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NAFLD

NASH
TNF-a

hs-CRP

HOMA-IR

FSG
ALT
AST
ALP
WC
HC
NEFA

)l
Non Alcoholic Fatty Liver
Disease

Non Alcoholic
steatohepatitis

Tumor Necrosis Factor alpha

high sensitivity C-reactive
protein

Homeostasis Model
Assessment of Insulin
Resistant

Fasting Serum Glucose
Alanine Aminotransferase
Aspartate Aminotransferase
Alkaline Phosphatase
Waist Circumference
Hip Circumference
Non Sterified Fatty Acid
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Very Low Density

VLDL Lipoprotein Ol ol I8 b e 5000
LPS Lipopolysaccharide 6L (s
TG Triglycerides & yelS (555
TC Total Cholestrol el Jgyuds
FBS Fasting Blood Sugar Lol g5 o8
ROS Reactive Oxygen Species O pdy 25Ty slo 458
CV Chlorella Vulgaris o,y YIS
CAT Catalase HYGl
SOD Superoxide Dismutase Bgemnd dnST ) gu
MDA Malondialdehyde aadll g0 oolle
IFL Isolated Fatty Liver dypl o,z oS
T2DM Type 2 Diabetes Mellitus Vogg b
DLM Deltamethrine oyl
HDL High Density Lipoprotein Yo J& b o9 90

LDL Low Density Lipoprotein b B b g pged
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Healthy Liver NAFLD NASH Cirrhosis
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Reversible Reversible Irreversible

Large droplets

of fat Collagen
fibers

Bloated

Scarring
hepatocyte

Hepatocyte

Nucleus Inflamed Remnant of

Small droplets Displaced dying dead cells
of fat nucleus hepatocyte
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‘Salomone F. Lifestyle changes for the treatment of nonalcoholic
- fatty liver disease: 2016



Gaglio PJ. The Prevalence and Pathobiology of
Nonalcoholic Fatty Liver
Disease(2017)
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A small slender core
of tissue is removed
with a biopsy needle

Liver

FibroScan

; 'ahd Sanyal, A. J. (2012). The diagnosis and management of nonalcoholic
S fatty liver disease(2012)
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Health Benefits

+ Improves digestion

+ Helps with constipation

+ Boosts Immune system

+ Cleanses the blood

+ Relleves Inflammation

<« Promotes optimal blood pressure
+ Reduces paln In fioromyalgla

+ Contalns all the B vitamins.

vitamin C, vitfamin E. beta-carotene,

amino aclds, magnesium, Iron
frace minerals, carbohydrates &
higher amount of proteln (more
than 50%) than meat, per
grams of welght

+ Helps with mold elimination

+ May reduce cancer risk

« Effectlve for hormone balance

+ Increases white blood cell count

+ Detoxifies harmful radlation

+ Reduces body odor

+ Supports removal of heavy metals

+ Prevents release of histamine

+ Helps tissue growth & repair

+ High amount of vitamin K

+ Identical to human blood except
cenferelement Is magnesium rather
than Iron

+ Great for disaster kifs

Chlorella Avocado
Watercress
Smoothie

1/2 cucumber

1/2 avocado (plit
removed)

1 C plain coconut milk

1 1/2 Tbsp chlorella (may
need fo begin with less If
experiencing detox)

A handful of watercress
A sprig of mint leaves

Add all of these Ingredients to
your blender & process untll
smooth. May add some Ice o the
mix. Pour Info a tall glass and
enjoy!

DRJOCKERS.com

SULTERCHARGE YOUR MEALIM




u A Incorporation of Chlorella vulgaris and Spirulina maxima
>3 biomass in mashed potato products 2010




LY ¥ 15 ouijle oo

Alid Oy 9 99

3
(C16:0) Ssrally am!
(C16:1) et grodly sl

/0 (C18:0) S yLus! dcno!
(C18:1Nn-9) Suidgl vl

(C18:2Nn-6) Seidgindd sl

(C18:3n-3) Sdgid vins!

