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— Abstact—

These studies were induced experimental overhydration in Sprague-Dawley rats to find out
which of three widely used irrigating fluids is most strongly associated with survival and also
investigated the changes in electrolytes.

The survival and incidence of voiding was studied in 60 Sprague-Dawley rats after an intra-
peritoneal infusion of either 225, 250, 275 or 300ml/kg of glycine (15%), mannitol (5%) and
sorbitol (2.7%) plus mannitol (054%) over 15 minutes. Electrolyte changes was studied in 60
Sprague-Dawley rats after an intraperitoneal infusion of either 225, 250, 275 or 300 mi/kg of sorbitol
plus mannitol and in 5 Sprague-Dawley rats for control

Only fifteen percent of the Sprague-Dawley rats survived the mannitol solution, whereas the
overall survival rate after sorbitol plus mannitol was forty-five percent. The corresponding figure
for glycine was twenty percent. The serum sodium and chioride was maximally decreased at 6
hours after infusion of sorbitol plus mannitol and then nearly returned to the normal range at
24 hours. The creatinine was slightly increased at six hours and then returned to the normal
range at 24 hours.

In conclusion, this experimental study in the Sprague-Dalwey rats shows that sorbitol plus mannitol
is the safest solution among the three solutions. At six hours after infusion of this solution, serum
electrolyte changes were maximal ; serum sodium & chloride were decreased and serum creatinine
was increased, and at 24 hours, serum electrolyte values were nearly returned to the normal
range.
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MNEE FAYZ Mdste] 15% glycine , 5% ma-
nnitol 22| 3L 2.7% sorbitol plus 0.54% mannitol
FE&Ag 42 225 250, 275 12| 3L 300ml/kg S F

et
0z

o= 5 Y B FYst] & RIAFOR £

2545 (Table 1.

Table 1. Study protocol( I)

Irrigation fluid volume(ml/kg) No. of rat

15% Glycine 225 5
250 5
275 5
300 5

5% Mannitol 225 5
250 5
275 5
300 5

2.7% Sorbitol 225 5

plus 250 5

054% Mannitol ' 275 5
300 5

Study protocol(11) ¢l 1% study protocol( 1)e1A) 4]
79 #FFAE F PR AEC] 2 AFRAS
Aelsted 225, 250, 275 12]3l 300mlkg¥ o] ¥&
Aol 7 A AR R 27t 15 vt
22], & eortel ol Al 574 FAF F 1, 3,6 ATA
7t FollA 5 el dE RS9 deste A
T =AEH.

A3 dz2TE Yt sutg] BA7 IAH £
A=t 15% GlycineS Sigmarl A E, 5% ma-
nnitol> T gHFEAL AFE 183 27% sorbitol plus
054% mannitol& ZA FAF AFS AHESHAT
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St

F 2 MZEg09| H3 (Table 2)
A BEEL 15% glycine ©] 20%
(4/20), 5% mannitol ©] 15% (3/20), 2.7% sorbitol

plus 054% mannitol ©} 45% (9/20) & 2.7% sorbitol
plus 054% mannitol #7890 714 2 HEEE
Yo E=3 dFEd9 FUEFo] F/1EsE
WA Ho2 BEgo] HadPth

Table 2. Outcome of experiments with intraperitoneal
infusion of irrigating fluids over 15 minutes
in Sprague-Dalwey rats

Trrigation fluid Volume of irrigation fluid (ml/kg)

225 250 275 300

15% Glycine Survival 2 1 1 0
Death 3 4 4 5

5% Mannitol Survival 2 1 0 0
Death 3 4 5 5

2.7% Sorbitol  Survival 3 4 1 1
8%12% Mannitol  Death 2 1 4 4
2) BREY FQA Hj=R0| TE MESe)

3} (Table 3)

Ja‘ FYUA MfFo} AE LY BA A
H»p"] vl o] H3} 15% glycine, 5%
mannitol, 2.7% sorbitol plus 0.54% mannitol &Y o
sl AEgo] g gkou A8 9o+ ¢l
Aot

Table 3. Outcome of experiments with irrigating
fluids in Sprague-Dalwey rats depending on
whether they voided during the infusion

