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A& (P<0.05), Z5i& FEFANAHR LI e RAAZEAE CIH RFE I ARGKRMFIL, LA
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ABSTRACT Objective To observe the effects of Banxia Houpo Formula ( BHF ) and its disassembled
prescriptions on iron metabolism in mice with chronic intermittent hypoxia (CIH) . Methods Forty-two male
C57BL/6N mice were randomly divided into 7 groups: control group ( Con ), CIH model group ( CIH ), BHF
group ( CIH+BHF ), Suye group ( ClH+perilla leaf ), Houpo group ( CIH+Mangnolia officinalis ), Moving qi
group ( ClH+perilla leaf+Mangnolia officinalis ), and Resolving phlegm and fluid retention group ( CIH+Pinellia
ternate, Poria cocos, and fresh ginger ), 6 mice in each group. After 21 days of CIH exposure and intragastric
administration, the indicators were detected. Serum iron was measured by colorimetric method, morphological
structure of liver and duodenum was observed by hematoxylin-eosin staining, iron content and distribution in liver,
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spleen, and duodenum were observed by Perls' staining, liver transferrin receptor 1 ( TfR1 ), ferroportin 1 ( FPN1 ),
ferritin light chain ( FTL ) and hepcidin proteins were detected by Western Blot and immunohistochemical staining.
Results
and liver tissue structure were damaged, iron deposition in the liver and small intestine increased ( P<0.05 ),
the spleen's iron content reduced ( P<0.05) . There was an increase in hepatic TfR1, FTL, hepcidin protein
expression (P<0.05), and a decrease in FPN1 protein expression ( £<0.05) in CIH group. Compared with the

Compared with the Con group, the CIH group's serum iron level was lower, and the duodenal mucosa

CIH group, the morphology of the small intestinal mucosa and liver tissue was relatively intact, and the iron
deposition in the liver and intestine was reduced in the BHF, Suye, Houpo, and Moving gi groups ( P<0.05),
while the spleen iron content increased in the BHF and Moving gi groups ( P<0.01, P<0.05) . In the BHF and
Moving qi groups, the disordered expression of liver hepcidin, TfR1, FPN1, and FTL alleviated ( P<0.05) .
Conclusion BHF and its disassembled prescriptions can alleviate the iron metabolism disorder caused by CIH

exposure to varying degrees, and moving gi herbs may be particularly beneficial in this regard.

KEYWORDS Banxia Houpo Formula;iron metabolism; chronic intermittent hypoxia; perilla leaf; cortex magnoliae

officinalis ; promoting the circulation of qi; treating qi before treating phlegm; compatibility ; Chinese herbal compound
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>k & & fM% (Banxia Houpo Formula, BHF ),
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2 Wy 2EE (FRHL. P, AN (PR pY
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TR AEWRHE AR A F], 185 G1101), W4T
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FHEARAE, 5. G8590), 4L (Jdbai &k
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EHESENEWHEARAAGRAR, 1§25 ZLI9056 ),
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Al, $25 ZL1I-9311), Ik AR & (R Rt
BAEY TR, 185 A039-1-1), BBk &
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A040-1-1). #iH X (hepcidin) Fifk (L35 EFF 4=
Yt DA R A, 5255 DF6492 ), HEkiE %
& 1 (transferrin receptor 1, TfR1) #ifA [ FEBk il
IRBEE (D) BRRAF 2585 136890] . BEH
4% (ferritin light chainz FTL ) Hifk (35 E 3L Hi s
H), B9 : ab109378). Kk EHE 1 1 (ferroportin 1,
FPN1) i1k (_ 32 H Alpha Diagnostic International
ONHL, B MTPU-A )L U G e DLve vk 24 2% op
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W (radio immunoprecipitation assay lysis buffer,
RIPA buffer ) 24l ( IRINFELE R AEYIBH A R AF],
P25 : G2002), WifEwiky (DL FELE/RAEWRIE A
FRNH], 585 GC310001 ),
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S 15 g, TREIR4L 39 g, 4rilHE AR H/NR S
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1.5.min, i O, WAL MF+E21%, HEIF 3 min, . [H
BEF Con 48 T 78 A 2850y [ 5 MUAS G, S 4k

21d, R LML 8 h (9: 00—17:00), HXK L
AOHT, U7 . IR JREAMAE . fTRH . R
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CIH 41N B 15 [ SRR AR BRER K o AEA AU 1] 25 (1)
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PREMR b, PR, UM NE . =48 .
LR L, A A BRER A b, PR AR 2 4%
KB, ST 4% ZRWEEFER P EE 10 h,
BT A R EIE. PR R 855 T R
g, ARG A -80 CIRAAE, fREZHE
BRI,

7 KRR KT

7.4 IMIE RS SR 45 & J) (total iron binding
capacity, TIBC) Wl (1) IfiL i &5 0. K5 /N B
17 = N =BT IN:  118= JO 30 |R- R 7 R T i K/ e ey
fc #, £ 100 C/KH W 5 min, ¥ 41)5 3 500 xg
2.0 10 min, B3, 7E 520 nm &b A i i o't
(2) TIBC A5 : ¥ 1L 7% 5 ARk (179.1 mg/L) 1R
), HrE 5 min, FEKEIRS 4K, 3500xg &L
10 min, Bk i B BIEIRZ LB S8R EFTR S,
100 C 2 i 5 min, &K 520 nm, A % i
.

