
Dairy Products and Cancer

October 15, 2009; By Dr. Anthony Kleinsmith 

Dear consumer,

There  has  been  considerable  adverse  publicity  and  confusion  recently 
regarding the relationship between the intake of dairy products, particularly 
milk, and the development of certain types of human cancer. One of the 
most outspoken antagonists supporting programs that attack the intake of 
dairy products is Robert Cohen,  who identifies himself as the Executive 
Director  of  the  Dairy  Education  Board.  In  reality,  Mr.  Cohen  is  an 
investigative  reporter  who has  found a  cause  to  champion and uses  the 
Dairy Education Board, an "organization" he founded, as a soapbox. Mr. 
Cohen has published a book on the subject, MILK--The Deadly Poison, and 
authors a website (www.notmilk.com) as a means to disseminate his views 
and those of his supporters.

When one looks at the website of Mr. Cohen, it is evident that although he 
professes to state only the facts, he has grossly distorted them to suit his 
own needs. For example, in a supposed factual newsletter written in June 
1998, but still  used on the website, Mr. Cohen reports that Virgil Hulse, 
MD, wrote a book entitled Mad Cows and Milk Gate in which he reported 
that  most  of  the  dairy  cows  in  America  have  bovine  leukemia,  bovine 
immunodeficiency virus or bovine tuberculosis. Mr. Cohen then states "We 
drink body fluids from diseased animals in the name of good health".

Anyone familiar with the dairy industry in America, or who will take the 
time to properly investigate it,  knows that all  dairy cows are vaccinated 
against these diseases and that such vaccinations are mandatory if the dairy 
farmer intends to sell  milk for human consumption. Further,  virtually all 
milk sold in commercial outlets for human consumption is pasteurized at 
temperatures that would destroy these microorganisms even if they were 
present.

Mr. Cohen's attack on milk has focused primarily on insulin-like growth 
factor-1 (IGF-1) wherein he claims that this hormone makes human cancers 
grow.  Throughout  the  website,  he  cites  scientific  articles  by  reputable 
authors from prestigious institutions that he claims state that IGF-1 is a key 
factor that promotes the growth of prostate, breast and colon cancers. The 
website contains an article written by Hans R. Larsen, a chemical engineer, 



which makes similar misrepresentations of scientific findings. Mr. Larson 
cites numerous articles and then makes statements about them, such as the 
following.

"On January 23, 1998, researchers at the Harvard Medical School released 
a major  study providing conclusive evidence that IGF-1 is a potent  risk 
factor for prostate cancer." "In 1995, researchers at the National Institutes 
of  Health  reported that  IGF-1 plays a central  role  in the progression of 
many childhood cancers and in the growth of tumors in breast cancer, small 
cell lung cancer, melanoma, and cancers of the pancreas and prostate."

"In September 1997, an international team of researchers reported the first 
epidemiological evidence that high IGF-1 concentrations are closely linked 
to an increased risk of prostate cancer. Other researchers provided evidence 
of IGF-1's link to breast and colon cancers."

These  statements  are  inaccurate  misrepresentations  of  the  actual 
conclusions drawn by the scientific investigators in their publications. The 
investigators' findings have been distorted to try and lead the reader to the 
erroneous conclusion that the intake of IGF-1 will lead to enhanced tumor 
development  in  human  cancers.  The  truth  is  that  no  one  has  ever 
demonstrated a cause-and-effect relationship between IGF-1 and cancer. In 
fact,  when the  quoted  articles  are  reviewed,  one  finds  that  none  of  the 
investigators ever even suggested that IGF-1 was a causative agent in tumor 
development associated with human cancers, but, instead, found that people 
with certain types of tumors had high levels of IGF-1 in their circulation as 
a manifestation of their disease. The elevated levels of IGF-1 seem to occur 
very early in tumor development and several authors cited by Mr. Larson 
have actually suggested that measurement of IGF-1 in the blood of people 
may be an early warning indicator that a tumor could be developing in the 
body. They believe that making such measurements of IGF-1 could mean 
possible earlier diagnosis and treatment. This situation is analogous to the 
elevated white blood cell count seen in association with appendicitis. The 
elevated white blood cell count is a manifestation of the condition and an 
indicator of infection. No reasonable person would say that it caused the 
appendicitis.

