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. SUMMARY

The apparently healthy experimental dogs were
subjected to surgical induction of unilateral uret-
eral obstruction. Radiographic and utrasono-
graphic changes of the related kidney was con-
ducted in association with hematological and

serum biochemical examinations.

Hydronephrotic changes were observed obvious-
ly after one week post operation. Release of uret-
eral ligatuon was conducted and attempts were
o follow up the restoration of normal kid-

and function at different time intervals.

made t

ney size

INTRODUCTION

i i obstruc-
Post-renal disease, pamcularluy urinary

Ty

Clinical F

i

1992). Unilateral hydronephrosis may occur due-
to obstruction of part of the ureter by a pnmary
ureteric tumor, ureteric stricuture, external pres-
sure on the ureter from abdominal vessels, periu-
reteric fibrosis, external adhesions and or ureteric
stone or obstruction of the lower end of the ure-
ter by a primary vesicle tumor. The diagnosis of
the cause could be achieved by a consideration of
the clinical picture together with haemogram,

serum biochemical components, intravenous pye-

and cystoscopy

lography, ultrasonography
(Black, 1963, Backlund et al., 1965, Kneller,
1974, Feeney, et al., 1982, Walter, et al, 1987,
Sone and Barsanti 1992, Gleadhill, 1994,

Thomas et al., 1995 and Wu Yeonghuey, 1995).

The present work was carried out to determine
the sequence of events following unilateral uret-
eral ligation for the development of uni-lateral
hydronephrosis. This study was ascertained by

ersible causes Of iR : '
tion are the most common fen‘]’ and Miller 1962,  clinical, radiological, sonographlcal. and clmocc.»-
acute renal failure in dogs (ul nd Barsanti pathological investigations to establish an experi-
d Stone
¢ al., 1989 an
Edward e e | ;

| o
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m 1-2 years and their weights ranged
20 to 25 kg. The animals were kept in
separate kennels and put under observations and
examinations, onc week before the experiment.
The urinary system was proved to be normal ac-
cording to blood and urine analysis as well as ra-
diological and sonographic examinations.

II- Surgical intervention:

The animals were prepared for aseptic surgery as
usual. They were premedicated with atropine sul-
phate in a dose of 0.04 mg/kg subcutaneous and
sparine* in a dose of 2-3 mg/kg intramuscular.
Anaesthesia was induced and maintained by in-
travenous injection of sodium thiopental in a
dose of 20 - 30 mg/kg. 2.5 %.

Each animal was laparotomized through a ca. 7
cm prepubic incision paramedian in males and
median in females. The right ureter was exposed
and acutely obstructed by ligating close to the

was implanted in the wall of the
abdominal wound was reclosed P
were injected for 3 days. The wall of the bladde
and the abdominal wound was reclosed and anti-
biotics were injected for 3 days. The duration of

the experiment was 8 weeks.

I11- Radiographic examination:

Plain and intravenous contrast urography were
done for each animal before being used in the ex-
periment and weekly post operation to follow up
the size and function of the kidney. For contrast I/
V urography, urographin 78% in a dose of 600
mg lodine / kg body weight was used. Ventrodor-
sal and lateral radiographs were taken at potential

of 65 kvp, 25 mAs and 100 cm ffs.

IV- Sonographic examination:

The sonographic examination was undertaken by
using B-Mode real time (Philips ultrasonographic
apparatus)**. all animals were subjected to exam-
ination before operation to determine the healthy

condition of urinary system.

*  Wyeth laboratories inc., Philadelphia, USA.

** Philips ultrasonographic apparatus (Donated b i
: y the Alexande v. Humbold ‘
*#* Biomereux Laboratory Reagents products, Marcy L, etoile, France. g
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amp es for the evaluation of hemmma.
J and serum biochemical profiles were obtainec;
o dogs before operation and g the 3rd angd
i day after ureteral ligation. After release of
areteral obstruction, blood somples were also col-
j.; ed at intervals of 3,7,10,21, 30 and 45 days af-
ter operation. Each sample was divided into 2 por-
ﬁonS. the first portion (1 ml) was anticoagulated
with dipotassium EDTA and was used for deter-
“mination of the hemogram following the standard
techniques as described by Jain (1986). The sec-
ond portion (3ml) was placed in a plain centrifuge
tube for serum separation and determination of

serum chemistry. Blood serum was analysed for

 total protein, albumin, glucose, total lipids, cho-
lestrol, blood urea nitrogen (BUN), creatinine,
calcium, inorganic phosphorous and chloride.

