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Chapter IV
Results
Effects of Russell's viper venom on general circulation (Table 1-2, Fig 1)

Group | animals treated with 10 mg/kg of MK 422 and 5 mglkg of
imidazole before envenomation.

Effects of Russell's viper venom on general circulation in
group | are shown in Table 1 and Fig 1 (upper panel).  After
envenomation, the decrease of mean arterial pressure was not
significant in the period of 20 minutes. Then mean arterial blood
pressure started to increase to control level until,the .end of'
the experiment. The significant' rising in'" packed cell volume (PCVJ
was noted in .20 and 40 minutes of envenomation period from
34.246.08 to 40.8+7.44 and 39.8+6.83% respectively.  Envenomation

produced a significant elevation of heart rate after 40 minutes venom
injection  (p<0.05, Pc0.001).

Group 1l animals treated with 10 mg/kg of MK 422, 5 mg/kg of
imidazole and 0.7 ug/kg/min at left intrarenal

arterial infusion of prazosin, respectively, before
envenomation.

The data in Table 2 and Fig 1 (lower panel) show that



Table 1. Effects of Russell's viper venom on general circulation in five dogs.

Parameter
Control MK 422 (10 mg/kg i.v.) IMID (5 mg/kg i.v.)
Time elapse 0-20 20-40 40-60 60-80 80-100 100-120 120-140 140-160
(min)
MAP (mmHg)  114.33+22.78  117.33+21.13 102.0+30.4 108.33+26.25 117.5+25.62 121.0+27.6 120.5+26.2  121.1+27.2
POV (%9 33.9+5.73- 34.2+6.08 35.1+6.87 34.9+6.59 35.9+6.8 36.2+6.76  35.7+9.1 36.0+6.2

HR(beat/min) 140.4+24.96 135.6+27.36 145.2+30.71 141.6+30.77 151.2+25.6 154.8+29.21 152.9+32.21 154.2+27.71

Group |

* P.C0.05; ** pco.01,

0.9% Saline (Intrarenal arterial infusion)

Effects of Russell's viper venom on general circulation in animals treated with 10 mg/kg of MK 422 and 5 mg/kg of imidazole before envenomation.

### p<0.001 with respect to control period of. each time.

Post-envenomation (RW 0.1 mg/kg i.v.)

160-180 180-200 200-220 220-240

105.26+32.04 122.5+34.36 131.34+51 130.33+31.26

40.8+7.44° 39.8+6.83 38.3+8.46 35.8+7.87

154.8+45.77 169.2+40.1* 174.0+31?46 183.6+30%48 .



Table 2. Effects of Russell's viper venom on general circulation in five dogs.

Parameter

Time elapse

(min)
VAP (M)
PV (%9

HR(beat/min)

Group |1

0.9% Saline (Intrarenal arterial infusion) PRAZOSIN (0.7 ug/kg/min intrarenal arterial infusion)
Control M 122 (10 mg/kg i.v.) IMID (5 mg/kg i.v.) Post-envenomation (RW 0.1 mg/kg i.v.)
20-1(0 14 -60 60-80 80-100 100-120 120-11(0 11(0-160 160-180 180-200 200-220 220

116.0+17.58 118.0+20.63 185“4tg 105.16+19.82 112.'0+17.x) 112.0+16.4 103.5+13.82 102.16+13.19 92.67+17.15 102.33+14.37 103.17+15.86 103.21+14.44
31.1+9.69 31.1+9.47 32.0+911 31.6+9.42 31.6+9.97 32.1+9.86 31.8+9.54 31.6+9.57 31.1+11.67 31.8+10.38  29.0+9.37 30.3+10.41
165.6+39.71 159.6+1)11.62 158.4+51.89 160.8+52.2 156.0+41.35 163.2+39.21 176.4+48.3 171.6+48.11 180.0+43.06 190.8+39.66 199.2+38.98 198.7+40.02

. Effects of Russell's viper venom on general circulation in animals treated with 10 mg/kg of MK 422 and 5 mg/kg of imidazole

and 0.7 ug/kg/min of prazosin before envenomation.

* p<0.05; ** P<0.01; *** p<0.001 with respect to control period of each time.

ro
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intravenous injection of 0.1 mg/kg of Russell's viper venom within
20 minutes depressed mean arterial pressure (MAP) significantly from
118.0 +20.63 to 92.17 + 17.14 mHy (p<0.05). After a period of 20
minutes, mean arterial blood pressure started to increase to the
under control level. The packed cell volume (PCV) did not change from
control level after envenomation. The change in heart rate (HR) was
apparent after envenomation but the increase in heart rate (HR) was not
significant.

