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ABSTRACT

The effect of induced infectious runting and stunting syndrome (IRSS) on insulin and thyroid
hormones in both broiler and native Saso chicks was investigated. Both types of chicks were inoculated
with crude intestinal homogenate from birds suffering IRSS immediately after hatching. Sera samples
were collected at 7, 14, 21 and 28 days post-inoculation (PI). Significant increase in T, (P<0.05) was the
only recorded in inoculated Native Saso chicks 7 days PI. Significant mcrease in Ty (P<0.03) was
recorded in moculated broilers and native Saso 7 days PL. On the other hand insulin level was found
significantly lower (P<0.05) in inoculated broilers at 14, 21, 28 days P1, and in native Saso at 7, 14, 21
day (PI). Significant weight reduction was recorded in both breeds during the experimental period.
Positive correlation was found between body weight and mean ELISA insulin at 14, 21 and 28 days of
age in both breeds PI. These findings can correct the understanding of underlying data concerning [RSS.

Three different Reoviruses were isolated from the three crude intestinal homogenate used as
evidenced by AGPT and neutralization against 8-1133 hyperimmune serum. Their titers were [yl 1 o
10" ™ EDs,/0.2 ml respectively.

INTRODUCTION

The effect of Malabsorption Syndrome
on thyroid function after inoculating one day
old broilers with intestinal homogenate, from

The present study was aimed to
investigate the effet of IRSS on insulin T; and
T, levels in broilers and native saso chicks.

naturally infected chickens with Malabsorption MATERIAL AND METHODS
syndrome was investigated and it was Material

concluded that thyroid function is one of the

early targets of the IRSS (1). Specimens

Growth retardation in birds suffering
from infectious runting and stunting syndrome
(IRSS) is due to pancreatic duct obstruction.,
which led to pancreatic enzymes deficiency.,
causing maldigestion., with consequent growth
retardation (2).

The  pathological lesions  were
described to affect the pancreatic secretions in
the coarse of IRSS due to individualization
and necrosis in the acinar epithelium and islets
of Langerhans beside necrosis and
individualization in the ductal epithelium (3)
which suggests hormonal involvement beside
enzymatic deficiency previously described (2).

Specimens were obtained from three
field cases suffering from IRSS and submitted
to Animal Health Research Institute, Zagazig.
The proventriculus, pancreas and small
intestine from each case were collected
separately. These specimens were subjected to
viral and bacterial isolation trials and were
used for preparation of crude intestinal
homogenate used as viral inocula.

Chicks

Forty and sixty recently hatched
broilers and Native Saso chicks respectively
were used in the present study. Experimental
design is summarized in Table 1.
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Table 1. Summarizes the experimental design.
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No. of sera
Group Breed [No. of birds Driﬁjd Inocula samples Remarks
examined |
1 10 Int. homog. a 4 Body wt was recorded at 7,
2 Broilers 10 0.5ml [ Int. homog. b 4 14, 21 & 28 days of age
3 s 10 orally [ Int homog. ¢ 4 and sera samples were
4 (c) 10 5 4 collected simulta-neously.
I 15 Int. homog. a 4 gera Sﬂ&{'ﬂl;{r]eaz from ]J|1ativ§
2 o 15 Int. homog,. b 4 aso chicks were collecte
3 Na‘t:lhxiii@u 15 E;rf;ﬁ;} Int. homog. ¢ 4 through slaughtering at 7
15 days only then via wing
wHL, " 4 vien

4 (¢) = control group  Int.homog. = Intestinal homogenate
a,b.c are first, second and third inocula from field cases respectively.

Fertile chicken eggs

Fertile chicken eggs from Native Saso
breeders was used for virus isolation, titration
and virus neutralization.

Reovirus reference strain 5-1133

It was obtained from “Vet. Serum and
Vaccine Res. Inst. Abbassia, Cairo” its titer
was 10° EIDsy/0.2 m).

Reovirus precipitating antigen and antisera.
" Reovirus  precipitating antigen (8-

1133) and antiserum against

S-1133, were obtained form the International

Marketing Center, Cairo, Egypt.

Negative serum

Negative serum was kindly obtained
form “Dr. M. Abd-El Gany, “Vet Serum and
Vaccine Res. Inst. Abbassia, Cairo, Egypt.
Bacteriological media

Blood agar, MacConkey Agar, Nutrient
Agar and broth (oxid) were used for bacterial
isolation from the crude intestinal homogenate
and for detection of bacterial sterility. Media
were prepared as instructed (4).

