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Title: Nutritionsl Consequencves of Low Dose, Whele Milk Dietaery
Supplements Given tu Lactose-Malabsorbing Children

Principal Investigator: Kenneth H. Brown, 51,D.

gtarting Date: 1 September, 1977

Completion Date: 1 March, 1978

Total Direet Cost: § 7,895

Abstract Summary:

A study is planned to determine whether dietary supplements of whele milk
given to lactose mnlabsorbers will be nutritionally advantageous. Lactose-
malabsorbing and normal, control children will receive a vegetable and rice
diet either alone or with supplements of lactose~free or lactose-~containing
milk during these sequential balance periods. Calorie, fat and nitrogen
batances will be determined: and breath hydrogen tests will be performed

to evaluate dletary carbohydrate absorption.
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SECTION IT ~ RESEARCH PLAN

A, TNTRODUCTION

Objective: Te determine whether a dietary supplement of whole milk
will be mutiitionally advantageous or disadvantageous to lactoge-msi-

absorbing children maintainsd on warginelly adequate vegetable diets,

Background: Nutriticael rehabilitation of children hus traditionally been
accomplilshed through the use of nilk-bssed formulas. These formulas can

be the vehicle for high anleorie and high-quality protein intakes in a vari-
efy of clinical situations. They sre easy to prepare; are easy to
adninister - eituer crally oy by tube feeding; and, until recently,

heve been relabively inexpensive and resdily avaeilable, However, the use
of milk-based fommalas as rehabllitation foods has become a controversial
izsue receiving consideration both in scientific Jjournals and lay vub-
iications, (i, 2} The review by Simocns et al, illustrates thst the
centroversy is based on social. econouwic and politicel considerations as

well as scientirically derived nutritionsl information, {1}

The nutritional quslity of milk must be evaluated with twe considerations
in mind: «ilk can not only provide those specific nutrients which ib con-
tuing, bui it may also affect the absorption of other dietery nutrientsz.
Lactose iz the milk nutrient rost commonly malabsorbed and implicated as
responsible for the secondsry melanbsorption of other nutrients. (3)
Although lactosc—contsining, milk-based formulas are useful in the reha-
bilitetion of malnourished children (h, 5), milk can induce a severe,
fermentative diarrhes in inctose melabsorbers (6); and whele milk is clear-

Iy inferior Lo low-lactose or lactose~free formulas for the treatment of
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children with severe protein-calorie malnutrition (7, 8, 9), many of whom
are lactose malabsorbers (10}, The effect‘of milk ingestion on the absorp-
tion of non-milk nutrients has not been well studied, but there is one
suggestion that lactose ingestion may cause steatorrhea in some adult patients
with izolated lactaze deficiency (11, Hevertheless, the'Protéin Advisory
Group of the United Nations {12}, the Food and Nutrition Board of the United
States National Research Council (13), and the Coumittee of Nutritiocn of
the American pcademy of FPediatrics {1k} continus to state that "besed on
present evidence it weuld be inappropriate to discourage programs for
increasing milk supplies and consumption because of a fear of milk intol-

erance, (15)

The conflictiﬂg views may result, in part, from the fact that milk can be
used in the diet in one of two ways: either as the single source.of an
individual's nutrients, or‘as a. supplemeni to the usual dietary intake,
Since the degree of an individual's intolerance relstes to the amount

of lactose ingested (16, 17, 13), one might also expect that the nutritiomel
cinsequences of milk ingestica by a lactose malabsorber also relate to Lhe
amount of milk consumed. Lactose malabsorption and its secondary com-—
plications are generally believed to resvlt from an imbalance between

the lacpose load and the total effective lsctase activity. This imbalance
is related to the size of the lactose losd and type of lactose-containing
food, the time period of ingestion and vate it enters the intestine, the
severity of the intestinal lactase deficiency, and probably other unrecog-
nized factors (19). Unabsorbed lactose exerts asn osmotic effect in the
small intestine asnd colon, draving water into the intestine, and hastening
transit time. (¥4 is the decreased transit time which is hypothesized to

be the mechanism for secondary malabscrption of other nutrieats {11, 20).)
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One study in wideh milk wae given to children as the enly food demon.
strated increased stool weight and stoo0l nitrogen and decreased nitrogen
retention among lactogse malabhsorbers Incressed losges of fat ard of cal-
cium in the stool were nohbed only when the stool volume was very large;
othervyise they wore unot asignificant. (21} Another study using milk as the
only food source also showed decreased nitrogen abscorption emong lactose
malabsorbers while on the lsctose~-containing formula, aﬁd ne change in

