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ABSTRACT 

The metronidazole. one oj the 5-nllrolmldazole compound. was used as ant/· 

anaerobic protozoa (Trlchonwnas uagln.alls. Entamoeba hlslolyllca and Giardfa lambe-

110) and may used in veterinar1J medicine jor prevention and fTeabnent oj coccidiosis iIi'" 
poultry and an lmals , dog trichomoniasis and anaerobic bacterial diseases. The aim oj 

the present study ts a trial to stud!} pathological. blDchemlca1 and haematolog/cal 

changes associated wIth uses ojmelronld02oles (lherapeutic or double therapeutic dos· 

es) In goats. Ffjleen adult mala goats aged five months were dlulded Into 3·equal 

groups, the 1st group Is the control9oots. tile 2 nd group was Lv. injected wlltt 25 mg 

metronidazole /kg.b.w .• once a day.jor 5· consecutlL>e days. and the 3rd group was tv. 

Injected with 50mg metronidazole /lcg.b.w. (double therapeutic dose) as the same man­

ner oj the 2nd group. Haematologlcal. sen;m biocheml.ca1. ·prol.eln ImmW1D­

eLectrophorettcal and histopaJ.h.ologlcal sluc1les were carried out on blood.. serwn and 

orgQfl samples from tf!e slaughtered animals at 6 th day oj drug treatment Based on 

Ute IllstopalhDlogtcaJ.. blocheml.caJ. and haemalologLcal results. it could be. concluded 

that. the metronidazole injecu.on {n [Joats (especially by 50mg/kg.b.w. dose leuelsJ 

could lnduced : anaemia (because oj Ule slgnlj'u:;ant decrease oj erythrocytes. leucocy· 

tes and blood platelets COWlts. and haemoglobin concentration). lmmunosuppressLon 

(because oj lhe hypogruruna·g/obullnemla. leucopenia beside degenerative changes 

and mulJiple necrosis ill the spleen tissue), Huer dysjLL1lction {due (0 Ute eLevated ALT­

enzyme actiulty and serum total bl1J.rubin, and degenerative changes or local and dif­

fuse necrosis In the hepatic tiSsues). kidlley dysfunction (due to the elevated serum 

crea.tinlne and haemorrhages In. renal llssues and degenern(lve changes. and necrosis 

oj the renal tubular cells). 

INTRODUCTION 

The Azomycm (2-nltrolmldazole) was the flrst anUbLoUc Isolated from slreptomycele. It had a 
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trlchomonocidal aCtivity. a.nd this led to the chemical synthesis of oUler niirolrnldazoles (~&a.J' 

an({ Julau. 1959). From the biologically acUve nltroheterocycllc compounds ~re the 2-

nitrohnldazoles and 5-nHrolmldazoles. The latter Include: Unldazole. ornldazole, nlmorazole, 

benzoylmetronJdazole, secnLdazole (FJagcntyl) and melronldazolc (Flagyl) (Rossignol et aI., 

1984) as antlprotozoal and anUbacterta1 antibioUcs, The mode of Ulelr ilcUons is by the reduc­

tion of nHroreductase enzyme of the mlcroorganlsms. WIUl the consequent .Inhibition of tile mi­

crobial DNA causing their death (Sisson and Ingham. 1985), 

Metronidazole Il-(2-hydroxyelhyl) -2-methyl-S-nllrolmldazoJeJ was used \n human medicine 

as antianaeroblc protozoa [trichomanas vag,lnalls, Entamoeba hlslolyUca and Giardia lambellaJ 

and (Nlgro et aL, 2003). 'The drug penetrates the blood brain barrier and goes Uuough hepato­

biliary excreUon (Tnl and Chen, 2003). It accumulates in patients with llver dysfuncuon caus­

ing peripheral and central oer.'ous dlsQrders (Horlen et aL. 2000 and KIm et al., 2004). 

Metronidazole induced : anaemia (El-Nahas and EI-A.I!Ibmawy, 2004). Gena· and cyto­

toxtcJUes for hum.a.n pertpheral lymphocyte (Nlgxo et aI., 2003, and Cuballo ct al., 2004). and 

somaUc cells (EI-Nahas and El-.A1lhmawy, 2004.). Carclrtogenesls In animals (Bendoslly et al., 

2002), inhibit the tumour necrosIS factor (Colpac~ et al" 2001). (El-Nahas and El·Ashamwy, 
,< 

2004), spennatotoxtc to rats which may medlaled by Its lowering Ole clrculnting serum repro­

ducUve honnones (P'SH, J.,H and testosterone) (Grover et al., 2001). and the drug also Increase 

th,: frequency of post lmplantation deaUls tn Cemule rals CMuxdy ct aL, 2001). 

