AE L Zi=ERBI RS 5 Bib 5 3SR A B3/ B B BB A TiE HY R i

Bvp e FHRAYT KGR FHZ IFGEME R FIRAE Raar s RSk, a e, bIEREEEE, I 110847;
2L TR RAEMRERE, L 110032)

WE: B FKiT AR T BRI K 3FH A s K ZRAIK(Mycoplasma pneumoniae, MP)R 3 /s &, JAK2/STAT3 4% 5 id %
B, WRAKE DRI Lo de s, ik ¥ 40 R BALB/c D RS A EFE, FA LA Ahm, Bt
#4010 R REFA RSN, A4 3 MR MR EHRAT MP & S, WA AT B MM T A H AT REK 30 mind !,
HGH Td, BHEF T REM, K TUEDEMAER, KMBEm R, FHHEMARBEFES, M54, KA ELISA
SR fo 7 RO 2 4R P IL-6 4%, Western blotting & qPCR #:®] STAT3. JAK2 & & 4= mRNA #) % ik, £5ER MP B §
JE N BRI R R, M X ARG, KM, DEMISH . WA KRS fiF BT IL-6 4 F .
A2 42 STAT3 A= JAK2 #97% & % ik B mRNA 4237 5 (P<0.05), &7 )6 D R4, AR KR REiTH ., oF ik
MR IL-6 42 HEK(P<0.05), HERAEAXRREDANL, BheFPEELZFREFE, SARMLE, B
40, 4440 STAT3. JAK2 % & % mRNA 4% FK(P<0.05), L5 K EBE4E MM A T A ik & MP B e/ S48 £ %,
TR IL-6. JAK2 & STAT3 ¢4 kik, A&7 MP M K424 T 54,
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Effects of Different Extraction Processed Rhei Radix et Rhizoma on Pulmonary Inflammation in Mice
Infected with Mycoplasma Pneumoniae

GAO Chang'?, WU Zhenqi**, LIU Guanghua'®, YU Yan?, TANG Yumei'?, QI Zhaodong'%(/.Liaoning University of
Traditional Chinese Medicine, a.Graduate School, b.School of Basic Medicine, Shenyang 110847, China; 2.Affiliated Hospital of
Liaoning University of Traditional Chinese Medicine, Shenyang 110032, China)

ABSTRACT: OBJECTIVE To explore the effects of external application of Rhei Radix et Rhizoma extracted by different
processes on JAK2/STAT3 signaling pathway in mice infected with Mycoplasma pneumonia(MP), and to investigate the target of
improving pulmonary inflammation in mice. METHODS Forty BALB/c mice were randomly divided into normal group,
model group, raw powder group and ethanol extract group, with 10 mice in each group. Except the normal mice, the other 3
groups were infected with MP by nasal dropping. After the model was established, the corresponding drugs of each group were
applied to the Back-Shu acupoint area of mice for 30 min-d~! for 7 consecutive days. On the 7th day after administration,
pathological sections of lung and skin of mice were observed under light microscopy. Lung histopathological scores and lung
index were calculated. IL-6 content in serum and lung tissue was detected by ELISA. STAT3, JAK2 protein and mRNA
expression were detected by Western blotting and qPCR. RESULTS  After MP infection, the alveolar septum, bronchiolar wall,
inflammatory cell infiltration, lung index, inflammatory pathological score of lung tissue, IL-6 content in serum and lung tissue,
the protein expression and mRNA content of STAT3 and JAK? in lung tissue of mice were all increased(P<0.05). After treatment,
lung index, pathological score of pulmonary inflammation, IL-6 content in serum and lung tissue of mice were decreased
(P<0.05), and the effect of ethanol extraction group was more obvious than that of raw powder group, but there was no
significant difference in serum content. Compared with model group, the contents of STAT3, JAK2 protein and mRNA in ethanol
extract group and raw powder group decreased(P<0.05). CONCLUSION External application of Rhei Radix et Rhizoma
ethanol extract can effectively improve the pulmonary inflammation in mice infected with MP and down-regulate the expression
of IL-6, JAK2 and STAT3, which provides reference for its treatment of MP pneumonia.

