A A (A 5E A1E

Rheogram ¢ 2 X A&A] AAPAHE

M

AEATL o sth e Yol g

g M F-M 8

Hok

= Abstract=

Rheographic View of the Change in the Renal Blood Flow

in Acute Hemorrhage

Chang, Se Gu and Shin, Dong Hoon

Department of Physiology, College of Medicine, Seoul National University

Studies were undertaken on the changes in the renal blood flow by relating them with the
alterations in the amplitudes in the rheogram of rabbits. The changing pattern of the electrical
conductivity was recorded by means of the needle electrodes inserted into the Lkidney and the sur-
rounding aluminium foil which was grounded. The Impedance Rheograph manufactured by the
Narco Company was used. The small artifact which persisted after ligation of the renal vessels
was subtracted from the value obtained in each pulsatile wave in the rheogram.

The animals were nembutalized intravenously, 30 mg/kg. A plastic canule was inserted into the
carotid artery and the arterial blood pressure was monitored continuously with the pressure trans-
ducer connected to the physiograph.

Stepwise bleedings were performed on the animal. The first bleeding was betwéen 13 to 18 ml
in the amount, and it was folowed by consecutive hemorrhages, 5 or 10 ml each time. The total
amount of bleeding was summed as much as 1.5—2% of the body weight.

Two minutes fter each bleeding th arterial blood pressure, ECG rd tte 1hecgram were taken.
That was the necessary time to obtain the stabilized picture of each parameter.

After closing the bleeding process, the shed blood was retransfused into the animal and the response
in the renal blood flow was observed as well as the arterial blood pressure. Particularly the presence
or absence of the autoregulatory mechanism in the situation of the hemorrhage was also studied.

The results obtained were as follows:

1. In 7 cases out of 22, that was about one third of the total number of experiments, the autore-
gulatory mechanism of the renal blood flow persisted even in acute hemorrhage, and the decreases
in the renal blood flow were less than 10% of the control values even when the arterial blood
pressure dropped to §6—87% of the original value obtained before the bleeding.

2. Because of the stepwise bleeding the exact blood pressure at which the renal blood flow reduced as
much as one third of the control value could not be obtained. However, the results revealed that
the approximate pressure, expressed as percentage of the control value, was 50—60% in 3 cases,
61—70% in 4 cases and 71—80% in 8 cases. In one case the decrease in the renal blood flow
exceeded one third of the control value before the pressure dropped to 80% of the control.

3. In 19 cases the decreases in the renal blood flow exceeded one half of the control values by
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hemorrhage. Then the arterial blood pressure revealed less than 409 of the control value in 6

cases. In 2 cases the pressure was 51—60% of the control pressure. In 5 cases the range of blood

pressure was 61—70%, and in the remaining 6 cases the pressure ranged from 71 to 80% of the

control value.

4. Out of 15 cases of retransfusion after definite decreases in the renal blood flow following the-

hemorrhage, 9 eases restored their renal blood flow. On the contrary 6 cases showed low values

even when the shed blood was retransfused.

5. Theories concerning the mechanism of the autoregulation of the renal blood flow were reviewed

for the purpose of explanation of the results obtained. However, there are much to be done

before greater satisfaction
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Fig. 1. A. Schematic Representation of Eectrical Resistance in and around the Kidney.

B. Electrodes for the Rheography.
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Table 1. Mean Arterial Blood Pressure and Rheographic Deflection in Acute Hemorrhage

Body Cumulative Mean Arterial Pressure Amplitude in Rheogram Recovery Autoregulation

