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ABSTRACT

Withania somupifera (WS) has histerically been used in
Asia for treating stress-refated health conditions, I this
study, we investizated the effects of standardized WS root
and leaf extract (WSE) in chronically stressed humans in a
modern clinical mial. Participants were randomly assigned
to WSE (125 mg (D, 125 mg BID, or 250 mg BID) or
placebo groups, Stress levels were assessed at Days (), 30,
and 60 wvsing a modified Hamilton anxiety (mHAM-A)
scale, Biochenucal and clinical variables were measured at
Drays (b and 60. Of 130 subjects enrolled, 98 completed the
stucy, Berween Drays 0 and 60, the WSE 125 mg QD group
decreased significantly more than placebo for mean
mHAM-A score. serum cortisol, serum C-reactive protein,
puise rate and blood pressure, and increased significantly
for mean serum DHEAS and hemoglobin. Other WSE reat-
ment groups had greater dose-dependent responses in these
parameters and had significantly greater responses com-
pared to placebo in mean fasting blood glucose, serum lipid

Correspondence:

Biswajit Awddy, PhD

Research and Developnient Center, Neatveon fne.,
CL 184, Secior 1

Salt Lake Cirv, Kodkata 700 091, India

E-Mail: naird 910@ daraeone. in

50

profiles and cardiac risk ratios. Participanis and dropouts
reported no adverse effects. Therefore, this study provides
evidence that the consumption of WSE significantly
reduces experiential and hiochemical indicators of stress
without adverse effects.

Key words: Withaiia yomuifera, antistress, withanolides,
sitoindosides, cortisol, C-reactive protein.

INTRODUCTION

Stress 15 & major component of modern life, causing
adverse physiological conditions such as cognitive deficien-
cies, impaired glucose and lipid homeostasis, immunosup-
pression, sexual dysfunction, gastric ulceration, and alter-
ation in serum cortisol and dehydroepiandrosterone sulfate
{DHEAS) levels.! Development of active management and
treatment protocols that control stress-related symptoms
with minimum adverse effects would be of great benefit.

Withania semniferg Dunal {Solanacea) (WS) has tradi-
tionally been used in Asia for safely managing and treating
stress, Also known ez Ashwagandha, Indian ginseng and
winter cherry, it belongs to a rasavane (vitalizer) group of
medicinal plants that stabilize and revitalize systemic func-
tions. The Ayurvedic system of medicine claims that it pro-
motes stress relief, health and longevity by polentiating the
immune system, arresting premature aging, restoring
homeostasis and increasing resistance to adverse environ-
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mental factors, collectively known as the antistress-adapto-
senic effect.?4 However, tts healing effects on chronically
stressed individuals have never been evaluated in a random-
ized, controlled clinical trial,

Several bio-actives, including withanolide glycosides
talso known as sitoindosides) and withanolide aglycones,
are considered to be responsible for the medicinal proper-
ties of WS Traditional medicinal use of WS has
employed root powder decived from wild plants,” which are
relatively low in concentration of bioactives.® Cultivated
WS varieties differ morphologically from wild WS.® and
have higher levels of bioactive components.®* Methods to
further concentrate levels of bioactives in standardized WS
extracts {WSE) have also been developed.”

The objectve of this study was 1o investigate, in chron-
ically stressed adults, the impact of WSE on experiential
and biochemical indicators of stress and anxiety as well as
cardiovascular risk. and o evaluate WSE tolerance,

MATERIALS AND METHODS

This double-blind, randomized. placebo-controlied study
was conducted from November 2004 to October 2006 at the
Central Research Institute {Avurveda), Ministry of Healih
and Family Welfare, Bidhan Magar, Kolkata, India (CRI), in
accordance with the World Health Organization's Guideline
for Good Clinical Practice and the World Medical
Assoctation Declaration of Helsinki !9 11 The CRI Ethics
Commuittee approved the protocol. Patients identified as
stressed in the CRI outpatient department were assessed clin-
ically (blood pressure, resting heart rate, reflexes, and neuro-
logical and psychological status) and completed a question-
naire asscssing the severity of stress symptoms {cogmnitive,
mood and behavieral) based on a Bengali version of a modi-
fied Hamilton anxicty (mHAM-A) scale for siress 17 13

I the guestionnaire, patients rated symptoms of anxi-
ety (fatigue, flushing, perspiration, loss of appetite,
headache and muscle pain, feelings of impending doom,
palpitations, dry mouth. sleeplessness, forgetfulness, irmn-
tability and inability to concentrate} on a S-point scale (0 =
no symptoins; | = ocecasional; 2 = mild/poor; 3 = moderate;
4 = gevere). The total score was calculated by adding the
score from individual questions.

