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TiE:'1t'''LINAE, rMPLIcA'I'I>.,, 

Increa-ed4 rccorni .tion of low irlte2 tia ]actase 
activit'.' i:aso:: :e:1uatLion Irloups focuiso",."L.. attoention 

on tnu nutritiJn&I i:.:iications of these findings in 

childiren. ;.!t are rc l:f:d.. °:. a rourc,,. as; miajor of 

,'4 -nutrients. W. cur evico:cc d .... that 

the hydrolysis of lacto.;o is incompie te, resulting in 

carbohydrate loss a:rnd a Spoctrum of lactose-induced 

svrmtoms, little is -,ou.C. p,:;.olcgica.knoln additic2;a] 

effects in lactose intolerant chil-dren who Co consume 

lactose containing p.rc-ucts. It is tho purpose of this 

paper to reprt on chanqs in the stool, ur ine, and blood 

with the cons 1=-tion of a lactose diet in ch:i Idron who 
have demcnstratc-d intolerance to a lactose lead, 

In the first slice, it rri." be seen tla : 

Bala-ica studies were carried out on six Peruvian 

Mestizo ubjec-_ rangina in age from 1 .-ar 11 months to 

6 years IU mcnz*-S. Four children w..,ere lactose intolerant; 

with none h Cvin7a m'::m,.r, h!ood sugar rise of greater 

than 4 iog% with a lactose tolerance t'-t t-. - CT 2 C 

of :actcse/. bod'. weicht Tw.o had % vbeen v'iu 

rehabilitated fro- mrasmus er h.ashio:.-;-h other 



two had never e.xhibited ovrt malnutr itioll . 'he two 

lactose tolerant caildren were 1 year 1I months and 3 years 

5 ionths, r. The7,ir ma::imum LI ood !;uga r ri ses 

during the lactose tolerance test were 34 and 36 mg%, and 

both were being rehabilitat:ed from inarasmus or kwashiorkor. 

In the nezt slide,i i.s seen tht: 

The diet consis .ci of 2.0 g of p-rote:in as casein, 

8.0 g of carbohydrate as sucrose dr lactose, and 4.0 g 

of fat as cottcnseed oil per kilocram hody v.:eight per 

24 hours. This was given in six equally divided feedings. 

After an initial stabilizing period of 6 days on 

the sucrose-casein diet, the subjects were placed on 

a metabolic bed. The balance study was of 2L days 

duration. In the first stage, the subjects wiere given 

a sucrose-casein diet for 2 periods of three days each. 

This was followed in the second stage by lactose replacing 

sucrose in the diet and the subjects studied for 3 periods 

of three days each. In the final stage, sucrose replaced 

lactose and the subjects again studied for 2 periods of 

three days. 

In the next slide, it may be seen that: 

The study is divided into the first two periods on 

sucrose follcwed by 3 individually represcutcC periods n
 

lactose, fe!!ewe.,d by the third stagen g in o c o e 
lber, ae.in on sucrose.
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The total stool w,icht in the intolorant. subjeet. 

on a sucrose-casein diet. wa approximately 50 q per day. 

Tiis is fo1iioc in t,e first lactose5-- period a mared 

rise in stool weight, averaging 310 q per 24 hours. 

Less marked elevations in the second and third lactose 

periods are noted. Upon reintroduction of sucrose, 

the stool we.oht roturned to pre-lactose levels. 

Accompanying the increase ir.-,total stool weight was 

an increase in dry woiht. The greatest increase, to 

approximately 25 g per 24 hours, occurred in the first 

lactose period and paralleled the ma:'ium increase in 

stool weight. Sianificant but lcss marked elevations, 

to approximately 15 g per 24 hours, were noted in the 

two subsequent lactose periods, with a return to baseline 

levels in the follow.;ing sucrose stage. The change in 

stool fat durina lactose intake was not sini ficant. 

Little difference was noted in the stool weight, dry
 

weight, and fat in the two lactose tolerant subjects, 

with no increases over initial sucrose levels noted. 

In the next slide: +. 

The three stages of sucrose, lactose, and sucrose 

are represented in a similar manner and changes in 

stool water, nitrogen, potassium, and sodium are 

demonstrated. 
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It. may be seen t h, ii stool. wa txr was; t.I (. mijor 

factor in the increase in stool weight This i.s most 

evidei t:. in t he fi rsts, -. ,:c- periofi w-i the stool 

water averaging 282 cj per 24 hours, with significant 

but smaller increases in the subsequent two lactose 

periods. Baseline .eel.-!s of - ppr c ::inately 10 g r" 

day are -scn cn tl, sucrose dicet both before and after 

lactose intake. The two normal subjects showed no 

significant: change in steol water irrespective of the 

diet. 

Stool nitrogen in the intolerant subjects was 

approximately 20 mg/kg/24 hours on the sucrose diet. 

This was folowed by a rise to 60 mg/kg/24 hours on 

the first lactose period with a sustained increase in 

stool nitrogen in the two additional lactose periods. 