In veterinary practice. metronldazole Wlagylj was used for treatment of rabbit coccidiosis (Re­

shetnyak et aI .• 1970, and Jones ct aI., 1977). chicken coccidiosIs In Egypt (Shakshoa.k et 

aI., 1993), and lately, the secnldazole (flagentylJ. as one of 5-nltrolmldazole compounds. was 

used also (or treatment of rabbIt Coccidiosis (Hela! and Seddlek. 2005). Beside the drug is use­

(uJ for prevention of anaerobic bacterial diseases in antmals as tetanus and gas gangrene (Free­

man et al" 1968). So thaL the objective of the current tOxicologtcal study Is to examinIng some 

bloch eml cal. Immunological, haematologlca] and hlstopathologtcal changes which may be In­

duced In one of ruminant animals (as goats) by metronidazole for the purpose of the safety use 

of the drug in treatment of coccidIosis and anaerobic infeCUons In EgypUan goals. 

MATERlALAND METHon 

In a prtvate goal fann. fifteen apparenUy healthy adult male goats aged t1ve months were dl­

vided lnto three equal groups, the llrst group served as a control group. the goats of the second 

group were intravenously (t.v.), lnJected wtU\ 25rng /kg.b.w. (UlempeuUc dose) of tJ)e metronJda­

zol drug, (InJectabJe solution, Amryta PharmacauUcallndust. C()mpany. Alex" Egypt) once pt:r 
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day. for 5-consecuUve days. TIle goats of the third group were Lv. Injected with 50mg metrooida­

zol/kg.b.wt for 5-days (as In the 2nd group). At the oth lIay of drug injeCtions. all animals were 

slaughtered and. the blood (With hcparin-anUcoagulanl) was collected for haem:ltologic~1 (Red 

and whIte blood corpuscle counts. haemoglobIn concentraUon and \)lood platelets count) accord­

Ing to Scha1m (Hlel). blood samples from all slaugl1tcl·cd goats were collected without anticoag­

ulant for obtainIng serum samples for serum protein electrophoresis on ~e\l\.llose acetate (.BIerer. 

1989), and for estimation of the follOWIng serum consUtuents as : lhe acUviUes of asparUc aml~ 

notransferase (AS11 and the Alanine arnlnotransferasc (ALT) enzymes according to Reitman and 

Frankel (1957). loW bUlrubln (Jcncirasslkl. 1938). serum creaUnlne (Henry, 19?4) and tile 

serum total protein tooumas ct aI., 1971). Also. fresh liver. kldneys and spleen samples were 

put In 10% neutral formallne - saUnc then processed for p<lTo.ffin secUons and stalned wtUl h.ae­

maloxylin and Eosin (H & £J stain for hJ.slop:...tllOlogJcal cxamlnn.Uon (Lillie and Fullmer. 1976) 

and the h.lstologlcal changes were mleroscoplc:tHy exomlned. The data were stali::>Uca.lly cvalual­

ed using the l" student test according to (Snedccor and Cochran, 1969). 

RESULTS 

A) Serum Protem Fractions : 

Tho serum protein electrophoresis showed the following proteIn profilos : 

l~ Albumin : There was a slgntncanl Increase (P.~0.05) of serum albumJn (by dose level of 

25mg /kg.b.w.) and slgnlficant decrease (P~O.OOII by the dose level or 50mg/kg.b.w. than that 

of llie control goats. 

2- Alpha-l (a.-I) Globulins: there were signHlcanl decrease of ((-1 gtobullns in goats adminis­

tered either 25 or 50mg melronldazol/kg.b.w. (at P.s 0.01 rUld 0.001 cespccUvcly) titan conlrol 

goats. 

3- Alpha -2 (ct-2) Globullns : a2 gIobuUns Incrcas~d slgnlficilnUy (P ~ 0.001) than that of the 

control goats. 

4- The Beta (~) globullns : lhe tHracuon decreased slgnificanUy (P ~ 0.01) by 25mg/kg .. but 

increased signillcantiy (P.s: 0.00l) by tile double dose (50mg/l<g.bw.) than of control goulS. 

15~ Gamma (y) Globulins (lmmunoglobullns) : TIle immunoglobulins were sJgnU1eanUy (P .$. 

0.001) decreased In goats administered either 25 or 50 mg met..ronlaazol I kg.b.wL dose levels 

than that of tile conlrol goat. 

6- Total globulins: the total globultns were equally slgotncantly decreased (P .$. 0.01) In the 

two metronldazol treated groups of goats by (25 and 50mgJl<g dose leveLs) than lhat of lhe con-
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trol anJ.maJa liable 1. and Flg.IJ. 

B) Haematological Results : 

l~ White 8lood Corpuscles (WBCs) Count: There was only significant decrease In WBCs 

count in goat administered 50mg metronldazol/kg.b.w. U1ilJ1 that of lhe control goats. 

2-- Red Blood (Arpusc1ea (RBCs) Count: The RBCs count o( goats administered wtth either 

25 or 50 mg mctronldazoIJkg.b.wt. were significantly decreased (P 5. 0.05) than thal of con­

trol animals. 

3- The Haemoglohin (HI» concentration : The Hb-concentraUons were slgnlflcanUy de­

creased [P 5: 0.05) tn goal.8 of both melronldazol treated groups than that of control one.' 

