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ABSTRACT

This study was carried out to investigate the effect of florfenicol on Oreochromis niloticus experimentally infected with Enterococcus faecalis and evaluation of florfenicol residue in both infected and non-infected fish. Fish was divided into four equal groups. Group (I) was kept as control, group (II) was fed on florfenicol treated diet at dose (15 mg/kg B.W/day), group (III) was experimentally infected intramuscular (IM) with Enterococcus faecalis (1.2x108 CFU/ml) and fed on control diet. The last group (IV) was experimentally infected with Enterococcus faecalis (1.2x108 CFU/ml) then fed on florfenicol treated diet for 10 successive days. Serum samples were taken on 1st, 7th, 14th and 21st days post 10 days treatment for biochemical assay and evaluation of liver and kidney functions. The experimentally infected treated group with florfenicol revealed significant elevation (P≤ 0.05) in serum total protein, albumin, globulin, liver enzymes and kidney functions on 1st day post feeding in compared to other groups. These parameters return to normal with no significant difference on 7th, 14th and 21st days post treatment. Florfenicol residue was found to be higher in musculature than liver in infected treated group compared to non infected treated group on 1st day post feeding. This concentration decreased gradually in musculature and liver on 4th and 7th days post feeding. Histopathological examination of liver and kidneys of infected treated O. niloticus revealed moderate congestion and thickening in the wall of central vein and hypercellularity of some glormeuli compared to experimentally infected group with Enterococcus faecalis. In conclusion, florfenicol is considered the most effective approved antibiotic used for treatment of enterococcosis in Nile tilapia and its residue in musculature and liver reach to below the maximum recommended level (1µg/g) at 7th day post treatment. 
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1. INTRODUCTION
Streprococcosis (Enterococcosis) is a septicemic disease affecting both cultured and wild freshwater, estuarine and marine fishes (Evans et al. 2002). The disease was reported in Tilapia sp. (Miyazaki et al. 1984) with high mortalities more than 50% over a period three to seven days (Eldar et al. 1995). Different streptococcus species including S. iniae (Eldar et al., 1999) S. faecalis, S.faecium (Minami, 1979) and S. dysgalactiae (Nomoto et al., 2006) were reported as causative agent of streptococcosis. 

Florfenicol has been used under trade names of Aquafen or aquaflor® in Europe and Canada respectively. It is a fluorinated synthetic analog of thiamphenicol that acts by inhibiting bacterial protein synthesis at the ribosome (Cannon et al. 1990). Florfenicol is effective against chloramphenicol-resistant bacterial isolates and also lacks the functional group associated with human toxicity (Yanong and Curtis, 2005). Furthermore, florfenicol is characterized by rapid absorption, good tissue penetration and rapid elimination in Tilapia (Feng and Jia 2009)

The drug was approved for use in controlling furunculosis in salmonid and enteric septicemia of channel catfish (Gaikowski et al. 2003). Also, it was effective in controlling mortalities in Tilapia due to Streptococcus iniae at dose 15 mg/kg body weight for 10 consecutive days (Bowser et al., 2009). In Egypt, massive mortalities due to streptococcosis among different fish species have been recorded in Nile tilapia by (Eman et al 2007), African catfish (El-Refaee, 2005), Silver carp (Safinaz, 2006), Grey mullet (Ebrahim et al., 2007).The aim of this study was planned to determine effect of florfenicol on Oreochromis niloticus experimentally infected with Enterococcus faecalis, histopathological changes of liver and kidneys  and evaluation of florfenicol residue in tissue of both infected and non-infected fish 
2. MATERIAL AND METHODS
 2.1. Experimental fish
  A total number of one hundred and twenty apparently healthy Nile tilapia of average body weight (45±5g) were obtained from private fish farm, Abbassa, Sharkia governorate, Egypt. The fish were transported to Lab at Fac. of Vet. Med, Moshtoher and maintained in fiber glass tank for 15 days for acclimation to the laboratory condition. After that, fish was divided into glass aquarium (80×40×30cm) supplied with oxygenated dechlorinated tap water. The water temperature and pH were adjusted at 28±2°C and 7.1±0.2 respectively along the experimental period. The fish were fed twice daily with pelleted food (30 % crude protein) in a rate of 3% of their body weight. Excreta and uneaten food were siphoned daily.

