response to PHA(cpm X 10% 17.3+8.6 38.8+279 -4.70 32 .0001
IL-2 production(pg/ml) 68.0+101.3 167.7+224.4 -2.54 32 02

2R FEL HAFTIRIRG AF7IE T
gt o &34 22y SCL-90-Re) 24 Hxe A
T Gl fo@ Afol g HolA| FUTHFE 1).

2. MG R ATRETOEEY LR R I
&9 Yl

83 ACTHRIE BIAIE717RT A7 Sl &

oJ3tAl o #=skeh 22v 8% cortisol2| ¥ prolac-

tinXE F 71700l f-old 2jolF KolA] FUTHE

2). gk EAuke 2 J1-2 AASE zHzt B AIg 7t

B} A 7|7 Fo F93HA o EUTHE 2).

3. L2 e By BaEnY MY

HAlE7)ZE AR F 2k @ ACTHA (r=.
34 p=.05: r=- .27 p=.13), cortisolX|(r=.10 p=.
58 : r=— 07 p=.70), prolactin®](r= - .02 p=.93 :
r=-.19 p=.29& 77} Y75 AT FoF A

e HolA steh w3t Ar] 71zt F ¥ ACTH
2(r=.16 p=.37:r=.01 p=.95). cortisol(r= -.03
p=.85:r=.06 p=.73), prolactin®|(r=.13 p= 47 .
r=.16 p=.38)+ 717} IL-2484 %53 #93 Aade
Ho)A) gt

HIAIG 7|2 A8 717 5 7S BT feiA o
FIANEAE AT A7 2 WA de Aot
TEANS T frojeh dBdE BolA] FUTHACTH
p=.04 t=.29 p=.77: cortisol B=.09 t=57 p=.
57 : prolactin B=- .17 t= 112 p=27). =3 Y&
ulA WE(ACTH B=.12 t=.83 p=.41: cortisol
p=- .07 t=- 42 p=.68: prolactin Pp=.14 t=.95
p=.35)2 112 A5 d Foid AadE HopA &
gtct. et 7 2RE B a2 112 A4
T3 742 g ABEdE RAT ARG T r= 50
p=.003: A8 7|7t r=.39 p=.03).

L)
=T
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Table 3. Correlation of subjective distress with endocrine and immune parameters in healthy individuals

r(non-exam period/ exam period)

ACTH Cortisol Prolactin LR IL-2
SCL-90-R
Somatization .25/-.03 A3/ .05 13/ 07 27/ 39 12/ 510
Obsessive-compulsive 02/-.01 A4 17 .09/ .12 10/ .8 ~-.01/ 43
Interpersonal sensitivity -.10/ .06 28/ .05 .07/ .09 -.06/ .19 -.07/ 41°
Depression 09/ .07 A1 .20 A1/ 4 09/ .22 01/ .37
Anxiety ~-.03/ .06 .28/ .25 05/-.12 6/ .24 .20/ .28
Hostility -.09/ .02 347 a2 14/ 10 ~12/ 01 -.08/ 13
Phobia 04/ .09 26/ 13 .05/ .05 -.03/ .20 -.06/ .20
Paranoid ideation -.02/-.20 21/-.18 01/-.07 01/ .20 03/ .25
Psychoticism .08/- .01 A0/ - .05 A3/-.7 .06/ 42° .02/ .37¢

LR : tymphocyte response to PHA, IL-2 :
SCL-90-R : symptom checklist-90-revised
a; p<.05,b; p<005

4, BUFEY YRHH R A BLEAY B
BIAI§ 7|3 F SCL-90-RY] AAg}, £, Aoz,
AalF= Z+z} 87 cortisolX| 9
"3% a8y e Ax Aee g
& cortisol2 9 o3 S Holx] egitt. SCL-
90-RY EE Ax Hee 747 8% ACTH ¥ pro-
lactin®| ¢} 213 4A-& Bolx gt A7
% SCL-90-RY H& 3% 14/‘1_‘:. ZYz} "4 cortisol,
ACTH, prolactin®] 2} 2] 3t 4#4-& RolA gttt
(3% 2).

AAol=
UTL_

B

.
LI}
ko)

5

i

Loy
a2

CE:

gl

& AAE 2 AANSHE AeE guaprE:
AREE3E fogt F AHAE, AAE FuE o)
ANEAE 4 7z [L-24A4 53 49

& TS By 28y 02 Fx H4= o
FEANS 9 128453 22 {93 AaS B

o7 gkt MAYZIZ F SCL-90-RY) BE 3k
e YATEHNS U L2 24 feld
FBAS BolA) YSITHE 3).