Exp. ?
No. Sex (Ylygt) Blzﬁgg (mmHg)  Fraction (mm) Fraction in RBF in RBF
1 3 17 0 95 1.00 12 1.00 O
13 84 0. 88 3 0.25
26 60 0.63 6 0. 50
31 33 0.35 5 0.42
2 & L7 0 112 1.00 7 1. 00
16 84 0.75 4 0.57
31 76 0.68 1 0.14
3 & 19 0 107 1. 00 27 1. 00
13 82 0.77 15 0.56
18 77 0.72 14 0.02
23 66 0.62 9 0.33
4 S 18 0 122 1. 00 12 1.00 O
18 87 0.71 12 1. 00
23 72 0.59 3 0.25
5 & 18 0 98 1. 00 16 1. 00 X
13 100 1.02 22 1.37
18 79 0. 81 27 1.69
23 65 0. 66 20 1.25
28 59 0. 60 13 0.81
33 36 0.37 12 0.75
38 25 0.25 4 0.25
6 S 18 0 100 1.00 7 1. 00 O
18 84 0. 84 9 1.29
23 72 0.72 7 1. 00
28 72 0.72 4 0.57
7 @ 20 0 112 1. 00 12 1.00 ** O
13 76 0. 68 23 1.92 1.00
18 70 0.63 21 175 0.91
23 62 0.55 22  1.83 0.96
28 55 0.49 20 1.67 0.87
33 50 0.45 20 1.67 0.87
37 44 0.39 16 1.33 0.70
41 44 0.39 12 100 0.72
45 43 0.38 18 1.50 0.78
50 30 0.27 13 1.08 0.56
8 3 22 0 90 1. 00 20 1. 00
17 68 0.76 4 0.20
22 63 0.70 2 0.10
9 2 20 0 96 1. 00 4 1.00 O O
18 54 0.56 4 1. 00
28 36 0.38 3 0.75
31 34 0.35 1 0.25
10 =] 1.9 0 97 1. 00 14 1. 00 O
10 75 0.77 10 0.71
20 38 0.39 8 0.57
25 36 0.37 6 0.43
30 34 0.35 1 0.07
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11 s 22 0 106 1.00 18 1.00
18 73 0. 69 17 0.94
23 69 0.65 14 0.78
28 64 0. 60 11 0.61
33 42 0. 40 12 0. 67
38 42 0. 40 14 0.78
43 36 0.34 13 0.72
gL & 2.2 0 106 1.00- 8 1.00
10 96 0.91 5 0.63
20 78 0.74 4 0. 50
30 42 0.40 6 0.75
35 39 0.37 3 0.38
13 f 23 0 98 1.00 7 1.00
22 87 0.89 6 0.86
32 77 0.79 1 0.14
42 45 0.46 2 0.29
14 8 17 0 126 1.00 21 10.0
20 84 0.67 10 0.48
15 8 L9 0 104 1.00 13 1. 00
20 73 0.70 8 0.62
30 39 0.37 1 0.08
6 35 21 0 116 1,00 15 1.00
18 119 1.03 13 0.87
28 110 0.95 14 0.93
38 75 0.65 12 0. 80
45 35 0.30 3 0.20
17 & 19 0 101 1,00 4 1.00
18 80 0.79 2 0,50
28 47 0.47 0 0. 00
18 8 19 0 131 1.00 7 1.00
18 105 0.80 1 0.14
28 84 0. 64 0 0.00
19 2 20 0 128 1.00 31 1.00
18 92 0.72 6 0.19
28 64 0.50 5 0.16
33 57 0.45 1 0, 03
38 43 0.34 1 0.03
20 3 1.8 0 131 1.00 16 1.00
18 92 0.70 6 0.37
25 102 0.78 5 0.31
33 50 0.38 0 0. 00
2 2 21 0 115 1.00 14 1.00
13 30 0.78 17 1.21
18 83 0.72 14 1. 00
23 56 0.48 9 0.64
28 42 0.87 14 1.00
33 32 0.28 1 0,07
2 8 1.9 0 90 1. 00 15 1.00
' 13 78 0.87 14 0.93
19 62 0. 69 3 0. 20
24 53 0.59 7 0.47
29 60 0.67 5 0.33

* Fraction: Ratio vs. the control value obtained before bleeding.
#* If the control value was changed another pattern was revealed.
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Table 2. Renal Blood Flow and Mean Arterial
Blood Pressure at more than one Third
Reduction in RBF

Exp. No. RBF (fraction)* BP(fraction)*
1 0.50 0.63
2 0.57 0.75
3 0.56 0.77
4 0.25 0.59
5 0.25 0.37
6 0. 57 0.72
7 0.20 0.76
8 0.25 0.35
9 0. 57 0. 39

10 0.61 0.60
11 0. 63 0.91
12 0.14 0.79
13 0.14 0.76
14 0.48 0.67
15 0.62 0.70
16 0.20 0.30
17 0.50 0.79
18 0.14 0. 80
19 0.19 0.72
20 0.37 0.70
21 0.64 0. 49
22 0. 47 0.59

*Ratio vs. the control value obtained before bleeding.
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A ARt 244 1 ¢3l2 9 dolA 6o A=
HEEE 0.71~0. 80 Abo 6l 4} o m] AL f-Fapo]

A 3Eel A muk 196 ol 7ol F ALY
+9) 33 1ol A BFEES ALY 20%0] 5
= sharatsiet.

