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Mikamycins A & B containing mikamycin A as the main component and
mikamycin B as the minor component were tritiated. The 3H-mikamycinsA &
B were administered orally to mice in four doses of 0.1, 1.0, 10.0 mg/kg/day
(for 10 days) and 50 mg/kg (single dose). The amount of 3H-mikamycins A & B
excreted into urine and feces was measured daily and totalled, and radioactivity
remaining in the mice bodies was determined at intervals after administration
ended. Thus, absorption, excretion and a material balance of mikamycins A

& B were calculated. At every dose, more than 98% of the radioactivity
recovered was excreted in urine and feces within one to several days after

administration ended.

Mikamycins A & B have a marked growth-promoting effect on broilers, chicks
and poults when added in very low concentration to feed (1~2 mcg/g of feed). There
are reports1'2) that absorption of mikamycins A. & B is relatively poor after oral

administration and the concentration in blood is very low. Therefore, mikamycins A
& B are not widely used for human therapy. For these reasons, mikamycins A & B
are now being widely used for growth promotion of animals.
After oral administration of large doses of mikamycins, absorption and excretion

have been measured by a differential assay3) of mikamycin A and mikamycin B, and
Tanaka et al.4) reported their experimental results using tritiated mikamycin A, mika-
mycin B and mikamycins A & B. However, there is no comparable literature on the
fate of such low level dose as are used to supplement animal feed. For easy and

accurate measurement and establishment of material balances with small doses, 3H-
mikamycins A &B were used for the work described in this paper.
The standard dose by oral administration to mice was 0.1 mg of 3H-mikamycins

A & B per day per kg of mouse. This dose is almost the same as the daily intake
of mikamycins A & B by broilers and chickens from commonly used supplemented
feeds. In order to reduce experimental errors and keep practical conditions, admini-

stration was continued for 10 days. Ten fold (1 mg/kg/day, 10 days), hundred fold (10
mg/kg/day, 10 days) and five-hundred fold increases (50 mg/kg single dose) of the stan-
dard dose were examined for their effect on absorption and excretion. Not only the



VOL. XXIII NO. 8 THE JOURNAL OF ANTIBIOTICS 395

absorption and excretion of 3H-mikamycins A & B but also the material balances

based on distribution of radioactivity are described in detail.

Materials and Methods

Preparation of Tritiated Mikamycins A & B : Twograms of finely ground mikamycins
A & B, which were prepared in Kanegafuchi Chemical ludustry Co., Ltd., were labelled
with tritium gas at the National Institute of Health of Japan. In order to remove labile
tritium, the material was dissolved in thirty volumes of methylisobutylketone and filtered.
The precipitate obtained from the nitrate by adding ten volumes of 72-hexane were dried
in vacuo. After four repetitions of this treatment, the dried powder was suspended in

one hundred volumes of distilled water, dried by lyophilization and the same treatment
repeated. Tritiated mikamycins A & B were finally obtained as a powder with specific
radioactivity of 42,300 dpm/mcg. Differential assay of this material showed that it contained
71.3% of mikamycin A and ll.2% of mikamycin B (mikamycins A & B 824.8mcg/mg).

Administration of Tritiated Mikamycins A & B : The ddF male mice weighing 22+1
grams were administered orally a 5 %aqueous solution of dimethylsulfoxide or a suspen-
sion of tritiated mikamycins A & B in the following four doses :

1. 0.1 mg/kg/day (standard dose), ten days successively.

2. 1.0 mg/kg/day (ten fold dose), ten days successively.
3. 10.0 mg/kg/day (hundred fold dose), ten days successively.
4. 50.0 mg/kg/day (fivehundredfold dose), single dose.

Two mice on each dosage were sacrificed 1, 3, 7, 14, 21 and 28 days after administra-
tion ended. After a blood sample had been taken from under the left collarbone, the
contents of gastrointestinal tract, and all organs, were separated and corresponding
specimens from two mice were combined.

