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Male Reproductive Risk with Antihypertensive Drugs
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ABSTRACT Objective To explore the reproductive risk of antihypertensive drugs in men of childbearing age.
Methods PubMed, Web of Science, EMbase, Scopus, Chinese National Knowledge Infrastructure ( CNKI), VIP Information
and Wanfang Data were used as data sources.The studies on male reproductive risk of antihypertensive drugs published until
December 2017 were collected by search strategy, and supplemented by manual retrieval of important references. Results The
analysis showed that B receptor blockers and diuretics were related to the occurrence of male sexual dysfunction, however,
angiotensin converting enzyme inhibitors, angiotensin receptor blockers and calcium channel blockers had little effect, or even a
positive impact on male sexual function.Captopril and enalapril can improve sperm quality parameters and are recommended for
use in hypertensive patients of child bearing age.The B-blockers, diuretics and calcium channel blockers have some negative
effects on sperm quality in vitro and in animal experiments, but there is a lack of further clinical research. Conclusion
Currently, there are few studies focused on reproductive risk of antihypertensive drugs, and most of them are based on animal or
in vitro studies.It is still a problem need to further confirm by long-term and large-scale clinical studies. When male patients of
childbearing age using antihypertensive drugs, it is recommended that doctors or pharmacists fully inform patients of the
reproductive risks of different antihypertensive drugs, dispel patients” concerns, and prevent patients from stopping drugs on their
own because of the reproductive risks. At the same time, drug factors should be taken into account when reproductive problems
occur during these medications use.
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Tab.1 Beta receptor blockers and their associated male reproductive risk
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Tab.2 ACEI drugs and their associated male reproductive risk
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Tab.3 Calcium channel blockers and their associated male reproductive risk
254 F AT SCHRBERE

AT OBHEAT ;O Tk R ASBIAEIE 5220 i OAKZHHRIE" ;@ NFHEF 1 iRsh 55
A PETIUAR S5 7 5 (AR A R 9] At 1) B At i 5 4 @z
TGy Ko AR S 28 e W A E IR 2R
/N P A B 0 ) 50 AR AR L3 SR K A
63

HEprppck QO A Ak TR SN ; @ 3k e A i B IR P DL SR s QNI FIRAP L @By
AL, BRI (ATP) TS PERRAIR ; SRS 5<% R @ e
A%, BRI PR A 0 s ORRARRS 75 2 K 1% J1 A
ATP R | I 25 ARG 128 5 B 1 W1l A BiE
@ W] RESG NIOKS 515 3 A0 oA S v

Ho /R B K1 7 1E 5 BT R, B el b, S2 G R REAIR ELES

R R — BTk R E e e R HAEFRE, ®
REATR H b S2 AR 38 DS 7 TR S 0 45
3 HFRIF

P v i 245 400 7 B 0 00 55 e e e R oA e
i, (7 Ft 47T 0L 24 4 0 5 P A A ) R ) ) 4 53| S
PZ T, IR BB IR 25 Wi, AR
TR, B B 2 W R B A BRI BRI

A ORI, B 2 (A BEL T 24 FF JR 25 5 55 o 1
DIRERERG 1) & A — AR E ) ACET, ARB 145 38
18 B 24 6 T v v T R S R AN, B B IR R
uﬁ[SS] N

4 e I IR 245 ) 35 e AR A1 S 56 B 8 ) S 5
R I RS F A AR N — s e X A
TR 2GRS UE B0 AR AT R RN 5 1) B ok
K7 SR, 7 B 0 e it e s s O e v R A
KA 32 AN B WL AT LA ARB 22259, 4n
BSEVPIAS B SZ AR 24 | ) bR 245 05 i 1 B 24
TEPRANN S By 52 56 vp 58 7% XA 1 o A — S 17 TR
Wi A2 E— 2 I R SE . B A2 1A% BEL U 245 1465 3 3
BEL¥F 245 X6F A B Ty B A0 AN ) 5 0 ] 7 15 24 — B s i) S 1k
WA R — 2 B 5T LR Sy mT v B R sk 2 2 1
w1,

