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Evaluate spleen - strengthening and food - dissipating effects of Fufang Huangqi
Jianpi Koufu Ye by spleen - deficiency rat model
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Abstract: Objective To establish a rat model of spleen deficiency and to study the effect of Fufang Huangqi Jianpi Koufu Ye
(FFHQ) on invigorating spleen and eliminating food. Methods Sixty male SD rats were randomly divided into six groups with ten
animals in each group, namely control group, model group, Qipi oral solution (positive drug, 10 mL-kg™) group, and FFHQ low,

medium and high-dose groups (crude drug 3.25, 6.50, 13.00 g-kg "). Except for control group, rats in the other five groups were
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given 3.75 g-kg ' rhubarb water solution orally and intragastrically for modeling, twice a day, for consecutive seven days. After
successful modeling, low-dose, medium-dose and high-dose groups were given test arrticles by ig, control group and model control
group were given deionized water, and positive control group was given Qipi Oral Solution, 10 mL-kg ', twice a day, for
consecutive seven days. The appearance, physical signs and behavioral activities of the animals were observed and recorded every
day. The body weight and food intake were measured every week. At the end of administration, gastric emptyfunction, food
availability, gastrin (GAS), motilin (MOT) and vasoactive intestinal peptide (VIP) gastrointestinal hormone concentrations were
detected. Red blood cell count (RBC), hemoglobin (HGB), red blood cell volume (HCT), white blood cell count (WBC), red blood
cell distribution width (RDW), absolute value of reticulocyte (RET#), the ratio of reticulocyte (RET), LYMPH, MONO, neutrophils
(NEUT), basophil (BASO) and eosinophils (EO) were determined by automatic hematology analyzer. The spleen and thymus were
weighed and the organ coefficients of spleen and thymus were calculated. The stomach, duodenum, colon, rectum, spleen and
thymus were collected, and histopathological changes were observed after HE staining. Results During modeling, no abnormality
was found in control group. Compared with control group, the other groups showed symptoms of spleen deficiency such as
emaciation, loose stools and reduced activity. At the end of modeling, the body weight and food intake of the other groups were
significantly reduced, indicating that the modeling was successful. During the administration period, compared with control group,
the clinical symptoms of FFHQ dose groups and positive control group basically returned to normal, while the model control group
animals still had spleen deficiency symptoms. After administration, compared with model group, the increase of body weight in
FFHQ groups and during administration was significantly increased (P < 0.05). Daily food intake in FFHQ 3.25 g-kg™' group was
significantly increased (P < 0.01). Gastric empelling rate of FFHQ groups was significantly increased (P < 0.05). MOT
concentration in FFHQ 6.50 and 13.00 g-kg™' groups was significantly increased (P < 0.05), VIP concentration in FFHQ 13.00 gkg™'
group was significantly decreased (P < 0.05, 0.01). LYMPH rate of all administration groups was significantly increased (P < 0.05,
0.01), MONO rate of FFHQ high dose group was significantly decreased (P < 0.05, 0.01), RBC of FFHQ high dose group was
significantly decreased (P < 0.01), RET# and RDW of all administration groups were significantly decreased (P < 0.01). HCT of
FFHQ low dose group was significantly decreased (P < 0.01), HGB of FFHQ medium dose group was significantly decreased (P <
0.01), WBC of FFHQ high dose group was increased. Spleen quality was significantly increased in FFHQ low and high dose groups
(P <0.05,0.01). The thymus quality of FFHQ medium and high dose groups increased. Histopathological examination in each group
showed no obvious organic lesions. Conclusions FFHQ plays a role in invigorating spleen and eliminating food in spleen deficiency
rats, regulating gastrointestinal hormone secretion and improving body immunity may be one of the mechanisms.
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Table 1 Effects of FFHQ on body weight and body mass growth of rats (x+s, n=10)

1) &/ (NDTE= V1 R K /g

(gkg D, Dy Dy, D, D, DM

papiist — 215.60+6.39 279.34+11.99  294.99+12.74  327.09+15.06  63.74+7.81 47.75+5.45
F5 7Y — 215.82+6.92 237.84+11.89"" 253.52+18.64™ 279.01+23.26™ 22.02+12.65™ 41.17+14.81
FFHQ 3.25 216.12£6.98 246.34+10.50"" 271.58+11.53"  302.62+10.10% 30.22+8.70""  56.28+8.30"
6.50 215.41£7.06 246.48+22.63™" 271.00+17.98"  302.68+23.54" 31.07£22.04™" 56.20+11.69"
13.00 216.24£6.40 241.19+14217" 269.43+14.55" 301.62+15.14%  24.95+£16.36™ 60.43+15.53"
JAMOHRE 10 mL-kg ' 215.81£6.99 239.87+11.82" 264.75£13.19™ 296.41+17.34"  24.06£10.57"" 56.54+11.06"

ExBALLE: - "P<0.05 TP<<0.01 ""P<<0.001; 5L A *P<<0.05 #P<<0.01
"P<0.05 "P<0.01 ""P<0.001 vs control group; *P < 0.05 ¥P<0.01 vs model group