7.2 JRHEGI SR HE gL W ATE . /N
HAUEE, HALEEAN T, JFR S wm Ak
Yk iE47 HE gy, X0 R B4t = H RS AT
RS K G, HRAKEGLE 3 min, FHHERIRINAE
L 5 s, ERPHLL YA EYE 3 min Z )5, B
FEWPRE K, —HAGEY], hEMIEE R, IS,
TG WA TR 200 f5USRHLUE S RE,
ML HEA T4 AR

7.3 ALV E RN RS 1 g
(Perls'staining ) MEFAE . T 38 i L S G k==
BRI A M5 wm AR U L L S R

& BREETRS 2K, SR 3% H,0, X Y1 F il
# /4 30 min, “PBS ¥ ¥k 3 Ik, B THiC & Perls' 4
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W (1% WEREALEP ) st 12 h, PBS i
e 5, DAB sk G, FIWKMYE 1 h, FRHEATH
K, B BB K 50, 200 K 400 £ U5 T
B, AR B H LU R B R oA, B R
ABEVLEEAET T TR . F )54 Image-Pro Plus
6.0 B AF % BT R AR R A7 1 o0 A, TR B0
I

7.4 PEHAUE LRI IEZHZY hepcidin ik
P U] ks . TR K. 3% H,0, H RS A
30 min J5, XL AT &R SUEE E 30 min,
R =R, 1 PBS BEE 3 ¥k, 0L = i i &
M1 h, 37 C, WHRULEIMEE, EIEMFE hepcidin
1) hepcidin —4T (1Pt ) (1:200), W&H 4 C
VKA. CE T %R 40 min, PBS UE% 3Kk, SR
Je I —at CLlhFEstde ), 37 €, ##H 40 min,
PBS ¥ki% 3 1k, DAB mnfik, Wik, B, HA.
FH S i B AL 3k O B R

7.5 Western Blot i | JiF ik TfR1. FPN1,
FTL&E A £ 5 ¥ 412055 # )5 A RIPA 2L fig
W S B AR, IR S S, 4C,
12 000 x g B5.0> 20 min, HC 5. FH = m otk o g
( bicin-choninic acid, BCA ) il & A Rk E, %
AH R LGB ) & AR, T4 @ i in#A 5 min,
100C. SEMJa, AT T ZheSLmmmR e - 2R NI e e
%E 5 HL UK (sodium dodecyl sulfate-polyacrylamide
gel electrophoresis, SDS-PAGE ) #¢ i H 7k, %
TP BE I AL UK A B R U B R R 9 O
( polyvinylidene fluoride, PVDF) Ji& |, #4451
AT U, AR WP 2 he $EH —H &=
AR R AN - 2% vhEh %5 ( Tris-buffered saline with
Tween, TBST) ¥tk 3K, &K 5 min, 735 E
TfR1 (1:2 000), FPN1 (1:2 000). FTL (1:
2 000). GAPDH (1:1000) #ifk, 4Citn. 45
2 K TBST ¥k 3k, ik 15 min, “HifE%E iR
JEHE 1 hJE, TEUE3 U, &R 10 min, f5 8 1 A&
BT RCH L 0 &G R ER E 3 min, A Z R
WAR, A HEER R R e b AT & B E
Image-Pro Plus 6.0 #t 17 & &= 43 #r, S M N NS
GAPDH #17H# .

8 Hiibsx ik B A L5 A 4 R IBM
SPSS 20,0/ i #4770 M, BTG 24k H] X + se
Feon, G LR F B IR 2 A A, A ()
o 8k ] LSD-t ¥ %, P<0.05 &y 22 5 A 48 it 2%

% X

1 s — o (£1) BT, #4170
Kt R Ar, JFEIEH . WS 7 d, 5 Con 4104,
CIH 4/NEE M A, S, SRCRIR; 5 CIH 4
L, FBIT A/ NERE s AT, EARIE R ; 541 KR
BE. Yok B, BRE R 21 d /)
UL AR, 5 Con 4l H#, CIH 41/ Rk E# K
NGNS ; 5 CIH AL HE:, &I 4/ BUATE A AN
FREEHT N, Forh ey RSN inf Wi (P<0.05 ),
e, gkl R E KR g
(P<0.05),

z1 HYUPRE 21 dREHELE (g, X+s)

