Zag. Vet. J. (ISSN. 1110-1458) Vol. 41 No. 1 (2013) pp 149-161

149

Efficacy Of Boldenone Undecylenate And Probiotic As Growth Promotors
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ABSTRACT

This study was planned to investigate the effect of probiotic and Boldenone undecylenate
on body weight gain, feed conversion rate, blood picture and some biochemical alterations of

male buffalo calves.

This study was done on twenty male healthy buffalo calves 7-8 months old

and weight ranges from 164-170 Kg. They were divided into 4 equal groups each of 5 calves,
1* group healthy buffalo calves (control), 2" group healthy buffalo calves treated with probiotic
(Biogen), 3" group, healthy buffalo calves treated with half therapeutic dose of Boldenone
undecylenate and 4™ group healthy buffalo calves treated with the therapeutic dose of Boldenone
undecylenate. Two blood samples were collected at 1%, 2™ 3%, 4™ and 5" injection at 4 weeks

-and 4 weeks post last injection. 1% Sample used for hematological studies. 2™

biochemical analysis.

sample used for

Oral dosing of probiotic and I/M injection of full dose of boldenone undecylenate induced

a significant increase in weight gain, erythrocytic count, hemoglobin%

volume %,

content, packed cell

total leukocytic count, total proteins, , globulin, calcium and phosphorus and

significant decrease in feed conversion rate beside insignificant effect on albumin compared with
control buffalo calves. Half therapeutic dose of boldenone undecylenate induce insignificant

effect in all above parameters.

Probiotic and Boldenone undecylenate in therapeutic dose showed non significant effect on
serum ALT, AST, ALP, urea and creatinine and significant decrease in blood glucose level.

It could be concluded that the Probiotic

and boldenone undecylenate induce good

improvement in body weight and feed conversion rate but boldenone undecylenate has some
adverse effects on some biochemical parameters than probiotic, so probiotics can be used as safe

growth promoter.

INTRODUCTION

Buffalo constitute one of the most
important sources of meat and milk production
in Egypt. Buffalo have a sort of resistance

against infection compared with other
domestic live-stock (7).
Probiotics are defined as living

microorganisms, which exert health benefits

(2) are microbial dietary adjuvants that
beneficially affect the hosts’ physiology by
modulating their mucosal and systemic

immunity as well as improving the nutritional
and microbial balance in their intestinal tracts.
Probiotics are potentially useful in the

management and treatment of various
gastrointestinal diseases including diarrhea,
inflammatory bowel disease, and colon cancer
(3). Probiotics are used in poultry management
not only to enhance performance, but also to
develop and stimulate the immune response

(4).

Boldenone undecylenate is considered a
long-lasting anabolic steroid recommen-ded in
treating  debilitated animals, when an
improvement in weight, hair coat, or general
physical condition are desired. Its .effect
persists for up to 8 weeks (3). Boldenone (1, 2-
dehydrotestosterone) is a common veterinary
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anabolic agent and its structure is very similar
to testosterone (6). This study was planned to
study the effects of the probiotic and
boldenone undecylenate on body weight gain,
feed conversion rate, blood picture and some
biochemical parameters of the buffalo calves,

MATERIAL AND METHODS
Drugs

1-Probiotic (Biogen)® It is composed of
digestive enzymes (u- Amylase, B-
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Amylase, Protease), Bacillus subtilis nato
(not less than ‘1*1()”CFU) (Samu Median
Co..Ltd.2012).

2-Boldenone undecylenate ( Equigan)®
injectable clear solution, produced by
Laboratorios  Tornel. Co.  Mexico,

available as vail 50- 100 ml, each ml
contains 50 mg active principle.

Animals

Twenty male healthy buffalo calves of
native breed. aged 7-8 month weighting 164
170 kg body weight from a pirated farm in
Menia El Kamah City, Sharkia Province,
Egypt; were used in this study.

Ration Table 1. Complete mixed ration Kg % (as fed)

Ingredients Yellow Wheat Cotton Soybean Molasses

Calcium  Sodium Vitamin &

corn bran seed meal carbonate chloride micromineral
meal
Percentage 60 %kg 10% kg 15% kg 11%kg 2% kg 1% kg 1% kg 0.2% kg

Wheat straw 1% kg /body weight / day.

Experimental design

Twenty male buffalo calves were divided
into four equal groups (five each) 1% group
(control group) 2™group: calves treated with
probiotic (Biogen 1Kg/ ton feed) 3“ group:
Calves treated with half therapeutic dose of
Boldenone undecylenate 1ml/ 90 Kg B.W and
4 group: calves treated with the therapeutic
dose 1ml/45 Kg B.W.

