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Abstract

Prostamides (prostaglandin-ethanolamides) are a new class of fatty acid amide compounds. They are cyclo-oxigenase-2 (COX-2) derived oxidation products of endocannabinoid/ endovaniloid anandamide. Prostamides are nowadays considered the most effective drugs used for the long term treatment of primary open angle glaucoma. Some new prostamides with potential antiglaucoma action were synthesized within the Department of Biosynthesis of Natural Products from the National Institute for Chemical and Pharmaceutical Research and Development, Bucharest. The present paper aims to determine the acute toxicity of newly synthesized prostamides with ocular antihypertensive action and also their treatment influence on some hematological parameters within the preliminary studies.
Rezumat

Prostamidele sau prostaglandin-etanolamidele sunt o clasă recent descoperită de lipide neutre, derivaţi ai acizilor graşi polinesaturaţi. Acestea se biosintetizează pe calea ciclooxigenazei-2 (COX-2) din endocanabinoidul/ endovaniloidul anandamida sau etanolamida acidului arahidonic. La ora actuală, prostamidele sunt considerate cele mai eficiente medicamente antihipertensive oculare. În cadrul Departamentului de Sinteză Compuşi Naturali de la Institutul Naţional de Cercetare şi Dezvolatare Chimico-Farmaceutică, Bucureşti, au fost sintetizaţi noi compuşi analogi structurali ai prostamidei F2α cu potenţială acţiune antiglaucom. În cadrul testelor preliminare de toxicitate au fost determinate toxicitatea acută la şoareci şi influenţa asupra parametrilor hematologici în urma tratamentului cu prostamide la şobolan.
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· prostaglandin-ethanolamides

· acute toxicity
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INTRODUCTION

The prostamides are part of a large and continually expanding class of neutral lipids. They are cyclo-oxygenase-2 (COX-2) oxidation products of the endocannabinoid/ endovanilloid anandamide (AEA, arachidonoyl-ethanolamide) [1,2]. The prostamides role in the organism is not yet completely understood. Nevertheless, significant progresses have been made since the discovery of the synthetic product, bimatoprost. This compound is a synthetic prostamide F2α analogue and nowadays is considered the most effective ocular antihypertensive drug [3,4].
The present paper aims to determine the acute toxicity of some newly synthesized prostamides with ocular antihypertensive action and their treatment influence on some hematological parameters as obtained during the preliminary studies. These compounds are derivatives of D-cloprostenol, a prostaglandine F2α analogue already used in veterinary medicine.
MATERIALS AND METHODS

Animals:

· White Albino Swiss mice weighing 20±2g

· White Wistar rats weighing 160±5g

All animals used in the study were kept in standard laboratory conditions. They received water ad libitum and were not fasted for 12h before the experiment. All experiments were performed in compliance with European Communities Council Directive 1986 (86/609/EEC) and Ordinance No. 37 of the Romanian Government from 2nd February 2002.

Equipment: - hematological multiparameter analyzer for veterinary use: Abacus Junior Vet 

Substances:

· Bimatoprost and isopropylester of D-cloprostenol were purchased from the National Institute for Chemical and Pharmaceutical Research and Development, Bucharest
· Dimethylsulphoxide (Merck)

· reagents for the determination of hematological parameters (Diatron)

· the new prostamides: ethanolamide of D-cloprostenol, ethanolamide of epi D-cloprostenol, 6-aminohexanolamide of D-cloprostenol, 6-aminohexanolamide of epi D-cloprostenol were obtained by stereocontrolled synthesis within the Department of Biosynthesis of Natural Products from the National Institute for Chemical and Pharmaceutical Research and Development, Bucharest. 
All prostamides are highly lipophylic compounds having very low solubility in water. The products were dissolved in dimethylsulphoxide (DMSO) and administrated as suspension (1:19 DMSO: distilled water). 
a)Evaluation of aAcute toxicity: 

