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ABSTRACT

For(y-eight buffalo calves 3-6 mornths age at Hehia Sharkia Governorate wwere divid-
ed inda four healthy groups eaclt of 8 calves and a diseased group suffered from respir-
atory symptoms. Group Lwus left as control. Groups Il and I were beated with a ther-
apeuwlic regimein of florfenicol (two intramuscudar doses of the drug caclt 20 mg/ig.
Bt 48 hours upart] and double therapeudic regimen respectively. Greup WV was dally
injecled with 20mg/kg. B.wt. of florfenical for 5 successive days. The fifth diseased
group was equally subdivldedd into untreated subgroup and a treated one wilit Uie ther-
apedic reginen gf florfenicol, each subgroup was 8 calves. Effects of the drug on hae-
maltoioglcal piclwe and some liver and kidney functions of all treated groups were
studied. The oblained results indicated thal florfenicol at the reconunended therapeutic
reghen frad no adverse effects on llver and kidney functions ¢f buffalo calyes. howev-
cr bone marrow suppression had been delected it brealed calves mmanifesled by rormo-
cylic normochromic anaemia and decreased total leucocytic count mainly granudocyto-

penia.

INTRODUCTION

Forfenico! is a novel broad-spectruin antlblotic for the treatment of bovine respiratory disease
(BRD) caused by mulliple bacterla and mycoplasma (Lockwood et al, 1998), haclerial wnendngt-
tis and enteritls of calves (Craene et al, 1997 and Sheldon, 1997). [Florfenicol is belonging to
the famnily thiat Including thiamphenico! and chloramphentcol (Richurd. 1984). Thesc drugs are
similar §n siruclure with substitution of luorine atom In the sile of hydroxyl group of chioram-
pbenicol in case of Norfenicol. they act by Inhibilion of baclerial proleln syntiesls at Uie ribo-
sosne {Cannoxn et cl. 1980, Peape et al. 1990). Bactectal resistance to boU chloramphenicol
and thiamphenicol is duc Lo the presence of chiloramphenicol acetyliranslerase (CATY In these
bacleria. Several baclerial strains thal agre highly resistant to both chloramphemicol and thiam-

phenicol due (o CAT production are highly senstiive o (Josrfenicol. Also floyfenicol has a supecior
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in vitro bacterial activily compared with chloramphenicol and thiamphenicol (Syropoulou et nl.,
1981). The administration of chloramphenicol resulted in aplastic anaenia due to bone marvow
suppression in humans by a mechanism involving inbsbition of mitochondiral protein synthesis, this
suppression was related to the presence of the nitro group (Varma et al., 198G). Hence, sin¢e August,
1994, its vse ip foud producing animals was banned in the Burapean union (Marte), 1994). Florfenicol

and Thiamphenicol don’t contain this nitro group.

The objective of the present study was to detect any side elTects of florfenicol on some blood
parameters of bulfalo-calves as most of the available literature was directed towards its pharmcokinetic

aspeet and eMcacy.

MATERIALS AND METHODS
I- Drugs:

Florfenicol (Nnﬂoﬂ(m is injcctable solution obtined from Schering Plough Animal Health

(LLS.AD. Each 20 ml vial contains 300 mg {lorfenicol per ml.
II- Animula:

Forty exght bulfalo calves 3-6 months old in Hehin, Sharkia Goveinorate, weve divided iuto 6
equnl grops (4 healthy (gps. 1-4) and two ill Igps. 5§ & G}). The diseased groups were suflering (rom
respiratory signs in the (orm of nasal discharge, cough, fever, congested mmucous membranes,
lacrimabion, bronchial rales and abnormal tung sound. Taecal and blocd samples were examined Lo
exclude infesiation with gastyointestinnl and blood pasrasites. Cp. (1) was lefl as control. Gps. (2 and 3)
were trealed with the therapeutic regimen of Nlorfenicol (two intrammsculay doses of Lhe drug each of 20
mpg/g B.WE 48 hours apart) and double therapeutic regimen respectively. Gp. (4) was daily injected
with 20 mg/l o Bawt. of the drug for 5 succe<sive days. Gp. (5) was kept as affected control. Gp. 6. was

treated with the therapcutic regimen of florfanicol.
Sampling:
Heparinized blood tfor haemalglogical studies) and blood o sepavate serum (for biochrmical
stoglies)wers collected (rom rach callon the 7th and 11th days post drug administration.
ITaematological studices;