KEYWORDS: Mycoplasma pneumoniae; Rhei Radix et Rhizoma; ethanol extraction; JAK2/STAT3; IL-6
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Jiti R 32 JFAKR (Mycoplasma pneumoniae, MP)JZ:
FHULE A DA 0T I S e 1 B UL i
K2z —; 29018 B JLEE A X FRA 1 il 4 = )
10%~40%"21 . fifi 48 32 J5 A& fili & (Mycoplasma
pneumoniae pneumonia , MPP)Z2 & T 245 Hif M 24
WLE, BILH TREIRT, S5l kKR RG:,
it MPP A IE4RANAL . Ao B KRR, FBUR
JURAE S Bt ™ 8 R R, BT, WK B3Ry LE
MPP W LW R KA NEREBUR 259, (HHAF
PR — F 25 S 25 1 IR0, B 45 7 800 HLAE
KR, fE AR 22 5 R B2 A B 2S5 8
%, WEETE MPP B30 K SR ING YT . el
J5 S HNETEZ AL W MR AR . MPP 1y
AR HHIER A 5P RI2 T S S, SOR AR
i MPP & H2Y PR Im R RS, 1T R BE 2K
=7 B0 = e e P9 RO L, 25 AR R
BB TORS . ORERUE, IR AR, STAL
W), ATEEBIRYY NUI S, SO AL RS, 6
FE AT 205 I R i), ARk AR LI R 4 5 1Y
Westol, Ry T iR GT HA T AR AL, A5
#ENL T /INE MPP B, /N BRI S22
#1941 & -6(interleukin , 1L-6) 7 &, fifi 20 21
JAK2 ., STAT3 fHHRIEMER G, W KEsH
FHXT MP J8e /I BRI 98 A A9 52 e AL, DL SGE 2o
XF LU AR IR 20 1 S 3E G A AP 2 B 2 L) .

1 MR5E%E

1.1 Bk

1.1.1 ¥ 4~6 JA#% SPF 2 BALB/c /Ml 40 H,
3 Q& IKFEEQ0L2)g, W HILTRAEAYH
ARABRAE B A7V ATIES . SCXK(AT)2013-
0009], J3JMm SR TiL T E2 RS sy bl
(B HYFATIES . SYXK(1L)2015-0001], FHT
] 35 /0N BB ARl 0 K 2 28 5 v TR v R K R )
. TRFRHEE . B (50£2)%, EiE 20~22 °C,

12 h/12 h BRI

1.1.2  JHEEME MP bRtk FH, WiZTHEZR
=60 I e 7 S e & AR AT

1.1.3 258 il 24dil. REAMMokAH
TN ZEAL T b B2 2 K2 B i = e Hh 24 SR AN
B, FFAHhE 258 2020 AFRRAH DG T EIK

T 250 RV AL % 22 200 nm #oK, REGIR
fFo KEFERY 25 ELH 7 vk . ARSI 45
RVEBURAER SO, L 60% CBENN K 1 12
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B3k, Bk 2h, GIFE5H, WIS ofk
45, ETTREEENZR RGNS, FEHE
K4 =+, F 60 ClHEAA T TREMEE, K
258 FIR RN R 2 200 nm B3R, BEGCIRATE . 3%
WRSZBG T 37 L FH K PR A SRR, O T 4 °Cuk
FEVRIRA H

114 R7) 5% Trizol A RNA 2 HBUR 7
(Invitrogen, It : 1203406); RT-PCR ikl & (it = -
Bk2701), DNA marker DL2000(#lt5: CB3301),
DEPC( 4t 5 : BBI0916S03) ¥ IfJ 1| TaKaRa ;
GAPDH(BOSTER, #t5: 14MA18); IL-6 ELISA
WA EEREEE, LS. 02/2019); ECM IT Western
blotting Fr IR Sk 48 e 1gG —HT(BOSTER,
e 121270),

TP1020 %Y [ ShZH LB K AL BEHL . RM2135 B
FRHEYI AL, EG1150 BLA IS HHLE 0 A 1
Leica, BXS50F4 %I} fi{#%(Olympus); IMark HUfiHz
X ([ Thermo); LC-II %% PCR X (EHE
Roche) ; Biofuge 28RS I il /= i & .0 ML (£
Heraeus), PowerPacTM Universal Power Supply Hi,
Vi B AYE IR . Trans-Blot SD 2 T5EEI R G 30M H
£ [# Bio-Rad; FlourChem Q 5 [1EIC iR R 5 (3E
Proteinsimple).

