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¥ dF% Ex post facto designo 2 A4F74 44
Y nE: norepinéphrine, cortisol, renin, AHA &
29 Mk ¢otis] A JuF xE EARAT.

1. A >3

Are 24 Agol AZs e A48 e A4 A
tE A 30% ojule] e xE AHHAHAT. Wi(day
cuty) AgAde 4 849 ¥ 34, Z2w(evening
duty)® 2.3 34k o% 94, wul(night duty)e &
32928 2 g 24 84 A7 Axdgeth v
it dgEE £979 . AZE A45TH 39
A Bt e

¥ 13¢) 50mle FAuE AYsdger Hn &
A AAg F 4°Cel 2R An FADH AFA2
A &3 R % AR g4 2FEF, F
A dEsA 2gHq &4 A43F . Radioim-
nwnoassay o 93 24L& A& -70°Cd =
38t AFD oW o] FA s

2. k9 ¥4
- 7}. Chemical Assay
- 28 BatAq £4L A=A e XFd EA
-5 29 3449 e 2dE §9¢ /Y
A AT w9 HgH 4 F ATH 9F
£-9] A ®7+ H& creatinined 0.04M Picric acids}t
0.775N NaOH& 3: 19 g2 4o =& alkaline

A2 TEA Al6d A 35

picrie acid solutiong& =ukEo] W4zl F(Phillips
1944), spectrophotometryo] <] & spectrums) specific
wave length(495nm)e}4] FHEE &A=z o]& ¥
E5A% vlzdtd FEF A439} Sodiums} Po-
tassium® &4 .2 flame photometry(Beckman Klina
Flame)o] 9J8l4c}. & propane gasg o] £3 EF o
2 944 dehd 424 sodium e 591nmel A, pota-
ssium-& 768nmol A detectorzt o) & A 3] vy
g 2EFAF w2y FEE A A8 4% 5 Chloride
= silvers} w83l AAHE AgCly o4& specific
electrodes} 74X she] AP BA}E UHE o] L%
Buchler digital chloridometerE- A}-£3}% 25 osmo-
larity+ Advenced InstrumentA}2] freezing point
depressiong o] &8 osmometer 2. & 4314 .

X & norepinephrines] 24 & Anton and Sayre
(1962) 9} Diamant and Byers(1975)¢] & & aluminum
oxidetrihydroxyindole methode] 9jstgcl. = A A
£9 A FExF norepinephrine stabilizeA) 7] 7] §
8 6N HCI 200ul% mjg Y& xL7lo] 20mis) 3
£ AAdQ . o]F 12mle xA 5E polypropylene
Ag A ¢z 70% perchloric acid (HCI O,)& 0.4N
A st S84 4 oS 3,000rpme 2 4°Co] A
1087 94 £2835to, @4 A phosphate, chromogenic
substance® A Astgt}. i % norepinephrined] -
4 & 1) norepinephrined] &2}, 2) trihydroxyindole
29 A%, 3) fluorescence &4 ABA=Z 4}
AW A A & norepinephrined extrationd 7] & =
Al 2 nylon meshr} £ 35 columnel aluminum oxide
00mgs ¥ ¥, 3 3% FFF 3mlz 23, 28z
t}4] EDTA (ethylene diaminetetraacetate)-KH, PO,
49 (pH 8.40) 3mli% 23¢} AH FFXF oL 54
#& 3% 52 Adggdd. 98l =AR5E ¥4
o] EDTA-KH, PO, &9 Iml% alumina columne] ¥
gor, A% 10mlE ¢ 8 443 FHhes
819 &, aluminae] £3] & norepinephrine ] &9
42 FEEAL AAFNY A4 R 3R FHFER 3%
3 A A s oHF column W FEE AAG
0.5N acetic acid 1.2ml& o] norepinephrineg
elutionX] v A =2 trihydroxyindoleyt$8 9o
e FA 2 1.0mle] elutes] 10% potassium phosp-
hate buffer (KH; PO,) 350ml& A7 st EFH F
20°Coll 4] 387} incubationd}le] trihydroxyindoleo]
A H=E gl o8 reducing-tautomerizing 8-
(1.25 per cent W/V sodium sulfite(Na, SOs), 2.50
per cent W/V EDTA-Na,-2H;0, in 2.5N NaOH)
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500ml% A 7}3te] indolewt$g ARH F 50°ColA
10£ 7 incubationdts] ¥ s}o] 2 vVEHuESE 3o
Standard solution® internal standard$} external
standard & $4) 3} o}, Internal standards: recovary
ratiof Ast=d 42§ Ao 2 alumina columnef A
extractionA] 7| & FA ] HE A5 L FAHozn
485k AdA 2Aql spectrofluorometry= ice
bath chillingA]7) A 2& 158 oo &F3ig .
‘Spectrofluorometry += Farraud spectrofluorometer
MK & o] 43929, Xenonlamp spectrum®] spe-
cific wave length(exitatin length: 385nm, emission
wave length: 485nm)of A Y Fx & A Fle] o] & &
345 vl aF F recovary ratiog TId FEE
3A3t4ch. oj# internal standard®] recovary ratio
+ 30.5~60.0%% o

1}. Radioimmunoassay

Radioimmunoassay+ 4 %9 32 2% AFs=d
A4sE A9 yiez A5 P T2EH A
Fale AL o4 AP gold. F BAAd T4
V42 lablingA 7] 32&F% $APstxuA 3t 2L
o] g da A= APAez AYHREz J5FY
32E 327} €45 labelingA7] 32E0 34
St Aee Fe 9uld 2 Aol cHMoss 1976).

2 g7 e AAF xF cortisolF} renind] &
radioimmunoassay ¥y o2 &4 3% th.