What are the Real Facts about IGF-1?

Insulin-like  growth  factor-1  (IGF-1),  and  its  closely  related  counterpart 
insulin-like growth factor-2 (IGF-2), are potent hormones that are found in 
association with almost all cells in the body. IGF-1 is the best described and 



most potent of this pair. These molecules are produced by all mammals and, 
in  every  case,  have  a  very  similar  chemical  structure  regardless  of  the 
species. IGF-1 is essential for normal cell growth and for the development 
of the fetus in the uterus (4). Both IGF-1 and growth hormone are required 
for normal post-natal development (7) and that is why they are both present 
in colostrum. The IGFs are structurally very similar to insulin and, in fact, 
in certain diseases the specific receptors for insulin on cells in the body are 
sometimes incapable of distinguishing between IGF-1 and insulin.

Scientific knowledge about the IGFs, what they do and how they act on 
cells in the body has evolved very rapidly during the past few years. It is 
now known that there are specific receptors on almost all cells in the body 
capable of interacting with IGF-1 and triggering a series of chemical events 
within the cell (8). There are also 6 different proteins present inside the cell 
and on cell surfaces that control the actions of IGF-1 on the cell after it 
binds  to  a  receptor.  These  are  called  insulin-like  growth  factor  binding 
proteins (IGFBPs). In addition, there are at least 87 other related proteins 
either capable of binding to IGF-1, altering its actions, or influencing the 
effects of the IGFBPs.

These are called insulin-like growth factor binding protein-related proteins 
(IGFBP-rPs).  The entire collection of these proteins is referred to as the 
insulin-like  growth factor  binding protein (IGFBP) superfamily  (9).  The 
key event that triggers the effects of any of these proteins appears to be the 
interaction of IGF-1 with its  specific cell-surface receptor,  an event  that 
some of these proteins regulate.

The  multitude  of  available  IGF-1binding  proteins  and  related  proteins 
available  in  the  cell  is  indicative  of  the  many  potential  effects  that  the 
binding of IGF-1 to its specific cell-surface receptor can have on cells. To 
keep these many effects under control, some of the binding proteins act as 
checks and balances, allowing the secondary chemical switches in a cell to 
be turned on and then turning them off when it is appropriate. Therefore, 
IGF-1 is like the captain of a ship. When it binds to its specific receptor, the 
ship can move forward, but there are all kinds of systems in place to keep it 
moving at the right speed and in the right direction. The main triggered 
events  include  activation  of  the  process  by  which  the  cell  grows  and 
reproduces itself and maintenance of the metabolic pathways by which the 
cell converts glucose into glycogen and uses amino acids to create proteins.

The  actual  pathway  by  which  the  cell  uses  glucose  and  converts  it  to 
glycogen is first switched on by the binding of insulin to its specific cell 



surface receptors. Glycogen is stored in the liver and muscles and is the 
main source of readily available energy when the muscles are exercised. 
The IGFBP superfamily also has a direct role in how the cell uses amino 
acids to  build  proteins.  As we age,  the ability  of  our body to create an 
adequate supply of IGF-1 is diminished. Thus, by eating a well-balanced 
diet and maintaining a constant supply of IGF-1 in our body, we can keep 
the ship moving at the right speed and in the right direction. And when we 
exercise this becomes even more critical since there is an increased demand 
for glycogen to provide energy to our muscles and the preference is to build 
more muscle protein. Even more importantly, as we age the cells in our 
body do not reproduce themselves as well and, since IGF-1 is a primary 
factor in the ability of cells to grow and reproduce, it is highly desirable to 
have  an  appropriate  level  of  IGF-1  in  the  circulation  through  dietary 
supplementation to limit the ever increasing rate of cell senescence.

Why is there excess IGF-1 in the circulation in certain types of cancer?

