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Abstract: Objective To conduct a formula dismantling study on Xiaozhi Pills (JH5% *L) based on functional animal models, and
elucidate the compatibility regularity by which Xiaozhi Pills exert hemostatic, laxative, and gi-tonifying and collapse-preventing
effects. Methods In the functional experiments, the animal groups were categorized as follows: control group, model group (except
the hemostatic function experiment), positive drug group, Xiaozhi Pills group, hemostatic and non-hemostatic groups (for the
hemostatic function experiment), moisten dryness and promote bowel movements and non-moisten dryness and promote bowel
movements groups (for the moisten dryness and promote bowel movements function experiment), and tonify qi to prevent collapse and
non-tonify qi to prevent collapse groups (for the tonify qi to prevent collapse function experiment). In the hemostatic function
experiment, a rat tail amputation model was used to determine the effects of each treatment group on bleeding time and coagulation
parameters, including prothrombin time (PT), activated partial thromboplastin time (APTT), thrombin time (TT), and fibrinogen (FIB)
levels. In the moisten dryness and promote bowel movements experiment, a composite difenoxin-induced constipation model in mice
was utilized to assess the impact of each treatment group on bowel movement metrics and the expression of substance P (SP), 5-
hydroxytryptamine (5-HT), and vasoactive intestinal peptide (VIP) in plasma. In the tonify qi to prevent collapse experiment, a
swimming fatigue model combined with bloodletting was employed to induce a dual deficiency of qi and blood in rats, evaluating the
effects of each treatment group on phenotypic scores, body weight, swimming duration, peripheral blood indices white blood cells
(WBC), hemoglobin (HGB), platelets (PLT), and red blood cells (RBC), as well as hematopoietic immunological markers, including
erythropoietin (EPO), thrombopoietin (TPO), and granulocyte-macrophage colony-stimulating factor (GM-CSF), along with the organ
coefficients of immune organs. Results Compared with the control group, the Xiaozhi Pills group and the hemostatic group
significantly reduced bleeding time in rats (P < 0.001) and increased the rate of bleeding time reduction (P < 0.001), potentially by
inhibiting prothrombin time (PT) expression (P < 0.05) and promoting fibrinogen (FIB) expression (P < 0.05). In contrast, the non-
hemostatic group exhibited no significant improvements in bleeding time or coagulation parameters. Furthermore, compared with the
model group, the moisten dryness and promote bowel movements group significantly shortened the time to expel the first pellet of
black feces (P < 0.05) and increased both the number of pellets expelled in 6 hours and fecal weight, while also enhancing fecal moisture
content (P < 0.05, 0.001). This group upregulated SP and 5-HT expression (P < 0.05) and downregulated VIP expression (P < 0.01).
Overall, its effects were weaker than those of the Xiaozhi Pills group, while the non-moisten dryness and promote bowel movements
group only significantly reduced VIP expression (P < 0.05) and no significant effect on SP, 5-HT, or bowel function metrics (P < 0.05).
Compared with the model group, the tonify qi to prevent collapse group showed notable improvements in qi and blood deficiency rats,
as evidenced by a reduced apparent score (P < 0.001), prolonged swimming time (P < 0.001), increased spleen index (P < 0.05),
elevated PLT levels (P < 0.05), decreased plasma EPO expression (P < 0.01), and increased TPO and GM-CSF levels (P <0.01,0.001).
Overall, this effect was stronger than that of the Xiaozhi Pills group. Although the non-tonify qi to prevent collapse group could reduce
the apparent score (P < 0.05), extend swimming time (P < 0.05), and elevate plasma TPO and GM-CSF levels (P < 0.01, 0.001), its
overall effects were weaker than those of the tonify qi to prevent collapse group, with no significant improvements in peripheral blood
indices, or immune organ coefficients (P < 0.05). Conclusion Baiji (Bletillae Rhizoma), Dongwudachang (Sus scrofa domestica
Brisson), charred Sankezhenpi (Berberidiss Cortex), honey-fried Huaijiao (Sophorae Fructus), and charred Diyu (Sanguisorbae Radix)
are the primary ingredients of Xiaozhi Pills that contribute to its hemostatic function. Charred Huomaren (Cannabis Fructus), wine-
fried Dahuang (Rhei Radix et Rhizoma), and wine-fried Danggui (Angelicae Sinensis Radix) serve as the main components for moisten
dryness and promote bowel movements. Huangqi (Rhei Radix et Rhizoma), charred Baizhu (Atractylodis Macrocephalae Rhizoma),
wine-fried Danggui, and Dongwudachang are the key ingredients that enhance tonify qi to prevent collapse in Xiaozhi Pills.

