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Pharmacodynamic difference of Scutellaria baicalensis pith-nodecayed and
Scutellaria baicalensis pith-decayed on pneumonia based on antibacterial activity
and pathological parameters
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Abstract: Objective To compare the pharmacodynamic effects of Scutellaria baicalensis pith-nodecayed and S. baicalensis
pith-decayed on pneumonia. Methods The minimal inhibitory concentration (MIC) of S. baicalensis pith-nodecayed and S.
baicalensis pith-decayed on Streptococcus pneumoniae was determined by in vitro experiments with double dilution method. /n vivo
experiments, taking pneumonia rat as model, body temperature and lung weight coefficient, blood test and pathological section of
lung in rats were used as evaluation index to evaluate the pharmacodynamic difference of the effect of S. baicalensis pith-nodecayed
and S. baicalensis pith-decayed on pneumonia rats. S. baicalensis pith-nodecayed and S. baicalensis pith-decayed antibacterial
activity and pathological indicators were analyzed with PLS-DA. Results The MIC of S. baicalensis pith-nodecayed to
Streptococcus pneumoniae was 0.5 g/mL, and the MIC of S. baicalensis pith-decayed to Streptococcus pneumoniae was 0.25 g/mL.
Both S.baicalensis pith-nodecayed and S. baicalensis pith-decayed could significantly reduce the inhibitory concentration body
temperature, lung weight coefficient, white blood cell count, neutrophil number, and lymphocyte number in whole blood. PLS-DA
showed that there were significant differences in the pharmacological effects of S. baicalensis pith-nodecayed and S. baicalensis
pith-decayed. Conclusion S. baicalensis pith-nodecayed and S. baicalensis pith-decayed have a certain effect on the treatment of
pneumonia, the role of the strength of the two have significant differences, the role of S. baicalensis pith-decayed is better.
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TEEM X U2, GRET (MURAESZ), AATEHER
W B KRR 1R, ZARr TS, HEsk R
BR2GL208, WE W TS (R
SyiE) W)y “rplme 2 A%, B4
T, SRR, IEWAR, BRI, TEIREZ
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fem

200 g, HIIACAE LRSI S LR AL, SRERE)
Y Y ANE S SCXK (5F) 2015-0018, {525
YR ESKIEG S NO. 42000600023727/NO.
42000600024998; 45 T HRAEGIRIFI 7K Hiz
FWNIEEAN (22+£1) C. MXHEE N 40%~50%.
1.3 Y&

JE1002 B 7R, EHF M EER AR A
Al; MC-612 BYHL 737 UR T, B AR 2
Fl; GHP-9160 ZYrE#VER T FRA, LIRS
WEABRAF; 96 FLHR, NEST Biotech Co., Ltd.;
HZ100 BfEIRIEFRREIR, wRDm A & A R T
7] GS-1580R AU it VR BS O, BRI A IR
AT LDZF-30KB-11 B33k R KE s, b
g 2 BT 2R
1.4 XFIFZAY

FHME LT CNA I3 EFR, & S A+
REWAF, 5 20171027, EFRRAHREFRIE, FH
Sy E AR A R AF], it 201706015 4721
i, TRURFAEDRHEARAR, fits 168006; 4
fik, REET =GR —T s R, TMERS
WA AR AR, 5 1609GYD403. Sfrk
RS A, BRIGEOEH AR M ARAR, S
40304324, A% 250 mg/F; FESHERA S 3
It G . N5, Lldbh R 2R X %
HIRE R NERFHEY TS Scutellaria baicalensis
Georgi [T AR . FEMIEEILE 1,
2 Ik
2.1 igHlE
211 RAMIUB SIS 25 A5 ) FREXE AT
Jr50 g, NZEE/K 500 mL I 30 min, SCKRETE
50 min, ¥ELL, JEE N 400 mL 7K, SCKREIE 40
min, &3 2 WG, W45 2 A4 25 B IRFE N 1 g/mL,
F TG B aiAb K $ A5 LU B VRO B &2 0.5, 0.25,
0.125. 0.062 5. 0.031 25 g/mL 3L 5 NFREIWKE, %
o W25 250 RV 45

