CHAPTER IV .

ResulXts

Serieg I

Thévinve,stigation of minimal lethal dose (MILD)

- In the fdrst geries of the‘e;pe:iqut,itﬁ&Vréte{diA'"
survival of the dofie ifabtad diffeyent doses of Bussell's.
viper is shown in the table 4. 1t .3s founq_thaﬁ dogs injected :
" at the dose 631? 0-,,40“3&3(‘1“ 0.50 g:g./ké’,ﬁw. died 100 %, whercas at
the dosa of 0'203f@“25 and 0,35 mg,/kg,bw. died omly. 50 %.

Therefore, the minimal lekbal dose s #m ) the range of 0.20~0.35

After vemom inﬁectioﬂ, émme dogs had nys%agmus,dﬁring
the inftfal peridd, There was comtraction of the ebdominal
muscle immedfately, followed by deffcation and urimation. Then
.the dag had vomitimg and salivation, Delayéd bloodhciof aléo

started atfsa minutes after envenomation, .

After half am hour, the dog showed sigms of depression
andy hyperthemia ) The g was) usually bloodydischarge £romy gumy
- amus amd incision ‘wound ‘on ﬁhe«skin due.to'defect-of Bblood 'clot,
At this period, it was found that packed eell volume and
haémoglobin increased, whereas_hea:t rate and respiratory rate
were irzegular. The clinfcal signs during the firet hour affer. — -

envenonation was shown Im table 2,
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Table 1. Sur&ﬁval rate of the dogs after injection of ‘

different.dgées'of Russell's viper venom.

Doses of Numbers Numbers Rate of
the vemnom of the the survivals
(ng. /kg.bw.) (%)
0,20 50
0.25 50
0,35 50
- 0140 0
0.50 )
Table 2. The elis ; 7 r the af te jectionm of
Russell ! .
time after injection = _;_ 0] i7 ai gigns
0 - 20 minute ; _1 L‘_if ! 11 muscle contraction

;‘ﬁi 11‘
- iwation
}]
y lysi agmus (0-10 mirmtes)
Dcla blood clot

wmswww 91N

Hyperthermia .

QW’]aﬁﬂ‘iﬂJﬁﬁ‘ﬁﬂma ¢

Irregular respiratory rate

Increased nackcd cell volume

Increascd haemoglobln
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Serfes II

Changes iIn cardfowasculax fggctgaﬁ‘

In the first 10 mimrtes after/emvemomation, both

systolic and diastolie blood pressure decpeased significantly-

(P{0,001), as showm im the figure 1. lean arterial blood
pressure and pulse pressare decreased‘significantly from 133 #
22 to T4 + 22 un HEg. amd from 47 it 11 to 25 + 8 min,Hg, (mean *

S.D.) J:espectmvely (p 4o, 01) Afﬁer & per:.od of 10 mimites,

‘ mean arterial blood! pressure started to LY 9 gra.dually,

urrt£l 1~2' hours they refurned tio the con-tz_-ol level at 138 + 22
mm,Hg. At 24 hours after ei;#enoma'&ioﬁ, | systolic blood pressuz;e
decreased slightly, land little increased at 48 hours after '

envenomation, Diastolic bloovd pressure decreased significantly .

to 88 + 16 mm.Hg, (0,05} at 24 hours. It gredually

. incxeased agein at 48 houisy; howsver, it was still lower than

the control level, These changes of systolic and diastolic

‘Blood pressures’caused the significant increase im-pulse |

pressure during 24 and 48 houwrs after envenomafion (figure 1)
Whereas mean arterial blood pressu:re decreased to 110 + 15 Imm .
Hg. ar 24 hours but ‘increased back to 127 + 17 mmHg in 48

hours.

A8 shownlint%he Tigurt 2 brHdltable 3,Meazt rate
decreased significantly from 157 % 37 %o 128 + 31 bBeat/minm,
(P‘<O.GL5) im the first 10 minutes after venom injectiom.

However, it gz:adué,lliy fncreased and returned to the control

1eve1 within  2} hp_ur_s,,aﬁd_no:_.. further change till the emd-of the - -~ 7
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Table 3 Effect of E

81 P ven on' ca vagcular parameters
in dogs. 1 8 do

———

48 hours
M,A,B.P, 127.08
(mm.Hg. ) +17.20
P.P. T3.75%%x
(nn.Bg.) + 14.08
H.R. 159 + 34
(beat/min.)
' c.o. ° 1.82
(lit/min.) + 0.48
3.V. 11.42%
{ml./beat) + 1,32
P.V. 0.75
{(11¢.) + 0 + 0,19
B.V. 0.99
(rit.) | . + 0.28
T.P.R. g’rf::::: = ._‘[ 5.830
(105d e-gec, ) = + 1,195
>
W
‘P.C.V. 33 25 36, T5%* 28.00 25.25%%%
(%) + 5.50 + 9.47 + 6.20
7.81%%
1.71
M.C. n 35.65 2 11 35 26 54 27
+ 6,70

QW'] et ?&JN%Q’MEH@ e

control. * P 0,05 , *% P 0.01 , ¥*%e P 0.001

‘\.
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Figure 1 Effect of Russell's vifeﬁenom on arterial blood pressure. (mean of 8 dogs )
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CARDIAC OUTPUT ¢ ¢|.