You will  recall  that  Mr.  Hans  Larsen,  writing  on  behalf  of  Mr.  Robert 
Cohen, drew the following conclusion in his article on Mr. Cohen's website. 
"In 1995, researchers at the National Institutes of Health reported that IGF-
1 plays a central role in the progression of many childhood cancers and in 
the growth of tumors in breast cancer, small cell lung cancer, melanoma, 
and cancers of the pancreas and prostate."

In actual fact, in the 1995 article cited (1), these researchers reported that 
the cell surface receptors for IGF-1 mediate most of the effects of IGF-1 
and,  despite  its  structural  similarity  to  the  insulin  receptor,  the  IGF-1 
receptor is mainly involved in the support of growth and sends different 
types of signals  than the insulin receptor.  They concluded that  the gene 
encoded for the IGF-1 receptor is expressed by most cells in an organism, 
which is consistent with the role of IGFs as survival factors, and that the 
receptor gene is modulated by many physiological and pathological factors, 
including  developmental  stage,  nutritional  status,  hormones,  growth 
disorders and malignancy. In 1996 (2), the same researchers reported that 
the IGF-1 receptors are integral cell membrane proteins that demonstrate 
important  effects  on  the  regulation  of  cellular  processes.  The  same 
investigators  and  others  (3)  also  found  that  the  IGF  binding  proteins 
(IGFBPs) were made by cells and could be secreted such that they could 
accumulate on external cell surfaces. As such, the IGFBPs were found to be 
involved in regulating cell processes by modulating the interaction of the 
IGFs with their cell surface receptors. Later it was recognized that certain 
of  the  IGFBPs  were  growth  inhibitory  molecules  and,  as  such,  were 



primary regulators of the effects of IGF-1 interaction with its cell surface 
receptor on cell growth (5, 6), Multiple studies have shown that there is an 
elevated level of IGF-1 in the circulation of patients with certain types of 
malignancies including, prostate cancer (11, 12, 13, 14, 15), breast cancer 
(17,  18,  19,  20,  21,  22,  23,  24,  25),  colorectal  cancer  (26),  acute 
lymphoblastic  leukemia  (27,  28),  and  non-small  cell  lung  cancer  (29). 
Many of these studies also reported other associated factors. A group from 
the Harvard School of Public Health investigated the relationship of intake 
of dairy products to the risk of prostate cancer and found such patients also 
had  reduced  circulating  levels  of  vitamin  D,  a  factor  believed  to  be 
protective for prostate cancer (13). In several cases, increased circulating 
levels  of  IGF-1 were  paralleled  by  extremely  low levels  of  a  particular 
IGFBP (IGFBP-3) known to be a very potent inhibitor of the cell growth-
promoting effects  of  IGF-1 and IGF-1 receptor  interaction (24,  25,  26). 
More recent studies have shown that levels of some of the IGFBPrelated 
proteins that control the inhibitory effects of IGFBP-3 are also altered in 
certain malignant diseases (15, 22). One study has shown that another IGF-
binding protein (IGFBP-6) that  is  involved in programmed cell  death is 
increased in non-small cell lung cancer (29). In some studies, associations 
have  been  drawn  between  the  levels  of  certain  hormones,  increased 
circulating  IGF-1  and  cancer  risk.  In  prostate  cancer  there  have  been 
proposed  relationships  to  high  levels  of  testosterone  (10)  and  in  breast 
cancer with the progestins, which seem to interfere with the interaction of 
IGF-1 and its cell surface receptors (18, 22).

It is difficult to understand how a comprehensive review of the scientific 
literature would lead one to the conclusion that IGF-1 is responsible for 
enhanced  tumor  development  in  certain  types  of  human cancer.  This  is 
particularly true when it is seen that the same increased circulating levels of 
IGF-1 and modifications of certain controlling protein substances have been 
found in various nonmalignant diseases. For example, similar alterations in 
IGF-1 and IGFBP-3 are found in patients with benign prostatic hyperplasia 
(16).  In  both  type  I  and  insulin-resistant  type  II  diabetes,  patients 
demonstrate increased circulating levels if IGF-1 (30, 31, 32) and in type II 
diabetes  patients  an  inverse  correlation  between  levels  of  insulin  and  a 
particular IGFBP (IGFBP-1) has been shown (30). In another study from 
the Harvard  School  of  Public  Health,  it  has  been shown that  men with 
higher levels of testosterone are more likely to have vertex baldness and in 
those that additionally have higher than normal blood levels of IGF-1 the 
odds of vertex baldness is doubled (33).