(1) ¥% cortisol =& &4

A3 =% cortisole] &A-& Coat-A-Count® co-
rtisol kitE o] €& I radioimmunoassay®e] 2| &
s}, Coat-A-Count® cortisol procedures polypro-
pylene A3 3 w¥aje] {F A= cortisol-specific anti-
bodye] 2] labled cortisolz} A) & <9] cortisole] 7
AA o AL E st AFHA] G free formE
decanting@ ¥ bound form& &4 3= whg o]t}

W A extractiong}A] 2 A B 500p1E 3 3lo poly-
propylene A Ho} ¥ & F dicchloromethane (CH,
CL) 1.0mlE Y3 23 10~123 A X gentle inve-
rsiond 5% Ax Hatd A EFAA F o] & 2,500
rpmol A 5E7F AL AA T 4AFEHD A5 A
Zd-& automatic pipette2 A A3go, FF49
%7k AR A 50ul5 3 3e] pipetted] tipe] cortisol
antibody-coated A% &) Wl $EF o YLF
AL9 fume hoode] A nitrogen gentle streamo 2
ZwA 7 ok, o4 nonspecific binding (NSB)& &4
3}7] $3t plane tubeE Zu]3}g o, cortisol stan-
dard& antibody coated tubeo] EFste ¥gich o

2 gzero calibrator A 25418 NSB4 2@}, stan-
dardg A¥3, A5& A9 44 ¥ ¥ D
cortisol 1.0mlE 7 A @A} Astsgich ol F F&
42 & o] 48ld 37°CelA 607 incubationA| gl ¥
supernant$} precipitated 2] 3t precipitated 4
FAY o do} 4= stg.on, o] & Pakard autoga-
mma counterz A3t FAAY FE ALL
logit log representation® ¢] €3k computer program
o Sshseh

(2) =% Renin¥x9 &3

xZ reninyx8 24L& $F angiotensin [ & &
# & Sealey and Laragh(1973)¢] w4 ¢ H4¢ =4
%, 248019829 el g3t _

2F A ] So]s}7] A heterologous renin sub
strated} angiotensin I antibody% =+E %=}, Human
rening heterologous renin substrate® AH&¥ 4 3L
7] o Zo(Skeggs 1974), & ATJAE Aol =z}
7}29 substrateg Ar&3t%ich.  Renin substrates}
Aze 24, AA3 098D wdd vt e
Z 7129 & AR AA 48~T2A47 ¥ thiopental
25~30mg/kge EAW FAsd #SAQ F AT
23G polyethylene®t& Zo} Ao, dgxA
2% EDTA amonium salt (5mg/ml of blood)E 4t
239 o=, converting enzyme % angiotensinase
inhibitor2 = 4] EDTA $ ¢ 8-hydroxyquinoline
170mM), phenlmethy! sulfonyl fluoride (375mM)£
A43tgch. g immunizing antigen Goodfriend,
Levine, and Fasman(1964)¢] carboiimidesytAl & 4
£.3 Sealey and Laragh (1973)¢] %) #3ted,
conjugated albuminz} &9 Freunds adjuvant®
A 4L F 2059 94 s 6537, WF 1314 o
7 B9 FaAsgch g ¥ booster injetiong 3t
Qoo 100 Fo YL Pare] Y4 antibody titer
2 2299, ¥39& 50°Ce)A 3087 incubationd}
o] complementd ¥ A 347 F Ag3gct, Titer
7} 1:16,000 ©) A1 A 50% o] 4 I'*-angiotensin I
3 A ¥ antiserume Abge] HHH=F JA A
A4 G & —20°C4 2Rilged A5 W
antiserum-& = 7] 34 o},
=% renins 59 &AL 1) dialysis, 2) angiotensin
generation step, 3) angiotensin 1 assayd] A|gtAlZ
Fagoh. A x2A8E dialysis 477 H8 A&
5miE dialysis sagel ¥& ¥ 4°C FHF54A 4843
dialysisA] 3 o}, Dialysiss} Ty A 8.+ freeze dry4|
A % Z74 5004% 9ol 10 HFAZAc oHe 10



W2 5347 A 89 angiotensin I generationg $
3] 7} E substrate 440u18} sample 50pl, =23 con-
verting enzyme 9 angiotensinase inhibitorgl phe-
nylmethyl sulfonyl fluoride 10p1E EFLFE 37°Co
A 1A 7k %<t incubationA] Ao}, YA L angiotensin
19 assay+ bovine serum albuming 2 3& Tris-
acetate buffer (pH 7.40, 0.IM)E A &3t 9utA
Ql ¥¥& =skrh, Buffers} tracer-angiotensin I,
antibody 3 £x o] wel vf3ls standards} A EE
Qo] 4°CojA 18~30A 7+ 4A & F charcoal suspen-
tion (activated Norit A charcoal, 6.0gm: Dextran
T 70, 0.625gm: phenylmercuric acetate, 34mg:
Tris-acetate buffer pH 7.44, 0.1M= 1L5A e
2 bound form3s} free form& Hz)slgd o, Pekard
autogamma counter& A}-&3}o radioactivityE &34
vt

ALE-3F ¢kE& angiotensin I1(5-lle, 9-His), l-ethy
1-3 (3-dimethylaminopropyl) carbodiimide hydroch-
loride, rabbit serum albumin, bovine serum albumin,
L-norepinephrine, pheny! sulfonfluoride. Trizma,
phenylmercuric acetate, malic acid, activated alu-
mina, Sigma#], ‘Dextran T-702 Pharmacia#],
angiotensin I (5-lle) tyrosyl-I2 NEN, Freunds
complete adjuvant} Aldrich$+& o} &3¢ o, cor-

R E A A16d A 35

tisole] RIA%+ Dignosic Product Company#], Coat-
A-Count® cortisol kitE& o]$3t¢g =, dichlorometh
ane,¥perchloric acid, EDTA-K H, PO, & 71el9] A
4 EFE ASstgh

544 AYE paired t-testo] JHon, KA
E¥L meantS.ER2 Z#EIH.

o A7

A UMAMETO = S221 MAE sxHE

JAAE ALY x3 5223 APA Fx A3E
g, 2, 9 A4HE TR 4 Z2FE o
23 o] ¥ c}(Table 1, Table 2).

o9 AETRA A~LE 34D

U] A5A xF 328 Fxe W3 § norepine-
phrine A S EE AF A 43.02(L6.39) pg/mid A
A4E 68.75(F12.70) pg/ml2 k7t Fohets 7 gol
dow, =% cortisol FEE 12.32(F1 17 pg/dl) A
4.51(0.53)pg /Al $-9 1A A4 2% renin
WA FEE 0.29 (F0.06)pgAl/ml/hrof A 0.23(E
0.35)pgAl/mi/bre & AHE JEIA Fgkh
%% AHA FEE F creatinin FER Fo] B
A% 3, dEE5% sodiumd ¥ExE UNa/UCrz v
HF gk, UNa/UCre A4 183.53(10.92)mEq/

