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CaxeTtak

OndTepuja npeactaBba UHMEKUN]Y pPecnMpaTopHOr TpakTa Uin Koxe,
ca CUCTEMCKOM MHTOKCUKaLIMjOM, KOjy Y3pOKyje aepobHa rpaM-no3anTtmeHa
6akTepuja Corynebacterium diphtheriae. Enngemunonoruja nHdgekuuje un
KNMUHUYKe MaHudecTauuje 6onectn Bapupajy y pasnuuntum genosuma
cBeTa. Y npownocTtu je oBa 6onect 6una mefy Bogehvm yspouyma cmpT-
HOCTW JeLe U jaBrbana ce y MacoBHUM enuaemujama. Pa3sujeH kpajem
19. Beka, andTepnyHn aHTUTOKCUH (OAT) je ogurpao KrbydHy ynory y
MCTOPWjU jaBHOT 34paBrba M BaKLMHOMOrMje Mpe nojase avdrepuja-tTeTa-
HyC TOKCoMAa M KOMOMHOBAaHE BakuMHe NpoTuB AudTepuje, TeTaHyca u
BENWKOT Kallrba ca auenynapHoM neptycuc komnoHeHTom (DTaP). JegaH
of 3HavajHujux gorahaja M3 NPOLLMOCTY KOju yKadyje Ha BaxHocT [AT-a
6una je HeOMNXOOHOCT HEroBe NMPUMEHE TOKOM enuaemuje audrepuje y
rpaguhy Hoym (Nome) y Arbacuun. Buo je janyap 1925. roguHe kapa je
poktop Keptuc Benu (Curtis Welch) npornacvuo enugemujy audrepuje
1 Mocrnao paauo Tenerpam CBUM BeNWKUM rpagosuma y Arbacuu, kao
n Cnyx6u jaBHor 3gpaBrea y Bawwunrtony (U.S. Public Health Service
in Washington, D.C.) monehu 3a nomoh. Ynpkoc kapaHTuHy, 6onect ce
lmpuna, a jegvHe 3anvxe cepyma Koje Cy mocTajane, OTKpUBEHE Cy Y
6onHuumn y rpaguhy Exkopuu (Anchorage), yoarbeHoOM BuLLE CTOTUHA
kunometapa og Hoyma. Cepym je 13 EHkopuia AocTaBrbeH BO3OM A0
Hacerba Henana (Nenana), y kome ce Hanasuna Hajonvxa xenesHudka
CTaHuWua, a ofatne cy opraHM3oBaHV TMMOBW Maca, Koju Cy Han3mMeHU4HO
Hocunu cepym fio Hoyma. Buno je notpe6Ho npehu 1085 kunometapa 3a
LUTO Kpahn BpeMeHCKM NEPUOA MO jako TELLKMM BPEMEHCKVM YyCroBUMa.
TyMOBWM Cy Ce CMeHVBanu 1 Npenasunm rpaHnLLe CBoje U3apPXIbUBOCTY.
Mawep (musher), Bo3ay ncehux 3anpera, Mopao je GUTU NpuUNpemMrbeH
3a oBakBe ycrnose. CBM Ncv y TUMY Cy UManu 3HayajHy ynory, anu nac
BOAMY je 61O KrbyyaH 1 Mopao je Aa byae cHanaxroue, jak n gobpo uc-
TpeHupaH. buno je notpebHo net 1 no gana (127 n no catu), 20 rbyan n
Buwe og 150 naca 3a Tako3BaHy ,Benuky Tpky munocpha”. KoopguHuca-
Ha XUTHa UCMOpyKa OBOr cepyma, 3axBarbyjyhu Tpumu caHkama y Kojoj cy
y4eCTBOBamnM arbackun manamyTv U CUBUPCKN Xackujy U HUXOBU FTOHNYM
Y HajTeXUM BPEMEHCKMM YCIIOBMMA Y UMIbY CrallaBara XuBoTa, ocTa-
BWMa je Benuko Hacrnehe y aHanvma BakLUWHOMOIMje W jaBHOT 34paBrba.
Hajtexxe geoHuue Tpke cy npeaBoaunu cnbupcku xackuju, banto (Balto)
n Toro (Togo), n wuxoBu Mawepu, N'yHap KaceH (Gunnar Kaasen) u Jle-
oHappa Cenana (Leonhard Seppala), ann Tpeba uctahu n aa je BehuHa
Mallepa npunagana gomahem craHoBHUWTBY Arbacke (Athabascans
native). OBa Tpka naca Koju Cy BYKNW CaoHWLe 1 HOCUNW AparoLeHun ce-
pyM NpeacTaBrba AUHAMUYHY UIYCTpauujy AONpUHOCA HeXymMaHe BpcTe
MaCOBHOj MMYyHM3aumMju y UCTopuju BakuuHonoruje. Benvkn 6poj naca
je ymMpo TOKOM OBe TpKe, a roHu4M cy 3aAo6unm 03burbHe NpoMp3nunHe
ycrnen Beoma HUCKUX Temnepartypa. He Tpeba 3abopaBuTtu 3Hayaj cBake
jeAvHKe Ha Halloj nnaHeTn (Kako YoBeka, Tako U XUBOTUHE) y UCTOPWj-
CKOM naHLly OMCTaHKa M HeogycTajawa oA uuiba yHanpehewa xuBoTa
CBaKor xuBor 6uha, y3 NCTOBPEMEHO HacTojake Aa Ce He HallKoau Apy-
rom xuBom 6uhy. OBaj jequHCTBEH NpuMep capagre U3Mehy Ibyacke u
XKMBOTWH-CKE BPCTE HarmallaBa 3Hayaj IbyACKO-KNBOTUHCKE BE3E Y UHU-
uujaTvBu jeaHor 3gpaerba (one health approach).

Krby4uHe peuu: andrepuja, AUPTEPUIHN aHTUTOKCUH,
naHay cHabgeBawa, Arbacka, 3anpera naca

Abstract

Diphtheria is an infection of the respiratory tract or skin with systemic
intoxication caused by aerobic gram-positive bacteria, Corynebacterium
diphtheriae. Epidemiology of infection and clinical manifestations of the
disease vary in different parts of the world. In the past, this disease was
among the leading causes of child mortality and occurred in massive out-
breaks. Developed at the end of the 19th century, diphtheria antitoxin
(DAT) played a key role in the history of public health and vaccinology
prior to the diphtheria-tetanus toxoid and combined vaccines against
diphtheria, tetanus and pertussis with the acellular pertussis component
(DTaP). One of the more significant events from the past that showcase
the importance of DAT was the dire need for its use during the diphtheria
outbreak in the town of Nome, Alaska. It was January, 1925, when Doctor
Curtis Welch declared a diphtheria outbreak and sent a radio telegram
to all major cities in Alaska, as well as to the US Public Health Service in
Washington, D.C., begging for help. Despite the quarantine, the disease
spread, and the only available serum supplies were discovered at a hos-
pital in the small town of Anchorage, hundreds of kilometres away from
Nome. The serum was delivered from Anchorage by train to the Nenana
village, where the nearest railway station was located, and from there
teams of sledding dogs were organised to take the serum to Nome in a
relay dash. They needed to cross 1085 kilometers as fast as possible, in
dire weather conditions. The teams took over from each other, pushing
the limits of their endurance. The musher, the dog sled driver, had to be
prepared for these conditions. All the dogs on the team had significant
roles, but the lead dog was the key, and he had to be resourceful, strong
and well trained. It took five and a half days (127 and a half hours), 20
people and more than 150 dogs for the so-called “Great race of mercy”.
A coordinated emergency delivery of this serum, thanks to the sled re-
lay accomplished by Alaskan malamutes and Siberian huskies and their
mushers in extreme weather conditions in order to save lives, left a great
legacy in the history of vaccinology and public health. The most difficult
parts of the relay were led by Siberian huskies, Balto and Togo and their
mushers, Gunnar Kaasen and Leonhard Seppala, but it should be noted
that most of the mushers were native Alaskans, Athabascans. This race,
where the dogs pulled the sleds carrying the precious serum represents
a dynamic illustration of the contribution of a non-human species to mass
immunization in the history of vaccinology. Many dogs died during this
relay, while their mushers suffered severe frostbite due to extremely low
temperatures. Every single individual on our planet (both human and ani-
mal) plays a part, the significance of which should not be forgotten, in the
historical chain of survival and not giving up the goal of improving the life
of every living creature, while at the same time trying not to harm another
living being. This unique example of cooperation between human and an-
imal species emphasizes the importance of a human-animal relationship
in the one health approach initiative.