Extraction of Tritiated Mikamycins from Blood and Other Specimens : Blood samples
were heparinized and centrifuged, then 0.2~0.5 ml of serum samples and 0.2~0.5 ml of
hemolyzed blood cells were used for measurement of radioactivity. All separated and
weighed tissues were homogenized in five volumes of 50 %methanolic buffer (Na3HPO44.2g, KH2PO44.67g,H2O1liter, andmethylalcohol1 liter, pH7.3),and0.1-0.5ml of

t

he supernatant obtained by centrifugation was used for measurement of radioactivity.
The contents of the gastrointestinal tract were diluted to 10 ml with the methanolic

buffer. After agitation and centrifugation, 0.5 ml of the supernatant was used for mea-
surement of radioactivity. Feces and urine were collected daily after the start of admini-
stration, diluted with ten volumes of methanol and homogenized. After standing overnight
at room temperature and centrifugation, 0.5 ml of the supernatant was used for measure-
ment of radioactivity. The radioactivity excreted in urine and feces were added up daily
and the totals were calculated.

Quantitative Determination of Tritiated Mikamycins A & B by Liquid Scintillation
Counting : All samples were diluted with 7 ml of scintillator cocktail (PPO 6g, naphtha-
lene 100g, and dioxane 1,000 mg) and their activities were measured with a Beckmann

Scintillation Spectrometer.

Results

In the experiment with the standard dose (0.1 mg/kg/day, 10 days), the total radio-

activity of 3H-mikamycins A and B administered to two mice was 1.56x105 dpm and

the total amount was 36.8meg. Residual 3H-mikamycins A and B in each organ one

day after the end of administration and total excretion of 3H-mikamycins A and B

in urine and feces up to that time were calculated from the experimental results as

shown in Table 1. The arranged data for various intervals are given in Table 2.



396 THE JOURNAL OF ANTIBIOTICS AUG. I97O

Similar calculations and arrangements of the data were carried out with all results of
the other three experiments.

In Table 2, the ratio of total recovered 3H-mikamycins A and B to the total ad-
ministered (recovery %) and the ratio of total excreted 3H-mikamycins A and B in
urine and feces to the total recovered (excreted ratio %) were calculated.

Residual 3H-mikamycins A and B concentrations were less than 0.2 mcg/g in lung,
skin and peritoneum, and less than 0.1 mcg/g in other organs on one day after ad-
ministration ended. After three days, concentrations of 3H-mikamycins A and B in

all organs were less than 0.02mcg/g. Recovery of 3H-mikamycins A and B was
approximately 90% at all intervals and the excreted ratios were 93.1%, 99.3% and
99.7% at one, three and seven days after administration ended. Thus, it was ascer-

tained from the experimental results that 3H-mikamycins A and B were completely

Table 1. Distribution of 3H-mikamycins A and B

of the standard dose (0.1 mg/kg/day, 10

on 1 day after administration

days) had ended.

��������������������������������������������������������������������������������������������������������������( m e g )
We ight of the Mik amyc insA  an d  B  i n

or gan( mg)  o r g a n  ( m c g / g )
L i v e r 0 . 2 9 1 5 . 6 4 . 5 2 0 . l l 3 , 5 6 6 0 . 0 3

