HERASRREHIIRKIER
MEE, R, FI%, WA, WIEFANPELKE, 2 730000

WE: B SR HEAEARBHWGERNSSREER . T3k 96 LR PR EL ML RAW264.7 3255, BA MmN
1 mg-L™' A% 2 #5(LPS), &-%X#HHm oA imA 10, 20, 40 mg L' H¥EKEZZFTRN LB LM, 2 h BHMmA LPS
1 mg-L7" 3%, % NO. IL-1B. PGE,#94 %, Wistar X £, 90 X, Fidnyh 941, a4, AW (At @as§4
K 0.01 mL-g™, HHEKMREL T HEKRNZ 095 gkg!, ENARKMHALFTHENERNLEH 095 gkg™,

B 1k, £8EFLY%5d, AALSHE 1h, hEGMI, ZUXRALBKIES | mgkg 4KHE LPS, 44 &M%
A, FOMESNFETABBK, MEITIREE 5 mgke WA TMEEHERNL S, 6 hERAMFAIRIK L, K
PR & 2 BT B e & TNF-a, IL-6, IL-10 8948, SR 5 LPS A4k, 40mg L' o, H3EZF4, San
A B RS A (JTZB006. JTZBO18. JTZB059. JTZB060. JTZB063)E " fm i RAW264.7 4-3s45 NO. PGE,. IL-1B #54
¥ B FHAK(P<0.05 & P<0.01); 5 B — 2K JZ(40 mg-L )4 H 32 F 201645, ITZB006. JTZB060 41 E 7% 21 i RAW264.7
4okt PGE, #9452 8 ¥ HIK(P<0.05), SEAMkE, M Ba, H3EKAZGE. 3 2704 BKBHAITZB006,

JTZB060. JTZB063)k R4 E do b & tmfee 3 3 A da 7k F TNF-a. IL-6 #9423 2 F MK, IL-10 #9438 %I+ 5(P<0.05
K P<0.01); LHHFEKAURLILE, JTZB006. JTZB060, JTZB063 41 IL-10 ¢4 & % % 71 5 (P<0.05 & P<0.01), i 3
FHE A A B RS HOTZB006. JTZB060. JTZB063)*4 LPS #5345 X AL A B A RN B AR A 40 K AE A

KHEIR: HE; AARKMY; RE; RAW264.7; KR

FESES: R965.2 XEkFRETE: A MEHS: 1007-7693(2018)05-0633-05

DOI: 10.13748/j.cnki.issn1007-7693.2018.05.003
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Anti-inflammatory Effect in the Metabolites of Endophytes from Glycyrrhiza Uralensis

YANG Zhijun, DENG Yi*, MAN Qiong, YANG Xiujuan, YANG Yanze(Gansu University of Traditional Chinese
Medicine, Lanzhou 730000, China)

ABSTRACT: OBJECTIVE To study anti-inflammatory effect of the metabolites of endophytes isolated from Glycyrrhiza
uralensis in vivo and in vitro. METHODS RAW264.7 cells were inoculated onto a 96-well plate. The model group was added
with 1 mg-L™"' LPS for culture, and each test drug group was added with Glycyrrhiza water extracts or the fermentation products
of endophytes (10, 20, 40 mg-Lfl) for 2 h of treatment, then LPS (1 mg-L™") was added for stimulation. The content of nitric
oxide (NO), Interleukin-1f (IL-1B) and Prostaglandin E, (PGE,) were measured. Ninety Wistar rats were randomly divided into 9
groups, and each group was given the corresponding drug by gavage administration once per day for 5 d. Except the blank group,
the other groups were intravenously injected with LPS (1 mg-kg™") to establish an acute pneumonia model, while the blank group
was injected with the same volume of normal saline. After 6 h, blood was collected from rat femoral artery to detect peripheral
white blood cell counts and the contents of serum TNF-a, IL-6 and IL-10. RESULTS Compared with LPS model group, when
the mass concentration was maintained at 40 mg-L™', the contents of NO, PGE, and IL-1p were significantly reduced in
extractum Glycyrrhiza group and endophytes fermentation products groups(JTZB006, JTZB018, JTZB059, JTZBO060,
JTZB063)(P<0.05 or P<0.01). The contents of PGE, in JTZB006, JTZB060 were significantly lower than those of extractum
Glycyrrhiza group at 40 mg-L™'. Compared with model group, the white blood cell counts and the contents of TNF-a and IL-6
were significantly reduced in positive control group, Glycyrrhiza water decoction group, 3 groups of the fermentation products of
endophytes. The contents of IL-10 in JTZB006, JTZB060 and JTZB063 significantly higher than those of Glycyrrhiza water
decoction group in rat serum (P<0.05 or P<0.01). CONCLUSION JTZB006, JTZB060 and JTZB063 have anti-inflammatory
effects in LPS induced inflammatory model.

