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Introduction

Polygonum minus (PM) or locally known in Malaysia, as “kesum’ has been proven to
be a potent natural source of antioxidant due to its high antioxidant activity.'* The PM
leaves are used to treat dandruff,® and to warm up the body, and were believed to be
good for blood circulation.* Nutritionally, PM is rich in antioxidant vitamins such as
carotenes, retinol equivalents, and vitamin C, o-tocopherol (vitamin E), and minerals
such as calcium, phosphorus, iron, sodium, potassium, magnesium, copper, and zinc.’
Several studies have reported positive effect of such micronutrients and herbs on mood
and cognitive function. For example, a placebo-controlled trial among 300 healthy
adults involving 4 weeks administration of a vitamin B complex with vitamin C and
minerals (Berocca Calmag®) reported that the supplementation improved subjective
ratings of stress, anxiety, and psychological well-being.® Similarly, a study was car-
ried out to assess the effects of a similar supplement for 4 weeks among 80 healthy
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men also reported significant attenuated subjective stress and
anxiety.” In addition, antioxidant-rich natural herbs such as
pine bark extract supplementation for 5 weeks have also been
reported to improve cognitive function among middle-aged
men, as assessed using spatial working memory and immedi-
ate recognition tasks.®

Recently, SuperUlam, containing several natural herbs
including PM, has been reported to improve cognitive func-
tion and mood.’ However, little is known about the beneficial
effect of a single extract of PM. Furthermore, the former
study’ excluded those with poor mood status. According
to the World Health Organization (WHO), 12% of Global
Disease Burden in 2000 was due to mental and behavioral
disorders and it is predicted to increase to 15% by 2020, and
indeed, depression causes the largest amount of years lived
with disability (YLDs).! Thus, this study aimed to determine
the effect of natural herbs, ie, PM supplementation on cog-
nitive function and psychosocial parameters among healthy
middle-aged working women according to mood status,
either poor or good mood. The working middle-aged women
were chosen to be the study population, because many studies
and cohort stated that women had more anxiety and mood
disorders than men'""* and double prevalence of depreg-
sion compared with men,'*!> and this trend can persist u
54 years.'® Among working adults, a study has reported th
the stress score and mood disturbances were hig

old, in Malaysia.” For
chosen from mid

A randomized, Y@cebo-controlled trial was conducted
among 35 healthy mM¥dle-aged women recruited from three
schools and a governmental organization in Klang Valley,
central Malaysia. The inclusion criteria included women,
aged 35-55 years and body mass index (BMI) <40.0 kg/m?.
Subjects with medical conditions (eg, uncontrolled diabetes
and kidney problem), had a history of substance or alcohol
abuse, smoking, history of major depression, bipolar disorder,
pregnant, or lactating, were excluded. Subjects were random-

ized to either intervention group receiving PM (250 mg of PM)

or placebo group (100 mg maltodextrin) twice daily.
The study protocol was approved by the Medical Research
Ethics Committee of the Universiti Kebangsaan Malaysia,
and informed consent was obtained from each subject in
accordance with the principles suggested in the Declaration
of Helsinki,?! and Good Clinical Practice Guidelines.

Intervention (herbal product) and

placebo
The supplements capsule containing 250 mg of PM extract

ere less than 1.0, 1.0, 0.2, and 0.05 ppm
ated limits 0f 10.0, 5.0, 0.3, and 0.5 ppm,
bottle was closed with inner seal white

s safety, prior to consuming.

s were provided with two bottles containing 60
psules throughout the intervention period of 6 weeks.
he placebo used was a sensory-identical capsule. The
ergy, carbohydrate content, and appearance of the placebo

Table | Energy, nutrient, and bioactive profile of kesum (Polygonum
minus) and placebo capsules

Constituents (per 100 g) Placebo Polygonum minus
Energy*
kJ 386 305
keal 1,621 1,281
Macronutrients?
Fat (g) 0 0
Carbohydrate (g) 94 67.6
Protein (g) 2.6 8.6
Micronutrients®*
Calcium (mg) 6.3 385
Iron (mg) 0.4 1.4
Vitamin A (ug) 0 0
L-Ascorbic acid (mg) 10.6 27.0
o-Tocopherol (mg) 0 0
Bioactive content (%)¢
Quercetin-3-glucuronide — 0.4
Quercitrin - 0.1

Notes: :Determined by Method of Analysis for Nutritional Labeling, AOAC, 1993.>*
®Determined by US Environmental Protection Agency (EPA) method revision 2,
1995.% <Determined by high performance liquid chromatography.

