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Abstract

Objective : The object of this study was to observe the effects of Lonicerae Flos (LF) aqueous extracts
on lipopolysaccharide (LPS)-induced rat acute lung injury.

Method : Five different dosages of LF extracts were orally administered once a day for 28 days before
LPS treatments, and then all rats were sacrificed after 5 hour-treatment of LPS. Eight groups of 16 rats
each were used in the present study. The following parameters caused by LPS treatment were observed;
body weights, lung weights, pulmonary transcapillary albumin transit, arterial gas parameters (pH, Pa0O, and
PaCO») bronchoalveolar lavage fluid (BALF) protein lactate dehydrogenase (LDH), and proinflammatory
cytokines tumor necrosis factor-a (TNF-a), interleukin-18 (IL-18) contents, total cell numbers, neutrophil
and alveolar macrophage ratios, lung malondialdehyde (MDA), myeloperoxidase (MPO), proinflammatory
cytokines TNF-a and IL-13 contents. In addition, the histopathologic changes were observed in the lung
in terms of luminal surface of alveolus, thickness of alveolar septum, number of polymorphonuclear
neutrophils.

Result: As results of LPS-injection, dramatical increases in lung weights, pulmonary transcapillary albumin
transit increases, increases in PaCOp, decreases in pH of arterial blood and PaO», increases of BALF
protein, LDH, TNF-a and IL-18 contents, total cells, neutrophil and alveolar macrophage ratios, TNF-a
and IL-1B contents increases were detected with decreases in LSA and increases of alveolar septum and
PMNs numbers, respectively as compared with intact control. These are means that acute lung injuries
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(resembling acute respiratory distress syndrome) are induced by treatment of LPS mediated by inflammatory
responses, oxidative stress and related lipid peroxidation in the present study. However, these LPS-
induced acute lung injuries were inhibited by 28 days continuous pretreatment of 250 and 500mg/kg of
LF extracts. Because of lower three dosages of LF treated groups, 31.25 and 625 and 125mg/kg did not
showed any favorable effects as compared with LPS control, the effective dosages of LF in LPS-induced
acute lung injuries in the present study, is considered as about 125mg/kg. The effects of 250mg/’kg of LF
extracts showed almost similar effects with a-lipoic acid 60mg’kg in preventing LPS-induced acute lung

injuries.

Conclusion : It seems that LF play a role in protecting the acute respiratory distress syndrome caused

by LPS.

Key words : Lonicerae Flos, Acute Lung Injury, lipopolysaccharide (LPS)
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Table 1. Experimental design used in this study

Group ID Test article/ LPS/ Dose (mg/kg/day)

Control Intact Distilled water and saline treated rats (5mé/kg)

LPS Distilled water and LPS treated rats
Reference a-lipoic acid a-lipoic acid LPS treated rats

LFe 31.25 LF extracts 31.25mg/kg and LPS rats

LFe 625 LF extracts 62.5mg’kg and LPS rats
LF extracts LFe 125 LF extracts 125mg/kg and LPS rats

LFe 250 LF extracts 250mg/kg and LPS rats

LFe 500 LF extracts 500mg/kg and LPS rats

LF, Lonicerae Flos; LF aqueous extract, a-lipoic aci

id or vehicle (distilled water) were dosed at bm{/kg volume,

once a day for 28 days before LPS treatment; 16 rats per group, total 8 groups were used this study; acute lung
injuries were induced by single intra tracheal instillation of LPS, 500ug/head, all animals were sacrificed after 28
days of test article treatment, and 5 hours after LPS treatment
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Fig. 1. Body weight changes after a-lipoic acid, LF agueous extracts and LPS administration.

LPS, lipopolysaccharide; LF, Lonicerae Flos; Day 0 means at start of test article

administration, and before means 1 day before start of test article administration, values
are expressed mean = SD of 16 rats, all animals at LPS treatment day, sacrifice and
Day O were overnight fasted.
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Fig. 2. Body weight gains after a-lipoic acid, LF aqueous extracts and LPS administration.
LPS, lipopolysaccharide; LF, Lonicerae Flos; Reference, a-lipoic acid 60mg/ke, values are
expressed mean + SD of 16 rats, ~; p<0.01 as compared with intact control, s p<0.01
as compared with LPS control.
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Table 2. Changes on the lung weights after a-Lipoic acid, LF aqueous extracts and LPS administration

