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WFFE AT N TS /0N B H 5 3R o S m e L, 3
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I G i 8 R A BR LA P 40 R R R 4
b 55 435 ) R T R 5 K 1) B SR Ak Tl [ R SR Ak P I Ak
fii (SOD) | & % 1k ¥ W (POD) | i & 1k & i
(CAT) AW H IRBi A% # 1 (GST) | FIiHIL R g
) 56 p et [ LR i 20 (LDH)  JE R B ( AMS) IR
5T (LPS) 1036 e, BH B g A9 A 75 /0N BB
T AN AL T Be R 2 T R AR A Rtk — 2P
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1 #MR5FZ*
1.1 SBEBHHE

KR % T T - R 2 AR 2 B A Bl S 5 17 i
WAAR IR AL BE , FH I 2l K W e LR 0 44, 7E 35 €
PEAR HORE T 2 B A T P T A A
KAy MR E T R 7 R R 43 S 40 il
}9.2% 52.6% 13.1% .8.4% 1.2%F 1.1% , Kl
YU KM E N 22.23 wg/mL |

1.2 FEKEHE

R AN | B R SR Tl R Rl N 235
S b SR AL SRR (LR R L 1)
e, A FIA 8.0% .5.0% Fl 2.5 % F4 i iH A 1 TR
A ARRR o i Atk ) R RTIR A5 ) R T ) R S
T B LAt AR R R A IR 8 R KO L3R 25 K
FFHEARHE R R (ATCC) |, A 0] T K2 A i Bl 2 o
Befd b P S e w44t 5 S 1k A (NaCl) |, i R Ak
AR =T s SRR A AR IR S W AN AR R,
B de ot B R A W R A BR2S F) 7 SOD |
POD ,CAT .GST .LDH . AMS . LPS ¥ i 7 & , 4
MR B R ) TR I A
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Table 1 Composition of mouse basal

diet (air-dry basis) %

JEl Ingredients 4“5 Content

= tH Soybean meal 36.00
F#k Wheat bran 10.00
A K Wheat flour 19.00
£ 4 Fish meal 24.00
Tl Vegetable oil 10.00
AN Additive 1.00
41T Total 100.00

M BT s iR R £ 4 Additive provided the fol-
lowing per kg of the diet: C,, H,NO 0.5 g, Ca(H,PO,),
2.5 g,CH,CH,COONa 1.8 g,NaHCO, 2.0 g, VA 9 000 IU,
VD, 3 000 IU, VE 20.0 1U, VK, 3.0 mg, VB, 1.5 mg, VB,
4.0 mg,VB, 3.0 mg,VB,, 0.2 mg,

1.3 zh¥sdE5E

TEPUARTE y (20+2) g (19 3~ 4 J] s it B I e
EWR/NER 75 HLBENL R 5 4, B4 3 A~ HE
BAERES H, RAH 8.0%MEIHH4 5.0% b
KyeH 2.5% Wiy 4l i 2 5 d IR TEST 0.02 mL/g
) 3x10° CFU/mL 1)K FT B B 8 A S I V5 A
T 25 A 2E /0 BRU) R s 3 e 5 ) e A G T 2 B AR
K, AR () 45 2 20 1) R R At AR, o AR R T e
HAT A 10 d WIBIT IR YT N, 8.0% B H By 4H |
5.0% M HH K5 2H 2. 5% b 5H A 2 /N B B R i 2 g
e E A RN N 8.0% .5.0% . 2.5% [RITR A TR
BEHUZH s A/ BURIIRE 2 g SRR ARIRR | Ff 45 4/
SURCE SEH N 1 2 g KRS, B A R & 3 Al
T
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Table 2 Nutrient levels of basal diet and mixed diets ( air-dry basis) %
VLA F o ; ;
B St RA 1AM Mixed diets
HARAKF .
Nutrient levels ik 8.0% B 4 A5} 5.0% i BH Ay 2.5% B A
Basal diet 8.0% fly maggot powder 5.0% fly maggot powder 2.5% fly maggot powder
JK4T Moisture 8.60 8.65 8.63 8.62
HMEM R Crude protein 22.10 24.54 23.63 22.86
HMLBE N Crude lipid 5.40 6.02 5.79 5.59
HLZT4E Crude fiber 3.40 3.13 3.23 3.32
HLIK S Ash 7.70 7.76 7.74 7.72
45 Ca 1.21 1.21 1.21 1.21
B TP 0.96 0.97 0.97 0.96
Ji2 8 Lysine 1.40 1.29 1.33 1.37
f= }—¢+\/ NP = 7
Eﬁiﬁ& .*HJ}E%E& 0.80 0.74 0.76 0.78
Methionine+cystine

