
unn.}.lNld'rn'rl

n'l10ritrr41 cysTrc frBnosrs lurdn

?1ifi r fiu.:f,qllrla ,ru . ,lfi .! .

Cystic Fibrosis (Mucoviscidosi.s, Fibrocystic dj-sease of the pan-

creatic Fibrosis) r iful':ndrir urnanyresn.:.:lr{u j d.r r liu rria rr fi'u Exocrine glands vri
lfrfiufurrruioi'uaou'::trurrr:rf,u$ruhua;eia!rnda lnun'-:lrjr: r i!i'u1u{unr:n d.,q;
nu$a-rnrrfrrdio s'r:iardar{oirlurrrrfiunrull flriiriaurrnfiuo'ourio r r fiut r[ac6aer!
lerion-r, liau ir rnnlu{lnnjds r fiumu r:vrhbiflnr:y"ra.r anr: rrdoubrsalf,roq{ rirOar
:rr:nrrfhr carrier lul on.raliqnn:I11:nd fio t,a 1.:ndnuiqrlln r:l,unull:trr (ceu-
casi-an) q'tucfifi I:7oo 6rr lr1O,00O r finl rint:l,uvrr.: n 5orf;n iunrjuare *a:lu{hd
fs'trir':rrar r nq uri{n

a,ln'rl r]irr:n rf,'lir ur]jrr:fiuory r r'l riua: u6.: u.:s lotiou 1 neu'llr5e udlri
gLi rds x-ray qr:ruir aas or u*'r'rn'[rJ ua:'hiau'r raro qlnr::rar 1r'-rueuurn ua;,
0ndurniu d.ruta.r6s pancreatic insufficrency ni'.ro rnriu I fl l:ruir BOt torr
nu"hi l:I! t.un r r duefir;l:nrjan ua:.::r-tr.ryrrr rfiua1H.t: fl.t.5n.:1ix.r vitanin A lre: vi-
tamin E c:rrui16riou.J rudyrn Vitarnin A [nn1:s.]n Vitanin n l: r f,u'l riie rcu

sh,eat chloride ?est , 'lunuli'drflu cystic Fibrosi.s r:nrirltfture
2o\ sodium $a: chloride grrnirtlnfilrn fi'lriunt.:rar::fi'u Sweat chloride irdteru
o'rf;rpluaufiasiur: rr5u1:nd lnuranr:1urin 1 i6nr:uruJ,r'liriu z a'eu f,o

1. Sweat Col lect ion
2. nr:l rn':r;rinr lr.l-rn chloride 1u rndo

Sr.reat collection , l{ earasyurpathominetic aqents liuri pilocar-
plne r flhrf,'evrhlfrfin r r{olurhurnirrdiosnr r lru1d'ierfi'u ra{s1fs iontophoreais frcl
1i airect erecrric currenr nirlfiru, rColitlu rirqjaerrr.r 1rir:u:rear*u d.rr:yri
lfjr.rn'rrerin rndolitFllrsro r fiurr a'rn{unultilniu rCalie-rnrr:inr 3rro chroride

r n{a.:0oddnuilfr fio rocat swearj-ng 1aul61.i'n:; ual ririru erecrric 2 61

drrun:fi1utunuld technique dr,!un iontophoresis lruliuiuAriet pi-Iocarpine

n'ra-?1 | nlia0i arc runfianr,:u vri ur,lnuriu::f aa
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i 1.!1;1;ilf31u1nuu;'rund\"o\rutu dru6nri.ru riul.::1ar.: riLirfirr ionrophoresis ro
uTfi rdol# prrocalpine 0lieuhnrlrr ua;r:uilf r fi' rrdaduluu i r.:naiu lnr:ual*
.irstl r -:r'rd1d piloc.rpine 1;arie ua:fan.1r1i!1o chloride n er1i in' r nCo.tfioJ.rli

Method by Chloride Electrode Instrunent (Or:on)

l, li nilocarpine 6l r {r4ifirnrlv!as aruu?lu 1rui6 iontophoresis (e-
lectric mrgratr en) l.rtrr..d :