Effects of Russell's viper venom on renal hemodynamics. (Table 3-4, Fig 2-6)

Group | animals treated with 10 mg/kg of MK422 and 5 mglkg of
imidazole before envenomation.

There results in Table 3 show that effective renal
plasma flow (ERPE), effective renal blood flow (ERBF) and glomerular
filtration rate (GR) were slight decreased by M2 and
imidazole but there were significant decline of effective renal plasma
flow (ERPE) within the first period of MK42 and the 40 minutes and 80
minutes of imidazole in the left kidney and of effective renal blood
flow (ERBF) within 20 minutes in the left kidney of MK422 period.
Envenomation caused suddenly anuria during 20 minutes. Effective renal
plasma flow (ERPF) and glomerular filtration fell to the lowest [level
at 40 minutes after venom injection in both kidneys (p<0.05) (Fig
2,4). Intravenous injection of Russell's viper venom caused a marked
reduction of effective renal blood flow within 40 minutes (p<0.01) in
the right kidney.  However, the reduction of effective renal blood
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flow in the left kidney was not significant in the same period.
Filtration fraction altered slightly by M 422 and imidazole
injection. After anuria period, filtration fraction was not different
from the control level in both kidneys. Renal vascular resistance was
slightly increased hy the effect of imidazole. After envenomation, it
progressively elevated throughout the experiment period in left and
right kidney.

Group Il animals treated with 10 mg/kg of MK 422, 5 mg/kg of
imidazole and 0.7 ug/kg/min at left intrarenal

arterial infusion of prazosin, respectively, before
envenomation.

The data in Table 4 indicated that intravenous injection of
10 mglkg of MK422, 5 mglkg of imidazole and continuous intrarenal
arterial infusion 0.7 ug/kg/min of prazosin produced a mild decrease
in effective renal plasma flow (ERPF), effective renal blood flow
(ERBF) in both right and left kidney, but intrarenal arterial
infusion of prazosin in the left kidney at the period of 40 minutes
caused elevation of glomerular filtration rate (GFR) from 1.57 + 0.24
to 2.8 + 0.21 ml/min/kg bw. Intravenouse injection of Russell's viper
venom caused slightly reduction of these parameters within 20 minutes
in the right kidney. The left kidney was shown a significant decline
of effective renal plasma flow (ERPF) and renal blood flow (ERBF) at
20 minutes (p<0.05). However, the reduction of glomerular filtration
rate was not significant at 20 minutes. After a 20 minutes period of
envenomation, the elevation of glomerular filtration rate (GFR) was



Table 3. Effects of Russell's viper venom on renal hemodynamic of the right (nt) and the left (Lt) kidney in five dogs of group I.

Parameter
Time elapse
(min)
RPF Rt
(ml/min/ Lt
kg bw)
RBF Rt
(ml/min/ Lt
- kg bw)
GR Rt
(ml/min/ Lt
kg bw)
A% Rt
Lt
RR Rt
Lt

Control

0-20 20-60
6.22+42.16  0.68+2.56
120%26  6.61+2.68
8.03t1.02  8.62%1.35
7.72%1.93  7.96%1.65
1.63t0.31  1.56+0.35
165+0.26 1.50%0.67
26.91t3.0  27.11+43.75
29.29+5.66 28.95+7.56
83.62+8.33 80.36+7.37

89.75%18.68 89.77126.08

M H2 (10 mglkg i.v.)

60-60

3.7311.96

3.6612.26

6.9310.92

6.611.96

1.3810.36

1.30%0.61

31.25+8.87
32.06+8.99

60-80

3.97+2.26

3.742.26

7.59+1.86
7.2972.07

1.67+0.61

1.63%0.36

31,3%t11.68

32.83%13.39

86.96+20.06 85.8+21.56

p.value with respect to control, * p<0.05; ## p<0.01; *** p<0.001

80-100

3.78+1.91

3.5611.96

7.911 86

7.59%2.59

1.7110.66

1.68+0.25

35.89116.03

92,17+36.11

IMID (5 mglkg i.v.)

