
fact. The warning is perhaps especially needed now, inasmuch as 
hydrolysis by N HC1 is generally eiiiployed in the study of various 
phosphate fractions in blood or muscle. 

0 1 1  iietitralizing this extra acid before carrying out the colori- 
metric test a rather high salt concentration is produced, which in 
otir experiments, on account of the final dilution used, amounted 
to 0.2 M. Not all salts interfere with the colorimetric reaction, as 
will lie shown presently, but the chlorides and nitrates do interfere 
seriously. We  tleterniiiietl in a series of special analyses the various 
coilcentrations of sulfates and chlorides at  which the colorimetric 
determination of F is 110 longer accurate. These results are here 
summarized : 

Interfering Concentrations 
0.1 M 
0.2 M 
0.5 i13: 

About 3.0 M 

Riniingtoti found the N a F  in a concentration of 0.01 M inter- 
fered with the phosphate determination. We  also find that NaC1 
interferes seriously, 1.0 &I concentration causing a loss of 50% 
in the P recovered coloritnetrically. A 0.1 PV’I N a N 0 3  gives re- 
sults that are 20% too low. The fact that the sulfate salts, 
especially the Na,S04, interfered very much less than the chlorides, 
accounts for our success in using N H,SO, for hydrolysis. The 
iiiaximuni Na,SO, concentration upon neutralization of the acid 
and upon dilution of the solution is oiily 0.1 M, whereas our analyses 
show that this salt does not interfere even in very large concentra- 
tions and at 3 RI it actually causes ;in increase in color by about 
7p .  
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Plasma Protein and Blood Volume. 

HSIAO-CHIEPU’ CHAXG. 

Fro,tir 1lw Dcpcrrtmmt of Medicine, Peipitig r?iion Medical College. 

Plasma protein deficiency results in a decrease of the osmotic pres- 
sure of the I~lootl ant1 has k e n  held to he part of the explanation of 
edema in iiephrosis and certain cases of utideriiutrition. If this pos- 
tulation he correct the capillary pressure would be in excess of the 
osmotic pressure of the 1)Iood and as a result of the increased 
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transudation a state of oligernia should be expected to prevail under 
such conditions. That this is actually the case in nephrosis has been 
shown by Darroiv’ and iVaterfielt1.’ The behavior of bloocl volunie 
in nutritional edema has. ho\ve\-er, not received the attention it de- 
serves. The present report deals with the 1)lootl volunie changes in 
both of these diseases, special attention k i n g  directed towards cor- 
relating such volume changes l v i t h  the fluctuation of the plasnia 
protein . 

The plasma protein ivas determined by the micro-kjeldahl niethod 
and the l)lootl volunie by inhalatiun of carbon monoxide according 
to the technic reported previously.‘’ Hematocrit readings were made 
hy the method of O~gootl .~  I n  the cases of nephrosis the 24-hour 
urine output for the day of examination was also ascertained. In 
all, 5 cases of nephrotic kitlney condition and 7 cases of nutritional 
edenia were studied. The findings are given in Tables I and 11. 

On examining the data t \vo points deserve special emphasis. 
First, in both diseases. when m t  complicated by severe anemia, the 

TtlRLF: I. 
Blood Volume and Tl:~sni;~ I’rotciii Findings in 5 Cases of Xephrosis. 

1 3Inrch 9, 1925 91.4 - 5.0 380 4.70 3690 1775 
X i w h  30, 1928 90.3 + 1.4 1380 5.20 4215 1970 
May 1, 1928 53.8 + 0.: 1950 6.90 5025 3030 
October 4, 1929 + 8.8 6.60 5500 3895 Recovered 
October 17, 1930 67.6 + 6.7 900 6.44 5430 3920 39.5 

2 Ja1lu:iry 16, 1928 61.8 -20.0 ‘730 4.40 2918 1757 
11:ircli 3, 1928 33.7 +13.4 1220 5.G0 383.5 2300 Improved xlV 2, 1988 60.9 -26.4 1140 ,5.50 3700 2300 

