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The f a te and distribution of a drug in the tissues 

of the body i ndica te not only the site of its a ction 

but a lso its possible thera teutic applic2tion. While 

absorption and excretion are of importcince in the 

pharma codynamics of the drug , its concentra tions i n 

blood, body fluids and tis sue ere key elements in 

selecting the suitable agent for a particular purpose 

and in deciding the bes t route of a dministra tion. It 

is well known tha t parenteral administra tion will 

p rovide higher blood levels more r ap idly and hence, 

more significant tissue diffusion; however, many, chemo­

therapeutic agents are more conveniently given per os 

and some of them are sa fe only by this route. 

Following absorption, some chemotherapeutic a gents, 

i.e., sulfonamides and antibiotics, a re bound in part to 

p lasma proteins. The bound portion lo s es its anti­

bacterial a ction and, therefore , t he antibacteria l 

level of t he drug is measured indirectly by th unbound 

p ortion • 

The degree of pl a sma protein-bindi ng of a drug in­

fluences not only its ea se of diffusion but a lso its 

concentra tion in body flu ids such as the cerebrosp inal 

fluid. Although mos t drug s more ea s i l y pass ~he i nflam ed 

meninges than when t he blood-brain barrier is normal, 

their diffusion is irregu~ar and unreliable . Some 
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agents, however, for e~ample, sulfonamides and 

chloramphenicol, !Jrovide adequa te cerebrosp inal fluid 

levels under norma l condi tions a fter p eroral admin­

istration . 

Maternofeta l circula tion ha s particular imuortance 

i n the case of drugs to detect the concentra tion in 

blood, both in t he mother a nd i n the fetus. It ha s 

been found, for instance, that s ome agents , such a s 

sulfonamides, penicillin, tetra cycl i nes, chloramphenicol 

and streptomycin, pass the olacenta l barrier and have 

been detected i n t he fetus a t about one ~alf the level 

found in t he maternal circula tion. 

The concentra t i on of a drug in huma n milk is s tudied 

not onl y to deter mine ahy a ctivity in t he mamma r y gl a nd 

a nd adj a cent tis sue s but also to find out t he ext ent 

of poss ible tre.nsmiss ion to nursing i nf ants . 

Furalta done is a new systemic antiba cteria l agent 

for p eroral a dmi ni stra tion. It has b een used extensively 

with good r e sults in miscellaneous i nf ections of soft 

tissues, resp ira t ory tra ct, and others, in infants, 

children and adults.~-6 

Clinical studies have shm•m that a fter p erora l ad­

ministration t his drug app ea r s r ap idly a t demons trable 

levels in blood. Suc h levels, al t hough rela t j_vely low, 

have proved sa tisfa c~ory for therap eutic effica cy. 

(2) 
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I t appears tha t m~imal concentrat ion~ occur about 4 

hours after administra tion and t hen decre~se gr adually. 

With a single dose of 1 00 mg ., average blo od levels 4 

and 8 hours l a ter were 1 . 54 and o.64 mcg . per ml . 

resp ectively . 7 

The urinary excretion of furalt~done app ears to be 

relatively slow . This would mean tha t the drug is 

retained longer i n t he body , thus produc ing a sustained 

blood l evel . Following a single dos e of 400 mg ., the 

average urinary excreti on is 7. 5 mg . per 24 hours , which 

represents an average of 2 p er cent of t he tota l da ily 

dose , t he greatest excretion apparently oc 0urring during 

t he fir s t 4 to 8 hours a f t er ingestion . After multiple 

doses , for example, every 6 hours , t he 24- hour urinary 

excretion v aries between 2 and 3.3 per cent of t he total 

dail y dose .7 

FURALTADONE IN CEREBROSPI NAL FLUID 

Studies to determine furaltadone levels in t he 

cerebrosp inal fluid were conducted i TI 8 patients , 5 of 

whom had a ctive or improving meningeel :i.nf'ections a t the 

t ime of t he s tudy , while 3 had had lumba r punctures 

during t he course of diagnosti c studies for menta l re­

t a rda tion . Age r ange was from 9 months to 6 yea rs . 

(3) 
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The drug was given p erorally in_ a dosage of 1 0 mg . 

per lb . body . weight every 6 hours (6 received a single 

dose and 2 , t wo doses ea ch) until the l umba r puncture was 

done . Simul t aneously, pl asma level s were det ermined in 

2 of t he p a tients , for compari son . 