KEY WORDS: Glycyrrhiza uralensis; the metabolites of endophytes; anti-inflammatory; RAW264.7; rats
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EPFL A R, P AR B AL AR AR ]
BE B 515 E AR 25 B4R P, HROKIR Y
J 2 R U ¥ — PR AR Y, (AN
AT RIS A HGE . B, AR
X B P A T AR A N AN AR R AT A
1w

1.1 ¥

SPF 4t Wistar K, Q3&V, KBEQ200+
20)g, FHHIRHERZ R st o, &
ES: SCXK(H)2015-0002. HH#EAE. ok, m
PR rE R .

1.2 {¢#

DHP-927 FE IR A8 (il —ER A
AR AT MCO-18ATC(UV) CO, ¥ 7 f(H A=
FEAF]; Motic220A 765 B W B (HigHE R X
P PR A F)s MODEL680-B bR (35 [E A SR A 7).
1.3 25 55

/NEL RAW264.7 B A% B 41 B bk () 5 -
KG240, mmdlEAEMRBHREGIRAR): KZ
BE(LPS, 2% [H Sigma); fifi 2[5 (FBS, 2% E Hyclone
AT, L5 NWL0509)— & 4k Z(NO)R A & (dit
51 20150308, FERUEMAEY TREGIRA: AN
FR-1B(IL-1B). HIFIIRE Ex(PGEy). /13 -6(IL-6)
ELISA %) & (it 5 73 724 201505, 201504 .
201601, EHilgEFMAEMFRHARAR): MR
A -F-a(TNF-a) 41 %-10(IL-10) ELISA {5 &
(52354 R160506-102a+ R160506-121a, Jiki#
BAEIRH A BRA F]); HhZE KA (B 24 5 B 25 A
HHERAF, #t5: 1608206).

2 Hik
2.1 HHREA A AR H %

AR 1 SRR R B A A, AT
WILAFEE, BEEWLRYIP gL 8 M=
WA HITZB006. JTZB014. JTZB018. JTZB043.
JTZB059. JTZB060. JTZB062. JTZB063). 44}
T Y% E, JTZB006. JTZB014, JTZBO18 Ky
EYG M E Bacillus atrophaeus, JTZB043 N
W B CF A T Bacillus mojavensis, JTZB059 .
JTZB060 M i B 2F # ¥ B  Bacillus subtilis ,
JTZB062 N EBER T LM W H g (4 A 3K &
Aerococcus viridans, JTZB063 NZRiGH DR F I
FFH# Bacillus sonorensis. ¥4 300 mL & 5= R 71557
B35 500 mL #EE A, 121 “CKE 20 min,
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TEXN AL TAE & b B B Rl R Bk 0E £h 1) H 5
AR 10 38, B AT K S R R G IR
76 25 “C. 200 rrmin"' &1 FEERRIR REERE 7 4 d,
ITVEJSTE 4 °C. 3000 rmin”! &4 F .0 15 min,
BRI, 60 CHET-&HA, WM RIS 218
IKFERE S T RN BT 2R 5. PR AT 28 R E0 I
VT 1R H BE P A B R R R FH 7 10% FBS 1
1640 BRI AR, /> BIBCA 10, 20, 40 mg' L™
BN

22 HEKEER. BES &

WRREE SRR R LR, s VE R,
I, BOEEH S 10 5 &K, R 50 min, &
Y€, FIN 8 fEEK, FIE 40 min, TIE, K2 K
VEWL AT, ARG NS RZ5H 1 gmL ™ (IR
W, mEKE, <4 CHEERiEF, AT Rupis
RIS Bl A5 0 H K IRRKRE, 60 CIEIRE =S
TR h T 12 h BHE, HHEKRBTREA g
BEMSTEL 25, B LRBFEHS 10% FBS
[¥] 1640 5537 L%, 73 5 Fd B A% 10,20, 40 mg- L™
HRKRBIRE, H TR .