K i d n e y 0 . 0 9 5 . 2 0 . 4 7 0 . 0 1 8 9 7 0 . 0 1

S p le e n 0 . 1 2 1 . 8 0 . 2 2 0 . 0 1 3 0 7 0 . 0 2

T e s t is 0 . 6 2 2 . 1 1 . 3 0 0 . 0 3 3 5 6 0 . 0 9

U r in a r y  b la d d e r 0 . 0 8 0 . 4 0 . 0 3 0 5 7 0

L u n g 1 . 2 7 2 . 2 2 . 7 9 0 . 0 7 3 8 1 0 . 1 7

H e a r t 0 . 1 2 1 . 4 0 . 1 7 0 2 3 0 0

E y e 0 . 5 4 0 . 5 0 . 2 7 0 . 0 1 8 3 0 . 0 8

T o n g u e 0 . l l 1 . 6 0 . 1 8 0 2 7 1 0

B r a in 0 . 1 9 4 . 6 0 . 8 7 0 . 0 2 7 9 7 0 . 0 3

D i a p h r a g m 0 . 2 2 0 . 7 0 . 1 5 0 1 2 9 0

P e r i t o n e u m 0 . 3 1 2 4 . 9 7 .  7 2 0 . 1 8 1, 4 0 6 0 . 1 3

Om en tu m,  f a t  a n d  o t h e r  t is s u e s
0 . 5 3 1 9 . 6 1 0 . 3 9 0 . 2 5 4 ,  7 3 2 0 . 0 5

S t o m a c h 0 . 0 5 3 . 5 0 . 1 8 0 4 2 9 0

C o n t e n t  o f  t h e  s t o m a c h 0 . 0 6 1 0 . 0 0 . 6 0 0 . 0 1

S m a l l  i n t e s t i n e 0 . 1 6 1 2 . 1 1 . 9 4 0 . 0 5 2 , 1 2 3 0 . 0 2

C o n t e n t s  o f  t h e  s m a ll  i n t e s t i n e
0 . 0 6 1 0 . 0 0 . 6 0 0 . 0 1

L a r g e  i n t e s t in e 0 . 2 1 7 . 3 1 . 5 3 0 . 0 4 1 , 2 4 1 0 . 0 3

C o n t e n t s  o f  t h e  l a r g e  i n t e s t i n e
0 . 0 4 1 0 . 0 0 . 4 0 0 . 0 1

S k i n 0 . 8 8 5 7 . 8 5 1 . 4 4 1 . 2 1 8,  4 0 7 0 . 1 5

M u s c l e 0 . 0 6 7 0 . 9 4 . 2 5 0 . 1 0 12,  5 1 2 0 . 0 1

B o n e 0 . 3 6 3 0 . 6 l l . 0 2 0 . 2 6 5 , 0 6 9 0 . 0 5

S e r u m 1 . 2 8 0 . 8 1 . 0 2 0 . 0 2 0 . 8 m l0.  0 3 ( m c g / m l )

E r y t h r o c y t e 0 . 0 3 1 . 2 0 . 0 4 0 1 . 2 m l O  ( m c g / m l )

T o t a l i n  b o d i e su r i n e  a nd  f e c e s 1 0 2 .  1 0

1, 3 7 4 . 0 6

2 . 4 0

3 2 . 5 0

S u m  t o t a l R e c o v e r y         1 ,  4 7 6 .  1 6 9 4 .  8 6 %3 4 .  9 0

9 4 .  8 4 %å  å  - 1 i !

±ne radioactivity 01 administered. miKamycins A and B : 4.23xlO7 dpm/mg.
Total radioactivity administered : 1.56xlO6 dpm, that is 36.8 meg of mikamycins A and B to two mice in

tendays.
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excreted in two or three days and there were no residual 3H-mikamycins A and B in
thebody.

Experimental results from the ten fold dosage (1 mg/kg/day, 10days) are shown in
Table 3. Concentrations of 3H-mikamycins A and B in the body after the final

administration varied between 0.1~0.54 mcg/g at one day and 0.2 mcg/g or less at
three days. Recovery of 3H-mikamycyns A and B was 84^85% at all intervals.

