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The Effect of Exam Stress and Vitamin B Complex on Plasma
ACTH, Cortisol and Prolactin Level
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—— ABSTRACT Korean J Psychosomatic Medicine 4(2) : 207-214, 1996 —

he study was designed to find out the effect of exam stress and vitamin B complex on

hormones such as plasma ACTH, cortisol and prolactin. 21 medical students completed
the whole period of the study. Global assessment of recent stress(GARS) scale and SCL-90-R
were used to measure stress perception and psychopathology. Radioimmunoassay was used to
assess plasma ACTH, cortisol and prolactin. Plasma ACTH level was significantly higher 2
weeks prior to examination and exam period, respectively, than 4 weeks prior to the exam.
However, there were no significant differences in plasma cortisol and prolactin level among the
three periods. No significant differences were also found in plasma ACTH, cortisol and
prolactin level between vitamin and non-vitamin groups during each period. Scores of stress
perception in economic area significantly had a positive correlation with plasma ACTH and
prolactin level, respectively, 2 weeks prior to the exam. In psychopathology, scores of hostility
subscale significantly had a positive correlation with plasma ACTH level. There were no
significant differences in change of each of the hormones over time as well as between vitamin
and non-vitamin groups. In conclusion, it was found that ACTH was more sensitive to exam
stress than cortisol or prolactin, and that vitamin B complex had no significant influence on
ACTH, cortisol and prolactin level.
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#HE Fag 292 ge1A UcHGreenberg 1990).

N E % 483 2E#2E catecholamine, ACTH(adreno-

corticotropin), cortisol, prolactin, 744 hormone®

HSHRAL #AL 2d So WENZIEE 2BA2% a0 e hormone 2419 Wsish BAe] UTHCo-
‘At ol ek At llins#} Frankenhauser 1978 ; Johanssons 1979
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Aslans 1981 : Danners 1981 : Hyyppas 1983 :
Johanssons 1983, 1987).

Z4F AN 2EG2JAAEL ASUHAE &
BA7)3, 879 catecholamine® cortisolE Z71A]
7)e Aoz d2A Yt Moss® Wynar 1970 ; Dim-
sdale®} Moss 1980 : Lovallo% 1986 ; NesseS 1985
: Corenblum3} Taylor 1981). 53] S4|9] 443}
7138% 3 2 4o EFE0] AFEE BE FEEAA
% ¥4 cortisolA ¢ 719} dHEE o2 vET
(Mason 1968). & Eo] @7]7ke] A4 AgdA
A 25 FHo] %9 cortisolXE &2 1 (Co-
llins®} Frankenhaeuser 1972), 8734 &2l dig
A o] cortisold] EHE Z7HAIZHLund-
berg®} Frankenhaeuser 1978). =& 3gdAY =
BAET o] AH2EH 27 B A9 cortisold]
Aol 71531 (Roses 1978), Ho| F&1 AL
FHo A AR FUEAM k9 cortisolx7t F7HEE
Ro 2 B 1HYHSchaeffer® Baum 1984).

a3 FH FEE rvee $AEY HEE 2E
8248 (Corenblum3} Taylor 1981), AAALF,
treadmill, ©2]7]9} 22 % (Oleshanskys 1986
Hartleys 1972 : Smallridged 1985 : DeMeirleirs
1985), F3FEHA (Noels 1976 : Levine 1978), 34
A FFA 8 (Meyerhoffs 1988)3 28 2EH A3
< 8% cortisolX = B prolactinA = F7HA7)= A
o2 deizlth. o] tlFd4 (Lehnerts 1989), A
£3 JAAYE 33 AFEE(Bohnens 1991)
7 o2l T fF ol (JezovaFd 1992)°] Etf9
cortisol A &] F71e} FAHE AoZ BuHU)

$H 2E# 27t ACTHO WXlE ool #g A+
£ 42 o|FoXA] goy AF7HA LA AL B
W ASAEHXA(Breiers 1987), AAFY TFAY
(Meyerhoffs 1988)0] ACTHE E7IA7 Aoz v
k.