5. AEJAR YN YEHH X HAW MAE I T

N&717 F 2Ed2AZE F97t & AHRHGA-
RS 4ol 17014 AHEo] 2E#H AR Zbo] e 3]
HZHGARS F730] 1771 2h) S8t} [L-244%
o] #JstA o EATHBT.0£111.2 vs. 253.5+281.1
t=-2.21df=19.4 p=.04). 12|y} & 7] F Y5}
TS (31.8423.7 vs. 46.2+30.8 t=-1.51 df=

Interleukin-2 production, r= Pearson's correlation coefficient

31 p=.14) ¥ 8% ACTH X](45.3+29.4 vs. 4.0+
30.9 t=.12 df=31 p=91) & 2E#2=A|Z}o] £ F
3} e 73] 218 Aol g wol X ke

6. SED YR W X Gy HLEMY A

84 ACTHAI®IAEZ)7E : 25.83+2042 vs. 26.73+
18.17 t=-.12 df=31 p=91 : A|&7|3}: 49.53+29.
27 vs. 33.424+29.01 ; t=1.46 df=31 p=0.16)%} cor-
tisolZ (M| A 87]7F © 26.96+7.59 vs. 28.93+9.21:¢
=-.64 df=31 p=.53; Al§7|7}: 29.55+10.02 vs.
30.3716.63 : t=-.24 df=31 p=.82)& 7z} JUzt
o #jg ztol& RBolA] gttt L} vlA|P Izt
% 87 prolactinX]= oz} #7x}E0] Fa} HQ2E
Hot §93H o %2 ubH(29.07+10.35 vs. 21.73+
6.31: t=251 df=31 p=.02), AlE77} Fdl= P
Tl fefgt Aolg HolA] &F3UTH24.14+9.98 vs.
26.38+9.51 ; t=- .60 df=31 p=.55).

QoSS (A E 7|7k 5 17.39+8.68 vs. 17.
07+8.83; t=.10 df=31 p=.92: A|&7|3} : 41 43+
28.88 vs. 32.61+25.95;t=.83 df=31 p=41) %
IL-2 A5 MIA g7t 74.13+117.13 vs. 53.90+
51.26 : t=.52 df=31 p=.61: Alg7|7t: 172.48+
212.99 vs. 156.80+260.71 ; t=.18 df=31 p=.86)3}

= Y752 2 izl 93 2olE Holx)
et
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ni a8

2 A7e A #de A ey 8%
ACTHAE ZF7H71= AL BE Jup7Zanke o
L2845 ¢ 4 572 & d82 AAET 1
2L Alg7)7Ee w8710 "% cortisol B pro-
lactinX| = 218 zHo] & H.o|A] ghglth

B Ao Ado] 4 ACTHA 2 crtisol Xl 3
& v)A]A o= AR JERd Hils o)F WA
ATET A7 AREol e sjAd glojx Hdug
a3 -t RE-& AARRT}

2 d7AnEd 2 7k 7FsAE AAR Tk
AR, ANPEEHL7E AV - HERA - FAE7]
Foll GEFE wR Y APEEHE - H{ERA] - Rl F o] of
U R A 7Eole 43 vAA %8+ At
Holth, B8, A1 ~EY2E ACTHE A2 & 9l
o1} cortisolg AFEHA] & F o= Heolth viA|
o g ~E# 2o o) AFEHT: - HakrEA - FAIE
9] H%F AHEQ cortisolo] Fol3kA #uIEA] G A
Sl AXA Br)Ee] F7He S lvke Aot

2EHY 27t & 71 Folle % ACTHZ $71
2o}t 8% prolactini = A|PAEd 20 o8] 9%
g ) stk g 4] ZEEES AXA w9
T F3E nixA| gk} old Anpe AEY 2 2~
E2AAE A5 AEHE - HEkeA - RAFE A
8 = ol whA APGEHE - HabrA| - FalFo] of
d A ASEA 48 ASE AR A
HAEH 2 93} prolactinX o] W3} ¢l Aoz
vehd d3e gde 2 d2QAE AN A7 29
EPB g giz2E o] £t} o)A ofnte AEHA
Qlzte] Ao} AREE Aoe AYE 4 9L Ao},

Ag 2Ed2~ 717t 5 83 ACTHE S7H v
% cortisolA = FrAE WIS HolA ¥ AL F
uE Aoty $2)9] Ay g dF AHEFT
7 YA HE R4S R Manuck 53 Bachen
=00 oy} Agd 2EH2R= cortisol Xl BF
< m)x]2) etk BRudin 72 ATl A A
Y ~Eg 2= do 2 I cortisolX ol F3HE w3 A
52 7k etk B S it} ol = ACTHS}
cortisolzte] HA#AL Holx 9= o|f ACTHY

H3237} cortisolA 1T} 1~2413t T Mas)7] whEe)
7}]\‘& E(‘)J‘:}_.fi@)ﬁf»

A E 7|7k Al 87127 83 cortisolX7F F-9)
sHA MR gth= A2 Rose™ 7} Aok Az
AAEC] FAlHE FEdA HEsn g e
AMAKS Eok OhAl el Ald s AE A8 3
Wtz A2 AZEY o2 Brled 247 744sh
ol 2Ed Ankgo] ofshe 4 glrhz Zojrh

