CHAPTER IV

crude co
Enven
pressure (P,) by average from 157.5+12 to 55+8.4 mmHg, diastolic blood pressure (P,)
from 92.5+4.33 to 30+5 mmHg and mean arterial blood pressure from 114.246.6 to
38.345.8 mmHg. Afier that, the decrease of systolic and diastolic blood pressure was
not significant and gradually increased to control level (Figure 1, panel a.). The
significant decrease in pulse pressure was noted in 15, 30 and 45 minutes after
envenomation from 6518.7 to 25+5.4, 33.847.2 and 43.8+8.3 mmHg respectively.
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There was no significant change in heart rate and respiratory rate. No significant
change in packed cell volume was observed, except in the period of 45 minutes afier
venom injection, it fell from control value of 32.6+3.9% to 28.9+4.2% (P<0.05) (Table
3). At 60 minutes after envenomation, cardiac output decreased significantly from 1.7
10.1 L/min to 1.3+0.2 L/min (Table 4). In the same period, stroke volume decreased
significantly from 14.1+1.3 ml/beat to 9.8+0.9 ml/beat (Table 4). As shown in Figure

ﬂmsﬂummmdﬂ‘% Wmmwdm
mmdpmmunm*)._ 2 3). / Figard 5 .),pnkedmu
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: Effects of cardiotoxic fraction of cobra venom injection.

Animal pretreated with intravenous infusion of normal saline solution before
cardiotoxic fraction of injection caused no significant changes in any of the
measurements made. As shown in Figure 2 (panel a), the significant decreases in
systolic and diastolic blood pressure were noted after cardiotoxic fraction
administration. Cardiotoxic fraction injection caused a marked decrease in mean
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arterial pressure from the control value of 112+9.8 mmHg to 58.7+20.3 mmHg and
67.7+16.9 mmHg at 15 minutes and 30 minutes after envenomation (Table 2). Pulse
pressure slightly decreased from the control value to 42.4+14.9%, 44.3+16.7% and
16.146.8% at 15, 30 and 60 minutes after cardiotoxic fraction administration,
respectively (Figure 3). There was no significant alteration in heart rate during the
experimental period (Table 2). Rapn‘atmyratcwnﬁcmﬂymnmdnmmm

45 minutes and 60 minutes after can administration as shown in Table
3 Pmkedmnvmmeahy:ﬂya@é of the control value in the period

stroke volume significantly dé€rodséd fo_ ] , of the control value (Figure 6).

experimental period (Tat e
Intravenous infusion of yerapamil al aduced slightly decreased of mean

¥2). After 15 minutes of cardiofo%ic fraction administration,
m“nﬂymmadﬁ'mgmmmmof 150+

Cuﬁmout:mdgﬁﬁmdﬂnmdﬁnmﬂmmmwlncufl&tﬂ.z L/min to 1.6
+0.2 L/min and 1.5+0.3 L/min in 30 minutes and 60 minutes after cardiotoxic fraction
administration, respectively (Table 4). Stroke volume showed no significant decrease
from the control value of 15.2+1.5 ml/beat to 12.9+1.5 ml/beat and 13+2.0 ml/beat in
30 minutes and 60 minutes after cardiotoxic fraction administration, respectively. Total
peripheral resistance slightly increased (Table 4).
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Figure 1.Change in blood pressure in response to crude cobra venom (CV) alone
(panel a.) and pretreated intravenous infusion with verapamil (ver) (panel b.)
Significant differences compared to the control value using paired t-test
are indicated by * P<0.05 and t P<0.05 compared to the pretreatment
value of each group.
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Figure 2.Change in blood pressure in response to cardiotoxic fraction (CTX) alone
(panel a.) and pretreated intravenous infusion with verapamil (Ver) (panel b.)
Significant differences compared to the control value using paired t-test
are indicated by * P<0.05 and t P<0.05 compared to the pretreatment
value of each group.

30



-

—_—
=
Il
T

-
(=]
i

%Change of MAP

5 03 & &

g 3

%Change of PP
8 3 48 35 5

15min o i

AU INERINEINS
e o e B RS R A0 ot e

pressure ( PP ) ( b.) in response to crude cobra venom ( CV ) and / or its
saline solution (NSS) and/or verapamil (Ver).

Significant difference values using paired t-test are indicated by * P<0.05
compared to the control value and t P<0.05 compared to the pretreatment
value of each group.
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60 min
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(CTX) and pretreated intravenous infusion with normal saline solution (NSS)
and/or verapamil (Ver).