Key words: diphtheria, diphtheria antitoxin, Alaska, supply
chain, dog-sled relay
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YBopg

OudTepunja npeacraBrba MHMEKLM])Y pecnnpaTopHOr Tpak-
Ta UInu KOXe, ca CUCTEMCKOM MHTOKCUKaLNjOM, KOjy Y3POKY-
je aepobHa rpam-nosuntueHa baktepuja Corynebacterium
diphtheriae. Enngemuonorvja nHdekumje n KnmHnyke ma-
HudpecTaumje Gonectn Bapupajy y pasnuumtum genosmma
cBeTa. Y npowrnocTtu je oBa bonect 6una mehy Bogehum
y3poumma CMPTHOCTU Aele WU jaBrbana ce Yy MacoBHUM
enugemujama. lNpoyyaBawe BpcTe C. diphtheraie npatu-
o je pa3Boj MeguuMHCKe MUKpobuonoruje, MMyHornoruje u
MonekynapHe 6vonoruje [1].

MpBU KNUHUYKK onuc andTepuje je Aao Xunokpart y IV Beky
npe HoBe epe. Takofe, NocToje nogaum o 0BOM 060SbeHY
y ctapoj Cupuju n Erunty. Y XVII Beky cy CMpTOHOCHE enu-
nemuje gudptepuje 3axsatune Espony. Y LWnaHwju je obo-
reewe buno nosHato kao estrangulador (,0aBuTers”’), a 'y
Wtanunju n Cuuunuju kao ,6onect xgpena”. Y XVIII seky
oborbere je MPeHETO y aMepuyKke KOroHuWje, T4e je OKo
1735. rognHe gocTurno enuaemujcke pasmepe. Yecto cy
Luerne gamMmunuje ymupane of gudtepuje y poKy of HEKo-
NVKO Heperba.

logvHe 1883. EgsuH Knebe (Edwin Klebs) je npsu onu-
cao GakTepujy Koja y3pokyje audtepujy, OoK je dpuapux
Jleconep (Friedrich Loeffler) 1884. roonHe ypaguo HeHy
Kyntusauujy npumewsyjyhn Koxose noctynate (Robert
Koch) n ncnpaBHo ngeHtudpmkosao ga je C. diphtheriae
y3pouHuK oborbersa. Jlednep je Takohe 3akby4dmo ga C.
diphtheriae npoaykyje conybunaH TOCKWUH U Tako je npBu
[ao onunc 6akTepujckor er3aoToKCUHa.

Mjep Py (Pierre Roux) n AnekcaHaep Jepcun (Alexandre
Yersin) cy 1888. roguHe 4eMOHCTpMpanu NpucycTBO TOK-
cuHa y TedHocTu kyntype C. diphtheriae ocnoboheHe of
henuja, kojy Cy MHeKToBanu y norogHy nabopatopujcKy
XNBOTUKY, Y3POKYjyhn cuctemcke maHudectauuvje and-
Tepuje. [iBe roguHe kacHuje, Emun doH BepuHr (Emil von
Behring) n Wnbacabypo Kutacato (Shibasaburd Kitasato)
Cy ycnenu ga uMyHu3yjy 3aamopLe TonsIoTOM aTeHYMCaHOM
dOpPMOM TOKCMHa M AEMOHCTpUpanu cy ga cepym umy-
HN30BaHUX XXMBOTUHA CadpXXM aHTUTOKCMH crnocobaH ga
3alITUTK Apyre OCETIbUBE XUBOTUH-E Of OBOr 060rb-era.

PasBujeH kpajem 19. Beka, andTepnyHn aHTUTOKCUH (OAT)
je oaurpao KrbyuyHy yrory y UCTOpWjU jaBHOr 3apaBrba U
BaKLMHOMNornje npe nojaese gudrepuja-TeTaHyc TokcomMaa
1N KOMOMHOBaHe BaKUuMHe NMpoTWMB AudTepuje, TeTaHyca U
BENMKOr Kallrba ca auenyrnapHoM nepTycuc KOMMOHEH-
Tom (DTaP). JegaH of 3HavajHujux gorahaja n3 npoLuno-
CTU KOju ykasyje Ha BaxkHocT [AT-a buna je HeonxoaHOCT
HEeroBe NpvMeHe TOKOM enuaemMuje audrepuje y rpaguhy

Introduction

Diphtheria is an infection of the respiratory tract or skin
with systemic intoxication caused by aerobic gram-positive
bacteria, Corynebacterium diphtheriae. Epidemiology of
infection and clinical manifestations of the disease vary in
different parts of the world. In the past, this disease was
among the leading causes of child mortality and occurred
in massive outbreaks. The study of the C. diphtheriae spe-
cies was accompanied by the development of medical mi-
crobiology, immunology and molecular biology [1].

The first clinical description of diphtheria was provided by
Hippocrates in the 4th century BC. There are also records
of this disease in ancient Syria and Egypt. In the 17th cen-
tury, the deadly diphtheria outbreaks swept over Europe. In
Spain, the disease was known as estrugulador (the stran-
gler) and in Italy and Sicily as “the disease of the throat”. In
the 18th century, the disease was transported to American
colonies, where it reached epidemic proportions in 1735.
Whole families often died of diphtheria within weeks.

In 1883, Edwin Klebs was the first to describe the diphthe-
ria-causing bacteria, while Friedrich Loeffler cultured them
in 1884, applying the principles of Robert Koch, correctly
identifying C. diphteriae as the causal agent of this dis-
ease. Loeffler also concluded that C. diphtheriae produces
a soluble toxin and was thus the first to provide a descrip-
tion of a bacterial extotoxin.

In 1888, Pierre Roux and Alexandre Yersin demonstrated
the presence of the toxins in the liquid of C. diphtheriae
toxin released from cells, which they then injected into a
suitable laboratory animal, causing systemic manifesta-
tions of diphtheria. Two years later, Emil von Behring and
Shibasaburd Kitasato succeeded in immunising guinea
pigs with a warm attenuated form of the toxin and demon-
strated that the serum of immunized animals contained an
antitoxin capable of protecting other susceptible animals
from this disease.

Developed at the end of the 19th century, diphtheria anti-
toxin (DAT) played a key role in the history of public health
and vaccinology prior to the diphtheria-tetanus toxoid and
combined vaccines against diphtheria, tetanus and pertus-
sis with the acellular pertussis component (DTaP). One of
the more significant events from the past that showcased
the importance of DAT was the dire need for its use during
the diphtheria outbreak in the town of Nome, Alaska [2].