2. 11\C,rrra.rdti rSnlirr0oui rro pilocarpi.ne 1rjuiun:;nrrin rrf,rli
3. nl1e!1n.:lluuoN electric fnul{ st"ttaa.d dy:rlne.1l ,riudutou

chloride |,ril 20 ua: loo rnmot/t

4. ri'ltrnri iontophoresis IO u1fi r o.') d,.l'r ataf,aa oncrnnrrf! ua:e..I., e-
lectric arruufirnf,.rdrjuie u r r{alru r5r uirdrurirn-,rl r riurjurar: chtorid. 1il ln,:,r,

airluirtorr swear chlorj-de dr rfiaer]o'rfi'u cystrc fibrosis (3) rui\rdto
96c sa\, t;n flf,fJir s,.rs61 chloride riouni., : r-, 

^eq7f
4s so!!;n neiir sweat chlorrde 60 nEq/ I xlarioanir

nul,ti cystic fibrosis l:nufiir swear chlorrde I yi.rfi'U 40-15.1 nEqll
q rnn r':flnnrlusru nf,drrfiorq I rtu 6.t ao 0du1r.t (o) nur rirrr ar: sr... .irto-

riae jlfirrd inr':r':d r) ui1unu1,i cysrj-c fibros:-s orq I fu fi\r 27 fl nr:irrirtra.r
sweat. chloride !f,ud (nr.:r'rd z; ain tu1u4.rf,lasau1d cystic frbrosis nuirlrir
n ieun6s fir.l1unurJnfl (nr.:rrrd:)

i q r:r;

n11n111111 chloride lurtda ilnerllifi'q1unr.:lfltd'u cystic fibrosis to\!
fiudsu drrarrr3unir 1:a rnucoviscidosis l.: ndc:ru1u i 6nrr.:n ua:r5nr5n dlr:!
inutuso,ro,lt f;a ri'al riu ua:iiqrrr::lrn (bu1ky diarrhea) 1:nsrnornt.: (inlnu-
trition) f,'e r nfiar: ?Or obstructive jaundice 1.:nrurnreu(diabetes mel-litus)
ue:l:;tlorr r {o5s (chronic puLn xary infections) r:xujhi'-r rson (mucous secre-
tions) a;aldfiudau ailitSn vio iit uasdan d.r r iua,r rnqnili r f,;nr.:qai'uua:n rr6n-
! a! (obstruction and inf ecti >n).ir.rnru1rjd.u.tr:nriaro mucous uaflqlrnitr dsnr.:

nrrrRn nilunr:fii rniol nu5nr .:l: J r eu sodiui ion !ra: chlorice ion lrntfiul
1u::njr!5srhn sweat chloride "ltl:jinir 40 nEq/ I aultidgarnr rroll.:n nuco-
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lunurjnf,

chl.oride

(Non cystic fibrosis indivl-
(pilocarpine iontophoresis)

Age Sex No. of
Persons neiin 

vr $re:/ ' c n
range

I day-6 Cays

1 uk.-3 wks

I [8. -2 mos.

3 mos.-ll ntos.

12 DS.-23 nos.

2 yrs. -3 yrs.

4 yrs.-6 yrs.

7 yrs.-Lo yrs.

11 yrs. -14 yrs.

15 yrs,-I5 yrs.

L7 yts. -2 0 yrs,

2l yrs. -25 yrs.

26 yrs.-29 yrs.

30 yrs. -39 yrs.

Over 40 yrs.

43
35

64
54

r85
r16

511
309

339
252

317
225

342
222

215
1.7 3

100
68

2A
1t

19
5Z

36
44

33
.45
143
r36

9l
80

m.

m.

m.

m.

n.

n.

m.

m.

u.

lt.
f.

tn.

n.

m.