\W/Y Sl yoad g )

\-f Judg L5
A-1\A yd




3
N

«C¢ K¢DE «B,, BgB::B,.B, B,

S8 Aol (d 55 ¢

(59 «yimd ¢ pguidas poranliy (y] @
(0, o § oS

Jo BH, Lee CS, Song HR, Lee HG, Oh HM. Development of novel microsatellite
markers for strain- specific identification of Chlorella vulgaris




213 b JoSo oy 5 @B g o 35 € 5l S (ALGOMED) w0 gSIT 0,8
Sl gl )o (2

S )3 30 A5 wlilco ) Wg Y IS Sl @l jos (55l pU s gl

& yazin 59095 31 g 90 5 0 a9 CulS (yladT H9lS 50 (D Ay ot
O ps0 0y S 19 ligis 0,8

S oS 31 coolall g8 Sloyd g Glasdss olgs o9 Iyls Judo 4
Dgd oo 0L 7 138 w7 ylgie A

Algomed.com



Oloyd 3o Yoo
Gz wS

e’cfs"ofAIgomed on subjects with high-risk factors for lifestyle-related
= disease. J Med Food 2008




L7 S a0 39

399 3 0o dnd (0,5 (o Yor (0,8 V00 (9l DS o gSIT diany 52
ol g W9 Y5 Sl A

sae ) 6395 1l PV (s V7
sae ¥ 5395 iJls V-1e o ¥/

dae ¥ (639, :Jbw WP s v

Suc LY 639y Y0 & JLo 1D oy v

Algomed.com



Al Somme|| e - S
; el : o e i b e i um"
‘y‘n’ . "lﬁ | | B === :,1:1‘ i
il el || M-
I

‘lllll'
| TRREL T S : lll
ealILT™ : \ O i e

W
l ] lhll\ll | ‘

| m

i
L
| "li it

e -t ” E= i ,'{!p ‘.
i .':"1' :

N--u-n .
-ho--c-u-...

V- a1 ]
":."' Py

o A - A ~."4~-.;.~
Al l - ' Myt ') \ - wl
A | '”:J .."l W ;I (‘ |' h - o

o bm

& “ho‘ |ml|\ |H l‘ 0'.

"l'l!l

1. AL . s h__-'Iho 3 - - r “”“., ||

b T e 2 . ‘. " k | ———— ' e - .

' n'un!l,m s e | BEE :’u " ittt B2 bt
= H= B

1‘1.“

B - | i
l1ﬁh‘r] 'Almﬁl’ ‘L“-:.‘ Ul = ;‘“ - :'gh ‘ e il I'u ul':" '.:"'ll
i icmni &% i e e < B ";“'"r;,"":. (I

iy \ P - Aoy’ .y e ‘ v = '. } ' ! l] 1 ' i\ I

lm..!ﬂ}ﬂ:nf'!nh" -~; e R e et I i f "'.lll l':' fv!‘: i
Pl = R T 'f: /[:‘ ‘I' |]‘ ”i i ‘.
: : jll!ﬂ, ' '.:! .Il' ”!‘I o
i H



[, ALP 5 ALT gbaus CV ;o5
= S 5,0 (o ek
Cypm—xod (P<0.05) u—n
JES]  [E RORIW { PCOPPY: 1A
Sg—t 3= |y 9= (Sl

. (p<0.05) s

: (..Ubl.w) J9| 03;
Jloyp,5 .0
395 30 odlw

o O 1 090 09,5
PSS pp,S
C.V )O% ‘059

‘5’-3-0‘”:,03;»05; UA:oals
PSS p S
e A ool ¢y 39
LY : alslow
O s p ke 09,5 S UA 095
2 eSS e
29 039 PSS
CV
+
2eS ¥
‘039 PSS
ol

YA

Elsheikh
et al




Treatments*

Parameters

LT AP (U
Control group’ 38514143 162,684,
Second group (CV)’ 31624078 1622745
Third group (DLMY’ 66.5942.58; AT
Fouth group (CV-DLM) 31714059 193,243 4

| ALT: Alanine Aminotransferase; “ALP: Alkaline phosphatase. Control ats orally recefved 0.5mL normal saling
once daily for § weeks. *CV group: rats received C. vulgaris (50 mg/ kg BW) orally once daily for 8 weeks. "DLM
oroup: ats administered deltamethrin (3 mg/ kg BW) orally once daily for 8 weeks "CV-DLM group: tats received
C. yulgaris concurrently with DLM with the previous mentioned doses and duration,

Means within the same column carrying different Superscrpts were stgnificant at (p <0.09).