2.3 RSN RS
2.3.1 RAW264.7 4l A7 35 R MTT )P B
TP HAE K HANG BE /N B RAW264.7 EVEANAD, fik
EAREL, F& 10% FBS B 1640 5% 9% 5 Bl
1X10°mL™" (B gi L 230, BRhT 96 FLE TR,
4L 100 pL, FEFRFATEFE 24 h, FHEILRE TR
AN IR LN 10% FBS [ 1640 3555565557, &%
ZiMZ A BINN 10, 20, 40 mg L™ HBKIZ R
BRHENEEREY, B4 2 h, HA
1 mg-L™ ] LPS. &Rk E 4 NEFL, k8%
24 ho FALIIA 20 pL PU F AR 20 (MTT) 1 A8 22
HAKEWORE 5 gL', pH 7.4), ¥3# 4 h, I
FW, FALFE I Z R (DMSO0) 150 uL ¥
fitt, KFHRY 5 min, EH B0V, FBEFRAL
FEVEK 492 nm ABWIEWOCIE (A4), TG MAE S
e QAR (%)=A smm/A =am X 100%.
2.3.2 X LPS 5% RAW264.7 41544 NO.
IL-1B+ PGE, & B A #4596 5% M 1 X 10%mL™
1) RAW264.7 L2008, M T 96 Lk, &L
100 pL, 3GFEBMMGEE. AR S EXT
HELHAN N 1640 55 7R 3685 9%, BRI 1 mg- L™
LPS #:7%; HERBEHENERENREY 8 4okl
BN 10, 20, 40 mg L™ HH KR BIR B s £
hE AR 252 2018 4E 5 55 35 555 5 ]




AR, FALHE 2 h, TR 1 mg-L™' () LPS %
Bi9t. 24 h J5, W RIEW, iR s v vl A
I NO. IL-1B. PGE, HI& &
2.4 Xt LPS B abkfim 4 K &k T wife

90 - SPF % Wistar KRFENL> A 9 4, Bi=
FZ. AL, BHMEXT IR, H KA. W
A B AR 5 H (RSN R AR ), T4 10
Ho g, BRI, FHEXRAYS AR
K 0.01 mL-g', HEKBRAL T H HKITR
0.95g-kg™', HWNAERMMHAL T HENAER KR
BEHE TR K 0.95 gkg™', FH 1K, %S5 d.
KIRGZiE 1 h, BEAHAN, FHKRZ
1 mg-kg™ TR B EF IS LPS, 4 Skt &
R, 25 (VRS R AR AR K, B R 4%
5mgkg ' PRREMEES IR, 6 h J5, H
10% 7K £ S X K B E AT ME Jes v S8 PR I (7 &2
0.003 mL-g "), JBREA 545 K BT BMAL [ 5, e 6 3
B E R KM, Brat, 4 i H ARSI A R e
AR E. HEUD, #E 1 h, 3000 rrmin” B
10 min, ELISA y5EA& W if3% * TNF-o. IL-6+ IL-10
ME .
2.5 GiitsEabE

KHI SPSS 19.0 G vt # kAT 70 47, SEES HdE
PAX +s &, RHJTZESITREEGR. T2
FEiE, PEPIELECR A LSD K3 5 ZE AT, R
F Tamhance’s T2 £:56, P<0.05 RrZERA G 1T F
3 #R
3.0 XTEVEA RAW264.7 1715 5 1K) 520

52 AR, REIRE N 10, 20, 40 mg- L™
ML MBS R LR EEZER, RPZIR
TR 3 NIRRT, TCHRA e EENE, Pl
10, 20, 40 mg-L™" 1E AT — B4R SN R B 78 1
BYiE, SRIE 1.
3.2 BAZWIXE LPS 75 F 1 RAW264.7 53k JAE
FSERiA