100-120

3.68+1.83

3.23+1.77

7.8+1.85

6.9712.33

1.67+0.37

1.53%0.33
35.66+16.81 35.78+16.17 35.60+16.79
60.21+22.08 39.68+23.28 60.66+23.15 39.51%22.98

07.8+66.18 96.06+38.12 97.78+62.08

120160

3,75%1.72

3.65%1.69

*

7.9+1.85

7.32%2.61

1.72%0.36

1.65%0.29

o.o%Saline (Intrarenal arterial infusion)

160-160

367+1.80
3.26+1.8*

71.82+1.87
7.03+2.29

1.6810.33

1.56%0.28

Po3t-envenomation (RVY 0.1 mglkg i.v.)

160-180

Anuria
Anuria

Anuria
Anuria

Anuria
Anuria

Anuria
Anuria

Anuria  258.954221.78 233.16+308.79 196.7+176.12
Anuria  326.1+616.89 275.36+375.95 209.294221.05

180-200

156+0.86
163+1.06

3.68t11.%6

6.27+2.77

0.58%0.19

0.6810.39

27.35%3.72

27.15%6.52

200-220

2.76%1.93

2.6212.07

6.12+2.86
5.63+2.93

1.16+0.55
1.06+0.52

31.22%6.57

31.5816.88

220-260

3.0%2.76

3,27%3.22

5.6112.91

5,95%3.57

1.08+0.67
1.13+0.56

29.6615.26

29.2716.96

b3



Table

Parameter

Time elapse
, Coin)

REF

(ml/min/

kg bw)

R

(ml/min/

kg bw)

(€23

(ml/min/

kg bw

==
%

dynesec/

Lt

Lt

0.9% Saline (Intrarenal arterial Infusion)

Control WK 422 (10 mgkg I.v.)
0-20 2040 40-60 60-80
875+551 862+551  8.04+3.75 7-37+3.97
921+11.36  7.49+3.2 6.97+2.69  6.86+2.34
124246118 12.2+6.39 11.73+45  10.594.65
13-43+564 10.8+3.72 10.05+2.88 10.17+3.51
1714016 1.78+0.12 1.8+0.19 1.65+0.16
1.75+0.27 1574024 . 154+046  1.67+0.26
24214956 25.23+9.23 25-78+9-58 25.91+8.44
2246+958 2361+841 23.26+7.26 26.48+".42

63.53+22.32 65.84+26.61 60.26+23.02 64.36+22.29

58.43+23.93 69.6+24.83 66.25+13.71 67.76+30.92

p.value with respect to control, * p<0.05; ** pco.oi;

IMD (5 mgkg I.v.)

80-100 100-120
6.07+1.59 6.74+1.4
5.9+0.78 6.35+1.16
8.9+1.61 9.89+0.97
8.9242.43 9.37+1.08
1.75+0.07 2.05+0.32
1.73+0.18 1.9140.34
30.15+6.44 31.33+7.61
29.8745.67 30.75"8.0

75.85+17.71 67.63+15

Effects of Russell's viper venom on renal henodynarmic of the right (Rt) and the left (Lt) kidney in five dogs of group I1.

PRAZCAN (0.7 ug/kg/min Intrarenal arterial Infusion)

120-140 140-160
6.81+2.82 7.48+2.52
6.23+3.43 7.15+1.59
10.0243.6  10.96+3.08
8.95+4.01 10.41+1.31
175+059" 1.7140.20
1.45+0.49 2.8+0.21
>742+971  24.86+8.25

15.86t6.14 28.5+4.08

66.96+20.85 58.34+17.54
78.61+24.92 72.4+20.74 77.7+28.33 58.74+n.72

Po3t-envenomation (RW 0.1 mg/kg I.v.)

= 160-180 180-200 200-220 220-240
«
5.9¢2.21  7.33+453  7.41+359  7.43+3.43
4524285 7.6343.2 7.054351  7.04+3.12
86+275 10.5045.33 10.24+3.75  10.42+4.12
6.23V2.82 11.2143.65  9.75'3.69  9.82+3.25
1.3740.4 1.840.35 164020  1.67+0.19
1024053 1624025 151#021  1.53+0.25
23.1248.07 26.82+858 23.9149.49  25.29+9.26
23.0+8.36 23.6247.03 28.09+864 28.15+8.23
68.97"27.26 66.87+26.78  6255+\1268 64.58+14.85

95.68+28.34 57.71+16.0 65.81+12.31 68.51+10.10,

*k%x p@(nl

4
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observed throughout the experiment.  Filtration fraction (FF) was
slightly decreased after envenomation in both kidneys (Fig 5).
Envenomation produced a marked increase in renal vascular resistance
(RWR) in the left kidney, but renal vascular resistance (RWR)
increased slightly in the right kidney (Fig 6).

