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Influences of Xiaoyao Pills on peripheral blood and hypothalamic-pituitary-
adrenocortical axis in rats with syndrome of stagnation of liver ¢i and blood
deficiency

ZHAO Dan-ping, ZHANG Jian-jun, WANG Sha, HOU Yan, WANG Yu-jie, ZHAO Yi-meng, WANG Lin-yuan
Beijing University of Chinese Medicine, Beijing 100029, China

Abstract: Objective To study the effect of Xiaoyao Pills (containing Paeoniae Alba Radix) on peripheral blood and hypothalamic-
pituitary-adrenocortical (HPA) axis in rats with syndrome of stagnation of liver ¢i and blood deficiency. Methods The model of
syndrome of stagnation of liver ¢i and blood deficiency was established by chronic restraint stress combined with radiation, and healthy
male rats were randomly divided into four groups such as normal group, model group, Paeoniae Alba Radix group, and Xiaoyao Pills
group. The rats in treatment groups and normal group were fed with medicines and pure water from day 1 of the experiment,
respectively. The weight, peripheral blood, glucose consumption, and hypothalamic-pituitary-adrenal axis were measured. Results
Compared with the model group, the weight and amount of WBC of model group were decreased significantly (P < 0.001), and the
amounts of ACTH, CORT, and CRH were increased significantly (P < 0.01 or 0.001). Glucose consumption test showed that the
ability of model group to explore the novel environment was reduced (P < 0.01), Xiaoyao Pills group on the above indicators had a
corresponding regulatory role (P <0.001 or P < 0.01). Conclusion The effect of Xiaoyao Pill on peripheral blood and HPA axis may
be one of the mechanisms of its function of soothing liver to resolve depression and nourishing blood to invigorate the spleen.
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e B EAT BN 1.8%, FF & (h EZ58)2015
SERRER (>1.2%); BEEN (RYE AL, #t5
201610006, JLZEBAMEIRAF]D, ZA % mH0H
FHETE I, FrP AT G BN 4.19 mg/g, A4
2588 ) 2015 FERRTE KR .
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1.4 {488

KEREZEZ (H#]D: &K 20ecm. WN4E 6 cm,
n] A B A T HAK RS ; Beckman Coulter Ac. T
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Lyse. Ac. T 5diff Fix. Ac. T 5diff Hgb Lyse {7
e B A YR ST I
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2.1 BAKEIRFE
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HATKIRIIAL (2 g/kg) EIEHFA (F (EZ )
2015 R E N FH 2552 AT 35, R4 H A2
& 4.032 g/kg, ig KN 10 mL/kg), 410 K.
G 1 R&EH ig N2, &S5 21 d.
2.3 iEE

KR RIRE MR G, FRERE, R
XTREZH AP AR BB R A ERT R SE 3 h, %S 21 d,
WAE LIS K SRR BRI RTEE, R A
A EE, it se b, R KRR
sk, DA AERIERE AR IR .
BRxsHRAH AL, RS T R4 7 d J5RISLE0EE 8 K,
SRR A B RS 1 IR, BB AIER 3.5 Gy, &
SHE KRR e IR, R E R R4 3 h, Lk
14 d.
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BEAK, 52 FB A | A KR L B 1K, 5B
3 REHNREEEEEK 24 h, HEREE T/K 100 mL
FT 1% BEREZK 100 mL 25 13, S KE 1 h 192
BT KAREKEFER . BEKIHRESR =FKIEFER/(2
BT KHEFEE KB REE). TSR 7. 14, 21
R FERE K A=
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53374 104 14 RFATHMNE M GAT I, H A BRI,
K F 4 B 3 480 B TE 053 A OO0 i I 204
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ikl o FART/KSEVILANIEIE ALK BT BT, R
FUSIMAL L, WANRIESR N R, 1530 R AT
32 EEAXMMEFEHERRIARE. FEkHEE
HISZ AT

3.2 R ALK LA P RIS IEASE TR A SR A o 2 1) R i
LEARW, GRS 1 TR EIE AR, XAl

Pod, BEALAH KRR EHKHZED (P<
0.001). MIBEBLHS 14 RIFMERIERLE R, SL254H
KBRS A LR B = A BT i (P<<0.05), {H
THE T XTI, FTRE R ZIEHFEE . MIRER RV
M, ZH5RMEK 1.

3.2.2  HIE U KR AR IR AR R KRR 2K A =
o gEREN, SXTIRAMEL, BIRALK R BEK
AR R E R (P<0.01. 0.001); SZEGH 21 K,
SRR ML, T8 AL AT KSR K SR K
WREEI BRI (P<<0.01), SEHENE 2.

