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.Bince a review of the literature indicates that there are only
a few reporte available on the micro-organisms in the intestinal tracts.
of newborn premature infants, further investigations in this field are
warranteds In this study, an attempt was made to determine the iime
of appearance of intestinal flora in newborn premature infants,

- Fecal specimens wers obtained ly rectal swabs. The scheduled
times for the mnecw.ma of :pceimns vm beween aix and twelve
hma after birt.h, twelve hours later, and daily tharanfter.

The specimens were streaked onto media which were cultured under
aercbic and anaercbie conditions for the isolation of intestinal path-
ogens and normal fecal flora. Differential sedia were innoculated for
the separation of gram positive organiamms from the gram negative group.
A1l argms.sm isolated ﬁm identified by eclonial Mctox‘iatica,
their appearance on stained smears and bioetmiaal tegts. The identi-
fications followed Bergey's Fanual of Determinative Bacterlology.

 In order te obtain & relatively complete analysis in this 'pim-
ticular phase of intestinal bactericlogy, the ime of appearance of
fecal flora can be related to infanta’ wig};ta, A peried of fasting,
feedings of different fomula@, and the administration of antibiotics.

QOver 50 per cent of tha first specimens cultured were negative
for bacterial growth. But in twenty-four hours, the percentage of
positive cultures was Just over ninety. Infants weighing between
four pounds and four pounds and eight cunces exhibited sterile in-
testinel tracts looger than infants in other welght ranges. Infants
fasted for twenty four hours also exhibited sterile intestinal tracts



lmxggw than those fasted only twelve hours. Antidiotles seem to
‘have an inhibitorj effect on the appearance of some organisms even
if they are 'cmnpomnis of the normal fecal flora. |
Eighi geners were isolated a sufficient number of times to

be considered members of mormal flora (appomw in 25¢ of the
stools examined being used as & normal), Yeasts, particularly of
the germs Monllia, were isolated frequently. And peeudomonas and
proteus, both of Mhit;h are supposedly uncommon to fecal flera,
were isclated frequently emcugh to be considered normal members
of the fecal flora.

_ These established findings should be valuable in the developw
.ment of intestins) bacteriology of newborn premature infants, |
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CHAPTER 1
INTRODUCTION

utuw o: the intestinal flora of infants born at term
was begun almost a century ago. &eeggmh ia this field is abundant, |
therefore, it is impossible to discuss every investigatora work
since that time for there is much repetitisn and only a few major
findingss A fow of the well uﬁahlishﬁd, progressive ptudies will
be discussed, _
) . The amw of microworganisms in the intestinal tract of |
new-born infante, often within ten hours after birth and even dbe~
fore feeding, was cbserved by Breslau (1866) and was confirmed by
Billroth (187L) and Wothnagel (1881).
Escherich (1885) demonstrated that micro-organisms could be
growma culturally from feeal pamples obtained as early as four hours
after birth, even though they were not demonstrable microscopicslly
from thwq same gamples, The first organisms encountered, he called
’tatmdemoaci and kettencocels He atat,‘eﬁ that while the intestinal

flora of the first day is wsually simple, in & fow days it becomes
increasingly conplex, The !,fragalar flora, composed of Escherichia
told, lerotacter serogeneg, Bacillus subtilis, ‘am& yeasts, disap-
‘pesred on or about the fourth day (when the yellow mucoidwacid
stool replaced the &ark, tarry meconium) and was subsequently re-
placed by a flora, predominmgly eemoséd of slender granulare

staining, gram positive, non-sporulating bacilli, fe stated that

the gram negative orgdnisms Escherichia coll and Asrobacter aero-



genes were otligate members of the milk stool, with the following
forms as facultative intestinal bacterias yellow liquefying bacilli,

yellmiamme microcoect {Streptococeus coli brevis) Kicrococcus
ovalis, white 1iquefying ataﬁtwlowoei, red yeast, white yeast

{ Tgmla—l’#steur) » capsulated yeast, and ¥onilia candida, When cul~
tures on agar pla‘&ea wore wade fm milk stools, only Egcherichia

cell and Aerobacter aserogenes were present and gram pmitiw

‘bacteria rarely appaamd. |

Schaids (1892) atterpted to explain the infrequency of gras
positive bacilli by innoculating stocls onto acid, alkaline, and
fatty media. He concluded that despite the staining differences,
W gram positive and gram negative bacilli were growth forms of
the aamé apeeics; Blenstock {188k) 1&@1&@6& gram positive baoilll
anaerobically from fecal specimens, ‘

Tissler (1899} reported the :lamtim from infants feces ot
the amrobic Bacillus bifs.dua communis, & gram positive branche

ing bacillus. Wore {1900) dismmmd Pacillus seidophilue from

the same source.

- Logan (1913) upheld Tiseier's dats that fecal flora was depenw
dent upon d_iat. rather than age, logan's fmvoatigatianu‘ot bottle~
fed infants indicated that lLactobacillus acidophilus was most com- |

monly present when infanis received bottle feedings. Lactose ferw
-‘mntara and variable coccal forme were more ﬁravalenf. in .thin
bottle-fed group than in the infants on breast~fed milk alens.
Tissier contended that Clostridium perfringens is a normal
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constituent of fecal flora of bottle and breast-fed infants, but
Logan isohtaé the organism only three times from the same source.
Hymanson and Herts {1917) found micworganim in nine of thirty-nine
n:peeimans of meconium aollactsd‘by rect#}. ‘mb' shortly after birth.
Burragé (1927) ntepartsd the cultivation on solld media of bacteria from
thh"ty»eight of one hundred first passage specimens of Mccniﬁm, the
_ Mrét. of which wag collected at delivery and contained mnar bacteria,

Epstein and Jelnik (1932) were the first investigstors to re-
port micro-organisus in the intestinal tracts of a significant number
of new~born premature infants. However, thelr study was restricted
t's one brganim, lactobacilius bifidus, In thelr group of infante

{thirty-five per cént of which were premature) fifty per cent retained |
the lactnbacini when changed from breast milk f!;,o expressive human
nilk, In the other half of the group, {exactly fifty per é.ent of which
were premature), & gram negative organism of the ccli-asrogenes group
supplanted it in three to seven days. |

A Gerstley, et al, (1939) further supplemented Tissier's and
chan'i assumptions of the mm::e of the diet in the appearance

of intestingl flora, Their experiments confirmed the work of Brown
and Bosworth (1922) and Upton (1529); namely, that it takes approxi-
mately two weeks after cow's milk feedings fmvc been discontinued and
breast milk given exclusively for the intestinal environment to return
again to a state favoring the gram positive flora. A marked difference
appeared in the flora within twenty-four hours after the infants were
changed frem breast feedings to artificial feedings,



Hall and O'Toole (193k) reported that ninety~-four per cent of

the first sﬁaeimana passed by infants fail to ehow bacteria microscopic-
ally, but alsc stated that organisms were present in six per cent of

the specimens passed by infants twelve hours old. They demonstrated
aerobic bacteris by culture metheds in about thirty-eight per cent of
the fecal specimsns papsod by the isfants during the first five hours

- after birthj and that the percentage of specimens containing bacteria
rose rapidly to one hundred during the first twenty-four hours of life,

The predominating organiesms were white micrococci and Escherichia ecoli,
while étreptowcci'md» gportulating b#cim Were rare.

The same investigators (1935) reported a study of sixty-three
specimens of meconium and feces secured from ten new-born infants
during the first ten days of life. Seven passed sterile specimens
the first day but micro-organisms were present $n specimens from all
the infants by the second day,

Snyder (1936) published a study of organisms appearing in
meconium from nixty-fpur infants four hours afier dellvery. Eesults
were checked with skin cultures obtained at the same time, There ap=
peared to be no correlation of the organisms lsolated from the two
sources.