Tat absorphion., (20} Cslloway and Chenoweth studisd nutrient utilization
in lactose absorbers and melebsorbers receiving 1000 g of luctose-varisd
milk FPormulss in addition to other non-nitrogen-containing foods and forwm-
ula, They found that two of fouwr adult lactose melabsorbers given normad ~
lzetose, partially-skimmed milk in four divided doses had significantly
Lorger Tecal wet and dry weightis, presumably related to thelr increased

o

feeal calories. Only one subjeet had significaltly increased fecal

aitrogen while on lactose-containing milk, and none had increased fat

exeration, (22}

There ave 1o studies testing milk's efficacy as a source of added calories
and high guelmy probein when given as small volume supplements to the

usual diet of 4 loctose.malabsorbing child. There are two important

igsues to relolve: 1) Do small voiumes of milk givin with standard vege-
table diets induce clinically significant symptoms {i.e. intolerance) in
lactose malabsor : children? and 2} Do the supplements of calories and
protein conteined in the milk more that offset any potential increases in
Fecunl excretion of calories {se fat and carbohydrate mevabolites) and nitro-

gen induced by lactose ingestion?

Normally, dietary lactose is hydrolyzed by the gut brush border enzyme,

lactase, and is absorbed o wmiovoss and galactose. {22} Primary lactase
) : &
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deficiency, the presumably geustically determined decline of lsctase

occurs in many populaticns of ¢hildren beyond three to five years cof =age.

{3) Secondary lscvase deficiency, occurring as a consegquaence of acute
infectious diarrhea (24} protein-calorie malnutrition (5), or other toxic

or inflammatory iusult to the gut is & trensient phencaenon which may ogeur
in any sge group and in any vopaiabion where the priwary dlacases are found.
(25) “he small amount of aveilells informetion o coneerning lactose absorpiicn
in populations of the Indian subcontinent suggests that there magy be signif-
icant regional differences in prevalence of malszbsorption. (26, 27, 28}
There 1s no camprehiensive populaicu-study looking at lsctose sbsorption
amoug Bangladeshls, but investigations to defermine the prevalence of

lactose malabgorption smoeng Bangladeshi villarers epre surrently in nrogress
in villages surrounding Mailab {see CRL protoeol: lactose Malabsorption in
Bungladeshi Villagers ns Determined by Breath Hydrogen Testing). Preliminary

date sﬁggests that lactose malebsorption may e common among Bangladeshis of

2Ll Bges.

favlonale: Children with elinically diapnosed ilachose malabsorption and
sormal controls will be admitted to 2 metabolic ward, so that dietary intake

cas be coptrolled while stocl and urine outpot sre eccurately collected sud

wagsurad,  Flreb, the rhildren will be placed on s rice and vegetable beseliue

1

f1e7 with nutrient composition designed to approximate to the usual diet of

Arngladeshl villagers., Calorie and protein intakes will be just at o slightly

the per Kilogram recamendstion of fhe FAQ and WHO of the United Hations
Afver the vassline balsnce period, similsr talance studies will take place

with lactose-Tree or lactose-containing milk added in limited wolumes to the

same rice diet at the merning and afternoon mesls, The timing of the supplepental

ril¥ administration is meant to imitate the usual schedule of reliel cutpatient
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and rehabllitation feeding programs. Both the lactose~free and lactose-
containing suprlements will bve ziven te all children during seguential
study pericds. ring all balance periocds intakes and outputs will be mon~
itored for total calories, nitrogen, and fat sc that the nutrient asvail-
a2bility from each diet can be asseszed. Carbohydrate absorption will also
be monitored by mesns of breath hydrogen tests, and clinical symptoms will

= roted during each dietary study period,

Jo determine whether the addition of lactose~confaining and lactose-free
niik formulas to merginal vegetable diets of lactose-malabsorbing children

- frects nutrient gbsorption from the dilet.

. Te determins whether such dietary supplements can be delivered succesgstully
ir only two daytime doses, as might be logistically feasible for rsliet or
rehabilitetion feeding progrmms.

i, To dztermine whether such dietary supplements are well tolersted,

. Yo determine whether breath hydrogen testing accurately reflects the degree

of csrbohydrate malabscrption ss derived from calorie balance technigues.

