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INTRODUCTION

- Ivermectin, a potent broad  spectim antipara-
sitic drug, 18 a mixmre of two natural fenmentation
products of Nterprompyces avermitilis. Chemically, s
constituents are macroeyelic lactone derivatives', “The
drug immebilizes internal nematodes by blocking the
exciatorny motor neurons in parasites which contain
gamma anunobutyric acid  (GABA)Y in thetr nervous
system G Noreover, the drug had an ovicidal as well
as larvicidal effects ““7 s extremely potent antiparas
sitic activity is greatly precluded by its frequently en-
countered side effects m horses 1 goats ) and 1abbits
' The previons  side effects could represent a snag in
the substantially efficient use of this drug in these spe-
Cies.
Based on the previous issue, the present study
was designad to unravel the possible unwanted clects
of ivermectin in rams, that could be mirrored as hepatic
and /or renal dysfunction.

MATERIAL AND METHODS

Drug:
lvermectin (Ivomec™)  produced by Merk-Sharp
and Dohme, USA.
Animals:

Twelve, clinically
each weighing about S0Kg were
vided into two equal groups. The
with normal saline and served
group was subcutancously injected witl
ivermectin ; 0.2 mg/Kg body weight it '

Blood samples were collected from the jugular
vein 172 hour (h.) before treatiment and 1 h, 4 h 8h,
12 h.24 b, 48 h, 4 days, 7 days, 10 days, 14 days, 21
days, 28 days and 35 days post reatment. The samples
were left to clot and centrifuged at 3000 r.p.am. for 20
wmin

healthy, adult Barki rams

used. They wero di-
first one was injected
as control. The second
1 one dose of

rum samples were stored at -
20°C for biochemical analysis. They were analvzed for
levels of aspartate aminotransferase (AST), alanine
aminotransferase (ALT), alkaline phosphatase {ALPY™,

tolal cholesterol (TCH)!'™, arginase (-'\R‘G)"“. ured
(UR'D sorbitol dehyrogenase (SDH)!", isocitrate

The separated se

dehydiopgenase (I I ama glutamyl transannase
GG amd creatingne (¢ R,

Statistleal analysis:
The results aro reprosonted as mean ¢ 8.1 St

dent's (1) tost for patred observations was applied at P
<o
RESUL'TS

Data presented in fables (1) and (23 showed that
subontancous injection of ivermectin provoked o slg-
niticant elevation  of serm ALT, 24, post treatment,
that persisted o the end of the experiment,

On the same lne, the activity of AST displayed
a stgnilicant increase, 48 hours post treafment, that was
clearly obvious throughout the rest of the experiment.
ARG activity disclosed a significant angmentation, 4
howrs post treatment, that persisted for 48 h, but de-
clined therealler 1o nearly reaching the control level
ddavs post fnjection, SDH activity showed a sipnificant
elevation, cight hours post drug administration, that
was maintained tor 4 days post treatment,

Table (1) revealed that ivermectin administra-
tton tndvced a marked aupmentation of ALY and GGT
activities that were recorded after 120, and 48h, post
treatment  vespectively and lasted thronghout the whole
period of the experiment,

‘ Ivermectin treated group exhibited n significant
mcu_*usc of ICD), 4 days post treatment, that was clear)y
persisted o the 3rd week. On the 281h day post treat-
ment, the previous changes restored its control levels,

‘ I\m'm\‘!uit treated group exhibited a significant
:nrt:‘:;s&j of <'1L H o level 4 days post treatment, which
:::.:l‘ c\‘\l\::' ‘:lll\'llt:;;xnl:z*t:t::|c ftﬂm h:md.‘- g
levels as c\'\'ml;arrtd \'\'ilh“\s:::“,"-l “.‘ L KRS
(Table 4, ated control  group
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Table (1): Effcct of ivermectin on the levels of serum ALT and

AST (U/L) of rams,

(Mean £ S, E)n=6 TREATED GRO

amphing CONTROL GROUP \ D GROUP ™
Tttnc } ALT AST | ALT AST

0h 38 14241 60.225.21 30.2:+43.34 55.546.33
(ENES 7851200 5881032 30.842.25 60.246, 33
A0 T IR 012 91 57 143,22 32.543.52 63.546.11
ShPT 76 T£2.85 5524455 33.3+2.01 04.2442]
hPT 7694311 60.144.33 35.0+4.5) 68.846.37
24 h PT 2654333 §7.2+5.33 40.142.59% 73.850 55—
W_HPT 79,542 81 53.316.20 45.8+3.33* 79. 714 888
Tdavs PT 3054256 61.5£3.76 46.3+2.45* 81.55.30%
7 davs PT 30 742.66 59.435.79 53.5+2.68% 85.626.21%
10 davs PT 71 512,59 58.345.01 56.8+3.47% 87.2+587%
14 davs PT 7865159 59.543.67 59.5+3.89% 85.6%6,78%
71 dans PT 30,543 31 61.844.08 60.3x4.21* 84.956.48% ]
28 days PT 30.443.21 58.64.57 55.5+5.21* 78.5+5.87%
35 dmys PT 3214234 55.946.40 50.343.64* 77.58571%

0 h. : 30 minutes before treatment,

Table (2): Effect of ivermectin on the levels of serum ARG and SDH (U/L) of rams.

