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ABSTRACT

The present study was conducted to compare the advérse effects of two anti-
inflammatory drugs on haemogram, immunity as well as some biochemical parameters
in sheep. Fifteen sheep aged 4 -10 months were used. They were divided into three
equal groups each of 5. The first group was left without treatment and seﬁed as corn-
trol. the second and third groups were injected intrarmuscularly with dexamethasone
(0.20 ing/kg b. wt.) and flunixin meglumine (1.1 mg/kg b.wt.) respectively as therapeu-
tic regimen for 5 successive days. Blood samples were collected at 5,10,15 and 20
days post last injection for studying the effect of the test drugs on haemogram, immu-

nological and some biochemical changes.

Intramuscular injection of dexamethasone induced significant decrease in haemog-
lobin concentration, packed cell volume, erythrocytes, monocytes, eosinophilis. iotal
proteins, gamma globulines, total globulines, T3, T4,I gG. IgM and soduim which re-
rmained low for two weel post stopping of drug administration. On the other hand it in-
duced an increase in total leucocytic count, neutrophiles, serum albumin AST, ALT. po-
tassium, sodium and inorganic phosphorus for two weelks post drug injectiorn.

Flunixin meglumine induced insigniﬁcaht decrease in haemoglobin concentration,
pacled cell volume, erythrocyte basophil counts, albumin, alpha globulin and beta
globuline. It also induced significant decrease in lymphocytes, monocytes, eosinophiles,
total proteins, gamma globulin, total bilirubin, T3, T4, IgG, IgM and sodium but induced

a siginficant increase in total leucocytic count, neutrophil count, serum ALT. potassium
calcium and inorganis: phosphorus.
It coudd be concluded that both dexamethasone and flunixin meglumine induced

several hematological, immunological and biochemical changes in sheep but flunixin

meghumine was more safer because it was less hazardous than dexamrthasone.
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INTRODUCTION

Anti-inflammatory drugs have come to occupy a permanent place in modern clinical thera-
peutics. The most wiedly used Anti-inflanunatory drugs are steroidal and non steroidal drugs
(Lee and katayama 1992), Antl-inﬂammatory drugs had also analgesic, antipyretic, antiprosta-
glandin clfcets,

Steroidal anti-inflammatory drugs are the most important and often life saving class ol potent
Anti-inflammatory agent used for the treatment of several pathological conditions (Yeates and
March 1980). Steroidal anti-inflammatory drugs are also used in the treatment of adrenal hor-
mone deficiency (Goodman and Gilman 1980), ketosis and shock {Braun, 1989). Dexametha-

sone is one of the most important commonly used synthetic glucocorticoids in Egypt.

Non stcroidal Anti-inflammatory drugs, may be classified chemically into two groups: the
cnolic acid group as phenylbutazone and carboxylic acid like flunixin (lees and Higgins 1985).
They exert their effects through inhibition of prostaglandin biosynthesis by irreversible blocking
of the cnzyme Cyclooxygcnase {prostaglandin synthetase] and thromboxanc (Taylor et. al,
1994). TFlunixin is non a steroidal Anti-inflammatory agent used in horses lor treatment of in-
flammaiory diseases or colic (Jaussand 19886). It is used as meglumine salt in Veterinary Medi-
cine (Reynolds 1989). '

The present study was carried out to investigate the effect of parenteral administration of dex-
amethasonc and flunixin meglumine on the haematological picture, serum biochemical parame-

ters and immune response of the sheep.

MATERIALS AND METHODS

1- Drugs:
Dexwnethasone: is one of synthetic glucocorticold anti-inflammatory manulactured by

Egyptian Co. for Chemical and pharm{Adwia)} 10th of Ramadan City.

7

Flunixin meghimine (Finadyne)® it is one of non steroidal anti-inflammatory drugs man-

ufactured by Schering- plough Company, USA.

2- Experimental animal :
A total ol clinicaly healthy 15 sheep aged between 4-10 months old were used. They belonged

to a farm at Sharkia Governorate and empolyed for this investigation the sheep were randomly

divided into three equal group, 5 sheep in each. The first group was left without treatment and
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served as control group. Second and third groups were infected intramuscularly with 0.20 mg

dexamethasone /kg b. wt. and 1.1 mg flunixin meglumine /kg b. wt. respectively as therapeutic
dose tor live successive days.