®1 HEAMMEFNEREXRAFREHNFE (X £s,n=10)
Table 1 Effect of Xiaoyao Pills on weight of mouse model of stagnation of liver ¢i and blood deficiency (X %5, n = 10)

; ENGiFY]
A5 R/ (g kg™ . . % 5
ENPN TR %14 K 21K
pugiics — 212.5+ 8.69 274.4+8.55 325.1£12.53 342.1+14.91
| — 21474 9.29 257.649.28444 271.61+11.6844* 277.0+11.24*44
SRR 4.032 216.5+ 8.42 256.6+8.75 283.1+11.09* 293.24+13.27
HATKIED) 2.000 215.9+10.63 256.41+9.45 280.1+13.02 292.0+14.28*

SRR 444 P<<0.001; SRIRIALLE:: "P<0.05

A44p<0.001 vs control group; “P < 0.05 vs model group

®2 HEANMEFNEREAREKEREIRNE (X £s,n=10)

Table 2 Effect of Xiaoyao Pills on sugar consumption in mouse model of stagnation of liver ¢i and blood deficiency (X *s, n =10)

il (e ke ) BE K #E E/mL
ENES %14 K %21 K
pagicl — 96.23+3.22 92.49+3.21 90.07+ 3.04
iR — 88.60+6.4544 71.40+9.26%44 76.62+ 8.864*
THIE 4.032 90.414+6.79 80.76+5.66™ 89.85+ 7.05™
HA K 5E) 2.000 90.88+6.38 75.83+7.03 87.53+10.36™

Sxtiedltbis: 44P<0.01 A**P<0.001; SHERAILE: “P<0.01
44p<0.01 ***P<0.001 vs control group; **P < 0.01 vs model group

3.3 EHEAXMERIMEXRINE MR AR
331 JEIE ALK IR AR UE RS WBC & [
xR, A KR WBC %= B 2 F# 1K
(P<<0.001), SHERIHAMLL, FEIRGEH 14 RE5H
41 WBC B B ETHE (P<0.05), Z5RUFE 3.
3.3.2  GEIE L IR AR UERC A RBC & 1§20
EXTHRAAL, BAYH KR RBC HEERBGH
10, 14 REJE AL (P<0.01). EHEEFSE 10 X,
B SR, RBC EEFTTHE, B
BEMER, SRILEK 4.

3.3.3  GHIEHO IS AT UER S HGB & 1 1
X HRAAEE, BIAYH KR HGB #EERE G

10 REEREE (P<<0.001). SHAAMLL, %%
24 HGB $iEfHiiTtm, BERFEER, 4R

WK 5,
3.4 HEERXIEEHEERE AR HPA $HETLAY
A0

Xt REALAR L, ALK ACTH. CORT.
CRH &M & T+5 (P<<0.01. 0.001), 5HERLAHLL,
#5754 ACTH. CORT. CRH MBI EIEK (P<
0.05), Z5RNFK 6.
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&3 HEAMMEMMEREKXR WBC 2% (X £5,n=10)
Table 3 Effect of Xiaoyao Pills on WBC amount in mouse model of stagnation of liver ¢i and blood deficiency (X *s, n=10)

WBC/(X 10%L)

ZH 5 FE/(gkg™)
HEIRJEEE 3 R WIREEE T R mEES 10K ERES 14K
A — 11.13£1.01 11.96+1.43 11.994+1.54 11.87+1.54
it — 1.74+0.50*4* 2.1340.75444 2.1740.84444 2.18£0.91444
18 BE AL 4.032 1.72£0.60 2.36*1.10 2.76+1.42 3.4941.13
HA K52 2.000 1.9040.53 3.194+1.017 3.46+1.26" 3.56+1.33"

SR 444 P<0.001; SEIRAE: *P<0.05
A44p<0.001 vs control group; “P < 0.05 vs model group

®4 HEAMMEFHEREXE RBC EHFME (X +5,n=10)
Table 4 Effect of Xiaoyao Pills on RBC amount in mouse model of stagnation of liver i and blood deficiency (X *s, n =10)

RBC/(X 10°L")

415 P /A(gkg™) - - - —
WIRESE 3 K FRERESH TR WIRIEES 10 K WA 14 R
xof R — 7.60£0.33 7.57£0.46 7.54£0.48 7.5410.49
it — 7.81£0.47 7.55+0.48 6.62£0.74* 6.75+£0.98*
T RE AL 4.032 7.86%0.39 7.5140.56 6.891+0.45 7.0940.82
FI~i K2 2.000 7.90+0.40 7.4440.50 6.77£0.55 7.1740.45

Syt RRZL L 44 P<0.01

44pP <0.01 vs control group

®5 HEAXNMEMBEEREXR HGB ERFME (X s, n=10)
Table 5 Effect of Xiaoyao Pills on HGB amount in mouse model of stagnation of liver ¢ and blood deficiency (X *£s, n=10)