White mice were distributed in 5 groups of 20 animals each. Two control groups were i.p. treated with physiological solution (3mL/Kg bw) and solvent (1:19 DMSO: distilled water) (3 mL/Kg bw), respectively. Three groups were i.p. treated with new synthesized prostamides in doses of 50, 75 and 100 mg/Kg bw, respectively. The groups were observed for 14 days and the daily mortality and the variation of body weight were noted.
The 100mg/Kg bw is 106 times higher than the human exposure to the ocular therapeutic dose of 0.3mg/mL ophthalmic solution. [3,4].

b) The determination of hematological parameters: 

White rats were randomly distributed in 8 groups of 10 animals each and daily treated for 7 days as it follows:

· two control groups received physiological solution and solvent (1:19 DMSO: distilled water) in an i.p. dose of 3 mL/Kg bw. 

· two groups were treated with 15mg/Kg bw of bimatoprost and isopropyl ester of D-cloprostenol, respectively
· 4 groups received 15mg/Kg bw of ethanolamide of D-cloprostenol, ethanolamide of epi D-cloprostenol, 6-aminohexanolamide of D-cloprostenol, 6-aminohexanolamide of epi D-cloprostenol.
After 2 hours from the last administration, the animals were ethyl-ether anesthetized and then slaughtered. The blood was collected in tubes with EDTA as anticoagulant and used for the determination of the following hematological parameters: red blood cell count (RBC), hemoglobin, hematocrite, red blood cell indices (mean corpuscular volume – MCV, mean corpuscular hemoglobin concentration – MCHC, mean corpuscular hemoglobin – MCH), white blood cell count (WBC), differential white blood cell count (lymphocytes, monocytes, granulocytes), platelets count[5].
RESULTS AND DISCUSSION
a) Evaluation of acute toxicity: after a single i.p. dose of 100 mg/kg bw. prostamides administrated to mice, no significant findings were obtained concerning clinical observations, mortality or body weight. The maximum administrated dose depended on the solubility of the substances. Prostamides are highly lipophylic compounds, hardly soluble in water. It was necessary to prepare an adequate administration form for the intraperitoneal treatment. 

b) The influence on the hematological parameters: the treatment with newly synthesized substances produced no significant variations of the plasmatic biochemical parameters on rats, compare to controls. The results are presented in Tables I, II and III. The therapeutic daily dose is 1 drop = 50μL of an ophthalmic solution containing 0.3mg/mL prostamides. A 15mg/Kg bw dose is 10000 times higher than the ocular therapeutic dose. 

Moreover, the treatment with the same dose of newly synthesized prostamides produced no significant variation of usual biochemical parameters (glycemia, serum lipids, cholesterolemia, serum triglycerides, nonproteic nitrogen compounds, total proteins, the activity of serum transaminases, alkaline phosphatase) [6].
Table I

The influence of the treatment with newly synthesized prostamides

on differential white blood cell count on rats 

	
	White blood cell

(x103/mm3)

Mean±SD
	Lymphocytes

(cells/mm3)

 Mean±SD
	Monocytes 

(cells/mm3)

Mean±SD
	Granulocytes

(cells/mm3)

Mean±SD

	Control

(physiological solution)
	10.26±1.40*
	5.95±2.13*
	0.10±0.09**
	2.01±0.38*

	Control solvent (1:19 DMSO: distilled water)
	10.52±1.80*
	7.51±2.33*
	0.25±0.11**
	1.87±0.48*

	Ethanolamide 

D-cloprostenol
	10.37±1.66*
	6.75±1.16*
	0.98±0.32**
	2.64±0.79*

	Ethanolamide 

epi D-cloprostenol
	12.46±2.95*
	8.02±2.04*
	0.50±0.41**
	3.85±1.04*

	6Aminohexanol D-cloprostenol
	12.02±3.38*
	7.31±2.27*
	0.56±0.43**
	3.51±0.93*

	6Aminohexanol epi D-cloprostenol
	12.43±4.23*
	7.78±1.85*
	0.25±0.09**
	3.10±0.79*