Men and women aged 18 w 60 years were eligible for
the study if they had a mHAM-A score of 24 o 42
Exclusion criteria were any concomitant serious physical
disorder(s) or antistress treatment (antidepressants, anxi-
olytic) that was ongoing or had occurred during the previ-
ous month, Exercise as well as drupgs that lower serum
lipds, blood pressure or blood sugar were not considered
exclusion criteria, but this was not considered a significant
bias in the study because only two participants (1.5% of the
total) were taking drugs of this natre (hypertensive) and
they were allocated randomly into different treatment
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groups. Participants provided written informed consent in
English and Bengali, the local language, and were random-
ly divided into four proups using a computer-generated ran-
dom number list: WSE 125 mg QD, WSE 125 mg BID,
WSE 250 mg BID, and placebo,

The WSE used in this study {trade names Scnsori]®
{Natreon Inc., New Brunswick, New Jerscy) and Essentra”
(NuttaGenesis, LLC, Bratleboro, Vermont)! was derived
from a withaferin A and corresponding withanolide glyco-
side-predominant, genetically uniform chemotype, which
was cultivated in the central and northern provinces of
India. WS root and leaf material was processed using a
waler-based extraction protocol and assessed using high
performance thin layer chromatography analysis of frac-
tions against standard references (CAMAG Lmomat V
applicator, CAMAG TLC Scanner, and WinCats software
version .34, CAMAG,  Sonnenmattstr.  Muttenz,
Switzerland) in dccordance with US Patent 6.713,092. The
single lot of WSE used in the study had a composition of
11.90% withanolide glvcosides, 1.05% withaferin A,
40.25% oligosaccharides, (.05% alkaloids, and 3.44%
polysaccharides with no scopolamine, pyrrolizidine afka-
loids or aristolochic acid,

WSE (125 mg or 250 mg) plus excipients or excipients
only {placebo) were placed in coded hard-gelatin capsules
identical in size, shape, color {opaque white) and texture.
Participants received two bottles of capsules and were told
to take one capsule from Bottle | before lunch and one cap-
sule from Bottle 2 before dinner for 60 days. Participants
the WSE 125 mg QD group took a 125 mg WSE capsule
before lunch and a placebo capsule before dinmer.
Participants in the other groups took two of the same cap-
sule (corresponding to the group name, e.g., the placebo
group took two placebo capsules, ete.) each dav. At each of
four visits, participants received a 15-day supply of cap-
sules. Compliance was monitored by counting the remain-
ing pills at each follow-up visit and at the end of the study,
Information about tolerance (i.c., treatment-emerzent
adverse effects) was obtained by questioning the partici-
pants and clinically examining them at each visit.

Experiential feelings of stress and anxiety were
assessed by calculating the sum of scores from the mHAM-
A guestionnaire taken at baseline (Day 0), Day 30 and Day
60. To measure biochemical markers of stress and anxiety,
participants fasted overnight prior to visits at baseline and
Dy 60 to avord diurnal variations (particularly in serum
cortisol concentration'), Blood samples (610 mL) were
collected m vacutainer twbes (BD Vacutainer Sysiems
Medical Supplies, Plymouth Deven, UK) between @ a.m.
and 11 am., stored at 4°C, and assayed for serumn coneen-
trations of cortisel, dehydroepiandrosterone sulfate
{DHEAS), C-reactive protein (CRP), fasting blood glucose
{FB(1), total cholesterol (TO), trighyeerides (TG), low-den-
sity lipoprotein  cholesterel (LDL-C), very low-density

51



lipoprotein cholesternl {VLDL-C), high-density lipoprotein
cholesterol (HDL-C), and hemoglobin at o laboratory
{Doven Diagnostic & Research Foundation, 59 Bhupen
Bose Avenue, Kolkata-700004) accredited by the Natonal
Accreditation  Board for Testing and Calibration
Laboratories, Dept. of Science and  Technology,
Government of India. Pulse rate and blood pressure were
also determined.

