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— Abstract —

A Study on Health Hazards of Cold Exposed Workers

Ho-Chu Park’, Seol-Mi Jung®, Deog-Hwan Moon’,
Jong-Tae Lee’, Dae-Hwan Kim®’, Jung-Ho Kim®, Jae-il Choi®,
Yong-Shik Hwang®, Yong-Hee Lee’, Chae-Un Leé’

Department of Industrial Medicine, Pusan Paik Hospital, Inje University’,
Graduate School of Public Health, Inje University’, Department of Preventive Medicine,
College of Medicine and Institute of Industrial Medicine, Inje University’

In order to evaluate the status of cold exposure and its health hazards of workers at
cold storage workplaces and to provide basic data for effective health care, the author
measured core temperature and also observed clinical symptoms and signs, past and pre-
sent history, and general health examination data on 99 cold exposed workers for expo-
sure group and 96 non-exposed workers for control group working at 2 food refrigerating
companies in Pusan area from January 6, 1998 to February 24, 1998.

The results were as follows : .

1. There was statistically significant difference in water intake between the exposure
and control group and increased urine volume, urine frequency in exposure group
without statistically significant difference.

2. Past and present illness in exposure group were hypertension (18.2%). hepatopa-
thy(8.1%), gastro-intestinal disease(7.1%), arthritis (4.0%), intervertebral disc her-
niation(4.0%), and so on, and hypertension, arthritis was statistically significant
difference compared to control group.

3. Symptoms in exposure group were fatigue(89.9%), headache (64.6%), drowsy(63.6%),
neck stiffness(59.6%). excessive food intake (59.6%), general weakness(58.6%).
hunger(58.6%), numbness(54.5%), and so on, and there was statistically significant
difference between the exposure and control group except fatigue, drowsy.



4. As results of clinical test abnormality rate of the systolic, diastolic blood pressure
and electrocardiogram were significantly higher in exposed group than control.

5. Core temperature in exposure group was statistically significantly lower than control
group and the highest statistically significant inverse correlation with the working
hours and working frequency of daily mean cold storage.

As above results, the author suggested that the further studies should be conducted to

evaluate the health status of workers about chronic health effects in cold workplaces and
to establish effective health care methods for them.
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Table 1. Comparison of temperature in workplace

A F 7o) floll ol oAl E3 skt
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ZAZRA] A4 FAXEE 19989 24
49 AP ZAL Bt e, WERD ke VA =23
4 (control room)ell 4x]=le] 3l= Temperature
& Cap. Control Panel (Nissin, Japan, 1971)
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FE X LEAR £EE ZAET
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EAAgE SPSS Windows Version 6.0 7
Z2OWE o] &3t MEEy HF 2 EFHAES
e, WFEY dBARHE At dun
A %4 (Pearson’ s correlation)& stden, 5 3
@7k vlwolli= Student’ s t-testE A A&}
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AT, APEA LxE 20~23C, ANEFE 11~
16TE ZAMES T
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Table 2001419} o] HA AMNPA= E23
999, tiE&T 96'8olUn, FEIe A @xb 87
H(87.9%), A& 129 (12.1%)01R e, g9
735 AR 82%(85.4%), A 147 (14.6%)9 ¥
EE HIT ol89 d¥d R¥Re aF dix
T 55 407t 2 378(37.4%), 347 (35.4%) 2
g7 2 EXE EYJon, F I dEn
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Temperature(T)

Group Workplace Measuring point
Low High M=£SD
Exposure group Cold storage 6 -35 23 -29+8.49
Control grou Office 10 20 23 21.5x2.12
rol group Working area 12 1 16 14.5+4.95




Table 2. General characteristics in each group

Table 2. Continued

. Exposure Control g . Exposure Control
Variables group(n=99) group(n=96) P-valve Variables group(n=99) groupn=96) Prvalue
Age 0.599 Coffee intake(cup/day) 0.143
~ 29 2(2.0) 2(2.1) No 22(22.2) 10(10.4)
30 ~ 39 29(29.3) 32(33.3) 1~2 45(45.5) 51(53.1)
40 ~ 49 37(37.4) 34(35.4) 3~4 28(28.3) 31(32.3)
50 ~ 31(31.3) 28(29.2) 5~ 4(4.0) 4(4.2)
”
M£SD 44378 40478 0.697 Water intake(cup/200ml) 0.011

