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Study on the regulating effect on aging model mice of intestinal flora of

larva fed by herb residues”
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Education ,Basic Medical College ,Guizhou Medical University ,Guiyang sGuizhou 550025 ,China)
[Abstract] Objective To investigate the effects of medical-dreg-fed and pulverized maggot on the gut

flora of aging mice. Methods Forty-eight mice were divided into the low-, medium-, high-does pulverized
maggot groups and the blank,aging, bifidobacterium control groups,respectively. All samples received eutha-
nasia after 30 days’ treatment. The changes in intestinal contents in mice were determined by plate count agar
and biochemical identification. The pathological variations of jejunum and ileum were performed by pathologi-
cal tissue section. Results There was no significant difference in the number of Bifidobacteria and Lactobacil-
lus in each group (P>>0. 05). The number of Enterococcus and Enterobacter in the low-, medium-,high-does
pulverized maggot groups was higher than that of the bifidobacterium control group, but lower than that of
the aging control group,the difference was statistically significant (P<C0. 05) , while the number of Enterococ-
cus and Enterobacter of the low-dose pulverized maggot group was lower than that of the medium-, high-does
pulverized maggot groups. The exudative inflammation and necrotic tissue from the ileum biopsies were shown
both in the blank and aging control groups, moreover, the low-dose pulverized maggot group demonstrated
proliferative goblet cells and abundant lymphoid tissue. However,there was no obvious abnormality in the je-
junal biopsies of mice. Conclusion The medical-dreg-fed and pulverized maggot can intervene the gut flora of
aging mice,which produces the same effects as the intestinal regulators available in the market.

[Key words] fly maggot;aging mice;gastrointestinal microbiome;regulating effect

x HEBBE.WMNESSHRHFENE SRR R W ETH (2018520057) 5 2 & & B K 2 28 80 35 A1 Il 253+ %1 5 B (201610660036 .
201710660009,201710660030, 201810660013) ; St M AL FRHHLHE AA B KL LT H (BEH L HF 201245 %) STM A TR A BH BUF U E A
PRA[2015(6031) 5 Bt M BE B} R 2= 203 H (2016025 ,WLKC2017 ,\WK2017), EZE B K (1994 —) FEEB LR A FENFERAESS
MR RIIZY .,  ©  EE1E#E . E-mail: hongweitian-2001@163. com.



FTHRESF 202051 A% 4955 18

AT AR 5 T 0 5K W % I Ay Y BT S G A
F o RIPURIK PR K e R 2R R LR R
FER A A Z AN AR W R A A6 7 D TR S A 2 W)
JEEE R I S T AR R AT 0 R L XA 2 B AT
TR RN 22 B BRI AR M T R R AT
Je Wiz TV 2 Sk A6 2L 2 i 1A IR 0 i 0 4 RO RCA IR
TR (A  FLE PR o B B S L B e A
HALA D BE S5 A L R BB R JH AL 5 A 3 L A
VA2 H 24 3 ) S B e L 2y ER R ) A A
A S ] 4 50 2 /N B L UL /DN B T TR 4 A
o BE— 20 T i 22 25 AR SR I B4 W L A O S eT LA
Oy P R AR SR R T R 25 A AR B L AR R R T R g
Ak TR T RS TR A R 5 B At R ) S
SRS BLARE I

1 MB5FE

1.1 ##
1.1.1 %=HzH4

48 HE WA /IR, F B R BT it (32 £ 2) g, M i 45
24 HL SN BE R R 3h Y S o S 41, S AR RS .
SCXK(#)2012-0001,

1.1.2 XA

D-2f F M, 41t 5 4304020140, W T M K F] F
GENVIEW /A 5] 5 4 UB; OB AT 1 FLRR 4T B = B 7%
W R LS 201605104, 1 F N 58l A 2500 B A
RS 7] 5 BAT 22 5 B i 5% 9% 3 (EMB) , it %5 140606,
W b it 1 A B A B A A LR AN AR 5
(MRS) . #It5 130930, 14 F I 1 P i A= Wy BH 4 A FR 2
) 5 5 ROBOBE R B0 (KTA) L #1E5 060615, 1 T | 16 19
A IR AT B A B 5 8 IR BAR RS 95 36, it 5 050110,
WA L R R R A BR s A Al R N A e
(biochemical identification,BD) , 3t 5 J200, W T H1 M
A AR ) A PR AN F) L A R A SR IS R R A T
A H R & PR R IR T S0 I & b iR SR AL AR Sk A
B2l o BT 2 T A,