A Al AFER R AFzAFel ALY
i Al 3RS A 44 Relgleh AL F
g 0.71 74 AZEFHI A
A3k AFzAdsel AATE el =
7 A 10We]s W Aee B g} A
T paske elddle ATz Tl A

fr

Table 3. Renal Blood Flow and Mean Arterial
Blood Pressure at more than One Half

Reduction in RBF

Exp. No. RBF(fraction)* BP({raction)*
1 0.50 0.63
2 0.14 0.68
3 0.33 0.62
4 0.25 0.59
5 0.25 0.37
8 0.20 0.76
9 0.25 0.35

10 0.43 0.37
12 0. 50 0.74
13 0.14 0.79
14 0.48 0.67
15 0.08 0.37
16 0.20 0. 30
17 0. 50 0.79
18 0.14 0.80
19 0.19 0.72
20 0.37 0.70
21 0.07 0.28
22 0. 47 0.59

*Ratio vs. the control value obtained before bleeding.
Underline: more than 80% decrease.
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Fig. 5. "Autoregulation of RBF in Acute Hemorrhage
Solid line: Regulatory mechanism persists
(Exp. No. 9)
Broken line: Regulatory mechanism was
abolished (Exp. No. 10)
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AARNFEE A3 LR AT ANA=ES
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e AAATY e w24 AEEAd Fdeidh A
Ao} AEdon YHE AT AAE A7 A%
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et al. 1960). zelu} of W& ov7A Y A Aol
ghrulo] olAE dxn RFE Uk olHo= 4 4
L RAe 2AAHNA BTl AHQ AHE F
Agn = 2yelx thA FAY £ Y Mol o]
Aol A sk o] SAAEANA YodAE FH
Qe Fagen HE F goid AAT AR
LeuslE 4% 4+ & Aelw shds HF ARE
ALY Wiz AT 4 ¥ 2EYH A=
gx glgEekae] Aold AP AE THE
v gx BA slade g & 4 e S
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3 EAo] o TFHelok gt
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Foo] FAHE 2 gz d#Hx Yo (Corday &
Williams, Jr. 1960, Waugh & Shanks. 1960). 2.8}
T Aadte Bl Bdtd e dd 2l HEA 4
A&e Ao olvth Heinemann(1953)%-2 Aol 4 =
4 1L3%WA 3.9%7A A#€E deFddddE 4
tk Agslglel AARERYel 23E WA 0EAAE
AdA gren 3yt n 2ausiglens FAEg W
FY o= #HdAE ARLRREHFE AT
#AHE #4 F A5zl EIHAY a4d5E

ko] FaledE o8 Faol gleh & Shipley o
Study(1951) & H ot 80 mmHg 7hx] = F-Eake] w3}
7 glcba -5+ed 0= Thompson(1957) 54 A g AZ
60 mmHg 742] & f}a—}-‘i’—"""] Rolx gk e

Selkurt(1946) 5% M4 @A 59} 14~117 mmHg
Aol = Bi%ﬂ? Jc}ﬂ‘é%a}% 23 shg et 9o
o] a2 80mmHg 2 Ho{3 & wfell VFepe] s

sty A4 mgeh

o 4AAE ARNAA 2oL ) FF
YA 80%2 WAZE Aol ARFFel A2 o]
A% Aol 88l Wdel Werel 50%M 92 ol
Aok 1 AES 24T AALE Aol 5l A
RS vhek 2ol A5 BAL ML BAHoE
AYA BAZ AT qn WA A5 2%
2 S agests B By
AR 80%elstE HeAAD AWFast FAY
Ao = vehvt glrh AA At Alg AL 4 o
g doke] qbSel AARIE gl = PokskAe] o
AR Fabgel AR do olelgt AFAE mo A
2 A =+E o}