Gender 0.615 ~3 16(16.2) 29(30.2)

Man 87(87.9) 82(85.4) 4~6 60(60.6) 53(55.2)
Woman 12(12.1) 14(14.6) 7~9 19(19.2) 13(13.5)

Education(years) 0.000 10~ 4(4.0 1(1.0)

~ 6 24(24.2) 8(8.3) Urine output(ml/day) 0.066
7~9 34(34.3) 22(22.9) ~ 999 12(12.D 19(19.8)
10 ~ 41(41.9) 66(68.8) 1000 ~ 1499 38(38.4) 37(38.5)
. 1500 ~ 1799 6(6.1) 12(12.5)

1 .

R 6 a6 0.1 1800 ~ $BUsL  2809.2)

Married 93(93.9) 93(96.9) MxSD 1520£527 14131546 0.163

Smoking 0.998 Voiding frequency(time/day) 0.100

~ 4 19(19.2) 25(26.0)
Smoker 68(68.7) 58(60.4)
5~6 62(62.6) 58(60.4)
Ex-smoker 8(8.1) 12(12.5)
Never 23(23.2)  26(27.1) T~8 (2. 12025
‘ ' 9 ~ 6(6.1) 1(L.0)
Drinking 0.225 ( ) %
Drinker 7A(14.7)  67(69.8) n
Ex-drinker 11(11.D 7(7.3)

Stress 0287  EAMoEE fsl Wz weFEe] B
Yes 22(2.2) 15058 2(P0.0), AEAHY BXE T I fold
Sometimes 58(58.6) 77(80.2) - o _

A o=alol Aow
No 19(19.2) 4(4.2) aol7t fAen, FAH u—r?fH Az F8
Z3h 22 SARCE FF Aolg RolA

Regular exercise 0.073 PRPN
Yes 5(5.1) 8(8.3) ‘g;ﬁﬁ%ﬂﬁg s AD 8T D UES 2
Sometimes 32(32.3) 40417 - =T ° ° x v
No 62(62.6) 48(50.0) W R AT AEs ZzFe A% 463 603

g, g A fuz] 0, 20

Satisfaction to job 0.746 fO.f%), 07 9 el (};9 0(12'24) N ]S{%.TT_ :E
Moderate 64(64.6)  66(68.8) (30.2%)°] oz Zgo] T vlg $AH
No 9(9.1) 8(8.3) oz FoatA Bkeh(P(0.05).

Salt intake 0.486 _9_%1'0: %EEQ’] 75]'?' 18001111 OVE}(\’_} '_J_LO] 43%1
Not well salted  12(12.1)  12(12.5) (43.4%) . 1500ml #1%Fel o] 387(38.4%)91 <
Moderate 62(62.6) 65(67.7) o2 tzF 1500ml vI%t 37%(38.5%). 1800ml
Salty 2@y 19098 ol4 28%(29.2%)¢ &7 tlzg Bgow, d %

( Y % # g% EZF 1520£527Tml, WET 1413+
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2, 8% Ha Ve 19.2+429 5351929 1
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flo
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4. Z23} =2l 2pH U SxyH

A ZAMNAAZE B @R o 87) Bol| A
Aere AW viasiey, 279 A9 ¥t
18.2%, It3AY 8.1%, A-224% 7.1%, F3}
B EEF 4.0%, B4Y 4.0% 59 £olon,
Wz 29 f-AAAY 10.4%, A
7.3%, 9839 5.2%, 2-F4A A% 3.1%, v
57148 2.1% F9 &oldn ERFo| iz

Hla]l 2 (P<0.0D)2 -G (P0.05) ¥ao] &
ol &tA EATH(Table 4).

