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SUMMARY

The present study was carried out to investigate the relationship
between normal -chemical constituent of donkey's serum and that
of both agueous and vitreous humour in the same animals. Analysis
included sodium, potassium, chloride, calcium, phosphorus, uric acid,
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urea nitrogen, total proteins, glucos2, ASAT, ALAT and acid phos-
phatase in the three biological fluids. Results indicated a highly
significant correlation between levels of chemical constituent in
serum, aqueous and vitreous humour.

INTRODUCTION

Metabolic disorder and poisonous cases are difficuit or impossible for pathologist
or toxicologist to be diagnosed due to advanced autolysis of absence of specific lesions.
This is particularly a problem in cases of sudden or un observed death which frequently
occurs. In these situation ante-mortem serum chemical values can be useful but are
often unavailable (CANTOR, et al. 1989).

Moreover, postmortem blood undergoes rapid chemical changes or contamination.
Agqueous or vitreous humour of the eye, on the other hand, has been found to retain
some of its chemical values for a relatively long time after death, either in man
or other species of animal under numerous type of diseases (COE, 1969 & 1972; PALMER,
et al. 1985; LINCOLN and LANE, 1985 a).

in a recent study dealing with aqueous or vitreous humour of the eye, IBRAHIM,
et al. (1991) and IBRAHIM & SHEHATA (1992) reported that both fluids contain various
cations, proteins, urea nitrogen and some enzymes namely acid phosphatase, ALAL
and ASAT. These constituents proved to be stable over 120 hrs. post-mortem with
the exception of potassium and Acid phosphatase enzyme which showed relatively
gradual elevation by time of death.

Lack of information on other constituents in donkeys encouraged the authours
to present this work beginning firstly with a comparative evaluation of the chemical
composition of Aq. & Vit.humour in correlation with their respective concentration
in the blood of donkeys; these basic data may be of a further help in the field of
forensic medicine & toxicology.

MATERIAL and METHODS

Twenty male donkeys between 4 to B years old, belonging to experimental
animals of the dept. of surgery, Faculty of Veterinary Medicine, Assiut University
were used in this study.

Blood samples from each examined animal were collected from jugular vein.
The blood samples were left for clotting and then centrifuged at 3000 rpm for 5
minutes for obtaining serum.

Paracentesises of anterior and posterior chamber of the eye were performed
for obtaining aqueous and vitreous humour respectively. The fluid was aspirated, using
a 26-gauge (for aqueous humour) and 22-gauge (for vitreous humour), 2.5 cm needle
and two-3 ml syringes connected to 3 way stopcock. The animals used in this experi-
ment were free of clinical ocular abnormalities.
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The paracentesis was performed under control of physical restraint and topical
eye instillation of local analgesic (1% novasine).

For obtaining the vitreous humour, the needle was inserted through the sclera
about 0.3 cm caudal to the limbus {corneo-scleral junction). The needle is directed
ventrally and slightly caudally for about one cm to avoid the lens. Once the needle
was in proper position, approximately one ml of vitreous humour was slowly aspirated
with one syring.

For obtaining the aqueous humour, the needle was inserted cranial to the limbus.
Once the tip of the needle centered over the pupil, most of the aquous humour was
slowly aspirated with one syring. After aspiration of each humour, the 3-way stopcock
was redirected and the exact volume of sterile normal saline solution was then injected
to replace the aspirated fluid using the other syring.

Biochemical analysis of serum, aqueous and vitreous humour samples for potassium
and sodium content were estimated by using flame photometer (corning 400), while
chloride levels were determined, by corning chloride-meter 925. Uric acid and urea
nitrogen were estimated after VARLEY (1975) and CHANEY and MARBACH (1962)
respectively. Total proteins, calcium, inorganic phosphorus and glucose were determined
according to the methods of WEICHSELBAUM (1946); GINDLER and KING (1972);
GOLDENBERG (1966), respectively. Aspartic aminotransferse (ASAT) and alanine amino-
transferase (ALAT) were determined using test kits supplied by Bio-Merieux / Bains
/ France, following the method of REITMAN and FRANKEL (1957). Acid phosphatase
was estimated using test kits after KIND and KING (1954).

Multible correlation was made by the programing system in computer center
of Assiut University.*

RESULTS

Results of inorganic constituents (potassium, sodium, chloride, phosphorous and
calcium) of aqueous, vitreous humour and serum were recorded in table (1). Correlation
coefficient of the three fluids were recorded in table (2).