3 .J;Oiu;lr~ l( i ,1930 05.5 -41.0 14l:i 3.46 31.75 1703 38.8 
1 ’ ~ I ) r ~ : i ~ y  19, 1930 55.4 -27.8 1350 4.00 3510 3179 32.3 
April 8, 1030 49.3 -1G.i 1130 4.38 3670 2370 32.5 

4 O<atol)cl* 17, 1!)29 45.4 -15.4 1630 4.G8 4355 2820 39.6 
T)ccenilwr .7, 1939 43.0 - 2 , i  76.i 3.89 3202 2180 35.0 Became 
7kcwnl)cr 2 3 ,  1929 44.8 --16.2 3 100 3.81 3550 2370 37.5 worse 

.’i 3r:l.v 5. 1931 26.7 - !j.O 2.700 4 5 7  1564 1.780 37.5 
my 1 !I, 1 !):<I 27.9 - ! ) .Q i ! N  4.88 1683 1700 37.0 
Junc 3, 1931 26.0 -16.6 .3i@ 4.89 1638 1706 39.5 
J;inu:iry 2 3 ,  1932 30.8 - 0.3 1450 5.83 1962 1886 37.5 

1 nnrl’oW, n. c., I’ROC. S O C .  E X P .  BIOTA. AND NED., 1926, 23, 740. 
2 Waterficlcl, I?. L., J .  Cl in .  Iw1*rst.. 19.73, 9, .%I). 
a 3  C1i:ing. TI. (‘., :ind Rarrop, G .  A., Jr..  ,7. Clbn. Tnz’cst., 1938, 5, 393. 
4 Osgood, E. K., Arch. Iwt. M c d . ,  1926, 37, 68.7. 
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TABLE 11. 

Blood Volume and Plasnia Protein Findings in 7 Cases of Sutri t ional Edema. 

