
3. Ordinary polypropylene tubes that demonstrated 
surface activity were 0.5 and 1.5 ml (non-"lube") 
microfuge tubes obtained from Marsh Biomedical 
Products (Rochester, NY) and from EIK Scientific 
Products (Campbell, CA). Similar tubes from United 
Scientific Products (San Leandro, CA) showed little 
or no denaturation or multimerization. Borosilicate 
glass tubes (10 mm x 75 mm) were obtained from 
Baxter (Deerfield, IL). In a typical reaction, 32P-la- 
beled DNAfragments (-10 nM) in 9-p1 volumes wn- 
taining 0.85 to 1.24 M NaCI. 6.5 mM tris-HCI (pH 
7.49, and 0.65 mM EDTA were incubated at 37% 
for 16 to 22 hours, then analyzed on polyacrylamide 
gels. 

4. Fragment fC was the 62-bp Hind IIIiXba I fragment 
from pBSIISK+ (Stratagene), having the sequence 
AGAGGGAAlTCTCClT inserted at the Sma I site. 
The fragment fGA37 was the Eae I/Hind Ill fragment 
from pGA37, a derivative of pUC9, bearing a (GA),, 
insert in the EcoRl site, approximately 120 bp In 
length. This plasmid, kindly provided by R. D. Wells 
[D. A. Collier and R. D. Wells, J. Biol. Chem. 265, 
10652 (1 988)], was derived from a plasmid original- 
ly constructed by T. Evans. 
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Response: Belotserkovskii and Johnston sug- 
gest that the phenomenon which we de- 
scribed in our reDort is catalvzed bv the 
surface of polypropylene tubes. This is an 
interesting observation, which we have also 
seen, independently, since the publication 
of our report, and with which we agree 
entirely. We plan to describe our results on 
this point ( I  ). 

Belotserkovskii and Johnston also sug- 
gest that the interaction of DNA with 
polypropylene induces a denaturation, and 
that this denaturation is responsible for the 
formation of multistranded complexes. 
Their results seem to be in agreement with 
this suggestion, but do not prove it unam- 
biguously. It seems likely that the interac- 
tion with polypropylene induces a change 
of conformation of DNA (1 1. but is this a . ,, 
denaturation in the classical sense? We 
have ~erformed denaturation-reassociation 
experiments similar to theirs, but we did not 
obtain the same result: Under conditions 
where interaction of DNA with polypro- 
pylene was inhibited, the formation of mul- 
tistranded complexes was hardly detectable 
in our hands. 

Claire GaiUard 
Fraqois Strauss 

lnstitut Jacques Monod, 
2 place Jussieu, 

7525 I Paris 05, France 
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Hepatic Fibrosis in Ah-'- Mice 

I n  their recent report, Pedro Femandez- 
Salguero et al. state that mice deficient in 
the aryl hydrocarbon receptor have de- 
creased peripheral lymphocytes, small liv- 
ers. and ~ronounced fibrosis in the he~a t i c  
portal tract (I) .  However the photomicro- 
graphs offered in the report (figure 2, p. 
724) appear to show, at best, only mild 
portal fibrosis. Also, the specimens shown 
are stained with hematoxylin and eosin 
(H&E) and not Masson's trichrome, the 
usual stain for showing fibrosis. 

A potential confounding aspect of the 
data presented may lie in the comparison of 
Ahr-1- liver sections with large bile ducts 
with control liver sections that show small 
portal tracts. Sections from larger, more 
central portions of the biliary system nor- 
mally contain more connective tissue than 
smaller, peripheral bile ductules, which 
makes comparison of these different regions 
of the liver difficult. Femandez-Salguero et 
al. state in the legend of figure 2 that the 

fibrosis shown in these photomicrographs 
was moderate at this stage, which seems to 
imply that more severe fibrosis did occur. 

A Research News article "Dioxin recep- 
tor knocked out" by Richard Stone in the 
same issue (5 May, p. 638) shows a pho- 
tomicrograph (provided by Femandez-Sal- 
guero et al.) of a portal tract from a Ahr-I- 
mouse liver stained with Masson's tri- 
chrome that exhibits significantly more col- 
lagen in the portal tract than the accompa- 
nying normal portal tract. However, the 
portal triads pictured also appear to come 
from different regions of the biliary tree, 
with a much larger bile duct in the Ahr-'- 
liver section. 

To  demonstrate differences in connec- 
tive tissue from different sized portal tracts 
in normal liver, we took photomicrographs 
of CBA mice tissue at about the same mag- 
nification as those taken bv Femandez-Sal- 
guero et al. The smaller, distal bile duct we 
present (Fig. 1A) is about the same size as 

Fig. 1. Histologic appearance and collagen content of distal and proximal portal zones of normal CBA 
mouse liver. Arrow points to bile duct epithelium in each picture. (A) Distal bile duct, H&E stain; (B) distal 
bile duct, trichrome collagen stain; (C) large proximal bile duct, H&E stain; (D) larger proximal bile duct 
trichrome collagen stain. Note increased collagen deposition (blue) in larger portal zone. Magnification, 
x200. 
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present. There was a vague suggestion of 
aberrant vascular formations in association 
with bile ducts, the significance of which 
requires independent evaluation. In sum- 
mary, on the basis of the data presented by 
Femandez-Salguero et al., hepatic portal fi- 
brosis in Ahr-I- livers is not convincingly 
different from the amount of connective 
tissue seen in normal portal tracts of similar 
size. This does not, however, diminish our 
interest in other aspects of the report by 

I Femandez-Salguero et al., particularly the 
finding that livers are significantly smaller 
in these knockout mice. 

