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The Relationship between Stress and Natural Killer-Cell Activity in
Medical College Students

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

——ABSTRACT

Korean ] Psychosomatic Medicine 3(1) : 3-10, 1995 —

A comparison was made between the effect of subjective stress and that of objective stress
on immune function in male medical college students. Interaction between perceived stress,
psychopathology and natural killer-cell(NK) activity was assessed during an exam period, non-
exam period,and vacation. No significant difference was found in NK activity among these
three periods, but scores of perceived stress related to unusual happenings during an exam
period and related to interpersonal relationship during vacation were found to have significantly
positive correlation with NK activity, respectively. In psychopathology, only scores of anxiety
during an exam period had significantly positive correlation with NK activity. These results
suggest that immune function is more likely to be affected by subjective stress than objective
stress, and that subjective stress such as some perceived stress and subclinical level of anxiety
may positively affect immune function.

KEY WORDS : Stress - Psychopathology - Anxiety - Natural-killer cell activity.

x
rhu
N

HEH 2Eg 27t HY7)5 g ZaA7L s
Ao Ag Z5Ae FTUAZE & dde I
®ol Busdth(Levy 1974 Eliot®} Eisengdorfer
1982 ; Herberman 1982). A F71A AE# A9 HY

o
2,
flo 2

|

*AMUHER e AT
Department of Psychiatry, Yonsei University College of Me-
dicine, Seoul, Korea

15 e FEBAE 2R dTEdAMe 2EH
29224 AP (Barthrop® 1977 5 Irwins 1987),
2y 7t 28 (Kiecolt-Glasers 1987 3 Locke®} Gor-
man 1989), A 8 (Dorians 1982 ; Locke?} Gorman
1989), St (Palmblad% 19795 Locke®t Gor-
man 1989), "FEFE(Escolas 1978), AEAIA(Lo-
ckeT 1984) T& LA

ol AFENA AlLHE WIdEAHY NE2E
AF7A A A EZE (natural killer-cell acti-
vity) (Heisel S 19865 Kiecolt-Glasers 1984 Lo-



cke 1984 MossE 1989), TAIZ & BAES &
(Dorian% 1982 ; °]7]3F % 1992), mitogentt-4-(Lo-
cke$} Gorman 1989), Epstein-Barr v}o] 2|20 §
3 (Glasers 1985), AWAZ2EY A(lg A 5
= (Dillons 1985), Y372 phytohemagglutinin
(PHA) M3 (Arnetz S 1987), interleukin-29} & cy-
tokine?] A4+ (Baruman® 1990 ; Glaser® 19905
FHAF 1992) Fol LA Uk olF FAA A
AAAANZEE L 2EH2AAT A7l 9K
€ B AgeA 7P e AeHL g

AT T4 47 2 Ho], 2ol Ul g
&F(host) 9 ZA715] A)A 23 4EL dle
£3¥ Y372 M (Herberman® Ortaldo 1981) ¥
g3 e 232 48 A Yt (Abruzzod}t Rowley
1983). o] AEe 5 &, FANYHIZEHS, vl
ods % AFRY 5 4% DI Wb}
de Aoz BuHcH(Herberman 1982).

AT £ 29 AT BN E 2EHL7 WYY
ol M GTE Golr7] A3l R 2Eg 29
A4 997159 WAdSFE 19 F@H) 2A
g ch(Scheifers 19835 Glasers 1986 ; Glaser's
1987 ; Workman¥} La Via 1987 ; Koh$} Hong 19
93). YNtE 02 ol AT ES FAYE HY 2EY
2o 9§ HWerlse dEde AdAHAEES &
mitogen phytohemagglutinin(PHA)o] gk ¥hgo]
ZaHe Aoz WHHHN(Glasers 1986 ; Work-
man¥ LaVia 1987). £ 8¢t 2 $-&7 22 J& 3
Z49 N2t 2 AEE(Lockes 1984)3 2AE
27t AU 153 FAE £ FAF BRS04
ZAAAFAZEF o] ¥ Ao 2 B Kiecolt-
Glasers 1984).

8 Linn$(1982) & $-29] FZ 715 9] Abgolt
FE R AYytgo] o & 93¢ vAda Bl
& ABARA 2EH2E drh ®o] AYUF=UR
g el 2EHEE of9A AZsa ojgA vk
S=us RAo] o HYgHor APE £ UL S
AT o] F & nE A £ A7 e -
29 2o ABAQ 2EHAY Fxd g AA
FHAE 25 v E3g. 2z A GRS 2
Btd 2EY2Ad @ BASe) JEg 2 F
#EU 2EH 28 AALNAZTEF T EAEE
ZAHetgint.