\ HGB/(g-'L ™)
2H 5] HlE/(g kg™ — " ; e - g o 5
RIEJEE 3K MRS 7K RIEJEE 10 KR HREE 14 KR
Xt HE — 161.70+ 8.99 147.2017.84 146.7017.87 146.40+ 9.54
I — 159.09+12.90 148.20+9.08 132.20+9.62444 137.80+11.44
TH B L 4.032 160.20+ 7.65 150.10+7.26 137.80+8.24 143.60+ 9.83
HATKIED 2.000 163.00+ 7.07 148.30+5.88 136.50+38.01 143.80+12.00

Lyt R 444 P<<0.001

444p <0.001 vs control group

6 HEAIMEFFHEER AR HPA A (X L5, n=10)
Table 6 Effect of Xiaoyao Pills on HPA axis in mouse model of stagnation of liver ¢i and blood deficiency (X *s, n =10)

4153 FHE/ (g kg ™) ACTH/(pg-L™") CORT/(ng-L™") CRH/(ng:L™")
ot I — 23.76+5.64 259.81+£18.78 0.51£0.09
B — 32.26+9.634* 291.13+21.86** 0.68£0.07444
T RE A 4.032 25.49+6.02" 269.35+24.26 0.5940.09"
BAT K52 2.000 25.01+7.69° 271.754+13.65" 0.60+0.12"

xRt A4P<0.01 A44P<0.001; SHIBALE: P<0.05
44p<0.01 ***P<0.001 vs control group; “P < 0.05 vs model group



- 3388 ¢34

Chinese Traditional and Herbal Drugs 25 48 % % 16 3] 201748 H

AR AR LAAIE, AEZ . MEH ¥R,
FRMUAII; AATRR S T, FRIMSKBH . M Z 2
ME. AR SR, AN, R
TFA, MM, AR . AL 2 BE
iz, MUAAR, K%, HHEMERES, JEHEE+L
DIAARE, HUUS MBI, o). Hk
HnE A DV, BREURE 2 R, BIEFEAH: KR
AFRET, HREFEHUAR, TR, HEM
ReAIE L), AL, WwAEH, R,
MREARFE. M. S, AHIFE. PR
[F¥A, LR 4 A5, BONRAT IR 4475 -
IR 38 28 BRI 7K 22 DA 76922 003 Y 65 (1) AR E
RS, ARFESARIG R R S8 HOE ST 5
V6 [ AN TS R T A S5 15 5, T AR L
JFFARAT S 77 AR AR 2 D8O UE 8 76 B T B2 JER e
ARMER . TH R GBI SE SRR U, RS
H IO AT A T HE R IR N IO T A8 2 B
JH BT 27 AR, ARBAFHFE, = 3ENI. HE
ATREREFRIT L, REZRFR, ARSI 2 REE,
RNFEMZEF AR . IR HOT 7 2B AT Hb
PATT R, HE5HEHENEZ), — A4
iy 2, 75— 5T X AT RSt T AR AR
MR . 5 U 5T 3R B AT R IR R A
RS HTAARE D o SRR E S BIPR AR . AT K
FAA R AT ZGE . AT 2 N BT X IR /IS BR R I
TER, RTHAATEAFMAER, HECRIEM® T
FRAT o 2 ¥ 5 O I S I R AR IE R BB, K
L EAAT B AT R AT 2 B T HPA Fi Al
8 8 PR S A T SR R AR IR M A o ARHE
2 M 7k g 2 S OVRI 2y 9 o) 6 XL PR K BB
CLEAT BRI 2, B VORI 38 HR T AL A
MYBEHATITE, HE SR e EE, ZAF
HASEH RN 4.19 me/g, AjNEEEH BN 2.68
mg/g, A (PEZ Y 2015 FEROTHERER,
P [ FH OC SCHR R B3, i R IE () sh AR R 2
KU EBEANIRE T B HEaii A ZEL. S E M
Yl e A AZ A ECE R BE . CD34 4 B AR i e n 4%
A SEEG MARFE LR AR T, 2 A IR ISR K R
BT AR JE I GAR G AH i B AR AL, S5 SRR, B
KR WBC #&E B %, RBC il HGB &1L
HR G4 10 KRB MG . WBC S 25 L Uk,
TSR 28 FE e A LR 0, R o Rl L B T B
J& ¥ RBC $=H B8/, HGB 24K, 7 IL4EIE

SIS TR R AR R N, G AL AT B O I
AR UE R RO LS, JUHEGI T WBC &, &
DL AL FRIAER, HAERS AT —.