 2.2. Antibiotic used:

Florfenicol was used in this study under the trade name (floricol)® obtained from Pharma Swede Company, Egypt.

 2.3. Bacterial strain:
 Strain of Enterococcus faecalis was obtained from Department of Fish and Poultry Diseases, Fac. of Vet. Med. Alex. Univ. Egypt. Twenty four hours of pure culture was suspended in sterile saline. The pre-intended concentration of pathogenic dose of bacterial suspensions (1.2 x 108 cells/ml) was estimated using McFarland’s 0.5 standard tube (Abutbul et al., 2004). 
 2.4: Experimental diet:

Control basal diet containing 30% protein was used for control group. While treated diet was prepared by dissolving the required dose of florfenicol in appropriate amount of water then added on basal diet in a blender and mixed thoroughly.  Pellets were left in air dried then packed in clean plastic jar and kept in refrigerator at 4 ºC. 
 2.5. Experimental design:
One hundred and twenty O. niloticus were divided into 4 groups (15/ fish/ group) in duplicate. The first group (I) was kept as control; fish injected with sterile saline and fed on control diet. Second group (II); fish received diet containing florfenicol (15 mg/Kg BW/day for10 days) (Bowser et al., 2009). Third group (III) was injected IM with 0.1 ml bacterial suspension (1.2x108 cell/ ml) and fed on control diet for10 days. While, last group (IV) was injected with Enterococcus faecalis and fed after 24 hrs of injection on diet containing florfenicol (15 mg/kg BW/day) for 10 days. At the end of medication, all fish fed twice daily with pelleted food (30 % crude protein) in a rate of 3% of their body weight. Blood samples were taken at 1, 7, 14 and 21 days post 10 successive days of treatment for biochemical assay. While, tissue samples were taken at 1, 4 and 7 days post 10 successive days of treatment for estimation of tissue residue and histopathological examination.
 2.6. Biochemical examination.
Blood samples were collected from the heart at 1,7,14 and 21 days post 10 days treatment without anticoagulant then transferred to Wassermann tubes. Blood was allowed to clot at room temperature for 45 min then centrifuged at 3000 rpm for 15 minute to obtain serum sample (Bernet et al., 2001). The Serum samples were pipetted into eppindorff tube, labelled and stored in deep freeze at -20°C until analysis. Total protein and albumin were measured according to (Doumos, 1974 and Drupt, 1974) respectively.  The globulin level was obtained by subtraction of albumin level from total protein. Liver enzymes include ALT and AST were estimated according to (Reitman and Frankel, 1957) while, ALP was measured according to (John, 1982). Urea and Creatinine were determined according to (Fawcet and Scott, 1960 and Husdan and Raporpot, 1968) respectively.
 2.7. Estimation of tissue residues:
  2.7.1. Sampling

Whole musculature and liver tissues were taken from euthanized fish on 1st, 4th and 7th days post 10 successive days of treatment to determine residue of florfenicol. The samples were wrapped in aluminum foil and kept in deep freezer at -20°C until transported in ice box to assess the level florfenicol residues in Central Lab.Fac.of Vet. Med. Zag.Uni. Egypt.
2.7.2. HPLC Analysis:

      Florfenicol residues were analyzed with reverse phase high performance liquid chromatography (HPLC) (Lewbart et al., 2005). Retention time for florfenicol was 3.4 min.G.A. 
2.8. Histopathological examination: 

Tissue specimen from liver and kidneys were taken at 1st and 7th post 10 successive days of treatment and fixed in 10% neutral buffered formalin. Paraffin sections of 5 μ thickness were prepared, stained by hematoxylin and eosin (H&E) and examined microscopically (Bancroft et al., 1996). 

2.9. Statistical analysis 

The obtained data were statistically analyzed using SPSS (version 16.0) software. The significant of difference between groups (P ≤ 0.05) & (P ≤ 0.01) were determined by analysis of variance (One-way ANOVA).All the results were expressed as mean ± SE.        
3. RESULTS AND DISCUSSION
Concerning to clinical signs, experimentally infected Nile tilapia showed loss of appetite, sluggish movement, lethargic, no escape reflex, darkening of the skin and congested liver, spleen and kidney in some cases with mortality rate reach 33.3%. While experimentally treated group with florfenicol showed slight congestion at the base of mouth and fins and congested liver and kidneys in some cases and mortality rate 16.7 %. These results agreed with Thoria (2011) and Badr et al (2012). Also our results come in accordance with that reported by Gaunt et al. (2010) who found that florfenicol reduced mortality rate among Nile tilapia challenged with streptococcus iniae. This indicated that florfenicol has bacteriostatic effects Lim et al. (2010).  

