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[ Abstract ] Objective; To investigate the efficacy and mechanism of Youguiyin, a representative

decoction of tonifying kidney yang, in the rats with bleomycin induced pulmonary fibrosis. Method: A total of 25
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SPF male rats were divided into five groups by the method of random number table, namely normal group, model
group, as well as Youguiyin high, medium and low dose groups, with 5 rats in each group. Pulmonary fibrosis
models were established by intratracheal injections of bleomycin (5 mg-kg '), and the rats were treated with
high, medium and low doses (20, 10, 5 g-kg ') of Youguiyin for 14 days from day 15 after modeling. Then the
inspiratory resistance (Ri), expiratory resistance (Re), lung compliance (Cdyn), forced vital capacity (FVC),
0.4 second rate (FEV,,/FVC% ), peak expiratory flow rate (PEF), and maximum mid expiratory flow velocity
(MMF) were tested by animal lung function instrument, and FVC/lung weight were calculated; the weights of
organs were recorded and the organ coefficient was calculated. The pH values of abdominal aorta (pH), oxygen
partial pressure (PO, ), carbon dioxide pressure ( PCO,), oxygen saturation ( SO,) were detected by blood gas
analyzer. Renin, prostaglandin E, ( PGE,) and matrix metalloproteinase-1 ( MMP-1) levels in serum were
measured with enzyme linked immunosorbent assay ( ELISA). Histopathological abnormalities in left lungs were
evaluated by Masson’s trichrome stain. Result: As compared with the normal group, intratracheal injection of
5 mg-kg ' bleomycin can significantly increase the lung weight and lung coefficient (P < 0.05), decrease Cdyn,
FVC and FVC/lung weight (P < 0.05), increase Ri (P < 0.05), increase FEV, ,/FVC% (P < 0.05),
increase PCO, in abdominal aortic blood (P < 0.05), decrease PO, and SO, significantly (P < 0.05), and
increase PGE, levels in serum (P < 0.05) of SD rats. Pathological examination of lung tissues showed large area of
consolidation in lung tissue of model rats, and those lung tissues with consolidation were mostly formed by the non-
fibrosis area with abnormal cell proliferation and fibrosis area with a large number of extracellular matrix deposition.
As compared with the model group, Youguiyin medium dose group decreased the lung weight significantly (P <
0.05), increased Cydn, FVC and FVC/lung (P <0.05), decreased Ri and FEV, ,/FVC% (P <0.05),
decreased PGE, levels (P < 0.05) ; while PO, and SO, levels in arterial blood were significantly increased in high
dose group (P <0.05). Pathological examination showed Youguiyin can inhibit chronic inflammatory infiltration
from pulmonary consolidation to normally aerated lung parenchyma. Conclusion: Youguiyin could improve the
pulmonary function of model rats, which may be associated with lowing PGE, in serum, inhibiting the diffusion of
chronic inflammatory infiltration, and delaying pulmonary fibrosis.
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Table 1 Effect of Youguiyin on organ quality and organ coefficient in rats with pulmonary fibrosis(x +s,n =5)

25 H/g kg™ ili 5T 4/ g KE/g /g HUM R B g Jili 25/ % il RE %
EH - 1.77 0. 12 1.53 20. 10 1.47 0. 10 545.95 +21. 42 0.33 £0.03 0.28 +0.02
i - 2.97 +0. 42" 1.35 +0.29" 1.28 +0. 18" 386. 66 +33. 87" 0.78 0. 18"  0.35+0.05"
FELERYe 5 2.66 £0.25" 1.19 £0. 12" 1.18 0. 17" 372.12 +26. 37" 0.72+0.08"  0.32+0.05

10 2.48 +0.23"%  1.21 £0.07" 1.24 +0. 04" 397.06 +29.77" 0.63 +0.05"”  0.31%0.03
20 2.75 +0.49" 1.34 +0.24" 1.38 +0.27" 407.92 +67.98" 0.70 £0.21"  0.33 20.03"
T SIEHALED P <0.05; SHBA HEY P <0.05(%2~6 ),
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Table 2 Effect Youguiyin on airway resistance and lung dynamic

compliance in rats with pulmonary fibrosis(x +s,n =5)
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el - 0.81 £0.06" 0.51 £0.08"  0.13 £0.02"

