
changed nietabolic rate during the treatment. The final increase in 
metabolism after thyroid treatment was well within the limits of 
the riornial rat, whether or not the methyltestosterone injections had 
?weti continued. 

Szininlwy. The oxygen consumption of castrate male rats is 
lower than that of normal, hut higher than that of thyroidectoniized 
rats. In castrate-thyroidectomized rats it is not lower than that 
found in non-castrate tliyroidectomized rats. Treatment with 
nictliyltestosterone, within the conditions of these experiments, did 
not affect the metabolic rate of non-castrate animals, nor that of 
castrates. It caused a moderate increase in thyroidectomized-castrate 
rats. The latter rats showed also an increased sensitivity to treat- 
ment with thyroid, which, however, was neither caused nor in- 
fluence by methyltestosterone. 
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Effects of Gonadotropic Hormone in the Fish, Xiphophorus 
kelleri Heckel. 

FRA4NCIS hf ARSH BALDWIN AND MIN-HSIN LI. 
Prom the Physiological Laboratories, The University of Southern Calif ornia, Los 

Angeles. 

The administration of mammalian gonadotropins from pregnancy 
urine and other preparations to a teleost fish, Lebistes reticulatus, 
has been reported by Berkowitz.’ These substances stimulated the 
precocious development of male secondary sex characters, as well as 
the precocious but normally-patterned development of immature 
testes. The response of adult male Lebistes, if any, was by a de- 
creased gonad size and an interstitial hypertrophy of the strorna. 
The latter phenomenon persisted only in some but not all of his 
fish when treatment was prolonged. He reported there was no 
effect on the secondary sex characters nor gonads of immature female 
Lebistes. The action of the hormones on mature females of this 
species was not mentioned. Saphi? found that injection of prolan 
from urine of pregnant women caused inconstant response of the 
“wedding dresd” in male Chromosomus erythrogaster. Owen3 
produced this chromatophore reaction in 75% of male Phodeus 
amarus by employing the prolan in aquarium water, while he failed 

1 Berkowitz, P., J .  Esp .  Zool., 1941, 86, 247. 



to induce the elongation of ovillositor in feniales so treated. Wholly 
negative results were reported by Koch aiict Scheuring,' Johnson 
and Riddle" in gonads of Phosiriirs aiid SuZnio by iiijectioii methods. 
LAlso similar results we1-e reported hy LaiidgrebeG on S a h z o  and eel. 
Still 110 geiiei-a1 coiicltisioiis c;m I)c (Ii-a\vii in adult fishes of other 
sl)ccies. 111 coiiiicctioii \\.it11 S O I ~ I ~  0tlic.r 1)Iiases o f  hornione adniinis- 
ti-atioii. i t  \\-as thought Oi sonic iiitcrest to  study further the effects 
of a liumaii choriotiic goiiadotro1)ic Iioriiione (1)raiittiroii:k ) o i l  the 
adult feinale aiid adiilt male of ;i teleost fish, Xiphoplzorirs lzcllcri 
( swordtail). 

Twenty yirgiii feniales tvei-t. iiijectetl iiitraperitoiieally for 10 to 
20 \veeks. Each fish receivc.tl 2.5 I .Y. ( 2.S iiig ) gonadotropic hor- 
nioiie i i i  .O5 cc o f  distilled \wtel- neelily. ,S, group of 10 virgin 
females ivc'1-t' siiiiilarly iii jcctul  \\.it11 1)ui-c. distilled water, aiid another 
group of  5 were left uiitratcd. .After .5 iiijections, a niale-like 
goii01)od \\-as o1)~crvt.d to  tle~cl01) 011 4 o f  the treated feniales. .At- 
tciiipts at co1)iil;ttioii siniulatiiig iii;tlc. ldiai-ioi- also occurred. One 
of tlicse ;dtci-v(l f~iiialcs \\-as 1 i i I I c . t l  60 tla!-s after the initial injec- 
tioii. 1 iistolog-ical csaiiiiiiatioii i-c\-t.aled a siiiall unilateral iiiatur- 
iiig testis. .\ cautlal s\vord tlevelopctl in 2 o f  the 3 remaining fe- 
males after 10 weekly in jectioiis. Gonads of thcse treated feniales 
show various stages o f  spermatogenesis with a moderate amount 
of interstitial cells. Secondary sex-coloration was observed in the 
conipletely sex-reversed fish. 

IVliile the iiiasculiiiizatioii of females 197 the adniinistratioii o f  
goiiadotropic su1,staiices has been i-ecorded in several higher verte- 
hrates. i. c., f o \ \ - I q i q  guinea pigs." ancl rats,"" ' ' 9  '' the experimental 
inductioii of complete sex-reversal i i i  fishes by the iiiainnialian gonad- 



otropic hornioiics has not been reported before. 111 the genetical 
gotiochorist, Xip1aophorit.s 1zclZcri,"' Esseiiberg'* has observed 2 cases 
of natural coniplete sex-reversal from feniale to male. The trans- 
formation of the feniale anal fin into a goiiopod,l"-l' a i d  a com- 
plete sex-revers all'^ Is' in Xijdzoplzorais can be induced by the adminis- 
tration of anclrogciiic substances. I':sseiiberg'") has pointed out that 
any adverse condition, be it extrinsic or intrinsic, acquired or in- 
herited, whicli tends to reduce the capacity for hornione production 
heyond a certain limit niay become the inimediate cause of sex- 
reversal iii the female Xiphoplioms hclleri. 