Regarding to biochemical results, significant decrease in serum total protein, albumin and globulin were observed only on 1st day post 10 successive days of treatment in infected treated group compared to infected non treated group which revealed significant (P≤ 0.05) decrease in theses parameters on 1st, 7th, 14th and 21 days (Table, 1). This result comes in agreement with that obtained by Thoria (2011) and Badr et al (2012). The observed hypoproteinemia may be attributed to acute inflammation of liver (Tietz, 1987) or due to renal loss of protein as result of renal damage (Hoe and Harvey, 1961). Our result disagreed with that recorded by Shoemaker et al (2006) who mentioned that serum protein was significantly elevated in S. iniae survived tilapia compared with controls. After that, total protein, albumin and globulin in the infected treated O. niloticus returned nearly to their normal values on 7th, 14th and 21 days post 10 successive days of treatment may be due to the improvement effect of florfenicol on liver and kidneys. These results agreed with Zaki et al (2011) and Badr et al (2012) who recorded that florfenicol reduced the elevated serum protein in the infected Nile tilapia with P.florescence and S. iniae respectively. Also, Mohamed (2013) mentioned that infected Clarias lazera with A.hydrophila and treated with florfenicol recorded no significant difference in serum total protein compared with control group. It was observed that non infected treated O. niloticus showed significant decreases in total protein, albumin and globulin 7th day post 10 successive days' treatment. This significant decline in the level of total protein and albumin may be due to the effect of the drug on the hepatic cells lead to impairment of albumin synthesis by liver (Kaneko, 1989). This result was supported by histopathological finding, the treated non infected group showed congestion in liver sinusoids (plate, 1).
Concerning to liver enzymes (AST, ALT and ALP), the infected treated group with florfenicol showed significant (P≤ 0.05) decrease  in theses enzymes 1st day post 10 days of treatment then returned to normal levels compared to infected non treated group (Table, 2). These results nearly similar to Thoria (2011) who recorded significant decrease in liver enzymes on 7th and 14th days post treatment with florfenicol (10 mg/kg B.W/d) in Clarias Lazera infected with Aeromonas hydrophila compared to the infected non treated group. The improvement of liver functions in the treated group might be due to bactericidal effect of florfenicol which reduce the destructive effects of E.faecalis in the liver tissue. This result was supported by histopathological finding in the infected treated group which revealed moderate congestion and thickening in the wall of central vein (Plate, 1).While the infected non treated O. niloticus revealed highly significant increase (P≤0.01) in liver enzymes on 1, 7, 14 and 21 days compared to control. This result corroborate with Thoria (2011), Badr et al (2012) and Mohamed (2013) they reported an increase in the enzymes activity of liver in fish infected with Aeromonas hydrophila and streptococcus iniae. This increase in the enzymatic activities was attributed to liver damage induced by bacterial toxins and subsequent leakage of enzymes across the damaged plasma membranes into serum in high concentration Joan and Pannall (1981). The serum transferases (ALT and AST) are considered a sensitive indicator to evaluate hepatocellular and myocardial damage Gupta (1980). These results were supported by histopathological changes recorded in liver of infected non treated O. niloticus showed severe congestion of hepatoportal and celluler thrombus in hepatoportal vein compared to control group (plate, 1). The non-infected treated O. niloticus with florfenicol recorded significant increase in liver enzymes for 7th days post 10 successive days of treatment compared to control. This elevated level of enzymes may be due to inflammation of liver as a result of use to florfenicol (James, 1985). 