In 1909, in the United States, Theobald Smith demonstrat-
ed that the diphtheria toxin, neutralised by the antitoxin
forming a toxin-antitoxin complex (TAT), retained its immu-
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Hoywm (Nome) y Arbacum [2].

lNoanHe 1909. Teobang Cmut (Theobald Smith) je u Cje-
ankbeHnm  Amepuukum  pxasama (CA[Ll) nokasao pfa
ONTEPUYHN TOKCUH, HEyTpanucaH aHTUTOKCUHOM, chop-
Mupajyhm TOKCMH-aHTUTOKCUH komnnekc (TAT), 3agpxasa
WMYHOreHOCT, a eNiMMUHULLE NOKarnHe peakuuje Koje ce ja-
Brbajy kog mogudmkosaHor TokeuHa. Og 1910. roguHe TAT
Ce KOpPUCTUNO 3a aKTUBHY MMYyHM3auujy NpoTuB Andptepuije.

Bena Wwk (Béla Schick) je 1913. rognuHe 0CMUCIIMO KOXHMN
TeCT Kao CPeACcTBO 3a YTBpHMBaH-e OCETIBUBOCTU UMK UMY-
HUTETa Ha gudptepunjy Koa reyan. MactoH PamoH (Gaston
Ramon) je 1929. rognHe OeEMOHCTPUPAOo KOHBEP3KWjy And-
TEPUYHOI TOKCMHA Yy HETOKCMYaH aHTUMEeHCKU eKBUBANEHT
(Tokcona) nomohy cdopmangexvga. OH je Tako Npy»mno 4o-
BEYAHCTBY jeHy 0 HajcuUrypHujux n Hajoe3begHunjux Bak-
LUMHa CBUX BpeMeHa — OUdTeprUYHMN TOKCOUA.

Buktop ®pumaH (Victor Freeman) je 1951. roguHe noctu-
rao nsBaHpeaHo otkpuhe ga cy natoreHu (TOKCUreHu) coje-
Bu C. diphtheriae nu3orexw, Tj. 4a cy MHPULMpPaHN ymepe-
HUM GeTa charom, AOK Cy HEMMU3OreHN COjeBU aBUPYIIEHTHN.
KacHuje je pokasaHo fa ce reH 3a npoayKLmjy TOKCMHA Ha-
nasu Ha [JHK 6eTa cpara.

AnsuH MNanexxajmep (Alwin Pappenheimer) n werosa rpy-
na Ha XapBapay je noyetkoM 60-mx rognHa XX Beka 1U3Bo-
Ouna ekcrnepvMeHTe Be3aHe 3a MexaHu3aM AejcTea ang-
TepuyHor TokcuHa. OHKM cy NpoyyaBanu edpekTe TOKCUHa y
Hela henwujckum kyntypama u y cuctemmma 6e3 henvja u
3aKIby4nnM ga TOKCUH MHXMOUpa CMHTE3y npoTeunHa 6ro-
Knpajyhu TpaHcgep amunHo-kucenvHa ca TPHK Ha pacTtyhu
nonunenTuaHy naHaw Ha pubosomy.

lognHe 1896. Bunuvjam Mapk (William Park) n AHa Bu-
nujamc (Anna Williams) cy nsonosanu coj C. diphtheriae
KOjU MPOAYKYyje eKCTPEMHO Bernuke KonmymHe andrepuy-
HOr TOKCMHA, 03HayveH kao Park-Wiliams coj 6poj 8 (PW8).
OBaj coj ce gaHac KOpuUCTK 3a npaBribere AN TepruyHoOr
TOKCMHA Yy UMIby npoayKkuuje AudTepuyHor Tokcovaa 3a
BakUMHY [3, 4, 5].

Cepymcka Tpka 3a Hoym

Cepymcka Tpka 3a Hoym (Nome), Takohe nosHata u kao
Benvka Tpka munocpha, 3anpaBo npefcTaBrba TpaHCnopT
andTepuyHor aHTuTokcmHa (OAT) nomohy caoHuua Koje cy
BYKSie 3anpere naca npeko teputopuje Arbacke. buno je
notpebHo npehu 1085 kunomeTapa 3a WTO kpahu BpeMeH-
CKW Nnepurop, Mo jako TELUKUM BPEMEHCKUM Mpunukama, ga
Ou ce cepym gocTaBmo WTo je moryhe npe n Tume NoMorno
Yy KOHTPONW LUMpeHa u 3aycTaBrbamwy envaemuje gudre-

nogenicity while eliminating local reactions occurring when
using modified toxins. From 1910, TAT was used for active
immunization against diphtheria.

Béla Schick developed a skin test as a means of deter-
mining susceptibility or immunity to diphtheria in humans
in 1913. Gaston Ramon demonstrated a conversion of the
diphtheria toxin into a non-toxic antigen equivalent (toxoid)
using formaldehyde in 1929. He thus provided mankind
with one of the safest vaccines of all time - the diphtheria
toxoid.

In 1951, Victor Freeman made an extraordinary discovery
that pathogenic (toxic) strains of C. diphtheriae were ly-
sogenic, i.e., that they were infected with the temperate
Beta phage, while the non-lysogenic strains were avirulent.
It was later proven that the toxin-producing gene was locat-
ed on the Beta phage DNA.

Alwin Pappenheimer and his group at Harvard performed
experiments in the early 1960ies, looking at the mecha-
nism of action of the diphtheria toxin. They studied the ef-
fects of toxins in HeLa cell cultures and in cell-free systems
and concluded that the toxin inhibits protein synthesis by
blocking the transfer of amino acid from tRNAs to the grow-
ing polypeptide chain on the ribosomes.

In 1896, William Park and Ana Williams isolated a strain
of C. diphtheriae producing extremely large amounts of
diphtheria toxin, labelled as the Park-Williams strain no.
8 (PW8). Today, this strain is used to produce diphtheria
toxin, in order to process it into the diphtheria toxoid for
vaccine production [3, 4, 5].

The serum run to Nome

The serum run to Nome, also known as the Great race of
mercy, was the transport of the diphtheria antitoxin (DAT)
by dog sleds across Alaskan territory. They needed to trav-
el 1085 kilometres in as short a time as possible, in horrify-
ing weather conditions, to deliver the serum as quickly as
possible and help contain the spread and stop a diphtheria
outbreak that swept over the population of the small town
of Nome and its surrounding area, in the winter of 1925.
This coordinated DAT delivery was achieved by a group of
over 150 Alaskan malamutes and Siberian huskies and 20
mushers, who covered the 674-mile distance in five and a
half days (127.5 hours) in severe weather. The teams took
over from each other, pushing the limits of their endurance.
The musher, the dog sled driver, had to be prepared for
these conditions. All the dogs on the team had significant
roles, but the lead dog was the key, and he had to be re-
sourceful, strong and well trained. Both the mushers and
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puje Koja je 3axBartura CTaHOBHULWITBO rpaguha Hoym u
HeroBe okonuHe y aumy 1925. rogmHe. Y oBOj KOOpOUHM-
CaHoj xuTHOj ucnopyumn OAT-a, yyectBoBarno je Buwle o
150 arbackux manamyTa n cubupckmx xackuja n 20 uxo-
BWX roHMYa — MaLuepa (musher), koju cy pacTojare og 674
MUIbe npeLunu 3a net v no aada (127 v no catn) y HajTe-
XXMM BPEMEHCKUM yCroBuma. TUMOBU Cy Ce CMeHMBanm
npenaswnu rpaHuLe ceoje n3gpXxromeoctu. Mawep, roHmy
ncehux 3anpera, Mopao je GUTK NpUNpeMsrbeH 3a OBaKBe
ycnose. CBY NCK y TUMY Cy MMarnu 3HayajHy ynory, anv nac
BOOWY je BMo KrbyyaH M Mopao je ga Oyge cHamnaxrbuB,
jak n pobpo mcTpeHnpaH. M mawepn n ncu cy cnaerbeHm
Kao xepoju y meaujuma, 6unu cy um OOAEIbEHU BENUKK
HOBUWHCKM Hacnoswu wupom CAll-a. banTto (Balto), Bogehu
nac y cuvHarnHoj 3anpesu koja je ywna y Hoym, je noctao
HajcraBrbeHuju Nac 1 keMy y 4acT je NocTaBibeHa ctaTya
y LleHtpan napky y Hbyjopky (Central Park, New York), koja
npencTasrba BEnuKy TYPUCTUYKY aTpakumjy 40 AaHallHmX
naHa. Mehytum, gpyrm nac, Toro (Togo) je 3anpaBo no-
KPMO HajOoyXu 1 HajTexun aeo geoHuue of 260 murba, oK
je BanTo npewao 55 murba. OBakaB nyGnMuUTET je noa-
CTakao BakuuHanHy kamnawy y CALl, uume je gpamatmyHo
peadykoBaHa npeTha of oBe 6onectu [ 6, 7].

