CHAPTER IV

Results

Effects of Russell's viper venom on general circulation.

4

Group I : Intravascular volume eXpansion.

An increésé in"plasma*volume|in the present experiment was
performed by the infusion of dextran solution from the mean value
50.49 }nl/kg. to 68.93'ml/kg. /(P 4 0.01) whereas packed cell volume
significantly decreased. ,During intravascular vélume expansion before
eﬁvenomation, mean arterial pressufe; heart rate and cardiac output
significantly increased. During intrav;scular volume.expansion,
intravenous injection of Russellis viper venom. produced.a marked change .
in general circulation (Table I). Mean arterial blood ﬁressure (MAP).
decreased significantly from 141.59 + 9216 to 133.43:1 22.30 mm.Hg.
(P < 0.05) within+15 minute and returned to the le?el befo;e volume
expansion in 30 minute = pericéd. Heart rate (HR) did not changgd,whilé
pécked cell volume (PCV) significantly increased from 22.83 + 4.96 to
27.67 + 5.32% (P < 0.01) as compared to the level before volume
expanéion within 15 _minutes. Cérdiac output, (CO) significantly decreased
from 253.43] + 56:17 to‘109.83 +.20.11m1/min/kg.in 1/ hour (P < 0.01).
after envenomation. Plasma'yolume (PV) and blood voiume (BV) sincreased
in the period of%i5 mihdtés apd decreased to the level-of contrdl in
60 minutes. Total peripheral resistance (TPR) increased 64 and 118.7%

in 15 and 60 minutes respectively.
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" " Group II : The intestinal and splenic blood vessels occlusion.

An increase in heart rat; ftpm the mean value of 178 to 204
beat/min (P< 0.05) and decreased in packed éell voluhe'from the
value of 38.67 to0.31.00 % (P< 0.05) were recorded during the occlusi
-occlusion of the inteétinal aﬁd splenic blcod vessels. _Intfavenous
injection of Russell's Viper venoﬁ produced a marked change ih_

bgeneral circulation (fable IT). Mean artérial blood pressure (MAP)
significantly decreased from 97.17 + 30.74 to 40.83 + 14.74 mm.Hqg.
(P< 0.0i) within 15 minutes and remained constant over 120 minutes.
Heart rate (HR) continuoﬁsly decreased from 204 + 28 to 187 + 15
beat/min in 60 minutes. Packed cell volume and cérdiacroutput
-decfeased significantly Qithin 15 minute period after envenomation.
Plasma volume; blood volume- slightly decreased. Total peripheral

resistance decreased by-approximétely 25% over 60 minutes.

0

In comparison the result beﬁheen group I and group II.

In group I mean arterial blood pressure décreased in 15 minutes and
raised up to the control level but in group iI mean a;terial blood )
-pressure decreased within_ the perioa of 15, minutes and remained
lower over the périod ©f 120 minutes after'énvenomation (Fig.1).
Heart rate of‘groub I did not significantly decrease in 60 minutes
while group II decreasedlin 30 iIminute period (Fig.2). PCV fhat

- ierred by the volume expansion in group I increased to the control
level. In group II, PCV decreased in 15 minutes and stayed constant
over 120 minutes (Fig.3). Cardiac oﬁtpﬁt markedly-décreasea in both

groupé (Fig.4). Plasma volume and biood'volume_in group I increased

e i
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in 15 minutes and returned to the normal level in 60 minutes; 1In
group II it slightly decreased in 15 minutes and returned to the
control level in 60 minutes after envenomation (Fig.5). The total

. peripheral resistance increased i p I whereas it decreased in

group II (Fig.6).
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Table I Effects of intravenous injection of 0.1 mg/kg.bw. of Russell's

ur1ng 1ntravascular volume
qx

viper venom on ge-:

expansion in

XP nV'on + venom 1nject10n

Parameter -

min win 60 min 120 min

* * . L*
MAP (mm.Hg.) 133.56 131.50

: +10.25 + 5.37
_ NS *
177.00 200.00
f49'33 '130.48

HR (beaﬁ/m‘

* % *w
27.00  27.17
+6.00 +5.31

PCV (%)

Al *k
CO (ml/min/kg.bw 109.38 -
+20.11
. *
PV (ml/kg.bw.) 62.28 -
. +35.66
. NS
BV (ml/kg.bw.) 85.02 -
: 47.83
T - .
TPR (%) ”, 17.59 -
e +79.43
11§ .
Abbreviatio MAP,mean arterial blood pressure;HR,h rate;PCV,packed

ll volume PV,plaama volume BV, blood volume; TPR,total

f 'IJ SIS WY Al g

**P<O, 01.NS= not sxgnxflcant.

Q‘mﬂﬂﬂﬁﬁu Nﬂ’]’)ﬂﬁﬂﬂ e
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- Table II Effects of in 0.05 hg/kg,bﬁ{of Russell's

six dogs during intestinal

venom injection

e

*k "k

42.17 ' 41.50
+17.39  +18.90

MAP (mm.Hg.)

