N = = o
NaYBNRYYULI lRBITUUNiS Ina LSuu i fenveviagila

AEnFvEnafey LTIIMIIMan LR BALANYDN L9

U
ARIA NIUNMANINAY
Iy Twu sl LTuEuUn \rzjax&msﬁﬂﬂmmmﬁngmﬂ%wﬂQﬂqﬁ’m@ﬁﬂﬂﬁﬁm%m
T WITINI AN

Tudmang 18 WIavnsuumn e e
w.A. 2529

ISBN 974-566-220-8

'0135"11 }



EFFECT ON RENAL HEMODYNAMICS OF INTRARENAL

ARTERIAL INFUSION OF RUSSELL'S VIPER VENOM IN DOGS

‘a Q- s
AULINYNINEING
o h o a W
QAR TUUBIFBYNR Buscrae
1 for the Degree of Master of Science '
Inter-Department of Physiology
Graduate School
Chulalongkorn University
1986

ISBN 974-566-220-8



Thesis Title ‘ Effect on Renal Hemodynamics of Intrarenal Arterial

Infusion of Russell's Viper Venom in Dogs.

By Miss Kasorn Suwanprasert

Department Inter-Department of Physiology

Thesis Advisor Associate Professor Bungorn Chomdej, Ph.D.
Thesis Co-advisor Associate Professor Narongsak Chaiyabutr,.Ph.D.

Accepted by the Graduate School. Chulalongkorn University in

Partial Fulfillment of &he Requirements for the Master's ‘Degree.

& BK JE00S

Associate Professor Sorachai Bhisalbutra, Ph.D.
Acting Associate Dean for Academic Affairs
for
Acting Dean of the Graduate. School

Thesis Committee

-----------------

(Doctor Saowanee Yenrudi, Dip.Thai Board of

Anatomical Pathology)

. £7bv}% %LM% ... Member

(Associate Professor Sopit Thamaree; MS.)

Copyright of the Graduate School, Chulalongkorn University.



ACKNOWLEDGEMENT

I wish to express my deeply gratitude and admiration to my
advisor, Associate Professor Dr. Bungorn Chomdej and Associate
Professor Dr. Narongsak Chaiyabutr, my co-advisor for their help,

patience, support, constant encouragement and most useful comments

throughout this study. Their contributi®n .cannot be easily measured.

I am also grateful to Dr. Saowaﬁee Yenrudi, my committee and
Dr. Pohgsak Wannakraifot #Mepartment of Pathology,. Faculty of Medicine,
Chulalongkorn University 'whose their assistance and suggestion of
histopathological results have been most valuable. In addition, I
would like to extend my thanks to Professor Ayus Pichaicharmarong an&
Associate Professor Sopit Thamaree who served on my committee. Also,
T acknowledge Mr. Sanay Saguanrungsirikul for his suggestion in

applying some techniques to the experimental instruments.

My thanks are extended to the staffs of the Departments of
Physiology, Faculty of Medicine and Faculty of Veterinary Science
for providing facillities| and I also wish gratefully to acknowledge
financial funds'provided by the Graduate School, Chulalongkorn

University.

Finally, I am greatly indebted to my parents who have given
me intelligence and my elder brother for his extremely useful support
and encouragement given to me. Lacking any of above mentioned, this

thesis could never have been finished.



¥wodviuUnus WAL BIREY UL LT1RBSULUNIS Ina LI uu L Senvev ] agiia

auniivdafivy LW mwmaan Lianuavevla

Hatitm , UNTIT LAFS gssuUsT Lasy
2131507US N SOUANENSIISH AT . UNDS YU LAY
219150 MUS My 52 SOVFIENTITY AT . WINARNR  duyms
Giontiieile §35%9u1
nqsfnun 2528

uwﬁﬂdé

ﬁﬂuﬁuawavﬁuguudtwﬂdanﬁstuﬁuuuﬂavaussnnﬂwnﬂswﬁvﬁuua:wu1%an1w
zavlalauin wanawasatieatng avlng 1ty nwsﬁn31Mﬂaavns:w51uqﬁﬁnﬁﬁ1u
18 ¢ uuvesnidu 3 néuﬁvﬁ nau 1 néuﬂauquTﬂuﬁﬂuqtnﬁéﬂnﬁ U 5
fa8%ms ~ nqu 2 wazngu 3 dnRuyouns 0,05 uas 0.1 nh.[nﬂ. w.éa  azanslu
uhinfound 5 Dadbas ﬁnuﬂﬂussnn{wwav1ﬂLU?QULﬁuuﬁvi=n51v1ﬁ5ﬁuﬁﬁﬂﬁuqua:

-~ . > J A ] 5 . )
Tanuaseiy M lUsSSUsNaULasRaNNIsNARDY  YAnguIzAne1nis LUasuLUawnIN

- M >~
HWUIBTINUTITIUAL.