T; ELISA kits

T; enzyme immunoassay test kit biocheck,
inc. catalog number BC-1005 was used (5).
T4 ELISA kits

T; enzyme immunoassay test kit. Biocheck,
Inc. catalog number BC-1007 was used (8, 7).
Insulin ELISA kits

Insulin enzyme immunoassay test kit.

Biosource Europe S.A. catalog number KAP
1251 was used (8).

Methods

Preparation of crude intestinal homogenate
Crude intestinal homogenate was

prepared (9).

Bacterial isolation

A loopful from intestinal homogenate
was streaked onto blood agar and MacConkey
agar. The inoculated plates were incubated for
24 and 48 hrs under aerobic and anaerobic
conditions, the later was obtained through the
use of (oxid) gas generating kit. Bacterial
identification and differentiation was done by
gram staining and biochemical testing (10).
Specimen preparation for virus isolation

Crude intestinal homogenate was
centrifuged at 3000 rpm for 15 min. The
supernatant fluid was collected, antibiotic
treated with mixture of penicillin 10,000 IU +
streptomycin 5 mg/ml and left at room temp.
for 30 min, then membrane filtered through
200 nm filter and exammed for bacterial
sterility through streaking a loopful on nutrient
and MacConkey agar. Bacteria free suspension
is used for viral assay and part of it was
preserved at -40°C to be used in experimental
trials (3).

Viral isolation and titration

Reovirus isolation and titration was
performed as previously described (3).

Agar gel precipitation test (AGPT)

AGPT was performed for preliminary
Reovirus identification and for judgment of
specific chicken embryo mortality due to
Reovirus (11).
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Virus neutralization

Alpha-virus neutralization was performed
(11).

Productive performance

Birds in both breeds were weighed
weekly and compared to their controls. Birds
in both groups were fed ad libitum of pelleted
broiler ration “Kairo Poultry Company™.

Statistical analysis

Data were statistically analysed (12)
using MSTAT-C computer program. F-test
was used to compare four groups.

RESULTS

Clinical picture and P.M lesions in field
cases suffering IRSS

Flock (a)

Flock (a) was (5000 Hubburd broilers
35 days old) reared in an open sided house in
Menia Fl-Kameh; showing signs of IRSS,
manifested by presence of 3 sizes of chickens,
runted birds is about 10% of the reared flock,
P.M. lesion encountered was paleness of the
carcass and easily broken long bones, runting,
short -and severely thickened proventriculus,

Table 2. Shows virological assay.

EL/

enteritis, maldigested food materials and bad
feathering.

Flock (b), (c)

They are back yard reared Native Saso
chickens showing clinical sings of IRSS with
varying intensities.

Results of bacterial isolation

Non hemolytic E.coli was isolated
form flock (a) while Enterococcus faecahs was
isolated form flock (b), (c).

Results of virus isolation

Inoculated eggs via CAM route
showed severe thickening of CAM, and
greenish liver with marginal necrosis. The
mortality pattern, number of passages for each
isolate and the results of AGPT are all shown
in Table 2-a.
Results of viral titration and neutralization

Results are shown in table (2-b), (2-c)
Pathogenicity of the isolated Reovirus

The mortality % (PI), the clinical
symptoms observed and the P.M lesion for
both breeds are all shown in Table (3).

Sub Passages AGPT V.lra! Neutrali Neu?rah
skl Item for Reo | titer zing titer zation
P, P, virus iy index
2-a [Viral isolation fromsample 2 1/5 4/5 i
b 4/5 ND i
C
{ 2-b  [Viral tivation Reo a 10*!
Reo b 10%*
Reoc 1"
Reo $-1133 10°
2-¢  |Virus neutralization
* 8-1133 + negative serum 1077 -
*5-1133 + hyper immune serum 10> T
_|* Reo 1 + hyperimmune serum 10°' 10"
* Reo 2 + hyperimmune serum 10°7 10"’
| * Reo 3 + hyperinmune serum 10~ ik
** Viral titer is expressed as EIDs/0.2 ml MND : not done
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Table 3.Mortality, clinical symptoms and P.M lesions in experimentally infected broilers

and Native Saso chicks.