2Eg 2d & prolactinghe-& B A7) d¥ &
Eg 202 oo = WA F 2 AZAHAAN FES
uh=(Sachar 1980) AFZEIME prolactinX7} 7}
e o2 BaHR

BA A oA BAHE 2EHA T2E2 cor-
tisold AA= vitaming] o]&o] W43 o|t}(Allen
1983). Wb A ~EgAE AU vitaming

ureA)Z £ 9lt}. 53] vitamin B £8 4l (thiamine,
riboflavin, niacin, panthothenic acid, pyridoxine
hydrochloride)$} vitamin C7} 714 932 wo] W=
Aoz deiz gItHGreenberg 1990).

B dpMe Aga 22 ARHY 2Ef 204 4
F33 2Ed 23 Ze] 3 ACTH, cortisol 2 pro-
lactinX| 9l #|X& FFS gol B, FAo vitamin
B &7t 2EH 20 €3 4] 32E9] ¥l v
2 GFE do} Bz} gt

oy L B

1.4 %

€ 47 At 9fist 23hd 34 1768
9L oz da A AN BAALEY AFES
AN 73 HA FAFHH AmAPe] i, 2 2F
olulel] AAA AHE & Ho| glu, dE £ FIY
Bdo] Ye AT T F A7 Ao it BE 2
3 48 (A 341, oA} 14F)0] S-31712 TSR
A A 2F BE FAE 20 F AAM #A71E
%2 Ho| Jd AIFEL AY 454 119, A 2F
A 109, A1871ZE Tl 9ol F2& 8T 7
F7F A" 45300 27, A8 25 A0 27T olE
€ 2 7N BF At 9 Az
2 HZE 37] HaiA Al 717 ZFE 20k 21 E
tHe ez FAASNN. o|59 A% L FTE(R
FHA) 22.8(£2.DA(FHHES 21~25) ATt

2%

1) HARE

B Al E0l77] of 3 & Ao HAAEE e
2 2 A7 ., A, AL ojdd XAk & AlEkE
& AEAZ F AArEA S A7hE 74 fEFes §
Astdt. WA APt E F4e F AYsEE
STt a3 o) AR i) A} 2F ol B F
A, &7 F5e A 299 3 55 kst
HHRAE g AEEEe] 34 D APL A F
45774, AE 2574 R A7 A A A A8
k.

FAAZE A 219 T 108 9, 9 D& vi-
tamin B %490 Aromin(fursulthiamine 54.57mg,
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riboflavin 5mg, pyridoxal phosphate 30mg, hy-
droxocobalamine acetate 261meg : 1¥ 23])& &
wets, 1190 7, o 4)2 Foj¥x] ¥9kth. Vitamin
B E¥AIE 277, 453 Fo4% ¥ 44 ¥% ACTH,
cortisol B prolactinX& 43t}

2) Mgy

AZVGPE o R AT A FUY 2EH2AZLS
BH7+ed 4 = global assessment of recent stress
(GARS) scale(Linn 1985)% wiehst 2(27% % 1988)
I} H2 9F7e) AR E A F AUE sym-
ptom checklist 90-revision(SCLI0R, Derogatis%
1976)8) T AGH(PBFY F 1984)S A3

3) DEEFYS 9T FAFH|

A 3Y 24 8~9Ae AAAERYE FAgd
10mlE A¥sle] EDTA(ethylenedi-amine tertrac-
etic acid)7} £°] e Alg@el &Zch o] BAREE
< R3] 84S 2 F 2T 45 0T B
BeG. U o|E FEE o £ F FAld|
hormone® =& A3}

4) 9% ACTHY &%

¥4 ACTHE kit(Immunonuclear Corporation)
g ol&3k= WY WARAEe) o3 =Y.
100018 AL 4TolA 3% incubation® 12%
75mm polypropylene tubedlA 23] EAR=HATH FH
H FAE HG Foll o] AFFS 308 A 2=
23 4ToA 2087F 3,000 rpmo.E AAReshe] A
%9 % aspiration®2 AU} ol bound frac-
tiono] AAEH AL

5) @% Cortisold 5%

8% cortisol cortisol Gamma Coat™ ("I} cor-
tisol radioimmunoassay kit(Baxter Travenol Di-
agnostics, Inc.) & AHE-Ste] HAMY WY RN oz &
A, g EF A Feortisol A7} o] &5
t}. o] HE Gamma COAT™AIEH W& o] 1
A7 GAZ viE AEdA BERET SF3E
£ cortisol tracer® B2, siFAFY. 2F AR
AFAE YN F 2 NPT Hig 2ES AN
sltH Mougey 1978).

