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See editorial on page 1117.

ackground & Aims: Ulcerative colitis is most com-
on in Western industrialized countries. Inflamma-

ory bowel disease is uncommon in developing coun-
ries where helminths are frequent. People with
elminths have an altered immunological response to
ntigens. In animal models, helminths prevent or im-
rove colitis by the induction of regulatory T cells and
odulatory cytokines. This study determined the effi-

acy and safety of the helminth Trichuris suis in ther-
py of ulcerative colitis. Methods: This was a random-

zed, double blind, placebo-controlled trial conducted
t the University of Iowa and select private practices.
richuris suis ova were obtained from the US Depart-
ent of Agriculture. The trial included 54 patients
ith active colitis, defined by an Ulcerative Colitis
isease Activity Index of >4. Patients were recruited

rom physician participants and were randomly as-
igned to receive placebo or ova treatment. Patients
eceived 2500 Trichuris suis ova or placebo orally at
-week intervals for 12 weeks. Results: The primary
fficacy variable was improvement of the Disease
ctivity Index to >4. After 12 weeks of therapy, im-
rovement according to the intent-to-treat principle
ccurred in 13 of 30 patients (43.3%) with ova treat-
ent compared with 4 of 24 patients (16.7%) given

lacebo (P � .04). Improvement was also found with
he Simple Index that was significant by week 6. The
ifference in the proportion of patients who achieved
n Ulcerative Colitis Disease Activity Index of 0–1 was
ot significant. Treatment induced no side effects.
onclusions: Ova therapy seems safe and effective in
atients with active colitis.

he development of ulcerative colitis seems to involve
both genetic and environmental factors. Current

heories suggest that ulcerative colitis results from an
berrant immune response to normal luminal flora initi-

ted by unknown causes. Inflammatory bowel disease
IBD) is common in industrialized countries and rare in
eveloping regions of the world. The reason for this
ifference is not known, but the high rate of helminth
olonization in less developed countries could be a pro-
ective factor.1 Helminths could be beneficial because of
heir unique capacity to decrease hyperreactive immune
esponses.2,3 In support of this premise, helminth
ggs1,4,5 and live intestinal worms (unpublished data,
avid E. Elliot, 2004) have been shown to protect mice

rom colonic inflammation in experimental murine IBD
nd to even reduce ongoing disease activity. Also, pa-
ients with ulcerative colitis and Crohn’s disease showed
linical improvement without adverse effects after treat-
ent with live Trichuris suis ova in an open trial.6 Be-

ause of these epidemiological, experimental, and clinical
bservations, this double blind, placebo-controlled clin-
cal trial was initiated to evaluate the efficacy and safety
f T suis therapy in ulcerative colitis.

Materials and Methods

Participant Selection

Subjects were selected from patients with active ulcerative
olitis seen in the University of Iowa’s Center for Digestive
iseases and select gastroenterology practices in the State of Iowa.
atients 18 to 72 years old were eligible to enroll if they had
ctive colitis involving at least the rectosigmoid colon. Standard
riteria were used to establish the diagnosis, and activity was
ssessed by using the Ulcerative Colitis Disease Activity Index
UCDAI).7 The index assesses 4 variables: stool frequency, severity
f bleeding, mucosal appearance, and the physician’s overall as-
essment of the disease activity. Each variable is scored from 0 to
, so the total index score ranges from 0 to 12. Because the
CDAI requires performing a flexible sigmoidoscopy, a second-

ry index was used to describe the course of the patients every 2

Abbreviations used in this paper: IL, interleukin; Th, T helper; UCDAI,
lcerative Colitis Disease Activity Index.

© 2005 by the American Gastroenterological Association
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eeks. This was the Simple Clinical Colitis Activity Index (Sim-
le Index), designed and validated by Walmsley et al,8 which is
ased on 5 clinical criteria (day and night stool frequency, urgency
f defecation, blood in the stool, general well-being, and extraco-
onic features).