- & Observed clinical
= S | Mort. symptoms P.M lesion observed at 7 & 14
i -5 W Moot G B R T W days P.I
day | day | day | day
1 |Int. homg, a| Oral - VP - 5 Proventriculitis, enteritis
2 |Inthomg. b| Oral VP - - S | Proventriculitis, pale viscera (PV)
Broilers T
3 |Int home c | Oral | 10% | VP 2 g Fm\remrmu]lrls.{F‘v’).Femt}r
Necrosis
4 (c) : i = : =
1 |[Int. homg. a | Oral - - - 8 Proventriculitis
Native | 2 |Inthomg. b| Oral VP - 3 Proveniriculitis
- 3 |lnt homg. ¢ | Oral VP - ] Proventriculitis
4 (¢) =
Int.homog. = intestinal homogenate 5 = stunting 4 (c) = control group.
VP = Vent pasting PV = Pale viscera

* Mortality percent int the first 2 weeks.

Performance

Inoculated groups from both chicken
breeds showed significant weight reduction at
7, 14, 21 and 28 days of age. The intensity of
weight reduction was severe in groups
receiving intestinal homogenate (c). The plateu
of weight progression was similar for
inoculated and control birds although control
showed significantly higher body weight but
Mative Saso breed usually have a lower body
weight than broilers (Table 4 and Fig.1,2).

Hormonal assay
T;

The mean ELISA T; expressed as
ng/ml showed non significant difference when
measured at 7, 14, 21 or 28 day old in broiler
chicks. While 1t was significantly different at
7 days of age in Native Saso breed (Table 4 &
Fig. 3.4).

T4

The mean ELISA T, expressed as
ng/ml showed only significant difference
higher than control when measured at 7 days

of age in both chicken breeds (Table 4 & Fig.
5, 6).

Insulin

The mean ELISA insulin expressed as
pwlu/ml was significantly lower in inoculated
broilers at 14, 21 and 28 days and it was
significantly lower in inoculated Native Saso
when measured at 7, 14 and 21 days of age
(Table 4 & Fig. 7,8).

One way analysis of mean ELISA
insulin level for inoculated birds against their
age didn’t show significant difference from
one week to another, while positive significant
increase was recorded from the 1% week
moving to the 4™ week of age in broiler and
Native Saso control chicks. Statistical
correlation between mean ELISA insulin level
and body weight at different intervals revealed
positive correlation at 14, 21 and 28 days age
for both chicken breeds.
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Table 4. Body weight, insulin, T; and T, levels in broilers and native saso at different intervals.
Broilers : Mative saso
s " s £ £ a g 2 '
E B = S = 5 S s £ g
fb E Group | 7 days é 14 days é 2| days E 28 E 7 days = 14 days S 21 days S 28 B
o O o o o D T o Fr
o {75 o ol (4 o [ o
104.6 + 2d4 + 485.2 + 748 8 67.27+ 14471+ 272714 476.71+
= 554b | 291 110.18b) 321 | 184b | 255 Jsi189b| 252 | 244 p | 262 9.34c 25 104 b 192 | 128¢ | 26
= - 108.6 + 256.2 + 4804+ 685.2 + 62.81% 148.28+ 5 252712 558+
& ? £ 257h | 264 | 6ob | 287 | 1336w | 249 | 205c ] 3135 2.11 b 3.l 3.8 be 23 128 b 25.1 104 | 134
5 8 ; 103.6 + 253.9 + 5123+ 8005 + 61.9+ 164.71% 280+ 5584
§ - 427h | 228 |jo33b| 294 | 1746 | 184 | 2260 | 200 1.15hb 32.1 538 b 14.7 10.04 b 17.1 g4 | |34
= Control 147.6 4 1598 + 6524 + 1001.7 £ 91.27+ 193,14+ 317.8+ 645.0H
' T R 1S ) IR e o LY RS 11 207a* : 55a% 6.8 a* - 10.17a%| -
| 36+ 222+ |.86 + 1.73 & L 174+ 3.23+ 31,794
[y 0.9 0.4 0.2 0.1 0.37 b 1.1 0.6 112
Vh‘t s 3 2.4 1.1+ 322+ 1.17 % 4,25k 4.2+ 321+ 2.8+
o= g 0.6 0.7 0.9 0.5 0.6a 0.8 I, 0.9
Lg @ 3 117+ 1.79 + 0.95 + 149+ 165+ 2,55+ 2.54 172
8 0.7 0.4 0.12 0.09 0.12 ab 0858 0.2 1.15
= Control | 236 % 2.97+ 1.922 + 1.922 & 4.37+ 4.4 4.22+ 1,75+
(.48 n.s 0.42 0.2 ns 0.2 ns 0.42a* (.64 n.s 0.6 ns 0.6 n.5
1 4,982 + 2.63 + 218 + 1.606 + 3.5+ 3.19+ 1.87+ et
(g 0,691 a 0.7 0.3 0.672 0188 0.32 00,34 e
S , |3408+ 2.72+ 1.53 1722+ 153+ 4.04% 2.7 .01+
g E 0.52 ab 0.4 0.09 0.33 0.51a 0.87 0.81 0.09
‘:' 2 3 3062 4 .73+ 1.46 + 1112+ 387+ 4,04 2,94 .91+
g 1.09 ab 0.7 0.09 0.06 0.68 a 1.02 0.53 0.32
] Control | 1579 % 1.91+ 0.98] + 1.579 + 153+ 2.4+ 1.37+ |46+
0.14b* 0.4 ns 0.04 n.s 0.376n.5 0.18 b* 0.26 n.s 0.19 n.s 0.19 n.s
I 9.67 + 8182+ B.277 + 9.55 + 7.33 + 021 + 10.36 + 050 +
3 1.33 29 Joirk | T Jollk| 56 0.7b 39 0.58 b 45 0.66 b 46 0.31 b 34 0.035 | 4!
..5_ 3 , |8442: 9627 + 9.05 + 1096 + 6.96 + 11.05 + 10.87 + 16.06 +
Ba 191 | 38 |ogab| 66 |op27b| 519 |o6ab | 309 | os6b | 48 0.92b 36 0.63 b 3l 034 | U7
E = 3 8977 + 4.79 B.14+ 10.05 + B5T3+ 0.6+ 10.77 + 007+
$ 3 0742 | 34 1.63b | 83 Joi12b| 56 | 03595 | 36.6 0.88 b 35 0.52 b 44 0.78 b 32 0.69 39
£ | contrat [13:632% 28,435 + 885+ 15.87 % 13387 + 1732 15,87+ 16.35 +
1.62 ng - 1.88a*] - |D25a* 293a*| - D.14a* : 297a* 24a* - 2.12n.5