The ervlihroeylic count (RBC-, liaemoglobin (1Y and hacmatoeciit value iPCV) were estimated
beside the mean corpu-colar volume (MCVY), mews corpuscubar haemoglobin (MCHD gand wean
corpuscudar hacmoglohin concentration (MCHC) werz calenlated. Moreover tolal (TLC) and diffleyental

Jeucoevtic commt were determined necording to ~Schalm el al. (1975).
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Biochemjcal Studies:

Serum samples were analysed for estimation of asparlate aminotrunsferase (AST), alanine
aminotransferase (ALT) according to Reitman and Fraanleel (1857), alkafiue phosphatase (ALP) after
Kind and King (1954), tolal proteins (Doumas, 1975) and albumin (Doumas et al.,, 1971). ~Serum
globulins were ¢alenlated by substraction of albwnin from serum tola) proteins. Serum urea (Tabacco,

1979) and creatinine (Husdan and Rapoport, 1968) were also determined.

Stalistica) ana)ysis was carried oul using Student “t” test according to Snedecor and Cochran

(1967).

RESULTS AND DISCUSSION

A signilicant decrease was encountered in the RBSc (P < 0.001), Hb (P < 0.05), PCV (P < 0.05),
TLC (P < 0.001), neutrophils (P < 0.001), and eosiaophils (P < 0.001), of healthy calves (gps. 2,3 and 4)
on the 7th day post administration of the drug (Table 1). Similar results were found on the 14th day
posl trealment, however a slight improvement in the mean values of all ineasured parameters towards

the normal levels were observed (Table 2).

A sigoificant incicase was found in serum AST, ALT (1’ < 0.01), ALDP (P <0.01) and BUN
(P < 0.05) in calves of gp. (4). On the 7th day posl Qrug administration (Table 4).

The respiratory afleclion was associated with a sigoificant decrense (P < 0.001) in RBCs, 110 and
PCV with a shnificant junerease (P < 3.001), in TLC, neutrophils and 1nonocytes beside a sigoificant
decrease (P < 0.09) in Iymphocylic count (Table 3). A signihcanl incrense i serom AS'T, ALT, ALP 1P <
0.05), globulin (P < 0.001), and BUN (P < 0.0]1) with a significant decrease (P < 0.001) i albuwin in

calves showing respiralocy signs were recorded (Table 5).

The administration of forlenicol Lo buffa)o-calves produced a normocylic normochyomic anaemin
manifested by a significant decrease of RBCs count, 1Th and PCV. This cfTecl may be attributied to
depression of mitochondrial synthesis of protein in bone marrow. Inhibition of mitochondrial protein
syntheis uitunately disrupls mitochondrial function, cedlular function and celjulac prodileration (Yunis,
1988). The obtained results show that the decrease in the TLC was associated with granulocytopenia,
which could be due to a reversible bone marrow suppression elicited by florfenicol with a
dose-dependent bibitiop, as the mcosured parameters post-treatment were improved toward the
notmal level in enmparison with those parameters at 7Lh day afler injection of the last therapeulic dose
The effect. of florfenicol, in Lhis study, on bone marrow was similar Lo its analogue thiamphenicol.

Yunis, (1969) reported thal thiamphenicol produced, reversible bone marrow suppression by
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concentration dependent inhibitien of mitochondtial protein synthesis. Morcover, the present resulls
are in agreement with Richard, (1994) who weotioned that Norlenicol may cause sorte reversible bone

marrow suppression in the nyeloid series.