Sryder (1939) examined the feces of twenty-two infanis between
two weeks and one year of age., His results showed that while many
specieg of bacteria were iszolated, only & few were present encugh
times to be congidered as possible members of the normal fecal flora,
even with twenty~five per gent of the stocls examined selectsd the



lowest figure for normal, Davidson (1926) said that the morral in-
testinal flora is composed of only s half dozen species, but failed
‘to give the species in the order of their appearsnce. Snyder's work
: :mppcrted Davidson's ntatem% but in his swdy, the following
apecieu oecurred i more than mmyuﬁve par cent of the stools ex
aminedt FEascherichia eo11~93¢3%, Streptococcus faecalis-?B.S%,
Clostridiom welchi-68,78, Clostridiim teritiumeSl,6%, Bacteriodies,

group I-uL7%, Aerobacter aerogenes-LhLg, Etfaptwoceua mitis~29.7%,

Meerococcus epidermis-26,4%, and Lactobacillus bifidus-2l.Lf. He
alse found that breast milk inhibits the growth of eporulating

anaerobes, enly four strains of such organisms being recovered from
the feces of the breast~fed group, He cited staphylococcl to be
more prevalent during the early breast~fed period and supplemented
ﬁmaafa—fed periods than in later months. |
These findings m be compared with those of Duncan and Walker |
{194L2) who dnémm a high incidence of Staphyloceccus aureus in

the milk of mrss.ng pothers and iz the throats and imatims of
their infants, , ,
~ Hoss (1950) studied feces of infants microscopicelly, affime
ing levi's (1941) work that bresst-fed infants have an advantage over
artifically-fed in their resistance to various infections. Breaste
fed infants produced fecal samples showing alﬁaaﬁ 100 per cent of the
gram positive Lactobacillus bifidus on fecal filns, Thoss of artie

fically-fed infants exhibited no predominant organisms but about 30
per cent of the bacteria seen were 'gm positive.



§here is evidence, then, that the intestinal tracts of newborn
infants may contain bacteria as soon as four hours after birth, and
that the appearance of this fecal flora is dependent‘ﬁpon diet

rather than age« Légtobacillps acidophilus appears to be the most

common organism found in the intestinal tracte of bottle~fed infants,

and Lactobacillus bifidus forms the largest'percentage of the
- organisms so found in breast-fed infants, On the third or fourth day,
gram negative bacteria began supplementing the lactobacilli, with

@scherichia coli and Aerobacter aerogenes being the most common organ-

isme in this group. Although there are other forms of facultative in-
testinal bacteria, it is generally accepted that normally the fecal
flora is composed of a half dozen species. ‘

This study was made to investfggte'the approximate time of ap-
pearahcé of micro~organisﬁs other than lactobacilli in the intestinal
tracts of new—born, premature infants. Lactobacilli have received
mch attention from previous investigators and the special effort re-

quired for their cultivation seemed unjustified in this study.



CHAPTER II
 METHODS AND MATERIALS

Fecal specimens were obtained by use ef rectal swabs which
 were prepared by fitting & short plece of glass tubing with fire~ -

- polished ends over a cotton applicator stick, This was placed in &
test tube, which was then plugged with & cotion ball and sterilised
in the autoclave at fifteen pounds pressure for forty-five minutes.
When specimens were desired, the anal reglen of the infant was
cleansed with phisoders, and ﬂx‘&;‘ghsq tube inserted inte the rectum
Just ;saut the anal sphincter. The swab was then run into the rectum,
withdrewn, and replaced in the sterile ‘test tube,

A1l of the specimens were eultured within an hour after eole
lection, Salmonells and Shigella medium was streaked to determine if
these pathogens S:ight appeay early in the life of premature mfanta;
Desoxycholate agar was used for the isolation of other grem mgaﬁivo
organisms, An enrichment broth (Brain Heart Infusion) was innoculated
and later was subcultured onto Eosin ﬁothylm Elue ager and Sodium
Aside agar for the separation of the gram negative cargmiml from the
gram positive groups. A Thioglycollate i:reth was innoculated for
anaerobie organisms and facultative anerobes. Growth from this
medium was then subcultured onto Eosin Msthylene Elue agar and Sodium
Aaide ager and placed under alkaline pyrogallol conditions for
amrob:?!.osia.‘ A Sabouraud's agar slant was streaked for yeasts and fungi.

The media innoculated from the original specimens for the isola-
tion of gram megative pathogens were satisfactorily demenstrated. No



mlmomm or shigella were found in the study., The non-lactose fere
menting as well as the‘ lactose fermenting organisms were successfully
cultured on the Mamﬁolatu agar when preeent. ‘ |

The roatims .far iwl&ting organiama from thw Eosin and Sodium |
Azide agar platea grown mrobieally and ammbiully weru Mentieal«
in m:%amos where Eacherichia eoli eeuld no’s be diatiuguishod from

| AAerebaqter aemgenea by eultnral eharactariatias, biochemiaal tests
uer§ used, When other grem negu’eiva argan:lm mra t’ennd, they wero
ctmakad on Eosin ﬁcthylam Blm agar fer iaehtiem Then, if they
wers non~distinguishadle by eultural char&eteruties, blochemical
tests were employed, Identification of the organimss followed‘
Bergey's Mamual of Determinative mmﬁmm |

The mmmcaﬁoa of staphylococel from the Sodium Aside agar
wag done primarily Yy ataining eharaetsﬂsticn and colonial mrph-
ology. In sone Mstancea, aubeulma onto I.oet't}.er‘s media for p1g-
ment produe,thm aided in tha separation of apeuiea et.haruin not
upara,tely Men‘biﬁable. ‘ .

Streptnmwi were dii‘ferentiated according to colonial morphw
ology, staining characteruﬁca, -and hemolysia of humn bloods Enterow-
cocel were manm:s.ed hy their appeamw on SRear, hemolysis ef
bleod, and the abﬂity te grow in liquid pedium conta!ming 6.5% saline.

The ummbia gram peastivq bacilli i’wnd were identified by
uieroscepic smears from liquid and solid mdu, hamelysia of blood,
spore formtmu, and bicchemical dataminatianm

The yeasts were identified by growth characteristics and micro-

- scople examination of stained smears and wed prepar.ations'.
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'« One hundred and ten newborn, premature infante varying in weight ’
from two pounds and eleven ounces to five pounds composed the group
from which fecal swabs were obtained, Thls study included elght sets
of twins, _ : _

The original procedure was te obtain specimens of meconium by
rectal swab between six and twelve hours after birth and at the end of
the following ._ twelve hoarg, Therea.ftai; swabs were collected every day.
- Several of the infants were dismissed in a few days, limlting long range
itudies to ﬁfty—-mm Mantg for one week, twenty~three for two weeks,
ninetaen 'fo‘r‘ three weeks, and twelve for four weecks. It must be em~
phagized that xn?tquenuy infants were in a weak ‘condition after de-
1livery and it was not advia#ble to disturd them for rectal pwabs at the
~ scheduled time of collection. Therefore, the specific times planned
- for collection of the specimens could not slways be adhered to.

‘:ha infants were admittcd to separate murseries depending upon
their respective iaig!ﬁa and general conditions, i‘hou neay the weight
1imit fér normal term infants and appearing normal with good color
‘were cared for in the #eybﬁm nursery along with the newborn, full-term
infantu' The smaller, more premature both in weight and gestation
period wr; placed in the premature mursery.

