CHAPTER II

THEORIES AND RELATED WORKS

Pathological Studies in Humans

A. Light Microscopi

The charaet®r igt] of L \tub ' hecrosis found by most
investigators .includ ilat epithelial flattening,
and intratubular casis. ' « _q  ak j; ce of tubular nuclei and
fragmentation of tubula b ,*. we € en. (Chugh et. al., 1984;
Visith Sitprija and ' ‘ 1979) The picture of
interstitial infiltration cells, usually seen around
degenerating tubules, Was, ~Cor ; ‘ in tubular necrosis. These

tubular antigens relﬁse } ul or cellular reaction to

the venom. Vascular ," hanges i necrotizing arteritis of
interlobular aﬂ um ﬂrﬂ%ﬁbﬂsﬁl\&i [Gate veins have been
reported as well. (Vlslth Sitprijé et. al., 74)
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Nevertheless, Visith Sitprija and Vijitr Boonpucknavig (1983) 'have
reported the ¢glomerular pathology in 38 patients including 27 cases of
Russell’s viper bite and 11 cases of green pit viper bite. The common
findings were thickening of mesangial area and mesangial proliferation in
varying degrees. In some cases, segmental fibrosis of glomeruli and

tubularization of Bowman’s capsules were also noted. Interestingly,



extensive proliferation of glomerular parietal epithelial cells,
consistent with extracapillary proliferative glomerulonephritis, was found

in 2 patients who developed prolong oliguria.

In cases of bilateral cortical necrosis reported from India,

Date the electron microscopic

study of renal patho developed acute renal

failure following Rus lar capillaries showed

irregular basement memb othelial cell swelling.

Subendothélial electro in one case. Mesangium

expansion was found 1 glomerular epithelium and
patchy foot process fusion.

The s also noted, especially in

medullary area. The -\'I# tracytoplasmic bodies,

necrosis and slough'ng. acglular tubular basement

membranes resulting frémenextensive @dding of tubular epithelial cells
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C. Immunofluoresence Studies

Previous immunofluoresence studies were scant; Visith Sitprija
and Vijitr Boonpucknavig (1983) have demonstrated granular deposition of
IgM and C3 in mesangial area and along capillary loops in 20 cases of
Russell’s viper bite; nevertheless, in 18 of 20 patients, antivenom had

been given.



Fibrin deposition in the glomeruli was found in majority of
cases; this deposition was more intense in those two cases of

extracapillary proliferative glomerulonephritis.

Pathological Studies in Experimental Animals

Surprisingly, only two animal experimental works on the renal

'ljym Aung-Khin investigated the

ogy as well as experimental

histopathology have been repor
effects of Russell’s viper
animals. Forty experimental. ino mice, ten albino rats
and ten albino rabbi! al dosages of Russell’s
viper venom. Necropsie

by both light and el

treatment. In animals = ‘f‘ 16 hour, their renal
histopathological changes re.. ‘_ﬂ_ y tubular vacuolization and

dilatation was noted nite histopathological pictures

of tubular necrosis
Electron micrﬂc eﬂ tha.t many glomerular

capillary loops were o‘zcluded with 1br1n thrombi, platelets and dense

granular materlﬂ u Exq 'ﬂvg %‘3 W%g’}ﬂ:‘}hat intravascular

coagulation subsequent renal isc mia should e the primary
patogenct {3 ﬂ’l@\ﬂ ] aaubd b nw EH@ Rlsael1’s viper
bite.

Chugh et. al. (1984) have reported the light microscopic study of
renal histopathology in rhesus monkeys after Russell’s viper envenomation.
Their findings revealed mild tubular necrosis in only one of five animals
received lethal dosages of Russell’s viper venom. However, when the

sublethal dosages were used, more than half of animals showed moderate to



severe degree of acute tubular necrosis and 50% to 75% of their glomeruli
contained fibrin. They concluded that their results argued against the

role of direct nephrotoxicity as the sole pathogenetic factor of acute

renal failure following Russell’s viper bite.

Pathogenesis

Many factors have s ed for their\ roles in the

pathogenesis of renal hemodynamlc alteration,

disseminated dlrect nephrotoxicity,

intravascular hemolysis ersensitivity reaction.