The following medications were allowed and continued at
he same dose throughout the study: (1) oral sulfasalazine,
esalamine, or mesalamine derivative, if receiving it for �8
eeks and if receiving the same dose for at least 4 weeks; (2)
ral prednisone up to 25 mg/day, if receiving it for �8 weeks
nd if receiving the same dose for at least 4 weeks; and (3)
zathioprine or 6-mercaptopurine if receiving it for �6
onths and if receiving the same dose for at least 8 weeks.
atients needed a hemoglobin level of �10.0 g/dL, a white
lood count between 5000 and 15,000/�L, a platelet count
150,000/�L, no iron or vitamin B12 deficiency, total biliru-

in �1.5 mg/dL, aspartate aminotransferase and alanine amino-
ransferase �100 U/dL, alkaline phosphatase �250 U/dL, blood
rea nitrogen �40 mg/dL, and serum creatinine �2.0 mg/dL.

omen needed a negative pregnancy test and needed to
ractice birth control.
Patients were excluded if their UCDAI was �4. They also

ere excluded if there was fulminant colitis, an anticipated
eed for blood transfusion for gastrointestinal bleeding, or
eritonitis. Patients were not enrolled if (1) stools contained
nteric pathogens or Clostridium difficile toxin; (2) treatment in
he last 12 weeks included cyclosporine, methotrexate, or
mmunomodulatory agents other than azathioprine/6-mercap-
opurine; (3) treatment in the last 2 weeks included antibiotic,
ntifungal, or antiparasitic medications; (4) they had active
epatitis B, hepatitis C, cytomegalovirus, herpes simplex, or
uman immunodeficiency virus; (5) there was a history of
ancer; (6) other clinically significant diseases were present that
ould interfere with protocol compliance or interpretation of
he results; or (7) there was chemical abuse.

Study Agent Preparation and Interventions

Trichuris suis worms were isolated from the colons of
pecific pathogen–free pigs. The worms were cultured in vitro
o allow ova production. Ova were placed into phosphate-
uffered saline (PBS) containing penicillin/streptomycin/am-
hotericin B at 22°C for 5–6 weeks to allow embryonation.
va were then treated with 0.2% K2Cr2O7 to render them
acteria free and were washed with sterile saline. The ova were
tored at 5°C in PBS. Samples of ova were cultured for viral
nd bacterial pathogens by using standard methods to ensure
hat they were free of pathogens. Viability and infectivity of
tored ova were tested at intervals by inoculation of pigs. Ova
emained viable for at least 9 months.

All patients received and ingested their placebo or T suis
oses at the University of Iowa. The ova were counted by
numerating the number of eggs in an aliquot of solution by
sing a microscope and Sedgewick–Rafter counting cham-
er. Aliquots containing 2500 ova were added to vials
ontaining PBS to make a total volume of 0.8 mL with

harcoal (375 �g/mL). Placebo vials contained 0.8 mL of PBS c
ith charcoal (375 �g/mL) to ensure that the contents were
asked. The placebo and active treatment vials were indistin-

uishable. This dose of T suis ova was the same as that used in
ur previous open-label pilot study.6 Neither mixture had
aste or caused symptoms. An individual not involved in the
tudy and who had no patient contact prepared and coded all
ials. This individual, an experienced nurse investigator, as-
igned participants to receive ova or placebo by using a set of
andom numbers that was selected at the time of enrollment.
o blocking or stratification schemes were used. A set of 6

harcoal masked vials containing ova or vehicle was prepared
or each participant as he or she was enrolled. These 6 vials
ere given to the coordinator of this study, who was blinded

o the treatment group throughout the study. When contents
ere ready for administration at each biweekly visit, the study

oordinator diluted the vial contents with a commercial drink
nd gave the contents to the subject for oral consumption.

Study Design

The University of Iowa Institutional Review Board
pproved the study. All subjects gave informed consent, were
illing participants, and were able to complete follow-up

ssessments. The specific objectives were to determine the
fficacy and safety of T suis ova therapy in patients with active
lcerative colitis in comparison with those treated with pla-
ebo. The following were obtained at entry, 6 weeks, and 12
eeks: medical history and physical examination, pregnancy

est, complete blood count, erythrocyte sedimentation rate,
-reactive protein, liver profile, stool examination for ova and
arasites, bacterial pathogens, and C difficile toxin. Flexible
igmoidoscopy was performed at weeks 0 and 12 to assess
ucosal inflammation.
The subjects returned every 2 weeks, and the study coordi-

ator gave them the coded ova or placebo suspension. Patients
ept diaries describing their clinical symptoms as required to
alculate the UCDAI and Simple Index. The patients were
sked about side effects and changes in their condition. The
tudy remained double-blinded until all subjects completed
he project. Entry IBD medications were not changed during
he course of the study.