Abbreviation: AOAC, Association of Official Agricultural Chemists.
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were designed to be similar as the PM. Both groups were
required to take two capsules once daily after breakfast,
lunch, or dinner. The dosage of two capsules (ie, 500 mg/day)
was determined based on a toxicity study on Wistar rats of
which no-observed-adverse-effect level of PM extract, at
more than 1,000 mg/kg body weight, following oral admin-
istration for 8 days.”

Data collection, outcome measures, and
follow-up

A preliminary health screening is performed through a
self-administered questionnaire, and a collection of 20 mL
fasting venous blood to determine biomarkers including
HbA .,
pressure was conducted on 63 subjects. Forty-three subjects

serum lipid, renal profile, liver function, and blood

were eligible and consented and further assessed for measur-
ing primary outcomes including a neuropsychological tests
by using Digit Span,** Rey Auditory Verbal Learning Test
(RAVLT),” Comprehensive Trail Making Test (CTMT),*
Wechsler Abbreviated Scale of Intelligence (WASI),”” and
CNS Vital Sign (CNSVS),? psychosocial test by using Profile
of Mood States (POMS),” and quality of life using 36-Item
Short Form Health Survey (SF-36).%

weight were measured using TANITA digital lithium
HD319 to the nearest 0.1 kg (Tanita Corpg

Their anthropometric measurements including "v.

, Tol

¥king any vitamins, other herbal supplements
udy period. The supplements were provided
to the subjects WIth instructions for consumption listed on
the label. Compliance was checked regularly, and 98.3%
of the capsules given were consumed by the subjects. A list of
symptoms or any side effects experienced by the participant
were recorded by the research assistants at each visit.

Compliance checking
Compliance was assessed by performing capsule count at the
end of week 3 and week 6. Subjects were reminded by the

researcher to take the capsule through a daily phone call or
short message service. Subjects were required to record the
time of consumption in a dose diary provided.

Statistical analysis

All analyses were performed using SPSS software (v 20.0;
IBM Corporation, Armonk, NY, USA). The Shapiro-Wilk
test was used to determine data normality. The results were
expressed as the mean + standard deviation (SD) or frequency
and percentage, with 95% confidence interval. A two-way

repeated measures ANOVA with ent of confound-

old income,
according to
5) and mood

ubjects, from initially 43 recruited, com-
(response rate 87.5%). Three subjects were

e to health problems, and two subjects were lost
pw-up (Figure 1). The mean age of subjects was 45+5.9
and 4515.5 years, respectively, for both placebo (group A)
and PM (group B). All the subjects were Malays, and both
groups showed no significant difference with respect to
socio-demographic profile (Table 2).

Atbaseline, there were no significant differences between
groups on cognitive and psychosocial status. There was an
interaction effect for Digit Span scale score (P<<0.05) among
subjects with mood disturbance, of which the mean of Digit
Span scale improved among subjects intervention group
when compared with placebo (Table 3). The mean of Digit
Span scale increased among subjects in PM supplemented
group from 912.2 at baseline to 10£1.5 at week 3 and main-
tained at 10£1.9 at week 6. While, among the placebo group,
the value increased from 7+1.4 at baseline to 7£1.4 at week 3,
but reduced to 9+2.9 at week 6 (Figure 2A). Furthermore,
percentage of change of Digit Span continuously increased
among the PM supplemented group, but it increased then
decreased in the placebo group within subjects with mood
disturbance (Figure 2B). Among those with good mood, there
was a significant interaction effect for Verbal 1Q (P<<0.05)
and Full Scale 1Q of WASI (P<0.05) (Table 3). As shown
in Figure 3A, within those with good, subjects supple-
mented with PM, the mean score of Verbal IQ improved
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Enroliment Assessed for e

ligibility (n=63)

