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Abstract : T/rinalyses have been conducted for 28 crew’s in H University's training ship and creatine and uric acid turned out to be higher
in all ages, which can be inferred that board job has caused negative impact on kidney and/or malfunction. In addition, TC and HDL-C,
LDL-C hus decreased, however, TG has increased after the navigation. Al different positions including dfficer, crew, decker, engineer
and radio part showed the similar pattern. TC and HDL-C has decreased in 30s, 40s and TG has increased in 30s. A few of the 30's
show extremely high TG rates so hyperlipidemia is suspected.

7 members turned out positive for UBG test and 5 positive for PRO test. Especially there was only one UBG positive before the
navigation but, 7 members has become positive, which means the one-month long-term navigation has definite impact on the liver cell
function.

Key words : Ocean navigation, Biochemical Analysis of the blood and urine, Crew’s
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Autohumalysis 900S(EC)Z,

Glucose, Creatine, Uric acid, Urea nitrogen,
cholesterol, HDL-C, LDL-C, Triglyceride, Total protein,
Albumin, AST(GOT), ALT(GPT), r-GTPE, 183 AR¥
412 Bilirubin(BIL), Urobilinogen(UBG), Ketone body(KET),
Ascorbic acid(ASC), Glucose(GLU), Protein(PRO), Blood

(BLD), Specific gravity(S.G) & ZAMS}IaTH

2.3 Xtz Azl

B A7 7= SPSS-PC Window 10.0 T2 19& o] &
Fdgon, F7)7t g8 Ax Fo] 240l paired t-test® 3+

2 Aol Askehs] A
3, A A AEE Xoli= ttest B dYHNFRL R
e, L FAA Fo FEL p < 062 AU
3. o7 Ayt
3.1 o Malstx 2M Zn|
Table 1 Biochemical Analysis of Crew’s blood
L& M=SD
Ax e - A A}
AAME \ 2F 57 MSD t-test &
) 102.03:1450
_c}=Al t)—_llj_ ~
W 44, d Glucose 9821 + 2113 0.84 80~120mg/d¢
Croating| 028 %002 | 289 | WO08~12ng/dl
:J} s, 031 005 xx | 106~09me/de
5_ -hEAEE | Une 456 + 147 -649 | ¥36~81lmg/de
o | -e%EE | 579 = 143 wx | d24~56me/de
5 Urea | 1176 +243 | o | W8~20mg/de
nitrogen 1158 + 257 ) 36~ 18mg/dl
chole- | 18071 + 2885 | 563
- sterol | 14972 + 3489 |  xx | 1207220me/dl
q [Heeae "
3 [ smans| mc 827 + 701 725 | 37~S0ng/de
2| Lyaw 4253 + 668 e | cd4d4~66mg/dL
g | PAEE )l mesenu | 21 | 16
a 10886 + 30.85 x| oI55~155me/de
s Tri- | 11646 + 6924 | -372
glyceride| 153.19 + 75.94 e | 70~ 170ms/de
Total | 790 £ 053 434
A proein | 754 = 066 wx | 5885/
~FadA
Az e 498 + (.38 759 N
7+ Albumin | 463 + 0.40 e | 409~D5g/dl
&
e AST | 2875 = 773
= — — o~ E‘_O
o |-eAEza| com| wsrgiz | OF | 8094
= | “ARE
5| L% | ALT | 2041 + 1939 me
amaus| GPD) | 25691 1asy | 14| 57EEA
BERN- 2024 = 209 @7~40 TU/L
TGP o oios | YP | eaos o
* Ip <05 #x:p< .01
Table 17} Zo] 9% Ax & Ao AY3ets A3E vH
NAAZ 7% 5& AWEE creatine, uric acid £ A,
DAEE, 9 AIF 5& HPS= total cholesterol,

HDL-C, LDL-C, triglyceride £<¢lolA, 2a]la vz F A&
Al A2 58 A3 total protein, albumin £ ¢10)A
frolst zHolE WYk

Table 2 Analysis of officer and crew blood

e = T

FF | n=119 | n=17 | US| ne11w | nmapy | TS
aeose | o | ads) | 198 | ena | aren | 02
creatie | 02 | 003 | 72 | 0omy | 0o | 12
b ax | e | 1| O | am | 18T
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ahalE - 2] -