EBIRKFEI B, Nutrient levels were calculated values.

1.4 FEHRNE

RIS G EA A0 3 NEE ol ik
B3 g FRAR A AT /N B, 2D 2 2 ko Lk
%, R 2 mL (4 5988 203 0 IR L, 1V BT
2 mLAY B EP 4 9, 52 B 7E 4 000 r/min &5 (>
10 min, BUME , 5T 4 CHYuKAR 75 AR K57
& % 1fiL 7 *F SOD . POD ,CAT ,GST ,AMS LPS,
LDH {7, R %5 o5, 51/ BT 5B A 1
TE R A 2 R AR YRR E 2 T, T
TR FARITEBRAEY, I BERS R/NRYE G
WA TICH N 2 mL EP &P, 8 T-80 T k4
HREI R i AT AT L RN TR A il R D 0 36 R B R
2SIy RE R S E RS SR ik
IR
1.5 HE&KiIt5HH

A UG SR AE Excel 2007 1 #E 4T 8 B0 3t
B0 BCHE Y0 +4n E 25 R, SR SPSS 20.0 4t
THRFEAT I Z 0 B 2 & L (LSD %), P<
0.05 825 %,

2 & R
21 WEBXNESIMNRBEXBAEMEER
HE RN
2.1.1 WX RS TS /N SR TE K R R AR
AL

RIF A RS X2 F A BERIAL 8.0% i i Ky
20 .5.0% B HE Ky 20 F1 2.5 % w4/ B g L H

W nEs b i i R A AT B AT 18 25 R (R 3) B
I BRSNS BUIET g 485 W R0 i v R B AT T
Y0 % m T HABA 4 (P<0.05) , HoF W th K g T
AR R, 353 244.4%10° CFU/mL ; /) B |
B W S5 v K AT T 55 i 34 I o e R S n 7
TR PR 384T0 S B AS [ R B ) U 2> 5 8. 0% B MEL AT 2L /N
REg 5 W g5 KI5 2 A A
P25 59 R B3 (P>0.05) , SAAIZ A 2.5% Wi R
AR HE 3 2 35 AR ( P<0.05) , EL&5 i vh K AT
B Heas 4R T 17.12%10* CFU/mL
2.1.2 BRI X R S /) BV T R B A ) 5%

BIT A ARG x2S Al BRI 8.0 % W BH A
2H .5.0% W HH Ky 2H F1 2.5 % B wH w5 408 BLEL g L H
Jor RN 25 i v B A B AT, S5 R (R 4) R
BRI /NI B B s i h B B S e s B
Ji b B B ik 3 575.10x10° CFU/mL , 42 2%
Y111 8.3 A5 5 B A B ELRS AR 0 590 o 10 38, RS 1N
SRR L RN 235 i v R AR 2 5 8..0% B
WA/NR I S mE R B EEES S Ad
ZHARE(P>0.05), H I W &L T8 2 A
2.5% W HH K3 246 ( P<0.05) .
2.2 tREEMXTAEIE/NRILEH SOD,GST & H
=AU

