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Screening of effective parts in Jiaoai Decoction with blood enriching function in
blood deficiency model rats
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Abstract: Objective To screen the active parts with enriching the blood effects of different solvent extraction parts from Jiaoai
Decoction (JAD) by comparing the peripheral blood, immune organ index, interleukin 2 (IL-2), and erythropoietin (EPO) and the effect
of content of erythrocyte membrane and energy metabolism enzyme activity of blood deficiency model rats. Methods Taking the
fundus venous plexus blood 5 mL/kg every day, continuous bleeding for 12 d, to establish the rat model of blood deficiency; The model
animals in each group were ig given JAD and n-butanol, petroleum ether, ethyl acetate, parts of water extract (12 g/kg crude drug) with
compound E-Jiao slurry as a positive control. On day 12 of modeling, the erythrocyte count (RBC), hemoglobin (HGB), red blood cell
hematocrit (HCT), platelet count (PLT) were detected in rats and immune organ indexes of spleen and thymus were calculated, the
levels of IL-2 and EPO content were detected, energy metabolism enzymes (Na*, K'-ATPase and Ca", Mg?*-ATPase) activity were
investigated; The difference of the chemical constituents in the different solvent extraction of JAD was analyzed by UPLC. Results
Compared with the control group, the RBC, HGB, HCT, PLT, thymus index, and IL-2 levels of rats in the model group decreased
significantly, Na*, K*-ATPase and Ca>*, Mg”*-ATPase activity weakened significantly, the spleen index and EPO levels were significantly
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increased, indicating that blood deficiency model was successfully established. Compared with the model group, HCT, RBC, HGB, and
PLT (P <0.05, 0.01) of rats in n-butyl alcohol group could be significantly increased; The spleen index and the content of EPO (P <
0.05, 0.01) were reduced; The thymus index and the content of IL-2 (P < 0.01) were increased, the erythrocyte Ca>*, Mg*"-ATPase and
Na', K'-ATPase activity (P < 0.05, 0.01) was elevated. The contents of PLT and IL-2 (P < 0.01) in petroleum ether group could be
obviously increased; The content of EPO and the spleen index (P < 0.05, 0.01) were decreased. The ethyl acetate fractions could
obviously reduce the spleen index and the content of EPO (P < 0.01), increase Ca>*, Mg'-ATPase activity in erythrocytes (P < 0.05). In
water group PLT (P < 0.05) could be significantly increased and the content of EPO (P < 0.01) be decreased. There were no coffee
acid, benzoyl paeoniflorin, and ammonium glycyrrhizinate in other solvent extracts of JAD, while the content of gallic acid,
protocatechuic acid, ligustrazine phosphate, and chlorogenic acid in n-butanol extract were higher than those in ethyl acetate and
water extract parts of JAD. Conclusion The n-butanol extract is the most active part of JAD for enriching the blood.

Key words: Jiaoai Decoction; enriching blood effects; parts screening; haemopoietin; hemopoietin; Na*, K'-ATPase; Ca>', Mg®*-ATPase
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F1 BRIOAREZIRIEAI MEEE KRN MRAIFM (X s, n=10)
Table 1 Effects of JAD and different extraction parts on peripheral hemogram in blood deficiency model rats (X £s, n = 10)

20 531 FilHE/(gkg)  RBC/A(X10L™ HGB/(g'L™") HCT/(L-L™Y PLT/(X 10°L7h
Xif HEL — 7.65+1.05 140.55+ 8.32 40.15+5.43 1315.20+278.51
TR — 4.00£0.48™ 87.29+11.27% 25.3243.35" 1089.30+124.82"
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3% 12 4594036 96.72+ 5.29" 28.9941.70" 1209.44+ 91.94
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IE T EER AT 12 4.59+0.65 98.29+ 9.53" 29.5243.04" 1309.60+225.15"
TKEBAL 12 4.26+0.46 91.62+ 9.51 27.74+2.67 1283.00+183.46

Sy *P<0.05 "P<0.01; SHIMAILLE: TP<0.05

“P<0.01, FIA

"P<0.05 P <0.01 vs control group; "P<0.05 P <0.01 vs model group, same as below
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Table 2 Effects of JAD and different extraction parts on
indexes of spleen and thymus in blood deficiency model rats
(X £s,n=10)

i3 7/ e i) Sl
(gkg)  (mggh (mg-g)
xof 1 — 2.69+0.59 2.08+0.28
| — 5.0420.61" 1742021
= )% 0.15  3.66£043" 1964024
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3 RIHREZIZIERAL M EAER A R ILE IL-2. EPO KEALI AR AE SR IEEEMERIFM (X £5, n=10)
Table 3 Effects of JAD and different extraction parts on levels of IL-2 and EPO and energy metabolism enzyme of red cell

membrane in blood deficiency model rats (X s, n =10)

Na', K™-ATP /U Ca®*, Mg**-ATP f§/U

=) - -1 -1
45 Fl/(gkg ™) IL-2/(ng'L™") EPO/(U-L™) (1107 RBO) (110" RBO)
X R — 1292.94443.53 13.2241.03 9.52+1.78 5.98+1.67
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Fiti 1 £ AT 12 1028.43+41.63 17.20+0.66" 6.811+1.93 5.81+0.68"
IE T BRI A 12 1088.30+52.76" 18.8440.64" 9.24+1.97 6.60+1.10"
IKFBAL 12 1057.10449.49 13.38+1.04™ 731+1.41 4914126
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1-liquiritin  2-protocatechuic acid 3-benzoyl paeoniflorin 4-ammonium glycyrrhizinate 5-ligustrazine phosphate 6-chlorogenic acid 7-ferulic acid

8-acteoside 9-paconiflorin  10-coffee acid 11-gallic acid 12-vanillic acid, same as Fig.2
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Fig. 1 UPLC of each reference sbustance
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Fig. 2 UPLC of JAD and its each extraction part
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