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Effects of Spinach and Coriander on Sexual Function of Male Rats and Their
Estrogen-like Effects*
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ABSTRACT Objective: To study the effects of spinach and coriander on sexual function in male rats and explore their estrogen-like
effects. Methods: Sixty normal male Sprague-Dawley rats were randomly divided into normal group (N group), soy control group (A
group), spinach group (B group), coriander group (C group) and spinach + coriander group (D group), 12 rats in each group. Collect
samples after being conducted sexual behavior tests. The levels of T, E,, LH, FSH and PRL in the peripheral blood of each group were
detected by radioimmunoassay. Observe morphology of testicular tissue by HE staining. The expressions of ERa and ER in rat testis
were detected by IHC and western blot. Results: (1) Sexual behavior test results: the incubation periods of insertion and ejaculation of rats
in groups C and D were significantly increased compared with group N(P<0.05), the frequency of straddle, insertion and ejaculation were
significantly decreased compared with group N (P<0.05). The incubation periods of insertion in group D were significantly increased
compared with group A (P<0.05). (2) Results of sex hormone levels: The level of T in group D was significantly lower compared with
group N (P<0.05). The level of E, in group C was significantly higher compared with group A (P<0.05). The level of E, in group D was
significantly higher compared with groups N and A. The levels of LH in groups C and D were significantly lower compared with group N
(P<0.05), and LH level in group C was significantly lower compared with group A (P<0.05). The levels of FSH were not significantly
different among groups (P>0.05). The PRL level in group D was significantly lower compared with group N (P<0.05). (3) HE staining
results: The testicular tissue structure in group N was completed under light microscope. In groups B, C, and D, the morphological
structure of testicular tissue significantly changed, the number of leydig cells and spermatogenic cells in testicular tissue reduced, and the
arrangement of seminiferous tubules were loosely. (4) The results of ERa and ERB expression: ERa and ERB were expressed in
spermatogonia and stromal cells respectively in testis. The expression of ERa in groups B, C and D were significantly increased

compared with group N (P<0.05). There was no significant difference in the expression level of ERB among groups (P>0.05).
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Conclusions: Coriander and spinach combined with coriander could cause sexual dysfunction in rats by prolonging the incubation periods

of straddle, insertion and ejaculation and reducing the frequency of straddle, insertion and ejaculation. The specific mechanism may be

related to decreased T level through exerting estrogen-like effects, increasing serum E, level and increasing the expression of ERa in

Leydig cells. Coriander has a stronger estrogen-like effects than soy. Spinach and soy have similar estrogen-like effects. The combined

feed of spinach and coriander has a cumulative effect.

Key words: Spinach; Coriander; Phytoestrogens; Sexual function; Estrogen receptor
Chinese Library Classification (CLC): R-33; R579.1; R698.1 Document code: A

Article ID: 1673-6273(2020)18-3424-06

YN

]

i}

FPERIPEDIREREE AT R S5 S A 16 T A B 2
PZ H 4552 20 gy, 53 A S D RE AT B g 20 ARk
MBTTE A BL B3, ZRpad) o b 2y P e — e e ik &
Y, BATMEREREIER, SRR 0 )R R (Phytoestrogens,
PEs) . KR53 B f e LAY PES™, BIFFE & B R BRI A
o 71 A ) DR 7 S T, P BT REIRGR L {ER AT ¢ PEs 5
PEIIRER S R TERD . FATERTHIOTT =, e B A v 3
S5 RIVAR 9y M 2 R ) 7 194 5 3R T K RV 2y B DR A
DI RERERT (Erectile dysfunction, ED) . AP AE I LR |
VAT S50 22 PR ) P IR 53 ) %, WL HL X R B Eh i
AR, T8 X S LT P R R R B9 2 S S AU R 2
PR EAZHEATRIETE , PR IX PR ) R A ME B R I, S 4
PR E R BRPED RERY AT REDLA] o

1 7R 57

1.1 #F#

1.1.1 SLI8zh#  1E% kM (Sprag-Dawley, SD) K fi 60 H ,SPF
G, R T (200£10)g, 20 4 g gt 1 R B, T 50 it 52
5, S0 ERT SRR R R 2 Zh L . SRR ] 5 <
ShYIC AL E , 120 50 ik et S A 2 Se 06 sh v 48
PZE 5y oAt