Significant difference values using paired t-test arc indicated by * P<0.05
compared to the control value and { P<0.05 compared to the pretreatment
value of each group.
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5. Pétcentage changes in packed cell volume (PCV) (a.) and total peripheral
resistance (TPR) (b.) in response to crude cobra venom ( CV ) and / or its
cardiotoxic fraction (CTX) and pretreated intravenous infusion with normal
saline solution (NSS) and/or verapamil (Ver).

Significant difference values using paired t-test are indicated by * P<0.05
compared to the control value and t P<0.05 compared to the pretreatment
wvalue of each group.
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Figm'cﬁ,Pm changes in cardiac output (CO) (a.) and stroke volume (SV)
(b.) in response to crude cobra venom (CV) and / or its cardiotoxic fraction
(CTX) and pretreated intravenous infusion with normal saline solution (NSS)
and/or verapamil (Ver).
Significant difference values using paired t-test are indicated by * P<0.05
compared to the control value and t P<0.05 compared to the pretreatment
value of each group.
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Figure 7. Electrocardiogram of dogs after cobra venom administration
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The results of changes in electrocardiogram in dogs given cobra venom are
shown in Figure 7.

Cobra venom produced ST segment depression (panel b., upper), ectopic beats
w&,mlmmmmmmﬁmmmma-vmw

fifects of Cobra Venom on Renal

The results of changcs'li = nan dopg:mmbmmm
shown in Table 5 - Table' - Figt N

mntm!whrqmdeﬂ’wﬁmrﬂnﬂblondﬂow(ERBF} to 49.6+18.5% of control value
(Figure 9) which resulted in a significant decrease in glomerular filtration rate (GFR) to
53.2+ 14.9% of control value (P<0.05) and urine flow rate (V) to 54.9+15.9% of
control value (P<0.05), (Figure 8).
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Group IIT : Animal pretreated with verapamil before crude cobra venom

Intravenous infusion of verapamil alone caused no changes in any of the
measurements made (Table 6 and Table 7). Renal vascular resistance (RVR) showed
insignificant increase in stepwise 19.2466.2% at 15 minutes, 234.24+239.7% at 30
minutes and 708.3+690% at 60 minutes of the control value whereas filtration fraction

fraction significantly decreased to 8.916.3% of the control value. After that filtration

pn o 4 452 VIS R MG s 0 oo

value at 30 mdﬁﬁmﬂuz@ermonﬁm@ml% Effective renal

s AR G MR YR 17

and 61.5+17.7% of the control value at 15 minutes, 30 minutes and 60 minutes

respectively after envenomation. Effective renal blood flow, glomerular filtration rate
and urine flow rate showed no significant decreases throughout the experimental period
(Figure 8 and Figure 9).
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Group V : Animal pretreated with verapamil before cardiotoxic fraction
of cobra venom injection.

Intravenous infusion of verapamil caused no changes in any of the
measurements made (Table 6 and Table 7). Renal vascular (RVR) slightly increased
throughout the experiment. Filtration fraction gradually increased and in the last period
it increased to 32.1415.9% of the ”\h ¢ (Figure 10). Effective renal plasma
ﬂuwmdﬁmﬁwmﬂblood th
period (Figure 9). In the f glmnu‘ularﬁ!tminnm
decreased and then it i ine flow rate showed no
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o AT0RININ m;mmam

(GFR) ( b.) in response to crude cobra venom ( CV ) and / or its cardiotoxic
fraction(CTX) and pretreated intravenous infusion with normal saline solution
(NSS) and/or verapamil (Ver).

Significant difference values using paired t-test are indicated by * P<0.05
compared to the control value and t P<0.05 compared to the pretreatment
value of each group.
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renal blood flow (ERBF) (b.) in response to crude cobra venom (CV) and / or
its cardiotoxic fraction (CTX) and pretreated intravenous infusion with normal
saline solution (NSS) and/or verapamil (Ver).

Significant difference values using paired t-test are indicated by * P<0.05
compared to the control value and t P<0.05 compared to the pretreatment
value of each group.
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fraction (CTX) and pretreated intravenous infusion with normal saline solution
(NSS) and/or verapamil (Ver).

