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About half of pregnancies are unwanted



From Alberts et al., Molecular Biology of the Cell, 5th ed., 2008



Illustration from:  Rupert Amann, Journal of 

Andrology, Vol. 29, No. 5, September/October 2008

Germline stem cells!  Neglected resource, may be better 

than embryonic stem cells!  Available!  ―Self‖ for men!



From Cell Mol Life Sci 64 (2007)
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from Sylvia Mader, Human Reproductive Biology

And then…



6,642,169,942  now ! 

6,725,000,000 diploid humans!

NASA        

photo

Another Inconvenient Truth:   Endangered Planet

US Census Bureau
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Fig. 13-01
from Sylvia Mader, Human Reproductive Biology,        

3rd. ed., 2005

Population growth rate ~ 1.2

Doubling time ~ 58 yrs

(PRB)



Miscarriage

9%

Intended birth

43%

Abortion

23%

Miscarriage

6%

Mistimed/ 

unwanted 

birth

19%

Nearly half of all pregnancies in the United 
States each year are unintended

Pregnancies, 1994

(6.3 million)

Unintended

pregnancies

Intended

pregnancies

From: The Alan Guttmacher Institute



More than one-third of pregnancies in 
developing countries are unintended
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More than 100 million married women have 
an unmet need for contraception

Number (in millions) and % distribution of married 

women with unmet need
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From: The Alan Guttmacher Institute



Birth Control/Family Planning Methods

• Non-conception

• Contraception

• Postconception



abstain



from Sylvia Mader, Human Reproductive 

Biology, 3rd ed, 2005



from Sylvia Mader, Human Reproductive Biology, 3rd ed, 2005



Fig. 09-02

from Sylvia Mader, Human Reproductive Biology, 3rd ed, 2005

Vasectomy



from Sylvia Mader, Human Reproductive Biology, 3rd ed, 2005

Tubal ligation



Fig. 09-01b

from Sylvia Mader, Human Reproductive Biology, 3rd ed, 2005

IUD

Intrauterine 

device



Fig. 09-05

from Sylvia Mader, Human Reproductive Biology, 3rd ed, 2005



Fig. 09-01c

from Sylvia Mader, Human Reproductive Biology, 3rd ed, 2005



Fig. 09-04

from Sylvia Mader, Human Reproductive Biology, 3rd ed, 2005



Here are some sections from a (much longer) 2002 CDC document  [there may be a 

2006 edition of this, but it seems not to be available…].  The full document resides at 

website: http://www.cdc.gov/epo/mmwr/preview/mmwrhtml/rr5106a1.htm

Sexually Transmitted Diseases Treatment Guidelines --- 2002

Prepared by

Kimberly A. Workowski, M.D.

William C. Levine, M.D., M.Sc.

The material in this report was prepared for publication by the National Center for HIV, STD, 

and TB Prevention, Harold W. Jaffe, M.D., Acting Director; and the Division of Sexually 

Transmitted Diseases Prevention, Harold W. Jaffe, M.D., Acting Director.

Summary 

These guidelines for the treatment of patients who have sexually transmitted diseases 

(STDs) were developed by the Centers for Disease Control and Prevention (CDC) after 

consultation with a group of professionals knowledgeable in the field of STDs who met in 

Atlanta on September 26--28, 2000. The information in this report updates the 1998 

Guidelines for Treatment of Sexually Transmitted Diseases (MMWR 1998;47[No. RR-1]). 

Included in these updated guidelines are new alternative regimens for scabies, bacterial 

vaginosis, early syphilis, and granuloma inguinale; an expanded section on the diagnosis of 

genital herpes (including type-specific serologic tests); new recommendations for treatment 

of recurrent genital herpes among persons infected with human immunodeficiency virus 

(HIV); a revised approach to the management of victims of sexual assault; expanded 

regimens for the treatment of urethral meatal warts; and inclusion of hepatitis C as a sexually 

transmitted infection. In addition, these guidelines emphasize education and counseling for 

persons infected with human papillomavirus, clarify the diagnostic evaluation of congenital 

syphilis, and present information regarding the emergence of quinolone-resistant Neisseria 

gonorrhoeae and implications for treatment. Recommendations also are provided for 

vaccine-preventable STDs, including hepatitis A and hepatitis B. 

http://www.cdc.gov/epo/mmwr/preview/mmwrhtml/00050909.htm
http://www.cdc.gov/epo/mmwr/preview/mmwrhtml/00050909.htm
http://www.cdc.gov/epo/mmwr/preview/mmwrhtml/00050909.htm
http://www.cdc.gov/epo/mmwr/preview/mmwrhtml/00050909.htm