(1./min.)

STROKE VOLUME.

(ml./beat)*'

BLOOD VOLUME
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Figure 3 Effect of Russell's viper venom on cardiac output,

stroke volume, blood volume and plasma volunme, (Mean and

S.D. of 8 dogs) * P(0.05
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. " Pigure Effect of Russell's viper venom on. packed cell volunme,
X 4 0| P

S

héamoglobin, total peripheral resistance and renal vascular

o . j
resistance. (Méan and S.D. of 8 dogs) * P {0.05 , »* p{0.01,

« - i
»+= p {0.001 : f
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expeziment. Cardiac output showed a tendency to: falI in the
flrst 2 hours after wvenon imjection, but statistically
insignﬁficant. At 24 and 4B hourg after enmvemomation, cardiéé
output increaseikslighﬁly‘as cOMp;red with the control periéd
‘whereas stroke volume imcreased sigmificanily during the
second day, No sfgniffcan% chaﬁge im plasma vwolume was shown

during the perfod-of the experiment (figure 3).

The;packed cell‘volume'iﬁcreéSed siéﬁﬁfibaﬁﬁly from~33‘
-;‘£h4ata'58 +5 %’&t‘zihﬁwrs’after;envemomatian.?,ﬂt,2AﬁhQ?ngﬁ
it decreased Iowas thar &he comtrolslevel amnd still decréased
significantly to 25 + 6 % (P ( 0.004) at the emd of the .
experiment. Haemoglobin increased slfahtly by’ approximately

2 % at the fﬁrst pariod of theé experiment, then decreased
significantly at 24 amd 48§ hours of thé'experimental periocd -

.

(figure 4).

As shown in the figure 4, the total peripheral
resistamnce increaéed at the first period of the expériment,
After 24 hours it deereased significantlyg but Increased again -
at the final period. Renal vascular'r331stamce 1ncreased
almost 3 £olds at 2 ‘hours after envenomatxony and“returned to

" the comtxol ramge around 24 %o 48 hours. 

Chanzes in‘rémal function

According #0 the fmerease of remal wascular resistance
due ta the effect;of the vemom, rermal fraction decreased
T-s::gmflcantly from 17 + 4 % to 11 * 5 % (P <O 05) a.t 2 hours

after ervenomation (table 4), and contjﬂue decreased “

tre el e
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significamtly umtd? fhe end of the experiment (P{ 0.01).
effective renal biood flow decreased significantly from 267 +
73 wl./min, to 173 + 94 ml,/min, (P <0.05-) at the first 2 hours
¢ then increased to 1,32; e ml, /min, fond 212 + Bé ml,/min, at
24 and 48 hours- after envenomat"ion‘ regpectively., The similax
chanvées in effective renal plasma flow were observed after

venom injection (figuxe’s s

- | The glomemlar filgration pate (GFR) deereased from
43 + 7 ml,/min, to 37 + i, ml, /min. at 2 houra after venom "
injection, and farther cécxeased significantly to 30 + 12 nl,./
min, (P ( O.OS)Y at 24 Holrrgh During the second day of venom
injectiom GFR increaged Slightly o 40 + 13 ml./min. as
compared with the comtml lewel, The decrease of effective
the filtratson fraction dmcresscd sigmificantly (P (0.0?) after

envenomation (figure 5).

Owing to #he detecrmination of the tubular-activities
(table 4 amd figure 6), it was foumd that tramsport of PAH
decn&a&éd insigmificantly at 2 4o 24 Hotzrs of the experimental
© period, and reiurmed to the control Level again at the end of
the experiment. There was mo significant differemé¢e in plasma
h cza-eatinine cofidentrations” ¥etwedn tHe lcomirol and [thes
experimental periods, as showm in figure 8, Plasma @émolality
increased from 295 + 9 to 299 + 7 mOsm, /1, at 2 ho'uz:s after
veno injection, At 24 hours afier envenomation .ﬁt increased
%o 310 + 11 mOsm, /1, and decreased again to. 301 + 14 mOsm,/I. o

at the second dayr of the experiment., Osmelar clearance
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Table 4 Effect of Russel parameters in dogs