Lung Weights

Group ID

Absolute (g) Relative (%) of body weights

Control

Intact 1456 + 0.101 0656 + 0.049

LPS 2141 + 0.155™ 0971 + 0.092"
a-lipoic acid 1751 + 0.090™ 0.783 + 0.044™ %
LF extract

LFe 31.25 2070 + 0.131" 0932 + 0.052"

LFe 625 2.055 + 0.199™ 0917 + 0.100™

LFe 125 2085 + 0.114™ 0.908 + 0.063™

LFe 250 1733 £ 0.108™ % 0.772 = 00627

LFe 500 1589 + 0.089" 0678 + 0.032%

Group ID was listed in Table 1; Values are expressed Mean + SD of 8 rats, *; p<0.05 and ™; p<00l as
compared with intact control, ©; p<0.01 as compared with LPS control

Table 3. Changes on the pulmonary transcapillary albumin transit test after a-Lipoic acid, LF
aqueous extracts and LPS administration

Intensity of ['*I] Albumin (cpm) Permeability Index
Group ID
Blood (A) Lung (B) (B/A)

Controls

Intact 0.531+0.098 0.006+0.003 0.010+0.004

LPS 0.538+0.079 0.089+0.011" 0.171+0.046™
a-lipoic acid 0.522+0.049 0.038+0.012"" * 0.0730.024™ *
LF extract

LFe 31.25 0.552+0.049 0.086+0.016™ 0.158+0.040™

LFe 625 0.540+0.057 0.086+0.013" 0.162+0.028™

LFe 125 0.542+0.045 0.086+0.007" 0.159+0.011°

LFe 250 0.535+0.034 0.042+0.010™ * 0.079+0.020"" *

LFe 500 0.539+0.056 0.026+0.012" * 0.047+0.019"™

ok

Group ID was listed in Table 1; Values are expressed Mean + SD of 8 rats,
control, ", p<0.01 as compared with LPS control.

; p<0.01 as compared with intact

Sk, a-lipoic acid, 523 & F&5 250 % 4, SHE JIA X|xo| Hist
500mg/kg Foltoll = ZH2 LPS tiZxatell H
3 Fo4d AE=E<00D #HW = albumin LPS tizaolde A4 tizatal ns] &
ol gl old wWE AW T {9 o A=(p<0.01) s pH B PaO®] %
4 A=(pP<001) FHaE HERNATKTable 3). 27F PaCO29] 57k} 7 A=A, a-
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Table 4. Changes on the arterial blood gas parameters after a-Lipoic acid, LF aqueous extracts and LPS administration

Partial Pressure

Group ID pH PaO, PaCO;

Controls

Intact 7.40+0.06 105.63+6.91 30.38+1.69

LPS 7.13£0.07" 77.00£7.69” 4275255
a-lipoic acid 7.27+0.04" 94.13+4.85™ 3400321
LF extract

LFe 31.25 7.13+0.06™ 77.25+9.38" 41.88+2.10™

LFe 625 7.17+0.09™ 77134801 4250+2.73"

LFe 125 7.17+0.06™ 78134811 40.88+3.14™

LFe 250 7.26£0.06™ 9M.25+6.58™ 3375345

LFe 500 7.29£0.06™ * 103.25+6.39" 31.38+1.77"

Group ID was listed in Table 1; Values are expressed Mean + SD of 8 rats, *; p<0.05 and ™; p<0.0l as

compared with intact control,

lipoic acid, &3} = F=& 250 % 500mg/kg
Fojatol| = ZHz LPS tiztel Hlsl #2924
A=(p<0.01) pH % Pa®:2] 5719} PaCO,9]
a7t QA= AHTable 4).
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A J=(p<0.01) BALF W LDH gt Z7}
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LDH §#Fe] 727} 91 9l ch(Fig. 4).
7. BALF Wi & M= 2| H35}
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A A=E<00D) BALF W & AlXE 429 27}
7} A= oY, a-lipoic acid, #23 & F
=& 250 % S00mgkg Fowtell A= ZHE LPS
izl Hls] o)A Ad=(p<0.01) BALF W
T AE o] a7F A E A Table 5).