Outcome Measures and Statistical Analysis

Statistical analyses were performed according to the
rinciples of intention to treat and per protocol. The analyses
or intention to treat were based on all randomized patients.
he clinical improvement at 12 weeks, defined as a decrease in

he UCDAI �4, was the primary measure of efficacy. Clinical
emission, as defined by UCDAI of �2, was a secondary end
oint. The primary efficacy measure was compared between the
va and placebo group by using the 2-sided Fisher exact test.
o test for changes in the Simple Index over the course of

reatment, the linear mixed model analysis for repeated mea-
ures was used. Pairwise comparison of each follow-up week
rom baseline was performed with Dunnett’s test.

The baseline characteristics of the 2 study groups were

ompared, including sex, age, weight, disease activity, dura-
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ion of disease, duration of exacerbation, anatomic site of
nvolvement, use of 5-aminosalicylates, corticosteroids, aza-
hioprine or 6-mercaptopurine, hemoglobin, leukocyte and
latelet count, and current smoking status. Chi-square tests
ere used to compare the distributions of categorical variables.
wo-sample t tests were used for continuous variables if the
ppropriate normality assumptions were valid. Otherwise, the

ilcoxon rank-sum test was used. Plus-minus values are SE.
The decision to select approximately 27 patients per treat-
ent group was based on the assumption that 20% of the

lacebo-treated group would improve by week 12 by using a
ecrease in UCDAI �4 as the primary outcome measure of
mprovement. It was projected that the statistical test at the
05 significance level would be able to detect a difference of at
east 40% in the overall response rates between the placebo and
va treatment groups with 80% power.

Results

Study Patients

A total of 54 patients were enrolled between
arch 2001 and March 2003, and 52 completed the

2-week study (Figure 1). Of the 54 enrollees, 24 were
reated with placebo, and 30 received helminthic ova.
here were no significant differences between the ova-
nd placebo-treated groups in any of the baseline demo-
raphic, hematologic, biochemical, or disease character-
stics (Table 1). Most patients had had their disease for
any years (8.1 � 0.9 years) and were dealing with

engthy exacerbations (11.6 � 1.5 months) refractory to
herapy before enrollment.

Compliance with the study protocol was excellent. All
atients returned on schedule for their evaluations and
herapy and completed their diaries, and no patient was

igure 1. Flow diagram of study participants. COPD, chronic obstruc-
ive pulmonary disease.
ost to follow-up. Two patients were withdrawn because w
f protocol violations. A placebo-treated subject received
arenteral hydrocortisone followed by high-dose oral
rednisone for chronic obstructive pulmonary disease 1
eek after randomization. A patient treated with ova

eceived high-dose corticosteroids given at week 4 be-
ause he did not wish to continue.

Clinical Efficacy

The results were similar whether the data were
nalyzed according to the intention-to-treat or per-pro-
ocol principle. With the intention-to-treat principle, a
avorable response (decrease in UCDAI �4) occurred in
3 of 30 (43.3%) subjects treated with ova and 4 of 24
16.7%) placebo-treated subjects (P � .04). Per protocol,
he response rate was 13 of 29 (44.8%) for ova therapy
nd 4 of 23 (17.4%) for placebo (P � .04; Figure 2).

The mean initial UCDAI for all patients was 8.7 �
.3. For the 13 patients who responded to ova, the initial
CDAI was 8.8 � 0.4, thus indicating that their disease

ctivity was similar in severity to that of the group as a
hole. The mean UCDAI of the responders at 12 weeks
as 2.8 � 0.4. The number of patients who achieved
CDAI of 0–1 was 1 of 24 for placebo and 3 of 30 for
suis. This was not statistically significant (Figure 3).

able 1. Baseline Characteristics of Patients Treated With
Placebo or Ovaa

Variable
Placebo
(n � 24)

