Chapter 1V

Results

Effcct of Russell s. leer Venom on General C1rculat10n

Group I : Intact dogs ‘

Intrarenal arterial infusion of Russeii.ls viper venom produced
a‘ marked changes in geperalgCirculation as shown in table 1. Mean
arterlal blood pressure (MAP) increased significantly from 109.37 +
6.20 to 126.46 * 9.04 mm.Ho (p<O 05) within. 1 hour and remalned
' 51gn1flcnt increase  (p<0. 001) over 5 hours period. Pulse pressure -
1(PP) decreased significantly from 47. SO + 2.67 to 28.13 + 1.31 mm.Hg
(p<0.05) within 1/2  hour and remalned 51gn1f1cant decrease _(p<O 05
over 5 hours period. There was no_significant decrease in heart rate
(HR) at the first 30 minutes untlll 2 hours after venom 1nfu31on
~ However it gradually inereased and returned to the control level
within 4 hours And thlS rate showed a tendency to ‘increase higher -
‘than the control levelr after the perlod of 5 hours No . significant

increase in packed cell volume (PCV) was apparent throughout the

period of the eXperiménts,

Group IT : Thyropararhyroidectouized (TPTX) dogs

AEffect of . intrarenal arterial infusion of Russell'’s viper
venom on general circulation 1n TPTX dogs are shown in table 2. The
venom caused a significant 1ncrease in mean arterial blood pressure

from 103.33 + 5. 59 to 113.54 * 7.08 mm.Hg (p<0.01) within 1 hour
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after venom infusion and still éignificant increased (p<0.05) till

Table 1 Effect of intrarenal arterial infusion of Russell's viper
venom on general circulation of eight intact dogs. (Mean+SE)

e e e o o S A o o S S B o e et e o S A o o S s e S SR

* * &k LR *kk - * % * k%

MAP  (mm.Hg) 109.37 106%25 126.46 136.25 143.54.140.42 137.08 143.96

46.20 ¥6.81 +9.04 49.28 +7.38 +7.86 +8.03 +7.75

* Kk * % * * * * *

PP (mm.Hg)  47.50 28.18 [52.50 33.75 35.00 34.38 34.38 33.75
. +2.67 3 4130 42045 20310 43.05 +3.71 +4.60
HR(Beat/min) 123.88 119475 116.63 709.88 115.13 113.38 122.88 128.0
410,24 +9.38 4677 +6.51 147.52 ,47.80 +6.77 +10.53

PCYV (%) 3313 3525 3544 35.13 35.13 34.38 35.38 37.31
| +1.55] FTT55—F61 #1839 #1589- +1.67 +1.74 42.25

P-value with respect to controi,v*'p< 05, ** p< .01, *** p<.001.-

the end of the experiment . Pulse pressure decreased significantly from
43.75 + 2.95 fo 36.25 1+ 2.@9 mm;Hg (p<0.01) at| the fixst/ 30 minutes
and gradually retufned to'tﬁe control level within 2 hours. And this
level was not alteréd throughout the experimental period. Heart rate
decreased slightly at 1 1/2 hours and returned to the control level
within 3 hours, this change was not statisticaliy significant. The

sighificant increase in heart rate from the control of 124.75 + 5.60

TARSG
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to 136.63 :_5.95 beat/min (p<0.05) was noted at.the fourth hour after
envenomation and maintained at higher level till the end of the
experiment. During experiment, no change in packed cell'volume. was

observed.

Table 2 Effect of intrarenal arterial, infusion of Russell's vipér

venom on general circulation of seven TPTX dogs. (Mean + SE.)

MAP (mm.Hg) 103.33 104479 410042 175.54 412.28 115!83 120.63 118.533
+5.59 + 6.80 /6079 47.08.+ 615214 6.04 + 5.64 + 6.05

* % ‘** * |
PP (mm.Hg)  43.75 36.25 35.60 36.88 38.75 38.13 41.25 43.13
42.95 +2.79 47.08 +2.49 +4.30. +2.30 +3.24 +4.11

HR(Beat/min) 124.75 123.50 119.75 118.25 127.88 125.63 136.63 141.75
+ 5.60 + 7.05 #.7.05 + 7.790+ 4.83 + 6.53 + 5.95 '+ 5.57
PCV_ (%) 34.69 35.69 35.06(.34.50c 34.25) 34,0 ¢33.81 33.75

42,11 +2.18 +1.92 ©+1.83 +1.24 +1.84 +2011 +2.12

P-value with respect to control, * p<0.05, ** p<0.01.

The effect of intrarenal arterial infusion of Russell's viper
venom on general circulation showed increase in MAP following the

slight decrease in both intact and TPTX groups (Fig 1). The responée
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pffect of intrarenal arterial infusion of Russell's viper venom

on mean arteriél preSsﬁre (MAP) and ﬁulse pressure (PP) in
grouﬁ I.(intaét) and sgroup AII (thyroparathyroidectomized).

