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Dr Sutapa B Neogi is a public health specialist actively engaged in research and
teaching at Indian Institute of Public Health- Delhi (IIPHD), Public Health
Foundation of India (PHFI). An MBBS from Nil Ratan Sircar Medical College,
Calcutta and MD in Community Medicine from Post Graduate Institute of Medical
education and Research (PGIMER), Chandigarh, and Diplomate of National Board
(DNB) in Maternal and Child Health, she has excellent academic credentials. She
received the ‘Kataria Memorial Gold Medal’ for being the best outgoing student of
PGIMER, Chandigarh. She has arich experience in public health and is particularly
interested in implementation of projects that is relevant to national policies and
programmes. She has authored several research papers ad is a reviewer of many
national and international journals. She is an associate Editor of BMC Pregnancy
and Childbirth. She offers her technical services to various academic and research
bodies in the country. Her goal is to mentor students who can be change agents in
future, those who can see through problems, explore them scientifically, be a link
between disciplines (eg engineering and medicine, social science and medicine),
generate synergy between research and programs and promote interdisciplinary
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RCH course for Medical officers

22" Oct 2002, SIHFW, Panchkula

A MO “5 cases of
spina bifida in her
PHC in a month. All
cases negative for
the usual causes”

Another participant of next batch:

“These could be because people in this region take medicines for a
male child. We cannot think of any other cause”




e Started exploring it by asking field workers
* Lot of resistance

* Snow ball technique to identify key
Exploratory informants

Study e At least 50 Kls interviewed

e Dais, health workers- male/ female, faith
healers, Ayurvedic doctors, allopathic doctors,
village women




* It is a common practice referred to as “su
badalne ki dawai”

* Indigenously prepared
* Taken by women during 1 %2 - 2months of

Key pregnancy
* To be consumed with milk obtained from a
MESSALES bull calf
* Shivlingi, Majuphal, Mor pankh ka chand-
common ingredients '

* We labelled them as Sex selection drugs

(SSD) /
P 4




Community and hospital based survey

Profile of women taking SSDs

Number of Community based Hospital based (n=140)
children (n=110)

Yes No Yes No
None 1 5 5 45
> 1 child, atleast O 55 5 28
1 son
>1child,noson 49 0 33 24

Total 50 (45.5%) 60 (54.5%) 43 (31%) 97 (69%)



Collection of samples

Resistance from
everyone to
divulge any
information

Collected from
different parts of
Haryana and
Punjab

Identified
resources through
snow balling
technique

Went there as
client ‘as a mother
having 2 daughters

longing to have a
son’
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]’hls chart shows vulnerability of the fetus
to flefects throughout 38 weeks of pregnancy.”

FETAL DEVELOPMENT CHART *|= Most common site of birth defects

PERIOD OF
THE OVUM PERIOD OF THF EMBRYO PERIOD OF THE FETUS
Weeks | wook3 | Week4 | Week5 | Wheké | Week7 | Weeks ek12 | Week1s | Weeks | weok3g
1-2 e 20-36
Period of
ombnyo ear .
S CNS eyp ear  Palate brain
and implantation,
heart
external
Central Nervous System (CNS)-Brain and Spinal Cord
Arms/Leg:-
Ten=1h |
Palate
- Exfemol Genltal'
Pregnancy loss 0000000
Adapted from Moore, 1993 and

the National Organization on Fetal Alcohol Syndrome (NOFAS) 2009
mmmrmmumaw Since it is difficult 1o know exactly when conception
ocours, haakh care providers caculate 3 woman's due date 40 wesks from te start of her last mensyual cydle.

. Period of development when major defects in bodily structure can occur.
. Period of development when major functional defects and minor structural defects can oco



Hypothesis of the
study- SSDs could be
linked to birth defects

and still births
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Documentation

Tribune, Aug 5, 2003

Punjab, Haryana continue to love sons not daughters Imbalance in sex ratio could trigger a
major turmoil

However, the ban on pre-selection of sexes under the PNDT Act has failed to check the malady. A study by Dr A J Singh and Dr Sutapa
Bandyopadhyay, Department of Community Medicine, PGI, Chandigarh on Traditional Practices for Family Welfare in Rural North India;
shows that (mis)conceptions catering to this preference of male child in rural areas of Punjab and Haryana are rampant.