The noMtion of infants Inte the two nurseries is important be-
cause of the‘ dif:‘grin; pchodulea o? feeding in each nursery. In the
pmmgtgra‘ngr‘asry, the infants received mothing by mouth fer the first
twenty-four hqura of lifﬁu“. During the second twenty-four hour periéd R
these infanis received four feedings of distilled water and four feed-
i'mga.nt five per cent dextrose. . The babies were not fed when exactly
twenty-four hours old, btut at the scheduled feeding tirve which was
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‘nesrest to their being one day old, During the third day of life, tha
infants were started on a cne~third strength formula which varied with
their respective weights, If an infant weighed less than three pounds
snd twelve ounces, 1t was started on sither Mead-Johnsen formuls 410 or
411 depending on the order of the attending pediatrician, Formula 410
consisted of & non~fat milk solution, and dextri-maltose; formuls 411

 was' composed of coconut oil, Mﬂwmlhom and milk components, If an
Anf ant ﬁoig‘had. more than three pounds snd twelve ounces, it was fed one-
third strength Alacts, e Mead-Johnson formula of low sodium, high ear-

‘bohydrate, and low fab content, 'm'x«: urth day, tMiirdé strength
!‘em?.u vere fed and at the beginning of the Pifth day, all the infants
received full strength formulas,

In the new-bom pursery, feedings were begun after the first
twelve hours and conslsted of distilled wster every four hows antil
the infante wre twenty-four hours old, For the following week, they
were on & forunla of evaporated milk, dextri-maltose, sod distilled water,
The zeiwduled feedings were every four hours,



CHAPTER IIT
RESULTS
The results of this study are found in the fellowlng tables

" which are constructed according to various restrictions and eonditions,
An interpretation of the tablss is found in the discussion,



TABLE X

LENCTH OF TIME THAT THE INTESTINAL TBACT OF NEWBORH FREMATURE INFARTS APPEARED STERILE

e T T ERSTREEm meows
3 58 White  Kale 13 13 . 13 Hours
3 S5  Wnite  Male 13 a3 13 fours
3 12 Cilored  Xale 6.5 6,5 o ‘33 Hours
5 8 Colored  Female 6 6 13 Hours
5 k Colored  Female 32 12 19 Hours
L3 Colored  Female 2.5 12,5 AL.S Hours
L 7 Colored  Fale 12.5 12,8 12,5 Howrs
B 0 Colored Male 6.5 6.3 6.5 Hours -
s L Colored  Female 10 10 10 Hours
bo12 ¥hite  Male 6 6 6 Eours
L i Colored  Female 7 7 7 Hours
5 8 ¥hite ¥ale 15.28  15.28 15.25 Hours
- 2.5 White Female 15 i3 15 Hours
3 4 Colored  Femals px ] 54 | 13 Hours
Y 5.5 Colored  ¥ale 7.5 745 13.25 Hours -

L FU R E B © @ «w o6 wo & w n



TABLE I

LERCTH OF TIVE THAT THE I¥TESTIZAL TRACT OF FIWBORN PRIMATURE INFARTS APPEAEED STERILE

TIXE CULIVEED

CASE ¥EIaEy EACE SEX BOURS CULIURED YEGATIVE
POUNDS OUNCES , BIC
p 1.3 s 4 Colored  Hale 31.25 11.23 131.25 Hours
17 5 1 ¥hite  Female 12 12 7 Deys
18 . 12 Colored  TFemale 9 9 7 Days
19 2 b 1 Colored ¥ale Positive In 6 Hours 7 Days
A ' (First Culture)
20 Y Colored  Female 6 6 7 Days
a 5 12 Colored  Female n 60 7 Days
22 i 10 Colored  Eale 27.25 27.25 27.25 Bours
23 3 18 Colored  Hale 23 23 7 bays
24 3 12 Colored  ¥ale 17.25 17.25 7 Days
25 b 1 Colored  lale " Positive In 13 Hours 7 Days
{First Culture)
26 k 13 ¥hite Fesale 12.25 12,25 7 Days
27 s 2 Colored  ¥ale 21.75 21,75 1 Day
28 3 13 Colored  Female 6 6 7 Days
29 b 1 Thite  Female 3 8 7 Iays

144



TABIE X
LEEGTH OF TIME THAT THE INTESTINAL TRACT OF REWBORN FPREMATURE INFANTS APPEARED STERILE

CASE WEICHE - RACE SEX

TIME CULTURED
POUNDS CQUNCES

30 5 1 White Fenale 10 10 10 Hours

31 X 9.75 Colored  Male 10 10 7 Days

32 L B Colared  Pemale 8.5 &.5 7 Days

33 s 7 White  Pesals 16.75 16.75 1 Day

34 X v White  Femals 16,50 16,5 1 Day

35 5 5 Wnite Hale Positive In 16 Hours 1 Day
{First Culture)

36 s 13  White  Female 12 12 7 Dags

37 2 Colored  Hale Positive In 9 Hours 7 Days
{First Culture)

38 5 7.25 Colored  Femals' © 7.25 7.25 1 Day

39 3 White Mele 15 15 & Days

W0 3 4 Colored  Male 12 12 1 Day

A1 5 o Colared  Pemale 6 é | 2 Days

42 4 6 Colared  Male Positive in 11 Hours 7 Days
(First Culture)

43 5 2 Colored Female 20,5 20,5 2 Days

AL

Colored  Famale 12.5 12,5 2 Days



TABIE X

mwrmrmtmsmmmw‘mmmmmmmmm '

CiSE

WEIGHT

SEX

RACE HOURS COLTURED NEGATIVE . TDME CULTURED
"POUBDS OUNCES KERUBIC ANAEROBIC o

45 & 3 Colored  Pamale 10 10 " 7 Days
Iy 5 @ Colored  Femle 7.5 7.5 2 Days
L7 5 7 Colored Male 12.2% 18.5 1 Day
L8 L 8 Colored  Female 16 16 7 Days
19 5 2 ‘White  Male 975 9.75 2 Days
50 5 6 White Male Positive In 6 How's | o Day

: (First Culture) ‘
sk 3 875 Golored  Male 14.50 14.50 1 Day
52 5 & Colared Female - 14 A 7 Days
53 5 3.7 Colored  Male 11.25 11,25 1 Day
5h S b 3 Colored Jale 11 b 4 2 Days
55 3 5 Colored  Male 12 n 1 Dey
56 3 7.5 Colared ~ Pemle 7.75 7.75 3 Days
57 5 6 Colored  Female 20 20 2 Days
58 5 55 Colored  Male 9 9 2 Days
59 3 12 Colored Femle 17.5 17.5 7 Days

4



| TABLE I
- ' LENGTH OF TIME THAT THE INTESTINAL TEACT OF NEWBORN PREMATURE INFANTS APPEARED SYEEILE

S

—
CASE mm\\g SEX mms gg;mm msgm TINE CULTURED
66 . 3 Colored  Femals - 16.25 16,25 — \7 Days
& & 17 Colored ?emi_hv S - -3 , 32.75 A 7 Days
62 5 1 White ¥ale N 8 | 8 S Days
6 5 2 Colored  Female 10.25 1025 2Days
6 Y +1 Wmite  Jale K150 kL.50 7 Days
65 L 5 Colored  ¥ale B8 8 : 3 Days
66 g 8428 Colored  Xale 1 n , k Days
&7 L 9 Colored  Yemale 8 8 " 14 Days
68 3 10 Colored Female 12,75 12,75 7 Days
& 5 8 Colored  Zemale 8.25 - 8a2s 2 Days
70 g & Colored Female 13,75 13.75 1 Dey
n 3 8 Colored  Female 12 | 12 2 Days
72 L 13 White » Male : 17.50 17.50 30 Days
73 5 8.5 Colored  Female 8 8 2 Days
7h 3 7 Colored Xale 1.5 1.5 30 Days

