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The  phenomenon of lactosuria (the appearance  of lactose in the urine) has been known for a Iong t ime.  Lac- 
tose may  enter  the blood from the m a m m a r y  gland during the period of its ac t ive  function, and may  then be ex-  

creted by the kidneys. This explains  the lactosuria in women in the  la ter  stages of pregnancy [5, 8] and during lac-  

ta t ion [3, 5, 7, 10], and also the lactosuria in lac ta t ing  cows [1, 2, 6]. Another, less common cause of tactosuria 

is the arr ival  of unusually large amounts of lactose from the a l imenta ry  t ract .  Traces of lactose have been found in 
the urine by the method of paper chromatography in nonlactat ing women, and also in men [5, 9]. Lactosuria of 
a l imenta ry  origin is most commonly  found in unweaned infants, espec ia l ly  premature.  

It is considered that there is no renal  threshold for lactose [11], and that a considerable proportion of the lac-  
tose entering the blood stream is excreted unchanged by the kidneys, and only smal l  amounts are metabol ized  in 
the tissues [3, 11]. 

Reports found in the l i terature d e a k  only with the qual i ta t ive  study of lactosuria.  No quant i ta t ive investigations 
of this phenomenon have been undertaken, although it is undoubtedly of interest in c l in ica l  medic ine  and applied 
an ima l  physiology. 

The  object  of the present investigation was to study the extent  and the rate of excret ion of lactose adminis-  
tered parentera l ly  (intravenously and subcutaneously). 

M E T H O D  

Experiments were conducted on two dogs with their  ureters exter ior ized on the skin of the abdominal  wall.  
Depending on the exper imenta l  conditions, the animals  received subcutaneous or intravenous injections of lactose 

solution (from 15 to 140 m g / k g  in different experiments);  a single inject ion of lactose was given over a period of 
8- g rain. Before the beginning of the exper iments  a qual i ta t ive  Fehling 's  test was carried out to exclude the pres- 
ence of reducing sugars in the urine, and the result in a l l  cases was negat ive.  After the inject ion of lactose the 
whole of the urine excre ted  was col lec ted  every 30 rain. To de te rmine  the moment  of to ta l  excret ion of lactose,  

Fehl ing 's  test was carried out on each sample;  the co l lec t ion  of urine ceased 1 h after  a negat ive test for reducing 
sugars had been obtained.  

Although the urine contained no reducing sugars before the beginning of the exper iment  in every case, during 
the quant i ta t ive  es t imat ion  of lactose a pre l iminary  fermentat ion of the urine samples,  followed by evaporat ion,  was 
carried out in order to exc lude  other possible reducing sugars (glucose) from the test,  the appearance  of which might  

be re la ted  to the administrat ion of lactose.  In none of the exper iments  were sugars found in the urine which were 
fe rmentable  with bakers '  yeast.  The amount of lactose in each sample after fermentat ion and evaporat ion was de-  
te rmined by Bertrand's method [7]. From the amount  of lactose contained in each  sample the to ta l  amount of lac-  
tose excreted during the exper iment  was ca icula ted .  

* Deceased.  
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Excretion of Lactose by the kidneys (the dog Naida II). Along 

the axis of a b s c i s s a s - t i m e  after inject ion of lactose (in rain), 
along the axis of o r d i n a t e s - a m o u n t  of lactose (as % of that 
injected).  I) Excretion of lactose after intravenous inject ion:  
II)  after subcutaneous inject ion.  

R E S U L T S  

Altogether  11 experiments  were performed in which lactose solution was injected intravenously. The extent,  
rate,  and intensity ( i .e , ,  concentrat ion in a part icular  urine sample)  of lactose excret ion were studied, The extent  

of the excre t ion  of lactose in the dog Naida I (7 experiments)  was 91.101o of the total ,  with variations in individual  
exper iments  from 76 to 98.4ffo, and in the dog Naida II (4 experiments)88.65~ of the to ta l  lactose administered,  

with variations in individual  experiments  from 86 to 91%. The  t ime  taken for excret ion of the lactose after intra- 
venous inject ion was 3 h (see figure, I), and the largest amount of lactose was excreted during the first 30 rain after 
its adminis trat ion (in different exper iments  from 30 to 60~ of the lactose injected) .  The concentrat ion of lactose 

in the urine was dependent  on the size of the dose in jected and on the magni tude of the diuresis, but in a l l  the ex-  
per iments  it  was greatest during the first 30 rain after injection.  Hence,  in the exper iments  in which lactose was 

injected intravenously, the amount of lactose excreted was sl ightly smal ler  than the amount administered.  This 
difference can be attributed to purely t echn ica l  causes and also to the par t ia l  u t i l iza t ion  of the lactose in the process 
of metabol i sm.  If the second of these suggestions is correct,  it might be supposed that the amount of lactose ex- 
creted would be less, the longer it was retained in the body. 

In order to prolong the t ime that the lactose remained in the body, and so to increase the l ikelihood of its 

u t i l iza t ion in the tissues, if  this in fact occurs, experiments  were carried out in which 10% lactose solution was in- 
jected subcutaneously. Six experiments  were conducted on the dog Naida II. The  proportion of the to ta l  amount 
of lactose excreted after subcutaneous administrat ion was 89.8~]o, with variations in individual  experiments from 
86.2 to 95.6%, which is in agreement  with the resuhs of the proportion of lactose excreted after intravenous adminis-  
t rat ion (88.65~ in the dog Naida II). However, the t ime  taken for excret ion of the lactose after subcutaneous ad- 
minis t ra t ion was 6 h, i .e . ,  the duration of excret ion was doubled, and in this case the largest amount of lactose was 
excreted during the 2nd and 3rd hours (see figure, II). The concentrat ion of lactose in the urine was dependent On 
the amount injected,  and also on the magni tude of the diuresis, akhough in a l l  the experiments  it s concentrat ion was 
greatest  in the samples col lec ted  between 1.5 and 2.5 h after inject ion.  

Some authors [4] have found that,  after intravenous inject ion of C 14- Labeled lactose into rats, some of it (ad- 
mi t ted ly ,  only a very smal l  proportion) is e l imina ted  in the form of CI402 with the expired air. Since in our experi-  
ments the proportion of lactose excreted was comple te ly  independent of the duration of its stay in the body, it is 
dif f icul t  to imagine that the whole of its "def ic i t"  is ent i re ly  a t t r ibutable  to the breakdown of lactose in the body 
tissues. It is possible, however,  that  rats are different in this respect from dogs. 

It may  he concluded from these results that lactose entering the blood stream is Largely excreted by the kidneys 
unchanged, and is not metabo l ized  in the tissues, so that  the excret ion of lactose in the urine may be used to judge 
the intensity of absorption of lactose from the secret ing ma mma ry  gland, and to eva lua te  this phenomenon 
quant i ta t ive ly .  
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