CHAPTER 1V
RESULTS

Following single intramuscular injections, most animals were

drowsy and developed hematuria. imals in group A (RVV 1 mg./kg.)

/) died. All of deaths occured
oma io@f the survivors in group B

g g.gw-‘- (control group), all animals

and 50% of animals in grou

within 5 to 48 hours a

survived until they w Aficed. lthoug iéthological studies in all

non-survivors were notg per 13 s difference in renal pathology

N

between non-survivors and

By ¢gross examinatig ﬁg ‘Jj i .« f t 2 hour, 6 hour, and 1 day

interval were enlarged and d olor. Subsequent microscopic

examinations indicated tha@f-f — W3S haracteristic of renal vascular

congestion. In some. al 7? .: :  -_;nined black urine which
L‘
morphology of kidneys tere usually nbrmél. E

AUEINENTHYING

Light Microscopid|Study

QRARATF TSNS N e

were demoristrated as early as 2 hours after Russell’s viper envenomation.

: would be hemoglobir.i : 30 day interval ,gross

The renal histological changes in group A and B will be presented
simultaneously because no significant difference in renal pathology
between both groups was found. At the 2nd hour, tubular lesion was one

of outstanding features. All kidneys in group A and B showed tubular
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swelling, varying in severity from mild: swelling of luminal surface
membrane to severe degree: vacuolar degeneration. These changes,
accompanying with intratubular casts, were found in focal distribution,
both in cortical and medullary area. Intratubular casts, eosin positive by
H&E stain, would be hemoglobin casts since some of them still contained

red blood cells.

Besides tubular lar congestion was also noted

both in glomerular a : . ries of all animals. Their

capillaries were g_‘red blood cells. In severe

degree of congestion, engorged with numerous

erythrocytes and leukocy
At the Gth ho pati g‘ revealed similar changes as
those of the an hour g ’ ‘} 7{.’1‘§‘glng, intratubular casts and

vascular congestion were Moreover, in 2 of 4 animals

clearly presented. t?

proximal' tubules lookedigike distal tubules. These

pictures, all ﬁ)ﬁﬂ Wﬂﬁqﬁw;r ﬂ alled distalization.
ZJ g

In more severeﬂldedree changes, the smudgy appearance of tubular cells
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basement membranes. In one case of group A, tubulorhexis, characterized by

brush border, makingﬂ

tubular basement membrane disruption, was demonstrated. At this interval,
vascular congestion also appeared.

Most glomeruli appeared normal; however, 3 animals in group A and
1 in group B, showed enlarged glomerular tufts with dilated capillary
lqops filled with clumps of erythrocytes and leukocytes. In these animals,

some of their glomeruli contained eosin-positive substance, which was later
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proved to be fibrin by PTAH staining and electron microscopic examination.
At the 3rd day, characteristics of tubular regeneration were

seen. Many tubules appeared hypercellular with enlarged nuclei. Focal

tubular swelling and degeneration were still seen in less severe degree

than those of 1St day.

At the 10th and 30th g renal histology was nearly normal;

only mild tubular changes .@J; wfg rea. Vascular congestion was

“a;Hpas been reported in human

such as extracapillar nefp u-,'~ nterstitial nephritis and

In control gro - ._[L :*\‘change was seen. Renal
vascular congestion -“\trated as well; however,
degrees of congestion w - ‘, ----- a iile, no glomerular fibrin thrombi
was found. .

Bv using . al. in 1982, tubular

lesion and vascular cénge

Renal tubular e51on score

ﬁﬂﬂ’)'ﬂﬂ'ﬂﬁﬂﬂ"lﬂ‘i

Lod8 of luminal membrane or brush borders.
2‘5} mwﬂww%w V1N
9 Necrosis of the cell and separation of the cells from the
basement membrane
4+ : Same as 3+ with basement membrane disruption and necrosis.
Vascular congestion score
0 : Normal.

1+ : A few red blood cells 1in peritubular capillaries and

intrarenal veins.

. 0192886
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proved to be fibrin by PTAH staining and electron microscopic examination.
At the 3rd day, characteristics of tubular regeneration were
seen. Many tubules appeared hypercellular with enlarged nuclei. Focal

tubular swelling and degeneration were still seen in less severe dedgree

than those of 1St day.

