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ABSTRACT

Xylanase derived from Thermoascus aurantiacus SL16W has suitable
characteristics such as high activity and heat tolerance that are prerequisites for
development of an industrial feed enzyme. The objectives of this study were to
evaluate the toxicity effect of the enzyme by determining acute, subchronic and
chronic responses in albino rats and cytotoxicity in cell lines. A study of the efficacy
of diet-supplemented xylanase on chicken growth performance was included. The oral
LDso of crude xylanase (CX) attained was more than 8,000 Uml™*Kg™. In the acute
toxicity test, the male rats were divided into 3 groups, the first group received a single
dose of CX8,000 UmI™Kg™, the second and third received 1 mIKg™ of 20 mM citrate
buffer (CB) and distilled water (DW), respectively. Body weight, feed intake, internal
organ weight, hematological and blood biochemistry levels were investigated. It was
found that CX did not affect the body and internal organ weight, hemoglobin (Hb),
packed red cell percent (% PCV), white blood cell (WBC) count and differential
WABC. But blood urea nitrogen (BUN) level in the CX group was decreased compared
with the control group. In the subchronic toxicity test, male rats were divided into four
groups, three groups were treated orally with CX400, CX2,000 and CX4,000 Uml’
'Kg™, respectively. The control group was treated with DW, for 60 days, CX did not
affect the body and internal organ weight, while the Hb level in CX4,000 UmI™*Kg™



group was lower than the CX2,000 UmlI™*Kg™ treated group. However, the % PCV in
CX2,000 UmlI™Kg™ was lower than the control group and the WBC count of the
CX2,000 UmlI™Kg™ group was significantly decreased to control group (P< 0.05).
Eosinophil, neutrophil, basophil and lymphocyte were not significantly different from
the control, except in the 4,000 UmI™Kg™ group which was lower than all groups
while BUN and creatinine decreased as serum glutamic oxaloacetic transaminase
(SGOT; AST), serum glutamic pyruvic transaminase (SGPT; ALT) and alkaline
phosphatase (ALP) were not significantly different from control. In the chronic
toxicity test, CX at doses of 750, 1,500 and 4,000 UmlI™*Kg™ were orally administered
to rats for 120 days. Body weight, internal organ weight, hematological and blood
biochemistry levels were investigated in two periods (exposure and recovery). CX had
no effect on the rat’s body weight. SGOT levels of treated rats significantly decreased
compared to those of the control group (P< 0.05), while SGPT levels were similar in
all groups. BUN levels in treated groups were higher than those of controls in the
exposure period, but slightly lower in the recovery period. However, Crea levels in
treated groups were not different from control group.

Three cytotoxicity assays, the sulphorhodamine B (SRB), the 3-(4, 5-
dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide) (MTT), and the neutral red
(NR) were used to determine of CX, inactivated crude xylanase (ICX) and purified
xylanase (PX) on % cell viability in five cancer cell lines and one normal cell line.
The results showed that CX and ICX did not show any cytotoxic effects on normal
and cancer cell lines, 1Cso was more than 100 pgml™ at 24, 48 and 72 h of exposure
times, while PX 1Cso was 30 pgml™ at 72 h exposure.

The development of xylanase for use as an animal feed enzyme was
determined. The efficacy of xylanase supplementation in the diet on chicken was
evaluated. The chickens were divided into three groups. The first group was
administered a control diet (without enzyme). The second and third groups were fed
with xylanase-supplemented diet at two different levels, 10 and 30 gkg™, respectively.
Weight gain, feed intake, survivability and primary toxicity effect on internal organs
weight and plasma biochemistries were recorded and evaluated. The Xxylanase
supplemented diet increased weight gain and decreased feed conversion efficiency
(FCE) and had no effect on survivability of chickens. Xylanase supplementation



Vi

decreased BUN level in the 30 gkg™ diet, but slightly increased the serum SGPT level.
In addition, xylanase supplementation had no effect on changes in the weight of
internal organs.

From these studies, it can be concluded that xylanase produced from T.
aurantiacus SL16W has no toxic effects in albino rats, cell lines and this indicates a

potential for use of xylanase in the feed for monogastric animals.
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