Excluded (n=20)

* Not meeting inclusion criteria (n=12)
o Declined to participate (n= 8)

Randomized (n=43)
A
l Allocation ] l
Group A Group B
Placebo group P. minus group
Allocated to intervention (n=22) Allocated to intervention (n=21
v [ Follow-up
AN

e Completed intervention (n=20)
o Lost to follow-up (could not be contacted) (n=1)
¢ Discontinued intervention (health problems) (n=1)

Analy

sis

¢ Analyzed (n=18)
o Excluded from analysis (Chinese subjects) (n=2)

Figure | Study recruitment and flow chart.

from 10714.4 at baseline to 11018.6 at week 3 and slig
reduced to 109+6.7 at week 6, but the later value still high!
than baseline (Figure 3A and B). Such increment was no

Baseline P-value

characteristics

Age (years), mean = SD 0.829°
Anthropometric status,
mean = SD
Weight (kg) 67£11.7 0.929:
Height (c 156:5.0 154+5.5 0.412°
BMI (kg/m 28.245.0 0.734
Marital status, n
Married 18 (100.0) 16 (94.1) 0.296°
Single 0 (0.0) 1 (5.9)
Level of education, n (%)
Secondary school 8 (44.4) 4 (23.5) 0.362°
Certificate/diploma 2(11.1) 4 (23.5)
Degree 8 (44.4) 9 (52.9)
Occupation, n (%)
Teacher 8 (44.4) 9 (52.9) 0.615°
Non-teacher 10 (55.6) 8 (47.1)
Household income per 7,59143,904.2  8,25145,125.1 0.670°

month (RM), mean + SD

Notes: *Independent t-test; chi-squared test.
Abbreviations: BMI, body mass index; RM, Ringgit Malaysia; SD, standard deviation.

at wee tly reduced to 11519.4 at week 6, but the
Jue still higher than baseline. However, such a sharp
ot noted in the placebo group (Figure 4A). Thus,
he percentage of change increased by 9% at 3 week and
ightly reduced to 7.2% at week 6 in the PM supplemented
group, when compared with a slight of increment only
between 1% and 2% in the placebo group (Figure 4B). The
difference in percentage of change between groups at week 3
was significantly differed.

The time effect was noted in CTMT composite index
(P<<0.05) among subjects with mood disturbance and CTMT
(Trail 3) (P<0.05) for subjects with good mood.