The values aré mean X SE.

P;value with respéct to intact gfoup at the same time interval
@p <0.05 ,0¢ P < 0.01. |

P--value with respect tocontrol condition of each group,f P ;

0.05,** P < 0.01,*x** P < 0.001.

\
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‘Figure 2 : Effect of intrarenal arterial infusion of Russell's viper venom
ontheart rate (HR) and packed cell volume (PCV) . in group I
(intact) and group II (thyroparathyroidectomized).The values

are mean i.SE.
P-value with respect to control condition of each group,

*P < 0.05.
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of an increase of MAP in intact animals was higher than that of TPTX
animals. There was statistically significant differgnce in MAP
response between intact and TPTX animals. However, the MAP of ,TPTX'
animals showed a fendency to recovery to control level, which did not
occur in intact énimals. It should be noted that pulse pressure of
intact animals yielded a shafp reduction with slow recovery to the
control level as compared to TPTXVanimals (Fig 1). Heart rate of both
groups slightly declined -in the same patternvwithin 2 hours and
' gra&ually increésed to..the control level (Fig 2). vThe significant
increase iﬁ _heart rate®of the TPIX group was qbserved at fhe fourth
and fifth hours periods*and did'not differ significantly when compared
to the intact group. Howeyer, the magnitude of increment was higher
in TPTX group after envemomation. ‘There was no significant difference

in packed cell volume in both groups (Fig 2).

‘Effect of Russell's Viper Venom on Renal Hemodynamics.

Group I :  Intact dogs

The resulté ére sﬁmmarized in table 3. Effective renal plasma
flqw (ERPF) and effective. renal .blood" flow (ERBF) decreaséd
significantly (p<0.001) within the | first 30 minutes and reached -a
ldwer level within 1 hour after venom infusion. It decreased in a. low
levels over 5‘hbufs, whereas renal: vascular resistance (RVR) increased
nearly 30 folds after Veﬁom infusion and still increased significantly
(p<0.05) throughout the experimental period (Fig 3). There were
significant decreases in glomerular filtration rate (GFR), urine flow
(V) and osmolar clearance (COsm) at the first 30 minutes after venom

infusion, (21.17 + 1.91 to 4.97 + 1.54 ml/min) (0.65 + 0.19 to 0.07 +
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Effect of intrarenal arterial 1nfu51on‘of Russell's viper

Table 3
venom on renal hemodynamics in the left kldney of eight
intact dogs. (Mean + SE)
Variables 0 1/2 1 1 1/2 2 3 4 5 (hr.)
* k% * k% * k% * k% * k& * %k %k * k
ERPF 65.16  12.10 5.42 12.29 21.08 23.48 23.79 25.66
(ml/min) #6.57  +2.91 #1.00 +3.70 45.70 4+5.18  +5.06  46.94
. * % % . kk% * k% . kkk * k% * k% * %k
ERBF(ml/min) 98.38 15.50 8.27 18.61 33.03 36.58 36.97 40.53
#10.66  +4.43 . +1.45  +6.09  49.18° 48.12  +7.58 +10.25
* k% * k% * k% *kk * k& * kK * %
GFR 21.17 4.97  1.90 4.03 7.86 8.47 8.11 8.34
(ml/min) S #1.91 7 41,54 40.41  #1.28  +2.43  +1.97 © +2.14  42.52
: * * * * * * *
V (ml/min) 0.65 0.07 0.03 0 Jos 0.08 0.12 0.15 0.19
40.19  +0.01 +0.007  +0.01 +0.02  +0.03  +0.04  +0.06
L . * % * %k %k xx 4 * %k %k * % * % *
Cogq M1/min)  0.81 0.16"0.06 0.10 0.14 0.20 0.26 0.33
. #0.13  40.04 40.01 +0.03  +0.04  +0.05 = +0.08  +0.11
o(mi/min) -0.17  -0209" _0:03 -0.04 -0.06 -0.09 -0.10 -0.14
+0.11  +0.03" +0.007/ 4+0.01 = 40.02 +0.03  +0.05 = +0.06
FF (%) 35.31 - 40.054°38.03 33.13 35.75 36.08 31.45 38.33
' #5.23 43405 54087 42.86  +4.03 . +2.21  +3.04  +2.74
* * % * * * * % *
RVR(10°> dyne- 97.34 709.58 2265.40 1476.66 816.09 527.69 392.06 583.90
sec/cm T)  +43.81 +200015 4533.63 +617.71 +342.73 +164.57 +84.83 +208.83
Py (MEQ/L) T142.50 141.00 139.63 - 14%.63 141.50 143.50 143.00 142.00
+1.38 +1e68 8 +2.10 +1250 +1.89 +1.86 +1.82 +0.98
* % * k% *kh*x * %%k * k% * %k
P (mEq/L) 2.90 2.98 13.18 3.4 3.59  3.93 3.80 3.73
40.12  #0.12 £40.12 +0.13.. +0.09 +0:11  +0.13  +0.16
P, (mEq/L) 117.63 115.63 12000 117.50 117.75 115.00 121.13 124.38
i?.15- 'i2'44 + I=Ee At + 3.73. i 2.44 + 2.38 + 2.57
P., (mEq/L) 4.84 _4.61 4.79 4.52 " 4.84 4.76 4.86 4.47
+0.27  +0.21 +0.45 +0.24  +0.41 +0.23  +0.33  +0.20
P,; (MEQ/L) T5.24 534 5:59 5.60  5.26 6.13 5.89 6.73
- - #0.61 "30.50 +0.52 +0.38 = 40.53 7 +0.63  40.68  +0.87
* * * % x k
Poem 285.63 285.38 287.75 289.88 290.13 291.63 -293.63 296.50
(m88m/kg) +2.12 42.594,41.39 . +2.05.. +1.90. +1.59  +2.18  +2.43
* % ki ik F Xk ***‘ * k% * % * %
FL 3.01 0.70 ¢ 0.27 0.57 1.11 1. 22 1.16 .18
(mBS /min) +0.26] 40.22 +0.06  +0.19 .40.03  +0.28  40.30  +0.36
* k& * k% * k% * % * & * % **
0106) ) 0002% 6., 007 04 01 0503 ¥ | ‘0. 63 0.03 0.03
(mEq/min) +0.007] [#0.007 (+010070 #0.004 [ +0.007 [.40.007 [40.007 +0.007
) * %k *kk ) * %k %k * k% . * %k %k * &k * %k
1 2.84 0.59 0.23 0.47 0.94 0.99 0.97 - 1.00
(mE& /min) 40.22 - 40.26 40.05  40.16  +0.19  40.24  40.25  40.28 -
- * *

