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Histopathologic Alteration of Lung and Kidney after Intraperitoneal
Infusion of 2.7% Sotbitol Plus 0.54% Mannitol in the Rats

Joong Won Woo, Chang Kyu Lee, Hyun Yul Rhew

Department of Urology, Kosin University College of Medicine, Pusan, Korea

———— Abstract

Background The purpose of this study was to see the serum electrolyte changes and histologic alteration in organs after
experimentally induced water intoxication in the rats. Methods 2.7% sorbitol plus 0.54% mannitol solution was infused into
the peritoneum of 80 Sprague-Dawley rats by each amounts of 225, 250, 275 or 300ml/kg. Those rats were sacrificed at 1,
3, 6, 24 hours after intraperitoneal infusion, and then we compared the serum electrolyte changes and histologic alteration in
lung and kidney according to each times. Results The serum sodium and chloride were maximally decreased at 6 hours after
infusion of sorbitol plus mannitol and then nearly returned to the normal range at 24 hours after infusion. The lungs showed
mononuclear cell infiltrations. The kidneys showed hemorrhages, capillary congestions, tubular atrophy in renal cortex and
corticomedullary junction regardless of infusion amount and time. And these changes in the lung and kidney persisted after
24 hours. Conclusions In this experimental study of water intoxication using rats, the serological changes returned to nearly
normal ranges at 24 hours, but histopathologic changes in the lung and kidney persisted to 24 hours after infusion.
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Table 1. Time interval and infusion amount of 2.7% sorbitol
plus 0.54% mannitol solution

Volume(ml/kg) 225 250 275 300
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Table 2. Electrolyte values of the control group and each group according to the amount of infused 2.7% sorbitol plus 0.54%

mannitol solution

Groups Volume(ml/kg) Hr. No. Na(MEq/L) CI(MEq/L)
Control 5 146.56+ 2.48 10548+ 2.09
1 5 122.96 % 6.567 84.60+ 6.019
225 3 5 103.10+ 2.791 63.48+ 3.752
6 5 106.57+ 2.882 68.10+ 6.027
24 3 127.834+20.202 2.54+12.337
Sorbitol 2.7% 1 5 109.30+ 7.044 75.06+ 8.140
plus 250 3 5 99.70£ 8.060 7245+ 6210
Mannitol 0.54% 6 5 108.60+12.304 67.48 10727
24 4 14725+ 1347 106.60x 1.816
275 1 5 121.93+ 4065 78.88+ 8.802
3 5 99 70+ 8.060 7245+ 6.210
6 5 99.73 % 5.248 59.94+ 3815
24 1 139.50+ 0.00 103.30+ 0.00
300 1 5 124,14+ 5.449 7920+ 7212
3 5 111.38+ 8.469 66,60+ 3.479
6 5 109.20+19.054 71.60+17.777
24 1 14090+ 0.00 104.00x 0.00
Table 3. Electrolyte values of the control group and the total FAg o] /T FE 7 9o Z71EE T HE )
'sum of 'each volTJrne group fifter 1hr, 3hr, .6hr and 24 hr of ZF3 v aE)A Sord o g e ksl Bl sl xjo
mtrap'erltoneal infusion with 2.7% sorbitol plus 0.54% = g ou MRS aze] Bla Azo] B oA
mannitol 1o my ot
e o7 o}
Groups Hr. No. Na(MEgL) CI(MEq/L) e m
Control 5 146562480 10549+2.090 - 5 =
. 4) B /ﬂzl—o A ARY.S) ﬁ
1 20 1128146914 79.44+3923 )_ 19er ;j A% s ) )
2.7% Sorbitol plus 3 20 106.05+5518  69.07+2.447 delde FHZFF Az BAgle] EFe] H&
0.54% Mannitol 6 20 106034460 66.78+4.250 o] BAE o Z9aFo] 300 mikedl 7o) 24417
24 9 138.87+8095 101.61%6.221 O — S =
FollE Az 8470 Tty o Yeg i (Fig,
110
£ ¥ F sodiume #FEA 1A7F 3HE 4 s) 100 \ //é
AFG S 647 F A1 B $1E R ol F S v
B3} F7180] 4N % AS A4 HLagn &L N\ /4
2) Chloride g 70 =/
Sodiume®} ™) counter-ion§l chloride:= sodiume) 60
soh 2e PHe ehisitke 2) 50 S
0 1hr 3hr ehr 24hr
3) 874 2 FANY F7] 2 S §obx ws) - 225mi/kg
EESYEER FRES SEREE Y = 250mifkg
N B ~ 275mi/kg
SAdol e Aot A ARFUR] HAo] & —~ 300mi/kg
F TEel 4% 28 J|FE Jedoy, AyE _
M thzd] " %o o= Qo) mE By Fig. 1. Changes of serum sodium of each group according to
N ﬂeo‘n _ 0104;1 intraperitoneal infusion with 2.7% sorbitol plus 0.54%
14 FrEA 28 93 #F45] dion mannitol solution,