= AR g5 5] uvtolslr EuHd dleke AHAk

R

#2] 80%el stz HelAok st A& nedFa Yoy
Apolvhul e ekl AE & Fao] uiziE R gE
AE gk
JlEE Ad¥ = I AP A AFDFL] Fo
ot AL Corday & Williams, Jr.(1960)7} F=st=
wkel zho]l FAWM A Ald] E3-A7ldl e dhd F4
A ot A FFE AYstE Al gb-golt ul

A
of, 258 o]ldle] % catecholamine oFo] & =] 3lA|
Z7Hehe mokeh e v A gte] ASEE A¥FA
FAF ] s ste BEolx £4E% AR (Stra
witz et al. 19561, Visscher, 1958).
kRl E Q) Al A E A 53 AR AaF
4 Levin(1947)5¢] w333 vh
ehgell A5 E AE 484

A7 %] o= AR A EFskertels Aol A
713t vket zro] A ¥ vigo] Hote] EHAF] welb
ARFT] Fof 7 AL AHevt 2 aAAd gl
A AW A AFEARL] dEeste A
BYE THsherld 2oy ol AF2AFA444
TRz gdx7 B Flolth

2AF&£A A Folet e “é°‘-°4 dAT FEHAEA
AP Fege] X g 7 oA e FAN F&
Az S¢—AAEF Fadeo] £5d (convex)alul o=
ARG das vlaA xghel & FHAA de ¥

FF4el eEF(concave)dte 24 o] =H(Kinter
& Pappenheimer. 1955). ¥ 52 FAHYAolet
E 4 olE e dEdE 2T AFAAE 9
o} 7ol e 4-5gS 24t AL
rent arterioles)®] T-73¢] 74 F& st 7L
2 2x o) 7} wrh(Shipley & Study. 1951). &5 4

& TASE %l HaZe] A8y gl WBdtd &
ol wrh & adqe] "oixml zAIFFo] Fof
z .z_zm sharulslel & A Fool dA
4% festEiele Ao dlrt zElv AREAR
7138 A7l wiste] gl Aj=mE 4isF
-2 245 AW Pejzl ExXehE 85%4kL T3
£ (Van Slyke et al. 193)% eldich 3=z €
tAskz A FEHo] dk E4lvt shmElE 2
A T 4FE A AR A44LFTE el st
E Y%olzt A g& 4 grk 1894 A8 F
off 3} Thompson "6‘(1957)-—- A sk Bl g
o1 §1g 3 Levin & 29t: &9 #43vts »3
shgltt,

White 5-(1957)& <ol renin-aldosterone #| 52}
BAE FAstgor AAo] zlAsted ek aldosterone
9 gFFE FA A" e o] 4 4
e AgEFEol Z4ss AT A9 EXE
ALzAFAGd At o} EEE FR X

g7 sbeld] #5te] & Chalmer 5(1967)L &
7NAR AR ALY FFE2AAE TYAFH Y
4= (baroceptor)® -3te} Leolvie 24T A
2 2 asiolkx Fxeta 9l = ukw o) Forster & Maes
1947 %E 44 EAAZRdY AFo= 7t AR
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[
—
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mi“

2A5AL AAT FAE QN2 WFE 43% &
A& ool ABLBFe A% 5% Z/EHE AL B

I AFERAFd o] Ee] ¥R Jd8x E&E na
ub glvh
Pappenheimer 5-(1955)0] 25t ot#d] & &5
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23] A (celi-separation theory)=E o] 482 AxE 4
B 4 glet. 2ol &t "oko] W
Aol dolx A dHqbpstz 7%
% Z7stn SR 5SS Wk vkt el
o] A2 3hdl AWF x=
Egol dejAeedl = 4
o] AFANE TAL By
emple 5-(1959)-2 A-F2A 5 L3l éuli °&3}
4 FAsEL FYsk AN o '}“\l“’] AgE Y
S AR se AdxlEln FAEAE
(1959% zA ¢tz Awslela Axsgvh & Hof
o] ¥& wol e 24 AR FAFE AL A
d3tete Aol AFxAdTd Eezha wgio ol
ZAAT7F & dd 2 dg—FRF4e E5F
(convex)Z 55 A str] ket

ol A% A=A AL I oA
P‘] o] A ANE AWY v gz 4¥FE A

Fol FAsGE e shA FEEI H3E e

°] FAtstgd o 24348 AZA LW 35 X
5t A% 9ol Goodyer g} Jaeger(1955)= T8 2 &
o] Qro} 3 BHE o & naE g Strawitz 3(1961)8]
AT A i ALz slAd gt wiAl 4gAE
2 4 guh wrldAdq AYFTEAAE L3 ad -
23} 88 ¢ g el (Strawitz et al. 1961, Werles
et al. 1942). gy wlled A @abel vehdr] o]
Adl mg 2AL AT F Qe FAE Werlesol
AA g kel 2ol o} FAE glgivh