Published studies have also shown that in growth-retarded individuals the 



gene encoding for the IGF-1 receptor is defective and, as a result, these 
individuals  have  substantially  elevated  levels  of  circulating  IGF-1  (34). 
There is no question that there is an increased circulating level of IGF-1 in 
patients with prostate, breast, colorectal, lung cancer and some leukemias. 
The effects of IGF-1 on the cells, which include cell growth, survival and 
transformation, are mediated through its interaction with IGF-1 receptors 
on  cell  surfaces.  The  interaction  of  IGF-1  with  its  receptors  is  further 
controlled by the IGFBPs,  some of which can independently act on cell 
processes. The controlling aspects of the IGFBPs is further modulated by 
many additional regulating substances in both normal and disease processes 
(36, 37). Studies from the National Institutes of Health have shown that in 
malignant  disease  there  are  more  than  enough  IGF-1  receptors  on  cell 
surfaces,  but  the  ability  of  these  receptors  to  interact  with  IGF-1  is 
significantly  reduced.  They were also able  to demonstrate  that  the most 
frequently mutated gene in human cancer,  p53, lowers the ability of the 
IGF-1 receptors to bind IGF-1 and function (35). Studies from Germany 
reported in September 2000 have added to the understanding of this process 
(38).  These  investigators  found  that  a  protein  encoded  by  the  human 
papilloma virus binds to IGFBP-3, which restricts cell growth following the 
interaction of IGF-1 with the IGF-1 receptor, and enzymatically degrades it. 
This protein is a product of the p53 gene and it has long been known that it 
can immortalize primary human cells and overcome cellular senescence.

Therefore, the underlying cause for elevated levels of IGF-1 seen in cancer 
is  related  to  a  cascade  of  events  that  began with  an  alteration  of  basic 
genetic information and culminated in an impaired functioning of the IGF-1 
receptors on the surface of the cells. In this case, other IGFBP and related 
proteins that  can act  independent  of IGF-1 interaction with its  receptors 
have apparently redirected cell growth without the involvement of IGF-1. 
Since IGF-1 does not have operating, functional receptors to interact with, 
it  naturally backs up in the circulation as a manifestation of the disease 
process.

To your good health - always.

Sincerely,
Alfred E. Fox, Ph.D.

Dr. Alfred E. Fox holds a Ph.D. from Rutgers University in Microbiology 
(Immunochemistry)  and  has  more  than  25  years  of  senior  management 
experience at Carter-Wallace, Baxter Dade Division and Warner-Lambert, 
where  he  was  responsible  for  research  and  development  and  regulatory 



affairs.  He  was  also  the  founder  and  president  of  two  biotechnology 
companies  focused  on  agribusiness  and  environmental  monitoring, 
respectively. For the past 15 years, Dr. Fox has been the President of Fox 
Associates,  a  business  and technology consulting  firm serving small-  to 
midsize companies in the human and animal healthcare fields. He focuses 
primarily on marketing and regulatory issues and for the past 10 years has 
continuously consulted to bovine colostrum manufacturers, where he has 
gained  regulatory  approval  for  their  products,  been  a  technical  advisor, 
helped design and develop marketing strategies and served as  an expert 
witness in legal matters.