Vaginal Spermicides, Sponges, and Diaphragms

Recent evidence has indicated that vaginal spermicides containing nonoxynol-9 (N-9) are not 

effective in preventing cervical gonorrhea, chlamydia, or HIV infection (6). Thus, spermicides 

alone are not recommended for STD/HIV prevention. Frequent use of spermicides containing 

N-9 has been associated with genital lesions, which may be associated with an increased risk 

of HIV transmission. The vaginal contraceptive sponge appears to protect against cervical 

gonorrhea and chlamydia, but its use increases the risk for candidiasis. In case-control and 

cross-sectional studies, diaphragm use has been demonstrated to protect against cervical 

gonorrhea, chlamydia, and trichomoniasis; however, no cohort studies have been conducted 

(7). Neither vaginal sponges nor diaphragms should be relied on to protect women against 

HIV infection. The role of spermicides, sponges, and diaphragms for preventing transmission 

of HIV to men has not been evaluated. Diaphragm and spermicide use has been associated 

with an increased risk of bacterial urinary tract infection in women. 

Condoms and N-9 Vaginal Spermicides

Condoms lubricated with spermicides are no more effective than other lubricated condoms in 

protecting against the transmission of HIV and other STDs. Distribution of previously 

purchased condoms lubricated with N-9 spermicide should continue provided the condoms 

have not passed their expiration date. However, purchase of any additional condoms 

lubricated with the spermicide N-9 is not recommended because spermicide-coated condoms 

cost more, have a shorter shelf-life than other lubricated condoms, and have been associated 

with urinary tract infection in young women. 

Rectal Use of N-9 Spermicides

Recent data indicate that N-9 may increase the risk for HIV transmission during vaginal 

intercourse (6). Although similar studies have not been conducted among men who use N-9 

spermicide during anal intercourse with other men, N-9 can damage the cells lining the 

rectum, thus providing a portal of entry for HIV and other sexually transmissible agents. 

Therefore, N-9 should not be used as a microbicide or lubricant during anal intercourse.



Fig. 09-01d

from Sylvia Mader, Human Reproductive Biology, 3rd ed, 2005



Fig. 09-01a

from Sylvia Mader, Human Reproductive Biology, 3rd ed, 2005



Fig. 05-08

from Sylvia Mader, Human Reproductive 

Biology, 3rd ed, 2005



Fig. 09-01e

from Sylvia Mader, Human Reproductive Biology, 3rd ed, 2005



Fig. 09-01f

from Sylvia Mader, Human Reproductive Biology, 3rd ed, 2005



RU486   Contragestation

antiprogestin    **Risks**

Ties up progesterone receptors

―Emergency contraception‖

plan B, etc.



CONTRACEPTIVE METHOD CHOICE

Contraceptive method use among U.S. women who 

practice contraception, 2002 

Method
No. of users (in 

000s)
% of users

Pill 11,661 30.6

Tubal sterilization 10,282 27.0

Male condom 6,841 18.0

Vasectomy 3,517 9.2

3-month injectable 2,024 5.3

Withdrawal 1,513 4.0

IUD 774 2.0

Periodic abstinence 

(calendar) 
450 1.2 

Implant, 1-month 

injectable, patch
461 1.2

Periodic abstinence 

(natural family planning)
133 .4

Diaphragm 99 .3

Other* 354 .9

TOTAL 38,109 100.0

* Includes the sponge, cervical cap, female condom and other 

methods.
From: The Alan Guttmacher Institute





Percentage of women experiencing 

an unintended pregnancy

Method Perfect use* Typical use†

Pill (combined) 0.3 8.7

Tubal 

sterilization
0.5 0.7

Male condom 2.0 17.4

Vasectomy 0.1 0.2

3-month 

injectable
0.3 6.7

Withdrawal 4.0 18.4

IUD 

Copper-T 0.6 1.0

Mirena 0.1 0.1

Periodic 

abstinence 
– 25.3

Calendar 9.0 –

1-month 

injectable
0.05 3.0

Implant 0.05 1.0

Patch 0.3 8.0

Diaphragm 6.0 16.0

Sponge §

Women who 

have had a 

child

20.0 32.0

Women who 

have never 

had a child

9.0 16.0

Cervical cap **

Women who 

have had a 

child

26.0 32.0

Women who 

have never 

had a child

9.0 16.0

Female 

condom
5.0 27.0

Spermicides 18.0 29.0

No method 85.0 85.0

From Guttmacher Institute:  

Sources: Perfect use—Hatcher 

RA et al., eds., Contraceptive 

Technology, 18th rev. ed., New 

York: Ardent Media, 2004, Table 

9-2. Typical Use—Ibid.; and Fu 

H et al., Contraceptive failure 

rates: new estimates from the 

1995 National Survey of Family 

Growth, Family Planning 

Perspectives, 1999, 31(2):56–63; 

and Kost K, et al., Estimates of 

contraceptive failure from the 

2002 National Survey of Family 

Growth, Contraception, 2007, 

77(1):10-21.