3- Sampling :

Two blood samples were collected from each animal from jugular vein at 5. 10, 15 and 20
days post the last injection of both drugs. First sample was collected in heparinized {ube for de-
termination of haemoglobin percent (Hb%), erythrocytic count (R.B.Cs.), packed cell volume
(P.C.V.%). total leucocytic count (T.L.C.) and differential leucocytic count were also estimated ac-
cording to (Coles 1986). The sccond sample was collected in centrifuge tube to obtain clear ser-
um for determination of total protein according to Doumas et. al. (1981), protein serum frac-
tions werc estimated after (Kaneko 1989). Serum transaminases (AST . ALT) were determined
colorimetrically according to Reitman and Frankel {1957), serum total bilirubin (Henry 1964),
serum immunoglobulins (IgM- 1gG) were estimated using SANDWICH Elisa method according to
Erhard et. al. (1992). '

Tri-iodothyronin (T3), thyroxin (T4) were determined according to Abraham (1981) by RIA
Kits. Triiodothyronin, thyroxin ratio were also estimated. Serum sodium (Na) and potlassium (K)
concentration were determined according to Oser (1979), Calcium (Ca) Glindler and King,
(1972). inorganic phosphorus (P) (Goldenberg 1966).

4- Statistical analysis :

The obtained data were tabulated and statistically analysed according to Petrie and Watson
{1999).

RESULTS

The effects of dexamethasone and flunixin meglumine on haematological picture arc shown in
Table {1) Therapeutic dose of dexamethasone induced significant decrease in erythrocytic count
haemoglobin concentration, packed cell volume, lymphocytes, monocytes and eosinophil counts
at 5,10 aud 15 days post injection but induced significant increase in total leucocytic count and
neutrophil at same peroid. Flunixin mglumine induced insignificant decrease in haemoglobin,
packed ccll volume and erythrocytic count all over the experimental period but induced signifi-
cant increase in total leukocytic count, neutrophils count, and significant decrease in lympho-

cytic count at 5,10 days post injection.

Dexamcthasone induced significant decreasé in total proteins, gamma globulins. total globu-

lins and signiticant increase in albumin at 5. 10, 15 days post injection meanwhile flunixin meg-
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lumine induced significant decrease in total proteins. Dexamethasone induced decrease in total
proteins, gamma globulins, total globulins and significant increase in albumin at 5.10.15 day
post injection Meanwhile flunixin meglumine induced significant decrease in total proteins,
gamma globulins, insignificant decrease in total globulins and insignificant increase in albumin
at the samne period (Table 2).

The results illustrated in table (3) and {4) revealed that dexamethasone injection increased
serum transaminases (AST and ALT), potassium, calcium and phesphorus levels but induced re-
duction in T3. T4, IgG, [gM, and sodium. Flunixin meglumine induced significant increase in
serum ALT and significant decrease in total bilirubin, T3, T4, IgG, IgM, sodium, potassium. cal-

cium and phosphorus but there was insignificant increase in AST,

DISCUSSION

Anti-inflammatory drugs either steroidal or non stcroidal are widely used in veterinary prac-

tice to provide symptomatic relief of acute and chronic inflammatory conditions.

Significant reduction of haemoglobini, packed cell volume and erythrocytic count were oc-
curred afier 5, 10, 15, days post [.M. injection of dexamethasone (0.20 mg /kg b.wt.) for 5 suc-
cessive days. These results might be attributed to the deleterious effect of the drug on bone mar-
row resulling in bone marrow dysfunctions (Yeates and March 1980}, The elfects on
haemoglobin%, packed cell volume and erythrocytic count were supported by that previously re-
corded by (Hass et. al. 1964, Nazifi et. al. 1998) (Fayed and Korshom 1998) in horse and
goats respectively. Also dexamethasone at the same dose induced a significant increase in total
leucocytic count and neutrophils count. a significant decrease in lymphocytes, monocytes and
esinophils counts. These together with results were parallel to those of Zia-Ur-Rahman (1992)
he found that administration of dexamethasone to camels at dose (20 mg/kg b. wt.) LM, or L.V,
for 4 days induced an increase in total leucocytic count, neutrophil and decrease in lymphocytes
counts. The results were reported by (Habibadbadi et. al. 1997) they reported that administra-
tion of isofluperdone acetate increased leucocytes, neutrophils and decreased in lymphocytes,
monocytes and esinophils counts in sheep. The number of circulating esinophils resulted from
endogenous or exogenous increase in adrenecorticotrophic hormone (A.C.T.H.) or adrenocortical
steriod (Raphal 1978).

