
Somatic Cell Gene Therapy for a Trait as Complex as Hypertension? Editorial

In the 1920s a vasodepressor was discovered in urine; later
called kallikrein, it is a protease which liberates the vasodilator
lysyl-bradykinin from its kininogen precursor (1). By the
1930s, diminished urinary kallikrein excretion was noted in
human hypertensives, a finding rediscovered in the 1970s (2).
Diminished kallikrein excretion is an early trait in people at
genetic risk of hypertension (3, 4), and pedigree studies suggest
that a gene for high urinary kallikrein may protect against hyper-
tension (5).

Parallel work on rodents found diminished kallikrein excre-
tion in the spontaneously hypertensive rat (SHR) (6), and ge-
netic linkage between a kallikrein locus and blood pressure (7).

In this issue, Wang et al. (8) report exploratory work on
somatic cell gene therapy as treatment for hereditary hyperten-
sion, initially in the SHR. Their strategy was remarkably simple:
they intravenously infused naked DNAencoding human renal
kallikrein into SHRs, and noted a prolonged fall in blood pres-
sure. The SHRs expressed human kallikrein, and reversal of the
blood pressure fall after kallikrein inhibition documented the
role of expressed kallikrein in blood pressure reduction.

Do these results suggest that somatic cell gene therapy for
complex disorders, such as hypertension, might be as simple as
a plasmid preparation? Like all innovative science, the work of
Wang et al. (8) raises perhaps even more questions than it
answers, such as:

Is intravenous injection of naked DNAan efficient or long-
lasting form of gene therapy? Intravenous DNAinjections can
give rise to extended systemic expression in rodents (9). Im-
proved methods of gene delivery, such as incorporation of the
gene into a retroviral vector for dividing cells (10), an adenovi-
ral vector for non-dividing cells, or a fusogenic liposome ( 11),
might improve the process. However, unless a population of
progenitor or "stem" cells for the target tissue can be identified
and transduced, somatic cell gene therapeutic strategies face the
prospect of repeated administration of the gene.

Where did the expressed kallikrein act to lower blood pres-
sure? Renal kallikrein-like enzymatic activities are normally
found not just in kidney, but also in vascular wall (12). Im-
proved cell-type-specific expression might be accomplished by
a variety of means, including use of tissue-specific promoters,
vector envelope-targeting towards appropriate cell surfaces
(13), or catheter-delivery to specific vascular segments or or-
gans.

Human essential hypertension is a complex trait, with both
genetic and environmental determinants (14), and the genetic
component is likely to be polygenic (14). In such an etiologi-
cally heterogeneous process, how might one select organisms
best suited for somatic cell gene therapy with a very specific
gene, such as kallikrein?

How will the recipient immunologically tolerate the gene
product or vector? Although Wanget al. (8) showed that mouse
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recipients of the human kallikrein gene did not mount a humoral
immune response, recipient inflammatory responses against
gene transfer vectors have been an impediment to successful
gene therapy ( 15 ).

In light of widespread expression of intravenous DNA(8,
9), does such DNAgain access to the germ line?

Nonetheless, the results of Wanget al. (8) are bold, provoc-
ative, and elegant in their simplicity. Such studies point the way
toward the possibility of fundamentally new therapeutic options
in the very complex traits which constitute many (if not most)
human diseases.
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