Table 3. Work-related characteristics in each group

. Exposure Control
P_
Variables group(n=99) group(n=96) value
Tenure(years) 0.575
~ 4 27(27.3) 23(24.0)
5~9 15(15.2) 27(28.1)
10 ~ 57(57.6) 46(47.9)
M+SD 10.8+6.6 9.4+5.8 0.110
Daily working duration(hours) 0.145
~8 47(47.5) 35(36.5)
9 ~ 10 44(44.4) 51(53.1)
11 ~ 8(8.1) 10(10.4)
Shift operation 0.446
Yes 3(3.0) 5(5.2)
No 96(97.0) 91(94.8)
Protector
Yes 5(5.1)
Sometimes 22(22.2)
No 72(72.7)
Protective clothes
Yes 61(61.6)
Sometimes 28(28.3)
No 10(10.1)

Working frequency at cold
storage site(time/day)

~ 50 93(93.9)
51 ~ 100 3(3.0)
101 ~ 150 2(2.0)
151 ~ 1(1.0)
M=8D 19.2+29.5
Working time at once(min/time)
~ 10 75(75.8)
11~ 20 11(11.1)
21 ~ 30 7(7.1)
31 ~ 40 2(2.0)
41 ~ 50 0€0.0)
51 ~ 4(4.0)
M+SD 11.2+13.5

Mean daily working hours(min/day)
MxSD 116.9%126.8

( )%



Table 4. Past medical history and present illness

Disease Exposure group(n=99) Control group(n=96) P-value
Hypertension 18(18.2) 1(1.0) 0.000
Diabetes mellitus 3(3.00 1(1.0) 0.330
Hepatopathy 8(8.1) 7(7.3) 0.837
Acute hepatitis 4(4.0) 5(5.2) 0.699
Arthritis 4(4.0) 11.0) 0.023
Intervertebral disc herniation 4(4.0) 22.1) 0.431
Gastro-intestinal disease (7. 1) 10(10.4) 0.410
Heart disease 0(0.0) 1(1.0) 0.311
Cerebrovascular disease 1(1.0) 000.0) 0.326
Malignant tumor 1(1.0) 0(0.0) 0.326
Urinary disorder 11.0) 2(2.1) 0.545
Musculo-skeletal disease 1(1.0) 33.1) 0.300
Anemia 1(1.0) 0(0.0) 0.326
Thyroid disease 1(1.0) 00.0) 0.326
Others 2(2.0) 6(6.3) 0.138
C Y%

AA ZARNEAES] 3573L Table 59 Zo
o, Z279 7+ M2 89.9%, 7% 64.6%, 4
63.6%, 237733 59.6%, AAtF #tt 59.6%, F
H3 58.6% &9 o, dzxTe Ay Hz
82.3%, &9 53.1%, ANAAR 47.9%, %
46.9%, A% 42.7%, FHZ 41.7% T w°l
Aow, e S BAYNE gloix Zz
o] tiEatel BlE) AR fofa wu%d
& 7 FER, 8% AR, 8L, ue,
7%, 713, FEHS Aok o, @y 3
AFAIR - o] ATHPX0. 05).

6. FRTI cixao| AstHAl

T 27 9474 23kE Table 6-1, 6-2, 6-3
7 Zomn AST, ALT, r-GTP HFFAE Z2
T RT3 o3t 2ol & HolA| gk =
FERA Y} IGE T 23] $-98 2pol7} gldle
Y, F Fu2HEXAM ZFzFo] 174.1%
21.6mg/d12 dlZF 165.6+23.0mg/dlEc} A
skeH(P(0.01, Table 6-1).

2P ME 8 pHYY EE2F 6.5+0.508
2T 6.8+0.65 FAHCZ {23 Aolrl UA
1(P€0.01), 8o x = ZB2 AT + ++ o)A

o] Ztz} 1.0%, 2.0%Z Jstovt ¥ #7tol #2913
Aol fislen, 87 2 Ao E ¥ o)}
AR HTable 6-2).