Key words: Xiaozhi Pills; hemostasis; bowel-moistening and laxation; qi-tonifying and prolapse-stabilizing; compatibility regularity;
prothrombin time; activated partial thromboplastin time; thrombin time; fibrinogen; substance P; 5-hydroxytryptamine; vasoactive

intestinal peptide
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Table 2 Effects of Xiaozhi Pills and its disassembled

formulas on bleeding time in rats ( xts, n=10 )

i/
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**P < 0.01 vs control group.
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R3 EHBEAREIRAENARBMIBASNE ( x£s, n=10)
Table 3 Effects of Xiaozhi Pills and its disassembled formulas on coagulation parameters in rats ( X*s, n= 10)
A5 HR/(gkeg™") PT/s APTT/s TT/s FIB/(g-L™)
Pagie — 12.24+0.92 20.51+3.94 35.41+4.91 1.224+0.18
“MAY 0.18 9.38+2.18™ 15.61+2.00™ 31.66+2.47" 1.63+0.16™
R AT 2.26 10.00+1.18™ 18.95+2.19 33.42+1.22 1.42+0.06"
1k 1L 1.22 10.17+1.71" 19.97+4.66 32.74+1.62 1.41+0.13"
HE 1k 1 1.04 11.32+1.15 20.22+3.37 32.69+3.61 1.36+0.17
SRR "P<0.05 P<0.01 P<0.001.
"P<0.05 "P<0.01 " P<0.001 vs control group.
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Table 4 Effects of Xiaozhi Pills and its disassembled formulas on compound diphenoxylate-induced constipation in mice ( x+s, n=10 )
21 5 7 &l (gkg™) L 248 A 7] /min HEAE Bk HEAE BT /g HAEEKEI%

oyl — 72.00+13.28 41.20+4.02 1.18+0.14 68.12+4.45
iRt — 124.90 423,52 26.60 +4.30"# 0.79+0.18"# 57.84 +2.58"#
TR AL FE L4 it 0.06 85.50+32.86™ 35.70+8.54"" 1.09+0.14™ 67.25+2.49"
R ALETT 3.60 94.40+14.57* 36.60+4.67"" 0.99+0.07" 66.99+5.23"
i) 7B G 0.74 91.50+9.78" 33.20+3.65 0.96+0.09" 64.58+1.23"
31 Py e fi 2.86 105.80+38.03 31.00+2.16 0.94+0.20 60.63+4.47

xRt #P<<0.01; SHAIALE: "P<0.05 P<0.01 *P<0.001.

##4P < 0.01 vs control group, "P<0.05 P <0.01 *P<0.001 vs model group.

450 ~ 400 240 it
B 2 3804 T g o w T
g i = *%
;3400 [ 2 360 J_ 50220 ( o | T
= = g
i; 350 % % B 200 ma
o = 320 %
; - W .l
300 5300 > 18015 — ——
XTE W sl A 1&&1}% XTH” ’fﬁ’” UL SR 1B R RERL SRERE A Tl S
gl A7 EEOEE AT Sy 1 E i v i U
ExHRA L #P<0.01; HHEMALE: "P<0.05 *P<0.01 "P<0.01
##P <0.01 vs control group, "P<0.05 "P<0.01 *P<0.001 vs model group
1 SHEARERAENE FhIEESESEM/ N RIME S SP. 5-HT & VIP KFEHIEM ( x+s, n=10)

Fig.1 Effects of Xiaozhi Pills and its disassembled formulas on the expression levels of SP, 5-HT, and VIP in the plasma of

compound diphenoxylate-induced constipated mice ( xxs, n=10)
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3.3 #HSERRINEESLIE

330 VR AL SR R KRR AR BERES B i K (]
UEOMR NSRS R, SXFHRAAHLE, SRR R
MBI (P<0.001), AFELZFHEL (P<
0.001), JFUkET AR E 4% (P<0.001). S
AHEG, THRF AL 77 45 40U i 2H 3 e Y 25 PRI R
MPEA 5 1Kk I 1] (P<<0.001), #M< [ i 20K
AR EEAHE FAES, BERTRIMEE
S5 ARV 4K BRI 4355 Tk st T R 75 38
WEMGE (P<0.05), (HEGERER % 55 T4

Il Byt 2 LA o BTG B AR AK, b A B R A B 2
R FU R AN A FH ) 32 220k

332 R REAF IR BRAMNE LS Fabrszmm - a0
6 A, SATRRZHAR b, B2 20 K BRI - WBC.
HGB. PLT Al RBC 7K-F-#4 & 2 f£{K (P<<0.05. 0.01.
0.001). HBIAYLFALL, HRE R4 7 2K B
WBC. HGB. PLT Al RBC ¥JHA FTh#a%, M
AR R PLT W3 A& (P<<0.05), WBC.
HGB 5 RBC BAF-Ei#ass, iaEfMTEI AR R
i+ WBC. HGB. PLT #ll RBC ¥JTCH & F T,

R5 HBARSRAEM SIS EERARFWETFS A EMEME ( x5, n=10)

Table 5 Effects of Xiaozhi Pills and its disassembled formulas on observable indicators and swimming time in qi and blood

deficiency model rats ( xX*s, n= 10)

£ FIE/(gke™) T4y )5 g UK 18] /min
it i — 0.00+0.00 319.30423.73 17.69+2.28
it — 8.701+0.82%# 245,504 20.69"# 9.97 +2.55%#
A EAH 0.46 2.704+0.82" 257.30+22.51 15.44 42,57
R AATT 2.26 2.3040.48™ 277.70+35.00" 15.414+1.84"
A it 0.61 2.50+0.71" 266.80+13.82 16.89+2.54""
RIS 1.65 7.50+1.78" 246.80+14.61 12.61+1.56"

XA #P<0.001; SHMAILLE: "P<0.05 *"P<0.001.
##P < 0.01 vs control group, "P<0.05 P <0.001 vs model group.

