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[ Abstract)

containing Astragalus on erectile dysfunction (ED) in rats with cavernous nerve injury. Methods

Objective To explore the therapeutic effects of two different doses of Buyang Huanwu decoction
Thirty-two Sprague-
Dawley (SD) rats were randomly divided into four groups: sham operation model, 30 g ( model + Buyang Huanwu
decoction containing 30 g Astragalus) and 120 g (model + Buyang Huanwu decoction containing 120 g Astragalus). The
cavernous nerve of the rats was surgically clamped (but not cut) to establish the rat model of ED caused by cavernous nerve
injury. Five days after the operation, a 30 g or 120 g dose of Astragalus was used for the gavage intervention of Buyang
Huanwu decoction, or the same volume of normal saline ( sham and model groups) was given, once a day for 30
consecutive days. After 30 days, the intracavernous pressure (ICP) of the rat corpus cavernosum was measured. Masson
staining was used to observe the content of smooth muscle and collagen deposition in the spongy tissue. Fluorescence and
western blotting were used to detect changes in neuronal nitric oxide synthase (nNOS), neurofilament light polypeptide
(NF-L), growth associated protein 43 ( GAP-43) expression in each group. Results Compared with the sham group, the
model group showed significantly decreased ICP (P< 0.01), decreased area of penile smooth muscle/collagen ( P<
0.01), and significantly decreased levels of NF-L, nNOS and GAP43 (P< 0.01). Compared with the model group, the
rats in the 30 g and 120 g Astragalus groups showed significantly increased ICP (P < 0.01), increased area of penile
smooth muscle/collagen ( P< 0.01) , and significantly increased levels of nNOS, NF-L and GAP43 ( P< 0.01). Compared
with the 30 g group, the rats in the 120 g Astragalus group showed significantly increased ICP (P< 0.05) , increased area
of penile smooth muscle/collagen (P< 0.05) , and significantly increased levels of nNOS, NF-L and GAP43 (P< 0.01).
Conclusions Buyang Huanwu decoction containing Astragalus obviously improved ED in cavernous nerve injury model
rats. The higher dose of Astragalus (120 g) , which is used in the original prescription of “Medical Forest Correction” , was
more efficacious.

[ Keywords ) Buyang Huanwu decoction; cavernous nerve injury; erectile dysfunction; Astragalus;
intracavernous pressure

Conflicts of Interest: The authors declare no conflict of interest.

789

DI HERLAS (erectile dysfunction, ED) J&F51 i
FEMRIAR (radical prostatectomy , RP) J&5 5 A i WA
IEAE . R EET RP AW, (HRIER FH AL R
KU ZEFVRLR RP AT5AN T 3k Gt 4 30— A2 B 1
ZRARPIZE (cavernous nerves , CN) el 2 2 F , k1M
S8 ED? ) 5 RIMERR —BEEEHN 7 ( phosphodiesterase
type 5 inhibitors ,PDESi ) il VEN RP J& ED #Y—4iA
J7 SRR 7R RP J5 ED BRE FARFIRA 3~36
~H PDES:, KPRt DI fEFa % -5 (IEF-5) PP A
BEB(P=0.87)"  A[ WL PDESi %I RP J& ED iAY7
RORBONRIRR . PR A R, 74 i A BA RT3
WFFEAG UM T RE T B A% 1Y HE AT
XS5 BRI A I,

HMPHIE Tz i F MRS ) |, BB IUE R £

TRFFR, P 32 25 000 1M, LT ok K R AF 5 2 B 4h B
W H B EA M2 TRe 7 8RS iz A
RN BH IR FAIRST W PRI ED , BUS07 TR,
ELZH0 SRR o T FH B RS i R 30 g, T R H T
M 120 g AHZEHGE, B4, 4 FH IR F37 e s
T RIS A 22 O B Ty B DT B R ) g
R = UM 2, (AR IR A NG, A SCHEX — (7]
RO, A [R]85 i I B 38 T 37 %o T 40 R o 2 43
PiPE K B R D RERE RS IR T A8CR

1 #HEFE

1.1 ##
1.1.1 LRz
32 H 8 % SPF it SD KB, /A H (200 +



790 o E S A0 B 2E 4 2020 4 12 A5 28 55 6 W] Acta Lab Anim Sci Sin, December 2020, Vol. 28, No. 6

15) g, B Hr 3 o SE 30 sl W) A PR 3¢ AT Rl 4R it
[ SCXK(3)2017-0005] , F F #i 71+ 5 25 K520
iR SE [ SYXK(#7)2019-0022]) , 4 37151 8]
25T Wi D S Sl b o U AR K A HR AROK R
JE(23 £ 2)°C J2IF 60% ,12 h fFIRLTE, L5
WX B B 4D BT A 2006 AFE R & A B9 O T
LRSI SR LY, T A B E R A5
5 S fe i BOR (R LA LS . TACUC-20190909 -
26) ., 32 AKEBEHL A 4 41, BT AR 4L 557
4 30 g H (A + 30 g B EAMNHIE L) (120 g 4
(AL + 120 g B ECHMHIE T ) B4 8 H