T T e A& vimsE B HiE 5%
7V g2 FET 127.8+16.3mmHg, ET
119.4+15 3mmHgolRen], " ojgr] dgte
Z2F 84.1+11.3mmHg, WEF 78.1%
11.5mmHg2A Z233 Z2FE7] $£%7) 2 o]
27] o] EAF R o3 lojE Hyn Z2
oA =:A IRoHEK0.01).

TF 404 o]/Fe] AFelA Rt HAABHE AA e
M HBZeRE U2 A9t F27 15.9%, Oz
T 1.8%2 ZT2aoAA HALE EUoh
(P£0.01).

e, F5 XA A% 2 uvx vadMe F
ol ApolE Koz gkt (Table 6-3).

7. ZRTI tIETO| MRS

Table 7& A%AlS 23258 TR 1ol
E27d Y2FL Maw 2o EFzze 4%
35.5~35.9C7}F 419 (41.4%) 2.2 714 sk, o
278 A$E 36.0~36.4C7F 4478(45.8%)2.8
7V Bkedl, 35CE AFsld 34.0~35.4¢C
EXE BY Z27o] 307 (30.3%), tizTo] 24
(2.1%) 22 % 23] Aol7k 4 & & Ak



Table 5. Positive frequency of symptoms in each group

Symptom Exposure group(n=99) Control group(n=96) P-value
Headache 64(64.6) 45(46.9) 0.012
Anorexia 31(31.3) 31(32.3) 0.884
Fatigue 89(89.9) 79(82.3) 0.125
General weakness 58(58.6) 40(41.7) 0.018
Drowsy 63(63.6) 51(53.1) 0.138
Dimness 19(19.2) 22(22.9) 0.526
Nervousness 47(47.5) 46(47.9) 0.951
Excitement 30(30.3) 40(41.7) 0.099
Nightmare 13(13.1) 16(16.7) 0.490
Delusion 2(2.0) 5(5.2) 0.234
Tremor 20(20.2) 14(14.6) 0.304
Writing difficulty 4(4.0) 2(2.1) 0.431
Arthralgia 39(39.4) 30(31.3) 0.237
Back pain 29(29.3) 13(13.5) 0.007
Myalgia 49(49.5) 37(38.5) 0.125
Muscle stiffness 18(18.2) 12(12.5) 0.274
Walking disturbance 4(4.0) 6(6.3) 0.487
Neck stiffness 59(59.6) 37(38.9) 0.004
Hunger 56(56.6) 24(25.0) 0.000
Polyuria 45(45.5) 16(16.7) 0.000
Urinary frequency 37(37.4) 28(29.2) 0.226
Dizziness 48(48.5) 23(24.0) 0.000
Cough 50(50.5) 23(24.0) 0.000
Eye strain 35(35.4) 29(30.2) 0.447
Excessive water intake 49(49.5) 26(27.1) 0.001
Excessive food intake 59(59.6) 31(32.3) 0.000
Weight change 20(20.2) 17Q7.7) 0.659
Itching 25(25.3) 18(18.8) 0.276
Shivering 16(16.2) 15(15.6) 0.919
Amnesia 46(46.5) 41(42.7) 0.600
Edema of the feet 11(11.1) 9(9.4) 0.691
Redness, erythema 33(33.3) 9(9.4) 0.000
Numbness 54(54.5) 22(22.9) 0.000
Indigestion 29(29.3) 34(35.4) 0.363
( )%

HHA L& HlaelME F2F 35.7+0.4%¢C, iz
T 36.3%0.4CE E23I tjR23b] 0.6CHE
Aol7b wow, Zage Aol FAHCR fros)
Al EITHPC0.01).

8. ZREe| 24 gt

FRIA YEga
7] AUBAENE

83 2t

o ¥ 3 WSy 29003 A e 4d
AE B Hge AdE vgder £ uied A
AgE 0.2720.2 ko) A#aAA 7} AR (PL0.05).
a9 F%7) "SE 0.2379 ol¢k] % 0.234%% %
o) FABAE HAT(P0.05).

WEdn 2438 Fode ARA L] 0.67108
AL AHBAE HYow EARCRE §9
A cHP(0.01).