Effects of Russell's viper venom on renal function. (Table 5-10, Fig 7-16)

Group | animals treated with 10 mg/kg of MK422 and 5 mg/kg of
imidazole before envenomation.

In Fig 7 (upper panel) show that the urine flow rate,
increased significantly at the 20 minutes and 60 ‘minutes of imidazole in
both kidneys. The effects of Russell's viper venom gradually decreased
urine flow rate (v) until urine was not collected at the first 20
minutes, then urine flow rate (V) slightly increased to approach the
under level of control in both kidneys. But urine flow rate did not
significant decrease from the control level.

The response of osmolar clearance (Cosm) to the venom was
similar to urine flow rate, the lowering value was significantly found
in 40 and 60 minutes from 56.31 + 17.18 to 15.62 + 8.58 and 35.34+21.44
ul/min/kg bw (Pc0.001, p<0.05) respectively (Table 5) in the left
kidney and from 67.58 + 19.92 to 16.91 + 9.81 ul/min/kg tw (p<0.05) in
the right kidney. Whereas free water clearance (CH,, significantly
increased in 40 and 60 minutes after envenomation in the right kidney
but it slightly increased throughout the experiment in the left kidney
(Fig 9, upper panel).



Urinary osmolar excretion ( 05r\) was suppressed significantly
in 40 and eo minutes from 16.04 + 4.97 10 451 + 2.52 and 10.17+6.16
mOsm/min/kg bw (p<0.001, p<o.05) respectively in the left kidney and
from 19.18+5.48 10 4.88+2.85 at 40 minutes after envenomation in the
right kidney (p<o.05) (table s). Urinary excretion of sodium ( N'V)
also decreased throughout the experiment period. The significantly
decrease of urinary excretion of sodium ( NaV) was seen in 40 minutes
after envenomation in the right and the left kidney from 6.29+2.95
to 1.13+0.95 UEQ/min/kg bw and from 5.17+1.43 t0 1.08+0.85 UEQ/min/kgbw
respectively (p<o.05) (table 7).  Fractional excretion of sodium
significantly was suppressed throughout the experiment in the left
kidney and the significant decline in fractional excretion of sodium
(FEMa) was in 40 minutes after envenomation in the right kidney from
2.95+1.05 10 1.23+0.78% (p<0.05) (table o). There were no significant
differences in urinary excretion of potassium (u~v) and fractional
excretion of potassium (FEK) after Russell's viper venom was injected.
The slight increase of urinary excretion of potassium ( kv) was
observed.  However, fractional excretion of potassium (FE" slightly
decreased after envenomation  (Fig 12,15).  Urinary excretion of
chloride (UgV) and fractional excretion of chloride  (FEgj)
significantly was suppressed in the same pattern after envenomation
(Fig 13,16).

Group 11 animals treated with 10 mg/kg of MK 422, 5 mglkg
of imidazole and 0.7 ug/kg/min at left intrarenal
arterial infusion of prazosin, respectively,
before envenomation.
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The results in Fig 7 indicated that urine flow rate (v) in-
creased slightly in the period of MK422 and imidazole but it decreased
slightly in the period of prazosin.  When Russell's viper venom was
injected, it produced a marked reduction of urine flow rate (v) at
period of 20 minutes but it was not significant and returned to the
control level in hoth kidneys. Osmolar clearance (¢ ) increased
significantly in the period of imidazole from 64.13+21.07 to 91.0+10.74
and 84.86 + 20.08 ul/min/kg bw. in 20 and 40 minutes respectively
(p<0.05) and reduced to the control level in the period of prazosin.
Osmolar clearance (c ) decreased slightly after envenomation in hoth
kidneys (Fig 8, lower panel). The results in Fig 9 showed that free
water reabsorption increased slightly after MK422, imidazole and
prazosin period in the right kidney but it decreased slightly in the
period of MK 422 in the left kidney. Free water reabsorbtion decreased
slightly in 20 and 40 minutes then it increased to approach the control
level at the end of experiment.

Urinary osmolar excretion ( OsmV) decreased slightly in hoth
kidneys after envenomation.  Urinary  sodium excretion  ( Nav)
increased significantly after imidazole infusion from 4.74+2.63 to
8.19+2.29 and 7.443.08 uEg/min/kg bw. in 20 and 40 minutes respectively
in the right kidney and from 4.42+3.07 to 7.4+4.8 and 7.1+4.38 uEq/min/
kg bwin 20 and 40 minutes respectively (p<0.05) in the left kidney.
However, urinary excretion of sodium (U V) decreased slightly after
prazosin infusion to the control level.  Envenomation decreased
urinary sodium excretion at a period 20 minutes, then urinary sodium
excretion increased throughout the experiment in both kidneys (Fig
11, lower panel) as well as the effects of Russell's viper venom
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reduced fractional excretion of sodium (FBY ) at the first 20 minutes
then fractional excretion of sodium returned to the control level (Fig
14, lowper panel).