5 =] 3 o =1
Urea 1081 [ 1237 [ oo | 1030 [ 1241 [ 229 Table 33} o] A& H3t ¥ e, 7l@w 5 AFRA
ntogen | 225) | @a) | ) @3) | @49 | x| o) "ol Asieta wskE uw total proteins] A £ Fol
chole- 17812 ) 18239 a0 | 14139 | 15611 | 23] 3 glbuminol Al 238 A3} Foj ol 2o]E Rol= A
sterol (34.64) | (25.43) (39.44) | (3167) | ool gz ge1e W wast 98 o 4+ o
HDL-C 4701 | 4910 [ oo | 4020 | 404 |
893 | 660 | | @1 | 610 | 7|
] 11654 | 12114 | _ 10899 | 10878 Table 4 Analysis by age blood
LbL-C 37.33) | (2929) | 03 | 3199 | 3113) | 092
Tr- 1572 | 11694 | ., | 13983 ] 16183 | ., . 304171 THn=10%)] 407494(n=15%) | 504°1’3(n=3%)
glyceride | (7464) | (67870 | V| (7601 | (7693) | %\*;ﬂ%ﬁi} MeSD | (13 MeSD | (LA MeSD |
Total 803 | 782 | 5| 770 | 74 | |4 T |24 MesD |V 21 mesp [T 24 MesD |1
protein «:_;%‘2 «16:2) (043782) “1752 Cucose | 0050150 [ - T1oa01a59) | [10750033) || o
' : ~ : : 91.05(20.38) | 0110433215 | V0| 91.44(178) | -
o 0 | 039 | 0% | 029 | 045 LOOJ 0.28(0.03) 0.27(0.02) | -2.66] 0.28(0.02)
AST 2696 | 291 | gg | 2817 | 3092 | ey Creatine | oo0002) | 22| 0326000 | * | 020002 | 0%
GoT) 09 | G695 | V| 1046) | 634 | bt et 2o
Uric 471(1.16) |-3.10| 4410.78) |-519{ 483(0.79) |-6.14
ALT 2005 | 2964 | _ 2541 | 2588 | _ .
GPD | @559 | aa99) | % | gon | aoz) | 0% add | 59022 | =+ | 561060 | *x| 5%0106) | =
3837 | 4146 3643 | 4584 | _ Urea | 1141(275) 12.042.38) | 1153(2.16) | _
eGP o940) | 14.05) | 087 | @209 | 11 | M nitrogen | 1051244) | 21| 1200248 | 10| 12643.15) | 074
.0 < 05 chole- | 18112(41.1) | 807 18049(226) | 378 180.48650) | ,,
"bS sterol | 15352(404) | ¢ | 15411(27.5) | #* | 14847(283) |
pic 474301027 | 668( B&GID | 452| 832089 | |
Table 29} 7o) Ao} F7te] FAo] WA W 4097850) | *x| 4313(81)| *x| 4471(432)| *
35 HUl 23 % Urea nitrogenolAl F9l§ 2lol& Hol= . 1 11957(449) 120.47(26.0) 112.91(2.43)
IDL-C 1048373 | 290 110060200 | 167 | 97462128) | 1%
A e 12 99 ¥ "Iyt gles & & 9k i it iy ‘ ‘
- 1119.07(802) | -3.96| 119.12(70.1) 50| S4T@2I | , o
glyceride | 15064BD) | x| 14688(713) | | 193.25(87.8) |
Table 3 Analysis of decker, engineer and radio part blood —
- Totl | 808(042) | 279| 778060) | 273| 79037 | 4.
s s A g8 5 protein | 7.73042) | = | 742080 | | 753049) |
HA
we | H¥ 1R L ASE R ) 7R | AR F Albumin | 5:13030) | 489] 491(040) | 496| 478015) | o