Difference scores were caleulated by subtracting sum
values at 30 days from baseline, 60 days from baseline. and
60 days from 30 days for each variable individually and for
the total anxiety score. Difference scores were then com-
pared among groups using |-way analyses of variance with
post hoc pairwise comparisons of the three treatment
zroups with the placebo group using the least significant
difference method. Percent changes were expressed as the
difference between the means of the bascline and treatment
phases divided by the mean of the baseline phase multiplied
by 100. Cardiovascular risk ratios (TC:HDL-C and LDL-
C:HDL-C) were calculated as TC divided by HDL-C and
LDL-C divided by HDL-C, respectively, Values between 3.5
and 5 for TC;:HDL-C and between 1.1 and 3.6 for LDL-
C:HDL-C indicate average risk of developing coronary
artery disease and heart disease. ' Sample size calculations
were not done for this study. P < (.03 was considered sta-
tistically significant,

RESULTS

Out of 160 eligible participants, 130 {95 men, 35
women; mean age= 3%.8 years} initially enrolled in the study
{Table 1) and 32 (26 men, 6 women) dropped out (WSE 125
myg QD group, 11; WSE 125 mg BID group, 5; WSE 250 mg
BID group. 1: and placebo group, 15}, Reasons for study

withdrawal were protocol violations, 6; being lost to follow-
up, 10; physician’s decision, 4; and lack of efficacy, 12. This
dropout rate {and the fact that lack of efficacy was the largest
caterory of dropouts) is fairly common in clinical trials of
psychiatric drugs and is well within professionally recog-
nized limits.'"* Because dropouts were not included in the
final analysis, per-protocol analysis was followed and intent-
to-treat analysis was not performed.!”

Participants in all WSE weatment groups experienced
improved well being at Day 30 and Day 60 (Figure 1), The
125 me QD group decreased significantly (P<0,001) in
mean sum mHAM-A score from baseline (29.9) to Day 30
(18.1; -39.5%) and to Day 60 (11.3; -62.2%) compared to
the placebo group, which showed no significant mean
change in sum mHAM-A score througheur the study. Mean
sum mHAM-A scores for the other WSE groups decreased
even further than for the 125 mg QD group in a dose-
dependent manner, The mean sum mHAM-A score for the
placebo group at baseline, 27.6, was lower than those of the
WSE-treated proups (which ranged between 29.2-29.9), but
not significantly. Mean scores for individual questions on
the mHAM-A guestionnaire also decreased significantly
(P=0.001) at Day 30 and Doy 60 for all WSE treatment
groups versus the placebo group (Table 2},

Mean values (SD) of biechemical and elinical parame-
ters investigated for each freatment group are summarized
in Tables 3 and 4. Between baseline and Day 60, the WSE
125 mg QD group decreased significantly (P<0.05} more
than the placebo group for mean serun cortisol (-14.5%),
serum VLEDL-C {-8.9%), systolic BP (-1.6%), diastolic Bl
(-5.6%), and (P<0.001) serum CRP (-31 6%} and pulse rate
i=6.0% ), and increased significantly (P<(0.05) more than the
placebo group for mean serum DHEAS (13.2%) and hemo-
globin (6.3%). For the same period, the other WSE treat-

Table 1. Baseline demographic and clinieal characteristics of study participants (N = 130).#

Clharacteristic Group
WSE 125 mge QD WSE 125 mg BID WSE 250 mg BIT Flaceho
in=30) in =35} {n=135) in= 30}
Age, mean (50, R4 40126 400 (9.9} 42,1 (9.6)
e, no. ()
Men 22(73.3) 37 (77.1) 23 (65.7) 23 (76.7)
Wimien £126.7) B (22.9) 12134.3) T(23.3)
Weight, mean (SD), ke SKO (0.0 60,5 (9.0 50,1 (9.2) 9.1 (6.A)
Height. mean (500, om 161,85 (9.3) 161.5(7.7) 627175 159.4 (6.7}

WSE = Withania scmmnifera extract.
“ Mo significant between-group differences were found.
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Table 2, Mean (5D} scores by treatment group fon individual symptoms of stress and anxiety based on a modified Hamilton anx-
iety scale” at Day () {baseling) and after 30 and 60 days of meatment with Withaiia somuifern extract (WSE) or placebo (n = 98).