References:

A. IGF-1 and Superfamily

1.  Werner  H,  Hernandez-Sanchez  C,  Karnieli  E,  LeRoith  D,  Diabetes 
Branch,  NIDDK,  NIH,  Bethesda,  MD The  regulation  of  IGF-I  receptor 
gene expression. Int J Biochem Cell Biol 1995 Oct; 27(10):987-94

2. LeRoith D. Diabetes Branch, NIDDK, NIH, Bethesda, MD Insulin-like 
growth factor  receptors  and binding proteins.  Baillieres  Clin  Endocrinol 
Metab 1996 Jan; 10(1):49-73

3. Kelly KM, Oh Y, Gargosky SE, Gucev Z, Matsumoto T, Hwa V, Ng L, 
Simpson  DM,  Rosenfeld  RG  Dept.  of  Pediatric  Endocrinology,  Oregon 
Health  Sciences  University,  Portland,  OR  Insulin-like  growth  factor-
binding proteins (IGFBPs) and their regulatory dynamics. Int J Biochem 
Cell Biol 1996 Jun; 28(6):619-37

4. Spagnoli A, Rosenfeld RG Dept. of Pediatrics, Oregon Health Sciences 
University,  Portland,  OR  The  mechanisms  by  which  growth  hormone 
brings  about  growth.  The  relative  contributions  of  growth hormone and 
insulin-like growth factors.  Endocrinol Metab Clin North Am 1996 Sep; 
(3):615-31

5.  Hasegawa  T,  Hasegawa  Y,  Rosenfeld,  RG,  Cohen  P  Division  of 
Endocrinology  and  Metabolism,  Tokyo  Metropolitan  Kiyose  Children's 
Hospital, Japan Insulin-like growth factor binding protein-4 accumulation is 
negatively correlated with growth rate in TM-3 cells. Growth Horm IGF 
Res 1998 Aug; 8(4):277-82

6. Rosenfeld RG, Hwa V, Wilson L, Lopez-Bermejo A, Buckway C, Choi 



WK, Devi G, Ingermann A, Graham D, Minniti G, Spagnoli A, Oh Y Dept. 
of Pediatrics, Oregon Health Sciences University, Portland, OR The insulin-
like growth factor binding protein superfamily: new perspectives. Pediatrics 
1999 Oct; 104(4):1018-21

7.  Liu  JL,  LeRoith  D  Clinical  Endocrinology  Branch,  NIDDKD,  NIH, 
Bethesda, MD Insulin-like growth factor I is essential for post-natal growth 
in response to growth hormone. Endocrinology 1999 Nov; 140(11):5178-84

8. Butler AA, Yakar S, Gewolb IH, Karas M, Okubo Y, LeRoith D Diabetes 
Branch,  NIH,  Bethesda,  MD Insulin-like  growth factor-I  receptor  signal 
transduction: at the interface between physiology and cell biology. Comp 
Biochem Physiol B Biochem Mol Biol 1998 Sep; 121(1):19-26

9. Hwa V, Oh Y, Rosenfeld RG Dept. of Pediatrics, Oregon Health Sciences 
University,  Portland,  OR The  insulin-like  growth  factor  binding  protein 
(IGFBP) superfamily. Endocr Rev 1999 Dec; 20(6):761-87

B. Prostate Cancer

10. Mantozoros CS, Tzonou A, Signorello LB, Stampfer M, Trichopoulos 
D, Adami HO Dept.  of Epidemiology, Harvard School of Public Health, 
Boston, MA Insulin-like growth factor-1 in relation to prostate cancer and 
benign prostatic hyperplasia. Brit J Cancer 1997; 76(9):1115-8

11. Chan JM, Stampfer MJ, Giovannucci E, Gann PH, Ma J, Wilkenson P, 
Hennekens CH, Pollak M Dept. of Epidemiology, Harvard School of Public 
Health, Boston, MA Plasma insulin-like growth factor-1 and prostate cancer 
risk: a prospective study. Science 1998 Jan 23; 279(5350):563-6

12. Wolk A, Mantzorous CS, Anderrson SO, Bergstrom R, Signorello LB, 
Adami HO, Trichopoulos D Dept.  of  Medical  Epidemiology,  Karolinska 
Institute,  Stockholm,  Sweden  Insulin-like  growth  factor-1  and  prostate 
cancer risk: a population-based, case-control study. J Natl Cancer Inst 1998 
Jun 17; 90(12):911-5

13. Chan JM, Giovannucci E, Anderrson SO, Yuen J, Adami HO, Wolk A 
Dept.  of  Epidemiology,  Harvard  School  of  Public  Health,  Boston,  MA 
Dairy  products,  calcium,  phosphorous,  vitamin  D,  and  risk  of  prostate 
cancer. Cancer Causes Control 1998 Dec; 9(6):559-66

