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Abstract

The objective of this Experimental, Prospective, Randomize, Double Blinded, Placebo-
Controlled Study was to examine the effect of Chelated Zinc on the changes in Total Testosterone,
Estradiol (Estradiol / Total Testosterone Ratio) and Body Mass Index ( BMI) among 45 soldiers of
5" Antiaircraft Artillery Battalion, 1™ Antiaircraft Artillery Regiment who were more than 40 years
old and had BMI more than 30 kg/m2. This research spent 12 weeks. This experimental group
obtained Chelated Zinc 15 mg/tablet, and they ate 4 tablets every morning.

The experimental results showed that most of experimental group were 50-59 years old
(58.3%), followed by those aged 40-49 years old (25.0%). They had underlying diseases, such as
hypertension (66.7%), followed by gout (33.3%). There were 33.3% of experimental group who
had people in their families had underlying diseases and the drug use history. Most of them took
medicines for the hypertension treatment and uricosuric drugs (40.0%). Most of the control group
were 50-59 years old. They were as same as the experimental group (58.3%), next, they were
40-49 years old (41.1%). Most of them hadn’t any underlying diseases (66.7%) and 8.3% of them
took medicines.

The history of zinc deficiency between the experimental group and the control group
weren’t different. The highest zinc deficiency was found in people who always drank alcohol and
smoke while they ate little meat, oysters, livers, milk, butter, brown rice, and cereal. The result of
Lab test of the experimental group before and after obtaining Chelated Zinc was found that body
weights and BMI weren’t different and the level of Testosterone increased more than before

obtaining Chelated Zinc. The hCG which was 3.37 (pg/mL) became 3.62 (ng/mL). The level of



Estradiol decreased when compared with before obtaining Chelated Zinc. The hCG which was
32.35 (pg/mL) became 29.27 (ng/mL). The Testosterone deficiency was made in both the
experimental group and the control group who had and hadn’t underlying diseases. In the 0" week,
the 1™ week of experiment beginning, it found that there were 66.7% of experimental group who
had the Testosterone deficiency. When they were followed up in the 4th, 8", and 12" weeks, it found
that they decreased 50.0%, 33.33%, and 33.3%. For the control group, in the 0" and 12" weeks,
50% of them had the Testosterone deficiency in the same level. In the 4" and 8" weeks, the number
of people who had the Testosterone deficiency decreased, there were 25%. It showed that people
who had and hadn’t underlying diseases had the result of the Testosterone deficiency in the same
level. The experimental group who took chelated zinc which was consisted of elemental zinc 60 mg
had the Testosterone deficiency decreasingly. There was only one man who had the side effects
after taking zinc. He had a headache.

The use of Chelated Zinc which had the effect to BMI with the statistics of Pair T-Test
found that it could decrease BMIL The BMI in the 0" week was (t= 53.11, df=23), in the 4" week
was (t= 39.562, df=23), in the 8" week was (t= 38.88, df=23), and in the 12" week was (t= 46.499,
df=17) with the statistical significance (P<0.001).

The findings would be beneficial as another way to protect and decrease the risk of
cardiovascular disease among men who in the risk (over 40 years old and fat). For the next
experiment, the researcher would study the relative factors and the side effects of Chelated Zinc
taking in people who were in the risk of cardiovascular disease for being the information about the
quantity defining of the Chelated Zinc taking of each individual suitably and the risk would be

decreased.
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2.5 Testosterone Deficiency Associated with Coronary Heart Disease
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FIGURE 1. Hypothalamic-Pituitary-Gonadal Axis in Men®
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MNA 2.4 Hypothalamic-Pituitary-Gonadal Axis in Men
fan: Harvey Sternbach,1998

https://embryology.med.unsw.edu.au/embryology/index.php?title=File:HPG_male_axis.jpg
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/WA 2.5 Aromatase and gynecomastia

f: GD Braunstein, 1999 Endocrine-Related Cancer (1999) 6 315-324

Hypogonadism %13 ® Testosterone Deficiency [TD] 8170 N15NUTLAL VD

J v A A

803 1UU testosterone anad lunszudiaon Ysznounuio1n1suaad [Symptoms] W30 810157
4 { 4 o o o 1 1 = 1

A529NY [Signs] lagens luunanailinansznuiuMsiNaOUUeI0IeI1za19e dINaITonD

AUNNTIA

9INTUAAN (Symptoms)
NOINUNIUNEA
<Y o Aa Aa
MIUTVIAIVDI0 TLNANALUNA [Erectile dysfunction] TagmmIzao U
ANVUABINTMAUNAAADS [low libido]
NHDUANTTONINNIUNSA [Impotence]
A e o a4
NIINUDIYITDU
' = .
20UINAY [Fatigue]
anvaulenedesouinaanad [impaired concentration]
ﬂ?iugﬁﬂllijﬁll”lﬂﬁli [Decreased sense of vitality and/or wellbeing]

ANUT LAY [Cognitive impairment]
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mmﬁﬁmafawu [Signs]
f [Anemia]
N3ZANUIN/NTU [Osteopenia/Osteoporosis]
lvstuazanlureanod [Abdominal obesity] /631 [Obesity]
mazé’mmm [Metabolic syndrome]

2
HIILAZVUIAVDINA NI DAAAY [Decreased muscle mass and strength]

thresholds

T T T T T T T T

0 5 10 15 20 25 30 35 40 45
Total Testosterone nmol / L

Testosterone levels and symptoms

434 men (age S0-85 years)

g
I - 4

1

Number of
symptoms

1

1

Total testosterone(rmol/l)

-
1

Erectie Dysfunction

o<

NN 2.6 Testosterone levels and symptoms
#131: Bruno Lunenfeld, 2015 Recommendations on the diagnosis, treatment and monitoring of

hypogonadism in men



15

2.5.2 #AATIINHEIUHITANS [laboratory diagnosis]
o Aa oA aa o U 4 o

Tapfunanisasranndesdiiamslumsidedenneniosens luumwared

1 9 9 A [ 4 = ~ g [
ADUVWNINIY UBDIIINTTAL 8@51111!Testosterone Gl,uﬂﬁmlﬁmﬁlﬂ!,ﬂﬂEl‘llLL‘]JﬁQ"UUE]Qﬂ‘UTiﬂ'IEJ

[ gl.l 1 A A 1 o o w HAq ¥ o '

Jadene sammizidenluuaaz Ju ggnia 01y landsehdmazaninlaiulsssursuen

1 . . . =K o 1A [ 4 A Yo o @ 1
Q4 Opiates 18 g Glucocorticoids ﬂ\iﬂ\illllﬂigﬂll aﬂﬁINUWvlﬂiﬂﬂ')?ﬂﬂ?iﬂﬂi]i‘ﬂﬂu@ﬂWQ
nhunelumsitiens

< A Aq ¥ Ao

Serum total testosterone and free testosterone 1 UWAId0AN ¥ lUn1TBUIUN1IE

Hypogonadism 130 Testosterone Deficiency 8% $1 total testosterone 611198031 12.1 nmol/L

v 9
[£97121390107.00-11.00U. INF1LTLAU testosteroneclu ﬂﬁgllﬁlﬁﬂﬂﬂﬂﬁﬁﬂLW]O6.00-14.00 .U
aaa9 13%1 4 % 2914.00-18.00 U .] $1499910 LCMS/MS [Liquid chromatography-mass
spectrometry] @ 1% 51U NEJM the EMAS Group1 Glsflég ARAT eI Inmol/LIuv e free
1 13

testosterone 011198031 225 pmol/L[65pg/mL] 29311 1A1IE Testosterone Deficiency 5 (Bruno
Lunenfeld et.al,2015)

Yz The Food and Drug Administration [FDA] I¥a1Toen 300ng/dL VLN The
International Society of Andrology[ISA] ,The International Society for Study of the Aging
Male[ISSAM],the European Association of Urology[EAU],the European Association of

o 1 @ 4
Andrology[EAA]L @ & the American society of Andrology[ASA] #UE W17 f15vavans luu
J 1o & Y Y o @ 1Y @ J
Testosterone 1N NI 350ng/dLh13J"I]H‘]Juﬁﬂﬁulﬂi‘ﬂﬂ']iiﬂ‘hl']El@”] 1N RN PRACKI] aaﬂuu
] ' 1 = 9 9 @ Y 9 J
testosterone UDYNIT 230 ng/dL 3IUNUVNDINIT 'E]'l*ﬂ@lf]\‘iclclfﬂ'l‘iiﬂ‘HWQ'Jﬂﬂ'lile ﬁ@‘iillu
Testosterone M1NT2AVIDT 11U Testosterone HA10ET2 119 230-350 ng/dL unzii1liasia
52AU03 1UU Testosterone 3347 SHBG IBAIUIMUNIAT Free Testosterone (Darius A Paduch
et.al,2013)
v ¥ A @ 1 Y 9 o Y v
ﬂ\‘]u‘LlL‘ll‘lﬁ’lfJ’l’)iJi‘]Jf’JfJNﬂ'JNGU'JNﬁTﬁTUﬂ”l'iclslf Total testosterone Glumsmmaz
Hypogonadism %30 Testosterone Deficiency a2 19 Free Testosterone 191391 1un3diM