Sampling

Two blood samples were collected from
each calve of all groups by Jugular vein
puncture before the use of drugs and at 1%, 2"
3, 4" and 5™ injection every 4weeks and at
4weeks post last injection (6') ;1%sample was
taken in tube containing EDTA for estimation
of blood picture, and 2™ sample was taken for
obtaining clear serum for estimation of total
protein(9)  albumin (10), globulin  was
calculated as difference between (otal proteins
and albumin, transaminases AST-ALT(11)
ALP(12) and serum urea was estimated (13).

Berseem hay 1.5 % kg / body weight / day

Statistical analysis

The obtained data were statistically
analysed using students T test (15).

RESULTS AND DISCUSSION

The present study aims to spot the light on
the effect of the probiotic and boldenone
undecylenate in buffalo calves with regard to its
effect on body weight gain, feed conversion
rate, some adverse effects of the probiotic and
boldenone undecylenate on erythrogram, total

leukoeytic count, protein profile as well as liver
and kidney functions.

Regarding the effect of probiotic on body
weight gain in healthy buffalo calves, the
obtained results revealed a significant increase
in body weight and weight gain compared with
control buffalo calves Table 2. This result is
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supported with the result previously recorded
(17) in dairy cattle and in Holstein calves (16,
18) and in lambs (19). The increased body
weight gain and reduction in feed conversion
rate. may be due to the Probiotic which
improved the general health of animals through
stimulating the appetite (20) and Jor
improvement of the intestinal balance which
maintaing the optimal condition of the
beneficial ~ microorganisms  within  the
gastrointestinal tract (21).

In our study, the healthy buffalo calves /M
injected with full therapeutic dose of boldenone
undecylenate showed significant increase in
weight gain and reduction in feed conversion
rate whereas half therapeutic dose induced
insignificant increase in body weight gain and
reduction in feed conversion rate Table 2. Qur
results are similar to these recorded before in
cattle calves (6), in beef cattle (20) in goats (21)
and in lambs (22). Rise in weight gain post
injection of boldenone undecylenate may be
due to improvement in appetite (23) promoting
the body tissue building processes by anabolic
steroid boldenone increasing nitrogen retention,
protein synthesis and decreasing muscle protein
degradation (24).

The obtained results revealed also that oral
administration of probiotic to buffalo calves
elicited a marked increase in erythrocytic count,
hemoglobin content, packed cell volume % and
a significant increase in total leukocytic count
alonge the course of the experiment Table 3.
Our results were compatible with that recorded
in Friesian calves (25), female goats (23) and in
lambs (17). Elevation in total erythrocytic
counts may be due to stimulation of
erythropoietin by  stimulating erythropoeitic
stimulating factor by increasing the release of
erythropoietin from the kidneys. Erythropoeitin
is a hormone known as EPO signals the body to
increase the production of red blood cells 27).
Our results go hand in hand with those
mentioned before (28, 29) which showed that
probiotics induce significant increase in total
leucocytic counts. These results coincide with
those obtained in lambs received probiotic and

showed a significant increase in total leukocytic
count (30).
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In the present study, it has been shown that
healthy buffalo calves I/M injected with full
therapeutic dose of boldenone undecylenate
displayed a significant increase in total
erythrocytic count, haemoglobin % and paked
cell volume % Table 4. Similar findings were
recorded in rats (31) in kids (22) and in lambs
(23). Elevation of erythrocytic count could be
attributed to boldenone undecylenate which
stimulates  erythropoietin ~ hormone (32).
Leukocytosis induced in buffalo calves post
boldenone undecylenate injection was recorded
previously in horses (33). The present work
revealed that, buffalo calves supplemented with
probiotic showed a significant increase
(p<0.001) in total protein and globulin while
showed non significant changes in albumin.
Similar findings were reported (34), in growing
buffalo calves (35) and in lambs (36). Elevation
of proteins profile in our results may be
attributed to improvement of the intestinal
absorption of some nutrients which leads to
increased protein levels  (37). Also, the
elevation in protein induced by probiotic may
be a response to proteolytic activities of bacillus
species following probiotic which increase
protein digestibility (38).