) . * *
HR (beat/min - 13 187
f43 +23

* *

PCV (%) 26.33 28.20

+ 7.71 + 5.97
- NS
64.04 -
+19.54

CO (ml/min/kg.bw.)

NS
- 42.68 -
+12.35

PV (ml/kg.bw.)

BV (ml/kg. bwed g ge w 58.74 -
,: . _h1s.s4

TPR (%) m ) 100,00 75.27 -m' 75.52 -

+38.38 +58.22

L]
Abbreviation iﬁf:med in Table 1I. u
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QW']@NT]?&U Wﬂ’)ﬂiﬂﬂ d




19

 e——e VE . _
i}——fdi'occlusioni

MAP (mm.Hg. )
"~ 1sof

1401

130
120

110}

100}

: : ——————=—=-=VE + envenor
‘ : 10 . Cmmmm e -occlusion + enveno

AUTIET R

‘venom on mean aﬁ‘grxal blood pressure (MAP).The value are

q m ] mﬁmwzﬁwﬁi’i Y

occlusion=The 1ntest1nal and splenlc blood vessels occluslon.

,..




HR (beat/min)
’ 230,

220}
210
200
190
180

1704

1604
150A
140
130

1200

] & I.
control D 30 ; 120 (min) -
7 ,J

Figure 2 The effects of intravenous. 1n3ect10n of Russell‘s viper venom
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Effects of Russell's viper venom on renal functions.

‘Group I : Intravascular volume expansion.

The ;esuits inltable‘III showed that after envenomation
the rate of urine flow (V) decreased rapidly but tranéiently from
224.49 i 170.82 to 38.57 + 41.10 (P <.0.05) and then slight returned
in 30'minutes to 80.77 + 62.35 ul/min/kg.bws Aftgr 30 minutes, it
continued to decrease again reached 57.02 % 40.31 ul/min/kg.bw.
in 120 minutes. «Glomerular filtratién rate (GFR) significantly
decreaséd from 3.16 + 00745 to /1.08 + 1.22 ml/min/kg.bw. in 15
minutes (P < 0.05). Renal plasma flow (RPF) and renal blood flow
(RBF) decreased significantly (P,< 0.01) in 15 minutes and
maintained at low level over 120 minutes. Filtration fraction (FF)
maintaiped in first 15 minutes.and showed thz tendency to increased
Renal fraction (R.F.) decreased significantl} from 12.81 + 4.09 to
4.76 + 5.47% in 15 minutes (P < 0.05) and refurned to the initial
level in 60 minutes."Renal vascular resistance (RVR) increased

approximately 66%

The data in Table IV and Table V showed that plasma‘
concentrations of sodiﬁm, potassium, chloride and osmolality were °
not altered. | Electrolyte excretion dia not siénificantly decreése.
Fractionallexcretion of sodium énd chloride decreased by -
approxiﬁately 66% rand+78%respectivelyiatthe, endyof: the experiment.
. Fractional excretion of potassium increased by approximately 85% at
15 minutes and then fell to the initial level in 30 minutes.

Urinary osmolar excretion and qsmolaficlea;ance decreased by : -

approximately 70% in the period of 120 minutes. Free water clearance
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after envenomation approximately by 99% after 120 minutes.
Group II : Intestinal and splenic blood vessels occlusion.

Effect of Russell's viper venom on renal functiéﬁ during
intestinal and_spienic blood vessels occiﬁsion are. shown in Table VI.
The reduction of urine flow rate (87%), élomerular filtration rate
"(87%), renal plasma flow (87%) and.reﬂal blood flow (88%) were.
recorded after venom ihjectién‘until,the,en&'oﬂ’experimentalfpéfiod.
Eiltration fraction 'decreased insignificantly, while a significant
decrease of renal ffaction in 15-minutes. Renal-vascular resistance

increased by approximately 368% in 60 minutes after envenomation.

Table VII ;nd Table VILL showed the effects of Russeli's
viber_venom on renal elecﬁrolyte excretion. Plasma concentrations
of sodium, potassium, chloride and osmolality-were constant -
throughout the experiment; while urinary concentration of sodium,
potassium, chloride and osmolality did not significant-y decrease.
Fractional excretion of sodium decreased throughout the experiment
but potassium and chloride decreased in 15 minutes and tended to
increase to the control level. Urinary osmolar excretion and
osmolar clearance decreased by approximately 83%), and 83% S

respectively. Free water clearance increased by approximately 85%..