B AFBME AEH A0 U3 Hedukgo) g4
g7t Bk ol& 8 AE# A7) Fo helper/
inducer TYH-72] H]&o] F715 11 A F7|ZF F9
A Eo] fRTEG AFAQ A2GEAYd 1A
o] gt H9lofl II-1BAI7F froldhAl o =urh ' 2
AFNME AF7IY B 2EY AR Zho] B2 Fo] @
& 7R L2 AA%e] fosA o gtk o2 A
LA E Aol et AEgAukg o] HlieF
o} W& & ZF(neutrophils). ¥+, CD2" HLA-
DR* T ¥ 57} /934 of B9ttt ™ o] dujgd
A AE#H 27 HA75E ZAaAItE o4y o
FANED RE o|FE Aotk ¥
woduhgo] BA3h 2EGH A PRV A
EQ S FE AEH AT AR E A4
3E 4 9lth ¥ Baker®7} AlALE AR W)
Ve 2E# Aol tig AEA ahge) dR2 B
#l2elztol] i3k A2 W8-S kg i
71%9] Ast o]del Uehbs UAIH dgo
e 4 Ak =g Alg dad 2 et
71%¢ AATE 4ES & 71sAol g o]
oA W75 BT A ~EF 2o
3 Aeld wols B8 Aol e AR S Hashe
RESH N5 F% ot

YARANSANA AP Aoy 2EHAA| 7o) £
U SCLA90-R2 WERE 534 el n8de
Wiyl glcks AL Algo] AR T 59 2Ed
2912 7FgAde] o AS AlAR

HjE 2 dea 2EdLrt B VIR Fo %
ACTHI®} ¥4 AY7|50] FAl F7FHA o
ACTHE 2E# 20 o3 8 Y75 &4l
= #dEA ¥ Aoz WA, a2y o)de ¢
T M= Al 4529 ACTH”} mitogeno &
A}TE AN Fol AXY Ca™ & FeAUT

1

)

|

oy
10 8 ofn

oo

O

_{_,
2
Av)

M

2 m
L)

Ir

X

BOH o N oM

o

v

r
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= AL Wylozi ACTH L dd75438-S &4
A 5 QS-S AARBIATE weEkA o] Aol BsjA
= 33 o 478 "art & Rojoh

o]¢jol = HIA 7|7kt A 871z "% cortisolA]
o] ¥grt glvks Ao] o734 9 [L2 4%
o] F7tet A 7hsAdel Ak 1 olfi= olHe] 4
TAHZANA AFE AAH cortisolo] o) FF9] Al
T WY Agksh=v] gt By moelc} ¥

B e AgHogE saf JEe vRE o
2] 7HA AeES ndd W g AHd U3y I
ACTH, cortsiol, prolactinX & ZA3l¥ k= 7ot
e ol BAE Hissh] 98 71edt 8% F
WH3lE Hd 5 AR 2L 7N F EE Ao BRE
gl ¥R2& AFHSAT, T3 hormonedt AGEY
& FANHE 3 el 3l7] Y8 vacutainerg ol &
st}

AEHog B d7E AY 2EH2IE AEH -
HatpA] - EAZ7) 50 AXA HY71%S 243
Z4 5 ASg AAE gy AV S0 BEE
ACTH 2 cortisol2 2E# A0 o3 S8 HA7
T B4 stel AaAol fle Ao weizd

Jazd
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The Relationship of Stress-Induced Hypothalamic-Pituitary-Adrenal
Axis Function with Cell-mediated Immunity

Kyung Bong Koh, M.D., Ph.D.
Department of Psychiatry, Yonsei University College of Medicine, Seoul

The objective of this study was to examine the relationship between stress-induced hy-
pothalamic-pituitary-adrenal(HPA) axis function and cell-mediated immunity in healthy individuals.
Thirty-three medical students participated in the study 5 weeks before an academic examination
period and then during the exam period. Cell-mediated immune function was measured by
lymphocyte proliferative response to phytohemagglutinin(PHA) and interleukin-2(IL-2) production.
Plasma adrenocorticotropic hormone(ACTH) and cortisol as well as plasma prolactin were assessed
by radioimmunoassay. Global assessment of recent stress(GARS) scale and symptom checklist-
90-revised(SCL-90-R) were used to measure the level of subjective stress and distress. The total
scores of the GARS scale were significantly higher during the exam period than during the
nonexam period, but no significant differences were found in scores of each SCL-90-R subscale
between the two periods. Plasma ACTH levels, lymphocyte proliferation and IL.-2 production
were significantly higher during the exam period than during the nonexam period. Subjects
with higher perceived stress were found to have significantly higher I1L-2 production during the
exam period than those with lower perceived stress. However, plasma cortisol and prolactin
levels showed no significant differences between the two periods. Also, regression analyses
showed no significant relationships between each of the endocrine and immune parameters.
These results suggested that mild stressors such as examination may activate some HPA axis
function and cell-mediated immunity. However, it was found that there was no significant
relationship between ACTH or cortisol levels and stress-induced immune activation.

KEY WORDS : Stress - HPA axis - Immune activation - ACTH - Cortisol.
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