Ova
(n � 30)

ex, male/female (% male) 14/10 (58%) 18/12 (60%)
ge (y) 39.7 � 2.6 38.0 � 2.2
eight (kg) 83.6 � 3.9 82.7 � 4.2
CDAI 8.7 � 0.5 8.8 � 0.4
uration of disease (y) 8.7 � 1.3 7.7 � 1.3
uration of present exacerbation (mo) 10.1 � 1.7 12.7 � 2.5
ite of disease
Left side 10/24 (42%) 18/30 (60%)
Pancolitis 14/24 (58%) 12/30 (40%)
edications at entry
No medications 4/24 (17%) 5/30 (17%)
Mesalamine alone 6/24 (25%) 11/30 (37%)
Corticosteroid alone 3/24 (13%) 1/30 (3%)
Azathioprine alone 1/24 (4%) 0/30 (0%)
Mesalamine � corticosteroid 5/24 (21%) 7/30 (23%)
Mesalamine � azathioprine/6-MP 3/24 (13%) 3/30 (10%)
Corticosteroid � azathioprine/6-MP 2/24 (8%) 0/30 (0%)
Mesalamine � corticosteroid �

azathioprine/6-MP 0/24 (0%) 3/30 (10%)
emoglobin (g/dL) 13.1 � 0.06 13.9 � 0.26
hite blood cell count (cells �

1000/�L) 8.8 � 0.73 8.5 � 0.65
latelet count (cells � 1000/�L) 361 � 36 346 � 16
moking status (current smokers/

total) 0/24 2/30

-MP, 6-mercaptopurine.
Plus-minus values are SE. None of the differences between groups

as significant.



p
U
a
W
h
.
a
c
m
(
s
f
8

S
w
w
o
.
t
w
p
b

t
e
t
w
i
d
o

d
w
s
c
i
c
n
i
g

u
u
r
b
e
t
s
p
p
i
T
t

i
p
s
p
o

F
d
i
w
O
g

F

828 SUMMERS ET AL GASTROENTEROLOGY Vol. 128, No. 4
Post hoc exploratory analyses of clinically relevant end
oints were performed by using the 4 components of the
CDAI (frequency of diarrhea, blood in stool, mucosal

ppearance, and overall assessment of clinical response).
ith the intention-to-treat analysis, ova-treated patients

ad significant improvements in stool frequency (P �
0011), blood in the stool (P � .0413), mucosal appear-
nce (P � .00008), and overall assessment (P � .0011)
ompared with their baseline values (Figure 4). The
ean UCDAI went from 8.77 � 0.35 to 6.1 � 0.61

P � .0004) over the 12-week study. The placebo-treated
ubjects showed significant improvement only in stool
requency (P � .0488). Their mean UCDAI went from
.75 � 0.46 to 7.5 � 0.66 (P � .1167).
A secondary analysis was conducted by using the

imple Index to describe the clinical course every 2
eeks of placebo- vs. ova-treated patients (Figure 5). At
eeks 8 and 12, the comparison between placebo- and
va-treated patients was statistically different (P �
0226 and .0310, respectively), and there was a trend
oward significance at week 10 (P � .0736). Compared
ith time 0 baseline, the Simple Index of ova-treated
atients was different at weeks 6 through 12, but place-
o-treated patients showed no such change.
The response of patients to ova was analyzed according

o site of disease, duration of disease, length of current
xacerbation, and type of ongoing drug therapy. Seven of
he 13 (54%) responders had total colonic involvement,
hereas the ova-nonresponder group had total colonic

nvolvement in 29% (P � .18). The mean duration of
isease for the responders was 7.8 � 2.2 years, and that

igure 2. Percentage of patients achieving response. Response was
efined as a decrease in UCDAI of �4 at week 12. Values for the

ntention-to-treat analysis are based on all 54 patients enrolled,
hereas those for the per-protocol analysis are based on 52 patients.
ne patient withdrew from each of the placebo- and ova-treatment
roups.
f the nonresponders was 7.6 � 1.6 years. The mean c
uration of the current exacerbation for the responders
as 7.3 � 1.6 months, and that for the ova-nonre-

ponders was 16.9 � 3.9 months (P � .05). Patients
ontinued on their pre-enrollment ulcerative colitis med-
cations throughout the trial (eg, azathioprine, 6-mer-
aptopurine, mesalamine, and up to 25 mg of pred-
isone). Use of these medications did not seem to
nfluence responsiveness to T suis ova, although the sub-
roups were too small for statistical comparison.