1.2 Fik

1.2.1 234 ¥ 40 2 BALB/c /NI IR BEPLE
TR 4, ARIIER A BRI AR
BEdRdl, 4l 10 X, IR 4N R AR IC AR E
Hidsk,

1.2.2 BRGNS BRIEFALISN, Hagd/h R
YIH OB RREE, B 1 mL G280 M 1) B
A 1x 107 CCU-mL™"' f) MP FH¥K 0.1 mL, %
SLi 5 3 do B IE R A/ INRRUCE T IO R 4 25 R
Pl LLAE R ZE 1K S b B

1.2.3 525070k BT TR 45 41/ B Bk B 5
B, BT SR AREREEOR o 8% M fen, 7E
SO T B R AR AL LA — )2, RS
3~5 min J5 FHIE T RO Z0 A0 mE G fE A TROK R 0E
IE R, BTEAT, BEHAKLAHA 3 cmx
2 cm, AR ZGWIICE T L, HEAGSE
T/NEEFAT/CUX 30 min, FHIE KRR, ES28
25 7d. TH T RGHEEEE. 29K, 4h FEM.
124 OUBETREAHLEME K 4% KT
I 5 114 il 2 20 FH 7 s A BRI A 3 i e, P
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RIS 5 um W F, FE0GEE F SR 4: HE 4t
05 Il 20 S0 2R MU B O . R IR 2UbR A
6 skbl R, Bk BEPLIR 3 HEF, SRR
G EE WS R A B, AL AR
WROSCHR[ 71347340 o
1.2.5  SZRRAIBCPERS 0 SO EE £ /N R
BB DR R E 1k, RFK 30 min, EZE7d.
H ¥R 24 J5 A e BUGE 2R /K IS Ve 2 sk B
TERZRYIE 1, 6, 24 h WELH R I H18
RAEBL, 55 7 HAUWEELBRZ Y5 1 h SRR
i GEAA U

YR BE 5 /N BRI J5 B0 0 B X R Bk, R BY
TIH K RRBI VI 2 A3 KD, THFRZH 0.5 em?,
SR K E T e, Bk, B, R
HEAT HE Jeta, i 9e a5 U] 7 il & T s T
S R S BRAF A
1.2.6 IMLiE K40 IL-6 FakK &M T/
FUBL RS 7 REME, FHUN B IRBREUM, &
B, BRI, RFET EP BE T80 CHyuK
b . T/ANEBEATE, FNEEE T I
PRE & SAMEM, F 75%T04E T4 B 25030 B M i 355
PITCHE & AR M T O #0E, fTHF I, 57
50 mg £ififiT EP 4&H, A 1 mL AAERRERK,
FHEAZUESJHRPUBIES 378.53, T80 °CUKA 8 VR LA
2 H o K H ELISA 3ED 2 /N BRUALTE H IL-6 FKiksK
S, AN AR i B /N B TL-6 118 ELISA 7] & i
FiHAT
1.2.7 Western blotting £ {l] STAT3. JAK2 & 1)
Fik BT, BSEA, &O, R
W, T-20 CUkAHh%A7. BCA 5 & E & A
WeRE, MZRB/KIEE kBRI g — kB, 42
BOE R mA 5xSDS iy EFEZEr, T 100 °Ciflizk
HARME 10 mine AEFLIN 10 pL A BAE, 10%
SDS-R A BERCEE R UK 43 85, F% X 30 min, il
A 2% BSA B FHEIK D= R B 2 he FINA—T
(Fi®% 1 : 1000)STAT3. JAK2, ##K L =EIFE
2h, 4°Cid# ., TBST ELERR, AR 10 min, 3L 3
Wo MMA TR 1 1 3 000) K FEIRMFE 1h,
TBST TH¥ERE, 4K 10 min, 3£ 3 W, MAER
ECL &t , iz H Fluor Chem Q % [ 5t B3 sl f%
ARG,
1.2.8 qPCRIMNE STAT3 . JAK2 FEH & 59R
P SCrkiE T, STAT3 FliE519): 5-TTGGGCATCAA

