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The article describes the main historical periods of the study of hemorrhagic disease of newborns. Clinical observations,
describing bleeding of newborns, which occurs without visible damage, known since the seventeenth century and are found
in the works of Francois Mauriceau and Georg Wolfgang Wedel. The role of the liver injury in the development of bleeding
of infants noticed English physicians John Huxham (1672-1768) and John Cheyne (1777-1836). In 1871 Ludwig Grandidier
conducted differential diagnosis between umbilical bleeding of neonates and the hemophilia clinic. Later I.P. Pavlov showed,
that the clotting time of dog’s blood significantly prolongs when you turn off the liver from the blood circulation. In that way,
partly began to understand the etiology of hemorrhagic syndrome, but the pathogenesis of this suffering, in diseases of the
liver remained unknown. Charles Wendell Townsend in 1894, describing 50 cases of coagulopathy of newborns, at the first
time paid attention to the connection between breastfeeding and development of bleeding and offered to call this nosologi-
cal form as "hemorrhagic disease of newborns". In the late 20s of the last century Henrik Dam have identified the unknown
substances from green lucerne leaves and described them as the fat-soluble vitamin K (coagulation). In 1943 H. Dam and
E. Doisy received the Nobel prize for the discovery and establishment of the chemical structure of vitamin K. In 1943, a group
of Soviet biochemists have synthesized a water-soluble analogue of vitamin K (K,, vicasolum), quickly introduced into clinical
practice and showed their high efficiency in patients with hypovitaminosis K. In 1945 Yu.F. Dombrovskaya suggested that
haemorrhagic disease of newborns caused by deficit of vitamin K. Further researching of the development of haemorrhagic
disease of newborns is associated with the study of the biochemistry of the pathogenesis of the disease, identify its various
forms and development of treatment techniques and prevention, depending on the identified features.
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MCTOPUA USYYEHUSA TEMOPPATUYECKOWM BONME3HU HOBOPOXOEHHbIX
© 0.0. BaHoB

OrbQY BO «CankT-MeTepbyprckuii rocyLapCTBEHHbIA NeANaTPUYECKUI MEANLMHCKMIA YHuBEpcuTeT» Mun3apasa Poccun

Jna yumuposaHus: WsaHos [1.0. UcTopua nsyyeHna remopparmyeckoin 6onesHn HoBopoxaeHHbIX // Meanatp. —2017. - T. 8. — Ne 4, —
C. 118-125. doi: 10.17816/PED84118-125