[ J o { { a [ H Tl W
Total Testosterone IANHUTAUDINMINUTAIODN NDIVNAINTEAVVDI SHBG N1 Iiiimnulu

HAaTAY
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2.5.3 M5UsUNUNANITSAY
~ dg Y dg [l o
DINIILULALDINITINATIINUAUVUU Iﬂﬂﬂ’)'lll@]E]Qﬂ'li‘VIN!,Wﬁfllzﬂﬁl]u’ﬂﬂ'lﬂﬂfﬂﬁ]uﬂ'lﬂslu
@ 4 Aa aX o ¢ A . e . g !
3-6 E‘Tﬂﬂ']‘l/i ﬂmmwmmmumﬂiu 3-4 ﬁﬂﬂ'l‘l’i (WU Insulin sensitivity ﬂ']EJGlL!2-3 AUILARNAUBD
S =) U U
ﬂ'liﬂ']ﬂﬂuﬁgﬂﬂu'lﬁ'lﬂﬁ]mﬂﬂju 3-12 !ﬁ@u ‘I’iﬂ\iﬂ'liiﬂ‘hl'lﬁ}'w TRT [Testosterone Replacement
Therapy]
' Y
miaﬂawawaa‘ﬂlwu [fat mass] HALMTINNYUVD Lean body mass 11 12-16

% v = @
ﬁﬂﬂ’]ﬁﬁa\‘]ﬁnﬂlﬁﬂﬂ'ﬁﬁﬂy?ﬁﬂﬂ TRT

Obesity

Insulin sensitivity
Erectile function
Bone density

Figure 3. Time-dependent onset of effects of testosterone substitution
therapy.

MNA 2.7 Time-dependent onset of effects of testosterone substitution therapy
la: Bruno Lunenfeld, 2015 Recommendations on the diagnosis, treatment and monitoring of

hypogonadism in men

2.5.4 Testosterone INAND Metabolic syndrome
. 9 9 [ a Y] 9)
Metabolic syndrome U3znoudas n1agoau anuauladiags a1z lviulwdu
A v 1 A a a . a a =
oage szaviiataludoanalnd 1A Metabolic syndrome Haz iU MITUFHAN D 1)
o v o @ J A A < A 1 ]
ANNFUWRUTNDTZAVEDS 1uU Testosterone lunszudaoananas uaziiluomsnnudaiulng
Yo3AU 14 Testosterone Deficiency 428 91nM3d1529911090 TuAm0QI|ugunIwaionareau
1 A A Y <3 . 1A o o o @
¥INN31 1,150 A ATnua T uzii) uMetabolic syndrome WU AU T URUT AV TZ AU

4
805 1yU Testosterone anad lunsziaIADN
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3 A o oA o s A 9 Ay
L‘iJ‘l!TI‘VIﬁ‘]JﬂHﬂ’Jﬁ%mJ?I’E]iill‘LlTestosterone 114ﬂizuma@mzaﬂaﬂumwmmu

womeuluorgminu ms1zAua115011UN159UUBISex hormone binding globulin [SHBG]

anad YN 52 AU Free testosterone 1H1asuutasnondasuniasios (Vito A. Giagulli

et.al,1994)
&

T Angiotensinogen

} Adiponectin

T PAI
®

A

®

Visceral A

Obesity “4

Metabaolic
Symdrome
Vascular damage

T deficiency

TIL-6
T TNFa
T Insulin
TLeptin

4

Clinical relevance:

Insulin Resistance/
Endothelial Dysfunction
+ diabetes mellitus type 2
« cardiovascular disease

= slroke

= erectile dysfunction

Classical Hypogonadism

Hypothalamus-pituitary

4 4
@ 1
| GnRH : :
LH 1919

|

¥ . |
R lLeydig cell | 1 testradiol

function levels

1 = Aromatase

1 activity in

e = =]  #diposity

Figure 1—Complex multidirectional interactions between testosterone and obesity, metabolic
syndrome, and (ype 2 diabetes mediated by cytokines and adipokines leading to comorbidities
such as ED and increased CVD risk. FFA, free Jatty acids; GaRH, gonadotropin-releasing hor-
mone; LH, luteinizing hormone; PAI-1, plasminogen activator inhibitor-1,

2NN 2.8 Complex multidirectional interactions between testosterone and obesity, metabolic

syndrome, and type 2 diabetes

11: Christina Wang, 2011. Low Testosterone Associated With Obesity and the Metabolic

Syndrome Contributes to Sexual Dysfunction and Cardiovascular Disease Risk in Men With

Type 2 Diabetes

Y I o = 1 . 1 Y
mmmmﬂummmﬁuwuwawnmﬂ [Proinflammatory State]ﬁ\‘]Wﬁﬁlﬂllﬂ'lﬁﬂTi

4 o A s o
#519Proinflammatory cytokinestta® Adipokines 31nt5aa luiu Tagmwizeg1agausas lviu

' Y
VILIU “lf’f]\‘]ﬁ}f]\i [Visceral fat] A ﬂﬁﬁ%}NLLEWW 9 3% 93 Proinflammatory factors N 1L-
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6,ILIB,Plasminogen activator inhibitor-1, TNF-Q{,Angiotensinogen,Vascular endothelial growth
factor 1Az Amyloid A F9ifasedanarhliiduaeaiimssaautazmsauiinyna 1)
dy v oA 4 = Y A A J

L!’E]ﬂmﬂumfaaﬂl"lmuflﬂilmuvl%NAromatase Irihnasuees Tuu Testosterone
< @ . o q ¥ ¢ A X ) Ay X @
1Wuaos luuEstradiol 11152A1803 I Estrogen WY 1UAK 187199 B9803 1Y Estrogen
4 4 X Y . o 9 o . o e
m‘wmu"lﬂﬂszsau Hypothalamic estrogen receptor Wl ldguds Hypothalamic- Pituitary-

Y

Gonadal Axis #9UUMTTAYIRIG Aromatase inhibitors 92328 THMTHINUVS
Hypogonadotropic Hypogo nadism Mnannaanueula (Christina Wang et.al,2011)

v & o o ¢ A v Ay A

AULULIINTIVIZAV DT INU Testosterone TUNIEUaaDn TURBI8NEIUNTD

9 A g A A
@%1EJ‘V]L“JJUL‘]JTI’T’N‘H°]5‘L!WI/12 ﬂﬂﬂu

2.5.5 Testosterone and CAD
= =2 = 1 [ Y] Jd A o 1Y 14
UNITANHINANYNITANHITIYITUIIAIMUTUNUDIBINNDNUUDITEAD ﬁlf]iill‘l!
[ [ 4 1 'o [ [y} J v
Testosterone N1 Markers of atherosclerosis 5¢A1U @05 IUU Testosterone NAINANMUTUNUT N
Y v
meﬂmamaamﬁammzﬂamwuwawu Carotid intima-media %ﬂﬂﬂﬁﬂﬁﬁm&ﬂﬂﬁﬁl‘%} TRT
9 A d A o = o Y 9 A d'dé{
'1umwmﬂuiiﬂwaamaaﬂm% NWUINHUNTINTNIHUBDIAUTULE@DANAUVU AaAAITUUUIUDY
9
U Carotid intima-media 118z HHABIGAAAFLIANEDAAY
A 0 & ) 4 ~ A = 9 ) I
ﬂa'lﬂmmuimua@ﬂuu Testosterone NN Lﬂﬂﬁ]?ﬂﬂﬂTiﬁiNigﬂUﬂ@iINu
. P § . A 4 A s
Estradiols 1NUUU Tﬂﬂﬂm’mﬂﬁ Testosterone conversion VI?JL@HIICBN Aromatase mmﬂuwaa
o I o 1 aan [ 4 ~ é’ A o Y o [
Ty fludsal§a5e1 szav g0 TuuEstrogen NgeuulunszuaidoniIddadiu
. A zg A I = v a & o A
Estradiol/Testosterone LW?JQQGUH ﬂﬂlﬂu’ﬂﬂﬂi}’ﬂﬂlﬁﬂﬁﬁu\‘l%@\ﬂiﬂﬁ’ﬂmmzvm’E)ﬂlﬁ’EJﬂ (Karen

R. Segal et.al ,1987)
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A1519% 2.5 UAAY Aromatase and gynecomastia

l. Increased precursors
Puberty
Adrenal tumors
17-oxosteroid reductase deficiency
Liver disease
Thyrotoxicosis

Il. Increased aromatase activity
Increased activity in normal tissue
Obesity
Aging
Aromatase dysregulation
Familial aromatase excess syndrome
Neoplasms
Eutopic production
Sertoli cell tumors
Isolated
Peutz-Jegher's Syndrome
Carney complex
Trophoblastic tumors
Ectopic production
Feminizing adrenocortical neoplasms
Hepatocellular carcinoma
?Melanoma
Mechanism unknown
Klinefelter's syndrome
Idiopathic gynecomastia
Thyrotoxicosis
Spironolactone

A .