8 BALF W =57 & ©l=
CHAIM 2 B 22| Hat

LPS tizwolAs B tix % | sl e
4 9E(p<0.0l) BALF W 357 2 Hx o
AHE vge S7F 47t Z*FJMJ% a-
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Fig. 3. Changes of BALF protein levels after a-lipoic acid, LF aqueous extracts and LPS administration.
BALF, bronchoalveolar lavage fluid; LPS, lipopolysaccharide; LF, Lonicerae Flos; Reference,
a-lipoic acid 60mg/ke, values are expressed mean + SD of 8 rats, ; p<0.01 as compared
with intact control, #; p<0.01 as compared with LPS control.
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Fig. 4. Changes of BALF LDH levels after a-lipoic acid, LF aqueous extracts and LPS administration.
BALF, bronchoalveolar lavage fluid; LPS, lipopolysaccharide; LF, Lonicerae Flos; Reference,
a-lipoic acid 60mg/ke, values are expressed mean = SD of 8 rats, *; p<0.05 and ~; p<0.01
as compared with intact control, s p<0.01 as compared with LPS control
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Table 5. Changes on the cellular components of BALF after a-Lipoic acid, LF agqueous extracts and LPS administration

Cell Classification : ratio

Group ID (Ioltgil iiﬂ; (96/100 cells)
Neutrophil granulocytes  Alveolar macrophages

Controls

Intact 5.25+2.66 850+2.07 51.13+8.72

LPS 99.88+17.31" 21.63+2.62" 69.88+5.77"
a-lipoic acid 69.63+16.83™ 14,634,317 51.38+2.56"
LF extract

LFe 31.25 100.50+15.67" 20.75+2.92" 70.13+3.14™

LFe 625 104.50+12.87" 21.00+3.46™ 63.88+2.95™

LFe 125 98.38+18.94" 20.50+1.60 66.75+5.26™

LFe 250 69.88+17.80™ 1450+3.07 % 52.50+8.65"

LFe 500 52.00£16.04™ 7 11.50+2.98™ 40.00£10.90" 7

Group ID was listed in Table 1; Values are expressed Mean + SD of 8 rats,
", p<0.01 as compared with LPS control

with intact control,
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ol JE(pP<0.01) #HAW MD
01l o} a-lipoic acid,
250 2 S00mg/kg FoArol M=
ol HlE fFoid A=(p<0.01) #H o
sheFo] At A H ATHFig. 5).
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Fig. 5. Changes of lung MDA levels after a-lipoic acid, LF agueous extracts and LPS administration.
LPS, lipopolysaccharide; MDA, malondialdehyde; LF, Lonicerae Flos; Reference, a-lipoic
acid 60mg/kg, values are expressed mean+SD of 8 rats, ~; p<0.01 as compared with
intact control, *; p<0.01 as compared with LPS control.
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Fig. 6. Changes of lung MPO levels after a-lipoic acid, LF agqueous extracts and LPS administration.
LPS, lipopolysaccharide; MPO, myeloperoxidase; LF, Lonicerae Flos; Reference, a-lipoic
acid 60mg/kg, values are expressed mean+SD of 8 rats, *; p<0.05 and ~; p<0.01 as
compared with intact control, " p<0.01 as compared with LPS control
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Table 6. Changes on the lung proinflammatory cytokine contents after a-Lipoic acid,
LF aqueous extractsand LPS administration

Lung Proinflammatory Cytokine Contents

Group ID

TNF-a (pg/mb) IL-18 (pg/mb)
Controls
Intact 109.00+8.42 175.25+17.28
LPS 152.13+11.33" 262.00+24.28™
a-lipoic acid 126.00£5.48™ % 213.00£11.60™ 7
LF extract
LFe 31.25 148.83+17.96™ 253.13+31.00"
LFe 625 143.63+17.13" 251.50+33.48"
LFe 125 146.13+10.72" 257.38+39.09™
LFe 250 126.83+11.33" * 214.38+19.88""
LFe 500 108.63+14.63" 196.50+10.28"

Group ID was listed in Table 1; Values are expressed Mean + SD of 8 rats; TNF-a, IL-1B, *; p<0.05 and *;
p<0.01 as compared with intact control, ¥; p<0.01 as compared with LPS control

Table 7. Changes on the BALF contents after a-Lipoic acid, LF aqueous extracts and LPS administration

BALF Proinflammatory Cytokine Levels

Group ID

TNF-a (pg/mb) IL-1B (pg/ml)
Controls
Intact 31.25+3.11 26.75+4.30
LPS 46.00£7.65" 40.00+6.14™
a-lipoic acid 3800355 32.63x4.24""
LF extract
LFe 31.25 46.63+750™ 40.75+4.71°
LFe 625 46.25+4.56™ 38.13+5.82"
LFe 125 43.75+4.80" 38.13+5.99”
LFe 250 36.88+5.19" 7 32.38+362""
LFe 500 33.753.99" 27.63+5.95"

