iv

its osmolality. The durations of aspiration show that death from
‘hypotonic aspiration occurs within approximately 4 minutes while in
isotonic, hypertonic and dry drowning studies, death is observed
within approximately 7 minutes. Therefore, death from fresh water
drowning occurs more rapidly than from sea water and dry drownings

especially there is accompanied with high fluid pressure.

The respiratory responses during wet and dryrdrowning experi-
ments indicate that it sﬁows a similar pattern. The changes of
respirgtion may be divided into 3 distinct phgses. First, the initial
or transient apnea which is assumed to be due to a reflex mechanism
reacting to drowning or aspirated fluid. Second, the hfperventilatory
phase or labouredrventilatory movenent which is postﬁlated to be
seébndary to stimulation of chemoreceptors by hypoxemia, hypercapnia
and‘respiratory acidosis. Third, the last sequence of respiratory
response is the delay apneic phase which is postulated to be due to

failure of the central regulatory mechanisms of respiration.

The changes of cardiovascular system in all groups indicate
that cardiac arrhythmiés and hypotension are the principal events
occurring throughout the experiments. Cardiac arrest which leads to
death is a typical pattern observihg in both types of drowning
especially in doés. The circulatory failure is postulated to be due
to the results-of prol;ﬁged and seVere-cardiac hYpoxia._ In hypotonic
aspirated animais, hemolysis do occur indicating a rapid absorption

of test fiuid from the lungs into the circulation. On the othexr




hand, in isotonic and hypertonic aspiration and dry drowning studies,
hemolysis do not occur. The increased blood volume, hemodilution,
and hemolysis of blood cells accompanying with hypoxia cause a rapid

circulatory failure in fresh water drowning,

By autopsy, it is found that the lungs of the animals in
hypertonic, hypotoniq and isétonic aspirated groups are in edematous
state and show some degrees of petichial hemorrhage. In dry drowning
group, the lungs of the animals are likely normal appearance. In
additioh, the withdrawal fluid from the respiratory tract in hypotonic
aspiration is characterized pink tint and contains blood clots. In
isotonic and hypertonic groups, the withdrawal fluid is colorless and
contains no blood clots. However, the withdrawal fluid is found to
be tenacious froth. This tenacious froth of withdrawal fluid indi-
cates that it contains some plasma proteins. This implies that there
is an increase of pulmonary capillary-permeability to plasma proteins

occurring during wet drowning either in fresh or sea water.

These findings suggest that the primary causes of death from
wet and dry drowniﬁgs are respiratory and circulatory failures. In
wet drowning, the other complications accompanying with asphyxia
play the important roles on failures of respiratdry and circulatory
systems. On the other hand, death from dry drowning seems to be a
simple obstructive asphyxia. The results of the present studies maf
have an advantage for clinical implication particularly in resuscita-

tion and emergency treatment in both types of drowning.




fofoulnirfinug  n13Rananaswilsuudaemiesdainetlun st
Hog By : wE1Sqrd  peAS
Snvriliwus Teraeaduniiinfin - dwTan @33%nen

s Snu e sfueing 2526

nasun i fiuan ingahdgfigaentenil vessnsanuiifesengiiiing d 1 ingfl
rinnreluntizsughdneisaznts edaetafiany  srgfunedede dlufd 18 1 fsetiuey
ﬁvﬁu nﬂstﬂﬁuuuﬂauﬂn04ﬂonwﬂﬂeﬁﬁ1ﬂ§n7ﬂunﬂuluumztnﬁ% Selanin1sdne Taemh
namsaaviugiufaanfy 4 saseaay TaslstmSavoginaadidnmaoy imnsifunie
19lavase  wsnand ﬁeﬁnw1uanaﬁ osmolality 7avupy \NaT, ﬂaﬂuﬁhﬂaoﬂaeln§1
a9 wisuugasspedtenasluntassuthuuui it g luasuumisifuntelsBndae

nanasae lansioiu Seunuuat st 1fiaus3e 4 Tuau

1un113wuﬁﬁuuuﬁﬂﬁﬁﬂiﬁiazuum1etﬁuw1u19 wi Y3urnszavves inefl
vosfigatinhlnee ifuslia hypertonic (a1sa=anuwa§sn§agnv;§hih 2.4%) uaz
USuRann s maafluniigafni iats (uslia hypotonic (Whwazun) ueneind %o
Wyl YSuRIza vy wadiina Insiues (uadn Tarasefun1wiussenavinas uﬁﬁ#a
udasunnfuify osmolality wevuavinea  sauszazirendylduosiner sunasile
#ainnasvany Hu%ﬂtuﬁﬂ%ﬂéuﬁ‘éﬁ%ﬂ1:ﬂ11§t1aﬁﬂ1ﬂﬂ1:u1m a u1ft iqu%ﬁﬁh%hiuﬂ
1dupeinnamfin isotonic, hypertonic uaznéuﬂ1ﬁiﬁﬁ%tﬁﬁiﬁéuﬁﬁ5vtﬁun1u11 L
Wiammyszon 7 i Fofu nrsdalndhSassmulanSndntasndlu
nsia uazn11ﬂuﬁﬁuuuﬁ1£ﬂiﬁtﬁﬁiiu%:ﬁunﬂusﬁunﬁuiv nrsaeluntazss tud¥aez oin

