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ABSTRACT

Human milk is a popular treatment method applied as a traditional, natural pharmacotherapy 
that has been going on for many years in many societies. Due to its low cost, widespread and 
easy use, and lack of undesirable effects, breast milk also has the potential to play a role in 
evidence-based treatment for tertiary people as well as infant and maternal health. Scientific 
databases were searched for Literature search from January 1995 to December 2021, including 
Ovid, PubMed, Google Scholar, Science Direct, ResearchGate, Web of Science Core Collection 
(Clavirate), and a total of 45 articles from 142 articles written in English were included in the 
study. According to the results of the current studies reviewed, there is a general conclusion 
about the positive effects of human milk in the treatment of tertiary persons in addition to the 
prevention and treatment of common maternal and infantile diseases. Human milk can be 
used as a different alternative in further studies, especially based on anti-tumoral and cancer 
studies. In addition, an accessible, safe, and suitable alternative treatment for the treatment of 
allergic skin and mucous tissue damage in infants and mothers may be suitable for societies 
with limited access to treatment.

Keywords: Human milk, milk therapy, breastfeeding, breast milk, topical milk treatment, using 
of colostrum, HAMLET, topical human milk, donor milk

INTRODUCTION

Human milk (HM) is a functional nutrient for newborns and infants, and it not only meets 
the nutritional needs of the baby with its macro and micronutrient balance, but also sup-
ports bioactive substances such as prebiotics, enzymes, and anti-inflammatory agents.1,2 
The majority of studies on the effects of HM are based on short- and long-term effects 
on infants. Besides protecting infants from infectious diseases and supporting growth and 
development in short term, it is now appreciated that HM has life-long health effects with 
protection from metabolic and autoimmune diseases, continuation of cognitive develop-
ment, and protective effects against cardiovascular diseases and asthma.3-5

Before the advent of modern medicine, treatment with HM has been practiced in 
many societies for many years as part of traditional, natural pharmacotherapy, and 
 ethnomedicine.6 The preventive and therapeutic role of HM is particularly important for 
alternative treatments in regions where diagnosis and treatment are inadequate, such as 
sub-Saharan African countries. In situations where access to treatment is difficult, milk treat-
ment is often a decisive factor for the infant’s recovery and survival. Therefore, more evi-
dence-based clinical studies and research on the use of HM, which is easy to use and access, 
are more common in low- and middle-income countries with stronger traditional structures. 
Preclinical studies on the content and effects of HM in non-nutritional uses are promising, 
with more research being done in the near future.6-8

Human milk has the potential to be included in the evidence-based treatment of diseases 
due to its widespread and easy use and the absence of complications (Figure 1). The purpose 
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of this review is to summarize the studies on the therapeutic use 
of HM other than nutrition.

MATERIALS AND METHODS

The studies obtained as a result of the current literature review 
consist of intervention studies such as Case-control, case 
series, and revisions. We applied the Preferred Reporting Items 
for Screening Meta-Analyses in our study.9 Various scientific 
databases were searched for Literature search from January 
1995 to December 2021, including Ovid, PubMed, Google 
Scholar, Science Direct, ReserchGate, and Web of Science Core 
Collection (Clavirate).

We used the following words as keywords in the literature 
review: “Human milk,” “Breast milk,” “Topical Milk treatment,” 
“Using of Clostrum,” “Milk therapy,” “HAMLET,” “Topical Human 
Milk,” and “Donor Milk.”

The two co-authors of the study independently searched speci-
fied scientific databases and reviewed articles one by one. 
The specified keywords were examined in a double and triple 
step with a gradual screening study and a total of 45 articles 
from 142 articles written in English were included in the study. 
Human milk use in these studies was related to 21 of the infant’s 
own health problems, 4 studies to the mother’s own health 
problems, 8 studies to third persons use, 8 animal studies, and 
4 in vitro/vivo studies.