9t



TABLE I

LENGTH OF TIME THAT THE INTESTINAL TRACT OF NEWBORN PREMATURE IWFANTS APPEARED STERILE

HOURS CULTURED NECATIVE

TINE CULTURED

{First Culture)

CASE WEIGHT  Rack SEX
~ POUNDS  OUBCES ZRRORIC | AMERBIC

18 o L White  Hale '13.25 18.28 - 30 Days
76 s 3 Wnite  ¥ale 12 2 30 Days
77 5 1 Colored  Female 10 14.25 1 Day

78 ¥ o Colored Female 2L.78 2475 14 Days
79 L 1.50 Colored Female & 8 30 Days
80 L 9 Colored Femals 18.7% 18,75 30 Days
& 3 8.5 Colored Hale 18 16 3 Days
82 U 2,5 Colored Female 22 22 | '# Days
83 b 7.8 Colored Female Positive in 12,5 Bours 10 Days

{First Culture)

i B Colored Male 11.25 11.28 " 30 Days
& 3 1 Colored  Female 0.5 1050 30 Days
86 L 13 Colored Male. ~ 10.50 10.50 21 Days
87 2 10 Colored Female 10,50 10.50 21 Days
88 2 1 Colered Hale 12.25 12.25 1 Day

89 3 o Colored Kale Positive in 1l Hours - 30 Days

i



TABLE %

LENGIH OF TIME THAT THE INTESTINAL TRACT OF REWBORN PREEATURE INFARIS APPEARED STERILE

CASE WEIGHT

e R
%0 3 5.5 Woite  Nale 81 51 3 Days
9 3 n Colored  Female h 14 30 Days
o2 5 o Colored  Female Positive in 9.5 Hours 1 Day
. {First Culture) :
93 k T.25 Colored  kale 1.0 11*597 21 Days
23 b 9 Colored  Male 11.28% 11.25 21 Days
95 L L ¥hite  Male 18.50 18.50 1 Pay
96 & 12 Colored  Hale Positive in & Hours 1k Days
. - | {First Culture)
97 b 7 Colored  Male 11.25 11.25 22 Days
98 3 7 Colored  Female 11.7% 11.75% 22 Days
59 5 3.3 Colored  Female 9.25 9.25 2 Days
100 b 2 Colored  Nale 19.25  19.25 21 Days
101 5 3 Coloreé  Male {gfétive in 16025 3 Days
(First Culture) -
02 55 1 Colored  Female 16,50 16.50 3 Day; a
. 103 L 15 Colored  Xale 10.25 10.25 2 Days

gt -



TABIE X

LENGTH OF TINE THAT THE JNTESTINAL TRACT OF NEWBORN PREMATURE INFAWTS APPEARED STERILE

CASE mﬁgmmm RACE sEX HOURS t:umram iggggg TIME CULTURED
1ok k 3 ¥hite ¥ale 12 12 1k Days
105 h n Colored  Female 25.50 1n 1k bays
108 Y 1 Colored  Femals 25.25 12,23 7 Days
107 L ‘1 Colored  Female 10 10 7 Days
308 k 3.5 Colored  Female 13.5 13.5 7 Days
109 L 3 Colored  Xale 9.5 9.5 7 Days
1o L 1 Colored 16.758 16,75 7 Days



TABLE II

X STUDY OF THE APPEARAKCE OF ISNTESTINAL FLORA IX SEVEN SETS OF TWIR PREMATURE mms

Day of ippearance of ¥f ero-Organises

*

‘ 2 .3 2 B
Pl
% | '
Gase Individual fwin ;‘gﬁr&gﬁ-‘rﬂﬁ&sﬁg me 23 SERE §§ L NF
1 A 1528 1825 1Dy Patient Disaissed
B ‘Posttive in 1S Hours 1 Day | | 1 1
(mat_ tultare) .
N 1875 1878 2 Days 2 o 2 2
» 6.9 %.50  20ays 2 2
3 17.90 1.0 7 Days W 2 .27 &
» 16.25 16,25 7 Days 2 6 2 2 &L
& 4 u.és 11.25 28 Lays 3 8 hL 2 2 8 L
B 10.50 ‘10.50 28vays 2 & 6 b 2 7.2
s y 3 Positin in 13.50 B;:*ar: 28 Days 5 é b A R 1
S

oz



TABLE II
A STUDY OF THE APPEARANCE OF IUTESTINAL FIORA IN SEVEY SETS OF TWIN PREMATURE INFANTS

Day of Appearance of Hicro-Organisms

8 w @ P
1 5, 3§31%§:
| ? 88 .8 338 §;Z
Case ' Individual . g“" %%E"g’%ggg“g
‘ 4a Twin Hours Cultured Negative Tine i o , £, Q
Aercbic Anaerobic Cultured & o 733 & 5 H 8 &5 A gcﬁ
6 & | C 11.%0 . :mss 21 Days 2 2 10 2 2 &
il.25 - 11.2% 21 Days 18
7 A ' Positive in 14 Hours 3bays 1 2
{First Culture)

B 14.50 16,50 31‘&;-5' 2 2 2 2



TABLE IIT .
THE ATPEARANCE OF INTESTIZAL FLORA IN PRIMATURE INFAETS RILATED TO SPECIFIC WEIGHT GROUPS

¥icro-Organismas Present In The First Positive Cultures

- % i g g § g % :
Beight Range ¥inimal Hours 28 & g o g & 2.
2 Pounds, 11 Qunces'to Gultured Fepative &, .gg» g % 2 § 3 g ég
dd g T pmeRme 84§53 F 8 3 5 4 & A
2 Pounds, 11 Ounces -Positive in 6 Hours 1

' (First Culture)
3 Pounds, 3 Ounces 9.5 950 1 1
3 Pounds, L Ounces 12 12 |
~ 3 Pounds, 7 Cunces 150 1150 . 1

3 Pounds, 7 Ounces  11.75  1L.75 . 1 1 1 |
3 Pounds, 7.5 Cunces  7.75 7.5 1 " 1
3 Pounds, 8.5 Ounces 16 16 1 1 1

44



TALE v
AL FIORA IN PREMATURE IXFARTS RELATED 10 SPECIPIC WEIGHT GROUPS

TEE APPTARARCE OF INTES

¥icro-Urpanisms Fressut Yo The First Positive Cultures

Diphthercdds
orec Tositive |
Beeilld

3 Pounds, Pluaces 11 n 1

3 Poundg, 10 Ouncea 12,75  12.79 | S S A 1

3 Pounds, 11 Comces  1b 1k - S | |

3 Peunds, 12 Cunces 1725  17.25 | A S
3 Pounds, I2 Qunces 10,90 10,50 1 T
3 Pounds, 12 Ounces  17.90.  11.9 L1 1 e
3 Pounds, 12 Ounces 650 6.0 o 1 1

3 Pounds, 13 Ounces 6 é b 1 1

3 Pounds, 13 Cunces 2 1 1

3 Pounds, 14 Cunces 18 18 S 3

3 Pounds, 15 Cunces 23 23 1 1 }

€2



TABLE IV
THE APPEARANCE OF JNTESTINAL FLORA IN PREMATURE INFANYS RELATED YO SPRCIFIC WEIGHT GHOUPS

¥icro-Organisms Present In The First Positive Cultures

-l
rh L4
3 y, 3 83%3 3
Welght Range Hinimal Hours Zg' b 2 n'g .§ 8 g § §
i?:mnda, g Ounces To gzzabfa Begative ;g “ %% § 4 g & B g a
s 3 . X : bie ©
Founds, O Qunces . T’”‘; e 83 §s P E S 2 E 5 B3
h Pounds, O Ounces 2k.75  2hL.75 11
h Pounds, © Ounces 6 é 1 1