Moctynuna B pepakuuio: 25.05.2017 MpuusTa k nevatu: 03.07.2017

B cTaTbe oTpaxeHbl OCHOBHble UCTOpPUYECKME MEPUOLbI U3YUYEHUS reMopparuyeckor 6onesHn HOBOPOXAEHHbIX. Knu-
Huyeckue HabnwAeHMs, OMUCbIBalOWME KPOBOTEYEHMS Y HOBOPOXAEHHbIX, BO3HMKalWwue 6e3 BUAMMOro MOBpex-
neHus, nspecTtHol ¢ XVII Beka u BcTpeyatoTcs B paboTtax @paHcya Mopuco u leopra Bonbdranra Begnens. Ponb nopa-
XEHUS NeYeHu Npu pasBUTUM KPOBOTEYEHUS Yy MNALEHLEB OTMeYanu aHrnmmckue Bpaun JxoH Xykcxam (1672-1768)
n [xoH Yein (1777-1836). B 1871 ropy Jliopeur MpaHanabe npoeen auddepeHuUnanbHyo MAarHoCTUKY Mexay nynoy-
HbIMU KPOBOTEUYEHUSAMU Y HOBOPOXAEHHBIX U KIMHUKON reModunuu. MospHee W.I. [aBnoB nokasan, yto y cobak 3Hauu-
TeNbHO YANIMHSAETCS BpeMS CBEPTbIBAHWUS KPOBU MNP BbIKIHOYEHUMU MeYeHU U3 KpoBoobpauleHns. Takum 06pasom, oTyacTu
CTana MoOHATHA 3TMONOTMUSA reMopparnyeckoro CMHAPOMA, HO MaTOreHes 3TOro CTpagaHua nNpu 3aboneBaHMUAX NeyveHu
ocTaBancs HenssecTeH. Yapnb3 TayHceHn B 1894 roay, onuceieas 50 cnyyaeB koarynonatmn y HOBOPOXAEHHbBIX, BNep-
Bble 06paTU/ BHMMaHME Ha B3aMMOCBA3b MexAy 06beMOM rpyAHOro BCKapM/IMBaHUS UM pa3BUTMEM KPOBOTOYMBOCTH,
a TakXe MpeanoXui Ha3biBaTb 3Ty HO30/0rMYecky GopMy «remopparuyeckas 60ne3Hb HOBOPOXAEHHbIX». B KoHue
20-x rogoB npownoro Beka XeHpuK [am BblAeNnn HEM3BECTHbIe BEWECTBA U3 3eNeHblX IMCTbEB JIHOLEPHbI U ONUCAN UX
KaK XMpopacTBopuMbiii BUTaMuH K (0T cnosa koarynauus). B 1943 rogy X. lam u 3. oi3u nonyumnu Hobenesckyto npe-
MUIO 33 OTKPbITUE M YCTAHOBJIEHUE XMMUYECKOW CTPYKTYpbl BUTaMuHa K. B 1943 ropny rpynna coBeTCKMX BUOXMMUKOB
CMHTE3MpOBana BOAOPACTBOPUMbIA aHanor ButamuHa K (K,, Bukacos), 6bICTPO BHEAPEHHbIA B KIMHUYECKYIO NPAKTUKY
M MOKa3aBLWMIA CBOK BbICOKY 3P DeKTUBHOCTb Y 60bHbIX C runoBuTamMmHo3soM K. B 1945 roay 10.0. lombpoBckas npea-
NoN0XKMNa, 4To reMopparnyeckas 6o0ne3Hb HOBOPOXAEHHbIX 06ycnoBneHa aeduumTom BUuTamMmHa K. lanbHelwee usyve-
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HWEe pa3BUTUS remopparnyeckon 60ne3HM HOBOPOXAEHHbIX CBA3aHO C M3yyeHUeM BUMOXMMUMM NaToreHesa 3aboneBaHus,
BbISIBJIEHWEM €r0 pa3nYHbIX GOPM U pa3paboTKOM MeTOAMK NevyeHns U NPpoOUNAKTUKKU B 3aBUCMMOCTU OT BbISIBIEHHbIX

0CobEeHHOCTEN.

KntoueBble cnoBa: remopparnyeckas 60ne3Hb; neduumt BuTammHa K; HOBOPOXAEHHbIE; BHYTpUYEpEnHble KPOBOU3NUSAHUS;

nopaxeHna nevyeHu.

Clinical observations of bleeding without visible
damage in newborns have been documented since the
17" century [15]. In 1694, Frangois Mauriceau de-
scribed a child who vomited blood during his first day
of life and continued to do so, albeit less profusely, on
the second and third days [16].
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Fig. 1. Georg Wolfgang Wedel
(11.12.1645-09.06.1721)
Puc. 1. leopr Bonbdranr Bepenb (Wedel G.W.)
(12.11.1645-06.09.1721)
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Fig. 2. Front page of the monograph
by John Huxham

Puc. 2. TutynbHbit nuct moHorpaduu xoHa Xykcxama
(John Huxham)

In 1683, A.M. Abezgauz (1970) drew attention to
the monograph entitled “De haemorragia universali
ex ictero nigro lethali” published by the famous Ger-
man physician and alchemist Georg Wolfgang Wedel
(1645-1721) (Figure 1), a versatile scientist engaged
very productively in chemistry, who invented new med-
icines and published a German translation of the Greek
Bible. In the mentioned monograph, Wedel first de-
scribed patients with “black jaundice” dying from hem-
orrhage. The next known monograph on the frequent
co-existence of hemorrhage and jaundice was published
in 1773, after the death of its author, the famous English
physician John Huxham (1672-1768) (Figure 2).