Group ID was listed in Table 1; Values are expressed Mean + SD of 8 rats; TNF-a, IL-1B, *; p<0.05 and *;

p<0.01 as compared with intact control, ”; p<0.01 as compared with LPS control

3) BALF i TNF-a &zke| 5} 7b7F 445 Aoy, 523 B FEE 250 ¥
500mg/kg Fololl e Z2F LPS thxaoll H]
LPS thxato A= AR izt vl&) 9 & 594 J=(p<0.01) BALF W TNF-a
A E=(p<0.01) BALF W TNF-a o] = o] a7t AAH UK Table 7).

it
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Table 8. Changes on the histopathological index after a-Lipoic acid, LF aqueous extracts and LPS administration

N r of
Group ID Luni?i ?;:)face Thicl;r;zzsnzf (ﬁi:;eolar Polml;r:;;oniclear
Neutrophils (x5/1mffield)
Controls
Intact 85.12+4.47 27.26£4.20 18.38+6.16
LPS 39.39+4.41" 131.96+22.23" 215.38+14.17"
a-lipoic acid 51.82+8.01° % 55.79+5.04™ % 99.50+11.75™
LF extract
LFe 31.25 38.64+6.19"™ 131.57+23.33" 206.13+22.83"
LFe 625 40.35+6.10™ 124.90+23.24" 214.25+19.60"
LFe 125 38.34+6.37" 128.84+11.70™ 198.50+24.62"
LFe 250 52.35+768" % 5895375 109.25+1351° %
LFe 500 58.04+11.47" ™ 47.80+3.35™ ™ 86.88+20.55™

Group ID was listed in Table 1; Values are expressed Mean =

control, = p<0.01 as compared with LPS control

4) BALF Ui IL-B efzke| Hst

LPS E]]Z?—oﬂ}ﬂl: A E]]z-—TLoﬂ ]5]]
A A=(p<0.01) BALF W IL-18 $H=9]
7} o1 Ao, a-lipoic acid, 523 =

Z 250 2 500mg’kg Fotoll A= 242 LP
EHZ’:—EOH Hlgl] el +=(p<0.01) BALF U]
IL-1B 3ol a7t 178 ¥ Ak Table 7).

o\ o
S LT (=)

w2

LPS Fofol fs) 3 =4 S7tel 9
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A w5 H &Y

3k ¥ £42 a-lipoic acid, 523} & F
250 = 500mg/kg Folwtoll A= A2 LPS
ol wlal 7haE SATkFig. 7).
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SD of 8 rats, ™; p<0.0l1 as compared with intact

1) LSA H3}

PS tizrol A A4 Wzﬁfoﬂ Hl3f 9
9 =p<0.0D) ¥ =5 715 L}E]-LH‘:‘ LSA
Aa7t JAAEHA LY, a-lipoic acid, =3}
= FE5E 200 ¥ 500mg/kg —r‘ﬂ*"ﬂ’ﬂ" z}z}
LPS tizael Hlsf felA A=(p<0.01) LSA
o] S7P7F A H A THTable 8).

Uﬁoﬁ:

2) HxZ H Fe Hat

LPS tizatella= A4 dix
A A=E<0.0D) #HxE ¥ FAL ST JA
=gl o} a-lipoic acid, &3} = —irﬁg 250
2 500mg/kg ool A=
Hl& foAd JE=E<00D) FHxE 9 %771]—4 ¥
27} Q1= ATHTable Q).
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Fig. 7. Changes on the lung histopathological profiles after a-lipoic acid, LF agueous extracts and LPS

administration.

LPS, lipopolysaccharide ; MPO, myeloperoxidase ; LF, Lonicerae Flos; PMNSs, polymorphonuclear
A, B: Intact control; C, D: LPS control; E, F: a-lipoic acid 60mg/kg treated group

G, H: LF extracts 31.25mg/kg treated group; I, J: LF extracts 62.5mg/kg treated group

K, L: LF extracts 125mg/kg treated group; M, N: LF extracts 250mg/kg treated group

O, P: LF extracts 500mg/kg treated group

All Hematoxylin—eosin stain; Scale bars = 40um
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