ShEEE WERR IRARS ARAS -0.672
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Table 6-1. Hematology findings of the subjects

Item Exposure group(M+SD) Control group(M=*SD) P-value
AST (1U/L) 42.4%60.5 41.6+54.2 0.928
ALT (IU/L) 43.1+67.5 49.3+91.9 0.594
y-GTP (U/L) 48.7+84.3 34.0+43.1 0.128
Hemoglobin (g/d!) 14.3+0.4 14.4+0.4 0.238
Glucose (mg/d!) 101.8+22.4 99.4+22.1 0.450
Total cholesterol (mg/dl) 174.1+21.6 165.6+23.0 0.009
AST : Aspartate aminotransferase
ALT : Alanine aminotransferase
7-GTP : Gamma-glutamyl transpeptidase
Table 6-2. Urinary findings
Item Exposure group(n=99) Control group(n=96) P-value
Glucose 0.581
- 97(98.0) 95(99.0)
+ 0€0.0) 0€0.0)
++~ 2(2.0) 1(1.0)
Protein 0.099
- 96(97.0) 96(100)
+ 1(1.0) 0(0.0)
++~ 2(2.0) 0(0.0)
Occult blood 0.326
- 98(99.0) 96(100)
+ 0(0.0) 0(0.0}
++~ 1{(1.0) 0€0.0)
pH 0.000
M=8D 6.5+0.5 6.8+0.6
( )%
2 ARASH A3 S F@ABAS ddx
(P€0.01), =3 Adxel wAAd, 571 8 5% a E

T ¥ ABBAE BHgon A#RALe Z
0.286, 0.2312 EAZHc= Ho3tArtHP(0.05).
ZH 8 pHeE -0.21828 &9 ARAAS B2y
tH(P(0.05).

agte] 8%, 2WRS Sl AvALs Lo 4
#BAE BAOKP0.05), 252 B FAYe

g, AAE o] § o Mesute) #ACN &
AR SZ Fo3 FUAAE A HolA] &drt,

2xF o A ¥ WAL FHH 8
°J°ﬂ o] o]l 2AHD JYe e A2 1
¢ B At A¥HY gAY T, 1993
Adolph, 1950; Baron &, 1991. Fregly, 1954;
Fregly &, 1989: Fregly®} Papanek, 1989:
Fregly %. 1991: Gilson, 1950: Shechtman
F. 1990: Shechtman %, 1991: Van Bergen
g, 1991). zejd, ¥Edn Aoz Qg Q¥
gagargio] ZRAe] WA nAs FgFolt 2



Table 6-3. Clinical findings

Item Exposure group(n=99) Control group(n=96) P-value
Blood pressure(mmHg)

Systolic pressure(M=+SD) 127.84+16.3 119.4+15.3 0.000
Diastolic pressure(M+SD) 84.1+11.3 78.1x£11.5 0.000
Obesity index(%) 0.502

~ 109 67(67.7) 60(62.5)

110 ~ 119 29(29.3) 33(34.4)

120 ~ 3(3.0) 3(3.1)
Electrocardiogram(n=120) 0.007

Normal 53(84.1) 56(98.2)

Abnormal 10(15.9) 1(1.8)
Chest radiography

Normal 99(100) 96(100)

Abnormal 0 0

Body weight
* QObesity index(%) = x 100
(Height-100) X0.9

( )1 %

Table 7. Core temperature in each group.

Core temperature Exposure group Control group

(t) (n=99) (n=96)
34.0 ~ 34.4 2(2.0) 000.0)
34.5 ~ 34.9 2(2.0) 0(0.0)
35.0 ~ 35.4 26(26.3) 2(1.1)
35,5~ 35.9 41(41.4) 19(19.8)
36.0 ~ 36.4 25(25.3) 44(45.8)
36.5 ~ 36.9 3(3.0) 27(28.1)
37.0 ~ 37.4 000.0) 4(4.2)
M+SD* 35.7+0.4 36.3+0.4
Range 34.1 ~ 36.7 352~ 37.2
* P =0.000
( ) %

i, A8 FohEg e dalMe A AF
7b A Folw, nFd BAlT ol do} qlo]
AR B3 A Aoh(e]dE, 1998). BH2%
7b AE QA ALHES et AgEd o
ASPLFE e He, 59 I =59

