
Effect of Starvation on Sperm 

Count and Sexual Reflexes 

The relationship between the state of 
nutrition and sexual fertility is quite 
controversial. Huxley (1) , Mason ( 2 ), 
Rommer ( 3 ) ,  and I-Ienshaw ( 4 )  main- 
tain that good nutrition increasrc ft'rtil- 
ity, while Boubleday ( 5 ) ,  Reid ( 6 ) ,  and 
De Castro ( 7 )  claim that inanition in- 
creases fertility, as is suggested by Adam 
Smith's (8) observation that poverty 
favors generation. Jackson ( 9 )  reports 
that, although extreme famine inhibits 
libido and fertility, certain wild animals, 
such as the salmon, goose, and fur-seal, 
fast during the mating season, as does the 
penguin, as was observed by Sladen 
(10) .  Katcher (11)  has noted that plants 
raised in inadequate soil produce more 
seed than plants grown in fertilized soil. 
In a recent exhibit, we (12)  demon-
strated that starvation is associated with 
an increase in sperm count. 

In  13 male dogs, five failed to respond 
with ejaculation on genital stimulation. 
These animals were shy and evasive and 
were fearful when they were handled. 
Of the remaining eight animals, three 
had clear senien devoid of sperm, and 
in the other five sperrns were present. 

The semen was collected and mcas-
ured during 1 minute of genital stilnula- 
tion three times a week. In  addition to 
the sperm count, the degree of erection 
and the latency and duration of enlarge- 
ment of the bulbus cavernosus were &-
served. Two experiments involving 5 
and 10 days of starvation, respectively, 
were carried out 1 year apart. 

With 5 days of starvation, the weight 
loss was as follows for the animals 
named: Sampson, 3 lb; Choptank, 6 lb; 
English, 3 lb; ancl Poco 8 lb. Three dogs 
showed an increase in sperm count per 
cubic centimeter during the starvaton 
period, and one, Poco, about 14 )eals 
old, showed aspermia prlor to, as well a\ 
during, starvation. 

With 10 days of starvation the dogs 
showed the following weight loss: Samp- 
son, 2 Ib; Choptank, 3.5 lb; English, 2 
lb; and Poco, 8.5 lb. Within 3 days after 
the end of starvation, these dogs gained 
3.5 lb, 5 lb, 5.5 lb, and 6 lb, respectively. 

creases in absolute sperm count during 
starvation, with diminution of sperm 
I ount subsequent to the starvation pe-
riod. In  the case of Choptank, the total 
iperm count failed to show any increase 
during starvation, even though he showed 

Reports 
a significant rise in sperm per cubic 
centimeter. This discrepancy is due to 
the smaller volume of fluid produced 
durlng thr st,trvation pe~oid,  thus giving 
a higher count per cubic centimeter. 

There was no significant correlation 
between the sperm count, volume of 
seminal fluid, and the duration of bulbar 

Table 1 records the sperm counts of enlargement. 
the four dogs studied. There were indi- A review of the studies of a number 
vidual differences. Sampson again showed of investigators-Jackson 191, Reid ( 6 ) ,  
the greatest variation in sperm count Siperstein (13) ,  Stone (14) ,  Mu~grave 
prior to the starvation period. During the ( I s ) ,  Dunn (16) ,  Mason ( 2 ) ,  Flipse 
starvation period the count rose con- ( I 7 ) ,  Holt and Albanese ( I l l ) ,  Asdell 
siderably. Following the starvation period ( I y ) ,  and Robinson (20)--revealed 
the sperm count fell again to about the that inanition o~ving to limited diets gen- 
original level. In this experiment Chop- erally inhibited reproduction. The effects 
tank showed relatively less fluctuation in were found to vary in different animal 
the control sperm count than in the species. Although these experimental 
preceding one. During starvation, .the data are not in agreement with our ob-
count rose considerably. Following the servations, Gantt 121) observed that 
period of starvation the sperm count re- sexual conditional reflexes are not abol- 
mained elevated for 4 days and then ished by 5 days of starvation. This con- 
declined. JSnglish showed prestarvatior? tradicts the inhibitory effects of inani-
sperm counts comparable to those of tion reported by others. 
Choptank. During starvation the count Although we are fully aware of the 
rose consistently. Following starvation it potential pitfalls involved in interpretinq 
fell and then rose again. The fourth dog, human behavior on the basis of data de- 
Poco, showed the same paucity of sperm rived from other species, the sociological 
in the control observations as in the implications of our findings are evident. 
earlier experiinent. During starvation Russell (22) found that subfertile men 
the count rose this time to a phenomenal had lower sperm counts (below 50 mil-
866 million per cubic centimeter on the lion per cubic ccntimeter) than fertile 
tenth day. Following starvation there was men. There was no correlation between 
an abrupt fall in sperm count. The latter lowered fertility and malnutrition. Rus- 
counts were still quite in excess of the sell makes reference to the high birth ratc 
control counts observed in this dog. of the undernourished in India, and he 

In addition to the effects on sperm suggests that emotional stress may play a 
count per cubic centimeter, the effect role in rnale subfertility. From a broad, 
of starvation on totai sperm count was biological point of view, one might ask 
determined (Table 1 ) .  Sampson, Eng- whether increased fertility during thr 
lish, and Poco showcd significant in- cxarly period of starvation could not be a 

Table 1. Spernr counts in millions per cubic centimeter and total sperrn per ejaculate 
during the prestarvation period (20 May-3 June), ten days of starvation (7--17 June), 
and the poststarvation period ( 18--25 June). 