W. Michael McDonneU 
Department of Internal Medicine, 

Universiry of Michigan, 
Fig. 2. Pronounced scarring in CBA mouse liver Veterans Administration Medical Center, 
during Schistosoma mansoni infection. Note 
zones of collagen deposition in sites of egg gran- 

2215 Fuller Road, 

uloma formation and egg in terminal portal venule Ann Arbor, MI 48105, USA 
(arrow). Trichrome collagen stain. Magnification, Stephen W. Chensue 
~100. Department of Pathology, 

Universiry of Michigan 
Frederick K. Askari 
Richard H. Moseley 

Department of Internal Medicine, 
University of Michigan 

the control liver section shown in figure 2A 
in the report (1 ), and the larger proximal 
bile duct we show (Fig. 1B) is about the 
same size as the Ahr-1- liver section shown 
in figure 2D of the report. The amount of 
connective tissue in the larger CBD mouse REFERENCES 

portal tract (Fig. 1B) is about the same as 1. P. Femandez-Salguero et a/., Science 268, 722 
that in the Ahr-1- ~ o r t a l  tract in figure 2. C (I 995). 

" ,  

and D, of the repbrt. We also 2. H. lmamura, S. Kuwasuki. Y. Bandai. K. Sanjo. Y. 

Masson's trichrome stains of different sized 
Idezuki, J. Hepatol. 21 , 167 (1 994). 

portal tracts of normal mice (Fig. 1, C and 
D) that are similar to the portal tracts pre- 
sented in the Research News article (page 
638). Thus, the striking difference in colla- 
gen in the figures in the report and Re- 
search News represents differences in portal 
tract size, not differences between control 
and Ahr-I- livers. Finally, we show a mouse 
liver infected with schistosomiasis that does 
demonstrate significant hepatic fibrosis 
(Fig. 2). 

Increases in hepatic fibrosis can be 
quantitatively and n o t  just qualitatively 
analvzed. This can be done mor~hometri- 
cally by measuring an area of collagen 
deposition in defined regions such as por- 
tal zones (2). Several computer programs 
are available that digitize microscopic im- 
ages captured by video camera. Alterna- 
tively, hydroxyproline content of liver sec- 
tions can be measured. 

Femandez-Salguero et al. have been kind 
enough to allow us to review the hepatic 
tissue sections from Ahr-1- mice and con- 
trols. We cannot agree there is any fibrosis 
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Response: We understand the criticism of 
McDonnell et al. but respectfully disagree 
with their conclusion that hepatic portal 
fibrosis in Ahr-I- mice is not convincing- 
ly different than the amount of connective 
tissue found in normal animal's portal 
tracts of similar size. We agree that the 
degree of fibrosis is not severe, as suggested 
by our use of the term "pronounced" in 
our report. Pronounced, which also means 
distinct, does not infer severe fibrosis. The 
portal areas of these mice,,whether of large 
or small size, had increased amounts of 
collagen present as compared with portal 
tracts in our wild-type mice. This was 
determined on the basis of H&E stain and 
the use of Masson's trichrome stain. We 
observed increased amounts of collagen in 
portal areas and adjacent parenchyma of 
our Ahr-1- mice as compared with normal 
mice of the same age (Fig. 1). We agree 
with McDonnell et al. that morphometric 
and other analyses would confirm our sub- 

Fig. 1. (A) Masson's trichrome stain of a liver of a 
26-week-old wild-type mouse. Portal area with 
bile duct can be seen with some collagen (blue 
color) present. Cells with red cytoplasm are hepa- 
tocytes. Magnification, ~300. (B) Masson's 
trichrome stain of the hepatic portal area with bile 
duct from a 26-week-old Ahr-/- mouse. The 
amount of collagen is increased in portal connec- 
tive tissue around a bile duct of the same size 
shown in the normal mouse liver in (A). Collagen 
(arrows, pale to dark blue color) extends into ad- 
jacent liver parenchyma along hepatocytes and 
ductules, a pattem of collagen deposition which is 
not found in livers from normal mice of this age. 
Magnification, ~300. 

jective description of the changes. How- 
ever, we stand by our conclusion that the 
Ahr-1- mice have distinct portal tract le- 
sions not described previously in other 
types of mice or resulting from other ex- 
perimental treatments. 

Pedro zsnFernandezSalguero 
F. J. (3Un7alez 

Laboratory of Molecular Carcinogenesis , 
National Cancer Institute, 

National Institutes of Health, 
Bethesda, MD 20892, USA 

J. M. Ward 
Veterinary and T u w  Pathology Section, 

Office of Laboratory Animal Science, 
National Cancer Institute , 

Frederick, MD 21 702, USA 
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