Parameters

Treatments™ ‘ , ‘
CAT (Ummgtissue)' ~ SOD (Unmgtissue)® MDA (nmoLimg tisue)’
Control group’ 031:40.004° 0.26:0.016° 0,140,002
Second group (CV) 0.360.010° 0.3340.006° 0.13:40.006°
Third group (DLM)’ 0.110.006° 0,110,003 03140006
Fourth aroup(CV-DLM)’ 0,150,006 0,170,004 02140003

'CAT: Catalase; “SOD: Superoxide dismutase; *MDA: Malondialdehyde: *Control tats orally seceived 0.5
normal saline once day for 8 weeks. "CV oroup: ras recetved C. wulguris (50 my! kg BW) orally onee datly for §
weeks. ‘DLM group: ats adminisered delamedhrin (3 mo/ ky BW) orally once dadly for § weeks. CV-DLM oroup:
rats recetved C. valgaris concumently with DLM with the previous menfioned doses and duration,

Means within the same column carrying different superscripts were stgmiticant af (p <0.03)
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. vulgaris (n =29)

Placebo (n = 26)

D (C195%)

P

Weight (Kg)

WC(cm)

HC (cm)

AT(U

ST ()

Before

After

MD ({1 95%)
P

Before
After

MD (1 95%)
P

Before
After

MD (C1 95%)
P

Before
After

MD ({1 95%)
s

Before

After

MD ({1 95%)
P

8621 + 1074
8260+ 115
360 (423,290
0001
10805 + 1001
1090+ 114
“360(297,423)
001
11441851
11108 +829
-332(239,426)
001

159+ 280
3038+ 1832
-1320(7731868)
001
291441219
2183 + 901
Z720(360,108)
0001

8950+ 1387
8734+ 1333
“215(-276,-154)
<0001
10892 + 860
10528 808
36 (24,501)
<001

11538+ 1036
1177 +881)
361 (208,515)
<001
466543799
3073 + 262
_692(~155, 1539
0105

3281 41234
28124108
~49(~1.13,1051)
011

306(-13671981)
1090236196
086 (-42159)
159 (0957414
097 (413, 608)
016(-189156)
106 (-1367,1981)
779(-126,1686
167 (<815, 1549

110(-172,799)

0327

0.014

07y’
0215¢
0704"
0851°
0878"
0%

053"

0203




Changes in biochemical parameters in NAFLD patients after intervention,

C. vulgaris (n = 29) Placebo (n = 26) MD (C1 95%) P

FSG (mg/dl) Before 0728 +1236 9742+ 1537 0,147 (-7.36,7.65) 0969°
After 893141009 9596 + 1417
MD (0 95%) -19 (47, 1121) ~146(-1.77,469) 6.5 (204, 11.0) 0.005°
pé <0.001 0.361

Insulin (lU/ml) Before 6.730 + 458 10.72 + 690 3.99(0.66,7.33) 0020°
After 3,68 + 589 1458 + 276
MD ({1 95%) 295(-4.98,-092) 386 (-844.0.724) 1.60 (-344, 6.64) 0521°
pé 0.006 0.095

HOMA Before 1.56 + 104 2524155 096(0.23,1.69) 0010°
After 207+ 111 3394278
MD ({1 95%) 0.51(-096,0.06) 086 (-190,0.17) .63 (-049, 1.76) 0263
pé 0.025 0,098

hs-CRP (mg/L) Before 25 +159 3294223 032(-136,201) 071"
After 206+121 341 +289
MD ({1 95%) -089(0.44, 1.14) 0.12(-129,1.03) 099 (-024, 2.14) 0.114°
P <0.001 082

TNF-¢ (ng[L) Before 488 +343 3804233 -1.07(-2895,079) 0253°
After 3,76+ 201 456+3.59
MD ({1 95%) -1.12(-0.11,2.36) 0.76(-1.84,0.31) 206(0.30,381) 0014

[)E

0.074

0.157
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" C. vulgaris (n=29)

Placebo(n=26)

P

Energy (Keal)

Carbohydrate(g)

Dretary fiber (g)

Protemn (g)

Fat (g)

Before
After
MD (CT95%)
Pk
Before
After
MD (CT95%)
Pk
Before
After
MD (CI95%)
pr
Before
After
MD (CT95%)
pr
Before
After
MD (CT95%)
Pk

1975424
19441370
3007269 t0 1124
0145
2911463
2644703
30.8(108.38 to 210.17)
0.2
152352852
14161442
1(2410 30
0642
2474
7164159
05(28t019
0642
3474165
518041880
29(51008
0.7

2008+584
19691550
39(-81.08 t0 249
0064
2481949
2481703

012(483t0-21.02

0996
16,6 1163
2031166

36(310-103)
0272
6731235
6712237
2(141009)
0621
3831234
38225
032(211013)
0723

0.81
0.34

0.079
0,409

0.225
0.201

0.388
0.979

0.516
0.06



C. vulgaris (n=29)

Placebo(n=26)

Weught (Ko

BMI (kpn?

