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. Since • revie* ef the literature indieatea that there are only 

a few jreporta available on the Bioro«organis!B8 la the Intestinal tracts ■ 

’ ef newborn premature infanta# further investigationB in this field are 

warranted* In this study, an attempt was mad® to detenalne the time 

©f appearance ef Intestinal flora in newborn premature infants*

■ Fe©al: specimens were obtained tgr rectal swabs* ■ The scheduled 

times f©r the collection of specimens were between six and twelve 

hours after birth# twelve hours later# and daily thereafter*

The specimena were streaked twite media which were cultured wader 

aereble and anaeroblo eonditions for the isolation of intestinal path* 

©gens and normal fecal flora* Differential media were innoculated for 

the separation ©f grem positive organiams from the gram negative group* 

111 organises Isolated were identified by colonial characteristics, 

their appearance on stained smears and biochemical tests* The identi

fications followed Berger1® Manual of Determinative Bacteriology*

In order te obtain a relatively eoeplete analysis in this $»r* 

ticular phase of intestinal bacteriology# the time of appearance of 

fecal, flora, can be related te infants* wei^ts# a period of fasting, 

feedings ef different formulae, and the administration of antibiotics,

Owr PO per eent of the first specimena 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 potmds and eight ounces exhibited sterile in

testinal tracts longer than infants in other weight ranges. Infante 

fasted for twenty four hours also exhibited sterile Intestinal tracts 



longer than those fasted only twelve honrs* Antibiotics see® to 

have an inhibitory effect on the appearance of sc®e organisas even 

if they are exponents of the noraal fecal florae

Ei^ht genera were isolated a sufficient number of times to 

be considered members of normal flora (appearance in 25% of the 

stools examined being used as a normal)* leasts, particularly of 

the genus Honilia, were Isolated frecpiently* pseudomonas and 

proteus, both of which are supposedly uncomnion to fecal flora, 

were isolated frequently enough to be considered normal awnbera 

of the fecal flora*

These established findings should be valuable in the develop* 

meat of intestinal bacteriology of newborn premature Infants.
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CHAmi I

IHTBODCCTIOS

The stu^y ©f the iBteatiMl tier* ef itoftote born it term 

was begun aXeest a century ago* Research la thle field la abundant, 

therefore, it la impoesible to discuss every investigator woxtt 

■since that ties for there is ouch repetition and only a fear major 

findings* A few of 'the well established, progressive studies will 

be discussed*

, Tlie appearance of micro-organisms in the iniestinAl tract of ■ 

new-born Infants, often within ton hours aftor birth and even be* 

fore feeding, was observed V Breslau <X866) and was confirmed by 

Billroth (187k) and Kothnagel (1881),

Escherich (1885) demonstrated that micro-organisas oould be 

grown culturally from fecal saaplee obtained as early as four hours 

after birth, even though they veto hot demonstrable microscopically 

from those sane samples* The first organins enccuntored# he called 

tetradencocei and kettoneoeei* He stated that toile the intestinal 

flora of tiui first day is usually sleple, in a few days it becones 

increasingly couplsx* The irregular fltoa, tto^posed of Escherichia 

coll, Aerotoetor aerogems. Bacillus subtllis, and yeasts, disap* 

peered c® or about the fourth toy (when the yellow mucoid-acid 

stool replaced the dark, tarry meconium) and was subsequently re* 

placed by a flora, predominantly couposed of slender granular- 

staining, gram positive# non-sporul&ting bacilli. He stated that 

the graa negative organisms Escherichia eoli and Aerobacter aero-
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.genes were obligate semberB ef the elllE eteel, with ttie following 

fonas as. faeultative intestinal bacterial yellow Hqueiying bacilli, 

yellowish-white micrococci (Streptococcus coll brevis) fc'lcrococcus 

ovalis, white liquefying stapiiylocccci, red yeast, white yeast 

(Torula-Pasteur), oapsulated yeast, and Monllia Candida, When cul

tures on agar plates were made from milk stools, only Escherichia 

coll and Aerebaeter aerogenes were present and gram positive 

bacteria rarely appeared.

Schaidt (1892) attempted to explain the infrequency ®f gram 

positive bacilli by innoculating stools onto add, alkaline, and 

fatty media. Be concluded that despite the staining differences, 

the gram positive and gram negative bacilli were growth forms of 

the same species, Bienstock (1881t) isolated gram positive baciHi 

anaerobically free, fecal specimens,

Tiasler (1899) reported the isolation from Infants feces of 

the anaerobic Bacillus bifidus comunis, a gram positive branch

ing bacillus# Wro (1900) discovered Bacillus acidophilus frc® 

the same source.

lo^m (1913) upteld Ussier»s data that fecal flora was depen

dent upon diet rather than age* Logan’s investip.tions of bottle

fed infants indicated that lactobacillus acidophllue was most c^n- 

monly present when infants received bottle feedings. Lactose fer* 

mentexw and variable ccceal forms were wore prevalent in this 

bottle-fed group than in the infants on breast-fed milk alone* 

Tisaier contended that Clostridium perfringene is a normal 
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eons-tituent ©f fecal flora of boHle and breast-fed inf ante, but 

Logan isolated the organism only three times fr» the same source, 

Kymanson and Hertz (1517) found micro-organisms in nine of thirty-nine 

Bpecimens of meconium collected by rectal swab shortly after birth. 

Burrage (1927) reported the cultivation on solid media of bacteria from 

thirty-eight of one hundred first passage specimens of aeccniu®^ the 

first of which was collected at delivery and contained many bacteria.

Epstein and Jelnik (1932) were the first investigators to re

port micro-organisms in the intestinal tracts of a significant number 

of new-born premature infants. However, their study waa restricted 

to one organlB®, Lactobacillus bifidus* In their group of infants 
f in""l"r """1; ' rnn-.uornj- w.i.i ur.r T-.rij.T.;ii

(thirty-five per cent of which were premature) fifty per cent retained 

the lactobacilli when changed from breast milk to expressive human 

milk. In the other half of the group, (exactly fifty per cent of which 

were premature), a gram negative organism of the ccli-aerogenes group 

supplanted it in three to sewn days*

Oerstley, et al, (1939) further supplemented Tissier*® and 

Logan1® assumptions of We importance of the diet in the appearance 

of intestinal flora* Their experiments confirmed the work of Brown 

and Bosworth (1922) and Upton (1929) j nawly, that it takes approxi

mately two weeks after cow’s milk feedings haw been discontinued and 

breast milk given exelusiwly for the intestinal environment to return 

again to a state favoring the gram positiw flora, 1 marked difference 

appeared in the flora within twenty-four hours after the infants were 

changed from breast feedings to artificial feedings.

t
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Hall and O’Toole (193k) reported that ninety-four per cent of 

the first specimens passed by infants fall to ahem bacteria microscopic

ally, but also stated that organisms were present in six per cent of 

the specimens passed by infants twelve hours old. They demonstrated 

aerobic bacteria by culture methods in about thirty-eight per cent of 

the fecal specimens passed by the infants during the first five hours 

after birth; and that the percentage of specimens containing bacteria 

rose rapidly to one hundred during the first twenty-four hours of life. 

The predominating organisms were' white micrococci and Escherichia colit 

while Streptococci and eportulating bacilli were rare.