TENE NP M B R 25 B, B AR 5l 2
Ul FE A3 45 SRS [+ I T 25 W v LA 35 ShRE B 2 0, O HL
TE N IUAE R [R) U %% R R Y W rT RERE e, H
AR TE AT 0 100 HE 254 R o 2 56 T 3h W 2 96 6 5
K FECE AN S RS2 | 285K UL IR L S0 i el
i LAl BT s R 2560 B L& 4, B RTXHT s i
249 04 55 P A B RV, R AR A 9 22 Jm BIR T sh W e 52
TSNS , LA FT s A7 — 7 IS 4538, M B K

[1]

VRIS ek AT 5 KA

B Z 3k
ALKHAJA K A,SEQUEIRA R P,ALKHAJA A K, et al
Antihypertensive drugs and male sexual dysfunction: a
review of adult hypertension guideline recommendations[ J ].
J Cardiovasc Pharmacol The,2016,21(3) :233-244.
PARTHASARATHY H K,JOEL M,WHITE W B, et al. A
double-blind,  randomized  study = comparing  the
antihypertensive effect of eplerenone and spironolactone in
patients with hypertension and evidence of primary
aldosteronism[ J].J Hypertens,2011,29(5) :980-990.
SAMPLASKI M K,NANGIA A K.Adverse effects of
common medications on male fertility [ J ]. Nat Rev Urol,
2016,12(7) :401-413.
MANOLIS A,DOUMAS M. Antihypertensive treatment and
sexual dysfunction[ J].Curr Hypertens Rep,2012,14(4):
285-292.
FRANZEN D,METHA A,SEIFERT N,et al. Effects  of
beta-blockers on sexual performance in men with coronary
heart disease.a prospective, randomized and double blinded
study[ J].Int J Tmpot Res,2001,13(6) :348-351.
ALBERTO C,VICENTE B M,PILAR M, et al. Erectile
dysfunction in high-risk hypertensive patients treated with
beta-blockade agents [ J ]. Cardiovasc Ther, 2010,28 (1) ;
15-22.
FOGARI R,ZOPPI A,POLETTI L, et al.Sexual activity in
hypertensive men treated with valsartan or carvedilol: a
crossover study[ J].Am J Hypertens,2001,14(1) ;27-31.
FERDINANDO F,MARCO F,NICOLA L,et al. The impact
of non-urologic drugs on sexual function in men[ J]. Arch
Ttal Urol Androl,2014,86( 1) .50-55.
PRSI TR 259 ZK I K BURS TR SR BE,
TS L FORS B Al [ 0] o 25 B0 27412, 1990, 2(11)



BEZ5 341 2019 45 7 H %6 38 55 7

. 847 -

[10]

(11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

169-172.

HONG C Y,TURNER P.Influence of lipid solubility on the
sperm immobilizing effect of beta-adrenoceptor blocking
drugs[ J].Br J Clin Pharmacol ,2012,14(2) ;269-272.
ABERG G,ADLER G,DUKER G, et al.Effects of adren-
ergic beta-blockers and a membrane stabilizing agent on
ouabain-induced cardiac arrhythmias in anaesthetized guinea
pigs[ J].Acta Pharmacol Toxicol ( Copenh),2010,45(2):
102-106.

HAYASHI T,MIYATA A,YAMADA T.The impact of
commonly prescribed drugs on male fertility[ J].Hum Fertil
(Camb) ,2008,11(3) :191-196.

EID A H,ABDELKADER N F,EL-RAOUF O M A, et al.
Carvedilol alleviates testicular and spermatological damage
induced by cisplatin in rats via modulation of oxidative
stress and inflammation [ J ]. Arch Pharm Res, 2016, 39
(12):1693-1702.

EL-SAYED M G,EL-SAYED M T,EL S E A, et al. Effects
of some beta-adrenergic blockers on male fertility
parameters in rats [ J |. Dtsch Tierarztl Wochenschr, 1998,
105(1) :10-12.

SHALIUTINA O,GAZO 1,SHALIUTINA-KOLESOVA A, et
al. The in witro effect of nonylphenol, propranolol, and
diethylstilbestrol on quality parameters and oxidative stress
in sterlet (Acipenser ruthenus) spermatozoal[ J].Toxicol In
Vitro,2017,43(1) :9-15.

NUSIER M K,BATAINEH H N,DARADKA H M. Adverse
effects of propranolol on reproductive function in adult male
mice[ J].Pak J Biol Sci,2007,10(16) :2728-2731.