FL . 0.26 0.06 0.03  0.02 _ 0.05 0.05 0.06 0.05
(mga/min) #0.10  +0.03 +0.02 +0.007  +0.01  +0.01  +0.01  +0.01
*khkk . * k
L. - 0.12 0.06 0.02 0.03 0.14 0.11 0.08 0.12
(mEé/min) +0.01 . +0.03 +0.007  +0.01  +0.03  +0.06  +0.03  +0.07
U (mOsm 519.9 505.9 560.9 506.9 499.6 494.6 533.8 491.6
/RS3 4362.2  4203.6 +159.4 +155.2 +150.3 +124.9 +195.8 +122.5

P. value with respect to control, * p<0.005. ** p<0.01, **%* p<0.001.
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'Chaﬁges'in percentage’ of rdnal vascular resistance (RVR) after

intrarenal arterial infusion of Russell's viper venom in group
I (intact) and group Il (thyropafgthyroidectomized).The values
are-ﬁean t SE.

P-value with resééct to inﬁact'gruup at the same time interval,
@ P< 0.05.

p-value with respect to control condition of each group,* P <

0.05,** p< 0.01.
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0.01 ml/min) (Q.81 +0.13 to 0.16 + 0.04 ml/min) and maintained at
significant 1level till the end of the experiment. Whereas free water
- clearance (CHz b) and filtratipn fraction (FF) showed no significant
- change after envenomation. |
The data in table 3 éhows that plasma sodipm,(PNa ), chloride
(PC1)’ calcium (PCa) and inqrganic phosphorus (Ppi) were  constant
- throughout the experimeﬁtal period,’ 'while plasma potassium (PK)
increased significantly from2.90 + 0,12 t0 3'18»1 0.12 mEq/L (p<0.01)
within 1 hour after envenémation and maintained at high level
(p<0.001) till the end of experiment. Plasma OSmolarity (Posm)
increased Signifi@antly from the' control of 285.63 "+ 2.12 t0-290.13 +
1.90 mOsm/kg (p<0.05)+"ats 2° hours period after venom infusion and
reméined at 'significant range (p<0.01) over‘S hours. It should be
noted that filtéred load of sodium (FLNa), potassium (FLK) and
chloride (FLCl) decreased significantly (p<0.001) from 3.01 +.0.26 to
0.70 + 0.2Z mEq/min, 0.06 + 0.007 to 0.02 * 0.007 mEq/min aﬁd 2.84 +
0.22 to 0.59 + 0.26 mEq/min respectively within 30 minutes after
envenomation and remained at significant range over 5 hours. However,
a'significant decrease in'filtéredlload of calcium (FLCa) (p<0.05) and
inorganic phosphorus .(FLPi). (p<0:001) ¢ at| 1 hotir| ¢period after

envenomation were observed. Uriné osmolarity (U. )Jas was not

Osm

significant change.