Urinary potassium excretion ( kv increased slightly through-
out the pre-treated venom. Urinary excretion of potassium ( V)
increased significantly in right and left kidney at the first 20
minutes of imidazole and the second 40 minutes of imidazole
respectively (p<0.05).  When Russell's viper venom was injected,
urinary potassium excretion (urv) did not only slightly increase
throughout the experiment in both kidneys but also the period of 60
minutes the left kidney increased significantly from 0.78+0.14 to
1.32+0.34  uEqg/min/kg w (p<0.05) (Fig 12, lower panel). Fractional
excretion of potassium (FEK) increased significantly at the first
period of imidazole and at the hoth period of prazosin of the right
kidney and at the first 20 minutes of prazosin of the left kidney.
After envenomation, fractional excretion of potassium (FE?Y increased
slightly in the left kidney but this parameter increased significantly
at 20, 60 and 80 minutes from 14.67+3.17 to 35.0+13.06, 29.18+10.02
and 29.31+10.9% respectively (Fig 15 lower panel). The changes
of urinary excretion of chloride (UpjV) and fractional excretion of
chloride (FEgj) similared to urinary excretion of sodium ( NaV) and
fractional excretion of sodium (FENa) (Fig 11, 13, 14 and 16).



Table 5. Effect of Russell's viper venom on renal function of the right (Rt) and the left (Lt) kidney in five dogs of group |

0.9%% Saline (Intrarenal arterial infusion)

Parameter
Control M 422 (10 mgkg i.v.) IMID (5 mgkg i.v.) Post-envenomation (RW 0.1 mglkg i.v.)
Time elapse 0-20 20-40 40-60 60-80 80-100 100-120 120-140 140-160 160-180 180-200 200-220 220-240
(min)
v Rt 23.32+18.18 23-75+16.06 27.67+16.08 29.7+13.04  40.89+19.63 36.44+18.95 38.92+16.22 37.10+18.45  Anuria 1.22+6.71  19.77+20.7  15.4+18.37

(ullmin/ Lt 28.06+21.67 28.79+15.37 29.63t18.07 33.5t11.72  42.94+21.36 40,99+17.9 41.32+20.06 40.89+16.23  Anuria 712459  22.39+23.86 16.74+17.35

kg bw)

\
Qs Rt 66.18t25.3 67.58+19.92 65.41+26.81 75.76t19.93 87.18+18.74 80.57+10.86 86.97+16.75 80.23t9.97  Anuria  16.97+9.8° .36.65+20.85 38.86+24.41

(ul/min/ Lt 60.7+4.83 56.31+17.18 70.01+32.35 74.54+22.49 82.0t+15.32 84.54+15.67 83.12+15.33 84.78+15.15 Anuria 15624858  35.34+21.44 37-32424.6
kg bw)

a0 Rt -42.86+19.93 -W43.83+9.52 -37.74+17.4 -46.07+16.84 -53.33il3.83 -44.13+14.55 -48.05+16.52 -43.13+14.47 Anuria  -9.68+5.2 -16.68+12.97 -23.45+12.9
(ulfmin/ Lt -32.64+21.04 -m27.51+30.87. - 40.39+19.32 -41.04+18.51 -39.06+26.75 -43.36+17.45 -41.80+17.03 -43.89+15.63 Anuria  -8.98+7.5 -12.96+12.97 -20.56+16.06

kg )

p.value with respect to control, * p<0.05, «* p<0.01, p<000L



Table 6. Effects of Russell's viper venom on renal function of the right (Rt) and the le ft (Lt) kidney in five dogs of group II.

