£& AEd A7} W] ulXE k] B AYH AT

I.M B8
L oige HeM

2x2 gt ahEeg, Ao ohuls A5l 4y
32 qlsled Aol e FAsm B39 YT Lol
Bl 71Es = AAA, Al A, Ao 2EHAE
Y5t glon s AFAAEL 2EHAE Do
A BA Al BFAAE of7| A7) 2 gled(eo]HE
%, 1980 : Janis et al, 1977 ; Selye, 1965 : Smith et al,
1980), A o] chfsta Yzl 2EA A0 A =7t Ads
ol 7l= Ze 2 2| A= 3 gl (o)A <, 1979 ; Baldonado,
1982 : Huckabay, 1979 ; Jacobson, 1983). o] 2§} & & &)
2E 47 A A Ale)A A3 A A AT 2.9l0] o8
A YA 85, o AEARE A&} ahvdel] e
T AEH Yo A8} A= 2o A QLo
Z dh-g3hd Aol F b, 2B AE e)aly] o7
T ARNAY, YR & 2EdA ®= a2 A 28
A&s FA48 Adels) 5o A ehd-g A A
Hi, AHE A B, @2l A Ay Y
&5l 238 diche] Feg& njAHA AL, 198
4: 74,1983 ; A4z 5, 1981 ; Janis, 1958 ; Jones,
1978 ; Selye, 1985 : Smith et al, 1980).

HE £E L 2913 ql7he] 7ot A e} BA
£ 9%, 2t3e o A3ehd SdolA] A7 Bas)
SAs D glesd(gF, 1976 ; =24, 1975 ; Arndt
et al, 1970, Chiriboga et al, 1983 ; Cook et al, 1982 :

s A% o Bohet 721583

nj

XH*

Gentry et al, 1982 ; Gray et al, 1981), %1} o}ye} |
o] EHAl WA o o] A Al o #H(Psychoimmu-
nology) %+ & A1 Al 7 o o 8} Psychoneuroimmunology)
(Anderson, 1982 : Riley, 1981)¢] Al 2-¢ &E3o}s}
WAE S glolA o al A A DA o hsl A E o2}
Hl SHellA g2 Bale] diate] =lo] dFse 21
hoH( & h-F-, 1984 ; Anderson, 1982 ; Kelley, 1980 ;
Solomon et al, 1984).

Be £=da 89 F A2 7bA $7 StressorsE
P uk-8-& oA s oi(Blecha et al, 1982 ; Blecha et al,
1982 : Edwards et al, 1980 ; Regnier et al, 1981), =]
£ Adel W 3 Yol S ATz FPUA
(tumorogenesis) & A4l ete 2% F718 3 glct
(Eskola et al, 178 ; Rimon et al, 1979 ; Schleifer et al,,
1983 ; Stein et al, 1976 ; Udelman et al, 1983). &
v}, A 7t 4 E 3l A (auditory stress), &3] 40| Houlg
o B]X & Gkl N AHA AT Boe s 34
3ted 4~ (3ol f &, 1985 ; Folch et al, 1974 ; Hill et
al, 1967 ; Monjan et al, 1977)o] 2213 4 A o]z}

dofo] APoil £ 802 Q% Aok o193
Aoz A Qlzke] FAlA e ALE A A ARl Aok
AR}E & Aoz a5 (Girdano et al, 1979), o]&
Ao, FFRAGE P AQuAGH Saiolx B
o, Zt] B7ol A LA S E £ Alghe] A, AAA
Zholl 4og v1A Hoz A5 o] £go] AAZ A
A AZA dAdbgol] AGA JFL v s E
A7 LA vl e LS Ao 2 B TS AlYstn
AYdte] 2 93¢ w3l mA g
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2 o1 7e| 55

b s gl EAA FANEH FU Y FA
@A Lol e Mo g EE A LA G Lol u] A
€ 9%¢ Tt ek

3. 20{2) Fef

ABLEH A I £ 58 YAYL 4gjo|n, APAA S
233t Al 43§ opr AT L, FRH o8 AAE
3 EA7E T, AYFU G5 P 4ol
& Aol A& JensenF(1963) L 3hll 7-5-(1985) o] B
£ A& £&70A Y eE 80-83 dBe] £ 8¢,
oz dostr] A =l F ol 447 A 4497
AYE o] 22 A#H 4L stressorz AL§-31c)

EMo|=AN ¥ (thymus-dependent antigen) : T
Yz7e) wzag glojE BALT I3 SN YA
fr=d 4 gde gl

& M| o= A2l (thymus-independent antigen) :
TRlz7e uzag glo]l= B2 Tl 2L3lo] gal
AAE oF71 A1 4 e F4elch

HZNHAULS : QA ANE 2e HEAAqd
o2 ZAH% gl F2 TAZS JFdc)

HALHARLS : ol A AP Wgol=t
FAs 24 el M F2 BAZS 4§31,
FAdEAGY] Nl e THZY wxzg-g yho}
BAlZt A5 YA}