-Group ITI : Thyroparathyroidectomized (TPTX) dogs
Results in table 4 showed that effective renal plasma flow and
effective renal blood flow decreased significantly from 110.68 + 12.49

to 50.85 + 13.39 ml/min and from 116.80 + 16.44 to 78.19 + 21.19
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Table 4 Effect of intrarenal arterial infusion of Russell's viper
venom on renal hemodynamics in the left kidney of eight
TPTX dogs. (Mean + SE)

Variables 0 1/2 1 1 1/2 2 3 4 5 (hr.)
——__..—_______.'_____———-.a—__——————l‘ ___________________________________________
. * * * * .
ERPF '110.68 59.58 50.85 61.65 60.53 69.79 88.24 74.76
(ml/min) - +12.49 +19.99 +13.39 +13.47 +13.32 +10.67 +17.42 +14.65
' * * *
ERBF ~ 166.80 92.29 78.19 89.55 91.87 105.60 132.66 112.40
(ml/min) 416.44  +31.32 +21.19 +18.88 +20.85 416.56 +27.30 +23.27
. .

GFR ' 31.94 21.28 19.03 21.55 19.47 22.16 23.59 24.65

(ml/min) - +4.31 . +6.81 +5.20 +4.93  +4.98 +4.24 +4.95  +6.34
-V (ml/min) 0.59  T0.17 "0.15, 1 70.18 0.19 0.28. 0.35 0.35

- iQ.22 iQ.O6 iQ.OS i0.0S ip.OS i0'08 i0‘11 +0.12
Cosm(ml/min) 0.58 0.28 0.24 0 R 0.33 0.42 0.40 0.67
S +0.13 +0.09__+0.06 +0.07 +0.08 +0.09: +0.14 +0.08

C, o(ml/min) T0.08 0. hee0209 0.12wbetd 0.16 0.26 0.32
2 A +0.11  +0.03..40.03  40.05 %0.05 +0.05 +0.05 +0.07
FF (%)  31.28 35.33 .86.71 33.49 30.39 30.57 25.77 31.10

+4.44 - 43489 43,18 | $1.38 41.54 . +2.04 +2.01  +3.15

RVR(10°.dyne- 55.10 171.567316.41/ 139.73 115.68  88.90 92.60 121.98
sec/cm ) 6.79 459,48 187.57 +46.74 428.73 +14.13 +25.77 +61.65
P (mEq/L) 140.75. 140.00 141./38 140.88 139.00 143.38 141.75 141.38

Na +1.10 +1415 47+0.94 +1.60 +1.51 +1.63  +2.28 +2.46
. B T F 2, ¥ i\ * T oxx * - *
PK (mEq/L) -~  2.98 3.06 / 3.23 3481 3.40 3.50 3.60 3.63

+0.11  +0.100 +0.13/ 4 +0.1934 $0.13  40.13  +40.20  +0.19
Poy (MEQ/L)  123.13 121.88 117.38 ~117.38 118.00 121.13 121.63 126.13
: 32.00  +2.09 #2.94° +2.91 + 1.63 + 2.17 + 2.98 + 4.72
P,  ~(mEq/L) 2.94  2.82 0 2,74 - 2.82 © 2.76  2.65  2.58 _ 2.51

ca 40.22  40.19 40.22  +0.23 _ 40.21  +0.20  40.15  40.18
‘ ] * * *

Py, (mEq/L) 3.99  4.41 4.69  4.79  4.88 [ 5.09 5.02  4.97
40.27 '§0.32 40.26— 40.16———40+22-%40.30  +0.35  40.31

: *%k * % * Kk * kK

.  283.13 286113 289.88 287.13 888.75  291.88 294.13 294.13
mEq/L) #2.10  A1.41 42.42  +1.25  +1.54. +2.65 ° 41.90  +2.14

. ) *
FL 4.47; . 3.01°02.69. . 3.01. ., 2.86, . 3.20  3.36 3.5
(mf§/min)  +0.58] 40.08" 110,73 Wo.7n \ibie1) Thoe2z  s0.72  +0.04
FL T0.10 0.07 “0.06~ T0.07  T0.07 0.08 0.08  0.09
(mBq/min) 40.01% 40.02 +40.02 4 +0.02  10.02  +0.02,, +0.02  +40.03
FL., 3893 2663~ 2.31 | g 2060 ~2.34 512473, p12.91  2.96
(mEq/min) 40055 | 040,86 | +0.66. 40.60 | +0.63 = 40.56\ 40.63  0.69
FL 0.09 = 0.06 0.06  0.06  0.05  0.03  0.06  0.06
(mgg/min) +0.01 +0.02 +0.02 +0.01 +0.01 +0.01 +0.01 +0.02
* *