These days a strange medicine, referred to as Sau Badalne ki dawai, in common lingo, is being
distributed in villages. The woman is required to take this medicine, between one and a half to two

months of her pregnancy, at dawn and with an intense desire for having a male child. The medicine is
supposed to be taken with milk of a cow known to have a living male calf. The study, based on the experiences of health workers and
anganwadi workers in the two states, shows that most ruralites have great faith in the effectiveness of this thedicine” Though failure cases
are known, people blame it on the wrong time of taking the medicine,”says Dr Sutapa.
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Comments of reviewers:

e Sex cannot be changed after
birth

* There is no scientific validity

* Publication of such types of

articles may promote use of
such drugs which is unethical

Sex Selection Through Traditional
Drugs in Rural North India

S Bandyopadhyay, Al Singh

* Indian Journal of Community
Medicine Vol. 32, No.1, January

Documentation



Query from: subah P, United States, 06/28/07
Topic: PARENTING Submitted on: Ammas.com

Subject: Ayurvedic approach to beget a male child
Dear ammas,

I would greatly appreciate your help. We have been blessed by a beautiful
2 yr. old daughter. My husband would really like a son next. Ofcourse he
would love another daughter too with all his heart.

The question that I am asking is: My ma-in-law told me that shivlingi
seeds (Bryonia laciniosa) and putrajeevak seeds are prescribed by Swami
Ramdev to those who desire a son. The time to start these medicine is a
month after the pregnancy has started. I am a little confused by this:
Modern science tells us that the sex of the child is determined the moment
conception happens i.e. the moment the sperm meets the egg. So how is it
possible to change the sex later?

Has there been any research which would assure that no birth-defects are
caused and there are no harmful affects on the fetus?

Response from: Indumukhi A.
Council Member on Ammas.com

wmEE. _ = B _ _ _ N _ ___ _ m®_=__ _ _ _ __a_ " _m owe s _ _ N _8__*"_ _ & _____®_ E__8__ ______n2a

Source: This information comes from my own knowledge.

Hi, dear. You are right to be concerned. Personally, I have heard these things said,
too, but the major proof for them to be false (as I believe) are that even though
this is wide folk wisdom in parts of India, people still have baby girls. Let's face it,
if in India there were any foolproof method to have a boy, few people would be
having daughters. Sad, but true.

Anyway, I found a study by S Bandyopadhyay and AJ Singh which found that these
"sex selection" remedies are used widely in North India. Indeed when these
supplements were analyzed in a laboratory they were found to have a high content
of anabolic steroids/testosterone.




Next phase

e These preparations contain
phytoestrogen and testosterone,
content much higher than permissible
range




Congenital Malformations: Q & A: FETAL "GENDER SELECTION"
Unexplored Causes . o
Sutapa Neogi speaks with epiNews about
INDIAN PEDIATRICS 941 VOLUME India's growing problem
44__DECEMBER 17, 2007 5006 December
. epiNews: What else could or should be done
Rates of some congen ital scientifically? (Should a registry be
malformations in India is one parentaluse o these products? Or 4o you
of the h |ghest N the believe import bans need to be instituted?)
World(1,2 . Ma ny Stu_dies to A lot of things need to be done.
prevent the malformations are Registri . o
egistries to track birth defects do exist in some
u nderwaY- Apart from hospitals but that is not representative of the
consa nguineous ma rriage population at large. Moreover it is time consuming
: f ti ! and entails a huge cost since a large population
Intections needs to be studied to yield valid results.
Prevalence of birth defects in relation to birth

order, family size would give useful information.

A case-control study (taking congenital

malformation as the cases) in selected areas to
determine the use of any sex selection technique
can also be done.

Sex selection: an Indian perspective
There is a need to study sex selection drugs in
greater details- types of drugs in different regions,
biochemical analysis of each constituent present,

Sutapa Bandyopadhyay Neogi, India. etc.
H H A bablei t be k f imal
Online comment in lancet, 2006 studies .6, Infuse the drug in expermental

animals during pregnancy and watch for the
effects on fetus.




Next
phase

* Request from MD, National Health
Mission, Haryana (29" December
2013) for SSD proposal

* Topic: Risk factors of CMF in
Haryana




Study site- Haryana- lowest sex ratio in India

2011
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Intake of SSDs and its association with birth defects

Primary study objective:

To study the risk factors of birth defects (visible structural defects) in
Haryana.