Table 1 and figure 1 show det ermina. t ions i n 

cerebrospinal flu i d as comp~red t o pl asma lev els ( in 2 

ca ses) . Fura.l t a.done app eared in t h e sp inal fluid after 

a slight delay a t l evel s somewha t lower than those 

found in plasma . The mean value of furaltadone in 

cerebrospina l fluid wa s 0 . 58 mcg . u er ml . as opposed t o 

1 . 10 mcg . per ml . in plasma (about one half ) . 

FURALTADONE I N lWlBILICAL CORD BLOOD 

One specimen of plasma from t he umbilical cord was 

obtained from ea ch of 13 infants , all of whom had been 

delivered sponta.neousl y e.ft er varying lengths of labor . 

All mot hers were r easonably healthy and came from charity 

institut ions and having had va rious degrees of p r ena t al 

ca re. 

These pati ent s received fura l t adone in doses of 250 

mg . every 6 hours until delivery (9 r eceived a single 

do se , 3, two doses Qnd 1, t hree doses ) . The drug 

usually was g iven on an emp ty stoma cb wi t hout food be-
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cause of the ha zards involved wi th t h~ imminent pros­

p ect of anest t esia . Even t hough 118 patient s were u s ed 

originally i n this s tudy , only 13 wer e considered bece,u s e 

only in t hese w.s. s t he drug successfully administered . 

Labor, evidently , increases markedly the inc idence of 

vomiting . 

After the cord was severed , blood from the nlacenta, 

p rior to exnu1sion , '.-ms a llowed to drip into sterile 

tubes . Maternal p l asma was a lso collected simultaneously 

from 5 of t he 13 patients , for comparison . 

Table 2 and fi gure 2 show det er mi nations i n umbilical 

cord blood , as compared with p l a sma levels (in 5 cases) . 

From these s tudies , it appears t ha t fur e..ltadone cross es 

the placenta a ft er a slight dela y, but does not rea ch the 

levels found in me,ternal p lasma . The mea n value of the 

cord pl a sma level ,-ra s 0 . 5 mcg . p er ml ., about t hr ee 

fourths t ha t of mat ernal plasma (0 . 74 mce . per ml) . 

FUill,LTADONE IE HUMAN MILK 

Twenty-three samples of breas t milk wer9 obta,ined 

from 12 patients (2 to 5 da y s postpartum) follo vling 

uerora l adm i ni stra tion of fur •, ltadone (1 samule from 

ea ch of 6 patients, 4 fros 1 patient, 3 from ea ch of 3 

patient s and 2 from ea ch of 2 patients )~ 

( 5) 
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The drug was giv en in a dose o~ 250 mg . with milk , 

every 6 hours. No complaints were made by 11 of t he 12 

patient s , and only 1 complained of hea rtburn s hortly 

a fter taking t he drug ; there was no v orr- iting or na usea 

in t his gro uD of patients . 

Shortly before obta iningthe specimen of milk , 8 of 

t hese pati ents were subjected to venipuncture to deter­

mine simultaneous nlasma concentra tions . An ordinary 

breast pumn w9,s used to obta in t he first 5 to 10 cc of 

milk . 

Tabl e 3 and figure 3 show deter minations i n br eas t 

milk as compared t o p l asma levels (in 8 case s) . Figure 

4 shows s eria l determina t i ons of t he drug excre t ion in 

human milk . In gen er al, t his study indica t es t hat 

furaltadone conc entra tions in human milk a r e considerably 

higher t han t hose found in pl a sma, sugges t i ng that the 

human mamma ry gl and excret es this drug . Al t hough 

t here was cons ider able varia tion in t hese levels, they 

were usually t wice t hose of p l a sma . The mean con centra­

tion of furaltadone in t hese 23 milk- specimens ~es 1 . 71 

mcg . per ml . wherea s t he mean pl asma level wa s 0 . 9 . 

One patien t s howed a fourfold higher level of t he drug 

in milk than in t he pl asma . 

( 6) 
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CONCLUSIONS 

Clinical studies were conducted to determine con­

centrations of furaltadone, a new systemic antibacterial 

agent , after its perora l administration , in cerebrosp inal 

fluid (8 patients) , in umbilica l cord blood (13 infants), 

and in human milk (12 puerperal patients) . 

In s~inal fluid, the drug app eared a t demonstrable 

concentrations, a fter a slight dela y , somewhat lower 

(about one half) than i n plasma. 

