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W LH2H|M (Endocrine gland)
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M =ISk3=H| (Pituitary Gland) Hormone

L= 8|d 2 2& (Hormone) A E
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F 41 (Adrenal Gland)
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B £ 4! (Adrenal Gland) Hormone

Cortisol
~ |Cortisone SICHAL : S, AEHS
Glucocorticoid _
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i . .
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B ZAHH(EZLMM (Thyroid Gland & Parathyroid Gland)
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B #H%E (Pancrease)
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W A&t A (Testis & Ovary)

Male Reproductive System

Sperm duct

Penis

Testis

The organs of the male reproductive system produce
sperm and deliver it to the female reproductive system.

Female Reproductive System
Fallopian tubes

The female reproductive system produces eggs and
provides a place for a new human to grow and develop
before birth.
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B Steroid| S22 MM

17-hydroxycorticoids or
17-hydroxycorticosteroids
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B Urine 17-Hydroxycorticosteroid (17-OHCS)

i
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B Urine 17-Hydroxycorticosteroid (17-OHCS) 578

- Porter-Silber Bt& (Phenylhydrazine B8
-> 24hrs Urine®| Al Chloroform O|L} Dichloromethane 2 £ Steroid hormone S-2|

-> AHF 0| A Phenylhydrazinedt BFSA|7] M HEE =22, Yellow color (410nm)

—
IEHIHH I:IH f o lr.r F\' 'llll
CH, NO, HE=N—NH—{ u-/)—ml:}f

il

{ ;
MH t O;N—( O - NHNH, el AH NO;
17 \ ! b
Ju8 ﬁ
17,21-Dihydroxy-20-ketone 2. 4-Dinitro-phanylhydrazine Yellow pigment
FIGURE 15-5 Porter-Silber reaction.

- BAOE 715 &2E : Cushing disease//7|'s X35HS : Addison disease
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Bl Urine 17-Ketosteroid (17-KS) = 17-Oxosteroid (17-0S)

- 2HZ0|E & D ringl| 17 EtA0f| Carbonyl Oxygena &= A2 &4
- Adrenal Androgen?| 8 & CHAME
- 17-KS= e =E0| ofLct

CHs if7 EHy gt

CH3 CHS

HEE' HO

Androsterone Dehydroepiandrosterone ~ Etiocholanolone
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B Urine 17-Ketosteroid (17-KS) = 17-Oxosteroid (17-0S) =™

- Zimmermann gt
-> 24hrs Urined| A HCIZ Steroid hormone S|
-> L7I2|0AM M-Dinitrobenzene BtEA[7 ZM FHEZ =Ql, Purple color (520nm)

0
| 'fl-:n holic
g, . .-P"FH‘ -
H’/ ﬁ.ﬂ':—‘: + o r"ll::'_z alkali 1Hh"'.—|: FNC' -

HD
17-Ketosteroid m-Dinitrobenzene Purple compounds
- BAIOET| s o4 | K| #Z 17-OHCSLt &H 80| E|Lt EHd7|S2 20X =
AH Z0|E CjA B2 0[&0] Cortisol0f H|S] DHEAZ} CtE 2= M 4AtE| 7] [ ZOf

17-KSBt S 7}SHA =IC}
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B 7IE|Z0}2! (Catecholamine)

- BAM+EH 5228 58S L Adrenaline(Epinephrine), Noradrenaline(Norepi.)
V

anillymandelic acid (VMA)+£ catecholaminel| 8 & X[FAI =&

[Phenylalanine j—b[Tyrosine]
\ Converted by

e Dopa —> Vitamin B6 —p» Dopamine]
[Thyroid hormone] nto l

«4— Copper and

Vitamin C into

Epinephrine <_Converted' Norepinephrine
(adrenaline) by SAMe (nor-adrenaline)

} Converted by
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B 7IE|Z0}2! (Catecholamine)

- BAMLAE S 2R S HHG= L Adrenaline(Epinephrine), Noradrenaline(Norepi.)

- Vanillymandelic acid (VMA)£ catecholamine2| 8 & %|ZC{AI =

DOPA — T'_'r" rosine
(3.4 dihydroxy-phenylalanine) T
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v p®

Clostridium

l

Inhibit Dopamins

DHPPA (Benefcial flora)
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Difficile Clostridia Species

l

Norepinephrine

v
\

4-cresol Betn Ehydronylase HPHPA
& Dopamine Beta
Dopamine
Hydroxylase
Vanillylmandelic Acid (VMA)
w
Homovanillic Acid (HVA)

Epinephrine
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B 76| =012 (Catecholamine) &%
- A H| A
-> 24hrs UrineOf| A| Ethylacetate2 VMA |2
-> P-nitroanilline diazo A|2F1} BhSA|7{ 2A THEE 2HQ1 Purple color (540nm)
> HMMEF, AEXEMES
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B 76| =012 (Catecholamine) &%
- A H| A
-> 24hrs UrineOf| A| Ethylacetate2 VMA |2
-> P-nitroanilline diazo A|2F1} BhSA|7{ 2A THEE 2HQ1 Purple color (540nm)
> HMMEE, A GMESELFE)