R E AN 22 2021 4F 11 A5 38 4845 22 1

TCCTGTGGT-3’; FiE5|¥): 5°-AGTAGTTCACAC
CAGGCCCTA-3’; JAK2 5|9 : 5°>-TGTGTGGA
GCTTTGGAGTGG-3’; FiiF54#: 5-GCCTTGGC
AATCTTCCGTTG-3’; W2 =W H 1 i = il
(GAPDH), Gl: 5’-ACCACCATGGAGAAGGCTG
G-3’, G2: 5- CTCAGTGTAGCCCAGGATGC-3",
PR BB R 528 bp, FRAL BT A AR
BHEE AR A IR A TG . #4524/ BRI 41 20
—80 CUKFEHRELH , FTAHLIF A Trizol, FZHZY
AL ZE 2R T B R, PR S RNA
fif bt RNA BYZEEE | SE88, 75 RNA B A5 4%
Ja AT RS Sk, LU S Y R B, BN
STAT3. JAK2 (514, #47 qPCR &l
1.3 Sk

K HI SPSS 17.0 #4748 5047, 11 %oRER H
X s FoR, AR BRI E 25017,
P<0.05 N HZESA LI Lo
2 H#HR
2.1 /NGBS £SO g Y43

ANFRUER YL I, AR 2 i 48 5 A 4L B 3
B5(P<0.05); SR AL, SIAST LIS Hy T
F%(P<0.05); HAPmE2 i BARF A Ky 41(P<0.05).
SRR A, AIRYT AR B A AR T
F%(P<0.05); HAPEER2 I B AR T A Ky 41(P<0.05).
W3k 1.

=1 FANRMEHIFETSHE(XLs, n=10)

Tab.1 Comparison of lung index and pathological scores in
each group(x s, n=10)
205 Jiti 5 %50/ % S BV /43
IEHA 0.54+0.02 -
R 0.95+0.03) 14.50+1.08
A 0.70+0.052 8.90+1.522)
8| 0.55+0.052% 7.401.432%

TE: SIEWHILE, VP<0.05; SEEIALE, 2P<0.05; SAEMALL
., ¥P<0.05,

Note: Compared with normal group, "P<0.05; compared with model
group, 2P<0.05; compared with raw powder group, >P<0.05.

2.2 LGB 22 ¢

TEH AL/INEUT | Bl BE | i i ) PR T S 45
Py, R R JC R R A MR . B AR 4 /N B
Fli g, 0 i 9 ) R A A A T K, il 9 ] B
W, WCRE R, KRNI, Il
HRE B ANINAT B3k o AR 28 /N BRUAT O /D 8 48 i 4
Ji0 R Al E 20, I HLon] L R R R 4
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/NI A AT L AR AR, SR R L BOK
i 2 D o /N U SO B AR AL 1

v  maa

1 NRATER S REREHE, 100x)
Fig. 1 Light microscopy pathological changes of lung tissue
in mice(HE, 100x)

2.3 PO R S MR
IERA . R RSN R e R AL
B, BERE . S5, fEAEM R TS, IEE /D
FUR G EAE R, BAIHYS 2 MG A/
BRI S IE R ARA TR, RILHMMTICHE,
RTS8k, dHMRERAR NI Z,; 1
B2 UM TC R AE AN IR, BR R A IE o /)
U e L2 DL A 2.
2.4 /MRS K2 TL-6 SRk KF LA
NS SS, SIEH AL e, AL I i A
2l TL-6 kTR (P<0.05); SAREIZH Mg,
FARIT AL s A 4 21 L6 %%ﬁsi’ﬂ@%ﬁ?ﬁ%%
(P<0.05); HrPEEHEdl itz 2! IL-6 B B AT
AEML(P<0.05), I T EEEE A EAR T AR Al
MERIGIFE L 45RNFE 2,
2.5 /NEUIZHZE F STAT3 . JAK2 FHEHEIA K
INEUBRGL S, SIER A b, PRAI it 412