The same investigators (193^) 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 in specimens from all 

the infants by the second day,

Snyder (1936) published a study of ©rganieas appearing in 

meconium from sixty-four infants four hours after delivery. Besults 

were checked with skin cultures obtained at the same time. There ap

peared to be no correlation of the organisms isolated from the two 

sources.

Snyder (1939) examined the feces of twenty-two infants between 

two weeks and one year of age. His results showed that while many 

species of bacteria were isolated, only a few were present enough 

times to be considered as possible memWs of the normal fecal flora, 

even with twenty-five per cent of the stools examined selected the 



lowest figure for norsale Davidson (1926) said that the nornal in

testinal flora ie composed of only a half dozen species# but failed 

to give tiie species in the order of their abearance* Snyder's work 

supported Davidson's statement but In his study, the following 

species occurred in wore than twenty-five per cent of the stools ex- 

aainedt Escherichia coll-93e3X« Streptococcus faecalia«78.5X> 

Clostridium welehl-68»7Xi Clostridium teritium*51»6%, Baeteriodles, 

group I-li7X> Aerobacter aerogenes-W» Streptococcus mltis-29*7X. 

Macro coccus epldermi3-26.1iX* and laetobaeillus tdf idus-21ivhX» He 

also found that breast milk inhibits the growth of sporulating 

anaerobes, only four strains of such organisms being recovered from 

the feces of the breast-fed group* He cited staphylococci to be 

more prevalent during the early breast-fed period and supplemented 

breast-fed periods than in 'later months.

These findings way be compared with those of Duncan and Walker 

(19h2) who discovered a high Incidence of Staphylococcus aureus in 

the milk of nursing mothers and la the throats and intestines of 

their infants.

Boss (1950) studied feces of infants microscopically, affirm

ing Levi's (19111) work that breast-fed Infants have an advantage over 

artifically-fed in their resistance to various infections. Breast

fed infants produced fecal samples showing almost 100 per cent of the 

gram positive Lactobacillus bifldus on fecal films* Those of arti

fically-fed infants exhibited no predominant organisms but about 50 

per cent of the bacteria seen were gram positive*
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toere 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 upon diet 

rather than age. Lactobacillus acidophilus appears to be the most 

common organism found in the intestinal tracts of bottle-fed infants, 

anc^ 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 

Escherichia coll and Aerobacter aerogenes being the most common organ

isms in this group. Although there are other forms of facultative in

testinal bacteria, it is generally accepted that normally the fecal 

flora ls composed of a half dozen species.

This study was made to investigate the approximate time of ap

pearance of micro-organisms other than lactobacilli in the intestinal 

tracts of new-born, premature infants. Lactobacilli have received 

much attention from previous investigators and the special effort re

quired for their cultivation seemed unjustified in this study.



SAPTEBn

KET0DDS OD MATERIALS

Fecal specimens were obtained by use ef jwctal mba which 

Were prepared by fitting a short piece ef glass tubing with fire* 

polished ends ever a cotton applicator stick* This was placed in a 

test tube, which was tiien plugged with a cotton ball and sterUiaed 

in the autoclave at fifteen pounds pressure for forty-five minutes* 

When apeclBens were desired, the anal region of the Infant was 

cleansed with phisodera, and the glass tube inserted Into the rectun 

just past the anal sphincter. The swab was then run into the rectum, 

withdrawn, and replaced in the sterile test tube*

All of the specimens were cultured within an hour after col

lection, Salmonella and Shigella medium was streaked to determine if 

these pathogens might e^pear early in the life of preMtare infants* 

Pesoxycholate agar was used for the isolation of ether gram negative 

organisms* An enrichment broth (Brain Heart Infusion) was innoculated 

and later was subcultured onio Eosin Methylene Blue agar and Sodium 

Aside agar for the separation of the gram negative organisms from the 

gram positive groups* A Thioglycollat® broth was innoculated for 

anaerobic organisms and facultative anerobes* Growth from this 

medium was then subcultured onto Iosin Methylene Blue agar and Sodium 

Aside agar and placed under alkaline pyrogallol conditions for 

anaerobiosis* A Sabouraudfs agar slant was streaked for yeasts and fungi.

The media innoculated from the original specimens for the isola

tion ef gra® negative pathogens were satisfactorily demonstrated. Ko 
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salmonella or ehigeHa were found in the etucfy* The non-lactose fer

menting as well aa the lactose fermenting organisms were successfully 

cultured ©n the Desoxycholate agar when present.

The reutinea for isolating organisms from the Eosin and Sodium 

Aside agar plates grown aerobically and anaerobically were identical* 

In instances where Eedierlchia poll could not be diatinguiahed frma 

Aerobaeter aerogenes by cultural characteristics, biochemical testa 

were used* Wlien other gram negative organisms were found, they were 

Streaked on Eoain Methylene Mue agar for isolation* Then, if they 

were non-distinguishable by cultural characteristics, biodiemical 

testa were alloyed* Identification of the organisms followed 

Bergey1«. Manual of Determinative Bacteriology*

The identification of staphylococci tyea the Sodium Aside agar 

was done primarily by staining characteristics and colonial morph

ology* In some instances# subculture onto Loeffler’s media fw pig

ment production aided, in "the separation of species otherwise not 

separately identifiable*

Streptococci were differentiated according to colonial morph

ology, staining characteristics, -and hemolysis of human blood* Entero

cocci were identified by their appearance on mstear, hemolysis of 

blood, and the ability to grow in liquid medium containing 6*5X saline*

The anaerobic gram positive bacilli found were identified by 

microscopic smears from liquid and solid media, hemolysia of blood, 

spore formation, and biochemical determinations.

The yeasts were identified by growth characteristics and micro

scopic examination of stained aware and wet preparations*
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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 

fx*om which feeal swabs were obtained* This study included eight sets 

of twins*

The original procedure was to obtain specimens of meconium by 

rectal swab between six and twelve hours after birth and at the end of 

tiie following twelve hours* Thereafter, swabs were collected every day* 

Several of the infants were dismissed In a few days, limiting long range 

studies to fifty-seven infants fen* one week, twenty»three for two weeks, 

nineteen for three weeks, and twelve for four weeks* It must be em

phasised that frequently infants were in a weak condition after de

livery and it was not advisable to disturb them for rectal swabs at the 

scheduled time of collection* Therefore, the specific times planned 

for collection of the specimens could not always be adhered to*

The Infants were admitted to separate nurseries depending upon 

their respective weights and general conditions* Those near the weight 

limit for normal term infants and appearing noraal with good color 

were cared for in the newborn nursery along with the newborn, full-term 

infants* The smaller, more premature both in weight and gestation 

period were placed in the premature nursery.

The separation of infants into the two nurseries is important be

cause of the differing schedules of feeding in each nursery*. In the 

premature nursery, the infants received nothing by mouth far the first 

twenty-four hours of life* ' During the second twenty-four hour period, 

these infants received four feedings of distilled water and four feed

ings of five per cent dextrose. . The babies were not fed when exactly 

twenty-four hours old, but at the scheduled feeding tin® which was 
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nearest to their being one old. During the third day of* life* the 

infants were started on a cm*third strength formula which varied with 

their respective weights* If an Infant wighed less than three pounds 

and twelve ounces, it ms started on either Moad-lohnsm formula 410 or 

411 depending on the order of the attending pediatrician. Formula 410 

consisted of a noW&t silk solution, and dextri-®altoaej formula 411 

was' eosposed -of ooconut oil*' dextri*Bialtose and silk caaponents. If an 

infant weighed sore than three pounds and twelve ounces* it ms fed om~ 

third strength Alacta, a liead-Johnson formula of low sodium* high car* 

bohydrate, and low fat content, ’ The fourth day, iwo*tltrds strength 

formulas were fed and at ths beginning of tis fifth day* all the infants 

receiwd full strength formulas.