Methodology

 Study design: Population based case-control (1:1) study
 Study setting: All districts of Haryana (21 districts)

» Study population: Deliveries in the past 20 months or from 1%t October
2012 to 315t May 2014

 Sample size- 175 cases and 175 controls

Power= 80%, alpha= 0.05, prevalence of intake of drugs during pregnancy to have a male
child was taken as 20% as reported from a previous study, OR 2

* Data collection- Interviews conducted at homes using a pre tested,
structured questionnaire



Methodology

Exposures:

The known risk factors include

* lack of folic acid supplementation during the peri-conceptional period,
* consanguineous marriage,

* infections during pregnancy,

e exposure to radiation during first trimester,

* intake of drugs during pregnancy,

e conception induced by medications or treatment,

* increased maternal and paternal age

All these are elicited by taking history.



Results

Sociodemographic features were similar among and controls
* Age of child
* Sex of child
e Age of mother and father
* Education of mother and father
* Occupation of mother and father



Distribution of families who gave a positive history of intake of SSDs

: . *
[ ]
1 mateflabad

Cases:- 45 | &

Controls-19( 4)




Number of living children

Risk factors for birth defects

More than two 42 (24.0) 26 (15.9) 1.6 0.04
(1.04-2.4)
Two or less 133 (76.0) 138 (84.1)
Family history of congenital 07 (4.0) 06 (3.4) 1.5 (0.2-9.1) 0.65
malformation
History of infections during pregnancy 08 (4.6) 02 (1.1) 0.2 (0.05-1.1) 0.054
History of fever with/without rash during 05 (2.9) 03(1.7) 0.6(0.14-2.5) 0.48
pregnancy in first trimester
History of intake of drugs during first 13 (7.4) 5(2.9) 2.9 0.13
trimester (0.7-11.9)
History of intake of indigenous drugs for 2.8 <0.001
a male child in the first trimester (sex (1.6 -5.1)
selection drugs)
Yes 45 (25.7) 19 (10.9)
No 130 (74.3) 156 (89.1)
History of Intake of indigenous drugs for 3.4(1.7-6.9) <0.001

a male child if the first child was a female
(n=182)**




Multivariable analysis
I for risk factors of Neogi et al, Drug Safety 2015
birth defects

History of intake of indigenous 1.7-5.6 <0.001
drugs for a male child

Number of living children 2.0 1.1-3.4 0.021
(more than 2)



Multivariable analysis for risk factors of stillbirths

Full model Final model
Risk factor

Odds Ratio (95% Cl) Odds Ratio (95% Cl)
Sex of child 1.2(0.9-1.7) -
Multiple pregnancy 1.4(0.5-3.5) -
Exposure to active or passive smoking 1.3(0.9-1.8) -
History of bleeding during pregnancy 1.6(0.7-3.1) -
Persistent abdominal pain during pregnancy 1.1(0.8-1.6) -
High BP during pregnancy 1.7(0.9-3.0) 1.8(1.04-3.1)
History of fever during pregnancy 1.3(0.9-2.1) -
Intake of Sex selection drugs during pregnancy 2.5(1.4-4.3) 2.6(1.54.5)
Pre term delivery (less than 37 weeks) 3.6(2.1-6.1) 3.5(2.1-6.0)
Any history of previous stillbirths 3.7(1.9-7.2) 4.0(2.1-7.8)
Any complication during Labour# 3.3(2.0-5.3) 33(2.1-5.3)

Neogi et al, PPE, 2015



Biochemical
analysis of SSDs

* Thin layer chromatography
(TLC)

* High performance liquid
chromatography (HPLC)




Biochemical analysis of SSDs

_ Daidzein (mg/g) |Genistein (mg/g) Formonetin (mg/g)

Median (mg/g)
Mean (mg/g) 14.10 8.52 5.09
3.01 0.58 0.53

Neogi, 2015

Average concentration: 10 times more than the permissible limits for
phytoestrogens

3 out of 15 samples tested positive for testosterone
Neogi et al, BMC Pregnancy and Childbirth, 2015

Two thirds of samples contain steroids
Bandyopadhyay S et al. 2007



Project approved by DST and S&T, Haryana

* For biochemical analysis
* For in vivo and in vitro experiments



Catalogued and stored

Samples stored in air tight Samples stored in air tight
containers, catalogued properly desiccators



4 &#2 #&#4 #24 #2 # &a & o=
L B # 8 # #8 #8 #8 # #

High performance liquid chromatography analysis

Repeat analysis using 48 samples
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nm- presence of phenolic
compounds (flavones and
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chromatograms.