Probably, the first account of the association between
umbilical hemorrhage and obstruction of the bile ducts
was given by John Cheyne (Figure 3) [16] in his 1801
monograph titled “Essays of Diseases of Children.”

Today, the physician is remembered not for this dis-
covery but for describing a respiratory disturbance in
patients with stroke; this respiratory disturbance was
named Cheyne after him. Later, the Edinburgh profes-
sor William Stokes described a similar symptom occur-
ring in patients with heart failure.. The breathing pattern
(now known to be normal in young children) is known
as Cheyne-Stokes respiration in honor of both discov-
erers. In addition, in the English-language literature,
John Cheyne is considered one of the founders of scien-
tific neurology [17-20]. In particular, he proposed a new
pathogenesis and classification for acute hydrocephaly.

Fig. 3. John Cheyne (1777-1836)
Puc. 3. OxoH Yeiin (John Cheyne) (1777-1836)
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Fig. 4. lvan Petrovich Pavlov (1849-1936)
Puc. 4. saH MNeTtposuu Maenos (1849-1936)

In 1871, the famous German physician Ludwig
Grandidier (1810-1878), who had studied hemophilia
for 40 years, published a monograph on this disease. In
it, he described diagnostic differences in clinical pic-
tures between umbilical bleeding and hemophilia in
newborns [21].

Next, in the 19" century, many researchers became
aware that hemorrhagic syndromes frequently develop
often in the context of liver diseases. In 1885, I.P. Pav-
lov (Figure 4) established, with a number of experi-
mental studies, that in dogs, the blood clotting time is
significantly prolonged when the liver is excluded from
the circulation. Thus, some unclear pathognesis in the
liver was suspected of causing hemorrhagic syndromes.

In 1894, Charles Wendell Townsend (Figure 5) was
the first one to describe a coagulopathy with symptoms
of severe vitamin K deficiency [15]. He based his re-
ported on the study of 50 children who shared clinical
manifestations [22]. He also found differences between
the clinical presentations of the hemorrhagic syndrome
and hemophilia in infants. According to his texts, the
hemorrhagic syndrome develops much earlier (2-3 days
after birth)than hemophilia, familiar “predisposition” is
absent, and the disease is limited to the neonatal period.
However, the physician went further, citing the medical
history of a 9-day-old infant with a presumed diagnosis
of hemophilia, intracranial hemorrhage, and a hopeless
prognosis and noted that “the child’s hemorrhage devel-
oped as a result of breast milk deficiency in the mother,
and feeding him by a foster nurse in sufficient amount
saved his life.” Thus, it was C. Townsend who first
noted the association between the volume of breast-
feeding and the possible development of hemorrhage.
He also proposed to call this condition as hemorrhagic
disease of newborns (HDN). It is worth pointing to the

Fig. 5. Charles Wendell Townsend (1859-1934)
Puc. 5. Yapnb3 TayHceHp (Charles Wendell Townsend) (1859-1934)

reader that C. Townsend is best known to the world as
an ornithologist and writer. However, in his homeland,
in Boston, he was an experienced obstetrician and a pe-
diatrician.

However, even after all these useful clinical obser-
vations, HDN pathogenesis eluded physicians. A break-
through happened later in a somewhat unexpected man-
ner. In the late 1920s, a Danish biochemist and lecturer
at the University of Copenhagen, Carl Peter Henrik
Dam (1895-1976) (Figure 6) was studying the effects
of a cholesterol-free diet on chicken when he noticed
that after several weeks, some birds had developed mul-
tiple internal hemorrhages throughout the body (see Fi-
gure 7) and had prolonged clotting times. However,
feeding the chicken with purified cholesterol did not
alleviate the symptoms, but they disappeared once the
chickens were fed with cereal grains [23, 24]. Later, in
1939, H. Dam, together with P. Carrer (Swiss biochem-
ist, Nobel Prize winner in chemistry in 1937) isolated an
unknown substance from the green leaves of the alfalfa
plant and described it as a fat-soluble vitamin. The new
vitamin (now known to be a philloquinone) increased
the rate of blood clotting. H. Dam named it vitamin K
(from the German word for coagulation).

