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[ Abstract ] Objective: To investigate the effect of total flavonoids extract of Adiantum capillus-veneris
(TXJF) on serum metabolites of asthmatic rats. Method: Based on the establishment of asthmatic rat model,
asthma model rats were given TXJF by intragastric administration, then to observe the percentage of leukocyte in

bronchoalveolar lavage fluid ( BALF) and pathological changes of lung tissue; levels of immunoglobulin E (IgE) ,
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interleukin-4 (IL-4) and IL-5 in serum of rats were detected. 'H-NMR was employed to establish fingerprints of
serum metabolites in rats, partial least squares discriminant analysis ( PLS-DA) and orthogonal partial least
squares discriminant analysis ( OPLS-DA) were adopted to analyze the differences in serum metabolites. Result;
Compared with asthma model group, total number of leukocytes and inflammatory cells in BALF of TXJF
administration group were decreased and the pathological changes of lung tissue were significantly alleviated. The
levels of IgE, IL-4 and IL-5 in serum from TXJF high and middle dose groups were significantly lower than those in
the asthma model group. The results of PLS-DA showed that the contour differentiation between the asthma model
group and the normal group, the TXJF administration group was distinctly separated. Compared with the normal
group, the levels of leucine, glycoprotein, glycine, alanine and other metabolites in serum of the asthma model
group were decreased; the contents of lactic acid, very low density lipoprotein ( VLDL) and acetone were
increased (P <0.05). In the TXJF high dose group, the contents of leucine, alanine, glycoprotein, glycine
and other compounds were all higher than those of the asthma model group; the contents of acetone, lactic acid,
unsaturated lipids, VLDL and other compounds were decreased (P <0.05). Conclusion: TXJF can improve the
pathological changes of lung tissue in asthmatic rats, decrease concentrations of Igk, IL-4 and IL-5 in serum and

affect the effect of serum metabolites; its mechanism may be related to amino acids metabolism, energy

metabolism, fat metabolism and glucose metabolism in asthmatic rat model.
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Fig.1 Pathological changes of lung tissue in all groups( HE, x 200 )
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Table 1 Comparison of total number of leukocytes and proportion of inflammatory cells in BALF ,levels of IgE ,IL-4 and IL-5 in serum of rats

from each group(x +s,n=10)
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/mg-kg (/L) /% /% /% /g L7t /ng-L~! /ng-L~!
E%# - 1.59 +0.32 1.33 £0.41 0.78 +0.68 1.11 +0.87 152.98 +42.31 9.71 +1.87 7.67 +1.10
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400 2.91£0.12>% 2,14 +0.84 2.18+0.312% 2,64 0.84%  262.36 +52.67%%  14.78 £2.21* 10.88 £2.44%%
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Fig.2 'H-NMR of serum in all groups
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zﬂ 5 l% uﬁ‘% 7‘% E! éﬂ E,‘J ﬁ %ﬁ X j)jz 7% % é ﬁ ﬂ: E':J ’ aﬁ 2 Fig.3 3D spatial distribution of serum in rats from all groups by PLS-DA
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Fig.4 3D spatial distribution(a) and scatter plots(b) of serum in rats from normal group and asthma model group by OPLS-DA
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Fig.5 3D spatial distribution(a) and scatter plots(b) of serum in rats from dexamethasone acetate group and asthma model group by OPLS-

DA
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Fig.6 3D spatial distribution(a) and scatter plots(b) of serum in rats from TXJF high-dose group and asthma model group by OPLS-DA
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Fig.7 3D spatial distribution(a) and scatter plots(b) of serum in rats from TXJF middle-dose group and asthma model group by OPLS-DA
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Fig.8 3D spatial distribution(a) and scatter plots(b) of serum in rats from TXJF low-dose group and asthma model group by OPLS-DA
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2 PN B L JULTR I 2 R H Z R A o A W AR AL &
Yy w4 W T s VLDL FIZLMR A AR 26 VN
Bl S B TR, HRA S8 X (P<0.05);
5 1 W 15 R 2 OB, TXTF (KGR 4 P e E R, WA

®2 HHKRME OPLS-DA GHMEEEFMR BN REEXRY

Eéy/ﬁiﬁ ﬁv@%ﬁ@éyﬁﬁﬁﬁ ’ﬁ_%%%’a_%%%%
e Y& 2 W T s VLDL A A AR 26 (7L
R DN A5 R R, B R S (P <
0.05),

Table 2 Main differential metabolites and their correlation coefficients of serum in rats from all groups by OPLS-DA

AH R FR B
No.  fLity 5/ppm - Hﬁéﬁﬁﬁt FE B TXJ'F TXJ'F TXJKF
O KA - 1% 7] k4 - o) k4 - IR 4 41 -
i 52 78 241 I Wi 155 75 24 I M 52 750 241 I M 52 750 241
1 VLDL 0.88(m),1.27(m),1.57 (m), 0.93 0. 64 0. 84 0.96 0. 89
2.00(m),2.22(m),2.75(m)

2 1.32(d) ,4.11(q) 0.77 0. 64 0. 80 0.98 0. 81
3 WNAER 1.47(d), 3.76(q) -0.67 0.73 -0.86 -0.73 -0.69
4 EEB 1.72(m) -0.72 -0.78 -0.87 -0.83 -0.81
5 HEEN 2.03(s) -0.82 -0.47 -0.95 -0.94 -

6 EAM 2.14(s) -0.79 0.48 -0.71 -0.66 -

7 T 2.23(s) 0.92 0. 66 0. 89 0.95 0. 80
8  AHEM 2.37(m) -0.57 -0.42 -0.78 -0.70 -0.68
9 W 2.45(q) -0.75 - -0.87 -0.84 -

10 LAz 3.03(s) -0.69 -0.63 -0.84 -0.72 -

11 EER 3.93(d) -0.62 -0.59 -0.49 -0.64 -0.95
12 A% (dil.)zifiiig 40(t),3.49(t),3.90 o o.sl o1 B o6l
13 o-#jZ# 3.53(dd),3.72(dd),5.23(d) -0.77 -0.85 -0.55 -0.71 -0.73
14 HHEm® 3.56(s) -0.82 - -0.89 -0.81 -0.88
15 AffAfgdE 5.31(m) 0.81 0.39 0.85 0.94 0. 83
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