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EFFECT OF STORAGE CONDITIONS ON THE MORPHOLOGICAL
PRESERVATION OF RABBIT KIDNEY AND LIVER TISSUES

Ambereen A Imran, Munazza Hasan, Saeed Akhter Khan and Naseer Ahmed Chaudrhy

Objective: To see the effect of different solutions and storage temperature on morphological
preservation of rabbit kidney and liver tissues.

Material and Methods: In this experimental study, rabbit kidney and liver slices were stored in
Ringer Lactate, Euro Collins and University of Wisconsin solutions (UW solution), for various
fixed time intervals. The three solutions were tried at room temperature as well as at 0-4°C.
Morphological preservation was assessed by a semi quantitative method.

Results: Adequate morphological preservation of both tissues was obtained in all solutions at
room temperature for the first 24 hours. Lowering of storage temperature to 0-4°C was highly
beneficial to both tissues in all solutions. UW solution is more effective for liver tissue
preservation.

Conclusion: Anyone of the solutions may be used at room temperature, for preservation of
tissue to be submitted for immuno-histochemistry for the first 24 hours. If prolonged storage is
required, lowering of temperature is recommended.
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Introduction

Tissue preservation is a major concern in histo-
pathological studies. Formalin has long been used as
a “routine” tissue preservative and a fixative, but it
has numerous drawbacks, the most troublesome of
which is its masking of antigenic sites. This
interferes with subsequent immuno-histochemical
procedures. So the development of alternative
preservation techniques is an ongoing challenge to
the histopathologist.’

Fortunately histopathologists are not alone in their
efforts to achieve tissue preservation. Transplant
surgeons are also on a lookout for solutions which
would give optimal organ preservation. This would
reduce the constraints on time which could be
allowed to elapse between organ procurement and
its re-implantation.*

Ringer lactate, Euro Collins solution (EC solution)
and University of Wisconsin solution (UW solution)
are the most widely used organ preservation
solutions.””” Ringer lactate was amongst the earliest
solutions tried.” Tater, EC solution was developed
which vastly improved the outlook for the kidney,
but unfortunately did not benefit liver preservation.’
After further extensive research, UW solution was
developed at the University of Wisconsin. It was a
complex multi component solution and provided
markedly enhanced preservation of several organs
especially liver and pancreas. "’

Another factor found to be significant in tissue and
organ storage was the storage temperature.
Hypothermic preservation, short of freezing, gave
promising results. "

In this study an attempt has been made to compare
the morphological preservation of rabbit kidney and
liver tissue in the three above mentioned solutions,
both at room temperature and at 0-4°C. The aim was
to study the effect of storage conditions on
morphological preservation of these tissues and help
to determine pragmatic choices made on grounds of
costand logistics.

Material and Methods

Rabbits were sacrificed and their kidneys as well as
livers were sliced. These slices, 3-4 mm thick, were
preserved in three different solutions at room
temperature as well as in hypothermic conditions.
The solutions were Ringer lactate, EC solution and
UW solution. Ringer lactate was purchased from
Medisol®, while EC solution was prepared after
Abebe et al” and UW solution was prepared after
Baatard et al' immediately prior to use. The storage
temperature was kept around 25°C for the room
temperature groups and at 0-4°C for the hypothermic
groups (Table 1).

Tissue slices were removed at various fixed time
intervals (0 hr, 12 hr, 24 hr, 36 hr, 48 hr, 72 hr, and 96
hr) and processed routinely. Six tissue slices were
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included in each group.

Sections were stained with haematoxylin and eosin.
Morphological preservation was assessed by a semi
quantitative method and expressed in percentage.’
The 0 hr sections served as a control for each group.
Observations were recorded by two independent
observers. The results were then compared using
paired student's t test and slope test.

Results

Satisfactory morphological preservation of both
tissues was seen in all solutions at both temperatures
for the first 24 hours. Thereafter, the temperature of
0-4° C gave a significantly better preservation. UW

Table-1: Details of storage conditions

Group Solution Temperature

A Ringer Lactate Room temperature
B Ringer Lactate 0-4°C

C EC Solution Room temperature
D EC Solution 0-4°C

E UW Solution Room temperature
F UW Solution 0-4°C

solution was found to give better liver preservation at
both temperatures, compared with the other two
solutions (Table 2).