1.2 F#*
1.2, 1 %830 8% 44 IR & 98 34 49 ) &

B o R R R S RS 2 ¢ ARG 4 ¢ 6
RAWIEHET 37 CARLREHRE TR H
AR K I Fe B A = BB K 2 6000, A AR 4R
IR 28 °CLIBIE 70%~90% ,6ME 16 h, 708 3 d
W& 4y H L 78 100 °C i 1 #RoK A 12 B8 SF B E LT
W 5 AW TR AR 80 C TR TR, HE T
Ji FRIF B2 2 WF B BRI UL A7 48 FH
1.2.2 FHBERGHER SN

48 HUNER A0 6 4« bl s 0] o 4 e b P o)
ZH R MELAVR R B 4 L 25 R BE AL O S X R A L 4 R
XFRRZH AR 8 L B as 1 R R4 Ah H Ay 4% 40/ BUTE

19
FEF I R A D2 E B 100 mg e kg o d LB

X HEZH S50 5 K T T S 4 K A AR B K ) A5 3h W
PR, YEAR 1 JE S X b AR R A AT
MEZh 6.4.2 g+ kg ' o d " OWEAE MY 5 AR HER KBS R AY
TR 25 X IR A 35 2 0 MR A E 45 AR R K
0.1 mL/d, 4 XUE X} R 20 3 B 4 WUz 5 2 SRR /KR &
W 0.1 mL/dGKRE 0.26 g/kg).

1.2.3 DT RAAKRE TR

MR FE T4 2 AR BN BR 30 5% I A /N BROAY 4A T
wAE,

1.2.4 /R E 1 B e 1 m)

55 30 Kpg ik a2 /N ERE 1 L8 /) BT 39 4k A O 7R
TCH IR TR/ B BE N AW 0.1~0.2 g, %%
ATCHH FE/NB S I A K B A 3R K 1 mL, #5810
15 K/ NIUCE TR G e B3R5 48 5 min, §il 80 5 &
W AMRR HEAT 22 10 A58 BEvE (1 X107 ~1X101),
MU AT B FLER AP B R B R 1<10° ~1 X 107", i Bk
H B ERBEE RN 1X10°~1X10°, #%M T EMB
R %3k (A ER B 5 W FF 5D F1 MRS 1% 3% 3 COUE? AT B
I MAE b, W I 50 pL TREFREERmM.
FHE AT )3 A Jm  EMB RS 3% B0 A H 1R 55 3746
MRS 35 72 BT R A G 248 W 2 547 37 CHET
Bt 24~48 h, BAMBER 1 MHEE,

1.2.5 ARARBmEwmHEROERE R

TERG I H op B 3 A EE Bk B R B AR K3
iR M 11 TR TE R T A0 TR R B TR T RN
B, MR R B SR R A REE
1.2.6 MiEmRABESFHLER AN B ET

PR R 11 DB FET L S Rk
T S i T ROE R 3% 95 0k L R i i i B A Ak R
SIS AU K I UL L B G LAY TP R A
R BT AT L LB I AR TR 5 03 R R
R B R MR TN R B R R . TP L L
B ER L Ll BB NS R R TN A R s Ak SR
O TSI 365 ) S2E A7 400 R S
1.2.7 MHiE 42069 95 2 40|

A R AN /N RUE g 5 2 s A 2L 17 1)
AT AR R-HT (HE) Y2 {6 5 MEETE B4R .

1.3 %itsam

K H SPSS19. 0 8 F 47 Bcs 4 A - 1 12 95 8L
s Fon, BRI E J7 208, KL P<<0. 05 2
ERHGIHE L.