lpaguh Hoym Ha Arbacum ce Hamasu Ha OKO 2 cTeneHa
jy>kHO of, ApKTudkor kpyra. Nako je 3a Bpeme 3naTHe rpo-
3HULE, Kpajem XIX Beka, foxunBeo cBoj Nk 1 umao 20.000
CTaHOBHMKa, rogmHe 1925. jow yBek je npeacTaBrbao
Hajsehu rpag y ceBepHoj Arbacum, ca 455 n3BopHuUx cta-
HoBHUMKa Arbacke 1 975 notomaka EBponrbaHa koju cy ce
Ty Hacenunu. TOKOM roguHe, y nepuogy og HoBembpa oo
jyna, nyka Ha jyxHoj obanu Cjyapg nonyocTtpsa (Seward
Peninsula) y BepuHroBom mopy je 6una saneheHa n Hego-
CTynHa 3a 6bpogose Ha napy.

JeanHa Besa ca CBETOM TOKOM 3uMe je 6vo VignTapoa nyT
(Iditarod Trail), koju je gyradak 938 murba (1510 km) 1 Koju
nge og nyke Cjyapa Ha jyry, NPeKko HEKOSMKO NilaHuHa U
LMpoKMX npoctpaHcTaBa Arbacke fo Hoyma. lMpumapHu
HauMH JOCTaBibaka nowTe U HamupHuua 1925. rognHe
cy bune caoHuue ca ncehom 3anperom, anu cy Beh Tokom
HapegHe feueHunje 6yw nunoTn (bush pilots) noctanu go-
MWHaHTaH MeTOA TPaHCMopTa TOKOM 3MMCKUX MeCeLM.

Y 3umy 1924/1925. roguHe, jeanHmn goktop y Hoymy je 6mo
KypTtuc Benu (Curtis Welch). OH je, 3ajeqHo ca 4eTupu me-
OnumHcke cectpe, pagmo y MejHapg KonymGyc 6onHuum
(Maynard Columbus Hospital), koja je umana 25 nocTte-
rea. Hekonuko meceun paHuje Beny je nopy4dno audre-
PUYHWN aHTUTOKCWH, jep je yCTaHOBWO Aa Cy 3anuxe, Koje cy
noctojane y 6onHuumM, 6une ncreknor poka Tpajata. Me-
RyTuM, gocTaBa cepyma Huje obaBrbeHa npe Hero WTo je
nyka 6una 3aTBopeHa 360r 3nume 1 Huje 6ro y moryhHocTm

the dogs were celebrated as heroes in the media and had
major headlines dedicated to them throughout the United
States. Balto, the lead dog in the final team that entered
Nome became the most celebrated dog and was honoured
by a statue in Central Park in New York, which still stands
as a major tourist attraction to the present day. However,
another dog, Togo, actually covered the longest and hard-
est leg of the journey, a 260-mile stint, while Balto trav-
elled 55 miles. The publicity also spurred the vaccination
campaign in the United States, dramatically decreasing the
threat from this disease [6, 7].

The small town of Nome, Alaska is located about 2 degrees
south of the Arctic Circle. Although the town had peaked
during the golden fever, at the end of the 19th century, at
20,000 inhabitants, in 1925 it still represented the largest
city in northern Alaska, with 455 native Alaskan residents
and 975 descendants of Europeans who settled there. Ev-
ery year, in the period from November to July, the port on
the Southern coast of the Seward Peninsula in the Bering
Sea was frozen and inaccessible by steam boat.

The only link to the world during winter was the Iditarod
trail, which is 938 miles long (1510 km) and goes from the
Seward Port in the South, over several mountains and
open Alaskan expanses, to Nome. The primary delivery
method for mail and food in 1925 were sled dogs, but al-
ready during the following decade, bush pilots became the
dominant method of transport during the winter months.

In the winter of 1924/1925, Curtis Welch was the only
doctor in Nome. He, along with four nurses, worked at the
Maynard Columbus hospital, with 25 beds. Several months
earlier, Welch ordered diphtheria antitoxin because he had
found that the supplies in the hospital had expired. Howev-
er, the serum was not delivered before the harbour closed
due to winter and he was unable to re-order the serum
before spring [2, 7].

In December 1924, Welch treated several children diag-
nosed with tonsillitis, initially not considering diphtheria.
Specifically, knowing that diphtheria was extremely conta-
gious, he expected to see more symptoms in family mem-
bers or in other cases in the city, rather than several isolat-
ed cases. Over the next few weeks, the number of tonsillitis
cases increased, with four children dying. Although Welch
could not perform an autopsy on them, he became very
concerned that it was, in fact, diphtheria.

By mid-January 1925, Welch had officially diagnosed the
first diphtheria case in a three-year-old boy, who died two
weeks after developing symptoms. The next day, when a
similar clinical image appeared in a seven-year-old girl,
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Aa NoHOBO nopy4un cepym npe nponeha [2, 7].

Y neuembpy 1924. rognHe, Bend je neuno Hekonuko geue
noA AvjarHO30M TOH3UNUTUCA, UHULMjarTHO He cMaTpajyhu
Ja ce pagun o gudtepuju. Haume, 3Hajyhm ga je gudre-
puja eKCTPEMHO KOHTarno3Ha, O4eKMBao je Aa Buau BuLle
CMMTOMA KO 4SflaHOBa MOPOAMLE WNKN KOp, OpYrux crny-
YajeBa y rpagy, yMecTO HEKOIMKO U30N0BaHMX CcriyvajeBa.
TokOoM HEKOMNMUKO Hape4HUX Heaerba je AoLWwno Ao nopacTa
Opoja obonenux o TOH3UNUTMCA, MPU YEeMy je YETBOPO
Jeue ymprio. Mlako Beny Huje morao ga vusBpLuu ayTorcu-
jy Hag wMMa, nocTtao je BeoMa 3abpuHYT ga ce 3anpaeo
pagv o nojasu audrepuje.