Glucose, total proteins, uric acid and urea nitrogen as organic constituent con-
centration were recorded in table (3), and the correlation coefficient of the aqueous,
vitreous and serum in the same animal were recorded in table (4).

Enzymatic activities of acid phosphatase, ALAT and ASAT of the three fluids
were shown in table (5). The correlation coefficient recorded in table (6).

DISCUSSION - LN O 4P W R R TOT £ 0k

The results of the present investigation revealed that the content of different
substance in aqueous, vitreous humour and serum were variable. These specific differen-
ces between the composition of aqueous, vitreous humour suggest a blood-retinal

#*: According to PC. State, 1985, the University of Georgia, Athens, Georgia, U.S.A.
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or a blood-vitreal barrier with selective properties similar to the blood-brain barrier
(BLEEKER, et al. 1968 and GUNHA-VAZ, 1966).

The obtained results of inorganic constituents revealed that sodium, potassium
and chloride levels in both agqueous and vitreous were higher than those present in
serum. The direct passage of sodium toward the blood seems to be limited by a mem-
brane of quite low permeability (REDDY and KINSEY, 1960).

The available literature lacks accurate knowledge about the mechanism of
passage of these various substances between serum and both fluids under normal
physiological conditions. It seem that there is a species differences concerning this
matter. An example can be offered related to cat & rabbit where chloride is specially
low in the aqueous humour and is associated in some way with a high bicarbonate
concentration. In man and other primates the distribution ratio of chloride and bic-
arbonate is the reverse of that in the cat and rabbit (GLOOR, 1973). According to
BITO and DAVSON (1964) an active carrier mechanism in the ciliary epithelium brings
the potassium concentration in the posterior chamber to higher level than the plasma.
On the other side calcium and phosphate contents of aqueous and vitreous humour
were lower than their levels in serum. The low level of phosphate in the vitreous
compared to that in the agueous was previously recorded by ALDER (1975). Much
less phosphate penetrates into the vitreous than into the anterior chamber As demonst-
rated by autoradiographic techniques the portal of entrance is the anterior vitreous
bordering the ciliary body (CHRISTIANSSON and PALM, 1954). Regarding the agueous
and vitreous humour calcium and phosphorous, it is obvious that their concentration
is rather lower than the level in blood (SOLIMAN and EL-AMROUSI, 1966).

The concentration of organic constituents (glucose, total proteins, uric acid
and urea vitrogen) were found to lower in the aqueous and vitreous humour of donkey
rather than in serum. Glucose diffuses into the vitreous across all its surrounding tissues.
Its penetration into the vitreous is slower than into the aqueous (ADLER, 1975).
The concentration of sugar was found to be lower in the aqueous humour of camels
rather than in blood (SOLIMAN and EL-AMROUSI, 1966). There are two explanations
for such a finding; either some of the sugar is held back in the blood stream and
can not reach the anterior chamber (ADLER, 1953), or by its utilization and consum-
ption by the surrounding tissues.

The low level of total proteins in both aqueous and vitreous humour recorded
in our study related to serum is supported by the opinion of BALAZS (1960). The
auther stated that blood vitreal barrier is quite effecient in dealing with soluble protei-
ns, as the penetration rate of blood protein and haemoglobin is very low.

The obtained results of ui2a nitrogen were similar to that of ADLERS (1975)
where urea content in agueous and vitreous is lower than in the plasma.

The results of enzymatic activities (ACPH, ALAT and ASAT) showed lower
levels in aqueous and vitreous humour rather than in serum. These records were pre-
viously reported by IBRAHIM, et al. (1991).
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The statistical analysis of data (tables, 2, 4, &) revealed a significant carrelation
between serum and either aqueous and vitreous for all inorganic and organic contents
and enzymatic activities except sodium.

The above examples clear that the penetration rate of the tested constituents
varies between animals and more variations are expected under the infleunce of toxic
substances or other causes (diseases) inducing death. This needs, in our opinion, further
seperate detailed study on the action of currently famous toxic substances on the
rate of pentration levels and distribution of constituents of both fluids. Degree of
changes of these barriers must be taken in consideration.

REFERENCES

Adler, FH. (1953): Physiology of the eye clinical application Edited by Moses 1st ed.
The C.V. Mosby Company Suintlouis, 200-250.

Adler, FH. (1975): Physiology of the eye clinical application, Edited by Moses 6th.
The C.V. Mosby Company Saint Louis, 252-274.