2 % R

2.1 FRWEDSRKRRELTNR

T 1005 45 21 /0N B BT A 2 3G, {5 5 T TR L
BL.ESEGEIFEX(P>0.05, LFE 1,
2.2 MEEFEGTR



20

BT FLRRAT W AR LR, 2 R RS
T L (P=>0.05), MMAL. P SRR RS
J A R B0 34 R T A AU X AL TG T X R
M, 2ERAH G L (P<C0. 05) , H A e i 0 577 41
Vo BR R i FF TR %) H5 AT T R b SR A, LR 2,

=1 FHaiE/MNEEREEZTL (n=8,2%5,kg)

4591 T 9 A T

e EL PR R 2 2 34,1543, 51 35.10+2. 16
e L ) 2 33.7242.35 34,9442, 61
e L 7 ) k2 33.6043.15 35.9742.98
25 IR 4L 34.21+2.16 35.90+3. 31
RN IR 32.1842. 29 33.6543.41
4 WU %) IR 24 33.43+2.29 36.55+2.13

2.3 mEANBEFRIE
BB KB R S s e S g L,
WIAEHEM 1.2.5.7.9.10.11 HFFH-3.4.6.8 5 KBk

FTREF 20205 1 A% 49 6% 14

WL LR 3,
2.4 MEEBGAENLER

MR DURE £k 5 32 5 LR 236, 30 1 VAR A
TG VA K A Ak SO0 25 7 A R B WAL HEDN 1.2.3 .4,
6.8 S NPT .5 T A SR B SRR . 7 5 S 13 FE T
.9 5 A KR A TR 10,11 5 ¥ & SUEFF 18 F 2L
FFRE, W3 4,
2.5 Fpi A LR R AR AR

25 X B AL /N BRIl A 4 b A 2 o B A
B . W ME AR 2 A AR A0 i 4 £, T A 2 ik e 2 2L
WL AR B BRI T )R X A
Jin 2L 2 1) By s 5 () TR B A L % A 9 B D i g L &
T E . B2 O IR 5 2 ) IR M B AIE L L&
FEAH B —EBRENREB L SH5E. WE 6
HAPAREHAL HEEZERKIBR FRA R L,
A7 245 3 22 ISk B /NGt 266 R )2 TE iR A, WL 1A
1.2,

xR2 NRFEERENEELE (n=8,v+5,CFU/g)

21 51 J 2R v W kT v WL AT LR FT
e LT ) 2 34.37416.17 15.22+6.95 7.1320. 27 7.0740.19
e e ) 2 39.61+14.97 25.26+9. 60 7.10+0.17 7.21+0.24
e L 7 R 61.37+11.00 36.37+11.91 7.144+0.19 7.124+0. 20
%5 % B 32.41+8.38 69.36+9.48 6.9240.15 7.1040. 23
TN A 111. 76423, 35° 47.03+15. 16° 7.224+0.31 6.92+0.12
4 WU X R 2 6.41+4. 83" 0.2140.12° 7.2240.17 7.360.07

"P<0. 05, S AR P LR AL AR

®3 EBEERRUENEENEARSREZZLBER

ETRE B3 K JEAR Bt FUE 3 B /T /1 B E2RE 1)
1 25 ) B 2 mm [] Lo [ A AR FL LES i W TRlE] i FFAk I ASHL )
2 75 % A 3 mm [ B L) 37 1 BTRlE] i BT 3R ASHL I
3 e L v 7R 2 <1 mm J=RIN o 5 AiB W TR ik Rk [ViRs ASHL )
4 W W AP 77 2 2 2 mm [] Lo [ NELAFL 5 AW TR i BRAR [ViRs ASHL
5 WX A <1 mm R REE 3% 137 W I i ST [5Rs AN
6 g 5 79 a2 6 mm [F] . [ araf BANL EES % Wl I i Rk FH P AN
7 4 WU X R 2 <1 mm [EN B WRBANE B BTAlE] ik LiR/N FH P FL )
8 4 XX R 2R 9 mm NS EL LES B W TRIE] i BRAR FH P ASHL
9 4 WU HR 20 4 mm [ B L) ANiEY rAlE] i FFBRAR FF P A5
10 4 WU JR 20 4 mm [ i, L) A& TAlE] i FFVERBR + FL)
11 4 UL X B2 4 mm A 5 3% 1 BTAlE] i FFVBRAR + AL
Fz4 EERTENEENELLEELER