4- Blood Platelets: Also. the platelets of tlH~ blood of metron(dazol treated groups of goals 

were significantly decreased (P 5: 0.01 and 0.0011 by dose levels of 25 and 50 mg/kg. re­

spectively. than that of control animals (table.. 2). 

C) The Changes (If Some Serum Biochemical ConstHucnts : 

1- Asparllc Amino Transferase (A,ST) Enzyme Actlvlty : TIle serum AST-cnzyrnc acUvlly 

was only s1grilllcanUy !.ncrease:d (P 5: a.DOl) In goats treated \vlth 50mg metronidazole than 

t.hat of control group. 

z.. Alufne amIno tm.nsforase (ALT) enzyme activity: The serum ALT enzyme acUVlty was 

stgnUlcantly (P ~ 0.05) Increased by 2Smg/l<g.b.wt and significantly (P ~ 0.001) Increased 

by 50rng/kg. b. wt In metron.!dazole treated groups of goals than that of control goals . 

3· Total Blllrubin : The total bilirubin was significantly increaS(:d in lhe serum of rnetronlda· 

201 tre.aled goats by either 25mg/kg. (P ~ 0.0 II Qr by 50mgJkg. (P ~ 0.00 I) than conlrol. 

4- ToW cholesterol: The total cholesterOl was not showed any stgnWcant change In metro· 

nidazoL treated groups than that of control group of goats. 

IS- Serwn Creatin.ino : CreaUnine was only increased s!gn!ficanlly [P ~ 0.05) In treated goats 

WIth 50rng mctronldazol/kg. than of control group. 

6· The Total Proteins: The serum total protein was only slgnll1c:lrrUy {P oS O.OOll decreased 

In metron.!dazoic treated goats (50rng/kg.b.w) t.han that of control anImals (T<lble. 3). 
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D) The Histopathological Changes: 

1- Liver: 

a- 25mg metronidazole/kg.b.w. dose level: Tbe Uvcr showed dcgcncraUvc changes of hcpa­

tocylcs. congestions of hepatic blood vessels (FJg.2J. 

b- 50mg/kg. metronIdazole /kg.b.w. dose lovel : The hislopaUlO)ogical examInation of Ule 

liver revealed vacuolation' of the hcpatocytes and coogcsUon of lhe central vcln 6~lg.3i. 

2- Kidneys: 

a· 25mg/kg.B.W. Dose ~vel : The hlstoP;1UlOloglcal examinution showed vacuolatIon and 

slight necrosis of renal tubular cells. 

b- 50-mg/kg.B.W. dose Level: SwellIng of renal lubular cells. vaeuolaUon of renal tubular 

cells. pClrtJal Oo.tlcnlng of some tubular epithelium ond Intertubular haemorrhages were 

notlced Wig. 4). 

3- Spleen: 

a- 25mg/kg.B.W. Doso Level Slight degeneraUve changes In the lymphoid cells of the 

spleen. 

~ 50mg/kg.B.W.Dosc level: LymphoId depIction of wblte pulps of Ule spleen and Ullc1c,cnlng 

of the walls of U,e blood vessels of the spleen were seen (ng.S). 

DISCUSSION 

The parasitic Illness Is Increasing allover lhe world. especIally in developing cDunl.Ii(';s. In the 

vctertnary pracUce, the coccidiosis. U1C dog tJichomonlas and the anaerobic bactertal dIseases 

need newer drugs for their treatments. where Ulcse agents arc suscepUble (or treatment wIth the 

5-nllrolmJclazole drugs (espeCially metronidazole) as prevIously reviewed. The IntroducUon of 

such drugs In veterinary medical therapy may needed (or treatment. which may be used also lo 

overcome the drug resistance of the already available drugs. and U,cse drug resistances may 

causing serious problems in contro11lng such dIseases (Chapman. 1997). 

There was no sufficIent avaHable data. concerning U,e use of metronIdazole In treatment of 

goats. so that the current study was essenUaJly conducted to studying the intravenous Injections 

of two doses of metronidazole (Injectable so\uUonl. ~s suggestive therapeutic and Its double dose 

(taking in consideration the huma.n lhClclPCUUC dose as a guIde) through the present biocheml-
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cal, lnununoeleclrophoretical, haematologlcal and histopathological changes In llie treated goalS. 

The present study revealed that U1e serum albumin and AST-enzyme activity were slgnlflcant­

ly decreased In me~Onldazole treated goats (by 50mg /kg.b,w" for 5-days). but both the ALT­

enzyme activity and the serum total billrubln were significantly Increased in trealed goals by ei­

ther 25 mg or 50mg /kg.b.w. dose levels lhan control animals, this result may Indicated the 

presence of a certaln degree of llver dysfunction. especially by the SOmg/J<g.dose level. On lhe 

other side. there was degenerative changes In the liver and congestions In the Uver tissue, such 

pathological changes become more prominent and clear by the higher dose (50mgJkg). further 

study should be needed to determLne If these changes are reversible (or not). especially by the 

lower dose level (25mglkg.b.w.). Bjornsson et aL (2002) recorded hepatocellular Injury and cho­

lestasls In human patients treaLed with melronldazole for 2-years and suggested the pOSSible re­

lationship between these changes and this drug U1erapy. The Increased acUvity of AL T-enzyme 

which was parallel with the Increased concenlration of the serum lotal bilirubin. are indicative of 

liver dysfunction (Kachman and Moso, 1976). But the non-sIgnificant change of serum albumin 

and AST-enzyme acUvity by the dose level 25 mg metronldazoJ/kg.b.w .. may pointed to that U)e 