6) 8% Prolactin® 5%

¥4 prolactin® Abbott Prolactin RIA Bead II
diagnostic kit(Abbott Corporation)& AH&3te] im-
munoradiometric assay(IRMA)ol 23 ZR=9]t},
1879t prolactin® A2 v} plastic beadE< ©]
$3t9 8% prolactinX& &3I4, ©] beadES
AAHE T beadEo] B0l Ut AFR2ZRE AA S
BT o &7l P2 2H beaddl FE5A &2 pro-
lactin® T84 8 beadol #38 223} FAAY.
2% o} beadd 29 WAFsE gamma counter=
AR/ 87 prolactin ¢ FTE HAbso] &
57 &L prolacting F3tL v FEXY vlw g

22X AU

7) §H2Y

A2E9] FAE tF #o] AHAY. Vitamin
B 79 £F 79 9% 2 18] 439 vlaE Stu-
dent t AR} o3, Ade] ¥]I= Fishers exact
testell jaiA 22X 221733 2 vitamin B 83
A 59 5 =& ¥F ACTH, cortisol 2 pro-
lactin®]9] ¥M]wE &8, A Z3 R vitamin B ¥

$-7ol we 47] hormone?] W2l vlu T 2z}
repeated measures analysis of variancedl] ]3] £4
HAck. 2Ed2A435 2 FAHeE]e 83 ACTH,
cortisol ¥ prolactin®] 7+¢} 4#BAE 22 Pear-
son @Al ofaix A=t dH Ad, FA2E
22t He 2 1T JHe SHEFRE § A7)
hormones] #AE thiS AP o8] A=A

4 4

1. Vitamin §28 B o 19 Q1R A ot
N ER

Vitamin $979 43L& JF#(FFAA) 22.5(£1
A, MFEATY dFL 229(£1.2)A9. 187
AA L vieg Fojo] HF(FFEHUA} 78.5(+£5.8)4,
H]RojFo] HF(FEEHAD 79.0(x£7.4) -} Vi-
tamin T} v Fo T 7o) A¥(p=0.31), ¥H(t
=-0.73. df=19, p=048) ¥ 18712 HAH(t=-0.
17, df=19, p=0.87)& A4 o2 242} {93 3}o]E
Bolx] gt}
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2. Nt it A vitamin B 2K £ 37
E @% ACTH, Cortisol ¥ ProlactinA2] 3}

Nz A & AE 474, 2585 AE7IT FY
2 ACTH, cortisol 2 prolactinX| & ®|2 & A=
23 2ok 3 ACTHAIE A8 454 v A g
274 ANEAL Fo 4 /YA d =%
(Table 1). 8}y Al 717t T B4 cortisol(Table 2)
3} prolactinX (Table 3)€ &2 Fo& ol HolA
okskth. T3 Ajzke] 7 3}¢} vitamin B B¥A| Fo #
7 e Waave glolME o Aelrt Al
(Table 1, 2, 3).