RESULTS

Possible Use of Human Milk for Baby’s Own Health Problem

Eye Problems

Conjunctivitis

The use of HM by mothers and physicians in the treatment 
of eye diseases has been documented in ancient Egyptian, 
Roman, and Greek texts.10 Pishva et al11 examined the effect 

of topical breast milk use on conjunctivitis in the first 10 days 
after birth in a Case-control study conducted on 565 newborns 
in 1998, the incidence of conjunctivitis was found to be 9.1% 
and 25.6% in infants receiving HM topically and in the control 
groups, respectively (P < .001). Ghemi et al12 investigated the 
use of colostrum in the prophylaxis of neonatal conjunctivitis in 
their study. The study was carried out with a total of 268 new-
borns, 89 infants in the topical HM group, 82 infants in the topi-
cal erythromycin (0.5%) group, and 97 infants in the control 
group. Although no difference was found in the HM and eryth-
romycin groups used topically, the frequency of conjunctivitis 
was found to be higher in the control group than in the other 
2 groups (0.5%) (P = .03) (Table 1).

Congenital Nasolacrimal Duct Obstruction
In a study by Verd in 2007 evaluating the effect of HM in con-
genital nasolacrimal duct obstruction, it was revealed that the 
treatment duration of the group receiving HM topically was 
shorter than the group receiving antibiotic eye drops (mean: 
1.42 months vs. 5.40 months; P < .001). In addition, the resolu-
tion of epiphora was 15%–50% on the 30th and 60th days in the 
group receiving local antibiotic eye drops; in the group receiv-
ing HM, this rate was 57% and 90%, respectively.13

Skin Problems
Studies have been conducted on the application of the effects 
of HM as a topical treatment in allergic skin diseases such as 
diaper dermatitis and atopic dermatitis, which are seen with 
increasing rates in infant and child health in our age.8

Diaper Dermatitis
Diaper dermatitis in infants is the most common skin disease, 
which is a common source of inflammation in newborns, can 
be seen in 7-50% of infants, and is more common in 7-12 months 
of age.14,15 Diaper dermatitis can even predispose to second-
ary bacterial and fungal infections and skin ulcers, with lipase 
and protease enzymes disrupting the integrity of the skin 
after prolonged exposure to urine and feces.14,16-18 Seifi et al19 

Figure 1. Possible use of human milk.
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conducted a Case-control study in Iran to evaluate the effect 
of HM on gland dermatitis with 30 newborns aged 0-12 months 
and revealed that there was an important difference between 
the HM and control groups in terms of the number of rashes 
and lesion scores due to dermatitis on the first and third days 
(P = .013, P = .005), and this difference proved to be more sig-
nificant in the fifth day (P = .004, P = .001). In a study from 
Turkey comparing topical HM and moisturizing barrier creams 
in diaper dermatitis, a significantly higher wound healing 
was found in the HM group compared to the control group, 
although there was no significant difference between the HM 
group and the control groups (P = .002).20 In a study that com-
pared HM and topical application of 1% hydrocortisone in the 
treatment of diaper dermatitis and included children in the first 
2 years, a total of 141 children was conducted with two groups 
applying 1% hydrocortisone for 7 days and applying topical HM 
to the dermatitis area after each breastfeeding. Dermatitis 
status was noted using a scale on days 3 and 7 of the study 
and there was no significant difference in groups after topi-
cal application of the drugs tested, and they stated that the 
use of HM in the treatment of diaper dermatitis is as effective 
and safe as hydrocortisone 1% ointment (P < .001) (Table 1).21 It 
was claimed that bioactive substances such as minerals, fatty 
acids, and vitamins in HM make baby skin soft and smooth and 
prevent dryness and brittleness. It is claimed that with this, sec-
ondary infections are prevented and the hydrophobic structure 
of the fatty acids in the HM structure prevents the damage that 
may occur from feces and urine.8,17,19,20

Atopic Dermatitis
Atopic dermatitis, also known as atopic eczema, is an itchy, 
chronic, inflammatory skin disease with periods of exacerba-
tion and remission that is most common in infants. The life-
time prevalence of the disease, which is seen between 20% 
and 30% in childhood, is increasing globally.22-24 Studies with 
the effects of HM have shown that breastfeeding has a sig-
nificant effect on reducing allergic diseases, including atopic 
dermatitis, especially in the first postpartum weeks. A meta-
analysis conducted in 2001 reported lower incidence rates of 
atopic dermatitis when infants with a positive family history of 
atopy were breastfed exclusively from birth to 3 months of life 
(OR = 0.58; CI, 0.41-0.92).25 Similarly, a recent meta-analysis 
revealed evidence of the protective function of breastfeeding 
(total and exclusive) on atopic dermatitis in the group with a 
positive family history.26 Kasrae et al27 compared HM and 1% 
hydrocortisone cream in atopic dermatitis in Iran in 2015 and 
randomized a total of 104 infants to 21 days of treatment. The 
frequency of infants who recovered on day 21 in the HM and 
1% hydrocortisone groups was 81.5% and 76%, respectively (P < 
.001). The findings showed that HM is as effective as 1% hydro-
cortisone in the treatment of atopic eczema without any side 
effects.