Uver of treated goat was not severly substanUally Impaired (and probably temporary or tran­

Sient). as the albumln Is syntheSized In the lIver (Mcpherson. 1984). The decreased level of al­

bumin In serum o( 50mg metronldazole/kg,treated goats may also due to presence of certain de­

gree of kldney dysfunction. where the serum creatinine of treated goals also Increased by U)e 

same dose level (50mg/kg) by the present study. The serum creatinlne lncreased indicated the 

possibility of the substantial Impalnnent of kJdney to a degree that kidney could pennll to tile 

excretion of the albumln (which of small molecular weight proleln) to lhe urine (Hayes. 1989). 

and this could be confirmed through- the present histopathological study. which revealed the 

presence of necrOSis In the renal tissue. and haemorrhaglc areas, especially by the dose level of 

50mg/kg.b.w. 

The present study revealed that n-l-and a-2-globu IIns were mostly decreased by 50mgJ 

kg.b.w. dose level, but a-2-globullns lncreased only by 25mg/kg. dose level. Kaneko (1969) re­

viewed that there are 13-types of (I-globulins of diagnostic values. the elevated levels of some of 

them have reported with some toxic chemicals and drugs (Dolezalova et aI., 1983) and with 

protein cataboUsm or with adrenal stimulation (Schalm. 1975), 

The Beta ($3) globulins were slgntficanUy decrea,sed (by 25 mgJkgl and increased (by 

50 mgJkglln goat treated with metronJdazole drug Ip the present sludy. The Increased level 

of l3-fractions may be attributed to some inununoglobullns (y-fractions) which may lransferred to 

the regtons of P-globullns In response to hemolytic, an~emla. Iron defiCiency or autoimmune dis­

ease (Kaneko. 1989). 
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The Gamma (yJ globulins (immunoglobulins) were sJgnlflcantly decreased by the t\IJO dose lev· 

els of rnetronldazole treatments In goats compared to the untre..:'\ted control goats. The Immuno· 

globulin. decrease Is an tndicative of the presence of Immunosuppression activity of metronida­

zole drug. as the y-globullns are the precursors of the specific anUbody fonnaUon. and they are 

composed of several lmmu no glob u!ins (IgJ such as : JgG, IgM. 19A. IgE and rgD. which are syn­

thesized by the plasma cells. wh.lch maturated from -B-lymphocytes. In the spleen. bone marrow 

and lymph nodes (McPb~rson, 1984). The current work revealed also the presence of significant 

decrease of leucocytic count (Ieucopaenla). and presence of mulUple necrotic areas In the spleen 

tissue (especially by SOmg metronlcla:zo\e/kg.b.w.). A transient and rc:verslble neutropenia has 

been recorded durmg metronidazole treat.ment (Sanders et al., 1979) and leucopenia and neu­

tropenia were recorded by Mandal et aI. (l987). and lately. Ule leucopenia In mice. (Induced by 

melronJdazole) could be reported by EI-Nahas and EI-Ashmawy (2004). the latter authors re­

corded also. that metronidazole Induced anaemia In mice (represented by decreased erythrocyte 

and leucocyte counts. and haemaglobln concentraUon). Such anaemla could be recorded also in 

metronldazole treated goats by our study. as a decrease In erythrocytes. leucocytes and platelets 

counts and haemoglobIn concentration. 

The immunosuppression effect that induced by metronidazole treatments could be strengthen 

by other authors. Bamlas et al. (2002) revealed the decreased of percentage of lymphocytes In 

the mesenteric lymph-nodes 1.11 metronidazole treated mice. paraH~l w1U) decreased producl1on- of 

IFN-garruna and Inhibition of Th 1 - cytoklne pnxiucUon. Carballo et al. (2004) reported a de­

crease tn the replication index in lymphocytes in metronidazole treated women. Also, Colpaert 

et aI. (2001) recorded, In vitro. that the metronidazole suppressed the tumour necrosis factor La 

rats. 