Table 1. Changes in Concentration of Urinary Hormones

Day duty Evening duty Night duty
Item
Lect. Pract. Lect. Pract. Lect. Pract.
Une Pre 68. 02* 43.02 41.61 - 42,83 53.54 54,14
(ng/mD) 11.48 6.39 7.57 7.42 6.97 7.22
Post 41.61 68.75 53. 54 45.82 68. 02 58.92
7.59 12.70 6.97 11.08 11.48 9.93
Ucort Pre 14, 26%+* 12, 32%%* 5.55 2. 53%*kk 3. 56*** 4. 69***
(ug/dD 3.10 1.17 0.98 0.37 0.06 0.64
Post 5.55 4.51 3.45 5.94 14.26 10.77
0.98 0.53 0.60 0.57 3.10 104
UReo Pre 0.22 0.29 0.22 0.28 0.29 0. 26-
(ngAl/ml/hr) 0.04 0.06 0.04 0.06 0.04 0.03
Post 0.22 0.23 0.29 0.36 0.22 0.26
0.04 0.03 0.04 0.10 0.04 0.03

Ung, Ucers and Ug.,; concentration of urinary norepinephrine, cortisol and renin. Numerals are
mean+S.E. for 17~25 students. Astericks represent significant differences between pre-duty and
post-duty (*=P 0.05, **=P 0,01, ***=P(.001). Pre and Post; pre-duty and post-duty. Lect. and

Pract.; lecture group and nursing practice group.



Table 2. Changes in Concentration of Urinary Electrolyte

I Day duty Evening duty Night duty
o Lect. Pract. Lect. Pract. Lect. Pract.
Uya/Ucr Pre 232.16¥% 183.53* 264.69%%% 293, g7krk 179. 87** 266, 27+**
11.96 10.92 10.19 15.39 9.42 16.58
Post 264. 69 218.64 179. 87 211.55 232.16 131.43
10.19 10.13 9.42 12.90 11.96 8.80
Uci/Ue: Pre 226. 02 204.50 259, 44%%% 312, Q4rE* 167.16%%* 255, Q5%**
15. 86 13.77 12.13 13.18 10.15 15.72
Post 259. 44 221.64 167.16 214.69 226.02 168. 02
" 12.13 11.02 10.15 11.46 15.86 11.52
Ux/Ue, Pre 48.18** 43.70 40, 44%** 51. 38** 27,93+ 41.49
2.15 2.42 1.91 2.95 1.94 2.42
Post 40.44 45.83 27.93 42.85 48.18 45.45
1.91 2.51 1.94 2.14 2.15 2.19
Uoin Pre 820. 36* 889. 06 765.53%% 781, 31*¥* 863.39 864. 46
22.15 29.96 22.55 31.99 20.79 31.57
Post 765. 53 879. 26 863.39 914.26 820. 36 857.79
22,55 27.51 20.79 29.12 22.15 39. 06
Uer Pre 1, 26%* 1.53 0. 95%** 0. 91 %%+ 1. 5%+* 1. 15%%*
0.06 0.08 0.06 0.06 0.07 0.07
Post 0.95 1.41 1.56 1.41 1.26 1.64
' 0.03 0.08 0.07 0.08 " 0.06 0.12

Una/Ucr, Uct/Ucr and Ug/Ug,; corrected ratio of urinary sodium, chloride and potassium excreted

by the urinary excretion of creatinine respectively,

mEq/L/mg/ml. Upq,s; urinary osmolarity,

mosm/Kg. Uc,; concentration of urine creatinine, mg/ml. Numerals are the mean-+S.E. for 53~83
students. Other legends are the same as in Table 1.

L/mg/mle] A A% 218.64(+10. 13)mEq/L/mg/ml
2 #9934 F/sd 9. UCH/UCr= o] st f418 7
& vl 204, 50(E13. 77)mEq/L/mg/mld A 221,
64(311.02)mEq/L/mg/ml2 %7}stg k. UK/UCr&
43.70(22. 42)5] A 45.83(3-2.51)mEq/L/mg/mlz &
W3tE Ve A ggten, xF 454 F=+ 889.06
(£29. 96)mosm/kgel| A1 879. 26(+27. 51)mosm/kg %
£ W3 g JeA gk

2. 29 AFTETE A~ &F 94D

29 4453 A A3 YA g =F norepinephrine
FEE 42,83(17. 42)pg/mle) 4 45, 82(Z11. 08) g /ml
2 2 Wsst 993, cortisolEEE 2.53(=0.37ug/
dl| A 5.94(30.57)pg/d1z "A 3 Z7hstd o(P<
0.001). 2% renin¥ =+ 0.28(10.06)ugAl/ml/hrd
A 0.36(30.10)pgAll/ml/bre. Z7}ehe 2 %8 e
W Kot

2% A¥A 55 UNa/UCre A4A 293.97(+
15.39)mEq/L/mg/mlsj A A4 F 211.55(412.90)m
Eq/L/mg/mlz 4¢84 &8¢ o9 x% UCI/UCr
X 312.04(+13. 18)mEq/L/mg/mlo A 214.69(3-11.
46)mEq/L/mg/mlz §93t4 Z4sdd. %5 UK
/UCr= 51.38(F2.95)mEq/L/mg/mle] A 42.85(+2.
14)mEq/L/mg/mlg §9 A Zadtget. 23t x
F 454 X+ 781.31(+31.99)mosm/kge] A 914,
26(129. 12)mosm/kgo 2 25t F78td ok,

3. W AFTF(eF A~ 23 84)

Wy A& AFY »F 52 L 5 WidF norepi-
nephrine %+ 54.14(+7.22)pg/mlo} A 58.92(F
9.9 pg/miz FI3te A FoiRon], kF cortisol
FEE 4.69(FH0.60)pg/dlol A 10,77(F1. 0 pg/dlz
954 FAER T 2F renin¥EE 0.26(E0.03)
pgAl/ml/hrof A 0.26(+0.03)pgAl/ml/hre. ¥ 5-&



Vet 2} skt

i A4A 2% AdA FE9 W35 UNa/UCre
A4 A 266.27(x16.5)mEq/L/mg/mle] A A% &
131. 43(+8. 80)mEq/L/mg/ml& @A 4 A2 sgz
(P<0.001), %% UCI/UCrs 255,05(z15.72)14
168.02(+11.52)2 #FAFA FAsg H(P<0.001).
28y x5 UK/UCre 41.49(+2.42)mEq/L/mg/ml
oA 45,45(+2.19)mEq/L/mg/mlz, AF4 FE&
864. 46(+31. 57)mosm/kgel 4]  857.79(Z1-39. 96)mosm
[kge g Z WEE A 4%

B. ¢7e| =T S=223 Hlld sxHE

3zl AT 548 A7k Jundlgd £4F £
479 »%F 32894 Add Frustes 383 2o
(Table 1, Table 2).