n.s = non significant

* Means followed by different letters were significantly different and the letter “a” is given for the highest value.
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]Grnup 1 B Group 2 @ Group 3 OControl & Group 1 @ Group 2 B Group 3 O Control |
o 1500 : . 1000 -
= i e i
e T 800
;Ir.u]u ibg 600
= s 2 400
[‘I _::., 200 Z
o | | - = UMMI b
T 14 21 28 T 14 21 28
Duration {days) Duration (days)
Fig. 1 . Body weight of boiler chickens PI in gms. Fig. 2. Body weight of Saso chickens PI in gms
ZGroup 1 ®Group 2 B Group 3 OControl |H Group 1 M Group 2 @ Group 3 O Control
[ - — i
= =5
< S 41 ]
= =
= 254
E e} 5
= -
= T b s . .
T 14 21 28 T 14 21 28
Duration (days) Duration (days)
Fig. 3. T3 ng/ml of broilers P1. Fig. 4 . T3 ng/ml of native saso P1.
|EJGruup 1 BGroup 2 OGroup 3 OControl ]Gmup 1 BGroup 2 MGroup 3 OControl
6 -
g.] || £ |
=3 = S 34
B i 2 g 2
G AR BT A || ¢
i = - '
7 14 21 28 s
| Duration (days) 7 Durﬁﬂnn (days) 21 28
Fig. 5. T4 ng/ml of broilers P1. ) Fig. 6 . T4 ng/ml of native saso PI.
; IBGmup 1 B Group 2 BGroup 3 OControl |DEruup 1 B Group 2 @ Group 3 O Control
e s =
=gy q ™
=ik - % 5 B
E 15 - = 10 [
o =
CEEDEDE!
] S =5 : B : é 0
7 14 21 28 = 7 14 21 28
Duration [days) Duration (days)
Fig. 7. Insulin Ulp/ml of broilers PL. Fig. 8. Insulin Ulp/ml of native saso PL

Pl = Post inoculation
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DISCUSSION

Clinical signs and P.M lesion recorded
in the present study are similar to those
recorded by several investigators (3,13- 16).