Significant difference values using paired t-test are indicated by * P< 0.05
compared to the control value and t P<0.05 compared to the pretreatment
value of each group.
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Ihcmﬂhofchmhurhmyulmmmmﬁmhdugﬁmmbn
venom are shown in Table 8 - Table 11 and Figure 11 - Figure 16.

Group I : Control animal.
As shown in Table 8 the ! ire expressed on meantSEM.  After
ot _“@1@_ i

mn '; -\-"L‘i
Animal pret ed, .,.,.. efore crude cobra venom
I

injection caused no changesfin afiyof ._..,,*. ﬁ‘ie{'l'lbkﬂ Table 10 and
T.hh 11)- Aﬂﬂ' 15 III-II !". \ -.ﬁlrJIH-." ti O] 'hﬂ'ﬂ WEre no

Hﬂmhm oncentration o 3 “’ - ..’r'-' z‘ll AN Mﬁmmm
values. Filtered load of sodiury (GERSP,, ',.-,_‘_’-._ " excretion of sodium (Un,V)

. |--Uli

significantly fell by approximately value whereas fractional excretion
of sodium (FEy,) slightly. sed value (Figure 11 and
Figure 12). Filicred load-pf potassium (GFR \iTy excretion of potassium
(UxV) fell to 41% of the Gontrol value, stional exGretion of potassium (FEx)

ahghﬂymmlﬁ%nfgucmuulwlnc@ncﬁmdﬁmn 14). Filtered load

of chloride (GHWWW significantly fell to

Smafmm&mmﬁu?uchmgemﬁmm“cﬁlmofnhlmd:

e R TR IR INY 1A Y

fggu?_m : Animal pretreated with verapamil before crude cobra venom
injection.

Intavmoushﬁmionnfumpmﬁlalmumﬂmchmgmhmyofma
measurements made (Table 9, Table 10 and Table 11). After 15 minutes of crude
mbmmmmadn&lﬁsnﬁmumewmmtﬂﬂbmmhplummmmﬁmof
sodium, potassium and chloride from the control value. Filtered load of sodium slightly
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decreased to 38.8+17.0% of the control value whereas urinary excretion of sodium

decreased at the first 15 minutes and then it gradually increased. Fractional excretion of
sodium increased to 62167.2% but there was no significant of the control value (Figure
11 and Figure 12). Filtered load of potassium and urinary excretion of potassium
insignificantly fell approximately 40% of the control value, whereas fractional excretion
of potassium slightly increased (Figure 13 and Figure 14). Filtered load of chloride

insignificantly mﬁt?ﬂﬁﬂ to 25.4+32.5% of the controbvalue (Figured3 Figure 14).
There i mm load
ufcﬂmideggﬁﬁmﬂymdmharymlim of chloride insignificantly fell to 61.8+2
4.2% of the control value afier 30 minutes of envenomation. Fractional excretion of
chloride showed no significantly fell to 61.8+ 24.2% of the control value (Figure 15
and Figure 16).
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of cobra venom injection.

Intravenous infusion of wverapamil caused no changes in any of the
measurements made (Table 9, Table 10 and Table 11). Afier cardiotoxic fraction of

cobra venom administration, therc were no significant differences in plasma

concentration of sodium, potassium and chloride from the control value (Figure 11,

increased whereas urinary cxcretion of so Fractional excretion of
sodium insignificantly increas ghout the e al period (Figure 11 and
Figure 12). Filtered load gfptlaséivin Slightty dec t 15 minutes and gradually
increased at 30 and 60, ‘ \ 1 of potassium slightly
increased. Fractional excuelion of /potass 4\\\' load of chloride slightly

\\\m e oF bl

insionificantly increased Mheitale. £ ,ﬂ].fj‘_ “' of chloride insignificantly
increased throughout the expetimental pediad (Figute 13, Figure, 14, Figure 15 and

ﬂumwamwmm
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ammm ;L_ﬁ"i" 7 L1
load of sodium (GFR X Py, ) b.) in response to crude cobra venom ( CV )
and / or its cardiotoxic fraction (CTX) and pretreated intravenous infusion
with normal saline solution (NSS) and/or verapamil (Ver).