ETHOLS OF PRBECEDURE

3election of Study Subjects Male subjects sged three to seven years will be

pecruited from the clinic and dey-care patient populatione of the Cnildren's

?

Tutrition Unit in Dacca., Child:en with severe melputriticn and children with

-~

& recent histery of acute of chronic diarrhes or other acute or chronic

infectious or metabolic diseases will be excluded from the
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tudy. After receiving informetion zbout the nature and purpose of the study,

onsenting subjects will be sdmitted to +he metabiolic

2dy ward for an overs

ght stey.  On the folloving morfuing s lactose tolerance test and breath

ydrogar test will te performed {ssze balow). Children with glearly acrmal or

tearly abnormal responses will be labeled as lactoss zeaa0rheyr

whose~malebsorbers {L*M)3 respectively; and will then be considered for

Imigiion to the halance studies., ALL L-A's and L-M's will then he screcned

[y

reo ot her di

\';'i

enges by means of & hemotoorit snd total and differoentisl white
wionount, urinalysis and urine culture, stool nicroscopic exam and culture,
crmediate strength tuberculin skin test, chest Xera , &nd serum ures,

Swesilne, SGOT, alkaline phospha « total protein, and protein elachro-
wove s, Subjects with diseages which might interfere with interpretation
Dalonece studies will be‘excluded‘fram,further investigation; and, when
51ille, will be treated for their primary dissases, Children with parmsitic
feenlons and iron deficiency snemie will be trestbed with the approuriate
Alosticns and included in the study. Four Le-A%s and eipht L-M's will be ad-
thad to the study werd for approximedaly five weeks for metabolic balanze

oy

udies, Wl

,.J—

x children can bhe accommodated on the ward st one fime.

3

ugy Ward Environment and General Ward Procedures study subjects will be

mitted to the study werd at the Children's Nutrition Unit. Genersl play will

i

» encouraged and exercise periods of at least 17T minutes twice daily will be
Torced., A teacher will conduct classes for at least two hours each day,
2lg ‘snacks, and supplements will be given ace erding to a fixed routine
der direct supervision. ¥lates ord eups will te washed with driniting water
the eompletion of each meal and the washings will also be offered for consump-

on. Children will e weighed nude each morning after their morning veid and

fore breakfast on & scale accurcie to ten grems, lrine specimens will be-
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lected in daily 2h-hour blocks for determinaticn of total crestinine, ures.,
nitrogen., After passage of stool markers (charcoss), stocl will be saved
the deep freeze in geven day pools Tor subsequent homoginization and
ermination of total fat, nitregen, and calories, Urimevolumes, stool
ghts, and clinical ctague will be recorded daily. {zee Appgndix T, 24
r clinical summary foym) $Stool exsus for ova and parasites will he
ained betwesn cellection perieds to assure that children 4o not harber parasites

ing the study.

erption Studies During the {irst week ou the ward, and pricr to the

rient uvtilizetion studies, the children will be eveiuvated more critically
carbohydrate absorpticn simbus. A xylose excretion test will be per-

mad as suggested by Langhowsky et ai, {29} and the uvrinary xylose will be
sured according to the Kerstell simplification {30) of the method of

snd Rice. (31)

the next day a lactose tolerance tegt {17} will be repeated according Lo
ngned vrocedures. A baseline capillery blood sample will be obtained for
od glancse determinstion from subjechts who have fasted at leasst eight

ro. Then a2 gn/kg dose of lactose will be given orally as s 10% solufion

sy, Fellowap capilliary blood specimens for glucose will be obbained et

m
£
e
S

ot

plrutes sfter the administration of lactose, and a blcooed glucosc

-

s of less than 25 mg/dl will be considered abnormal. Any symptoms
(3 3 I3 Lot ) T v >y
bigutive of lsctese intolerance occurring within 24 hours of the LT will
1. A | rd test (RHD)
recorded. At the same time as the LIT a bresth hydrogen hesl \C
. ;o A
1 be performed according to the protocol of Solomons et ali, (327 An