* Sipmiicant from corresponding control value at P<0.05

PT: Post treatment

(Mean£S.E)n=6

Sampling CONTROL GROUP TREATED GROUP
Time ARG SDH ARG SDH
0h 10.7£1.33 18.5£2.79 10.0+1.91 1784297 |
[Pl 10.0£2 01 17.3£1.45 Iy
REI 13.2+1.81 16
Th PT 1175257 18 822.57 18,552 147 REN]
8 hPT 10 8178 16751 s 19.843.70
2 hPT T I:H.ﬁ-t Jx1.61 18.8+2 33* 32,242 57*
20 hPT 1115103 ].222.59 19.8%1.81* 36,843 57°
S hPT 1095322 17.542 33 20.3£2 86% 34.2£3.33"
1 = : . 18,4*287 18»5*2.01' 35 2i40 *
davs P1 10.651.88 1935 234,05
e O], 3297 13.5+2.55 28 0%2 51*
s Pl 12.132.58 20.2+ 8.0+2.51
10 days PT 53 poibh 14.2+2.22 17.7£2.24
) 11.8£2.22 21,522 —_—
14 davs PT 057 .532.67 13.5%2.55 19.4%2.52
10.9+2.34 18.0= :
21 days PT TL.05075 623,37 12.31.57 2385327
28 days PT 123287 19.133.08 11.8£2.33 20.122.57
35 davs PT 12,452 7] }2?:%% 12.5+1.89 22.5+3.21
* Signficant (i e 1TL, 11.5+2.33
0h, :!}0 n:inutcrsoll)!e]fgor;r(crsg ?ndcng control value at P< 0.05 A
at. PT: Post treatment
Table ( 3): Effect of iy, ;
L vermectin X
e (Mean £ S, E) 5 = ¢ on the levels of serum ARG and SDH (U/L) of rams.
aampling -
PO CONTY .
Time AP “(),LﬁROUP TREATED GROUP .
Ch FERTS TR 7:2”5 ICH ALP GOT IcD__ |
% h‘ F1 181.2¢19°5 3{2&2'44 J31£106 | 17344152 33.743.21 7.330.59
LT o2 5230 53'542'43 7.2850.85 | 167.8218.7 3345351 | 7.22%081
g, 17342194 33»&2-97 7.49+0.84 197.4£18.1 34.2+3.41 7.4240.74
SEhIT 02167 3 osl | TOL068 [ 8942301 [ 33435 | 7872089
AT 18124182 | 3575393 8.02:0.81 | 284.3224.6% | 36.4%3.31 BR8£1.04_ |
4oy BT 17634184 [ 35733 19 7814048 | 305.3+22.2% [ 39.4+4.12 8.4720.94__
T 17825194 13 TRFERL 7.15+085 | 324.2425.8* 482:2.54% | 9.2551.17__
i 2554 35175 7.64+069 | 34425314 | 50.123.31° | 10.922048°
Ry o K2y iy ey 11781039 [ 32422215% | staz3ar [ 12802057
Ty o K Xy 34’(5*;'57 7612092 | 3158¢185% | sa2es71e | 14.522080
Wi 7855167 3(,'2!3'31 TRIZ037 | 305.0021.6°__| s5.2x3.24% | 13 82:0.90
W 1545197 ﬁ-‘” B16:072 | 287722337 | 58123450 | 12.892087
T SiEnific I81.0527 0 ‘}T'&Z.S“ 8.390.87 | 276.9+16.7* §7.1%2.48° | 10.17¢1.87
Oh.:30 minm from CUrI'CSPUnd}I;"M.% 1812059 ] 257.416.2* 82000 IEE
utes before trcatmcnf': control vajue at P< .05
PT: Post treatment
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Table () Effect of ivermectin on the levels of seram TCH (mg/dh) , UR (mmol/L) and