Parameter

Time elapse
(min)

V
(ul/min/

kg bw)

€
(ulfmin/

kg bw)

0
(ul/min/

kg )

: 0.9% Saline (Intrarenal arterial Infusion) PRAZOSN (0.7 ug/kg/min intrarenal arterial infusion)
Control M "122 (10 mgkg i.v.) IMD (5 mgkg i.v.) Post-envenomation (RW 0.1 mgl/kg i.v.)
0-20 20-40 '10-60 60-80 80-100 100-120 120-11)0 140-160 160-180 180-200 200-220 220-240

Rt 4229+418 34.77+28.39 48.8+36.57 45.64+29.64 4856+27.05 44.28+26.9 35.06+26.52 34.30+27.53 16.68+16.1 34.15+25.57 30.54+20.29 32.14+20.10
Lt 39.98+29.05 31.25+21.32 43.82+32.98 42.65+25.93 45.96+27.31 37.26+24.21 34.3+25.71 34.65+23.42 17.94+21.09 32.86+31.19 28.75+19.01 30.52+20.02

Rt 6827+16.11 64.13+21.07 82.04+24.1 78.64+15.15 9L04-10.7%4 84.86+20.08* 71.33+34.48 73.67+35.34 41.73+23.94 57.26+15:19 64.97+15.2 66.21+15.72
Lt 70.42+32.06 55.96+28.25 59.23+28.47 63-38+29.04 77.99+40.39 72.24+31.95* 67.83+37.16 71.82+430.77 33.3+31.9 51.9+1913 58.59+23.48 59.12+20.0

Rt -25.94+40  29.36+36.2 -33.25+27.09 -33.01+33.4 -42.44+26.62 -43.06+24.82 - 36.29+11.59 -39.28+14.81 - 25 05+15.16 -23. 1+18.37 - 34.43+15.73 - 34.43+17.0
Lt -39.11+17.95 -m24.7+32.38 -15.4+35.75 -w20.69+35.68 -32.02+31.9 -34.99+21.7 -33.53+13.61 -37.16+11.43 - 15, 36+10.63 -19.04+14.01 -29.84+11.89 -28.6+18.75

p.value with re3pect to control, ¢ p<0.05; ** p<0.01; *** p<0.001



Table 7. Effect of Russell’s viper venom on urinary osmolar and electrolyte excretion of the right (Rt) and the left (Lt) kidney In five dogs of group I.

Paandar
Qrid

Tine dgee 0-20 20
(m

R 5.984883 6.294.95
Efmn Lt 53487 5.7+
kg by
V R 166 Liub.ls
(UEgmn Lt 1.02655 1.106.86
kg by
TinVA R 5518 5.28%.12
Em Ut beko  bssto
kg by
&Y R s+
(v Lt 17.194.5b l6.0bter
kg by

19.18%.18 mM8.84.67
20.0949.15

NKk2 (10 nglgi.v.)
boso 60-80
5.8548.23  7.108.71
5-01Ha  7.50k.66
0.964.36  1.294.23
1.236.67 1.26%.3b
5.108.85  6.3780.73
5.00+Hob  6.614.38

21.7346.59
21.3846.37

p.value with respect to

0.9%&dine (Intrarend arterial Infualon)

MD 5 nglgi.v.)
80-100 100-120 120-1bo o160
8.7b2.61 71.96+2.n 86250 7.828232
7.078.73  8.16H.85 8.00H.27 8.1bH.72
1.6b%.57% 1.704.63  1.664.60 1.7140.56
1.31406 1764070 1.leHw.6b 170872
7.838.86 7.58 .06 7.784.97 7.554.86
6.660.88 W.620.5D 6.97M272 7.5042.79
2b786.53 22.951333  2b02+4035 22 .k k-76
23.31+#063 23.984037  23.014020 2397 17
control, * p<0.05; ** p<0.01; *** p<0.001

Re-~eneomation RV, nalg 1.v.)

160-180 180-200 200-220 2202
Auia 1134095 2.7bels  3-134.85
Aua  1.08b.85 2.7bkl 3.000230
Auia 0614027  0.9545 0.8 10.k
Awa o168 o736 . 0724.
Auia  o09077 2.74.B 2951313
Auia  0.884.67  2.128290  2.024.21
Auia  bgsH.85  10.564.01  11.04.97
Auia  hs5ib.52* 10174616 10.7DF.02



Tades. Hfeds of Rissdl*3 Viper vaoman uinary aandar ad eledralytes exaretion of the right (RY)' ad tre left (Lt) kidney in five dogs of gap 1.

0.9%8dire (Intrarendl arterial infusion)

Paanee
Gotd

Tine dgpse 0-20 20-40
()
U R 5.643.03  4.744.63
(UEmn Lt 5.9889  4.428.07
kg by
vV R 104621 0.85%.16
(UEgmin' Lt 0.9840.14  0.78%.14
kg by
BV R 5842  4.934.79
(UEgm Lt 5:71#.08  4.398.13
kg by
an’ R 0.4 18.42.89

Lt 20.02%.02  16.06+.98

NK422 (10 nglgl.v.)