Syvmmplinm
Furigue Fhushing Persgiratien Lt ool agpwerine Hundache and Feelings af
. ARl abn Hmpending daim
Cinnapr [ERTS Ly Py | Day | T Dav | Day | Day Dy Dy Ty Dray Day Dhay Dhany Ty Thap May
S N It | L 5l 1 M fll 1 Aly a ] Al [ i} A [k L} i1 Il
WEE 1Z5mg QD | 32 [ B |5 0 11 n4 14 L 1.2 13 (W] e T4 1l LT .2 13 1R
=14 T O S T T T S S O VI I P A4 L B VRN LU T ek R I WRY | ik TLES | 1T | g™
WEE 125 mp BID 2.9 1.3 ki L] N 04 19 1.3 04 1.7 g k5 1.7 LHE ] {141 ik N nw
1= My s ferm’ [ oofon™ [ ol foonst [ aitg! [y | ekar’ | itk (b (71| ik (LB | T | oo™ | ey | iy | oy
WHE A0 mp BID in 14 LEE ] 1.5 nT i8] (] 12 LIk 14 JR1] LLE} LT .5 {3 £l | Ed ns
In= X (T TR ATl A T O P T T O T M I N & T T YA T T S PO Y T TS IV e O TR TV
P'Iw.'ci'm 1.':"'_ 29 33 19 ET 1.5 1.5 1.5 1.5 1.2 15 1.5 2,1 (R | K EH | An &2
in= 151 [ RV TR iHE CH T ] LLER A 4l Lt 4l i [TERT] (LAY [TiEA] [T (] (AR RN [T
Svanpaiam
Fabpimemns [rrw viwath Sleeplessneas Furpetiulness Irrunabi Tty Irehiliny 1o comcentrne
Gronp [y | Ehay Euv | Doy | Dhay Dy | Lury | Dy Ly Chan Eray Dy Dhay Dy Dy Dav | Dy Dy
1 H Al ik g 4] 1k 0 LilH] n 1] i 1] AN i 1l in 1]
WEE 125 mp (1 19 11 1ty 14 k8 [LE x L It 27 I & |4 il 1.9 IR a2 ] 1.
=19 GihEy | ook | oosy | oA | Y [ By | o | inRY | oot | Ty T T TR (TEA T T T TV WS | Ty | iR
WEE 12 me BIDD | 22 R L6 |5 n3 D xl L) Ln 23 L.H 1.2 14 () e a3 1.4 LI
in = My AL |yt | ooiiey | o [T | oo ok | iRy | s | ik LTSN YUY R T T TS O AR LA LR A LT
WSE 250 myp BT po ng 6 1.5 LU nno L [ na 18 |1 e 32 1.7 4 A1 1.5 5
=y ER I LS [ PR G 0 I Y O O e e D N 108 | st oy | eay | olken' | omay [ T | T
Pl eh 22 3 1.9 1.5 (5 14 a7 7 27 g 2. ] L3 i ] A4 in Ik I
in= 157 Wiy | LT §kTI POy |y ({1 ] CF P il 14 i3 [11%1) il.h (N iln Tt | o bl Hidky

“Scale: 0 = never; | = occasional: 2 = mild/poor; 3 = moderate; 4 = severe,
TP = 0.001 versus Placebo Group, 1P < 0.03 versus 30 days of treatment,

ment groups had even greater responses in these parameters
than the WSE 125 mg QD group in a dose-dependent man-
ner. In addition, the WSE 125 mg BID group had signifi-
cantly (P=(L05) greater reductions, compared to the place-
bo group, in mean FBG (-4.7%), serum TC {-7.0%), serum
TG (-9.5%), and serum LDL-C {-9.0%). The WSE 250 mg
BID group had similar to greater responses in mean FBG,
and serum TC, TG and LDL-C than the WSE 125 mg BID
group. and also had a significantly (P<0.001) greater
increase in imean serum HDL-C compared o the placebo
group (17.3%), Cardiac risk ratios, at the higher end of the
average tisk range at Day 0 for all treatment groups,
mmproved for the two higher dosspe WSE groups at Day 60
by decreasing significantly (P<0.05) compared to the place-
bo group (data not shown).

Mo sigmificant difference was observed in the placebo
aroup between bascline and Day 60 for any biochemical or
clinical parameter measured. In addition, no study partiei-
pant or dropout experienced any adverse effects or with-
drawal effects, regardless of the dosage or frequency.
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DISCUSSION

Several studies have been carried out during the last
few decades on the chemical constituents of WS' and its
hiological activities, mostly using powder (or non-standard-
ized extracts) derived from the roots of wild plants,
Experimental studics of WS have assessed its antistress, !
antioxidant,® immunomodulatory, 2! 22 anticancer,® antitu-
mor, > cardioprotective,® antiostecarthrins®® and antiag-
ing?! activities. Our study is the first to evaluate the thera-
peutic benefits of standardized WSE in human subjects
using modern clinical trials,