In the present study flunixin meglumine (1.1 mg/kg b.wt.} caused non significant effect on
haemoglobin %, packed cell volume % and erythrocytic count. Close similarity our results were
nearly similar to that obtained by {Carrick et. al. 1989) and (Taylor et. al. 1994) They found

that flunixin meglumine induces non significant change in haemogloben % packed cell volume %
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and erylhrocytic count. Qur results showed a significant increase in total leucocytic count, neu-
trophils count and significant decrcase in lymphocyles, monocytes counts. These resulls were -
in accordancc with Habibadbadi et. al. (1997) who found that phenylbutazonc induces signifi-
cant increasc in leucocytic count in sheep after 12 days posf administration. In the same line,
Shalby (2000) found that mcloxicam (NSAIDs) induced a significant increase in total leucocytic

cound, nentrophil count and signilicant decrease in lymphocytes and monocytes counts in rab-
bit.

The intramuscular injection of dexamethasone (0.20 mg/ kg b.wt) induced a significant de-
crease in (otal proteins, gamma globulins, total globulins but albumin increased. These results
agreed with those obtained by Hefney (1996} who reported that administratin ol therapeutic
dose of depomodrol and kenacort A to rabbits resulted in a significant decrease in scrum totat
protein levels. Abd El-Aliem (1999) reported a significant decrease in serum total proteins and
gamma_ globulin with therapcutic dose isofluperdone acetate in rabbits. These results could be
altributed to the immunosuppressive cffect of glucocorticoids (Reynolds, 1989}, Our rcaults
were conlernined by Fayed and Korshom (1998) They reported that dexamethasone induced sig-
nifican! deercase in total proteins, globulin and increased albumin. It is well known that gluco-
corlicoids inhibit protein synthesis through decreased synthesis of messenger R.IN.A. in fibro-
blast, DNA synthesis is linpaired directly by corticosteroids (Pratt and Aronow, 1966), Another
explanation for the decreasc in tolal proteins was confirmed by Kayali, et. al. (1987). Glucocor-

ticoids excert ils catabolic eflects on muscle protein haomeostasis and inhibil protein synthesis.

The present investigation revealed that flunixin -meglumine at a dose of 1.1 mg /kg b, wt. in-
duced signilicant decrease in total proteins and gamma globulins at 5,10 and 15 days post last
injection and insignificant decrease in total globuilins at same peroids. These resulls are in
agreemeni with thosc of Carrick, et. al. {1989) who found a loss in total proteins by treatment
of neonaial [oals with different doses of {lunixin meglumine for 5days. These results might be at-
tributed 1o drug toxicity and immunosuppressive effect of flunixin meglumine as reported by
Cheng, et. al. (1998). Stegelmeir et. al. (1988) stated that treatment of dog with flunixin meg-

lumine induced hepatocellular damage and ledto a decrease in total proteins and serumn globu-
lin.

The significant increase in the liver enzymes of lambs treated with dexamethasone reflect the
degrec of tissue damage. These results arc comparable with the finding of Bush (1996) who
mentioned that hepatopathy was induced in dogs, cats or rabbits by single or multiple doses of
glucocorticoids, Moreover, El-Seidy et. al. (2002) added that dexamethasone administration in-

creased scrum transaminases (AST and ALT) in rabbits.
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Dexamcihasone treatment induced insignificant increase in total bilirubin. These results are
comaparable with that obtained previously by Badawi (1998).

The present investigation revealed that flunixin meglumine induced significant increase in
serum ALT and insignificant increase in serum AST but induced significant decrease in total bi-
lirtbin. These resulis are inagreement with that obtained by Taylor et, al. (1994). The authors
reported that (lunixin meglumine induced significant increase in serum ALT Vanhoose (1975}
hard noticed elevation in serum SGOT and SGPT in one treated horse from 7 to 21 days after
treatment with flunixin meglumine. Martin et. al. (1984) found that phenylbutazone induced

significan! decrease in total bilirubin indicating a decrease in the breakdown of erythrocytes.

In the present study the, intramuscular injection of dexamethasone ( 0.20 mg/kg b. wt.) and
flunixin meglumine (1.1 mg / kg b. wt.} caused significant decrease in T3 and T4 at 5.10 and 15
days post injection. Similar results were seen by Madef et. al. (1997) and Fayed and Korshom
(1998} who found that dexamethasone induced significant decrease in T3 and T4 in pigs and
rabbit respectively. Excess glucocorticoid may alter thyroid hormone metabolism by suppresing
the hypothalamic - pituitary - adrenal axis and pertunbing peripheral hormone metabolism.
These allerations were manifested by decrcased total and free thyroxin and Trilodothyronin lev-
cls Gamsted et. al. (1979). Ramirez et. al. {1997) Also mentioned that phenylbutazone (4.4 mg
/kg b. wt.) induced decrease in total and iree thyroxin in horses.