Table-2: The effect of lowering of temperature on morphological preservation of rabbit kidney and liver tissues

Tissue Group Percentage presevation Slope p value
At 24 hrs At 48 hrs At 96 hrs
Kidney A 65 45 19 -0.83 p=0.0000
B 99 99 95 -0.04
Liver A 83 40 15 -0.97 P=0.0011
B 93 83 65 -0.35
Kidney C 95 53 18 -0.98 P=0.0000
D 97 93 88 -0.12
Liver C 85 40 15 -0.98 P=0.0018
D 94 77 60 -0.42
Kidney E 94 70 64 -0.39 P=0.0312
F 93 85 80 -0.21
Liver E 96 75 40 -0.61 P=0.0093
F 93 80 65 -0.38
Discussion Improved preservation of tissues at lower

The current boundaties of tissue preservation have
been setin an era of formalin fixation. The dire need
of abetter tissue preservation medium is obvious to
anyone involved in immunohistochemistry and
enzyme histochemistry.” Encouraging results were
obtained in the current study.

The results showed that if the tissue to be subjected
to immunohistochemistry can be transported to a
referral centre within 24 hours, Ringer lactate at
room temperature can give an adequate degree of
preservation. Despite its simple composition Ringer
lactate has shown acceptable degree of preservation
in other studies.”If transport involves a longer
duration of time, lowering the temperature to 0-4° C
would be helpful in preserving morphology.

temperature is borne out by other studies."’

This happens because all enzyme activity is
temperature dependent. Cooling diminishes
metabolic activity, curtails oxygen demand and slows
deterioration of energy stores. Also oxygen is more
soluble at lower temperatures, allowing that dissolved
in surrounding fluid to be utilized better. ™"

However, a few studies have suggested that a higher
storage temperature of 10° C is better for
preservation of endothelial cells.”

Another point that deserves mention is that we live in
a hot country. Our environmental temperature may
soar above 50° C. The temperature in our study was
kept at 25° C. The environmental temperature must
be kept in mind while deciding whether or not to use
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this tool of hypothermia.

The results also show that liver tissue has an
unmistakable preference for UW solution. This
superiority of UW solution in liver preservation is
well established.” With its components “designed”
and “tailored” to cater to the need of the hepatocyte,
UW solution remains a solution of choice for liver
preservation. The only obstacles to its more
widespread use are its high cost, reduced availability
and limited shelf life.”

In conclusion, Ringer lactate at 0-4°C is the best

option for renal tissue preservation. Liver tissue
would fare better if stored in UW solution. The
maintenance of a temperatute of 0-4°C is an
important tool in improving preservation of both
tissues in all solutions.

Department of Pathology

Postgradnate Medical Institute, Lahore
thesculapio@hotmail.com
www.sims.edu.pk/esculapio.com

References

1. Bertheau P, Cazals-Hatem D,

Meignin V, de Roquancourt A,
Verola O, Lesourd A. Variability

Current Opinion in Organ
Transplantation 200813(2):148-
154.

