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(3. EHG RLAFER T B TR AT, SHKA 130033)

FE: AT HRIF— M ERUR XD K BB 7R LB B A, AFTRAAMAFIR. APIS0 CHL 434 8 55
16S rDNA #= pheS KB 55 tbxt, s—ar B B 5REKE 69 FLAT R AT B Ak HG20 #ATE R, BT RA T APIRAR A . o id X2 R FK-F
Fa FURABRIEAT, TN EFR HG20 &t 11 - B BRRH-F 69 R RUR M AT KRR K RA006 F1ER . 4 RE9: HG20 HARE R H 3L
A (Lactobacillus plantarum ). Sh¥ 534 R 87, 424 21 d /5, HG20 40K RBRAF PR K d 3.98 cm K Z 1.31 cm (65.52% );
AR ARE 6.61 mL BKE 2.35mL (61.28% ). HAEA 4 LkAR, HMIATE HG20 7T & ik $JE R T IL-158 (38.26% )« TNF-a

(52.58%) KT, RFHAERTF IL-10 £i& (5538%), iKY C REEE (CRP 12.89% ). £EHKEE 1gG (46.07% ) F= IgM (34.29% )
K, L2 LA, ABAHIATE HG20 B AR SRR AR B & 8, s ERRMXT KA G TER, B—MA B s R
FE B A DI AR.
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Abstract: In order to obtain a new strain of lactic acid bacteria with adjuvant therapy of rheumatoid arthritis, morphological observation,
API50 CHL sugar fermentation experiment, 16S rDNA and pheS gene sequence comparison were performed to isolate a strain HG20 from the
surface of cucumber for further identification. The therapeutic effect of the HG20 strain on rheumatoid arthritis model rats induced by type 11
collagen was evaluated according to the indices including the degree of ankle swelling, levels of serum inflammatory factor, and
rheumatoid-related indicators. The results showed that HG20 was identified as a Lactobacillus plantarum strain. Animal experiment results
showed that after 21 days of administration, the ankle circumference of rats in the HG20 group decreased from 3.98 cm to 1.31 cm (by 65.52%),
and the toe volume decreased from 6.61 mL to 2.35 mL (by 61.28%).Compared with the model group, L. plantarum HG20 could significantly
reduce the levels of serum inflammatory cytokines (IL-15 by 38.26%; TNF-a by 52.58%), increase the expression of anti-inflammatory factor
(IL-10 by 55.38%),reduce C-response protein (CRP by 12.89%) and immunoglobulin (IgG by 46.07%; IgM by 34.29%). In summary, L.
plantarum HG20 has adjuvant therapeutic effects on theumatoid arthritis through reducing inflammatory response and regulating autoimmunity.
It is a new probiotic strain with potential application prospects.
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API50 CHL Rk BRI E « IR A 5
PRATE]N APISO CHL %5 iR ARkt FLAF B IR K AL
GRS AT b BRI RS IR a it
B3 A0 B FE O S AT

16S rDNA"FN phes FERE I BN LLRT . SR
i CTAB JA42HUFERZ] DNA, HRPEIE R 751 R sT
X353 it 16S rDNA (27F: 5-AGAGTTTGATC
CTGGCTCAG-3'. 1492R: 5-GGTTACCTTGTTACGA
CTT-3") M pheS (p-F: 5-CCGTGAAGAACTGGAA
CA-3', p-R: 5-CCTAACCCAAAGGCAAAA-3") 5|
W, 47 PCR 4 ¥GFN =97 )5, 18T BLAST ¥43k
3BEPE 16S TDNA F pheS 7415 GenBank [ H1 LA
BRI A 23R4T RO R L o AT, 6 e A B
Pk; BA 16S tDNA Fl pheS J7 1 [FIJEYER T 99% FbnifE
HEATJEFIA2E. FIFH MEGA 5.0 #4EH 1) Neighbor-
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FFHIMRGR B
132 HHELAE B R4 &

WHAAFRARTE MRS A 75 PSS
Je, 1% 3% (V/V) $RF MRS Wik 773694, 37 C
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Fr BiE, KA KIS DR AR DU S, TR
WRE 2 1.0x10° CFU/mML, 4 CIR-AFE. &H.

133 S ataR AR & S
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M. BChBERR: NeE TRREET 0.1
mol/L ZJRFECHIKE A 2 mg/mL 11 B JE, Hi%
L1 () B S IRIER e Ak, T
4 CHRF#AH. BRIHA HG20 ARG EL. A
R BRIk S, Y R R AR S0 uL. 7 d
Jei, [FEREEINAEES 1 U, Inasd gt e B Y A 2
JTEE = K, BRSCT EARIE KR E>2 mm MG
Iho SRR INE, HG20 413 E 2 mL/d #E N 1.0x10°
CFU/mL B AN B, 25221 d, X HERA AN
R HE B A K. SHIRAL . BRI HG20 41
KEIIEFREYOK. LILERE, KHERMEK
SUBSCHT K SRAHKEMEH A 4K
O IEEML, 250 (3000 v/min, 4 C, 15 min), &
B IMIEH . A
1.3.4 oA ALIRATIE

My 1IL-104 IL-18. TNF-a. IgG. IgM. CRP
IR i B U B P R AT

L4 B ST 0Ar

JS2F SPSS 21.0 #t, Hud FHISEEbREE (x+5)
Fon, HRILLECKH K36, * R SRAH R ZE R
B3 (p<0.05), *=*FRGHAIHWEZ RN EE

(p<0.01),

2 RS9
2.1 HAAAFE HG20 th L 2

2.1.1 EHOMEFLEE

Bl 1 kK HG20 RS F L RE

Fig.1 Morphological identification of strain HG20

E: a AR HG20 HABAR A, b ABEK HG20 ¥ 2
KL G5 RMEATBA .