In conclusion. the metronidazole injection (especially by 50mg/kg.b.w.) could induced : 

anaemia (because of the s1gnlficant decrease of erythrocyte. Jeucocytes and platelets counts and 

haemoglobin concentrat.ion and necrosis In spleen). Immunosuppression (because of hypogam­

maglobulJnemfa and leucopenia), Uver dysfunction (due to the elevated ALT-enzyme acUvlty and 

total btlrubln and degenerative changes in liver tissue). kidney dysfunction (due to elevation of 

serum creatinine and degenerative changes tn renal tissue). Further studies should be done 

weekly e.xamlnaUons of the all above parameters should be carried out In goats after parenteral 

(or even oral) adm1n1stration of 25mg/kg.b.w. to determIning if lhese chnnges were reversible 

and transient, or not. before the therapeutic admlnlstration of the metronidazole drug In the 

Egyp tlan goats. 
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Table (1): The different protein fractions of the serum protein of Goats 
(Intravenously injected with metronidazole for 5 days) as 
d t d b th . I t J e ermine ~y e Immunoe cc rap lOreSIS. 

Groups Albumin Alpha-l Alphn-2 Ucta (~) Gamma Total 
(Doses) (A) (a-I) (a-2) Globuljns (y) Globulins 

globulins globulins Globulins 
(gldl) (gldl.) (gldl) (g/ul) (gldl) (gldl) 

Cootrol 1.660 ± 0.420 ± 0.270 ± 0.800± 3.530 ± 5.040 ± 
Goats 0.078 0.045 0.012 0.033 0.170 0.319 
(O.OOm g/kg) 

25mglkg.B.w. ", ** .. ** ** **'" *", 

(IIv.ioj.) 2.230 ± 0.260 ± 0.680 ± 0.620 ± 1.8 J 0 ± 3.370 ± 
0.158 0.013 0.026 0.036 0.137 0.269 

50mglkg.B.w. "''''* "''''* *"'* *** *** + ... 

(IIv.loj.) , 0.680 ± 0.030 ± 0.070 ± 1.520 ± l.700 ± 3.320 ± 
0.064 0.004 0.004 0.107 0.095 0.187 

N.B. : NS = Non-significant chonge between means. '" = Signjficant change between the 
two means (at P ~ 0.05), .. = highJy significant change between the two means (at P ~ 
0.01), ... ** = very highly significant change between the two means (at P ~ 0.001). 

Table (2): Some Haematological parameters (white and red' blood 
corpuscle and blood platelets counts, haemoglobin 
concentration) of goats intravenously injected with 

t 'd I f 5 d me rom uzo e or ays. 

20 

Total 
proteins 

(gldJ), 

6.700 ± 
0.385 

NS 
5.600 ± 
0.306 
••• 
4.000 ± 
0.233 

White Dlood Red mood Haemoglobin Dlood platclcts 
Groups Corpuscles Corpuscles concentration (fhousands 
(Doses) cwnCs) (Mes) Icurom) 

itbousan(]s/cumml iMiHonslcumm) gldl 

Control 4,200 ± 3,700,000 ± 8,700 ± 860,000 ± 
(0,00 mglkg.) 221 165,000 0,345 28,844 

25mglkg.B.w NS 3,600 ± "'3,100,000 ± .. 7.500 ± ** 720,000 ± 
(IIv. inj.) 210 127,000 0.291 25,298 

SOmglkg.B.w. '" 3,500 ± * 2,400,000 ± ~ 7,200 ± II< ** 640,000 ± 
(lIv.inj.) 139 63,000 0,295 20,396 

N.D. : NS = Non·signlftcant change between means .... = Significant change between the 
two means (at P ~ 0.05), "'* = highly significant change between the two means (at P S 
0.01), * .... = very highly significant change between the two means (at P S. 0.001). 
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Table (3): Some serum biochemical constiJuents of goats intravenously injected with 
metronidazole for 5-days. 

Groups Aspartic Alanine amino- Total Total Creatinine Total 
(Doses) amino- Transferase Bilirubin Cholesterol Proteins: 

transferase (ALT) Enzyme 
(AST) Enzyme Activity 

Activity 
(lUlL) 

(lUlL) (mg/dl) (mg/dl) (mg/dl) (g/dl) 

Control 41 ± 8.100 ± 1.030 ± 118± LlOO ± 6.700± 
Goats 3.448 0.753 0.164 8.713 0.127 0.385 

I (O.OOmiVkg) 
2Smglkg.B.w. NS43± • 12.200 ± * 1.500 ± NS 130 ± NS 1.200:!: NS S.600± 
(JJv.inj) 3.162 1.019 0.117 10.198 0.134 0.306 
SOmglkg.B.w. u* 66± '*8 13.700:!: **2.300.± NS 143 ± • 1.600 ± **84.000± 

I (JJv.ln;.) 3.311 1.028 0.212 10.826 0.126 0.233 

N.B. : NS == Non·significanl cbange between means. 
". = Significant change between the two means (at P ~ 0.05), 
** =< highly significant change between the two means (at P ~ 0.01), 
oft"., == very highly significant change between the two means (at P ~ 0.001). 
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(a ) (b) (c) 

Fig. (1): The dlfferenl protein rrncUons of meu'onldazole treated goats: (a) conlrol goat (b) goal 

I.v. injected with 25mg/kg.b.w .. and (c) goallnJecled w1tll 50mg/kg.b.w. 