1 . A ds! Ao ) o Y
NA1IAD Aromatase activity LWml1ﬂmu1uﬂuqqmquazﬂu‘vmmazmu m“l'ﬂﬂlu

A 19g9919M1n122 8219250172 Testosterone Deficiency 1181691 Aromatase activity RN N
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=S

< 2 - S < o

on 1ilunalfiEstradiol/ Testosterone 1ugavu tin TemamsiiuTsaialaaz vasadon
= = v @ 4 A
varemsanymaana 1 lunuRednuiszauges Tuu Testosterone NAAALIAY

@ 4 A A 2 A v o Jdo I Y dy @ A
32A1803 IWUEstrogen WAL TunTZUadon dunusaumsiulsanamiealaviaden
v & v s ' A o ' o Yy A
aqiun s 1 eos luulungu Testosterone 1NON133 N1z I8a00 192 TvaiuTuduideag
[Serum cholesterol] IMudadIy HDL/LDL (Jerzy K. Wranicz et.al,2005) (@ & ¥8 1N Y

oo . - < @ o

Fibrinolytic activity Futneldilunissnuilsnalanaznaeaaonluuglsl (J.W.G. Yarnell
et. Al,1993)
A 7 Y s A v o q¥Ya d
gal1nImiumsanasuesszatend luuTestosterone lunszuaidon gavhldmeaiu

9 ' '
Proatherogenic actions 11 Fj:“lﬂ 8 NINWUmonocyte adhesion to endothelial cel LINUNITUTAIDDN
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U3 Endothelial adhesion molecules,t’i' aN1510 A foam cell 1AL LN Y Atherosclerosis-related genes
4 4 a o 2

(Juuso Makinen et.al,2005) 841y Temansina Isaviaoa@onrin lauinvu

A4 o X = ) ) °

(013991 MIANYIVOQ Tan et al. 3189143 1% TRTIUHIISTD 119U 19,968 AU
I ~ [ ~ 9 dy Y = 1 ~ [ '
Auszezna 51 nunmeaaanu@esaveslsanamiionilmeanadds 7 w1 Meunungu
o ' < 1o 9 Y A o ' V@ oA
aednludszrinanaly waz ldvildeimsveslsanduniieriarlameudaslunguaaegiah
4 TRT

. (=} ) 9 ana L) Y ana .3’,
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M3197 2.6 AAINITITINITANAIVDIFDT IUUINAN A MITIFIANINTUNAA19) Tune
%8

1:l.ow testosterone is associated with increased mortality in older men

Study design n Follow-up (ycars) Martality Hazard ratio (95% CI) Recent siudies
Retrospective B38 8 All-cause 1.B8 (1.34-2.63)* Shores et al. (42)
LA (1 14-1.71)*

Prospective 794 20 Allcause and CVD 1.38 (1.02-1.85)* Laughlin et al. (45)

Prospective 2314 10 All-cause and CVD 220 (1.60-3.26)* Khaw et al. (43)

Prospective 1,994 7.2 All-cause and CVID 232 (1.38-3.89)* Haring et al. (4+4)

Prospective 930 6.9 Allcavse and CVD in 227 (1 45-3.60)* Malkin et al, (46)
men with CVI

“Om the basis of meeent publications in which the number of subject is =500 and age of the subjects i =60 years
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M15199 2.7 LAA Zine status indicators

TABLE 1. Zinc status indicators
Plasma zinc concentrations
Serum zinc concentrations
Plasma metallothionein
Erythrocyte metallothionein *
Erythrocyte zinc concentrations
Leukocyte zine concentrations
Neutrophil zine concentrations
5"Mucleotidase activity
Alkaline phosphatase activity

_Hair zinc concentrations
Proposed as the best indicior of the <inc nutritional slabes (25)

2.7 HANIZNUVBIMIVIANIEINTINZAABIZVUAII|UBITIINY
2.7.1 52UUYNAUMUVBITIINY

wmﬂmiﬁﬂym%m18’51n15mmuti‘ﬁ1@ﬁanzﬁgﬁﬂamﬁmiﬁmaﬁaﬁﬁwam"aizuu
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luseduidon wazdawariliseduiiadenv1iwiia Lymphocyteanas an13i1a11ves B
lymphocyte 118 T lymphocyte aaa3 S'q“lﬂﬂ’jwﬁl’umimmLﬁ"ﬁmﬁaﬂzﬁi}zaﬂmiﬁnmmm
Thymulin activity [Thymic factor, an effector on proinflammatory cytokines] 48&N151191UVYDI
IL-1,IL-2,IL-3,IL-4,IL-6,INF-gamma,INF-Q(tag TNF-QL

winmsnausnadenzdifisudndosszinannu liaugauoanisiiaiuves Th-1

waTh-2 nanludnionils uisgding@zanelunmsinumaugavesdadiuyes CD4:CDS
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[AIDS] AIUUTEAUVDINITITINETTUTZAVIADA [plasmatic zine level] 819 151 UAIRAN Y

MINAIV015AAIYAUTEAUCDS taz [32-microglobulin

2.7.2 Anorexia nervosa
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2.7.3 Reproduction

y v

' o a2 9 w A 4 Yy a o &
Ll,iﬁ'Iﬁ]’(?f\iﬂ$’ﬁiJ‘]J‘VITJ'I‘VI?f'IﬂﬂluiuizUU?TUWH‘QTIQF;IJ%TEJLL@%QW’QJUQ Tagsudulunms
14 < 1 ]
a%19805 1uu LH uae FSH GTﬁﬁWEW]E]Androgenuaz Estrogen N1UNN Zinc finger Tunuclear

' A . a @ a g ' Yy AqIo o
receptor NA1INDZinc finger ll!,ﬁ‘ﬁMﬁ’ﬂﬂzﬁlﬂuﬁ?uﬂ’izﬂmJ"U@ﬂﬂNﬁﬁi‘Vlal“]ﬁ]llmJ DNA

[

=S o VoA Y o =3 L&) = =
HASAIUANNITUAANDDNUDIYU mﬂmgmum“lsmm‘uﬁmﬂﬁ’e‘)ﬂmullﬁ'"lumzumﬁaﬂawm
v s ~ L. A o Yy 1 =
NITATN El’e)ﬂuutestosterone NAaAnI1NSeminiferous tubule wwmm"lﬂ"lmuazuwamﬂmm
Y 9 A ~ . .
NI HVDIFSH Gluﬂmxmaawaﬂm (Blswajlt Roy et.al ,2013)
[ @ A ' A 2 o @
m’ial‘l/silui‘ﬁm?Nﬂx?ﬂ.ﬁiMGBTJEJLWNLLGUWITJ"UEJQEJ’JE;I%LWﬁ%wtmzﬂ"l?lzﬁuﬁ’ifﬂﬂalmwsa’{

'] ) v
WA /M1una lnMNeITonU Zinc-dependent enzyme ta linT1uTUADURALLUTANN

U FINEFUNAADMTAS 1AL NITHAIVDI80S 1Y LH,FSHUAE Prolactin 13

q

(2 = .

