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Fetal/perinatal hypoxia andfor ischemic cerebral injury
4

Cerebral oxygen deficiency and | cerebral blood flow
' 4

1° Neuronal injury

4
Phosphocreatinine depletion( | PCr/Pi)
&4 (12 - 48 hours)
Energy failure with ATP depletion
]
® +~— Hypothermia disrupts cascade

Derangement of cellular function : Na/K ion pump failure
&L

Neuronal injury augmented by dysruption of support cells

(vascular endothelium, microglia, and presynaptic neurons)
&

1 glutamate, nitric oxide synthase, interleukin-1p,
" and free radical activity

&

2° Neuronal injury and further necrosis and apoptosis

Fig. 1. Effects of hypoxic-ischemic injury(cited from ref-
erence 41).
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Natural course of events mh’i.‘m{ Imervention

Cerebral O, consumption |
Cerebral energy utilization rate |
Mitochondrial enzyme failure
with T ATP depletion
loss of oxidative metabolism
lon gradient fail —+ cell membrane dysfunction
« cellular swelling and rupture
microglial activation and release of cytokines
T release of cytatoxins
Excitatory amino acids |
Nitric oxide synthase activity |
Interleukin-1p levels |
Free radical levels |
DNA dq,r.addhun

Do aldgel AakaAl HEA S
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Course with induced H\_;Jruhw mia
Cerebral Q. consumption |
Cerebral energy utilization rate |
Mitochondrial function preserved
| ATP depletion
oxidative metabolism continue
lon gradients remain functional
decreased cellular swelling
| Microglial cell activation
| release cytotoxic substances
| Excitatory AA accumulation
| Nitric oxide synthase activity
| Interleukin-1f levels
| Free radical levels
Rate of DNA dv;,radat'mn |

Fig. 2. Natural hypoxic-ischemic cerebral injury and effect of induced hypothermial(cited from reference 41).

4. NHE Ngol H8 ¥

1) MR HEo 42 A8
LS 36~34T FHA] As AAE, 34~30T
AN FEE AAE, 30T olak FAA Hg AL A
28 FR&0, dubdog A% AAE Aae A4
?15- B B2 ofy|slo] HaHE fre] 9jgo] 9l
2 AME 9= Qo deA Y

2) HERY BE P

z27] AR A g AN AHL Pyo] o] 85 o]
oy H2 AN AA LA dojd F e FAES
A7) 918 o2 (s WA E e] B
nF%®NE 3 glow o ¥EFF 5AZF o] Fofl T24]
7+ F9F A& L8l % neuroprotectiono] Y
oju Aoz Ud#A u.*

3) MM Alg M

3A17E old}e] &S AAL AnE H7)% ¥} v
oksla, £3] A% HE&AFoE ¥ ) g A
oz B3 gloy 124 ¥ F5E AAS
LA oix olvx] Agelut A EAakel A4z}
2 Ao wuHEo] 12417} o4t A7)t Hgo)
g3} A ole} o3 A7},

5. UMM H2Y T MM2 Ag
AAE A7t QAN ¥4 Aol azHolz}
= e A—1o]0 o)FR 5} Lr]- = gz;h,\]. ol 7].11 p].o]_

olA Busi glojghc} #®® AAoloAe] L2

Table 1. Potential adverse effects of mild hypothermia(32 -
35T) @ risk increases with depth of hypothermia
(cited from reference 58)

Factor Adverse effect

Mortality T in premies

Cardiovascular 7 Hematocrit & viscosity, | diuresis,
| blood pressure

Cardiac | cardiac output, | contractility & HR,
T QT interval

Pulmonary Pulmonary edema, hypoxemia in
<34TC

Coagulopathy | Platelet count, * PT & PTT

Metabolic * Metabolic rate(brown fat), systemic
acidosis

Hormonal Hypokalemia, T corticosterone, T TSH,

| ADH
Immunological  Depression( | neutrophil phagocytosis)
" sepsis, pneumonia
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