BIT A G, %28 AL BRI ZH | 8.0% i B A
2H .5.0% b BH K5 20 F1 2. 5% 0 wH By 4 /0 B I v
SOD 1 GST i PEHEAT I a2, 45 R (B 1) BoR .
RIZH/NEUALYE TP SOD il GST i M 5 25 I 41 4H [k
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P K (P<0.05) ;8.0% M BH #3240 . 5.0% M dH
W 2.5% W B K 41 /)N BRI TS A SOD A1 GST i
P B TR (P<0.05) , Hix 2 Fig TS

Hir 8.0% Wi HH 5y 2 F1 5.0 % B 8H K5 40 22 (8] SOD ¥
PR EZER(P>0.05), HY B EE T 2.5%MH
B (P<0.05) ;8.0% Wl Ay 2H /N B GST 36 1 .

PR IERE (R AR b i A S 0 R R R ST B s, R TS H4L(P<0.05)

&3 REMIES/NRZIEXETEEERNRE

Table 3 Effects of fly maggot powder on intestinal Escherichia coli count of diarrhea mice CFU/mL

W H KIAFF R R Escherichia coli count

Items

[7 /% Neum (x10*) B M Cecum (x10°) 2517 Colon (x10%)

129.70+13.99°¢
235.94£13.61"

77.38+4.92¢
244.42+15.67°

% 14 Blank group

HIAIZH Model group
8.0% M B 21

8.0% fly maggot powder group

5.0% M 1H #5320
5.0% fly maggot powder group

2.5% WA A 21
2.5% fly maggot powder group

37.41+2.64°
148.90+16.14*

38.33+0.92° 75.97+7.35¢ 112.58+7.63¢

56.31+5.26™ 128.83+12.50°¢ 171.21+10.93°

69.01+5.53" 184.05+13.07° 171.70+14.85"

[F) 5 K30 3 AR AN Rl 7B s 22 5 8. 3% (P<0.05) , R R [,

Values in the same column with different letter superscripts indicated significant difference ( P<0.05). The same as below.

x4 BEMINET/NRBEESEHENZ N

Table 4 Effects of fly maggot powder on intestinal total bacteria count of diarrhea mice

CFU/mL

W H

FHE B Total bacterial count

Items [A1 % Tleum (x10")

HMW Cecum (x10°) 25l Colon (x10")

%5 4 Blank group

Bi%IZ] Model group
8.0% M MH ¥ 2H

8.0% fly maggot powder group

5.0% B HH ¥y 2
5.0% fly maggot powder group

2.5% BBy 2
2.5% fly maggot powder group

50.23+7.51°
199.20+30.98"

50.47+9.78°

100.24+13.88"

126.40+11.34°

69.75+10.86"
575.14+88.34"

165.33+29.60°
1 377.32+£97.03"

186.56+41.09" 302.41+£57.98°

429.62+20.07° 638.15+39.33"

525.17+50.74* 650.07+12.61°

2.3 BEHE M XY AR B /N R M 7F & POD, CAT
E MR

RITES ARG, X2 AL BRI 8.0% W A
2H 5.0 % W MH A ZH AN 2.5 % B H Ry 40 1 1ifiL 3 P POD
HCAT WEVEHEATINAE | 4558 (&1 2) R ABEALZH /)N
UM% o POD 1 CAT i 4 5 25 1 41 AH Lb i 3 %
K (P<0.05) ;8.0% WM ¥5 2 5% W H Ay 4H . 2.5%
R M5 2E /N BRI S Hh POD Fl CAT 3 M35 1 25
FRIEIA(P<0.05) , HaX 2 B ) 1 14 12 Bl 5 1)
Hi r g E Ry S 0 70 S A 1S i R, I 8.0% i
WA 4L POD M B 3 = T 5.0 % Ma L F 41F1 2.5%
MR IE Y 2H ( P<0.05) ,5.0% W iH #3240 POD 7% 4 i