At the 10th and 30th renal histology was nearly normal;

‘ py area. Vascular congestion was
hathology wh as been reported in human

only mild tubular changes

such as extracapillary erstitial nephritis and

In control ¢ W mild h g hange was seen. Renal

: i \ \
vascular congestion a asional d \- ;\~ ated as well; however,
degrees of congestion F iMd. Meatiuhi '1" no glomerular fibrin thrombi

was found.

Using the eritéria re alget. al. in 1982, tubular

lesion and vascular 5’*

Renal tubularmesion score

L Anandnena
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i | ; X ig . s
?ﬂfﬁjﬁﬁﬂimmn s:g:ﬂgxi]f@n;l cells from the

basement membrane
4+ : Same as 3+ with basement membrane disruption and necrosis.
Vascular congestion score
0 : Normal.
1+ : A few red blood cells in peritubular capillaries and

intrarenal veins.



16

-2+ :  Moderate number of red blood cells in glomeruli,
peritubular caﬁillaries, and intrarenal veins.

3+ : Numerous red blood cells inside glomeruli, peritubular
capillaries, and intrarenal veins and frequently
engorgement of peritubular capillaries.

This criteria is reproduci and make the results more scientific

and available for further details of renal pathological

scores are being shown i

the results of 1light
microscope. Intrac organelles of tubular
epithelial cells we | 0% : A . cases, tubular cells showed
disruption of the ‘

into tubular lumen. e, roscopic examination, intratubular

casts and crystalswywe

contained intracytog

The presencﬁ of fibr %5 3 erizedav its fibrillar structure,
e
0

was  apparent ? ‘eléctron: microscopic examination. A
significant aﬁnﬂ £i! rﬁhhﬁ“ﬂﬂfﬂ jimals, as same as the
results QlWytham ﬂs € t ,.iﬁ( : 'mﬁ heir glomerular
tufts re\?aled swo]in izuegjﬂnd ;¥ eﬁm. ﬂs were occluded

by erythrocytes, leukocytes and platelets enmeshed in fibrin. This is the

feature of intravascular thrombosis.

Vascular congestion was also presented under electron microscopic
examination. Glomerular and peritubular capillaries were dilated,
contained with numerous erythrocytes and leukocytes. Occasionally, small

amount fibrin was found in peritubular capillaries.
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Data Analysis

Three separated analyses were performed.

A. Correlation Between Lesions and Dosages of the Venom

By using One-Way Analysis of Variance (ANOVA), correlations of

-

e calculated. Among these 3 groups,
[)&2“‘1 hour, 6%R hour, 18t day,

e ép-value < 0.05. However, at

tubular lesion scores in 3 gro

the mean tubular lesion

and 3rdday were signifi ar

",

among 3 groups were n ' hels e : oved that tubular lesions
were the significant pg fogyf it 1ng RVV. Further analyses
did not show positive réls ions, . etwae tubular lesion scores and

dosages of the venom, *\" B, which received higher

dosages of the venom the didn’t have the higher scores

of tubular lesions. 1In ond  ang gth hour, the mean

tubular lesion score b A were e hepr. At other intervals, no

-
difference in mean A R4 group was found.

Similarlyﬂ mean vascular 'congestionﬂores among 3 groups were

; [
significantly i ﬂeﬁ ﬁpﬁﬂvf ‘ﬂﬁﬁ;j f]}.ij ord hour, gth hour,
18t day and ay, bu iﬁe e ‘a ¥ 10th  and 30th day.
./

Again,. t)q WPTE‘Q mﬂjvﬂﬁ:[’jiﬂﬁlﬁ etween group A

and B was] not und except at the 1 ich mean vascular

congestion scores in group A were higher.
Table 4 and 5 are showing the analytical results of renal
tubular lesion scores and vascular congestion scores in 3 groups,

respectively.
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fibrin stain was signific
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B. Correlation Between Tubular Lesions and Vascular Congestion

The Coefficient of Correlation between tubular lesion and

vascular congestion scores was calculated. However, at the r-value = 0.33,

our result doesn’t show strongly positive correlation between both lesions.

Stain
kidneys which fibrin was
found was idpeys which fibrin was absent.
Only the scores which ghOwg€ “:.'3n' ly s .i'cant from kidneys of the
ond hour,Gth hour, . J?{T- and rd g:y were used. By using
ﬁnpaired-T test, the més ‘,-nggék ' f>xﬁof the group with positive

,‘} value < 0.05. (figure 18)

AULINENINEINg
ARIAMNIUANINIAY
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Figure

pe—

.-ua___,.-r‘- r-m - i

This plcturel reveals mild tubular sweigyéé in focal distribution,
“—‘d

Py
together with 1ntf§€%bular casts, ‘pés31blv heme casts. (H&E

Stain, x 400)
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Figure El Qaaﬂ;?ﬂﬂ ﬂﬁi’wﬁjﬂqﬁt ke 200 pone
T P T Y 2 e e

tubular $kelling than that of figure 1; tubular cells are distended with

large clear vacuole. The glomerulus, partially shown, appears normal.