B

Ez /J\ fﬁﬁﬁftéﬂ//\t’%ﬁfﬁfﬁ(”}{(HE 40><)
Fig. 2 Light microscopy pathological changes of mice skin

tissue(HE, 40x)

AR

F2 AHE/PNRMERAER P IL-6 RiAAF B (T s,
n=10)

Tab. 2 Comparison of IL-6 expression levels in serum and
lung tissues of mice in each group(xts, n=10)

A5 13 /pg-mL~! filiH % /ng-g~!

IEH 4 85.92+12.63 325.34+26.72

TR 130.16+6.98" 545.06+39.27Y

ARl 97.01+7.85? 384.64+40.68%

bR ae 90.31+12.522 337.65+28.7923)
e HIEWALLE, DP<0.05; SHAILI I, YP<0.05; SAEMALL
i, 9P<0.05,

Note: Compared with normal group, "P<0.05; compared with model
group, ¥P<0.05; compared with raw powder group, ¥P<0.05.

' STAT3. JAK2 %& |33k 0] B (P<0.05); 5
BBV L3, AR T A IR IR R R (P<
0.05); FHhBEd 2 0y 8 R IA W BALT A A
(P<0.05). ZiRIE 3,
2.6 /NEUITIZ14UR STAT3 . JAK2 mRNA ik g
NG )S , 21 STAT3 . JAK2 mRNA
AR RIS, SRR, 8B
mRNA FIX] Fik 2 P8 R 5 (P<0.05) ; ForbfgEde
HEEMHEFARE, SR ILE 3,

06 N 0.4 1
' )
JAK 2 W 130KD: 5 & 03
= 044 =
STAT 3 NS W 58 Da % o ” £ 02 »
GAPDH -.-- 36 kDa %,,51 02 Pégﬂi
B o o - <
a6 g =
T & @ .
ﬂ ﬁﬂéﬁ iﬁ},ﬁ @%éﬁ E# éﬂ )ﬁﬂ,ﬁ élz#}iﬂ E?f

B3 /R F JAK2, STAT3 %E%ﬁ%%tb&

HIEWHILE, YP<0.05; SHEAHILE, YP<0.05; FHEMHLE, YP<0.05,
Fig.3 Comparison of JAK2, STAT3 protein expression in lung tissues of mice
Compared with normal gourp, "P<0.05; compared with model group, 2P<0.05; compared with raw powder group, ¥P<0.05.
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x3 HHPRAL P STAT3, JAK2 mRNA &Ik i
(xxs, n=10)

Tab. 3 Comparison of STAT3 and JAK2 mRNA
expressions in lung tissues of mice in each group(xts,
n=10)

STAT3 mRNA #Xf#  JAK2 mRNA HHX} %

451 i i (2-8acT) e ik(2-sact)
EHRA - -
FRAIL 4.471+0.874 5.735+0.515
ARy 0.852:£0.038" 1.071£0.148"
B4 0.437+0.019" 0.720+0.015"