Has gy, A4 NO. PGE,. IL-1p Y
HREETEP<0.01). SHAALE, 10 mg L™
i, HEIREBE4. JTZB063 M NO & &K
JTZB060 41f] NO. PGE, & & i 3 (%K (P<0.05);
20 mg-L™' i, JTZB006 4 NO. PGE,. IL-1p HI %
R E R, HRSHAAD BB S EFAK
(P<0.05 5% P<0.01); 40 mg-L™' I}, HEEEH, 5
R EBAR R 2452 2018 4E 5 HEE 35 555 5 1

AN A A 4L(JTZB006. JTZB018. JTZB059.
JTZB060. JTZB063)NO. PGE,. IL-1p K& &
& % B& K (P<0.05 B P<0.01). 5 [F — K E
(40 mg- L™ H HIR B 4L #, JTZB006. JTZB060
H PGE, & & i & FFIL(P<0.05). 2R IE 1.
3.3 X LPS EUaMEN 2 K R - 1gs R
330 SEARRAMNEIMAMBEENER 554
YL, RS ZH KRR AN A I 40 e A L R
(P<0.01); HRIRIZLLE, BHMEXTHRZ. H F KR
Wi, 3 41(JTZB006. JTZB060. JTZB063) 4
ol A N =R U 9
(P<0.01); JTZBO18. JTZBO059 £ K §s (A 41 i % &=
B e T H EKAR 4L (P<0.05). 53R ILE 2.
3.3.2 N JIH SRR ARY KRR 28 i AH 9% IR 1 R 1 R
AR A, BEAARKRIMES TNF-a. 1L-6
()& B T, TIL-10 [ & 5 3 PR R(P<0.01);
SRR e, PHPEX IR, HEOKERYL. 34
A B AR 41(0TZB006 . JTZB060. JTZB063)
K RIME A TNF-0. IL-6 )5 51 8 2 F4AK, TL-10
[ & B 5 T (P<0.05 BX P<0.01); 5H & /KA
WAL, TTZB006. JTZB060. JTZB063 4H IL-10
)5 & 32 3 T 5 (P<0.05 5% P<0.01). Z5 3L 3.
4 g

RE AR L 0™ A 1R — Tl 7 2080 S5
B LE 1 A A B AR AR D B ARE R T, LPS
SR 5 A i 7 A K B 8 TR R S OE A I
gl — RARRE N . AW IR LML LPS
SN E VAN RAW264.7 FE A7 40 48 fE A,
RN AE WA RSN RAER . B
M52 B/ LPS HIFEET , 75 524 NO A AlBE(INOS)
KEEM, NO W RKESR, FHFm, RifEEn
Y ffd 7= 4= PGEs+ TNF-a Fl IL-1B %5 48RE Rl Fl %
FEA R, IR SR SO INOS, R HEAL A4 ™= A= 5
Z I NO, INE AN .. 7F LPS FfliFE ST,
WEALEG-2 K2 A, AL A VYR = 42 PGE,,
PGE, "] 522Uk 1 =0 55 SORE A RS W [RIVE
TRAES NO PRI SEECR AV TE, IR 90E [
JSET . I A A S A R TL- 1B B B
R, TL-1P A& 2RE S N MR RA 2 —, FFReit
— B EMIFE T RIEMGEN K+ TNF-o 1) & BB
T IR 90 I

MTT ZRER, WEHN 10, 20, 40 mgL
Z5, RYZRAAEIX 3 DNIRERS, TCH R H
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*1

T E "% 20 RAW264.7 776 £ Kb RIEHFHZH(n=4, Xts)

Tab.1 Effects on the macrophages survival rate and the secretion of inflammatory factors in RAW264.7 cell(n=4, x £5)

