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Changes in blood enzyme activity and
hematology of rabbits with decompression sick-
ness in He-0, saturation dive.
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Activities of lactic dehydrogenase (LDH),
creatine phosphokinase (CPK), glutamic
oxalacetate transaminase (GOT), glutamic
pyruvic transaminase (GPT), glucose and
hematological changes were studied in rabbits suf-
fering from decompression sickness (DCS) with
leg-paralysis.

LDH and glucose activities and white blood cell
counts were elevated only in DCS-rabbits.

It is suggested that these results were induced
by secondary change at secreation of stressful
hormones from hypothalamic-pituitary-adrenal
system and hypoxemic-hypoxia.

On the other hand, red blood cell production
rate is no change in DCS-rabbits as well as Non
-DCS-rabbits.

SRR £ —
**Hawaii KFEBEHE

Keywords :
Decompression sickness
Saturation dive
Plasma enzyme
Glucose
‘White blood cell

It & (2

He-0, O fafng K R 514 < MK R R o'l
BAEECE M E D LT EAMbR TR
HOW|EN LI T BV, —7F, He-O, A\
T BIFIPE 7K SEBR T DI EFE FAE & MK MR X O
BAEFEOEL & DBIE X LicRE®iTb
THThB,

AER TR Y FLHCTER~ e 25 BE
FE % F6HE X8, FBUEERAEBY O MK MR K O
BREAFOENERE LD THRET 5,

X R FH &

EEREMWE L THE I~dkg DHED = 2 — 2 —
Sv rERBY v F20HLEH L, He-012 &
%5300m BRI KRB, WBEMFHEKE v £ -
OB 2 V-2 EHACTERL, B1RT
X 5 InEEE X 150m/h T, 2 KRR T 300m B



220 B =BEE & MRERE C MR E/ Y H®EESE Vol.26 Nod

EXP. Vll (T % =29min, 5Tau)
Decompression Schedule
Each Step 42 min Travel and 168 min Hold

300m-164m dp =136m/42min, 3.24m/min
164m- 84m dp = 80m/42min,  1.90m/min
84m~- 38m dp = 46m/42min, 1.10m/min
38m— 11m dp = 27m/42min, 0.64m/min
1lm~- Om dp= 11m/29min, 0.38m/min

Total Decompression Time : 14hr29min

Saturation
Pressure, m.
300
Saturation
Time 11 hrs
Decompression Rate
dp=136m
200
164m
100
84m| |Compression
Rate
150m/hr
38m
11m|
Unll 1
0 10

Time Schedule, Hr.

1 Dive Profile

FEH A PE I B, 11BSR 2 0 BREE I RFEM I
AR L 7o, BRESRMEIIEBAE S E.SATA, BE
50~60%, FREEIRIL 300m FREEHE X4 ET32°C T
EREICHE - C21C E TFW e, BEERESY
%, 198841 Lin®23Bf% L 7= Universal Decom-
pression Table (UDT)iIc X - Ty +F¥FTiX 1
iz7~3 Dive Profile iz & - T T 1/2(whole body
half-time for inner gas elimination) =29min,
y (time constant for inner gas elimination)
SDCT (stage decompresion time) =5y, TDCT
(total decompression time) =14.4r X 2 2R
Tt B KB % £ 5 decompression sickness
(DCS) FIEY Y FHIER L 7219, & D Dive Pro-
fileic X % DCS FfE v + £ 12200+ 6 FTH »
oo

DCS #fE v % #13, behavior & symptomatic
criteria 2> H¥WF LAz, M DY v 7 At BaFnvs
KERBBICKKET T, v FLFEIEEI
X% LEERIC X 5 TEE 10ml ML, Hi

BR(WBC), KRIiERRBC), ~~ btz Vv +(HD
Rt~z 7 ry (Hb) & BEBMIRGTEE CGR
HBEEABTFHELADK L YRIE L, ¥, 0K
PEODEL, FoMliE+ o Enzyme, lactic de-
hydrogenase (LDH), creatine phosphokinase
(CPK) K U*CPK -isoenzymes, glutamic
oxalacetic transaminase (GOT), glutamic
pyruvic transaminase (GPT) & glucose % %& 4
DRIE Kit & FAvCRIE L7,

& 3

R1ECRTIOE, BEEEXRELRh-TY
4+ ¥ (Non-DCS) Tix, HMmEK (WBC), #RIMmE
(RBC), ~=t+t2ZV v+ (H), ~®rvtv
(Hb) &%, 300m DEFEKMBECHEREREN
BDdbhihote, —F, THEOREL MR -7
BHEERE v %+ (DCS) Tk, RBC, Ht, Hb &
4 BTNV KR4 T Non-DCS v + ¥ &L Fffic A
BRENTD ORI -7, WBCDZ= v+
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Table 1 Changes in hematology of male rabbits with Non-DCS
and DCS in H.-O, saturation dive.

condition number of| WBC RBC Hb Ht
animals | (10*/mm?® | (10¢/mm3)| (g/d &) (%)
before | 14 5.49 6.33 13.78 45.13
]I;’gg‘ ° +1.21 +0.33 | +0.89 | +2.37
. 5.68 6.30 13.44 43.84
Rabbit
| after |14 +1.29 +0.47 | +0.8 | +2.50
before | 6 5.80 6.40 14.62 45.20
DCS +1.03 +0.41 +0.61 +2.00
Rabbit fter 6 11.64*** 6.45 15.74 47.85
atte +1.40 +0.58 | +2.28 | +2.48

Values are expressed as the means =S.D.. Significant differences
(P<0.001***) were observed between each pair of group.
DCS : Decompression sickness.