212 RASERZGRGR I RIS (Z-2) IR

*1 ®BEHRER

Table 1 Information of S. baicalensis samples

FE i s 7= fit's FE b s P fit5

% Z-1 I 20170191 Fili % K-1 I 20170191
z-2 e 20170311 K-2 RE 20170311
Z-3 e 20170313 K-3 DE 20170313
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7536 g, 5100 10 fEE /KR 30 min, 3¢
KHIE 50 min, 38, VRN 8 AEAIK, UK
HIZE 40 min, 38, A2 KIEMR. KIEUKIBIK
AN e 376.8 /L M, . A% (K-2)
2R [R5
2.2 ELEHIE

W L7 VR T ORAF 1R I 98 B 35K B s vHE A FH A
BRI G  ELAEHERR T 10% I B IR R i 3 77 2k
b, 37 CHEFE 24 h, PEEULBIETELRE 10%I10
BERIE R R b, T 37 CH:FE 24 ho BER)E
PR TIN5 10%47 E MG MR, B
TR R 7MY, 37 C. 120 /min, }53% 18h. ¥
BRI R LIS 3 7R B0, 3 000 r/min, 55
O 15 min, 75 BIEH, WCERMEDE, HOES
HER KB MR DUE, RO R R, G
B AR KRR 10720 1074, 107, 1078, 10710
SEREL . A3 A EIRIR B R 10 ul, $ERp T
BT, 37 CH:iFR 24 h, MEHUETEEAE 30~300
ANEPPAR T THER BEROREE, BE FAEBEER K
B R BEBORE BRFCER 1.0 X 10° CFU/mL.
2.3 {(RSMINESEIE

FEIESCER T R E AR IR E (MIC) 13,
TIEH 96 FLBR AL B 190 pL, ZralinA
JREMRE N 1.0. 0.5, 0.25. 0.125, 0.062 5. 0.031
25 g/mL I Z FIRGESAAR S8 2590 10 pL, B4
EIREES 3 K HEEWTR 190 ul. 5% DMSO 10 uL
VERBAPEXTIEFL;  HU%FREE 190 uL. B4tk 10
uL EAZ EXHEAL. T 37 CMThEI:24 h, W
HR W2 s F5 MRV 7 3 IR JOL PR R AR FE B R 52 1024
I MIC. I 6 EETFINE 600 nm Ab 75 FLIFIWL
R (D H, THEH SRS AR MR .

R = (4 mesre—A 20)/(A meare—A 211)
24 FAXTHRABRHNANFEER
241 U KgRZy BUREME Wistar KRR 42 2, &
IR BT W D SR Y s R R RSl B P U
3d, EBUAIRIESITE 0.5 CLANZE AN SEE . FEAL
SRRANTHRA, B, SkfimkEls o (0.045 gkg)
FHYEXTHRA, F2H%. &7lE (0.9, 3.6 ghkg) 4,
%A%, m7E (0.9, 3.6 gkg) 4, 416 H.
SCERHT 3 d AFH RS EARE 1k, BULCPIME
VEIE T ZER AR . JEREHT 1 d B SLIe g i iE],
BRI H R ig 4 T AN 253, S HE AL RS R
HAEFH R ig FEAMK, HAGEHT7d.

242 il 9K RS A ) g 0214160 J Z TR N4
KRR FERRIR G, B RS A AR R T
WEEA 1.0X10° CFU/mL B3 0.5 mL/kg, F4i 4 4
S SR RS IR N K R A, A
LN 0.05 mL/min, #ERE 12 h 455 1 Ik, #4833
W SRR R 7 R4S TR AE B K. BEE
SRRMIER . WEah. . B . RME
S L B R IR AR . B S A 6
H, 25K ip 10 mL/kg ] 0.4% 3 L LG Z 845,
T8 2 20 FkE RS ofL i R, AR B X fit,
A PR ER KPS, SRR NS KRR L, I
FRIfo R, THEAE B AT R 3= iR i &/
WD . I E R UM AT ZHZI R 10% FF I i ]
E, EAEAE, Uk, TRRER- PO, Juh
NG i I B AR AL
2.5 GFitEAE

SKH SPSS 22.0 3 A% & 4H AU 25 Rtk AT 7
BT, BHE LY +5 F7R, Selt AT IEA A IS AT 225¢
PERSS, ZHIA) ELACR FH B 2 7 2 40T .
3 4R
3.1 {RIMIESLIOSE