(PAS Stain, x 400)
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ahw ”]‘ﬂﬁeﬂﬁfﬁﬂ wﬁaﬂ ﬂiﬁiﬁn and vascular

congestioh are both demonstrated. The peritubu P aries are dilated,

filled with densely packed erythrocytes. (H&E Stain, x 400)
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Figure 4 Renal ﬂﬁtho}qu of a rat in group B at the 2nd hoyr

|
w

Taken _ from_ tge _same sSection as®&figure 3, this picture reveals
1 L. ﬁ' ,’ b il * | Ll J F } K Moy

glomerularTpoﬁgeskibn{@A'ﬁuﬂbe? dfférythrocyﬁes are in ﬁﬁéicapillary lumens.

(H&E Stain, x 400)
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Figure 5{, ?d;mla qamnong o8/ ~a,. mufsan grm}p A ez,t the 15t day

Ag. H rday iqﬁé?¢d§% Qhaﬁacﬂﬂtistiqs QF tnb@laﬁ ﬁéer051s are more
apparent. Thls plcture shows tubular 1e51ons Wthh are focally dlstrlbuted

on the right side. (H&E Stain, x 250)
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Figure s;;fizs;m]:;‘%éas%q&mggﬁ of /2 Taf)inCer6upFA Bt the 15 day
1D oI rio il il o
4!‘/7! ot
The Wﬁigh?éﬁfq%gﬁifgééiién“ bf?fféugé gg?é%ééﬁs%ﬁeéfétic tubules in
1 ry ol %11 1 O Fil )

g M O

|
w 1

smudgy apﬁéarance without nuclei. Tubular basement membrane is disrupted.
Vascular congestion, packed erythrocytes in peritubular capillaries, is

also seen. (H&E Stain, 400)



25

Figure #| Renal pathnlogy of alirat in group Alat the 1St day

Thiéi glomerulus exhibits éevere congestion; the capillary lumens
are obliterated with clumps of erythrocytes and polymorphs. In this animal,
fibrin was also detected by PTAH staining and transmission electron

microscopic examination. (H&E Stain, x 400)
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substance dep051t in the glomerulus. Confirmed by PTAH stain, this feature
is intraglomerular fibrin thrombi. The tubules contain intratubular
crystals and casts, one of which on the upper left is red cell cast. (H&E

Stain, x 400)
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Figureﬂ{h uﬂ ’im&m%’m EJ ami at the 15t day
RABIAT AUUNIIN Y AL e e

being demonstrated. (PTAH Stain, x 400)



Figure 10 The'electron;uicrbgruph‘of 4 lratl in group B at the 20d hour

Thisll picture reveals |some' ‘pant Jof/ swollen groximal tubule; the

brush borders appear in bleb-like projection. (x 25,000)
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Figure 11 TEEfelggﬁrpn mi¢rograph of a rat ingQr@ug B at the 2" hour

e 2 0 = -

=1 i

dﬁiratﬁeris%'fc dt subulagdedrosis ¢an gbg .detﬁan'st't;"a,ted as early as

the 2Md hour by electron microscope. Intracytoplasmic organelles and nuclei

are extruded into the tubular lumen. (x 10,000)
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Figure 12 The| eléctrongmicrograph of a rat in group B at the 2nd hoyr

Thig Ypictare™ demofisUrdtés! &l chafactenistic Doflcongestion; the

dilated vasculature is filled with densely packed erythrocytes. (x 3,750)
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Figure 13 Thé eleckron micrograph of @\rat in group B at the 61 hour

he Vproximal,| ftubuldr| icell /reveals ! intracytoplasmic osmiophilic
crystal-like substances. Suggested by some investigators, these dark bodies
might be degenerated organelles or absorbed proteinaceous substances in

tubular cells. (x 12,500)
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Figure 14 The electrod migrogddph 6f @/rat |ifi) gfoud B at the 6t hour

this fpidtade ™ shots Tsome| |pant |6f) "&| glomerulus. The glomerular
capillary loops are occluded with swollen endothelial cells, platelets, and

fibrin: (x 6,250)
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Figure 15 The elegtron micrograph-ofs,a rat in.group B at the 6th hour