The present investication revealed that dexamethasone induced significant reduction of (IgG
and IgM) but (lunixin meglumine induced non significant reduction in serum IgG and IgM at
5,10 and 15 days post .M injection.This observation was previously recorded by Sangil, el. al.
(1993} and Abd El-Aliem (1999}). These results might be possibly be attributed to the decrease
in total proteins and globulin as suggested by Coria and McClurkin (1978) or might be attribut-
ed to lymphopenia as recorded in the present study. Bate et. al., (1991) found that isoflupere-

done acetaie treated saw had a decreased concentration of I gG.

Effects of dexamethasone on serum minerals were pronounced and mainfested by reduction
in serum sodium and elevation in potassium, caleium and inorganic phosphorus. Same results
were reported by El-Seidy et. al. (2002) in rabbits. The increase in the serum calcium and inor-
ganic phosphorus in lambs after treatment with dexamethasone were comparable with the re-
sulls obtained before by Habibadbadi, et. al. (1997) and (1998) in sheep and horse respective-
ly. Flunixin meglumine induced reduction in sodium, potassium, calciurn and inorganic
phosphorous after 1. M. injection for 5 successive days. These changes coincided with the re-
sulls of Habibadbadi, et. al. (1997) who reported that phenylbutazone {non steroidal antiinflam-

matory) induced decrease in sodium, potassium and inorganic phosphorous in sheep.
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Tabtle (1): Effects of Dexamethasone ( 0.20 mg/ kg b. wt.) and flunxin meglumine ( 1.1 mg/kg b.wt.) on haemogram 2fter intramuscular injection for

3 successive days in sheep (n=5)

Time of
sampling and Control 5 Days 1¢ Days 15 Days 20 days
groups
Parameter Gl G2 : G3 G2 G3 G2 G3 G2 G3
Hb gnﬂdl 10.14+0.81 | 7.64+0.235% 9.80+1.93 6.88%0.18** 9.62+0.31 8.12+0.15* 9.58+0.58 9.820.33 10.02+0.43
l;’.V.C. % 35.334£1.21 1 30.164£0.93* | 32.53+1.70 29.0421.29** | 32.85+1.18 30.8x1.01* l 33.73£1.23 30.22+1.97 | 34.1621.60
I
R.B.C.S.x10° mm3 0.1611.01 6.76+0.17* | 8.54+1.02 6.12£0.32+ 8.46+0.97 6.7620.25* 8.40+1.09 8.06+0.33 8.62+0.35
WEB.CS. 10°mm3 761£0.26 8.83£0.37* 8.50+0.19* 8.49£0.25* 8.30z0.11* 8.15£0.13 : 8.02+06.29 7 54;0.35 742043
Lymphocyte 10°mm3 | 3.9220.15 3.12£0.22% 3.22+0.17* 2934035+ 3.30:0.21* 3.16+0.23% ; 3.530+0.29 3.76x0.21 3.83=0.13
i !
Neutrophil 10°mm3 | 2.5620.10 4.62£0.45%* 4.10+0.50* 4.87=0.70** 3.95+0.61* 3.90+042* | 3334057 28240351 2.40+£0.35
Monocyte 10°mm3 0.42+0.02 0.29£0.05** ‘ 0.3140.04* 0.20t0.06""* 0.29=0.04* 0.38+0.05 0.40+0.0:4 0.38=0.04 0.44£0.02
Eosinophil 10°mm3 0.-18+0.03 0.39x0.01* ‘ (3.45+0.04 0.31=0.07* 0.41£0.05 0.40=0.02* : 0.31x0.01 (.3320.08 0.45=0.02
Basophil 10°mm3 0.24+0.03 0.35£0.02 0.36+0.01 0.23=0.04 F0.2920.03 0.20x0.03 ‘ 0.23£0.01 0.19=0.07 0.26=0.02
 P<0.05
=% P<0.01
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Table (2): Effects of Dexamethasone ( 0.20mg / kg b. wt.) and flunixin meglumine ( 1.I mg/kg b.wi} given by intramuscular injeetion for 3 successive