113, 2000

A A15H

m@mm O N el T T B G B
.m.r.m uaﬂurmdrwm_c‘_d.AawUmw%mMoﬂn%%
- % 54 THE T o O N Ly mw X
& E S MR I = ﬂ_rmxﬂéwjl io»oA
ERE T oo DT e IR o
c8 g~ M@@a&ﬂy wﬂ ,Eolmﬁa_a
e EE g TR P L sie oy w &
m..mnmv.m AW.ﬂ_zfﬁoﬂmaa_%xqae%ﬁﬁow&&Eev
= — ol = f
fg 8 AR R
2EEE LR AT @ omw gowmg®
@ - .WHI ~ = pne —
%3 g8 = W%%W%@@%%%H%Mq
mmmm mﬂmozumﬂmaﬁﬁﬁﬂo}mez_ov%qmmmm
g5 %8 pa P Aer TERTL (BERG
Q 9 o T X % To & —
55 g R T A
8 — _ I
B =g mﬁmowrﬁ&-ﬁoﬂ}:.*a@__%,mo ~ % °
.mgammv/ o_,_v_nw‘cl o WH]JLO on#dlﬂpdﬂ ,\m)ﬂ_OI‘mﬁL_L
m Mo O z_o HT lu _.E mo o EE o iy Eo o= lu o T ‘Ur.
zE< Fromoa ir 25 W 2o dB%g
2w 9 s =y ﬁo [ R oA o o e RO o < & o
ENZ2Ey oLl T E e XDy e WA Ly e
<3 EE o LA aRde o me S pg o
ol B2 ~ MW W E O TR U E N oo T LR
© 8558 ™ TWITOREL ABEIPD SO
g888
e T R}
== S —-_ —
5568 25 ) R
N DK S o g 2 zezeldwi
NNNOM = o QQ o
bdtt i ° 3 By w o
£ g 2 g = @
RN B o < g o . T
/” g 5 @ E Qmﬁuﬂmﬁa
& 5 n o A
ﬁ%m g 2 mm M%%ﬁ
o i TR
= R 9 o, L3 q‘#
g § 0 T o D
- .muh M...m %w%%mu
4 £ L = ~ "o
S g E o o MTWQ.;T
=] y
mn Z < Eﬂy“_f
r..m :.OLg\) & LL.\_Im_wﬂ
- %.m Smmvu Q#cmAl“Im.A,wau
\ 1 £ 58 g I e
\ 8~ B 5 Gl
ma&.m ) £3) R for
£ g g 2 o b b
g8 5 3 S - T K o N
%.t.l. Mal\ I~
= 9 a X N
o .W..t X ] N.umﬂll
© © o o o 9 Q N5 ™ & 5 Koy
- 0 ®© ®© K © W0 o B B = - @
- - i £ & i & & S

(i/baw) spuoyo

a)
=

|, 3% mannitol, 2.5-4% glucose

glycine, 2% mannito

_10_

]

1

-
e

[e]

=

ol A

el
3 (microvacole)

300 ml/kg

3L

o]
A&

]

F

154

]

[#]
H

L
el

XEI

X

A

A7V} Z7 9] A TH(Fig. 6).

H

i

[e]
o

5
e

AA
st tH(Fig. 5). 1€
6A17F

7+ %ol

e}

<)



2

WA B7h)) 2.7% Sorbitol Plus 0.54% Mannitol FYE #l A4e] Wz gt M}

S

Fig. 5. The histologic sections of the kidney after 1 hour (A)
and 24 hours (B) infused 225ml/kg group show focal tubular
atrophy (closed arrow) and capillary congestion (open arrow)
at corticomedullary junction (A), and more severe cortical
congestion (B) HH&E, x 200).

Fig. 6. The histologic sections of the kidney after 6 hours
(A) and 24 hours (B) infused 300ml/kg group show
abundant cytoplasmic microvacuoles at renal tubules (A), and
macrovaculoes (B) (H&E. x400).
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