
after operation (Fig. 1 ) .  I t  continued until the pressure had 
dropped to  normal. I t  has  remained normal for 130 days in the 
dog which was first to  undergo operation. One animal lxhaved 
differently in that the pressure iell only part of the way to  normal ; 
f rom a pre-operative level oi  240 t o  290 mm. of Hg to 160 to 200 
mm. of Hg. In  the 2 (logs in which 110th renal vessels \yere 
clamped, and af ter  a control periotl o i  90 tlays hypophysectomy 
performed, arterial pressure also fell to  normal. 

W e  have been less successful in keeping the hypophysectomized 
animals alive \\.hen the clamps ivere applied after hypophysectomy. 
Removal o i  the glaiitl appears to make the animal unusuall>- sus- 
ceptible to anesthesia. Oiten they (lid not recover from the opera- 
tion of clamping, a circumstance rarely occurring- with normal ani- 
mals or those with hypertension. rlpplication of the clamp was 
usually followtl  11y a rise in pressure (4 animals) but it may he 
transient. In  one clog, after applying the second clamp it rose to  
280 nim. The  animal (lied 7 (lays after the latter operation. 

Hypophysectonip in dogs with hypertension pro- 
duced by renal ischemia (methotl o i  Goldblatt, Lynch, Hanzal and 
Summerville) reduces arterial pressure t o  about normal levels. I t  
appears to reduce slightly the Wood pressure of normal dogs. Pre- 
liminary hypophysectomy does not prevent the rise in blood pres- 
sure established by renal ischemia, h i t  the rise tends to  be transient. 

Conclusions. 
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A Summary of Studies on the Effect of Ferric Chloride on 
Tuberculous Rabbits.* 

V-ALY IMENKIN. 
From t h e  Department of Pathology,  Harvard Uniuersity Medical School. 

The  object of this briei report is to d e ~ r i b e  further experiments 
on the effect of ferric chloride on the progress of tuberculosis in 
rabbits previously immunizetl \vith a strain of BCG (Bacillus 
Calmette-Guerin) and subsequently reinfected with a virulent bovine 
strain of tubercle bacilli ( liavenel 1. Previous studies have demon- 
strated that concomitantly with the accumulation of iron in tuber- 

*This work was aided by grants from the American Medical Association, Com- 
mittee on Therapeutic Research, by the Committee on Grants-in-Aid, National 
Research Council, and by the Proctor Fund of the Harvard Medical School. 
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culous areas the course ot  the (Iisease in raldlits is definitely re- 
tarded. This has l:een 511o\vn i i i  4 intlepenJent series of experi- 
171elltS.1’ 2 ,  ::, 1. The mechanism to account for this favorable effect 
has not as yet heen eIucitIatetI. The  accumulation of iron in tul~er- 
CU~OLIS areas is a; a rule tIemon.;tral)le not I)? microscopic test but 
only in tlie gross \\.lien the ttil!erculous lung tissue is in contact with 
acidified ILFe ( C*K ,;. 1Ssperinients pi-eviously described6 have 
slio\vii that this is in large part clue to consitlera1)le loss of the iron 
p-esumal)Iy (luring the “cIearitiX“ sta(;e in the technique of micro- 
scopic preparation. 1’aralIt.I to  the c!el)osition of iron in tulxrculous 
areas an intraceIIuIar iron I)ignietit is also found l)y microscopic es -  
amination to l)e tlepxitetl in the s;l)leen. liver, and bone marrow. The  
pigment is intlistitiguisIiaI)Ie iron1 hernositletin, litit is not referable 
to 1iemogIol)in (Iegi-atlation, It has therefore been termed cytosid- 
(,,,ilI.l:, 7 .  ,‘ 1 - lie presetice of this iron pigment in various organs in 

tl:cys 
l(i (i 1 
2i l  94 

19 81’ 
1 ( l  130 
10 81  

90 
- 

days % 
109 78 
133 44 

133 58 
246 89 
198 144 

164 82 
- - 

Series 6 (1933). 16 tuberculous ra1)bits saciificed bctwern 45th and 79th day 
of tlie diseasr. Extent of tuberculous in! olrcment in lungs of experimental 
animal8 ronsiderably less than in controls. 

19 tubciculous iabbit.; s:ierificcd between 35th and 108th 
day of the disease. Tubercle bacilli inocu1;rtcd subcutaneously. Experimental 
rabbits sliowrd definite retardation in spread of the bacilli :IS evidenced by extent 
of  lesion, particularly in the lungs. 

Total KO. of rabbits in series: 110. 
*Average survival timc in no11 v:ic.c.in:itcd group of 8 control rabbits was 39 

tThis group received a preliniin:ii> v:icciii:itioii with B.C.G. 
$This group I eccired 111 eliinin:ci> I ; iv( ination with Crrnay strain. 