¥ vitamin BFHTH HFE Tde €3
ACTH(Table 1), cortisol(Table 2) 2 prolactin]
(Table 3)7} 22} Frojgt 2pol & Holx] gt}

3. AEYARDL F4eo W ACTH, cotisol R pro-
lactinX 1He] ¥4

A71ZE 5 N 2530 ZAH EAo BhE 264
2A)Zt Agate] A ACTHA|(r=0.69, p=0.0012)
2 prolactin® (r=0.54, p=0.017)9} 27} f-2l & ¢
HAL B ol9e tE 2EH2AZ Ay ¥F
ACTH, cortisol ¥ prolactinX| ¢} ztz} f-9]% 434
& Bolx] gttt

4, INYY A ACTH, cortisol ¥ prolactin®
LR R

AZIE & A8 2FAd AYEE A5 ¥F
ACTHAI$} #2J3t FdaS HAHr=0.59, p=0.
0063). H A¥ 27dd HAFHE FFre F
ACTHS} F3#A49 A (r=0.44, p=0.0053)<, Al
8713 5 BAAE A4 87 cortisolX| 9 A4
9] A%(r=0.43, p=0.0054)¢ B} 234 A7)
5t FAdeE 42 @4 ACTH, cortiosl 2 pro-
lactinX| %} 2@ 3@ & BolA &3ttt

5. At Hat% vitamin B £ §7°1 @2 8%
ACTH, cortisol X prolactin2] Bisg<| vl

ANz A3 & NE 4715 AE 2F-, A 4574
7 A¥7)7+ 7+ 2 vitamin B £9 % o& 8%
ACTH, cortisol 2 prolactin]¢] WS 22} re-
peated measures analysis of variance® #4313
o} 2 A} Az} A & 83 ACTH(F=0.00,
df=1, p=0.99), cortisol(F=0.00, df=1, p=1.00)
4 prolactinX| (F=0.12, df=1, p=0.73)9] W3}F
22 vitamin B o] %4 ©& 8% ACTH(F=0.
74, df=1, p=0.40), cortisol(F'=0.22, df=1, p=0.
64) 2 prolactin (F=0.09, df=1, p=0.77)¢] ¥83}

Table 1. Plasma ACTH level during each period of 4 weeks(baseline), 2 weeks prior to examination and exam period in

medical students

Group Baseline 2 weeks 4 weeks(exam)

Mean+SD Mean£SD MeanxSD
Total(N=21) 2390+19.87 43.14* +34.59 43.81°+30.15
By unit Vitamin B(-+)(N=10) 21.54%+13.74 53.01 £2895 40.89 +31.63
Vitamin B(-)}N=11) 26.03+24.69 3417 +38.12 46.46 +30.02

a, b : Significant overall effect of time(F=5.45, df=2, p=0.0083),
No significant difference between units(F=0.09, df=1, p=0.77),
No significant time-by-unit interaction(F=1.97, df=2, p=0.15)

Table 2. Plasma cortisol level during each period of 4 weeks(baseline), 2 weeks prior to examination and exam period in

medical students

Group Baseline 2 weeks 4 weeks(exam)
Mean+SD Mean£SD MeanxSD
Total{N=21) 27.25+7.58 31.35%£7.93 3141+ 9.27
By unit Vitamin B(+)(N=10) 24.90+7.05 30.72+£7.13 29.23+10.88
Vitamin B(-)(N=11) 29.3847.72 31.92+8.91 3339+ 7.51

No significant overall effect of time(F=2.34, df=2, p=0.11),

No significant difference between units(F=1.65, df=1, p=0.22),
No significant time-by-unit interaction(F=0.33, df=2, p=0.72)
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Table 3. Plasma prolactin level during each period of 4 weeks(baseline), 2 weeks prior to examination and exam period

in medical students

Group Baseline 2 weeks 4 weeks(exam)
Mean1SD Mean+5SD Mean+5D
Total(N=21) 22.92+6.63 26.46+11.89 25.40+11.78
By unit Vitamin B(+)(N=10) 21.73£4.61 24.84+10.13 2591+12.13
Vitamin B(-)(N=11) 24.00+8.13 27.94+13.61 249441203