TiH 1 2 3 4 5 6 7 8 9 10 11

ES S AP IRL M PR BRMACR A s X AL MR AL A OUB BRAL A RUBER IRAL A SUBCRT L A XUBE X IRAL 40Ul X B

WLEz + + + + + + +

WA e + + + + + + + + +

L A + + + — — — + — — — —

TP - — - - - — + — — — -

ik + + + - - + + + + + +




FTREF2020F 1 A% 49 5% 189 21

R4 EERRENEENELEESR

T H 1 2 3 4 5 6 7 8 9 10 11

ESU ZEXMMAL ARG SRR SRR SRR AL R G U IR USSR XU A XU B WU A

24 + + + + - + + + + - -
o i ¢ + + + - - + + + + + -
Bk + + + + + + + + + - -
HEME + - + + - + + + + + +
LR - + - - + + + + + - -
Lk + + + + + + + + + - -
LT S + + + - - - - -

N - - - - + - - - + - -
B + + + + + + + + + - -
R - - + - - - - - - - -
RHER - - - - - - - - - -
Bk - - - - - - + - - - -
S S + + + + + + + + + + +
CEL - -

g . e
HE XTI F . 4 BB 6 HR A
H2  NREHAAFEY S (HE &, <100)




22

3 W

N AR 1 B 38 v 2 R G RUE B B R s 1< 10
A T R RN B T R R Y Th RE Rk BT L g
T B RE R 5 R E VE A R LB 25 O A s R e L R
AR R | A R 2R I Y LR A T L Il
PRSI 565 41k 552 W] 38 8 90 Y P T TR RE R A 00 B VR M
BRI 7= A DT R ARR 168 £k £ 3 o 6P P9 B 3R Il AE
1) 2 A S5 1 T e I R ) B L B 3 R o R0 A A A
TR BAIT A — ERCRYY . I R B 5k
AN AN e SRR = SR AW N R A R e
Al 0 T, DR O i 3 R 5 A O 4 2F T B KR Ak Y
KA B AR B A LA S T A e 4 F 4
I s 2 B — 5 1 G g8 B AR S g B RROL AR AR AE A
[F) R 3 %) i T R 2 A 3 o R Y AR LA 7 g 1 T R
AR — Rl B A T 5 e A BRI A O i i
Ji7p T8 T HE AU YT, BB A5 TETH AL R S0 L0 I R G M i
Jo S PIR INIR T R IR 4 1Y i3 R .

g EL Ky v T BB TR R L T RN A AT A S A g 1
F o e 8 410 6 I 1B A 3 TR A T s 1 O B R R T
A U H Xt K M AT T A P R A L 92 6 e B
X Z2 Bl sl W 0% i 3 TR RE A AR G i R VR T O
X0 B4 R YE 5 16 9T AR I T AR R A 5 g K
22 HO T A TE S ) S b O B B S R L R T 2
T ) % A LR R S R S AU U 25 W L 7R IR VS N
SEPE R AL RE S B 25 30 H .

FLERAT B BB AT B A o B 38 P B 0 g5 2R
S 36 v AT A% 2H R AT B L LR AT A A LA
Z R LG F 2 L (P <C0. 05) , UF B i il ) 5 7E /N B
TR PN I AR 5% ) LA L R AT TR M LI T TR ol 3 19 g5 2E TR
HEAE, BEEEAR P R AR A ERE AT E BRI T
N IR, 5 a5 (0 B A 42 30T L (0 3 & T 4 U X
HECA L E i L ) RT3 B S B0 B G . R
25 24 i f) 7 o) B R EL R AR BT R R AR S SR L
W /IS B 38 A2 /0N BR 1D B f 928 Tk B 0 T A 8RS
R 7 P P R N B L X T R 5 AR K
A A T8 B 0 R B AR T R ) BT TR AR A R
SIZ I IE B 24 3 ) 37 A R S REE — o R E LA
T AERE I ECE X F g/ NR I E R R 3 —E 1
W VER 5 8 ) BB AT T L R TR BT T R
AHAL.