WViral isolation trials  revealed
successful isolation of three viral agents, they
were preliminary identified as reoviruses using
AGPT, similar findings were previously
recorded (17,18) virus neutralization using
alpha neutralization technique for tentative
viral identification was performed., titers of
isolated wiruses were IDS", 10** and 10*7°
EIDs/0.2 ml respectively. The neutralization
indices using S-1133 reovirus hyperimmune
serum were 10'7, 10" and 10" respectively.
(19) stated that in the constant serum varying
virus procedure a 1.5 log)q neutralization index
indicates significant neutralization; thus
isolated viruses were reoviruses. Five
reoviruses were isolated from IRSS affected
flocks and they were related to S-1133 (20).
Eight reoviruses were isolated from IRSS
affected broiler and Native Saso flocks, and
they were related to S-1133. (3). Reoviruses
were isolated from 3 different chicken breeds
in USA suffering IRSS (16).

The isolated reoviruses (3,20) and
those isolated in the present study were having
different titers and were variably neutralized
with S-1133 hyperimmune serum and they had
different viral pathogenicity this may be due to
the antigenic overlap betwesn reovirus
serotypes  (15). The difference in
pathogenicity is initially strain dependent., but
it 1s also helped by other experimental
conditions such as the nature of inocula,
maternally derived immunity, age, inoculation
route and the breed of the inoculated bird (3).

In the present study non hemolytic E.coh
and Enterococcus bacteria were isolated,
similar results were cited by several authors
(16,21,22). It has been proved that bacteria are
not the causative agent of stunting syndrome
(23); in the present study the inocula used was
antibiotic treated then membrane filtered to
insure that only bacteria free inocula are used
for experimental infection.
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Severe hypothyroidism few days (PI);
T; level was significantly lower 2 days earlier
before T4 began to drop, the early changes
detectable in thyroid function was a decrease
in liver 5’-deiodinase activity (7). This may be
the sequella of coagulative liver necrosis
caused by IRSS (3). T; serum level returned
to normal ten day PI but neither Ts nor
5'deiodinase returned to normal (7). The
previous authors found that T, is not the point
at which the syndrome affects thyroid function
because during the 1% five days PI no
difference could be demonstrated between
infected or control birds; thus they concluded
that IRSS affects thyroid function via the
conversion of T, into Ts. The return of T; level
to normal 10 days PI without the return of T;
or 5’-deiodinase suggests another mechanism
for T; formation. T; could be formed by the
condensation of monoiodotyrosine  and
diiodotyrosine beside the conversion route of
T, into Ty via 5'-deiodination (24). In the
present study T3 level PI showed no significant
difference at 7, 14, 21 or 28 day in broilers;
while it was significantly different at 7 days in
Native Saso chicks. Ts level showed
significantly higher levels than control at 7
days in both chicken breeds and was non
significant at 14, 21 and 28 days this was in
agreement with (25). Thus we could conclude
that thyroid hormones is not incriminated in
the pathogenesis of IRSS

This paper is the first to deal with
insulin deficiency as a possible candidate in
the pathogenesis of IRSS. Insulin hormone is
involved In several biochemical pathways
involves carbohydrate, protein, and lipid
metabolism thus nearly most of the occurring
clinical symptoms can be attributed to this
deficiency “symptoms of diabetus mellitus”
{26). In the present study the mean ELISA
insulin expressed as Ulu/ml was significantly
lower in the inoculated broilers at 14, 21 and
28 days of age; and it was significantly lower
in inoculated Native Saso too at 7, 14 and 21
days PI. The reduced body weight in both
chicken breeds is acceptable in view of insulin
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deficiency.,, and it should be noted that,
although insulin measurement was done at vast
intervals; but the sustained weight reduction
during the experimental period can prove the
continued insulin depression; this insulin
depression was correlated with the depressed
body weight, and 1t didn’t show any
significant changes form one week to another
when one way analysis was performed.
Circulating plasma insulin in 6 week old
chickens is 40-60 Ulu/ml and it was 60-90
Ulu/ml at 10-24 week old adult chickens (27).
The observed extended insulin depression can
be interpreted in view of the previously
reported extended viral shedding period which
may be 14 days (I7) or 28 days as previously
reported by (3,28-30). Several authors (22,31-
33,) stated that the pancreatic lesion is of
prime importance in the pathogenesis of IRSS.
The degree of pancreatic damage and its repair
would determine the degree and duration of
growth retardation (2), it worse to mention that
they were only referring to the exocrine
pancreas. Results obtained in the present study
justifies further examination for the clinico-
chemical parameters in the collected sera
samples.
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