Umbilical Cord Care
Sepsis is a condition that can cause morbidity and mortality 
for newborns and is responsible for 17.6% of neonatal deaths 
globally.28 Preventable neonatal deaths due to sepsis can be 
prevented with appropriate umbilical-cord care (UCC) prac-
tices, which can be taken in the early period, especially in poor 
hygienic environments.29 The World Health Organization (WHO) 
advocates the use of dry UCC in high-risk areas with limited Sy
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treatment opportunities to not only reduce neonatal death and 
morbidity and improve infant care but also recommend clinical 
research on the use of HM and colostrum in UCC.30,31

Umblical Cord Separation
Aghamohammadi et al32 studied the effect of topical HM appli-
cation on UCS in 130 singleton, term and healthy newborns, 
and mothers were asked not to let the umbilical cord get in the 
diaper and not to wash the child until the cord was separated. 
The median UCS time was found to be 6 ± 1 days in the HM 
topical application group and 8 ± 2 days in the dry UCC group 
(P = .001). Similarly, Allam et al33 studied 400 newborns and 
reported shorter UCS time in the HM group than that in the dry 
UCC group (4 ± 20 days and 7 ± 10 days, respectively, P < .001). 
In India, Dhanawade et al34 in their study with 90 newborns in 
2014 and Pujar et al.,35 with 60 newborns: In both studies, the 
umbilical cord separation time (UCST) was shorter in the group 
that was applied topically HM (5 days) compared to the dry 
UCC group (9 days) (P < .005).

In the umbilical cord separation (UCS) time study of 
Golshan et al36 in which 316 newborns were included, the 
groups were divided into 3 groups, namely ethanol, HM, or dry 
(UCC). In the HM group, mothers performed umbilical cord 
care with HM twice a day. While the duration of UCS time was 
6.5 ± 1.93 days in the breast milk group, it was 8.94 ± 2.39 and 
7.54 ± 2.37 days in the ethanol and dry UCC group, respec-
tively. Although there was no difference in the frequency of 
omphalitis among groups, the UCS time in the HM group was 
significantly shorter than in the topical ethanol (P < .001) and 
dry UCC groups (P < .003).

Vural and Kısa37 in Turkey compared the effect of HM, povi-
done-iodine, and dry UCC on UCS in 150 healthy newborns. 
HM (7 ± 2 days) and dry UCC (8 ± 3 days) were shorter than 
those in the povidone-iodine group (10 ± 3 days) (P < .05). 
Kacho et al38 compared UCS in 312 newborns with 96% ethyl 
alcohol and silver sulfadiazine and HM: UCS was found in 
5 ± 2 days in the HM group, 10 ± 4 days in the silver sulfa-
diazine group, 6 ± 2 days in the ethyl alcohol group, and 
7 ± 2 days in the control group (P < .001). Also, in another study 
on UCS that included 174 infants in Iran: HM and chlorhexi-
dine groups were compared, and UCS time in the HM group 
(7±2 days) was reported to be shorter than in the chlorhexi-
dine group (13±7 days) (P < .001).39 Mahrous et al6 found lower 
UCS time in the HM group (4±1 days) than in the ethanol group 
(8±2 days) (P < .001). In another study conducted in India in 
2018, the UCST was in the HM group (9 ± 2 days), Chlorhexidine 
group (14 ± 3 days), and dry UCC group (11 ± 3 days) (P < .001) 
(Table 1).40

Umbilical Cord Infections/Colonization
In Taffazoli’s 2008 study, which included 118 infants in Iran, 
bacterial colonization of the umbilical cord was examined in 
2 groups, namely HM and dry UCC. In the group receiving HM 
topically, breast milk was dropped to the umbilical cord 3 hours 
after birth, and this application was continued every 12 hours 
until 2 days after the UCS. They found that Staphylococcus 
epidermidis, Staphylococcus aureus, Escherichia Coli, and 
Klebsiella pneumonia were the most common organisms 

growing in the umbilical cord and found that bacterial colo-
nization was significantly lower in the HM group than in the 
dry UCC group (P < .001).41 In Allam’s study with umbilical cord 
separation, when they were also compared in terms of bacte-
rial colonization, Escherichia Coli and Staphylococcus Aureus 
were found to be 2% less in the HM group compared to the dry 
UCC group.33 Lyngdoh’s UCS study also investigated bacterial 
growth colonization in the umbilical cord. K. pneumoniae, E. 
coli, Staphylococcus haemolyticus, and Streptococcus growths 
were examined at 72 ± 12 hours and less growth was found in 
the chlorhexidine group (5.7%) than in the HBM (34.3%) and dry 
UCC groups (51.4%) (P < .001).40