1. 24 8A~2F 34

A%z e AgEE oA 849 oF 949
FY9TFY =% Z2Z ¥= W35 norepinephrined
68.02(-11.48) pg/mle} A 41.61(+7.59pg/mlz &
934 2435 09 (P<0.05), x5 cortisol FEE
14. 26(:13. 10) g /A1l A 5.55(30.98)pg/dlz 9] &t
A Fa39c xF renin FEE 0,22(30.11)pgAl
/mi/hre] 4} 0.22(3-0.04) #gAl/ml/bhr2. & W3 E
g A ggkch

UNa/UCr& 232,16 (311.96)mEq/L/mg/ mis] 4
264.69(10. 19)mEq/L/mg/ml2 UCI/UCr& 226,02
(+15.86)mEq/L/mg/mle] A 259. 44(+12.13)mEq/L
/mg/mlz A7} ¢ 3 FAAsg . 28y UK/UCr
2 48.18(F2. 15) o] Al 40.44(=1. 9)mEq/L/mg/mlz.
o3 ez, 454 FEE 820.36(+22.15)
mosm/kgelAl 765.53(£22.55)mosm/kgo = {9 &
A st

2. &% 34~2F 94

A4 296 AFEE oF 349 949 £gF
9] % norepinephrine FE= & 41 61(7.59) pg/ml
o Al 53.54(16. 9 pg/ml2 da Fiete Aoy
21} cortisol FE+ 5.55(30.98)ug/dle] A 3.45(+
0.60)ug/dlz Zise A ol =, reninFEx 0.22
(£0. 04) pg Al/ml/hrol A 0. 29(0. 04) g Al/ml/hr2.
Zoste A% e gich

979 xF UNa/UCr& 264.69(:+10.19) 1A
179. 87(+9. 42)mEq/L/mg/mlz UCI/UCr& 259.44
#£12.13)mEq/L/mg/mle| A 167. 67(+10. 15)mEq/L
‘mg/mlz 77 884 Fa3Q . UK/UCr= 40,
4(+1.91)mEq/L/mg/mld] A 27, 93(+1. 94)mEq/L/

A3 HHA A16d A 3%

mg/mlz 234 FasP e, 452 FEE 765.
53(=22.55)mosm/kgel A 863. 39(1:20. 79) msom/kg
2.2 F9 A St

3. & F 9d~e A g4

AT e 4338 o3 949 2 ggd o
A 8N Y $9F9 %% norepinephrine ¥FE & 53.54
(£6.9Npg/ml QA 68.02(F11.48)pug/ml 2, =3
cortisol F X+ 3.56(10.60)pg/dlh A 14.26(43.10)
pg/dlz 27 E718lgen, x5 renin Fx & 0.29
(0.0 pgAl/ml/bref A 0. 22(3-0, 08 pgAl/ml/hrz
ZFaste Aol it

%% UNa/UCr& 179.87(+9. 42)mEq/L/mg/mle]
A 232.16(ZF11.96)mEq/L/mg/ml £ (P<0.01), UCl/
UCr-2 167.16(410. 15)mEq/L/mg/mlo] A 226. 02(3-

"15.86)mEq/L/mg/mlI(P<0.001) 2 A7 $93A &

s+etg od, UK/UCrx 27.93(%1.94)mEq/L/mg/ml
o4 48.18(+2.15)mEq/L/mg/ml2 Z7 §9 A
7M. =% AFA FEE  863.39(20.79)
mosm/kge A 820.36(£22. 15)mosm/kge 2 & W3}
£ FeEil A gtk

C. ME&ET $UTL = S22 9 FHijla =
= H|m2} Ratio vz

L 2% 328 9 3893 5= vz

Zh Bl

% 32 & F%% norepinephrined F¢+9 A3
S FAIA 2o P<0.05), AFTAAE o
& Z78tE 4 Folfth. 13 cortisol FELE FTFo)
FAHA AAasg e, & renin FEYF ¥F 5
2 48E YA EgdEFig. D.

=2 F A2 F=ddE UNa/UCr, UCH/UCrE 4
ALH 45T EF RAA FAsg . UK/UCre
FA4TY A4 fgA Radged AEFINE
< 43 YA gger xF AFAFEE 49
T Aasigdort A¢Fe & 43E ehiA 9%
% (Fig. 2).

W, 24

X F norepinephrine ¥ £+ FHTANA bz F
e AL dellde, A5TdAE £ d37 9
g &% cortisol = FYTY A$ i A
St %S ved i, A¢Fe #A3 F7384
H(P<0.001). %% renin ¥5t FF BE Zrstz
BE&E Y (Fig. 3).

23 UNa/UCrs} UCI/UCre %F %5 99474
Radg o UK/UCrs ¢F 25 F944 Zad)



H-HOREF INEPHRINE

HE/ML.

FEE

U-CORTISOLE

1500
[
b
—_pe—

FEE FOST

U-REMIHN

)

L]
N T =) 00w

QoD e
[
R R

B, 48
G.38 o -
8. 20} ] s
a.teb-d bed

O—FFE T PoET PRE — FUST

] LECTURE GROUP BR FRACTICE GROUP
Figure 1 Changes in concentration of urinary hormones during day

ME&T /ML < HF

duty. Astericks represent significant differences
pre-duty and post-duty value( * = P<0.01, ** = P<0.01,
ok = P<0,001). PRE and POST ; pre-duty and post-duty.



WAz A8 A A16d A 3%

UHR-LUCE

%)
X
ot

Tepp—

FRE

| St S B =4

2‘:":1 : ..........