No significant overall effect of time(F=1.01, df=2, p=0.37),

No significant difference between units(F=0.17, df=1, p=0.68),
No significant time-by-uhit interaction(F=0.35, df=2, p=0.70)

ol SloPAE 22t 618 2ol g o)A Ysieh

6. QIO QU AMA EN B hormone B

A7IZE & N 4FR, NG 2FA LAY It F 8
4 ACTH(R?=0.12, F=1.24, p=0.32 : R>=0.35, F=
2.71, p=0.08 : R*=0.03, F=0.17, p=0.91), cortisol
(R?=0.19, F=2.14, p=0.12: R*=0.22, F=140, p
=0.28 : R*=0.08, F=0.44, p=0.73) 2 prolactinx
(R?=0.23, F=2.64, p=0.07 : R>=0.08, F=0.46, p
=0.71 : R?=0.14, F=0.86, p=0.48)& Zz} 24485
2 stz 44, AM2EA2AG A, 18972 H43s
EYUSEE 3o i SARNE A3 27 A
EHAFEL F5UFET 2 fY% BAE HolX

&34t
! z

B AT dFE¥I} dA R visaigoy A
AN i 3lolg Bo gAY o3 4 ¢
187) A& 5842 3t2 83 ACTH, cortisol 'R
prolactinX & Zz} £4W42 #A 7| Agge] &
hormoned] @& X=X E ¢ol Byt 1 4
A7) ¥4Eo]l 47] hormoned #2534 93S vlx)
A g= Aoz et =¥ vitamin B $93 |
SoF 7E A, 9%, 187] 449 Zo)7t 43t
# gttt gt £ 749 hormoned] ¥l® ¥ A
A=) Al7ke] A o] W hormoned H] R EH=t]
237] BFgo] FojQqle] HA gv AR YT

AF7A 2EH 29 UlFH)A k9] FAlo gaix &
HA vz WA AEAZA GASEE A |
2o M 274g B3 B4 (adrenal medulla)2 |
ANAE Aggrt. 53] 549 2EHLE FATAE

24238} epinephrine ¥ norepinephrine® #& ca-

techolamines EH|AIZIT). §H 2E 27} N &Al0
= A3 9FdlA corticotropin releasing factor
(CRF)7t frEl=a, o] H7|Ad §X& 55
€ AF3std ACTHE #H]A)711, ACTHE 93
(adrenal cortex)S A=, cortisobg 4] A1ZIHGreen-
berg 1990).

2 AT AY 2Bz, HalH § FA58E
] #AE EE t2 A% hormoned prolactin
o] @A = gol B22M hormoned] A2
Egzo] g ¥hE-& Hud AT 1 8 2Y
g3 ACTHA %] A8 45A0 vld] A|g 2573} A]
Y 7174l 22 fojstA 'k ey Alzte e}
vitamin B &84 §o {57 2k WP g o] glojA
o Aolr} g wEbA o] Ao vitamin
B &= #Agle] AlFd] YJutdE, & 2Ed
29] Ax7} o F&4E ACTHA7 o A8 71
gbe A ouigt, 38 Al 71k F 83 cortisol 2
prolactinX = 2z} f9§ A}o]E Rol| ggtr} weh
A ACTH’} cortisololu} prolactin® e} AE #2012
o thaf o o9 wgS B AsAe] B 2gx
o] A= AldsHtet HlrA7t A ey 2Eg 20 9
3 Fe B3 S-S A W FUAsF3 o

FH 71E9 T ATFEAME g EY AJH2=
E#~(Lovallo% 1986 : Frankenhausers 1978 1
7% 1995)7F 89 2 &9 cortisolXE F7HA7)E A
022 aaEgoy & AFdME APAEH A7 EF
ACTHA| o5 8E U278 ¥ cortisolX & H3}
& Yo7|A gt o|F S o vk d
EAggozH i) Elsojol & Rojr},

Vitamin BEA9} hormoned #AE HW vi-
tamin F973 HFAGT ol 2+ AL F V)
hormone|°l lo]A] zto]7} Qi) & vitamin BE

= O
E& 9
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A7 N 2 o 2EG 20 2§ hormone
o Aol E FE XA G5 A 181 o]
Ro] 229 ZEs} FAE AUA, oPIWE vi-
tamin B A9 §Fo|u} F47|3ta 2 ¥ wE
AR goz o] ZARA FE o of & st gint.

