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Abstract: Objective To investigate the positive effect and possible mechanism of Lvjiao Buxue Granules on the leukopenia
induced by cyclophosphamide in mice using 'H-NMR metabolomics approach. Methods Cyclophosphamide was used to establish
the leucopenia mice, and the content of white blood cells, red blood cells, hemoglobin, platelets and other routine blood indexes were
measured. The changes of endogenous metabolites in serum were analyzed by '"H-NMR metabolomics to investigate the regulation
effect of Lvjiao Buxue Granules on serum endogenous metabolites in mice with leukopenia and the regulation mechanism of
metabolic pathway. Results Compared with the control group, the contents of white blood cells, red blood cells, hemoglobin, and
platelets in the model group were decreased significantly (P < 0.01), while the level of white blood cells and platelets in the treatment
group were increased significantly (P < 0.05), and Lvjiao Buxue Granules can call back the level of potential differences metabolites.
Conclusion Lvjiao Buxue Granules can improve leukopenia by regulating the immune function, energy metabolism, and amino
acid metabolism.
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Fig. 1 Effect of LJG on serum WBC level in leucopenia
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Table 1 Effect of LJG on serum RBC, HGB, and PLT in leucopenia mice (X £s, n=12)
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27

RBC HGB PLT RBC HGB PLT RBC HGB PLT
M 4514039 64424820 114800210899 5224058 7175883  94658+17383 5502086 76.90£13.94 105146£182.67

63.581+7.83 1035.67+190.52
61.58+4.46  989.331+158.15
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440£0.74" 58.881+9.23" 69638121133 4.2840.69" 59.37+12.64"

588.44+129.88"
730.50 % 141.70%
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Fig. 2 Effect of LJG on spleen and thymus index in leucopenia mice (X *s, n =12)
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Table 2 'H-NMR assignments of major metabolites in serum of mice
s AR Ou 'S Rl ou
1 BEEEE  094(t,J=72Hz),1.02(d,J=72Hz) | 20 JLEF 3.04 (s), 3.93 (s)
2 RER 0.96 (t,J = 6.6 Hz) 21 ARG 3.20 (s)
3 IR 0.99 (d,J=7.2 Hz), 1.04 (d, J= 6.6 Hz) 22 fHBH 3.21(s)
4 RTE 1.08 (d, J=7.2 Hz) 23 HMBEBEARTR  3.23 (s)
5 3-FFETER 1.20(d,J= 6.6 Hz), 2.30 (m) 24 ENIEE 3.36 (s)
6 FLi 1.33(d,J=72Hz),4.11 (q,/=7.2 Hz) 25 HEbE 3.38 (m), 3.46 (m), 3.54 (dd, J = 3.6, 6.6 Hz),
7 2-NERZKEE 1.44 (d,J=7.2Hz) 3.74 (m), 3.84 (m), 4.65 (d, J = 7.8 Hz),
8  THEM 1.48 (d, J=17.2 Hz) 5.24 (d, J=3.6 Hz)
9 MER 1.72 (m), 1.90 (m) 26  HilE 3.56 (dd, J=6.6, 11.4 Hz), 3.65 (dd, J =
10 BEER 1.92 (s) 42,11.4 Hz)
11 BER 2.07 (m), 2.35 (m) 27 JRmEE 5.80 (d, J=7.2 Hz), 7.54 (d, J= 7.8 Hz)
12 Al 2.23 (s) 28 R 6.52 (s)
13 ZMiZiE  2.28(s) 29 MRER 6.90 (d,J=7.8 Hz), 7.19 (d,J= 8.4 Hz)
14 AR 2.37(s) 28 HHR 6.52 (s)
15 BEHIR 241 (s) 29 JRENE 5.8(d,J=72Hz),7.54 (d,J="7.8 Hz)
16 BEBAE 245 (m) 30 FIEAER 7.04 (s), 7.76 (s)
17 R 2.53(d,J=162Hz),2.70(d,J=162Hz) | 31 RN 7.33 (d, J=9.0 Hz), 7.37 (m), 7.43 (m)
18 ETER 2.64 (t,J=7.2 Hz) 32 HIEg 8.46 (s)
19 =Hg 2.93 (s)
or
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Fig. 4 Control group and model group OPLS-DA plot (A) and permutation plot (B)
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&3 [ME 'H-NMR ElEHERKIHF~EITIEEIR (X100) (X £5,n=8)
Table 3 Relative peak areas of differential metabolites in 'H-NMR spectra of serum (x 100) (X £s, n =8)
AE X W T AR
AR PR GECLL L BEHIR H g JULAT
X i 1.17£0.26 0.10£0.01 0.31£0.04 0.06+0.01 0.18+0.07 0.39+0.03 0.41£0.00
et 0.78£0.17" 0.07£0.00" 0.38£0.06™ 0.08+0.02" 0.1140.02" 0.454+0.06™ 0.37%0.03™
LIGM  0.99+0.28 0.0840.00 0.28+0.06* 0.09+0.04 0.1240.03 0.3940.04 0.4340.04

Hl

=i

3 XS U T B
) AR SRR HAR R BAMR BN JETR

gt 0.29£0.05 0.3440.04 0.214+0.04 0.1240.01 0.2140.01 0.11£0.03 0.78+0.01
[kt 0.291£0.04 0.32£0.03 0.18£0.02 0.12£0.01 0.22£0.02 0.10£0.01 0.83+0.02
LIGM  0.39+0.07* 0.45+0.09" 0.27+0.06" 0.15+0.02% 0.32+0.07* 0.20+0.04* 0.61+0.08"
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A-PLS-DA plot of control group, model group and LIGM group B-S-plot diagram 1-the differential metabolites between control and model groups
2-the differential metabolites between model and LIM groups 3-the metabolites that no statistical difference 4-the common differential metabolites

between 1 and 2
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Fig. 5 Effect of LJM on serum abnormal metabolic profile of mice leucopenia
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Fig. 6 OPLS-DA (A) and permutation plot (B) of LJGM group and model group
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Fig. 7 MetPA analysis of differential metabolites in "TH-NMR spectra of serum plot of control group vs model group (A) and

LJGM group vs model group (B)
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