1=12% |n=10% | n=6% { test |n=127 |n=10% | n=64 | test bumin| —21098) | #% | 4610048) | | 430023 | &
9812 | 104.89{105.11 92.95 | 108.08{103.94 | 4 AST 26.56(10.27) 30.81(5.85) 25.75(4.88)
Ghucose | 1069) |1695) [17.38) (7 |assn) {172 |3118) (297 | | com | 20ma1140 | V| 297650 | %4 30.180.70) | 176
me | P28 | 028 | 027 031 | 031 | 029 ALT | 29.20(26.82) 3063(15.79) 23.70(5.66)
Creatine 1002y | 003 | 000 % | 0om | 003 | 002 |* | | e |2zereiio| %8| masaoan| M| 216 | 0P
Uric 389 | 491 | 532 547 1 602 | 604 40.93(32.19) 38.30(12.50) 4764(8.04)
| acid | 060 (2 | @4n 2P )| aze | @29 [P | |6 soson | 0% 90001708 | %8| sson(1a0) | 32
Urea | 1093 | 1283 | 1163 |, | 1088 | 1244 | 1136 | o
nitrogen | {1.78) | (3.04) | (2.07) |7'° | (150) | (3.45) | (262) |~ *1p <05 +x:1p <01
chole- | 17890/183.98 | 17898, ) 152,06 15156 |141.99 | o
sterol  |(26.53) |(39.44) [(10.62) | |(27.11) [(47.36) [(28.81) |~ Table 49} 7o) Yok A7} & deiy el Asisr W3l
| 4688 | 50.14 | 4796 4124 | 4480 | 41.34 = nu 6 AN ARSI (i i a0kl ElEE A
HOL-C | won | o) | caam 1998 | 582y | @any | carm 089 S| crea:;me\_ 4049419l A, uric acidE 30411 B, 401 4?
s Al o] A X k1) -C= A=)t
pL-c 11513 [12507 | 11819 . [10675 |11686 | 9976 | o A, 50410} el _1’ tOtf“l cholesterol?t  HDL-C& 30 ﬂl '
L (32.42) |(39.45) |(1856) | 1(2758) (33.92) {(33.99) | 40-49M)e A, triglycerides= 3041 wlwtellA, total protein¥}
Tri~ 111358 | 136.41| 8398 059 [13617 (18480 |13455 |, oo albumin  30MIWIRE 40-40A1 A 242} /2] gk 2fo] & BT
glyceride |3007) |(86.94) |(51.18) | |(55.89) | (88.47) |(84.08) |
Total | 795 | 799 | 766 |io- |78 |746 |71l |2.93 3.2 &AL 2 A
protein | (0.34) | (0.45) | (0.89) [*® | (0.39) | (049) | (1.07) | * . .
b | 202 | 514 [ 450 [563] 470 | 465 | 425 |40 Table 5 Analysis result of Urine
041 | (036)] 049 | * | 022)| 0.32)| (058) | * wore ] e Jama e wg lawslmas
AST | 2753 | 2080 | 2045 | | 2787 | 3212 | 2999 | we  |amd|gae| g guc| g | aw | 49 |g=s
GOT) | 7.82) | (8:89) [(6.29) 822) | 982) | (39D A wa el o | 9w (awa| 2
ALT 32.02 | 31.31 | 21.02 070 2491 | 3142 | 17.71 179 Bl | uBG | KET | Asc | gLU | PrRO | BLD | LET
GPT) (756 |(2593) | (5.86) |~ |(11.69) |(19.36) | (5.17) |
opp | 3381 | 4901 | 3849 || [ 3531 [ 5130 4041 | Aes |2 | 8137|1190 14
r EJ:LZ?) (30.81) |(11.31) | (17.@%.92) (12.40) |~ 25}kA 1 15 2 4 1 12 1 25