EET 2.5% MR 2 (P<0.05) ;8.0% b 0 ¥y 41
/NERIML Y Y CAT 3P B 2 5 T 25 F1 41 ( P<0.05)
5.0% B Ay 20 /I BRUALTE T CAT W& PEN 5 =5 H 4
ZRANEE(P>0.05),
2.4 tBYE M X RE IS /NER MiE B AMS,LPS
LDH & 1% i %2 Mg

BIT A ARG, X2 AL AR 8.0 % Wi BH A
2H 5.0% i BH S 2H FN 2.5 % B 0H By 25 /) B i 3
AMS LPS #1 LDH 7 4 #4700 %€ , 45 R (& 3) &
7~ AR N BT o AMS \LPS \LDH i 1 B 3%
T2 1A (P<0.05) 58.0% B EH B 24H 5 5.0% 18
BEAY 2H /N BRI 35 P AMS | LPS , LDH 3 ¥ DL &
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2.5% MRy 4 /N BRI i LPS | LDH 3 M 3 1 3
AR (P<0.05) , H/N BUILTE X 3 i i
T P 347 i 3 ) AR T L A A N R ) B 4
o, H 8.0% W Ky 40 5. 0% W AH By 41 1L T P
AMS TE 528 A 2 548 13 (P>0.05) ;8.0%1
A AL/ RIS LPS ISt S A Z 5 A B E
(P>0.05) , H/NFUMLYE H LPS I 4 Fifi 2 1 AR v g
ELA R 0 390 2 A 30 G 35 4R 5 ( P<0.05) 38.0% B
B 2H . 5.0% B8 H A 2H A 2.5 % b BE Ry 241 /)N BRI v
H LDH 3 M3 8 28 T 25 A4 (P<0.05) ,{H/N R
I35 H LDH {6 1 B 25 0 SE R U in 570 o 196 i 3
P (P<0.05)

0% {4 Blank group

oA 40 Model group

08.0% IR WK} 71 = 4H 8.0% fly maggot powder group

25.0%R 8 7 = 2H 5.0% fly maggot powder group
200122 50, 4K 7 B 20 2.5% fly maggot powder group

50 b
0 [

B ———

PR T

Antioxidase activity/(U/mL)

Btk EARAS W) /NG S BE R OR 22 53 3 (P<0.05)
T |7§—] IE] )
Data columns with different small letters indicated signif-

icant difference (P<0.05). The same as below.

E1 wRiE#tREE /R Mm% SOD,GST &K 0
Fig.1 Effects of fly maggot powder on serum SOD and

GST activities of diarrhea mice

o%* F 41 Blank group
oA 20 Model grou
©8.0%8E 4 Ky 77 = 4H. 8.0% fly maggot powder group
25.0% R E R FI B A 5.0% fly maggot powder group

_E] 22.5% R FI B A 2.5% fly maggot powder group
\5/ 400 a
#3 a
yoz 300
g3
E’_g B 200
<
$2E 100
2
z
HEMLYEE POD

2 HBHEM IR IS /MR IMTE B POD,CAT & AR IT
Fig.2 Effects of fly maggot powder on serum POD and

CAT activities of diarrhea mice

o % {20 Blank group

ot R4 Model group

8 8.0% A FIE 4 8.0% fly maggot powder group

2 5.0% R FIE 2 5.0% fly maggot powder group

2.5% MR B Ky 71 B 4H 2.5% fly maggot powder group
adab ¢

1106 LI

A EES LDH JEHEF AMS

—
w
©

—
=

w1

activities/(U/mL)
[¢]

THALAE SRR
Digestion-related enzyme

2baab

R Wi§ LPS

Az

B3 SR EE/NRMES LDH,
AMS LPS i& 149 %0
Fig.3 Effects of fly maggot powder on serum LDH,
AMS and LPS activities of diarrhea mice
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P ARV T, SR T 4R v e R R R R AR ST %
H 8.0% .5.0% 1 2.5%3 /> W MRy s fin 57 42, F 5%
AR Ly A [ 48 o ) 8 o) G5 /N U 3 K T T A
S IV e AU I R Fb A G B 1 A S )