Ng, =&
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NO
B 5-Hydroxyindole acetic acid (5-HIAA) 578

OH
- TryptophanOil A F&Ek[= Serotonin2| 2 & CHAHE ‘e
i HMHMot - N|troso—[3—NaphtO| purple

o Xzt A-||it—h(-,-|7<|'4-|'01| ZI|ot= tryptophan =H| M| &) a-Nitroso-f-naphthol

[Tryptophan 5 HTP [Serotonm [Melatomn]
\ 5 hydroxylndoleacetate]

[Kyurenate .Con\./erst.lon H[Qumolmatej

with vitamin B6

HO HO HO

O

HN
L-Lryplopha, 3 S-Hydroxytryptophan S-Hydroxyvtryptamine S-Hydroxyindole-
or acetic acid
CrHENG; CiiHyaNaOy Serotonin o
204.22 10,22 CyoH N0 CogH,NO,
204 089877 220084792 176.21 177.15

176054563 177.042593
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2| 241 (Bilirubin)

- Bilirubin Hemoglobin2| CHAIAFE 2 M LRI A0 A - = Cf
- 2oteAaE Yol XS 7250 X2 A5ta A (Lipase)E &d A7l EE2
F=2dE T StLO|C}.
- 0]2{7}X| |92 Z Bilirubin?| E&
- Bilirubin2| EU0|Lt 2 & A HE2 V[

- Total Bilirubin = Indirect bilirubin + Direct bilirubin
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B Indirect bilirubin vs Direct biliruvin

Z0HAI)

ey Indirect Bilirubin Direct Bilirubin
Bilirubin + Diazo Al20| BFE0HAl 222 | Bilirubin + 20| EF Diazo Al2fnb A& Bl
oY 0|R = LEAIez Hel = B2, 5, A2 2.
A JE0| UCH =, =48 420] AUCE
= A= = Unconjugated Bilirubin = Conjugated Bilirubin
CtE 012 ) o oL ) )
= Protein Binding Form = Bilirubin Diglucuronide
Zol A INEERS =24
Diazo gt ARSI = AEHBZ
Albumin 1t - - - _
AP Lol H Z¢& Ot H Z &
=288 O
22X S2ld (Free Form) &4 (Bound Form)
B3R 0HE |2 EF A EE =
a= Z00 Al
(Bilirubin Powder Chloroform
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H 22| F4l Bilirubin)2| CHAIFY (MIZLHI| A -> ZHE=%AF ™ HE))

- RBC It1| -> Hb 8% -> Hb I}1| -> Heme + Globin -> Heme It1]|
-> Iron + Biliverdin -> Biliverdin 22l -> Bilirubin -> &% albumin1t 2t

-> Unconjugated bilirubin = Indirect bilirubin = Protein binding form

1. Beakdown of RBCs

thh

Haem
RBCs o |
© v

o EEEE oo
*\O Alb umin

Gy




Lecture 6. Hormone & Bilirubin

W 22|24 (Bilirubin)2| CHAILFE (2t AS )

- Unconjugated bilirubin + Glucuronic acid -> Conjugated bilirubin -> H&2 2 Hid
= Direct bilirubin
= Bilirubin Diglucuronide

Sl

2. Uptake into Liver

7. Urobilinogen -
Excretionvia Kidney

3. Conjugation

6. Reabsorption of

ﬁ— + Glucoronic acd Urobilinogen

.

Conjugated billirub in

I_*

Excretionin Bile ‘

Gallb ladder

5. Stercobilinogen -
Excretion via faeces
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2| 2481 (Bilirubin)e| CHAIZME (2 & 2)
|

- 2o 2 2H|E conjugated bilirubin2 Z LM =0 2|3l Urobilinogen2 2

- Urobilinogen2| 80~90%+ UrobilinQ 2 ASE|0f 2 HO 2 Hj M
- Urobilinogen?| 10~20%= &M S0 CtA| ZHO|A] bilirubin2 2 T2tk
- O 33| A2 L0 AIE AFHE AN oate[of AHO = HiEE

: dlrect/
il / biirubin
/
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m 22|24 (Bilirubin)2| CHAINNE (ZF A8 )
£ : : .
| Extravascular orintravascular hemolysis. [ \
|
tumum&d bilirubin  Urobilinogen —
K ) Blood “+ albumin \ / l
\all
Hepatic sinusoid S—
| Unmnjug;rted bilirubin
transported with
ligandin or
Z protein
con to
Hepatocyte I|gl mﬂt;dadd
Conjuga:ed bilirubin
' Urnbilinngen.?
Biliary | *»‘J‘ 2 l
e Urobilinogen
- _{ excreted in
urine
| 10%
Conjugated bilirubin 2222 yrobilinogen—"— Feces

