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(Abstract)

This study was undertaken to investigate protain effects on the adaptation of
shift work. Since biorhythms differ according to the time of day, an investigation
of the change of metabolism during day-shift and night-shift was undertaken by
dividing twenty 3-shift workers into two groups: dormitory diet group and milk &
egg supplemented- group. Between the two groups, estimations were made on the
concentrations of serum protain, albumin, cholesterol and cortisol and the excretion
of vanillymandelic acid(VMA), creatinine and nitrogen in urine.

The results are summarized as follows:

1. Serum ingredients were gathered from workers at 6:00-7:00h and 14:00-15:00h
on the day of their change from morning shift(6:00-14:00h) to night shift{22:00-6:
00h). On examnation of the serum ingredient it was found that, in dormitory diet
group only the concentrarion level of serum albumin showed a change of rhythm
adapted to night work, and in the milk & egg supplemented group the concentration
levels of serum protein, albumin and cholesterol all showed a change of rhythm
adapted to night work. Serum cortisol of both groups showed the same rhythm as
during morning shfits, which implied nonadatation to night work, but the
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concentration was observed to be lower.

2. Excretion of urinary VMA and nitrogen were higher during night work than
during morning work: they were also higher on the 6th day than on the lst. in
comparing the two groups, excretion of VMA was higher amang the dormitory diet
group, whereas the opposite was true for excretion of nitrogen among the milk &
egg supplemented group. There was no sign of difference in excretion of cretinine
among the two experiment groups.
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Fig. 1. Sampling schedule of urine and blood from shift works fed with dormitory or milk & egg

supplemented diet.
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Table 1. Average nutrient intake per day of shift workers fed with dormitory or milk & egg

supplemented diet

Diet Dormitory Diet Milk & FEgg supplemented Diet |
Nutrient .
| Calorie © (Ral) | 20114418 (91.4) 22474224 (l02.1)
Protein (g) ‘ 59.1£22 (98.5) 753114 (1255)
Animal Protein (g) 11.0+3.7 28.7+4.5
Far & ol (g) 352 132 184+145
CHO (g) 100.1£78.2 41591874
Ca (mg) 51524406 (736) 1156.64£64.5 (165.2)
P (mg) 75244698 880.3+108.2
Fe (mg) 16.2+6.2 (90.0) 23.0+47 (127.8)
Vitamin A (1.u.) 1474+ 334 (67.0) 23781315 (103.5)
Thiamin (mg) 1.08+0.24 (98.2) 1.51£041 (137.3)
Riboflavin (mg) 1.34+05 (101.5) 1.72+0.4 (130.3)
Ascobic acid (mg) 4014115 (72.9) 40.44+10.5 (73.5)
Niacin (mg) 170451 (117.2) 201453 (138.6)
Mean + S.D.

Numbers in parenthesis are the percentages of RDA
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Table 2. Hemoglobin(Hb), Hematocrit(HCT), and Mean Corpuscular Hemoglobin Concentration

(MCHC) of shift workers fed with dormitory or milkk & egg supplemented diet

Diet Dormitory Diet Milk & g Normal Range® N
Measurement ’ sullplemented Diet

Hb(g %) 14.0£07 14.1£0.6N.S. 12 - 16

HCT(%) 384142 40.4£2.8N.S. 37 - 47

MCHC(g %) 368144 UB8E2I9NS, 32 -3

Mean+S,D.

N.S.! Not Significant at = (.05 level berween two dietary groups by Student t-test
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Table 3. Serum protein level of shift workers fed with dormitory or mitk & egg supplemented diet

Diet
Work Time

Sampling Time

Milk & Egg |

Dormitory Diet
supplemented Diet

Morning Work 7.98+0.26 82910[_)3 I
6:00 - 7:00 - —
Night Work 7.75£029 7.58+0.58 :
Morning Work 7.5940.30 7.74£0.50 i
14:00 - 15:00 J
Night Work 7334032 7804£035* |

%:6.0-8.4g / 100m!

Normal Range
Mean £5.D.