Kidney functions of infected treated group revealed significant decrease (P≤0.05) in urea and creatinine only on 1st day post 10 successive days of treatment in comparison with infected non treated group which showed highly significant increase (P≤0.01) in kidney function on 1st, 7th,14th  and 21 days (Table, 3). This finding agreed with Thoria (2011) who recorded significant increases in urea and creatinine of infected Clarias lazera with A. hydrophila. Also Ghareeb (1999) reported elevation of serum urea and creatinine in Oreochromis niloticus infected by A. hydrophila. The significant increase of kidney functions might be due to kidney dysfunction which was supported by Casillas et al. (1983) who mentioned that, elevation of creatinine is considered as an indicator of kidney dysfunction. Also this result was confirmed by histopathological finding of kidneys as marked coagulative necrosis characterized by pyknotic nuclei and hyaline droplets degeneration of some renal tubules and degenerative changes of some glomeruli with edema in Bowman's capsule was observed in experimentally infected fish with E.faecalis (Plate, 2). While hypercellularity of some glomeruli were recorded in the infected treated O.niloticus with florfenicol. Significant increase in kidney functions was recorded in non-infected treated O. niloticus with florfenicol at 1st and 7th day post 10 successive days of treatment. These results are agreed with Amer et al. (2009) who reported that florfenicol produced slight elevation in both urea and creatinine levels in fish. Also Varley et al. (1980) mentioned that the increased level of creatinine observed in fish treated with florfenicol may be due to reduced glomerular filtration rate.

Residues of florfenicol were higher in musculature than liver of infected treated O. niloticus compared to non infected treated group (Table, 4). This result disagreed with Thoria (2011) who found that the mean concentration of florfenicol in liver was higher than musculature of experimentally infected African catfish with Aeromonas hydrophila. This difference may be due to dose and species difference. Feng and Jia (2009) found that the elimination of florfenicol in tilapia (O. niloticus× O.aureus) fed single dose 10mg/kg BW was 0.38 and 0.98µg/g at 96 hrs in muscle and liver respectively and not detectable in muscle at 168 hrs. This difference may be due to temperature supported by Bjorklund and Bylund (1990) who mentioned that elimination rate of drug was mainly determined by exposure temperature. Also, Kosoff et al. (2009) reported that elimination rate of florfenicol was more rapid at higher temperature. Furthermore, 1°C change in water temperature resulted in 10% change in metabolic and elimination rate of drug (Ellis et al. 1978). In this study, Seven days after oral feeding of florfenicol for 10 successive days, the concentration of drug reach to below 1µg/g. This result agreed with that obtained by Lime et al (2010) who recorded that florfenicol concentration in Olive flounder muscles, liver and gills decreased to less than 1µg/g (MRL) at 7 days post last drug administration. In addition, Kosoff et al. (2009) mentioned that the time to reach the tolerance of 1µg/g in muscle-skin for Nile tilapia fed on florfenicol at dose 10 mg/kg BW/d for 10 successive days was 6.1 to 4.1 day. The European Medicines Agency (EMEA) (2000) reported that maximum recommended level for florfenicol is 1µg/g. 
CONCLUSION

Florfenicol is considered recently approved drug by U.S. FDA and European Medicines Agency used in the control of mortalities associated with Enterococcus faecalis in Oreochromis niloticus when incorporated  in diet at dose 15 mg/kg B.W/d for 10 successive days. Florfenicol residue was higher in musculature of infected treated Nile tilapia than non infected treated group with slow elimination rate (Withdrawal period).The concentration of florfenicol reach to below the maximum recommended level (1µg/g) at 7th day post 10 successive days of treatment.
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	Days post treatment

	1
	7
	14
	21

	groups
	T.p
	Albumin
	globulin
	T.P
	albumin
	globulin
	T.P
	albumin
	globulin
	T.P
	albumin
	globulin

	 I
	2.88±0.01
	1.52±0.08
	1.36±0.06
	2.91±0.20
	1.50±0.09
	1.41±0.06
	3.06±0.09
	1.67±0.10
	1.39±0.05
	2.96±0.11
	1.60±0.10
	1.36±0.09

	 II
	2.42±0.13*
	1.28±0.04*
	1.14±0.05*
	2.11±0.25*
	1.13±0.08*
	0.98±0.12*
	2.99±0.04
	1.61±0.18
	1.38±0.20
	2.60±0.25
	1.44±0.21
	1.16±0.19

	 III
	2.15±0.20**
	1.08±0.09**
	1.07±0.08*
	2.41±0.04*
	1.20±0.04*
	1.21±0.03*
	2.61±0.08**
	1.40±0.10*
	1.21±0.03*
	2.43±0.15*
	1.30±0.10
	1.13±0.08

	 IV
	2.52±0.10*
	1.31±0.03*
	1.21±0.02
	2.89±0.55
	1.50±0.49
	1.39±0.31
	2.96±0.17
	1.60±0.25
	1.36±0.13
	3.08±0.18
	1.75±0.14
	1.33±0.16


Table (1): Effect of florfenicol on serum total protein, albumin and globulin (g/dl) in infected and non-infected O. niloticus on 1st, 7th, 14th and 21 days post 10 successive days of treatment. (Mean value± S.E) (n=6).
T.P, total protein                     * significant (P≤ 0.05)                     ** highly significant (P≤0.01) 

Group (I): control diet, GP (II): florfenicol treated diet, GP (III): infected group with Enterococcus faecalis and GP. (IV): infected with E. faecalis and treated with florfenicol diet.