In the newwbora nursery* feedings wore begun after the first 

twelve hours and oonalsted of distilled water' ewry four hours until 

th® infants ware twnty-four hours old* For the fdlewing week* they 

were on a formula of evaporated Mik, dextri-aaltoBe* and distilled water* 

The sclsduled feedings were every four tours*
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RESULTS

Xh® results '©£ this found in ths follswli^ tables ■

which are Gomtxuctsd according to various restrictions and cauditions e 

An interpretation of' th© taWs is found in the discussion*



TABLE I

WTS OF TIME @AT THE MTESTI^L T2ACT OF HCTBOR1 PREMATURE INFANTS APPEARED STERILE

CASE . MCE SEI HOTIS^CTLTUH® WtoATIVE TIKE CULTUEED
. PQOSDS oocss . MKJBiC AMHOBia

1 3 s*s tolte ' lais 13 13. ' ■ . < . 13 Hours

2 3 s*s telte Male 13 13 : "13 Hours

3 > 12 Ccd.«red Male 8*5 8*5 : . . -31 Moura

M .s' 8 Colored Ttaaale 8 8 U Hours

s s M Colored Feaale 12 32 15 Sours

6 M 3 Colored FeMle 12.5 12*5 111*5 Hours

7 & 7 Colored Sale 12*5 ' 12*5 12*5 Sours

8 b 0 Colored Sale 8*5 6*5 6.5 Hours

9 5 Colored resale 10 10 to.ltottr*

20 12 mu Male ■ 8 6 6 Hours

n & 12 Colored tesale 7 7 7 Hours

12 S 8 White Kale 15*25 15*25 15*25 Hours

13 s 2*5 mte Female 15 15 15 Hours

2Jb 3 9 Colored Feisala 11 n 11 Hours

15 M S<S Colored Kale 7*5 7*5 13*25 Hc®ni



mil i

tESara Of TIKI 1HAT THE XTESSTim TEACT Of EW®W W&MS JtiTMMS STEHILE

moBT I&CS SKI ' CWUB® KEGimi TUB CSL7U1O
iwiids O’JSCfS ASAEBOBIC

u S 0 Colored Kale U.25 11.25 11,25 Imre

17 b 11 White Feaale 12 12 7 W»

18 b 12 Colered yeasle 9 5 7W»

If 2 n Colored Kale teeitiwe In 6 Hours 
(First Culture)

7 W»

20 M 5 CtiLored 6 6 1 Nye

21 b 12 Colored tada "11 60 7 teye

22 & 10 O^Lor^ tele 27*25 27^5 ' 27*25 Boure

23 3 15 Oolond tele 23 23 7 W»

2b 3 12 Colored tele 17-25 17-25 11*5*

25 b 1 ColoinedL tel* Positive In 13 Hours 
(First Culture)

1 te^e

26 b 13 mte Fesal* 12.25 12.25 7 W*

27 5 2 Colored tel* 21.75 21.75 IDay

28 3 13 Colored Feaale 6 6 7 tegre

25 b 1 White Feaale 6 6 7 1*5*



tabis X

CASE wrasr ■ EACS SEX HOUKS CULTURID KBSATIVE
POUNDS QUSSBS

5 1 WMt* Fesale w 10 10 Moere

31 4 9.75 Colored Sale IS 10 7 Days

JS 4 13 Colcared @•5 6,5 7 Days

33 4 7 mte Female 16,75 16.75 IDay

34 4 9 White FeaaXe 3jSw^>0 16.30 IDay

35 5 4 White Kale Positive to 16 Hoars 
(First Culture)

1 Deyr

34 3 23 White Feuale 12 12 fDsyre

37 4 2 Colca*ed Male Positive to- f Haure 
(First (Xilture)

7 Daye

3$ 5 7*25 Colored FcEstle' 7.25 7.25 1 Dagr

37 3 ^4 White Sle 15 X^i 4 Da^e

4^* 3 4 Colored Male 12 12 ID^r

yi 4 0 Colored Fesale 6 6 2Dajv

42 4 6 Colored Male Positive to 11 Hotre 
(First Culture)

7 Days

43 5 2 Colored Female 20*5 20.5 2 Days

AA 4 4 Colcared Female 12.5 12.5 2 Daye



TABIS X

LI^GTH CT Til® THAT THB IMTKTINAL TRACT CT NBiBCRN FEBIATURE LEASTS APPEARS) STS1IIE

CASE WEIGHT
POUISS OUHCES

RACE SEX HOURS CXJITURED N0SATIVE TIME CULTURED
ABAS£®JjG

45 4 3 Colcrsd Female 10 10 7 Days

4^ 5 8 Colcred Feoale 7.5 7.5 2 Dage

47 5 7 Colored Sale 12,25 18.5 1 ©sgr

4S 4 e Colored Female 16 U 7 Daye

47 5 2 White me 9.75 9.75 2 Days

5© 5 6 White me Foeitive In 6 Ifours 
(First (Mtore)

1 Day

51 3 4.75 Colored me U.50 U.50 IDay

52 5 4 Colcred Feaale u U 7Day»

53 5 3.75 Colored me U^5 U.25 1 Day

54 5 1 Colored me U 11 2 Days

55 3 5 Colored me 22 12 IDay

56 3 7.5 Colcred Female 7.75 7.75 3 Daye

57 5 4 Colored Female 20 20 2 Days

58 5 5.5 Colored Male 9 9 2 Days

59 3 12 Colored F®iale 17.5 17.5 7 Days w w
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TABXS I

BOTH OF TIKE TSAT TK& ISTiMISAl TEACT 01 WBOEM PH^TURg ISFAM7S APPEARED STERILE

...
HOURS CULTW.ED NEGATIVE TO® CULTUREDSEX

KiOHDS OUNCES XEKIBIC

66 k 3 Colored Female ■ 16*25 16*25 -^7 W«

k 77 C®&@re& Femle 32*75 32*75 7 Day*

to 5 1 «hite me 8 8 SSay*

63 2 Colored Fesale 10.25 10.25 2 Day*

6h k 6,7^ White me kl.5^ kl*9) 7 Bays

6$ k S Colored Wale 8 8 3 Days

66 5 6as Colored Sale 11 11 k Days

67 k Colored Female 8 8 Ik Day*

6a 3 10 Colored Feeale ’ 12*75 12.75 7 W*

6? 5 a Colored Fesale 8^5 2

70 S 8 Colored Feaale 13*75 13.75 1 D^r

71 $ a C^Ured Female 12 12 2 Seyni

72 k 13 White Male 17.S) 17.59 Day*

73 5 8.5 Colored Feaale 8 8 2 Days

7k 3 7 Colored Wale 11.5 11.5 30 Day*
&



TABLE I

LENGTH OF TUB THAT THE IHTESTISAL TRACT OF KE^BORH PREHATURE INFANTS APPEARED STEEILS

CASE WEIGHT OX HOOTS CULTORB) NEGATIVE TBS'CUia'OTED
POUNDS OUHCES AEROBIG AKA^DBiC

(First Culture)