Trrigation fluid —Voiding Statistics
No Yes

15% Glycine Survival 0 4 0.067
Death 8 8

5% Mannitol Survival 1 2 0.65
Death 8 9

27% Sorbitol  Survival 6 3 0.76

plus

054% Mannitol Death 8 3

3) 2.7% sorbitol plus 0.54% mannitol ZHEEH Zo

% SN Hi5}(Table 4, 5)
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Table 4. 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. Cr{mg/dD) Na(meg/D) Ci{meg/D)

Control 5 0.64+ 0.05 146.56+ 2.48 10548+ 2.09
1 5 0.6+ 0.141 122.96+ 6.567 846+ 6.019

225 3 5 0.66+ 0270 1031+ 2791 6848+ 3.752

6 5 0.6+ 0.081 106.57+ 2.882 68.1% 6.027
24 3 0.2+ 0.06 127.83+ 20.202 9254412337

Sorbitol 2.7% 1 5 0.24+ 0207 1093+ 7.044 75.06+ 8.140
plus 250 3 5 05+0.2 99.7+ 8.06 7245+ 6210
Mannitol 0.54% 6 5 0.76+0.114 1086+ 12.304 6748+ 10.727
24 4 0.1+ 018 14725+ 1.347 106.6+ 1.816

1 5 048+ 0.228 12193+ 4.065 78.88+ 8.802

275 3 5 1064 0.541 110+ 5447 68.76t 6.116

6 5 11+03 99.73+ 5.248 59.94+ 3815

24 1 04+ 0.00 1395+ 0.00 103.3+ 0.00

1 5 098+ 0.294 12414+ 5449 792+ 7212

300 3 5 0.84+ 0423 111.38+ 8469 66.6+ 3479

6 5 0.83+0.25 109.2+ 19.054 716+ 17.777

24 1 0.3+ 0.00 1409+ 0.00 104+ 0.00

Table 5. Electrolyte values of the control group and the total sum of each volume grouop at lhr, 3hr, 6hr and

24hr
Groups Hr. No. Cr(mg/dD Na(meq/D) Cl{meq/D
Control 5 0.64+ 0.05 14656+ 248 10549+ 2.09
2.7% Sorbitol 20 0575+ 0.309 11281+ 6914 7944+ 3923
plus 20 0.765+ 0.241 10605+ 5518 69.07+ 2447
054% Mannitol 6 20 0.823+ 0.346 106.03+ 4.460 66.78+ 4.250
24 9 025+ 0.129 13887+ 8.09% 10161+ 6211

— 102 —



#xq9) &

(D Sodium

2.7% sorbitol plus 0.54% mannitol T
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(2) Chloride

Sodium®ll ™3t counter-iong] chloride
wglep 2 FFS e itk(Fig 2).
(3) Creatinine

2.7% sorbitol plus 0.54% mannitol &

sodium®|

e 7

HA]

L] oFo] F/FEFF creatinine? —7}£°T g
A& Ae Eh(Fig 3). FFREAY] FEGlo|
A ZA creatinine®] @YW stE Y F 1417 H—rﬂ
SF 27ed AIUA HF we FAE Yeh)
3L 2441 7F o] F AAAH N ZE 3] A
110
100 AN Zzé
g 9 —~225ml/fk
13 \\\ // ~2somitka
- 80 4// ~—275ml/kg
-§ 70 _ - - 300ml/kg
60

50

Figure 1. These graphs illustrate changes of serum
sodium of each group according to of in-
fused 2.7% sorbitol plus 0.54% mannitol
solution.

F449 29 F &g W
110
100 &\\ /
= ’
§ 90 x / ~225mi/kg
< 80 / -~ 250ml/kg
¥ \%_\ /// —~275mifkg
% 70 \"\ﬁ(/ —~-300ml/kg
60
50 —— . — -
0 1hr 3hr 6hr 24hr
‘Figure 2. These graphs illustrate changes of serum
chloride of each group according to of in-
fused 2.7% sorbitol plus 0.54% mannitol
solution.
1.2 :
; I\
g
gos L ~—226ml/kg
% 0.6 \\ ~250mli/kg
I \\\\ ~275mlfkg
§ 0.4 | -+-300ml/kg
5 \/ \
0.2 N
0 — -
0 1he 3hr 6hr 24hr

Figure 3. These graphs illustrate changes of serum
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creatinine of each group according to of
infused 2.7% sorhitol plus 0.54% mannitol
solution.
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