Significant difference values using paired t-test arc indicated by * P<0.05
compared to the control value and f P<0.05 compared to the pretreatment
value of each group.
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Figure 12. Pércentage changes in urinary sodium excretion (Uy,V) (a.) and fractional
excretion of sodium (FEy,) b.) in response to crude cobra venom ( CV )
and / or its cardiotoxic fraction (CTX) and pretreated intravenous infusion
with normal saline solution (NSS) and/or verapamil (Ver).
Significant difference values using paired t-test are indicated by * P<0.05
compared to the control value and { P<0.05 compared to the pretreatment
value of each group.
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Percentage changes in plasma potassium concentration (Pg) (a.) and filtered

Figure 13.

load of potassium (GFR X Pg)( b.) in responsec to crude cobra venom ( CV )
and / or its cardiotoxic fraction (CTX) and pretreated intravenous infusion
with normal saline solution (NSS) and/or verapamil (Ver).

Significant difference values using paired t-test arc indicated by * P<0.05
compared to the control value and t P<0.05 compared to the pretreatment
value of each group.
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Figure 14, Pércentage changes in urinary potassium excretion (UxV)(a.) and fractional
excretion of potassium (FEx) ( b.) in response to crude cobra venom ( CV )
and / or its cardiotoxic fraction (CTX) and pretreated intravenous infusion
with normal saline solution (NSS) and/or verapamil (Ver).
Significant difference values using paired t-test are indicated by * P<0.05
‘compared to the control value and t P<0.05 compared to the pretreatment
value of each group.



%Change of Pq
(- = I -

56

60
40 +
P\
SEEL |
SR
T Onssted
E 0T BVertlY
| oNss
g 99 W Ve
-lm-
-120

MM@MW&M? ne
o AN

load of chloride (GFR X Pg) b.) in response to crude cobra venom ( CV )
and / or its cardiotoxic fraction (CTX) and pretreated intravenous infusion
with normal saline solution (NSS) and/or verapamil (Ver).

Significant difference values using paired t-test are indicated by * P<0.05
compared to the control value and f P<0.05 compared to the pretreatment
value of each group.
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Figure 16. Pefcentage changes chloride excretion (UgV)(a.) and fractional

excretion of chloride (FEq) ( b.) in response to crude cobra venom ( CV )
and / or its cardiotoxic fraction (CTX) and pretreated intravenous infusion
with normal saline solution (NSS) and / or verapamil (Ver).

Significant difference values using paired t-test are indicated by * P<0.05
compared to the control value and t P<0.05 compared to the pretreatment
value of each group.
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The results of changes in urinary acid-base excretion in dogs given cobra venom
are shown in Table 12 - Table 14 and Figure 17 - Figure 19.

Group 1 : Control animal.

As shown in Table 12, the
changes throughout the i

Animal pretreated with i .-..»_;-‘-1'- crude cobra venom
injection caused no changes i ady 6f the e -l #(‘I‘abkl:lmd'l‘:bluu}.
After envenomation, there w i ﬂunmﬂmlv:hwuhlmd
PH (Figure 17). Blood coftcegftaion aF bicarb S P —
control value throughout the e "_'ff' e 17) Urilprd@:ﬂyinﬁmad
whercas urinary titratable acid excrétios (Liz,V) significantly decreased to 81.1+ 7.8%

ﬂmwmnlﬁmiﬁ"" omation.  Urigary ammonium excretion

2 5.8215.29 of the control value at 15
minutes after envenomation shghﬂy in the other periods (Figure 19).

ﬂmmmmmm T
LN qININNIINYIA Y

mﬁmmofwmpmlilcamedamgn:ﬁcmtrmmhimdpﬂﬁ-m
7.3+0.02 to 7.3140.02 and significant fell in blood bicarbonate to 13.6+2% of the
control value (Table 13). After envenomation, there was no significant change of blood
pH in compared to the control value. Blood concentration of bicarbonate significantly
decreased to 12+2.4%, 21.1+5.6% and 18.3+5.3% of the control value at 15 minutes,
30 minutes and 60 minutes after envenomation, respectively (Figure 17). Urine pH
nigrﬁﬁcmﬂyhmndﬂroughmtﬂuexpmimmulpuiadmmy titratable
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Figure 19

Group IV : Effects of cardiotoxic fraction of cobra venom injection.
Animal pretreated with intravenous infusion of normal saline solution caused no
changes in any of the measurements made (Table 13 and Table 14). After cardiotoxic
- : changes from the control value in

40 F USRS e i,

md:tmmaanda!%mmuﬁsnfhuenwnmahm@mel?} Uripary titratable acid

encretion St Riatydpniiny Sclon | Msepinpat Fcriall roughout te

experimental'period (Figure 18 and Figure 19),
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Figure 17. Peftentage changes in blood pH (a.) and blood bicarbonate concentration
(Bacos) ( b.) in response to crude cobra venom (CV) and / or its cardiotoxic
fraction ( CTX ) and pretreated intravenous infusion with normal saline
solution (N'SS) and / or verapamil (Ver).