Balazs, E.A. (1960): Physiology of the vitreous body. In Schepens, C.., editor; Impor-
tance of the vitreous body in retina surgery with special emphasis on reoperat-
ions, st. Louis, the C.V. Mosby Co.

Bito, L.Z. and Davson, H. (1964): Steady state concentrations of potassium in ocular
fluids, Exp. Eye Res., 3: 283-297.

Bleeker, G.M.; Van Haeringen, N.l; Maas, E.R. and Glasius, E. (1968): Slective properties
of the vitreous barrier, Exp. Eye Res., 7: 37-46.

Chaney, A.L. and Marbach, E.P. (1962): Determination of blood urea by the urease
hypochlorite method. Clin. Chem., 8: 130-132.

Christiansson, J. and Palm, E. (1954): The exchange of substances in the anterior
part of the vitreous body, bordering upon the Lens, Acta ophthalmol., 32: 197-212.

Coe, 1.l (1969): Post mortem chemistries on human vitreous humor, Am. J. Clin. Path.,
51: 741-50.

Coe, J.I. (1972): Use of chemical determinations on vitreous humor in forensic pathology.
J. forensic sci., 17: 541-564.

Duke-Elder, S. (1968): The aqueous humor in "Physiology of the eye". Vol. IV of system
of Ophthalmology, pp. 34-63, St. Louis, G. Mosby Co.

Gindler, F.M. and King, J.D. (1972): Rapid colorimetric determination of Calcium in
Biological fluid with thymol biue, Am. J. Clin. Path., 28: 376-381.

Gunha-Vaz, J.G. (1966): Studies on the permeability of the blood retinal barrier. Il
Breakdown of the blood retinal barrier by injury, Br. J. Ophthalmol., 50: 454-462.

Goldenberg, H. and Fernandez, A. (1966): A simplified methods for the estimation
of inorganic phospharus in body . fluids. Clin. Chem, 12: 871-882. i -

Graymore, C.N. (1970): Biochemistry of the eye. 1st ed. New York Academic Press,
pp. 431-473,

Ibrahim, Th.A; Shehata, A.; Seddek, A.Sh. and Abdel-Nasser, M. (1991): Aqueous and
vitreous humoar analysis as a diagnostic aid for postmortem timing. Assiut Vet.
Med. J., Vol. 25, No. 50, 140-150.

Assiut Vet.Med.)., Vol.27, No. 54, July 1992.




206

TH. A. IBRAHIM et al.

lbrahim, Th.A. and Shehata, A. (1991): Evaluation of agqueous and vitreous humor fluids
analysis in uraemia. A clinical Case, Assiut Vet. Med. J, 25, No. 50: 236-238.

Kind, RR. and King, A. (1954): Determination of serum acid phosphatase, J. Clin.
Path., 7: 722-725.

Lincoln, S.D. and Lane, V.M. (1985 a): Post mortem chemical analysis of VitTeous
humor as a diagnostic aid in cattle. Modern Vet. Pract., 66: BB3-B86.

Reddy, D.V.N. and Kinsey, V.E. (1960): Composition of the vitreous humor in relation
to that of plasma and aqueous humors. Arch. Ophthaimol., 63: 715-720.

Reitman, S. and Frankel, S. (1957): Colorimetric determination of GOT and GPT activity
in the serum. Am. J. Clin. Path., 28: 56-60.

Soliman, M.K. and El-Amrousi, S. (1966): Biochemical changes in camel's Agueous
and vitreous humor during foetal development, the U.A.R. J. of physi. Sci.,
Vol. 2: 87-100.

Trinder, P. (1969): Enzymatic determination of glucose. Ann. Clinc. Bioshem., 6: 24-32.

Palmer, D.Gs Ossent, F. Suter, M.M. and Lutz, H. (1985): Postmortem urea levels
in aqueous humor as a reliable indicator of ante mortem ureamia. Vet. Rec.,
116: 411-412.

Varley, H. (1975): Practical Clinical Biochemistry. &4th ed. William Heieman, Medical
Book LTD. London, pp. 256-290.