The results of this study revealed that
boldenone undecylenate in full therapeutic dose
induce significant elevation in serum total
protein, and globulin level in healthy buffalo
calves, while showed non significant changes in
serum albumin Table 5. Similar results were
recorded in lambs (23) and in rabbits (39).
Boldenone undecylenate induced a significant
increase in protein profile as a result of
increased nitrogen retention, protein synthesis
in liver, increased appetite and decreased
protein catabolism (6, 40).

The obtained data revealed that, buffalo
calves supplemented with probiotic showed non
significant changes in serum ALT, AST and
ALP levels when compared with control group
Table 6. Our results were in accordance with
the results reported before in lamb (41 )

Boldenone undecylenate in half therapeutic
dose produced insignificant increase in
aminotransferase (AST and ALT) and alkaline
phosphatase but full therapeutic dose of
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boldenone undecylenate displayed a significant
increase (P<0.001) in AST, ALT and alkaline
phosphatase level in buffalo calves all over the
experimental period compared to non treated
calves. Similar results were previously obtained
(22) whereas our results were not in agreement
with those obtained (42) in lambs.

In this study it is clear that buffalo calves
supplemented with the tested probiotic induced
insignificant effect on urea and creatinine
allover the experimental period when compared
with healthy non treated buffalo calves. Same
results were recorded in lambs (17).

The obtained results showed that,
intramuscular  injection of  boldenone
‘undecylenate in therapeutic dose to buffalo
calves induced changes in kidney function,
represented by insignificant decrease in urea
and significant increase in creatinine level
allover the experimental period when compared
with healthy non treated calves. These findings
coincide with those obtained in dogs (40) and in
goats (43). The change in kidney caused by
boldenone undecylenate might be due to rapid
renal elimination of urea (44).It has been also
reported  that boldenone undecylenate induces
insignificant reduction in urea levels due to
reduction of urea formation in liver as a
sequence reduction of protein catabolism (24).

Our results showed that, supplementation of
buffalo calves with probiotic afforded a
significant decrease in blood glucose level.
These findings agreed with those obtained in
lambs (45), and in rats (46). Gluconeogenesis,
in ruminants, is the main source of glucose
(50). The decrease in glucose level in calves
supplemented with probiotics could be possibly
attributed to lowered gluconeogenesis (48, 49).

The glucose level of buffalo calves I'M
injected with boldenone undecylenate revealed
significant increase allover the experiential
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period. Our results are reinforced the study
which recorded (50) found that boldenone
undecylenate increases blood glucose level due
to increased serum cortisol and decreased
insulin receptors sensitivity. It has been found
also that boldenone undecylenate showed
significant increase in glucose (51).

The present work revealed that there was a
significant increase in serum calcium and
phosphorus  level in  buffalo  calves
supplemented with probiotic. Same results were
recorded in holestein cattle (36). This elevation
in calcium level may be due to increasd
solubility of minerals by the Probiotic, because
of increased bacterial production of short-chain
fatty acids, which is promoted by the greater
supply of substrate, an enlargement of the
absorption surface by promoting proliferation
of  enterocytes mediated by  bacterial
fermentation products, predominantly lactate
and butyrate, increased expression of calcium-
binding proteins(52).

Our study revealed that, boldenone
undecylenate elicited a significant increase in
calcium and phosphorus level of buffalo calves.
Same results were recorded in goats (22) and
lambs (51). They were supported by the
previous results (53) which demonstrated that
boldenone undecylenate induced a significant
elevation in calcium level due to retention of
calcium in the body. Elevation of calcium and
phosphorus may be due to decrease in the
urinary excretion of calcium and phosphorus by
anabolic steroids (40).

It could be concluded that the Probiotic and
boldenone undecylenate induced improvement
in body weight and feed conversion rate but
boldenone undecylenate has some adverse
effects on some biochemical parameters than
probiotic, so probiotics can be used as safe
growth promoter.
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Table 2. Effect of therapeutic dose of Biogen (1Kg/ton feed) and Equigan (1ml/45 Kg or 1ml/90Kg
b.wt) on body weight gain and feed conversion rate in Buffalo calves (Mean + S.E.) (n= 5)