Wel dHARE JS7M7Ia, AR ERSBFS 4
AA duge] dojute AXHAS Y ¥ ol
ot d&EdE 4 dodlE RYE AYATER
ARE HeElsiAl 2A4IHAF3], 1988 =5
A, 1991: Guyton, 1996: Mitchell # Labum,
1985). ol AR H{H i 9FAY dud
Zg-0o] A &S FVMA AARNAN TERRE Yo
& AL oA YDA wdzzAd
He defo] Fu2 ute} s Eol & @ AR 77t
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AR S w2l B350 2A BN G& wol A
AFE o]FAIIE FES& (AT, 1988
Guyton, 1996). ¥t olje} 42 %7} YJALx
(critical temperature) ©l3l7} g% Baa =3
Toge AX2dE # & gloernz ¥ (shiver-
ing)e ¥oA ZHAAY HANFE FMIE
38k A4S dvhm geiA UTHAFE), 1988:
o3l 1995; =74, 1991; Guyton, 1996:
Mitchell 3 Labum, 1985).
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%, 71E, ©Blo]E4l(thyroxine)o[yt ol=glddl
(adrenaline)® #H|gzl, A2 WA= J71
T ggo] oA AGAAe] FvketA EoHAT
3, 1988; oj¥3 1995: Guyton, 1996:
Mitchell® Labum, 1985).

Ay B A7 Ao g JdAstAde
22k AR E V2R e M= A
Atell Al HE 40M] o]/de] dHW tider HAIRY]
w ol HA 2RAE AR BMER] Rt
T FAEY 9 QAHAETAAA n¥E R =
At S AEARE DY SRAIUEA], I
gopeldl WEAn 258 A ¥gto] et
Ao daiAe ARzt ofeler, AWM

AL AA 8.8 FHF AT ‘4@3’?°i o]
2lgo] o] MEZAM] 80| kel Fg 7Isist
EE 7] wiiol Fgx=rt Holxivin 5'—‘4 o]
3 Ze Aol Ju v, ARLEE PR
7v A, ’3%7510& A de) AeEa glev
(7538, 1988), £ A7oAe A nubA A
g A48l 3}%%01] 2859 Z22AE9 3‘1}—5_’_—
=8 SHesed, 53] 13 AR o
£o) A=y, HAIN AR E &7 5%4 753—4
A 5 A8 FHECl JernE 23 22AES W
%ﬁi g A2Foe AFLERY uR:E
o g4slew it

melr & Aol AAz ol FAES vna
B oika EAdd glo] Z2o] AWBlS, 8%
9] F7HE BRIy fodt Aolw AR FF A
F g ZagoA {ol3A Bsil ©]AH& Baron
(1991 0] A& Jgor AxE Yt g A
2 AREY AN FEAEE 5T FEAAY
F7t 8% 7 5o AAE BRPdu R,
Fregly (1954)% n¥etHd] iz 53 2x9 o
g dAgelA FEAA, SA44 SV v
Baatgot. AT B AT E FEAH S
Fog 2ol7t Y Ao FAEAR, 8F U}
T F2TONA ot F7HE Hiou BAKoR
frejgt atol= gle ez ZAMERUY, &, 87
A 8ol FEE v F Je AYG 9§ A
FHH M T F3hol Aol7h gL}

Uoe 8 ZAMNAEREY d45Y A
Za2io] 49 927} 89.9%% M =skew,

ﬂ"