4. A7l xiEH
1) Ag§E<E vH-2(mouse) kg A3,

2) £42EAAE BT YE ATE Aoz AP
ek gache A€ B + YAt

o

. 28 DE

2E# 2ol dis] o] statol] o3l of2)six| 2 A5
I Yo ol B Adez AHosx] Rl gl
2, = 22vetedde &o] A= o] =g}
2744 F, 1976), BtzH(H K4, 1975), £EA
(%, 1980 : ol A<, 1983 ; o] &%, 1982) o
FEskg ot

2Ed A Sol7t Y5} Ex A3 et ool 4

g2 AFE5]7] A1EEE A AM2ak MAA o] F-o] ol
H(2 54, 1975), A3 2atAA (David, 1968) o4+
LEd 2kl 7kol v F-Eoll Al A, A2 A, A}s]H o
2 HolE F AEE AvpA $2hg L FSE geion
A 2] gt} 19254 Cannone] 2Es|ael $0]& 3| Loz
2SS de A¥A dFoM AT 4R} 4,
Abadlel a4l o) g w JAks] oy fight or flight
reactiong 1 fde 2 Fgch(ej4$, 1982 ; Evans,
1971 ; Girdano et al, 1979), Selye (1956) & ~E &~ &
715elv &4 A ok7ld LE 6| 5A W3te
FA2a sgich Wolff(1953)& AEdl2g 9=
745 §714 Abel ol 4EAgoIA AA Yo YXE
el ZlA 2w WA Yoz e}t Guzzetta
5(1979)& Al A, A3l A el A, #7432 2=8L 2l
2 e ukgo g Adstatgde, o] g2 Ha d74s
I geig A ot A sk s 1A
ol2}x 3} ¢l ch. Hartl(1980) & & Aol 4ot E Atglo 2
wehrl 2eld o 2= AAA, JAH A Yelen
sheich.

olg} o] £EHA AFLE FAA] & Mder
FH 95t Bapsho] cheksiAl eislo) A w Qe 2E
Aae ad ZA Az Aol mid AYFHHA A%
A A A= o] et QI 7o} A G-5-H o EA S AT
L 2EdAYo 2 P75 ) A e 33
al AAEAE 43 g oAl A2EdAaYe] 5
o, ol & 8] v AglA A4 2522l o)
2522 A L7 AXNE 2L e A4S, g8
7}A| 35 35 vtebdich ol ¥ st U Hef
2 YA 8o (o) 4%, 1982). Preston5-(1981)-& £~ E8| &
e FAA dga LA JgE 2olsted, A
ozt 1) FHA AR, 7ol AF S, AA
ul, A4, £7E8q AEA A, HE, 2)P5H
A (Arg 8, A o Fuk, 3, A, A4, A 8F
A), 3) AAH g (A AFY 15, v]shol] Fl,
A A171% #4-Mental block), 4) M3 Q¥
Hut o Hqtel A4, FAA=R), 5)AFA (AU
AL, A%, AR, & A, 2] £4F £34)
& 2k At

Girdano%(1979) & 2=alAfdalz e 428
AR AE AT P eA]] db-g-g of7| A 7| 2,
ANALH F3HA Bz AYFA $59 a5 25
#| 2nb-3-g iz dgict

o} el AAE Asi v, AoA A2 Eo
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7te A ARe FAZA 2 F shie AdedA 43
7t guldts Aol i A2E AR A 3o

& Shbe G4 RAA(RAS)e) =23lz, o] RASE

ol dubd zH4-g @edibeb (o] 74, 1983 ; Chi-
riboga et al, 1983 ; deano et al, 1979 : Hay et al, 1
972).. 79 489 FUglx FA+= RASE A3z
A&H o Ag(az) AAAE A4t £89
DA k28 ol AL 2 EFE LA T WA o
Ar\A £ L84S AAY ¢ glovt S 4
AH & AAA s, ol & FFAA A Pl A& £ S
2] Qg 24 A 7E AvtE ] w9 sho] (]
<, 1983 ;/Chiriboga et al, 1983 : Girdano et al, 1979 ;
Hay et al, 1972). £ 8¢ F5}4-9} 31 o] AlH5-o| H 7
7 Aol 2§ AB2)eH gig vl A4 93 (Chiriboga
et al, 1983 ; Girdano, 1979), 80-85 dBe] ]9 stressor
2 Zgele], 9ok 45 48] 120dB¢ o F44
ol AAAQ AL o] dolnd 4 U o], 19
80 : slel %, 1984 ; Girdano et al, 1979 ; Smith et al,
1980). =3 £ 22 AATHAL HElE Yo £ 3l&
d FAAEE £ £5 FoF FAr] A
o, o], &, e HelFgie] AR} o)3<S, 1980
: Girdano et al, 1979). #&2] ol 23w 480
A o 2 w2Ew Alatg date] 324 A SullFol
ANE&H o2 Wt A5AF L, £ 80| 229 Z34F
o] doll o= Al Bol Be AEA AR T4
2 gtz B.3s % cH(Girdano et al, 1979). =3} Gir-
dano 5(1979)2 48 ZA& A Qe Z2A4Ee
F9 AFol & ats|a A7 dA7) o B Hge
BRd g, 5828 12314 4% 26| 7hrte] A9 A
32% ollEd] A4x Yt FUlSol4 WAdH 48|
5 Eoll vlAE G kol AT AN olTHES] A
oA A3 QU ojglo]Fol 4ol A &Aoo £ 28
Aol 228 F 97 SE5HolA nEol Ax Qe
ojde]Eoll wlsled o AsHA EA4ZGUST JEsn
et =23 QY Fol mlH e L8 2EdA AHE
AA Bl B3 2 FA L FFY ol dedF 3T 847}
44 gle] 90dB o] 4F9] 4 §-4-Foll 2= R golol R}
€ A& d¥3HGirdano et al, 1979).