oha 3

L

o &
B d7e dAAg I 28d G4 140
3 & AR AN BA FAFHF g9 FHol
I FHZ 2F olulo] AA A e & Hol glen
GEAE R FAZY0] gl B 40 ez
sttt ol Bl A & Q7o) FelAtE BAE 2
189 0] 3712 stk 2t ol 2B & A
167 5te] B A7 Fstqct. ol g BT B L
22 (2389 21~264) e}

AT WAAE F § HL NN F ANE &
R F£Y7I Fole AA A 2 SFE S0 A
Fell 8 A4 AAFA 282 YA 15
% F o9& eIt AA 2F ool FWFA R
g3 2NAE F439n & BE AAEHAA
25 M ¥ (effector cell) b R A E(targer cell) 7]
H) go] MY (linearity) BAE o] FX XA & &F
Ao AdHUT. #H £971%9 A FAe
490] 25 ool Z7lE & A¥ol 7] Wi
ATRAAA AdHU). BF £ EFNA A 2
o 22 AL 5 T U AYEHA g AR
Fe 25 89 Polgich wEA Ruygd ddd
2Eg 29 AT & NE/Z, FA@AR) 7T R
W71 & AGAHATEEY vlae g 93
oozt ¥y} 2EH2AZ 4 FAWEY Z
ALAAEBE o AT ABYT 158, F9
7zl 117, W7ol e 128X ZAE AT

2.4 9

1) ZAtzry

A4 AAel Bol7ty) & & Ao f@AES ol
doz 2 A479 AL, 34, A o) el AFAFE
AHEE AEAZ F AardAs AdE 47 e
Aoz Bt AY R ANMYHAEE FYIEF
9. 283 o]F F HA 27 oo} FEAME:
2 A AYE ZEE AREL WA AH
Ak @ EFE BAEY) 8 Y olF A £2F(HF 500
ccol )& AT A B3 AFd] THA
Ao

HAAE A AE 2 AMEAHES AL

4.....



A BAZE AR () 7130, A ERET7Ie R F§
3t 4zt AAFUT AE7ILE 9 AAbe 4
71 A3 2 A7) d F ojyol 339
23 YAz WHNT F9 AAbe 712 A Fo)
A ¥ 2 FRE A F oo 33l 2 P
At HAEZIE F9 AAe §Wse] v
ol AZEA & 2F Ry A F ol 334
ZA P
2) A7HEIEY

A7MEPEE 2 4 FA T 2EY 2T S
H7V8¢ 4 AT global assessment of recent stress
(GARS) scale(Linn 1985)-& WM eta] A Ag-8tg ). o
Aze ) ¥E 5 4, 3% & aNg, dAwA,
BA 9 W3, i’“——l"é 2 A, AAR B4, NLFAQ
A, Q3R MR, ANAA ZEF 22 Z
A H7te T . o2 F 4, A% R &
ALY 48" g2 & d7idMe daggl
FTEAZAG 4 FEoi 2EYAT AH e 4
FE 0M2R 33 SEZ J¥ B4E 9oz o
71283 R AHRE] 2EH2AYEE F FEY
T UES 37 A8 4 2 Lo 2o} A&3he
FHLE B2 J1E}AH T E 1988). A A
4 F79] AW E A9t 4 Y Symptom
Checklist 90-Revised (SCL-90R) ( Derogatis 1976) 9]
FIH AR (ABY T 198090 B¢, ¢ 2 A
AGHE A 7pA g HABEE Sgth 4 29

zz

AFEAT T 5L SR A= A Q' &
04, ‘ol st & 4¥o2 ¥ sPAEZ HIH

ict.

3) HSHME Y FTHMEL FH|

HAAZEE T2 ERNAM ZAYEAE 15cc AY
5}&1 2 2% Ficollhypaqued- Aol 3-8 3 308

T AR G A EE F )3 (Boyum 1968).
ol g 23] NFdo FFAXFE 5X105/ml7} H
AL R

ERATE BB AP BA2RY fd9
K562H X9 T2 & 1X105mlg 230] ¥ 97]4)
NapCrO, 10008 o & Ee 4RI @
o]Z A& 100ue EYZ 7)) SCr 100mlE
Yo % 37CY EolA 1547 59 2Z(labling)
ARtk I g RPMI 164081 A1 2 33] A s}od S

Cro] B2te BAAEY =7t IX10/mIEAE ¢
20] 10% fetal calf serum(FCS)°] F7}2 RPMI 1640
vl Ao Y=t}