Comparing ‘the effect of Russeil's viper venom on renal
functions during intravascular volume expansioh_and the intestinal
and éplenic blood vessels ocqlusion. After §enom injection the urine
flow rate, rénal plasma flow and glomerular filtration rate decreased

in both group (Fig.7, Fig.8,.Fig.9). Filtration fraction in group I



did not change, while in group II decreased in 15 minutes period.
-Renal fraction in ‘both groups decreased in 15 minutes period but
group I returned to the level of pre-venom injection in 60 minutes

(Fig.10).

ium and chloride

were not altered thr : 'n@d in both groups.
Plasma osmolality x ificantly change

(Fig.11: Fig.12)

Plasma concen

excretion of
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A
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*st volume expansion + venom injection

Parameter

min 60 min 120 min

. * *
Vv (ul/min/ ' '224.49 8.57 . 80 66.01  57.02
41.10 © 455.44  +40.31

. L ]
GFR (ml/min/kg. 1.74 1-.37
+ 0.50 + 0.25

**k *h

9.06 7.58
1.61 + 4.00

RPF {ml/min/kg

t+

* *k
15.00 10.76
+ 6.58 .+ 6.33

RBF (ml/min/kg.

NS. NS
20.37 28.20
+ 8.92 +21.59

F.F.(x)

NS
R.F. (%) 11.00 -
+ 3.29
"r 'l, :
RVR (%) 166.11 ' -

m +142.58
)

Abbrevxanon " ine flow rate; GFR,glm?rular filtration rate; RPF,renal

ﬂ ue ] nEnInNeng

are ‘given as mﬁcn +S D.,P-valuea with respected to e evel

avm AN ﬂ"‘smsmmﬁ’wma d
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..

injection g.bw.of R_usse_ll 's

| —

intravascular volume

Table iV Effects o

viper venom on ren emodynamic

expansion “ S 714

W‘\ o

:{/

Parameter

\.\“\ 1"& i 60 min 120 m:.n_

' k‘ NS NS

Pya (MEQ/L) » : 143.50 ] 42.67  143.33 144.33
3 ‘ 2.56  + 0 +2.43 + 1.49

NS NS

"P. (mEq/L)

K 3.28 3.42

; + 0.45 + 0.18

’ NS - NS

PCl (mEq/L) .126.67 126.17

+5.35 +6.16 + 6.46

NS NS NS
290.50 288.92 293.70
95 1.87 +13.81

POsm (mOsm/kg. )

-]
-

Abbreviatio‘ sma concentration .

pot oElorlde;Pc)sm ,
. asma osmolelity.P-values with respect o the level at

0 x‘n NS=not s:.gn:LfJ.can

ﬂuﬁl?ﬂﬁlﬂﬁwmﬂ‘ﬁ
’QW?MﬂiﬂJ UANAINYAY




Table V Effects of intravenous injection of 0.1% mg/kg.bw.bf Rnsséll's

viper venom on rerial hemodynamics during intravascular volume

expansion in six dogs.

post volumeiexpansion + venom injection

30

Pre-
" Parameter volume
: ' expansion 0 min 15 min. 30 min 60 min 120 min
NS NS NS NS
UNaV 5.26 19.17 4.85 2.73 2.14 3.80
+1.47 + 8.77 + 3.09 + 1.77 + 1.15 + 0.52
(uEq/min/kg.bw. ) ” f ' 5 = T - :
NS NS - NS NS
UKV 2.37 3.89 2.29 . 2.86 1.98 ~1.64
: + 1.04 + 0.68 + 1.56 + 2.22 + 0.92 + 0.56 -
(uEq/min/kg.bwa) F k \ o - -
NS NS NS NS
UClv 5093 21.04 4.05 2.62 1.91 , 2.18 )
+ 2.50 ° ¥11.77 + 2.30 + 1.52 + 1.38 + 1.14
(uEq/min/kg.bw.) 7 ] e 1 - -
. " Ns NS NS . NS
F.E. of Na (%) 1012 4.71 3.62 0.86 0.79 1.61
+ .44 + 2.65 + 1.68 G 0.61 + 0.32 + 0.64
NS NS * NS
F.E. of K (%) 20.59 38.44 71.18 30.68 34.40 39.57
+ 5.87 = 5.63 t30.35 112.68 111.38 :13.81
_ NS . NS NS NS
F.E. of C1 (%) 1.50 6.12 4.15 0.74 0.75 1.32
’ + 0.79 s 3.66 & 2.66 + 0.53 + 0.48 + 0.35
NS NS NS NS
UOsmv 31.50 55.17 19.04 15.49 15.14 16.72
+ 2.71 +16.36 +12.04 + 3.75 + 7.14 + 6.95
(uOsm/min/kg.bw.) . 2 i N : B
c ' : ) NS NS NS NS
Osm 110.38  192.05 65.77 55.52 52.21 56.90
(ul/min/kg.bw. ) :46.2? ::55.10 :42.01 t14.95 t23.93 :?4.42
r NS NS . NS NS -
CH o -83.81 32.44 =19.50 Y 25428 13.80 00.07
2 +40.98 4115.06. $12.11  +47.35 [ 431.78  +49.62
(ul/min/kg.bws) I - | | L)

