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Embryonic Brain Regions

Brain Structures Present in Adults
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Tel hail Cerebrum {cerebral hemispheres; includes
Forebrain < SRR cerebral cortex, white matter, basal nuclei)
Diencephalon Diencephalon (thalamus, hypothalamus, epithalamus)
Midbrain Mesencephalon Midbrain (part of brainstem)
« Metencephalon FPons (part of brainstem), cerebellum
Hindbrain <
Myelencephalon Medulla oblongata (part of brainstem)
Cerebral hemisphere i :
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{b) Embryo five weeks old
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MNerves are made of cells called newrons. A
rmotor neuron like this one is specialized 1o

transmeit messages rapidly to muscle cells. Impulses travel
along a neuron
by successively
opening ion
channels at
exposed gaps.

Cell nucleus

Neurons connect
o other neurons
or to muscles at
tiny gaps called
synapses.
Chemicals called
Meurotransmit-
ters carry the nerve
signal across the
synapse.

The tips of many

At the far side of
the synapse, the
neurotransmitter
opens a gated
sodium channel
through the
plasma mem-
brane of the cell
receiving the
nerve impulse.

Sodium
Sodium chamnnel

Plasma membrane
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' direction - cell
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Myelin sheath

Synapse ;‘ '

(b) Synapse

Synaptic termina /

Ter S Postsynaptic cell
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Parasympathetic and sympathetic nervous system

Parasympathetic
division

Constricts pupil
of eye

pa

Stimulates
salivary glands

—t
Slows heart

Constricts
bronchi in lungs

>—"

Stimulates activity iy

of stomach and

intestines >
Stimulates activity

of pancreas >
Stimulates sy’

gallbladder

Promotes voiding y
from bladder

Promotes erection
of genitals
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Cervical —

Thoracic

Lumbar —

Sympathetic
division

Dilates pupil
of eye

Inhibits salivary
gland secretion

Relaxes bronchi
in lungs

Sympathetic
ganglia
K
Accelerates heart

Inhibits activity of
stomach and intestines
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9A_<_/< of pancreas

Stimulates glucose

< < release from liver;

inhibits gallbladder
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Stimulates
adrenal medulla

~(—¢ Inhibits voiding
from bladder

Sacral < Promotes ejaculation and

vaginal contractions

preganglionic ganglion, Ach
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fuquiiatugnsisnszian (Veda Scripture)
suquiiatusssus (Dharma)
fugiiiatuidavnisiiantai (Reincarnation)
fuguiiatuitavnssu (Karma)

fuquiiatuifavnsuanulsasd eyeunan il
285 (Moksha)
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hemisphere

Olfactory bulb

Olfactory
tract

Cribriform
plate of
ethmoid bone

Filaments of
olfactory
nerve (1)

— Nasal mucosa
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ATUSNAY Brainstem

1) MsauadrIta *
2) mMuAUIaAR (vasomotor center)*
3) aannsuala*

4) neausguadiaadnistias (including
vomiting)

b. tdunvnIRIqyaan (white matter)
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Tagduiiae

1st cervical nerve
1st cervical vertebra (C1)

Tth cervical vertebra (C7)

8th cervical nerve

1st thoracic vertebra (T1)
1st thoracic nerve

12th thoracic vertebra
(T12)

12th thoracic nerve

1st lumbar vertebra (L1)

1st lumbar nerve

Cauda equina

Sth lumbar vertebra (L5S)

S5th lumbar nerve

1st sacral vertebra (S1)

1st sacral nerve
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Healing
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Inferior vena cava Esophagus

Right and left inferior phrenic arteries Left inferior phrenic vein

GallaeFranls Left superior suprarenal arteries

. - = L t S
Right superior suprarenal artery’

suprarenal arteries

" " E | i
Right micddle Left suprarenal vein
suprarenal artery

suprarenal artery | L
Right suprarenal vein i L4

Right inferior
suprarenal artery

Ureteric branch of
left renal artery

Left renal
artery and vein

Ureteric branch
of right renal artery Left testicular (ovarian)
artery and wvein
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Right renal artery and vein
Left 2nd lumbar vein and communication