Table (2): Effect of florfenicol on liver enzymes (U/L) in infected and non-infected O. niloticus on 1st, 7th, 14th and 21 days post 10 days treatment (mean value ±S.E (n=6).

	Days post treatment

	1
	7
	14
	21

	group
	AST
	ALT
	ALP
	AST
	ALT
	ALP
	AST
	ALT
	ALP
	AST
	ALT
	ALP

	I
	65.3±1.12
	5.36±0.51
	60.5±1.93
	66.0±1.16
	6.02±0.61
	63.1±0.89
	65.90±1.05
	5.83±0.66
	61.11±1.06
	66.1±1.04
	5.96±0.63
	59.15±0.80

	II
	70.0±1.30*
	6.88±0.32*
	68.6±1.97*
	70.4±1.21*
	8.10±0.48*
	67.5±0.91*
	66.30±1.41
	5.90±0.65
	60.96±0.94
	69.2±1.51
	6.13±0.73
	60.41±0.64

	III
	72.6±1.56**
	7.96±0.75*
	67.1±1.61*
	73.0±1.11**
	8.19±0.26*
	68.0±0.84*
	71.06±1.46*
	9.03±0.48*
	65.20±0.82*
	71.1±1.26*
	8.01±0.31*
	61.50±0.90*

	IV
	70.1±0.91*
	7.01±0.40*
	65.1±0.72*
	68.1±1.96
	7.11±0.61*
	64.3±0.93
	66.11±1.36
	6.02±0.85
	61.19±0.80
	67.1±1.61
	6.10±0.83
	60.21±0.42


Group (I): control diet, GP (II): florfenicol treated diet, GP (III): infected group with E. faecalis and GP. (IV): infected with E. faecalis and treated with florfenicol diet.

Table (3): Effect of florfenicol on urea and creatinine (mg/dl) in infected and non-infected O. niloticus after 1st, 7th, 14th and21 days post 10 days treatment (mean value ±S.E) (n=6).

	Days post treatment

	1
	7
	14
	21

	group
	urea
	Creatinine
	urea
	Creatinine
	urea
	Creatinine
	urea
	Creatinine

	I
	8.45±0.35
	0.55±0.03
	8.61±0.33
	0.54±0.04
	8.20±0.14
	0.54±0.02
	8.31±0.41
	0.53±0.02

	II
	9.62±0.29*
	0.72±0.06*
	9.90±0.26*
	0.69±0.02*
	8.25±0.19
	0.59±0.09
	8.69±0.59
	0.61±0.04

	III
	10.63±0.69*
	0.70±0.05*
	9.70±0.14*
	0.70±0.03*
	9.05±0.21*
	0.67±0.04*
	9.76±0.32*
	0.66±0.03*

	IV
	10.67±0.90*
	0.68±0.04*
	8.76±0.59
	0.60±0.05
	8.29±0.11
	0.60±0.15
	8.65±0.69
	0.60±0.10


Group (I): control diet, GP (II): florfenicol treated diet, GP (III): infected group with E. faecalis and GP. (IV): infected with E. faecalis and treated with florfenicol diet.

Table (4): Florfenicol Residue (µg/g) in liver and musculature of O. niloticus in different experimental groups on 1st, 4th and 7th days post 10 days treatment (mean value ±S.E) (n=3).
	Withdrawal time
	1thday
	4thday
	7thday

	group
	Liver
	Musculature
	Liver
	Musculature
	Liver
	Musculature

	control
	negative
	negative
	negative
	negative
	negative
	negative

	Non-infected treated florfenicol
	3.31±0.14
	4.65±0.56
	1.71±0.29
	2.15±0.21
	0.41±0.12
	0.36±0.17