1$ U White Hale 13^3 18^3

16 S 3 White Itale . 12 12 30

77 5 1 Colored Fesnale 29' MS 1

78 M 0 Colored Feaa&le MS MS IkM

79 k X«9> Colored Feaale a 8 30

80 M 9 Colored Feesule 18*7S 1M5 30

81 3 M Colored ' Me 16. 16 30
82 U Colored Fteale 22 22 3
83 Colored Feaale Poeitive la 12*5 Hours " 30

8b 3 20 Colored Male 11.25 11.25 30

85 3 22 Colored Fesale 10»S9 10.50 30

86 h 13 Colored Male. 10.50 10.50 21

87 2 10 Col<n*ed Fenale 10.50 1O.^> 21

88 2 U Colored Male 12.25 12.25 1

85 3 0 Colored Male Positive in lb Hours 
(First Culture)

30



TABLE I

WIMGTH OF TW THAT SIB XXIU.MM1VAL TRACT OF NEWBOJ3I FR^ATORE IMFAKTS APPEARS) STERIIS

CASE YfEIGHT RACE SEt HOURS CULTURED NEGATIVE TIKE CULTURED
Fcess OUNCES AE30BIG ASAWB1G

w 3 5e5 W-te Male 51 J53L 3 Daye

n 3 11 Colored Female "ill Xli 30 Days

n $ 0 Colored Fecale positive in 5*5 Hours 
(First Mlture)

1 Day

n h 1*25 Colored Mie U.5& 11.50 21 flays

$k M 5 Colored Kale 11.25 11.25 21 Days

h k White M&le 18.93 18.50 1 flay

M 12 Colored Kale Positive la < Hours 
(First Culture)

Ik Days

si 1 Colored Kale U.25 He25 22 ^ye

98 3 1 Catered Female 11.75 U.75 22 Days

99 5 3*5 Colored Female 9.25 5*25 2 Days

100 M 2 Colored Kale 19.25 19.25 21 Days

101 5 6 Colored Kale Positive is 16.25
16.5 
(First Culture)

3 Days

102 55 1 Colored Female 16,50 16.50 3 Days

103 M 15 Colored Kale 20.25 10.25 2 Mys



TAEI^ I

LOOT OF TIME EAT THE INTESTINAL TSACT Or SHTOOW PHEHATUHE IHFABTS APPEASED STERILE

CASE WEIGHT RACE BOORS CULTORED NEGATIVE TIME CULTJRED
P0U5D8 Ol^CES AEROBIC ASOBOSia

10M h 3 Wte Sale 12 22 Ik

105 k n Colored Femle 25*53 11 1XW*

106 k i Colored resale 25.23 12.25 1

107 k •i ■ Celored resale 10 20 7 W*

108 k M Colored Female 13.5 13.5 7 Wb

109 k 3 CdL4MNt Kale 9*5 9*5 7 W*

110 k n Colored Male 16.75 7



TABLE H

X STGDI OF THE AFPW.PJLKCE OF IMESTIOL FWKA IS SE7E3 51X3. OF TRIS FWATL'SE ISFAKTS

Day of Appeaaranee ©t "Stero-Crgsxnis®©

Ctea® IMlvl&al Srfa Hours Cultured Begatlve Tim 
"Sex^Me Aoaeroble Cultured

1 1 154^ 1$^S

B Positive is 15 tear*
(First &ltere)

2 1 18*75 18.75

B 16.50 16.50

3 E lleSB 17.5&

B 1M5 16.25

h A 11.25 11.25

B 30.50 10.50

5 X Positive in 13.50 Seers
(First Culture)1 12.25

1 w

1

lent Msiesed.

1 1

2 togra 2 . . . . 2 2

2 l^s 2 2

7 W» 5 M 2 .2 7 M

7 Bays 2 6 2 2 M

28 i^y* 2 3 8 i» 2 2 8 M

28 Days 2 M 6 li 2 7. 2

28 toyrs 5 6 3 1 k k

n>o



TABLE II

A STUDI OF TIS APPEJIBABCE OF r^TESTHUL FLOHA H SEFO SITS OF TOM FMIIATURE UFASTS

D^r of Appearance cf Mcro-Orgaai®®i

Case ' Individual Twin K^rs Kegat-iv© Time
Aerobic Anaerobic Cultored

6 A 11.50 , 11. %) 21Days 2 2 10 2 2 It

B U.25 U»2> 21 Days 2 7 18 2 2

7 A Positive in U Hours 3 Bays 1 2
(Firat Culture)

B 16.50 16,50 3 Days 2 2 2 2



TABLE XH

THE AFPEARAHCE OF IKTESTIKAI, toOEA O PRmTUBE WOTS EEUTED TO SPECIFIC WIOKT GPO’JPS

Ficro-OrganisEEiS Present la Sue First Positive Cultures

Wight Stoaye
2 Pcmnds, 11 Ount^a to
3 Pawsda, S Ounces 
Infanta Wei^it

Minimi Heers 
tiultured Negative 
Aerobic |Ai3aeroF)ic

2 Pcands, H Ounces Poaitiw la 6 Hours 1
(First Culture)

3 Founds, 3 Ounces 9*5) 9*5> 1 1

3 Pounds, M Ounces 12 22 1

3 Pounds, 7 Ounces IL. 5) 11.50 1 1

3 Pounds, 7 Ounces 11.7$ U.75 1 11

3 Pounds, 7»5 Ounces 7.7$ 7.75 1 1

3 Pounds, S»5 Ounces 16 16 1 111

w



oi ttmio®. new n mms iqat® mans wn®r gssops

Wb®ro-^r^&sw & XSse Hr«t PQsitlw aa&»®»

g^w<tna^

.aawRF
>05^

Begaiiw 
A^jrobie

3 Pounds, n 11.

IS 9roowi Mt,75 IMS

3 fereada# H 6gu®@@8 M u

3 WbiiM, 12 Oeaeea 1T«25

3 Powds, X2 Oti©ee@ 20,^ 2O»5^

3 Pcsinda, 12 CXmees X7»93 xr»s>

3 P^sM, 12 ^mees

3 tetoB&s, 13 Oeac®* 6 e

3 13 Oin«>a 12 12

3 P^ssSs, 3M Oeneea 1$

3 Peends, 15 Ounce# 23 23



TABLE IV

THE APPEARANCE 01 XSTSSTmi WOBA IN PREMATURE INFANTS RELATED TO SPECIFIC WEIGHT GBOUFS

.... ............... .......... . .............................................................. .

Sicro-Organisms Present In The First Positive Cultures

Weight Range Miniisal Hours
3 Pounds, f Ounces Te Cultured Eegative 
h Pounds, 0 Ounces . Mx^bie lAnaerobie

h R»nde, 0 (tenets 2U73 2H.15 1

M Pounds, 0 Ounces 661

1 1

1



TABI-,E V

THE APPEAKOCE OF ISTESTIEAI. FLOHA II PWATUHE WAJOTS EEUTE3) TO SPECIFIC HEIGHT GROUPS

Kicro-Organisms Present In The First Positive Cultures

Weight Range Minimal Hours
U Pounds, 1 Ounce To Cultured^Kegative 
ll Pounds, § Ounces , Aerobic Anaerobic

h Pounds, 1 Ounce Positive is 13»7!> 
(first Csltaire).