215 n ENETy

Con 6 24.90 +1.10

CH 6 21.00 + 0.50*
&J5 6 22.80+1.30°
It 6 21.90 + 1.60

JEER 6 22.10 £ 0.60
(it 6 22.40+0.90
TEPEIR 6 20.50+1.10*

7 45 Con 44, "P<0.01; 5 CIH 41k, “P<0.05; 40
Ik, *P<0.05

2 SYU/NRILTE KA (B1) 5
Con 4 Lk %, CIH % #& J5 /) LI 3 2k K F T B
(P<0.01), JFHELHZI4HMEMEIBRIE A, MRS ZAL,
JHFJE P 8k & BE A (P<0.05), 5 CIH 4 Ik, 4
Jr AT SHIBYT Ja g gok- 4 7E (P<0.05), 4
J7 . IR AN A TR/ R4 2UE S KB UE
H, A FEN, HEVECHEESY, 0. it R
AT R DTRI (P<0.05), 524t
B, ARIRIRA /IR R NS DK TR, A 200 ] i
R, YUiBii£ (P<0.05),

3 AR IE A S R
(F2) 5 Con#itt#s, CIH 4 /NEUHFIE hepcidin,
TfR1 & FTL FHFH#&iA/KF i (P<0.01, P<0.05),
JHFE FPN1 25 1 %35 F % (P<0.05), 5 CIH 4 Lk
B, 4074 N HAA PR T4 hepeidin #3524 A [A) F2
JE R (P<0.01, P<0.05), 474 TIR1 HH %k
Pt (P<0.01), &4, 7304 FPN1 AR iA &
W@ (P<0.05), @74l f7 34l FTL 8 AR IAFAR
(P<0.01, P<0.05), GAamal b, HRIR47N R
JHIE hepcidin & #6GA EJ+ (P<0.05 ).

4 HH/NRA AR AR SUE SRS H
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{EHEEE; D 452/ U IIE P FPINAER 14 FE 3k 181 -5 28 1 A AR SO R BEAE
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PRBALA, RIS a) A a] B s v ok, VAR,
BN S ERN (P<0.05), 5 CIH 4ltbdr, &)
H R AT HIA A RS, 275, 9
M JEFNA L AT MR TR ﬁﬁﬁﬂﬂ" (P<0.01,
P<0.05). HaJrdEr, WRWA /N TE ik

HAEDUBH I (P<0.05 ),

;

Perls' St 127 B

® B

N
i@

& & &
& & F 5 F
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B & 4l /N 1 — 98 I %k & = A5 fb (Perls' ¢ 4, x400, bar =
50 wm); C HELUN 35 Perls' Yt V- 24558 H#; 5 Con 41
AE, *P<0.05; 5 CIH 411L#:, “P<0.05, ““P<0.01; 54774 L4,
4 P<0.05; i3k Ards o+ 4 DU I B Ak

3 HUUNR T AR SUL SRR i A

5 H4/NEENESEILE (K4) 5 Con
HEbHE, CIH 2/ ERMAE R & R BRI (P<0.05). 5
CIH 41 FbAE, 4074 AT 4l & 2445 81 [H]
PR EETE (P<0.01, P<0.05). 54 4lbEs, b
AR RIEAE (P<0.05). %
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B N A/ T 48 g Perls' e (67 ¥ % 5 L4 5 Con 41 H#R,
*P<0.05; 5 CIH #H1b#, “P<0.05, ““P<0.01; HAWAFH S L)
ZHHA, P<0.05; 1 Jg Con £ ; 11 4 CIH 415 T g4y 45 IV R FRi-4 ;
V OREANL; VAT DAL 5 A FEIRE PI kORI S Ak
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ST A2 A, LA Pk AR IR 42 Ut B
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W hepeidin, FEREHCEIMME H, 45 I E R A ORI
TR Rk Y BT Y. ASHIFSE & B/ RUEE CIH B85 5
JFHER LU A BB S5 HARS S, [T hepeidin
5 TR1&E RSB LT Sk T B hepcidin 7] [ fi#
FPN1, ek T FE, 3060 I I 20 B 0 gk e e 2
TR A9 i, s CIH 285 ] 5 [E PR ER A 8 UEE
JigaE . [RIEF, P28 E TR R, FTL &
EL TR Y, M CIH /N EUFIE P B T ik
ARSI R, YR EANG B AR ¥4 AN R AR B el
NEUFIERGTRE R, B dish, 17201k
M R, I HENEEEE R, Baifb sk
LRI . Ui AN Th AT 2 T AT
TEVEE hepcidin DL R A G 10 R4

BRI B R AN . AR &I, CIH %
b n /NG E R ZEII0T, X T RES TR N
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