5 64.6%, 9 63.6%, AEAA 9 A o
59.6%, ¥H7t 58.6%, FEZ 56.6%, AAAH
54.5% &9 £olAn %, T FHY 8%,
AR7AA, tw, @Y%F, 713, l"?"\‘i A I, g
2, g W, ARAE Bl dolA FHRto]
izt vlE fefshAl et

g 2T 2T 34 F @AWY vl
A E2de A% n¥t18.2%, A% 8.1%,
A-ABAT 7.1%, FUH EE2F 4.0%. THEY
4.0%2 Uz 9-FB4dE 10.4%, FAE
7.3%, H#A3E 5.2%, S-FAAAE 3.1%9 &
7 Aozl A olF YT AALL fo
ol & Bk, olg 3 Ae o]F5(1998)9] WA
Ao Aol FHABBAEE AT AFRA
o FAH B ALY A4S v & o “\"‘L
g BAch ey AA dERF-el 43 i
= AR (753, 1988 o|*3], 1995. Guyton
1996: Mitchell® Labum, 1985) 22 3te A
ek Ao, B Fo| Alva e,
B 2AM e 2223 dezedd {3 Aels
AAEA @kt Gilson(1950)9] FEAAS 53
AL A g #Ag AT ot we] R
R, Bl Ak e # ZAMA e F
2T 2ol el 2Fe AL fd Ao
7F VA it oA diFwed Slo] Ak S=
AL GAIZE A Adste §AH 5o R A%
FFo] o] At Aol7t GIAW Aoz F59
b Eg 332 AEHARE &7 vHE §
Qoo FE, 1998 274, 1991), B 744
= A ZEAES 43 R HAHM F o
ol Aol7t fle Aoz vUsted, % o 978
g ol & FAIQl A A}, 53| AAAY, €71
Z 75 TN 8L 29 AL Fajd) dig 9
A gz atlAdAY AFe2 G2EHe
%, AN dHAZE IR, AHREEEE
ZaA71e A (Adolph, 19500 Fregly &
1977: Leblanc ¥, 1982: Leduc, 1961)oA] gt
AR Reg FHAY, I FEATY Ok, T84
# #}, o4 (Baron %, 1991 Broekkamp$t
Van Rossum, 1972: Shechtman &, 1990)°lA
Zg2 70| 2Ty $4 3480 g3t oA
SEAHAA A2Hg Aoz aF HF F



BAH7 20 a stdEd (Baron 5, 1991;
Fregly, 1954: Fregly &, 1991: Sanger, 1983:
Shechtman %, 1991; Van Bergen &, 1992),
AAAMT gFefol]l A-gste hatabg ol vlssitin
Rojm AZEEZ A8 A4 £E&o] FrIER
HAkEe] F7lkshe AAReM AR2e] AR YA O
ZERt FE4E ¢ gol 7ivn BT,
1988; o]® 3] 1995: Guyton, 1996: Fregly %.
1977: Leblanc &, 1982: Leduc, 1961: Mit-
chell® Labum, 1985; Shechtman %, 1990).
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oA vt Aol REvin e, Fregly
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(1989), Selye (1944)28]x Shechtman %
(199D = 9] S718 B}, o]F5(1998)9]
Ao &8 Yzo o3t mE]t, ¢EU|EFo
A = Qlvhe W83 dAEkH Y

B oA A4 AR, 27 g2ed
o ABAL AT F HE 2EH2E o
dA AST, ALTe Ael7} 3le A2 AAHAL
Y, BAd o=z Fo3 Aozt g%, »-GTP%E &
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27} 27 AEEe] ATt

ARG E & pHY BAF 2 fofd Ao
7} Jed, Ez2go] YzFr it ojig
W22 AT A A slelR v B
2% 5(1993)8] AT ALz HAF A FE
AH wrgo] FAHn(Fregly 5, 1991) 3414
A Bd-dA L HiAA BEA SR A YE
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i Y (Fregly 5. 1991: Van Bergen ¥,
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kol At 57, ol Y RFeM £
2ol #o8A EUT. ol BEHIS 5T
Baron §(1991)9] AL QA dd<se A7)
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2 FEHa glen, dd-dALdl-d=AHE
(renin- angiotensin-aldosterone)Zl (Cowley,
1992: Di Bona, 1991: Light &, 1983) &3], &
FAAAE Afsle Hgol #-EH Ug ozt
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1991; Shechtman %, 1991). W EZ oA
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