14. Hwa V, Tomasini-Sprenger C, Bermejo AL, Rosenfeld RG, Plymate SR 



Dept.  of  Pediatrics,  Oregon  Health  Sciences  University,  Portland,  OR 
Characterization  of  insulin-like  growth  factor-binding  protein-related 
protein-1  in  prostate  cancer.  J  Clin  Endocrinol  Metab  1998  Dec; 
83(12):4355-62

15. Sprenger CC, Damon SE, Hwa V, Rosenfeld RG, Plymate SR Geriatric 
Research Education and Clinical Center, VAPSHCS, Seattle, WA Insulin-
like growth factor binding protein-related protein 1 (IGFBP-rP1) is a potent 
tumor suppressor  protein for  prostate cancer.  Cancer Res 1999 May 15; 
59(10):2370-5

16. Cohen P,  Nunn SE, Peehl  DM Pediatric Endocrinology,  UCLA, Los 
Angeles,  CA Transforming growth factor-beta  induces  growth inhibition 
and  IGF-binding  protein-3  production  in  prostatic  stromal  cells: 
abnormalities in cells cultured from benign prostatic hyperplasia tissues. J 
Endocrinol 2000 Feb; 164(2):215-23

C. Breast Cancer

17.  Papa  V,  Hartmann  KK,  Rosenthal  SM,  Maddux  BA,  Siiteri  PK, 
Goldfine ID Division of  Diabetes  and Endocrine Research,  Mount  Zion 
Medical Center, San Francisco, CA Progestins induce down-regulation of 
insulin-like growth factor-I (IGF-I) receptors in human breast cancer cells: 
potential autocrine role of IGF-II. Mol Endocrinol 1991 May; 5(5):709-17

18. Goldfine ID, Papa V, Vigneri R, Siiteri P, Rosenthal S Mt. Zion Medical 
Center, University of California, San Francisco, CA Progestin regulation of 
insulin and insulin-like growth factor I receptors in cultured human breast 
cancer cells. Breast Cancer Res Treat 1992; 22(1):69-79

19.  Frittitta  L,  Vigneri  R,  Papa  V,  Goldfine  ID,  Grasso  G,  Trischitta  V 
Cattedra  di  Endocrinologia  e  Pathologia  Costituzionale,  Universita  di 
Catania,  Ospedale  Garibaldi,  Italy  Structural  and  functional  studies  of 
insulin receptors in human breast cancer. Breast Cancer Res Treat 1993; 
25(1):73-8

20.  Papa V,  Gliozzo B,  Clark GM, McGuire WL, Moore D, Vigneri  R, 
Goldfine ID, Pezzino V Cattedra di Endocrinologia, University of Catania, 
Italy Insulin-like growth factor-I receptors are overexpressed and predict a 
low risk in human breast cancer. Cancer Res 1993 Aug 15; 53(16):3736-40

21. Papa V, Milazzo G, Goldfine ID, Waldman FM, Vigneri R Cattedra di 



Endocrinologia, Universita di Catania, Ospedale Garibaldi, Italy Sporadic 
amplification  of  the  insulin  receptor  gene  in  human  breast  cancer.  J 
Endocrinol Invest 1997 Oct; 20(9):531-6

22.  Yang  DH,  Kim  HS,  Wilson  EM,  Rosenfeld  RG,  Oh  Y  Dept.  of 
Pediatrics, Oregon Health Sciences University, Portland, OR Identification 
of  glycosylated  38-kDa  connective  tissue  growth  factor  (IGFBP related 
protein 2) and proteolytic fragments in human biological  fluids, and up-
regulation of IGFBP-rP2 expression by TGF-beta in Hs578T human breast 
cancer cells. J Clin Endocrinol Metab 1998 Jul; 83(7):2593-6