[o cpeanHe janyapa 1925. roguHe Benu je 3BaHWYHO au-
jarHocTMKOBao MpBU cny4yaj AudTepuje Ko TPoroauLlHber
Aevaka, Koju je yMpo HakoH ABe Hederbe of noyeTka 6o-
nectn. Cnegeher gaHa, kaga ce CnvyHa KnuHUYKa cnvka
nojaeuna v Kog cegmoroauwikbe aesojuvue, Bend je no-
Kywao Aa agMUHWUCTPMUpa M3BECHY KOMUYUHY aHTuamd-
TEePUYHOr cepyma MCTEKIOor poka ca Hagom da he moxaa
uMatu edoekat, anu je AeBojuvua ympria HeKosiMKo caTtu
kacHuje. CxBaTtajyhu ga je enugemuja Ha npary, ucte Be-
Yepu Benu ce obpaha rpagoHaventuky Llopyy MejHapay
(George Maynard) na ce cactaHe rpagcko Behe, koje je
ogmax MMNneMeHTMpano KapaHTuH. HapegHor gaHa, 22.
janyapa 1925. roguHe, Beny je nocnao pagmo Tenerpam
cBum Behum rpagosmma y Arbacum obaselutaBajyhu nx o
pu3nky o AndTepuje nNo jaBHO 34paBrbe, a Takohe je no-
crnao u Tenerpam AMepuYKoj 34paBCcTBEHO] crnyxbu y Ba-
wuHrtony (U.S. Public Health Service, Washington, D.C)
mMornehu ux 3a nomoh:

~=Enngemunja audtepuje je rotoBo HeusdbexxHa CTOI lMo-
TpebHa MU je XMTHa JocTaBa jeqHOr MWMMOHA jeauHMua
andTepuyHor aHTutokcuHa CTOI MowTa je jegmHn obnuk
TpaHcnopta CTOIN Beh cam annukoBao 3a aHTUTOKCUH
KoMecapy 3gpasrba 3agyXeHoMm 3a oBe Teputopuje CTOIN
(Commissioner of Health of the Territories) NocToju oko
3000 6ennx HaTUBHNX CTaHOBHMKa y obnacTu”.

YnpKoC kapaHTUHY, A0 Kpaja jaHyapa je 6uno npeko 20 no-
TBphHEeHnx cnydajeBa gudptepuje n HajMame jow 50 oco-
6a nopg puankoM. be3 aHTMTOKCMHA o4ekmBano ce ga 6u
Yy OKOMHUM pervoHnma, y kojuma je xwseno oko 10.000
CTa@HOBHMKa, cTona MoptanuTteta 6una 6nmsy 100%. Pa-
HuWje naHaemuje nHpnyeHue, TakossaHor LLnaHckor rpu-
na (Spanish flu), koje cy norogune oBo nogpyyje 1918. n
1919. roanHe poBene cy 40 CMPTHOr ncxoga koa oko 50%
HaTvBHe nonynauuvje rpaga Hoyma n 8% HatuBHe nmony-
nauuje y Amsacuu. Buwe og 1000 rmsyam je ympno Ha ce-
Beposanagy Arbacke n oko 2000 y uenoj gpxasu. BehuHa
YMprvx je npunagana HaTMBHOM CTAHOBHMLUTBY Arbacke,

Welch tried to administer a certain amount of the expired
anti-diphtheria serum, hoping it might have an effect, but
the girl died a few hours later. Realizing that an outbreak
was at his gate, that same evening, Welch contacted May-
or George Maynard to assemble the City Council, which
immediately implemented a quarantine. On the following
day, 22 January 1925, Welch sent a radio telegram to all
major cities in Alaska, informing them of the risk of diphthe-
ria to public health, and sent a telegram to the US Health
Service in Washington D.C., begging them for help:

“An epidemic of diphtheria is almost inevitable here STOP
| am in urgent need of one million units of diphtheria anti-
toxin STOP Mail is only form of transportation STOP | have
made application to Commissioner of Health of the Territo-
ries for antitoxin already STOP There are about 3000 white
natives in the district.”

Despite the quarantine, there were more than 20 con-
firmed diphtheria cases and at least 50 others at risk by
the end of January. Without the antitoxin, the rate of mor-
tality was expected to be close to 100% in the surrounding
regions, where about 10,000 inhabitants lived. The prior
influenza pandemic of the so-called Spanish flu that had
hit this area in 1918 and 1919 resulted in a fatal outcome
in about 50% of the native population of the city of Nome
and 8% of the native population of Alaska. More than 1000
people died in north-western Alaska and about 2000 in the
entire state. The majority of the deaths occurred among
the native Alaskan population, which had no resistance to
this disease [1, 7].

At a meeting of the Health Committee, Hammon Consoli-
dated Gold Fields Manager Mark Summers proposed that
the serum be delivered using the route used by dog sleds,
and that two fast dog sled teams should be used for the
task. One team was to set out from the town of Nenana,
the other was to depart from Nome, with the aim of meeting
in Nulato (Figure 1).
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KOjU HUCY MManu OTNOPHOCT Npema oBoM oborbewy [1, 7].

Ha cacrtanky ogbopa 3a 3apaBrbe, ynpaBHMK KOMNaHuje
Hammon Consolidated Gold Fields, Mapk Camepc (Mark
Summers) je npeanoxuo ga ce cepym goctasu kopuctehm
nyT KOjUM Cy Ce KpeTane caoHuue ca ncehom 3anperom u
TO Aa ce kopucTe gBa 6p3a Tuma. JegaH 6u Tpebano aa
KpeHe u3 mecta HenaHa (Nenana), a gpyrm n3 Hoyma, ca
uureem fa ce cpetHy y mecty Hynato (Nulato) (cnvka 1).
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Cnuka 1. Tpka munocpha

U3Bop: Wikipedia, “1925 serum run to Nome”
https://en.wikipedia.org/wiki/1925_serum_run_to_Nome

3a nytoBawe og Hynata go Hoyma nog HopmanHum ycno-
BMMa notpebHo je oko 30 gaHa, Maga je pekopn W3HO-
cno geseT fdaHa. Bend je cmaTtpao ga he cepym Tpajatu
camo LecT AaHa nog 6pytanHum ycnosuma nyta. Came-
poB 3anocneHn pagHuk, HopeexaHuH JleoHapg Ceanana
(Leonhard Seppala), n3abpaH je 3a 630 murba (1014 km)
ayradak nyt og Hoyma po Hynata v Hasag. OH je paHuje
Ha Tpkama ycrneo Aa nyT og Hoyma go Hynarta npehe 3a
pekopaHMX YeTUpM AaHa, 0CBajao je TpKe caoHuua ca cu-
Bupckum xackujuma 1 61o je No3HaT No CBOjUM aTNETCKUM
crnocobHocTuMa. Hberos Bogehu nac, 4BaHaecToroguLlHsm
Toro, 610 je jegHako MoO3HaT MO CBOjUM KBanuTeTMMa Kao
nMaepckn nac, no CBOjOj MHTENUreHUuju U CrocoBHOCTU
na ocetn onacHocT. ['pagoHavenHuk MejHapa je npeano-
MO Ja ce aHTUTOKCMH J0CTaBu BasdyLlHUM nyTem. Y de-
Opyapy 1924. roguHe M3BELEH je NPBM 3UMCKM aBUO NET
y Arbacum unamehy ®epbarkca (Fairbanks) n Mekrpata
(McGrath) og ctpaHe Kapna Ajencona (Carl Eielson), koju
je neteo noysgaHum De Havilland D H-4 aBnoHom koju je
amepuyKa nowTaHcka cnyxba ucnpobana Ha ocam ekcne-
pumeHTanHux netosa. Hajoyxu net je nsHocmo camo 420
KM, HajTexxn ycnosu cy ounm —23 °C, wTo je 3axTeBarno
nyHo 3umcke ogehe na je aBMoH 6uo rotoBo HenogobaH
3a feT, Te ce OeCUrio M HEKOMNMKO He3rofa Mpu cretamy.