Excreted ratio was 97.3% at one day, 98.6% at three days, and 98.9% at seven days.
Absorption, excretion and material balances after hundred fold (10 mg/kg/day, 10

days) and fivehundredfold doses (50 mg/kg) are given in Table 4. The excreted ratio

Table 2. Absorption and excretion of 3H-mikamycins A and B at intervals after
administration of standard dose (0.1 mg/kg/day, 10 days) had ended.
I  D a y 3  D a y s 7  D a y s

T o t a l

a m o u n t  o f

m ik a m y c i n s

A  a n d  B  ( m e g )

M i k a m y c i n s

A a n d B

m  o r g a n( m c g / g )

T o t a l

a m o u n t  o f
m ik a m y c i n s

A  a n d  B  ( m e g )

M i k a m y c i n s

A a n d B

i n  o r g a n
( m c g / g )

T o t a l

a m o u n t  o f

m i k a m y c i n s
A  a n d  B  ( m e g )

M i k a m y c i n s

A a n d B

i n  o r g a n
( m c g / g )

L i v e r 0 . l l 0 .  0 3 0 . 0 2 0 . 0 1 0 0

K i d n e y 0 . 0 1 0 . 0 1 0 0 0 0

S p l e e n 0 . 0 1 0 . 0 2 0 0 0 0

T e s t i s 0 .  0 3 0 . 0 9 0 0 0 0

U r i n a r y  b l a d d e r 0 0 0 0 0 0

L u n g 0 . 0 7 0 . 1 7 0 0 0 0

H e a r t 0 0 0 0 0 0

E y e 0 . 0 1 0 . 0 8 0 0 0 0

T o n g u e 0 0 0 0 0 0

B r a in 0 . 0 2 0 .  0 3 0 . 0 1 0 . 0 1 0 a

D i a p h r a g m 0 0 0 0 0 0

P e r i t o n e u m 0 . 1 8 0 . 1 3 0 . 0 1 0 . 0 1 0 0

O m e n t u m ,  f a t  a n d  o t h e r  t is s u e s
0 . 2 5 0 . 0 5 0 . 0 1 < 0 . 0 1 0 . 0 7 0 . 0 1

S t o m a c h 0 0 0 0 0 0

C o n t e n t s  o f  t h e  s t o m a c h
0 . 0 1 0 0

S m a l l  i n t e s t in e 0 . 0 5 0 .  0 2 0 .  0 3 0 . 0 2 0 . 0 1 < 0 . 0 1

C o n t e n t s  o f  t h e  s m a l l  i n t e s t in e
0 . 0 1 0 0

L a r g e  i n t e s t i n e 0 . 0 4 0 .  0 3 0 .  0 2 0 .  0 2 0 0

C o n t e n t  o f  t h e  l a r g e  i n t e s t i n e
0 . 0 1 0 . 0 1 0 0

S k in 1 . 2 1 0 . 1 5 0 .  0 3 < 0 . 0 1 0 0

M u s c l e 0 . 1 0 0 . 0 1 0 . 0 4 < 0 . 0 1 0 0

B o n e 0 . 2 6 0 . 0 5 0 . 0 3 < 0 . 0 1 0 0

S e r u m * 0 . 0 2 0 . 0 3 0 . 0 1 0 . 0 1 0 . 0 1 0 .  0 1

E r y t h r o c y t e * 0 0 0 0 0 . 0 1 0 . 0 1

T o t a l  i n  b o d i e s u r i n e  a n d  f e c e s   2 .  4 0 3 2 .  5 0      0 .  2 2 3 2 .  9 8 0 . 1 0

3 3 .  1 8

���������������������������������������������������������
3 3 .  2 0 9 0 .  2 1 % 9 9 .  3 4 % 3 3 .  2 8 9 0 .  4 3 % 9 9 .  7 0 %

3

6.8 meg of 3H-mikamycins A and B was administered orally over a period of 10 days.
* In these cases weight of organ is replaced by volume in millilitres.