Io. a7ty

T ATFAE YA AlA e Re e
44 shelet,

N7k EeHE A A19Y A2E

AFA ;o AE £ goll 22417 £80] =FA]
717 & o= mlfATd ulsle] FAgEAH FUAU
9} A gF(SRBC)oll g HE 7 §ALEe] 24
Aot

A27 A 3 2ol FAEAH YU SRBCo A
A A ANS (A E2DH4$) S 7oA Rolet

A37HA ; Ago) FAvlelE4g4dal Polyvinylp-
yrrolidone (PVP)ol] o & 3l uk-3-& FA o A &3
£ 48 TAZY =2 glolx gASE Hebd 4
7] wl-gell SRBColl &t aaAjk-g 3+ =& Pattern
uhg-& bl zlofet

A|47}4 i £-2-o] Picryl Chlorideol| o) 3k A & A3 2} ul vl
$& FAABAUGR L AZAHA 0| F2 FA3}I
u)-Zoll SRBCo ol AldAdAuta 2 wbgokd e
vebd Aol

A57+4 ; Salmonella typhimurium =+ Candida
albicans + 4| Z WAl 4 = Y Al (intra cellular pathogen)
o] 7) wi ol Al £ A o uk-S-3) A & #A 7 U7 HE
o £&o] AxAddoduldg ARG d £ &L o5
HAA Aol A w20 AL FLAA Aol

M. o7 ¢y
LAENE 2wy

1) MSE : 4F 8-10% C57 BL/6 #l¢2%&
a4 FHglol Agslgen, 7 AYuuic APE
th 22 $4(Sex matched) ] =l¢A8 Al &34}
2T AYTEL ARAAR AAslgi e, A poly-
carbonate cageoll 50l2]4 Yo QlFAlE S} +EES
Fo] 7158 § 2= AE WAL £ Foc)

2) Stressors : 48 AEd AL AYFEo] S0 g+
polycarbonate cage-5 &= & ubE stress chamber(51
X69X55 cm)el} @i, stress chamberoi] =)2] A3k
274 9] Lab-Minder(Model 1414, Lab-Line Instrument
Inc.)oll 4 Y2+ 83dBe] 420 2 Al Zc) o] £&d]
e =232 3oz wd A me A F ol 447
Al 447 AAE S 2F2 A7) £-8 stressorol]
X EA71A eksket.

A A Y TEA (HA)-&- 3 x| o 4 7 (delayed-
-type hypersensitivity, DTH) #4& #3 ¥49
&4 ¥4 (thymus-dependent antigen)& HYH 87§
AH&-3ki e}, 3 & A #hg)k-$(Contact hypersensitivity)
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& $A43}7] 9|81+ & picryl chloride(TNCB ; Matheson
Coleman and Bell, Norwood, Ohio) &-A}-8-3} g}, §-A 6]
9} &4 ¥4 (thymus-independent antigen ) ol =) §F 3}
uh-g- #4128 934+ polyvinylpyrrolidone {PVP) Kgo
(¥} 360kd ;: GAF Corporation, New York, N.Y.)
£ A&k

4) 70 24 : Texas et MRinaldi 425
Ho}ut-2- Candida albicans& Sabouraud dextrose agar
(Difco Laboratories, Detroit, Mich)el] A} ul) o} 5} = 4
AH3-3hgiet. vl dF QA3 (PBS, pH 7.2)
off F-#4 C.albicans(2 x 1¢* cells) 2 | FA}3te] 7+d
AR, ] A4 2 2 FAYR £ G2EHA
o = &A]17] 3 7td ¥ 590 v} AE HYAA FFA
o2 v, Ay ARE Hade 7 30§ fis
obs s PBS2 104 A Q23| 4 5lod 3|4 & Sabou-
raud dextrose agarol] 0.3ml 3 3}o] 37°C of] 48hr vl o}3}
o vebd A (colony) g Al 7 37| colony
forming unit(CFU)-§ AlAlsled ¥ A s}gich

5) SRBCO|| L&t DTH g2 7} : DTH 4l-&-& SRBC
ol W& &3 F 343 (footpad swelling reaction, FSR)
E 2485, 2 B ke 85(1977 & 1984) 9 Reed
5(1984) 0] 713 W& 4 sA5to] A8k
747189, 10% SRBC %59 1ml§ w929 %7}
ZA4sha, 2 F 490) 20% SRBC -84 03mlE u}-¢
28] & FAFH 9 3o k7| FA St FHFE:RA
X+ Mitutoyo engineer’s micrometer§ A}-&3}o o}7|3
AL A A(To) 3 2441 23 F(Ty) o Ao, T34
=9 F7he g3 Aol whet AlAlsigich &,

% increase=(T,-To) / To X 100.