W HEALL N, P<0.05.
Note: Compared with model group, VP<0.05.
3 g

MP 2 — B a] i 7 A R B 114 T A 40 i R A
AWy, TR ESHEZE, JLEZSFIFIRIE R
GupR i GRS, HAT, MPP &ML
MP EHEREB07 . (RO IRESRS . CARDS #E &
WA 5, TiAE 3 et 5 e i e R A K e LI
A E AP, R SN TS L S LA Z A4
Sl E A O, Hh A Tz AN R0
JAK/STAT 1553 [ 2 A RAE A Bad B R 3A 1
SEH Sk —. JAK i JAK1 ., JAK2, JAK3.
TYK 4 G4 STAT B STAT1. STAT2.
STAT3., STAT4, STAT5a. STAT5b Fl STAT6 7 4>
TR BRI, Hoh STAT3 240 N B 115
ST T, TEAMMAENG | HFE DL S A
W BB A EHIY, MP AT Sk A
PR WA AE A 2R AR T, o IL-6 2
BT RAEN T2 —2 IL-6 R E R T s 5
S JAK2/STAT3 {5 538 [ o 1L-6 5 20 A i e i 1)
IL-6 ZARZE G5, s 4P 1 JAK2 S, (i
HWIN STAT3 #Fum 705 157 (Y705) ) ik U & A
iRtk . BERRILAY STAT3 ik ) — STAT3 4> F#k
PRk P T S PR e i 5 7E SH2 4544388, 608 1A R
HEAEHIE R R IR AR, S50 DNA
RVTCHARSS G, TR R 5, RIEA—HERY
AP FE R IL-6 55 STAT3 Wik
JE ZRK AT 5 | A= AR I AT, R O B
JAK/STAT {555 1% 38 I g A 208 il R A #4511

(e AR T2 ) Fid 8ok . By, &, £
ORI MLP; FERAG BEEUE . FUR; BIkEE,
kS, WERECE, EAKA, ERfeE, %
FRE” . AR RUIUT SR B v 25 K ok
AT /INLIG 2, R BALAlF FILA T AR LA T I

R E AN 22 2021 4F 11 A5 38 4845 22 1

ARGERSRE , W HU 9 S AE PR, WSO 4 K i
ULAFR , 6 F R ¥ ol 2 B o i o sk i 22 |
R ERYT A G B H AL T B S 2 A
KiEBAZRA =B, Wis T . i . bt
e, BRI ARSI T Al T
B AWM e EY, G RHE, K
R 4191, A SEERIESE , KRB b A R0 P a3 AT
RIECEREIPTRAEN , 2R LS R 31
il MAPKs i %, k6 A ies , oFm i B FE A%
IL-6 R FRO, HAT KRBT 2 LB BRI 5
SRS, T A G B R E
SZ AR T o e O B R LAY, R T R R 2
AT ZGRAERT, T B HARB T e oY,
HH S B 5T 22 B [ A R 20 01 2 5 T 44 B 24
YRR LA F K $ A 5CR BRI 52 o il 0 A
PR R 2R R T2 P2 X ] fig 5 B
FE A PR AR PR, 7 2 B3 7R v 5 i AR T
WA, [R] sl e B A 4 R I T 4 B K A
PR BERY K V5N RN R 25 A U 2 iR 45
5 it e Sk Uit 5 IR 2 HEYE R 2588, TR LAE M A
2l , i 25 A B 1) B 2 s AR b i R W A
K250 BLAT 52 25281 Sy i — B R R $E T
SRIESNHAE AL B A5, AR 5L L MPP
INERCH AR EA TR E

WFFE 45 R o, MP &G 5 /0N B 48 B0 i
WAV T m s g S 4irh IL-6
SrEThE, 2T STAT3 . JAK2 (AR A K&
mRNA F e . fAWoNEUs, /R EL.
Jiti 20 29 S s BRIP4 BEAIG, 1y K414 1L-6
TR BIREAL, HEEREALE R R B 4
{5 R 21 A oy 4 2 TR I T P i AR 2 R RS
TR, X ATRe 5 AN 25 UL AR R R AL
WYIG . REEEIRA . A R4 RE R STAT3 .
JAK2 MK mRNA Fri, HEERAEHSERE
FUA G, RIRESMNHME T/, @y
JAK2/STAT3 {555 B el /N BRI AR 48 0E o LA,
I EOEEE N R B E F, 697 2/ B R
HIEWHIAT S, KM THE, M5z
K BURR | B, FANEOR R X R Tk 1
R A, B4,

ZE TR, KRESNEATA RS MPP i 2 1
FEL, HBLURIT A S IL-6. JAK2 & STAT3 #Y
FIRA K, [FIATEEEE T 208 KBNS AR
i, KMINHZGRIY MPP 1R T 5%,
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