ALT (IU/L)

AST IU/L)

ALP (IU/L)

Before
After
MD (CT95%)
Pa
Before
After
MD (CI95%)
Pa
Before
After
MD (CI95%)
Pa
Before
After
MD (CI95%)
Pa
Before
After
MD (CT95%)
Pa

86.21110.74
82.601115
-3.00(-4.23 to -297)
<(.001
32441361
31.0913.82
-1.35(-1.59 to 1.11)
<().001
43.59122.80
3038118.32

13.20 (-18.68 to -.73)

<0001
29.14112.19

21.9319.01

-10.80 (-29.04 to -12.75)

<0001
188.59155.31
158.79152.72

-29.19 (43.28 to -16.30)

<0001

89.50113.87
873411333
215 (276 to -1.54)
<0.001
33.1914.26
32411424
0.77(-1.59 to-1.11)
<0.001
126212311
36.88122.83
.13 (47 to -2.42)
0.01
28.69112.34
25.62110.6

-1.68 (-21.33 to 14.58)

0.07
194.15170.21
191.50263.13

-2.05(-8.44 t0-6.83 )
<0.001

0327

001

0.489%
001

0.878b
0.154c

0.894b
0.186

0.744b

0.04c




FBS (mg/d)

TC (mg/d)

LDL (mg/d)

HDL-c (mg/d)

TG (mg/d])

Before
After
MD (C195%)
Pa
Before
Alter
MD (CI95%)
Ps
Before
After
MD (CI95%)
Pa
Before
Alter
MD (C195%)
Pa
Before
After
MD (CI95%)
Pa

072821236
893121093
196 1121 to 471
<0.001
212,03140.60
186.5913.99

258 (3510101579

<0.001
131.08135.63
1109212837

2016 (-3040 t0-9.92)

<0.001
41591836
45931854
13411910 749)
0.04
78.8678.36
156.36166.27

250 (438310116

<0.001

074211537
059621417
146 (469 t0-L.77)
<0.001
204.88137.4
1923513381

125302 to 484

<0001
12251231.59
11251231.59

1047 (1931 to-10)

<(.001
435821065
4138121039
0.23(-29%4 to 3.40)
<0.001
169.73181.14
160.8170.61
8.92(-26.15 to 8.30)
<0.001

05620

002

0.501p
0321

05610
0.825¢

0442
.345¢

06945
0318
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Parameter Chlorella group ]
. Yalue
Pre-frial l Pp i
. A1 ost-tria
Post-trial Pre-tid
Weight kg M L83 | <0001 |3
B (ke /) DOTHAT0 | <0001
ALT (U/L) ‘ 7537+4454  67.17+50.35
AST (U/L) 88.27+37.38 75.11+42.27 0.05
ALP (U/L) 02.72+07.207  15.66+36.203 >0.05
60.45+00.214 19.28+32.192 >0.05
75.137+47.257 64.56+32.155 |<0.001
88.46+68.126  68.24+05.107
53.12+59.51 30.13+47.51 >0.05
FBS (mg/dL) 87.49174.124  96.22+89.109
HbAk[%) 64.1+18.7 24.1123.6 <0.05
Insulin (uIU/mL) 34.3+21.13
HOMA-IR 05.2+13.4 63.0457.2 <0.05

Uricacid (mgdl) 114337

Metfor gmupy
p-value

3+84 b
JL8t04) 30204431

>0.05 68.35+¢37.129 65.26+61.107

91.24+71.47 17.36138.44
14.16439.30 56.22+04.30
63.44100.197 36.42+57.180
30.361+20.211 48.37+12.189
73.77404.206 50.85+52.199

77.9+54.42  75.10+28.48
00.46180.121 82.27+24.103
54.1+25.7  76.1£56.6

15.2453.9 44.6+80.15 94.5£90.12

02.2¢804  38.1+353

5[] BRI LTS

) 05
.05

<0.05
<0.05
>0.05

<0.05

>0.05
<0.05

<0.05

<0.05

>0.05
>0.05
>0.05

5,01
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Parameter Chlorlla + atorvastatin group Atorvastatin group P-yalue
Weight (ko) 0172069 029 +0.79 0,02
BMI (kg/mz) 006030 0121031 002
CPK (UL) 300 £ 37,59 [L71 12093 038
ALT (UL) L1955 200 1603 04/
AST (U 280 7408 314474 091
ALP(UN) [410£ 1589 570 £ 26.76 0.5
Total cholesterol (mmollL) -117£088 1121118 057
Trigtycerides (mmol) 040 £ 061 0331056 084
[DL-C (mmol/L) -1.06 £ 0.33 0301037 007
HDL-C (mmoll) 003 %000 -0.01 = 0.09 0.13
FBS (mmolL) 002 £ 1) -0 14 (.74
BUN (mmollL) 057 %18 043 £ 24 084
Cr (imol) 33 £ 1591 265 T 13.06 0.69
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Chiorella
Tablets for food &,
Viamins, minerals,