1.1.2 24

%H‘Hﬁﬂ/ﬁ ':F' : ﬂ—%’ﬂ% 15 g\ﬂ%f:: 15 23N %’IUE:
15 g JIE .15 g Ml .15 g £046:6 g,30 g2l e N
30 g,120 g A EEN 120 g( A 250 i s 2y
KL EEREL) , HIrA AR T 10 53
afi7K i 30 min, SRJ5 &k 2 IR, BIRZY 1 h, & 3K AT
WG V4R K BOBOR E R 1 ¢/mlL, 4°C VKAE PR AT
#H.

113 FERAF SR

GBS 2 (AR 7 L A R B AT BR
A, . absd7047376) , Masson = {8 4% (43 7| & 14
Tt R A BR A F] (415 . D026-1-3) , fili 22
#— % fk A & B ( neuronal nitric oxide synthase,
nNOS) HT{K ( Abcam, fit55 : ab15280) , M & 22 2 11 4%
5% % JIK ( neurofilament light polypeptide, NF-L ) # {&
( Abcam , #1t5; ab134460) , £ KM &5 1 43 (growth
associated protein 43, GAP-43) $ii {& ( CST, it 5,
5307S) .

MP160 %Y 16 384 Hid o RS T2 EH
BIOPAC /A 7l ; Master—8 A 4 2 4l i #5 W F LA (2,51
AMPI; SDS-PAGE 1 Hi, kA ( MP-8001, Jb 5 #L T
ARAEYRHEABR AR .

1.2 Fi&
12,1 R T A

S IR FT IR 5 A A5 15 SD ok
BRI Jis P B 39 3G B BU 2 AR TE A T IR o o3k L
WYE B TR EE R, TRER T
LAME—PITUI 0, REETIFIIRA L, AR B
BE T T 0 A AR M) e 3R TR ) s b T
oA i 2 Al 25 R R o il B e 1A 4 A b 25
2 min, 4K 0 J5 ] BRI 20 2U0E 7 g S5 A R 2 58 S
Kk, RIGHUEZEMEFES d, T AR08 i

5  AVERT I RF B, KRGS d iIFLR
Uh2l AR 2R AR ] 25 Bl e N A 3R TR
P AT 0] R B 5 28 LA 12,8 o/ kg XoF I B EE K
AN HAME E | (R TFAR A SRR 35T DL A5
APRERKHE . BR 1K, iEZE30 d,
1.2.2 ICP #&:

HH 30 d 5, @I N TS 3% 80 e Zen T
PRI S AU R T 2 3 455 53k v BT B A 2 8 Vg 4 1K
PR BRI AT VI, o B8 B2 R 5 R, 22 22 1]
SRR AH A 256 &R % ke H: PESO 4, B4
TR ne s, LA 25 4R i N, B
FL ) SRR AR 25 0 S TGP, LR S 8.5
15 Hz,5 ms, B BCHFLEHT 1] 1 min, 5 0051 3% ) B8
5 mint'%
1.2.3  FeARIE

1CP P S5 , 1 FH R RH 5 2 Uiy B 25 AR, 43 25 B
E N E N ol o S N e o 43537 R N
M, WPk se B B2 4 800k = B, — BEAE T
PBS 14385 L BRPRAE i 55 A - 80°C VKA IR A7,
T JG%E Western Blot &30 ; ] 43 B2 2H U 4%
ZRHEEEE
1.2.4 Masson J:ff

25 T PP VA T 351 5 R B 2R 2L 0, o Ay el 1
YIR 288K I8 A 30 s, Ui et 60 s, 3¢,
PR MR 30 s, FRUVIR YR 30 s, K55, pPUE TR R
k30 s, BOARA M0 8 min £ FESOR,
EREEHWEOE YR S min 2247, B 0K
SR PPE T B T S A S,
e ER
1.2.5  GgEsehi

25 T PPV T 351 5 R B 2R 21 0, o Ay ) 1
VIR, A0 A% FUBES 25K, PBS whik 3 K, &K
3 min;3% H,0, EPFE 10 min, PBS #pk ; %
FMEE 15 min; PBS Wk 3 1K ;5% 1112 1l 3 = iR £
P41 30 min ;4% 1:200 F R LU 53 59 A ST nNOS | NF-
L .GAP43 —4i, DAPI 174 M A% Y €2, 4°C 1L )5 77
AAIA 1:1000 FRBERIZEE 00, BOGHFE 1 h, #H N
PUo G R B R A BT 40 &0 T IRAE, K
St BT T REA A, I FH Tmage T #0440 22 BHAE X
BT,
1.2.6 Western Blot £l

HSUR) 4 B 25 20 2B I 20 9%, A RIPA 24
WE Tk E24% 30 min 5,12 000 t/min 4°C 5.0
15 min, B0 3R 158 1 H BCA 35 W B, in A