Right testicular {(ovarian) artery and vein to ascending lumbar vein

Inferior vena cava Inferior mesenteric artery

Abdominal aorta Superior mesenteric artery (cut) © Movartis
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Herzog uwaz Tunz PET 1991 A5 luaiauaay nduluanasdiuni uazanaslu
Aoy (1) anlusnag siuave1uze Parietal cortex
Lou uazaauz( | dussa PET | 1999 Asluadiauaay | Andulusauasdudnenaiznansa
2) Taay wwanluduay atiAuauay A1svinvIuaaY
PFC anav
Newberg uaz fLua SPECT | 2001 Asluaiauaay ANAULE AN IULYA s1adiE
aaie (4) wwanluduay Ausuay aaasluustas PSPL
Lazar uac naLaALl fMRI | 2000 Asluaiauaas ANduTusuaIAIULA duaine
aae ( 5) iaalusuag Temporal , Cingulate gyrus,
Hypothalamus
Kjaer uazaaiz( | tams Nidra PET B9 Dopamine tAndiuly Striatum
3) Dopamine
Liou Chien uaz GBI TET fMRI 2005 | Usunaaandiauly | windiuusia Pineal gland uas
[2Y31 4 U LIRanUAYENDY Hypothalamus
Orme-Johnson ™ fMRI 2006 dUAsenaavauay | uavdfilidsunsnisaauduagea
Haraay sian1stAuha ann1sihaanas sauar 40-50
usau thalamus, prefrontal
cortex, total brain and
anterior cingulate gyrus
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Biophoton
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Mitsuo Hiramatsu, Wn39891nY0amAanq Central Research 1
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The limbic system generates fH& TEEHRG  &H#{btion and memory

49



<
<

A LA A _LA_A

:

SUNDINAASLE NN ULA

Matanalnnivinandias

SKT1-SKT7

ddddd
TUNT NUNTAYY 1ATBUTEAT



4

Y
wudszananes

0

AN 2
. Olfactory hulh ,[ ,{M
1
AN 3 Olfac
‘" olfactarystria LN

12/01/53

12/01/53

@:W S} edial olfactory 3TTi //1 w
ﬂ'ﬁ 7 Amygdalaid bady AP
u i 8 red f/l"xl"%‘i‘m“ﬁ‘\ v 5
@:ﬁ 8 Entnhina] Wf’r '\ /\p AN
1l " 2 %"f BN ’ ' 1
an 9 i Sl g 1
AN 11 I AN 12
. Spingl cord (ectioned) K\\ 1&& *
Cerebellar ve rmis \\\k\ > S
Cerebellum

Y =) = o =
AUNT NUNITAYY IATINVIAT

51

51



A LA A _LA_A_A_L_

SKT1

-nscau f 1,10
- AU R 5, 7
-tadicyeyroua 2 3 4 6

wwwww
TUNT NUNTAYY 1ATBUTEAT



A

ay A A A A AV A

g
nalnmamalovesuyut

J < A Ay o J
nsvitelavesnypd Wuna lnmsulauwus
. A A
ﬁwﬁ’JNIﬁJmﬂﬁﬂ]ﬂﬂﬁ?ﬁﬁ@ﬂﬁ”ﬁW] G])”E]
Acetylcholine N1 Wuﬂﬁuﬁ@u’i‘m}”e‘)
Acetylcholine esterase %LﬂW”@ﬂUuﬂmmuﬂﬂ’i &
9y

INGEY nﬂmmﬂumﬂ%wﬂﬂ 1 a5 dautana

< A A <
uedlelszainan < NUguUan U

12/01/53 AUNT AUNTQBT AT OUTOAT 53



A

A
&y A A A Ay AV & /4

A

g
nalnmamalovesuyut

Tuiana Acetylcholine 9:9nnszdy  galuidn afiegain
Uangvedleilszain ag msmmmiﬁ@ﬂi ol
Acetylcholine mmu1x1014mmammaaﬂﬂﬁ AU 924

ﬁmmmm“lﬂmaﬂﬁwmuwuwmmuﬂﬁwm“ﬂ HSINTSLNA

oF mﬂwmmmﬁmmmmmiaaﬂi ETTI/]‘]JEI’@EJETTEET’E)

Jszaminlfgosseudeudesziinduies

Gualseamuazgesiafisusosde

12/01/53 AUNT AUNTQBT AT OUTOAT

54



Aerobic respiration requires oxygen

QOuter

Membrane Intermembrane
Compartment
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Cristae
Matrix
Inner
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http://encyclopedia.laborlawtalk.com/Aerobic
http://encyclopedia.laborlawtalk.com/Oxygen

Anerobic respiration

4 &Glucose
Energy T 2 ATP .
In (Net)
‘ 2 MADH 2 Pyruvate
(Exhaled)

< & NADH 6 €O,
4 2 FADH, 2 ATP

H
«b— e

CYTOCHROMES l[Il-h-:I-d'_I
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Cranial Nerve III; Oculomotor
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