= FEE FLET

UL S W Fad =

R FisT

U=0EMOLARITY

-  reseomamtaemmnsre oo
...... o ; ‘$ |
FEE  POST PRE  PUS
[ LECTURE GROUP B FRACTICE GROUP

Figure 2 Changes in concentration of urinary electrolytes during
day duty. Each bar represents the mean + S.E. for 53-83
students. Other legends are the same as in Figure 1.



U~HOREP INEFHRINE

=
l

HG-ML
2]
C

O ——FrE " FooT

U-CORTIS0L
T
- T
& i
5 N
= -
o 4 oo ],
s}
2 Ikt e
[] ST N (e
1 JoPr NPT
O —FrE — FOST
U-RENIM
[ 7 T 5 | T L1 T TSSO PSRN U
+
;_-:j ......
o
E
i’ o o
FRE  FOST : FOST
] LECTURE GROUP BE FRACTICE GROUF

Figure 3 Changes in concentrtiion of urinary hormones during
evening duty. Each bar represents the mean * S.E. for
17-25 students. Other legends are the same as in Figu
re 1.



AL GHA A6E A%

UNA-UCR
409
& 3ee:
& A = P
o zenf-- -
il :
- aaf-] |-
< PRE  POST
UCL-UCR
400y
!
Iaaf e
268f--
196 ......
N
FRE R
L~UCR
éh
o 58
£ .-
@ 42, wEE
a s .
%
@ ey e
1o L
ol
= PRE FOST
U-0SMOLARITY
e [5 o
- !
-\f- 3
@ 1000 oy S -
= ¥ e
r
ey R | . v
T FRE POST PRE — FOST
] LECTURE GROUP BB FRACTICE GROUP

Figure 4 Changes in concentration of urinary electrolytes during
evening duty. Each bar represents the mean * S.F. for
33-83 students. Other legends are the same as in Figure
1.



Figure 5.

U-HOREF IHEFHRINE

g8 —
Taf 1-
b'g SO T ........ v
# Sg ...........
) gaf
ey
Tk b
] ] SROTSS I (P
1ag-  Fee
H +ERE FOST
P-CORTISOL
20
5 i o
» s
=
'._"-‘_:‘ 1 ;:1 ............................
: [
YERE T POST
-FEMIN
1

ettty s e r e e et et eyttt b ree s ana et eun e a e na s s s raan

..............................................................................................................

HEa 1 MLHR

T
WUFEE  POST "PRE  FUST
[ LECTURE GROUF BE FRACTICE GROUP

Changes in concentration of urinary hormones during nig-
ht duty. Each bar represents the mean * S.E. for 17-25
students. Other legends are the same as in Figure 1.



AF2ERHA A16d A3 %

UNA-LICR
300
S zee o
& 1edf
O FFE
UCLAUCR
a0
60
[
e
UK-UCR
[
. Saf-g T
"z %]
‘-._E.', 45
Y 3%
<
] 2] e
19 .....
e PoeT
U-DEMOLARTTY
20 -
aaak-f e =
o ragp-l e
¥ engf] |-
2 4ot L
333 ......
laa N S
O —FmE —FosT PRE  POST
[ LECTURE GROUP M FRACTICE GROUF

Figure 6.A Changes in concentration of urinary electrolytes during
night duty. Each bar represents the mean + S.E. for 53-
83 students. Other legends are the same as in Figure 1.



*sjuspnis ¢g-/T I0F *H°S F UBawW 3yl sjussoidaa Ieq yoey .%uﬂvlm.,a Jo.or3ex Jo
SWI9] UT UOTISIOXd S93ATOIIOI[S pue SIUOCWIOY AIBUTIN JO UOTIRIFUSOUOD utr seluey) °/ 9In3ryg

dN0E9 3T ] ANDED 330 [ )
PALTT (MO TH ALGTSMTININT AL AR a ALOT AHSIH ALY OMNIN3NG. ALNT AU
15 . 5}
]
y  tn i =N k B
- H— . .
T - - 1 5
= ] =
4 = 1. o
T b
- - 1
. M
AIN-HHO MIM34-N
D HdED
AN
ALNMT AHSTH ALDd St o ALTT AHSTH A Qo] OMIMING AT A0g a
. 4
1z ]
4 - —_ 1
. = = L L “ )
- E 4
]

TSI LA ’ AT AHATH I AFHON-1



ARz A A6E A3

Table 3. Changes in Concentration of Urinary Hormones and Electrolytes Excretion in Terms

of Ratio of Pre-duty

Evening duty

Night duty

Item Day duty
Unz Lect. 0. 84-0. 16(n=23)
Pract. 2.57+1, 03(n=19)
Ucort Lect. 0.5240.11(n=17)
Pract. 0. 441-0.08(n=17)
Ugen Lect. 1. 21+0. 18(n=25)
Pract. 0.98730.13(n=18)
Una/Usce Lect. 1. 43+0. 10(n=82)
Pract. 1.423-0. 09(n=68)

1.5810. 23(n=23)
1.0520. 14(n=20)

1.00£0. 24(n=17)***

2.93+0. 38(n=17)
2.00+0. 28(n=25)
1.560. 30(n=25)
0. 750. 04(n=82)
0. 8110. 08(n="56)

1.5910. 24(n=23)
1. 4240. 22(n=31)
7.27112.30(n=17)
2.6810. 30(n=17)
0.8510. 13(n=25)
1.2240. 12(n=28)
1.6410. 14(n=82)
0. 6030. 06(n=>56)

In each instances obtained post-duty values were compared with pre-duty values. Each value

represents the mean+S.E. for 17~83 students.

gk @1 =F AFE F2E ST EF HY8A S
7131 e (Fig. 4).

. k4

X% norepinephrine Fx ¢} cortisol ¥+ $9F
F AFE EF FA%E A% JEhisich 28y
% renin $E€ FULAA a9 AEE 2 W
w1, AFTNAE FaA gk=(Fig. 5).

»F AAA FE AFE UNa/UCre 4JF9 3¢
HAATA FoARR e vlEe (P<0.0D, 45T &
3y A A ZLdH2P<0.001), »xF UCYUCr
= ol A A FE Yl xF UK/UCre
TATY A F R4S FARgod AT & 9
FHE BolA gted, x8) 452 FEE FF EF
£ 437t A (Fig. 6).