Small intestine
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B 22| £ (Bilirubin)2] & AHX 9| 9]

SPN
1)Total Bilirubin : O~ Tmg/de@

XA
o

2)Indirect Bilirubin : 0.2 ~ 0.8mg/d@

3)Direct Bilirubin : 0.1 ~ 0.5mg/d?
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B 2% (Jaundice)

- AL o] HEAMA (Bilirubin)Zl IHYE|0| A = REFESHO] L EHAMS K| = o4
- 2HEHO[ BF
1) 884 &2 (Hemolytic Jaundice) = Pre-hepatic Jaundice

| JtCF Tt 2 Indirect bilirubin ZtCF 44
2) ZHMIZEd &2 (Hepatocellular Jaundice) = Hepatic Jaundice
o| &4 2 Direct bilirubinO| @&F2 2 YEE[0| 57t
3) MMM =2 (Obstructive Jaundice) = Post-hepatic Jaundice
-> EFEJF H 4 &|Of BilirubinO| &L B S £5t0 HFE|0f 57t

v

1
ek
—
0

v
~
2=
Hl
@)
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=

(Jaundice)

TYPE OF

JAUNDICE MAJOR CAUSE
A. Prehepatic .
* Red blood cell

Hemoglobin
O % c & t 5 c 3 =]
g it i s 0 i
B_Hirubin
B. Hepatic Cirrhosis
Viral
hepatitis
Drugs
Cirrhosis

Tumors

Gallstones
Cancer of
bile ducts

Carcinoma T
of ampulia Carcinoma of head

of Vater of pancreas
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mEE (Jaundlce

-%ﬂ

Hemolysis

Jaundice per
<% (Blood) 2 (Urine) CH & (Stool)
D. In. e . g g - T T - e
o ~ | Bilirubin | Urobilinogen | Bilirubin | Urobilinogen | Bilirubin | Urobilinogen
Bilirubin | Bilirubin
gdd 28 - # # # - # - #
ZEN = =het 0 - 0 M 0 t - 1
H2d 2E i - i - ft - - -
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B 2% (Jaundice)

LABORATORY INVESTIGATIONS IN TYPES OF JAUNDICE

URINE ELOOD
UNCONJUGATED CONJUGATED
UROBILINOGEN BILIRUBIN SR A ALT & AST GGT & ALP
NORMAL TRACE NIL N:0.2 — 1 mg/dl N:0 - 0.2 mg/dl NORMAL NORMAL
HEMOLYTIC
INCREASD NIL INCREASED N:0 - 0.2 mg/dl NORMAL NORMAL
JAUNDICE " e Hid
Mormal
OBSTRUCT. MARKED
JAUNDICE Decreased or absent PRESENT N:0 - 0.2 mg/dl INCREASED - or INCREASE
mild increase
HEPATOCEL. | Decreasedorabsent | .. .\ I AL MARKED Norm!
JAUNDICE INCREASED

mild increase
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31 2| 241 (Bilirubin)2| £d

- Bilirubin= SH 210 2|3 4F=tE[0] BiliverdinO| & 7|IH=Z0f &

O 201 A 2Bk OF BHC}

=58 Malloy-Evelyn % Jendrassik-Grof Michaelsson 'H
Bilirubin + Diazo A|2F + Fehling Bilirubin + Diazo A|2F + Fehling
5 Bilirubin + Diazo A|2f + MEOH _
o _ + Caffein + Ascorbic acid + Diphylline + Ascorbic acid
22|28l | - Azobilirubin (Pink) o
| — Azobilirubin (Blue) — Azobilirubin (Blue)
= Bilirubin + Diazo A|<F + Fehling Bilirubin + Diazo A|<F + Fehling
SFS Bilirubin + Diazo A| <+
+ Ascorbic acid + Ascorbic acid
HZ| 28l | — Azobilirubin (Pink)
— Azobilirubin (Blue) — Azobilirubin (Blue)
- SO4H
- Diazo A|<f SO-H -
@ A Al : Sulfanilic acid + HCI PR
e
@ B A9 : Sodium nitrite (NaNO,) s N® o
NH» L
- X225 A< N

p-sulfanilic acid

-> Methanol, Caffein, Diphyline MW 173.19

a diazonium salt
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B 22|24l (Bilirubin)2| &%

MabOy = HCl —— BNall + Hiy

&=

Sulphanalic acd
=+ ¥ .|.r
ma—@—wm HNO) ﬂmﬁ@éﬁ s HOS —@-E'-}
Hifrous acid Dlimcesanm sim
CODH
CoO COoO

i
HaC CHy
HC HyC, CHz
HOyS —@—H-; Hnﬂ-@- 20,H
O - - M M
H H

Daazotised sulphanilic

M
H H H H
Conjugated bilinibin acid 2 Azobiliabin molecules
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