FL_. 0.13  0.10 0.09  0.11  0.10  0.11 ~ 0.11  0.12
(mEg/min) +0.02  +0.04 +0.03  40.03  +0.03° +0.02 +0.02  +0.03
U _ ‘(mOsm  535.6 553.4 685.5 548.0 558.1 556.8 590.1 634.8
/RS3 +341.1 +359.5 4515.9 +294.6 +260.7 +237.6 <+149.5 +227.4
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min (p<0.05) within 1 hour after venom infusion respectively and its
returned to control level within 4 hours. There was no significant
increased in rénal vaséular resistance, whereas significant decréaée
. in élomerular filtration rate from 31.94 i_4.31 to 21.28 + 6.81 ml/min
(p<O.OS)V was apparent at the first 30 minutes.after envenomation and-
then it returned toward control  level within 1 hour period. No
significaht éhanges in urine flow,  osmolar clearance, free WAter
clearance and filtration fraection were noted bvér the étudy pefiod.

The plasma sodium; “Chiotide and éalcium‘concentration .wefe
constant throughout the study period, while v‘plasma potassium
concentration increased significantly from 2.98 +0.11 to 3.23 + 0.13
mEq/L (p<0.01) at the firsts/1 hour and remained at high level (p<0.05)
over the study periods” Plasma inofganic phoéphorus concentration

increased significantly from 3.99+% 0.27 sto 4.79 + 0.16 mEq/L (p<0.01)

" -at one and half hours after envenomation and returned to control range

within four hours. A.progressive increase in plasma osmolarity was
recorded at the first 30 minutes after venom infiision and reached a
.significant level af 2 hours (p<0.01), then it remained in significant
level throughout the remainder periods of expefiment (p<0.001).
Filtered _load'of’sodium decreésed to the significaﬁt level at 1 hour
period after venom infusion (pg0.05) and., increased gto control
condition within 1151172 | hours, whereas filteréd load of Apotassium,
chloride and calcium were not significant decrease throughout the
trial period; Filtered load of inorganic phosphorus showed
significant deérease at 1 and 2 hour periods (p<0.05) after

envenomation. Urine osmolarity was not change throughout the study.
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In comparison- of' thé results, the intact and TPTX groups -
revealed that a decrease in.effective renal plasma flow and effective
renal blood flow of TPTX showed a leséer extent (p<0.001)'as comparéd
to 1intact group by approximately 40% throughout the experimental -
period (Fig 4,5). These changes Qere concomitant with the less renal
vascular resisfance' in TPTX group after Qenom iﬁfusion (Table 3,4).
The decrease in peréentage of glomerulap’fsltration rate in TPTXigrQup
was less than intact group throughout thé experiment period (Fig 9).
The rate .of uriné :flow inscontrol peribdlof,both groups were nbt
different. After venom infusion, a decline in ﬁrine?flow rate of both
groups were noted, but the /TPTX group was lesser and not significanf
decreased (Fig 10). The differences Wir s significant at 1 and 1 1/2
hours (p<0.05). The’ osﬁolar clearance of TPTX group did nof:
significant decreése aftegr verom infﬁsion, whereas it 'decreaséd
signifiéantly in the iﬁtact group over 5 hours (ﬁ<Q.OS)V(Fig 11). The
significant difference between two groups‘appeared at the first 1 houf
and diséppearéd' within 4 hours period. | Four hpurs after &enom
infusion; free water ‘clearance of the TPTXboné was significant lower
than fhe4intact groupnand femained at Significant 1evel;6ver 5 hoqré','
period (p<0.05) (Fig 12). Filtration fraction was not signifiéantly
différent threughout the stﬁdy period(Fig 13):/ In| thetontirol period
of both intact and TPTX animals showed no significant difference in
plasma concentration of sodium,».chloride, potassium (Fig 6) énd
inorganic phoéphorus (Fig 7). While plasma calcium concentration in
TPTX animals showed sigﬁificantly less " than those 1intact group
(p<0.001) throﬁghout the study period (Fig 7). There wés no

significant difference in plasma sodium and chloride concentration
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betweenj intact and TPTX animals (Fig 6), while plaSma potassium
increased significantly in both groups after envenomation. It should
- be noted that plasma inorganic phosphorus concénﬁration in TPTX grOUp
was lower than intact group during control period and 'significant
difference was observed at 1 1/2, 3 and 5 hours after venom infusion_
(p<0‘05)..'A significant difference ih plasma osmolarity between TPTX
group “and intact group were not observed during'the'experimeht (Fig-
8). Filtered-load of sodiumy potassium'and chloride in control beriod
of TPTX dogs were higher tham intact dogs énd'these differeﬁqes were
statisticaily significant (p<0.05) .(Fig 14,15,16). After ‘vénom
infusion, pararell decreases df'these three parameters were obtained
and there were Significantly different throughout the experimenfal
period. _ However,_ the / intact group  showed more decreasés and slow
recovery than TPTX group../ . Before administration- of the vendm,
filtered 1load of calcium of ‘the TPTX dog ﬁas significantly less than
the intact dog (p<0:05)(Fig-17)After venom-infusion, filtered load
of calcium in the intact.group markedly decreaseéd when compared with
the TPTX group and it continue decreased to significance different
level at 1‘.1/2 hours period (p<0.05). 'After thatAfilfered load of
calcium increased to the nonsignificance different rank within 2
hours. “In figure;18} it demonstrated that the venom produceq a less
decrease in filtered load of inorganic:phosphorus in TPTX group than
intact group. This difference was significant at 1 and 1 1/2 hour
periods (p<0.05) after envenomation. There was no significant

difference in urine osmolarity between group.