~ ~ ~~ 

1 September 23, 1929 
Sovember 22, 1929 
December 6, 1929 

2 April 2, 1930 
May 20, 1930 

3 March 31, 1931 
June  9, 1931 

~~~ ~ 

5.09 2560 
6.56 3715 
5.90 3550 

1821 
2925 
3670 

33.5 
32.5 
30.8 

41.7 
38.8 
41.4 

- 5.9 + 13.4 + 13.5 

49.0 
46.3 

-10.8 
+13.7 

3.77 2975 
6.87 3570 

1893 
5410 

41.0 
40.4 

36.8 
38.8 

46.7 
50.5 

-11.5 + 3.7 
5.77 3590 
6.12 4240 

9163 
2632 

4 February 17, 1930 
Murch 3, 1930 

41.4 
43.1 

4.07 3335 
6.81 3835 

2315 
3610 

30.6 Secondary 
30.8 anemia - 1.3 

5 Jilnutlry 21, 1930 
February 21, 1930 
March 7, 1930 

28.4 
30.5 
3?.0 

- 5.5 
+22.6 

5.34 2650 
5.92 2910 

2906 

2430 
2620 
2370 

36.2 Secondary 
29.4 anemia 
37.8 

6 Xovember 5, 1930 
May 6, 1931 
J u n e  26, 1931 
Ju ly  29, 1931 

7 September 24, 1930 
March 24, 1931 
April 10, 1931 
May 1, 1931 
Ju ly  2, 1931 
Ju ly  17, 1931 

25.2 
29.1 
34.0 
37.9 

-11.7 
- 3.9 
+12.6 + 19.9 

5.37 1950 
6.20 2085 
6.44 2600 
6.87 2720 

1930 
1905 
2860 
2266 

19.5 Anemia 
35.2 
32.8 
34.8 

37.1 
24.9 
27.4 
28.5 
31.4 
32.0 

-22.8 
-15.6 + 0.1 
-17.6 + 5.0 + 0.3 

3.46 1.510 
5.89 1612 
6.08 1850 
6.38 2048 
6.79 2175 
6.86 2355 

15110 
1662 
1832 
1968 
2015 
2160 

35.4 
35.3 
31.4 
33.5 
37.7 
36.7 

blood volume expressed in cc. per square meter of the surface area 
(calculated from patient’s height and weight) was very much lower 
than the normal standard determined by the same n ie tho~l .~  This 
is in agreement with the previous work on nephrosis’?’ and further 
corroborates the belief that the edema of these 2 diseases may k 
placed under the same category. Secondly, any change in the plas- 
ma protein concentration was reflected in nearly every case by a 
corresponding variation of the circulatory volunie and when an 
increase of the plasma protein took place, usually resulting in an 
improvement or disappearance of the edema, then the Mood volume 
almost invariably returned towards the normal range. As the cell 
volume suff eretl only very slight changes the volume variation 
seemed to l x  chiefly confined to the plasma. 

S o  definite correlation between the volume fluctuation and the 
extent o f  diuresis was evident in any of these patients with nephrotic 
li itlney disease. 

In  conclusion one may assume that the plasma protein concen- 
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tration among many others is one of the regulating factors of the 
circulatory volume. Deviation from normal on the part of the 
former may lie atteiicled l q -  a disturliance of the latter. This is well 
exemplified in  such pathological cotiditions as iiephrosis and nutri- 
tional edema. 

6101 

Experimental Production and Cure of Jejunal Ulcers. 

JtZJ[ES C. OWTSGS ASD I V A S  H. SMITH. (Introduced by F. C. Lee.) 

F r o  H I  tli c S rpiccrl H ti 11 tar ia n Lti 1) o r c ~  f o ry ,  Joh 1i.s Hopkitis Nedienl Sch 001. 

Tiventy-six aiiinials \\ere operated upoii for the production of je- 
junal ulcers using- a slight moc!ificatioii of the technic of Mann and 
IVilliamson’ for depriving tlie jejunum of its normal alkalinity. 

In each case the d ~ i ~ ( l e i i ~ i i ~ i  \\‘as transected l)et\\-een the pylorus 
and the ampulla o f  Vater and lmth ends inverted with silk. The 
iejununi \\-as then divided a fe\\- inches beyond Treitz’s ligament and 
again hoth ends inverted. FolIo\\-ing this a gastro-enterostoniy was 
periormed l>et\veen the tlistal end oi tlie jejunum and the stomach 
and an eiiteroetiterostotny 1)erforriied I)et\\-eeii the closed duodeno- 
jejunal loop and the upper ileum ahout 24 inches below the gastro- 
enterostomy, allo\ving the llile, pancreatic juice and duodenal secre- 
tions to be emptied back into the small bowel at this point. These 
changes were made in the original procedure lxcause it was felt 
that the nutrition of the animals \\-auld he k t t e r  preserved if the 
drainage \\-ere done higher in thc small intestine, thereby eliminating 
this factor from the ultimate results. ,Also sitice a lateral anasto- 
mosis has a better 1)lootl supply than one iiiatle encl-to-end, there 
\\-auld be less chance of criticism on this score as a possible source 
of ulcer formation. 

Ten o f these animals fornied typical chronic ulcers varying in size 
from The period necessary for the for- 
mation of the ulcers varietl frorii 42 to as long as 425 days with the 
average of 118 (lays. They 
always formed oii the \\-all of the jejunum opposite the gastro- 
enterostoniy stoma and never involved the suture material which was 
of silk throughout, except in  one instance, \\-here the edge of a very 
large perforating ulcer touchetl it in one spot. The animals were 

to 2% cni. in diameter. 

The ulcers \\-ere multiple i i i  3 cases. 

1 Mnnn, F. C., :ml Willi:imson, C. S.,  A/ot .  Szirg.. 1933, 77, 409. 