6) Arthus ¥t& : 4713 DTH db-g- SA A9} o]
To& $4% ¥ 34z $H4F%& 3% DTH
9hg #olol ALEF FA o o} AlAbsgio)

7) PVPHY] 3! &7} 24 : 515(1984, 1984 & 1
985) % Lake$(1976) 3 Tochinai(1976) o] 7148 1}
o =2t PVP Kgo 0.25:8% wh-$-&ol A FA}3lo] =i

st gich PVPel &t &7t Lake(1977)7t 716§
ol el 45 H Y 7-SANgo 2 A8 PVP
o] th§ SRBC ##¢ 5% SRBC 3 40mle} PBS
o0.lmg / ml 52 £33 tannic acid(Malinckrodt
Chemical Works, St. Louis, MO) o}l 40ml-& &%}3}o]
1583 o 25Ceql W3 F Alzigl SRBCE PBS2
33] YA A etd 5% SRBC #-Fo4& ubEaL, o] §5-
o} 7 PBSell 4314 0.1mg / ml X2 PVPK30(2= %
40kd : K & K Laboratories, plainview, N.Y.) £ 5%
€ £ Aol 15872 A3} o] A FHld
PVP 7 SRBC(PVP-SRBC) PBSZ 33] 1414143}
o] 0.4% gelatin §-§ PBS(PBS-gelatin)ell 0.25 %
PVP-SRBC #%-¢& atEqdch = ¥ V¥ microtitr-
ation tray(Limbrochemical Co., Inc., New Haven, CT.)
2] A T8 (Well)oll 567 30%-7k v}5-3kA171 0.025ml ¢
HA-& Aslsl PBS-gelatin 0.025mz M1l ¥7%
29 Al slA st 2 B AP Aell T 025% PVP-
-SRBC #-%-<ff 0.025m§ =33l 420l 4-1847F
Wi F AS dod ¥y A4 =F PVF A
sz Astglch Al128ol& PVP-SRBCa A #}slo
=2 3t

8) SRBCO|| LH3t HA &7 : SRBCol| i 8A|7}+=
Ha§(1973) % 25(1983)°] 71&q wiel wat 44
&gict, 7718k, U¥ microtitration traye] 7+ #ol
56T 30#7F vl E8A170 ¥4 0.025mE 2F PBSZ
2uh Al 3 A st 2 34 P A6 0.025m 9] 0.5 % SRBC
HGolg Biste 37ColIAY WAF SR E Qe
Aol A3 4§ HAY 47tz A3t

Azl BAAH ; 2 APLelct 5ot ol 49 vgL
FAHEeted AYElgleon ol H A & X9 HEAe
3 F9x(S.D)E T3 student-t 48§ sl PA7}
0.05°|8tdw] Aoz Fosictn Hrelx, P
A7} 005014 Yl FAGH o2 Fofu|sictn A
sl
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Table. 1. Effect of sound stress on Arthus and delayed hypersensitivity(DTH) reactions to sheep red blood cells

(SRBC) in mice.

Time of stress period@

9% Increase in footpad b

Group relative to SRBC (Mean + SD)
injection Arthus(3h) DTH(24th)
I 4 days before 319423 219435
il 4 days after 472442 30.8+3.8"
il Unstressed (control) 341427 453447

a : Mice were subjected to auditory stress at 82dB for 4h per day exposure continued for 4days before(Group I )
or after(Group II) SRBC immunization. The unstressed mice were used as controls. 4h exposure time to stre-
ssors was 9 :00-10 : 00, 13 : 00-15: 00, and 17 : 00-18 : 00. All mice were immunized ip with 1 ml of 10%
SRBC suspension and challenged into right footapad with 0.03mlof 20% SRBC suspension 4 days after immuniza
tion. The footpad thickness was quentified with micrometer before challenge and again at 3h and 24h after

challenge,

b 1% Increase was calculated using the formula : % Increase=(T,-To/ To) X100, where To is thickness before
challenge, T, and Ty, are thickness of 3h and 24h, respectively, after challenge.
*p<0.05 and, ** p{0.01 as compared with unstressed control, respectively.

V. HEYH

L ASAE#| AT} Arthus % DTH ¥H20)| DX = Y&t
: C57BL/ 60}-9-&06ll Qo] A, £ S AE 8 A7) Al AT
k-8l 7l 93§ 571slnx} SRBCE vf$AE
A7) A 497 2 1YY F 497 £l 224
7132 SRBCell 43 DTH 4h$-3% Arthus 98-8 233
HEuh, AlTolM Hulgl 3ho] 22T Fa) e

H2Z(AME)2] DTH gl ¥ ted, SRBC WA
(MI2) 2 dYFAIE) 447 2B L0 224
7) oh¢29] DTHaH§-2 §-98HA 4= et 22
Arthusit-gol glolA & Az qutgae g8 Al
T &, SRBC HAF 447t 28820 2 2X]7] vhga
9] Arthus 2h-3-& = (A [IF) 8 170 vl sl 2.3
2 37} 3ieh Al I #3 l2F 2ol Arthusihg
ul&3h gl

Table. 2. Effect of sound stress contact sensitivity to picryl chioride(TNCB) in mice.

