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Child and Maternal 
Health Problems 

• Infant or Child
• Infection 
•Inflammation
• Poor growth
• Impaired cognition,

motor development 
• Mortality 

•Adolescent or Maternal
•Short stature
•Thinness…. overweight
•Infection/sepsis
•Obstetric problems

•Anemia 
•Mortality

MMS Impact and Biological Gaps

Chronic disease, disabilty, mortality

Nutritional Exposures Coexist 

• Protein-energy deficits
• Energy Excess 
• Micronutrient  deficiencies 

Vitamins A, E, D, 
B-complex, folate, 
zinc, iron, iodine, others

• Behavioral Causes
Breast /complementary feeding
SES, hygiene, education, etc

• Food Systems Causes 
Agricultural/animal husbandry,
seasonality, infrastructure, 
Markets

•Societal and Political Causes
Photos: Paul Joseph Brown 



Gernand A et al Nature Rev Epidemiol 2016

Micronutrients are Essential Throughout Pregnancy & Gestation



Vitamin A Deficiency, Iodine Deficiency and Iron Deficiency Anemia 



WHO, December 1991



Power for Mothers: Bringing a Solution for Better 

Nutrition to All
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Micronutrient Deficiencies among Women of 

Reproductive Age – A Global View

Source: Annals NY Acad Sci, Volume: 1444, Issue: 1, Pages: 6-21, First published: 27 May 2019



Micronutrient Deficiencies in 3rd Trimester by 
Supplement Group, JiVitA-3, Bangladesh 

IFA
MM

No effects on 
iron or folate status

Reductions in, but not

elimination of, multiple

micronutrient deficiencies

Schulze et a J Nutr 2019



Evans HM, Bishop KS. 

On the Existence of a Hitherto

Unrecognized Dietary Factor

Essential for Reproduction.

Science 1922;56:650-1

Fresh 

Lettuce

Dried 

Alfalfa

Ninety-six 

years ago…
Factor “X”
was found

to restore

fertility in 

rats fed

purified dietsAnimals suffering from 

sterility do not differ so

profoundly from normal 

in their ovarian function 

as they do in placental 

behavior.  

… the placentas are 
abnormal… 
Resorption invariably 

overtakes the products 

of conception

Preconception
vitamin E
deficiency
occurs in 
LMICs
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Hypothesis:  Multiple sourced, 

variably processed, mutli-vendored, 

environmentally exposed, over-cooked

vegetable oils may lack vitamin E 





Plasma Proteomics

A Future Approach to Assess 
Micronutrient Status and Health for 

Public Health Application 



Plasma Nutriproteome in Nepalese Children

Lee SE, Schulze KJ, West KP Jr Food Nutr Bull 2019



Plasma Alpha-Tocopherome (n=119 proteins; q <0.10) in 

500 Nepalese Children, 6-8 Yr of Age
Lipid/VE transport/

metabolism 

APOA1

APOA2

APOB

APOC1

APOC2

APOC3

APOC4

APOD

APOE

RBP4

TTR

LCN2

AFM

Cell Adhesion/

Cell-Cell Interactions

CDH1

CD44

ICAM2

VCAM1

TGFB1

DSG2

ADAMTS

Host Defense

CF1

C2

C9

sCD14

TNFAIP-IP1

ORM1 (AGP)

ORM2 (AGP)

FCGR3A

Antioxidant 

QSOX1

PKM

GSTO1

PRDX2

TXN

CAT

PON1

PON3

SEPP1

Growth Regulation 

QSOX1

IGFBP2

IGFBP3

IGFALS

Coagulation 

PROC

vWF

F2

F11

F13A1

Transcription 
KLF17

FOXO4

TMF1
* Percent of variance in plasma α-tocopherol

West KP et al J Nutr 2015 doi: 10.3945/jn.115.210682



Plasma Proteins Predict Selenium Status

Schulze KJ et al Intl J Vit Nutr Res 2016  

SEPP1 predicts

63% of plasma 

selenium 

concentration 



J Nutr 2019

J Nutr 2019

MMS may improve health of 

materno-placental mitochondria

and, thus, bioenergetics of 

pregnancy



Distillation of Biological & Impact Gaps

• Reveal Hidden Hunger: before, during after pregnancy; children, 

leading to accurate and timely estimates of extent

• Preconceptional MMS impact

• Optimization of dosage for health:  eg 1 or more RDA?

• Contextualization:  diet, status, dominant diseases, resources

• Additional nutrient frontiers:  Calcium, magnesium, redox agents

• Micronutrient-inflammation interactions/implications

• Extended postnatal, life stage effects of MMS

• Effects of MMS in nutrition transition societies

• Implications of anemia – by cause

• Plausible biological mechanisms/pathways of MMS



Biology – Nutriture - Disease

Public Health 

Concern

Prevention 