Figure 1. The race of mercy

Source: Wikipedia, "1925 serum run to Nome"
https://en.wikipedia.org/wiki/1925_serum_run_to_Nome

It takes about 30 days to travel from Nulato to Nome un-
der normal conditions, though the record was nine days.
Welch thought the serum would last only six days under
the brutal conditions on the road. Summer’s employee, a
Norwegian by the name of Leonhard Seppala, was chosen
for the 630-mile (1014 km) long road from Nome to Nulato
and back. He had previously managed to cross the road
from Nome to Nulato in a record-breaking four days, had
won sled races with his Siberian huskies and was known
for his athletic abilities. His lead dog, the 12-year-old Togo,
was equally known for his qualities as a lead dog, for his
intelligence and ability to sense danger. Mayor Maynard
suggested that the antitoxin be delivered by air. In Feb-
ruary 1924, the first winter flight in Alaska was performed
between Fairbanks and McGrath, piloted by Carl Eielson,
who flew the reliable De Havilland D H-4 airplane that the
US Postal Service had tested on eight experimental flights.
The longest flight was only 420 km, the worst conditions
were —23°C, which required a lot of winter clothes, so it
was almost impossible to fly, and several landing accidents
occurred. The only planes used in Alaska in 1925 were
the Standard J two-seaters that belonged to the Bennet
Rhodebaugh's Fairbanks Airplane Co. (later Wien Air Alas-
ka). The planes were dismantled during the winter, their
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JeamHn aBnoHu koju cy ce kopuctunu y Arsacum te 1925.
roguHe 6unu cy Standard J gBoceam Koju cy npunaganm
koMmnaHwujn Bennet Rodebaugh's Fairbanks Airplane Co.
(kacHuje Wien Air Alaska). ABMOHM cy Bunn gemoHTupa-
HW TOKOM 3MMe, MManu cy OTBOPEHE KOKNMUTOBE N MOTOpPE
KOju Cy ce xragunu Ha Bogy M koju cy 6unu HenoysgaHu y
xnagHum ycnoeuma. C o63upom ga cy oba nunota 6una
y Opyroj apxaeu, generat Arbacke, [laH CagepneHg (Dan
Sutherland) je nokywao ga nobwje o3Bony Aa aBUOH BO3N
HeunckycHu Poj Oapnur (Roy Darling). Wiako je To 6una no-
TeHuwmjanHo 6pxxa onuuja, 3gpaBcTBeHM ogbop jy je oabmo
N aHOHVMHUM rnacawbem je nzabpao caoHuue ca ncehom
3anperom. Cenana je 6o o6aBeLUTEH UCTO BeYe U ogMax
je 3ano4eo ca npunpemamMa 3a nyT.

Amepuyka cnyxba jaBHor 3gpasrba je nouupana 1,1 mu-
NVOH jeanHuLa cepyMa y bonHuuama gyx 3anagHe obane
Koju je morao ga ce gonpemu o Cujetna (Seattle), a 3a-
TMM fda ce TpaHcnopTyje Ao Arbacke. Anamega (Alameda)
je Tpebano ga Oyae cnegehu 6pof 3a cesep, Koju He 6K
cturao y Cwujetn npe 31. jaHyapa, a 3atum 6u 6uno no-
TpebHo jow wecT Ao cegam gaHa ga cturHe go Cjyapga.
HaHa 26. jaHyapa y Enkopupy (Anchorage), y ©onHuum
Anchorage Railroad Hospital, wwed xvpypruje gp LloH Bu-
CoH (John Beeson), vyBln 3a notpeby 3a cepymom, OT-
kpwo je 300.000 jegmHuua cepyma y 3abopaBrbeHuM 3a-
nuxama. Cepym je CTaBIbeH Yy cTakrneHe Gouuue, 3aTum
3aMOTaH ¥ (bMHaNHO CTaBIbEH Yy METanHW LUUnMHAap Koju
je Texuno oko 9 kr. Ha ocHoBy Hapepnbe rysepHepa CkoTa
BoyHa (Scoft Bone), 3anakoBaH cepyMm je npefaT KOHOYyK-
Tepy ®Ppanky Hajty (Frank Knight), koju je cturao y He-
HaHy 27. jaHyapa. Mlako HeJoBOrbHa KonuymnHa fa ce no-
6ean enmpgemuja, 300.000 jegmHuua cepyma 6u mormno ga
noMorHe Aa ce enuaemuja gosene nof KOHTPONy AOK He
cTurHe Beha nowmrbKa OBOr AparoLeHor neka.

[ok je npBa nowmnreka cepyma nytosana y HeHaHy, ryesep-
Hep BoyH je gao cmHanHo ogobpere 3a TpKy naca, anu
je ogpeavo Epsapana Beunepa (Edward Wetzler), nicnek-
TOpa aMepuyke noLiTe, Aa opraHuayje TpKy ca Hajborbmum
FOHMYMMa ¥ NcrMa Ay yHyTpawhocTn Arbacke. Tpebano
je Aa TMmMoBM NyTYjy 1 Aawy 1M HOhy OOK He npeaajy naket
Cenanu y Hynaty. BehuHa roHnya cy npvnaganu nssop-
HUM AtabackaHuma (Athabaskans).

MpBn mawep y Tpum je 6uo ,Adueren bun” WeHoH (“Wild
Bill” Shannon), koju je pobuo gparoueHn naket of 9 Kr Ha
XenesHU4koj ctaHuum y HeHaHn 27. jaHyapa y 9 vacosa
yBeye. Ynpkoc temnepatypu og —46 °C, LLleHoH je ogmax
KpeHyo ca cBojuM TUMOM of, 11 HEeUCKyCHUX naca, Koje je
npeasoauvo bneku (Blackie). Temnepatypa je noyena ga
naga v Tum je 6uo npumopaH a nae xnagHujom ctasom no
3aneheHoj peuw, jep je ctasa buna yHUWTEHA of CTpaHe

cockpits were open and their engines had water cooling
and were unreliable in cold weather. As both pilots were in
another country, the Alaska delegate Dan Sutherland tried
to get permission to have the inexperienced Roy Darling fly
the plane. Although it was a potentially faster option, the
Health Committee rejected it and chose the dog sled by
an anonymous vote. Seppala was informed on the same
night, and he immediately began preparations for the jour-
ney.

The US Health Service located 1.1 million units of serum
in hospitals along the West Coast that could be shipped
to Seattle and then transported to Alaska. Alameda was
supposed to be the next ship bound North, which would
not have arrived in Seattle before 31 January, after which
it would take another six to seven days to get to Seward.
On 26 January at Anchorage Railroad Hopital, the Head
of Surgery Dr. John Beeson, upon hearing about the need
for serum, discovered 300,000 units of serum in a forgot-
ten storage. The serum was packed in glass vials, then
wrapped and finally placed in a metal cylinder weighing
approximately 9 kg. On the orders of Governor Scott
Bone, the packed serum was delivered to conductor Frank
Knight, who arrived in Nenana on 27 January. Although
insufficient to beat the epidemic, 300,000 units of serum
could help contain the outbreak until a larger shipment of
this precious drug arrived.

As the first shipment of serum travelled to Nenana, Gov-
ernor Bone gave his final approval for the dog relay, but
ordered Edward Wetzler, an American postal inspector, to
organize the relay with the best mushers and dogs along
the interior of Alaskan territory. The teams were to travel
day and night until they handed over the package to Sep-
pala in Nulato. The majority of the mushers were native
Athabaskans.