YAVDIUITFINAINLANA Steroidogenesis 91NMNININUNAAYNAYDINITHINUYDY LH 1o
Steroidogenic enzymes Omita% Chung[1996] 51891UN5VIALI T 1T T Turwnag szay

A =< J 1 [ a2 g A A
VYoJILH 11ag Testosterone 1UNTZILAIAOAAADY WﬂﬂL‘lJWQﬁ’ETJ’Nﬂﬁslﬂmlﬁ‘ﬁWJﬁﬂﬂzﬁLﬂUﬁﬂﬂ

Y
4 v =

o Y Aa a a o @ { <
1/]11?“'[’]@?]')']1]?19]‘]JfW’Ile’E’]\“Ii%‘]J“LIﬁ‘]JWH‘ﬁLWﬁ“]ﬂ‘(’J‘H\?ﬂTJ%ﬂJuG]iﬂWﬂ mmzmﬁ%wﬁmmmaﬂm

E]
Y

A v a 2 [T . < @ 2 A A
LA NANYULVDUNANYININIY AU UHypogonadism 1 UANbAEHIINUTAI0DN THAUN
WALITIAINEH (Endre et.al,1990)

A15191 2.8 UEAAY Zinc deficiency consequences

TABLE 3. Zinc deficiency consequences

Growth retardation Oligospermia
Hipogonadism Weight loss
Intercurrent Infections Anorexia

Altered immune response Diarrhea

Increased abortion risk Alopecia
Complications during delivery Mental lethargy
Prematurity pregnancy Skin changes
Neural tube defects of fetus Taste abnormalities
Delayed wound healing Emaotional disorders

Abnormal dark adaptation Hyperammonaemia
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Zine daficiancy has baen mmplicated as a factor in

Birth Defects Lack of Bexmal Devalopment
Low Birth Waight Famales
Dealayed Saxmal Development Infectionz
Impaired leaming Small Breasts in Females
Lozs of Bmell and Taste Senzation Growth Eetardation
Dimumizhed Wound Healing Drwarfizm
Anoraxia Dealayed Pubarty m Adolescents
Loss of Appetite Fough S8km
Paranoia Poor Appetite
Depreszion hental Lethargy
Strong Body Odor Short Stature
Bemgn Prostatic Hypertrophy Diarrhez
Impotence Panumonia
Some Harr, Nail and Joint Conditions  Stretch harks
Arthritic Problems Poor Inmmume Funetion
Cataracts Feduced Collagen (connective
Optic Mauritis tizzua)
Skin Conditions such 2z Acne and Cataracts
Dermatiti=z Acne
defactive bona mmeralization Crozs-linkmg i Collazen
Waight Losz Mzcular Deganeration
Hypogonadizm m Malas Moopia

Fatinal Distachmant

131: Debjit Bhowmik, Chiranjib, 2010
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Blood Endogencus Reabsorption
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Testosterone (Stefania Frassinetti et.al, 2006)
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M13197 2.10 LLEAY Zinc functions in the organism

TABLE 4: Zinc functions in the organism.
Immune response onset and regulation
Antioxidant

Enzymatic cofactor

Spermatogenesis and steroidgenesis
Vitamin A metabolism

Insulin storage and release

Energetic metabolism

Proteins synthesis

Stabilization of macromolecules
Regulation of the DNA transcription
Cellular division

Y A o w = s Ty a

W‘L!TVI’L’Hﬂﬂl‘l’iuﬂﬂl’i)ﬂu%ﬁ'lﬂﬁﬂﬂ&’ﬁ‘]f’)ﬂﬁﬂﬁ'lu’E]‘lgiJ”a’E]ﬁ'iz[Antioxidants] e
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E)iélialj'ﬂ@f"fﬁg ﬁW\iﬂﬁ'l’J’)'lLLﬁ‘ﬁ'l@ﬁ\?ﬂ$%§fi]$ulfﬂfJ“LIEN“]JQﬂifJ'l"]JENﬂTi'i/ﬁa151"]]'0&@1;}34’6’1'05&1/‘!513!,!5
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NHUILEAR

2.8.1 AWHAUBINIVIAUI T AINST
2.8.1.1. TsnfiferdosnuiatnAvesdua Metabolism #301UFATIY Genetics

Malabsorption syndrome
Acrodermatitis enteropathica
Crohn’s disease
Alcoholism
Liver cirrhosis
Chronic renal disease etc.

[ =

2.8.1.2. M3 Inaf ldfioawe iesnnluennsiivsnadenzdlulSinuilos
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[

1 J a J Il I 1 a S
GniNﬁ 2.11 Llﬁﬂﬂ‘lﬁﬂ1mlli‘ﬁ1ﬂﬁ\1ﬂﬁiaﬂlu@Tﬂﬁ‘Huﬂ@lN‘”} nureu mg% $991MITFUAUU

100 NS

TABLE 5: Zinc content of foods

mg %o
Meat 320
Liver 5.10
Egg 1.35
Milk 038
Refined cereals 0,50
Whole wheat * 10,00
Whole comn® 2.50
Whaole rye* .30
Carobs 2.65
Cnion 1.40
Peanut 2.00-3,00
Chocolate 1,00=2 00
Fish and shellfish 1.50
“All values are given as mg of zinc per 100g of food

“Low bicavailubility
131: Dietians of Canada, 2018

2.82 M39ATY [Absorption]

P
a K o "

1 @ o Y T d
ﬂﬁ@@ﬁlﬁl@%ﬁﬁﬂﬁﬁﬂza‘mﬂﬂluﬁnmuﬁa1Ulfdmﬂm‘u 2 YUNOU ﬁ'ﬂ

. . . &~ a a Yy o~ )
Active transport Tuintestine lumen BIWUsEANTA N INLTIZTHANWTUTUVD

IR AN TN

@

Y
Passive transport H1UYVIUNITUNT YUBENUANMTNTUV0ILTTI9dInz T Tu

) <3
aldan
v aa X

NIZUIUMIRATNVeITBIFIngTnavulsza 15-40%luniuduemisd 14

1 = £ IS

I U U 1 [ { 1 [ U
RndIMAY dauveisgdanz @i lugngadurzgniueenniiganse lussigdenzddou
o A 9 9 a o Y % 1 1 %’ =S =\ [
wiliadwlawdumaduomnsvesdr ldan aveeu naz werd Tasazlimssnuiduga
] 1 Y
Yoaussmdangdanndmui ldnnmsus InauazUSuanad e ldwevesiameanaiulu
o 1 ] a ° Y A g dy 1 . . A
AN UUBINONIUAUBIMITVOIA IFIan 11015298 WU Metallothionine 111801 v
° Y I 3 A Ao o @ ' o o = g ' o = v v
arldan WuTsaundinglumssvvewssigdangd amludentiu nisgdnzdazduny

TlsAuoayiue0% O-macro globulin30% Hagtransferrin1 0% (Biswajit Roy et.al,2013)
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2.8.3 mimus’fwmmu%ﬁmﬁmz% [Transport]
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2.9 m3lsznovveanIsITINZa
A1519% 2.12 UAAT characteristics of compound Tuzinc everything

TABLE 3.1. Characteristics of zine compounds available for supplementation (adapted from [4])

Solubility in water

Compound Colar Taste Odor (20°C)
Zinc acetate White/slightly efflo- | Astringent Slight odor of acetic | Soluble

rescent acid
Zinc carbonate White Astringent Odorless Insoluble
Zinc chloride White Astringenl Odorless Solulle
Zinc citrate White Odorless Slightly soluble
Zinc ghaconate White Odorless Solulle
Zinc lactate White Odorless Slightly soluble
Zinc methionine White ,'illl'}ghllyr sour and Vanilla odor Solulble

itter

Zinc oxide White, gray, yellowish | Bitter, astringent Oulorless Insoluble

white
Zinc stearate White Faint Insoluble
Zinc sullate anhydrous | Colorless Odorless Soluble
Zinc sulfate heptahy- | Colorless Astringent Odorless Soluble

drate
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M13197 2.13 UAAY daily dosage

TABLE 3,232, Diadly dosages of supplemental zinc by Ilestage suggested by IZINCG
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Mo Observed
Range (median) RDA Adverse Elfect Drose of zinc
of zinc doses supgested by | Level supgested by | supplements rec-
(i) used in | Number of trials 1ZINCG 1ZINCG ommended Ly
Agelsex controlled trials represented gy zincsd ) (g 2incid) IZANCG (mpg/day)
F=11 mo 52001 ) RTE] f 5
-5 yr 520 (1 13 2/3 8 5
A-8yr 10 010) 7 L1 14 10
S-1%yr 15-18 (17) 3 6/9 26 10
1418 yr, M 10414 A4 10
1418 yr, I & 39 10
Pregnancy 2030 (25) 2 11715 19 20
Lactation a2 A9 20
E19yr, M 13019 a0t 20
19yr e Aot 20
Pregnancy 945 (23) I 913 40t 20
Lactation 15 1 B0 ant ]
Severe malnutrition 550 (40) i ]
{children < 4 yr)

i RIS for mixedfrelined vegetarian, or unrelined, cereal-bused diets, respectively
b Represent upper limiis for glnc intakes