At the mean Lime, this study showed that florfenicol at therapeutic or double therapeutic
regimens had no adverse effects on liver and kidney functions. These (indings coincide wilh severs)
studies thet referved to safety ol the drug in addition to ils effecliveness in the trealment of respiratory
discases in catlle (Abmajono et o)., 1098; Hoar el al,, 1908 and Varjun cl ul, 1998). Treatwent of
huffalo calves suffecing (rom undifferentiated respiratoy syiuptoms with Lwo doses of (lorfenicol each of
20 mg/kg. Bowt. 48 hours apart vesulled in an improvement of Jiver and kidney functions when
compared wilh Lhe vntreated diseased animals. This effect could be due (o Lthe eficieney of the drug in
the treatment of the Lovine respiratory disease, as il was associaled willy atterations of the liver and
kitdney (unctions In e presens work, diseased animals showed clevation of serum ASY, ALT, ALD,
globulin and urca coupled witlh a decrease of seyrum wlbumin Jevel. flowever the total serun proteing
were nop significantly allered due to the increase of s¢rum globulin in response to vespiralory inlection.
The significant decrense of seram albumin could be attribuled to the destructive eflect of bacleria and
bacterinl toxins on the liver cells; Lhus impaires the synthesis of serum albvmin (Mottelib, 1972). In
addition, in diseased anpnals a sigoificant increase in the total lewcacytic count (YLC) coupled with a
yelative incrcase in the mature neutrophils and n relalive decrensce in Iymphacyles were detcted
indicating the presence of inflammalion and suppuration caused by the hacterial infeclion (Bryson
ct a), 1979 and Coles, 1980). Trratment of disepsed calves wilh the Lherapeutic dnsces of flor{enicol
aggreviated the allerntion in the haematologic prcture duc to the stress effect elicited by the disease and

also the suppressive effect of the diug on bone marrow.

Based on hese resulls, jt could be concluded thal Noylenicol aL the recommended therapeatic
reginen had no adverse elfecls on the fiver and kidney functions of buffulo calves, how ver reversible
Lone marrow suppression, manifested by normeeytic nounochromic anaemin and leucocylopenia due ta

granalocvlopenia was evident.
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Table 1 : Elfect of inframuscular injection of florenicol al (herapeulic regimen (two dosas ol 20mg/kg.B.wt, 18 hrs,
apart}, double therapaulic regimen and 20mg/kg.B.wl. (or live successive days on hacmalological pleture of
heallhy bullalo calves on the 7ih day posl treatmem (n = 8) (Mean + SE).

Paraineter REBCs| Hb PCV ) MCV | MCH (MCHC TLE_‘_Absa)ulo dlllerentipl leucocytic counl lo%\l_‘
Group 106/ut |gm/dl | mVdl | 11 |palcell| gm/d) | 10%/ul| N L E B M
1 10.44 12;! 43.89 | 4189 | 1205 | 28.86 8.66 \ 3.12 4.94 1 0.35 1 0.26
(Control unlrealed) + Ed + K3 + + + E3 EX ES 0 +
0.35 018 2.43 2.7 0.87 0.63 .28 0.2 0.45 0.03 [ €0.02
2 707 | 1110 | 3660 | 45.92 | 13.94 | 30.40 | 7.02 ! 20 | 402 | 006 | | o
(Treated with therapauy- t E3 * K3 + + + + E 3 + 0 *
lic dose) 0.40*| 062" | 191" ] 193 | 0.83 | 091 |0.12| 036" | 030 |0.008""" 0.019°"
3 G.00 9.82 31.04 | 4565 | 14.56 | 30.40 F.IS 1.08 ‘\ 3.90 \ 0.04 016
(Ticated wily double 4 kS + 3 + t * + ES + 0 %
therapeulic dose) 047016 | 1.63°77| 125 0.93 1.52 | 0.18""*| 0.10"**] 0.30 (0.003"" 0.016"""
4 G6.25 9.44 29.02 | 4640 | 1500 | 3240 510 0.92 4.00 0.18
(Trened with 20mgrxg. + + + % * + 3 + * 0 0 +
B. WL for 5 successiva | 0 187" [0 18+ | 1,69 | 1.B4 1.06 163 | 030|008 | 0.37 0.010*"
days t J
‘ Significant at P<0.05 " Significanl a1 P<0.001