* Significant at
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Table 4. Serum albumin ievel of shift workers fed with dormitory or milk & egg supplemented diet

Diet

) Milk & Egg
Work Time Dormitory Diet

supplemented Diet
Sampling Time

Morning Work 4.9240.62 5.89+0.57N.S.
6:00 - 7:00 -
Night Work 4.50+0.99 4.831042N.S.
Morning Work 4.30+0.37 5.79+0.40*
14:00 - 15:00 .
Night Work 4.73+0.63 5924047
Normal Range®:3.5-5.0 g/ 100ml
Mean+£S.D.

* Significant at -0.05 level
N.S.: Not Significant at =005 level

between two dietary groups by Student t-test
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Table 5. Serum cholesterol ievel of shift workers fed with dormitory or mitk & egg

supplemented diet
e m [ —

Mitk & Feg

supplemented Diet

! Diet
i Work Time Dormutory Dier

Slmpung Time

\lmrmny \‘(nrk lb‘?\):i: 31 7 154.84+55.8N.8.

T"”

6:00 - 7:00

\whl \\ urk ‘ . 110.2+36.4*

| Morning Work . 14474583 1455+ 27.3N.8.
14:00 - 15:00 T T R R — —

; Night \\m 12994237 152.9:4£55.4N S,

Normal Range®: IZO Z’();,/ 1()Om
Mean+35.D,
* Significant at =0.05 level between two dietary yroups by Student t-test

N.S.0 Not Shgnificant at = 0.05 level
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Table 6. Serum cortisol level of shift workers fed with dormitory or mitk & egg supplemented diet

Diet
Work Time
Sampling Time

Milk & Egg

Dormitory Diet )
supplemented Diet

8100 - 7:00 Morning Work 22901345 214.6£67.2N.S.
R Night Work 1214347 110.0432.9N.5.
Morning Work 90.1+226 101.2429.2N.S.
14:00 - 15:00
Night Work 9394329 656+119*

Mcean+S.D.
* Significant at

NS Not Significant at - =0.05 level

=0.05 level between two dietary groups by Student t-test

Fig. 2. Serum Protein(A), Albumin(B), Cholesterol(C) and Cortisoi(D) Levels at 0:00-7:00 and 14:00-15:00

in morning and night shift workers fed with dormitory or milk & egg supplemented Diet
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Table 7. Urinary vanillyimandelic Acid{VMA) excretion of shift workers fed with dormitory or mitk
& egg supplemented diet mg / 24hr urine
Diet Milk & E
Work Day Dormitory Diet i ggl
i supplemented Diet
Work Time
. 1st Day *342+137 3.05+1.62N.S.
Moming Work
6th Day 417+193 3.2941.60N.S.
) 1st Day *323+115 *3.15+1.10N.S.
Night Work
6th Day 443£1.32 3.96+1.60N.S.
Normal Range®:1.8-7.1mg / 24hr urine
Mean+S.D.
* Significant at =005 level between Work Days by Student t-test
N.S.. Not Signficant at  =0.05 level between two dietary groups by Student t-test
Table 8. Urinary creatinine excretion of shift workers fed with dormitory or milk & egg
supplemented diet
Di
< Milk & Egg
Work Day Dotmitory Diet )
supplemented Diet
Work Time
1st Day 647.8+£187.8 689.2+159.7N.8.
Morning Work -
6th Day 70081643 603.0+164.3N.5. !
[ 1st Day 699.3+£150.6 649.1%107.1IN.S.
Night Work
E 6th Day 712611176 7073+ 1124NS,
Normal Range®: 580-680mg, 24hr urine
Mean+S.D.
N.S.: Not Significant at =005 level between two dietary groups by Student t-test
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Table 9. Urinary nitrogen excretion of shift workers fed with dormitory or milk & egg

supplemented diet

Diet Milk & Egg
Work Day Dormitory Diet .
: supplemented Diet
Work Time
1st Day 3.01+£1.02 °5.38+253"
Monring Work
onrng ot 6¢h Day 548183 643£183
1st Day 5.08+1.97 °6.5242.15
Night Work
e e 6th Day 6.00£3.60 820£3.30*
Mean£S.D.

* Significant at =0.05 level beteen two dietary groups by Student t-test

°Significatn at =0.05 level between work days by Student t-test
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