** Recovery means the ratio of total 3H-mikamycins A and B recovered to the amount administered.

*

** Excreted ratio (%) means the ratio of 3H-mikamycins A and B in urine and feces to the total recovered
sumtotal.
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T able 3. A bsorp tion an d ex cretion of 3H -m ik am y cin s A an d B a t in terv als after fin al adm in istration

1 D ay 3 D ay s 7 D a ys

T otal M ik am vein s T otal M ika m ycins T otal  IM ikam y cins

am ou nt of A an d B am ou n t of A an d B am ou nt of  A an d B

m ik am ycin s in org an m ik am y cin s in org an m ik am y cin s  in org an

A an d B (m eg ) (m cg /g ) A an d B (m eg ) (m cg/g ) A an d B (m eg ) (m eg/g )

L iv er 1. 43 0.54 0.25 0.10 0.13 0.05

K id ney 0.30 0.40 0.09 0. 12 0.04 0.05

S pleen 0.0 5 0.22 0.0 4 0.09 0.0 1 0.02

T estis 0. 05 0. 15 0. 03 0. 09 0.0 1 0.04

U rin ary b ladder 0. 01 0. 15 0 0 0. 01 0.0 9

L u ng 0. 07 0. 18 0. 08 0. 23 0. 10 0.2 6

H eart 0. 03 0. 15 0. 02 0. 08 0. 01 0. 06

E y e 0. 01 0. 16 0. 01 0. 08 0. 01 0. 10

T on g ue 0. 03 0. 19 0. 02 0. 08 0. 01 0. 05

B rain 0. ll 0. 13 0. 07 0. 10 0. 08 0. 10

D ia ph rag m 0. 01 0. 13 0. 01 0. 09 0. 01 0. 07

P eritoneu m 0.18 0.16 0.09 0. 07 0. 10 0. 07

Omentum, fat an d oth er tissue 0.43 0.10 0.14 0.05 0.17 0. 04

S tom ach 0.06 0. 16 0.03 0.09 0 . 02 0.05

C onten t of the stom ach 0.05 0.05 0 . 02

Sm all in testine 0.36 0. 15 0 .14 0.08 0.ll 0 . 06

C onten ts of th e sm all in testin e
0.02 0. 13 0.08

L arge in testin e 0. 12 0. 14 0. 08 0. 04 0.05 0.07

C ontent of the la rg e in testin e
0.5 0 0. 07 0.0 5

Sk in 0. 62 0. 10 0. 51 0. 07 0. 54 0.0 6

M u scle 1. 33 0. 13 0. 88 0. 08 0. 67 0.0 5

B on e 0. 65 0. 10 0. 49 0. 09 0. 26 0. 04

S eru m 0.17 0. 24 0. ll 0. 14 0. 17 0.2 1

E ry throcy te* 0.15 0.14 0. 09 0. ll 0. 13 0. 12

T ota l in b odies 6. 74 3. 43 2. 79

U rin e an d feces 2 4 2 . 59 2 4 4 . 62 2 4 6 . 30

S u m total 249. 33 248. 05 249. 09

R ecovery ** 84. 81 % 84. 37 ^ 84. 72 %

E xcreted ratio*** 9 7 . 30 % 9 8 . 62 % 9 8 . 89 %

294.0 meg of 3H-mikamycins A and B was administered orally over a period of 10 days.
time milliliters.

*Inthese cases weight isreplaced byvolume mmmxers.

** Recovery means the ratio of total 3H-mikamycins A and B recovered to the total administered.
*** Excreted ratio (%) means the ratio of 3H-mikamycins A and B in urine and feces to the total r

ed.

T a b le 4. A b s o rp tion , e x cr e tio n a n d b a la n c e o f 3H - m ik a m y c in s A a n d B a t th e h ig h d o s e le v e l.

D a v s a f te r a d m in is tr a tio n e n d e d       j 1 . 3   7 | 1 4   2 1

O r a l a d m in ist ra tio n

T o ta l in b o d ie s (m e g ) 3 9. 8 1 8. 9 8. 8 2.7     2.3

T o ta l in u r in e a n d fe c e s (m eg ) 2 ,7 35 .3 2 ,7 41 .8 2 ,7 47 .4 2 ,7 50 .4 2, 75 6. 9

( 1 0 m g /k g /d a y X I O d a y s )
S u m to ta l (m e g ) 2 ,7 75 .1 2 ,7 60 .7 2 ,7 56 .2 2, 75 3. 1 2, 7 5 9.2

