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HE: [ Y ] DF5028 IR IRE sk K iy (Apriona germart) ByVEN BRSBTS W W 18 5. P48 AL PR L
FOHAA SR rE R . [ i ] B KA B A PR R TR T A/ BRUIE s ST TS /D BB, 38 8 R 4031
12%. 8%. 4% Fll 0% [}k Uk DR /N R TR, 02 i T PN AT RS FnS B R A R s rh bt
ZA4LEE (POD. SOD. GST #l CAT) FIiE4bA 2 RE (AMS. LPS #l LDH) (3 E. [ 455 ] 12% 3|k duk2a /)
S IE o R AT B AR AR B R 3 I TR B A (P<0.05). 3 41K HUBYH/INRRUINLT Hh 4 Rt ARG
PEFN 3 BRI ALAR SRS 111 535 0 T (P<0.05), HARMKILTE PIIX 7 FlvAH 56 B AR B < K o gs 3004 Al 38 hn
FrEn. [E58 ] 2K Buky ol AR T i e A AL LA R T ARG, mT LA R il sk Al /N B A A v
BRI KGR R, ARy 12% RO R

KRR ok USRS THALEE; KIGFFE

FE 2S5 S436.661.22 RAPRESRD: A TEHRES: 1004-390X (2022) 03—-0485-06

Effect of Apriona germari on Blood Enzyme Activity and Intestinal
Bacteria Count in Individuals with Diarrhea

HE Zhengyu', ZHOU Weiqing®, LIU Liwei’, GUO Zhaoxiang', MO Yunhai', XU Huachao'

(1. College of Forestry and Biotechnology, Zhejiang A&F University, Hangzhou 311300, China; 2. Forestry Bureau of
Chun'an County, Chun'an 311700, China; 3. Zhejiang Natural Museum, Hangzhou 311300, China)

Abstract: [ Purpose ] To study the effects of the medicinal resource insect Apriona germari powder
as a feed additive on bacterial count of intestinal tract, the activities of antioxidant enzymes in the ser-
um and the activities of digestion-related enzymes. [ Methods] The diarrhea mouses model was es-
tablished by injecting the bacterial suspension of Escherichia coli into the abdominal cavity of the
mice, and the feed with 12%, 8%, 4% and 0% A. germari powder was fed to mice, respectively. The
bacterial count of E. coli and total bacteria in mouse intestines, and the activities of antioxidant en-
zymes (POD, SOD, GST and CAT) and digestion-related enzymes (AMS, LPS and LDH) in mouse
serum were tested. [ Results | The bacterial count of E. coli and total bacteria in the intestines of
mice in the 12% A. germari powder group were significantly lower than those of the model control

group (P<0.05). The activities of four antioxidant enzymes and three digestion-related enzymes in
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serum of the three groups with 4. germari powder were significantly higher than those of the model

group (P<0.05), and the seven related enzymes in mouse serum increased with the increase of the

dosage of A. germari powder. [ Conclusion] A. germari powder can increase the activity of antiox-

idant enzymes and digestive enzymes in serum, and it can effectively reduce the bacterial count of E.

coli and total bacteria in intestines of diarrhea mice. Among them, the effect is the most significant

when the dose is 12%.

Keywords: Apriona germari; antioxidant enzyme; digestive enzyme; Escherichia coli

FRARTE PR b ) A 2 8 VR o 2 B 4 i 4
59 MM RS A 25 R WoR . P EHRME R
ik 22.9%, FRMRETEEL 2.2x10° hm™", FRAK G IR
B E MR TEUR . TR AR A R IR A, K
t, BRREEEAGYRFEEER . B2 H
W GF SRS 25 B R o B R )
\E X, HA RGNS E R &R,
RIS R 29Kk E G EA D
[F] e i 9 VR Y5 0 e o 0 3 P O B A % 1l B
FEHT,