Sl T pE R I 5 90 T I 1 A
KIGKR o T we e, SR BOm &k L6 2
MR B, R, MR BN R IR A
RN 4352 W i 18 OB e e AR R £
FEME AL R, I3 2 87 R PR SE P ) Rk 5 5 R
iE S, T 53500 18 0 & AR i sh ke B
L KA T T T R/ AR 28 R R 3 A TR B B
38% , Mi i 5 52 18 W 1 h & AR 280 K 5 4 18
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BN 6% RAE B KA 25 W 15 1 8
ae, BRI i AT B 2 51 K R i g R E >
EN TR i R R R W NN 7B SN 7R o s
P BT 3K 9l B W A4 i b K B RN
S TR B, AE /N B R R S T R T LA R
/N BRI 38 R R A AT R B

Ml Y K A AR RS I R A e K
IR A A 5 sk, i AL g nT L
B 0o % FE RS T E Y i, SOD Ml GST
SESPIR P 2 FhOCHE 1 B A AL, o SOD 1] LA
A A R SR e A PR
CAT il POD 1EHPR FL A it o 58 4 o 1K, T
T A8 B AL BE 5% 1 GST AE b sh ik A
— Fh B BT AR, AT LU 4 £ 2 A R R
TR S, R R AR B A R R
BTN 20 % W uH 2 1 5 2 4 = T 6 IR IV SOD | Bl
PR TR Bl | 19 1 Wl 1R 6 19 4 0 G R 5 TR 1
PE, XURRAE I R W AR TR A N 4.2% f) e R
¥y Al 2 R 7 A G T SOD |, GSH-Px il CAT
W, kI BLAR Y AR I R W 0 O AR R AR A
R T Ry R S 25 0 i 6 Y R M Tl R il R
B T R 005 P, AR E 5 5 SR R, 8. 0% I B
2 .5.0% W HH By 4, 2. 5% B wH Ky 26 /) BRI v
SOD .POD ,CAT F1 GST {if 44 i & & Tl 4 |
L 5 AR e LA S S A 8, /s Bt v
& PR BE TG R T i, b 8.0 % Wi BH R 2 1l
1 POD (CAT 3% 1 Fl 5.0% W8 11 %5 40 1 75 & CAT
WSS AHER AR E, H 8.0% MW A 411 7
H GST 6 P 8 35 5 T 25 L 4L, X R WA 78 /DN UG AR
HAS AN [ 700) 22 170 i EL Ry 359 T L s TS /N BRU )
PrEALRE ST, LAAS Tk 8.0% i 3 SR e 4t

SYEEE, FAEME EWIEAARA R AR E
BB R, X 5 AN S5 g YT s K i#
(%) LPS {57, Z W6 YR AMS 15 1 FE %
fiff 5008 5 A TR i Ak L IR R TN IR IR =[] ARk A
JR N LDH G PEA B RO R . A &,/
SR AEIE TS i, i v o LPS  AMS #l LDH i 1
8 2 RRAR, ] W e LY B 430N 8.0% . 5.0% FI
2.5% B RR Ja , IE TS /N BRGX 3 T A6 A 56 i Y 1
PEAS B R v, Horh 8.0% B iH S 2H A1 5.0% dig e
WY 5 th LPS . AMS 1 LDH i P34 i 5 i T4
RUZH | 2.5% W BH Ry 28 1137 H LPS 1 LDH 3 P i
F TR A 3k 3 HA e R 1 R RS i 5 AT