Mothers’ Possible Use of Human Milk for Self-Care
The perineal problems in normal births and breast-related 
problems in the postpartum period have led to more studies on 
the use of HM for the mother’s own care in these areas.42

Nipple/Nipple Problems
While nipple pain is seen in more than half of the mothers in 
the first week of postpartum, nipple cracks vary between 15% 
and 40%. Appropriate treatment and breastfeeding counsel-
ing in the early period for cracks and pain in the nipple is a 
decisive and important factor for the continuity of breastfeed-
ing.43,44 Mohammadzadeh et al45 evaluated the effect of HM 
and lanolin cream on nipple pain and showed a longer recov-
ery time in the group using lanolin cream compared to the HM 
group (P = .029). However, Abou-Dakn et al46 detected lower 
pain levels for nipple pain in the group using lanolin cream, 
showing that these pains subsided with continued treatment in 
Germany (n=84, P = .043). In Turkey, Kirlek et al42 reported less 
nipple pain in the group that applied HM topical than an olive 
oil application. On contrary, olive oil application was found to 
be reduced the possibility of nipple crack (P < .05) (Table 2).

Perineal Infections
The vast majority of women undergo an episiotomy (perineal 
area incision) during normal delivery, and more than half of 
them require suturing in the perineal region. The resulting infec-
tion of the perineum causes pain and discomfort in the mother, 
and as a result, mothers may have problems in taking care of 
themselves and the baby.47,48 Admasari et al49 compared HM 
and povidone-iodine (10%) on perineal ulcer in Indonesia 2017. 
They showed that the HM Group had a significantly shorter 
wound healing time than the povidone-iodine group (11 days 
and 20 days, respectively, P = .002) and stated that this result 
can be explained by bioactive substances such as stem cells, 
other anti-inflammatory and antioxidant substances in HM.

Possible Uses of Human Milk in Tertiary Persons Except for 
Mother and Infant

Human milk contains more than just a source of nutrition for an 
infant; in addition to providing a wide variety of molecules that 
inhibit infective agents such as antibodies, bactericidins, and 
bacterial adhesion inhibitors, it also contains bioactive sub-
stances against host cells.2,50,51 After the successful results in the 
studies on the baby and the mother over the years, studies on 
the use of HM in tertiary people have begun. These studies are 
being investigated more intensively, especially in adult cancer 
studies.52,53
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Bladder Cancer
In Mossberg’s study with 9 newly diagnosed bladder cancers: 
Human α-lactalbumin made lethal to tumor cells (HAMLET) 
injections were administered locally into the bladder for 5 con-
secutive days prior to bladder surgery. It was determined that a 
large number of tumor cells were excreted in the urine 2 hours 
after the injection. Most of these cells showed some evidence 
of apoptosis. It was also determined that there was a decrease 
in tumor size during cystoscopy.54

Skin Papilloma
In a Swedish study investigating the therapeutic efficacy of 
HAMLET in 45 patients with skin papillomas: Patients with 
severe, treatment-resistant papillomas on the hands and feet 
were given HAMLET in the case group and saline solution in 
the control group daily for 3 weeks. The lesion volume of the 
papillomas was reduced by more than 75% after topical appli-
cation of 3 weeks of HAMLET therapy (P < .001). In addition, 

complete resolution of all lesions of papillomas occurred 
in approximately 83% of HAMLET-treated patients after 2 
years, and resolution time was shorter in the group assigned 
to receive HAMLET in the first phase of treatment than in the 
group that received placebo at baseline (2.4 vs. 9.9 months; P 
< .01) (Table 3).55

Intestinal inflammation
Khandelwal et al56 included 33 patients aged 0-5 years in 
Cincinnati and showed that intestinal inflammation includ-
ing IL-8 and IL-10 levels decreased in bone marrow transplant 
patients who were given HM compared to others (P = .04 and 
P = .02, respectively).