SR HUE R KA (Apriona germari) FNE (4]
JB R (A. swainsoni) 4 E oL, T E 3 A6)
2, It AR FENEETFER, R
— Mt RS HERY, BAE (ks ) digh
ook T3k BAEE | BRI AT 57 i
M, IR g (AREHH ) Mg
ok B H e AT YT /N LI AR A b 25 50
AR SR PR AT — 2 MRS e 1 1
HEAWAER e 15 DA™ s iz 55 A o}
K AR X AT fapde /D BB B4 b isg 7R H .
AN, SR HR TR RoE, BA N TENFHE
BRI BRI, SR AR B IR A2 TR L

o D T S PR R A A 1 B AR 1 i DL
gt IXFPRAE DR R A B AN 1] I TR 450 TR
RZEMIE G KIETE, #E—5 KA
B R AL A AR, — 0 i i Pt
ARIBENGT BN, HIRTPRERE, HACRECH
20 AR A R 22 AR 2 s
Qs S A P 24 PR i S s e A A

G HEFLEMR K. ¥4 B (Musca dome-
stica) HUBYX /NI TE RIEAIRITRCR s JRI g
WIR ZBL . FCMRIHKT (Periplaneta americana) if
WNEIETE BB E A B RCER . S35, TEWTILM
TLPGSEHIAT AN/ D RETE 3 i oK USSR AE R R

HORE I MRy 22 . R, AR/ RS
KT (Escherichia coli) 5| & W& 15 W LRt I,
PRSP N SR, IR s e A
W« 1 AR I AR R R T SR LA S 1
BRI, I LA P LA B s A 454 1
A BE T R R 20 R AR5 #4628 i bt AL B RS Ak
RGENA KRG ED, 8 oKk B il e
/NERIEHT T LA BB M i T AR o3 Al R
STRETIIVERT, DU i — 2B TF AR IS oK
25 D RES IR JEA

1 MREREZ%

1.1 RIEA R

HEPE R AR /N (SPF 2%), AR (20£2) g,
3~4 R, PR R B A B R AT BR A F R
KIGFF R € FEA LU 5 . ALY AL
(SOD) T MiAG 77 & (NBT #5) 14 A rh [ F i
DRAEYEARARAF; LR (LDH) 7]
&0 H s E R A IRA R, VRBMUG
g . NRNiEE (LPS) WG PER IR & . TR LA
it (CAT) I AR G it Sk Y (POD) ¥
PERT AT G B AR R ERHCABR A, &
JotH R BRL AS T (GST) T MR £ H 3L
Pt LM EYIR TN F] TERY G (AMS) 16 PRk
F&W AL AR W H ARG RAF . BRI
1R e R TR AE R AR PR FI At . R
RARR (& 1) BERE, iR 12%. 8% F1 4%
B 1K HA VR BT A AR, B TR A TR 1 AR AR
TR /INERRE /N BRI A T AR L
1.2 K HUR ) 2%

AR HU120 5% (ZWIT AR AR HU
ERNFERELYR), T 1.6~2.0 g, HU#E 5~6 i,
JRFERA R, FEFRIWT R, WA L
Btk HUOFRA e . B A 80 °C kAR IR
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Tab. 1 Nutrient contents of mouse basal diet

EIROY Fri/(gke™)

nutrient contents content
R R+ Z B methionine+cystine 10.8
FHEIR lysine 16.9
M H R crude protein 209.0
HEF4E crude fibe 21.0
HLZK 4> crude ash 54.0
e 12.0
MW crude lipid 49.0
S5 T total phosphate 7.7
7K4) moisture 94.0

1.3 IondS5ahE

TE A2 fa B E g /N R 40 B, SE S BE AL
HAEMTITor K 5 41, mdl/hi 4 5B, 54509
HixEMRNEZ/NRLS 4 H, K, Bl
12% SFoKRHUBY AL . 8% 1K HUBMZH I 4% S}oK HL
HFRSE 5 d N EA 3.00x10° CFU/mL K HT
P B (PR AR 0.02 mL/g), 25 /MR
I e A [ 30) 28 1 KPR A B AR K R TS # i H
[i1) e 2 AR SRR ARIAR ;RS AR 15 5 il i
1030 2 JRIR AR R R, FS R HUBHA Y /I
UMM, 12% SR, 8% |- K HUBYZLFI 4%
SR HUR A3 /D BR A3 IR S OK OB A i
12%. 8% Fll 4% MR -GIAM 2 g, 25 T4 A AY
HiRE /DR E 2 g MERER KT KF); 2
J& F F R A AR
1.4 FabrilE