1.12 FEMBESIKF  LT3002E B T K (Lt L RHYr
KFA PR ), ACCESS 4 H shisoki 712 & S e A
(& Dl 5752 1 PASTURE A RIBEA A2 ), 5810R & B Uk
B HL(HEE eppendorf A7) ), KX (35 [E BIO-RAD A ] );
TURHR (L5 : 180301, il 2T YRHE sh 25 A BRA ) ;
A H R — R (L5 B181103, Tk =R AR W RHE A BRA R )5
R BLS2 (T) Bl & e W2 (B BCSasln & L i A it 36
(LH) Jicteidinl . Rifilig s (FSH) il & rl R
(PRL) A &304 A b stdb oy A= W oRWF 5T Br s e 22 v
ERa \ERB HUA (It AR A B ARG AR ) 5 1 2Ehife —
Prd A& e PR S E A RA ) ; M ECL fb2= &0
Ril& (R EAEYRHEERAR); REaemiRig .
DAB a3 & (ALt P 2 B WA IRA R

1.2 Fik

12,1 FREMEZEARFHE (1) KREME 70 %IEH e
T 30 %K GH 5 (2) 330 70 Y%IE# AR A 30 %3 3%
835 (3) SEZIARE 70 Y%IEF AR 30 %6 32414 ; (4)%
3+ SEEIRL: 70 %IEH RN 15 %IESFHT (15 %8322 47

193 5 T} o BT SRR 2 S G B O 4
122 ZIEMREOHIE  ARYE SR, P74 & 15 0 R
123 KEWAFETH 60 HHEAEH DR SD
KRS B M BRUSOSS B S 86 ) , 28— JRI A N M 37 0, B HIL 2
HIEFXTIEA(NH) KEH(AH) JEEEHB H) SE324H(C
RN + TE2 (D ), 4 12 . TR AR (20+
2)C M 5545 %, 19 HIRE 300 g E-m ikt , { ok, shas
LI A= 2 ARAE ST R AR | 000 A2 T A A s
124 REEW SHOCRD, BB LR E LM
5 B P K RO B 3 8 LT , 2R BEIE Y 10 min S5, A M
B, MR UCTS A AT RE VR Bk B iE 5% .
125 MiBEEMERREN  EHmERI S — M BB
W B2 S S 3, R K SIS B T E, . LH . FSH #1 PRL
FIkKT,
1.2.6 HE LB UBREHALAESETL EHHL AR
4 %Z RPIEEZ, ¥ A A YRR 4 pm, W EER
RE - e et s, OGEE T S LA U AR
b, IR EE
12.7 RBALEN  BEILA Y, 5 RS 2K, PR
&5 . A —#i ERa(1:500) .ERB(1:500)4 C itk , —#i 37 C
¥ E 30 min, DAB {8, s AR Z LG WK, B, H . W
RIS I RAE MG, A 40 5058 BEDLR I 5 A HLET , i
Image 43477 BR B o
1.2.8 Western blot #2121, ER EEKIFRIE EAH LM
A RIPA i, 2500 Fi%, BCA B8 M E RITE R & Mk
BE A AxE A AR Rk AR R A BIEEA ST
A 12 %A B 5 Yol R, LRI TR VK B R SR EN &
PVDF J I+, 4 ‘CHERFE 2 h, 5 %l 953 ] 2 h, It A—4t
ERa (1:500) .ERB (1:500) GAPDH (1:500),4 CHEHE 7% .
TBST i3k 4 WK, EiR_PiFH 2 h 5, TBST vk 4 Ik, B
WM ECL A2 WU, 1EAb2 R GBI AR R G & el
R MFRIR . A ERA 1Y ERAE Tmagel 3T AT K EE(E
1.3 SEitZEaHn

SEYREE AR A SPSS22.0 RTG53, THE VORI
(o) HEAT TR | 22 2 B AMOE 25 A0 30 7 22 5 PR 0, 1
JE A, R R T 2243 HT (ANOVA ), IR 2, 5R H Bk
ST 25307 M BR K TE 0=0.05, P<0.05 FR A GT5E 5,

2 BR

2.1 KERMHITAFRIBER
SRR (IR 1), T8 20 A=, A FI B 41T A



- 3426 -

IREYESHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol20 NO.18 SEP.2020

KRR N I BT K BTG 22 25 5 (P>0.05), e |
A SR BT W B R, (H T R 2 5 (P>0.05); 5 N4
L, C #1 D dlifi A SRR R AT B E K (P<<0.05), 8 |