3 2EH 222 D HAH 2|9} hormone®] FAo]
Ne ZAY ZA9 #d9 2EH2XZG A5y 83
ACTH 2 prolactinX|¢} 28 Fda4d& 2o AP
Ql 2EH2ARIAS} vl R FEAY 2EH AR
2% d4 ACTHE ¥|%% hormones} J@4e] A&
< AAREIAT B8 AlE 259 HuiZAE ¢ #Hy
F3A% A5E 42 93 ACTHRIS Ho¢ 334
& BolAY I¥ S BIUL, AE7IT T BEUHE
A5 8% cortsolX 9 FIBAY A B oA
A2l E0] hormoned &L /Fe4dol &5 A4}
8 o 281 FA9 A= AR g s T3
Hoz E¢he Bol =7 A ¥H cortisolAE A
Yeht A (Bakers 1985)7 Y€t

34 vitamin BEEA|S T3 vFoAT 9 8
% ACTH. cortisol 2 prolactin®]9] #3}go] §-2)3
AolE Ro|A P2 BB A AH F AY 4F
A& 71822 S o A 27 A 7|0 &
Z} E4 ACTH, cortisol 2 prolactin®]®] ®a3x &
o3t Zpo) g RolA| et WA o] ZH= ofu| gl
A 71€d uig} Zo] A 4FAd) HlE] AE 2F:AH
AN¥7)ztel Ztz 84 ACTHAZ} $718 23S 34
2 o A 2543 AF7Ie| 2EH 2] eI}
M2 H|& Ao FE F g Aot wtA] o
2 2Eg 29 Y 7AYo F 7 F HUE
2EFH2QAE A E i o2 Bt

AEH R A¥H 2 2EF 2R} YA cor-
tisolel\} prolactin® = ACTHZ o o1& ¥He-&
ez F343 2ed 23zt AlY 257 Azt
2 H3dF gz AYrI F EUg 22 ZAgEst
7] hormonest #¥d 754l Eh. 28 vita-
min BE#AE 2Eg 29 g 47] hormoned] ¥

Sloll = F%E vAA AT

B g0 23e ANPAEHA D vitamin B 234

7} % ACTH, cortisol 2 prolactin®| | Wizl o3k
& o} ¥u7} &= d o £ d7E g 28hd
FAE F NY 4574, A8 253 L 87 AR
g EF 45% 219¢ die= g Ay 8%
hormoneX= WAM] BHENYd| 93 SHHUL.
agln 2E#AAZ 2 A= global assess-
ment of recent stress(GARS)3AE¢} SCL-90RE®
E AMgste] B71E9dY. 84 ACTHAE AlE 454
of wjs) Al¥ 25743 A1 Foll 4 FoldtA o
A Jveigch, v A7) F 87 cortisol#t pro-
lactinX & 2% f & 20| & Bol|A] ggtrt. $4 vi-
tamin B¥Y $% ol 8% ACTH. cortisol 2
prolactinX & Ztz} #2138 o) HolA| g}, E3t
AN 234 BAH EA% A 2EH2AG Fg
£ 84 ACTH % prolactin® ¢} 2|8 AL B
Ak A8 2749 AR E Age 9 ACTHA
b fod FdAAE, UAFHE HFe IR
ACTHX|9 4849 Age, APt 5 B3 E
AFE 8% cortisol Xt FHHA Y A B3 Al
2733 B2 vitaminFY #-5o] 42 3 ACTH,
cortisol 2 prolactinX] 8] B3 JANE FF 2}
o|& RolR] g3ttt ZBH2Z A Y2Ew 20 el
cortisole]t} prolactin®tH= ACTH7F o] o91g wHg-
& Yeha, F3Y 2Eg2AZolt PR Aoz
2 H3AF, a3 Ag7I F 22 2 FAYEst
47| hormoned} #AE 754l Erh. 2 vita-
min BE#AE 2Eg 29 9§ 47] hormoned 3
S| F& v|A[A] F5S AAFRT

3N 99 : NF2EH - Vitamin B - ACTH - Cor-
tisol - Prolactin.

n UNe

B A7HA0] 284 & QMY olste} ashg
o), ZuAl, A5E, W EToA BA= AT
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