Abbreviation : UNaV,urinary excretion of sodium;
potéssium}UClv.urinary excretion of chloride;U

osmolar excretion;C

Oem

,osmolar clearance;cH 0

U V,urinary excretion of

oSmV,urxnary

,free water

clearance.P-values with respected to the level at 0 min,

*P<0.05,**P<0.01,NS=not significant.
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|
Table VI Effects of intrave "-.," ‘” W/ mg/kg.bw.of Russell's
viper venom oD »nctxon [} 1no 1ntest1nal and

splenic blood 5 occlusion.

- venon injection

Parameter

60 min 120 min-

o * *

V (ul/min/kg.bw.) 2.42 2.42
+3.96  +2.17

NS NS

GFR (ml/min/kg.bw.) 0.22 0.14
) + 0.32 + 0.16

* -

RPF (ml/min/kg.bw.) 1.17 0.70

04 + 2.17 + 1.27

NS NS NS

RBF (ml/min/kg.bw.) dg" 27" g 3p . 1.70 1.01
. : 5 : 3.16  + 1.83
e ] NS  Ns
F.F. (%) C 2 ( 123.37 -
— 22.46 =
*
R.F. (%) .30 -
" 77
RVR (%) 100.00 - - 368.67 . -

QRANNTANM TN Y



Table VII Effects o g/kg.bw.of Russell‘s

s during intestinal

32

NS NS
Pya (MEQ/L) 146.00 147.00
Na + 4.61 + 4.60
NS NS NS
ngmEq/L) O 65 3.53 3.55 3.88
) S 4 + 0.40 4+ 0.76 + 1.18

NS NS -
~PC1 {mEq/L) '.117.67 115.17 122.60
. + 5.25 + 7.73 + 4.67
NS NS
40

Pogn (MOsm/kgl)  303.83  299.00  303.33  305. 324.00 314.

Osm 2 6.44 + 9.
‘rl l #2 +

Parameter - // 4 7 m venom injection
60 min 120 min
RO AT \ |

NS -

44

Abbreviat:.on H 'I e defined

ﬂ‘lJEl’J‘l’lEWl‘ﬁWEl']ﬂ‘i
QW'WMﬂ‘iﬂJﬂMTJWEﬂﬂEI
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" Table VIII Effects of intravenous injection of 0.05 mg/kg.bw.of Russell’'s

‘viper venom on renal hemodynamics of six dogs during intestinal

and splenic blood vessels occlusion.

Pre- post-occlusion + venom injection
Parameter occlusion - - -
’ 0 min 30 min 60 min 120 min
- NS ' Ns NS
U ©40.76 W 0.22 0.13 7 0.11
+ 3.73 +41.7 + 0.25 + 0.15 + 0,12
(uEq/min/kg.bw. ) F T . - - '
. ‘NS NS - NS
UV ! 1.72 4.16 0.44  o0.41 . 0.26
+ 0.33 +.0.76 + 0.51 + 0.44 + 0.22
(uEq/min/kg.bvis) i o h - -
' NS NS NS
uclv 2.85 0.97 0.08 0.06 - 0.05
+ 2.13 + 0.85 + 0.07 + 0.04 + 0.02
(uEq/min/kg.bwas) i P A - -
i : NS NS NS
F.E.of Na (%) 1735 0.58 0.36 - 0.35 0.19
+1.02 +.0.35 + 0.25 + 0.25 + 0.21
NS NS NS
F.E.of K (%) 22:75 23.54 #17.77 #18.55 #21.30
+-9.40 + 6.88 t22 45 119.45 ‘116.07
‘ . NS NS NS
F.E.of Cl (%) =S 0.46 # 0.21 # 0.33 # 0.60
+ 0.85 + 0.21 t’0.16 + 0.33 + 0.66
NS NS NS
UOSmV 20.64_( 12.10 # 2.92 #,3,28 # 2.08
+10.00 + 8.70 + 3.09 + 2.25 + 1,17
(uOsm/min/kg-.bw. ) - r o . -
c o . . NS
Osm . ~ 68.25 41.10 # 9.60 - -
: " +33.80 +30.32 +10.23
(ul/min/kg.bw.) - - -
cHZO
(ul/min/kg.bw.) -39.31 -19.73 #-4.06 #-4.42 #-.2.83
: . $29.42, +13.24 +4.11 "+ 3.46 4+ 2.00

Abbreviation i are defined.in Table V.

#/n= 3 '¢inadequate the'volﬁme_pf fhe_urine sample. )+
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