Bimtl 3 AU HG20 Btk T 1& MRS 5575 E
RIZHE3% (37 °C, 7120, MERIE LAWK 1a, HG20
HVR 2R AR, AEEST, R FE. i,
PRI BT R 2 IR 0, D2 iR SR 4 SR
1b, BERREG R EAR, A OB ERIR .
= RGP OLERAMANE . AR 45 R .
SEEIHT FIRGE R, Hk HG20 V12D % e N AT

2.1.2 APIS0 CHL %% 4%

HIH APIS0 CHL /KA &4 A Bkt HG20 Azt
ITH0E . AR WK 1 FR, 14 49 MK &9 KBS
RN AP Eds PEREAT LU AT, 12 iR A e B
ANME (Lactobacillus plantarum)

R 1 HEYILATFE HG20 API50 CHL X FELER
Table 1 Identification of L. plantarum HG20 by AP150 CHL
BAAAY  HG20 BAAAY  HG20
S-HiEEE - ARBULIN -
FrRABDS - Lrt RAT B AkEE -
D-[T 35184 - 2-FRAL-H 4B EREE -
L- 41848 5-TRAA-H ApEEREE -

D-A%4% + ¥ RE-pDra A EH -
D-ARH4E - D-Z 4% -
L-K4& - D-5l#% +
D-fil 423685 1 - D-% 4 +
# A HEERAT + D-#E#% +
D-F-5U4E + D-i4 A +
D-#] &4 + g -
D-RA4E + D-#x = 4% -
D-H A + D-48F 4% +
L- L34 - Vet -
L-R34 - PR -
TFE - AAEBS -
WUES - D-# e = 4% +
HERE + D- L it4E -
D-#+% =45 + D-k 74 -
K + D-35464% -
NEES:S - D-Z 345 -
FAR-D-ibri H R AR - L& 545 -
FA-D-ibh #] HEH - D-F42484% +
N- TBE-F)pE e + L-FT41a4% -
TR +

213 ALK BMESL

B PSR FLATE 16S 1DNA 4115 NCBI &
R FER) 16S tDNA F51#E4T BLAST [A)J5
PELEXS, FHHWBHRGKEMWE 2 i, HERS
KR FLAT B FH SR AT B TRIVR T2 3, 1 31 99% LA E
HT 16S IDNA RGBT, AT E ST
FREG R RGN, JiLER 16S rDNA 741 LLxd it
17X, PRIHAHE FUX Bk HG20 [ pheS FAEAT
TWFRFHILLRT, FWERGEEN (E 3),
Pk HG20 S5 W AN WA X EH L plantarum
DSM20174 FEH 7 AN 100%, 7T A 2 iE
IR o
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66 HG20
661 L- pentosus ATCC 8041 (D79211)
97 100 L. plantarum DSM 20174 (D79210)
L. plantarum DSM 10667 (AJ306297)
L. plantarum ATCC 53295 (AM158249)

|:L. vaccinostercus ATCC 33310 (AB362703)
100 L. suebicus DSM 5007 (AM 113785

)
L. fermentum ATCC 14931 (M58819)

0.01

B 2 BT 165 rDNA FFHIREHIFLATE HG20 ARG LK
Fig.2 Phylogenetic tree of L. plantarum HG20 based on 16S rDNA sequence

100 HG20
100—2 L. plantarum DSM 20174 (AM087714)
—| EL. plantarum DSM 10667 (AM087727)
L. pentosus ATCC 8041 (AM087713)

76

L. pentosus ATCC 53295 (AM159099)
L. fermentum ATCC 14931 (AM087693)
43 L. vaccinostercus ATCC 33310 (AM087750)
L. suebicus DSM 5007 (AM087772)

—_
0.05

E 3 BT pheS FHIRIIEFLATE HG20 RGrEt LR
Fig.3 Phylogenetic tree of L. plantarum HG20 based on pheS sequence

zidy FiRAFEAE . APISO CHL /KA &K
FRs LR P A1 EE X IEE R, bk HG20 %5 E NHEY)
FUFFH (L. plantarum). TS RG22 oA 20E
FARART 2019 4F 11 H 21 HERE T E A1 8557
YR L GO, RIS 5 A: CCTCC NO:
M2019964