Commercial kits*** were used. Sodium and po-

tassium were estimated by a corning model 41lo,

England, flame photometer. Serum osmolality
was calculated according t0 Coles (1986). Data
obtained from serum biochemistry assays Wwere
statistically evaluated after Snedecor and Cochran

(1973).
RESULTS

All dogs survived the d

998)
VetMed.J..Giza.Vol.46.No.4A(1

served (Fig. 2). In one case, a cortical rim ¢
fional renal tissue was visuélizedsk’gh-nw- e
ification of renal pelvis. One and half M R
after removal of ligation, the kidney size and o
function appeared approximately normal radio-
graphically (Fig. 3).

Ultrasonographics examination revealed a gradual
enlargement of the renal size related to the ob-
stracted ureter reaching the maximum after 7 days
post ligation. After removal of ligation, the kid-
ney returned to approximately normal size within
1.5 month (Table 1). The hydronephrotic kidney
characterized by dilated pelvic diverticulum and
proximal ureter are easily visualized (Fig. 4).

Table 1: The ultrasonogaphic changes during the experiment.

| [t [ Cosical.
Control normal 44 24 - 0.6
2 days after ligation S 3.5 1010 03
3 days after ligation 58 351 14 03
7 days after ligation 6.2 39 | 15 03
1-day after removal of ligation 6 38 - 03
3 days after removal of ligation 5.6 34 - 03
10 days after removal of Jigation 53 32 - 0.3
21 days after removal of ligation 5.1 3.0 - 04
1 month after removal of ligation 5.0 29 - 0.5
1.5 month after removal of ligation | 4.7 2.8 - 05

605
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Fig. 1: A ventrodorsal radiographical view showing the excretory pattern of urographine (2 week
after removal of the ligation) note, the right kidney is not able to concentrate the dye as the
left one. The right ureter is not yet perciptable.

Fig 2: Three weeks after removal of the ligation notice that the kidney regained
much of its ability to concentrate the dye and the ureter appeared full field.

606 Vet.Med.J.,Giza.Vol.46,No.4A(1998)
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Fig. 3: Vetrodorsal radiographical view after 6 weeks after removal of ligation. Both kidneys and
ureters are appeared apparent normal and functioning.
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Differential leucocytic count
PCV MCHC WBCs X 10%Al
5 % X0l S. Neut Bands Eosino Lympho Mono

60-77 32-3 6-17 3-114 0-03 01-075 | 1-48 |[015-135
5614521 | 3218730 | 1655109 | 7942258 | 033£210 [1.65+0.18 [5.29+169 [13220.18
53844495 | 32142621 |413% 112 |25.69%£352¢ | 17722.54* |054025 [44321.68 1086025
5778+ 481 | 3446662 [25.5% +13.55|18.69% £ 1070 {2.01* £2.84* | 000  |4712096 [0.090.15
53.60£470 | 3446603 [26.71* £6.60*|21.26* £572% |134*+068% | 000 |390£096 [0.19£029
£98:41%* | 367359 | 1505£7.05 | 9.03£1.56 0.00 000 |6032096 | 000
4393+40% | 3193 £541* | 11624183 | 7.11£076 0.00 0.13£0.18 |4.17+081 1021£0.29
46.15£0.1%% | 3500532 | 1805542 | 1152£242 | 02063 ]0.25+036 |4.60+081 [0.16x1.29
S1.28+421% | 3666+52% | 1314542 | 829164 0.00 062021 417106 | 000
5636+5.01 |37.092501% | 1332+265 | 882067 0.00 052+038 1419067 | 0.00
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Glucose

Total

Albumin | Calcium |Phosphorus| Sodium | Potassium | Chloried

206335 £823 |9.08*£1.59
209+ + 1541 | 787£036
20633+ +8.23 [9.08% = 1.04
203.25% £9.29% | 85£2.24
152018 | 203*£35* |884*£159
1412005 | 175788 | 500£103
194866 | 55+198
1372466 | 575222