Atopic Dermatitis
While the majority of studies with atopic dermatitis were con-
ducted with breastfed infants’ own milk,57 Berents et al58 also 
studied the HM of different infants in Norway. They stated that 

Table 2. Areas that HM Can Potentially Use for the Mother’s Own Care and Health Problems

System 
Using HM 

Use in 
Diseases 
Conditions Reference Year Place

Study Type, 
Population, and 
groups Study Design Results

Painful and 
damaged 
nipples

Painfull 
nipples

Mohammadzadeh45

2005/Iran
Case-control, 225 While the mothers in the HM 

group rubbed the painful 
breast area with HM after 
each breastfeeding; in the 
group applying lanolin cream, 
the mothers were asked to use 
lanolin locally on the aching 
area and to clean it before 
feeding the baby.

It showed a longer 
recovery time in the 
lanolin group compared 
to the HM group 
(P = .029).

HBM: 78, Lanolin: 
74, Control: 73

Painfull 
damaged 
nipples

Abou-Dakn46

2011/Germany
Case-control, 78 Mothers using HM were 

instructed to Express and to 
massage a few drops of HM on 
the nipples and areola after 
each feed, which were then 
allowed to air-dry. nipple 
trauma and healing rates were 
rated by the Nipple Trauma 
Score

Significantly lower pain 
levels were detected in 
the lanolin group and 
these decreased with 
continued treatment. They 
noted that lanolin was 
more effective than HM, 
including faster healing of 
nipple trauma (P = .043)

HBM: 39, Lanolin: 
45

Painfull 
damaged 
nipples

Kirlek42

2013/Turkey
Case-control, 39 In the olive oil-administered 

group, two drops of olive oil 
dripped onto sterile gauze 
after each breastfeed and 
applied to and around the 
breast-fed nipple; In the HM 
group, after each feeding, a 
few drops of breast milk were 
squeezed and rubbed with the 
index finger around the 
breast-fed nipple and its 
surroundings.

While pain was reported 
less in the group that 
applied HM topical for 
nipple pain, olive oil 
application decreased the 
possibility of nipple 
cracking (P < .05).

HBM: 13, Olive oil: 
13, Control: 13

Perineal 
infection

Perineal 
infection

Admasari49

2017/Indonesia
Case-control, 30 In both groups, HM and 

povidone-iodine (10%) were 
applied to the wound area 
twice a day for 7 days with a 
cotton swab. The REEDA Scale 
was used for perineal 
infections.

They showed that the HM 
Group (11 days) had a 
significantly shorter 
wound healing time than 
the povidone-iodine (10%) 
(20 days) group 
(P = .002).

HBM: 15, Control: 
15

HM, human milk; HBM, human breast milk.
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they could not show a significant effect in the study compared 
to the HM and control (moisturizing cream) group. However, as 
a limitation, the study was conducted with only 6 children, aged 
18.5 months, having atopic dermatitis (Table 3).

Necrotizing Enterocolitis
Necrotizing enterocolitis (NEC) is observed in approximately 
1-10% of infants hospitalized in neonatal intensive care units, 
and more than 80% of cases are preterm newborns.59 In some 

Table 3. Possible Uses of HM in Tertiary Persons Other Than Mother and Baby

System 
Using HM

Use in Diseases 
Conditions

Reference Year 
Place

Study type, 
Population and 
Groups Study Design Results

Cancer and 
antitumoral

Bladder cancer Mossberg54

2007/Sweden
Case Series, 9 Nine male patients awaiting 

transurethral surgery for newly 
diagnosed or recurrent superficial 
bladder cancer were invited to 
participate in the study and received 
5 daily intravesical instillations of 
HAMLET (25 mg/ml) during the week 
before scheduled surgery

A large number of tumor 
cells were found to be 
excreted in the urine 2 
hours after injection, and 
most of the excreted cells 
showed evidence of 
apoptosis and most were 
quantified. Reduction in 
tumor size was detected 
during cystoscopy.

Skin papilloma Gustafsson55

2004/Sweden
Case-control, 45 a-Lactalbumin–oleic acid or saline 

placebo was applied daily for three 
weeks and the change in the volume 
of each lesion was recorded. After 
this first phase of the study, 34 
patients participated in the second 
phase, an open-label trial of a 
three-week course of 
a-lactalbumin–oleic acid.