6 BAFRAERMANSMTEARMEZS WBC. HGB. PLT 1 RBC KFEHIEM ( x+s, n=10)
Table 6 Effects of Xiaozhi Pills component formulas on plasma levels of WBC, RBC, HGB, and PLT in qi and blood

deficiency rats ( xX*s, n= 10)

2H ) HE/(gke™) WBC/(X 10%-L™) HGB/(g-L™) PLT/(X10%L™) RBC/(X102L)
Xof R — 4.0740.70 157.80+4.54 1342.00+93.16 8.26+0.36
it — 1.934+0.36" 147.20+5.41% 1114.50+162.86" 7.66+0.41"

A A AL 0.46 3.48+2.01" 149.80+8.47 1123.10+175.15 7.86+0.46
R AT 2.26 3.19+1.11 154.70+8.38 1266.30+155.79 7.94+0.63
AN 0.61 2.63+0.52 150.90+4.48 1285.70+49.83" 7.89+0.28
AR 1.65 1.88+1.04 146.90+7.59 1173.00+£109.12 7.63+0.36

Hxtfe4iLbse: #P<0.05, #P<<0.01, "P<0.001; SHAKTHEALLE, "P<0.05.
#P<0.05, #P<0.01, " P<0.001vs control group, “P < 0.05 vs model group.

3.3.3  TH R AL AR U7 R OK BR G 2 3 IR B 1) 5
el 2 fros, SXTHRAIARLL, AL KR
o EPO /K FEZETHE (P<<0.001), TPO /K &#
FEAK (P<<0.01), GM-CSF /K FH R, Sk
RUH ARG, FME B 2H B8 2 35 % EPO /K (P<
0.01), E#FFH TPO 5 GM-CSF /K*F (P<<0.01.
0.001), MBS TR AT, TARRMIE
it 20K BRI 2% o TPO 5 GM-CSF /K P B E T+

(P<<0.01. 0.001), {HX} EPO /KF-JC iR E 5
3.3.4  VHRERLRAR TN KRR TR B AR TR AT
o R 7 fown, SRR, B KRN
JRFEE. MRS EE TR (P<0.001). LA
AREL, FMVE AR R R R B (P<
0.05). B HUA LIS, SEEBR I TR
) R W = N il 2 N W Y % e (S M e A m < i)
69 JUR i G B AR A
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i n

*
*
*
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[}
o

120 EEES

x FE
Hk

100

90

GM-CSF 7KF/(pg-mL™")

80

X Ahehas AR AT AR
S AT R R

TR R AR AR A JERNS
SR AN ER R

XHE B Ahehas WA B SR
Sh 407 ER B

LXA R #P<0.01 *#P<0.001; SHMALE: "P<0.05 "P<0.01 ""P<0.001
#P<0.01 *¥P<0.001 vs control group, "P<0.05 "P<0.01 "P<0.001 vs model group
2 HBARSRAEMSETEARRMLEF EPO. TPO 1 GM-CSF K EH#N ( x+s, n=10)
Fig. 2 Effects of Xiaozhi Pills and its disassembled formulas on plasma levels of EPO, TPO, and GM-CSF in qi deficiency
rats ( xts, n= 10)

R OHBAMNSMTEXRMRIER. MRS
(x=+ s, n=10)
Table 7 Effects of Xiaozhi Pills on thymus index and spleen

index in qi and blood deficiency rats ( xxs, n=10)

MR FE(gke)  MilRfes JHRE 4 2
xof — 10.32+2.08 17.3542.89
eit] — 5.662.50"* 12,60 3.64%
e aA R 0.46 5.41+1.65 13.9642.02
R AL ETT 2.26 6.83+2.34 15.57+2.18
EN il 0.61 7.57+2.17 15.87+3.02"
AERME 1.65 5.48+1.42 14.96+1.76

SXIHRA L #P<0.001; SHEIALLE: “P<0.05
##P < 0.001 vs control group, “P < 0.05 vs model group

4 g

i RO 2%, HEREF IR R A
ZIRAEIA RS, HeRI AL, BT, sk,
BT, DASONEIR DhRe ki, Ahn XURE (R
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‘i DR i i o A K B 0 S BN 1D i B3 M SR T
B IL, 25 B A SRR R A, R i SR 1
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