Furthermore, H. Dam revealed that intestinal bacte-
ria of animals and humans form vitamin K, which is
necessary for the synthesis of prothrombin (coagulation
factor II), and suggested using the vitamin in the clini-
cal practice (for arresting hemorrhage, including during
surgical interventions and liver disease). H. Dam is also
known for other studies on the metabolism of vitamins.
For example, during the 1940s and 50s he found that
muscular dystrophy occurs due to vitamin E deficiency.

In 1935, A. Quick discovered vitamin K deficiency
in patients suffering from obstructive jaundice [25, 26].
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Further, in 1939, at the University of St. Louis (USA),
Edward Adelbert Doisy extracted a vitamin with anti-
hemorrhagic properties from rotting fishmeal, with a
chemical structure different from that of the vitamin ob-
tained from alfalfa leaves. This vitamin was called K2
(menaquinone) [27]. It was later discovered that the
structural and functional differences between the two
substances are extremely insignificant. Structurally,
phylloquinone differs from menaquinone by the pres-
ence of only one double bond in the isoprene fragment
closest to the ring (Figure 8).

In 1943, H. Dam and E. Doisy were awarded the
Nobel Prize for the discovery and establishment of the
chemical structure of vitamin K.
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Fig. 7. From the work of H. Dam “The antihaemorrhagic vi-
tamin of the chick.” Chickens with a hemorrhagic syn-
drome were studied, and their blood coagulation time
was measured

Puc. 7. U3 pa6otel X. Aama «The antihaemorrhagic vitamin of
the chick». OTMeueHb! upInnsTa, MMEIOLWME reMopparu-
YeCKuii CUHAPOM, Y KaXKAoro LibINJeHKa U3MepeHo Bpe-
M$ CBEpTbIBAHMS KPOBU U T. A,

Fig. 6. Carl Peter Henrik Dam (1895-1976)
Puc. 6. XeHpuk Oam (Carl Peter Henrik Dam) (1895-1976)

In that same year, a group of Soviet biochemists led
by the academician A.V. Palladin synthesized a water-
soluble analog of vitamin K (K, Vicasol). The com-
pound was quickly introduced into clinical practice as it
proved its efficacy in treating vitamin K deficiency, for
example, that in patients with underlying liver diseas-
es. Although the current criticisms against Vicasol are
warranted given its pronounced side effects, we must
not forget that the historic use of this preparation saved
thousands of lives. In addition, merit should be granted
for this achievement to the group of Soviet biochemists

menadiona, Ky

phylloquinone, K,

managuinonea-n , MK-n

Fig. 8. Forms of vitamin K (Shearer M.J.,, Newman P., 2014)
[50]

Puc. 8. ®opmbl ButamuHa K (Shearer M.J., Newman P., 2014)
[50]
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Fig. 9. AV. Palladin [August 29 (or September 10), 1885
(Moscow)-December 6,1972 (Kiev)]

Puc. 9. A.B. NannaguuH (29 asrycra (10 ceHta6ps) 1885, Mo-
ckBa — 6 pekabpsa 1972, Kues)

headed by Alexander Vladimirovich Palladin, a gradu-
ate of St. Petersburg University and President of the
Academy of Sciences of the Ukrainian Soviet Socialist
Republic (Figure 9).

Any mention of vitamins in a historical context
would not be complete without mentioning Nikolai
Ivanovich Lunin (Figure 10). He was a young student
at the Dorpat University who defended his doctorate
in medicine with a thesis titled “On the Importance of
Inorganic Salts for Animal Nutrition.” Lunin had been
experimenting with diets on mice and concluded that
“if, as it is derived from the above experiments, it is im-
possible to provide life with proteins, fats, sugar, salts
and water, it follows that milk, in addition to casein,
fat, milk sugar and salts, contains other substances that
are indispensable for nutrition. It is of great interest
to investigate these substances and to study their sig-
nificance for nutrition” [28]. Lupin was conferred the
desired title for his work, but it took 30 years before
his conclusions could be explained. In 1929 F.G. Hop-
kins and C. Eijkman received the Nobel Prize for dis-
covering vitamins. During his lifetime, Nikolai Ivano-
vich was the chairman of the Society of Pediatricians
(from 1914 to 1920); he was buried in St. Petersburg
at the Volkov Lutheran Cemetery, near his teacher
K.A. Rauchfuss (Figure 11).