Weichselbaum, P.E. (1946): Determination of total protein. Am. J. Clin. Path,, 16t

40-48.
Table (1)
Concentraticn of Na, K, Ca, C1 & phosphate (mmol/kg H20)
in aqueous, vitreous homours fluids and serum of donkey
Samples Sodium Potassium Chloride Calcium Phosphate
Mean+S.E. 13&.680_4;1.28 5.!45:0.17 99.901_1.0& 10.02x 0.21 2.16:0.11
Serum
Min. - Max. 128.80 -140.0 4.50-6.70 94.00-106.00 8.99-10.80 1.68-2.75
MeansS.E. 151,33 +3.34 7.06+0.32  120.7021.36 7.62:0.11 1.00+0.09
Agueous
s Min. - Max. 126.00 -165.60 6.10-9.70 114.00-124.00 7.20-8.15 0.61=1.484
Mean+S.E. 143.94 +1.33 6.42:0.26  112.60+1.03 7.32:0.12 0.63+0.07
- 3 0.21-0.93

Min. - Max. 137.20 -151.20 5.80-8.50 107.00-116.00 6.60-7.85
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Table (2)
Correlation coefficient/probability RHO=0 of Na, K, Ca, Cl & phosphate

Samples Sodium Potassium Chloride Calcium Phosphate
correlation

between P< pP< P< P< P<
1and 2 0.4'38 g.205 0.211 0.0002 0.912 0.0002 0.865 0.0012 0.964 10-4
1 and 3 0.118 0.745 0.926 0.0001 0.926 0.0001 0.869 0.001 0.923 10-4
2 and 3 0.598 0.068 0.933 0.0001 0.933 0.0001 0.878 0.001 0.960 10-4
1 : Serum S.E. : Standard errors.
2 : Agueous P : Significant at probability

3 : Vitreous

Table (3)
Concentration of glucose, total proteins uric acid & urea nitrogen
(mg/100 ml Hzﬂ) of agqueous, vitreous humours fluide amd serum of donkey

Samples Glucose Total protein Uric acid Urea nitrogen
Mean+S.E. 52.50+ 1.31 110.20+ 4.13 15.41+ 1.14 17.89+ 1.60
Serum
Min. - Max. 45 - 57 86 - 130 10.00-20.20 8.50-22.80
Mean+S.E. 47.31+ 1.26 9.75+ 0.70 10.80+ 0.72 12.32+ 0.78
Agueous

Min. - Max.  40.50-53.80 6.00-14.00 6.90-14.23 7.66-15.40

Mean+S.E. 44.70+ 1.13 7.67+ 0.53 7.75+ 0.83 14.80+ 1.22
Vitreous

Min, - Max. 38.00-49.00 4.60-11.00 3.63-12.36 10.22-22.04
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Table (4)

uric acid & urea nitrogen

t/probability RHO=0 of glucose, total proteins

Samples Glucose Total protein Uric acid Urea nitrogen
correlation "
between P< P< B <
1 and 2 0.9s58 10-4 0.936 10.4 0.696 0.025, 0.909 0.00C3
1and 3 0573 10-4 0.%00 0.0004 0.3 0.051 D.692 0.027
2 and 3 0.970 10-4 0.938 10-4 0.766 0.009 0.715 0.020
1 : Serum S.E. : Standard errors.
2 : Agueous P : Significant at probability
3+ Vitreous
Table (5)
Activity of acid phosphatase, ALAT & ASAT (U.L) of aqueous,
vitreous humours fluid and serum of donkey
Samples Acid phosphatase ALAT ASAT
Means+S.E. 253.17+ 6.13 11.00+ 1.35 217.00+ 8.72
Serum
Min. - Max. 224.0 -287.5 6.00 - 18.00 180.0 -260.0
MeansS.E. _ 93.60+ 0.99 2.40+ 0.19 22.80s 1.41
Agqueous - > g
Min. - Max. 88.5 -98.0 1.50- 3.00 18.0 -30.0
Mean+S.E. 69.60+ 1.93 3.60+ 0.38 61.10+ 1.88
Vitreous
Min. - Max. 60.0 -80.0 2.00- 6.00 52.00-68.00
Table (6)

Correlation coefficient/probability RHO=0 of acid
phosphatase, ALAT & ASAT

Samples ALAT ASAT ~ Acid-phosphatase
correlation e

between P P< p<

1 and 2 0.901 0.0004 0.928 0.0001 0.860 0.0014

1and 3 0.957 10-4 0.904 0.0003 0.83¢ 0.0026

2 and 3 0.881 0.0008 0.776 0.0083 0.847 0.0020

1 : Serum S.E. : Standard errors.

2 : Aqueous P : Significant at provability
3 : Vitreous
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