A Y =) ao Y 1 (% a A g . . @ 1
mENinﬂEN"lllllﬂﬁ’,ﬁ]ﬂi"]ﬂliﬁﬁ]ﬁﬁﬂ%ﬁﬂ‘l@tﬂﬂ Aromatase inhibitor ¥1NUN FIU

v

A o o Yo 2 N Y ao I v A aw
ﬂilﬂ'li‘ﬂﬂaf]ﬁel,uﬁﬂ’,] ‘VI'NW'Jfl]ﬂi]\?hlﬂi?ﬂi?llﬂﬁ'ﬁ]‘(’ﬂum‘l{]el8%W11@1LW6’J1\3LLNHﬂﬁ’]“’I}ﬂ

U

In

@

!
1
AU

(Ananda S.prasad,1996)

H { U o @ J '
319N 2.14 uaaamslasunlaalsuanssgdingauayseAuens luu testosterone NOU

o o v Y o a A A A A
Llag‘ﬁﬁqﬂ’]ﬁiﬂy']ﬂ'JfJﬂ'ﬁGLﬁl!ﬁ‘ﬁ'W]‘ﬁQﬂzﬁ GLulﬂﬂu‘V] 3 LRASIADUN 6

ZINC CONCENTRATIONS IN PLASMA, LYMPHOCYTES, AND GRANULOCYTES AND SERUM TESTOSTERONE
CONCENTRATIONS BEFORE AND AFTER ZINC SUPPLEMENTATION FOR THREE AND SIX MONTHS IN
ELDERLY MEN (MEAN = SD)

Zinc
Lymphocytes Granulocytes Testosterone
Plasma nmol/dL nmol/10" cells nmol/10'° cells nmol/L.
Before 1748 = 197.6 (8) 684 + 46.5 (8) 501.6 = 76 (9) 83+ 63(9
After three months 1647.8 + 162.6 (8) 765.0 + 112.4 (8) 676.9 = 75.6 (9) 142 =36 (7)
After six months 1807.2 = 521.7 (5) 809.9 * 464 (5) 7004 = 115.9 (5) 16.0 = 44 (5)
Analysis of Variance p 0.66 0.05 0.009 0.02

Numbers in parentheses indicate the number of subjects tested.

Y
nnmsveiimsldusnadingdasureaanansviaussigdangdlunsiau
. Y 1 [ a A Y 14 [ g/
Gonadal function ’d§ﬂ"lﬂ’J”lﬂ”lisll”lﬂui‘ﬁ”lﬂﬁQﬂzﬁiJNaclﬁ 805 luUTestosterone AAAY AIUUNIT
' o A A o 4 { ] o o
TRussgdangdaSumeinsz AU Tuu Testosterone TudaNeNvIANTHIRTINE TTZAU

1198 (L.R.Brilla and Victor Conte, 2000)
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M13199 2.15 LA effects of a novel Zn Mg (M3tfasuuasnounaznasmslfuisig ZMA

@ 1 ' @ J.
MUNUVDINGUNAADILAZNYUAILAN TUIZEIa1 8 A1)

Pre Post Pre Post F P value
HT (cm) 182.9644.77 180.2146.57
wT (kg) 99.09+16.01 99.00+15.33 95.97+11.21 95.66+11.21
ZN (pg/mL) 0.8040.10 1.0440.14 0.84+0.09 0.80+0.07 33.35 <0.001
MG (pg/mL) 19.43+1.20 20.6340.73 19.68+1.62 18.04+1.13 23.51 <0.001
TOTT (ng/mL)  567.92+131.96  752.17+141.08  588.80+ 180.35 526.80+128.86  24.97 <0.001
FRET (pg/mL) 132.10+36.16 176.34436.11 141.02+37.91 126.53429.44 26.07 <0.001
PCT (%) 2.32+0.33 2.35+0.25 2.42+0.35 2.42+0.29 0.17 0.68

IGF (ng/mL) 424.17+111.44  439.33+104.31 437.27+124.04 341.93+97.98 17.91 <0.001
# HT= Height; WT= weight; ZN= zinc; MG= magnesium; TOTT= total testosterone; FRET= free testosterone; PCT= percent
testosterone; IGF= insulin-like growth factor; ® = treatment by group interaction.

[

1 { g J ' o v 4
nmsldussigdengdndudiudsznoulu zMA a0 IR sz AUEDT Tun
' Y
Testosterone INWAUBENTTBFATY (p<0.05ABVAVNGUAIVAY

1nM3iuaue U A4M Thailand iAo U UEIBY 2561 NRHILNTLMTIAUD
15511 1ABNatural aromatase inhibitors 1uz11 1013 1FU3 519 d 9Nz T 20-60 HaanSuaoTu
= Y a 1 @ a o 1 9 a A o ..
1 Reference 81994 uana191n lnunauaiuide linunissrsdeaiuniinaue (Debjit
Bhowmik et.al, 2010)

uuzins 1505519 d9nzd 15 4aansu [The Recommended Daily Allowance] 11
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] A 1R s J [ a a A
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4 an ¥ J @

Lﬁfldiﬂﬂﬁﬂ@l 391n9ANITO NN Tan (World Health Organization ‘H?i’é) WHO)
swdananeunndninnuatauenaveslszmalneg wundgym lsanaoaaon
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2.10 21MSATINTT
[ = A 'o . . A o 1 @ = é’i [~ [
amzdanzdludoad (Hypozincemia) N1z M llgmsnadsng @i ailu 5 dau
9 1
1aun
@ 9 .
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2. mi@ﬂéﬁuaﬂm (Decreased absorption)
o Y A 1 ey .

3. 31 T s (Increased utilization)

4. mi’s;ftyl?’fﬂmﬂ (Increased loss)

5. lunswa 1119 (Unknown causes)
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3.8.1.6 NUOUTDIVUILIADA
Y
3.8.2 TUADUNTIILIADA

Yo o A 1 A

' @ ' 9 Y
Q’Ji]EJ@]1!1!‘Llﬂﬁﬁﬁlﬁnmﬁ@@ﬂ@}lﬂ’mﬂ%‘li@ﬂ@jL%EJ’Jﬂ)’WiUUIi\‘IWEJT]J1ﬁW§$3J\1Q§]Lﬂﬁ1

Y v Y a on
HAgNIDYIN Wﬂﬂﬂaﬂ@ﬂ1i T‘i\‘lWEﬂ’]ﬂﬁW‘iZN\‘lQ@]!ﬂﬁ%

3.9 MsUsziuma

Y
=

a aw 19 a J
M35 uNaUDIIUITY (study end point) 9zTNIMFUsEATU TOLNNTH

F4

tazmsdsziu laeoraiaing adil

o

1M5I08

a <Y o Aa o
3.9.1 mydsziiuTagunndniimsive
o a [ < 901 [y [ Y] 1 o
1. unndazlsziliumamssnyl Taenswatinmiin daseueayinaIuganiing
Iy [ 4 { @ ¢
neufeumsinludiaisii 4.8 nag 12 "udeyanugIu (baseline information)
Y v
2. Tufinwad19R 8391n87 (Adverse effect) NNATINOIAANATUIAAN WD 3 0TZHIN
msaaamumneIEainsnaradIufewInel awnsonmugite ldneumsiaaanu az
=1 9 = 1 3’, v XK 9 Aa o 1
uinsatefearaniu 13 lunuuiuiindeya Insan15396 (Case record form) Tudumuneng
{ o I~
wavnanssneany 18 i1adui5(Tachycardia) 7192 Vascular shock Dyspeptic

nausea 91981 D1911A7)