40-60

6.824.4
5.254.12

1.0310.21
0.864.31

7.50H.7
5.23%-31

23.7746.67
17.1748.27

22.648.86 26.0812.37

18.1247.92 22.28H1.34 20.618%4

HRCEN (0.7 ugkg/nin intrarend arterial infusion)

IMD (5 ngkg l.v.)

60-80 80100 100-120 120-140
6.5372.32  8.190.29  7.48.08 6.74457
6.1443.87  7.4H.8 7.14.38  6.20H.06
1.069031 123923  |.199.24  1.374.46
1.06.42  1.18%.4 1.16+0.2% 1.124034
7.211354  8.613.49 8.013.71  6.924.04
6.014368  7.714.69  7.04#.79 6.57H#.8

24.21%.47 20.3919.8

140-160

6.414.28
6.7114.65

1.45104
1.440.47

6.5315.34
6.6314.93

21.1840.2

19.3611056 20.6348.91

Ryteneoaion RMo.L nglgi.v.)

160-180 180-200

2.30253 4.%6512294
2.748.06 4.6843.77

1.491061 1.4910.63
1.07069 1.57140.71

2.65%8.72 4.131268
2.9913.37  4.028.41
11.9746.9  16.42#.45
9.5348.9 14.894.53

P.value with respect to control, * p<0.05; ** p<0.01; ##* p<0.001

200-220

6.0842.93
5.2443.49

1.3710.39
1.3240.34

5.444.59
4.32143.26

18.8#.5
16.9616.8

220-240

5.984.76
5.0943.64

1.4249.41
1.524.48

5.5312.43
4.,3843.04

18.674.21
17.045.58



Effects of Russell's viper venom on fractional electrolytes excretionnal of the right (Rt) and the left (Lt) kidney in five dogs of group I.

Table 9.
0.9% Saline (Intrarenal arterial infusion)
Parameter
Control WK 422 (10 mgkg i.v.) IMD (5 mgkg i.v.) Post-envenomation (RW 0.1 mg/kg i.v.)
Time elapse 0-20 20-40 40-60 60-80 80-100 100-120 120-140 140-160 160-180 180-200 200-220 220-240
(min)

B\ Rt  2.84+1.19 295+1.05 294+1.26 3.48+095 3.85+1.41 3.30+0.97  3.58+1.12 3.44+0.95  Anuria 1.23+0.78 1.34+0.97 1.75+1.24
% Lt 265+0-91 2.68+1.15 3.05t1.57 3.89tL.4 3.15+1.35 ~ 3.77t0.66  3.63+0.97 3.75+1.10  Anuria 1.03+0.53  1.54+1.19  1.63t0.98

fek Rt 23-63+11.8 2255+1045 20.85+4.2 28.07+4.94 28.64+11.31 28.46+7.84  29.11+8.83 28.63+7.77 Anuria 32.15+8.73 25.76+8.86 24.97+8.34
% Lt 22.13+1251 23.38+19.17 28.84+15.47 27.3t6.51  23.3"1.17 31.73t9.27  30.11+7.73 31.54+10.42 Anuria  32.36+13.32 23.75+6.05 21.87+7.4

==0 Rt 3.23+1.33 306+1.04 3.26+141  3.95t0.9 427+187 4.04+4141  4.19+1.37  4.00t1.74 Anuria 1.28+0.73 1.3t1.22  1.58+1.80
% Lt 3.02+1.09 308+1.64  3-48+1.96  4.38+148  36+158  4.46+1.39 3.98+1.53 4.42+14 Anuria 1.04+0.39  144+129  155+15%1

p.value with respect to control, * p<0.05; ** p<0.01; *** p<0.001



Table 10.

0.9% Saline (Intrarenal arterial infusion)

Parameter B e e e

Control M 422 (10 mgkg i.v.) IMD (5 mgkg i.v.)

Time elapse 0-20 2010 40-60 60-80 80-100 100-120

(min)

FE\a Rt 228+121) 197+116 2924227 277+09*3 3.25t0.91  2.60+1.12
% Lt 254+168 213+1.67 2224126 247+139 3.06+2.13  2.53+1.45
=24 Rt 18714381 14.67+317 16.86+4.66 19.34+5.12 .20.77+3.95 17.37+4.11
% Lt 17.6+3.77 15344364 16.62+3.82 19.03t5.54 20.05+6.42  18.02+4.2
=0 Rt 287+163 254+145 4114283 3.95t2.11 4.54t201  3.41+1.56
% Lt 3.01+208 2.64+206 2.86+1.78  3.12+1.81 4.26+348  3.05+1.86
P.value with respect to control, * p<0.05; *

Effects of Russell's viper venom on fractional electrolytes excretion of the right (Rt) and the left (Lt) kidney in five dog3 of group II.