Date Sampson Choptank English Poco 
(1954) - - .~ - -

Count Total Count Total Count Total Count Total 
--- ..--

20 May 954 1908 195 705 387 340 28 17 

24 May 175 503 337 1209 227 539 26 3 

27 May 257 610 250 906 314 706 0 0 

3 J u n e  231 319 363 1270 201 653 9 1 


Sturvution started 3 June,  5 r . ~ .  
7 June 410 922 369 1014 183 477 146 18 


10 June 475 1187 438 1095 321 1043 3 3 4 

17 June 632 1264 513 831 507 1333 866 216 


Starvation discontinued 14 June ,  4 P . M .  

18 June 590 1475 438 1038 281 953 171 32 

21 June 344 774 320 719 241 322 325 25 

25 June 350 787 332 747 492 826 134 8 




compensatory process in the maintenance: then incising the tree with a ~vood chisel an appreciable percentage of the activity 
of species homeostasis, as is suggested by and harnmer. At least 40 percent of the of the foliage accumulating calcium a t  
Doubleday ( 5 ) .  circumference Jvas opened in this man- the year of injection. 

HARRY ner, the penetrating Data for one group of trecs were calcu- A. TOITELBAUM with chisel com-
\,V. HOKSLEYGANTT pletely through thc phloem and into the lated on a specific activity basis (counts 

Pavlovian Laboratory, Phipps Psychiatric xylem about 1 to 1.5 in. The  radioisotope per minute, per milligram of total cal- 
Clinic, J o h i ~ s  Hopkins University, solution was then pipetted into the car- cium), and these are presented in Tablc 
Baltimore, Maryland rier, mixed, and subsequently taken u p  2. This calculation, which gives a n  esti- 

by the tree with the carrier. mate of the ratio of calcium45 moving 
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A m .  Phvsiciaus 58. 143 11944). Two weeks to a month after injection, 1953, Hollwood tree, No.  
19. 	 S. A. ksdell, catt le  ~ e r t i l i t y  and Sterility the trees were clirribed, and the foliage 1 20,350 3,610 56,500(Little, Brown, Boston, Mass., 1955). 
20. 	 H. E. Robinson. in R. R. Williams. Ed.. Ah- of the current pear was sampled in vari- 2 22,700 9,700 35,500 

praisal of ~ u k a n  Dietaries b y  Animai E;- ous parts of the crown. The  foliage sam- 3 19,900 2,170 88,300 
periments (Williams Waterman Fund, 1947). ples were returned to the laboratory, 4 14,700 5,720 29,700

21. 	 W. H. Gantt, Proc. Assoc. Research Neruous 
and Mental Disease 29, 1030 (1950). dried at 70°C, and ground in a Wiley 5 5,080 6,790 21,200 

22. 	 J. K. Russell and R. G. Harrison, Edr. mill. A 2-g sarnple was then wet digested, 6 12,900 10,400 102,000 
Studies on Fertility (Thornas, Springfield. 
Ill., 1954), pp. 115-158, the calcium war precipitated as the oxa- 

1954, Three-Mile Creek tree, No. late, and the precipitate was filtered off 
29 June 1956 

in small Ruchner funnels anid counted in 1 16,100 59,000 
2 36,100 13,710 

a 	 flow counter. Finally the precipitate 3 2,680 4,920 
was titrated to determine total calciurn. 
The  counts were corrected for coinci- 1954, Clalkia Peak tree, No. 

Mobil i ty  of Calcium-45 a f t e r  dence, background, self absorption, half- 1 6,600 13,240 
Inject ion in to  Wes te rn  W h i t e  P i n e  life (to date of injection) and finally 2 4,410 4,800 

nere  expressed in (ountr per minute, per 3 15,730 3 1,400 
.- -- ----.--Calcium is generally thought to be an gram of dry tissue (70°C1. These data Foliage in year following injection. + 

immobile element in the plant ( I  ) ,  al- are given in Table 1. 

though a report of itr redistribution in The  year after injection, during the 

the peanut has been publirhed ( 2 ) .Wil- months of July, Augurt, and September, Table 2. Specific activity (Ca45 counts 

liams, in a recent re\,iew of the literature most of the trees were climbed and sam- per minute, per milligram of total Ca)  

on redistribution of minerals in plant.. pled for the newly developed terminal in foliage and buds of western white pine 

( 3 ) ,  reported no inrtancer of calcium and lateral buds. These buds \\ere ana- at varying periods after injection. 

mobility. lyzed to determine mhether they con- Counts/min mg total Ca 


T h e  ure of calciurn-45 in connection tained calcium-45; activity would indi- corrected to time of inj~ction 
with other studier of mineral tranrloca- cate that the previously depo~i ted cal- -- -.---

tion ill western white pine gave an un- cium had rno\,ed into these tissuer. These Hollywood Buds Foliage 
usual opportunity to study the mobility sa~nples mere analyzed as the foliage tree, 

No" I yr. 2 yr.of this element ( 4 ) .  In  1951, 1952, 1953, samples had l~een, and the results are after In  year of 
and 1954,. during July and August, tree\ qiven in Table 1. For a frw trees it was after 

injection injection injection
of this species in various locatior~s in porsible to ~ n a k c  a similar arialpsis of 
northern Idaho were injected with solu- ter~niual and lateral buds developed and 
tions of calcium-45 in carrier solution, sampled 2 p e a r  after injection, and 
This was accomplished by attaching these are also listed in 'l'able 1 for thc 
metal or tarpaper cups to the trees, seal- trees for which data are a\,ailable. For 
ing the junction between tree and cup. comparative purposer, it should be noted 
filling tlre c~lps  with carrier solution, and that the calcium activity i l l  the buds is 