F AR 5 0.69 £0.08"% 0.51 £0.02"  0.16 +0.04"
10 0.67 £0.06"% 0.48 +0.04"”  0.19 £0.04">
20 0.66 £0.07"% 0.47 £0.04"  0.16 +0.05"
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Table 3 Effect of Youguiyin on lung function in rats with pulmonary fibrosis(x +s,n =5)

13 bl i, 1 FvC FEV, , FEF,4 FEF,, FEF 5 MMFﬁ PEF )
/g kg /mL /FVC% /mL-s”! /mLes ™! /mL-s ™! /mlL-s™! /mL-s !
E# - 13.34 +1.78  74.94 =8. 81 30.65 £2.43  25.73 =2.21 19.61 £1.89  24.98 +2.15 31.85 £2.47
157 - 5.58 £0.26"  98.41 +1.06") 27.62+3.00" 23.86+3.06" 16.49 £1.79 22.37 £2.68")  27.77 +3.08"
FIAK 5 6.85+1.42" 93,49 £5.75"  26.55+0.97" 22.41 £1.74"  15.94 +1.07" 21.30 £1.42")  26.95 +0.74"
10 8.26 £1.67"% 88.56 +8.77"% 26.98 +2.37" 21.88 +1.96" 15.45+1.28" 20.98 +1.75" 27.55+2.37"
20 6.82+1.68" 94.22+5.01" 28.97+2.53  24.78 +2.35 17.37 £1.17  23.42 £1.97"  29.27 +2.38
3.4 AR KRR FVC B m iR FVC, FVC B WK (P <0.05) . SEEAYA AL, 45 H K
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Table 4  Effect of Youguiyin on FVC/lung weight in rats with

pulmonary fibrosis(x +s,n=5)

20 5] FlH/g kg ™! FVC/Jifi J5i ft /mL- g ™'
E# - 7.59 +1.41
iR - 1.91 £0.33"
FElERYe 5 2.61 0. 66"

10 3.32 +£0.57"%
20 2.59 +0.95"
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Horp R T 1A SRRV LA, A H R
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Table 5 Effect of Youguiyin on blood gas in rats with pulmonary fibrosis(x +s,n=5)

H PCO, PO, BE HCO; TCO, S0,
215 1 pH -1 )
/g kg /mmHg /mmHg /mmol - L /mmol-L ! /mmol-L ™! /%
E# - 7.38 0. 03 46.06 8. 19 72.80 +8.17 5.20 =0. 84 30.34+1.19  31.80 £1.48  93.40 £3.21
i - 7.35 £0.03 60.86 £7.45"  37.40 +7.02" 7.80 £2.17"  33.54 £2.53"  35.40 £2.7"  65.20 +12.28"
FalELY 5 7.34 £0.02 60.74 +2.25"  41.80 +7.16" 6.80 +1.30 32.70 £1.32")  34.40 +1.52" 71.00 £11.47"
10 7.34 £0.01"Y  60.15+1.69"  45.00 +8.08" 6.75 +1.26 32.53 +1.04"  34.25+0.96" 75.25 £8.26"
20 7.35 +0.01 57.17 £3.66"  55.67 +10.12"% 6.00 +1.73 31.77+1.72  33.33£2.08  85.00 =7.81%

7 :1 mmHg =0. 133 kPa,

F6 HERMMALUKXRMFZIERNOHM (v +5,0n=5)
Table 6 Effect of Youguiyin on serological indexes in rats with

pulmonary fibrosis(x +s,n=5)

x| & 1L ) -
-1 - 72.67 +27.38  28.83 £8.34 0.61£0.28
A - 84.41 +24.18  54.37+11.27" 0.79 +0.29
FELELY 5 77.27 £22.19  47.90 +6.03"  0.72 +0.25
10 68.24 £15.59  47.99 £10.92") 0.65 +0.43
20 70.37 £30.86  34.13 +9.44'2 0.60 +0.24
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Fig.1 Effect of Youguiyin on lung tissue of rats with pulmonary

fibrosis ( Masson, x 200 )
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