]

e

<
Se
A
&%

lfﬂ

= Hmshaw

'|_

ofi

>)£ o},‘., rﬂ

g/kg & AN FA T 577] T 2T ke T4
2]( luminium foi)& A A& Ej#ta ol & A}
& FaATeon Agaga 3 AATE A 4
dste F A FAe] ¢ rheogram & B 5H3ivh A
E25ld 435 AVAEEY Wate AFERE A
E23E Zolt AFd £ B8 a4-E A AT
ANE &Y o) gle] 2FE RE FHA 1 1 z
st @&z w3l rheogramAtel 4 s}
o] glo] stmz 2Asgrt 453 AT 2ke W
2 E7 220E]E AFSdhe wHAAez FRAZCL
232972 13~18mlolgla vhe I¥HAE 3] §

. Rheogram 0.2 2

AgA AA A rE d3—

~loml 4 ALGsgdel. 9374 AT A= gl
W Aal 2 3~5 3] Al del] 3o olwle F4

2 Az EAAEY 15~2%015tt

W3] efel &9k, ECG ¥ rheogram &
A"AFuck 220l AT Fol
=2 249 e ANsach

15etell Al e Ad T o8 g At W
FTLFEAAA AL da-E v Y& A
ekl AR fEFe] I Eherte A4 2o
=

g
E

B850
AAE molgle

= Agelelq 4 aaon EER DR E £
T E ARFY A5zl YA 4R A
A9 AFzATA 4 A 40l o] QA

5 49% ¢ d=E A=sych
d- AEL g3}t ok
1. F 22154 74 &

A AYPAd = AL F }%5‘.@%01 o A

AP 2 qldted dte]l A 56~87% o] w7

A RFFE 10901218 b welglrk
2. A%AQ Aol ohlold AT d4AeE
BAT L dden AR A 42

olak Wi & Hhg HA™g wid LEE 8d
Sellel) 4] & elrE-go] 0.50]5dnl, 3alalA HotE g
o] 0.51~0.60 AFo]dwl, 4aldlAlE B& 0.61~0.70
Abo], 8l A& B0l 0.71~0.80 4= ol 16 =
Pori-go] 0.8001 Al A olv] Z F{HF] FLE R
o] gleh

3. t% A 599 4 F AAAFERFE 50
% ol5t2 WolAE daL Fom F 1944 64
ol A ®ohi-gol 0,40 0] 5L E FelA of g 29l
Ax B&o] 0.51~0.60 A}¢], 564 &l 0.61~
0.70 Abejelgiet, 1huiA] Gelel Al EEgo] 0.71~
0. 8040l el A, o] u] A1 AE F k- uke] ok 4= gl vt

4, A8 B4 AR 2L A
B 15t Ak vhA sdstgnal 9dldlA 35
Hg ok 6alldlAE gl A= gle] wlstgd s
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5. ARFAFT2zA T &

A3 Axstge

ook
= &k

Q3 Az 4Ag9A
ol

%
ool stz Akl

& 4
A=A
REFERENCES

1) Brown, C.E.: Digital Rheoplethysmography-
Circulation 13:641, 1956.



—d gty ehs]=] (A 54 A 135 1971— 60

2) Chalmers, J.P., Korner, P.I. and S.W. White:
Effect of hemorrhage on the distribution of
the peripheral blood flow in the rabbit. J.
Physiol. 192:561, 1967.

3) Corday, E. and J.H. Williams, Jr,: Effect of
shock and of vasopressor drugs on the regional
circulation of the brain, heart, kindney and
liver. Am. J. Med. 29:228, 1960.

4) Einheber, A. and G.J. Cerilli: Hemorrhagic
shock in the monkey. Am. J. Physiol. 202:
1188, 1962.