	Infected-treated with  florfenicol
	3.49±0.26
	4.81±0.43
	2.56±0.18
	2.42±0.19
	0.56±0.19
	0.61±0.51
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Plate (1): Liver of O. niloticus (H&E X400) showed: 1) normal histological structure of control group. 2) Congestion of sinusoids (arrow) in the non infected treated group. 3) Cellular thrombus of hepatoportal vein (arrow) in the infected non treated group. 4) Moderate congestion of hepatoportal vein (arrow) in the infected treated group with florfenicol.
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Plate (2): Kidneys of O. niloticus (H&E X400) showed: 1) normal intact renal tubules and glormeuli of control group. 2) Lobulation and odema of some glormeuli (arrow) in the non infected treated group. 3) Hyaline droplets, degeneration of some renal tubules (arrow) and degenerative changes of some glormeuli with odema in Bowmans capsule (arrow head) in the infected non treated group. 4) Hypercellularity of some glormeuli (arrow) in infected treated group with florfenicol.

بعض الدراسات لتأثير الفلورفينيكول على البلطى النيلي المصاب تجريبيا بالانتيروكوكس فيكاليز 
اشرف محمد عبد اللطيف1 ، ايمان عربى عبد الجواد1 ، عبد العظيم محمد عبد العظيم2
1 قسم امراض الاسماك ورعايتها ، كليه الطب البيطري  ، جامعه  بنها

2  قسم الادويه ،  كليه الطب البيطري ، جامعه  بنها  ،  مصر

أجريت هذه الدراسة لمعرفة تأثير الفلورفينيكول على البلطى النيلي المصاب تجريبيا بالانتيروكوكس فيكاليز وتقييم متبقيات الفلورفنيكول في كلا من السمك المصاب وغير المصاب. تم تقسيم 120 سمكة بلطي نيلي متوسط وزن الجسم 45 جم ± 5 إلى اربع مجموعات متساوية. المجموعة الاولى أبقيت كمجموعة ضابطة, المجموعة الثانيه كانت تتغذى على عليقة تحتوى على الفلورفينيكول بجرعة (15 مجم / كيلوجرام من وزن الجسم / يوم)، والمجموعة الثالثه تم اصابتها تجريبيا عن طريق الحقن العضلي  بالانتيروكوكس فيكاليز (1.2×108CFU / ملى) وكانت تتغذى على عليقة ضابطة والمجموعة الاخيرة المصابة تجريبيا بالانتيروكوكس فيكاليز(1.2×108CFU / ملى) تم تعذيتها على عليقة تحتوى على الفلورفينيكول لمدة 10 أيام متتالية. وقد أخذت عينات مصل فى اليوم الاول والسابع و 14 و 21 بعد 10 ايام من العلاج  لقياس البيوكيميائية وتحديد وظائف الكبد و الكلى. كشفت المجموعة التي تلقت العلاج بالفلورفينيكول و المصابة تجريبيا ارتفاع معنوي (P <0.05) في مصل البروتين الكلي، الألبيومين والجلوبيولين، إنزيمات الكبد وظائف الكلى فى اليوم الاول بعد عشره ايام من العلاج مقارنة مع غيرها من المجموعات. هذه التغيرات عادت الى وضعها الطبيعي بدون وجود اختلاف كبير فى اليوم 7، 14 و 21 من بعد 10 ايام من العلاج. وجدت متقبيات للفلورفينيكول فى الانسجة العضلية أعلى من الكبد في المجموعة المصابة التي تلقت العلاج  عن المجموعة الغيرمصابة و التي تلقت العلاج  على التوالي فى اليوم الاول بعد التغذية. وقد انخفض هذا التركيز تدريجيا في الكبد والعضلات فى اليوم 4 و7 بعد 10ايام من العلاج. وقد أظهر فحص انسجة الكبد والكلى للبلطى النيلى في المجموعة المصابة التي تلقت العلاج, احتقان متوسط وسماكة في جدار الوريد المركزي وفرط خلوى فى الخلايا الكلوية مقارنة مع المجموعة المصابة تجريبيا بالانتيروكوكس فيكاليز. اخيرا، يعتبر الفلورفينيكول من المضادات الحيوية الحديثهالمصرح بها و الاكثر فعالية فى  علاج بالانتيروكوكوسيس في البلطي النيلى وتصل متبقياته فى العضلات والكبد عند اليوم السابع من بعد 10 ايام من العلاج.الى اقل من الحد الاقصى الموصى به (1ميكرجرام/ جرام( .
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