Table 2 Changes in blood enzymes of male rabbits with Non-DCS
and DCS in H.-0, saturatio dive.

condition number of| GOT GPT LDH glucose
animals | (AU/¢) | QQU/¢> | AU/ &) | (mg/d LD
17.9 34.0 149.2 122.2
Non= | before | 14 +82 | +82 |+57.6 |+ 88
Des 18.7 44.2 154.5 128.0
Rabbit | after 14 +11.6 | +13.0 | +106.4 |+ 13.0
befor 6 14.8 32.5 78.7 134.6
DCS etore + 7.4 + 7.6 |+320 |+ 10.6
Rabbit | . 6 27.4 40.5 | 894.5%*+| 218.6%**
atte +13.2 | +19.6 | +408.3 |+ 54.0

Enzyme levels are expressed in means *S.D.. Significant differences

(P<0.001***) were observe between each pair of group.

DCS : Decompression sickness.
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7 5894.5+408.31U/ ¢ L BB ML /RL, M
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* 7 CPK iXR 3 iw/m3 & 5 & Non-DCS ¥ +
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300m REAHYE D He-O, D fAFIE K KB T
Non-DCS v+ % <i%, RBC, Hb, Ht XU* WBC
EAEBREAERI A ot, ZORKRE,
Hamilton 5V (1966) & Linaweaver® (1969) %%
He-O, D #f# /K <k RBC & Hb e &L 23525
bhieds -t & OFE E—FH L T\ 5,RBC, Ht,
Hb »ZAk & F#i2, mean corpuscular volume
(MCV), mean corpuscular hemoglobin concen-
tration (MCHC) X U" mean corpuscular hemo-
globin (MCH) D7 MERFEH d FE I ZELH
RBDbhiehotz, B (1990) D He-0,Dfd
M KERAE TR, hbEHROERIERE
B DdDbhiehofcDBEEL—FKL TV
b, F71-Z25 % A\ 7c Philp et al'V (1974) T?
FAREOMEN R E TV B,

DCS v % # T % Non-DCS v + ¥ & @ # i
RBC, Hb, Ht RUOEHHRMBIEBCIIERALE
L& R & fe - T D CTHEAEKIC X 5 DCS RiE
Lo THARMREERCEEY G 22 &M
REI i,

—77, He-0, D FIFWE K KRR T, WBC ILERE
N & BB BEAE R e ds o e & O H DO
E0xDHEBERO—FKE HTWitw, Non-DCS ¥
¥ TRWBCREEHERLELEXRIT
Hamilton et al” (1966), Linaweaver? (1969)
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fEZ v b TiX, DCS DEEIC X » T WBC o#in
bRIGSTEY, AEBETDO WBC DEL 180
%, DCSEEF » b © WBC D#Emb S &izb
severe LAY L, Inwood D#ED & —F L T\
2o
—75, AMRIMERNOKBIAET D &
(Adebahr, 19712, ¥7ch T2 —~17 3 VOB
AR GIEROEINZ 5| &R TR EEM D
% Z &% Bennett (1972) 2359 L T %, DCS
RIEV v ¥ TD WBC o#Ehnix, DCS HiEC X -
THTa—AT I VvRORaTORERBEA b
VAR o THBRE RO L5 &z
L WBC o#in% 5| # = L7 Smith & Brown
(1951) D#ET L H PR TFMW— T EA—EIT
Rl EDA LV AKAEVORINC L % 2 RIHNE
ELTWBCH#IMZ bbb LD s bHRA K
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He-O,83F¥KI1C X % ¥ A2 D ZE ke >
Wi, CPK #E\~C, LDH, GOT, GPT 7c &
CABIEALRRD bR o e,

Zhbo#ER X Linaweaver? (1969); Bennett
& Gray?(197D), B oL & —FH L T\, CPK
X He-O, 0 divelc L o TELWHEMEZRL,
Waldvogel & Buhlmann® (1968) D45 & 3£
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—75, DCS F5E ¥ ¥ Ti3, LDH O L\ #n
L1, GOT, GPT w3 EERBLIRRD S
hieh o7z, Freeman & Philp”(1976) & Powell
et al® (1973) 1%, 5 v b T DCS HEDORE I X
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ate DCS T X LDH & CPK 233 n L, severe
DCSiz/s% & ¥ 512 GOT, GPT »n#Em+5% & #
HLTWB, Zih~X7c WBC oFE{ka 5, DCS
FIE v ¥ ¥ D grade X severe 24T % & HE B
T htch, MEEE O 2 5 ik moderate
DCS iz#Y4 3+ 5% R TtH b, Freeman & Philp”
Drat D DCS DIRER LT —HK L WHERTH -
o

I ¥ 4 4L % D enzyme (% hypoxia iz X - T k
ATHEEHITED, gas mixture 210~12%
TiX LDH, CPK o#fn%, 7.5~8.5% &5 &
T bz GOT, GPT 0% bicb3 LGP
T\ % (Loegering & Critz, 1971), Non-
specific stress responses & LT Z b MK AAL
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