BARIZ S B 0% R e il N T 3h W W G B R R
T R S R S HE S AN R
B 4 20 B v B B B AL SUEE R e Tk el AR
T T 2 B P A 5 D A AT /D B B TR Kk
AR L A 2 ER T A 1 R R A i 5 3
/N BRAK N [ 20 2% A 0 s o AT s 8 i — 20 B
TRV,

FTREF 20205 1 A% 49 6% 14

S % 3k

(1] E&F.EH SR Pl ik ny o ae & ok Rewi )] &
WOl 23, 2018,24(12) 1 21-25.

(2] SR, & Em  FRERER. o vl KX 98 2 25 2 20
Jfl Bel-7402/ ADM 3% 58 F T 245 P2 me [ J . vh
AFT A L2019,35(1) :48-52.

(3] JHAEAK. 208 %) H e o IR 98 HepG2 40 g 14
FE AT VER WS D], R . g B R K 2,
2017.

(4] 3R ARLANI, £, 55 B0 5% o 40 B S
HEAHBIRT 20050 ] RE 5 e T,
2017,40(3) :33-37.

(5] FE&W. FIA . X E . 4. 000 BT 68 RE 00 30 5 05
PE R R PA R R 9T [T ). B S 4 B2, 2016,5
(2):86-89.

(6] Mpbede, B, 3, % ZEHUE K AMPs17
B A% 3R S5 0F 1 O A B B0 5 TR I 1 A
(] E A T 2252019, 39(4) : 24-31.

(7] EUKK BRut, 52 SCHE, 55, 24 3 ) 7% 5 Wi 4 i
FAR AT [T, 5% B B2 27 B 4 4k, 2016, 41
(1):60-62.

[8] HEvkK . Bhit, Jor 8, 55, 259 X F g4 A K
RE R D RE By 52w L) . BE 2 3 W B
2015,32(12):1365-1367.

[9] TOMASELLO G,BELLAVIA M,PALUMBO
V D, et al. From gut microflora imbalance to
mycobacteria infection: is there a relationship
with chronic intestinal inflammatory diseases?
[J7]. Ann Ttal Chir,2011,82(5):361-368.

[10] EM, BRI AR5 5. i ey 5 A e85
o i BIF 5 E e (1], IR R 2%, 2018, 47 (18):
2487-2489,

L1110 koK A, e 5t 97 14 25 W R F8 3% i 18 T R 1Y) 722
PREFAELD ], WAL BE 25 ,2018.,40(7) 1 1054-1057.

(127 a3, R #k B, 5% K 3, %5, B 38 1 5 0 IR W
[J]. KHEEEZS,2019.47(6) :667-672.

[13] RAYGAN F, OSTADMOHAMMADI V, ASEMI
Z. The effects of probiotic and selenium co-supple-
mentation on mental health parameters and meta-
bolic profiles in type 2 diabetic patients with coro-
nary heart disease: a randomized, double-blind,
placebo-controlled trial [ J]. Clin Nutr, 2019, 38
(4):1594-1598.

(147 e, B vEfm 2 8 I B R R AL S A
K B w RS RE I F5E LD 1. 77N ./ R R
K2,2018.

(15 Atk . JHE 1k 28 35 i 38 TR B 20 O %% 56 28 1)



28

proves repeated restraint stress-induced depres-
sion-like behavior in mice by ameliorating neu-
ronal apoptosis via regulating GLP-1R/AKT
signaling pathway [ J ]. Neurosci Lett, 2018,
676:19-26.

[13] LIU H,ZHOU J,GU L,et al. The change of
HCNI1/HCN2 mRNA expression in peripheral
nerve after chronic constriction injury induced
neuropathy followed by pulsed electromagnetic
field therapy[J]. Oncotarget,2016,8(1):1110.