3.9.2 M3lsziulagoraanasg
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Uszitiuanuitawe lvesoranasing vasnnmssulsenuusadangd Taons 19
[ c’z:; =3 [ = g}l 1 ti' ) Iy
HUUEBVDIN IUFUa 11N Suag 12 Meunuanunane la luaswsnnounazniInIssne
(baseline visit)
1 syvaeuonlsziiuanuiiane la Tagsiuveeoranaiag aiedramu
1.1 dminanlagunilag
A
1.2 vavedsouoilasunilag
1 =1 I
HaANNITAUNaNe ladlu
1R .
1. laiane 19310 (very unsatisfied)
2. Tuwanels (unsatisfied)
3. 1Ry (neutral)
4. Wanola (satisfied)
= .
5. Wanelawnn (very satisfied)
2. WUUAOUDN St Louis University ADAM R1juu)aniun Ine 3in1 sensitivity
$ovaz 88 1AL specificity 3088260
v Aa 1 g’/ a 9 = 1 o = [ I A 9
lumsiiaaamuuaazas s inmaradufewessaaangd Tivzdu s
A d' d' a dg! (% v 9 = 9 = ] =
¥3901750U laNNATUAVDIAANAT 92ADNTUNINAYIIAIBE19aLIDeAAd IULL VA UDIY
N¥OINIBINA
9 ' [
NIz deaNaTINRamY TuaswuEnUBINIT U 1nTaM T8 (baseline, J1f 1)
(Y] J { (Y { [} [} 4 { [} { [} [ J { [ { [} 4
Tudla1riin 4 (Fuh 28+~ 3 1) d1la1rih 8 (Fuh 56+/-3 1) dlanini2 Gun72+/-3 1) e
Usgidiumalunmsinut vaswnldsuuisadingd soudamadufos uaganuiawelaveans
[ 1 [ =
Fulsemuns g danga
o Yo 1 [ = d' 9 0o A w [ d' A 9
prmdinsaz Idsunssgden: uazemasni g lunsviiite Tuiuusniizuau
Y1335 (baseline, YW 1), §2)A13T# 4 F1la1iai 8 wazdlanii 12 vesmniafaay ms

1Ji“’mummaummaﬂlumiclﬂfmmmmmtmmmaﬂmaﬂaaﬂﬂﬂiwmmamimmwmn

TR nﬂﬂi’Q uazliunnna

aa a J
3.10 aaanlFlumsAnnzrideya
a J o aa a 1
1. ams1zridoyana 1 Taoldadaimanssau (descriptive statistic) 1aun

a [ )
sﬁ’agamnqu (Categorical data) F1euNaltlu
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1.1 AW (frequency)
12155 0uay (Percentage)
%’@yjad 011194 (Continuous data)
a . . . I~ 1 = -_
M5n3z18UnA (Normal distribution) 5189111 AUNAY (Mean, X)
tay aUeUUUNIATFIU (standard deviation, SD)
] a . . . a3 ]
n15n32910 131U NA (Not normal distribution) 5189 1uWailu Tagiu
. A { 4 .
(Median) ttazae MTeUUUAI N (Inter-quartile range)
2.4 aa@mumu (Inferential statistic) Taun
a 1 = Jd a
2.1 mafSeufioudoyaiFangy (Categorical data) 11n512 W 5210 U
anuanela voseraains lumssauInou-naa A28 Pair T-Test
2.2 mafSeuiioudoyanetiiod (Continuous data)
a 4 a 4 4 . d‘
TAs1EH YT U I 805 11 U testosterone 1AL 8D 5 LU U estradiol
A 1 @ o 1 1 Y . ) 1% = 9
nasunilasnoutayrainssnyuaazs1aa1 laaly Pair T-Test dmsuManfSoumeudoya
1 A A I @ 1 o %’ 1 1 ~ a 4
Aollod MYUaNYUL 2 NQNUAZIAT T¥HINANNAY YoIUTUIUF0 T TN testosteroneltay
s LA A . i v oAq Y
805 1t estradiolN11 @euu1) a3 (The different of the mean value) 53 ¥ 3190 gUT 1% Chelated
[ H =3 o A [ P o w
Zincllagnque1an N baseline tNoUNDENAY tazda1nin 12 awd1dy (Madouaw
1 1 ~ J 4 . A A ' [
UANATIAUNABVDIL/T U1 0T 11 Utestosteronella 8035 11U UestradiolN e uasnoutaz vias
minaaeufiouiousznitems 1sussgdaingd@nuenvaon)
a ¢ |a s s LA
A1 S U1 805 11U Y testosterone AL 805 11 W estradiolN
~ [ Y] Y] 1 1 9 . o [ = 9
nasuulasnenuazaImssneaazsIIal Iaald Pair T-Test s umsnSsumendoya
1 A A g [ [ o %’ ~ 1 o o ~ [ [ A
aorlod NiJudnvue 1 nguuazias nisumey nounazHaIN13snE Meuny dilaii 12
o w = o ' = . = o o I o w
muaa aznFeumeumssne lunguenvaoni baseline MeUNY d1la¥in 12 mudia
a Sl v A 1 ] 1% o’d' [ o’d‘
INTILHARFULIANEY (BMID) 551IN 2 ngu Tudlanin 1 dilain 4
[ d { [ 4 { aa
Fa1vin 8 uazdain 12 Tagl¥and T-Test

9 v a

3. MYUAA P-Value < 0.05 N52AUNBT1AYNIADA (statistical significant)

g
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NaMIANHE

= dy a o a aa a 9 Y 1 = a Y
ﬂWﬁf’Tﬂ‘]%ﬂL!ﬂTi’Jﬁ]EJL“If\i“I/]ﬂﬁ’fNVINﬂﬁHﬂG]Suﬂll‘]JGUW\‘] HUT HUUFY Taalin15atls

H 9
Me2109N 9809919 uaziinguAIuA N (Experimental, prospective, randomized, double-blinded,

£2€

9
(4 1

] g o 1
placebo-controlled study) Tunismawienioigaana 40 Yvulduaslidsiivranieninniizo

E]

2 o A rro9 A o A o9
m
kg/m® $109u 25 Ay veansunistulngdedeimaniui 1 nowwunmstulvaaedeimea

d' = Y o o (% dy
1N 5 HaMIANEIEITEUIAUBAIT19IENOUNMTUTIEY ATl
4.1 aNHULAIUYAADVDINGUAIDY
4.2 NNITNTDI Testosterone
4.3 MINAABDVANANUAFIUNTINY
9 . J Y @ A A 2 @
mﬂ% Chelated Zinc awaliszau Total Testosterone luaoanuau uag sEay
. A
Estradiol luiapnanad
9 . 1A Y
M31% Chelated Zinc aunsaaamastiniane’la

4.4 ANNNIND 19Y0INGUAIDENNOULAZHAINTNAA DI

4.1 SNBUZAIMYANAVDINGNAIVEN
(% 9 1 1 1 =] 1 = 9
anvazIayadIuynna ngunaadIuIngtorgluaia 50-591 (Govaz 58.3)
50909017019 ue73 40-49 1 (Fovaz 25.0) FTsnilszdraa ldun Tsnanuauladags
e 7 S A ~ [ [
(%’aaaz 66.7) 5990911 15ANIN (%’aaaz 33.3) iigadesay 33.3 nauluaseuniimszinlsna
Uszi dsgiamslden aaulun1Fenananusulaings o1aansagin (Sooaz 40.0)
ludruvesnguaruan daulualionglurie 50-59 I swdeanungunaass (Soe
= ] = 9 U ] = o w 9
az 58.3) 39909113019 1u329 40-49 U (Fovaz 41.1) daulna hililsalszdiaa (Fovaz 66.7)
Niieafosaz 8.3 NNszIAmMs 19

Usziamsviadenz@ nqunaasauaznguadugy luuanaeny Taenuisziams

i
A o

o = Y 1A [N A s zﬂy v J
VIATINS T FIAFA l’l,ﬂl,l,ﬂ Hilsgiamsaueaneagen gquUNI Fulsemuiiedad vieeu1asy

3

%

o 9 Y Ay o A
AU HU LHY V1INABI TUNY UDY AINIT1NN 4.1

o



M5190 4.1 S1ULAzSPeAz YDINGUAIDE (n=24)
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danils NANNAQADY (n=12) NANAILAN (n=12)
U Seuay U Seuay
21g
40-49 9 3 25.0 5 41.7
50-59 ) 7 58.3 7 58.3
60-69 1) 2 16.7 0 0
Tsailszdia
19 9 75.0 8 66.7
i 3 25.0 4 333
nsadlsnlszdinn
ANuAU Tanaga 2 66.7 2 50.0
» J
1N 1 33.3 0 0
JUIN0Y 0 0 1 25.0
Y 1 tﬂ'
RIGRIGEREY 0 0 1 25.0

sz 3Rlsnszdnvesnnlunseunsa
Taidd 8 66.7 9 75.0

U 4 333 3 25.0

AN o (Y}
nsalsnlszdrmvesnulunseunss

Anuau Tafnga 4 44.4 0 0

luiuluidoen 0 0 0 0

wzi3adueeu 1 11.1 0 0
sz iamslaen

13i145en 9 75.0 11 91.7

146 3 25.0 1 8.3




A o Y
M1319N 4.1 UIULATITDYAS

YDINYUAI0E (n=24) D
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s NANNAADY (n=12) NANAILAN (n=12)
U Souay U Souay
nIallven
g1annuAU Tanaga 2 66.6 1 100
#1aAANIALIN 1 33.4 0 0
sziRnadansa
Ly &' v d Ly Y v [ ) v
Suilszmisiieda) vioanasn AU UM 1Ul F1INADI SNy Toe
19 8 66.7 6 50.0
i 4 333 6 60.0
= (YN d' d d'
NlszIAnmsanneanagon guyns
Taid 5 41.7 4 33.3
=\
X 7 583 8 66.7
a d’ v Y Y
STUUMIAUDINS 1091415 MI3V35a antioaad
Taid 12 100 11 91.7
=
X 0 0 1 8.3
=S Y a a |
szuUszan Faad vgania NATINS ikease
13 12 100 11 91.7
=
X 0 0 1 8.3

o [ < o v d
szuuaenl3ne hilfiedurzmadn osuamanaanas MMNUVLIIZVUTUIHE

UANIO9
=t
Taig

=\
y

= \J < a 4
Ho1mswus9 uandane o5z R

Taigi

=\
y

11 91.7
1 8.3
11 91.7
1 8.3

10 83.3
2 16.7
12 100
0 0
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M5190 4.1 T1IULAZ5PIAZUDINGUAIDY I (n=24) AD

aauls NANNAADY (n=12) NANAILAN (n=12)