WITIE U, N AR 2 A E R ik
I 4 HEERRRACEEAR — S0/, FHE & SR L

M AFA 2 mL Jop EP &P, U 7E 4 000 r/min
TEL 10 min, BUMIEE T 4 °C WA, FFHIAH
DRARFAAS I &0 2 1 3 rHVE R B (AMS) . BRI
(LPS), FLM&M %8s (LDH), it %A LY (POD).
A ALRE (SOD) . 7Bt H BB F4 (GST)
i B AL S (CAT) W1, REMR TG, #
P B/ INER T, AR A ) = D B L 4 D I
PG . B, AJCHE TR TTEIE IR
EMENEY), HBIFEA 2 mLICH EP &N, 4
HBE T80 °C BRI VKAH N 76 2R VR IR R
KIGAT B AR 430 8 FH VRB-MUG B fig 15 57 5
ISRV Sn 15 o G el S RNy P &
YEL RS BH B TR
1.5 HdEgit 590

RS o U R G = B2 e = VAN |
(B 55112722 57 R B one-way ANOVA Fil Tukey’s K
55, P<0.05 A W2

2 RS0

2.1 SRR /N B IE T U R
211 PR R B Vi 1 s e

M 2 Al BIRADNRSS S . B IR
R AT T T R RO A B R T A AL Sk
Wi dl (P<0.05), Hrr, #ERIZ A E s iE
W R R e, 3581 20.24%10° CFU/mL,
I/ 3 AW T R AT TR T e A <)
KRR T A 398 o v 2 TR R S TR R
12% =} K AU 4L /N R 3 A il T K i s Eoe S5
2 E R BE (P>0.05), HEBFMRKT 4%
SR HUBAL (P<0.05). TEE T, 8% K HUB4L
BRI B R TSR S 12% SRR R
= (P>0.05), {HFERIMLEn R E 25 1% (P<

0.05)o AT UL, 12% =} K HUky X 738 K AT w4

JEREE, ] 2 mL B S R S O NE R TR 0L SOENIEIEYE S oaT e
F2 REMIRENRHERGTERENZMN
Tab. 2 Effects of Apriona germari powder on the intestinal Escherichia coli count of diarrhea mice CFU/mL
A5 B (<10 =7 (x10%) 45 (x10°)
groups cecum ileum colon

2% (41 blank group 4.92+0.39 d 2.90+0.40 d 5.58+0.62 d

FERIZ] model group 20.24+2.03 a 9.57+0.87 a 13.57+1.83 a

4% 3} K HUB 4 4% A. germari powder group 13.05£1.92 b 6.75+0.89 b 10.03£1.16 b

8% K HiM 4 8% A. germari powder group 7.20+0.49 ¢ 4.54£0.42 ¢ 8.02+0.93 ¢

12% 2K 2k 4 12% A. germari powder group 5.61+0.52 cd 3.13+0.35d 5.42+0.65 d
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2.1.2 /N BR i A T o TR AR T R

H R 3 AT BRI/ NREE G . B s
DA F14) ek TR T 7 50 ) il 3 v T s L RS oK Uy
IR (P<0.05), H.H I N 0 6L B v 5 ik
52.36x10° CFU/mL, J&%5 141/ 6.41 £, X50/)N
B 3 A1 1 PN S TR P i A P B 2 F oK R S N A
PRGN IR R TR 12% R BB 2/

W3 MENEEEE S E S S AHERIAR
= (P>0.05), 1HEEMLT 4% K EH4 (P<0.05),
FEM 7, 8% b oK HUky 4 () B T T AU iE S
12% oK U 2 22 % A B3 (P>0.05), HAEE W
gk b Wi B 22 53 8.3 (P<0.05). FIIL, 12% s}
K HOG L P B I SR e B

®3 CEREHMEES/ RGBS EEERNENTN

Tab. 3 Effects of A. germari powder on the intestinal total bacteria count of diarrhea mice CFU/mL
4H 51 B (x10%) [\ (x10°%) 45 (x10°)
groups cecum ileum colon
7% 14 blank group 8.18+1.00 d 6.50+0.65 d 10.18+1.07 d
17 2H model group 52.36£6.42 a 18.5442.29 a 49.96+4.49 a
4% LK HURYH 4% A. germari powder group 41.434£3.81b 12.19+1.48 b 27.70+2.53 b
8% K HiM 4 8% A. germari powder group 20.28+2.17 ¢ 9.40+1.14 ¢ 17.64+2.25 ¢
12% 2FK BB AL 12% A. germari powder group 9.89+1.11d 6.93+0.97 cd 11.92+1.45d

