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[ Abstract] Objective To study the protective effect of various proportions of Scutellariae Radix-Forsythiae fructus
in an acute pneumonia mouse model induced by lipopolysaccharide (LPS). Methods The Scutellariae Radix-Forsythiae
Jfructus composition with various compatibility ratios was prepared by the heating reflux method . In total, 144 healthy KM
mice were randomly divided into 12 groups ( normal control, model, dexamethasone positive drug, and nine groups of
Scutellariae Radix-Forsythiae fructus at various proportions) with 12 mice in each group. Normal control and model groups
were administered the same amount of normal saline and the other groups were administered corresponding drugs for 7
continuous days. On day 8, except for the normal control group, mice in other groups were treated with LPS (10 mg/mL)
by dripping a solution into the nasal cavity to establish the acute pneumonia model. Samples were collected quickly at 6
hours after modeling. The protective effects of various proportions of Scutellariae Radix-Forsythiae fructus in the acute
pneumonia mouse model were evaluated by clinical signs, average daily weight gain, feed intake, the viscera index, serum
TNF-a, IL-1B and IL-6 contents, blood routine index, lung histopathological observation, and lung injury histopathological
score. Results  After modeling, the survival rate of mice in each group was 100%. The normal control group had normal
clinical signs, breath sounds, and a sensitive reaction. Mice in the model group were unresponsive and huddled together
with rales in the lungs detected by auscultation. Compared with the model group, the overall situation of the various
administration groups was better. In particular, the Scutellariae Radix-Forsythiae fructus combination groups (1 : 1,2 : 3,
1 : 2) showed more activity and sensitive reactions. No significant differences were observed in daily body weight increase
daily feed intake, or kidney, liver, spleen, and thymus indexes (P > 0.05). Compared with the normal control group,
the lung index, serum contents of TNF-a, IL-18 and IL-6, blood biochemical indexes, and histopathological score of
lung tissue injury were significantly increased in the model group (P < 0.01 or P <0.05). The alveolar wall had
significantly thickened, SFTPC protein expression in alveolar and interalveolar regions of lung tissue was significantly
increased, and a large number of cells expressed SFTPC protein. Compared with the model group, the heart index of the
Scutellariae Radix-Forsythiae fructus combination groups (3 :1,3:2,2:1,1:3,3:0,0:3), the lung index of
the Scutellariae Radix-Forsythiae fructus combination group (1 : 2), and the serum TNF-a, IL-18 And IL-6 content,
blood routine index content of the Scutellariae Radix-Forsythiae fructus combination groups (1 : 1, 2: 3, 1:2), lung
tissue injury scores of the Scutellariae Radix-Forsythiae fructus combination groups (3 : 2, 1 : 1,2 : 3, 1:2) were
significantly decreased (P < 0.01 or P < 0.05). The lung pathology of mice in the four Scutellariae Radix-Forsythiae
Sructus groups (3 :2, 1 : 1, 2:3, 1:2) was reduced significantly, the expression level of SFTPC protein in the
alveolar and interalveolar regions of lung tissue was reduced significantly, and the number of positive cells was low.
Conclusions Combination of Scutellariae Radix-Forsythiae fructus(1: 1, 2 : 3, 1 : 2) has a significant protective effect
on LPS-induced acute pneumonia.

[ Keywords] acute pneumonia; lipopolysaccharide; Scutellariae Radix; Forsythiae Fructus; compatibility
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Figure 1 Changes in average daily weight gain and food intake of mice( x + s, n = 12)
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Table 1 Changes of viscera index of mice( x + s,

KRR (2 3) e PR IRLL 4N B8 (P <

0.01) , 45 5 55 FERAN A — B He i i H L/
S, 5o IR 2 B A, R R A 0 Y i/ PR R
FHIRAR(P < 0.01) s SHEAYL AL, B % - i Bch

ZH(1: 1,2 3,1 2 2) M /MRS B 2 T
(P <0.05), 25 5 HbFE RN — B 45 R R, ¥

XN (3 :2,1:1,2:3,1 ¢
S/ BRI AT B s R A

2) %f LPS ¥

ANHERHE R (x5, n = 12)

n=12)