At QG MhiThell shadnifidation. MAibnidlem jeharacter of fibrin is

demonstrdted. (x 50,000)



W ———
e e

Figure 16 Thepelectron micrognaph-of,a nat~in-group A at the 1st day

ThiB&Y picthirell Sho&s £s6m@ | Grvshalsldke P sihstandes in the tubular

lumen. (x%12,500)
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Figure 17 The ‘electrén)| micregraph™of'/al rat ‘in group A at the 1St day

The /characteristicy off | tubular |necrosis | ‘is m3hewn. The tubular

organelles’ are disintegrated and nuclei are absent. (x 7,500)

&
taonvQaQ aneem™m
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Table 1 The Renal Pathological Scores in Group A
PATHOLOGY TUBULAR LESION CONGESTION FIBRIN
A 02.1 N
400252 N
A 02.3 N
A02.4 N
A 06.1 N
A 06.2 N
A 06.3 N
A 06.4 N
V. G i P
A 1.2 P
A 1.3 P
! ﬂumwﬂmwmm X

ammﬂﬁmummmaa

A 3.2
A 3.3 1+ 2+
A 3.4 1+ L

=4

P = positive stain, N = negative stain



Table 1 (cont.) The Renal Pathological Scores in Group A
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PATHOLOGY TUBULAR LESION CONGESTION FIBRIN

A 10.1 N
A 10.2 N
A 10.3 N
A 10.4 N
A 30.1 N
X 30.2 N
A 30.3 N
A 30.4 N

AULINENINYINS
AN TUNN NN Y



Table 2 The Renal Pathological Scores in Group B

PATHOLOGY TUBULAR LESION CONGESTION FIBRIN

. ﬂuﬂqwawﬁwsﬂnﬁ <
ammﬂimumfmmaa N

P = positive stain, N = negative stain



PATHOLOGY TUBULAR LESION  CONGESTION FIBRIN
B 10.1 N
B 10.2 N
B 10.3 N
B 10.4 N
B 30.1 N
B 30.2 N
B 30.3 N
B 30.4 N

AULINENINYINg
RINNIUUNININY



Table 3 The Renal Pathological Scores in Group C

PATHOLOGY TUBULAR LESION CONGESTION FIBRIN

wRuEAniNgIng
ARIANTAUIM TN

N = negative stain



Table 4 Comparison of Mean Tubular Lesion Scores among 3 Groups
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INTERVAL

GROUP A GROUP C F-value
N =4 N =2

.ﬁoun 2 2.0 0 24.97%

HOUR 6 2.0 +0 817"
DAY 1 3.25 +0.71 6.90%
DAY 3 0.75 0 6.30%
DAY 10 0.3 +: 0071 0.23
DAY 30 0 0.70

"Group A : RVV 1 mg./K

N

¥

The number of a

ASignificant stati

iy =

fical difference at a p—vafd~ <0308

AU Ineninens
QAN TUAM AN

14 f;'up C : control group
= 3



Table 5 Comparison of Mean Vascular Scores among 3 Groups
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INTERVAL GROUP A GROUP C F-value

HOUR 2 1.5 0 6.30%
HOUR 6 2.25 + + 0.71 4.68%
DAY 1 - 2.75 + & 01 18.38%
DAY 3 1.5 0 8.70%
DAY 10 1.75 £ + 0 0.9
DAY 30 ' 0 2.1

Group A : RVV 1 mg./kg., Group B : RVV 2 mg./Kg., JGroup C : control group

The number of :'-i

N

*

1]
Significant stat1- 1ca1 dlfference at a p-value < 0.05

ﬂ‘lJEl’EIVIEWIﬁWEI']ﬂ‘ﬁ
ammnimum'swmaa
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Tubular lesion score

i

WITHOUT
FIBRIN //;PIBRIN
N = g 2 = \r-"zj
MEAN = | veAN =154
SEM = SEMk:.0.66

fhe Namber 'b_ﬁ__Anlmals in Each Group

T e 7 F
J'!’!‘- - # g b i o
# - st

— ——

LT =
""'-u ol =

Figure 18 Me:mll= Tubular Lesmn Score of fhe Group with Positive Fibrin

Stai_pl: Comparing to the Score of ‘l;"_§ Group with Negative stain
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