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Histological Changes in the Rabbit Kidney
Induced by Transarterial Injection
of a Hypertonic Sodium Chloride Solution

Kenzo Okauchi', Hiroshi Ishizaka?,
Akihisa Shiraishi®, Takanori Hirose?,
and Atsuko Heshiki"

Purpose: To evaluate histological changes in normal renal
tissue induced by the injection of a hypertonic liquid.
Materials and Methods: Transarterial injection was performed
in 17 healthy rabbits at various rates of infusion and amounts
of isotonic and hypertonic (79%)sodium chloride solutions.
In group 1, 10 cc of isotonic sodium chloride solution was
injected. In groups 2 and 3, 1-10 cc of hypertonic solution
was injected at rates of 1.0 cc/sec and 0.05 cc/sec, respec-
tively. After 20 minutes of hemostasis, renal weight mea-
surements and histological examinations were performed.
In three rabbits that received 10 cc of 7% sodium chloride,
lung samples were also obtained, and histological changes
were reviewed.

Results: There was no tissue injury in group 1, and in groups
2 and 3 the histological changes for infusions of 4-10 cc were
greater than those of 1-3 cc. There was no vascular endot-
helial cell damage in any case. None of the histological
changes were dose dependent, and the lungs showed no clear
histological alterations.

Conclusion: Higher doses of a hypertonic sodium chloride
solution cause irreversible histological changes in the rab-
bit kidney.
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iR 7% NaCl TAI

Table 1 Histological findings

Group1  Group2(1-3cc)

Group 2(4-10cs)  Group3(1-3¢cc)  Group 3(4-10 )

arterio-venous wall = =
intravascular thrombus = =

percent of histological change narmal less than 30%3
degree of ascidophilic stain normal mild depression
deganeration of glomerulus normal mild alteration
degeneration of proximal renal tubule  normal mild alteration
degeneration of distal renal tubule normal normal
aggregation of nucleus - +
deganeration of nucleus - +

more than 65-70% less than 30%; more than 65-70%4
deprassion mild deprassion depression
alteration mild alteration alteration
alteration mild alteration alteration
mild alteration normal mild alieration
+ + +
+ * t

Parenthesis: total amount of injection
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sodium chloride shows no abnormal change.
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Fig. 2A Rabbit injectad with hyperonic sodium chloride solution
of 1-3 cc. The histological change is mild.

Fig. 3 Lungs do not show clear histological alteration.
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Fig. 2B Rabbit injected with hypertonic sodium chloride solu-

tion of 4-10 cc. The histological change is more severe than in

Fig. 2A. Glomerulus (large arrow) and proximal renal ubule (small

arrow) are degenerated. Distal renal tubule (arrowhead)is mildly
degenerated.

Table 2 Results of serum blood tests before and after TAI

mean range

LDH {1un} pre 460.3 182-800 |
post 428.2 182-893

ALP {1LiA) pre 249.9 134-362
post 240.4 134-383

Na (mEg/) pre 145.1 127-188
post 1476 133-164

K (mEg/) pre 2.3 25-4.1
post 3 2.0-4.3

Cl{mEg/) pre 104.5 86-150
post 109.9 D6-128

BUMN (myg/dl) pre 22.4 17-31
post 21.4 17-28

Cr pre D.&1 0.53-0.74
post 0.1 0.51-0.70
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Fig. 4 Ratio of histological change of the whole cut specimen
with injection of 7% hypertonic sodium chloride solution.
There is a significant difierence in histological change between
specimens injected with 3 cc and 4 cc.
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