47

100
90 }
80
70 F
60 [
ERPF !
s change) 59
40 L
30 ¢
20
10 L S '
venom infusion
P | !' I 1!‘ 1 i (] -1
0 T 1 :
5 1 .12 » 2 r 4 5 (hr)'

Figure 4 : Percentage change; in«ef fective renal ;plasma.flow.as compaired
to control period of each'group after intrarenal arterial infusion
szRussell's viper venom in group I {(intact) and group II
(thyroparaﬁhyroidectomized).The value are meaﬁ * sE.
P—valug with respect to intact group at the same time interval,@ P <
0.0S:
pP-value with respect to control condition of each group,* P < 0.05,

xx P < 0.01.%*% P < 0.001.
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concentrationiin group I|(intact) and group [II
(thyroparathyrqidectomized). The yalues are. mean i, SE.

P-value'with ;eséect £o ihtact groﬁp at thelsameytime interval,

@P< 0.05.

P-.value with reépect to control cpndition of each group,* P <0.05,

**x P < 0.01,*** P < 0.001.
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(thyroparathyroidectomlzed).The value are mean X /SE.

P-value with respect to intact group at the same timé interval,

@ P < 0.05,68 P <0.01.

‘p-_value with respect to control condition 0f each ‘group,* P < 0.05,

** P & 0.01,*** P < 0.001.
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on ﬁ;ine flow (V ) in group I (inﬁact)vand:group 11
(thyroparathyroidéctbmized)lThe values are mean ¥ sE.

"é—value with respect ‘to intact‘group lat"the same time interval,
@ P < 0.05;

P-uvalue withirespect to control condition (of ‘eachy group,* P < 0.05.
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: a ,

group II (thyroparathyroidectohized).The values_are mean + SE.

p-value with feépect to intact group'ap the same time interval,
@ P < 0.05,68 P<0.01.
p-value with respect to control condition of each group,* P <

0.05,** P < 0.01,*** P < 0.001.
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on filter|{load of potassium (FLK )0in [groupsI {intact) and

group II (thyroparathyroidectomized) .The values are mean X SE.

P-value with respect'to intact 'group ‘at ‘the same ‘time interval,

@pP< Q.OS,@@ P < 0.01.

P-value with respect to control condition of each group,** P <

0.01,%** P < 0.001.
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P-value with respect to intact group at the same time interval,
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P-value with respect to control condition of each group,** P <

0.01.*** P < 0.001.
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P-value with respect to intact group at the same time interval,
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P-value with respect to control condition of each group,*** P <

0.001.
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Figure 18 : Effect of intrarenal arterial infusion ofRussell's wiper venom
on filter load of inorganic phosphorus (pri) in group .I
(intact) and gfoup 11 (thyroparathyroidectomized).The values

are mean * SE.

é—value wiéh fespect to intact gréup at the same time 1interval,
@ P < 0.05.

P-value with respeét to control condition of each grdup,* P <

0.05,** P < 0.01,*** P < 0.001.
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Effect of Russell's Viper Venom on electrolytes excretion

Group I Intact dogs °

The 'dataA in‘ table 5 reveal a significant decrease - 'in
fractional excretion of sodium (FENa) at 2 andl3 hours after venom
infusion (p<0.05), while fractional excretion of potassium (FEK)
markedly increased (p<0.05). However, changes in fractional excretion
~of chloride (FECl), calcium (FECa) and’ inorganic phosphorus (FEéi)
were not significantly apparent. A simultaneous decreases were
pbserved for urinary sodium (UNaV), chloride (UKV) and calcium (UCa
V) excretion at the «first’ 30 minutes after venom infusion and it
maintained at low level ghroughout the experimental period.  There
weré significant decreases;/in urinary potassium (UKV) (p<0.001) and
inorganic phosphorus (UPiV) (p<0.01) exeretion after 1 1/2 and 2 hours
of envenomation. Thé_ urinary .titratable acid excretion (UHV)
decreased significantly within 1hour (p<0.01) ‘and returned to control

condition within 3 hours.