Returning to the history of HDN, according to the
account of M.S. Machabeli [29], I.M. Rtskhiladze had
identified vitamin K deficiency in newborns during the
first hours of their life in as early as 1945. In the same
year, Julia Fominichna Dombrovskaya (Figure 12), an
academician of the Academy of Medical Sciences of the

Fig. 10. Nikolai Ivanovich Lunin
(1854-1937)

Puc. 10. Hukonait UBaHoBUY JIyHUH
(1854-1937)

USSR suggested that HDN is due to vitamin K defi-
ciency.

The reader is directed to the memories of Dom-
brovskaya’s pupil D.V. Kolesov, which contain interest-
ing details about her life [30], but a few circumstances
are worth mentioning. Julia Fominichna Dombrovs-
kaya graduated from the Women’s Medical Institute
in St. Petersburg in 1913. She was the chairman of the
presidiums of the All-Union and Moscow societies of
pediatricians. In 1970, she, together with A.F. Tur and
G.N. Speransky, was awarded the Lenin Prize “for a se-
ries of works on the physiology and pathology of young
children, contributing to a rapid decline in morbidity
and mortality among them.”

The main works of Yu.F. Dombrovskaya are devoted
to the role of vitamins in normal and sick children with
pathologies, such as infectious and allergic diseases and
pneumonia. The manual “Propedeutics of Childhood
Illnesses” written in collaboration with V.I. Molchanov
and D.D. Lebedev is very well-known. It was repub-
lished five times.

In addition, in 1970 in Leningrad, the famous pe-
diatric hematologist A.M. Abezgauz released a mono-
graph titled “Hemorrhagic diseases in children” while
working at the Leningrad Pediatric Medical Institute.
In this text, the author described in detail the etiology,
pathogenesis, and clinical picture of HDN. Although he
did not provide a classification for the disease (which is
important for disease prevention), he provided detailed
clinical observations and drew attention to the toxic ef-
fects of increased doses of synthetic preparations of vi-
tamin K (Vicasol).
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Fig. 11. The grave of N.I. Lunin.
on the grave of K.A. Rauchfuss

Puc. 11. Moruna H.U. lyHuHa. CnpaBa nnuta Ha Morune
K.A. Payxdyca

Further, in as early as 1961, experts of the Ameri-
can Academy of Pediatrics recommended the adminis-
tration of vitamin K1 (phylloquinone) to all newborns
immediately after birth. Since then, the prevention of
HDN has been discussed many times, on the basis of
numerous studies.

Until the 1980s, two forms of HDN, early and clas-
sical, were distinguished. It should be noted that in as
early as 1966, a late form of hemorrhagic disease was
described in Thailand [31], but this fact did not get im-
portance in the West. However, in 1983 in Great Brit-
ain, an article appeared with the symbolic title “Hemor-
rhagic disease of newborns returns” [32]. The authors
of the article suggested that an increase in the frequency
of hemorrhagic syndrome in children in the postnatal
period was associated with the rejection of artificial
food and the large number of infants being exclusively
breastfed.

This leads to a decrease in the vitamin K supply with
all the expected clinical consequences. Therefore, the
late form of HDN was described once more.

In 1985 P.A. Lane and W.E. Hathaway [33] pro-
posed a new classification (Table 1) approved by the
pediatric subcommission of the International Society
for Thrombosis and Hemostasis. Currently, the picture
is more complex with the recognition of idiopathic and
secondary forms of the disease (children with atresia of
bile ducts, deficiency of al-antitrypsin, hepatitis, etc.
can develop HDN). However, the classification, al-
though requiring modifications, has remained the same.

Present studies on the development of HDN are fo-

Fig. 12. Yu.F. Dombrovskaya (1890-1976)
Puc. 12. flom6posckas H0.®. (1890-1976)

cusing on molecular pathogenesis, identification of its
various forms, and methods for its treatment and pre-
vention.
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