1 Menkin, V., and Menkin, 11. F., .I. P;.rp. AMmi., 1931, 53, 919. 
2 Menkin, V., J .  Ezp. X P C ~ . ,  1932, 33, 101. 
3 Menkin. V., Am.  J .  Mec7.  Scz., 1933, 185, 40. 
4 Menkin, V., PROC. Sac. EXP. BIOI,. AND MMED., 1933, 30, 951. 
6 Menkin, V., J .  Ezp. Xed., 1934, 60, 4G3. 
0 Menkin, V., Arclr. Pall&., 1933, 19. 53. 
?Menkin, V., sncl Talmadge, S. M., A w h .  Path., 1933, 19, 61. 

Menkin, V., €’ROC. SOC. KIP. EIOI,. AND MED., 1934. 31, 755. 

Series 7 (1933). 

days. 



addition to the non-pigmented form of the metal, seen in the gross 
within pulmonary tuhercles, renders it tiifticult a t  present to ac- 
count adequately for the heneficial effect of FeC'I in tuberculous 
ralhits. Furthermore a fe\v preliminary experiments employing 
d i e r  iron compounds, or injection route- other than the iiitraven- 
ous one, fail to yield results identical \\ ith thcse o1;tained Iiy the 
n-riter when large numbers of rabli ts  are repeatedly treated with 
c!ilute ferric chloride solution iiitr~ivaicularly." In atltlitioii to the 
present set of data, a summary of all previous studies is tal)ulated 
iTal)le 11). 
.i group of Flemish rabbits \ \a> immunized 1)) ECG, Iiy tlie iu- 

travenous injection of 10 iiig. of the Incilli intravenously. About 2 
months later these same animals \Yere reitioculated intravenously 
with a large dose o f  a virulent 1,ovine strain of tubercle bacilli 
( Ravenel). In this series the reinfecting dose of bacilli was 10 
times greater (.01 mg.) than that employed in previous sets of in- 
tra\-enousll- infected rabbits. The  purpose of this \vas t o  tleter- 
mine whether the favorable effect of ferric chloride on the experi- 
mental disease \\ ould still lie appreciable $1 ith massive infection. 
Half of the animals were then immediately started on a course of 
repeated intravenous iiijectioiis of ferric chloride (0.25 "/. ) for a 
period of 16 iveeks. To avoid hemolysis, the iron chloride solu- 
tion was rendered isotonic with mammalian Idood by the addition 
of sodium chloride (680 nig. of NaCl to 100 cc. of solution). ( I n  
previous series the ferric chloride crystals had simply Iieeii dis- 
solved in distilled ivater. ) Half  of the remaining tuberculous ani- 
mals serveJ as controls, some of hich, ho\\ ever, received repeated 
intravenous injections of physiological ialine. A group of control 
tuberculous Init ncn-immune animals ivas run parallel to the im- 
munized series. The  latter succumlietl a t  a very early stag-e (Table 
I). As in previous series and in spite of the larger intravenous in- 
oculating dose of virulent liacilli, the immunizetl and iron-treated 
ralhits survived for distiiictly longer intervals than the immunized 
controls (Table I ) .  The  initial \\.eight seemed to  bear no direct 
relationship to the survival time. Fig. 1 shous the extent of tuber- 
C U ~ O U S  involvement in the lungs of tlie longest w-vivors in the 3 
groups of ralbbits. I t  is clear that the lung of ral~bit  9-61, the long- 
est experimental survivor. evidently s h o w  the least iiivolvemeiit, 
I)oth in respect to  size and amount of confluence of the leiioiis. 

These consistent results, involving 5 independent series of experi- 
nienti carried on for a period of 5 years, are now hased on well 



over 100 rabliits as suniniarizetI i n  ‘rai,ie 11. The  data sho\v that 
dilute ierric chloride intravenously atlministerecl definitely retards 
tlie progress o i tu1)ercuIosis in experimentally infected raldits. The  
observations suggest possihle clinical application which thereiore 
the writer. with the permission ( i f  Ilr. Donaltl S. King, has started 
a t  Channing Ilome. 1hsto.n. Se\w-a1 patients with far advanced 
tuberculosis receii-etl repeatetl intravenous injections o i  0.0623 7. 
of isotonic ierric chloritle tor ;i icw months. These iiijections 
proved completely harmIess as i;ir ;IS noting any generalized tlelete- 
rious effects. Small l)alpaI)Ie thickenings occurred occasionally in 
injected arm veins. These in\-nrinl)ly sulxitletl within several days. 
The  iron salt was evidently \yell tolerated in the concentration med. 

8584 C 
Fibrinolytic Activity of Beta Hemolytic Streptococci from 

Cow’s Milk. 

One of the many uiisettletl problems concerning inastitis is its 
relationship to tlie organism designated as S. ~iznstitidis. IVhile the 
majority of workers agree that this relations’hip must be a very 
significant one, any new apliroach to the study of this suliject 
should be of interest. 