133*£1192
106.40£9.59

103 £3.56

123.24* £3.84] 55004

107.69 £ 12.11
104.12 £7.64

109.23£633
104302389

487 £0.65

Chior
lipid mgldl protein odl mgdl | mgd B \
myldl il g g mEgq, mEq/ meg/l | meg
- 140-210 0.00 70-115 | 53-78 | 23-43 | 99-12 | 25-5 |at-155 | 36-56 \i12-124 \1n2-
1561421 | 662038 | 92304185 | 490068 | 2002021 | 860034 | 522 +046] 145+ 064 | 425008 \108 2559 fog =+
188521358 | 6792026 |82.69+1051 | 484028 | 1972011 | 833121 {498 022|150 1131| 625 £ 161 {103 2682 032t
200%* = 1541 | 7872036 | 133* 2192 | 5042065 | 2.16+0.19 | 805022 | 611036\ 143 £051 |525* £ 009 1082723 Yoo =’

262+008 | 768057 571206 | 149 £824 |458* £094 | 104£35 |14
200019 | 809+022]611+036) 153 £051 |5.25% 090 [108+7.23 R &

5.15£0.08

524+098 1262013 | 805£2.15] 55201

546031
446112 12182008 | 7224133519121 140£633| 415 211 100653 {00+t
430053 | 2192111 | 7662233 | 533205 | 143611 ] 425 £225 102£921 |2+t

243013 | 7.68£0.57 {471 +0.60] 152+873 | 458 £094 |19 £624 |09 £¢
142485 | 4502 \100% 67 Q00+«

23801 | 75131
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ed an Mwmophﬂlccell,ﬂnengmdualde-

ase of the total leucocytic count was noticed
~ till reaching a normal pattern at the end of the ex-
periment. (Table 2).

Observation of the pattern of changes in serum bi-
ochemical components showed highly significant
elevation in the values of blood urea nitrogn, crea-
tinine and cholestrol and significant rise of total
lipids and serum osmolality after ureateral liga-
tion . Those parameters returned to normal pattern
once the problem is corrected. Other tested bio-
chemical constituents followed rather similar pat-
tern in the blood sera of dogs. (Table. 3).

DISSCUSSION

Obstruction of urinary outflow anywhere along
the urinary tract may eventually cause renal fail-
ure through obstruction which can result from
ureteral stone and neoplasms (Stone and Barsanti
1992). The first consideration of the urologic sur-
geon should be the preservation of renal function.
In the present investigation, the sensitivity of ul-
trasonographic examination was identical to that
pyelographic findings. The assesment hydroneph-
rotic changes through blood picture and serum bi-

tein metabolities called renotrophins, that are no »
mally destroyed or excreted by the kidney. If the
renal mass is decreased, circulating renotrophins
that stimulate the kidney to hypertrophy are in-
creased until a new equlbium is reached. This
compensatory enlargement of the obstructed kid-
ney could be resulted principally from tubular hy-
pertrophy. Aratki, (1962) and Rollason, (1949) re-
corded that nephrons do not increase in number,
but the cells of the tubules, especially in the cor-
tex, undergo mitotic hyperplasia 24 to 48 hours
after unilateral nephrectomy. In addition, the
glomeruli increase in size and blood vessels in-
crease in caliber. These proceses are essentially

complete after 20 days

In the present work evidence of physiological al-
teration in renal function as a result of unilateral
ureteral ligation was indicated by intravenous
pyelography radiological and sonographical find-
ing as well as biochemical inform of normocytic
normochromic anemia, mild elevation of the val-
ues of cholestrol and glucose (Azotemic pseudo-
diabetes) was observed as a secondary effectes of
alterd renal function. Such observations were pre-
viously recorded by Cantarow and Trumper
(1955), Coles (1986), Edward et al (1989), Mari

Vet.Med.J.,Giza.Vol.46,No.4A(1998)
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ymones degradation including parathormone
_lin and thyrotropic hormone could be th;
prope hle contributary factors to the observed
changes (Osborne et al 1980).

Restoration of the normal kidney function after
relief of the obstruction as indicated by the pattern
of intravenous pyelography, ultrasonogram and
clinicopathological examination was observed 1.5
. month after relief of ureteral ligation. This could

| pe explained by the fact that the destruction of the

kidney nephrons still not reaching the critical
" number (approximately three fourth of the neph-
| rons of both kidneys) before reduction in renal
function is severe enough to be associated with an
irreversible condition. (Osborne et al 1980, Ed-
ward et al., 1989, Gleadhill, 1994 and Behrend et

al., 1996).

In conclusion. The model of unilateral hydrone?h-
rotic kidney was establised. The chmcal,. radfo-
linicopathologlcal in-

logical, sonographical and €
: ) ared and corelated. The

vestigations Were cle
ed to its normal size and

affected kidney returf ]
function after 1.5 monthes after

ureteral ligation-
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