With respect to psychosocial, there was a significant
interaction effect for SF-36 subscale, ie, social functioning
(P<0.05), of which there was an increased in the mean
score among intervention group with mood disturbance
from 74+19.4 (baseline) to 89+£10.0 (week 3), and 90+9.1
(week 6), when compared with the decrease in placebo
group (Table 4 and Figure 5A). Thus, the percentage of
change in the PM supplemented group increased by 30%
at week 3 and reduced to 15% at week 6, when compared
with a reduction by 3% in the placebo group (Figure 5B).
However, a significant interaction and time effect was also
observed with subjects with mood disturbance in control
group showed an improvement in vigor (subscale in
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i) 5 s 5 POMS), when compared with intervention group (P<<0.05
(=) g B & z K
S S g 2 for both) (Table 3). The mean score of vigor decreased
- . . .
g2 & from 91+15.7 at baseline in the placebo group to 89+19.7 at
7] 8 )
§ % " E : week 3 and 88+12.5 at week 6. However, an increment was
5 nS . . . .
° ° 2 2 é noted in the intervention group (Figure 6A and B). Among
2 = 22 subjects with good mood, only a significant time effect in
= = -
e e 5 anger subscale of POMS was found (P<0.05).
= o
~’§ 5 © There were no significant interaction effects on anthropo-
. < 25 v . . .
N N £3 5 metric parameters and blood biomarkers in Tables 5 and 6,
S S e o . . .
é S respectively. However, there was a significant time effect
@ @
3 2 a5 s for weight, BMI, and diastolic blg re; sodium, uric
Q o 8 _sa T $l 9 bl
° © & & ; acid, creatinine, total protein, g olesterol/high
£y % o .
- - £ é = density lipoprotein, and parameters.
§ E S s ] No significant adverse both placebo
gog"
55
N © L Qo 0
N oy — © ot 9+
> - T = = 938 E E 00
HEE R w0
222 LLx|3€Ls
Qo 90 9
(Lé > : _
aQecE
R
— <3g£
NZo N =|emy 2
I R AT £ 52 y blood biomarkers have also been proven.
A 5 & b o . . . . ..
*22 oo &|3e £5 st in products aimed at improving cognitive
w €5 E . RO .
N [N c2¢g8 nd mood is steadily increasing. However,
5 2T . . . .
3 3 £382¢ cts were not supported by scientific evidence.
Z_ e s5E . T
gdgv is a trend that most individuals preferred a natural
< 5] 9 - . . . .o, . .
s x S %% &9 option for improving cognitive function and mood rather
S 2 £37 ¢ . .
i ° ; 283D than pharmaceutical agents which have been reported to
S0 5>Q . .
& <+ =5 2., £ have some side effects.’! In one study, Laditka et al found
o = EEZ 3 .
= = 2 2 gy that most of adults used supplements to treat or cure their
£ © 0 ..
g2 cognitive problems rather than to prevent them.** Hence,
2 5 z Q3 this study provides scientific evidence of beneficial effect of
e ° $3 natural herbs, ie, PM extract in improving cognitive function
2 g8 and psychosocial parameter.
2 g5 . . i
i i 8 In this study, PM supplementation exerts positive effect
3 on IQ, by 2.1% for verbal and 7.3% for Full Scale IQ of
o~ . .
2 > 2 WASI, for subgroup with good mood (POMS =15). PM is
o N 5 i . . .
20 55 anatural herb rich in phytochemicals particularly flavonoid
v U T
£t g E3 . o .
8t g S (ie, flavonols, myricetin quercetin, methyl flavonol, and
<+ o 329887 . . .
Sood i FERR: flavones),* higher than total flavonoid when compared with
— + 4 > T 8 . . ..
§ =5 3 3 w go b other indigenous plants.* In addition, PM water extract
AR . .. .. . . .
g5 2T had higher antioxidant activity when comparing with gin-
3T 59 o . .
o= g8 g :E" ger (Zingiber officinale) and turmeric (Curcuma longa),
2cC < R TE measured by the total phenolic content, 2,2-diphenyl-11-
C in n o +| < 50U o . . . . ..
g2 o o 5oz picrylhydrazyl free radical and ferric reducing antioxidant
o £ 7] o
c bl = 8 .. & 34,35 . . .
2 2 mo S omo g2s g 5; power.**** These phytochemicals have strong antioxidant
= X X g .= X X Vs &8 .. . . . .
2 s 88:3383|¢ ﬁ é § g capacities play an important role in delaying or preventing
o . . . . . ..
g« s 3 ‘Zé' 33 §p2t2 degenerative diseases caused by oxidative damage of living
w °0 4 . . . .
zR 332 cell components and its free radical scavenging properties
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/ 2
7 y, 5 10
o
Baseline Week 3 Week 6 0 Baseline Week 3 Week 6
| = Group A Group B == Group A Gr

Figure 2 (A) The mean score of Digit Span at baseline, week 3, and week 6 among subjects with mood disturbance according to study g
change for Digit Span from baseline to week 3 and week 6 among subjects with mood disturbance according to study groups.
Notes: A, placebo group; B, Polygonum minus group. Mood disturbance = POMS > 5. *P<<0.05 independent t-test.
Abbreviation: POMS, Profile of Mood States.

age of mean

may help to reduce oxidative stress and lipid peroxidation n (learning), con-
in neuronal membrane, further results in positive effect on
memory, cognition, and improved cerebrovascular blood ction of new protein synthesis in
flow.3¢ . oids may induce increases in

Flavonoids and their metabolites are shown to modulate w which eventually give an impact on
neuronal signaling through tyrosine kinase, phosphoinosit-  acu formance, or may lead to an increase
ide 3-kinase, protein kinase C, and mitogen-activatggd scularization capable of inducing new
th.3® Thus, PM has the ability to improve

including attention and short-term memory,

protein kinase pathways.** These signaling cascades d
also critical for the control of inflammatory processes i 4
i dicated by an improvement in Digit Span by 14.7% as
eing seen in this study, among individuals with poor
ood or having some degree of mood disturbance. Similar
findings were observed in other studies involving natural
herbs as neuroprotective supplementations in improving
cognitive functions.?’