Fig. (2): Liver secUon of Goat l.v. Injected with 25mg metronldazol/ kg.b.w. for 5-days. showing 

degenerauve changes In ilic hepatocytes and congesuon of the hepaUc blood \Jessels 

(H & E. x 400) 

Mansoura. Vet. Med. J .. Vol. vm, No.2, 2006 
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Fig. (3): Liver section of goat. Lv. injected with 50 rng metronJdazo\jkg.b.w. for 5-days. showing 

congestion of the central vetn and vacuolations of hepatocytes (H & E .• x 400). 

Fig. (4): Kidney section of goat. Lv. injected with 50mg metron1dazol/kg.b .w. for 5-days. showing 

partial flattening of some tubular epithelium and haemorrhages of lhe Intertubular tis-

sues (H & E. x 400) . 
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Fig. (6): Spleen section of goat Lv. injected wtth 50mg metronldazol/kg.b.w. for 5-days. showing 

lymphoId depleUon and thickening of the wall of the blood vessel of the spleen 

(H. & E. x 400). 

Mansour£l:'. Vet. Med. J. Vol. VIlI. No. 2. 2006 

I 



II 

Sh.ehata. F. C, & SoHman. A. S. 25 

REFERENCES 

Bamlas. G.; Marin!. M.; Muskaluk. C. A.; Odashima. M .• ROBS. W. G.; Rivera, N. J, and Co­

mInelli. F. (2002) : Down-regulation of Intestinal lymphocyte acUvaUon and Th-l­

cytokine prooucUoJ) by anUblotlc therapy In a murine model of Crohn's dIsease. 

J.Tmmuno). ; 169(9); 5308-14. 

Bendcsky, A.; Menendez. D. and Ostrosky. W. P. (2002) : [s metronidazole carcinogenic ? 

Mutat. Res.: 511(2) : 133-144. 

Bierer. 8. w, (1969) : Electrophoresis analysis of blood serum and plasma proteins of nonnal 

horses. Am. J. Vet. Res. (30): 2237-40. 

Bjofnsson, E .; Nordllnder, H. and Olsson, R. (2002) : Metronidazole as a probable cause of se­

vere liver Injury. Hepatogastroenterology, 49 (43): 252-254. 

Carballo. M. A.: Palermo. A. M. and Mudry, M. D. (2004) : ToxlcogeneUc evaluation of metro­

nidazole in the treatment of women Infected wllh trtchomonas vaglnal!s. Ann. Trop. 

Med. Paraslto!.; 98(2): 139-147. 

Chapman, H. D. (1997) : Blochemjcal, Genetic and applied aspects of drug resistance 111 ElIne­

rta paraSites of the fowL Avian Pathology (26) : 221-244 . 

Colpaert. S.; Liv., Z.; De-Greef, B.: Rutgeerta, P.; Ceuppens, J. 1. and Geboes . . K. (2001) : Ef­

fects of anti·tumour necrOSiS factor. lnterleuK.Jn-10 and anUbloUc therapy In the Indo· 

metacln induced bowel Inflammation rat model. AIlment. Pharmacal. Ther .. 15(11) : 

1827-1836. 

Cosar, C. and Julou, L. (1959) : Activity de L'(£-Iydroxy-2-elhyl)-l- roethyl-2-nltro-5-1midazole 

(8823R.P.). Vlce-av1sdes Infections exper1mentales a trtchomones vaglnaUs. Ann. Insl 

Pasteur. Paris (96) : 235. 

Dolezalova, V.; Stratil, P. and SIm1c.k.ova. M. (1983) :_-fetoprotelns and macroglobulin as a 

markers of distinct response of hepatocytes carcinogens In the rats carcinogenesis. 

Ann. N.Y.Acad. ScI. (417): 294-306. 

Douma6. B. T.; Watson. W. A. and. Pigs, H. G. (1971) : KIts used for serum toW protein deter· 

minaUon. Clio. Chern. Acta 31(1) : 87. 

EI-Nabas. A. F. and EI-Ashmawy. 1. M. (2004) : ReproducUve and cytogeneUc tOxicIty o( roetro­

nidazole in male mlce. Basle Clin. Phanncol. Toxico!.: (495): 226-231. 

Freeman. W. A; McFadzeam. J, A. and Whelan, J. P. F. (1968) : Activity of metronIdazole 

agalnst expertmental teLanus and gas gangrene. J. Appl. Bact.. (31): 443. 

Mansoura. Vet. Med. J. Vol. VIII, No.2. 2006 



Shehata. F. I. & Solimcm. A. S. 26 

Grover, J. K.; Vats, V.; Srlnivas, M.; Das, S. N., Jha, P.; Gupta, D. K. and Mitra. D. K. 

(2001); Effects of metronidazole on spermatogenesis and FSH. LH and testosterone lev­

els of pre-pubertal rats. lndlan. J. Exp. BioI.; 39(11): 1160-1162. 

Hayes, A W. (1989) : Principles and methods of toxicology. 2nd .. Ed .. Raven Press, New York. 

pp.485. 