M Pounds, 1 Ounce 6 6

M Pounds, 1«5 Oxmces 8 8

M Pounds, 2 Ounces 19*2$ 1?*25
i

M Pcmads, 2»5 Ounces 22 22

U Pounds, . 3 Ounces 16.25 16.25

ll Pounds, 3 Ounces 12 12

k Pounds, 3 Ounces IX) 10

h Pounds, ' 3 Ounces 12.50 12.50

ll pounds, M Ounces 12.50 12.50

k Pounds, k Ounces 13*25 13*25

1

1 1

1 1

1

11 11

1

111

1 1

1 1

11 1

revx



t&Bil V

m APFMSASCg OF ISTESTISiL FWM B F^KATURK BFiTTS REUTSD SPECIFIC WEIW OBC^PS

Kicro-Organlass Frwasfc Is flrat I^sitira Cslteres

Weight Pange ; - Mni^l Hours
Z”^** 1 o™1” ®> Sd-tyged fleffliMTe

M reoste, 8 O^e* . Aerobic Anaerobic

' (Brat (Mtera)

M P©ttaM» M Cteysea ■ 1B.2S 13^5 1

& ftoende. S Osaces e 6 1

S 8 1 1

M Psu^g, 6 Ossces ^MdUra la 11 Hww

& toltods. 6*75 "dueeaa lil*50 &X4^ 1 1 1 1 1
M IhcaMada, 7 Ounces 11.25 11.25 1 1
M PStoE^, 7 Ouaess 11,93 U.93 1 1 1 1 1
li PaaaOs, 7 Ounces 32.25 32^5 1 1
M Pewnda, 7 Ounces 16.75 16.75 1 1 1
M fceaaStii, !•$ Osncsa PtoSiUra fa 12 Hours 

(First Culture) -d
1

Il Pounds 8 Otmees 15 16 1 1 1



TABLE VI

THE APPEARANCE OF INTESTINAL FLORA IN PRE34ATURE INFANTS BELATED TO SPECIFIC WEIGHT GROUPS

Bicro-Organisms Present la The First Positive Cultures

Wei^it IMnge
M Pounds, ? Ounces to
5 Pounds, 0.Ounces

Minimal Hours 
Cultured Negative
Aerobic Anaerobic

U Pounds 9 Ounces 18.7$ 18.7$

M Pounds P Ounces 8 .. 8

M Pounds S (Nmces • .. 11.2$ n.2$ .

M Pounds 1**1$ Ounces 10 10

U Pounds 11 Ounces 16.7$ 16.7$

M Pounds 11 Ounces 2$ 11

U Pounds 11 Ounces 12 12

M Pounds 12 Ounces 7 7

U Pounds 12 Ounces 11 31

M Pounds 12 Ounces 9 9

h Pounds 12 Ounces Positive in 6 Hours 
(First Culture)

O
ra

m
 P

os
iti

ve
Ba

ci
lli

N



• TABLE H

THE APPEARANCE OF INTESTINAL FLORA IM PREMATURE INFANTS RELATED TO SPECIFIC WEIGHT GROUPS

Micro-Organisffis Present In She First Positive Cultures

Weight Rsnge Minisal Hoaie
h Pounds, (tenses to Cultured Kegatlye
5 Poaixis, 0 (tenses Aerobic lAmerobic

(First Culture)

b Pounds 32 Ounces Positive in 6 Hours 
(First Culture)

b Pounds 13 Ounces 17»^> 17,S0

Pemsds 13 Ounces 10.50 10.50

5 Pounds 0 (tenses Positive in p Honrs

CO



TABLE VH

THE APPEARANCE OF INTESTINAL FLORA IS FREKATUBE INFANTS RELATED TO SPECIFIC WEIGHT GROUPS

Micro-Organisms Present In The First Positive Cultures

Weight Range
U Pounds, t Ounces to 
5 Pounds, 0 Ounces

Minimal Sours 
Cultured Negative Es

ch
er

ic
hi

a
co

ll
A

er
ob

ac
te

r 
ae

ro
ge

ne
s

B

1 Ps
eu

do
m

on
as

•H
i
8
1

ca En
te

ro
co

cc
i

i

i
eo di

ph
th

er
oi

ds
 

O
ra

®
.P

os
iti

ve
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ci
lli

Aerobic Anaerobic

$ Pounds 1 Ounce 16.5 16.5 1 1 1 1

$ Pounds 1 Ounce . 10 10 1 1

§ Pounds 1 Ounce 8 8 1 1

$ Pounds 3 Ounces 9.15 9»1$ 1 1

5 Pounds 2 Ounces 10.25 10.25 1 1 . 1 1

5 Pounds 2.5 Ounces 15 15 1

S Pounds 3 Ounces 12 32 1 1 1

S Pounds 3.5 Ounces 9.25 9.25 1 1 r

5 Pounds It Ounces 12 32 1

$ Pounds M Ounces Positive in 16 Hours 
(First Culture)

1 1 1

$ tounds It Ounces IM IM 1 1

5 Pounds 5*5 Ounces 9 9 1 1



tibis vn
THE APPEARAHCE OF INTESTINAL FLORA IS PfimiUBE INFASTS RELATED TO SPECIFIC WEIGHT GBDDPS

S-cro^x^aniaais Present la Th» First Positlw Cultures

Wel^hit Range Kinimal Hours
k Pounds, 9 Ounces te diHufed' Kegative 
^Pounds, 0 Ounces Aerobic .Anaerobic

S Pound* 6 Ounces Positive In 6 Hour* 
(First Culture)

5 Pounds 6 Ounces 20 20

$ Pounds 6 Ounce* Positive In 16*5' Hour* 
(first Cult’ore)

$ Poimde 6*25 Ouncss 11 11

S Pounds 7 Ounce* 12.25 8.50

S feseaa 7*25 Ounces 7^5 7*25

S To'an&s S Ounces 8*25 8*25

§ Pound* 8 Ounce* 7*25 7*25

$ Pound* 8 Ounces 6 6

5 Pounds 8 Ounces 8 8

5 Pounds 8 Ounces 12 12



TABLE rat

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

Per Centage ef Infants Containing Specific 
Organises in First Positive Cultures

Infants
Weight Range

Lbs. Oa. to Lbe. Os,
Average Hours ef 
Negative Culture fe

«8 •Z 6 I So
m

on
as

 

hy
lo

co
cc

i

1I
O O
1 

£3h

D
ip

th
er

ol
ds

G
ra

m
 Po

sit
iv

e 
Ba

oH
ll

Aerobic S’

Es
ch

 
co

ll eg t
41 & 1 I I

6 3 3 3 8,5 13 13 50 16.T 16.7 16.7 83.5 33.M16.7 0 16.7

13 .3" 0 13,1 13.1 tl.1 23.7 15.8 15.8 k7.M 31.6 7.9 15.8 0

M X M 8 15,5 15.8 63.6 26.5 15.9 10.6 te.h 1^74 26.5 5*3 0

13 4 F 5 0 13*M 12.5 T94> 15*1 0 0 ^.6 23.7 31.6 7,9 0

19 S 0 $ 8 10.9 10.3 83.6 IM- 5.3 0 UK1 15*9 26,5 0 0



DC

D^y ©f Appearance ©f Oz^aatsms

THE APFEABA8CE OF MICH)-OHGASISMS IH THE iKTESTEiAL TFACT OF PWATURE IfTANTS FASTS) FOB THE FIES’T »ELVE
HOBBS OF HFB

Case Minijnal Hours 
miurea Negative 
MrobiG | Anaerobie

Tiae Cultured
-#*

" i iill
5i £ i

o
1 1. § i i i i

s II1 WS Sfl
1 IMS 16.75 2 2 2 2 2

g 1»S«93 16.53 2 2 2

Fcsitive is'16 Hours 2 - 1 - 2 1
(Ftrst Culture)