23. Gliozzio B, Sung CK, Scalia P, Papa V, Frasca F, Sciacca L, Giorgino F, 
Milazzo  G,  Goldfine  ID,  Vigneri  R,  Pezzino  V  Instituto  di  Medicina 
Interna,  Malattie  Endocrine  e  del  Metabolismo,  Universita  di  Catania, 
Ospedale Garibaldi, Italy Insulin-stimulated cell growth in insulin receptor 
substrate-1-deficient ZR-75-1 cells is mediated by a phosphatidylinositol-3-
kinase-independent pathway. J Cell Biochem 1998 Aug; 70(2):268-80

24.  Bohlke  K,  Cramer  DW,  Trichopoulos  D,  Mantzorous  CS  Dept.  of 
Epidemiology, Harvard School of Public Health, Boston, MA Insulin-like 
growth factor-I in relation to premenopausal ductal carcinoma in situ of the 
breast. Epidemiology 1998 Sep; 9(5):570-3 

25. Yamanaka Y, Fowlkes JL, Wilson EM, Rosenfeld RG, Oh Y Dept. of 
Pediatrics,  School  of  Medicine,  Oregon  Health  Sciences  University, 
Portland, OR Characterization of insulin-like growth factor binding protein-
3 (IGFBP-3) binding to human breast  cancer  cells:  kinetics  of IGFBP-3 
binding  and  identification  of  receptor  binding  domains  of  the  IGFBP-3 
molecule. Endocrinology 1999 Mar; 140(3):1319-28

D. Colorectal Cancer

26. Ma J, Pollak MN, Giovannucci E, Chan JM, Tao Y, Hennekens CH, 
Stampfer MJ Dept. of Medicine, Brigham and Women's Hospital, Harvard 
Medical School, Boston, MA Prospective study of colorectal cancer risk in 
men and plasma levels of insulin-like growth factor (IGF)-I and IGFbinding 
protein-3. J. Natl. Cancer Inst. 1999 Apr 7; 91(7):620-5
E. Leukemia

27. How HK, Yeoh A, Quah TC, Oh Y, Rosenfeld RG, Lee KO Dept. of 
Medicine, National University of Singapore, Singapore Insulin-like growth 
factor  binding  proteins  IGFBPs  and  IGFBP-related  protein-1  levels  in 



cerebrospinal fluid of children with acute lymphoblastic leukemia. J Clin 
Endocrinol Metab 1999 Apr; 84(4):1283-7

28. Vorwerk P, Wex H, Hohmann B, Oh Y, Rosenfeld RG, Mittler U Dept. 
of  Pediatric  Hematology  and  Oncology,  University  of  Magdeburg, 
Magdeburg,  Germany  CTGF  (IGFBP-rP2)  is  specifically  expressed  in 
malignant  lymphoblasts  of  patients  with  acute  lymphoblastic  leukemia 
(ALL). Brit J Cancer 2000 Sep; 83(6):756-60

F. Lung Cancer

29. Sueoka N, Lee HY, Wiehle S, Cristiano RJ, Fang B, Ji  L, Roth JA, 
Cohen P, Kurie JM Dept. of Thoracic/Head and Neck Medical Oncology, 
University of Texas-MD Anderson Cancer Center, Houston, TX

G. Other Effects

Diabetes

30. Travers SH, Labarta JI, Gargosky SE, Rosenfeld RG, Jeffers BW Dept. 
of Pediatrics,  Children's Hospital,  Denver, CO Insulin-like growth factor 
binding protein-I levels are strongly associated with insulin sensitivity and 
obesity  in  early  pubertal  children.  J  Clin  Endocrinol  Metab  1998  Jun; 
83(6):1935-9

31. Burvin R, LeRoith D, Harel H, Zloczower M, Marbach M, Karnieli E 
Institute  of  Endocrinology,  Diabetes  and  Metabolism,  Rambam Medical 
Center and B. Rappaport Faculty of Medicine, Technion Haifa, Israel The 
effect  of  acute  insulin-like  growth  factor-II  administartion  on  glucose 
metabolism in the rat. Growth Hormone IGF Res 1998 Jun; 8(3):205-10