253 W E/mg- L S HLATTE 22/ % NO/pmol-L™ PGE,/pg-mL"™" IL-1B/pg-mL™"
Sk - 100 15.60+1.31 86.24+9.25 8.05+0.45
AR 1 95.8 89.53+8.02" 420.85+57.85" 35.24+5.77"
HEREA 10 94.2 76.21+5.67% 395.44+54.17 31.36+7.73
20 90.9 64.38+5.317 346.87+63.47 26.50+9.29
40 923 55.29+5.59%) 286.79+62.85% 19.68+5.56”
JTZB006 10 96.8 80.45+5.84 354.79+36.77 28.14+4.79
20 94.9 75.82+4.87% Y 289.04+39.78% 25.3245.527
40 94.5 65.87+4.99% 214.39+41.33%9 22.08+6.297
JTZBO14 10 943 82.56+6.43 397.21+55.36 30.25+7.73
20 92.1 80.77+7.46" 368.82+62.78 32.19+8.03
40 96.2 85.42+6.69 337.61£54.22 38.56+7.97%
JTZBO18 10 96.6 78.53+6.20 347.23+58.56 26.59+6.65
20 95.5 75.40+4.269 Y 304.89+56.07% 25.37+5.99
40 95.3 62.34+5.02% 273.16+58.09° 20.99+5.12%
JTZB043 10 97.5 86.45+9.16 398.46+71.28 32.75+6.35
20 97.1 80.33+7.21% 415.32+42.06 30.28+7.67
40 93.6 84.25+9.69" 438.05+72.79% 30.89+8.66
JTZB059 10 98.5 81.54+6.27 384.20+66.68 27.09+6.04
20 96.9 73.42+6.58% 340.72+64.50 24.52+5.61%
40 97.4 62.47+5.52% 267.54+51.32% 20.17+6.32%
JTZB060 10 95.3 77.38+5.827 297.32+53.407 Y 31.08+4.80
20 94.7 65.49+6.15> 246.17+59.57% 27.1246.31
40 93.1 58.75+4.89°) 192.49+33.73% 9 22.55+5.25%
JTZB062 10 94.0 80.58+8.54 385.24+63.61 29.46+8.01
20 923 72.46+9.03% 400.16+59.81 31.52+8.05
40 91.2 70.28+5.49% % 420.78+61.16" 33.94+7.53%
JTZB063 10 95.3 76.54+4.97% 415.26+54.53 28.04+5.88
20 94.5 65.48+6.83" 356.27+66.30 24.37+7.17
40 923 61.74+4.48% 268.22+49.19% 19.22+6.96%

T S5 A, VP<0.01; SHIEAILE, PP<0.05, YP<0.01: 5B ERE G HEREA L, YP<0.05, YP<0.01.
Note: Compared with blank group, "P<0.01; compared with model group, ?P<0.05, *P<0.01; compared with the same concentration groups of extractum
Glyeyrrhiza, YP<0.05, >P<0.01.

E-)

B AR HNE A SR B (n=10, Xts)

Tab. 2 Peripheral white blood cell counts of rats in each

group(n=10, x=*s)

=3

B2 R R R A K E T 2B (=10, X*s)

Tab. 3 The contents of inflammation-associated factors in

serum of rats(n=10, X *s)

41 il /g kg WBC/x10°-L™ 41 ) TNF-a/pg'mL™"  TL-6/pg'mL™"  IL-10/pg-mL™"
FHA - 8.56+1.29 T HA 120.05+40.17  185.32423.67 885.76+62.56
B4 0.005 15.50+£2.17" B2 318.20£54.00"  364.12+34.61"  430.52+65.93"
IO 2k %o 261 0.95 9.42+1.77? IoH 4 %o i 2 175.44+38.49%  228.65+34.00Y  725.09+79.14%
B K BT AL 0.95 10.97+1.172 HHEOKHRA  230.96£33.69”  270.57£37.81Y  596.78+66.81°)
ITZB006 0.95 9.8741.479 JTZB006 222.48+34.927  273.41%4123Y  711.34260.627
JTZBO1S 0.95 13,654,487 JTZB018 280.65+45.69Y  315.20+50.78  489.35+84.10%
ITZB059 0.95 13,1742 46" JTZB059 208.42+48.40°  338.45+49.06"  509.59+90.51%
1TZB060 0.95 95941 79 JTZB060 207.35£36.697  246.52+46.44%  724.90+82.96
1TZB063 005 12055206 JTZB063 211.90£51.90%  294.64+44.85”  699.72+90.76”