2.2 SRR HUBX RS /N BN AR Sl R 2
2.2.1 WPUEAACEEE P R R

WS = A Z A 225 A 23 (P>0.05), {HE
BERET 4% KB (P<0.05); 12% 3| K K

I 1 AT BRI/ NERUMIE A SOD . CAT,
POD Fl GST 5§ 4 R0 & (b g i 1 M3 1o K T
25 LMk BBy 4 (P<0.05), H. 4 Fhin e AL
T PRI BE = F R HOR AR I %) 3G i S AN [ R
1) ETbe 12% Sl B 4117 SOD . CAT #I POD

H3 AN 8% |-k Uk 4H ) SOD il CAT 1% M1 0
F#F (P>0.05), 1H 12% 3}k dUk34H i) POD FlI
GST 76 PE 3 8 % & T 8% - K Bl 4 (P<0.05).
ALOL, 12% Sk UMy Al B E AR g T b FHROR
[TEN

I %514 blank group B #5714 model group
= 8% -k B4 8% A. germari powder group
300 -

4% 3ok B 4% A. germari powder group
W 12% SR HUBY 12% A. germari powder group

3]

W

(=]
T

[y}

(=3

(=]
T

—_

(=3

(=]
T

antioxidase activity
—_
W
S

HUELBEHEME/(U-mL ™)

4
(=]
T

=

O ]

ALY B AL SOD
I RR/NGFRFRR A B 2540 (P<0.05); FH,
Note: Different lowercase letters indicate significant difference (P<0.05); the same as below.

1 SRS NR ME P i S BRI
Fig. 1 Effects of Apriona germari powder on the serum antioxidant enzymes activities of diarrhea mice
2.2.2 R A Bl A2 Tho 12% 3K HUBT ALY 3 FIHARAHDCEERG M 5
A 2 AT BEARILT/NRMYE N LDH, LPS S LR EES (P>0.05), B EST 4%

A

LA CAT | LA POD  ABETHIKEE B GST

1 AMS %5 3 FhiE AL A SC B R B E R T H
HA K AR 4H (P<0.05), H. 3 FPi AL A GBS
P B - K HEUR S I 1 22 1 S AN [ R 1

1 8% 3} K BB (P<0.05), AL, 12% 3} Kt
WYL AL BGPTSR i
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[ % H 4 blank group
[ R4 model group
4% 3|k B 4% A. germari powder group
= 8% S| K HUH 4L 8% A. germari powder group

14 129 Sl AUB 4 12% A. germari powder group

12+ d
54 I
EZ 10t ¢
>
#Hg 8
25 b
K g a

o
EZ 4 ™ d d
) ¢
ES gl b
a
0

JERE AMS  FLERM%E LDH  BliEE LPS
E2 RS NRIE+ AMS, LDH 1
LPS JE RS20
Fig. 2 Effects of A. germari powder on the serum AMS,
LDH and LPS activities of diarrhea mice
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PR SR, WELAE N IEE R R
N LN TR SR E SR 2 i I s IR L NI7BIEN
BBt AMBIEA RS, WEFEIRINE T SOD
W, BEmEh N RS R LA, S
SSPUARRGELRE S, IFRARERIELRE, 91k —
RYNEIGREARE ABIF 5 38 20 1 75 /) Bl ]
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L% PR R EE M (Stomoxys calcitrans) P 25
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IHEIVEH o AR EE R Y LR R A5 A —
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T AR

MBI K A R IR TS B, AR AR &)
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LR B ER; SOD REIE M4 A L5k N
H,0,, figid5 CAT BcA1EMN 1,0, At
BEMY HoO, FEATEREPAIRIBT Afb s, iAFIfR
PHURIIER" . ABFFER . fRIRSE K duky nT
P /N RS 4 MU AR, fE
i fbrehe, PRSI R B, Ak A
WHEE AT i ML T X R A e RE Sy s X AR AR
WFFE & B AalAR P s e Ry %o A A R S
P MPT A E AR FEN ;. WAN S5
R AP T B R TR BN T SOD i
Mo ARWFIEL RS LARBIREE IR ARIAL, UiRA )
b/ N By = WANNG 6 ey Y
ARSI 55| & D ReME T A BB
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