36. 5
36. 3

27 ,O

21. 8

19 .2
La. t

19.9
19.2

20.5

20.8

22.6
24.r
25.6
25.O

24.8
zo.o

24.9
29 .5

34.1
.5L.Z

32.3
31. I
32.4
32.O

9,O-52.4

6.7-43.2

't .o-54,9
7 .a-46.5
8.9-50.4
8.3-52.8
8. 1-45 . 2
9.8-45. 0

'7 .4-49,7
6.4-34.2

8.7-52.9
ru. J-)lt. u

6.9-67 .8
9.O-54.0

12. 3-s8.3
ro, t-58.0

lo.3-75.6
o 1-o7 ?

s.2-75.3

9.4
7.7

i 7.s 
lr i.8 
I! a.7 
|

;ll I

;;:;l
l'l:;l
:,::: I

;,1:l I
rrz.e 

I
! ra.2 Jrrr.o I
trs.z t

;ii lf
tx.o Ittr.o Ftu.: f

17.5-50.4 I
20.2-49.4 t

7. 3-50.9 !L2.7
8.4-47.O r10.4
7,O-4a.2 ! 9.7
6.3-48.1 ! 8.1
8. 1-s1.0 ! 7.7
7.6-52.6 1 8.0

Total No. 1 41269
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iT tor sweat chlorideluauhi cystic fibrosis (Patients wi'th c1s
c+ i. fihF^<ic\

Age vs. sueat chloride (pilocarpine ionLophoresis)

rr':rlfl .2

No. of
Pergons

mean cr me/l s. D.
range

I day-6 days

1 rrk. - 3 wks.

I no.-2 nos.

3 nos.-11 mos.

12 mos. -23 nos.

2 yrs.-3 yrs.

4 yrs. -6 yrs

7 yrs. -I0 yrs.

LI yrs.-14 yr:s.

15yrs.-16 yr:;.

1? yrs.-20 y:s.

2I yrs. -27yrs.

f.
n,

n,

m.
f.
m.

m.
E,

m,
f.
m. '

f..

m.
f.
m,
f.
m.
f.

T2
L7

22
20

20
2r

57
58

46
33

))
45

83
78

89
'70

53
35

33
tl
2L
I2
17

8r.o-155.9

99.3-145.2
/ 6. b- t )at. /

or 1-t qt q

9,1 .9-137. o

1 '7 .2- L4s .5
aa,7-L69.2

90.4-f48.3
9r,5-L47,2

8L.9-r72.7
8I.4-r?4.0
88.6-154.l
vu . /-.Loo. o

84 .5-I59. 3

85.0-147.9

77,3-L67;9
86. 8- 157 .0

81.9-152 .4
10r.6-141.3

94 . l_-14r.6
92 .5- L34 .5

/(). J- lJar. u
84.4-L4r. O

II5.2
LZ). L

I27,3

rI3.?
r17 .6

I09. 2

112.4

115.t
II7.I
L20.9
t19,0
120 .9

120. 5

t18,0

lt-5.1
r19.6

L16.4
1IJ. f

t 2I.0
120.7

11r.5
!18. I
tI9.8
lza. I

!17. 0
!14.5

!L6.2

tl4 .8
r 14. 3

!15. 5
+t 2 7

r 16. 3

116. 6
!15.9
rl5. 4

!L>. a

tI9.8
rI4.4
tL"l .7
r18.9
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rirso,t sweat chtoride luryrito.rauld cysti.c fibJosis (Sibtings
of patients with cystic fibrosis)
Age VS. sweat chl-oride (pilocarpine iontophoresis)

t111\tf, 3

Age Sex No. of
Persons

. Cl meo./lnean - S. D.range

1 day-6 days

I wk. -3 trks.

I rrc. -2 mos .

3 rcs.-11- mos.

12 mos. -23 mos

2 yrs. -3 yrs .

m

f
n
f.
n,
f,
n.
f.
m.
f,
m.
f.

t.
m.

t.
m.
f.

L4
6

yrs -6 yrs.

J.j

29

32

2A
26

20
25

64
54

40
58

22
26

15
t1

7 yrs.-IO yrs.

Ll yrs. -I4 yrs

15 yrs, -25 yrs

22. r

18.7
)) '1

20.8

23,6

24. ).