®2 FFHQMARBREAE. . AWHARRBHZRNHM (xts,n=10)
Table 2 Effects of FFHQ on daily food intake, food utilization rate and gastric emptying rate of rats (x+s, n=10)

4133 i RESLEE L R %% % 2%
(g'kg D, Dg.is

oyl — 23.3+0.2 25.240.2 0.27+0.03 25.61+13.46
R — 19.3+0.9™ 25.6+0.2 0.29+0.04 4.63+8.08"
FFHQ 3.25 20.6+1.6"™ 26.6+0.2"" 0.300.04 21.24%17.12"
6.50 19.9+0.9™ 25.7+1.2 0.31+0.07 18.4748.39"

13.00 19.5£0.4™ 25.240.6 0.34+0.08 19.15+11.20"

Je M 1 R 10 mL-kg ! 19.3+0.3" 24.5+0.3"" 0.33+0.06 19.52+13.81"

L2 A TP<<0.01 TTP<<0.001: SAEALL K - *P<<0.05 *P<<0.01
"P<0.01 ""P<0.001 vs control group; “P<0.05 “P<0.01 vs model group
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%3 FFHQX KRB HEMIHI (xts,n=10)

Table 3 Effects of FFHQ on gastrointestinal hormones in rats (x+s, n=10)

ZH ) FE/(gkg D GAS/(pg-mL ") MOT/(pg-mL™") VIP/(pg-mL™")
X HEE — 88.10+41.14 117.79+36.46 14.59+4.16
7Y — 49.67+£28.04" 64.01421.51" 34.58+8.51°
FFHQ 3.25 71.35+25.64 97.52+40.36 26.56+9.49"
6.50 56.70+21.57 110.58+39.05" 26.07+9.98
13.00 56.09+25.56 107.76+46.08" 21.39+12.51"
Jed B 10 AR 10 mL-kg ' 64.79+27.05 111.09+30.26" 17.20+6.27%

5 LLE "P<0.05 TP<<0.01; 5 RIAIAH L "P<<0.05 P<<0.01
"P<0.05 “P<0.01 vs control group; “P <0.05 P <0.01 vs model group
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Table 4 Effects of FFHQ on hematology in rats (x+s, n=10)

4 e/ (gkg™) LYMPH/% MONO/% NEUT/% BASO/% EO/% WBC/(x10>L™ "
X HE — 83.342.2 5.3+1.1 11.1+1.6 0.0£0.1  0.4+0.1 8.24+2 .41
et — 71.4+10.5™ 7.4422" 20.1£11.2" 04+12  0.7£0.4 7.83+2.96
FFHQ 3.25 79.7+5.4" 5.5%1.7 14.245.0 0.0£0.0  0.6+0.2 7.96+2.05
6.50 80.0+7.0" 6.1£1.7 13.445.5 0.0£0.0  0.5+0.2 7.76x1.87
13.00 83.245.2% 4.8+1.5"  11.644.2 02+0.4  0.4+0.2 8.27+3.17
AR 10 mL-kg ! 81.0+5.3" 5.2+1.3" 13.3+4.1 0.0£0.0  0.5+0.2 8.27+2.85
ZH ) 7 HE/(g'kg™)  RBC/(x10>L™')  RET/% RET#(x10%L"") HCT/% HGB/(g'L ™D RDW/%
X HEt — 6.7+0.4 5.8+0.9 0.420.0 41.8+1.7 138.1x7.2 13.0£0.5
7Y — 7.240.4" 9.1+1.1” 0.7£0.1" 43.6£1.8  144.5+7.4 16.0£1.3"
FFHQ 3.25 6.6+0.3 7.7+1.0" 0.5+0.1"" 40.5+£1.8" 133.0£7.2 15.1+0.8"
6.50 6.5+0.2 8.1+1.6" 0.5+0.1"" 413£1.2  133.9+3.6" 14.8+0.9
13.00 6.8+0.3" 7.6£1.6° 0.5+0.1"" 41.8£2.0 1352455 15.7+1.3%
AR AR 10 mL-kg ! 6.6+0.2 8.0£1.6" 0.5+0.17 41.0£1.3" 133.3+4.7 15.1+1.5%

XA LLE "P<0.05 TP<<0.01; 5 RIRIAH L "P<<0.05 P<<0.01
"P<0.05 P <0.01 vs control group; “P<0.05 *P<0.01 vs model group
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®5 FFHQXI A RAEEEREMARE REAHIE (xts,n=10)
Table 5 Effects of FFHQ on organ weight and organ coefficient in rats (xts, n=10)

e FE/(gkg D JER 5T /g g i o /g JER U 22 250/ % it i 22 250/ %
paylict — 0.798+0.146 0.749+0.162 0.247+0.044 0.232+0.049
LAY — 0.676+0.092 0.542+0.110™ 0.244+0.036 0.195+0.040
FFHQ 3.25 0.839+0.137" 0.588+0.058" 0.281+0.042 0.197+0.018
6.50 0.814+0.123 0.665+0.161 0.271+0.039 0.221+0.049

13.00 0.870+0.091% 0.685+0.152 0.291+0.035 0.228+0.047
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1 FFHQXARALRFRIBZHIIE(HE 5, %400)
Fig. 1 Effect of FFHQ on histopathology in rats (HE
stain, x400)
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