4151 D HEHEEL (% ) HHEE(%) JIHE K (% ) i K (%) B % (%) M & (% )
Groups Cardiac index (%) Liver index (%)  Spleen index (%) Lung index (%) Kidney index (%) Thymus index (%)
K 0.61 £ 0.02 4.55 £ 0.21™ 0.37 £ 0.07™ 0.67 + 0.04 1.12 £ 0.09™ 0.38 + 0.04™
M 0.63 + 0.02 4.71 £ 0.17 0.38 + 0.06 0.71 + 0. 06™ 1.15 £ 0.09 0.38 £ 0.05
Y 0.64 + 0.03 4.68 £ 0.21 0.35 £ 0.06 0.71 £ 0.05 1.15 £ 0.09 0.37 £ 0.05
3:1 0.60 + 0.03™%  4.77 £0.18 0.37 £ 0.04 0.71 £ 0.04 1.12 £ 0.04 0.38 £ 0.05
2:1 0.60 + 0.01%%*  4.51 +0.18 0.36 = 0.03 0.70 + 0.05 1.12 £ 0.05 0.38 + 0.03
3:2 0.61 + 0.03* 4.51 £ 0.21 0.38 + 0.05 0.70 £ 0.05 1.12 + 0.05 0.40 + 0.03
1:1 0.62 + 0.03 4.50 + 0.24 0.37 £ 0.05 0.70 + 0.04 1.09 + 0.07 0.38 + 0.06
2:3 0.63 + 0.03 4.54 £ 0.19 0.39 + 0.04 0.69 + 0.04 1.13 + 0. 06 0.40 + 0.05
1:2 0.63 = 0.01 4.51 £0.20 0.39 £ 0.05 0.67 + 0.02* 1.12 £ 0.05 0.39 + 0.04
1:3 0.60 + 0.04™%  4.62 +0.23 0.35 £ 0.05 0.71 £ 0.02 1.09 £ 0.09 0.36 + 0.06
3:0 0.59 + 0.03™%  4.52+0.18 0.38 £ 0.05 0.70 £ 0.04 1. 14 £ 0.09 0.38 £ 0.05
0:3 0.59 + 0.02%%  4.51 £0.20 0.39 £ 0.05 0.70 £ 0.04 1.12 £ 0.07 0.34 £ 0.04
T G RALHA, P < 0.01; SHIAL AL, P < 0.05,%% P < 0.01, (FE/ER)
Note. Compared with normal control group, P < 0.01. Compared with model group, P <0.05, ¥*P < 0.01. (The same in the following figures

and tables)

F2 AR/ BUME S PRI (£ 5, n = 12)
Table 2 Effect of compatibility of Scutellariae Radix-Forsythiae fructus on blood routine index of mice( # s, n = 12)
il Hémﬂ%fﬂ&z *Ii*ié%ﬂ@uﬁz JiiEAR: {=P=Y ¢ %Zﬂ‘j‘élimﬂﬂmlél éIéEH]@Z,L"Zéﬂz *}%a;&z
Groups (%10 /I;) (x10 /1;) (g/dL) EAWSE (g/dL) (x10"/L) (x10°/L)
WBC (x10°/L) GRA (x10°/L) HGB (g/dL) MCHC (g/dL) RBC (x10"%/L) PLT (x10°/L)
K 2,98 +1.28 1.38 + 0.80 14.65 + 4.22™ 35.30 = 1.79 9.63 + 0.41 1018. 33 + 402. 56
M 6.02 + 1. 14" 2.49 + 0.51" 14.54 + 1.47 44.13 + 2.37% 8.34 + 0.30" 641.58 + 300.91%
Y 3.82 + 0.84%% 1.88 + 0.64* 14.58 + 1.96 36.55 + 1.75%* 8.94 = 0.56* 946.75 + 317.02%
3:1 5.33 = 1.74 2.32 % 0.66 14.67 + 2.12 41.68 = 2.38%* 8.54 + 0.54 748.92 + 270. 66
2:1 4,55+ 1.57* 2.23 £0.55 14.68 + 0.77 41.83 + 1.38%% 8.22 + 0.50 804. 83 + 205. 32
3:2 3.07 + 2. 15%% 1.55+ 1.01%%  14.61 + 0.93 36.49 + 2. 88%* 8.65 = 0.52 735.92 + 358.73
1:1 3.70 + 1.81%% 1.65 = 0.84™%  14.36 + 2.87 36.09 + 2.60%* 8.94 +0.61% 952. 83 + 273.92*
2:3 3.34 + 1.78%% 1.53 £ 0.63%%  14.72+1.03 35.48 & 1.77%* 8.98 = 0.49%% 959. 67 + 352. 88"
1:2 3.88 + 1.68%% 1.52 = 0.637%  14.54 + 2.00 35.80 + 1.56™* 8.87 = 1.00* 940. 75 + 303.90*
1:3 4,68 + 1.41°% 2.13 £ 0.51 14.88 + 1. 11 35.88 + 1.74%* 8.68 + 0.53 736.75 = 272.20
3:0 4.78 + 1.02% 2.12 % 0.82 14.76 + 0. 47 36.55 + 1.86™* 8.55 = 0.69 748.25 + 394. 68
0:3 4.95 + 1.21 2.23 = 0.80 14.54 + 1.39 36.68 + 1.06™* 8.80 = 0.69 795.17 + 417.46
2.5 HENRMARY) R RIEZENLE o it L 2 405 T Ak A ,,\ﬁ:m %3,