N Nelrophils L : Lymphocypes E. eosinophils B - Basoopluls. M : Monocyles.

Tabte 2 ; Effect of intramuscurtar injection of florlenicol at therapeutic reglmern (lwa doses of 20mg/kg.8.wi, 48 hrs.
aparl), double Iherapevlic regimen and 20mg/kg.B.wl for five successive days on haemalological piclure of
healthy bullalo calves on lhe 14th day posl lreatment (n = 8) (Mean ¢ SE).

Parameter ?IBCS Hb T m MCV l MCH |MCHC | TLC Tb:o\ulo dilterenliot leucocytle count 103kl
Group 108/t | gm/dt | mitdl | 11 |pglcel| gmidl | 103l | 1 L E B M
§ 1080 | 13.09 | 45.12 | 418! 248 | 2910 391 3.21 4 81 0.15 0.43~|
(Controt unliealed) 4 t + * 4 £ + E + + q +
0.2% 0.20 2.18 1.59 0.7% 0.89 0.16 0.13 0.25 0.01 0.03
2 8.28 11.06 | 37.10 | 44.81 13.36 | 31.27 7.41 222 4.56 0.10 0.52
(Trealed with (herapeu- t R4 4 -, t + 4 * + t 0 *
tic dose) 0.15*| 0.12°** | 2.00° 1.26 0.49 1,46 | 0.i8™*| 0.1G6*""| 0.29 [0.006""" 0.08
3 7010 ] 1009 [ 3161 | dda6 [ 1419 | 3186 | 506 [ 147 | 401 | o011 0.47 |
(Trnated vith double ES 2 Ed Y E i S + 3 t 0 *
therapeutic dose) 0.§4**| 0.09**| 1.85"""| 2.02 0.64 138 | 0.217*°| 0.09*"| 0.28 0.01° 0.02"""
4 691 | 100f | 3002 | 4344 | 1430 [ a327 [ 562 | 120 | 4106 | 011 | 0.02| 0.16
(Teealed wi'h 20mg/kg. * X + + k4 E v + + + x *
8. Wt for § successive 1 02671 0.10°* | 272 | 298 0.9 243 | 024 000" | 0.21 4.009° |0.001| 0.04*"
days I_ L
* Signflicant .t P<D Q5 *** Significant at P<0 001
N - Nelroph.ls L - Lymphocypes E. eosinophils 8« Basoaphils. 4 : Monocyles.
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Toble 3 : Etlecl of inlramuscular injeclion of florfenicol at therapeulic regimen (lwo doses of 20mg/kg.B.wt, 48 hrs.
apatrl), on haematological piclure of healthy bullalo calves sullering from respiratory symploms on Ihe 7th day
posl lreatment (n = 8) (Mean+SE).