Gerni cells in various stages of the ovarian cycle were found in 
ovaries of lwth the unaffected and control females in our experi- 
ments. So far as could he observed, the goiiadotropin of pregnant 
urine has no marked effect on the secoiidary sex characters in the 
unaffected f enialc fish. 

'I'went!--eight sexually mature males were used in this experiment 
in which 8 served as controls. Twenty males were kept separately 
in 7 aquaria, each containing 1500 cc of water. The powdery 
gonadotropin was dissolved in the sterile diluent imniediately before 
using. Seven hundred and fifty 1.U. (75 nig) of the hormone were 
added weekly to each aquarium. From the surrounding water the 
hormone administered was absorbed by the gill tissue of the fish. 
*U1 specimens were maintained at a temperature of 18" to 21°C 
during the experinients. 

The experiments on adult males were conducted over a period of 
4 months. Examination of testes from fish which were treated for 
10 to 12 weeks as against controls show the gonadotropin had 
accelerated spermatogenesis ; since the luniina of the sperm tubules 
were crowded with sperniatophores, and distended with sperniatozoa. 
It is indeed difficult to find spermatids and sperniatocytes in these 
treated testes. This accdcvated effect of filature sperni fovwwtioiz 
induced by the gonadotropin hornione was not noted by Berkowitz" 
in adult fish. In some instances. the testes appear to have under- 

13 Witschi, E., Cliayter 4, Rex nwd I n t e r m l  Secretion.o, 1939, Williams and 

14 Essenberg, J. M., Biol. L'ull., 1926, 51, 98; 1923, 45, 46. 
l~Rcgnier ,  M. T., D u l l .  Riol. rle Frnsice et Belg., 1938, 73, 383. 
16 Witschi, E., and Crown, E. N., Anat. Rec., 1937, 70, 121 (supplement). 
1733 Baldwin, F. M., and Goldin, H. S., PROC. SOC. EXP. BIOL. AND MED., 1939, 

19Noble, G. K., and Borne, R., Anat.  Bec., 1940, 78, 147 (supplement). 
30 Essenberg, J. M., Biol. Bull., 1926, 51, 98; 1923, 45, 46. 
21 Berkowitz, P., J .  Exp.  Zool., 1941, 86, 247. 

Wilkins Company, Baltimore. 

42, 813 ; 1941,46, 283. 



gone a state o i  precocity iiidicative of exhaustion, where sonic 

tiibules even contained the tlesquamated epithelial cells and debris 
only. This gives evidence o f  h!potrophy and reduction in size. In 
all cases, a marked increase in interstitial tissue is evidently accom- 
panied by vascular tissue gro\vth, so that the testes are dense and 
compact in trailsection. as contrasted to those in controls. One may 
postulate that this interstitial hypertrophy of the stroma is a direct 
result of an attempt on the part of the testes to counteract the excess 
of the gonadotropins, and that this may terminate in sterility if the 
treatnieiit is prolonged. It is wx4l-known that many of the sex 
hormones have the povver to suplxess the hypophyseal functions." 

( 1 ) This paper rcports for the first time tlie possi- 
ldity ,of complete st.s-re\-crsal i i i  the adult feiiiale ,Yiplz.ophorus 
hcllcrl: hy atlministi-atioii o f  gonadotropic ( huiiiaii chorionic) lior- 
i~ioiie from pregna~ic_\- urine. \ 3 )  Gonadotropin when adniinis- 
tered to the atliilt males oi this species increases not only the amount 
of interstitial stroma (Bcrkon-itz), but hastens spermatogenesis 
and brings a h  nit ail cshaiistioii effect siniulating a conditioii of 
sterility ( 3  j There were 110 significant effects on tlie secondary 
sex characters of the adult males and unaffected females under this 
treatment. 

S i i i i i / u m y .  
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Exploration of a Method for Standardizing Hemorrhagic Shock. 

C. J. \Ym;ms AND J. M. WERLE. 
From tlw Depnrtmc,rt of Pliysiology, Western Reserve University Nedical School, 

c 1 ccdn 11 (1, 0. 

The urgency in developing standardized laboratory procedures for 
production of shock which will enable us to evaluate the efficiency of 
remedial measures with greater certainty is generally recognized. 
While no claim to such achievement can he,niade, we desire to report 
results which point to certain trails that ought to be explored more 
thoroughly. 

Since the bulk of experimental work' strongly suggests that the 
progressive clecliiie iii arterial pressures is associated with reduced 

22Moore, C. R., and Price, D., Am. J .  Anat., 1932, 50, 13. 
1 TViggers, C. J., Ph?jsI:ol. Rev., 1942, 22, 74. 