Lﬁaﬁnuqqus:u:ﬁauua:nﬁvnqswmaakuiﬁﬂuyﬁ§aavﬂuﬂﬂwﬁﬂkﬁﬂﬂoﬂuﬁuLﬁaﬂ
unv Lafufinl duadad il Renun (A td aﬂavadﬁgﬁﬁbaﬁﬁmwﬁvaﬁﬁiuuqﬁﬁ 5 uaz
15 - ﬁaunﬁﬁnqﬂuﬁuﬁvaa§n:nﬁuﬁuéanﬂwﬂnﬁ . ARSINAS INRYDINRTTUINRETNSINS

'Wwawavtﬁaﬂtiﬁé1m 5wsnnqsnsavﬁ1natuaiﬁa amavadﬁvﬁﬁuaﬁﬁm. wm:ﬁﬂdﬂuﬁﬁﬁ
wﬂuwavnaaﬂlﬁaﬂuﬂvnnu1u1w1ﬁugv§u ARDAYNITUTAIINARDY  FASINAT INavaN
ﬂaaﬂqzaﬂav%vLﬁﬂ{1uﬁhnﬁsaﬂavvavﬁhsﬁnﬁsnsavﬁTnatuaiﬁa a:ﬁvinqtﬁu515ﬂsw
nqsTnawavﬁuaﬁv:anavuﬁniuﬁunvusn uazarnduifvurndulud~Tued 2 uaz 3-
wnluthuedl 4. sz 5 asnduanavdnady  wuardnasunnues tin 8 anuavsunay
wasiolulnatusanulutlaanas  #nsanisnsovuavdidalnsfunuazeadluaiifianay

e P o ' & -
aueliiushfiy  wanaindlanuradnas tRuduuov¥ndlunistuiivean ot founum v



- o N » > < o - L4 A 1 -
Fnfeyuan A tauguranadediiulunatsuauunTun vy usgiSelulasiauly
& X M o e ° N 4 o ] N 3 >
nszud i fon tfudusyniifiucguannaa lefnen Sy ifisusonaavlanvsevaivuey
* ~ . ° hl ala -t .
U 2 use 3 WAINUITTNT TON AT AN ueav L ar vl dnfu Tronseiinas LU suuda

1 L4 -~
mnn’n'lﬂmumw gty

- s o q ¥
HRAITANTSANEMINNEITTIAW wuafReyoun 0.05 wun. /an.uu.a viinifa

‘J L) 'ﬂ 9 v LI

nrsuaneevlnawy¥a uaz e ifosenaivioad Gnaseedialievigaanasn Tasrumu

L] L] " i * ! °.‘ L 4 '

wazEulang @ufegauan 0. Lun. /nn.uu G duase lounau viln igaanaen in
’ 1 P * o L4 » ’ pu! . = v -
arounnan el wan e Lioauavavay Tunasa Lawazil Lna e gda uaviinul i laas

< o & : 1 o ' = '
in L fanurrwmsneyluiis oS ua v i9aa. uanantiinwuaTinne 1Rensan Liunesuq

>~
Yy

[ | » -~
HaINNITaRe Rl ey w2l gamsaevautant v tinnnazaduiiulian
Yo oo o pu S o & - ]
ANl SWUTNTSANIMNAINSAVI LA 1We 38F LarnaIRTud L falas¥unnNufinaenln
Y >~ 0 - AN s = .
RAAY ﬁvuunvwaaiulw11nwsLuﬁuuuﬂavwﬁva%swu1ﬁanﬁwwavn11:1m11uuqa:ua1Lwa
’ 4 " | vJ udA >~
v 2 Usznissaufiufia nasanntueveauiiuLfeniiuf ez lulins fovaunasusso~
" 4 o . o
AN uLeanle uwazUsenasiiaavana thavannagavivlnansenela Tvaalul
! AT = a.:c:T - o
UNUADNASRARYYDNERSINTSNI0T LNA WD N FLaZN19gATaE L §al as¥enniiufinasnle
L 4N | P -~ - l°
uaz 1 dululanaussoamnn i IuYav LAaaaN a13gnnsEguInaIzuseiuLfannn

2172 0 L paunvuRnuaE N1 e tRanud v RaUNG



Thesis Title "Effect on Renal Hemodynamics of Intrarenal

Arterial Infusion of Russell's Viper Venom in

Dogs.
Name Miss Kasorn Suwanprasert
Thesis Advisor Associate Professor Bungorn Choﬁdej, Ph.D.
Thesis Co—advisor Associate Professor Narongsak Chaiyabutr, Ph.D.
Interdepartment Physiology

Academic Year }985

ABSTRACT

The effect ©f an intrarenal arterial infusion of Russell's
viper venom (RVV) om renal hemodynamic and histopathological changes
were investigated in 18 adult male dogs. Dogs were divided into three
groups : group I was the contfol group ‘and infused with 5 ml of an
isotonic saline solution; ‘group II and I1I were experimental groups
and infused with RVV-0:05 and 0:1 mg/ke bwey respectively. The
renal fuﬂctions of both kidneys were determined throughout the
experimental period of.5 hOur postinfuision. The histopathological

studies were performed din| all groups.