3



TABLE V |
THE APPEARANCE OF INTESTINAL FIORA IN PREMATURE INFANTS RELATED TO SPECIFIC WEIGHT GROUPS

¥lero-Organisms Present In The First Positive Cultures

¥ ﬂ A
|4

Weight Range Minimal Hours 5 $£g s &8 & E &,
L Pounds, 1 Ounce To Caltured Negative £ 3% 3 3 % ¢ 88 &
k Pounds, 8 Ounces . Zerobic bie 44 2% '3 3 g 3 2 §§

: 28 28 & & &8 &5 & a o4
Lk Peunds, 1 Ounce Positive in 13.75

» : {First Culture). 1

L Pounds, 1 Qunce 6 6 1 1
h Pounds, 1.5 Ounces 8 8 1 1
ls Pounds, 2 Ounces 19.25 19.25% . ) 1
b Pounds, v2.5 Ounces = 22 22 1 | 1
L Pounds, . 3 Ounces 16.25  16.2§ | 11 1 1
4 Pounds, 3 Ounces 12 32
% Pounds, 3 Ounces 10 10 -1 1 1
s Pounds, 3 Ounces 12.50 12.50 1 :
L Pounds, 4 Ounces 12.50 12.50 1 . 1

4 Pounds, 4 Ounces 13.25 13.25 1l 1 1

14



TABLE ¥

TER APPTARANCE OF INTESTIYAL FLORA YN PREVATURE INFANTS RULATED 10O SPECIFIC WEIGHT OROUPS

 ¥icro-Organisms Presont In The First Positive Cultures

- o
| 2 e g g 7 3% §§ |
Yo U VORI [ | gé- L § i
4 Pourds, 8 Ounces heroble fngerchbie é [ s § ‘ g g’ it g :
| fm 89 §5 ¢ 8 3 8 £ Ei
ki Pounds, L Ousces  18.25  13.25 ' 3
% Pounds, S Ounces 6 6 1
l Pounds, S Ounces & 8 1 1
4 Pounds, & OGunces  Pesiiive in 11 Rours a
- {First Calture)
b Pounds, 6,75 Guccea 1150 K110 11 11 1
b Pounds, 7 Ounces  IL25  11.25 1 1 |
L Pounds, 7 Ounces 1L 1L.%0 1 1 )} |
k Pounds, 7 Ounces 3.25 32.23 : 1
& Pounds, 7 Cunces 16.75  18.75 ;| 1 1
b Pounds, 7.5 Ounces Fositlive in 12 fours 1
(First Colture) -
L Pounds . g gunceg 15 16 1 ' 11

92



TABLE VI
THE APPEARANCE OF INTESTINAL FLOEA IN PREMATURE INFANTS RELATED T0O SPECIFIC WEIGHT GROUPS

Eicro-Organisms Present In The First Positive Cultures

9 u-t w B
4 B s.8-%3 g 3 3
| 9 8F . B 3 288 § &,
Weight Range Mininal Hours s, 2% &8 % B B a8 “*a
L Pounds, 9 Ounces to Tultured Negative ‘grg g e S .§‘ s & 4 .§o
5 Pounds, 0.Ounces =~ KerobieAnaercbic - 48 24 £ o A& & B &4
Is Pounds 9 Ounces . 18.78 18.75 1. 11 1
4 Pounds 9 Ounces . .8 8 3 1
4 Pounds 9 Ounces. . 11.25 1125 1 1
k Pounds .75 Ounces 10 10 1 -
L Pounds 11 Ounces ~  16.75  16.75 1 1
L Pounds 11 Cunces - 25 11 T 1 .
L Pounds 11 Ounces 12 12 1 1
L Pounds 12 Ounces 7 7 1
L Pounds 12 Ounces 11 11
k Pounds 12 Ourices - 9 ¢ _
4 Pounds 12 Ounces Positive in 6 Hours 1

(First Culture)

Lz



" TABLE VI .
THE APPEAEANCE OF INTESTINAL FLORA IN PREWATURE IRFANTS RELATED TO SPECIFIC WEIGHT GROUPS

ﬁiero—crgaaim ?romt In The ﬁr&t ?ositivi. cuitune

3.3
. $ue " P,
Weight Range  Minimal Hours s, 2% 3 S 2 2 % ﬁ'.mg
h Pounds, 9 Ounces to - Cultured Kegatlive - 82 £8 o § §' S g € B3
$ Pounds, O Cunces Jerobig [Enaerobic H8 I3 &4 & 5 4 5 A 84
.%; Pounds 12 Ounces Positive i,n.‘é Hours 1
o ' (First Culture)
b Pounds 13 Ounces 17,50  17.50 11
LENUN 'Y Pounds 13 0&1&6@5 10.50 10.50. < , 1
S Pounds O Ounces  Positive in 9 Hours ‘

{First Culture)

82



TABLE VII

THE APPEARAKCE OF INTESTINAL FLORA IN FPREMATURE INFANTS RELATED TO SPECIFIC WEIGHT GROUPS

. Micro-Organisms Pregent In The First Positive Cultures

. ,,
V_‘g‘ §w g g g g‘%-é

SRR R R
s Tome o ML, f3EE PR G A
g Psunds: 0 Ounces Kerobic Anaegambic 28 I8 5 o | ® 4 @ A sS4
5 Pounds 1 Ounce 16,5 16,5 1 1 1 1
S Pounds 1 Ounce 10 10 1 1
S Pounds 1 Ounce 8 8 1 1
S Pounds 2 Ounces 9,75 9.5 11
§ Pounds 2 Ounces 10.25  10.25 1 1 101
S Pounds 2.5 Ounces 15 15 1
S Pounds 3 Cunces - 12 12 1 11
§ Pounds 3.5 Ounces 9.25  9.25 11 T
S Pounds L Ounces 12 12 ‘ i 3
s Péxmd_a k Ounces Positive ia 16 ﬁéurs 1 1

: (First Culture)

5 Pounds L Ounces ik i i 1
5 Pounds 5.5 Ounces 9 9 1 1l ¥



A TABLE VII
THE APPEARANCE OF INTESTINAL FLORA IN PREMATURE INFANTS RELATED TC SPECIFIC WEIGHT GROUPS

iicro—ﬂrganims Present In The First Positive Cultures’

o+ PR -2
4 sy, §33iE:z
R ‘ ";j %g a §§ §§ §'§« 
Welght Range Minimal Hours ge 2% 8 ¢ 2 a3 %d
L Pounds, $ Ounces te (GItured Negative 4 Bk & & g 8 5 & 8%
-5 Pounds, O Ounces mﬁﬁm@ 28 38 £ 2 5 3 & 7 &4
R . e . ‘ "
5 Pourds & Ounces Positive in 6 Hours 1 1l
. {First Culture)
S Pounde & Qunces 20 _ 20 ! i .
% Pounds 6 Qunces Positive in 16.5 Hours 1 _ S _
S Pounds 6.25 Omnces 11 11 1 11
% Pounds 7 t‘mncs?sj 12,28 8.50 | _ |
S Pounds 7.25 Ounces  7.25 S Te25 SRR § 4
S Pounds 8 Qunces 8,25 8,25 1 1
S Pounds 8 Ounces - 7.25 7,28 B S
S Pounds § Ounces 6 6
SPeundai Bﬂtﬁzqes 8 8 _ 1 1
5 Pounds 8 Ounces 12 -12 : 1 1

ot



COMPARISON OF THE APPEARANCE OF INTESTINAL FLORA IN PREMATURE INFANTS IN VARIOUS WEIGHT RANGES

Per Centage of Infants Containing Specific
Organlsms in First Positive Cultures

_ 3 b g 7 3 g B

Weight Range  Average Hours ef § % § ' g :?: g ' § § 2 ot

mants iba, Oz. to Lbs. Oz. Negative Gultiure ’g z & g ) E 2 2.8 & a
, leorofmerate §3 BE 4§ 0§ £ P R g3

| 2% £3 k R & H 4 & 548

6 3 3 3 85 13 13 S0 167 167 167 83.5 33L416.7 0 167
3 3 9% b0 131 131 T 237 15.8 15.8 k7.4 3.6 7.915.8 o
19 B 1 b 8 155 15.8  63.6 26.5 15.9 10.6 L2k L7.526.3 5.3 o©
13 b9 5 0 13k 22,5 9.0 158 0 0 316 23.7 26 T.9 O
1 5 o 58 °