* 1 p < .0H

12254 0 7 0 0 1 5 1 14

- 417 -



Hgon
Ak = A

Aol grgo] WA
T A F RF 4

e A] @ doll dhaiA

]
o=

0 Ho Ho
o

(glucocorticoid) & EH]A]F]
=mo =

=T 9

k=]
02.03) 2.t 9

=
(<]

%
s

o2

a
& ol
7,!

ARG B T Ry, B,

24 0.17-05mg/dl 9=k 0.35-0.93mg/dl, 84F AAAE FA

36-81mg/dl A= 24-56mg/dl, L4ALe HAAE
8-20mg/dl( 8.4~ 20-40mg/dle]THe] &, 2001).

Ao} E(0.28-031)F 2AH456-579PA A FFART} &
3t Bo| ZFlete] Fd AfolE HPo; a4FAE E W
37 9. a8y a4dAaAE £33 T AARE10.30)9)
Re(1241)3 o siAl ot AdE B o guR, J#
BOAFER = fog Wt gtk B ARdzE 3
#ofelo] 40ui7t €8 F(0.32) FeHA =g, 242 BE
AFA 8 (599, 561, 598) A4 FAFA =AU 8
2 22 gztagggdoly FE Yo Hou 43E, o)
2o B2 ¥Ey 53 AdAds BZad 24 dEUtE
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A& 120-220mg/dl, TEEXGU-C(HDL-C) A= F4t
37-50mg/dl <45+11mg/dl>, &+ 44-66mg/dl <49+12mg/dl>,
AREAGA-CLDL-C) A4 &b 55-165mg/dl, =t
55-155mg/dl, triglyceride(TG) 74AE 70-170mg/dle] Th(©]
5, 2001).

ZY2EZ(TO)L AEe =4, B3] HiA=E
gEatoz HgltEol AYFFE £,
HRolz T2l FAAERAM A T8
Ce 52 @FdA d502 S84 @on,
Biel Aay Fejz FFo Fadth 18z
A FrEe FUsHEY 42 % 03~05gAER
20%7F %A FeEL U AE g2 AW A
of 9J&jA wigte wolr oz wEdATHE, 1990).
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19% A=A AL £ dvtn st Tompson et al,
1980). & <lzbe] 2vjateE AR v B2 JUAE AHsH
A 011147\]% e Aez ANFHY, o) @A AFE
A % EHE A9k F8 AWatdree fat
acid : FFA)4 ?ﬂEﬁi AuelA 27 olgHch EFZHFol
& oA Por o]&EE ALate FAE AA e Ad
TGEEN} ARz AGd TG, £889 Fo A
TGS} FFA<] ﬁi~ 0}04 01]‘4 Aoz 01%5&]‘3}. dqF

oy, FAE 70‘501 0}4 ﬂ%/\]oﬂ—_— TGt %“lﬂ 2 &
Enkg o g AsaA v Z71He BHAA e Fasted,
717F k] 259 TG #2Ede 259 nEZELC}
U Absbiid BAske] #33 vje 2 FE FUtd e
fArzde] fasgond vehte 474 ddes 49
3 % 9lvk(Lehtonen & Viikari, 1978)

9% AewHDL)E @elde] FRII ZU2HEY
AxAe] Hlgo] Ta FAA e FhfFe] wri(vh, 1983),
laifl HDLL "R qtel] £A)8t= LDLEY o 22 &2}
7t A AR YA o} Fo A, g HDLS 94 a A
iﬂg‘—“l‘E‘] FEF ZY2HES AAZLZA To7)Fe A
gt} HDLS 2 w5 whe} HDL2¢9F HDL3E &2 ¥ =t
3], HDL27) @35 oage) owasel 3ol gloi &
HA4 drh(z, 2000)

AL Agal(LDL)2 ¢ 50%7F F#2HEoH A
G ZelaEH S0 Bow FH2HE ESATGuE %Pt‘rw,
1992) VLDLS F2 7HlA A48 A 44
Wale 242 3, ¥3F LDLY ZH8g wol TG o
W& sle] LDLe] vk gurdoz Azel ®ye] LDL
£717} 2le] LDLe Z=uHEg Lot AstA At 8T
HAHE 357 S7HEAY AE BHo] FolE doTIH
2828 ol ol Al Heg Ay 2d2dHE 54
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o] o=l Tgste] €lel ArH(H, 199D

B Aol TC HDL-C % LDL-C 23 Art &%
Fol foaA FAaT wHe) FANBTRE FA3A 45
srdth shdel &3 A3 F Ak QJr 9 o83 e,
PR, PFRZ Frhe Fae AL molHw feFt
ol et gtk 2oy AxERE TCe HDL-Col

A 300, Ol A oAl FastRaL, TGA = 3097}
954 2 et ed 53] 30dolM 2R A daME &
3 & TG B2 5715 Ho ux¥EFo] i Ut
ol&@A E u AAAHeE TC, HDL-C, ¥ LDL-CE #&
s ekl rG(%- Auh7t F7he AL 3 2te] AT

==y

woky] Wil v foETHE § 1997)
Z bl (total protein, albumin, GOT, GPT, Y-GGT)
A& ZAAstE AolH total protein A4

y

6.8-8.5g/dl, albumin AAHA|E= 4.09-55g/dielH, GOT A%

s

N

KX
<

E_Q.

=
[ <]

P

[}

g . ged - AAE

8-40 &9, AA A 40-50 &), GPT B4 5-35 &9, A4l
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2} : 4-25 TU/LejtH(e] &, 2001).
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