& 7.25 7*25 2 Days 1- 1 1

$ 7.53 7.90 2 NF* 2 2

6 12.25 B.5& 1 Bay 1

7 9.75 9*75 2 Days 2 2

8 Positive in 6 Hours 2 Days 1 1 1 2
(First Culture)

9 1U25 IMS 7 Days 2 2 3 7 *-

IS 20.00 20.00 2 Ws 2 2

11 11.50 11.50 2 Days 1 1

12 10.25 10.25 2 Da^s . 2 2 2 2



THE APPEABARCE CT KICIKM)K^I^S IS IKE IHTESTIRAL TIUCT OF PESATC6E IMF1STS FASTW FOB TSE HRST TWELVE 
OF un

tit A^pearaase of Organisms

C&se Mtitaal Rears
liurpd Kegatlw Tiro (hltosi

AeroMar J Awrossis .

13 / 8,%. ■2 2 ‘ 2
/

2

12^> 33-,^) 2 Fajs 1 1

8,0 - 8.0 ■ 2 IMF* 1 ‘

1& 10,29 • ^*2$' 2NR . 1 1

X7 la $*S Bears 
(First Culture)

2 x^r* ■ 1

13 18.50 13.50 1 Ifey 1

FesiUw ia
16,93 Era,

(first Culture) 16,93 3 Bs^s 1 2

20 16,50 16.50 3 Bas® 2 2 2 2



TABLE X

THS APPEARANCE OF KICHO-ORGANISKS XS THE INTSTINAL IXOFA OF FEATURE IIFAHTS FASTED FOB THE FIRST 
OTEHTI-FOUR HOURS OF LIFE

Day of Appearance of Orgeniama

1' 5.5 6.5 , - 1 Day 1 ' 1 1 •

s

3
U

5

6

t

8

8 6 1 Day

12 12 IDay

12.5) 12*53 1 Bay

PoslUM la 7 Hours 1 Day
(First Culture)

Positive in 15,25 Hours 1 Day
(First Culture)

Positive in H Hours 1 Day 1
(Hrst Culture)

7*50 7.50 1 Day 1

1 -

1 ■

1

1

1

1

1 ;

1

; 1 '

9 12.55 12,50 7 Bays 2 2 k 2

A*» 
er



TABLE X

THE APPEARANCE OF KICW-ORGANISMS IN THE INTESTINAL FLORA OF PREMATURE INFASTS FASTS) FOR THE FIRST 
TONTI-POUR HOURS OF LIFE

Day ef Appearance of Organifisaa

Case flinMal Hours
Cultured Negative
Aerobic | Anaerobic

Tin® Cultured

K) 8.75 8.75 7 Days

n Positive in 6 Hours 
(First tolture)

7

12 6 6 - 7 Days

13 n 7 Days

1U 23 23 7

IS 17.50 17.50 7 Days

Positive in lit Hours 
(First Culture)

7 Days

17 12*S> 12.50 7 Days

18 6 6 7 Days

19 21.75 21.75 7 Days

20 10 10 7 Days

21 8.50 8.50 7 Days



TABLE X

THE APPEARANCE OF MICRO-QRGANIS® IK THE IKTESTIBAL FLORA OF PREKATUHE INFAKTS EASTED FOR THS FIRST

2

u

Case Kinimal Hours 
^itured Negative 
Aerobic | Anaerobic

Tine Cultured la 
as A

er
ob

ac
te

r 
ae

ro
ge

ne
s

Pa
ra

co
lo

n

u
111
| if

•rt O 
i£ 
i St

re
pt

oc
oc

ci

22 12 12 7 Days 1 ■ h k 1

23 Positive in 9 Hours 
(First Gilture)

7 Days ' 1 6 1 1 1

2k 15 IS 6 Days 2 2 2 2

25 12 . . :12 , . . . 1 Day 1

26 6 6 X 1 " 1

27 Positive In 11 Sours 
(First Culture)

? toys 5 1 3 3

28 10.25 10.25 6 Days ^2--. . - 2 2 2

2? 16 16 7 Days 2 7 2 3

30 15.2$ 15.25 3 Days 2

31 17.25 17.^5 9 Days 5 k 2 2 8 u

ttr
aa

 P
os

iti
ve

 
Ba

ci
lli



TABLE X

TSB APPEAMMCE 01 KICSMSBIASMS 18 THK BTESTBUL FWBA C$* FKSgmKE OFAKTS FACT) FOB THS FIHST 
Tsmx-Mm BWHS OF UF2

Case Mai«l Hours - Tiae ©alta1®!
"piltured Wgatlw 

Aerobie Anaerebic

Day ef Ag^eaxenee <*f OrganifiBsa

32 U«X5 16.25 9W* 2 6 2 2 &
33 3SU1$ 32.75 5 5 5 5 3 3 M 3

3^ !»,§) til* 7 Bays 3 & 3 3 \

35 8 8 2 Bays 2 2 3

29 20 9 2 3 » 2 2

37 18e5> 18.55 39 De^ni 2 2 M 3dh 23 M 7

38 u«5& 11.50 30 3 5 t 2 5 23 3ti

39 18*25 13.25 30 Days 3 3 16 7 6 2 7

^0 ^e?5 30.75 IM D^e M 5 3 s 3 3

til 30 10 3Q S^ra 3 U 2 2 3

ti2 18.75 2U.75 30 Days 2 6 5 20 2 3 9 13 6

&3 16 16 30 Day® 2 M 2 2 2 3



TA8LE X

THE APmME^ OF KICHO-QifcUKlSl^ IS IKE ISTESTIHAE FWM OF PBH5ATU2E IKFASTS FASTW TUH m nHST
WESn-roOB. H3U^ OF 1IFE ■

\ .
■ W Appearance st Orgaais®®

CSW lislsal UmiSB
Cnlfeired wgatiw

Stes Cultured.
h

II11

©
w

e^
vw

vw
v*

 

Pi
ph

 th
er

e i
ds

 

G
ra

n P
os

iU
ve

M
1H

MreM© Iwerebie

M PeslUw In
UeS 12«S

(FixM Qaltisre)
30 1

,1

1
-5 2 2 2 5

U5 n«2S nos 21 w® 2 3 1 & N t 2 8 i-

U 19*91 ni^s 2
i1' 18 6 2 M 2

&7 1CO5 19»25 is w» M 15 1 2 3 5 N 3

’ to Pctiltlve jto 12 Moura " 
(First Ctiltui?®)

30 $®3r* a 6| 7 3 1 li 3

It? Positive In 12 Hears 
(First Ctoltare)

,^> W»

30 Nf» '

12 2^7/L^._ ■ i 

j__ ’i”

li

3

M

5..