ISR FRBILAAFE 2 DR 22 00N AL I HH 3
A G AR e R, JLH HPA RS ZOE
WL, HUARIBORAS T, 2RI HPA HhThRER)
FReloridtlsl, ARsegg e, BAYZH K CORT. CRH.
ACTH = R T &, KRR T HPA Hlid B0 1)
JHHBIRAS, 1828 AL AT PEAIK K B CORT CRH. ACTH
1), Tt BH I 8 AL T 5 RUZR AR K B HPA Bl ) e
BERAS, X S AHESCHR R IE — S0, kb ik
T HAIBITER

S AP I 5 F2 HPA %t 2 75 T 6 38 38 AL )
BGHAT THEAC, 45 ARSI UGS 15 K2 HPA
AP VA AR R AT AR R R “ BT ARAR, IR AR
DR INLE 22—, J5 2F A S 2 R 7 TN T
DAFHZE - P 23 Wl - S 2 X 248 g i, 3o FE A FH AL il
BRI

St bR PEHREAFERPSEHEIT
st K SE I35 F 5 8,

SE 3k

(1] & W & W, @R, & 5T ML AN EE
BCHTINAR 5 P B A S A T[], 252243, 2015,
50(12): 1589-1595.

(1] EZRME, Wk, sk, S5 A8 NSUTHAR B R A A
KEAT A SOEEBORER [J]. WdbhEZ %
%, 2016, 31(4): 7-11.

[2] i, mE, BP0, &5, IR BO AR R E AR
BKRHED TPH2 5 IDOL (IR EM [1]. AP EE
25,2017, 12(3): 494-498.

[3]1 # &, FWERFE, )RR, SR OB RE O AR B R A
BRBAT AR TSER ] R ES RS
W, 2010, 33(5): 317-322.

[4] BEFEL, B, kEEHE, 5. EIEHOY CUMS BEK
BRAT o2 B o P B S 23 R IR (7], IR
B3R, 2007, 7(11): 1635-1639.

[5] ®Zuk, HBElE, Zels, 5. EREBUAIT BV R AR
WAE B BER K BAT A WA (0] e EY R E,
2014, 29(5): 1669-1673.

[6] Z4IHA, REZ, XIAZE, & EEHCT TR
FEREMER [J]. HHERIRE, 2015, 56(3): 259-261.

[71 FxxEE, SKEZE, & f, & GARBNa T IEE R
SERWEAL [J]. TSI TR, 2010, 16(7): 183-184

[8] FkEZE, wiRig, FUNEN, 5. BAT. AT RATSHE .



L)

Chinese Traditional and Herbal Drugs

Fa8E F 16 201748 H - 3389 -

[12]

[13]

[14]

A5 24 PSR 25 RO 3500 ) BRI Il A P 1 B A
W (1. RETZEIE, 2013, 38(19): 3358-3362.
ZHAEE, ATLTE T IR ALY K B NO/CGMP (55
W AETER D] dba BT EZ R, 2014,
TRETE, FHIER, TR, % mRY A WA NS
AR R BROTE AR A Y R g 7. [J]. R AR R AR
2014, 29(7): 2176-2179.

g P, #80 . DU N S B R AR A N B
BEAUAE IL-4R A1 IL-7R FERFREHIFLm [1. ILARPE
25 K2R, 2009, 33(6): 526-527.

RIREE, FMIT, FHE, & ATHEMATZ N ERE X
PRI AL 5 S B BE R ) AN R B EA (7], R A
SRIEEZEF4 R, 2016, 14(8): 599-606.

E Ol T B, DR, & R EUE L/
SRABIY Ko DU SAIE AR 240 [0]. R R
24,2010, 27(3): 233-235.

Pechlivanova D, Tchekalarova J, Nikolov R, et al.

[15]

[16]

[17]

(18]

Dose-dependent effects of caffeine on behavior and
thermoregulation in a chronic unpredictable stress model
of depression in rats [J]. Behav Brain Res, 2010(209):
205-211.

Zhang L F, Shi L, Liu H, ef al. Increased hippocampal
tauphosphorylation and axonal mitochondrial transport in
a mouse stress  [J]. Int J
Neuropsychopharmacol, 2012, 15(3): 337-348.

XIFHE, B, TKFER, S5 AT, IR
ARSI K BRAT N & HPA HIAHIGI R M [J].
FFRIBRAE, 2011, 27(12): 46-48.

VFOF, Fbe&, 2 Bk, A INBRSHHEIE RE RO f0 A
BERK B HPA BT RERISZM [J]. o [ SE8 05 772 2%
&, 2013, 19(10): 236-238.

T4, 5, SR, . EBEHONHRIE KRG
STERM SRR ] LT hERE, 2014, 41(11):
2485-2487.

model of chronic



