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S ucce s s f 11 I €3 e p 1 ace 1x1 c t 1 t The rap y i t i  Lac t a ti ng "1' 11 y r o - par at h y r o id c c t 01x1 i xe d . 
'Rats.* (25746) 

K ,  VON H E R ~ w ~ ~ ~ ~ ) T - \ ~ ~ A L L K A R E ~  AND C'. W. TURNEIZ 
Drpt .  uf Dairy Husbandry, Unioeipsity of Missouri, Colimihiu 

Successful replacement therapy in thyro- 
parathyroidectomized (TPEC)  rats requires 
optimal amounts of thyroxine (T4) as well as 
parathyroid hormone ( P T H ) .  Study of T 4  
secretion rate in lactating rats indicated 3 
pg/lOO g body weight (BW) was upper nor- 
mal range(1). When this amount was in- 
jected into lactating rats from days 7-13 post- 
partum, milk yield increased 37% and when 
maximum removal was insured with oxytocin 
(OXT) milk yield increased 63.2 % (2) .  With 
T 4  and PTH a t  levels of 10, 2 x 20 and 3 x 
20 US€' parathyroid units/day partial replace- 
ment therapy of TPEC lactating rats was 
effected (3) . Completely successful replace- 
ment therapy is here reported using both litter 
weight and milk yield on day 14 as indices. 
Technics are described by which animals with 
accessory parathyroid tissue (APTT) may be 
detected. 

Matevial and methods.  Primiparous lactat- 
ing rats of Sprague-Dawley-Rolfsmeyer strain 
were housed in individual cages, fed Purina 
Lab Chow and water ad Zih. Animal room 
was maintained a t  uniform temperature of 

* Contribution from Mo. Agr. Exp. Sta. Journal 
Series KO. 213.3. Approved by Director. This in- 
ve5tigation supported in i ~ r t  1 ) i  ixw:trch gr:tnt\ 
frc! 111 11 25.1'. El .s. 

t Kesvarch Fellow, Dept. o t Animal 1'115 sic>]. ant1 
Animal Kutrition, Unit.. o i  Goettingen, West Ger- 
many and Medical Fellow of Population Council. 

78 2 1°F. Shortly after delivery, cach 
litter was reduced to 6 young. TPEC was 
performed under ether anesthesia in less than 
20 minutes on day 7 postpartum (PI'). Re- 
placement therapy was started shortly after 
operation: 3 pg T4/100 g/day and 2 x 40 
USP units PTHS/day were given subcutane- 
ously, Parameters of lactational performance 
were mean litter weight and milk yield. 
Amount of milk removed by litter of 6 on day 
14 under the influence of 1 USP unit oxytocin 
(OST) 3 was estimated by method described 
previously(4). T o  repeat this test a t  24 hour 
intervals litters were weighed a t  end of 10 
hours isolation, immediately replaced and al- 
lowed to nurse for 30 minutes. Litters were 
weighed again to nearest 0.5 g. Difference in 
litter B K  before and after each nursing was 
used to represent amount of milk secreted 
during previous 10 hours. After this test, lit- 
ters were allowed to stay over-night with 
mothers. T o  prevent feed intake other than 
mother's milk by young, mothers were allowed 
to eat only during 10 hour separation period 
from day 15 on. PTH was discontinued 5 
hours prior to nursing period in 2 2  animals 
on day 13, i n  1 2  anim:lls morning of day 13. 
--. 

$ l'arathyroitl hormone kindly supI)lic.(l by H i  Lilly 
& Co., Indianapolis, Tnd. 

Osytocin supplied by Armour h l ) . ,  Chicago. 
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RcsuEts. TPEC rats given replacement ing normal litter weights although weight gain 
from day 6-13, 14 was lower because of ex- 
tremely high litter weights on day 6 (Table 
I ) .  Similarly, lactational perfolrmance on day 

therapy of 3 p g  T4/100 g/day and 2 x 40 USP 
units PTH/day from day 7-14 of lactation 
raised litters of 6 young successfully, reach- 

Motlicrs' avg BW 
Trratrnt~n t ,-----Day 14-, 

(T4, PTTT: l):ty 7-14, 1 5 ;  So. of Killetl l )ay  6 Gaiii OT loss, 
)r OXT:  Vny 14, 1 3 )  K l t S  0 1 1  cl:(V total, g Total, g % 