fulasan 152 8vTuararufuve st fuilu




vii

- (-3 (3 L4
A9 B sustasnavssounie 1aluat e huuuAti 190 wazuoud lufiuigng
Y » *
Tuszuumaifunasls muan Snsidsustasindou q fu A7 wWdsuutaedenay ans
] » . . o

wiepenlaliu 3 9z awatdvie 1) szeugamisiedanans  FemmaniAasnnaln
] [ ¥, ‘. v, v .

yoy reflex wowinenislunisaunvrsusontazeuin nlaseu fllna iangluntvifunsls

L] ” 0

2) 3zvewinlaSuazusy Feamiidunavanianszquas chemoreceptors lasamis
8, 1 ] . . ¥ L]

§ oxygen tuiBoarniwn®, a1z carbon dioxide Tushenqsguninin®  uasn1i
* »

Junsavpvsrenie  war  3) ssesuganinle iduntsnusvasvszurdanisvesnikiela

? - L4 -
Fenma1tfinin ifloevndnrncan inaavaenalnarvguainie lelussdusuas

L
n1sufsuugamavazoylna SouTafinlugnngusasdainanes nuan  damie
” " : v,
#2112 1mufiadennzun saawiu Tafinanrhavdoud 1 3ususunscisfugantamasas  naasuuh
-] - ' v .
anufsasuuyTas sanzlugionuan Ganasialenyesuslenyatie udinens towz anas
» 4
Sy tnanvavszunIng (Seulafie dedn lusaut9ni¥alewia oxygen u71fineasrvuuay
. -
wnzifiveaswn  uanend FonuarlunguRlauszuneslinisunnun o da L Renuavioy
. " ; y . * * [}
aan Sedudssedirtinasgadussivaanifamosihsmivteniinglufan  dwlunguild
- : . ' s -
voeinanglla isotonic uar hypertonic sasnguillyldu®idngluszumvidunieiee:
. - : .y
TignrusnvasifniBonuasifini  nrzay wnasuseszuytna 1 SouTafinez Lindussiesan
a d ¥ 4 ‘ - :
Saun aveindanasunsndoudy q Az nrafutusosdumiBen, Hoaifante uss

=3 ¢ J »
nauAnav il liasurvifinsauduniae asphyxia,

Taunsfiugasdainaananuan uanvav§u51unéuﬁ1ﬁﬂaeinaquﬁa:nﬂn oxfl
Fowazuamiuazinisuanvoenann \Baakosfi Arzauton tluure 9 nﬁ1ﬁuaosﬁuuahﬂ§ngms
diudhduavegitasly  Tudminguflarsuunlufi™ uingaszvunisifuniels  vsaselnuo:
infisutin@ ‘ﬂﬁﬂnﬂsaotnnnaoLﬂaqﬁgnaaﬂuﬂaﬂn1snum1vtﬁuﬂﬂﬂiﬂﬂuiw 1uninﬁ1iﬂﬁ

vazyreziidnng 3o q uszffuifanautaifin 4 dusenutady  #sutungul lWuevinadnis




s N ) . - .
isotonic waz hypertonic, ﬂavsﬁaaﬁaaaanu1azlﬁﬂﬂuazluﬁﬁu;aaa autelefany
[ * 4 & - hy

goenasfigrasnuliasiinens ifuosuazrautrvinllss  nrsfvaysnedfnsuzdenanl
" . . ‘r . », », ®

goT11f plasma proteins asnuAw uano11ﬂ1a=auuﬂuuuﬁﬂuﬁsﬂ1§1uezuum1u;ﬁu

L ) ¥y .
wels, TrressulunafanSelmiwzia,  ezfnanhlnndevowaeniBoadtonluven 8

Auauiif permeability Ag plasma proteins vindu

. ¥, 2
snkauasn I masasfiutzan w7 irguesntsatefiandelunr santiiean sy
) » . ”, v, ¥ ¢
o aawinarzavszvumisisunsszying (3sulafis  lunmzesudhunniiih g
]
azusmnela nisdy inassasnamisisuazezvy s SouTefines infusinda  ulovsnd
[ n.n P . ] o, v, ¥ 9
azunsndoudu q 1findaufunnas asphyxia.  sauntssmitueuf luidhngazuumne
” ; . : . -
19 n19au vl zyUAusesIAniuainnaas asphyxia 1fovesivifing asvoenimAsov
: I ] 3 ’ - *
fuofonual] a1z luis Jdudaz Tuminiordta Tavateld uluwun s mdunegiedin
A\ .

» (-3
unzn17¥nyres wfsgiufunulugledeeg lunssnmivdesavuvula




