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has been reported in smokers (7,8). Further, in animals, cigarette
smokehas been shownto cause airwayepitheliumto become
permeableto evenlargemolecules(suchas horseradishperoxidase)
that have molecular weights similar to that of HSA (9).

In the study of Isawa et al., one of the main objectives is to in
vestigate mucociliary clearance. It is clear that the ideal substance
for such an investigation should have most of the followingprop
ertics. First, it shouldbe inert to the pulmonaryepitheliumin order
to avoidambiguityduringmeasurementof mucociliaryfunction.
Second, it should retain its radiolabel during the course of the
study. Third, it should be ofsufficient size so that its residence in
the airway wouldnot be shortenedby a change in the permeability
characteristics of the epithelium, or influenced by either active or
passive mechanisms known to exist in the pulmonary epithelium.
While no ideal marker has been found, seemsto us that Tc-99m
sulfur colloid has distinct advantages over Tc-99m HSA in this
typeof study.
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meability of the pulmonary epithelium in smokers when DTPA
aerosol is inhaled (7â€”9).This is a very interesting finding,but the
molecular sizes of DTPA and albumin are so different that it is
hard for us to accept the factor of increased epithelial permeability
to explain the seemingly faster clearance of inhaled radioactivity
in the normal smokers. The fact that DTPA diffuses through the
lung epithelium was first reported in 1968 (10). Actually when
airway clearance efficiency is calculated, there is no difference
between smokers and nonsmokers, and net clearance is not ac
celerated even in the smokers.

As we stated in the text (1), we believe that the increased mucus
production and subclinical bronchoconstriction in smokers might
be the main cause of this phenomenon.

REFERENCES

1. ISAWAT, TESHIMAT, HIRANO 1, et al: Mucociliary
clearance mechanism in smoking and nonsmoking normal
subjects. JNucl Med 25:352-359, 1984

2. ISAWA T, WASSERMAN K, TAPLIN GV: Lung scintigraphy
and pulmonary function studies in obstructive airway disease.
AmRevRespirDis 102:161-172,1970

3. ISAWA T, BENFIELD JR, JOHNSON DE, et al: A compari
son of lung scanning and differential bronchospirometry as
pulmonary function tests in dogs. I Thorac Cardiovase Surg
60:719â€”729,1970

4. ISAWAT, HAYESM,TAPLINGV: Radioaerosolinhalation
lung scanning: Its role in suspected pulmonary embolism. J
NuciMed 12:606-609, 1971

5. ISAWAT, TESHIMAT, HIRANOT, Ctal: Radioaerosolin
halation lung cine-scintigraphy: A preliminary report. Tohoku
JExpMed 134:245-255,1981

6. ISAWAT, TESHIMAT, HIRANOT, etal: Lungclearance
mechanisms in obstructive airways disease. J Nuci Med 25:
447-454, 1984

7. JONESJG, MINTY SD, LAWLER P.Ctal: Increasedalveolar
epithelial permeability in cigarette smokers. Lance: I :66-67,
I 980

8. MINTY BD, JORDAN C, JONES JG: Rapid improvement
in abnormal pulmonaryepithelialpermeabilityafter stopping
cigarettes.BrMedJ 282:1183â€”1186,1981

9. MASONGR,USZLERJM,EFFROSRM,Ctal: Rapidlyre
versible alterations of pulmonary epithelial permeability in
duced by smoking. Chest 83:6-I 1, 1983

Jo.TAPLINGV,ISAWAT: Regionalalveolarliquiddiffusibility
by lung scintigraphy. In Semiannual Progress Report Sub
milled to USAEC, UCLA 12-686, UC-48 Biology and
Medicine, 1968, pp 4â€”43,TID 4500 (Availble from Clearing
House for Federal Scientific and Technical Information,
National Bureau of Standards, US Dept. of Commerce,
Springfield, VA 25151).

J. WAYNELOGUS
S. F. PAUL MAN

Universityof Alberta
Edmonton,Alberta,Canada

1. ISAWA T, TESHIMA T, HIRANO T, et al: Mucociliary clear
ance mechanism in smokingand nonsmokingnormal subjects.
J Nuci Med 25:352â€”359,1984

2. RHODESBA:Considerationsintheradiolabelingofalbumin.
SeminNuciMed 4:281-293,1974

3. VALLABHAJOSULA S, GOLDSMITH Si, POLLINA R, et al:
Radiochemical analysis of Tc-99m human serum albumin with
high-pressure liquid chromatography: Concise communication.
J NuciMed 23:326â€”329,1982

4. FORDDR: Evaluationof commerciallyand electrolytically
produced technetium Tc-99m human serum albumin. Am J
HospPharm 35:1081â€”1083,1978

5. PSONA A, SAKOWICZ A: The influence ofcitrate ions on the
radiochemical purity of 99mTo-humanserum albumin. mt I
AppiRadiatlsot32:349-350,1981

6. LIGNYCL,GELSEMAWJ,BEUNISMH: Theinfluenceof
experimental conditions on the efficiency of labeling human
serum albumin with 99mTc,using Sn(II) as the reductant. In:
JAppiRadiatlsot27:351â€”356,1976

7. JONESJO, MINTY BD, LAWLERP.et al: Increasedalveolar
epithelial permeability in cigarette smokers. Lance: 1:66-67,
1980

8. MINTY BD, JORDAN C, JONES JG: Rapid improvement in
abnormal pulmonary epithelial permeability after stopping
cigarettes.Br MedJ 282:1183â€”1186,1981

9. BOUCHERRC,JOHNSONJ, INOUES.etal:Theeffectof
cigarette smoke on the permeability ofguinea pig airways. Lab
Invest 43:94-100, 1980

Reply
We appreciate the interest and comments of Logus and Man

regarding our findings of a seemingly faster clearance of inhaled
aerosol from the lungs in healthy smokers than in nonsmokers
(1).

We have used Tc-99m albumin aerosol for more than I5 years
now as an â€œinertand nonpermeableâ€•substance to the pulmonary
epithelium to investigate not only the ventilatory status or the space
of aeration in the lungs (1â€”3),but also to study their mucociliary
clearance mechanisms (1,5,6). We have never been bothered by
increased background activity due to poor tagging of albumin.

We have been aware of the reports regarding increased per
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Re: QuantItativeEvaluationof CerebrospinalFluid
ShuntFlow

The meticulous laboratory and clinical evaluation of cerebro
spinal fluid flow in Rickham-Holter ventriculoperitoneal or yen
triculocardiac shunts describedby Chervu et al. (1), whileclearly
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