2

2 5

51 ii*9r ^i*5o 22 We 1 A i U j' 1

1105 1145 We 1 6 Lfc'ia-' 1 1

& Peeitiw in 6 Hosm 
(First Culturs)

3M We /:Z 1 X 1 8 2



TABLE X

TKB APPEARANCE OF MICRO-ORGANISMS IK THS INTESTINAL FLOHA OF PREMATURE INFANTS FAST® FOB YBK EBtSt 
TWEHI-FOUE HOURS OF LIFE '

Case Kialaal Sours Ttes Cultured
Cultured Negative 
Aerobic ।Anaerobic

& u.25

11.75

11.25

U.75

21 W®

19 W»

3

2 '

3

3

2 3

■ 2 .

3

10 2

56 15.25 19.25 1M We 2 7 6 & 3 3

57 26.25 H.75 13 Bas's 2 2 3 3

58 12.25 12.25 32 Days 7 6 2 9 1 7

59 10 10 9 Bays 5 4 5 2

to v>



TABLE XI

THE EFFECTS OF ANTIBIOTIC THERAFX OH THE APPEARANCE OF INTESTINAL FLOHA IN PREMATURE INFANTS

Organisins Present In the Saj of Appearance cf Micro* 
Fl®ra Prior to Antibiotic Organisins in the Intestinal 

Therapy Post Antibiotic Therapy

3.$ U.6 8 6 3.$n

X 5 1 , N- - . -:$;5 ' 6 Days At Birth 1 1 5 5

2 $ 6 ii u 3 pays At Birth 2 2 a 3 3

3 3 10 12,75 12.75 7 On Mh Day 1 1 1 1 1 1 1

M 5 3 12.25 12.25 30 Days On 3rd Day 1 1 1 6 8 10

5 k 6 12 12 Hi toys On 3rd Day '1 1 6 10 6

6 3 15 13.5 13.5 7 Days On 3rd Day 1 1 6 6 5

7 3 k 5.5 . 9.5 7 Days On 2nd Day 1 J» 7 5 3

8 U 9 6 6 7 Days At Birth 2 U 2

S U 11 12.5 12.5 2 Days At Birth 1
f -

1

Average Day of Appearance of Specific Micro- 
Organiaas in the Intestinal Flora of Premature 
Infants Post Antibiotic Therapy



AXA

THE APPE&HANCE AHD SUCCESSIOH OF IKTESTIML FWM TH SEVEHTEEH FEEKATUBE ITOITS KEPOMB
BAIL! FOB ONE WEEK

FEB CEHTAGE OF I8FAHTS EXHIBITING SPECIFIC OHGANISKS IS FEQg. CULTUEES

11.6 r n.6 o 0 0 11.6 11.6 5.8 11.6 6 . 0

1$.k 17X 0
•"is 17.M 3b<8 .W.6 .11.6 23.2 11^6 ■ 17.1i

100^. 23*2 21.6 0 23.2 . li0.6 .63,8 .1TA 29 11.6 17X

100 , '■23.2.,^,8 / 11,6 23.2 . 3luS 7S»U . 5.8 29 17A 0

1330 ^.6. 23.2 . M .ST . U.6 11.6 23.2

ISO 23,2 0 11.6 ‘ ; ’ >.s .81 11.6 - 1T.M 5.8 17 .U

ISO 3h<8. 0 11.6 . 23.2
3U.8 ' -1?.^_ 17.M "■ ^.8 U.6



TSBIE-XHI

THE APPEARANCE AND SUCCESSION OF INTESTINAL FLORA IN TEN PREMATURE INFANTS REPORTED ON ALTERNATE 
DAIS FOR ONE MONTH

Per Centage of Infants Exhibiting Specific Organism in Fecal Cultures
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2 50 UO 0 20 20 70 20 0 0 20

It 70 50 0 10 30 80 100 ho 0 0 30

6 80 80 0 hO 70 70 100 to 10 20 50

8 60 70 0 30 ho ho 100 to 10 10 50

10 80 80 0 60 50 60 90 So 10 0 5Q

12 70 100 0 60 30 70 100 --30 0 0 60

Hi 80 90 0 70 50 60 IDO 50 10 0 60

16 80 90 0 70 30 30 IDO 50 0 10 70

18 80 80 0 70 30 20 100 to 0 0 60

20 90 90 0 30 IjO 90 to 0 0 60

22 80 100 0 50 50 30 90 to 0 0 70



A4.**

SHE APPEmSCE AND SUCCESSION OF INTESTINAL FLORA IN TEH PREMATURE INFANTS EEPOBTED ON ALTERNATE
DAIS FOB ONE MONTH

Per Centage of Infants Exhibiting Specifie Organise in Fecal Cultures

3 o o

2U SO 90 0 60 , 30 20 80 0 0 70

26 70 90 0 So 20 90 30 0 0 ?0

28 100 0 liO 20 80 30 0 0 70

30 80 100 0 50 $0 20 90 20 0 0 70



GIAPTER IV

Discussion

flhe results of this study are presented in table forms• The 

first series of these charts is a sunmary of the newborn infants 

studied, indicating their weight, race, sex, the tim specimens were 

collected and the ainiral hours their Intestinal tracts were ob

served to be negative ©f bacteria. In eleven instances, the first 

specimens obtained contained bacteria, the earliest positive culture 

occwring at six hours* In four of the eases, aerobic organisms were 

isolated before the aneroble; and in two instances, anaerobic organ* 

isms appeared before aerobic* Organisms isolated from these four 

aerobic cultures were Escherichia coll, Aerobacter aerogenes. Staphylo

coccus aureus, and Streptocci* From the two anaerobic cultures Alpha 

hemolytic streptococci, Escherichia coll, and Aerobacter aerogenes were 

Isolated*

The second table is concerned with a study of seven sets of twins* 

In three of the sets, one infant exhibited positive meconium cultures 

before its twin* There appears to be no actual correlation of the 

fact tlat the twins were so closely related'In gestation period and pre

natal environment to the tiro that specific micro-organisms appeared in 

the intestinal tract of either twin* However, Escherichia coll, 

Aerobacter aerogenes and Staphylococcus aureus, in that respective order, 

were tee most ccmnon organisms first invading the Intestinal tracts.
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The findings ef the eindy sere separated Inte six groups based 

on the infants* weights, and differing in sdniroua and waximua by a 

half pound, Sumatlon of ^be observed Minimal hours that negative 

results were obtained shewed that the intestinal tracts of Infants 

weighing between five pounds and five and one-half pounds wears in* 

vaded by adcro-organimas earlier than those of lighter weight babies* 

Infants ranging in weight free four pounds to four pounds and eight 

ounces exhibited average negative cultures for the longest periods* 

Overall percentages Indicated that the Intestinal flora generally 

began with Escherichia coll, staphylococci, or Aerobacter aerogenes 

in that respective order or in ecabinations with one another*

(harts were developed to coKpare the periods of fasting to the 

differences in the time of appearance of micro-organisms in the in* 

testinal flora* Of twenty newborn premature Infants fasted for 

twelve hours, twenty per cent of the first specimens collected gave 

positive results on culture* Of the remaining eighty per cent, the 

average number of minimal hours that negative results were obtained 

was twelve and one-half for aerobic micro-organisms and thirteen 

and three-fourths ter anaerobic ones* The facultative aerobes 

Escherichia coll, Aerobacter aerogenes, and Staphylococcus 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 days*

Of the fifty-nine infants fasted for twenty-four hours, 18,756 

yielded aerobic and anaerobic organisms on culture of the first



specimen. The ether 81«3% showed average minimal negative aerobic 

cultures for thirteen and three-fourths hours and just over fourteen 

and three-fourths hours for anaerobes. This is approximately an hour 

longer than the group fasted for only twelve hours. It seems as if 

the times that feedings are begun have little effect on the time of 

appearance of bacteria.