= Group A Group B
4
0.397
c 3
g 2 0.322
S s
»n 'd— o o 1
c Y () g
3 108 gL 0
s £0 \ Week 3 Week 6
106 Q4
2 \
o & - N—
102 -3
Baseline Week 3 Week 6 Baseline Week 3 Week 6

Figure 3 (A) The mean score of Verbal IQ of WASI at baseline, week 3, and week 6 among subjects with good mood according to study groups. (B) The percentage of
mean change for Verbal IQ from baseline to week 3 and week 6 among subjects with mood disturbance according to study groups.

Notes: A, placebo group; B, Polygonum minus group. Good mood = POMS =15. Non-significant independent t-test.

Abbreviations: POMS, Profile of Mood States; WASI, Wechsler Abbreviated Scale of Intelligence.
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Notes: A, placebo group; B, Polygonum minus group. Good mood = POMS =15. *P<<0.05 independent t-test.
Abbreviations: POMS, Profile of Mood States; WASI, Wechsler Abbreviated Scale of Intelligence.

In this study, the ability of PM supplementation in
improving cognition among those with mood disturbance
will further improve general well-being such as the social
functioning in SF-36. Stress is a risk factor for low physical
strength lead to poor well-being. PM composed of quercetin
and quercetin-3-glucuronide as its bioactive chemical act as
anti-depression agent.* Moreover, those flavones including
hyperin and isoquercitrin had a potential structure f&&a
depression.*® Quercetin and quercetin-3-glucuronide
reported to impact the gamma-aminobutyrig

functioning (exte
emotions p

gaduced brain corticotropin-releasing
expression (CRF has been implicated in
anxiety and gaession).*>* It also attenuates stress-induced
increases of pla¥ha corticosterone and adrenocorticotropic
hormone.*

In this study, only one of eight domains in POMS, ie,
vigor showed significant intervention effect upon supple-
mentation of PM. This beneficial effect was seen in pla-
cebo group with mood disturbance. This might be due to
differences in subject measurements. Different individuals
may have different ways of experiencing emotion. Moods

can easily fluctuate and constantly change over period of

B = Group A Group B
10
9 0.177
§ 8
g 7
[ 0.043*
oo 6
Q € 5
o ©
£G4
c
7 3
o
o 2
oy
0

onitor emotions based on pupil dilations,*” or
yng BioM-10 Mood Panel,*® a peripheral biomarker
set of low vs high mood states are recommended for future
studies.

As this is the first study, to the best of our knowledge, to
assess the effects of PM extract on cognitive function and
psychosocial status, only few comparisons can be made
with the existing research in improving cognitive with herbs
supplementation. Curcuma longa or turmeric is commonly
used to make curries in Asia, has been portrayed as having
antioxidant and has the effect of neuron.* Flavonoid and
polyphenols have been long studied for their strong antioxi-
dant capacities, and as scavenging agents for reactive oxygen
species thus it have potential role in preventing aging and oxi-
dative stress-related diseases.’*' American ginseng (Panax
quinquefolius) has been found to improve working memory
performance.” Recently, the product known as SuperUlam
has been reported to improve cognitive function and mood
after 3 weeks supplementation among middle-aged healthy
individuals. SuperUlam is a mixture of several natural plant
extracts including PM extract.’ In an animal study, the potent
antioxidant in PM extract was capable of entering into and
protecting cells from oxidative damage, and produce favor-
able effects of cognitive function, because the brain has a
high level of metabolism and required a high amount of
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Figure 5 (A) The mean score of social functioning of SF-36 at baseline, week 3, and week 6 among subjects with mood dist:i
percentage of mean change for social functioning of SF-36 from baseline to week 3 and week 6 among subjects with mood di
Notes: A, placebo group; B, Polygonum minus group. Mood disturbance = POMS > 5. Non-significant independent t-test,
Abbreviations: POMS, Profile of Mood States; SF-36, 36-Item Short Form Health Survey.