Parameters Values Post treatment(4 weeks)
Gro“ps 151 an 3l‘d 4th Slh ﬁth

164+ 183.6+ 2055+ 2055+ 2302 290.3+
L.W.Kg 4.39 5.45 6.23 6.23 6.03 7.7
183.6+  205.5+ 230+ 230+ 259.2+ 32455+
FW.Kg 5.45 6.23 6.03 6.03 7.29 532
g 19.6+ 21.9+ 24.6+ 24.6+ 29.1% 3425+
8 WG kg 5.45 0.78 0.63 0.63 1.34 2.11
” 13818+ 1546+ 17122+ 17120+ 193.22+ 231,19+
F.C.Kg 4.34 4.53 4.38 4.38 5.14 6.17
—_ 7.05+ 7.06+ 6.96+ 6.96+ 6.64+ 6.75+
e 0.24 0.20 0.28 0.28 0.24 0.18
165+ 187.5+ 2131+ 2131+ 2419+ 313.4+
LW.Kg 5 5.98 6.38 6.38 6 5.26
187.5+ 2131+ 2419+ 24104+ 275.4* 3534+
© EW.Ke 5.98 6.38 6 6 6.07 5.42
S 22.5+ 25.6+ 28.8+ 28.8+ 33.5+ 40+
S W.G. Kg 1.3%* 0.37* 0.8% 0.8%*  043% g7+
= BE % 128.25+ 14387+ 15897+ 15897+ 189.27+ 2299+
e B8 3.17 4.79 3.61 3.61 4.06 3.55
F.CR 5.70+ 5.62+ 5.52+% 5.52+ 5.65+ 5.73+
Bl 0.19%% 0.25%%  ogux  gopew 0.30*  (.21%*
IW Ko 16530+ 186+ 208+ 208+ 235+ 3003+
B8 o8y 3.44 4.16 4.16 4.34 6.85
(3 186+ 208+ 235+ 235+ 2654+  338.8+
o 2 FW.Kg 3.44 4.16 4.34 4.34 5.11 4.22
S & W.G.Kg 2248t 2875t 3045+ 3045+ 3119+ 32,07+
e T8 U oo 0.62 0.24 0.24 0.21 0.58
= T3 FC. K 136.5+ 15424+ 172.8+ 172, 8+ 19213+  228.69+
—é{ 2 =R 5.18 5.40 5.40 6.65 5.33
O . 6.50+ 6.62+ 6.40+ 6.40+ 6.32+ 5.94+
I BER. 15y 0.06 0.17 0.17 0.13 0.32
. LW.Kg 1065+ 1894x 2156+ 215, 2455+ 3178+
5 R 43 5.6 6.08 6.08 6.2 9.53
5 = 189.4x 21565 2455+ 24554 279.4+  358.6+
s g2 FWERg 1. 6.08 6.2 6.2 7.18 7.16
T WG.Kg 229% 262+ 299+ 29%9s 33, 40.8+
R TR g yss 0.86**  1.07%¢ 1070 (qses 0.53%
e FC Kg 12251 13886t 15697+ 156974 182.38+ 22521+
o TR 3 3.72 4.33 4.33 3.65 3.56
FCR 535 5.30+ 5.25+ 5.25+ 5.38+ 5.52+
__027*  025%ks  (oqex 0.21%*  023%x () oges
"P<0.05 " pP<p. o] e P <0.001 LW. =Inijtial body weight F. W = Final body weight
W.G. = Weight gain F.C = feed consumption *Compared with control group,

F.C.R= feed conversion rate (kg feed/kg body gain)
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Table 3. Effect of therapeutic dose of Biogen (Probiotic) (1Kg/ton feed) and Equigan
(Iml/45 Kg or 1ml/90Kg b.wt) on blood picture in Buffalo calves (Mean + S.E.)

(n=5)
Parameters Values Post treatment(4 weeks)

Groups 1% nd 34 40 5th 60
ok 5 T15& 711+ 716+ 7.18= 710+ 717+

RBCs x10"/mm 0.20 039 0.17 0.33 0.40 0.28
. HB 0 10.45+ 10.59+ 10.33+ 10.38+ 10.54+ 10.47+
§ F L 0.39 0.25 0.41 0.32 0.35 0.28
g N 31.69+ 3158+ 3150+ 3159+ 3174+  31.59+
© PCV% 0.30 0.29 0.28 0.31 0.30 0.28
5 9.44+ 937+ 9.42+ 9.48+ 9.52+ 9.43+

WBCsx 10 0.49 0.28 0.44 0.58 0.45 0.35

‘ " 8.08+ 8.81+ 8.55% 8.48+ 87.18% 8.88+

RBCs x 10 027%  0.46*  045%  042*  027F  (49%
Q TR % 11555 1165+ 1169+ 1125+  11.62+  11.67+
S to-gm 0.10% 0.30* 0.27* 0.14* 0.20* 0.29%
S — 3279+ 3287+  3271x 3278+ 3282+ 3295+
&~ - 0.27* 0.34* 0.38* 0.28* 0.32* 0.37*
3 9.53+ 9.62+ 9,78+ 9.83+ 9.94+ 9.94+