FR 5 3 [ I PR 52 96 = Ar it 25 & (CLSD
2007 {ix M100-S17 $h47, PATG TR A= KAL) B AR FE
NIZZGXT B [ MICUT, AS[FIHEIK 725 S5 A5 2% 2
AL ER S A B A RKAE DL LR 25 B 26 2 L 1A
1. 455K DMSO ALFE (40 FLN 0%k, =
F0 HEFL N PETE TEVE ML, SRS 2 A A [FIRR B 1)
VEM . T2 AR AR A0 Il 9% BEBR B A A [FIAR B 1)
FOHIAEF, 2 Xl BEER B A MIC A 0.5 g/mL,
Tl 256 il 48 BEER 2 1 MIC 4 0.25 g/mL; MR
MR, 55 FURG 500 it 98 B 3R B (0 40 i 4 FH B
BB, JEHMSIME R E T 75, A%
76 1 g/mL 0] T 97.83% L BB ALK, 1T
Z0E 1 g/mL B0 T 78.75% A ERIBETE A K
3.2 AT AR AR R KRR ADE2 00
321 XPALIRAISEM  RERAESKIRHT 3 d FEAHATIR
FooE . WRENIREEHA S (P<0.05. 0.01), %4
Zija, 5 SRR LA A KAk E g 2H 1 AT
B R ZERRL (P<0.05. 0.01), 7%, WM&
AR PEATIR . T 2HEFI 241 5K
BEHMEEREE (P<0.01). FRWES3.
3.2.2 XHAEfREC R SXTHAE LR, AR
KB B B T (P<<0.01), SHEAIZIHL,
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Table 2 Growth situation of Streptococcus pneumoniae treated 100 .71
with different batches of S. baicalensis pith-nodecayed and S. i - K
baicalensis pith-decayed 80+
o —* 72
e AEFERE (gmL™) 247R1ERE4 R AERKE 5 607 - KD
HH
il
1.0 05 025 0.125 0.0625 0.031 25 = 404 73
Z-1 + + - - - - 20 - k3
K-1 + + + - - -
Z_2 + + — — — — 0 T T T T T T
0.03125 0.0625 0.125 025 0.5 1.0
K-2 + + + - - - pl(grmL™)
Z-3 + + - - - -
N _ _ 1 FESHEMEREE (X £s,n=3)
LS —— Fig. 1 A.ntlbact.erl.al rate of S. ﬁutcalensts pith-nodecayed
““+” means bacteria were controlled, “— means bacteria were growing and S. baicalensis pith-decayed (X *s,n=3)

*3 BEXREEEAERESILEENE (X £5,n=6)

Table 3 Changes of rectal temperature of rats at different time points after modeling in each group (X £s, n =6)

S Fiile=<t NLE AR AR/ C
(gkeg™) B 1R R 2 K R 3 K RS 4 K W S K
of R — -0.10+0.28 0.00+0.19 0.104+0.21 0.00+0.25 -0.10+0.10
LAY — 1.004+0.59* 0.80+0.28" 0.90+0.36" 1.30+0.27" 1.50+0.45*
T 0.9 0.40+0.40 0.20+0.43" 0.40+0.45 0.30+0.34 0.30+0.17
3.6 0.40+0.06 0.50+0.38 0.50+0.19 0.50+0.45 0.40+0.26
% 0.9 0.50+0.51 0.40+0.33 0.20+0.14*"  0.10£021°**  0.10%+0.19°°4*
3.6 0.5040.18 0.30+0.77 0.2040.24 0.20+0.25 0.204+0.19
Sk PR = g 0.045 0.304+0.28 0.10£0.17°" 0.00+£0.68*"  0.10+0.12°" 0.00+0.17°*

SR ERALE: "P<0.05 “P<0.01: SEBALE: “P<0.05 “°P<001: S5FFEABALE: **P<0.01, TH
“P<0.05 *P<0.01 vs normal group; 2P <0.05 24P<0.01 vs model group; 44 P <0.01 vs low dose of S. baicalensis pith-nodecayed, same as below

4 2 K R U HE i) B 25 PR IK (P<<0.05.
0.01), F FLAS 7] B LA Sk ok o B 20 1) K BRUT
MR B AR A B (P<0.01). 4R ILE 2.