Parometer RBCs| Hb Ppcv | mcv | McH IMcHe | TLe | Abselute uiteroniial loucocytic count 103l
Group 106/¢s) gm/dl | mi/di fl |pg/cell] gm/di 109/ut| N L E B M
1 10.80 | 13.09 | 45.12 | 41.81 | 12.18 | 29.10 | B.91 3.21 1.84 0.15 0.43
(Conirol untreated + i + + + * + * + +t Q k3
heallby calyes) 0.29 0.20 2.8 1.59 0.79 0.89 0.16 0.13 0.25 0.0 0.03
5 B8.02 | 10.6( | 3506 | 43.72 | 13.2% | 30.25 | 12.18 | 7.64 3.00 0.20 0.73
{(Allecled unlrealed + E3 £ * t S * + * E 0 +
calvas) 051" 0.1°" | 1,39 | 1,04 0.18 0.80 |0.25°*|0.28"**| 0.19* | 0.02" 0.069**"
' ) 590 | 800 | 2524 | 4278 | 1356 | 3t.70 | 7.6+ 4.20 3.13 0.09 0.35
(Afecled Wreated S 2 + * + + + t E + 0 *
calves) 046" | 0.18* | 1.91**“| 2,00 0.26 1.08 [0.16**"] 0.18***| 0.49*" | 0.0¢""" 0.02°

* Signilicant al P<0.05  “** Slgnificant at £<0.001
N : Nelrophils L : Lymphocypes E. eosinophils 8 : Basoophlls. M : Monocytes.

Table 4 : Eflect of inlramuscular Injeclion of flartenicot at therapaulic regimen (Ilwo doses of 20mg/kg.B.wl, 48 hrs.
apan), double Lherapeulic regimen and 20mg/kg.B.wt lar five successive days on some liver and kidney (unc-
lions of heallhy bufialo calves on (he 7ih day post Irealment (n = 8) (Mean + SE).

Parometer AST | ALT ALP ‘ Totaf proteln ‘ Atbumin | Globulln | Ures Cicalining
Graup uiL ur gm/dl ' mg/dl
{ 16 99 56.83 28.66 7.18% 4,12 302 27.43 1.37
(Conlrol unlrealod) k3 > E + 2 + * +
1.60 2.54 1.73 0.23 0.19 D.14 2.4 0.12
2 (7.0 6183 213 750 | 4 3.32 31.24 1.35
(Trealed wilh therapeu- + + : + & i + +
(t¢ dose) 0.98 2.48 1.07 0.28 0.17 0.24 3.60 0.14
3 18 G5 62 83 2825 7.40 4.08 3.32 35.26 1.39
(Trealed wih Joutle + - + * * L1 * N
(harapeulic doso) 1.03 347 .78 0.36 0.19 0.30 2.92 0.12
4 27.81 70 37 36.590 6.29 3.19 3.10 40.01 1.08
(Trgated with 20mgiig. x * * * L3 4 + +
3 Wi for 5 successive 1.20°"" 3.66*"" f 96" 0.20 0.10 0.20 3.69* 0.18
a3oys
" Slgnificont ai P<0 05 ** Sigdficant at P<0 Oy = Significant at P<0.001
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Table 5 : Eflact ol intramuscular injeclion of flodenicol al thergpaulic regimen (two doses of 20mg/hg.B.wt, 48 hirs,
apart), on some liver and kidney funclions of butialo calves sullering from respiralory symploms on the 7l day
post lreatrment (n = 8) (Mean + SE).

Parnmoter AST | ALY ALP Total pmtcln‘ Albumiln | Globulin Urea ‘ Crenlinine
Group urL UL gnvdl mg/d}
{ 16.99 §5G6.83 28 66 7158 4,02 3.02 27.43 1 37
(Contiat untrealed t ES X Y E3 + ES *
__ heglthy calves) .66 2.54 (.73 0.23 0.19 Q.14 2.4 i 012
5 21.04 68.85 35 85 7.70 341 4.29 3018 | (43
{Aflecta’! untreatad * ES + + t - * 3
calves) 1.3 3.78° 1.83" 0.30 0.1G""' Q.16 231" ¢ 0.2
0 20.56 62 50 33.24 7.46 1.08 3.38 3294 | 1.5%
(Afected trenicd + t + k> t + + :
canos) 5. 14 3.01 1.05 0.20 0.09 019 2.62 0.16

* Slgnificant at P<0.05

J. Vet. Med. Res.

** Signilicant at P<0.01

** Signilicanl a1 P<0.001
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