Safety Results

There were no side effects or complications attrib-
table to the therapeutic agent. The following adverse or
nexpected events occurred during the study and were
eported to our institutional review board. In the place-
o-treated group, 1 patient developed pneumonia and an
xacerbation of chronic obstructive pulmonary disease
hat required antibiotic and corticosteroid therapy. A
econd patient had pain due to rib fracture. A third
lacebo-treated patient developed hyperglycemia that
rompted treatment with an oral agent. Only 1 patient
n the ova-treated group experienced an adverse event.
his was mild hydrochlorothiazide-induced pancreatitis

hat resolved after the drug was stopped.
There were no significant differences between groups

n any of the baseline hematologic or routine biochemical
arameters. No individuals in either group developed
ignificant changes in their hematologic, hepatic, or renal
rofile during the 12-week study period. No worms or
va were identified in stools.

igure 3. Percentage of patients achieving UCDAI 0–1 (not signifi-

ant).
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Discussion

This double-blind study suggests that helminth
va therapy administered every other week induces im-
rovement in patients with active ulcerative colitis. Sta-
istically significant differences between placebo- and
va-treated patients at 12 weeks were shown by 2 sepa-
ate indices and were supported by post hoc analyses.
atients with a decrease in the UCDAI of �4 seemed to
ave clinically significant improvement.
There were few remissions, however, as defined by

CDAI �2. Many subjects had lengthy, severely active,
nd resistant disease. Many of these patients had previ-
usly experienced treatment failure with conventional
edical therapy. The placebo remission rate was low in

omparison to that of other trials,9 and this may reflect
he chronic and refractory nature of the disease under
reatment. It remains to be determined whether broader
ubject selection or different dosing schedules of the
gent will induce more remissions.

Subset analysis was limited because of the small sam-

igure 4. UCDAI scores for stool frequency, stool blood, mucosal a
ubjects had significant mean improvements in all parameters. Place
as intention to treat.
le size; however, there was a suggestion that patients a
ith total colonic involvement and shorter durations of
isease activity were more likely to respond to ova ther-
py. The Simple Index data suggest that the therapeutic
esponse to the agent occurs in approximately 6 weeks.
he study was appropriately blinded, because charcoal
dded to the ova and placebo vials effectively obscured
he nearly-microscopic ova.

No organisms or ova were identified in stools. Stools
ere examined for ova 2 weeks after each dose of T suis
va (just before the next dose). Thus, ova administered
rally would not be evident in the stool 2 weeks later.
lthough eggs can hatch and develop into worms in the
uman host, the worms normally do not mature to
gg-producing adults for approximately 2 months. This
ay explain why ova were not seen in the stools.
Trichuris suis induced no symptoms or signs different

rom placebo and caused no apparent complications, even
hough half of the patients treated with ova were receiving
orticosteroids, azathioprine/6-mercaptopurine, or both.

e have given approximately 2000 doses of T suis ova to

ance, or overall assessment at baseline and week 12. Ova-treated
ated subjects showed improvement only in stool frequency. Analysis
ppear
bo-tre
pproximately 100 IBD patients over several years with-
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830 SUMMERS ET AL GASTROENTEROLOGY Vol. 128, No. 4
ut any apparent side effects or complications (unpub-
ished data). Although there is limited clinical experi-
nce, it seems that this biological agent may be safe.

Helminths such as T suis are parasitic animals. Tri-
huris suis is the porcine whipworm. Humans are not a
atural host for T suis, and no diseases are associated with
xposure to this agent. However, T suis can colonize
umans temporarily under experimental conditions.10

richuris trichiura, the human whipworm, is closely re-
ated to T suis.11 This could explain why T suis can
olonize humans briefly. Trichuris ova mature in the soil
nd are ingested by the host to initiate colonization. The
va hatch in the duodenum without invading the host.
he larvae mature into adult worms in 6–8 weeks,

ocalizing to the terminal ileum and colon. In the natural
ost, they live from 1 to 2 years. Mature worms produce
va that exit the host with the stool, but ova are not
nfective until they incubate in the soil for several weeks;
his prevents direct host-to-host transmission.