fure, Natural, Healthy and Nutricor?!
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Alodel

Jamczyvk et al | 2007

To mvestigate the nurintional wvalue
of three O vaulgaris products.

All products showed similar
protein efficiemcy ratio and IN-
balance, with changes I protein
digestibility amd biclogical valae.

Protein digestibility and
biological value of O
vulgaris may be enhanced by
ultrasonic treatment amd
reduced by electroporation.

Wistar rats

Chuewnmoz ef al , 2016

To evalaate the effect of ¢
Yulgaris on the penpheral and
cemtral responses to forced
swimming stress in rats.

O vulgaris reduced stress-related
HPA' activation and stress-
assoclated hyperglycenuia.

O vulgaris treatment
diminished the imypact of
central and peripheral
slressors.

Sprague—Dawley
rats

Bae st al , 2013

To observe the suppressiwve effect
of a hot water extract of &
Yulgaris on histamine-mediated
allergic responses.

Chilorella prevented histamine
releazse from mast cells and
inhibited senimn IgE
overproduaction by evalbamin-
immunized BAT B/c mice.

O vulgaris hot water extract
may act as an antiallergic
dietary agemnt.

Balb/c mice

Panahi st @l , 2013

To evaluate the effect of
Yulgaris on the burden of
oxidative stress in Iranian
smokers.

Sixweek Chlorella treatmuent
increased semum antoxidant and
reduced malemdialdehyde lewvels.

O vulgaris extract
significantly improwes
antioxidant status and
attenuates lipid percxidatiom
in chronic cigarette smokers.

Humamn

Grammes et al 2013

To mvestigate the potential of
different microbial ingredients
(nchudimg O vulgaris) to alleviate
SBMIE® in Atlantic salmon

Chiorello-treated fish showed
healthy intestine at
histopathological examination amd
similar to comtrol in metabolisme-
assoclated gene expression.

O vulgaris was highly
effectve to counteract
SEMIE? in Atlantic salmomn
model.

Aflamtbic Salmon

To observe the effect of 7
Yulgaris supplementation om

Eight-wesek supplementation with
Chiorella Increased sermim

Data suggest a beneficial
immunostimnmlatory effect of

Kwak st al , 2012 M efinfl ation Te in concentrations of mmterferon—y and [short-term O vulgaris Humnam
healthy L interleukin-1g. ™MK cell activity supplementation in healthy
¥ B wwas also augmented. subjects.
To study the response of Chlorella |Chlorella species (includimg Chilorella species has
against Propionibacterium acnes |valgaris) inhibited hipase activity, (significant mmbibitory activity P forai _
Sibi, 2015 throngh microdilution and i witre |[influenced BOS and TINF-a omn F. acnes, and modalate the a:ﬁiﬂﬁr < L
with human peripheral blood production. € vulgaris showed a inflammatory respense to the
monomaclear cells. MIC value of 10 pgioal. pathogen.
To mvestigate the effect of O . . - . -
.. - - - - O vulgaris improved weight, liver [C. vulgaris seems to improwe
Ebrahimi-Mameghani |vulg, suppl tion on lLiver enEymes (Le. ATPF) and fasting fastimg blood sugar and lipid |(Humam

et al , 2014

enrymes, serum ghicose and lipid
profile in patients with NAFLIX.

blood sugar status.

profile m buman subjects.

Wecinma ef af | 2014

To evalaate the prophylactic effect
of O vulgaris on body weight,
lipid profile, blood glucose amd
insulin signalimg in liver, skeletal
muscle amd adipose tissue of diet-
induced cbese mice.

O vulgaris treattnent increases the
phosphorylation of TR, TR.S-1 and
Akt and prevents diet-induced high
tmghycende, cholesterol and free
fatty acid lewels.

Chlorella nodulates the
deleterious effects of an
expenimental high-fat diet in
mice.

Balb/c mice
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