2. A% A% »F 328 9 UNa/UCr W59
Ratio vl &

AFAFY »F Z2E =9 UNa/UCre #33
EE Hddi7] 3 A4 F9 FAHE A4 1Y
EAA 2 vy ratiog Tilo A4TH $94F 8 o=
& A og% @o(Table 3, Fig. 7.

7}. Norepinephrine ¥ =9 Ratio

¥l o] 73 $ norepinephrine W A% =9 ratiox 4
FFoA 0.84(30.16)2 F4F whe, AFFAA =
L57(ELODZE FAF Filsgid 249 A 44
T2 1.58(H0.2) 2 Fosg o, AEFLS 1.05(E
LIDZ AY 487} gdgled, 98 B 930
59(£0.24), ATl L42(H0.22)2 FAF vl &
.2 Sk

1}, Cortisol Fx9 Ratio

vl A4 AF F9 cortisol ratiox 4G F A
€.52(F0.1D=, A5 T4 0.44(+0.08)= A4 4

Other legends are the same as in Table 1.

A% v g2 AT E 2 29y 3$ £9F
o] 1.00(+0.20)2 W3E Molx god] vy A&F
2 2.93(30.38)2 #AHA =734 o (P<0. 001).
e AgAdds $9T0) 7.27(F2.3002 24T
2.68(30.30x2 7 o ZA 3% €4L dEud
T},

t}. Renin ¥ X9 Ratio

vyl A4 AF9 renin ratiox ¢ Fo4 1.21
(£0.18)2 vt Fs oy A4TL 0.98(10.13)
2 AY Wt dden, 2ud A4 44 2,00k
0.28), 1.56(£0.30)%} v &2 F7skglch. 28y &
W AFAdE FYT) 0.85(10.13)=2 24 HAE
debd ke, A4S 1.22(H0. 1202 FbeE A4
<+ e g

g, UNa/UCr ¥ 39 Ratio

L F EAE HEAQ A§ A UNa/UCre ratio
= 2 AGA FYTAA 1.43(10.10)0.2, ST
o)A 1,42(E£0.09) 2 FFo] A9 e v g2 253
g3, 29 AFAdE FYFol 0.75(F0.04), A%
o] 0.81(£0.08)2 }F BEF g oste
28l AFA £ FAdA L64(0.1)8 ZA%
H w8, A§¢TFAAE 0.60(0.06)0 2 FAFA 7
a3t ke A $e Jdebi gl

V.1 &

A8 AeH 2AAZ A5se AFAS) W)
Ax WA 49 442 HA%e A4 3%
JEE 39 2Ed2Ad AdAez Ygue 4
A g AAA L AENAY FE3AE AH o
Foixx AH(AF3H, 1983; Ramsey, 1982). &3]

T —91—



A-g A7 A catecholamined ¥n 9} HBAQ AE
Al 32goz 1AYAA $u)5 & glucocorticoid
= AY B 2E¥ 244 &4 515 H(Ganong, 1983).
=% A% A4 AARFE olF2 Je IR
sodium, potassium, chloride, calcium % magnesium
T AHA Aol FRAH] Y& B ol A% 9
719 HyzA, dARES) HE 2 WEe MPe=m
A g3 71%5% 7HA 3 QM Guyton, 1976; Vander,
1980). AlAel M Ful=l= 329 renin(Trigers-
tedt and Bergman 1898) & # ] £A) 3+ angiotensin
o z8-3}¢(Skeggs, 1954) angiotensin [ < 4 &}
(Braun-Menendez, Fasciolo, and Munoz, 1939), o] A
< 5 =+ 3y &4 3l converting enzymed]
9 3le] angiotensin [ = A &= n, o peptidex &
I g@Ze] ¢ FE dox FAHA ALy
A 4 mdAA AH A sodiumg A FFA
71 ol €¥F renin-angiotensin-aldosteroneA] o 3
A 9&-¢ stv Aoz g3 cHGross, 1958; Lara-
gh, Angers, Kelly, and Lieberman 1960). ¥ o Fo}
AE xFez $HEE o F B 2Edf&d A
H Fo 323 AR5 g FAd FAA
FAA o Fgo] Fokzte] FAGel 3zdz FoiAE
5% 494 23499 23854 JeAer (@
4 QIYEAE AR B

Catecholamine £2) ¥3q EAq
3} norepinephrine adrenergic neuron Wgto] 4 &
NdE FEE0R A AA $53 AA A
(Guyton, 1976). #%-3& AA Aol £54 B &
9] catecholamineo] f-2 5 £dl, Aol A#s~] A
of ¥ulslAl AAse 2 FAA EulH o] (Schmidt,
1983), =Edlzd] $iAdd gl ATAez 3o
ol ¢HZAG AR FHH o] 529 JFL 4
3 489 A4 283%e AdH, AL AN
£ € 9%¢ vAA gou sodium$ AFHA 2E
o & A e 23 2442 43 HGallner,
1983). £5=9 Aol 2 ol 39 ALY} %A
catecholamine #u]7} F )3l (Hartley, Howard,
Hogan, Jones, Kotchen, Mougey, Wherry, Penning-
ton, and Rickettes, 1972) 2 dFd A% ¥x3 nore-
pinephrine ¥ %57 $4F9 A% EdA H A5 A
Zastgey, 4FTAAE A5 F Foretgd. Bq
A 44 catecholamine Hu]7} A F718 Aol ¥y
A7t AF-E o] Aol o] Fox & 77 H§
BAARY FF5% AFF0] 7] AEAA, F& 29
9 gE ol fdAE 43 & 4 gk AA ¥y &