Group II : Thyroparathyroidectomized (TPTX) dogs

The effect of intrarenal arterial infusion of Russell's viper
venom on electrolytes “excretion | are presented (in _table 6. The
remarkable findings -was a pregressive increased  in, ,fractional
excretion of sodium,| and caléium ovef S /hours period, whereas
fractional excfetion/of potassium reached significant level at 4 and 5
hours period after wvenom infusion. No significant increase in
fractional excretin of chloride was recorded. Three hours after venom
infusion, fractional excretion of inorganic phosphorus increased

significantly till the end of the experiment (p<0.05). Urinary



Effect of intrarenal arterial infusion of Russell's viper

venom on tubuloglomerulaf activity in the left kidney of

eight intact dogs. (Mean + SE)
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(uEq/min)  +3.

Table 5
Variables 0
FEy, (%)  2.64
:Q.SS
FEK (%) 18.17
:ﬂ.46‘
FECl (%) 2.18.
19.48
catt 2.16
+0.49
FEPi (%) 16?01
:}.26
UNa \) 78.62
‘(nEq/min) +17.05
Uy Vv 10.79
(nEq/min) . +0.99
UCl \ 76.57
(nEq/min) +17.88
UC Vv 2379
(uEq/min)  #0.57
'Upi Vv 16.58
(nEq/min)  +3.06
UH v 13.31
15

1/2 1
1.96  3.24
:Q.SS _11.45
21.62 23.43
:ﬁ.67 :}.67
2.57 2. 35
i9-58 #0.43
1.55 F. Qb
+0.42 40425
16.98 19.57
+4.67 :]0.56
-k k * %
10.88 3.77
+2.73 ~+0.77
* koA : sk
2.941 1.57
19.91 +0.45
* % W kx
11..39 4.06
i2.69 :Q.81
0331 0413
:Q.OS :p 0
*k **
4.03 1.09
+1.05 +0.27
kK
7.09 2.30
+4.19 iQ.49

30.74
+7.80
1.91

40:63 4

85
+0.38
18.14
44,01

*%

4.91

+1.27

*k

4.35

+1.86

K,k

.49
.98

* k

181
.58,
135
.07

.64
.37

.21
.55

.65 +25.

*k

.09 23.
.10 :]O.

.77 13
.87 +3.

.33 18.
41 47,
.48 0.
7 +0.

2 24
.68 +8

.44 15,
.82 +5,

.69

59

71
59
52
19

.28
.44

P. value with respect

to control, * p<0.05, ** p<0.01, *** p<0.001.



Table 6 Effect oflintrarenai arterial infusion of Russell's viper

venom on tubuloglomerular activity in

“eight TPTX dogs. (Mean + SE)

the left kidney of
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: UNa v

(uEq/min)

" U

K \%

- (uBq/min)

Ua V
(uEq/min)
UCa vV

(uEq/min)

Up; Vv
(nEq/min)
(nEq/min)

.54
.61
.58
.15

.49
7

.99
.32
.11

+3.11

.16
.79
.33
.29
.49
W5

.16
.33

.44
.32

.56

.36
.56
13

.45
.12

.16
.44

.64

.48

.28
.53
126
47
.18
209

.28
.78

.65
.89
0 85
41

" 9.68
35

118
.35
.70
.69

=
7.51
.69
9238
.66
0.17
.09

1.40
.72

R
. 324
.35
209

71
23

.92
.30
188
.33

.82
.88
.10
.53
a9
.09

.92
.28

P. value with respect

to control, * p<0.0S5,

2 3
.53 0.76
09 +0.21
hdeii2 1 .98
45 :}.78
.49 0.74
210, 40,21
.55 0.58
A7 40.17
1 *
07 10.12
,83 :2.97
06 27.55
.82 48144
.33 14.97
.73 +3.03
J260 1 21 492
23 :§.28
J2s 0 0.27
.07 1 +0.08
. *
.52 12.44
32 +4.62
.33 5.13
.68 +1.33
** p<0.01,

4 S5 (hr.)
1.39 1.57
+0.54  +0.71
* *
23.18 24.31
:2.73 _13.34
1.39 1.66
iQ.SZ :9.57
*
0.83 1.05
+0.27  +0.26
* * %
14.47 16.43
+3.65  +3.02
47.55 55.47
+15.69  +19.50
16.87  17.57
+2.62  +3.28
40.63  49.94
+18.85 +17.41
044 0.45
#0.15  +0.12
‘ * *
17.57  20.81
:5.24 16.14
7.02 10.92
:2.59 :3.25
*x% 1$<0.001.
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sodium, chloride and calcium excretion did not significant change
following envenomation. _ Significanf fall in  urinary potassium
excretion was observed during 1 and 1 1/2 hours after venom infusion.
Significant increases in urinary inorganic phosphorus and titratable
acid excretion were recorded at 3,4,5 and 5 hours respectively (p<0.05).
Comparison the effect of Russell's viper venom on electrolytes
excretion intacf' and TPTX group. Fractiefal excretion of sodium,
potassium, chloride, calcium and inorganic phosphorus in TPTX animais
were lower than intact animals«throughout the study period (Fig 19,20,
21,22). In comparison thefvallé in the contfol period between TPTX
and intact group. The sighificant differences were recorded‘ for
'fractiqnal excretion of sodium {(p<0.01), chleride (p<0.05), calcium
. (p<0.01)  and inorganic phoSphorus ¢ (p<04001), whereas fractional
excretion of potassium was net significaht difference (Fig 20). It
was found that urinary excretion of.sodium and chleride in TPTX group
were similarly depressedwith significant difference from intact group
during control period (Fig 24,26)? however, - it decreased
simultaneously after venom infusion. The decrease was marked in
intact group, while.TPTX group showed a.slightly decline in urinary
excretion of sodium with tendency” to increase higher than control
value. There were_no 51gn1f1cant difference between groups:following
.venom infusion. ' Urinary excretlon of pota551um was not dlfferent
during control condition (Fig 25). After venom infusion, anlmals with
TPTX exhibited less decrease than intact animals and reached a
significant difference at 1 ‘hour (p<0.01), then it simultaneously
increased to the control level with no significant difference between