1:. T4: 
O S T  : 
TPE(': 

P T H  : 
OXT : 
TPEC: 

PT I1 : 
OXT : 

TPEC : 

('. T4: 

I). 7'4: 

m: 
E. P T H :  

(IXT : 
1)icvl i i i  

'I' PIX; : 
T1: 

E'. FPTH: 
OXT : 
APTT : 
TPEC : 
T4 : 

a. PTH: 
O X T :  
15 ('NSCS tc+r11>-, 1 3  f:r tal  

TPF:(': 1 ) : i j  i 
7'4 : IdP )I1 

H. PTH: " 

OXT: " 

APTT: Survived 

A. 
€3. 
c. 
I). 

(Continued oil next page) 
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TABLE: I (continued). 

Avg milk yield 

r Day 14 -, y D a y 1 5 - - - - - - - - 7  
Increase 

Total as % of ovcrnor- Total :is % of 
?i Total, g postnursing LW mal, % Total, g postnursing LW 

A. 
13. 
c. 
u. 
E:. 
F. 

(4. 
EI * 

6.2 
11.0 

1.6 2 .4 
10.6 . 7  

8.0 

10.2 & .4L‘ 
10.6 2 . P a  

3.8 t .3 
6.2 2 .1 63 
1.7 2 .3  
5.8 2 .2 53 

No milk yield--- 
4.4 18 13.0 

5.8 2 .214 53  12.2 2 3 1 0  

(11) 

5.7 & .315 50 13.1 .817 

’ T n  the secoiid :~nd th i rd  parts of the Table, letters :ilone (A, E, C, etc.) a re  used for  treat- 
ment, No. of rats and day killed. 

t Data f r o m  Grosvenor & Tiiriier(5). 0 .Data 
from von Eerswordt-Wallrabc & Turner(3). / /  Day 4. 

Figures in parentheses = No. of rats surviving, healthy. 
APTT, accessory parathyroid tissue ; TPEC, thyro-parat2iyroidectoriiy ; BW, body wt ; LW, 

Data from Grosvenor & Turiier(2). 
fl Day 4-14. 

litter wt ; OXT, oxytocin ; PTH, parathyroid hormone ; T4, 1-thgroxiiie. 
Student’s “ t ”  test p vuzue p VIE.lIdt: 

F- s -7- 7 

7- 8 <.00l P2-16 .01 < P <.0% 

5-6 .001 < I, <.our) 
1%- 18 

15-18 

10-11 

2- 1 

3- 4 

13-17 
.0% < 1) <.05 

14 aided by OXT was comparable to milk 
yield of normal rats administered T4 plus 
OXT. 

To determine completeness of operation, 
PTH was withdrawn on day 13 in 1 group. 
Ten of 1 2  animals had fatal attacks of tetany 
within 6 to 18 hours which caused depressed 
body and litter weights. These animals were 
not separated from young. On day 14 moth- 
ers of a second group were separated from lit- 
ters for 10 hours for milk yield test. Last 
PTH injection was given 5 hours before this 
test. Of 2 2  animals, 13 had fatal attacks off 
tetany and 2 others severe attacks between 
days 15 to 18. Animals free of tetany until 
day 18 were assumed to possess APTT. Of 
the group of completely parathyroidectomized 
rats, milk yield test was repeated on day 15. 
In 4 animals showing heavy signs of tetany, 
only 6.2 g milk was prolduced whereas in 
11 others, milk yield was significantly greater 
than on day 14. The same was true of group 
of rats with presumed APTT. 

All operated mother rats lost body weight 

during lactation in contrast to normal lac- 
tating rats which gain slightly. 

Discussion. These data demonstrate that 
PTH plays an important role in the lactation 
process. Limitations in amount of hormone 
administered reduced capacity of rats to se- 
crete milk normally(3) whereas with 2 x 40 
USP units/day lactation levels higher than 
those of normal rats were attained. This was 
made possible by concurrent administration of 
T4 (3 &lo10 g,’day). Lactation sustained 
by replacement therapy was actually in excess 
olf that which might have been produced by 
animals on lower level of T4. 