5) Forster, R.P. and J.P. Maes: Effect of experi-
mental neurogenic hypertension on renal blood
flow and glomerular filtration rates in intact
denervated kidneys of unanestheiized rabbits
with adrenal glands demedullated. Am. J.
Physiol. 150:534, 1947.

6) Goodyer, A.V.N. and C.A. Jaeger: Renal res-
ponse to nonshocking hemorrhage. Am. J.
Physiol. 180:69, 1955.

7) Hamilton, W.F. ed.: Handboot of Physiology.
Circulation II. Amer. Physiolog. Soc. Washing-
ton D.C., US A 1963.

H.O, CM. and PA.

Marks: Effect of hemorrage on estimated kepa-

8) Heinemann, Sonythe,
tic blood flow and renal blood flow in dogs.
Am. J. Physiol. 174:852, 1953.

9) Hinshaw, L.B., Day, S.B. and C.H. Carlson:
Tissue pressure and causal factor in the autore-
gulation of blood flow in the isolated perfused
kidney. Am. J. Physiol. 197:309, 1959.

10) Kaihara, S., Rutherford, R.B., Schwentker, E.P.
and H.N. Wagner, Jr.: Distribution of cardiac
output in experimental hemorrhagic shock in
dogs. J. Appl. Physiol. 27:218, 1969.

11) Kinter, W.B. and J.R. Pappenheimer: Role of
red blood corpuscles in regulation of renal
blood flow and glomerular filtration rate. Am.
J. Physiol. 185:399, 1956.

12) Levin, W.C., Gregors, R. and A. Bennet: The
effect of chronic anemic on renal function as
measured by inulin and diodrast clearances.
J. Clin. Lab. & Med. 32:1438, 1947.

13) W28, A, AFF: QT A RS, 1970.

14) Phillips, R.A., Dole, V. P., Hamilton, P.B., Em-
erson, K.Jr. Archibald, R.and D.D. Van Slyke:
Effects of acute hemorrhage and traumatic
shock on renal function of dogs. Am. J. Physiol.
145:314, 1946.

15) Polzer, K., Schuhfried, F. and H.Heeger: Rheo-
graphy. Brit. Heart J. 22:140, 1960.

16) Selkurt, E.E.: The relationship of renal blood
flow to effective arterial pressure in the intact
kidney of the dog. Am. J. Physiol. 147:587,
1946.

17) Selkurt, E.E.: Der Nierenkreislauf. Klin.
Weochschr. 38: Jahr. 15/16, No. 15, 359,
1955.

18) Semple, S.G.J. and H.E. Wardener: Effect of
increased renal venous pressure on circulatory

“Autoregulation”of isolated dog kidneys. Circul
Res. 7:643, 19509.

19) Shipley, R.E. and R.S. Study: Chance in renal
blood flow, excretion of inulin, glomeruler
filtration rate, tissue pressure and urine flow
with acute alterations of renal artery blood
pressure. Am. J. Physiol. 167:676, 1951.

20) Strawitz, J.G., Hift, H. and R.L. Temple: Irre-
wversible hemorrhagic shock in rats; Method and
critical bleeding wolume. Am. J. Physiol. 200:
257, 1961,

21) Thompson, D.D., Kavaler, F., Lozano, R. and
R.F. Pitts: Evaluation of autoregulation of
renal blood flow and filtration rate. Blood
Sflow, filtration rate and PAH excresion as
Sunction of arterial pressure in normal and
anemic dogs. Am. J. Physiol. 191:498, 1957,

22) Van Slyke, D.D., Rhoads, C.P., Hiller, A. and
A.S. Alving: Relationship berween urea excre-
tion, renal blood flow, renal ozygen consump-
tion, and diuresis. The mechanism of wurea
excretion. Am. J. Physiol. 109:336, 1934.

23) Visscher, M.B.: Shock-with particular reference
to endotoxin shock. Postgraduate Med. 28:545,
1958.

24) Waugh, W.H. and R.G. Shanks: Causes genuine
autoregulation of the renal circulation. Circul.
Res. 8:871, 1960.

25) Werles, .M., Crosby, R.S. and C.J. Wiggers:
Observations on hemorrhagic hypotension and
hemorrhagic shock. Am. J. Physiol. 136:401,
1942,

26) White, F.N., Gold, EM. and D.L. Vaughn:
Renin-aldosterone system in endotoxin shock
in the dog. Am. J. Physiol. 212:1165, 1967.