days on total protein and protein fractions in sheep (n=5}

~Time of
lin = =
SAMPURE 1 control 5 Days 10 Days 15 Days 20 Days
nd groups
Parameter Gl G2 G3 G2 G3 G2 | G3 G2 G3
E
‘ i
T. protein gm/dl | 6.96+0.69 5.0420.30* 5.58+0.38*% 47610.18% | 5.1240.12* 5.12+0.10% 6.18+0.18 6.26+0.20 6.52+0.22
aibumin % 42.44+0.99 42.78+1.35 41.62+1.04 46.840,87** . 44.72+1.52 47.98+0.12%* i 43.56+0.33 42.04:+1.23 41.34x1.14
a globulin % 13.2+0.63 11.50+0.49 11.52+0.43 11.26+0.68 11.98+0.34 12.16+0.61 l 12.44+0.29 13.22+0.51 12.710.24
B globulin % 19.59+1.61 23.90+2.08 22.8411.63 23.34£118 | 22761175 23.64+1.14 ‘ 23.69+0.97 2210.56 21.1630.65
3 globulin 214774057 | 201740.49%% | 23731004 | 18.980.58%%+ 20.79£0.46%%*| 16,641,455  20.16:0.82%* | 22.624127  © 24342103
. ? l
H . |
I. globulins %% | 57.3620.44 56.57+1.94 37.99+1.22 53.58+1.58% i 55.53+2.25 52.49£1.89% 1 56.29+0.78 57.7421.12 | 58.2+1.39
: !
A/G ratio 0.7440.05 0.76+0.03 : 0.72£0.02 0.87+0.05 0.8120.05 0.92+0.07 F0.77+0.01 0.73+0.03 ‘ 0.70+0.02
* P < 0.05
# P o< 0.01
F#xx P (L0001
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Table (3): Effects of Dexamethasone ( ¢.20 mg/ kg b. wt.) and flunixin meglumine ( 1.1 mg/kg b.wt) given by I.M. injection for 5 successive days on
some serum biochemical parameters of sheep (n=5)

Time of
sampling and Control 5 Days 10 Days 15 Days 20 days
groups
Parameter Gl G2 ‘ G3 G2 G3 G2 G3 G2 G3

AST (U/L) 4372+ 231 | 37.1243.13** E49.201:3.15 61332, 81**  50.19+2.91] 55.10+2.72 47.15+2.19 47418552 45.20£2.50
ALT (UL) 20.31x1.23 | 25.17£1.40% | 24.70£1.07* | 28.10£2.83* | 26.20x1.65* | 24.35£2.20 23.11£1.93 21.73£1.78 21.93x1.75
Bilirubin (mg/dI}| 0.31+0.03 0.35+0.01 0.23£0.01* 0.37+0.04 0.25+0.03 0.39+0.03 0.26x0.04 0.34+0.01 0.29+0.02
T3 (ng/dl) 130.2£3.35 F11.40+4.41%*% 118.6x3.87* 119+2.45% 120£2.47* 126.2+3.18 124.8+£2.42 131.6£3.43 127.41%2.30
T4 (ug db) 3.7320.1 2.7220.24** | 2.8+0.34* 2.68+x0.28* 2. 83x0.30* 2.96+£0.26* 3.03£0.20* 3142027 3.3420.19
T3/T4 35.00£1.35 | 45.69£7.69 45.06+5.90 43.21+4.19 44.43%5.07 43.874£3.92 41.9743.09 43.39+4.55 38.7412.54
IgG (mg/ml) 18.68+1.03 14.05+0.99* 17.34x1.76 17.78£0.75* | 15.48+1.56 16.04+0.47* 15.68+2.01 16.43+0.89 15.58+1.87.
[EE/[ (mg]ml) 2.76+0.13 1.91£0.11** | 2.10£0.26 1.62+0.42* 1.90+0.43 1.86+0.33 1.95+0.36 2.30+0.32 2.10x0.36
* P < 0.05 * P < 0.01

Table (4): Effects of Dexamethasone ( 0.20 mg/kg b. wt.} and flunixin meglumine { 1.1 mg/kg b.wt) given by LLM. injection for 5 successive days on
some serum major electrolytes of sheep (n=5)

Time of
sampling and | Control 3 Days 10 Days 15 Days 20 days
groups ‘

Parameter Gl G2 G3 G2 G3 Gz | G3 G2 G3
Na (m Eq/L) 145.60+3.22 | 107.6614.95%** | {25.10+£2.30%*%* | 100.06+2.989***| 115+£3.73*** | 124+6.60* i 133.71+2.90% | 132.4£5.07 | 140.10+2.30
K (m Eq/1.) 4.9310.39 7.83£0.50%*%* 3.10+0.41% 7.08£0.56* 3.35£0.33* 6.46£0.47* ! 3.90+0.73 5.8+0.30 +.4+0.65
Ca (mg/L) 9.03£0.78 10.95£0.65* §8.40+0.51 9.8410.69 8.10+G.65 9.46+1.22 8.70+0.55 9.09£1.07 ; 9.20+0.83
ph {mg/L) 5.07£0.50 7071048+ 4.20+0.40 6.83+0.37* 4.10+0.57 6.30+0.32 ' 4.90+0.22 5384019 5.31+0.61
* P < 0.03 TR P < (.001
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