FHTR]— AR WL TF471 18 X070 6 A 453 5 7
JEHATVEIr . AUV R BENLIESE 6 OLET , KRk
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e 2, B 3 R, s HE 3e 66 )5 41808 855
WELLE T /R B 2% LPS i 1/ R Ak

HE ZH

A\\\/

Jifi e BOPRAPE T o TE 0T BRZEL /) Ui P 45 440 1
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5 Pt e o Xl 2 3 o Sl 2 49 o, R B A e R
ik SFTPC E H ; S AL e, 385 - i S Fl (i 4l
(3:2,1:1,2:3,1:2)SFTPC & [ 7£ i 41 2 Jifi it
5 Pt P o Xl 2 3 o ol 2 ok /0, B A0 B ) 5
D, SRR S MR (32,1 0 1,
2: 3,1 2)XF LPS 55 19/ BRUAPE T 5 A B 2k
BIEM.

F3 /N SUE T bR
Table 3 Scoring standard of lung histopathology in mice

IR (53) it 2L 2R Z 45 40519 0L T
Score ( points) Lung tissue injury Degree
. BALSUE N e
Normal lung tissue No damage or minor
| iR AR E AT 25% S kbR
Lung tissue injury less than 25% Focal mild
) IieH LN Z BAREE 25% ~ 50% Rz
Lung tissue injury of 25% ~ 50%  Moderate damage
5 i ZHEVZ AL S0% ~ 75% FEREAR
Lung tissue injury of 50% ~ 75% Serious injury
4 A Z HARER T 75% ™ A

Lung tissue injury greater than 75% Very severe disease

4m

/N R A G VR4
Lung tissue injury score in mice

K M Y 31 21 32 LI:1 23 1:22 1:3 3:0 0:3

2 /PRI (2 £5, n = 6)

Figure 2 Lung tissue injury score of mice( £ + s, n = 6)

Y 3:1
1:1 2:3

1:2 1:3 3:0 0:3

B3 A4UNETA SR S

Figure 3 Pathological changes of lung tissues in mice of each group
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3:1

Bl 4 SFTPC & H7E/NEUZZUR ) 5 (THC)
Figure 4 Distribution of SFTPC protein in lung tissue of mice(THC)

2 3 3:0 0:3
B 5 SFTPC & F7e/ U 24 rb i 20 A (BAPEXT B, THC)
Figure 5 Distribution of SFTPC protein in lung tissue of mice ( Negative control, THC)
2.6 /MNRIMFESH TNF-o IL-1 #1 IL-6 B9 & E 7 FTNF-o F1 IL-1B8 FA B B E R (P < 0.05) ;5
ERERIW BERUZ A L, S5 - R AL (3 : 2,1 : 1,2 £ 3,
M 4 Frs, SREA L, BRA/NRES 1 2) RIS 16 i SR B ERMK (P <
TNF-o IL-1B FIIL-6 B SR BETE (P < 0.01);  0.01), A B (2 : 1) /MR T 1L-6
SRR, B - B (1 1,2 3,1 ¢ () i B AR (P < 0.05) , 1A 25 28 — 3% e

