YA
,;D'W\\‘x 3.0 JAN 199)

Hiogy, Yo
EFFECT OF STANDARDIZED HEMORRHAGE ON LIVER FUNCTIONS

IN HYPOXIA ACCLIMATIZED RATS

SIRIRAT AMNATSOMBOON

-z

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF SCIENCE

( PHYSIOLOGY OF EXERCISE )

e o
AAUUNUINT
"n
AN’ N
Il g 70 S 2o @D

IN
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY

1990

16487



#a3neiinug HAUDNNTILEELRBARAN 1IN MUBIAU U YR T

Anddudinaaniizviaaand Lan

2 s W E] 3
§I9n d39au ahudvanyIn
TR INHIAIARIURTUAA

(8333MBIVAINIIBANNNANNY)
ﬂmxnvﬁun17ﬂuuquﬁwﬂ1ﬁwuﬂ

HaL LARSed  M.s.

fyryns nAugaun Sc.D.

N[ (A La%0 D.V.M. ,M.S

iuﬁﬂﬁl%QHWTﬁﬂBW 5 u¥IEu w.d. 2533

UNARY D
“ L | -~ .
N398R ATANY A VAN T LAE LR AAAAN 1IN NN DNAL TR Y
- Q. ] 9 Y ' -J
n15n1)QNQU?:ﬁua1iu10ﬁuﬂ13uﬁq1xﬂuLﬁuiruiuwawaNWHBQﬁgwuiuﬁv
] 4' - - £
ABENTIZVIABANT LU (HANIALRATANAINE M T0UN T LT Lan AN
& 4

' . . . ) e
warimnumynaguil e L3ey cisudunynaneiugn wnrsdneiasmy

i 1% : v '
U172 (Wistar rats) #ag wiwiniiiat30019MARAY 216-262 A¥H KN

=i

0 [ 3 F2 » o I
pantiin 2 nauany FeusenauminngueluanatuIn 13 Faazgn i

t % 0 ] .
chmELa uaznquinifudanaaniizviseandian ahuou 11 @raggn

k v b g -: £ o g ~ ot
LAEIMIAUAN NAN0UTUAIHANLITHINEATEIUONIA BISAIINEANYE

2 v
VI9RBNT LAUNTIATanaRAIIANE IN AN e Nd e g e Ay 403
R ' e Q. : 'Y &
Hou 50 (LABUINIAINEN 5,000 . twilaszamitmeia) wavaamiug sy
4 g [ ! -
w7 dUenn (5-10 duaan)  F9LTNNNINARRNIANN1IRA LAARBANAIN
femoral artery aunirisa2mduiaknanasayiivwdy 35 s.u.Uianuas
S b P ' - i‘ —4:—-"
AUANAIINARTARAVN DY ITAVURAAAN VIMAABI NI NN 150 VAN ITNRaaN
L - 2 N . _ B ' K s - ¥
LM LABAAUNTY LY VAU s 3neiNInY 30 tdastBuavavidaniy
] * ' 3 T . - 4
mualigala #iaunvidanss iviiuyieiiay Aayreuinvavniagaidaniia

% + '
WMAIWMAUTANARAANHINIZAL 35 3.3.1U%0% BINLIAY 40-60 wifivay



ii

NITAWANAIWANLTAA WATKAI NN LAanfundutunniiil 150 Myuan 10
hrd Qs 2 & Qe o 2 = %
WM Ay 29 e waznaadiaasazgninaanuiuiindaainga iane

Iy 5 . o Py - -
ANIBUAD QWﬂﬂT?WﬁNﬂUWU)WU?M?NL&ﬂﬁﬂﬁﬂ‘ﬂiﬂﬂ%ﬂuﬁﬂuagﬂiu1mtaﬂﬂ

w

]
o4

g
]
' 2 | ) - ) '