Time of stress period@

Group relative to TNCB % Increase in ear thicknessP
sensitization
I 4 days before 218425
I 4 days after 38.7+49
i Unstressed (control) 472432

a : Micer were subjected to auditory stress as in footnote a of Table 1. All mice were sensitized by-40 ul of 25%
TNCB on the clipped abdominal skin on day 0 and challenged on day 6 by applying 10 ul of 1% TNCB to each
side of the right ear, On day 7, contact sensitivity was measured by ear thickness,

b : % Increase in ear thickness was calculated using the formula as in footnote b of Table 1. Each figure represents
the mean value of 5 micexSD. *p<0.01 as compared with unstressed control,

2. ZAE2ATF TNCBO| CHE M &N TIDIBIS0|
= g% A2F o4 2E vle} o] TNCB 7H2ta
Z=¥ TNCB A ¥ 4947} AE g Lo 247 vlea

o] F&A=iukgx SRBCo =3 DTHuE-Zoll A 2}
shAsR 2, o) 2F 9] 270 vl s fel sl s
ot
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Table. 3. Effect of Sound stress on hemaggiutinin(HA) formation to sheep red blood celis(SRBC) in mice.

Time of stress perioda

Group relative to SRBC HA titers( Log,)b
immunization
I 4 days before 4610.8*
)| 4 days after 58+1.1"
il Unstressed (control) 40108

a :Mice were subjected to auditory stress as in footnote a of Table, 1.
b : All mice were immunized ip with 1 ml of 10 % SRBC suspension and were assayed for HA titers at 7 days after
immunization, Each figure represents mean +SD from 5 mice *p<0.05 as compared with unstressed control,

3. 282 Ey A7} SRBCO| CHEH &HE Mo D|Xi= H2F(AME)ol vished 22 2E ke vpe2(A) T
qgt: 45 2edls) S YAl glol e TAZ7 % W I8 YL Fa8A Fhargc

Al AR A G 8 vl X E718 TF 8] et FA e
4 &91q] SRBCZ o}~ & Hodslr|d £ Hed 5o 4. 2ZAEH AT PVPO CHE SHE MO D|X|&=
tgiEd s vl2E 23452, 9F 7Yl A8 1 FA ] E4541 SRBColl tH @t galulg-g £+ 2
A 718 28k 2 AT A3 B o)A i upe) 7o) LEH A7 AFAZE A 4 Aoz ool FA

Table. 4. Effect of sound stress on antibody response to polyvinylpyrroridone(PVP) in mice.

Time of stress period@

Group relative to PVP Anti-PVP titers(Log,)b
immunization
1 4 days before Q
I 4 days after ¢
m Unstressed (control) 23404

a : Mice were subjected to auditory stress as in footnote a of Table, 1.

b : All mice were immunized with 0.25 »8 of PVP and bled on 7days after sensitization. Individual serum from each
bleedings was titrated by passive hemagglutination assay. Each figure represents mean +SD from 5 mice *p{
0.001 as compared with Unstressed control,

Table. 5. Effect of sound stress on the primary and secondary hemagglutinin{HA) response to sheep red blood cells
(SRBC) in mice.

Time of stress period@ HA titers(Log, )b
Group relative to SRBC -
immunization Primary Secondary
I 4 days before 46408 6.7£15*
I 4 days after 58+1.1" 98+1.8"
il Unstressed (control) 40408 57+1.2

a : Mice were subjected to the primary and secondary auditory stress at an intensity level of 82dB 4h per day
exposure for 4 days as in footnote a in Table, 1.

b : All mice were primary immunized ip with 1 ml of 10 % SRBC suspension at 0 day and were assayed for HA
at 7 days after immunization. All experimental groups of mice were exposed again to the secondary auditory
stressor at the same intensity an in the primary stress 4 days before or after the secondary immunization. The
secondary immunization was done to all groups of primed mice by intravenous injection of 0.25mi of 5 %SRBC
suspension at 46 days after the primary injection, and were assayed again for HA at 7 days after the secondary
injection, Each figure represents mean +SD from 5 mice. *p<0.01 as compared with unstressed control.
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v] 2| £ 43U PVPE £ g2 B8 20 2347 ol
2(ATY T3 Azl 2(AT )8 PVP
2 W3t J % 790 FA7E Y sQct 2 A
Al4F ol BE upo} o] 2Ea 2o 2247 v}
o) PVP #aldl32 a2 F3E de) Ao A5z
W& A= A= o] gt

a3 A A9l A2E

5 A2 AEa|AJ} SRBCO| CHEH ®M2xt &x|tSof
Ojxje Y& A5FA ®w ujs} o] SRBC =Y
AAIE) =€ 949 F(ADT) 497 o 343
LgaEd2o 2EARAE = F7HE S AL A
$2, Ala HY" oh2F oA £80] xEAFD
A2 W 23] Fol Fo3tA Folstddrt