48 hours
RV.R, 59516 68.447.
(105dme-sec.) .96 - 6?.606
cm.i
R.F. L AR 12.,70%*
(%) + 6.22
R.P.F, 157.0%
{ml./min.) + 65.64
R.B.F, 212,36
(w1, /min.) + 88.79
G.F.R. 40. 34
(ml./min.) . + 13.66
U.F. " Oq65
(al./wmin.) + 0.56 0L i + 0.41
F.F. ( x 27.99
{%) o i8.43
P, PAE A ‘ .163

1.8

(mg. /min.) E
P. creatinine

+ 3.336

") 5.946

3. 521 3.054 7.554
{ugn./al.) + + 2.472 + 7.577 + 3.378
01
(we‘rﬂ o) ET*J NENT %‘i P
419.75 429.6 7.02%x
(mOsm /lit ).os 121517 T+ 10.@12 + 298 0& + 356.83
Q ma EIUTNPINGT A
-029 - 0,12 - 0.92% - 1,1 TR* .
.(ml./min.v) + 0,32 : 0.25 ‘ + 0.46 + 0.49

Values were statistically significantly different fiom the

control., * P (0’[05 , »* p(0.01 , wr* P {0.001
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EFFBCT?IVE
RENAL BLCOD FLOW

(sl./mtm.)

EFFECTIVE
RERAL PLASMA

FILTRAYION PRACTION

, ‘.'yl‘._
)

URINRE !‘LO\I

ﬂuﬂqwaa
q RNasasalNma mmﬁ" ]

flov. effective renal plasma flow, glomerular filtration rate ,
filtn‘kion !rsetion and urine flow, (M.,n and S.D. of B degs)
- p(o.o; , *# p{0,,01 , *»* P€0,001 ’
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_Figure 6§ Effect of Russell's viper venom on transport of PiH,

plasma osmolality, urine osmolality, osmolar clearance and
free water clearance. (Mean and S.D. of 8 dogs)

» p{0.05 , #* p{0.01 , »*= p 0.001
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fraction . and -ﬁlasna ereatinine., (Mean and S.D, of 8 dogs)

* P(0.05 , ** F(Q,01
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decreased significantly ot the first i)erio'd from 1.3 + 0.3 to
0.9 + 0.4 ml./min. (P {0.001), and then gradually imcreased to
3 + 0,6 ml,/min, at the end of the experiment, The free

watér'clearamce increased slightly at' the first period whereas

it decreased szgniflcanﬁly (P {0,01) 4197 hours till the end

of the experiment.

- BEffects: ofgBussell's wipen venom om plasma and urinary

: elccﬁrolytc concentratlons are shown 1n table 5. Fll%ered load

“of these electrolytcs decreased throughOuﬁ the experiment, as

- ¢compared with the conbro X, | However they'decreased
sig-.m':ﬁ:ﬁ.‘.canfly* (p {005 fnd'p ( 0561) (tabla 5)at 24 hours
after vemom imjectionh At AHe end ot kfe experiment, they had
a temdency to imcrease $o the eontrol level, It was found that
plasma sodium concentration fncreased signilicantly Txom 139 -
3 to 141 + 2 mEg, /1, (P (0.0S) at 24 hours after enveﬁqpation.
The uminary7excretion'oi sodium decrease@ significantly from
125 + 39 to 39 +.26 qu./min. (p {0.001) at 2 hours .after venom
injection, then gradually increased to the comtrol level at

the end of the experiment, The: fractfomal excretiom of sodium
altexed £ he difitias pdttedi he fteeieretion™ Plastha

po tassium concentration was constanmt ﬁhroughout the .experiment,
while urimary potassium concenfration increfised after »
,enveﬁomaﬁion. Urinary excretion amd fractiomal exgretion of
péﬁassium decreased at 2'hours after envenomation, but were
not. significantly cifferemt whem compared with the csntrol
_pexfod. The plagna chloride concemtration changed