WBCsx 10 0.43 0.61 0.48 0.48 0.37 0.60

RBCs 750+ 761 7,53+ 7.39+ 740+ 740+

g x10%/mm’ 0.28 0.26 0.50 0.32 0.47 0.57
85 @ 1118+ 1110+ 1116 1121+  11.64+ 1170+
o Mm% "y 0.29 0.28 0.39 0.33 0.50
EES  sous 3214 3240% 3208+ 3212+ 3198+  31.87+
8 =g 0.38 0.49 0.40 0.35 0.40 0.37
) 1% 1108t 1049+ 1098+ 1118+ 1097+  10.82+

WBC: :

"q'é POXI0T a0r 034 030" o022 oie 0.25%

5 5 9.10+ 9.09+ 9.15+ 9.11+ 9.86+ 9.10+
B 6 3 3

o NBOHUImMT G 03 050 o5 o 039+
S F 1209+ 1190+  11.88+ 1208+ 1220+ 1149+
= A ] B . . . - LA . —
3 8= HB gm % 0.50% 023** 037 029%% (28 (o5
2 DK B 33.07¢ 3299+ 3288+ 3312+ 3298+ 3200+
E gé 0.48* 0.43* 0.30%*  033**  (40* 0.36*
= 3 L1L68x 1137+  1151x 1132+  1141s 1144+
WBC 3 e

S)I0T 038 067 gdomr gonm 0.52% .71+

*P < (.05 kPl (01

*Compared with control group
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Table 4. Effect of therapeutic dose of Bio
(Iml/45 Kg or 1ml/90Kg b.wt) on P

+

S.E.) (n=5)
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gen(Probiotic) (1Kg/ton feed) and Equigan
rotein profile, in Buffalo calves serum. (Mean

Larameter(g/dl)
Groups

Post treatment(month)

lsl znd 3rf.! 4l‘.h Sth 6Ih

T pratet 7.02+ 710 7265 6.99+  7.09+ 717+

_ ; 0.26 0.32 0.30 0.22 0.29 0.34
g Albumin 3.58+ 3.51+ 3.76+ 3.56+ 3.70+ 3.77+
5 0.23 0.21 0.19 0.17 027 0.18
Globiilin 3.44+ 349+ 350 343+ 339+ 340+

0.21 0.25 0.15 0.21 0.20 0.19

T.protein 8.39+ 8.57+  8.60x 8.29+ 858z 8.49¢

© : 0.33* 0227 0.41*  0.19%*  049% .37+
E Albumin 3.55%+ 3.63+ 408+ 351+ 395+ 410+
S 0.35 0.28 0.11 0.18 0.19 0.10
A Globiiis 4.12+ 4.29+ 4,21+ 4,02+ 4.36% 4.23+
0.18* 0.10%  0.21*  0.11*  027*  0.15%*

= T.protein 8.03+ 797 773 762+ 7.67+ 740+

3 0 fo : 0.47 0.39 0.28 0.44 0.38 0.51
= o . 3.71% 3.45x  3.74+ 369+ 365+ 377+
£ . SF Abumin 058 043 041 035 038
2 TE Gobuin 383 391 378+ 393+ 378+ 352+
= <. 0.53 0.37 0.38 0.53 0.49 0.27
s 3 g T.protein 9.03+ 9.19x 938+ 926+ 929+ 93+
s S5 & 0.36%* 0.41%*  0.45*%*  048**  0.68*  0.60*
3 = = : 3.80+ 3.77% 3.90+ 3.60+ 3.74% 4.15+
E 2 § Albumin | - 5oy 033 036 041 031 040
T Globulin 4.20+ 456 443+ 457+ 440+ 445+

=, 0.20* 0.27* 033*  041*  035% 038"

*P<0.05 P <0.01 *Compared with control group.
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Table 5. Effect of therapeutic dose of Biogen (Probiotic) (1Kg/ton feed) and Equigan
(Iml/45 Kg or 1ml/90Kg b.wt) on AST, ALT, ALP and glucose in serum of
Buffalo calves. (Mean+ S.E.)(n=5)

Parameters Post treatment(month)
Groups s 20d 37 40 5t P

29.06x 28.92+ 28.83+ 29.05+ 29.08+ 28.59+

ASTUL 0.42 0.37 045 038 048 053

_ 1429+ 1437+ 1428+ 1432+ 14.44+ 1425+

e AL UL 0.46 0.37 054 041 056  0.36
= . u y .