Umbilical cord studies showed tha t furaltadone 

crosses the placental barrier, also after a slight delay, 

and app ears in the fetal circula tion at levels about three 

fourths those of maternal plasma. 

In human milk, the drug was found at concentrations 

considerably higher, usually twice tha t of ~l asma, 

suggesting excretion of this drug by the mammary gland. 

Colorimetric determina tions were made to determine 

concentration of furaltadone in human blood, spinal 

fluid and brea st milk. Standard solutions were prepared 

using a pure crys t all ine comp ound of furaltadone , 

utilizing a toluene extr action procedure with an absorption 

s uectrum in the range of 400-460 mu . 

(7) 
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TABLE 1 

FURALTADONE I N CEREBROSPINAL 
FLUID AND PLASMA 

Time (1) 
Patients Hr . Min 

*1----------0 
*2----------2 

3----------5 
4- ---------3 

*5----------9 
*6---- - -----8 
➔:-7----- - ----2 

8- - --------0 

Mean Values 

*infected meninges 

30 
30 

45 

Cerel::::rosp inal 
Fluid Level 

(mcg . /ml . ) 

0 
0 . 06 
o . 86 
0 . 93 
o. 43 
0.74 
o.47 

- 0 

0 . 58 

Plasma 
Level 

(mcg . /ml . ) 

1. 20 

1. 00 

1.10 

(1) The time g iven r epresents hours a nd mlnutes a fter 
the initia ~ dos e and corre sn onds to t he t ime a t 
whi ch the specimen was obtained . 

Dose : 10 mg . p er lb . body weight . every 6 hr . 
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TABLE 2 .._ 

FURALTADONE I N UMBILICAL CORD 
AND MATERNAL PLASI'-iA 

Time 
Patients Hr. 
1----------5 
2----------12 
3----------7 
4----------4 
5----------2 
6----------5 
7----------0 
8----------1 
9----------3 
10---------6 
11---------8 
12---------1 
13---------2 

Mean Values 

(1 ) 
Min . 

36 
10 

6 
35 
15 
20 
45 
20 
15 
40 
10 
30 
10 

Cord Pla sma 
Level 

( mcg ./ml.) 
0.38 
1.00 
0.60 
o.46 
0.30 
0.73 
0 
0 
0.26 
1.10 
0.82 
0.15 
0.58 

0.50 

Ma t erne.l 
Pl a sma Level 

(mcg . /ml .) 

0.93 

0.20 

1. 07 
0.99 
0.62 

0.74 

(1) The t i me g iven rep r esent s hours and minut es a fter 
the ini t i a l dose and corresponds to t he t i me a t 
which t he sp ecimen wa s obtained. 

Dose: 250 mg. every 6 hr. 



TABLE 3 

FURALTAD0t'E I N Hillf.AN r.:ILK 

Sp eci - Ti me (1) 
Pa tient men Hr . Min 

1-------
2-------
3-------
4------- (a 

( b 
5------- (a 

(b 
(c 
(d 

6-------
7------ - (a 

(b 
( c 

8----- -- (a 

9-------

( b 
( c 

10------( a 
(b 

11------( a 
(b 
( c 

12---- --

Mean Values 
***- neglig ible 

25 
21 
25 
22 
25 
10 
14 
17 
33 
10 
14 
17 
33 
10 
17 
33 
10 
13 
17 
13 
17 
33 
10 

15 
15 
0 
0 
0 
0 
0 
15 
15 

-0 
0 
15 
15 
0 
15 
15 
0 
0 
45 
15 
15 
0 
0 

Breast Milk 
Level 

mcg/ ml . 

1 . 22 
1 . 25 
1 . 62 
0 . 38 
2. 38 
0 . 33 
2. 23 
it:~it: 

0. 55 
1 . 73 
4 . 80 
2. 70 
4 . 50 
0 . 75 
1 . 25 
1 . 40 
2. 04 
1.70 
2. 38 
1 . 40 
1 . 45 
2 . 00 
1. 25 

1 . 71 

Pla sma 
Level 

mcg . /rnl. 

0. 58 

0 . 85 
1. 00 

1 . 00 

1. 55 
0. 85 

0 . 95 

o . 43 

0 . 90 

1) The time gi ven r epr e cents h Jur s and minute s a ft er 
the i ni tia l dose a t whi ch t he sp ec imen wa s obta ined. 

Dose : 250 Mg . every 6 hr . 
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\ Flg.2 FuraJtadone in UmbUical Cord and Maternal Plasma 
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