	Bimatoprost
	11.12±0.89*
	7.69±0.90*
	0.24±0.13**
	2.37±0.73*

	Isopropylester 

D-cloprostenol
	10.91±0.82*
	7.05±1.88*
	0.54±0.22**
	4.07±0.93*


SD=Standard Deviation; * p<0.05 **p<0.001

Table II

The influence of the treatment with newly synthesized prostamides on red blood cell, hemoglobin, hematocrite and platelets on rats

	
	Red blood cell 

(x106/mm3)

Mean±SD
	Hemoglobin 

(g/dL)

Mean±SD
	Hematocrite

(%)

Mean±SD
	Platelets

(x103/mm3)
Mean±SD

	Control

(physiological solution)
	8.13±0.21*
	14.48±0.94*
	40.28±2*
	553.4±72.9*

	Control solvent
	7.07±0.51*
	15.2±0.66*
	38.44±1.6*
	565.6±106.7*

	Ethanolamide 

D-cloprostenol
	8.77±0.78*
	15.48±0.96*
	40.9±1.5*
	658.2±94.1*

	Ethanolamide 

epi D-cloprostenol
	8.55±0.53*
	15.74±0.61*
	40.14±2.84*
	519.8±70.6*

	6Aminohexanol D-cloprostenol
	9.15±0.81*
	15.66±0.9*
	41.8±3.32*
	527.6±81.1*

	6Aminohexanol epi D-cloprostenol
	8.03±0.13*
	15.9±0.23*
	39.78±1.16*
	635±43.16*

	Bimatoprost
	8.2±0.24*
	14.86±0.7*
	41.4±1.8*
	664.6±84.21*

	Isopropylester 

D-cloprostenol
	9.08±0.4*
	16.34±0.29*
	46.06±1.08*
	702.2±69.9*



SD=Standard Deviation; * p<0.05

Table III

The influence of the treatment with newly synthetic
prostamides on red blood cell indices on rats

	
	MCV

(µm3)
	MCH

(pg/cell)
	MCHC

(g/dL)
	RDW

(%)

	Control

(physiological solution)
	49.4±2.4*
	17.78±1.04*
	35.9±0.9*
	23.28±1.8*

	Control solvent
	54.6±2.7*
	19.26±0.46*
	35.46±0.55*
	24.62±1.19*

	Ethanolamide 

D-cloprostenol
	44.26±3.77*
	17.9±0.9*
	37.96±0.68*
	21.74±0.5*

	Ethanolamide 

epi D-cloprostenol
	46.2±1.78*
	18.36±0.7*
	39.5±1.1**
	21.4±0.6*

	6Aminohexanol D-cloprostenol
	44.4±3.28*
	17.66±1.2*
	38.38±1.6*
	21.82±1.2*

	6Aminohexanol epi D-cloprostenol
	40.06±1.27**
	19.24±0.68*
	38.8±1.53*
	21.86±2.05*

	Bimatoprost
	50.6±2.07*
	18.14±0.8*
	35.94±0.45*
	23.16±1.06*

	Isopropylester 

D-cloprostenol
	50.6±1.94*
	18.02±0.86*
	35.46±0.89*
	23.02±0.58*


Legend: SD=Standard Deviation; * p<0.05 **p<0.001

MCV = mean corpuscular volume, MCHC = mean corpuscular hemoglobin concentration, MCH = mean corpuscular hemoglobin 
CONCLUSIONS
The newly synthesized prostamides have a minimum toxicity risk after a single dose administration. Moreover, no significant variations on the hematological parameters were noted after the 7 days treatment with an i.p. dose 104 times higher than the exposure to the ophthalmic therapeutic dose.

The new synthesized prostamides may belong to the class of drugs having a minimum risk of systemic toxicity. All results can be explained by the fact that prostamides act as local hormones in living organisms. This means that their pharmacological effect is limited to the place of biosynthesis or administration. After the systemic absorption, these are quickly metabolized and eliminated. 
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