In ‘comparison between pre and post experimental periods,
either RVV 0.05 or 0.1 mg/kg bw. was able to produce a sharp decrease

in mean arterial pressure and renal blood pressure over fifteen

minutes period and then recurred to the control level. An effective
renal plasma flow, renal blood floﬁ and also glomerular filtration
rate were decreased significantly whereas renal vascular resistance

was increased persistently throughout the experimental period. Urine
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flow rate was diminished consequently, accompanied with a decrease
in glomerular filtration rate. It was also noted that oliguria was
‘seen in the first hour, following by polyuria in the second and
third hour and then returned to the oliguria again. Hemoglobinuria
aé well as intravascular hemolysis was usually found which confirmed
by an increase in plasma potassium concentration. In all kidneys,
filtered loads of electrolytes were reduced significantly, Obviously,
an increase in fractional excretioh of sodium following venom
administration was exhibitéds Plasma creatinine was elevated
slightly while blood upea mitrogen increased sigﬁificantly. In
comparison between both kidneys, the renal hemodynamic alteratiomns

were more prominent in the infused kidney than the contralateral one,

The morphological changgs of Both kidneys were compared, RVV
0.05 mg/kg bw. produced glomerular congestion with degeneration of
proximal tubular cells diffusely. Tubular necrosis was infrequently
noted scattering in the renal parenchyma and diffuse congestion of
the interstitium was. seen. Additionally, renal tubular cells
following RVV 041 mg/kgbw, infusion were undergoing variable degree
of degeneration, and frequentAtubular necrosis. 'Thefe were occationally
clumps ofy ned blood c¢ell in tubular . lumen and,.glomeruli as well., Small
numﬁer of nsegmented neutrophils was seen infrequently infiltrating
the interstitium. Scattered foci of interstitial hemorrhage and
wedge-shaped area of hemorrhagic necrosis were noted. However, the
direct infused kidney of both groups was more damaged and seen

seriously.



viii

In conclusion, the RVV produced an initial hypotension
associated with a decline in glémerular filtration and tubular
reabsorption. Hence, the pathophysiological changes of oliguric
renal failure may affected from two components. Firstly, is an
initial hypotension which primarily responsible for decrease in renal
fuctién. Secondly, a direct nephrotoxicity may play a role and
leading to a decrease in glomerular filtration and tubular reabsorption.
Therefore, the altefations of renal functions might be potentiated by

hypotension, intravascular hemolysis'and coagulation abnormality.

%,
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Showing the gross appearance of the direct
infused kidney following Russell's viper venom
(RVV) 0.05 mg/kg bw. intrarenal arterial
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Showing the gross appearance of the indirect
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Showing glomerular and interstitial congestion
(arrow), tubular necrosis (arrow head) of the

direct RVV- 0.1 mg/kg bw. infused kidney.......

Illustfation of tubular necrosis showing
infiltration-in the interstitium with segmented
neutrophils (arrow), cengestion of the
glomeruli,'and focal 'hemorrhagic interstitium
(arrow head) of the direct RVV 0.1 mg/kg bw.
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Showing the wedge shaped areas of hemorrhagic
necrosis (row of arrows) of the direct RVV 0.1

mg/kg bw. infused kidney...occveeececesccanes
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38 Higher magnification showing interstitial
hemorrhage (double arrow), diffuse tubular
necrosis and hemorrhagic necrosis of

glomeruli (single Arrow).....scccececcccce 156
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ABBREVIATION

ATN = Acute tubular necrosis

AﬁF = Actue renal failure

A

BUN = Blood

cl- = C

C}120 = .

Cosm =

Cr =

FE =

GFR =

HR o=

hr =

K =

kg bw. _ = - Kilogram-of-bo

L =

MAP arterlal blood pressure
e ﬂum ) Y e
mEq = Milliequivalent

O TUHE) g 1R1INYIRY
min = Minute

ml = Millilitre

mm. Hg = Miilimeter mercury

mOsm = Milliosmole

uEq = Microequivalent

ul = Microlitre



uOsm
Na
u/p
PCV
Pe
RBF
ERPF
RVR

RVV

= Micro-Osmole
= Sodium
= Urine/Piasma
.= Packed Cell Volume
= Plasma concentration of electrqute

Renal blood flow
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