¥ 5 AAE, VP<0.01; 5B,
WA R, YP<0.05,

Dp<0.01; SHH KR

Note: Compared with blank group, "P<0.01; compared with model group,
PP<0.01; compared with Glycyrrhiza water decoction group, ¥P<0.05.
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e 5AEA4kE, "P<0.01; SEAA L, PP<0.05, YP<0.01;
SHRUKRRALE, YP<0.05, YP<0.01,
Note: Compared with blank group, "P<0.01; compared with model group,
2p<0.05, 'P<0.01; compared with Glycyrrhiza water decoction group,
9p<0.05, >P<0.01.
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FEE M. DU, A IX 3 AN E IR AR AR T
I, &2 2 MM A7 05 2 5 2 4t e 2 35 1%
R E. SHALHE, 40 mg L™ HHR
B S HAN AR AITZB006. JTZBO13,
JTZB059.JTZB060.JTZB063) 5 Wi 4 i RAW264.7
53 UA NO. PGE,. IL-1P & & I 3 [£ K (P<0.05
8 P<0.01), RUHRIKBBIZE & 5 HNEFR
WY EARIN T RAEA, fEEE R RAW264.7
H RAAE T NO+ PGE,. IL-1B.

HEREAHENERS . SR IE%2Y), FHTE
JTAME . AT IR 2 2 5. LPS AN B R
(1) EEE A o AR A LPS 55 K B St i
R, R0 Bk BRI R AR S HH BN
A B AR 2 i 2 BT R BRI TR

SR 2 R LB L KRR A 4R AL
e R, RS N AR EAER, T
B9 M MM AE JORER KL X IR . RN, S
(1) I 78 PN 32 400 o R B A 4 A R TR 2 R A% 1 A
F-o TNF-o0 3 2 f S0 [ SR A% - B W 4 i 53wl 72 2
RAE NI, TNF-a KEBG, B0OE 20E 4 i R
R ERAES I, FAER T IS N A M, {2k
Kb 737 RaE, IS N R AR A2, 2
IR T K 98 M A B R T (0 72 AR, T A B A
T B RREBEATEBIR, 5] &t — &R 51 28 144
Fo PRIk, TNF-o 7K S B i ek g J g A2 F2
FE bR E P IL-6 F B dEAL T M E . &
CRUEL M T G A i A5 22 P G 8 IR G A
Moo RAVE RN, TL-6 & —Ff A 4 4
MR Fo BFFEFRE, IL-6 78 WA % 55 22 B e
JRGL P2 AR JORE S S EEAER, IL-6 5 &
il 4R AR R AEA U0, TL-6 BERTE A B
IS 50 ¢ R B R E IR AR AR, 8 BT AR R R W 25 ) Bt
RITR AR,

LPS JIT 851 28 i A& — Fh 52 4% 1 7 A 12k e 92 1
%, HEZM4R. 2MHHET35, @ RR
MR RGBT, MANRGERRE. KE
. RIERT, PLR RGETIEIEE, IL-10 & E
(1) G IR 1, SO RO, TL-10 1F R H 48 ]
T, AEPH| TNF-o. IL-6 SR &K THFRIE, [F
B TL-10 S 4 fu IR & B (R 4 i) B85, R4 i)
A4 )90 B 40 PR = A 4B B PRl -, TL-10 3 B4 1] B A%
. B A SR AR, Rk, 1L-10 &
FAE TR HUAR RRE S, PR R B A,
B ) A E

R E BN 255 2018 46 5 45 35 B4 5 W)

SR BN, SHEAUA R, PN, H
FOKRIAE . 3 ZH AR AR 4 (JTZB006
JTZB060. JTZB063) K 541 A I H (41 i 25 & & 1fn.
7EH TNF-o. 1L-6 & R EREL, 1L-10 1F&
BRFTEMP<0.05 5 P<0.01), #H 3 HkNAH
(AR A5 M AR TR SR B BT RAEH -

gi b, 3 BRH E N A AR (JTZB006 .
JTZB060. JTZB063)%t LPS -5 K AE kA B A
A B AR BT RAEH .
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