g 16.63+  16.66+ 16.74+ 16.70+ 16.66+ 16.75+

@ ALP U/L 131 105 127 107 126 1.19

Glucose mg/dl 71.04+  71.78+ 70.89+ 71.16% 69.95+ 71.10%

: 1.98 1.97 200 230 201 209

2924+ 2899+ 2970+ 2923+ 2931+ 28.81+

AST U/L 0.65 048 055 068 058 063

” 14.09+  14.18+ 14.21+ 14.13+ 14.15+ 14.07+

g ALT Uil 0.47 0.40 027 037 049 025

:9_ ALP U/L 1693+ 16.85+ 1688+ 16.90: 16.87+ 16.89+

0.59 0.72 069 057 041 0.69

T —— 64.18+  65.11 63.20+ 64.22+ 63.83+ 64.07+

188%  190*  1.89% 1.93* 1.99%* 1.96
2085+ 2990+ 2978+ 30.12+ 29.94% 30.18+
ANLUA 055 046 039 043 047+ 051
15.28+ 1521+  15.17+% 14.94+ 15.35+ 15.40+
ALTHIL 041 071 061 048 055 047
ALp UL 1865%  1880r 1867+ 1874: 18.83¢ 18.55¢

Half dose
(1ml/90Kg b.wt)

1.30 132 143 149 133 136
- 7208+ 7192+ 71.87+ 7166+ 7105+ 71.58+
Glucosemg/dl  “"e)™ 163 170 159 180 173

. 4 Y Qo+ % ¢ '
wep T Eoe S5 i 4 S
+ ] + 16
s P W% Dls s i
$ 3+ 98+ S+
Ghnsnga TS5 700 o9 Tl 71 e
*P<0.05 P <0.01 *Compared with control group.

Boldenone undecylenate

Full dose
(Iml/45Kg b.wt)
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Table 6. Effect of therapeutic dose of Biogen (Probiotic
(1Iml/45 Kg or 1ml/90Kg b.wt) on urea,

Buffalo Calves serum (Mean + S.E.)(n= 3)

134

)(IKg/ton feed) and Equigan
creatinine, calcium and phosphorus in

Parameter (mg/dI)

Post treatment(month)

lst znd 3rcl 4lh slh 6th
Ute 22.16% 2243+ 2237+ 2261= 22,55+ 22.49+
037 029 040 038 061 048
- Crentiilis 198+ 184+ 188+ .79+ I 1 .6871
g 0.10 011 012 019 021 010
s - 1110+ 11.14% 1109+ 11.19+ 1118+ 1121+
030 023 018 026 020 025
- 533t 529+ 535+ 540+ 523+ 590+
041 034 029 044 051 033
| 2248+ 22.60: 2259+ 2277+ 22.82+ 2264+
041 073 063 067 058 055
9 Creatitline 191+ 181+ 183+ 174+ 172+ |63s
S 027 014 018 016 026 022
e S 14.03+  13.12+ 1410+ 1421+ 1398+ 1408+
= 0.74%* 051**  0.69%* 0.71%x (83%¢ (go*+
- 707 712+ 709+ 719+ 715+ 707+
0.63*  0.70%  055*  0.64* 048  (.60*
R s 22.14x 2238t 22,19+ 2249+ 2237+ 22984
S ' 042 042 048 039 031 (a8
3 2 o 206 197+ 199+ 186+ 190+ 175+
o S Gt o V20 oid 026 028  0.19
3 H R Ca 11.82+ 1194+ 1190+ 11.98+ 1187+ 11.88+
2 E3 0.95 086 069 08 058 063
3 = - 3:53%  594% 587+ 596+ 575+ 587+
= 0.68 083 059 088 0.68 074
5 R e 2208+ 2222+ 2228+ 2250+ 2243+ 22374
: = 203297 20.218 037 040 060 058
£ g2 - 39% 227+ 229+ 234+ 232+ 208s
5 £  (Cmatnine U 01 0.10*  0.13* 012 (14%
=5 - 13.18+ 1350+ 1332+ 1307+ 1319+ 1331+
el £ 0.67%0.92*  077*  065¢ 071¢ Qg7+
) i 6.9+ 705+ 695+ 728+ 755: 750s
0.50  048* 0.53*  0.68* 061* (3¢
*P <0.05 *P<0.01

*Compared with control group,
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