siemd bresth sample @ill Te collected either by face-magk and anesthesia

; or directly intc a bag and the sample will be stored for no more than
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heurs In a stoppered plastic syringe hefore the subssquent determination of
irogen concentration on a Quintron gas chromotograpt., The sapples will be
pared to a commercially prepered stendard of 55 gnrus per million (¥FPM)
irogen in air., Results will be presented on the basic of TPM pise in H
wentration above the baseline sawple, and a rise of umors than 20 PEM will
ccnsidered evidence of malabsorplion. All children malabscrbing & 2 gm/ka
= of lsctose will te studied again (by BHYT only) us ing a dose of 1 gm/kg.
Idren malabsorbing the 1 gm/kg dose will be studied once again using a

iilvg of lactose, All children will also undergo a tolerance test and

. lowing the ingestion of 2 gm/kg of w8 gluecose~galactose solution, to

27 normal moposaccharide absorption,

e x4 Belance Studies Food and nutrient composition of the various study

L is tlsted in tabular form. (see Appendix IT) Initially ‘the children

.3 me offered a rice and vegetable diet patter efter the usual nutrient
skz of Bangladeshi villagers. {33) Total caloric inteke will be determined
s per kilogram basis as recommended by the Joint FAG/WHO fxpert Committee
sort on Energy and Protein (34}; protein inkeke will be set shove FAD/WH
-ommendations for reference protein in order to compensate, ot lesst par-
11y, Tor amino acid iwbalances und ipcomplets ebsorptlon. After the

~st balance period the childrer will be given s surplement of lectose-free
mleted "milk"™ {casein, glucose, vegetable oil, snd minerals) twice dsily

a dose of 12.5 ml/kg por fasdince 4rn additicon to the ssme baseline bresl-

3t and mid-day wmeal given previously, The rest of the baseline diet will
sein unchanged. Following tus second bslance period s final diet study

riod will substitute a lactose-containing, simulsted "milk" {casein, luctose,
getable oil, and minerais) for the lactose-~free milk. The dosage and timing

milk administration will remsin the same. The total milk inteke of 25 ml/kg/day
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L4 provide, if totally ebsorbed, an additional 16 calories and 0.875 an
iigh quality animal protein per kilogram (Foual to approximately 17% and
of suggested deily calorie and protein intekes for this age group). All
Ldren will recelve vitamin and wineral supplements ©o the diets. Bubjects
L spend 17 days on each dieb: five days Tor adepsation and seven days Tor

ance study.

rogen balances will be determined by subbtracting urinsry and Tecal aitrogen
retion from dietary nitrogen intaks. Witrogen anslyses will be performed
hwomogenized semi-microe samples according to the Kjeldahl technigue. Diet
fecal fat determinations will be performed sccording Lo the method of

de Kemer et al. (35), and caloric content of diets and stool will be

sured by adiabatic homd colorimetry. Dieﬁary and fecal carbohydrate con-

£ will be calculated from the colorimetry, nitrogen, and fat deta according
the Tormula:

eces fecal fecal
Lowt keal in € or -~ § or ¥ x 6.05 x 5.65 + or fat x §.4C
diet - ood food

h.15%

upiicate diet will be prepared for each study subject once during each bal-
e period. The mean percentage rewvovery of nitrogen, fat, and galorias from
. predicted intskes for each study diet {originally computed frenn food com-
dtion tables) wiil be used to determine the sctual nutrient inteke for the
jects., {The mean percent recovery x individusl sutjects’ caleulated intake

subjects' actual intake.)

the first and fifth day of the adeption pericd for each study diet 2 BHT will
performed., BPBreasih samples will De collected before and hourly for six hours
cer breakfast on those days, Iunch will be postpored until after the com-

ation of the BHT.



sod will be obtained before ard afier ezch study period so that the totel

run protein and albumin can be measured.

2

ta Collection and Processing Nitrogen, fat, and saloris bulzncee dats will

collaected and summarized for each sublect on esch study dien {see Balance
udies, summary form)., The apparent sbsorption of each »subtrient and the altro-
v retardlon will be caleculated. Mean sbsorpbtion and relention parameters
> soch patient group (L-8 and L4} on each study diet will be compured oy
-testiug. Other clinical parasmeters, including weight gain, stocl cutpui, and

mptoms ¢f intclerance, will also be compared,

abeindrate malabsorbing sublects will be ranked secording toc neverity of
abnss miaebsorption as determined by the minimum lactose dose prodoring x
wnificant treath hydrogen rise and also by the caleuloted sacunt of 2artohy-