groups.  During control condition, urinary excretion of calcium in
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- TPTX group was significantly less than intact group (p<0.05) (Fig 27).
The difference between.the two groups were not observed throughoﬁt the
post venom infusion period. Significant decrease-in urinary excretion
of inorganic phosphorus was noted in TPTX group (p<0.001) (Fig 28).
The intact animals showed a sharp decrease in urinary excretion of
inorganic phosphorus. after venom infusion and then it progressively |
increased'to the control level withiﬁ 3/ hours, whereas, it gradually
increased throﬁghout the post  venom infusion periods in the .TPTX
group. The significant-difference between groups were not observed
following vénom‘infusion. The apinary excretion of titratable acid in
TPTX and intact groups were/falso significant different during control

period (p<0.01) and did‘not/alter aftern venom infusion (Fig 29).
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@ P<0.05,@08P< 0.01,
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Figure 20 : Effect of intrarenal arterial infusion of 'Russell's vipér veném

_ on fractional excrétion of potassium (FEK) in group I (intact)
and '‘group II (thy'ropara}:hyroidectomized) .Thé valles-are mean *SE.
P-value with respect to intact group at the same time interval,

@ P < 0.05.
pP-value with respect to control condition of each group,* P <

0.05.,** P < 0.01.
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Figure 23 & Efféct of.intrarenal arterial infusion of Russell's viper
| venom on fractional excretion of inorganic phosphorus
(FEPi) in group I (iﬁtact) and group II
.kthyroparathyroidectomized).The values are mean 1 SE.
P-value with résbect to intact group at tﬁe same time
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Effect of intrafenal arterial’ infusionof’ Russell's viper venom
on~urinary excretion.of.sodium (Uy, V ). .in group I (intact) and

group II (thyroparathyroidectomized) .The values ‘are-mean * SE.

P-value with respect to intact group at the same time interval,

@@ P < 0.05.
P-valus with respect to control condition of each group,* P < 0.05,

** P < 0.01.
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Effect of intrarenal arterial infusion of Russell's viper venom
on urinary excretion of potassium (UgV) in group I (intact)

éng group II_(thyroparathyroidectomized).The values are mean X SE.

P-value with respect to intact group at the same time interval,

@@ P i< 01014

P-value with respect to control condition of each group,* P <

. 0.05.%** P < 0.01,*** P < 0.001.
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Figure 26 : Effect of infrarenal arterial infusion of Russe'll's viper venom
oﬁ urinary excretion of ?hloride (Ucly) in group Iy(intact)
énd grbup I (thyfoparathyroidectomizéd).The values are mean * SE.
P-value with respect to intact group at the same time interval,
@@ P < 0.01 ..

P-value with respect to control condition of each group,* P <

0.05,»* P < 0.01.



UCa,v

(pEg/min)

Figure 27

.on urinary excretion of calcium (UCSV)

75

S (hr)
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P-value with, 'réspect to.intact group at the same time interval,
@ P<0.05.
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Figure 28 : Effect of intfarenal arterial infusion of Russell's vipérbvenom
: : on urinary excretion of inorganic phosphorus (UPiV) in group I
(intact).and group II (thyropafathyroidectomized).The values
are mean X SE.
P-value with respect to intact group at the same time interval,
@@ P < 0.001.
P-value with-respect to control condition of each grbup,* P <

0.05,** P < 0.01.
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Fiéure 29 : Effect of intrarenal arterial infusion of Russell;s viper venom
on ﬁrinary excrefion of 'titratable acid (UH V) in group I
(intact) and group iI (thyroparathyroideefomized).The values
are mean/ i SE;
P-value with respect to intact group at the same time intgrval,
@@ P < 0.01.
P-value with respect to control condition of each group,* P < 0.05,

**x P < 0.01.
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