28

Karam G, Cantarovich D,
Hourmant M. Prospective
randomized comparison of

of immuno-histochemical 7. Imran AA, Khan SA, Chaudrhy University of Wisconsin and UW-
reactivity on stored paraffin NA, Tayyib M. Role of anti modified lacking hydro-ethyl
slides. J Clin Pathol 1998; 51: microbial agents in delaying starch cold storage solutions in
370-4. changes of autolysis. Ann King kidney trans-plantation.
. Imran AA, Khan SA, Chaudhry Edward Med Coll 2006; 12: 394- Transplantation 1993;1: 31-5.
NA, Hasan M, Tayyib M. 5. 15. Gulec B, Coskun K, Yigitler C,
Morphological evaluation of 8. Benichou ], Halgrimson CG, Yigit T, Aydin A, Oner K.
rabbit renal tissues preserved in Weal R, Koep 1J, Starzl TE. Ischaemia-reperfusion injury in
Ringer Lactate, Euro Collins and Canine and human liver the liver during renal
University of Wisconsin preservation upto 6 to 18 hours transplantation: does perfusion
solutions. Biomedica 2002; 21-6. by cold infusion. Transplantation solution play a role? Transplant
. Kiernan JA. Preservation and 1977;6: 407-11. Proc 2008; 40: 59-62.
retrieval of antigens for 9. Collins GM, Bravo-Shugarman  16. Fuller BJ, Lee CY. Hypothermic
immunohistochemistry; M, Terasaki PI. Kidney perfusion preservation: the future
method and mechanisms.1. preservation for transportation. of organ preservation revisited?
Effects of formaldehyde Initial perfusion and 30-hours ice Cryobiol 2007; 54: 129-45.
fixation. The Cutting Edge storage. Lancet 1969;1i: 1219-22. 17. Mangus RS, Tector AJ, Fridell JA,
2005;1: 5-9. 10. Belzer FO, Southard JH. Kazimi M, Hollinger E, Vianna
. Maathuis MH, Ottens PJ, Principles of solid organ RM. Comparison of histidine-
vanGoor H, Zwaagstra [], preservation by cold storage. tryptophan-keto-glutarate
Wiersema-Buist ], Schuurs TA et Transplantation 1988;4: 673-6. solution and University of
al. Static cold storage pres-  11. StPeter SD, Imber CJ, Friend PJ. Wisconsin solution in intestinal
ervation of ischemically Liver and kidney preservation by and multi visceral transplantation.
damaged kidneys.;a comparison petfusion. Lancet  2002; 359 Transplantation 2008 Jul
between IGL-1 and UW (9306) : 604-13. 27;86(2):298-302.
solution. Transpl Int 2008; 21~ 12. Bahde R, Palmes D, Gemsa O, 18. Ozeki T, Kwon MH, Gu ],
(5):473-82 Minin E, Stratmann U, de Groot Collins MJ, Brassil JM, Miller MB
. Mangus RS, Fridell JA, Vianna H et al. Attenuated cold storage et al. Heart preservation using
RM, Milgrom MA, Chestovich injury of rat livers using a continuous ex vivo perfusion
P, Chihara RK et al. Comparison modified HTK solution. ] Surg improves viability and functional
of histidine-tryptophan-keto- Res 2008; 146(1):49-56. recovery. Circ ] 2007; 71(1):153-
glutarate solution and University 13, Abebe W, Cavallari N, Agrawal 9.
of Wisconsin solution in DK, Rowley J, Thorpe PE, 19. Pylawka TK, Virdi AS, Cole B],
extended criteria liver donors. Hunter W]J. Functional and Williams JM. Reversal of
Liver Transpl 2008 Mar;14 morphological assessment of rat suppressed metabolism in
(3):365-73. aorta stored in University of prolonged cold preserved
. Guarrera, James V, Karim, Niaz Wisconsin and Euro Collins cartilage. ] Orthop Res 2008; 26
A. Liver preservation: is there solutions. Transplantation 1993; (2):247-54.
anything new vyet?. Organ 4:808-16. 20. Zieger MA, Gupta MP.
preservation and procurement .  14. Baatard R, Pradier F, Dantal ],



21.

Endothelial cell preservation at 10
degrees C minimizes catalytic
iron, oxidative stress and cold
induced injury. Cell Transplant
2006; 15:499-510.

Ahmad N, Pratt JR, Potts D],
Lodge JP. Comparative efficacy

22.

of renal preservation solutions to
limit functional impairment after
warm ischemic injury. Kidney Int
20006; 69(5):884-93.

Abe T, Lynch SV, Balderson GA,
Pragalathan S, Pillay PS, Wall DR
et al. Comparison of FEuro-

Picture Quiz

Please examine this x-ray carefully and answer following questions.
What abnormality do you see on this x-ray chest?

What physical findings may be presentin this case?

What may be the complications?

How will you treat this patient?

1.

2.
3.
4

See answer on page 47
£
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