epinephrine

5 74549 d2 3480 MR o Rze(EE
T, olAd, Aztd, 1976) ¥ A1 A3 HH o]
A A A

BAA 32E9 cortisold] Fulx ALY,
44 2 adrenal glandsl el £& o] F¢ V%
4 2Pz 248 Aoz gdA geKTalor,
Albert, and Sprague, 1949). A A A Aot 9§ =}
Feof 3l Ad BYPFA ) FestE cortisolE ¢
AN 2E8 2% utgg =i g4 ACTHe o3
ZAH e, 2Bd 2y AAGE—HAdTA—-5 49
A 2o WazE §usld, glucocorticoid?] circadian
rhythm& H3A75 ojRe] A&FA At AR
ey BEY-E 2434 ol <&z H(Mclntosh,
Lothrop, Jackson, Nabaseth, and Egdahl, 1981). ¢
% cortisold] £l o3 8474 HARE ez,
2% FA43 dojAE YA Y dFHFE HEhiy
(Weitsman, 1971), =% cortisol ¥+ ¥ F cortisol
S5 w2t H3do] %3z (Ney, Shimizu, Nicho-
1son, Island, and Liddle, 1963). =3} Hartley, Howard,
Mason, Hogan, Jones, Kotchen, Mougey, Wherry,
Pennington, and Rickettes(1972) 9} Farrel, Thomas,
and Gustafson(1983)¢] 2J3l # % cortisol FE+
AE Fgolv} £3A) Fose £5FN=E IR
o, & o FdA cortisol FEE FPTAA AYAY
Az HEg e vd, dgFdAs 24 AF
A dA}A Feg ek 259 33#/FA A cor-
tisolo] &g vjA st o)A Adte FIEVT 4
ojn] o] g Aol A dejEA] ofF FAHA ¥
omg QFg Ao, o F FF A FF A=
3o A5 HFEd AT F AFA Aol HHA
= $oz o AR & AoE ARST

AW o8 FEEAN AW AYF W 2 AF
A wdeke] wste] o ¥& v]X £ 2% renin-angi-
otensinAl & 714 $4% 3= EAold. A renin
A= A Fx, AW sodiumFe] i T &
Ed e o3& 944 F748 4 d&dl(Bozovic, 1967),
AQAAG A £F5o2 F7%e] ¢34 dk(Cas-
tenfors, 1967; Vagnucci, Shapino, and McDonald,
1969). & dFo A= 2% creatinin Wjdgo s BA
g AEsiged, ¥i9 35 UNA/UCr $=7t
FU TS 718 wd AFTAdAE dAHA 2ta
3], Wl 257} sodiumg WA stE AR Fel o
B Xz geg A}z gk, o]wl mF renin
Fule s Fol A4 v Wy AFFde F7F
stgich. oo wef sodiums} renine] 43 BAE A



4 £ A4@=-0.17775, P>0.05) FAH o=z H
AL gov uF sodium FE7 Fa¥d uF
renin activity7} Z71% AL renin, aldosteroneg-
FulAA A% 949AndA b sodiume] A
Frd4eE goldy. o8l A= Wi =FA
e A $dg sadds |4, +A42098D
o uas}t FAo & Aoz A4, =¥ sodium
WA F= #AAo] 5 & norepinephrine F =9 %
B4 E ARY 2R A2 FI4F Aoz veen
(r=0.0248, P>0.05), °]% norepinephrine £u] o]
sodium WAde] JFL& vAA X AR LFojdYl
7] W Fq1A], & adrenergic stimulationo] renal
vasoconstrictiong Z#3z GFRE&E Z2AA &
catecholamine ¥x7} A &atA A EAAAZFY 4
35 drgsA EFHP7) @ E9 A =(Halter, Pflug, and
Porte, 1977) 4 31%] o} 38 A A48 »%F sodium
HAFL o] Frhstx gelE A4S 4F 4E5E
ety =4 (Kanabrocki, Scheving, Olwin, Marks,
McCormick, Halberg, Pauly, Greco, Bartolo, Nem-
kausky, Kaplan, and Sothern, 1983; Kawasaki, Ue-
zono, Uneo, Omae, Matsuoka, Hauus, and Halberg
1983; Minors and Waterhouse, 1982), & A3+ ul
H2 £AEdA el FrAA e 2 ol f& F43)
A ot A¥ gAY AoldA o Aoz A&
s}, 1% chloride %+ UCI/UCrz by gles
UNa/UCrst At &€ 233, 9% 2L ol f2
A4E 4 A

Potassium & A2 g 7134 @o] E£AFE o]
oz2A AXY A5 5485, 44 2 29 FE
4 249 AszA, ags & 47 2YE A%
Ul Fo8 48E 9252 . 8% potassium F
E {sle S885% v §743 A3t £:44
€ %o "o, AAF ¥FF ¥4 potassium F=
7t B AAdE ] gl dE o F& ux] gEd
Z 4L F ¢ ¢ gdet, sH5 99l cortisold
cycles] 9% Aoz Az 43U}t 9 Aoz
¥ 9l ci(Beaumont, Strand, Petrofsky, Hipskind,
and Greenleaf, 1973). £ o Fo4 & x % potassium
FE7F WHETA AT o] 2aTA o) dd 2
W} whd FAd = g i3 gigles cortisold
= AAFA AR o] A¢E AR Y Wi A
A, 24489 W3 fEdA, F& circadian
rhythme] @yale] & AAA+= G443 &+ Qe

g FPEFe] AFo] Ho] Foln s = E(ADH,

antidiuretic hormone)g -8 A1 A A4 ok 2L osmo-

AER5HIA Al6d A 335

larity& 24¢ 22 AAse], £ AFJA ¥
452 F=E S5 & gt filed 4
3} AT BF FA4% FFE s =
A A} 2385F A2 FYolv £52 ADH ¥
ule] ¥ & 9AA FEE& ¢ 5 Ad

o] A3 Aol B gFoA Rig 35 ¥Fo T2
Bl 2 AT Fel 2A 4 FE AL gov, ¥
¥ A <A norepinephrine ¥x9 &7, &W ALA
cortisol ¥ £ %7}, W A4A sodiume 44 %
renin-angiotensinA] 9} g3} FL LA #HFE
#3% & Uik S8 P9 ¢4 sodiumd) 34
9 renin-angiotensinA] 7} A H AL FEgust o
A 2R Aol s 4FE MAH Z2E S %
JE 9% AAdE AL 244 Bk

V. 8 ¥ wHd

AE B

qq 3zl ZEEFol EAA zE2E R AR5
o WAL %L dotrxA AFAFFI AT
5 AZAEATY 09t vaFez e wan
Je HEHA 4399 9 TFE¢ A4S 2 =5 norepi-
nephrine, cortisol, renin @ A& 4 =& 4349
g5 e A34E A