DU i3t 185 /N SRS T AL AL BE , LAAS 57l & o0
8.0% 1 5.0% W3R 45U

4 F B

e AV Sk AR S o 550 AT DA R AR IR T /N SR
A AP ORI T B R T BB 4R TS /DN R T
HH T SR A T RN T A RH G T 35 R 0T IE TS N BRAY T
EALRERIPT A AL DI Re 4 A — R B i 4 &, LIRS
NFA i 8.0% FH A B i
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Effects of Fly Maggot Powder on Intestinal Escherichia coli
Count and Serum Antioxidant Enzyme and Digestion-Related
Enzyme Activities of Diarrhea Mice

ZHANG Yudong' WANG Qiaoli' SHEN Hong® WU Na' WANG Jungang'®
(1. College of Agriculture, Shihezi University, Shihezi 832000, China; 2. College of
Animal Science and Technology, Shihezi University, Shihezi 832000, China)

Abstract: This experiment was conducted to clarify the effects of fly maggot powder as a feed additive on the
intestinal Escherichia coli count and the activities of antioxidant enzymes and digestion-related enzymes in ser-
um of diarrhea mice. Seventy-five healthy male Kunming mice at 3 to 4 weeks of age were randomly divided
into 5 groups with 3 replicates in each group and 5 mice per replicate. On days 1 to 5, the mice in the model
group, 8.0%, 5.0% and 2.5% maggot powder groups were intraperitoneally injected with 0.02 mL/g of 3 X
10° CFU/mL Escherichia coli suspension to establish a diarrhea model, the mice in the blank group was injec-
ted with an equal dose of sterile saline, and each group was fed a basic diet during the modeling period. On
days 6 to 15, the mice in the 8.0% , 5.0% and 2.5% maggot powder groups were fed 2 g mixed diets with fly
maggot powder additive dosages of 8.0%, 5.0% and 2.5% , respectively, and freely fed a basal diet after
mixed diets. Model group and blank group mice freely fed the basal diet. The counts of Escherichia coli and to-
tal bacteria in the ileum, cecum and colon and the activities of superoxide dismutase ( SOD ), peroxidase
(POD) , catalase (CAT), glutathione S-transferase ( GST) , lactic dehydrogenase (LDH) , amylase ( AMS)
and lipase (LPS) in serum of diarrhea mice were measured after the end of treatment period. The results
showed that the count of Escherichia coli in the ileum, colon and cecum of the model group was significantly
higher than that of the other groups ( P<0.05). The count of Escherichia coli in the ileum, cecum and colon of
the 8.0% fly maggot powder group was not significantly different from that of the blank group ( P>0.05) , but
significantly lower than that of the model group and the 2.5% fly maggot powder group ( P<0.05). The count
of Escherichia coli in the colon of the 8.0% fly maggot powder group was lower than the blank group of
17.12x10" CFU/mL. Diarrhea caused a significant decrease in the activities of antioxidant enzymes and diges-
tion-related enzymes in serum of mice. After treatment 10 days, the activities of SOD, POD, CAT and GST in
serum of the 8.0%, 5.0% and 2.5% fly mottle powder groups were significantly higher than those of the model
group (P<0.05), and above four antioxidant enzyme activities in serum of mice increased with the increase of
fly maggot powder additive dosage, while the serum GST activity of the 8.0% fly maggot powder group was
significantly higher than that of the blank group ( P<0.05). The activities of LPS, AMS and LDH in serum of
the 8.0% and 5.0% fly maggot powder groups were significantly higher than those of the model group ( P<
0.05) . The activities of LPS and LDH in serum of the 2.5% fly maggot powder group were also significantly
higher than those of the model group ( P<0.05). It can be seen that fly maggot powder can reduce the counts
of Escherichia coli and total bacteria in the intestine of diarrhea mice, increase the activities of antioxidant en-
zymes and digestion-related enzymes in serum, and the fly maggot powder additive dosage of 8.0% has the
best effect. [ Chinese Journal of Animal Nutrition, 2020, 32(2) .:890-897 |

Key words: fly maggot powder; diarrhea mice; Escherichia coli; antioxidant enzymes; digestion-related en-

zymes
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