(Rastegar et al.,1988)

However, Russell’s i ; ? '_7 e ly cause vasodilation by its
effects on prostag ane e = ‘—?j*"*-“* du (Fearn et. al.,
1964; Huang and Lee, 193 '

Prapaporn Tngthanathanlch et. al. (1985) studied the effect

of Russell’s vﬂ u&t’q %fl gnw‘s wgm’]uﬂ‘jdogs Their results

showed that init ally, blood pressure, h art rate pulse pressure
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resistance 1ncreased After 2 hour following envenomation, blood pressure
and heart rate returned to the baseline level ;but renal vascular
resistance remained high and the total peripheral vascular resistance
decreased for 24 to 48 hours. In this study, the changes in cardiac output
and blood volume and the evidence of disseminated intravascular

coagulation were not found. There were also the decrement of renal blood



flow and inulin clearance. The investigators concluded that the initial
effect of Russell’s viper venom causing hypotension and bradycardia would
be consistent with vagal stimulation, since these effects could be
prevented by vagotomy (Lee and Lee,1979). In the later phase, the
reduction of total peripheral vascular resistance could be explained by

the vasodilating effect of Russell’s viper venom. Consequently, there was

the increment of renal q ,’&v e which was possibly mediated
e 2 dE;;;;:ﬁn

The study i . 948).showed that the hypotensive

action of Russell’s vi

30 minutes) and was n injection nor by normal

saline infusion. He c o effect of the venom was

" due to peripheral vasodilatati fg? f?. ;f,_~v thermostable vasculotoxin.

Russell’s viper venom g enzymes (kininogenase),
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histamine and phospholipase “A. . al., 1964; Huang and

Lee, 1984; Oshima / o able to decrease blood

pressui‘e. The effect ; TO! \" extensively studied by

Huang (1984); he fo ermoigpble and had hypotensive
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action mediated ?Efough !%‘:taglandin and’ leukotriene production.
Y

./

disseminated intravascular coagulation (DIC) 1is generally accepted, the
role of intravascular coagulation in causing ischemic renal failure has
been mentioned by many authors. (Aung-Khin,1978;Chugh et al., 1984) Most
supporting data came from the renal histopathological studies which
demonstrated fibrin  thrombi in glomerular capillaries and renal

microvasculature in patients who developed cortical necrosis after



Russell’s viper Dbite. This evidence suggested that intravascular
coagulation would play the major pathogenetic role. (Date and Shastry,
1981) Nevertheless, the role of intravascular coagulation in patients who
developed acute tubular necrosis is uncertained.

The possible role of fibrin thrombi causing glomerular lesions

should be considered as well. As previously mentioned, Visith Sitprija

et.al. have reported 2 X | extracapillary proliferative

glomerulonephritis from In both cases, the

immunofluorescent deposition in crescentic

\a.rea. To determine could by itself result

in glomerular change carried out an electron

microscopic study rabbits receiving the

injections of Liquoid bin, all of which are

capable of producing

not only glomerular bsequent glomerulai‘ structural

P ATe :
alterations were found. fﬂﬂiﬁ&léz.i‘_, rabions included swelling and

proliferation of ‘ of hyaline materials,

abnormalities of the‘@asé or.iﬁtion of crescents. These
changes sometime led to gomp lete glomer r obliteration.
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C. 1rect Nephrotoxicity#
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direct cytotoxlc effect of Russell’s viper venom on the kidney. One of the
supportive evidence came from an experimental study in isolated perfused
rat kidneys. When Russell’s viper venom was added to the perfusate, inulin
clearance decreased and fractional excretion of sodium increased. These
effects could be lessened by preincubation of Russell’s viper venom with

horse anti-serum. (Ratcliffe and Pukrittayakamee, 1985) Narongsak
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Chaiyabutr et al (1985) used the renal micropuncture technique to measure
the transmembrane potential of proximal tubule of Triturus kidney. Their
result showed that there was progressive depolarization of cellular
membrane when Russell’s viper venom was added to the perfusate. This
eff_ect was concentration dependent and similar to the effect of 2-4

dinitrophenol, the agent which inhibited intracellular aerobic
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Russell’s

phosphorylation.

oteolytic enzymes which

can cause hemolysis. wolysis in causing acute

tubular necrosis 1is ~exa . . in. cases of G6PD deficiency.
However, sincemost P ate renal failure following
Russell’s viper bite significant intravascular

hemolysis, this factor would A;‘ or role in the pathogenesis.

imm ] as ,&en suggested to cause

interstitial mflltraf but thegrole in renal failure following

pseit's visel| PUNIH YIRS, icmmes 10w er

compleme ﬁ consmtentl found ims Russell’s gyiper victims, it
o L @

ML Lotk Bl ottt il &l 46k Fhe covra venon,

which does not cause acute renal failure, also has the capability in

would be

reduction of serum Cg level. Moreover, the absence of renal failure in
patients who exhibited IgM and/or Cj deposits in their renal specimens
and the occurence of renal failure in patients who had negative
immunofluorescent studies were against the role of immunologic mechanism

in pathogenesis of renal failure.
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