Helal. A. D. aDd Seddlek.. Sh. A.. (2005) : TOxlcologlcaJ and parasitolOgical studies of the sec­

nidazo\e drug (compared with amproUum sulphate) as a lr:Ial for using It In treatment of 

E.sUedae Infection ill rabbits. Zag. VeL J .. 23(1) : 45-62. 

Henry. R. J. (1974) : Clinical chemistry principles and technics . 2nd . Ed .. Harper and Row. PP : 

525. 

Horlen. C. K.; Seifert. C. F. and Malou E. C. S. (2000) : Toxic metronidazole -Induced MRJ 

changes. Ann. Pharmacolher.; 34(11): 1273-1275. 

Jendrassikl. G, P. (1938) : Verienrachte photometrtche meth,eden zur besUmmung de bluthlll(­

ublns. Biochemical J .. 2(297) : 81. 

Jones. L. M.: Booth. N. H . and McDonald, L. E. (1977) : Velerinary pharmacology and thera­

peutics. 4th. Ed .. the (owa State UniversIty Press. 

Kaehman. J. F. and Moss, D. W. (1978) : Enzymes In : F'Undamentals of cUnlcal cheriUstJy. 

sounders. W.B., Phlladelphla. 

Kaneko. J. J. (1989) : Clinical bl.ochemisl.Jy of domesUc animals. chapter (6), pp. 142. 4th .. Ed .. 

Academic press. Inc. 

Kim. D. W.; Park, J. M.: Yoon, B. W.; Baek, M. J.; Kim. J. E. and Kim. S. (2004) : Metronida­

zole-induced encephalopathy. J. Neurol.ScI.: 224(1 ·2): 107-111. 

Lillie. R. D. and Fulmer, H. N. (1976) : Histopathologic technic and practical hl.stochemistry. 

McGrow Hill800k Compo 

MandaI. T. K..: Yadava. K. P. and Tirkoy. K. (19B7) : EITect of metronidazole on tile haemato­

lOgical parameters In goats. Indian Journal of anlmal scl.ences. 57(7): 706-708. 

McPherson, R. A. (1984) : Specific protein I.n : Clinical diagnosis and management by laborato­

ry methods, Edited by Henry. J.B .; Sounders. W.B .. PhHadeiphla. 

Murdy. M. D.; Martinez. F. I.; Palermo. A M.: carballo. M. A; Ego~cue. J. and Garcia. C. M. 

(2001) : Emb'ryolethality by metronJdazole (MTZ) In Rattus norvegJcus. Teratog. Carel­

nog. Mutagen.; 21(3): 197-205. 

Mansoura. Vet. Med. J. Vol. vm. No.2. 2006 

I 



_1-

Shehata. F. I. & sollman, A. S. 27 

Nigro, L. M. M.; Palermo, A M.; Mudry. M. D. and Carballo, M. A (2003) : Cytogenetic evalu· 

ation of two nltroLmldazole derivatlves. Toxicol. lnvltro; 17(1): 35-40. 

Reitman. S. and Frankel. S. (1957) : Kits for detenntnaUon of SGOT and SGPr. J.Clln. Path .. 

28: 56. 

Reshetnyak. U. Z.; Barteneve. U. S. and Rubanov. A A. (1970) : I..richopol (metronidazole), an 

effective drug against coccidiosis In Rabblls; Veterinaria. (3): 75. 

Rossignol. J. F .• M.a1sonneu'ie. H. and Cha, Y. M. (1984) : Nltrolmldazoles In the treatment of 

trichomoniasis. giardiasis and amoebiasis. International Journal of CUnlcal Pbarmacolo­

f!;I. Therapy and Toxicology. 22(2): 63-72. 

Sanders. C. V.; Hanna, B. J. and Lewis, A. C. (1979) : MetronIdazole In U\e treatment of anaer­

obic infections. Amer. Rev. Resp. Dis. (120): 137. 

Schalm, O. W. (1861) : Veterinary haematology. Lea and Fcblger. Philadelphia. USA. 

SchaIm. O. w. (1975) : Veterinary Haematology. Balllierc Tindall and Cassel L.TD .• 2 nd .. Ed. 

London. 

Shakshouk., A G.; Gomaz, H. E. and A.5hmawy, I. E. (1995) : The anticoccidial efficacy of met­

ronidazole In comparison w1th sulphaqulnoxallne and lasalocld In control of coccidiosis 

in baJady chickens. J.Egypt. Vet. Med. Assoc .. 55(1-2): 517-27. 

S!s.ton, P. R. and Ingham. H. R. (lQ85) ; AcUon of metronIdazole on facultaUve anaerobes. 

J.lnfecLDls .. (l5l) : 569. 

Snedecor. G. W. and Cochran. W. G. (1969) : Statistical methods. 6 th ed. IOWA state unlversl­

ty. Ames. lOWA. 

Taw. T. H. and Chen, Y. F. (2003) : PhannacokJnetics of metronidazole In rat blood, brain and 

bUe studied by mlcrodlalysls coupled to mlcrobore Uquld chromoatography. J. Chroma­

togr. A.: 987(1-2): 277-282. 