1. A3 AEA 2% 3229 ¥ 3% norepinephrine
FEE 2934 9 A% F9TH fAEd 3
W AFA FAF0]  68.02(F11. 48)pg/mld A 41.61
(X7.95)pg/ml2 ZHAgd u & (P<0.05), A&TFL
A A4 43.02(46. 3D ug/mld] A A4 & 68.75(%
12.70 2 F713t9 . =3 =% cortisol 3= 249
AFA dAY s e £4Fol 5.55(0.98)
pg/dlo] A 3.45(4-0.60) pg/dle F2 8= AFL wal
g, AFTIAE 2.53(F0.3Dpg/dll A 5.94(+
0.57)pg/dlz. AA ] F/RHP<0.001). T =
% renin & vl AFA E 435 e
g FYEol 0.29(20.0DpgAl/ml/hrel A 0, 22(+
0.00pgAl/ml/br2. 7449 & Bl i, A5T
o] A& 0.26(0.03) g Al/ml/hro] A 0.26(30.03)ug
Al/ml/hr® %% reninF =9 7t+=& Jehix &%
Z, A5AFY ratiox F4E0] 0.85(F0.13) 2 74
ot AgTEe 1.22(20.12) 8 Fo8E A4S o}
e 3 et

2. Z3FF =g A3

59 #W3al% UNa/UCre
U 2R E A4Fo 49

4 AT A TE



v ey ddAes ol 179.87(19.42)
mEq/L/mg/mle] A} 232.16(+11.96)mEq/L/mg/ml=z
FA A Z7189 L4 ¥ (P<0.0D), A&EFE& A
+4 266.27(116.58)mEq/L/mg/mlo) A 44F 131,
43(18.80)mEq/L/mg/mlz @A A A4 sdc}. o
9 renin FE& W2 Frhsld AFAA B %y
sodiume] A F4=H+ renin-angiotensinAl ¢ 2 &
A< desie. UCHUCrE UNa/UCLsh A% 9
& ek UK/UCre Aol 4933 ¢4
T AL 2o Z3BF Y AFL vAA gE
Aoz vegten, »% 4% Fx AETH F
FTol A AFE e BERFF Folx 52
LEule 4 gFL o)A $2L ¢ 4 A=

o Atz 73EFo) z=EEY 2 A%
o 2A 9L =AAE govt ¥ A5 norepi-
nephrine Fx9 7, =W A%A cortisol ¥x9
%7}, 283 WY A44 sodium® 248 2 renin-
angiotensinAd] 8] ¥AF 72L& AR5 3E2E Fi
7159 F¥4Q 8% 23E F dAh

B. ®W o

149 4T Asg Jer gezd 47 % 2
3% A4 94 A4 Ade B2t

9 3nd BBYFE ABFAL Hgol wat A
HHE B5T 404 THHE B3 YY 2F2A
€ Woshe, Yot E REdFY 43 44 2
3493 98 2524 ALE 99 429 477
g 2 e},

1. 23492 9z 32 73T vl& Ax
A1%9 wedd A% 47 ash

2. 32d ZFZF/EA AA 7] %59 circadian rhythm
o A 477+ de st

3. 3499 A5 AEE 4937 94 #4445
3 vzt ZF wE AN FHE AEY e
7 A+

4 N3FFo2 AT &EI 29 Az Axd o
3 FAAd 549 Aoz YeEte A5 o
3lole] AAAE TPt dF7t aFdl.

% A8 BE R ETE S48 o) 4449

2 Asd 22 4A%d F4 294 254, £E
A4S AE 2ARA FAz £ AAD A
AEE A7 493 249, 444 249, T4
2449, =W ALLY 42 249 FAz A
Q A8 E 24 Axsel T4 AR %z 95

% 2744 2494 2¢ AA4E =944,

28z AYHAAA 498 o =934 A
249 2#9 A49E NET 24954 2=
.

& 1 & #

258, AAH0CH). Ag: AFE%a, 1983,

AT, o)A, 3G, YT 2395 H=z A
ZF 4 ¢ 2AQF, FAAAAA, 1976, 16
), 195.~204.

A44, AZFH A g 5 IFEAAES H
2= 34, 599 q¥F=FA, 1973, 24,
477~484.

FAE, A48, 274, 4T £33 2 A
4 dA} 2 plasma renin activityd] v|X = &
s, A4 ¥3)x, 1982, 16(2), 236.

WA, A2, Ag AW 4 FF 494 1349
Wl 25 717 F9 AAAQ sl #d 47,
998, 1982, 40(2), 97~103.

273%, A48, AAW renin activity®} plasma
renin activitye] 4 &2 v+ 29— AFFHqQ
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1982, 16(1), 63~69.
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~—Abstract—

A Study on the Changes of Urinary Hormonal
Excretion and Renal Function During
Three-shift Nursing Practice

Kim, Myung-ae*

The sympathico-adrenergic system and the hypo-
physeal-adrenocortical system mediates the regula-
tion of the internal milieu. And the kidneys regulate
both water and electrolyte balance of the body fluid.
The kidneys are the sites of production of renin

which participate indirectly in maintaining renin-
angiotensin-aldosterone system. These system de-
serve special attention in the context of adjustment
the effects on the body function. And so, maximal
exercise and work load are associated with home-
osthetic function.

The nurses working in the hospital have been
complained of fatigue and stress by frequent duty
changes and overload. In order to define this, the
possible changes of hormonal excretion during
three-shift nursing practice were investigated.

Urine samples were collected at pre-duty and
post-duty, and were measured with chemical assay
and radioimmunoassay in 30 nursing students, in
nursing practice and 43 nursing students, in
studying.

The results obtained were as follows.

1. In nursing practice, urinary norepinephrine co-
ncentration showed a marked increase during
day duty, urinary cortisol concentration showed
a marked increase during evening duty, and
urinary renin concentration was increased in
night duty.

2, Corrected ratio of urinary sodium excreted by
the urinary excretion of creatinin (UNa/UCr)
and UC1/UCr showed a marked décrease during
night duty. Nursing practice did not affect on
the UK/UCr and urinary concentrating ability.

From these results, it is suggested that further
studies the define the effects on some physiological
function of the three-shift nursing practice against
circadian rhythm are needed for better working
condition of nurses.

*Department of nursing the graduate school of Ewha Womans University