26 .3
tq _7

30. 2

)'7 q

25 ,4

L>.2->3.J
16.0-39.0
rJ. /-4d. y
II.4-4t,2
12 , L-46 .4
IO.3-42.4

8. 4-40 . 0
9.0-48. O

7.9-38.9

9.6-44,A
I0. 0-38. 5

Lo. 3-44 . 9
9. 0-48. l-

10. 3-46, I
8, 3-48 . 2

8. 7-48.0

LI. b-)J. b
LO .3-44.2

+q7
+a 'l

+11 a

+1 i

18.4
18. 7

17.1 l

!9.4
11I.5
17.8

!,. I
17. 3 

l

r7.8 i
18.7 i

I110.2 
l

19. e 
i
i+t.| o I

Itg. 9 I
I!10.o I

13.9 ,l
I

Total No. 6I5

viscidosiE 1:u sueat chtoride Levels {\t!1nn-i 4O nE9l1 rrln
nT :1q r ia radaoonl rhre.r rrdolrn l.rrlu r f # t frualaas r ttrnr.: shock
!nt13!n'rtiqr au I nAouln n1?3dri l dsfne:qqrfutnial.rnrfiulJliuri
disn ua:n1:t,'lia;f !uto\, Adrenal. cortex

dirtlrld,t rnqn,rl lflr cystic fibrosis airuffu.jr r Sr enzyme

dr:rflu defect rduefi'u peptiae parr go\t glycoprotein (2)

rdowrntadl
r 1e.1o.rtl]fi*
hygnthyaoi-

cre tect g4fin?'t
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:,-:1 :- ir. ,:..r,: ii

9-;'4

:ttd 1 sweat test, pj.locarPine iontophoresj-s

cystic Fi-brosis rflulradd, unoix 1\rn'r'ruthr; ds r duerio'rfi'u Exocrine

gtanas vrilfiraio Pancrease, ResPiratory syslem uav sweat gland deul-.|nl:

iuluiuyl,]:n dlr:rulornrr f,o on.rrlrr r{o r{ofrlurnrt riuu'ru1r lriitioorrnfutioulri

)ro Ba!i1;on?1!ios iroa 'lrr,T t oulonradSnr: r fia1 ddli 1:4 1urruartre rdu

British, switzerr rnd uat czechoslovakia nv'irqrTfin, 1to'rlradd1i tt loo 6'r

t:lO,OOO uonrrnnulur rtnuir g.rnuli1u'Iu t6n 5unrir:orr ti-r rfin1u{vru rn'rlifnrr
riaronr: t ndoulnrgorlf,eaql ilrfunT:n:rc cys!ic f ibros rsl'r6rretrailhtrlrn 1u

an{!orr.llnl rf,nfi$nrr r{vrhrniau 1 .r liu'rfiunet r lunrulr urr4r;dn.i.:!11; fo.rr5r nrt

i.r1efl1 cYstr-c fibrosrs lrt nr':vri sueat chloride Test 1tu1;5c iontoPhore-

sis rcor:lirrruir r fin rflu1:ai nlo r rhir , i'rLildir:linrcl rhrto/u;olil r :1lnlllnul

oT nrr uiLilintrlc, r$lta\tolr r: rirird
r1r': drrfirea;ioul rJfi.r r l':n1firtt w1t;?u

S+,ir sueat chloride q.rnir 6c uror/

n'r'tir iulrflti rlu rrarrfstos0rM'ln1 ua;

lrtufi1luruUfhl':n cvstic fibrosis a3

$atolactq\r6\t IO0 - I40 rElol/l
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nr:i.bsfi'unrr rflnl':nd a rqlai'l;'1nunr':n:eqr, t6ndtSu heterozygotes !!49

r 6au rtrlunr': uisrrur:u jru heterozygotes d.rr:rni1ifiqn:lr' r fiu cystic fibrosis
16 ahr5u"luilrs rnt tuatfir. rasd5! ! Frd dr'hiin r:aireldui'li'o lurrnhlnruawssli-
r 6unul radriouurn ua; drtl:.;finr roh:ro tCau: rtfir t atduriuou t eunufltru'{1uso\t meco-

nium ileus rT nrJ:: rnafrrJu I :,rt, (Kobayashi et al, 1961)

ft+r"r rrirllu
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rinlurirrlntoo.r sweat chroride 'lurinlnu (l) o,rq 6 - 12 I
25 r I0 r Egll .
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