U Souay U Souay

A

Nz IRasdanengnrannle iy Taamzves daaazlign nduiaaazlila

Taig 11 91.7 9 75.0

fad)}

1 8.3 3 25.0
fszinlsamaduerms wu alaulsisau nieledioa Hewyn 1aviessess
Tail 11 91.7 10 83.3

3 1 8.3 2 16.7

Aa oA 1 1 [ Yo .
Han13As19N el ian1slungunaaeInouazna 1asy Chelated Zinc
! %I Q/ 3 v A U % ] 1 2 = 3
WU HIMEAAD LazAriuIan1e neu uazHad JNuUANAINNY LaziNanISATIVITAL
A 49! [ Yo . 1 4 = I
Testosterone WNAUINADU IATY Chelated Zinc Tagnua1aos luu 3.37 (ng/mL) SIGEITRIAY
3.62 (ng/mL) TuvaiziNaN15A529 Estradiol aAa491ARBUMT IA51 Chelated Zine TAgWUA

95 11U 32.35 (pg/mL) 1Waenidu 29.27 (pg/mL) AaA13199 4.2

M51971 4.2 HANTATIINIRBHITANMS Nnounaznas 1A5U Chelated Zinc

NANISASID A (POM) A (¥ia9)
Mean i SD Mean i SD
Body weight (kg) 92.50 1 13.86 91.50 & 11.79
BMI (kg/m’) 26.57 t 3.36 26.62 t 2.46
Testosterone (ng/mL) 337+ 2.07 3.62 F 2.36
Estradiol (pg/mL) 32351 10.67 29.27 + 10.21

4.2 HIZTNI09 Testosterone

= S J ! ! d‘d
15158 0IMNeVN1IZ NI Testosterone Gl,uﬂ'sjll‘ﬂ@ﬁﬁ)ﬁlla%ﬂ@ﬂﬂ’)ﬂﬂn%ﬂiiﬂ

9 1

Usziduas Tl Tsalszirda ludania o Fadludlanizuduninaass nunqunaaes

A o w A 1 9y A A a [ P
“I/IllIiﬂ‘]Ji%Mﬁ’JiJﬂTwWi@Q Testosterone 3DYAL 66.7 Lllf]iJﬂﬁGlﬂ@]TJJGluﬁﬂﬂWW] 4, 8 1y 12

v A 1

WuNNgunaaoInil 1sn1szd1A27in192 W04 Testosterone AAAY S08AT 50.0 5000233.33

v
=3 1

Y o w 1 [ oA o A =
ag 5980 33.3 Auaiay mmzwﬂqumuauwmﬂuaﬂﬂmm 0 uasdla1¥in 12 un e
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1 ] 1 o 9 1 [ s o P 1
W30 Testosterone llmmnmmu Taenvusesaz 50.0 dauludla1vin 4 uazdarrin 8 wun

a 1 v = ¥y 1 oysa o w =
UNNITNIDN Testosterone ARNAN 308AL 25.0 Gﬁﬂllﬁﬂﬂiﬁlwujq ﬂ@u&!muiﬁﬂﬂﬁgﬂqﬂjllagquu

o w v J { ] J @ J 1
Tsndszida Idnaansmsnaaeui hiuanarenuludun11gnsoaTestosterone agngu

NAa0IN5UY52N1U chelated zinch U elemental zinc 60 mg UN15AAAIVOINIITNT D4

Testosterone A4A1 19N 4.3

H 1 1 1 1 o 4
M195199 4.3 1500IN8VN1IZNT09 Testosterone 73 1HINNGUNABDIAzNgUAILAN TUdUA1H

70,4,8uaz 12

NNENTD NNENTDI NNENITBY NNETNITD
Testosterone Testosterone Testosterone Testosterone
1 ] 1 [ o’d‘ [ o’d‘ [} a’d’ [ o’d‘
NQUAIDEI d1lavin o d1lavin 4 dilavin 8 dlanvin 12
o 9 o 9 o 9 o 9
NUIU (Goray) UM (Gega)  NUIU (GpBay) 91U (509a%)
Taig i a3 3 Tu i T3 i
NAUNAADY 1 3 2 2 2 1 2 1
(25.0) (75.0) (50.0) (50.0) (66.7) (33.3) (66.7) (33.3)
NAUAIVAN 2 2 3 1 3 1 2 2
(50.0) (50.0) (75.0) (25.0) (75.0) (25.0) (50.0) (50.0)
NN U =ulsalszian

Tudd = Tt Tsalszdren

1HeNI1TUI01NITLALDINITUAAY Androgen Deficiency Iae ¥ uuaounIN St

Louis University ADAM ABULATHAYIATY Chelated zinc ¥41% elemental zinc 15 mg/tablet

< 1 1 <
Tﬂﬂmu 4 LN@L%’] WU aANNNNYNUBDINIT Tﬂﬂﬁﬁ/‘ng AITULLUILEIN ﬁ%@mmm‘wumm

J 1% 1< g A 1A @ ~
TNNNYAAAN LS @'Jﬂjglwﬁllsll\jﬁjllﬁﬂlulﬁuﬂlﬂuﬂu ANAIT NN 4.4



M95197 4.4 01N AT INTUAAS Androgen Deficiency AU 1oy 11841451 Chelated Zinc/

91¥aon
nou naq
91N13
= = = =)
| EHEYE VRN Ptiv 1l
1. innudesmsmanaanag 19 5 22 2
Y= [ =
2. 50 lineeiingg 23 1 24 0
3. ANUUTLTI HIDANUAINUVBIT1NIANAY 19 5 23 1
4. 8IUGIVDITNNBAADY 22 2 24 0
5. Banuguwaamau ludinanas 22 2 24 0
= A a 3
6. 171y isoriganIadlY 20 4 21 3
o < -
7. 93w zmedesa 18 lidunmuay 16 8 20 4
YR [ <3 dy = 1A
8. 3AN11%291599 U Uanwawsalumsiaunmanas 18 6 22 2
] @ v o <

9. INHAY HassulszmueImsu 19 5 23 1
10.3z@NTNIMMIIMNvUanal 21 3 22 2

IRREIVE) =103

1331 = litiems
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91MIN9AB991AM5 185D Chelated zine H414 elemental zinc 15 mg/tablet Tag
< 9 ' = A o Yo o = o A = o
MU 4 WANgUNAaee Wuios 1 518 Anadlasudangdludlanii 4 woniliensieia

$o0az 4.0 AIA15199 4.5

d’ 9 = [ Yo o =
M1319N 4.5 'Eﬂﬂ"lisll"l\uﬂﬂ\‘lﬁﬂﬂllﬂﬁﬂﬁﬂﬂzﬁ

91113 Sotaz
Y
INUOUNBNINUY 0
aau ldodou 0
k4 Y 1
1henesdon laauilyuus 0
A <3| =
auq szyiluliafsye 4.0

4.3 MINATOUMNANNAFIUNTIDY
1 9y
1.5 1% Chelated Zinc a4malf32@1 Total Testosterone 1utADANLAUL
1Az 529 Estradiol luaonanas
A a 9 . A Y (S
HONAADUANUATIUNIT 1% Chelated Zinc NAINAIHIZ AV Total Testosterone
1 Y v
iWNAUIAY Estradiol Tuidonanas A2oada Pair T-Test WUIINGUAI06199 151 Chelated zinc
= 9 . I 9 ' = A
%4111 elemental zinc 15 mg/tablet 1ABNIU 4 1A WUANUNAYUDY Total Testosterone 1HUIADA