[14] QIN T,FANG F,SONG M, et al. Umbellifer-
one reverses depression-like behavior in chronic
unpredictable mild stress-induced rats by atten-
uating neuronal apoptosis via regulating
ROCK/Akt pathway [ J ]. Behav Brain Res,
2017,317.147-156.

[15] CZARNY P, WIGNER P, GALECKI P, et al.
The interplay between inflammation, oxidative
stress, DNA damage, DNA repair and mito-
chondrial dysfunction in depression[]J]. Prog
Neuropsychopharmacol Biol Psychiatry, 2018,
80(Pt C):309-321.

[16] EHRLICH K B,ROSS K M,CHEN E,et al. Tes-
ting the biological embedding hypothesis: Is early
life adversity associated with a later proinflamma-
tory phenotype? []]. Dev Psychopathol, 2016, 28
(4pt2) :1273-1283.

[17] HUI C W,ST-PIERRE M K,DETUNCQ J,et
al. Nonfunctional mutant Wrn protein leads to
neurological deficits,neuronal stress, microglial
alteration, and immune imbalance in a mouse
model of Werner syndrome [ ] ]. Brain Behav
Immun,2018,73:450-469.

FTREF 20205 1 A% 49 6% 14

[18] WONG M L,INSERRA A,LEWIS M D,et al.
Inflammasome signaling affects anxiety- and
depressive-like behavior and gut microbiome
composition[ J]. Mol Psychiatry, 2016, 21(6)
797-805.

[19] ALLISON D J,DITOR D S. The common in-
flammatory etiology of depression and cogni-
tive impairment; a therapeutic target [ ] ]. ]
Neuroinflammation,2014,11:151.

[20] XU&HE, i, E R S5 8 A R 75 X 40 AR E R
SUMABEEFT S & NLRP3 R AE/NMEER L] ].
i R 2 R ), 2017, 31(5) 1 60-65.

[21] RUBARTELLI A. Redox control of NLRP3 in-
flammasome activation in health and disease
[J7.] Leukoc Biol,2012,92(5):951-958

[22] SAHIN OZKARTAL C, TUZUN E,ISMAIL
KUCUKALI C, et al

effects of agmatine and NOS inhibitors in chro-

Antidepressant-like

nic unpredictable mild stress model of depres-
sion in rats: The involvement of NLRP inflam-
masomes| J |. Brain Res,2019,10:146438.

[23] XIE Q,SHEN W W,ZHONG J,et al. Lipopo-
lysaccharide/adenosine triphosphate induces IL-
1B and 11.-18 secretion through the NLLRP3 inflam-
masome in RAW 264, 7 murine macrophage cells
[J]. Int ] Mol Med.2014,34(1) :341-349.

[24] LAMBUK L,JAFRI A J,ARFUZIR N N. Neu-
roprotective effect of magnesium acetyltaurate

against nmda-induced excitotoxicity in rat reti-

na[ J]. Neurotox Res,2017,31(1).:31-45,

(R B 11:2019-03-20 &[] H 11 :2019-06-04)

CLE3E5E 22 10
BrLT . ffg B4 T B s 2% 2% &5, 2017, 35(7) : 816-
817.

[16] et PNELE , oK 2 1% , 5. i 38 A A 5 T 3 ok oks
FERE Ak S REAIL I AF 55 i SR (T ). b [ 3y ik il Ak 2
#,2018,26(5):531-535.

[17] Emnl R, 48, %. 3 X UL T BB IL
EF LAY A R[] ]. EKBEA,2017,46
(10):1392-1394.

(18] B R, WAL, Wk, 5. 0 BH BT o IR X /N B 4 v
07 % R T LR AR A T ROR R LT ). AT

TR CHRPB R, 2018, 36 (5): 631~
636.

(1970 A28 R by ATk I, 5. 6 W1 BT 3 IR S H A7 3
WA e LT ] R RE, 2018, 29 (17) .
11-17.

[20] FB3Ci% . e, B &, 5. I 15 09 28 1% 37 e il e f
JUROXF FE s XS T7 AL ST [T ). SRR VL B B
2017,60(18):154-156

(W B 81:2019-03-18 &[] H 11 :2019-06-02)