LI-LI L., DONG W ,WEI W ,et al.Long-term treatment of
clonidine, atenolol, amlodipine and dihydrochlorothiazide
but not enalapril, impairs the sexual function in male
spontaneously hypertensive rats [ J]. PLoS One, 2015, 10
(1):116-129.

NUDELL D M,MONOSKI M M,LIPSHULTZ L I. Common
medications and drugs: how they affect male fertility [ J].
Urol Clin North Am,2002,29(4) :965-973.

Wi SO, i I EE . U ME R S ACET S PE D RE R 37 4]
[J] TP BRES 5 700K, 2008,18(6) :390-391.

OPIE L H.Diuretic downsides-but in low doses they still
seem among the best authenticated antihypertensives [ ] ].
Cardiovasc Drugs Ther,2000,14(4) :407-409.

XUEEH A, FE 75 6, 55 AN [R) 25 1 106 6 0 55 1 v il
AR m [ T]. Al k2 ik, 2010, 4
(18) :365-369.

MILLSOP J] W,HELLER M M,ELIASON M J,et al.

Dermatological medication effects on male fertility [ J .

Dermatol Ther,2013,26(4) :337-346.

[25]

[26]

[31]

[33]

[35]

USRS R A TR/ N BRI IR T 5 1 R 5B L s i R e
DIREMR T (1] 29 R RWZ%GE ,2010,12( 1) 41
WONG P Y,LEE W M.Effects of spironolactone (aldos-
terone antagonist) on electrolyte and water content of the
cauda epididymidis and fertility of male rats [ J]. Biol
Reprod, 1982,27(4) . 771-7717.

JENKINS A D,LECHENE C,HOWARDS S S, et al. The
effect of spironolactone on the elemental composition of the
intraluminal fluids of the seminiferous tubules, eete testis
and epididymis of the rat[ J].J Urol, 1983,129(4) .851—
854.

KOHN F M,MULLER C,DRESCHER D, et al. Effect of
angiotensin converting enzyme ( ACE) and angiotensins on
human sperm functions [ J ]. Andrologia, 1998,30 (4-5) :
207-215.

CHRYSANT S G.Antihypertensive therapy causes erectile
dysfunction.[ J].Curr Opin Cardiol ,2015,30(4) :383-390.
SCHILL W B,PARSCH E M,MISKA W. Inhibition  of
angiotensin-converting enzyme: a new concept of medical
treatment of male infertility? [ J]. Fertil Steril, 1994, 61
(6):1123-1128.

kAR X AR ET. R B FR S X AN 738 3 2800 3
W[ )] AR SRR, 2006, 12(5) :435-437.
NAGAOKA S,KAWASAKI S,KAWASAKI H, et al. The
angiotensin converting enzyme ( ACE) inhibitor, captopril
disrupts the motility activation of sperm from the silkworm,
Bombyx mori[ J].J Insect Physiol,2017,2017(103) ;18-
28.

SOMLEV B,SUBEV M.Effect of kininase II inhibitors on

bradykinin-stimulated ~ bovine  sperm  motility [ J ].
Theriogenology, 1998,50(4) :651-657.
K HLER-SAMOUILIDIS G,SCHMIDT- ADAMOPOULOU

B,SAMOUILIDIS S, et al. Effects of captopril on the male
reproductive organs and various semen parameters of rabbits
[ J].Berl Munch Tierarztl Wochenschr,1997,110(6) :201—
205.

OKEAHIALAM B N,AMADI K,AMEH A S.
lisnopril ,an angiotensin converting enzyme (ACE) inhibitor
on spermatogenesis in rats| J |. Arch Androl,2006,52(3) :
209-213.

SAHA L,GARG S K,BHARGAVA V K, et al.

angiotensin-converting

Effect  of

Role  of
enzyme inhibitor, lisinopril, on
spermatozoal functions in rats [ J ]. Methods Find Exp Clin
Pharmacol ,2000,22(3) : 159-162.

BECHARA G R,SOUZA D B D,MICHELE S, et al

Testicular morphology and spermatozoid parameters in

spontaneously hypertensive rats treated with enalapril[ J].J

Urol ,,2015,194(5) :1498-1503.