oxygen to do its function which is prone to oxidation by the  liver dama
free radicals.?> Thus, PM extract, along with other natural
herbs, has shown to have a neuroprotective effect in human ofe

as noted in this study. be tudy documented the safety of another

The PM extract was safe to use as indicated by no  spe um which is PM aqueous extraction
significant changes in liver function, kidney function, agd
other blood indices in the study subjects, these findiny

were supported by findings from a recent study which als8 earch has some strengths, including the use of

andomized, placebo-controlled, double-blind study design,
full 6 weeks of supplementation, blood monitoring at
paseline and post-treatment, and multiple assessments of
many cognitive functions. However, this study also has
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Figure 6 (A) The mean score of vigor at baseline, week 3, and week 6 among subjects with mood disturbance according to study groups. (B) The percentage of mean change
for vigor from baseline to week 3 and week 6 among subjects with mood disturbance according to study groups.

Notes: A, placebo group; B, Polygonum minus group. Mood disturbance = POMS > I5. Non-significant independent t-test.

Abbreviation: POMS, Profile of Mood States.
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Table 5 Profile of anthropometric parameters at baseline, week 3, and week 6 according to mood status (mean % SD)

Parameter Group A Group B Group effect Time effect Intervention effect
(n=18), (n=17), P-value n? Power P-value n? Power P-value n? Power
mean £ SD mean = SD P P P

Weight (kg)
Baseline 67.319.7 66.9111.7 0.933 0.000 0.051 0.046* 0.089 0.598 0.611 0.015 0.128
Week 3 67.6+9.7 67.4+11.7
Week 6 67.519.8 67.1£11.5

BMI (kg/m?)
Baseline 27.713.9 28.2+5.0 0.728 0.004 0.063 0.045% 0.090 0.601 0.589 0.016 0.134
Week 3 27.8+3.8 28.4+5.0
Week 6 27.8+3.9 28.245.0

Fat percentage
Baseline 37.8+5.0 37.3+49 0.789 0.002 0.058 0.253 0.041 0.291 000 0.051
Week 3 38.2+4.8 37.745.3
Week 6 38.1+4.5 37.7+4.7

Systolic (mmHg)
Baseline 118+20.6 117+17.9 0.812 0.002 0.056 0.878 0.004 0.069
Week 3 119+16.1 117+15.0
Week 6 117+12.3 117£13.6

Diastolic (mmHg)
Baseline 75+14.7 72£13.7 0.630 0.007  0.076 0.627 0.014  0.124
Week 3 70£11.2 6718.3
Week 6 69+10.4 69+9.3

Notes: *Significant at P<0.05 using two-way repeated measures ANOVA. A, placebo

Abbreviations: ANOVA, analysis of variance; BMI, body mass index; 77;, partial eta squ

several limitations. For example, although the cognitivd

completed by the subjects were objective, s dized

concern. In addition to this, we attribute
the lack of statistical significance in our study due to small
sample size and short duration of study. Thus, a future
higher-powered study is needed to investigate an appropri-
ate number of individuals to generate further statistically
significant results with a wide range of population that
include different sex and races. Overall, the findings of this
study were the first to demonstrate the cognitive function
and psychosocial status following supplementation of water

3t of PM (LineMinus™) for 6 weeks with no adverse
effect on blood biomarkers including liver and renal func-
tion and also blood sugar and fasting serum lipid. However,
the results have to be taken with caution, because not all
components of cognitive functions and psychosocial status
were shown to be statistically significant. Further research is
required to assess the neurocognitive effects of PM in other
populations (eg, older individuals and those with cognitive
problems).

