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Mechanism of nephromegaly in chronic liver injury : the role of
elevated plasma HGF/TGF- 81 as a reciprocal balance
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Abstract

Kidney growth was observed each week
for 3 weeks after ligation of common bile
duct (CBD) in the 25-day-old rats. At one
week after surgery, CBD ligation rats had
significantly lower plasma HGF and TGF- 8
1, than sham controls. Compared with sham
controls, plasma TGF- 81 was still low but
not for plasma HGF at 2" week. Renal HGF/
TGF- B 1 start rising since first week and
reached a significantly higher level at 2"
week. Kidney weight/body weight ratios
were significantly higher, associated with an
increased protein/DNA ratio (indicating renal
hypertrophy) at 3 weeks after CBD ligation.

Keywords: hepatocyte growth factor.
transforming growth factor-$1.
chronic liver injury, renal
hypertrophy.

Introduction

We have recently reported an entirely
new finding not only nephromegaly in
children with biliary atresia, but also a
correlation between nephromegaly and
elevated plasma HGF in these patients (1).
However, our animal experiment using
low-to-medium dose of HGF injection to rats
for a short duration couldn’t induce high
plasma HGF condition. Our more recent data
on infants with subacute or chronic liver
injury revealed the extent of nephromegaly
correlated positively with plasma HGF but
negatively with plasma TGF- 81 (2). To
delineate the significance of these correlation
results, we should first know whether
nephromegaly results from renal hyperplasia
or renal hypertrophy. The reciprocal
relationship of plasma HGF and TGF- 31 in
this situation may reduce antiproliferative
effect of TGF- 8 1 and thus potentiate
proliferative effect of HGF resulting in
nephromegaly. We create an animal model of
chronic liver injury using ligation of common
bile duct in rats to observe the nephromegaly
(3), to check their renal protein/DNA ratio
and thus to determine either hyperplasia or
hypertrophy (4). Furthermore, total renal



HGF and total renal TGF- 51 will be
measured and correlated with plasma HGF
and TGF- 51 in experimental rats to search
tor a reasonable mechanism.

Methods

Wistar rats, 25-day-old, were performed
common bile duct (CBD) ligation and/or
division via ventral laparotomy. They were
sacrificed at one week, two weeks and three
weeks after surgery. Blood was collected and
both kidneys were removed after saline
perfusion during sacrifice. Body weight and
total kidney weight were measured. Kidneys
were homogenized with TRI reagent and
extracted for tissue lysate. Plasma HGF and
TGEF- 5 1, renal tissue protein and DNA, and
renal tissue HGF and TGF- 31 were then
measured using various specific EIA Kkits.
Renal enlargement was assessed by kidney
weight/body  weight ratios and renal
hyperplasia or hypertrophy by protein/DNA
ratio. The relation of nephromegaly to
plasma HGF and TGF- 81 and HGF/ TGF-
B 1 was evaluated. Student t test and
Mann-Whitney test were used for statistical
analysis.

Results

There was a tendency of, but not
significant decrease in body weight and total
kidney weight in CBD ligation rats compared
with sham operation controls. Plasma HGF
was significantly decreased at one week and
plasma TGF- 8 1 was persistently low
through one and two weeks after surgery in
experimental rats. Renal HGF/ TGF- 81 start
rising since first week and reached a
significantly higher level than sham controls
at 2" week postoperatively. This was
followed by a higher kidney weight/body
weight ratio and an elevated protein/DNA
ratio (suggesting renal hypertrophy) at 3™
week in CBD ligation rats. These results are
summarized in Table 1.

Discussion

To examine if nephromegaly occurred in
rats with chronic liver injury, this model
provides a rather satisfied but not perfect
situation when compared with biliary atresia
(after Kasai operation) in human. Complete
obstruction of CBD may cause severe liver
damage resulting in poor food intake and
thus poor weight gain and initial kidney
growth. Liver injury may be severe enough to
progress to end stage liver disease rapidly
and results in death of a half of rats before 3
weeks postperatively (3). Unlike the situation
of nephromegaly in biliary atresia with
elevated plasma HGF and decreased plasma
TGF- 81 and thus elevated plasma HGF/
TGF- S8 1 ratio (2), plasma HGF and TGF- 3
1 in CBD ligation model were deceased at
one week after surgery and plasma TGF- /51
remained low (this may result in a high HGF/
TGF- 8 1) at two weeks after surgery.
Actually the plasma HGF/ TGF- 31 was
similar to control one. However, our data
provide evidence to solve the mechanism of
nephromegaly in chronic liver injury.
Increased renal HGF/ TGF- 51 at two weeks
after CBD ligation followed by elevated
kidney weight/body weight ratios and renal

-

tissue protein/DNA ratios at 3 weeks may
relate renal hypertrophy to these causative
growth factors. Unfortunately, why the renal
HGF/ TGF- 81 changes in liver injury
remains unknown. From human (2) and
present rat model, the low TGF- 51 after
liver injury may be the most important factor
hypertrophy in this

to result in renal

situation.
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Table 1 Changes in total kidney growth after ligation of common bile duct (CBD) in 25-day-old rats.

Weeks after surgery

One week Two weeks Three weeks

CBD ligation Sham CBD ligation Sham CBD ligation Sham
Number of rats 11 8 12 9 4 8
Initial body weight (g) 72.2+3.3 70.3+7.5 74.8+15.8 68.0+14.1 76.2+14.1 72.0+19.0
Final body weight (g) 95.4+14.9 107.6+20.5 134.4+29.5 1522+154  163.1£283  197.1+27.7
Total kidney weight (g) 115820311 1.270+0266 15610392 1.799+0.230 1.88620.304 2.093+0352

. . . |

Kidney weight/body weight (¢/100g) | ,; 1 050 | 15+0.09 1.17%0.17 1182011  1.16£0.05  1.0540.07
Protein/DNA (mg/mg) .

7.92+3.54 6.52+4.50 10.18+9.29 11.04%5.16  14.36%+6.02° 3.84+1.90
Plasma HGF (ng/ml)

1.12£0.70*  2.43%+1.05 2.26+2.42 4.24+3.04 1.89+1.20 4.20+2.931
Plasma TGF- 81 (ng/ml)

0.83+0.51"  1.66+0.75 0.86+0.61% 1.68+0.77 0.55+0.21 1.2940.75
Renal HGF/TGF- 81 (ng/ng)

62.78595.18  15.92+£10.45 54.93%£67.11* 10.48+2.80 14511027 2227+10.20

%*P=0.021 +P=0.001 **P=0.004 ++P=0.01 #P=0.013 ##P=0.015



