CHAPTER III -

Materials end Melhods

;Exﬁeriments were comdu¢ted'§n éduiﬁ.male:mongieildogék
weighed 10~15 kg. Two-sériés of expeif@ents wers carried'duig
‘the first (serie§ 1) 46 investizate the mimimal lethal dose of
~ the Rusgell's viper yénom iy dogs, the seconmd (ée;fies II) to
study the effects0f the Rassell's viper venom on»caraié; o

vascular amd remal fungtions.
Serieé I

The first sexfes éf experimnents wer% performed on 14
concioﬁs male mongiel dogs, erghfng between 10-15 kg, Animals
vere fasted for 12fh6uzs before the experiment., On ﬁhe day of
experimenty, polyetﬁylene catheter (PE 180) wasvinserted-into
a. jugular vein‘for wemon fnjection amd blood sample;collectfons;
The Russell's viper venom was prepared by*dissoi&tion the -
lyophilized wenom 41 mg. -in 1 ml, of 0,9 % sodium chlofidé,.
Before Venon insection, control bilood ‘was coilected via jugular
vein, Eacthoé was injected a single'dose of thé veenom, which'
wés varied from 0.20, 0.25, 0.35, 0.40 and"0,50 mg,/kg.bws
After envenomation, bleod samples were collected/again at 15
mimites, 1 hour, 3% hours, 24 hours aﬁdv48\hours‘resjectively;
Blood samples were determined for haemoglobin (Hb) and packed
cell wolume.(PCV),;:Mgasmxemgnt for :éqﬁg&yfemgefatupeg>hea;ﬁll

rate and respiratory rate were made with the observation of
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clinieal éigns on each‘period after envenomation. The$e data

were determined for further studies in the second serfes,

Number of the dogs injected different doses of venonm

are asg fqllowedz

numﬁer of dogs : mwwet ot e (mge/kg.bw. )
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" Series II

The second scpies of the experiments were.performed to’
study the effects of Russell‘é viper venom on the cardio- \
vascular aﬁd renal functions. Eight male Eongrel dogs.weiéhing :
between 10~15 Kz, were.faéted_for 12 houfs before thé |

exPerfmené; Theﬁ'were anaesthetized with.thicpentoné s;dium
20-25 mg./kg.bw, intrawénbusly and supplemental doses were
'given as required gbo majintain anaesthesia. One of femoral
 arteried was cannulated with polyethylene tube (PR 200) for
arteriial blood sample colléction, and connected to the pressure
trangducer (P23A4) fér recording blood préssure and heart rate
omn a&Grass polygraph (Grass model 7). The femoral veiniwas
cannﬁlated with polyethylene tube (PE 180) for venom inje&tion,

and continuel swstaining inulin and PAH infusion (Eyela micro-

“infusion pump model MP~3),_and_for injeétion of Evang blue

(7-1824). The polyethylene catheter was introduced via wrethra =~~~

- e



. 1-'.3"

into the bladder for urfne'boilection. " Before the clearance
study; the bladder was °muty and urine sample would be
J LY

collected when the rate of urine flow was constant

Before the clearance studyy the paiming solutlon
contalnimg 200 mg. of p~1mln0hlpnurlc Zcid (PAH) and 400 ng.
of 1nulin in 8 migref isotonlc saline (adgusted to pH 7 4) was
imjocted intrevemeliclyfinto/ fenoral vein and followed
_immedzate&y by the sustalning oolutlon at the rate of 1 6 ml
f/mmn. The rate of 1nfu51on‘was kept constant throughout the
course of the cxperlment in ordex | to maintaln thc plaama
_concentratlon of grodn O .20 mg./ml., and PAH 0,03 mg,/ml. The
composition of the sustaining solution is PAH 4 mg, and inulin

8 mg./ml. of 0,9 % sodium ehloride {pH being adjusted to 7.4).

Af+ef starting‘the fnfusion of .inulin and PAH, d
.pver.iod 'of $~1-hour'was allowed for stabilization.. The initiol
bloo@oénqurine samples were ﬁékeh,'(An'arterial blood sample
wag collected from the femoral artery aé the midpoint of each
" 10-mimutes urire collection. Blood ono urine sampies were
determinoo for inolin, PAH, osmolality, sodium, potassiunm,
'ohloride, caleium and phosphorus. Blood sample Qas also
neasured for the haemoéiobin and packed cell volune,

Acoofding to| the experiment in the first seriesy it
wod founid that the minimal lethal dose should be in the range

W N
of 0.,20-0,35 ng,./kg.bw. But when these doses were Injected in

....unconcious dogs 1n the second serles of the experlment, 1t was

found that the wvenom and anaesthetlc drug were synergistics~ SRR
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Therefore, the dogs were such more'depraééédtand dfed easily.
According to the purpose of the experiment, the dose had to be
adjusted to 0.10 mg./kg.bw., which was practical to the secomd

series of the experiment,

Aftexr thé control period, 1yop£i1£zed_weﬁom 0,10 ng./
kgobw, wés‘dissolwed Qith‘0.9 9% isoﬁonicmsaliné solutiéﬁ‘EO ml;‘
. was injected‘intrawenomély"into the femoial vein, After tﬁe .
‘Injection, thevexﬁerimentalfpexipds,were_ga;pieﬁ"out és‘fn the
control ?eribdvéﬁ é;.2ﬁ‘égaEZé>£guﬁs”éftér"énVéhdﬁétibﬁ" ‘

‘respectively,

Determination of transport of PAH

After the clearance study, the priming solution

>

containmg PAH 55 mg, in J4mpii-of isotonic'saline (adjusted to
pHA7.4) was injected info fefioral wein and followed immediately
by the ausmaining'solu%icﬁ~of PAH which gqntaiﬁed PAH 200 mg,
in 20 ml, of fsdtomic salfme (adjusted to pH 7.4)‘a§ the rate
of 1.6 ml,/min, for 20 minutes. According to the clearamce
sﬁﬁdy, the plasma concentration of PAH had~been raised to a
level o£70,03 ngs /ml, alreédy. Therefdrd, (the level of plasma
PAH comceptration was raised=to the 'higher tevel of 0,09 mg./
'ml. Then blood aﬁd urine coXlections wergstaken periodically
in the’same.way ag| the former descriétion. These-samples were

determined for trénsport of PAH,.