Tabie. 6. Effect of sound stress on the primary and secondary antibody response to polyvinylpyrroridone(PVP) in

mice.
Time of stress period? Anti-PVP titerdd
Group relative to PVP
immunization Primary Secondary
I 4 days before 6.5+1.2
I 4 days after 68+1.1"
il Unstressed (control) 23404 45412

a : Mice were exposed to the stressor as in footnote a and b in Table. 5.

b : All mice were immunized ip with 0.254€ PVP, and were assayed for anti-PVP titers at 7 days after the prim-
ary injection, The secondary immunization was done by intravenous injection 0.25:8 PVP at 46 days after the
primary immunization, and were assayed again for antibody titers at 7 days after the secondary injection, Each

figure represents mean +SD from 5 mice, *p<0.001 as compared with unstressed control,

6. £ AE 3| AT} PVPO)| LH 3t M| 2%} SHx||620) D]
£ S8 Al £ & 2Ed26 95t gH7 Al
A=A G4 ER dA= e vH42E PVP=
A2 A Er) A B WA R £SAET 20 £54)
HAEY Aol RE vlolgo] Ev|EAE 2T

(AWZ) el A7l vlehed 25k S7} gt

1. &5 AE3| A7} Candida albicans Zrol| L5t o}
28| Mol 0iX= I8 : AF& QA7 A =&
HAF ol e 2B £ GAEd Lo X2 A7) 2, 3 vpe

Table. 7. Effect of sound stress on recovery of Candida albicans from spleen, liver and kidney in mice.

Time of stress period@

Recovery of C. albicans(CFU / organ)b

Group relative to infection from
Spleen Liver Kidney
I 4 days before 65 3.3x10° 33x10°
I 4 dyas after 50 24x10° 35x10°
m Unstressed (control) 73 34x10° 8.9x10?

a : Mice were subjected to auditory stress as in footnote a of Table 1, and stressed and unstressed mice were infe-

cted iv with 210" cells of Candida albicans,

b : Recovery was assayed by CFU /organ of individual mouse § days postinfection. Each figure represents mean

CFU from 3 mice,

L2258 v, 2 ) AAE HEst 2 Az vy
FATE A2k 2 A ATH AN B upet o)
AFZ(ATY TF)3 Az ZAbolo] HEH F4ol
X f-2 g Aol & BAY 4 sich

v.n1 &

A FAHASYYY} FAvIdEdgdoz 25
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3z, FAE43YL dy-Ee "y A3) SRBC 5ol
2, FAu ) =AHFYL FollA F21E Lipopolysacch-
aride A +F =+24 o PVP Sold (3§ %, 19
84 ; Lake et al, 1976). o] &2 T % B Y =19
Heddtd 715§ EASe EHo 2 e o] £53 YU
(31 & %, 1984 : Lake, et al, 1976 : Tochinai, 1976).
Az £ Ayl TY Bl =79 7|58 £43tax
SRBC¢} PVP§ A14-3} i}

2 Ayl vl¢25 SRBC =+ TNCBE 7HzH(
sensitization)d}7] A =& 7423 £ 497 Y 447
£go| %8¢ = SRBCell thdk DTH 4H3-(#1¥)
3 TNCBoll i@ A& 34ub-&(H28), & AZLFA
A3 o vt (Cell-mediated immunity ) o} A E 8l &0} =&
Al71A g2 NEzeb AT (AT )l vlsted o8
A4 5] g}, o] oh ubel 2 Arthustk-3-3 SRBCo) o &t
FANY A2 2ol v]5ted £Foll 2EA|F v}g2
o gteld dAld ez Fosgcf, 2 FulgAE
PVPeoll ol g &alul-g-2 SRBCol| i3t haut-g-ai=
242 PVPE vl$25 sl A 2 gy £ 284
Ed 2o 54711 PVPo) i § &aluk-go] A& 5=
#e Axz AAA A YK (A4E), o]t
& AFe 315(1985) ) Aol $EH o2 AXslge
A, Hill 5(1967) & 42| c}& Ale) 23] 3} stressors
2 W ghsl Y40 €] bovine serum albuminol] o gt
A FAUE§ LA AT w8ty en, Edwards
-5(1980) % Siegel(1980) % Al2jAtg]&ta g o] =%
3} ohg20] AP APt Lot H =l
& A Yol A 4-8o] SRBColl &t DTH ut-$-3} TNCB
o g AEFHANNSE AZAdGSS A3
A st et SRBCol i@ Arthus W35} 83 &4l
U2 2] g3 v AY 2 o4 FAHAE
ul, o]e} & AgA=+ SRBCel g DTH yh-g-3
WAl uk-g-o] of AwkatA (Inverse relationship) 7} 1-2-&
383 AlAlste AfAsEgR Alasigen, M
HEdhEo AZzAEY 37y JARPAE A
(£5% 5,1984), v (Bullock, 1974), - & ol =44
<1 (Palit, 1975) ¥ <3 kAl 2(Chandra, 1974) A=
P32 90, Lagrange s (1974) o)l osid AgAez s
%4 H v} glo) Folch$(1974) 2 482 EdA7 HE
u] % 4] 2 ] phytohemagglutinin(PHA ) o c gk o}4] .1
$k(blast transfromation) & &gt ¥ w8 o,
o]} HAGAHAL £ SAER AT u]FM Lo
Sl oA Al 2 (suppressor cells)®] =}E&4 (menbrane