In the report of the appearance of intestinal flora post-anti

biotic therapy, the specific antibiotics used were ■Gantrisln, Strepto

mycin, and Penicillin* Of nine cases studied, five infants presented 

positive fecal cultures prior to the administration of the antibiotic, 

the organisms isolated being ccmnon to intestinal flora, Sowever, 

post-antibiotic therapy, these organisms were not cultured. It is 

'possible that the organisms eexhibited a marked sensitivity to the anti

biotics*. Another noticeable result was the delayed appearance of the 

colon-aerogenes group post-antibiotic therapy*

The results illustrating the particular constituents of the flora 

at definite times are illustrative of a significant number of individual 

cases and should be valuable in detezmlaing the type stools passed at a * 

specific time,.

As previously stated. Mall and 0 •Toole (1931i) Cultured aerobic 

bacteria from thirty-eight per cent of the specimens passed during the 

first five hours and found that the percentages rose rapidly to one 

hundred during ths first twenty-four hours of life. The predominating 

organisms they observed were white micrococci and Escherichia coll, while 

streptococci and sporulating bacilli were rare*
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In this study, aerobic organisas were cultured frem only three 

per cent of the specimens obtained during the. first six hours and 

the percentage rose to ninety-one in twenty-four hours. Escherichia 

coll and staphylococci were the predominant organisms with Aero- 

bacter aerogenes and streptococci being found frequently. Spoxvlating 

bacilli were rarely isolated, 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 flora# but this 

study showed eight genera which appeared in at least twenty-five per 

cent of the specimens examined. These organisms were Streptococcus faecalis 

80.1%, Escherichia coll- 75*8%# Aerobacter aerogenes- 58.15?# Monilia 

Candida- 36.7%, staphylococci- 35.7X# proteua-29.8f, streptococci- 28j£, 

and pseudomonas- 20.2%. The organisms isolated by Snyder (1939) and in 

eomon with these findings were Escherichia coll- 93.3X# Streptococcus 

faecalis* 78.5%# and Aerobacter aerogenes- hh%« Although Dudgeon stated 

that proteus and pseudomonas are not common components of the fecal flora, 

the organisms were isolated often.

In twenty-one cases# a species of proteus overgrew the other 

bacterial colonies on both Eosin Methylene Blue agar and Sodium Aside 

agar. However# successive cultures revealed complete disappearance of 

this organism in nineteen of the cases.

A species of fusiform bacilli and Bacteriodes were isolated once.

Gram positive bacilli were isolated in only eleven cases# appearing
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In this study, aerobic organisms were cultured from only three 

per cent of the specimens obtained during ths first six hours and 

the percentage rose to ninety-one in twenty-four hours* Escherichia 

coll and staphjrlococci were the predominant organisms with Aero- 

bacter aerogenes and streptococci being found frequently. Sporulating 

bacilli were rarely isolated, being found from one day to two weeks 

after birth.

Snyder, (1S>39) selecting twenty-five per cent as the lowest 

figure, found six species conpoeing normal intestinal flora, but this 

study showed eight genera which appeared In at least twenty-five per 

cent of the specimens examined* These organisms were Streptococcus faeealis- 

80.1g, Escherichia coll- 75«8X» Aerobaeter aerogenes- 5*8*1%, Monilia 

albicans- 3647X, atapl^lococci- 3X*7X» proteas* 29»8%, streptococci • 28%, 

and pseudomonas- 20*2X* The organisms isolated by &yrder (1939) and in 

common with these findings were Escherichia 'coll- 93*3%, Streptococcus 

faeealls- 78*5%, and Aerobaeter aerogenes- Mi%« Although Dudgeon stated 

that proteus and pseudomonas are not common cor^ponents of the fecal flora, 

tt. orgul-. ..r. 1«UU4 often.

In teenty-one eanen, n epeetea of proteue ovargrew the other 

bacterial colonies on both Eosin Methylene Blue agar and Sodium Azide 
'k

&gar*\ Bowewr, successive cultures revealed complete disappearance of 

this organism in nineteen of the cases*
>>

A species of fusiform bacilli and facteriodes were isolated once.

Gram positive bacilli were Isolated in only eleven cases, appearing 

\v ’

1



tlxao fiw th* mm 4sy to two week** The cases w be wub-dlvid@d

into tee ©f BacUltts eubtilis, tw of dostridix® fissum, three ©t 

Clostoldlus tertlua, and four of CloBtrldluw welchi.
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SUMl'ARI 
i

The reports (Mmt&i&ing the wat ispoi't&nt f indings in the 

intestinal bacteriology ©f infants were reviewed* la this study, an 

attempt was Eade to determine the ti®e ©f appearance of intestinal 

flora in newborn premature infants, Fecal specimens were obtained by 

rectal swabs from one hundred and ten new-bora premature infants. The 

scheduled tines for the colleetim of the specimens were between six 

and twelve hours after birth, twelve hours later > and once a day after 

the first day. Occasionally the infants were in a weakened' condition 

after delivery and the specimens could not be collected at ths 

scheduled times*

The Bpecimens were streaked onto media which wore cultured under 

aerobio and anaerobic conditiona for the isolation of intestinal path©* 

genu and normal fecal flora. Differential media were innoculatsd for 

the separation of graa positive organisms fr<» the gram negative group. 

Some species of organisms were isolated which msy be considered as in

testinal pathogens. graa negative bacteria found which could not 

be differentiated ty cultural characteristics were identified by biochemical 

deteminations ♦

Gram positive ©ooei wero frequently present fait gram positive 

bacilli were rarely isolated, Differentatien of the cocci and bacilli 

into genera and species was by cultural characteristics, staining 

characteristics, and biochosleal tests. lactobacilli were not studied*
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The results ©f the study are tabled, illustrating the, appearance
\ 

ef intestinal flora in new-born, twin p-emature infants, infants 

within a certain weight range, infants fasted f@r different periods of 

time, and infants on antibiotic therapy. Tables were also developed 

to show the succession of flora up to a month after birth.

Of the 110 cases studied, eleven had bacteria in the first 

specimens examined. In some instances, specimens contained aerobic 

organisms before anaerobic ones, while in others, the reverse was found.

Although the organisms isolated from the intestinal tracts of 

the twin Infants were common to one another, the time of appearance 

varied.

There were distinct variations in the time of appearance of 

bacteria in the fecal flora of infants in various weight ranges, 

infants fasted for different periods of time, and infants fed dif

ferent formulas. There were noted effects in the appearance and suc

cession of bacteria in the fecal flora post-antibiotic therapy.

Eight genera were isolated in twenty-five per eent of the speci

mens examined, feasts appeared frequently, while proteus and pseudo

monas, organisms supposedly rarely found in feces, were isolated 

frequently enough to be considered normal ■romponents of the fecal flora.

These established findings should be valuable in the development 

of intestinal bacteriology in newborn prematuj'e infants*
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