The first musher in the relay was “Wild Bill” Shannon, who
received the invaluable 9 kilogram package at a railway
station in Nenana on 27 January at 9 in the evening. De-
spite the temperature of -46°C, Shannon immediately set
off with his team of 11 inexperienced dogs led by Blackie.
The temperature began to drop, and the team was forced
to take a colder path on the frozen river, as the trail had
been ravaged by horses. Despite running next to the sled
to warm up, Shannon developed hypothermia. He arrived
in Minto at 3 in the morning, with parts of his face black
with frostbite. The temperature was —52 °C. After heating
the serum by the fire and a few hours' rest, Shannon left
three dogs behind and continued with the remaining eight.
These three dogs died shortly after Shannon came back
for them.
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KOHa. YMpKOC TOME LUTO je TpYao nopen caHku Aa 6u ce
3arpejao, LLleHoH je pa3suo xmunotepmujy. Cturao je y MuH-
To y 3 yaca yjyTpy, ca Aenosuma nviua Koju cy 6unm upHm
360r npomp3nuHa. Temnepartypa je 6una -52 °C. HakoH
3arpeBaka cepyma nopep BaTpe M ogmopa o4 HEKOMNUKO
catu, LLleHoH je ocTaBMo Tpu nca u HacTaBuo ca npeocTa-
nunx ocam. OBa Tpu nca cy ympria yop3o HakoH wTo ce Le-
HOH BPaTUO MO HMX.

Mona-AtabackaH, Egrap Kanang (Edgar Kalland) je ctu-
rao y MuHTOo HOh paHuje n nocnart je Hasag y TonoBaHy
(Tolovana), nytyjyhu 110 km gaH npe Tpke. LLleHoH 1 heros
TMM Cy CTUIMK Y nowlem cTawy Yy 11 yacoBa npe nogHe
n npeganu cy cepyMm. HakoH 3arpeBana cepyma, KanaHg
je HacTtaBMo TpKy Kpo3 Lymy. TemnepaTypa je nopacna
Ha —49 °C. Unak, kaga je y 4 cata nocne nogHe cturao y
MeHnnun XoT Cnpunrc (Manley Hot Springs) mopanu cy ga
npenujy Boay npeko Kananposux pyky Aa v nx oasojunm
0f py4mua caHku.

Huje 6uno gujarHocTvkoBaHMX criyyajeBa audptepuje 28.
jaHyapa, mefytum 29. jaHyapa gujarHOCTUKOBaHa Ccy ABa
HoBa cnyyaja. Mlako je kapaHTWH nowToBaH, HegocTaTak
OMjarHOCTUYKMX anarta U 3apasHOCT COja YMHUIK CY Ka-
paHTUH HeedekTuBHMM. Kpunsa je noctana ygaapHa BeCT y
HOBUWHaMma, ykibydyjyhu Can PpaHuuncko (San Francisco),
Knuenenpg (Cleveland), BawwuHrton (Washington D.C.) v
Hoyjopk (New York), a BECT O Kpu3u LuMpunia ce nyTem pa-
OMO NpujemMHMKa Koju cy ynpaBo nocTajanu yobudajeHu.

MeTtn cmpTHu cnyyaj ce goroamo 30. jaHyapa, a 6poj cny-
YyajeBa je nopactao Ha 27. MejHapg n Cagepneng cy ob-
HOBWIM CBOjy KaMnaky 3a aBuO FEeT, anu je nnaH oabdayeH
of, cTpaHe ryBepHepa boyHa. BoyH je oanyuno ga ybpsa
TPKY 1 ogobpuo je gogaTtHe roHnye 3a CenanvH geo nyTa,
Kako 6u morno ga ce nytyje 6e3 ogMopa. Cenana je u
paroe 6ro ogpeheH aa nokpuje HajonacHwjy geoHuuy, anv
Huje Buno TenedoHa HUTKM Tenerpada Kpo3 mana cena
Kpo3 koje je nponasuo Cenana ca CBOjUM TUMOM KOju je
npegsoamo nac Toro, ga 6y My ce caonwTuio ga caveka
y WakTtynuky (Shaktoolik). NMnaH ce ocnawao Ha Bo3ada
ca ceBepa koju je Tpebano ga cturHe Cenany Ha nyTy.
Camepc je opraHuM3oBao roHM4e 3a nocregwy AEOHULY,
ykiby4yjyhun n Cenanudor konery, 'yHapa Kacena (Gunnar
Kaasen), uunju je nuaepcku nac 6uo banTo.

MpBor cebpyapa 6poj crnyyajeBa audrepuje je nopacrao
Ha 28. CepyM koju je cTu3ao je 6mo gosorbaH 3a 30 ocoba.
KaceH je cturao y Hoym 2. coebpyapa y 5:30 yjyTpy (Tabe-
na 1). HujegHa amnyna Huje buna cnomrbeHa, aHTUTOKCYH
je oaMp3HyT 1 Buo je cnpeMaH Ao nogHesa. 3ajeaHo, Tu-
mMoBu cy nokpunu 1085 km (674 muree) 3a 127,5 catu, WwTo
ce cMaTpasno CBETCKMM PEKOPAOM CNpOBeAEeHMM Y YCro-

Half-Athabaskan, Edgar Kalland arrived in Minto the night
before and was sent back to Tolovana, traveling 110 km
the day before the run. Shannon and his team arrived in
bad shape at 11 a.m. and handed over the serum. After
warming the serum, Kalland continued the race through a
forest. The temperature rose to =49 °C. However, when he
arrived at Manley Hot Springs at 4 p.m., they had to pour
water over Kalland’s hands to separate them from the sled
handle bar.

There were no cases of diphtheria diagnosed on 28 Janu-
ary, however, on the 29th, two new cases were diagnosed.
Although quarantine was observed, the lack of diagnostic
tools and strain's contagiousness made quarantine inef-
fective. The crisis had become the head news in the news-
papers, including in San Francisco, Cleveland, Washing-
ton D.C. and New York, and the news of the crisis spread
through radio receivers that had just recently become com-
mon.

The fifth death occurred on 30 January, with the case count
rising to 27. Maynard and Sunderland relaunched their
flight campaign, but the plan was rejected by Governor
Bone. Bone decided to speed up the relay and approved
additional mushers for Seppala’s leg of the relay, so that
travel without rest would be possible. Seppala was still to
cover the most dangerous section, but there was no phone
or telegraph through the small villages that Seppala was
passing through with his team, led by his dog Togo, so that
he could be told to wait in Shaktoolik. The plan relied on a
musher from the North who was supposed to catch up to
Seppala along the way. Summers organised the mushers
for the last section, including Seppala’s colleague, Gunnar
Kaasen, whose lead dog was Balto.