Topical application of 
HAMLET reduced lesion 
volume by more than 75% 
(P < .001). In addition, a 
significant reduction in 
lesion volume was observed 
in all HAMLET-treated 
patients, and complete 
resolution of all lesions 
occurred in approximately 
83% of HAMLET-treated 
patients after two years 
(2.4 vs. 9.9 months; P < .01).

HAMLET 
(a-Lactalbumin– 
oleic acid):20, 
Control: 20

Others Intestinal 
inflamation

Khandelwal56

2019/USA
Case-control, 46 Enroll and randomize patients 2:1 to 

receive either donor HM preparation 
formulated especially from the study 
(Prolacta Bioscience, Duarte, CA) or 
standard feeding with formula. 
Some of these 42 children being 
enrolled in the study were receiving 
mothers’ own milk at the time of the 
study and were enrolled on the 
human milk arm without any 
randomization Controls received 
standard cow’s milk-based 
nutritional supplementation through 
enteral tubes,

They showed that IL-8 and 
IL-10 were decreased and 
intestinal inflammation 
decreased (P = .04, P = .02, 
respectively) in patients 
with HM given BMT.

HBM:32 (donor 
milk n = 23, 
breastfeeding 
infants n = 9), 
Control: 12

Atopic 
dermatitis

Berents58

2015/Norvey*
Case-control, 18 The number of HBM droplets 

depended on the size of the eczema 
area; the mothers were instructed to 
cover the whole eczema spot with 
milk and in both groups were treated 
with moisturizing cream 3 times a 
day for 4 weeks.

No effect was found on 
eczema spots treated with 
topical application of HBM. 

HBM: 9, Control: 
9

Neurocognitive 
development

O’Connor64

2016/Canada
Case-control, 
363

Infants were fed either donor milk or 
formula for 90 days

NEC development was 
found to be significantly 
lower in the group using 
donor HM compared to the 
group using formula 
product (1.7%, 6.6%, 
respectively, P = .002).

HBM (Donor):181, 
Control:182

HM, human milk; HBM, human breast milk; HAMLET, human α-lactalbumin made lethal to tumor cells; BMT, bone marrow transplantation; NEC: necrotizian 
entereocolit. *Use of HM in tertiary person and for baby’s own health problem, ¥control group.
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studies, in which the use of donor HM was used in neonatal 
intensive care units when the mother’s own milk could not 
be used, the relationship with NEC was examined.60-63 In the 
study of O’Connor et al64 with 363 babies with extremely low 
birth weight, among the secondary results it was found that 
NEC developed at a lower rate in the donor HM group com-
pared to the formula milk group (1.7% and 6.6%, respectively, 
P = .002).

In Vivo/Vitro and Animal Studies Using Human Milk
As of today, the importance of HM is well understood not only 
in scientific fields but also in all layers of society. As known, 
breastfed babies are less likely to get infectious diseases 
and their immune systems are stronger, breastfeeding moth-
ers are less likely to get breast cancer.2,8,50 Given the micro/
macronutrient balance and bioactive substances in HM and 
the immunomodulatory effect of HM, the idea of using HM 
for therapeutic purposes was created in different diseases 
and areas. With this awareness, studies of the effects of HM 
on human diseases in laboratory experiments and on animal 
models have begun. The Svanborg group’s 1995 study on the 
effect of bacterial adherence of breast milk on a human lung 
cancer cell line: The discovery that HM kills malignant cells 
has created a new revolution in the field of medicine. It was 
revealed that this result was due to the selective, cytotoxic 
activity of α-lactalbumin, a strong Ca (2+) inducer and apop-
tosis-inducing agent (HAMLET).52 HAMLET is formed during 
low pH precipitation of the casein fraction, which allows the 
α-lactalbumin structure to partially open and binds with the 
fatty acid. HAMLET induces rapid carcinoma cell detachment 
in vitro and in cancer patients after topical application of the 
lyophilized complex.65 Ho et al53 conducted a HAMLET study in 
2017 and demonstrated the therapeutic efficacy of HAMLET on 
glioblastoma, bladder, and intestinal cancer in animal studies. 
Moreover, HAMLET had also been shown to target skin papil-
lomas and bladder cancers.