R e c o v e ry ( % ) 8 6. 7 86 .3 6. 2 8 6. 1 8 6. 2

E x c r e te d r a tio ( % ) 9 8 .7 99 .3 99 .7 9 9 . 9    9 9. 9

O r a l a d m in is tr a tio n

T o ta l in b o d ie s (m e g ) 6 4 .1 2 4. 0 5. 3 2. 5 1. 5

T o t a l in u r in e a n d f e ce s (m e g ) 1,2 9 5 .1 1, 31 0. 5 1 ,3 1 9 .4 1, 3 2 6. 5 1 ,3 29 .7

S u m t o ta l (m e g ) 1,3 5 9 .2 1, 33 4. 5 1,3 2 4 .7 1, 3 2 9. 0 1, 3 3 1. 2

( 5 0 m g /k g ) R e co v e ry ( % ) 7 8. 8 7 7. 3 7 6. 8 77 .0 7 7. 1

E x c r e te d r a tio ( % ) 9 5. 3 9 8. 2 9 9. 6 99 .9 99 .9
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of the standard dose (1.0 mg/kg/day, 10 days).

14 D ay s 21 D ay s

T otal

am oun t of

m ikam y cins
A and  B (me g)

M ika m ycin s

A an d B

m or ga n
(m cg/g )

0. 07 0. 03 0 0

0. 01 0. 02 0 0

0. 01 0. 01 0 0

0. 01 0. 03 0 0

0. 01 0. 19 0 0

0. 01 0. 02 0.03 0.04

0 0 0 0

0 0 0 0

0. 02 0. ll 0 0

0. 01 0. 02 0 0

0 0 0 0

0. 02 0. 02 0 0

0. 45 0. 13 0. 02 < 0 .01

0. 03 0. 07 0 0

0. 02 0

0. 04 0. 02 0. 01 < 0 .01

0. 02 0

0. 37 0. 37 0 0

0. 02 0

0. 09 0. 01 0. 07 0. 04

0. 15 0. 02 0. 02 < 0.01

0. 08 0. 02 0. 04 0. 01

0. 04 0. 03 0. 02 0. 02

0.0 1 0.0 1 0 0

1 .  49 2 4 6 . 7 3      0 .  2 12 4 6 . 9 0

24 8. 2 284.  42 %99.  40 % 247. ll

84. 05^

99. 92%

Fig. 1. Residual ratio of 3H-mikamycins
A and B in the body to the
total recovered. à"

S3
It

o o o.img/kg/day x 10days

à" -à" i.Omg/kg/day x todays

a a io.Omg/kg/day x 10days

x -* 50-0 mg/kg

mycins A and B are rapid and residual ratio
in dose levels.

5 10 15 2.0 25

Days after oral administration ended

at the hundred fold dose was 98.7% at
one day and 99.3% at three days after
administration ended. The ratios after

50 mg/kg oral administration were
95.3% at oneday and 98.2% at three

days. With these two high level doses,
the concentrations of 3H-mikamycins
A and B in all organs or tissues were
less than 0.1 mcg/g after fourteen
days.

The residual ratios of 3H-mikamy-

cins A and B in thebody to the total
recovery at the four different dose
levels are shown in Fig. 1. Fromthis
it is clear that excretion of 3H-mika-

is very low, regardless of the changes

Comment

The possibility of prolonged existence of mikamycins A and B or its degradation
products in organs and tissues is considered unlikely by the experimental results

obtained when a standard low level dose of 3H-mikamycins A and B was administered
to mice. This information is important in evaluating the use of mikamycins A and
B as a supplement in animal feeds.

Material balances of 3H-mikamycins A and B were investigated for four different
administrations. Regardless of whether low or high level doses were used, there was
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no tendency for 3H-mikamycins A and B to accumulate in specific tissues or organs,
and most of 3H-mikamycins A and B were rapidly excreted in urine and feces.
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