PP [ S2EG B W) 2020 4F 12 A5 28 45 6 3] Acta Lab Anim Sci Sin, December 2020, Vol. 28, No. 6 791

5x fHH EREGE MK 95°C ZE P 10 min; 10% SDS-
PAGE $EHL VK 43 B B (1, HL UK A 1 2R I RE b 3 B
2| PVDF B I SR J5 H 5% i g 05k =R B 1 h,
TBST YEHE 3 WG It AR —BT 4°C W E L0 % H
TBST Yk 2 —4T, in AR 6 & 1 — i, R TF
1 h,TBST VERE 3 ¥k, K& FKVERE 1 2 )5, M
ODYSSEY X 21 #h 3 % i A8 & 48 49 L, O i H
Image Studio Ver 2. 0 #4440 B 256 25
1.3 SitEHH

THEGERHR T HIME £ bRl (% £ 5) R,
JERHH SPSS 20. 0 F A4 3 Hrdi . W2 ] L AR
ST REAS ¢ K56, 2241 1R) FL AR ISR R O 2250 ¥,
P<0.05 8 S HAG IR L,

2 #R
2.1 BHEHEHHLE FRRPLEHENE

ME

FEAREET T PN SRR A gy, S N
&, HAL 2 R i 2 A p 28 (18] 1a) 5 g 47 AApf
22451 (K 1b) 5 1CP e ik (K 1e)

TE o R RN 2R L8 b SR AR 2B I ED s e 1CP JUE
B AR A 2R R L A R B 2R A R P I
Note. a. anatomic location of cavernous nerve. b. ED caused by cavernous

nerve clipped. c¢. ICP determination.
Figure 1 Anatomical location of cavernous nerve,

clip injury and ICP measurement

AREILH 30 g4l
Model group

BFERA

Sham operation group

2.2 KRBAZEBHMEAEL Masson Z B

B K BUBHZE M 4R AR ZH 20 Masson =0 3e o
KRS UL 2a, 20 ik iR, 51
FARL b, 157 4 A BRI 25 0 4 A 1 ¥ UL 1 R/
JR R AR (P < 0.01) ; SHERIZ H#,30 ¢
ZH K 120 g 2H K U BA 25 70 45 1A SF- 9 L 1o B/ e D
U B (P < 0.01) ;45 30 g 414,120 ¢ A K
B BF 25 1 8 1 i UL T L/ e i T B v A SR T2
Y (P <0.05) (LK 2b),
2.3 KERBAEBHENENE

SRFARMN, HAVE K R Er 1ICP BA W
EMZEF(P< 0.01), BIsE AT, SR AR L,
30 g 205 120 g 4 ICP ¥ A BEF = (P< 0.01) , 5
30 g ML, 120 g 41K B ICP W1 T+ &5 (P< 0.05)
(WK 3),
2.4 ARIEHEMHERERLKRN

ARG 15 T A 2L, A5 70 4 K RV 40 1 o 8 op
nNOS |NF-L GAP43 & i fE 1 4R /R 245143 ) b 3
FEAR(P< 0.01) , Z4MBHIA T AR YT 5, 30 g 40
120 g ZH K BB 2R AR B 28 Th nNOS \NF-L GAP43
Fk W FEME (P<0.01), H 120 g HEHRBE
T30 g 4H(P< 0.01) (WL 4),
2.5 BAKRBHMEALS nNOSNF-L . GAP43 &
ETH

SHBRTF AR LA L, AR 21 K BRI 4 1A 4 4
nNOS \NF-L & F[¥(P< 0.01) ,GAP43 I E 25
(P< 0.01); SHEIAYZAH Lk, 30 ¢ 4170 120 ¢ 41
nNOS \NF-L GAP43 & b EFH 5 (P< 0.01) 5 5 30
g YA, 120 g 40 nNOS \NF-L GAP43 & 2 I I 1%
Jin(P< 0.01) (WES),

b . 25
p o\\o/‘:
Ko ” #
HEeg T
““4‘339 88
%EE 10
B23
E%E 5
2355
%EE 0 . T
5 o o S HFSHL B
S §o¥ oY%
T’ TR T Y
120 g4l T PN S
120 g group %-Q@* ~ ™
S
&
5

A AET I L, SEFERAE, ¥ P< 0.01; SHEEBA T, * P< 0.01;5 30 g A HE,*P< 0.05,"P< 0.01, (FEIF)

2 Masson = (040 g /n K BUBH 2R 4 iR g 21

T WURRS R R 4 & i (n=3)

Note. The red arrows indicate smooth muscles. Compared with sham operation group, ¥¥P< 0. 01. Compared with model group, ** P< 0.01. Compared

with group 30 g,*P< 0.05, #P< 0.01. (The same in the following figures)

Figure 2 Masson trichrome stain shows the content of smooth muscle and collagen fibers in the spongy tissues of rat penises(n=3)
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