2)/NEUMLIE A TNF-o TL-18 F1 IL-6 B9 & BB R 4H(1:1,2: 3,1 : 2)7E—ERE EIH TNF-o IL-
(P < 0.01), A —EMEN (3 : 2)/NEUMTE 1B A1 IL-6 9435,
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R4 PEUMTET TNF-a IL- 1B FIIL-6 FI&H( £+, n = 6)

Table 4 The contents of TNF-a, IL-1B and IL-6 in serum of mice ( £ £s, n = 6)

(fifg% TNF-a (pg/mL) IL-1B (pg/mL) IL-6 (pg/mL)
K 395.70 + 12.77 80.85 + 3.25 92.06 + 2.78
M 556.87 + 75. 15" 92. 66 + 4. 47 123.20 + 17.51%
Y 452.84 + 14.817%% 87.40 + 4.02% 95.85 + 2.75%*
3:1 554.44 + 82.40 89.04 + 2.49 107.16 + 18.13
2:1 544.74 + 95.03 89.75 + 3.59 102.69 + 8.75
3:2 469.55 + 42.42% 87.64 + 2.87% 100. 19 + 8. 06™*
1:1 424.54 + 20.80* 84.61 + 3.68"* 97.41 + 3.88%*
2:3 436. 67 = 12.30%* 83.17 + 2.777%% 92.53 + 5.91%*
1:2 426.15 = 22.70%* 83.19 + 2.017* 94.09 + 11.59**
1:3 516.71 = 92.86 89.19 + 3.25 117.52 + 22. 11
3:0 535.58 + 104.72 89.94 + 4.95 107.09 + 13.08
0:3 544.20 + 22.06 90.96 + 3.26 112.71 = 26.74
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BB S 10 /I B A0 il e B R 5 i /)N B
O FTELZY ML H AR 28 MR i I DA S i H TNF-a
IL-1B8 IL-6 FYZKF-, PR FTHE A — Il 1 1 2 5 — i 5
BCAHAL A 0% B 22 0575 T 10 /N BRGS0 Il R A 34
B GRAPE FT, 32 5 DA 035 00 I T 68 L il 8 48 A Sz 1z
5 R RAEMKE
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P S RE SR 5 |2 P9 i 3505 ) BE B AR 27 B AE, S 8O i
YR DR T RN 240 AR B BTG AR AR Y L B
ZHEFRNNEE R (LPS) |, S OB H DL Y A i & A
F U A /INEU B P A R PR R R
SE T, 4 TNF-o IL-1B (IL-6 25030 4k i M A1 A i
PR S5 R TP R A0 LA % 0 L A 1 S
YA A LA I L R A ] J5 R SR | it — 20 B R E

A= OT G P A (PRI ) SR A
AN W=t [ O e DR A VA I
H YT R, LPS AN RURTES , 75 S il 8] J5 &
A K i TS 5 I A A, R B SR I A |
PRIME S E R AHIFZE R LPS 375 5/ R 2bE it 48
REF | 3 AT 0 5 — 7 AN [ e A i bt R VB 22 5+
I 25 /N LR JES T A LPS B ST 2R il A A | [ ik
ol FH AR BRER KV S0 %o B, O [ B f91) 3 250 — 3 S i A
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B, 0125 W LPS 755 14 /N B S il 4 455 780 4 il
Ty SHERIUM H, 4545 25 41/ BTG 2 BEAR IR 3, 3
PRI BLASS . 5 IE X HA L AR e, 4580 20 /)N R 95
B BETHRE (P < 0.01) , SHERIGA L, 35 -4
SR (1 2 2) RO filiE B E PR (P < 0.05) , 1k
A 5 - B BE TR /N RS R kA, 5
TE 5% R g, A5 A0 21 i Y FP 3 40 A s 5O
o7 20 B TR (P o< 0.01) , Ui B ik il % 1
BT s SRR LA, 35— AN R B fRL 4 (3 -
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B 4 A ARS /N BRUIML T P TNF-ou IL-1B 11 TL-6 FY 75 4
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