323 XTEgifEstszm S0, B
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&
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pogic) EF'Z'E! 0.9 3'.6 0.9 3"6 LTk B
THNekg") MiF(gke™)

B2 HEKBRMIEL (X £s,n=06)
Fig.2 Lung weight coefficient of rats in each group (X *s,n=6)

FEE K R AN AR 2 FRE (P<0.01), TiHH
T 2 R Sk Ak 2 il 240 5K BRI 26 B TR 9T 1R
Mo FEHSFEHLOE, AEFZH 0 4 M 2 PR B
NEFE (P<0.01), ZHENE 3.

324 XrvERARRE R S5XTRA L,
AN ZH K B R R A e 2 2 2 B (P<<0.01);
BRI L, 540 2 41K R AR ks 4 i B B
FEK (P<<0.01), UiBHFZ. A% A0k flamk o i
BIxr KB RARITIER . FHSFEHER,
Fili 25 20 1 PR B B PRI T R B3 (P<<0.01),
iR LA 4.

3.2.5 P4 SRR AL, B
HRRIMEI RS EZE B (P<0.01); S5EAIA
Fhie, HAZHARBIREREEZERK (P<
0.01), YilHF25. k2 F Sk Fa k= g 350 06 K BRI 2
BT ER . JEHS PRI, A4k Eal
MBI N EE (P<0.01), 45HRILAES.
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Fig. 3 Blood leukocyte count of rats in each group
(X *£s,n=06)
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X R 0.9 3.6 09 3.6 Skitumkagfy
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Fig. 4 Blood granulocyte count of rats in each group
(X £s,n=06)

% 0.9 gkg™

Hi% 3.6 gkg™!
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Fig. 5 Blood lymphocyte count of rats in each group
(X £s,n=06)

3.2.6 MHAHLEMERLSGR KAHMALYHE HE
et gL LK 6.

SR : BB T EOR KANASE, TSN
BRSPS . KRG RIS IESR, &
JE b R HER ST, 4B IR, Al bR AR LR
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Ny EE B Anp AN 2~3 2, Wik
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Jeflmk g

El6 HEXRMEALREBNRLER (HE, X200)
Fig. 6 HE staining results of lung tissue of rats in each group (HE, x 200)
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By SCRE BRI, EEERE, s
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firs SR AR, Wi A Sk R .
3.3 PLS-DA

I SIMCA-P14.1 3RAEXS 755 FIAL 5 1A 4
EI R (S R DS N W NS I O A = I e A
PLS-DA, ¥ K BRI #0204 5 N8, 34T
PLS-DA, 57X 5%5F M PLS-DA 1545, W
B 7. A 7 AT En7E FE RS2 PLS-DA 1543 B R
TR T35 BB, 1RG22 T 155
B, BEH 75 S5 AR ER . AR
UV [ o 9K 155 R0k 55 ok il 48 B Bk 1 (1 Pt
AR RS, R 23 N, #17 PLS-DA.
THE 75 58% PLS-DA 3%, WK 8. HIE 8 Al
HILEF XK % PLS-DA 184> B ip 12 A0 T-43
Sy BRI, AL AR T 155 BRI, e
TEEMSERRKERS. &b, B yiEE
T 98 K BRI 25 200 22 S I T 5 5 ARG RS N BAIX 4
HESMHEE.

4 e

IRAE G 25 20108, K355 1 SRR 25 4y
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Fig. 7 PLS-DA score of blood test in pneumonia rats

. 2.2
t[3] 5.6 e B 5 4
50 52 34 \%%6
l\ as S mu ‘\32.982
%
14.8
|| ot
48 ll’f . 14 #]446
4.6§” .‘,‘ 4.4
i
44 ﬁ'{" i 4.2
K&' 4.0
4.2 |' j,3A8
40 f{’,‘ 13.6
| 1
134
3 8*‘a|’ 8D o \
i” ‘4 \)342
3.64) 134
H' 28T ~32
3.
2 |

1~9-T% 10~ 18-k
1—09-8. baicalensis pith-nodecayed
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Fig. 8 PLS-DA score of antibacterial rate
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