Conclusion

This study showed that PM supplementation (LineMinus™)
improved both attention and short-term memory and quality
of life for social functioning domain among women with
mood disturbance in this study. Analysis in a subgroup with
good mood indicated that the supplementation improved
the IQ of the women in this study. Supplement given at
a dosage of 500 mg/day was also proved to be safe with
no adverse or toxicity effect on health has assessed using
several biomarkers. There is a need to further investigate
the beneficial effect of the supplementation among other
vulnerable groups such as older adults, for a longer period
of study and involving objective measures and biomarkers
associated with cognition.
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Table 6 Profile of biochemical at baseline and week 6 according to mood status (mean + SD)

Parameter  Group A Group B Group effect

Intervention effect

(n=18), (n=17), P-value

mean = SD mean =+ SD

Sodium (mmol/L)

Baseline 141£1.6 141+2.1 0.353
Week 6 143+1.9 141+2.6

Potassium (mmol/L)
Baseline 42402 4.310.4 0.762
Week 6 4.5+0.5 4.410.4

Urea (mmol/L)
Baseline 3.7+1.1 3.7+0.8 0.830
Week 6 3.740.9 3.5£1.0

Uric acid (umol/L)
Baseline 302165.4 303+71.3 0.658
Week 6 291469.5 2714572

Creatinine (wmol/L)
Baseline 6017.6 6119.1 0.596
Week 6 6518.8 6719.9

eGFR (mL/min/1.73 m?)
Baseline 96+15.5 95+19.9 0.856
Week 6 87£13.0 86+18.2

Total protein (g/L)
Baseline 78+3.4 79+3.3 0.354
Week 6 77+3.0 78+4.6

Albumin (g/L)
Baseline 45+2.1 45+2.9 0.953
Week 6 45+1.9 44133

Globulin (g/L)
Baseline 33437 3543.5 0.403
Week 6 33+2.9 33+4.5

Bilirubin (umol/L)
Baseline 11£5.9
Week 6 10£6.5

Alkaline phosphatase (U/L)
Baseline 74+20.2
Week 6 74£19.7

GGT (U/L)

Baseline 27+21.1
Week 6 27+20.0
Aspartate transferase (U/L
Baseline 2347.1

Week 6

Alanine transag
Baseline 0.354

Week 6

Total cholesterol

Power  P-value 1]: Power
0.971 0.072 0.095 0.437
0.525 0.083 0.088 0.410
0.164 0.210 0.047 0.237

0.240

0.050

0.050

| 0.616 0.008 0.078
0.355 0.605 0.008  0.080
0.441 0.640 0.007  0.074
0411 0.330 0.029  0.16l
0.129 0.395 0.022 0.133
0.119 0.491 0.014 0.104
0.389 0.191 0.051 0.254
0.227 0.092 0.084 0.393
0.072 0.500 0.014 0.102
0.246 0.462 0.017 0.112
0.328 0.362 0.025 0.146
0.091 0.872 0.001 0.053

(Continued)

Baseline 5.4208 5.3+1.2 0.942
Week 6 5.4+0.9 5.4+£1.3

Triglycerides (mmol/L)
Baseline 0.9+0.4 0.9+0.2 0.672
Week 6 0.9+0.3 1.0£0.5

HDL (mmol/L)
Baseline 1.5+0.3 1.740.4 0.112
Week 6 1.5£0.3 1.7£0.5

LDL (mmol/L)
Baseline 3.5+0.9 3.2+1.0 0.429
Week 6 3.5+0.8 3.3£1.0
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Table 6 (Continued)

Parameter  Group A Group B Group effect Time effect Intervention effect

(n=18), (n=17), P-value 12 Power  P-value 17’ Power  P-value 7’ Power
mean = SD mean + SD

Total cholesterol/HDL (mmol/L)

Baseline  3.7+1.1 32407 0.142 0064 0309  0019%  0.I56 0670 0460 0017 0112
Week 6  38+1.0 34409

HbA, . (%)

Baseline  5.9+0.8 5.7+0.4 0.325 0029 0.63 0000 0559 1.000 0285 0035  0.184
Week 6 56407 5.4£0.3

Notes: Significant at *P<<0.05 using two-way repeated measures ANOVA. A, placebo group; B, Polygonum minus group.
Abbreviations: ANOVA, analysis of variance; eGFR, estimated glomerular filtration rate; GGT, gamma-glutamyl transferase; HbAIC, hemos
lipoprotein; LDL, low density lipoprotein; 77;, partial eta squared; SD, standard deviation.

lobin A _; HDL, high density
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