Shivalingi was found to
contain daidzein and

genistein

67% contain steroids

Rai et al 2019
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Analysis of heavy metals

200
180 -
160
140
120
100 -
80 -

74.5
| 53.7
| 6 .

IP1 P2 IP

60
40
20

185.6

FDA limit 3

M FDA limit mIP1 mIP2 mIP3

Lead

120 -

100 -

60

40 -

20 -

Mercury

110

0.22 0
WHO PTDI | IP1 P2 | IP3
®m Mercury (pg/kg)

Ganguli et al 2018
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In vitro experiment: On C elegans

Comparative analysis of egg count of IP samples and vehicle control

900 -
800 -
101 [
700 +
600 -
500 -
400 -
355

300 -+
200 +

Number of eggs/ 10 C. elegans

100 -

0

Vehicle control H1 H4 H9 F1 F4 Fo

IP Extracts
*significant

@ Day 4
O Day 3
@ Day 2
@ Day 1

Rai et al 2019



Comparative analysis of progeny count of IP samples and vehicle control

Number of progenies/ 10 C. elegans

*significant

900
800
700
600
500
400
300
200
100

Vehicle control

H1

H4

H9
IP Extracts

F1

F4

@ Day 4
o Day 3
@ Day 2
3 Day 1

Rai et al 2019
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In vivo studies in rat models

Pregnant Sprague Dawley rats
g prag y Indigenous Indigenous

preparations preparations
mixed with mixed with
n mllk B , milk

Gestation days 1-5 Gestation days 6-19

G4(SSD1-1500)

G1(Control) G2(SSD1-500)  G3(SSD1-1000)

Control

$sD1, 2 (1000)

Skeletal Early and late
malformation resorption,
litter size
Visceral red UCEd

malformation

No malformations,
resorptions

Early and late
resorption

No effect on sex ratio Neogi et al 2019
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Can SSD lead to psychological problems?

Conceptual Framework
Psychopathology/
Developmental
Prenatal Perturbations Alterationsin the brain Disorders

* Size and shape of gray matter

» Maternal nutrition structures (e hippocampus,

» Exogenous glucocorticoids amygdala)
' Exogenous CRH * Cortical thickness

 Infection!inflammation » Functional connectivity
Prenatal drug exposure

' r i
Maternal stress +Autism

*ADHD

* Schizophrenia

+ Affective Disorders
* Dementia

*White matter fiber tracts




Dissemination to the community
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https://www.bbc.co.uk/programmes/m00013lk
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The Wall Street Journal
Folk Remedies for Sex Selection are Risky, Study Finds

Traditional medicines taken by some Indian women to help them give birth to a
boy are linked to an increased rate of stillbirths

Suryatapa Bhattacharya
July 4, 2016 11:22 a.m. ET
New Delhi
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FETAL SEX SELECTION

The promise of a boy: Indian women are being mis-sold
drugs to change their babies’ sex

The drugs don’t work and may even cause miscarriage, but their use is shrouded in secrecy, writes
Sophie Cousins

Mew Delhi



M Inbox (7,848) - drsutapal@gm X | m India's war on the sex selecticr X | m Sex selection drugs cause tenz X | li Sign up for Facebook | Facebo: X E Medicines 'Promising Male Ch X + — X

C O a8 hhelogicaIindian.com,r'healthfpromising-male—child,r' Tr 9 [+ ]

THE
LOGICAL Q
INDIAN

< Home News My Story FactCheck Good Governance Awareness Videos #HelpingTrueHeroes Campaign Environment Exclusi >

Ad closed by Google

Stop seeing this ad [RUGTEGTERGFRG!