PRAZCSN (0.7 uglkg/min intrarenal arterial infusion)

Post-envenomation (RW 0.1 mg/kg i.v.)

120-140 140-160 160-180 180-200 200-220 220-240
2.51+1.47 2.57+2.05 1-37+1.48  2.23+1.46 2.91+1.39 2.97+1.31
2.83t1.25 2.34+1.6 1.87+1.79 2.27+2.11  ,2.68+2.04 2.44+2.32
24.28+6.8 25.49+6.08 35.0+13.06 28.74+14.28 29.18+.10.02 29.31+10.9
-- 23.85+5.69 21.33+7.17  34.59+17.89 29.13+11.68 30.28+10.33 32.17+9.2
3.11+1.75  3-31+2.64 1.85+1.97 2.36+1.71 3.31+1.61 3.39+1.22
3.72+1.89  2.98+2.26 W 2.4742.44 2.47+2.45  2.79+2.46 2.71+2.28

p<0.01; 'm* p<0.001
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Fig 7 Effects of intravenous injection of Russell's viper venom

on .. change of urine flow rate (V) in right and left
kidney of group | (upper panel) and group Il (lower panel).
Values are statistically significantly different from
control period of each time, 1

* p<0.05, ** p<0.01, *** PcO.001
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Effects of intravenous injection of Russell's viper venom
on .. change of osmolar clearance (Cosm) in right and left
kidney of group I (upper panel) and group II (lower panel).
Values are statistically significantly different from
control period of each time,

* p<0.05, ** p<0.01, *** Pc0.001
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Fig 9 Effects of intravenous injection of Russell's viper venom

on . change of decrease free water clearance (CY ., in
right and left kidney of group I (upper panel) and group
11 (lower panel).

Values are statistically significantly different from
control period of each time,

* 0<0.05, ** p<0.01, *** p<0.001
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Effects of intravenous injection of Russell's viper venom
on .. change of wurinary osmolar excretion (Uosm V) in
right and left kidney in group | (upper panel) and group I
(lower panel).

Values are statistically significantly different from
control period of each time,

* p<0.05, ** p<0.0L 1 *** p<0.001
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Fig 11 Effects of intravenous injection of Russelll viper venom
on .. change of sodium excretion ( NaV) in right and left
kidney of group | (upper panel) and group II (lower panel).
Values are statistically significantly different from
control period of each time,
* Pc.05, ** PcO.01, *** Pc0.001
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Fig 12 Effects of intravenous injection of Russell's viper venom

on .. change of potussium excretion (UV) in right and

left kidney of group |
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Values are statistically significantly different
control period of each time,

* p<0.05, ** p<0.01, *** p<0.001
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Effects of intravenous injection of Russell's viper venom

on .. change of urinary cholryde excretion (Ug™V). in
right and left kidney of group | (upper panel) and group
[l (lower panel).

Values are statistically significantly different  from
control period of each time,

* p<0.05, ** p<0.01, *** p<0.001
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Fig 14 Effects of intravenous injection of Russell's viper venom
on . change of fractional excretion of sodium (FENa)
in right and left kidney of group | (upper panel) and
group 11 (lower panel).

Values are statistically significantly different  from
control period of each time,
* 0<0.01, ** p<0.05, *** p<0.001
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Fig 15  Effects of intravenous injection of Russell's viper venom
on .. change of fractional excretion of potassium (FEK)
in right and left kidney of group | (upper panel) and

group 11 (lower panel).

Values are statistically significantly different

control period of each time,
* p<0.05, ** p<0.01, *** p<0.001
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Fig 16 Effects of intravenous injection of Russell's viper venom

on .. change of fractional excretion of chloride (FEg.))
in right and left kidney of group I (upper panel) and
group Il (lower panel).

Values are statistically significantly different  from
control period of each time

* p<0.05, ** p<0.01, *** p<0.001

52



	CHAPTER IV RESULTS
	1. Effects of Russell's viper venom on general circulation
	2. Effects of Russell's viper venom on renal hemodynamics
	3. Effects of Russell's viper venom on renal function