Determination of cardiac cu%puﬁ and plasma volume

I3

Both cardfac outpuﬁ-andwﬁiééﬁa volume were méasured by -
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dye dilution techmique, using T-1824, Cardzac outpu% was
measured by‘using tcchnique as degecribed by Chaiyabutr et al
(1980), A bolus of T-1824 (0,5%) was ingected into femoral
vein, Then a. series af blood samplesg were collected from the .
femoral artery immedfately within 3-5 se@onds after dye
ﬁmﬁéctibﬁ. Seriél sampiés‘mf arterial Blood were collecﬁed 1
ml /scc. by means of perlstaltic pump amd fraction collection
for a.perio& of 10—14 Bceonds., Then the amount of dye in each
“blood was deﬂexminad respectiwtly'by apectrophotometry. In

. oxder to determine the plasma volume, a control and ‘
"‘expexmmenﬁal blood samples‘were'qollected.beforeland 15 mimrtes
aftexr Injectiom of dye solution.an& glso detemined dja o

concentration by spectrophotometry.

]
o
D

methods of datermination bleod and urine samples

PAH wag, determinéd by the method of Braitonm and
Marshall as madified-by-Smibh-{1562)+Determimation of inulin
was carried out by the method of Schreiner as descrided by

Smith (1962).

Routing ficastzenesnt 6f Sodiun dnd po ting sfum
concentrations Inplasma and urine were determined by ‘flame
photometry (Klina fiame,opqrating; Beckman=instrument),
chloride by ehdoridometer (Bﬁchler gigital ehloridometens
, Beckmaﬁ'ﬁnsﬁrument), caleium by atomie absorption (Varian
"Tecﬁmon model AA 7%5)9 phosphorus by the method of Gomoxi -

_(i94j),mogmolality'by—using the freezing-point depression

method (Advance osmometexr model 3).

A{}i]}ff?{}. ]
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Cardiac- cuﬁpu't was deterxzﬁined by Evans blue dilutfon
te chmigue arrd was caleulated as deseribed by hamzlton et al
(1948). The plasma volume' was ecalenlated by the method of '
Kolner (1.951). Packed cell volmie was determimed by the
centrifuge, md.measued,'wi'&h an inﬁematio-ﬁé.l micmc'al'rtf.liary:
. reader, Haemoglobin was measured by the .spe.ctropho‘tosmeﬁiic .
' method of Prabkin and Auwetén (1935),
\Ca.lmilaﬁi‘bns

The followimg symbols are used ’n‘uhroughou’t the

- callmla.*&mom
v = the rate of furing'fliow(n¥,/min,) -
P‘In = p?uasﬁla‘ concentration of imxli’mi (mg./ml,)
In = urine comcenfmiion of fmulfn (mg./ml.)
Cin = imulfn cleardmce {ml,/uin,) .
PpaR = p‘.ﬁasma concentration ‘c»f PAE (ug. /ml.)'
o - = urine concentrotion of PAH ‘»(ug./ml;) ]
Coxg | = PAH clieaxance (ml, /mzn.) :
PtP A = p»Iasma. comcen‘bmtn.on @f PAH when loaded PAB
| (ug./ml.) [ 1M
Ui, ,m Tt urine-concentrationlof PAH when-loaded PAH
| (ugs/m1,)
i PAH, & twohaport of PAE (ug./min.)
Poé;n = plasma osmolalfty (mOsm./1.)
Uoam = urine @mncrla,lity (mOsm, /1.),
Cosm = osmc\la.r clearance (mY, /m1n,)
Cq o - free wé.tem: c]Jaa:cance. (ml;/min,) 7 v e



plasma. concentration of electrolytes (mEq,/1.)

P, = '

v, = urfné concentration of clectrolytes (mEq./1.) _
Hb - haemoglobin {mz.%) “ D
POV = packed cell voilume (%)

MCHC. = mean corpuscular haemoglobin'concantration'(mgu%)
- MABP = mean arterial biood pressure (mn.Hg.)

TPR . = total periphcrd] reststemece ( dynes-sec, fcml)
RVR = renzl vaguldr rési:-s;tmce (dy;:es-se.c-/ cm§ )

Using the Efck'e primciple, PAH clearance woe neasured

for detemination of effevctﬂive ranai; plasma flow (.ERPF‘)., and .

fmlin clearance for glomerular filtration rate (GFR).

The following galculations
glomerular filtration rate (GFR)
effective remal plasma flow (ERPF)

_effeetive renal/blood flow (ERBF)

£iltratfop froction

transport.of PAH

- ocamodar clearance

{ree (witer clleardned

filtered load of electrolytes

urﬁna.ry electrolyte excretion

f‘:ca‘ct:ﬁoneﬂl excration

were performed:
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]

‘remad). fraction | = _ ERBF x 100
: cerdiac owtput

y

total peripheral resistance (TP

e gstatistical

yEe ed from the

‘signifiicance of differafcs bet
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