Mansoura. Vet. Med. J. Vol. VIII, No.2, 2006 



Shehata.. F. I. & Soliman. A. S. 28 

<.F.rlI~1 

.rur ~ J-,jl~-,.rJI..>lA.&. ~ ~-' ~~~.J ~);~ uL..I..>.) 

(r~!J' 4J1r-i - ~ t)) .:,1.,.:J.14-w~ ~ 

·(4);~1~ - lHt.)l.:,I~1 i...... ~Y'-I~ 

~1".'jJ1 wWhJI ~";,r.> .>l4.S r~l.J JJjl~G~-o wt$."... ..b-l ". (~~I) JJjI~~1 J~ 
4L., ~1y\)U1 L..AI u., (W It).>4IJ ~~ ~l:..i~I-, .r-J~U 1,)"1.;.,... "s:..-rJ1 J!..o) ~I '..l:>J 

I,)"li".."s:....rll~."... ,L,J wGI"";'IJ (;:~JJI L..~~ ~) ~')WIJ ~li)J ,.;~I ~I J~ d rl~IJ rl,).-I 
JL.u rl..G.....:.....! jJJ~ L.I.>JJI .~ V-- 0-411 ~lS'J ,~I ~I.,.)UI i..J~1 d'1.r-"~1 .L.4J y~l d 
~L...~ o.Jpl ~.,J..~ L1-!~~ (~J ~;WI ~.A-I) ~~ ,.;.rJ.1 fUI ~ ..;J...J.t.H ~~ JJjI~J~1 

wl.&.~-r ~! ~t;J.l V I)1 ~~ tJ'1J; ~I r UI nt~ V-- \ 0 ~ ~ f .J:'"AJI 1-4JJ ,~jJ ~ J.(/ 

~~o ic;~ 4~-,-, ~ f ~~I u~l-, .i.~ ~W ~IJ ~~J\tI~~I.4".JL.:.,.. 
.~ iJjJ ~/JJjI~J~ ~o. ~.Y."-I 4.u..JJ ~ ~ .;.s.UI &'" .i!lWI ~~IJ 't.? L.ljJ ~/JJjI-4-iJ.H 

0lil~1 t7~ ~ U"".>WI r.,..;J1 u-'J ·41b ilt1-o ,..uJ ,('~I ~ .»1., 'OJ" ~~I wl.il~ (jJ.....;)1 ~I fJ 
~W~I ,-",.,.,..AJI J......I r~ • .:A.~'~""J ,4)"J41 ~~I .l.~ ~ (~I tiL. ~) r.> w~ J.;.i ~J 4J.S' 
~ ~LJI4.,J;L~101~14..../J..u Jw,J dSJ .J.$ 0~J ,(J.a1( ~J.) (.f'~1 ~Il ~LJIJ 

~/~o. lsA-lt·i.-l>l j-CUI ~'l:.A..> JJjI~J.r:-I1 )...ii) (l;.:..:.....! ~j ~1.rU1 ~L:,; >. L:...J .}i.J/ 

i.y..lll c:ili....:JIJ .1..~~ .. ~.HJ .I.,..J.I rJJI wi.,$' ~ ~ ~I uaLJI6J~~) .rU4 ~i ~J..,.i (~~.lJ 

wI.)' JJ...&.J u:Jr--'.P. - L.l+l &'" JS ~ ,.;~I ~I~) ~L. ~ ~.J.>iJ ,(~~~I:r.S.J ~J 
~~iJ • (~IJ .l$JIJ JL.:.JJI ~ l~ j.f..:.;J J')6u! ~P.'J ~)J.H~ .. ~~I ua-iJ1 iJS" ~J • ~I rJJI 

j.f..:.;J~! wl~ 6~jJ ~10J~1 :r.5';J ALT ~.:;'! i.~I.l~I~) J.$JI ~u.J ~ J,L;. 

i3)J ~l wl~J J..-LI ~L..J ~ i..J~1 • .lL.)1 ~) fll ~J d yl~! ~~iJ ,(.l$J1 ~4 

wl~J J....a.11 LHL~ ~ ~1.~VI~) ~I ~J ~ yl~! ~~iJ · (J..$j/ ~~ j.f..:.;J 

~ .~~! ~UI ~WI LI.rl v.,.>i ~Gl ~ <..r'Y- I-4JJ' (~I ~liiJ ~~ j.J..:.;J i.i)iJ ~l 
wl~1 ~lS" b! ~~.,....L ~.rJ1 J-.J:. ~-' v.u..J)1 uAJ-1~";',y. iJ..}J rs/~'(o u.r.- .~!..lA.t j..'UI 

).u il.l.X.:......! J.:..i .dEJ "J ji ~I ~.,JI~! L~J 4 _ -iJ ul~ ~ u.r!-I • .i+,";";J.> ~I ~WI 

.,.;~I ~UI ~ ~.r!-I.~ JJjlJ..:.iJ~1 

Mansoura. Vet. Med. J. Vol. vm. No.2. 2006 

I 