On 1 February, the number of diphtheria cases rose to 28.
The serum that was coming in was enough to treat 30 peo-
ple. Kaasen arrived in Nome on 2 February, at 5:30 a.m.
(Table 1). No vials were broken, the antitoxin was thawed
and ready by noon. Together, the teams covered 1085 km
(674 miles) in 127.5 hours, which was considered a world
record achieved in extremely low temperatures, blizzards
and gale winds. Many of the dogs died during the journey
[1,7,8]
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BMMa eKCTPEMO HUCKWUX Temnepatypa, CHexHe mehase u
onyjHux BeTpoBa. Benuvkn 6poj naca je ympo Tokom nyTta
[1,7,8]

Ta6ena 1. Tpka munocpha

[eoHuue nyta

Section

PacTtojarme murse (km)

Table 1. The race of mercy

FoHunum (Mawepwm)

1/27-1/28 Nenana — Tolovana

1/28 Tolovana — Manley Hot Springs
1/28 Manley Hot Springs — Fish Lake
1/28-1/29 Fish Lake — Tanana

1/29 Tanana — Kallands

1/29 Kallands — Nine Mile Cabin
1/29 Nine Mile Cabin — Kokrines
1/29 Kokrines — Ruby

1/29 Ruby — Whiskey Creek
1/29-1/30 Whiskey Creek — Galena
1/30 Galena — Bishop Mountain
1/30 Bishop Mountain — Nulato
1/30 Nulato — Kaltag
1/30-1/31 Kaltag — Old Woman Shelter
1/31 Old Woman Shelter — Unalakleet
1/31 Unalakleet — Shaktoolik
1/31-2/1 Shaktoolik — Golovin

2/1 Golovin — Bluff

2/1-2/2 Bluff — Nome

l'ynap KaceH n Heroe TMM cy nocranu craBHW U ULLNKU Cy
Ha TypHejy ayx 3anagHe obane CA[Ll og debpyapa 1925.
0o debpyapa 1926. roamHe, Yak cy v rymMunun y Tpuae-
CETOMUHYTHOM punMy nog HasueoMm ,bonToBa Tpka 3a
Hoym”. Y LleHTpan napky y Hbyjopky je oTkpuBeHa bantoBa
ctarya. MehyTtum, BonTto u gpyru ncu cy BpeMeHoM nocra-
N Jeo npencrtasa M XKMBENU Cy y NOLWNM YyCIioBMMa CBe
OOK nx Huje cnacuo Llopy Knmbn (George Kimble) xoju je
OpraHvM3oBao Kamnawy cakynrbaka HOBLA Y KOjoj Cy y4e-
cTBoBana geua us Knuenenga, Oxajo. Mapta 1927. rogu-
He ncu cy y3 gobpogownuuy CTUMMM KOHAYHO Y HsUXOBO
TpajHOo yToumwTe y Knuenenackv 3oonowkn BpT. Kaga je
umao 14 rogmHa, 36or ctapoctu Hag bontom je 14. mapTta
1933. roanHe m3BplueHa eyTaHasnja. OH je npesepBupaH
n nsnoxeH y KnueneHackom my3ejy npupogHe uctopuje
(Cleveland Museum of Natural History). YnpKkoc naxHbWu koja
je buna ycmepeHa Ha KaceHa n BonTta, gaHac MHoru matue-
pv cmatpajy aa cy Cenana v weroB nac Toro 6unu npasu
Xepoju oBe TPKe, jep Cy NOKPUNN Hajay>Xy N HajTeXY AeOHM-
uy nyta. Toro je eytaHasoBaH 5. geuembpa 1929. roguHe.
HakoH weroBe cmpTu, Toro je npesepBupaH 1 U3MOXEH Y
cTakneHom kosyery y iantapoa myasejy y Bacunun, Arbacka
(Iditarod museum, Wasilla, Alaska). Hujeaan gpyrvn mawuep,
HUTW HEroB NMac HUCY 3a8o0bunu NcTn cteneH naxwe. Me-
anjn cy BehmHoM urHopucanu AtabackaHe mallepe, Koju
cy nokpwnu ase TpehmHe geoHuue oo Hoyma [7, 8, 9].

Distance in miles (km)

Driver (musher)

52 (84) William Shannon
31 (50) Edgar Kallands
28 (45) Dan Green

26 (42) Johnny Folger
34 (55) Sam Joseph
24 (39) Titus Nikolai
30 (48) Dave Corning
30 (48) Harry Pitka

28 (45) Bill McCarty
24 (39) Edgar Nollner
18 (29) George Nollner
30 (48) Charlie Evans
36 (58) Tommy Patson
40 (64) Jack Nicolai

34 (55) Victor Anagick
40 (64) Myles Gonangnan/Henry Ivanoff
91 (146) Leonhard Seppala
25 (40) Charlie Olson
53 (85) Gunnar Kaasen

Gunnar Kasen and his team became famous and toured
along the West Coast of the United States from February
1925 to February 1926, even starring in a 30-minute film
called “Balto’s Race to Nome”. Balto’s statue was revealed
in Central Park in New York. However, Balto and the other
dogs eventually became part of a side-show and lived in
poor conditions until they were rescued by George Kimble
who organized a fund-raising campaign involving children
from Cleveland, Ohio. In March 1927 the dogs arrived, with
a warm welcome, to their final sanctuary in the Cleveland
Zoo. When he was 14 years old, Balto was euthanised, in
March 1933. He was preserved by a taxidermist and dis-
played in the Cleveland Museum of Natural History. De-
spite the attention given to Kaasen and Balto, many mush-
ers today feel that it was Seppala and his dog Togo who
were the real heroes of this relay run, as they had covered
the longest and hardest leg of the journey. Togo was eu-
thanised on 5 December 1929. After his death, Togo was
mounted and displayed in a glass case at the Iditarod Mu-
seum in Wasilla, Alaska. No other musher or his dog ever
received the same degree of attention. The media mostly
ignored the Athabaskan mushers, who had covered two-
thirds of the trail to Nome [7, 8, 9].
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3akrby4ak

KoopauHucaHa xvTHa ncnopyka aHtuaugTepuyHor cepy-
Ma, 3axBarbyjyhu TpumM caHkama y Kojoj Ccy y4ecTBoBanu
arbackv ManamyTv 1 CUBMPCKM XacKuju 1 HUXOBU FTOHWUYK
Y HajTeXnm BPEMEHCKVMM YCIoBMMA y LUuIby crallaBana
XXMBOTa, OCTaBuna je Benuko Hacriehe y aHanuma Bakuu-
Hororuvje u jaBHor 3gpasrba. OBa Tpka naca Koju Cy ByKnu
CaoHMLEe N HOCUNK AparoueHn cepym npegcrasriba AUHa-
MUWYHY UNyCTpaumjy AONPMHOCA HEXyMaHe BPCTe MacOBHO)
UMYHU3aUmju y uctopuju BakumnHornoruje. Benuvkm 6poj naca
j€ YMpO TOKOM OBe TpKe, a roHu4n cy 3agobunm o3oursHe
NpoMp3nunHe ycred BeoMa HUCKUX TemnepaTypa. He Tpe-
6a 3abopaBuTy 3Ha4aj CBake jeAMHKe Ha Halloj nnaHeTu
(kako 4yoBeka, Tako WM XMBOTUHE) Y UCTOPUJCKOM NaHLy
OfncTaHKa M TeXHe Ka yHanpehewy XMBOTa CBaKor Xu-
Bor 6uha, y3 NICTOBpeMEeHO HacTojake Aa Ce He HaLUKOAM
apyrom xvBoMm 6uhy. OBaj jeaMHCTBEH NpyMep capagre
n3meny rbyacke v XMBOTUHCKE BPCTE HarnallaBa 3Havaj
IbyACKO-KUBOTUHCKE BE3€ Y MHUUMjaTVBW jedHOr 3apaBrba
(eHrn. one health approach).
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Conclusion

A coordinated emergency delivery of this serum, thanks to
the sled relay accomplished by Alaskan malamutes and
Siberian huskies and their mushers in extreme weather
conditions in order to save lives, left a great legacy in the
history of vaccinology and public health. This race, where
the dogs pulled the sleds carrying the precious serum
represents a dynamic illustration of the contribution of a
non-human species to mass immunization in the history of
vaccinology. Many dogs died during this relay, while their
mushers suffered severe frostbite due to extremely low
temperatures. Every single individual on our planet (both
human and animal) plays a part, the significance of which
should not be forgotten, in the historical chain of survival
and not giving up the goal of improving the life of every
living creature, while at the same time trying not to harm
another living being. This unique example of cooperation
between human and animal species emphasizes the im-
portance of a human-animal relationship in the one health
approach initiative.
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