10.9  10.3 63.6 Tha2 5.3 O L7.7 15.9 26.5 O

1€



TABLE 1y '

THE APPEARARCE OF MICRO-ORCANISMS IN THE INTESTINAL TRACT OF PREMATURE IFFANTS FASTED FOR THE FIRST TWELVE

"HOURS OF LIFE
Day of Appearance of Organisms
- | , . g . £
Case 'zmm ﬁm Time Cultared é 48 g § §§ %% |
Aemhiciammbm 44 28 ié LI ] §‘ § ‘g%
mé 28 m_é 5 8 a 2 44
1 16,75 16,75 2 Pays 2 2 2 2
2 1550 16.50 2 Days 2 2
3 Positive in"16 Hours 2 Days 1 2 1
{FPirst Culiure) - : |
L 7425 7+25 2 Deys 1. 1 1
5 7.0 7.0 2%ays 2
8 Positive in & Hours 2 Days 1 1 2
{Firet Culture) :
9 14.25  14.25 7 Days 2 2 3 7
10 20,00  20.00 2 Days 2 2
1n 1150  11.%0 2 Daya 1 1 |



pamr X -

THE APPEABAECE OF MICRO-ORCGANISHS IR THE IRTESTIRAL TRACT OF PRIMATUEE ISTANTS FASTED FOR T8E FIRST THELVE
HOUES CF LITE

Tay of Appearance of Organisss

Case MWisimal Rours . |
Collured Tegative Tims Cultured
kercbic.. | Ahserchie

Btaphylocesel
mwm@w&

Escherichis
SOTOZeINE
Paeudomonag
mmm“m

Proteus

Gram Posltive
Bacllli -

- Diptheroids

Aerchacter

8.50  B.50

L : - 2 Days 2 2 2
L 12,00 12.00 2Days 1 1
15. ﬁ#@ - g&& ' 2 %’
15 10.28 20,29 2 Tays 1 1
17 Positive in 9.5 Hours 2 Deys
(First Culture) ) A
19 Positiwe in '
16,2 Ers.
(#irat Culture) 16,50 . © 3 Deys

20 1650 16.50 3 Days 2 2 2 2

19



TABLE X

THE APPEABANCE OF MICRO-ORGANISNS IH THE INTESTINAL FLORA OF PRENATURE IRFANTS FASTED FOR THE FIRST
THENTY-FOUR HOURS OF LIFE : |

Day of Appearance of Orgeniams

LS R T N )

« 5 4038 %
’ ta 2] o “*
] §35 88 § 8 ¢ 3
ot e 8 3 = g 3 g 8§ o+
Case Finimsl Hours Time Culiured 5 2 f;é S 3 '§ 2 £ & b a
ol tared Nesative ' 84 E£E5 B % 3 §“ 3 f; B ?; 4]
Aeroble |Anaerobie 48 28 & & &8 4 & 8 &8
65 65 . . 1wy 11 1
é 6 1 Day )
2 12 1 Day 1 1
12.% 120% 1 m 1
Positive in T Hours X Day 1l i
{First Culture) . L
6 Fositive in 15.25 Hours 1 Day 1l i
{First Culture)
7 Fositive 4n 11 Hours 1 Day 1
: {(First Culture)
8 7.8 7.5 1 Day -

¢ 12,50 12.50 7 Days .2 2 . A 2

g



TAELE X

THE APPEAM OF MICRO-ORGANISES IN THE INTESTINAL FLOEA OF ?RM‘RTRE INFARTS FAST@ FOR THE FIRST
TWENTY-FOUR HOURS OF LIFE A

_ Day of Appearance of Organisamg

. . 343788
, - .
3 $3 ¢ _ 88§ ¢E %%
. ‘ _'ri oo 4 o F 3 @ g
Case ¥inimal Hours Time Caltured 5., 2% 8 3§ 3 2 & & a3 a
Tultured Wogative 41 ©¢g g s § £ 2 3 gc
Aerobic | Anaeroble 28 28 & E B h 4 & & 34
1 875 875 7 oDwys s
11 Positive in 6 Houra 7 Days 2 1 5
(First Colture)
12 é 6" 7 Days A 2 7
13- W e 60l 7 Days 6 S
W 23 23 . Tsys 3 370065
15 17.5% 17.50 7 Days 2 S -5
16  Positive in 1k Hours 7 Days s h - -1 2
(First Culture) . o
17 12.50 12.50 7 Tays 1 2 33
8. 6 6 7 Days 2 2 5 7
19 2175 2L.7% - 7 Days 2 7 2 -k
20 10 10 7 Days 1 2 1
2

21 8.50 8.50 7 Days 3

19



TARBIE X

‘I‘EE APPEARARCE OF EICRO-ORCAFRISHS IE THE INTESTINAL FIORA OF PREMATURE JEFANTS FASTED FOR THE ?I%T
TWENTY#FOUR BOURS OF LIFE

Day of Appearance of Organisms

./‘
- ' /l
/

A g e B
ﬁ b ] 3 i '?;‘“’ ﬁ- -l
o 5 §3 § _E 22 g ¢ %
Case ~ ¥inimal Fours Time Cultured T 48 % 3 B B g2 8 &3
Cultured Wegative 84 B¢ 8 2 % £ £ 5 8%
Keroblc [Anasrobic as 3§ £ k£ 35 4 8 54
22 12 2z ?mys b b1
23 Positive in 9 Hours 7 Days 1 6§ 1 1 1
(e catrey T
2 ag 15 6 Days 2 2 2 2 b
25 12 .12, . lpy |
26 6 & - 3 Day |
27 Pmitiwmil'm- 7-§ays : : -SA o i 3 3 .
29 16 16 7 Days 2 7 3
20 1525 1525 3 Days 2 * 2
31 17.25 17_.25 9 Days 5 L 2 2 8

-
-

of



TABLE X

mmmmcrszmm“mmmmm&wm&m&sfmmawgm
IVENTY-FOUR EQURS OF LIFZ ' ‘

Yay of Appearance of Crganismg
w E + 335
SRHIL
o mpmpe e 30 EREEEEE
Aerovie | Ansereblic
32 - 1628 16,28 9 Days 2 2 2
33 3235 RI5 9 Days § S 5 3 3 L 3
3. WP LB 7 Days 3 & 3 3
35 8 8 2 Days 2 2 3
26 20 20 9 2 3 9 2 2
37 18,%  18.50 30 Days 2 2 L 3 23 L 7
38 1.0 1150 30 Days 3 5 2 2 S5 13 n
39 1825  13.25 30 Days s 3 B 71 6 2 1
W 30,75 30.75 1} Daym 4 s 3 8 3 3
R T 16 30 Days IS 2 2 3
2 - 1875  2h75 30 Days 2 6 20 2 3 913 6
13 16 15 30 Dsys 2 b 2 2 2 3

L



 TASLE X ,
THE APPEARARCE OF ¥ICRO-ORGANISHS I8 THE INTESTISAL FLORA OF PREMATURE rmm FASTED FUR THE FIRST
TRENTI-FOUR EJUGS OF LITE

" Day of Appearance of COrganisns

% k: §§

_ . R 1153,

case 'msmxmés' Time Cultured. % g % g%

. iﬁaﬁm 12,3 30 Daye $ $ 2 2 2 %
(First Calture) : -

k5 125 1125 21 Dsye L ko2 2 8 s

B 1.2 10,50 21 Daye s b 2 b 2

K7 10,28 1025 187aye 2 3 5 4 3

k& ?e}rmg;éj?wa 36 Days 7 3 3 4 3

1 Postiivein12 fours 30 Days 1w b2 ».

0 6 6 Vregs - L s 3 5. 2 5

TSl % TS 22 Tays n 3 1

S 128 11.25 22 Days 38 11

3 Positive $n & Fours lkmyx":}/" -8 2 '

: (First Culture) '

gt



TABLE X

m APPEIBAKCE OF KICRO-ORGANISMS IN THE INTESTINAL FIORA OF PREMATURE IﬁFlm FASTED FOR THE FIRST
TRENIY~-FOUR BOURS OF LIFE .