. 848 -

Herald of Medicine Vol. 38 No. 7 July 2019

[36]

[37]

[38]

[39]

[40]

[41]

[42]

KUSHWAHA S,JENA G B.Enalapril reduces

toxicity in streptozotocin-induced diabetic rat: investigation

germ  cell

on possible mechanisms [ J ]. Naunyn Schmiedebergs Arch
Pharmacol ,2012,385(2) :111-124.

BAUMH KEL M,SCHLIMMER N,KRATZ M, et al.
risk, drugs and erectile function: a
systematic analysis[ J].Int J Clin Pract,2015,65(3) :289-
298.

DING J,SHANG X,ZHANG Z,et al. FDA-approved medi-

Cardiovascular

cations that impair human spermatogenesis| J | . Oncotarget,
2016,8(6) :10714-10725.
KANWAR U,ANAND R J,SANYAL S N. The effect of

nifedipine, a calcium channel blocker, on human
spermatozoal functions [ J]. Contraception, 1993, 48 (5) ;
453-470.

LATIF R,ASLAM M ,MEHMOOD T.Spermatogenesis follo-
wing discontinuation of calcium channel blocker amlodipine
in rats[ J].J Ayub Med Coll Abbottabad,2009,21(1) :25-
27.

MORAKINYO A O,IRANLOYE B O, ADEGOKE O A.
Antireproductive effect of calcium channel blockers on male
rats[ J].Reprod Med Biol ,2009,8(3) :97-102.

KATSOFF D,CHECK J H.A challenge to the concept that

the use of calcium channel blockers causes reversible male

[43]

[44]

[47]

infertility[ J ] .Hum Reprod, 1997,12(7) ;1480-14382.
ANAND R J K,KANWAR U,SANYAL S N.Calcium
channel antagonist verapamil modulates human spermatozoal
functions[ J ].Res Exp Med (Berl),1994,194(1).165-
178.

MEHDI S,ALI N,SAIED K D,et al.Comparison  of  the
protective effects of papaverine, lidocaine and verapamil on
the sperm quality of the testis after induced torsion-detorsion
in rats[ J ].Scand J Urol Nephrol ,2010,44(3) :133-137.
IRANLOYE B O,MORAKINYO A O,UWAH J, et al
Effect of nifedipine on reproductive functions in male rats
[J].Nig Q J Hosp Med,2009,19(3) :165-168.
AYODELE M,BOLANLE I,OLUFEYISIPE A.
antagonists modulate oxidative stress and acrosomal reaction
in rat spermatozoa [ J |. Arch Med Sci, 2011,7(4):613 -
618.

MORAKINYO A O,IRANLOYE B O,DARAMOLA A O, et

al. Antifertility effect of calcium channel blockers on male

Calcium

rats ; association with oxidative stress [ J ]. Adv Med Sci,
2011,56(1) :95-105.

SHIMIZU S, TSOUNAPI P,HONDA M, et al. Effect of an
angiotensin 1l receptor blocker and a calcium channel
blocker on hypertension associated penile dysfunction in a

rat model[ J].Biomed Res,2014,35(3) :215-221.

(EHEZERYMANFBEZIXI(OSID) BE

H 2018 4F 10 e, ( B=25 41 ) Ze & A FFicRR22 31K ( Open Science Identity, OSID) , i 15 7£ 3 ) 55 5 SC

B EUSIN OSID JFHRE (S IR MR S5 ) Arilns, S s & S G EIR 55 . FLEA T R R SCEREE I OSID TFilcet
SRR ) ARG, 1E# T B IHEE OSID 5 A SC 1 BB A 44 BT TR R4 P9 25 S5 5008 S5 b se 4 B 1
&3 OSID i+, FEIRSCHHERAN OSID A5 ALK FERRL, T AT B o iy 4 5 S PRk B 3 SC, fin 3t o g D e ft
W SCSRSEIN S, AL L, 1 9 SO PR AL 5SS U s (AR SRAT B AR 2 AR KSR, O W & S B
G TR RS 1) 27 3 58 it A R R A2 . OSID {7 X 43 Sy T HLATH i 732 (0 B9 ik - https - // author. says.
ren/ A10000088860/ register ) , L FJ Z 25 A | ] 3 215 ( ik ; www.yydbzz.com)

(EHSHR) miEH