characteristics) & ¥ 84| 7] =] 7|9l g A ez 2239
c}. Monjan §(1977) & wh-¥28 480 1-342F =43
= w] A4 2| Concanavalin A % Lipopolysaccharide
of tidt oAl XM} p8l5 A Fol dld HEEA o]
Zasgche wasgo

Anderson §(1979) & ¢l ol v]mA e A gsln
91+ echosonography 7+ SRBCeil i3}t AP A& oA
dobe Tl AgA4AE 2nsgch 2zle] £ AY
A Fele AF9 vt FA&4 30l SRBC
off gk w2 FA-GE £ 5t D4
FANAY B2 2o 2% v s o, FAu]
EA44d9 sl PVPel i3t Faut-gL of¢2E
PVPZ |37 4 £ | F £ 2 B8 Lo 224
714 AR 4" Ao, ol 4ol o3l
FAAE, G2 g =3 Bal o} 2} neurcendocrine
component (3}e)-§-, 1974 ; Riley, 1981)& 3l 7|2
glucocorticoid & F 7141 A (s, 1984, Kelley, 1980
; Kelso et al, 1984 : Nair et al, 1984) @ julge] =4
H Aolr, £ 50 gsliA AlellA Hu]E ojmEA o]
T =& BAlZo) Aoz #8317 =gl Hez
FEL 4+ UGt 2 A1AHL £ AguezE G 4
U, oz Fgsold HAeln Alasiglich

1 o} 8} 7] %] (immunological memory )& H o gt-§-2|
EAF9 shioln, 2 TAIE7} b} (Sepalaet
al, 1976 :Smith et al, 1984). Do &4 7| 2 & 5%
o A& Ze] olx:, 7|5 e] APH FEX U}
(Smith et al, 1984). & o 7ol 4 5}~ ¢] SRBCell s %t
719 4k-go] &5 2 E sl 2o ofsled Fof5hA] A=l
o, 53] £ &2 E8 A7 PVPo|| o @t A4 Aub3&
s AR 3 AA ALl EFatn AM2af FAES
< A= dl=ol st AAF FosAcH(M6R).
ol9} e Ay £gAEH A7 BAZY Fd5HE
AR stA B3 gut ohe) 238 2 715 $AAA
F& A2l 2y, 2 Z1de dod 2482 (Imm-
unoregulatory circuit)oll &eodstE Tl BAlZ 9] o}
(subpopulation) o} g5 (3teHF, 1984 . Ha et al, 197
3) Dz Rel vieks] ¥33s7) alFoll(Kelley, 1
980 ; 1980 : Nairetal, 1984). &4 3 7| A o] F3 =24
oz ge AFrt st ArEglct

Jenseng(19632 w}¢-28 £ 3o 342 =33
Vesicular stomatitis virus& 94121 & ol 3417}
A& 497 £8(83dB)ol =247 AAvl¢2d
vgte] vl Alupgo] ko, B AEH A x4
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A vhf2of vlo]2] g 3 F A7) 9 t)Zoj u)sled u)o]
22 7hodoll tisled o8 A4 e] AUk Rwalgic)

Chang5-(1965)-& 4.g-¢] interferon 4 A& ZHA X 7
2} 9] vesicular stomatitis viruse} o] njelzl A
of oidt FAPAL WA ggictn ¥ g
2 Aol A2 =) =] E(intracellular microorg-
anisms) ¢} 3z ATADG LA A DA
A+t A#al Calbicans2 v}$- A& 71edA]7]7] A =&
2 F 497 L5 22473, Rhvler2 i
v, 22 2 #@AE ARg AEsd 3 ey
C.albicans & i<} A Aot AfTa 2F7ol
2 AE ol oA Zol7t gileh, olet o] g
Ed o) ] 3le] upo] g 2ol hE 744 o] W 3tE ik
€ Jensen(1963) o A g Ao} Al=lel £ AYAAE
LA A ke, ol& APAEs} kgl Az
o2yl Y Aoz Aladc AR L A4
o}#28 480 =247" SRBC o TNCBe| it
AEZAHGutgo] A= e} SRBC eigh #1Y
A23k gAuk2e 23] d=3 Z51s59ic) SRBCH
A FANSHE g PVPo| gl &adge Al
2 g Ao AAEx de 2 A=Y
EYAE A2at A2 2802 F7) = o) 9hR
< AR AYAAE £ GLEH Lof A WA S
o] A= =2 qte| ohn Yol whet AAH 7 E F3
FAH 7= g A, 2 L AYAAE gz
32 9 w19 £ A7) A (control mechanism)e] ¥-3}3}-¢-
Al AFgEel, 2 7) A o] o} o 3LE AbgtEo| A &slw A wiQ
oAejrlx] AEE 2] 2EE 7] o Fo] 2 AE AT}
TAlgt 2e| L ks EA oL A WA AL e, o]
(1980)  Girdano5-(1979)¢] A A xo] £ 8- A&
Ao H3LE do 4 9lom GirdanoS(1979)-&
5ol =&5 F, o], Eute) PlE o] Ao
Fab ohiet Weke 44417k m 8.3 8ok Girdano
(1979) 2 £ & =AML FHPFe) 2 atsln
#Hzte] AA5) Bagcdn 2289 PrestonS(1
981) & B ae F R G KA A A, &7-811, 34
A, AEA A, dE), 54 JPF(AFAY 24 3
& 2R, B4, AE R A2 ), A" Je(E
A, wlkel A, FAS S A), AAH Fu(d
@, At o datae, pAAR), A (AN A
A2, Az, A4, AQEUE, 2L g5 S
2 € & 3o asded, FAE A5Y @ £ L
LB A7 k5 Y Aol PN e FHA 93 Y5