Day of Appearance of Organisms

| 3 ;
RTINS
Case Mnimalfers mmecuwret 5. 85 § § 3 2 5 B3 5
jocom T fi5irE2aiER
S 125 125 21 Daye 3 03 2 3 3
55 1.5 1L75 19 Days 2 3 10 2 2 b
56 19.25  19.25 1k Days 2 7 6 b 3 3 |
ST 2625 175 13Pays 0 2 2 3 3
S8 12,25 12.25 12 Days T 6 2 9 1 71 o
§ 10 10 9Days 5 5 2

6€
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L TAELE XY |
THE EFFECTS OF ANTIBIOTIC THERAFY ON THE APPEAFANCE OF INTESTINAL FLORA TN PREMATURE INFANTS

Organisms Present in the Day of Appearance of Micro-
Flora Prior to Antibiotic Organisms in the Intestinal

1 1205 12.5 2 Days

herage Day of Appearance of Specific Kicro-
Organisms in the Intestinal Flora of Premature

Infants Post Antibiotic Therapy

3.9 1;.6 8 6 3.5°%

Therapy Post Antibictie Therapy
‘ ’ wj
.§ ' :,3& . :é « - % ’-g
| B EETE IR IR TR R
‘Case Weight Hours Cultured 3 ‘ s§ ":3 §§a - 'é g é = §§ § 3 g% é‘
wotiimese 8 3 R EERRTEEREIREDGS
Lbs, Ogo——— A = - « < fe B <@ w
1 5 195 %S5 6Days At Birth i1 5
2 § 611 1 '3 Days At Birth 2 2 3 3
3 3 10 12,75 12,75 7 Days On kth Day 1 1 1 1 1
b 5 3 12,25 12.25 30Days On3rd Day 1 11 é ©.8.10
5‘.'!;' 6 12 12 1l Days On 3rd Dey 1 1 é 10 6
6 3 15 13.9 135'5 7 Days On BrdDéy 1 116 & g
7 3 b4 95 . 9.5° 7TDays On2ndDay 1 n 7 3
8 4 9 6 - & 7 Days At Birth - 2 L
9 & | At Birth 1 | 1



THE APPEARANCE AND SUCCESSION OF IKTESTIRAL FIORA IN SEVENTEER PREMATURE INFAETS REPORTED

DAILY FOR ONE WEEK

PER CENTAGE OF INFARTS EXHIBITING SPECIFIC ORGANISES I¥ FECAL CULTURES

o
@
1 '*
@ B .
§ & g : 3 ¥ § 2
T 0§ 3 2 E § § 8.«
o 8 § o B 2 g : ferd - |
, _ < ‘ e 0 | & a8 S
1 1.6 16 o o o0 16 1.6 S& 1 o 0O
2 TS 1L 0 5.8 17k 3B 0.6 L6 232 16 17k
300 . 23.2. M6 0 . 232 . W6 638 ATk 29 L6 1k
k200 . V252,58 . 1.6 232 . 38 7%k 5.8 29 ik 0
$ 00 W0.6. 6 NGB 232 . .6 67 . 16 1.6 58 232
6 00 232 o0  1.6. 29 . 3h8 87 - 1.6 Wk 58 2
§ 100 3B, 0 116 . 23.2 38 e A%k 1Teb 587 1.6



CTABLE XIII

THE APPEARANCE AND SUCCESSION OF INTESTINAL FLORA IN TEN PREMATURE IﬁFAETS REPORTED OX ALTERNATE

DATS FOR OKs MONTH

Per Centage of Infants Exhibiting Specifie Organism in Fecal Cultures
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TADLE ALsd

- THE APPEARANCE AND SUCCESSION OF IRTESTIBAL FLORA IN TEN PREMATURE INFANTS REPORTED ON ALTERWATE

DAYS FOR ONE MONTH

Per Centage of Infants Exhibiting Specﬁ.fié Organism in Fecal Cultures
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GHAPTER IV

DISCUSSION

" #The results of this study are presented in table forms, The
first geries of these charts is a summary ¢f the newborn infante
‘gtudied, indicating their weight, race, sex, the time spacimens were
collacted and the minimsl hours their intestinal tracts were ob-
served to be i:egative of bacteria, In eleven instances, the first
specimeng ebtained contained bacteria, the earliest positive culture
occcurring at six.hours; In fouwr of the cases, asrobic organismz were
isolat;ad before the anerobic; end in two instances, ansercbic organ-
kisnis appeared before serchbic., Organisms lsolated from these four

serobic cultures were Escherichia coll, Aercbacter serogenes, Staphylo~

coccus aureus, and Streptocei, From t,he two anaerobic sultures Alpha

hemolytic streptococci, Escherichia eoli, and Aercbacter aerogenes were

hohted,

The second table is concerned with a study of seven geis bf twins,
In three of the sets, one infant exhibited positive meconium cultures
befere itéx twin. There a.ppaara.to be no actual correlation of the
fact ttat the twins were so closely related in gestation periocd and pre-~
| natal envircmment to .the- time that specific micro-organisms appeared in
the intestinal tfacﬁ of elther twin, However, Escherichia cold,

Aerobacter serosenes and Staphylococcus aureus, in that respective order,

wers the most comson organismeg first invading the intestinal tracts.



The findings of the study were separated into six groups based
on the infants’ weights, and differing in minimm snd maximm by &
half pound., Summation of the observed minimel hours that negative
results were obitained showed that tha intestinal tracts of mrm&
mighing between five pounds and five and one~half pounds were in-
vaded by microw-organisms earlier than those of lighter weight babies,
Infants ranging in welight from four pounds to fou;v pounds and eight
cunces exhibited average negative csuiturea for the longest periods,
Overall percentages indicated that the intestinal flora generally
began with Escherichia coli, staphylecocci, or Aercbacter aot:agenea

in that respective order or in egmbmuens with one another.