ste lnoses in the feces to determine whether there ig any corraiatlon between

v

"OWLFICANCE,

L a time when perhsps as meny as half ohe worid's children suffer Trow some
arm of meiputiition 1t is imperative to eritieally eveluzte various forms of
shriticeal velief and rebabiistation. Although milk hes tradltionelly been

n importent rshabllitation foud, its use has hecame controversial - primarily
scause il can cause clinicelly significant diarrhea whern given in large doses
o] 1aouo se-melabsorbing childres. The proposed study should help to determine
vether two divided doses of wilh given in addition to the ususl diet of & lac~

s

cae melabgorbing chiid will Be solerated and nutritionally beneficiel, Since

ilk supplesentation programs of similac design ave currently in effect in

m

any peris of the world and since lactose malabsorpblon is common, it is
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study may also

-8t to detect malabs

CILITIES REQUIRED

Off'ice space ~ 1

rtant to have specllic nutritionsel imforma

provide

ion to determine the value of

some dats o0 the uvsefulness of the ureath hydrogen
orption of apecific dietary carvbohydrate components.

office,

CRL, for primary investigator, 4 months

- 1 office, CFUY, for clinicel research assistant, b meunths
Laloratory space - routine samples, CRL biochemistry lab. 3 months intermit-
tent setivity
- Ewlﬁ'benches, CNU, 5 months
- 1 homb colorimeter bernch, IFH, 1 month
. Hospital resources -~ 3 inpetient beds/day x 30 days, CRU - initial
recruiting pericd
- 6 inpetient beds/day x 90 dsys, CWU - telance studies
. Animal resources - none
Logisticel support - 1 vehicle 2 round trips daily CHU-CRL x 120 days =

Major ltmes of

Other specialized

OLLABORATIVE ARRANGEMENTS

144C &
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aguipuent - L fraemer, 1 voliage stabilizer
items -~ coustruction costs, CNU
- gpovial diets

averhesd feey, CRU
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woentbidaed Pltings, :
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Traet 9?637“ 63
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500 Weth

e

v ol A
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}J el j} Stad dy rocris
TTENT BOSPIUALTZATTON

T
= ewebr e
e.d_}' ] Jat:s

3 for mursing,

shown under perscunel end supplies
Additicnal laboratory oosts, CRL,
pethetegy, and baoter 101 oy 1
3% SXAT CLR, glucose,
colorlmetry}
oy rhead

[gt\‘ £
Padhr g

k.)

3 33 1) =

gerum chumiuhiy,

&

\JO.;.

L Ro@20G fimo, x4 mos, )

: ur'l'r,n”" T-? ",1 ! };_RF - O

i !:
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G tranapart (12 mi/eay = 120 deye x T
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-
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25.00

390,00

e, e dr—

Sah Total: Tk 2,850 g 415,00

s

Project Reguirements
iy "_Kﬁ BGL ,LARU

atoralbny wvork are

rousine <hemistry,
culiures,
stool fat,

2,500

4,600

7,300

Prolect
TAKD

Reguiremen
DOLLAR

2,016

Sut Total: Tk 2,016



THAVEL AND TRANSTORT OF PERSONE

ountry trausport of study subjects' parents

for ward visiting - approx. Tk 6/rd.
% & sublects x 100 days

TRANCPORTATION OF THINCS

>ltage stavilizer

redier

rents and glasswere

(Budgeted st 25% of estimated cest)

RERT, COMUNTICATIONS & UTILITIES

PRINPINN & REDROOUCTION

nhipg of forms

eo -~ dats forms, srobocels, consents
0K
dication

Project Reguimement

TG DOLLARS.
trip/parent/day 3,600

Sub Total: Tk 3,600

Project Require.n:ents‘
TAKA DOLLARS

£.25
97.50

125.00
Sub Total: 8§ 228,75

Project Reguirements
TAKA NOTIARS

st ek 2

100

SR bk AL v vt

Sub Total: Tk 100

Project Regulrements

TAKA DOLLARS
200
500
1600
300
Sub Totel: Tk 1700 $ 300

e s s —r———
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it Labor ~ zhopping, cocking, mainteasnoe

(OHUPTON, RENOVATION, AUTERATIONS

1|

lews uhowr under equipmon®

o
=

ghown at 5%

total direct costs

Suab Totsl:

Sub Total:

Total:

Preject Reguiremsht

TAIE

100G

Tk 10G0

LOLLARS

[ET -

Th 2930

DOLLARS

187

[P ——

g 187

s e it i it e,

T 61,521

e e
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b e S
& L4970
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L
©
3
S
!
:

N

Congbruction . —on ——
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Ailk Buppleneuts and Lac<ose Malabvoorption
the Children's

iutrition Unit are undertaking studies to determine whether mily is nutritionally
beneficial when added to the usual d7et of children who cannot abzorb the sugar

Inctose, which milk contelns,

T understend that if I enroll wy son in the study, I should expect the

following s

L. He will remain on the study ward for s pericd of spproximetely {ive weeks.

2. Bmall smeunts of blood totalling spproximately 20 wmi. (less that 2

<,

dessert spoonfuls) will be drawn on seversl occasions to determine his

[¢4]

tate of health and nutritional well-being,
3. He will be glven a messured smount of food daily 4o provide minimglly ade-
gquate nutrients.

¥, His stool and urine will be collected for snalytic puarposes. Samples

G

explrad alr will also be collected pericdically,
S, On several occasions he will receive the sugar, Jlactose, in addition
t¢ nis daily diet. This -wr ray canss gas, crasping, and/or dierrbea

v

in eome ipdividusls with e 5 sbsorpriosn,

5, ¥ diseases discovered i oy ohitd during the initiel evolution or
occcurring durdng the study peviod will he iresmted sccording to ac epted

T.  £21 results of the stugdy will remain confidentind.
2. T may withdraw my child from the sludy at any tizme without jeopeardizing
iz fubure routine ciinie cave,

Siemed

Relabionship to patient

Ttnessed Wy ‘ Uate

A T LA gy - e e iy

e
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Review Becard < the Use of Human Voluntsers
LESTURACT SINMMARY

i1k Supplerenrtation snd Tactoss Meleb oy

+
Ry

The study iz designed to determine whether wilk is an appropriate relief
vebabiiitation food for individuals at risk of malnutrition. OSince miik is
wosh comrenly provided only for children, since ohildren are usually the
mopt mtrdtionally vulnerable segment of the population, and since children's
protelin requirements are relatively greater (and they are therefore more
likely to benefit from a milk supplementetion pragraﬁ), all study subjects
#will be ehildren. Ir order %o determine whether milk ingestion will beneflt

lactoze malsbsorvers, children with docunented lactose malabsorption will be

selented for study.

Some children with lactose melabsorption may develop cramping, gas, and/or

diarrhea following the ingestion of JTactose, If diarrhea develops it is
neunlly of mild degres, Theve {8 also discomfort (but no serious risk)

resulting from blood sampling.

On most occasiops in this study (except during the initial tolerance tesbting)
lactons will te given ss milk in lovw deses and with other Toods, Administer-

wizy wectose in whiz wey should minlwize potential

ide effects. 1f children

!J';

1
develop disrrhea after receiving lactose, appropriszie fluid therspy will be

providad., If the geverity of dlarrhea precipiiates clindeslly significant

debydration., the lactose will bs discontinued.

ALL subjects will be mssigned a study number, and, sobsegquent ckinieel and

latioratory data will be recovied bWy gtudy number only, 'The names of subjects

will be kRept on file until alter the completion of the study, bul will be



T

—}

n]

-~

availalle only te the primery investizstors fesults of the study will be
rulillsted in professional Journels, and gpecific patient information will be

tunlicped by atudy mmber only. Ab the te

of the study, subjectsf

fentilying information be destroyed,

Weitten informed congent will e obtained from the parents or guerdians of

siudy subjects,  The parents {or guardisns) will be informed about the shudy

wy o Bengeld assistant on the study werd.

Az part of the study & review of the childrens' genersl hezlth will take
plece, thus necessititing s routine medical bistory interview. The interview

will reguire arproximately Tifteen minutes,

Individunl subjects will benefiit from the complete medical evalustion and
subsequent therapy provided for any diseases diagnosed. Parents will slso
recelve informotion regarding ithe vrecise smount of milk slicwable in the

Finally, the children will have the teaporary advantage of

an the study ward,

Seoleby will benefit from the atudy through the information generated regard-
o onilk thevapy for lactore-wslabgsorbing chiidren, Since milk Le owrrently

Vered dn peny elindesd centers it iz crucial to svaluate the

sonseguences of Thia form of therspr.