ks e8] A A19d A2z

#H J& & 7ol olsso} st Lok =Y 283
A3 JAE AN AFWURl FHe AT
(Hill 5, 1967 ; Folch% 1974 : Monjan % 1977 4 3}
f 5, 1985) yhell gl AAUv} £ 3—Hd-2k5 9}
LA QANE 2575 Y Y15 9o A&
€ £-HdY-Este) 4ERAE goz FHEAH
A A7 E4gd Folde dAta AEges a9
ZE ol Bl IR e g £ 2—HA-71 59l 435
BA L] ARAAE dotry] 8] YabA FzdFE £ S
—Hooll N A7 s Bgtem &35 dodste] FHA
Al A ste] vl Eztdol g REdy o YAsAA
gl #a} olz o8 7hx] Rrbe o A 3 (autoimmune
disease) 5 vl %3 WA AG, Ar)o)A), F4o)A), F¢
Y Y8, 22 FAL A A YF(AIDS) 5o} 25l
7] agoll ol #AE 5Tl £ E&-HHY-7F 9
ABBAE ol AL Fodtelztn 5o o
oldlE FX FAHAL 4 deelzn Atas gk

V.2 8

£50] C57 BL /6 =}-¢-29] FHol24 &7 F4
vj o] E4] g 4loll 3t A4 H A EA Hdh-go] o)H
© G ol gt Aol
ul$2E JH5tr] A, me Hd 3 4970 =i 447
83dBe] 4 gof =23 % weopd¥-7(SRBC), polyv-
inylpyrrolidone (PVP), =¥ Picryl chloride(TNCB)
ol gt A1ak = M2 Hdurse 4935t
vh$2E 4 go 2484719 SRBCH| =3 x| 34 7}
04E-g-3 TNCBoll &t 4 &4 2l dh-§-2 o 2ep$-20
H) 3}ed @] 3] o A=) gl ok 221}, SRBCo el 3k A1 2y
A2 HFGAH A0S d Zoll vlsted WA 3] Zotelg
=}, SRBCell ® & #alwt-g-7+ 2e], PVPd =4t A1
A A A A45A 2 Axz gAY}
ERAE, A2at £SAEHAE W upg29 PVP
o A A2 4§ WAAAH v}S201 A1A FA
ZRF 4690l H2al A 2AE Vo] WA Zr)s
SAct. n}¢2~ 9] Candida albicanse] o) &F 744 & 2A
Y AN LgAE 2o 9sle] Wsks)Al gigt
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— Abstract -

Effect of Sound Stress on
Immune Response

Kim, Kum Jaé*

This study was undertaken to assess the effect of
sound stress on humoral and cellular immune responses
to thymus-dependent and independent antigens in
mice. After mice were exposed to 4 hr daily sound
stessors(83dB) for 4 days before or after immunization,
the primary and /or secondary immune response to
sheep red blood cells(SRBC), polyvinylpyrroridone(
PVP) or picryl chloride(TNCB) were assayed.

When mice were exposed to sound stressor before
or after immunization, delayed-type hypersensitivity
reaction and contact sensitivity to TNCB was remar-
kably depressed compared with those of the unstressed
control mice,

However, the primary and secondary hemagglutinin
response of the stresed mice to SRBC showed a pro-
nounced increase compared with that of the unstressed
mice, In contrast to antibody response to SRBC, the
primary antibody response of the stressed mic to PVP
was almost not detected. surprisingly, the secondary
antibody response to PVP of the mice receiving the
secondary sound stress was markedly increased when
the immune-depressed mice received the secondary
immunization with PVP at 46 days after the primary
immunization. The susceptibility of mice to intraven-
oulsy infected Candida albicans was not changed by
the sound stress,

* Jeonbuk National University, Medical College, Nursing
Department,
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