22 KRBRKA MK E

7R 2 HEMFLATE HG20 k3T BRJR M 50 5 & K R ER 5515 b B A2
EF0m
Table 2 The effect of L. plantarum HG20 on ankle swelling
of collagenous arthritis rats
BRA T A K/em AR /ML
% 1d SH%21d BHF 1d £5%21d
28 0.87+0.08" 0.90+0.197  1.72£0.05" 1.77+0.317
A 4094016  3.802048 6.89+0.23  6.07+0.33
HG20 3.98+022 131£0307 6612032 2.35£025"
a

205

B 4 xB84A (a). HEEIE (b) FOHG20 4B (o) I FTM
ERHMESETL
Fig.4 Morphological changes of representative hind paws of
animals from the Control (a), model (b), and HG20 (c)
KBRS IKFE B 45 Rk 2 Prow, BERA
e, LA HG20 #EH 21d Ja, KEERSSTIR
KRG 65.52%, ERtAEBFEIT 61.28%, UHIEYIR
FFA HG20 BAT G2 S5 75 5 AR IR 57 R ASEY

4

RERFTIAIR. BAYIRAHARR (B4, X
HRARIE , 5 ASHIE AU 45 B30 3 L FUAF B SBT21711
IR FLAT T LR ot AR S IR D15 A AL K R,
BRI AR R AR Lo

23 mEREEFRMER
3 T H620 M B R AL 3 15 4 K BRI o A A

AL
Table 3 The effect of L. plantarum HG20 on serum
inflammatory factors of collagenous arthritis rats

48%] TNF-a/(pgmL) IL-B8/(pg/mL) IL-10/(pg/mL)
sHHE 41814744 43.49+10.157  70.3243.95"
AR 122.58+£16.09  120.20+13.33 36.98+3.44
HG20  58.13+2.29" 7421£9.79  57.46£7.04"

PG AR 7 W A R SO 28 T A% A
PR 2 R 2 U RS IR 56 48 % 0 3
6], A3k 2R SN A AR R £~ IL-18. TNF-a AL
AT BT, Wbt AR T ACPE BT R, XA
S I JE SN, Ao RN S iR i e 7 7,
KBFFAN T TNF-on IL-18. IL-10 &5 =Fh 53 XE
PRI R IS ERAE FH AU R 7, FFLAT R
HG20 HABEMPIRIERH, AIRIURER ST R K
. TNF-a IL-18 7K°F-% 58.13 pg/mL. 74.21 pg/mL
(p<0.01), &) I} 56955 #L14: FRAR Y TL-10 7K-F-F+ i
55.38%, ARG, PEIRRAERERE

TL-10 S50 4 40 Rl ] FU5 557 2 AH O 280
B AW, FPFLE HG20 L 4 4N
HL R4 TL-18 F11 TNF-a BI7KF, [RIE 34 0 M3 1L-10
(IF=AE, SR VAYT R R AR TV TS 2 A 32 ZE L
TESEHTIR T, A BRER 23 A 1 45 FE AE Hh 2 B,
WE R FLAT W B E N T IL-10, EFFEE T IL-6 A
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TNF-l'”e FREFNFRTEI R S 0615 R
b R T AR RIS R0 TEARBE TR ERATRIL, 2K
PRI 2K SRR ZUAT B HG20 R]REREIELL
BEARAR 537K P AIRE AN TIL-10 74, ISR S
WRIERE. BAIFTAERS Amdeka 5104516
— .

2.4 v 2K ROBAE X FE AR A I

a 15

1eG / (mg/mL)

X HE HG20
b 20
15
)
£
*k
%
5 -
0 H-
Xt A HG20
Cc 25

CRP/ (pg/mL)

Xof i A HG20
& 5 EMFLFE HG20 #RXIARR R X TR AR IS S EEkE
B0 -z M & A7k FaIS2ME
Fig.5 The effect of L. plantarum HG20 on serum

immunoglobulin and CRP of collagenous arthritis rats

HIE 5 Fos, B KRB iehs 1gG. IgM
FICRP B ETFRE (p<0.01), 435likE] 9.42 mg/mL.
14.70 ug/mL. 22.11 pg/mL, # B HEYIFLIFH HG20 J5,
& IgG. IgM A1 CRP FEFRIIEZERE (p<0.01),
43518 5.08 mg/mL. 9.66 pg/mL A1 19.26 pg/mL. it
BRI LA R HG20 X0 2 S5 B2 R A DT AR ALK

BRIV 50RO R F TR R 2 5Lk S
TPENZ 1gG Fl IgM IFRIA BAT 524 13 HIE R,
SEAUIARRIT I 2 50 0 = AL 8B 43 PR CRP K P
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CRP {EN—Fl el A7, JB TRk ik
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TR R — RN . ASHIE TS SRl —20
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REWS T ERRBHERT R R ER BT FEF,
75 R AIBE T 9 IUR BN R 7 AT LA A2 1gG BT
&, 1gG HUATTE B R A 51K — RISRE RIS,
MR ISR R F BTG 1M B Thi 4HA WA
RN F AT 5 IgM A 1] TgG2a Al 1gG2b S )
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(71, B ERB AR IR I 1T DAt B /DN BRI v e it
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