9 W a

MU (=2.553) po1aliTod 1A n19ana (p = 0.023) uazdwa 1 Estradiol aAav (1 =3.446)

v o

pg 1T AYNI9aDA (p = 0.033) FAIA15199 4.6

A19199 4.6 2@ Total Testosterone UAZ Estradiol 1U1A0A ADU LASHAI1A51 Chelated Zine

WanN1InN3D fou 19 t 95% CI p-value
Total Testosterone 4.16 4.47 2.553 1.011-2.655 0.023*
Estradiol 42.10 33.87 3.446 2.383-3.896 0.033*

p<0.05
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2. M3 19 Chelated Zinc aunsnaamartinianme’la
WenAaeUANNATIUAIT 1% Chelated Zine NAINAARDAABUNIANY AIVADA Pair
T-Test WUIN51F Chelated Zine dsnaasasiuIanie'’ls Tasartiulraneludlania o
v A @ c'mﬂl v A [ o’t:'
(t=53.11, df=23) awHyrameludlaii 4 (= 39.562, dE=23) ariurameludlarnin g (=
38.88, df=23) uazariyranieludlanii 12 (= 46.499, df=17) etelived1Ayn1eana
1% A < Y 9 . a 1 oA o 4
(P<0.001) #3011519% 4-7 921911 181713149 Chelated Zine taz@amuaastivianieludiarv

v o

0,4,8 Az 12 UMsanasegniisd Ay ﬂmwuﬂw 4.1

40
30.89 30.66
30 2784, 00 2755 5590
20
10
0

wk 12

case H control

UNUYN 4.1 taeImsif5ainigunsly Chelated Zine

A T 1 oA [ da
faawanemartanme (BMI dlavin 0, 4, 8 uaz 12)

a A = 9 . A 1 U = =
VNUNUYN 4.1 1Wenf381MeU M3 1Y Chelated Zine NEIHAADAURTHVDIABUNIA
' ' A o o~ A X o o A 9
meg (BMD wulungunaasinunasayiydanme muynludein 4 Sesas 27.34 uay
[ P 9 U = [ = [ P 9
dila1vin 8 Segaz 27.55 wazAundgveIdstNIansanadludilainn 12 Jesaz 25.17
{ 1 o oA 1 o @ S
Tuymzinquatuguanasludilaiii 4 miny Soea226.99 nazdianin 8 Sesaz 26.92 uaz

A 2 o 7 Y
tWiJﬂJﬂMﬁﬂﬂW‘V] 12 5980% 27.50
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4.4 ANUNINB|IVDINYUNAADWAZNINAIVANIZHINNOUNAZ HAINADD

lugruvesnnuitane 19veingunaaoagnauAILANTENINNOUNAADILAY

9
WAINAROY AIOADA Pair T-Test WUNGUAIDE1T 14 2 ngu Tanuianels (=2.769) od19dl

v [

Hod AN Nana (p=0.011) A9A1519% 4.7

9

M3197 4.7 Auiane 19 ueInguAI0e NNOULAT HAINITNAADY

N Mean SD t df P-value
f’i’f)lmﬂﬁﬂﬁ 24 1.625 1.636 2.769 23 0.011*
WAINADDY 24 1.875 1.596

*P<0.05
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anlewa nazajilwa

5.1 ondsigmamsanin

@ 9 1 1 1 (=} 1 = Y
anvazdayadInyana ngunaaoIdIu Inale1gluyie 50-59 1 (Fesas 58.3)

soeaaulonglurie 40-49 1 ($eeaz 25.0) Tlsndsziarnelsnnnuauladiags  (Gosay

Y

a 1

(%) J Y ~ 9 (Y] a
66.67) az 15A1N1N (3980233.33) Un13lFe1aannuaulalingd 81aansngsn uazng
1 Al a I Y ] ~ % 1 = [
AR TUT 50-59 T Anluiosas 58.3 IFUABINUNGUNAADY T9I03NINO1E 1Y 40-

497 ($ovay 41.1) aulng hililsndsedda Gowvas 66.7) lifivsdooas 8.3 Niilsziamsly

]
A

< 1 1 @ ] ko 1 1 ] { 3 [ ] {
1 azwiulainguaiedansaesnguaInlngorguin TagegMiiuIudinanon o
U A v v d‘ a S l-ﬂ'Q o d'
mﬂﬂﬂ’]iﬂ?ﬂiﬁﬂﬁﬁ@ﬂlﬂ@ﬂﬁ?ifﬂ QULHQ\TNTﬂTﬂWf]@ﬂﬁﬁllﬂ’]ﬁ‘]JﬁIﬂﬂﬂu&mﬁﬂﬂﬁg‘ﬂ']u@'lﬁ'ﬁ‘ﬂ
= % a d' ' = d' J a A v ' a
JJ"lGUIJHQQ LlaSZLLU'Jﬂﬂ‘ﬂ')’]iWﬁ%’]fJ?Jﬂ'J’]ilLﬁﬂﬂﬂ@ﬂ’]ﬁlﬂﬂiﬁﬂﬁaﬂﬂla@ﬂﬁ’liﬁ]Q\?ﬂﬁ“Wﬁﬁﬂﬁ
(Punset, Klinthuesin, Kingkaew & Wongmeneeroj, 2015) ¥ 1MAI15REaY 83 Vo UNAY 1891Y
' a2 = = 1 A Aaa A o A A A 2 =
1NN 60 ‘IJ 6U‘L!‘Jlﬂ 11ﬂ'J’]ilLﬁﬂ\?ﬁﬂﬂ’lﬁlﬁﬂ%?@]jiﬂﬁa@ﬂmﬂﬂﬁjiﬂ FHBNNINDDTIYINNUUITY

A A 2 dal ) 9 o =2 = =
mimﬁmﬁmwmawa@ma@mwmumﬂﬂma TRANAOINUNITANHIVD (!ﬂﬁﬂ\ﬂﬂﬁ LENT A

A 4

< @ A @ A Aaa
uasne, 2558)1ﬂ8@ﬂ@]ﬂ15mfﬂiL‘]J‘Lliiﬂ?i’ﬂﬁ]!mzﬁﬁ@ﬂmﬂmmZ@@i”lﬂﬁlﬁﬂ%ﬁﬁg(ﬁﬁjﬂﬂlu

1 = Y 14 = 1 a A @ =
INAYI8D1YNINNTIT 60 1l ﬂaTJulﬂ’Nﬁ’l’JiIiJuLWﬁ%TEJllNﬁ@’t’]ﬂﬁlﬂﬂiﬁﬂﬁa@ﬂlﬁ’t’)ﬂﬁﬁi’ﬂ y

4 '

= A [ 2 @ = o YA 2 Lg Y 4
msﬁﬂmmmmmwmmumamiﬁmmﬂzﬁ%wﬂwmmimmummmiﬁsmaaﬂuu

4 % o o
Testosterone (Stefania Frassinetti et.al, 2006) 11199910 Zinc metallothioneine VOANNUAUNUT
1 o s Y Aa a = o 1 I o [
oI s1adanaluaanulnien Redox Taslin1suangiudl MTs/T 1 udInaiasnui
v @ P A o a9 [ 9] v A ' A
auaavewisaden @ Fomnasudenzdan T lusemeudrezsremiuens Tuumasoni
[l A 9 [ a A @ A 4 = @
drundeanumana lsanasameaiale uazevrzangiiansniveslsarasaontiale
adld
Usziamsviadanzd nqunaaoazngualuan liuanalny Taswuilszia
[ =) 9 = [ d’ 4 A o dy [ 4
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N Mean SD t df p-value
ﬂtjﬁl‘nﬂﬂﬂﬁ 12 26.649 2.457 0.883 22 0.387
NANAILAN 12 27.094 2.482
*p<0.05
3197 8 M3l Chelated Zine idawanemayiuans (BMI Fasid 4)

N Mean SD t df p-value
ﬂ’sj&l‘ﬂﬂaﬂﬁ 12 27.347 4.219 0.249 22 0.806
NANAILAN 12 26.998 2.409
* 9 <0.05
15197 9 M3l Chelated Zine Tdawanem@rTiuaame BMI Favin )

N Mean SD t df p-value
ﬂﬁjN‘nﬂﬁﬂ& 12 27.550 4.24 0.433 22 0.662
NRNAIUAN 12 26.919 2.53

* p <0.05
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N Mean SD t df p-value
NANNAADY 12 26.701 2.669 0.283 17 0.781
NANAILAN 12 27.046 2.433

* p <0.05
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