CR (pmol/L) of vams _ ( Mean & SSE)n=6

Sampling “CONTROL GROUP TREATLD GROUP |
Time TN R | CR TCH orR | R
0 h. TSt 21 | 4811057 | 86.718.66 | 7081781 | 4.6710,50 f 85.719.7)
| h PT 7731024 | 4011059 | 84.545.20 | 75.24891 | 4.8940.71 { 80.3¢8.91
ThPT T8 S8 4 | 4571004 | 8042787 | 75.449.18 | S.010.87 86.445.79
8 hPT T2 21645 | 4331036 | 81,515,857 | 7544587 | 4.6910.23 o 747.80
12hPT 7831547 | 42010398 | 77.048.72 | 8431501 | 4.3310.62 87.917.3)
T4 hPT TR 41568 | 4410098 | 83.048.75 | 87.216.78 | 4.5140.33 8474901
A8 hPT 7875545 | 4214025 | 88.747.07 | 85.219.87 [ 5021098 86,917.24
Tdns PT | 74.7464.91 | 4.6410.50 | 83.819.24 | 98.145.24* 5211081 | 94.616.87
7 days PT__ | 72.545.78 53140 87 | 86.749.79 | 105,741 87 5.0340,35 | 89.819.04
10 davs PT 77.546.34 5.2140.77 91.849.09 108, 745.51* 5.2740.48 79.747.19
T davs PT | 78.946.48 | 4.9010.67 | 87.736.97 [ 115.446.41* 18110.75 | 75.619.48
T davs PT | 75.248.78 | 4.7120.81 | 77.927.98 [ 121.347.54* 1891039 | 82.918.79
TR dmvs PT | 78.418.71 | 5.2420.67 | 78.946.78 | 122.516.54* 5 111072 | 93.8410.8
15 days PT | 79.426.78 | 5.4010.49 | 89.748.64 120.517.12% | 5.4940.86 | 91.748.75

* : Significant from corresponding control value at P< 0.405

0 h. : 30 minutes before treatment

Unfortunately, our data do not provide us with
ready explanation for the previous changes, neverthe-
less a number of proposals worth discussion could be
stated.

Serum alkaline phosphatase activity is of some
value in the diagnosis of bile duct obstruction in both
cats and dogs, also the level of this enzyme increase in
early hepatic damage and is particularly valuable in
fatty liver associated with diabetes millitus 4% The
activity also increase when the liver is congested or
exposed to toxins ! Serum alkaline phosphatase lev-
¢ls are elevated in the cases of acute pancreatitis *”.
Alkaline phosphatase enzyme is excreted in thebile
and so its circulating valuc will increase in the case of
liver damage particularly of biliary or interhepatic ob-
structive types as well as in instance of excessive bone
activities @,

It is proposed that increased serum AST activity
is shown following muscular damage, liver damagge,
myocardial infarction and exposure {0 various chemi-
cals and drugs®®. Another possible explanation is cel-
lular destruction in several extrahepatic tissues and
thus elevated serum AST activity level is shown to be
non specific for hepatic tissue damage L

_ln dogs, cardiac damage of an acute nature re-
:‘c’;“‘s“ a markeq risc in_ serum activity of fXLT. Similar
it are obtained with mu‘SC'lll.'U’ or ‘llve.r damage.
SCnuuC:LSC; Of.n.culc pancreatitis exhibit high level of

activity
e ;ﬂlum hlcve_l of arginase, a specific cnzyme only
hepatic dar(:lat c(zlal)vcr, will rise rapidly following acute
ge "
o Hzé’elﬂ‘hqlestcrcxnia.. is ‘found' in r_lcphn'tic syn-
» nephritis, obstructive jaundice, diabetes melli-

T4

PT: Post treatment

(us, acidosis, hepatocellular damage, hypothyroidism
and pancreatitis “”.

Measurement of serum creatinine levels yiclds
the same diagnostic information concerning renal
function as that obtained by the measurement of urea
and high serum levels indicate marked impairment of
kidney function **

Sorbitol dehydrogenase enzymce is an intracellu-
lar enzyme. Being located in mitochondria, cytoplasm
or both, its circulating levels well be seen in acute ex--
tensive cell damage such as severe liver damage or he-
patic necrosis %",

Gamma glutamyl transferasc is a carbxypepti-
dase, possibly associated with glutathion metabolism. It
is found principally in the kidncy but despite this, it is
originally used as an indicator of chronic liver damage.
It is a membranc bound enzyme, rarcly affected by
acute hepatic necrosis but elevated in cholestasis L

Hepatic nccrosis in sheep, calves and horses is
also associated with clevation in serum GGT activity
@) A wealth of information is now available on in-
creased GGT activity associated with myocardial in-
farction *”.

Isocitrate dehydrogenase activity is clevated in
infective hepatitis, malignancy or myocardial infarction
and in response to toxic drugs

Given this framework, it is tempting to suggest
that the forementioned altcrations arc imputable, af
least in part, to a proposed adverse efTect of ivermectin
exerted exclusively on hepatic tissues. The previous
assumption fits in with the recorded multifocal non
suppurative necrosis hepatitis in Nubian goats due to
ivermectin treatment %7, _

In support of the previous concept, is the [act

{hat the liver generally contains the highest and most
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