Amount of PTH which successfully main- 
tained lactation may be considered tenta- 
tively as estimated equivalent PTH secretion 
rate of this strain of lactating rats (29-30 
USP uni ts/lOO g/day ) . 

Although discontinuation of PTH in 1 
group on day 13 proved that successful re- 
placement therapy was achieved, it was not 
possible to run a test for milk yield on day 14, 
because all animals which did not have APPT 
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succumbed to tetany in less than 24 hours, 
whereas a t  lower levels withdrawal of PTH 
did nolt generally result in fatal attacks of 
tetany by this time(3). Another group olf 
animals was injected until day 14 with PTH.  
Young were separated from mothers for 10 
hours and milk yield was determined. Sur- 
vival time of mothers was considerably pro- 
longed and milk yield on day 15  obtained liy 
same technic was significantly higher in ani- 
mals not yet affected by tetany. Tncreasetl 
survival time may be explained by gradual 
inhibition of lactation and corresponding re- 
duction in blood Ca removal during 10 hour 
separation period, whereas in previous group, 
Jroung nursed continuously. >lore difficult to 
explain is the mean increase in milk yield on 
day 15 as compared to day 14, 29 hours after 
last injection of PTH. The increase was ob- 
served even in animals which then died in 
tetany a few hours later. 

S U ~ ~ Z P Z Q Y ~ .  Thyroparathyroidectomy was 
performed i n  44 lactating rats on day 7 post- 
partum. Successful replacement therapy was 
started immediately after surgery with opti- 
nial level of T4 ( 3  p g  100 g day) ~ 2 x 40 VSP 
units I T H  day (corresponding to 29-30 VSP 
units 100 g day) and 1 VSP unit OST for 
complete milk removal on days 14-18. Litter 
weight and milk yield on day 14 reached lev- 
els of normal animals given optimal amounts 
of T4 ( 3  pg 100 g (la!,) and 1 151’ unit 0x1’ 

for milk yield test. Discontinuation of I’TH 
on day 13 resulted, within 6-18 hours, in 10 
fatal attacks of tetany in a group of 12. With- 
drawal of PTH on day 14 coincided with 10 
hour isoilation period for milk yield test. A 
group of 15 such animals survived consider- 
ably longer than previous group, due, it is 
believed. to gradual inhibition of lactation 
and reduction in blood Ca removed during 
separation period. In  11 rats which suc- 
cumbed to tetany later, milk yield was sig- 
nificantly higher on day 15 as compared to 
day 14, 29 hours after last PTH injection. 
Nine rats which lactated normally without 
exhibiting signs of tetany during 4 day period 
after withdrawal of PTH,  were considered to 
have (accessory) parathyroid tissue. Tt is 
tentatively proposed to consider 29-30] UST’ 
units of I’TH ’100 g”day as estimate of para- 
thyroid secretion rate in this strain of inten- 
sively lactating rats under beneficial influence 
of optimal T 4  level. 
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Non-Obstructive Eschurichici coli Pyelonephritis in the Rat.” (25747) 

JAMES I T T .  IIToor>s (Introduced by Charles H. Burnett) 
U r p t .  of Jf rdicitir,, IT t l i z , r rs i fy  o f  S n r t h  Corolitza School of &f edicine, Chapcl Hill 

Pyelonephritis has not resulted from intra- 
venous injection of coliform organisms in the 
experimental animal, in most reported studies, 
unless preceded by renal in jury ( 1,2,3,4). A 
f‘virulent” strain of E.  coli previously de- 
scribed ( 5 )  will, however, produce renal infec- 
tion in some normal rats when injected intra- 
venously. Pyelonephritis produced by E .  c-oli 

*This  work supported by grant from Life I n -  
surance Medical Research Fund. 

tends to run a self-limited course of only a 
few weeks even though damage and inflam- 
mation are said to persist after infection has 
terminated (6 ) .  The course of pyelolnephritis 
in  the animal has been assessed by postmor- 
tem cultural and histological methods and, in 
some instances, by infrequent urine samples 
obtained by laparotomy and needle aspiration 
of bladder (3,6,7). “Clean-voided” urine col- 
lections with quantitative urine cultures have 
come into widespread use for evaluation of 