MEATAINNNGAYUENARRY  LavirHri1a1vaNnT i da L Baneniign  unqy

-

‘4. X O ' -~ & v - ' '
DNHUNU TURIADANITVIRRBAT L AUUNTAYN RIAUMUNIAUA LA 211N

']

o

L7 =J L — Y " i
UHAAY  Quvoy LA AUl Ja e St AST, ALT uay¥ LDH 52994

-~ '4&3\" @ 'L a
1:ﬁungiﬂauaz BUN qﬂtaﬂﬂﬂﬂﬁﬁﬁ 2 NRILANYUTHA NN uaeaY

lactate 1uLaﬂﬂvaqwuﬁﬂﬁuﬁnﬂﬂanwnzBWQaanﬁLquﬂﬁnawnquﬁ)uqu
L >

N - Q. 3 ‘E ;
BENNIHANAY  wan 1 adnutiuedan traaduvasuyie 2 nQuganiatLwad

Mivaztdnifen  uaiilavainizdy lactate L Ldnnyanynquiduding
- & ', ! ! d&, X P A Q- '

ANITVINDANT LUTUAINITVBINYNANAIUAYN  LTARAUYAHYN QUL FudInD
' FA ] - ! 2 -

an12zvInnand Lan WIREAIMI AN Ee B adid N A w a0 Ll

12 ' [
lﬂﬂﬂiﬂ“?ﬂﬂ?ﬁﬂ@ﬂﬁ?ﬂﬁu



iii

Thesis Title Effect of standardized hemorrhage on
liver functions in hypoxia
acclimatized rats

Name Sirirat Amnatsomboon

Degree Master of Science (Physiology of Exercise)

Thesis Supervisor Committee
Pipat Cherdrungsi, M.S.

Thirayudh Glinsukon, Sc.D.
Punya Temcharoen, D.V.M., M.S.

Date of Graduation 5 April B.E. 2533 (1990)

ABSTRACT

Experiments were undertaken with rats to
determine the effect of standardized hemorrhage at sea
level on some blood parameters and plasma enzymes which
related to liver functions in rats chronically exposed to
hypoxia at a simulated high altitude of 5,000 m. Thirteen
control rats and 11 hypoxia acclimatized rats were bled at
sea level into a reservoir which maintain mean arterial
blood presure (mABP) at 35 mmHg. At 150 .min of
standardized hemorrhagic hypotension, all shed blood
remaining in the reservoir was reinfusion (>30 %MBL).
Liver function tests were studied during hemorrhagic
hypotension starting from the point of initial blood
withdrawal, 40-60 min of hypotension and at 10 min after
blood reinfusion at the end of 150 min hypotension.
Changes in hematocrit, plasma glucose, blood lactate,

plasma protein, BUN, and plasma enzymes (AST, ALT, LDH and
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CPK) were measured. Liver, heart, kidney and .skeletal
muscle were removed quickly after the last blood
withdrawal. The initial and the maximum blood withdrawal,
and the time to maximum blood loss were sigﬁificantly
greater whereas the blood volume reinfused to maintain the
level of hypotension was less in the hypoxia exposed rats
than those for control rats. The higher tolerance to
standardized hemorrhagic shock in altitude exposured rats
seemed to be due 'in part to their more effeciency in
liver function. Aminotransferase (AST, ALT) and 1lactate
dehydrogenase (LDH), were elevated with the time of
hypotension in both animal groups. This indicates that
hepatic cell injury occurs in hemorrhagic shock. The
similar changes in plasma enzymes activities, plasma
glucose and BUN levels in both animal groups with the less
significantly increased in blood lactate concentration
during hemorrhagic hypotension in hypoxia acclimatized
rats than the control rats indicate that hepatic cells
damage was probably similar among the two animal groups
while the remained functional capacity of the liver was
more effective in the hypoxia exposed group. It 1is,
therefore, possible that the less degradation in liver
functions of the post-altitude rats may account, in part,

for their increased tolerance to hemorrhagic shock.