4) HZEEMS(cytotoxicity) 2| &3

ATEANS 24L& thr 5'Crrelease P-L AL
gt R 242 N ¥ (linearity) ¥4 8 #<13}7)
e ZEMETL FHME o] v go] 100: 1,50
1,25 12 33 ANIRT. & 529 FFHNEES
1X10* S'Cro] ¥2d FHALE EF3td 37CY
5% COg3% 7] incubatorol] A 4A] 7t incubationA] # T},
100ml9) A2 H 2L 538} gamma counterd] A
A PAEdE FAAT. olRE d¥RE
(experimental release) o]t &t} H A&
(spontaneous release) 2 *!Cro] 2 3H EHAETL
RPMI 164020 Yol widstqdct. 28z
& (maximum release)-2 1% Triton X& 100pl2
ERAALE &3 F FEdoM fsidd
AAAHFALY E4FL o T2 oz AL
At

é_!féﬁ % CPM—AEHE CPM
AYtE cPM—-AQHE CPM

X100

A7) 2P EF 3Hj$E APEHAT FEAEY
BEAAEY ¥ &L 50 12 dH

5) & Al

B AREY BAE A 7] 29 AL AxS
%9 BE, GARSHE T SCL-9RILHTE v
HE FriedmanFR 02, AF71hs} wjAR7)7E, A
72 et 44 ¥ Y A7) FEEA
B vaE WilcoxonEE&AZALZE, 7 oA
AALHALET] P=D GARSHEE %L SCL-I0R
AXAFE e 48L& Spearman(rho)dl] <3
A2 H At

o)

bl
B

1. AIEYI2h 712 A WEy|2t 5 AEYA
A ZHE, HAge| 3 KoiasliM xatEel |
W (Table 1)

AB713E #4713, R8I 2F e 437

5_



ol F¥E sFNE Yo § HmEAA &
ARAMNZEEL A 713 Fol F% Zol7}t HA
. 28y 2E# 2R Zd glojM e Guydg @
dE 2Ef2XF¢o] {FoF 3olg KA F
A g 713 o] W7 E Y 2EY2AGHFIL F9
A o th(z=25, P<.05). 19 T & FEE
AN 2 2ARALE FF Zol7}t gt

H SCL-90RY] E<¢LEE & AAsF= 3 714
F $EHzALTo] A 7| Foll /% HolE

BT 2 AYe £97I%ET $¢FEd5T}
$987 o B9tHe=25, P<.05). T} B 2
AAFYEGFE A 712 T $98 2ol gl
5

2. AEHAXK|Z Y HAHR|S KNANHMERE

2t AlREM(Table 2)

NEAZ 159, 973 19, $0 129 e
gaos 2EHAAZ R ARG AALHET
79 FRAL 27 248 FHE 9L 2o A

Table 1. NKAscores of GARS scale and SCL-90R(3 dimensions) by 8 subjects on different levels of stress

relevant- to schoot life

Exam Period  Non-exam Period Vacation 2 val
Meant $.D. Meant S.D. MeantsD. X PV
NKA( % lysis) 405+ 3.5 38.2+15.0 403+ 15.0 1.0 NS
GARS' scale
School* 48+ 2.6 3.3+ 1.8 20% 25 106 <01
Interpersonal 4.0+ 2.1 3.9+ 23 3.9+ 24 1.2 NS
Changes in relationship 2.8+ 3.1 2.8+ 2.6 3.1+ 3.6 1.2 NS
Sickness and injury 1.9+ 22 1.6+ 1.6 1.5+ 1.9 0.2 NS
‘Finandial 3.1+ 3.0 3.0+ 13 1.6 1.4 39 NS
Unusual happenings 1.5+ 1.8 2.0+ 15 2.1+t 22 1.8 NS
Changes or no changes
in routine 3.3% 29 3.0f 18 26 2.5 1.8 NS
Overall global 3.5t 23 35+ 23 29+ 2.3 1.9 NS
SCL—90R(8 dimensions)
Anxiety 6.9% 53 6.0t 8.3 56k 3.2 1.6 NS
Depression® 16.1+12.1 9.6+ 10.2 13.1+ 8.4 8.3 <.05
Somatization 4.5t 3.3 2.5+ 3.0 54% 5.5 5.8 NS

NKA : Natural Killer-Cell Activity

a ! Significant difference between exam period and vacation(z=-2.5, p<{.05)
b : Significant difference between exam period and non-exam period(z=-2.5, p<.05)

Table 2. Correlation of scores of GARS scale and SCL-90R(3 dimensions) with NKA in medical students

NKA(rho)
Exam Period Non-exam Period Vacation
N=15 N=11 N=12

GARS scale

School 26 19 -—.22

Interpersonal .08 .26 .69°

Changes in relationships —.15 07 .10

Sickness or injury 12 —.07 .36

Financial —.14 —.44 —.11

Unusual happenings 482 —.19 —.13

Changes or no changes in routine .18 —.10 12

Overall global .26 .32 .46
SCL-90R(3 dimensions)

Anxicty 50% 27 .83

Depression 18 14 -.10

Somatization —.03 .06 —.03

a:p<.05, b p<ol
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