Ulcerative colitis is a chronic inflammatory disease of
he colon that causes diarrhea, bleeding, and abdominal

igure 5. Simple Index for placebo-treated (●) and ova-treated pa-
ients (□). Compared with baseline (time 0), there was a progressive
ecrease in the Simple Index in the ova-treated patients. *P � .032
t week 6; P � .003 at week 8; P � .014 at week 10; P � .0001 at
eek 12. There was no significant change over time in the Simple

ndex in the placebo group.
ain. The leading theory is that it results from an inap- d
ropriate immune response to contents of the intestinal
umen. Regulatory T cells and modulatory inflammatory
ediators such as interleukin (IL)-10, transforming

rowth factor �, and prostaglandin E2 help limit im-
une responses and tissue injury at intestinal mucosal

urfaces. Animal models of IBD suggest that these fac-
ors help protect from IBD.12–14

This study did not address mechanisms of action. We
peculate that T suis improves ongoing IBD through the
nduction of immunomodulatory circuitry. There are
omplex interactions between helminths and their hosts.
eople with helminths have dampened immune reactiv-

ty to unrelated concurrent antigenic exposures.2,3 Mice
earing helminths have blunted T-helper type 1 (Th1)
esponses.15–18 The host develops a Th2 response to
elminths associated with the production of IL-4 and
L-13, and this impedes the development of Th1 cells.
xcessive Th1 responsiveness is an important pathogenic

actor in the development of IBD in many animal mod-
ls.19 However, ulcerative colitis is sometimes considered
ore of a Th2 than a Th1 response. Paradoxically, epi-

emiological studies show that helminths probably pre-
ent the development of asthma (a Th2 disease).20 Thus,
he response to a helminth may impede inappropriate
h2 responses to other substances as well. Helminths

nduce regulatory T cells and promote the production of
owerful immunomodulatory molecules such as IL-10,
ransforming growth factor �, and prostaglandin E2, and
his could underlie their broad protective effects4,21 (un-
ublished data).
The prevalence of IBD is not uniform worldwide.22–28

lthough numerous hypotheses have been advanced to
xplain these differences, no epidemiological cause has
een established. One possible explanation for the dif-
erences described previously could be the state of hel-
inth colonization. Currently, more than one third of

he world’s population has helminths, and worm infes-
ation is most common in children. In the United States
nd other developed countries, helminth infection has
teadily declined except in recent immigrants from less
eveloped countries29 and in indigenous populations liv-
ng in underserved regions.30 Helminths regulate their
ost’s immune system. Thus, modern-day lack of expo-
ure to helminths because of hygienic practices may be an
mportant factor that contributes to the risk for IBD.

In conclusion, T suis is a unique therapy for ulcerative
olitis. Its ease of use affords additional advantages.
richuris suis probably will have a high safety profile. In

owa, approximately 20% of pig herds harbor this or-
anism, but there are no illnesses attributable to occu-
ational T suis exposure. It is possible that optimal

osing and timing of administration may increase effi-



c
t
a
c
h

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

3

C
c
I
3

P
C
F
s

t
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acy. Other helminths or chemical components from
hese organisms may have equal or greater efficacy. These
nd other unresolved issues require additional larger
linical trials to refine the therapeutic role of intestinal
elminths in ulcerative colitis.
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Sippy of the Sippy Diet Regimen

Bertram Welton Sippy (1866–1924) was born in the village of Nep-
tune in Richland County, Wisconsin. After 2 years at the University
of Wisconsin he transferred to Rush Medical College in Chicago where
he was awarded his MD degree in 1890. He took a job as a railroad
surgeon in Montana in order to obtain funds for an 18-month tour of
hospitals and clinics in Europe, including a stint with the famed
Professor Carl Ewald in Berlin. On his return to Chicago he set up a
practice of internal medicine, with an emphasis on neurology but
without neglect of the broader field. He quickly acquired a reputation
as an astute diagnostician and superb teacher. It is said his showman-
ship held his students spellbound and doubtlessly contributed to his
success with patients. An ardent believer in Schwartz’ dictum (“No
acid, no ulcer”), he promoted for the treatment of acute peptic ulcer
disease a strict regimen of hourly milk and cream feedings supple-
mented by frequent, large doses of antacids and often by periodic
gastric aspiration. A generation of physicians found this a highly
effective means of hastening the healing of peptic ulcers. Unfortu-
nately, the Sippy regimen did little to prevent ulcer recurrence, and
Sippy’s program was later superceded by more efficacious therapy.

—Contributed by WILLIAM S. HAUBRICH, M.D.
The Scripps Clinic, La Jolla, CaliforniaCopyright holder unknown. Image obtained

from the following website: http://www.geocities.
com/royallen2/sippy_photos.com
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