‘ Charts were developed to compare the periocds of fasting to the
difruzjenm in the time of appo‘a.rmei of micro~¢rganisms in the in-
testinel flora. Of twenty newborn premature infants fasted for
twelve hours, twént;y per cent of the first spwimena collected 'gava-
positive results on culiure. Of the remaining eighty per cent, the

_average mumber of minimal hours that negative results were cbtained
was twelve and one~half for serocbic micro-organisms and thirteen
and three-fourths for anserchbic ones, The facultative mercbes

Escherichia coll, Aerobacter aerogenes, and Staphylecoceus aureus,
were the most commonly appearing organisms during the first and
second days, Enterococci were found in forty-eight per cent of the
specimens after four dayaw | '

Of the fifty-mine infants fasted for twenty-four hours, 18.7%
. yielded merobie and anasrobic organisms on culture of the first

L5
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gpecimen. The other 81.3% showed average minimal negative merobic
cultures for thirteen and three~fourths houre and Just over fourteen

and three-fourths hours for snaerobes. This is approximately an hour
longer than the group fasted tor only twelve hours, It secems as ix‘v

the times that tesﬁings are bagtm have little ai‘fsct on the time of
appearanoe of bacteria..

| In the report of the appearance of intestinal flora posteanti~
“blotic therapy, the speeima antibi.aucs used were Gantrisin, Streptoe-
mgyain, and Paniaillim Of nins cases studied, five infanis presented
pos:ltive focal cultures prior to the administration of the antibiotic »
the organm: isclated bemg common to intestinal flora, However,
poab»antibiotia therapy, these organisms were not cultured. It is
‘possil:;le that the organisms éxhiﬁited & marked sensitivity to the anti~
biotics., Aﬁathar noticeable result was the dela&ed appearancé of the
colm—aetoéanéd gréup posteantibiotic therapy.

The results nlnam’cing the particular constituents of the flora

o.t ﬁefinitc times are illustrative of a significant pumber of individual
cages and should be valuable in deteminmz the type stools passed at a -
| apeci;t'ie tine,

As previcusly atatad, Hall and O'Toola (193L) cultured mercbic
bacteria irom thirty-eight per ceni of the specimens passed during the
tirst five hours and i‘aund that the percentages rose rapﬁx!ly to one -
hundred during tixa first ﬁentya—fm hours of lif,a;‘ ‘The predeminating
eréaniains they observed were white mierococci gﬁd‘}?;scherichia coll, while

streptecocci and sporulating bacilli were rare.
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In thls study, seroblc organisms were cultured from only three
per cenf. of the specimens cbitained durimg the first six hours and
t.he» percentage vose io ninety-one in twenty-four ~hmwas. Escherichia
coli and staphylococcl were the predominant organisms with Aero~

bacter aerogenes and streptococci being found frequently, Sporvlating

bacilli wers rarely isoclated, being found from one day to two weeks

~ after birth,

Snyder,. (1939) selecting twenty-five per cent as the lowest
figure, found six species composing normal intestinal Ilm;a, but this
study showed eight genera which appeared in a$% least twenty-five per

cent of the specimens examined. These organisms were Streptococcus faecalisw

30.1%, Escherichia goli~ 75.8%, Aerobacter asrogenes- 50.1%, Monilia

candida- 36.7%, staphylococci~ 35.7%, proteus~29.8%, streptococci~ 28%,
and pseudomonzs~ 20,2%: The organisms isolated by Snyder (1339) and in

common with these findings were Escherichia eoli- 93,3%, Streptococcus

faecalis~ 78,58, and Aerobacter serogenes- Lh¥. Although Dudgeon stated -

~ that proteus and paeuﬁomonas are not common components of the fecal flora,
the organisms were isolated oft,en_.

In twenty-one cases, a species of proteus overgrew the other
bacterial colonies on both Eosin Methylene Blué agar and Sodium Azide
agar, However, successive cultures revealed complete disappearance of
this organism in nineteen of the cases.

A species of fusifani bacilll and Bacteriedes were isolated once.

Gram positive bacilli were isclated in only eleven cases, appearing
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Ia this sm_ldy, aerphia organisms iero cultured Irom only three
per cent of the specimens ob-pained during the first six hours and |
' the. pércentagéo rose to izinlety-me in twex:\ty-taur hmrﬁ. Escherichia
co}.i and ataphylococci rero ‘the predcminant arganism with Aero-
hucter aerogenes and atreptooocci being found frequently. Sporulating

_ bacill; were ‘rarely isolatad, being found from one day to two weeks
after birth.

~ Gnyder, (1939) selecting twenty-five per cent as the lowest
" figure, found six species composing normsl intestinal flors, but this
- study showed aight 'ggnera which appeared in at least twenty-five per

cent of the specimens examined., ZThese organiams were Streptococcua faecalls.

80.1%, Escherichia coli~ 75.8%, Aerobacter aerogenes- 58.1%, Honilia

albica‘ns-. 36.1%, staphylococci~ 35.7%, proteus~ 29,8%, streptococei - 28%,
and pseudomonas~ 20.2%. The organisms isolated by Snyder {1939) and in

common with thasq findinga were Escherichia coli- 93,3%, Streptococcus

taeciﬂis« 78.5%, and Aerobacter serosenes-~ LLi%. Although Dudgeon stated

'l’t.hat proteua and pseudomonas sre not common components of the fecal flora,
the organisms were isolated often.

\ " In twenty-one ecases, 8 species of proteus overgrew the other
bact?rial colonies . on both Eosin Methylene Blue agar and Sodium Azide -
.n,gar;\-wp However, succsssive cultures revealed complete disappearance of
thia t;xjganiam in ainetgen'vpf the cases.

A: .species of fusiform bacllli and facteriodes were isolated once,
Gran positiw bacilli were isolated in only eleven ceses, appearing

\.
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any time from the first day to two weeks. The cases can be sub-divided
into two of Bacillus gubtilis, two of Clostridium fissum, thres of
Clostridivm tertium, end four of Clostridiue welchi,




CHAPTER V

SUMVARY
}

The reports containing the moat important findings in the

- 4ntestinal bacteriology of infants were reviewed. In this study, an
attempt was rade to determine the time of appearance of intestinal
flora in newborn premim infants. Tecal specimens were cbtained by
rectal swabs from one hundred and ten new-born premature infants. The
scheduled times for the collsciion of' the specimens were between six

. and tﬁelva hours after ‘Qirtph, twelve hours later, and once a day after
the first day. Occasionslly the infants were in & weakonod condition
after deli#er& and the specimens could not be collected at the
scheduled times.

The specimens were streaked onto media which were cultured under
gercbic and &mawébia conditions for the isolation of intestinal pathow
gons and normal fecal flora. Differential media were innoculated for
the 'gaparatien of gram positive organisss from the grom negative group.
Som species of orgsnisms were isolated shich_ ney be considered 88 inw
‘testinal pathogens. The gram negative bacteria fouz;d which could not
be differentiated Yy thl characteristice were ildentified by bdlochemical
determinations. .

Gram positive cocci were fraquantly present but gram positive
bacilll were rarely isolated, Differentation of the coccd and bacilli
into genera and species was by cultural characteristics, staining
characteristics, and biechemical tests, lactobacilll were not studied.
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'mm.méulta of the study are tabled, illustrating %ha\ appearance
of intestinal ﬂmﬁ in new-born, twin premeture infants, méwta
witﬁiu a certain weight range, infants fasted for different pericds of
time, and infants on antibiotid therapy. ~ Tables were elso de%é;loped
to show the su'ccegaion of flora up to a month after Iiirth." |

~ Of the 110 cases studied, eleven had bacteria in 1l.',Jma first |
specimens examined. In some instances, specimens contained seroble
organisms bvefore anaercbic ones, while in others, the reverse‘maa féundq

Although the organisms isolated from the intestinal tracts. of
thé twin infants were commen to one ancther, the time of appearance
varied,

fhere were distinct variations in the tlme of appearance of
,bacﬁeria in the fecal flora 0;!" infants in various welzht ranges,
infants fasted for different periods of time, and infants fed dif-
ferent formuias~ There were noted effects in the appearance and suc~
cession of bacteria in the fecal i‘loi*a post—antibiotw.thlerapy.

Eight genera were isalgted in twenty-five per eent of the speci-
mens examined., TYeasts appeared frequently, while proteus and pseudo~
monas, organisus supposedly rarely found in feces, were isolated
frequently enouzh to be considered normal components of the fecal flora.

" These established findings should be valuable in the development
of intestinal baetariolngy: in newborn premature infants. |
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