Significant difference values using paired t-test are indicated by * P<0.05
compared to the control value and  P<0.05 compared to the pretreatment
value of each group.
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Figure 18. Pércentage changes in urinary titratable acid excretion (Ur,V) (a.) and
urinary ammonium excretion(UygV) ( b.) in response to crude cobra venom
(CV ) and / or its cardiotoxic fraction (CTX) and pretreated intravenous
infusion with normal saline solution (NSS) and / or verapamil (Ver).
Significant difference values using paired t-test are indicated by * P< 0.05
compared to the control value and f P<0.05 compared to the pretreatment
value of each group.
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Figure lg.m @ni:ﬂm?mgup}ya.}ﬂmg m’w aeEdI Jﬂng](UAE} (b.)in
response to crude cobra venom (CV) and / or its cardiotoxic fraction (CTX)
and pretreated intravenous infusion with normal saline solution (NSS) and /
or verapamil (Ver).
Significant difference values using paired t-test are indicated by * P< (.05
compared to the control value and t P<0.05 compared to the pretreatment
value of each group.



The results of changes in urinary water excretion in dogs given cobra venom are
shown in Table 15 - Table 17 and Figure 20 - Figure 22.

Group I : Control animal.

and Table 17), There wese g slbultitiod ik
after envenomation, urinary ogn: ‘
13.4% (Figure 20) and o¢ o) 8ig
of the control values (Figure 2 ' l water cxcretion (V/GFR) slightly
e ﬂ“mw ¢ 0) Sigificaytly decreased 58.7+11.7%
of the control value after énvenomatic

Group I A@nmmmmmmam

mm'wmmwmm

Inh'xvmmumﬁmofwapdnﬂahmcmodmchmymmofﬁm
e 5 i 4 34104 1] e b e e
[mwwhnwmmmolummgmﬁmﬂy
dmmmdmro@ummcexpmmmmlpcmdmﬁmumﬂwﬂnmm
slightly increased. Free water clearance showed no significant changed throughout the
experimental period (Figure 20, Figure 21 and Figure 22).




Group IV : Effects of cardiotoxic fraction of cobra venom injection.

Animal pretreated with intravenous infusion of normal saline solution caused no
changes in any of the measurements made (Table 16 and Table 17). There was no
somifi | i ol laritv. Ut lari ion and lari
clearance insignificantly decreased ﬂ'lrm@mlt the experimental period whereas

ater clearance slightly decreased

1 valis —__ - weure 21 and Figure 22).
filects of Cobra Venom 0Of .__? \!iii-fifﬁi‘u
Wﬂﬂ] given cobra venom
are shown i mTahhﬁ ww m

AR TR BATI YOG w1211

nmol.P/mg prot./min. In dogs given crude cobra venom (group II) and cardiotoxic
fraction (group IM) Na'-K" ATPase activity decreased to 66+15.4 nmol.
P/mg.prot./min. and 72.8+4.3 nmol.P/mg.prot./min., respectively. In comparison to
group I activity of Na*-K" ATPase in group III and group V was also lesser than that of
group I but no significant difference.
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Figure 20. Pércentage changes
excretion (UoeV) ( b.) in response to crude cobra venom (CV) and / or its
saline solution (NSS) and / or verapamil (Ver).
Significant difference values using paired t-test are indicated by * P<0.05
compared to the control value and t P<0.05 compared to the pretreatment
value of each group.
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(Csmo) (b.) in response to crude cobra venom (CV) and/or its cardiotoxic
fraction ( CTX ) and pretreated intravenous infusion with normal saline
solution (NSS) and / or verapamil (Ver).

Significant difference values using paired t-test are indicated by * P<0.05
compared to the control value and t P<0.05 compared to the pretreatment
value of each group.
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Table 18. Changes in Na®- K" ATPase activity in response to crude cobra

venom and/ or its cardiotoxic fraction administration in five groups.

Na'- K" ATPase activity
(nmol.P;/mg.prot./min)

L  Control 112.0 + 17.0

l\\\\\

RN crude cobra venom;

e solution; Ver,

m 3‘\\\ are indicated by
* P<0.05 differ .- -‘-'-. N\ = ot et
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