32. Spagnoli A, Chiarelli F, Vorwerk P, Boscherini B, Rosenfeld RG Dept. 
of Pediatrics, Oregon Health Sciences University, Portland, OR Evaluation 
of  the  components  of  insulin-like  growth factor  (IGF)  and IGF binding 
protein (IGFBP) system in adolescents with type 1 diabetes and persistent 
microalbuminuria: relationship with increased excretion of IGFBP-3 18 kD 
N-terminal fragment. Clin Endocrinol (Oxf) 1999 Nov; 51(5):587-96

Baldness

33.  Signorello  LB,  Wuu J,  Tzonou  A,  Trichopoulos  D,  Mantozoros  CS 
Dept.  of  Epidemiology,  Harvard  School  of  Public  Health,  Boston,  MA 



Hormones and hair patterning in men:a role for insulin-like growth factor1 
J Am Acad Dermatol 1999 Feb; 40(2):200-3

Growth

34. de Lacerda L, Carvalho JA, Stannard B, Werner H, Boguszewski MC, 
Sandrini  R,  Malozowski  SN,  LeRoith  D,  Underwood,  LE  Dept.  of 
Pediatrics,  Federal  University of Parana,  Curitiba, Brazil  In vitro and in 
vivo responses to short-term recombinant human insulin-like growth factor-
1 (IGF-1) in a severely growth-retarded girl with ring chromosome 15 and 
deletion of a single allele for IGF-1 receptor gene. Clin Endocrinolo (Oxf) 
1999 Nov; 51(5):541-50
H. Mechanism of Action

35. Werner H, Karnieli E, Rauscher FJ, LeRoith D Section of Molecular 
and Cellular Physiology, National Institute of Diabetes and Digestive and 
Kidney  Diseases,  NIH,  Bethesda,  MD  Wild-type  and  mutant  p53 
differentially  regulate  transcription  of  the  insulin-like  growth  factor-I 
receptor gene. Proc Natl Acad Sci USA 1996 Aug 6; 93(16):8318-23

36. Butler AA, Blakesley VA, Poulaki V, Tsokos M, Wood TL, LeRoith D 
Diabetes Branch, National Institute od Diabetes and Digestive and Kidney 
Diseases, NIH, Bethesda, MD Stimulation of tumor growth by recombinant 
insulin-like growth factor-I (IGF-I) is dependent on the dose and level of 
IGF-I receptor expression. Cancer Res 1998 Jul 15; 58(14):3021-7

37. Grimberg A, Cohen P. Division of Pediatric Endocrinology, University 
of Pennsylvania, Philadelphia, PA Role of insulin-like growth factors and 
their binding proteins in growth control and carcinogenesis. J Cell Physiol 
2000  Apr;  183(1):1-9  38.Mannhardt  B,  Weinzimmer  SA,  Wagner  M, 
Fiedler  M,  Cohen  P,  Jansen  P,  Zwerschke  W  Deutsches 
Krebsforschungszentrum,  Forschungsschwerpunkt  Angewandte 
Tumorvirologie, Heidelberg, Germany Human papillomavirus type 16 E7 
oncoprotein  binds  and  inactivates  growth-inhibitory  insulin-like  growth 
factor binding protein-3. Mol Cell Biol 2000 Sep; 20(17):6483-95

Dr. Alfred E. Fox holds a Ph.D. from Rutgers University in Microbiology 
(Immunochemistry)  and  has  more  than  25  years  of  senior  management 
experience at Carter-Wallace, Baxter Dade Division and Warner-Lambert, 
where  he  was  responsible  for  research  and  development  and  regulatory 



affairs.  He  was  also  the  founder  and  president  of  two  biotechnology 
companies  focused  on  agribusiness  and  environmental  monitoring, 
respectively. For the past 15 years, Dr. Fox has been the President of Fox 
Associates,  a  business  and technology consulting  firm serving small-  to 
midsize companies in the human and animal healthcare fields. He focuses 
primarily on marketing and regulatory issues and for the past 10 years has 
continuously consulted to bovine colostrum manufacturers, where he has 
gained  regulatory  approval  for  their  products,  been  a  technical  advisor, 
helped design and develop marketing strategies and served as  an expert 
witness in legal matters.