insigrnificantly after envenomation, but its excretion and



Table 5 =Zffect of Rumssell's viper venom on urina excretion + 5.D. for & dogs)
—
plasna ooncentration urine co & filte red loa excretion excretion fractien
© o (mEq./f11%,) (W (nEq./min, Wnin (%)
¥a*  .control 139.37 +  3.96 152,37 + - 25+ 39.71 2.16 + 0.82
' 2 hours 139.62 +  3.42 5 6., 344" 0.89 + 0,58%+
24 hours 141.75 > 2,19 53,25 1,97+ 1.24
48 hours 137.50 + 4.3 . + 92.5T7 .59 2.42 * 1.77
' contrel 370+ 0.4 10.70 15.69 3 5.99
.2 hours 3,30+ 0.34 645 68,78 14.83 &+ 4.48
24 hours 3.70 + 0.49 . . ] 3 7.1 .62 27.54 * 15,65
48 hours 3.60 +  0.40 18.16 + 9.94
c1®  control 119.62 +  2.20 3.3+ 1,16
2 hours 121,79+ 3.00 . 23,57%%% 0.82 + 0.70%%e
24 bours 123.87 +  4.64 158.50 85.56% 2.28 3 2.05
48 houre 119.62 3 13.15 232.12 # 4 * 132,91 3.33 3 2.7%
cat’  contml 5.09 + 0.7 2.34 . + 097 1.06 + 0.54
2 hours 4.83 +. 0.61 2.22 +#  2.06 ',-'?.'-_i-’}"'}leﬁ 0,82 + 0,27#% 0.59 + 0.4t
24 hours 4.93+ 0,37 4220 = 115 .+ 6,061 + 0, 67~ 1.02 + 0.68
4B hours 4.72 +  0.46 113+ 0.80
P{  contxol 3.83 +  0.57 "' 9.44 ¢+ 5.5
2 hours 3,51 ¢ 1,15 * 0.08 4.34 + 5.20
‘24 hours 3,85 + 1.02 + 27.8 0,25 %.15 23.74 + 13.98%
48 hours 3.74 ¢+ 0.84 + 35.96 1.49 + 0.51 0.17 $.4.0,15 18.42 + 12.68

Yalues were statistically sig’nificﬂnﬁ‘dnrent from the control, % p(0,05 , *+ p(0.01 , ##* p(0,001

=R AR REAN
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1704
CX

PLASMA | 165}

CONCENTRATION isd

OF
. ELECTROLYTES

(mEq./1i%,)

Na

(mg.% for Pi) m w~‘i .
ﬂuﬂﬁ UPINEINT -

‘ e/
Q‘maﬂfh : ¢
q’ ) b o . g s
a6 2 2 2
| 83 ~ ~ 3
Fi:gg 8 Effact of Russell's viper venom on plasma

concentration of ‘eleotrolytes, (Mea.n, and S.D. of 8 dogs)

* p(0.05

'11\9?)&#22%
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Na+

URINE CORGENTRATIOHN

OF ELECTROLYTES

(aEq./1.}) &

AULY

ARANTRIRINY

\ . .
Figure § Effect of Russell‘s viper venor on urine concentration of

control
2houra
24hours

enven

olectrolytes. (xean of b doge) » P{0.05 , +» p(0.01
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" C1

FILTERED LOAD OF

Na
ELECTROLYTES

(nEq./min.)

PI

5

AUSANLATN
ﬂm éNZ} J 6K *

controln—
envenom

2hours
24hours i

Figure 10 Effect of Russell's viper venom on filtered load of

electrolytes. (Mean and 5.D. of 8 doga) * p{6.05 , ** p{o0.01
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c1
URINARY EXCRETIOR
OF ELECPROLYTES Na
{uEq./min.)
K+
Ca++

ﬂUﬂl

. for PL)

Qﬁqﬁﬂﬂ

'Figure 11 Effect of Russell’s viper venou onm urimary. excretion of

" sloctrolytes. (Nean of.8 doge) * P(0.05 , »* P{0.01 , »*« p(0,001
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FRACTIONAL 30

EXCRETION

ELECTROLYTES

exoret:l.on of electnlytel. (Mem end S.D. of 8 dogs)

* p(0.05 , ** p(0.01 , ##* p(0,001
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fractiomal expr_etﬁon de,creaseq-si’gmki‘ﬁjcantly (P < 0.001) at 2
hours after emvemomatiomn, from 1.64 * 46 to 30 + 23 qu,l/mi‘n.
and from 3.3 + 1,7 to 0,8 + 0.7 % mespectively, After fheée
~ decrement, the urinary excretion and fractiomal excretion of
chloride increased gradually at'2‘4 and .48 hours bf the
experi’menf. Plasma calcium concemtration increased slightly
thr‘oughout the experimer;f. The ﬁ-rimary- excretion of calcium
decreased significanily f¥om 2,2 + 0.9 to 0,8 + 0,2 mEq./min,
(P( 0,01). at 2 hours after wemom »i"njec.tion.i; _Chanée.s;.di“ : .
fract;’mmal excretion of caleium wasalso observed after
envenomation, Aftes vemom injection, plasma i:howh@rus:li'
eoxﬁcentration‘ wag congtant, even though uriné.’ry* phosphorus
cocentration was signifdcantly :En'creased' at 24 hours, while

its excretionm alsoe imereaged mearly 75 % ef control. Therefore
fractional excie“ﬁio*n of phosphorus at 24 hours increased

" significamtly fapm 403 + 5 to 23.7 » 13 %
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