Eye Problems
In the HM study in animal experiments, Diego et al66 inves-
tigated the effect of HM in a mouse dry eye model. They 
observed that mice were able to maintain corneal epithelial 
thickness after topical application of HM and noted that the 
epithelial damage score decreased after 4 days of HM treat-
ment (P < .001). This experiment was the first Case-control 
study to compare HM with topical cyclosporine, showing 
that HM can maintain corneal epithelial thickness in a mouse 
model of dry eye. Asena et al67 showed that topical use of HM 
drops resulted in faster and better healing of central corneal 
epithelial defects than either the treatment with serum drops 
or artificial tears or the control group in BALB/c mice (P < .001) 
(Table 4).

Bladder Cancer
Mossberg et al68 compared infusions of HAMLET for 8 days with 
phosphate-buffered saline PBS in mice with MB49 implanted 
murine bladder cancer cells. The therapeutic effect of HAMLET 
infusions on tumor development in the bladder cancer model 
was demonstrated (P = .02). Besides, HAMLET-treated mice 
had more lacked detectable tumors than mice in the con-
trol group (33% vs. 0%, P < .02) and a significant reduction of 
tumors (mean score 1.9 vs. 2.5, P < .02).

Glioblastoma
The therapeutic efficacy of HAMLET against human glioblas-
tomas was also investigated. In a mice model (n = 20), 7 days 
after transplantation of human glioblastoma cells via injection, 
HAMLET was applied to the tumor area by intracerebral con-
vection-enhanced application for 24 hours. At 8 weeks, local 
infusions of HAMLET delayed tumor development and pro-
longed survival. HAMLET induced tumor apoptosis in vivo and 
no toxic side effects were observed in adjacent intact brain tis-
sue or untransformed human astrocytes (Table 4).69

Intestinal Cancer
In a human colon cancer model examining the effects of 
HAMLET on intestinal cancer: ApcMin/+ mice were given 10 mg 
of HAMLET solution periorally twice daily for 10 days. Perioral 
administration of HAMLET resulted in up to 58% reduction in 
polyp count in this model (P < .0001). In addition, it was shown 
that HAMLET specifically accumulated in tumor tissue and the 
expression of important oncoproteins such as B-catenin, Ki67, 
COX2, and VEGF were decreased (P = .003, P = .001, P = .028, 
P = .005, respectively). It has also been shown to inhibit gene 
expression in the Wnt signaling pathway in whole-genome 
transcriptomic analysis (P < 0.0001).70

Umbilical Cord Infections
Ramsey et al71 evaluated the antimicrobial capacity of colos-
trum against Chlamydia trachomatis in 1998. They collected 
colostrum from 13 postpartum women and tested colostrum in 
an in vitro analysis of chlamydial growth inhibition using HeLa 
229 cells as the host cell line. Interestingly, growth of Chlamydia 
trachomatis was significantly inhibited in a dose-response 
manner and the inhibition of chlamydial growth occurred 
at ≤15 min when incubated with chlamydia prior to addition 
to HeLa 229 monolayers. They interpreted the chlamydial 
growth inhibition activity of colostrum as freeze-proof, more 
concentrated than breast milk, and cannot bind to interferon 
or antibody activity. They concluded that topically applied 
colostrum can be effective in the prophylaxis of Ophthalmia 
neonatorum from chlamydia in the absence of appropriate 
treatment modalities. In a study conducted in Niger where the 
in vitro activity of term HM on O. neonatorum organisms was 
evaluated: sensitivity level to colostrum and mature HM was 
reported to be 57% and 28% in E. coli, and 50% and 0% and S. 
aureus, respectively.72

CONCLUSION

This review provides information on the non-nutritional uses 
of HM in infants, mothers, and tertiary persons. According to 
the results of the current studies reviewed, there is general 
agreement on the positive effects of HM in the treatment of 
tertiary persons, especially in the prevention and treatment of 
common maternal and infantile diseases. To date, side effects 
and complications have not been demonstrated in HM admin-
istration treatments. HM can be used as a different alternative 
in these studies, especially based on anti-tumoral and cancer 
studies. In addition, an accessible, safe, and suitable alterna-
tive treatment for the treatment of allergic skin and mucous 
tissue damage in mothers and infants may be suitable for 
societies with limited access to treatment. In order to evalu-
ate the benefits of HM, randomized, double-blind, multicenter 
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controlled studies should be conducted in appropriate ethical 
conditions, and the number of studies in this area is very few 
to date.
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