¢ - 4 ©

HEALTH
in
. Medicines "Promising Male Child" Are
27K Causing Stillbirths & Defects In Newborns

The Logical Indian

22 Published : 27 March 2017

1216 PM
3/1/2020

ﬂ L Type here to search



M Inbox (7,848) - dr= X | @ India's war on the X | m Sex selectiondrug X | li Sign up for Facebc X | E Medicines 'Promi= X | @ 'Don't commit the X . The Dark Side of | X + - X

C (& https:f,f'thewire.'lnfhea\tlh’the—dark—side—uf—indias—indigenous—sex—selection—drug-preparations| b4 o 0

THE
BECOME A
WIRE fy o | ssomse | o0

POLITICS | ECONOMY | EXTERNAL AFFAIRS | SECURITY | LAW | SCIENCE | SOCIETY | CULTURE | OPINION | VIDEOS HINDI | MARATHI | URDU

M | SPEED AND EFFICIENCY |
! ITSUBISH TO BUILD A BETTER INDIA
ELECTRIC

I Ty e ELEVATORS & ESCALATORS |
|

The Dark Side of India’s Indigenous Sex-Selection Drug Preparations

Traditional medicines are not subjected to regulation of chemically defined compounds. Indigenous preparations pose important ethical questions,
especially when it comes to sex-selection drugs as it can lead to congenital malformations.
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Dissemination...

Dissemination to the community:
A play “Aakhir kyon”- in local language with SSD as the theme by an NGO




From research to action...

 Short 50 secs video disseminating the harms of taking SSDs..\..\PHFI

sutapa\Ad\SSD Film7Feb18.mp4

* Was aired by All India Radio on July 10, 2018


../../PHFI sutapa/Ad/SSD Film7Feb18.mp4

Dissemination by DST

T3 You Retweeted

DSTIndia &
@IndiaDST

In vitro study supported under
SYST of SEED Division, @IndiaDST
,on #Herbal formulations
consumed by #pregnant #women
in hope to beget a #male #child
prove its #harmful effects on
#foetus.

@drharshvardhan @Ashutos61
@thePHFI @HaryanaNHM
@MoHFW_INDIA @PIB_India




SSD film shown in railway stations




Research to action

Based on study reports, sting operation was conducted by
Aaj Tak and this was telecasted in an episode on Oct 13 and

14, 2015

http://aajtak.intoday.in/video/business-of-medicine-that-
guarantees-birth-of-a-baby-boy--1-833030.html|



http://aajtak.intoday.in/video/business-of-medicine-that-guarantees-birth-of-a-baby-boy--1-833030.html




Some actions...

* Haryana took and is continuing to take punitive action on people who
sell SSDs.

e Under the ambit of PCPNDT Act, First Information Reports (FIRs) are
being lodged and raids are being conducted on those who are found
to sell these spurious medicines or sell gender selection kits with the
promise of facilitating the birth of a male child.

* A total of more than 800 such raids have been conducted successfully
in Haryana, out of which 100 raids were conducted on people selling
SSDs including 10 convictions.



Research cycle
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e 80% of the global
population relies on
traditional medicine
for their primary
health care needs
(Parveen et al ,2015)

* The prevalence of its
use is more than 50%
in both developed
and developing
nations (Nyeko et al.
2016)

itevel of utilization | | Low orinsufficient data . Medium . High No data ‘

Traditional medicines widely used



Use of traditional medicines in pregnancy

* Largely determined by the prevailing
sociocultural, religious and spiritual
values

* Use of herbal medications during
pregnancy -reported to be higher in the
developing world compared to the West
(Louik et al 2010)

* Common indications -nausea/vomiting,
pain in abdomen, preventing neonatal
jaundice, cold, flu, urinary tract
infections, to facilitate labour and to
increase the intelligence of the newborn
(Kennedy et al, 2013), beauty of skin of
infants and to prevent abortion (Chen Y-
Cetal 2012)

* Sources of information- informal (family
and friends, internet, magazines, media




Are traditional and indigenous
medicines always unsafe?

* Many medicines used in the Western system of
medicines had their roots in the traditional system of
medicine like Penicillin (from Penicillium fungi),
Artemesin (from herb Artemesia annua), Digoxin
(from Digitalis purpurea) are some such examples.

* One of the promising therapies for Methicillin
Resistant Staphylococcus aureus infection is a ninth
century treatment for eye infections found in Bald’s
Leechbook, written in Old English and presented as a
recipe consisting of garlic and onions, wine, and bile
from a cow’s stomach brewed in a brass cauldron
(Shulman 2015)




Learnings

* Focus on what you want :: Do
Introspection

e Share your thoughts.. Publications,
informal and formal interactions..
Express by writing

* Interact with people from different
fields.. Inter-sectoral collaboration

e Partnership with Government:
Participate in Government activities




Gender

Before Birth
in India
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