A PR UK B2 > (P<<0.05) 545 A dHAHEE, D 44 A
TR EHE R (P<0.05).

xR 1 ARETHFRBER
Table 1 Results of sexual behavior test in rats
Straddle frequency Insertion Insertion frequency Ejaculation Ejaculation
Groups Straddle latency(s)
(n) latency(s) (n) latency(s) frequency(n)
N 522.44+192.80 16.78+3.22 549.33+186.22 16.00+3.02 549.33+186.22 15.00+2.80
A 551.00+146.25 12.73+3.44 609.55+153.88 10.82+3.09 659.09+154.72 10.09+2.93
B 661.18+224.05 9.78+3.07 832.78+244.80 8.78+3.01 910.63+262.47 8.30+2.68
C 1065.22+188.08 5.30£1.31% 1151.25+203.94* 5.20+1.44* 1151.25+203.94* 4.90+1.42%
D 933.63+250.58 6.78+1.92* 1159.30£182.48*" 4.90+1.71* 1181.40+187.46* 4.80+1.69*

Note: compared with group N, *P<0.05; compared with group A, *P<0.05.

2.2 KRIMNEMFMEBEKERNLER

R g R R (32 2), 5 N 4UAHH, T ACEAE4 4l by
REAIG, Horp,C 41(P=0.071)%% N 41F%AIK, D 4148 N 41 i PR AL
(P<0.05), C 4l E, K4 N 41 F155(P=0.058) , Tk A 41 B35
THEr(P<<0.05);D 4 B, /K F4 N Al A 4 B3 THE5(P<0.05) ., C

1D 2 LH /KP4 N 41 5 25 F#K (P<0.05), [Fi C 41 LH /K
TIRER A 41 EREE (P<0.05);FSH /K A4 4H 2 B 51T
2925 (P>0.05);D 41 PRL /K5 N A8 16 B E WAL (P<
0.05).
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Table 2 Peripheral serum hormone levels in rats detected by radioimmunoassay

Groups T(ng/mL) Ex(pg/mL) LH(mlw/mL) FSH(mlu/mL) PRL(pulw/mL)
N 1.830.37 6.22+1.12 3.03+0.88 1.44+0.33 91.92+16.10
A 1.40+0.28 4.74£0.56 243+0.73 1.67+0.30 64.32+14.70
B 1.25+0.33 7.30+1.85 1.42+0.76 1.84+0.25 57.62+9.93
C 1.110.18 12.74%3.71* 0.4620.25%" 1.79+0.28 81.36+16.19
D 0.79+0.20% 13.0242.75%" 0.9320.52% 2.1420.28 54.1245.55%

Note: compared with group N, *P<0.05; compared with group A, “P<0.05.
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B 1 RAKRREHN HE L BLER(200x)
Fig. 1 Results of HE staining of rat testis in each group(200x )

ENEREE, A AEWRA,B: #3k4E,C: x%4A,D: HR+ A

Note: N: normal group, A: soy control group, B: spinach group, C: coriander group, D: spinach + coriander group
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(P<0.05), 5 A ZU#fitk,C 1 D 4 ERa 2 1 £ AK T3 2%
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Fig. 2 ERa and ER expression in testis detected by immunohistochemical(200x )
#:NI-DI: £ZAKXREH ERa KyFRIL,N2-D2: HHKRE A ERB BRI,
Note: N1-D1: Comparison of ERa in rat testis among different groups N2-D2: Comparison of ER in rat testis among different groups.

R 3 RRANETAREN ERa F1 ERB FIRIX

Table 3 ERa and ER expression in testis detected by immunohistochemical

N A B C D
ERa 14.37+0.36 14.93+0.70 16.01+0.40* 17.19+0.67*" 17.22+0.32%**
ERB 16.45+0.62 15.08+0.59 15.04+0.50 15.34+0.66 15.13+1.04

Note: compared with group N, *P<0.05; compared with group A, “P<0.05; compared with group B, P<0.05.
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3 Western-blot # X fR 2 H. ERa 1 ERB BIRIA
Fig. 3 ERa and ERB expression in testis detected by Western-blot analysis
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Relative intensity of ER protein
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compared with group N, *P<0.05; compared with group A, “P<0.05
ENEEE, A KEXRA,B: EKA,C: 5t¥#A,D: ER + TEA,

Note: N: normal group, A: soy control group, B: spinach group, C: coriander group, D: spinach + coriander group.
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