From Jones 

and Lopez, 

Human 

Reproductive 

Biology, 3rd

ed. 2006



Fig. 05-07

from Sylvia Mader, 

Human Reproductive 

Biology, 3rd ed, 2005





Delores Mruk, 2008.



“Mammalian Fertilization” R.Yanagimachi, 1994.

http://usuarios.lycos.es/biologiacelular1/Aparato%20reproductor%20

masculino8_archivos/532047.jpg

Immunocontraceptive Vaccine?

antisperm directed…



From Ellis et al., J Structural Biol 138:187-198, 2002



Nat Med. 2006 Nov;12(11):1323-8. 

A male contraceptive targeting germ cell adhesion.

Mruk DD, Wong CH Silvestrini B, Cheng CY

Throughout spermatogenesis, developing germ cells remain attached to Sertoli 

cells via testis-specific anchoring junctions. If adhesion between these cell 

types is compromised, germ cells detach from the seminiferous epithelium and 

infertility often results. Previously, we reported that Adjudin is capable of 

inducing germ cell loss from the epithelium. In a small subset of animals, 

however, oral administration of Adjudin (50 mg per kg body weight (b.w.) for 29 

d) resulted in adverse effects such as liver inflammation and muscle atrophy. 

Here, we report a novel approach in which Adjudin is specifically targeted to the 

testis by conjugating Adjudin to a recombinant follicle-stimulating hormone 

(FSH) mutant, which serves as its 'carrier'. Using this approach, infertility was 

induced in adult rats when 0.5 microg Adjudin per kg b.w. was administered 

intraperitoneally, which was similar to results when 50 mg per kg b.w. was given 

orally. This represents a substantial increase in Adjudin's selectivity and efficacy 

as a male contraceptive.

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Mruk DD"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Wong CH"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Silvestrini%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Cheng%20CY%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus


Human Reproduction Vol.22, No.3 pp. 708–716, 2007 doi:10.1093/humrep/del448

Novel disulphide esters of carbothioic acid as potent, non-detergent 

spermicides with low toxicity to Lactobacillus and HeLa cells in vitro
R.K.Jain1, J.P.Maikhuri1, S.T.V.S.Kiran Kumar2, V.L.Sharma2, A.K.Dwivedi3, K.Mitra4,

V.K.Bajpai4 and G.Gupta1,5

BACKGROUND: The design, synthesis, characterization and evaluation of a novel series of 

non-detergent spermicides has led to the discovery of two unique molecules (DSE-36 and 

DSE-37) that were ~25 times more potent spermicides than nonoxynol-9 (N-9). METHODS: 

Normal human spermatozoa were used to assess the spermicidal activity (Sander–Cramer 

Assay), the effect on sperm-membrane integrity [hypo-osmotic swelling test (HOST)], 

supravital staining and scanning electron microscopy (SEM) and the induction of apoptosis 

[fluorescein isothiocyanate (FITC) Annexin-V and JC-1 labelling using flow cytometry] by the 

new class of compounds. HeLa and Lactobacillus cultures were used to assess the 

cytotoxicity of compounds and their compatibility to normal vaginal flora, respectively.

RESULTS: Compounds DSE-36 and DSE-37 exhibited a strong spermicidal activity 

[minimum effective concentration (MEC) = 0.002%], which was ~25 times more potent than 

that of N-9 and Sapindus saponins (MEC = 0.05%). As compared with surfactants, DSE-36 

and DSE-37 were found to be safer at MEC towards the growth and survival of Lactobacilli 

and HeLa cells in vitro and to have a milder effect on sperm plasma membrane. At EC50 

both induced apoptosis in sperm cells as characterized by increased labelling with Annexin-

V and decreased polarization of sperm mitochondria. 

CONCLUSION: Preliminary studies have revealed that in sharp contrast to the non-specific 

surfactant action of N-9, DSE-36 and DSE-37 have a highly potent, mechanism-based, 

detrimental action on humansperm. The unique ability of these non-detergent molecules to 

selectively kill sperm and spare Lactobacilli and HeLa cells at MEC values much lower than 

that required for N-9 indicates their potential as superior ingredients for formulation into 

microbicidal contraceptives.
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