Muce the risks to the Individeal ere minimel, the potentdial benefiss of

the study both Lo the individual subjlect ag well as to zeciety In genersl out-

walgh any puL ntisl rizks.

She study will veguire the wee of subjects’ bloed, urine, feces, and expired

air as vell as roubine hosnitsl reoo
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Totate (curry) 5.0 1,11 0.006

[

ks 5
Fumpkin {fried) 5.0 0. 38 — 0.05 1.5
Vegetable 011 C.T5 —— 0.7%0 - 6.7

Onion 1.0 0.09 0.002 0,01 0.5

Spices — _— e — o

ni Rice S0 3.0k 0.035 0,33 18
Porohe (ourvy) 5.0 1,31 0.006 D0 5

; R

- 2 St Y . _— ~ -
Temokin (fried) 5.0 0.39 G,01% 2,05 1.5

e

D e gy e F P . el S
i’(::\‘.ﬂuﬂ,‘-th IR o h -~ G TRG R LG

NI 1.6 0,08 0.0 5.0 .4
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MUk Supplemesntation and

ARPERTIN

g
L

{ Contimued)

lactoge Malaboorphion

£
AT F

call food and mabrisn 3

Liated

Tar 100

Ve fAmonnt, CHC Fary PHOTEIN Total
{gran) {gram:) {grama ) (greawms ) Ualorias
- Y 3 i or a Y
Fasian Powder LY e m— 2.5 1
Vegetable (il 3.56G — 2,50 - 31.5
Lantose 5.00 .00 — v 20
o
Zlvecose
Totel Nubtrients 5,00 3.50 3,50 65.5
% Yotal Caloriss 30 4§ 21

P —— -




LACTOSE TQOLERANCE TEST

Names . Date: Dose: |
: Tests ' éxﬁgtoms'
Blood Blood  |Breathj Breathj Gas | Distension Cramps| Laxative
glucose | galactose|Hp Hs
level level i) ii) ,
20 min.
_45 min. £
1 hr,
13 hr.
2 _hr. ‘
2% hr.
3 hr,
4 hr.
5 hr.
b

Symptom code: none, mild, moderate, severe



Patient Name

Nitrogen Balance Studies

Study #

Date

Hospital Day

Weight

Urine Velume

Urine Creatinine
Conc. {(mg %)

Total Urine
Creatinine{mq)

Urins Urea
Cenc. {mg %)

Total Urine
Urea

Urine Nitrogen
Conc.{am %)

Total Urine
Nitrogen(gm)

bDaily Stool Wgt.

Stool Nitrogen
Conc.(gm %)

Total Stool
Nitrogen(gm)

Daily Milk
Volume (Weighed)

Milk Nitrogen
Conc. {gm %

Total Miilk
Nitrogen

BEstimated Cutaneous
Nitrogen Losses{gm)

Total Nitrogen
Intake (gm)

Total Nitrogen Output
(gm)

Nitrogen Balance

.
hY




LACTOSE ABSORPTION STUDIES ~ HISTORY FORM
me Study No. -
. e T
rrently breast feeding L_w."j Yes qum_w;Np
e of introdustion of supplementary feedings: . e Tenths
e at complete weaning: _ e meaths
aason"formweaningﬁk ' — ' - - — N e e e
— -

s milk constmed in current diet ;E__ o1 Yes EL-..-——-—-—--——_—]‘ NQ
f yest ampunt per day ml, in. ' i feeﬁ-ﬁ}gﬁ

number of days per wsek

any untoward effects following milk consumption? -(Describe) ué_;b_-;u;;?;;ﬁlmgwuu_
£ oroi_ . . age,_.wh:n-m:i.lk:was-discontim.ted : L

reason fer discontinuieg _ . . - e i _ i e

any untoward effects following milk comsumption in past?(Describe). ;

. -
oy—ether milk-products in usual diet (burds, cheese): ! ! Yes i | No
£ yes: usual amount of consumption,
- any untoward effeets following consumption?
xose motions: fﬂn _;1 currenftly i_*"w_i in past week
! _!in past mopth L ! in past 3 menths
e
! \ other
mber of baowel movements per days __
:scrirtion of stogl currently: ¥ 1 formed k B ‘soft ‘ lloose .. watery
"\ ,---—--v——‘.ﬂ- -4 ......._..~
. | imueous | * " ! blood and mucous

List all medicines taken in past week
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