A return to Pre-lacteose levels'sis, s c cn in the subsecTuent 

sucrose period. In the tolerant subjects, no increase 

in stool nitrogen over initial sucrose levels is noted. 

Paralleling the increase in stool water and nitrogen 

in the intolerant subjects were significan increases in 

stool potassium and sodium on the lactose diet. 7gain
 

the greatest increase was noted during the first three

day lactose period with less marked elevations in the 

subsequent lactose periods. During the control stage, 



'I of 	 and 2 mec of ,;odiumapproximate ly 	 4 1iras;iuz 

in the stool per 24 hours. This waswore measured 

foilow(d Ly ;reater than a thrco,-fold increa5e in the 

and sodium when thi intolerant subjectspotassium 
were 

a e tolerant subjects,placed on lacto diet. In the 

levels no significant change° from initial sucrose 

were noted in potassium and sodium. 

In the next slide, it may he seen that: 

Urine sodium, potassium, and phosphorus are plotted 

for the sucrose stages and the three lactose periods. 

Urine sodium and potassium in the intolerant subjects 

showed a decrease while on the lactose diet, which is
 

stool sodium and
reciprocal to the increases in the 


A marked increase in urine phosphorus over
potassium. 


pro-lactose levels was demonstrated when the subjects 

These values returned to
were started on lactose. 


previous levels when sucrose was restarted. While some
 

fluctuation i- the sodium, potassium, and phosphorus in
 

the two control subjects was noted, no sicrnificant
 

changes were noted over initial sucrose levels. 

In the next slide: $ 

A representative nitrogen balance study in one
 

lactose tolerant subject is demonstrated. Shown on the
 



ordinaLe ic the 320 mg of nitrogeii, representing a 

constant intake of 2 g of protein/kg/24 hours. The 

balancc period is divided into 2 periods on sucrose, 

3 periods on lactose, follow.ied by 2 periods on sucrose.
 

Stool nitrogen and urine nitrogen are outlined, and 

positive and negative nitrogen balance would be demon

strated above and-below the zero line. 

In this lactose tolerant subject, there is no
 

untoward effect on apparent nitrogen absorption and 

retention during the lactose period, and the subject 

remains in positive nitrogen balance throughout the 

study.
 

In the next slide, following the same design: 1 

A nitrogen balance study in one representative 

intolerant 2-year-old subject demonstrates his balance 

during the initial sucrose stage; with increased nitrogen 

loss in the stool and urine in the lactose period resulting 

in decreased apparent nitrogen absorption and retention
 

and negative nitrogen balance. This does not appear to
 

be entirely due to increased nitrogen in the stool, but 

due to increased nitrogen in the urine as well, which 

would seem to imply a more generalized physiological 

readjustment. This is followed in the next sucrose stage 
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with improvement in apparent nitrogen absorption and 

recovery in nitrogen balance. 

In the next slide, it may be seen that: 

Nitrogen balance data on all four intolerant subjects 
sunports the above observations. The intolerant subjects 

have an increase in stool nitrogen during the three 

lactose periods. in addition, there is an elevation 

in urine nitrogen over initial sucrose levels while on 

lactose. This is reflected by a significant decrease 

in apparent nitrogen absorption on lactoso followed by 

a return to anticipE-ted levels of apparent nitrogen 

absorption when restarted on sucrose. In addition, 

apparent nitrogen retention is decreased in the lactose 

period, particularly noted during the first 2 three-day,, 

periods. A negative nitrogen balance is seen in the 

initial lactose period in all four intolerant subjects. 

Blood values are demonstrated in the next slide:9 

The most significant change is noted in the alkaline 

phosphatase values in the lactose intolerant children. 

A sharp decrease from approximately 7 B.u. to less than 
4 is noted in the lactose period, with no recovery to
 

pro-lactose levels seen in the subsequent sucrose period. 
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No change from levels of approximately 7 B.u. in the 

two tolerant subjects was noted. Serum calcium and 

phosphorus levels plotted along with alkaline
 

phosphatase show significantno changes in either group 

of children.
 

Slide off. Liqhts, please. 

These results suggest nutritional implications 

above and beyond the inability to effectively utilize 

lactose in the intolerant children studied. An increase 

in stool weight due to a marked increase in stool water 

is seen. This is accompanied by a three-fold increase 

in siool nitrogen, potassium, and sodium in the intolerant 

children with no significant deviations over sucrose 

levels seen in the tolerant subjects. In addition to '. 

the decrease in apparent nitrogen absorption in the 

intolerant children on a lactose-casein diet, there 

was evident a decrease in apparent nitrogen retention. 

These changes, which result in varying degrees of negative 

nitrogen balance in all intolerant children during the
 

initial lactose period, appear to result not only from
 

the increase in stool nitrogen but also from an 
increase
 

in urine nitrogen, suggesting endogenous nitrogen losses.
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A tendency toward moderation of these changes during the 

second and third balance periods on lactose is, however, 

observed.
 

These changes take place despite ready acceptance
 

and consumption of a lactose-containing diet by lactose
 

intolerant children.
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