Our findings that WSE reduces experiential feelings of
stress and anxiety at all dosage levels tested supports the
traditional claims of WS’s antistress-adaptogenic effect. All
WEE-treated groups showed improvement in mHAM-A
stress and anxiety scores at both Day 30 and Day 6l as a
result of participants feeling less fatigue, flushing, perspira-
tion, loss of appente, headache and muscle pain, feelings of
impending doom, palpitations, dry mouth, sleeplessness, for-
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Table 3, Mean (SD) values and percentage changes by treatment group of biochemical variables measured at Day 0 (base-
line) and after 60 days of treatment with Withania somnifera extract (WSE) or placebo (n = 98),

Rinchenical Variahles
Serm Cortissl Seram IEAS CHE FiG Serwin TC
el gl el L mipdi

g Dy Lrarw Lhax Lz Dhax Dy By Loy L Lny

L] il N ] £l i 1 (e n u il A I N Bl
WEER 25 mig 158 .2 -14.5 1674 (LA 132 ix 26 =36 RE.] KT =1, 176.4 1715 ~1.6
X in =10} 134 2.1 378 1L ) i1.2) [ 125 (1.7 FRCIAIT [27.81
WRE [25mg | 128 9.7 =33.27 152 a7 | 32,27 N 2R | —3nA 033 Wi | =7 176400 | 137 | =T
BIT) (o = W) (RAL] rrdh ik 154 hy [T [T i) 13,63 1i34p [RLTRN]
WAE 25 | 140 ] TN 1596 | Zfza | 3257 54 33 =353 [TE] [T 1935 | tem 1 [
Hillin 3] 133 1243 il Th W Th i1.d) [l Lz (%7 127.2) 275
Placehn R 140 14 166.7 | 1423 | —LOH o W0 5.3 CT i 53] 30 1710 172.7 T
LTI it [ER] 13,5 [EFT I I ] 3T (37 MZEY | 4T 1IEdy | 12T

Lurmw TG Serum LML Horon V1L DL-T Serumy LT
[RETCEE | 8 gl mdl. gl

Croup Dian Liaw Diay Ehay Loy ay by, Dy

1] Hith Tty u i U, I ol Wt [ il L
WHIZ 125 mp | 14 4 P42 —.4 1227 (R E R —Ahel 2540 230 =K.y T A g
Qs 149 145 5) (R3S {2540 1IR3 1% {60y 4.9 (&N
WEE 125 my | 1352 | 1224 | —#4 (8T | 1008 | o 325 0 | =6k | 373 o0 | 46
13103 §n = 3y 1405y | i34 126y | 23 132y |t [ F] (5.2
WEE 230 mg 132 8 173 -11.7" 134.7 MLz =174 EF R RET I R EERS Alh | 1737
T =% 140 1257 1204 [REX T Ed 1740 (1]} ({1
o et 1xre 15389 47 1145 1R —{Lh F11 254 B35 30.3 LA | | 5]
in- 15) 1314 133.3) 12%.05) {1 26.49) (41 [%K) 1.5 i5.5)

DHEAS = dihydroepiandrosterone sulfate; CRP = C-reactive protein: FBG = fasting blood glucose; TC = total cholesterol; TG = triglye-
erides; LOL-C = low-density lipoprotein cholesterol; VLDL-C = very low-density hipoproteimn cholesterol; HDL-C = high-density lipopro-
lein cholesterol. ® P=0.05 versus Placebo Group, ¥ P<0.001 versus Placebo Group, | P<0.05 versus WSE 125 mg QD Group, # P<0L.05

versus WHE 125 mg BID Group,

getfulness, irritability and inability to concentrate. The place-
bo group did not display changes i mHAM-A score
throughout the study, Feelings of frustration that treatment
was not helping their stress may have contributed to the high-
er dropout rate in this group. The placebo group had mne par-
ticipants drop out due to lack of efficacy compared to three
for all WSE-treated groups combined (data not shown).

WESES therapeutic activity may be attributed, at least in
part, to its effect on the lypothalamic-pituitary-adrenal axis,
which regulates serum cortisol concentration.®® The link
hetween adaptogenic effects and cortisol has previously
been described.® In fact, the mean serum cortisol concen-
tration in all three WSE-treated groups, while being in the
normal range throughout the study, declined between base-
line and Day 60, In individuals with normal circadian
rhythm, serum cortisol concentration 1s high in the morning
and tends to decrease throughout the afiernoon, reaching its
lowest point around 11 p.m.'* One of the effects of chronic
siress is that serum cortisol concentration peaks in the after-
noon, rather than becoming lower.?* Supplementation with
WSE may offset this afiernoon corlisol peak in stressed 1ndi-
viduals, although future studies are needed to confirm this,

Many types of physical and emotional stress, particu-
larky those that are chronic in nature, reduce serum DHEAS

L4

Figure 1. Mean sum (SD) tofal stress and amxiety scores
based on a modified Hamilton anxicty (mHAM-A) scale” by
group for Day 0 (baseline). Day 30 and Day 60 of treatment
with Witharia sonmifera extract (WSE) or placebo (n = 98).
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mHAM - A Score

Oay of Treatment

¥ WSE 125 mg QD (n=19)
@ WSE 125 mg BID (n=30)
1 WSE 250 mg BID (n=34)
E Placebo {n=15)

Z3¢ale: (0 = never; 1 = occa-
stonal; 2 = mild/poor;
3 = moderate: 4 = severe,
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Table 4. Mean (5D} values and percentage changes by treatment group of clinical variables measured at Day 0 (baseline)
and after 60 days of reatment with Wilania somnifera extract (WSE) or placebo (n = 98).

Clinieal Variables
Hemoglobin Pulse rate Systalic Diastolic
il Beatsimm Eilood Pressure (BP) Blood Pressure (BP)
num Hg mim Hg
Dy Day Day Day Diay Day Day Day
0 I I O I R I s | "4
WSE 125 mg 27 | 135 | 63 | 764 | 718 |60 | 1216 | 1196 [ 1.6 | 835 | TBE | -56
QD= 19) (12} (1.5) 4.0) (.4 8 O (10.1) | {5.8)
WSE 125 my 12.6 131 4.0 ROL7 741 | =827 | 1263 | 1220 [ =34 828 TRT | -5.0
BID {n = 300) (1.3} (1.4 (6.4] {3.7) (13.6) {5.64) (7.1} 14.4)
WSE 250 mg 2. 13.2 91" 7.8 736 | =66 | 1200 | 16t | =33 BLG 764 | —f.4'
BID (n = 34) (12) | (LB (71 | 4.3 (152) | (9.8) 95 | (1.1
Placebao 12,7 125 |1 <156 TE4 200 2.0 1187 | 1256 58 R3:5 #6.3 34
tn=1%) (12) (1.2) (2.3 (3.4} (114) | 50) 16.7) 4.5}

* P<0.05 versus Placebo Group. T P<0.001 versus Placeho Group.

concentration, which can be used as a marker of stress 50 In
the present study, the WSE-treated groups displayed
increased serum DHEAS concentrations by the end of the
study, compared to the placcbo group. The normalizing
action of WSE may also be due to neuroprotective proper-
ties of withanolide glycosides and withaferin A that help
reduce the stess-mduced peneration of reactive oxygen
species in various parts of the brain.22 31-33

Chronic stress has been found to be associated with
higher than normal levels of serum CRE a systemic marker
of inflammation that 15 associated with increased risk for a
host of chronic diseases ™ Use of WSE at all doses and fre-
guencies in this study resulted in a decrease in mean serum
CRI' concentranion, indicating that systemic mflammation
may have declined in members of each WSE-ireated group.
Ingestion of WS root powder has decreased inflammation in
animal models, ¥ Together these findings suggest that WSE
use might contribute to decreased risk of chronic disease, an
dea menting further investigation.

Reduction in fasting blood glucose concentration in the
two highest dosage WSE-treated groups was alse found.
This finding may be related to the observed concomitant
reduction in serum cortisol concentration, Cortisol is a glu-
cocorticedd hormone that performs several functions,
including regulation of blood sugar levels.2®

CONCLUSIONS

This study determined that daily consumption of stan-
dardized WSE at three dosages (125 mg QLN 125 mg BID,
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and 250 mg B1D) reduced expeniential feelings of stress and
anxiety, serum concentrations of cortisol and CRE, pulse
rate and blood pressure; and increased serum concentration
of DHEAS in the chronically stressed adults who complet-
ed the study. The WSE 125 mg B1D and WSE 250 mg BID
dosages also improved fasting blood glucose levels and
lipid profiles for study participants in those groups, Cardiac
risk ratios improved for the two higher dosage WSE groups.
Although the 25% dropout rate may have partially skewed
results, the observed dose-dependent, significant trends in
most variables evaluated support the view that daily use of
WSE would benefit people suffering from the effects of
stress and anxiety without any adverse effects.
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